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1. BBEOEHMUE K PABOYEW MPOrPAMME OAUCLUMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUMNIIMHBLI B CTPYKType obpa3oBaTenibHOM NporpaMmbl

basoBas ObsnasartenbHas I:l JononHuTensHo

Bnok 1: AaBnseTca hakynbTaTBOM

BapuatusHasg I:l Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl

CdopmupoBaTtb koMneTeHuun obyvawlerocad B 006MacTM TEMMO3IHEPreTUKM U  TennoTEXHUKH,
CBSI3@HHOW CO 3HaHUAMU dyHOAMEHTamNbHbIX 3aKOHOB, SBMSIOLWMXCA OCHOBOM  (PYHKLUNOHUPOBAHUS
TENMOBbIX MaWWH WM annapaTtoB, NpeacTaBleHnsAMn o paboumx npoueccax, MpoTeKalwmux B TEmnoBbiX
MaLUMHax 1 nx aPEeKTMBHOCTN, O CBOMCTBaX pabounx Ten n TennoHocUMTENen.

1.3. 3apaun gMcUUNIUHbI

e OBNageTb OCHOBHbIMU MOHATUAMW TEXHUYECKOW TEepMOAUHAMWUKKM, TEePMWHOMOrMeln, 3akoHamu,
OCHOBHbIMW TEPMOANHAMUYECKMMM NpoLeccaMu, NPOTEKAIOLWMMM B TEMNOBLIX MaLLMHAX.

¢ YMeTb Nonb3oBaTbCs METO4AMM pacyeTa TepMOANMHaMUYECKUX NMPOLIECCOB U 3KCMEPUMEHTANbHOMO
onpegeneHns CBONCTB pabounx Ten n TeNnoHOCUTENeNn.

* YCBOWTb OCHOBHbIE HanpaBneHus NoBblLLEHUs 3PMEKTUBHOCTA TEMNOBLIX MALUWH U annapartos.

¢ [IpogeMoHCTpUpoBaTL anropMTM  pacyeTa OCHOBHbIX TEpMOAWHAMUYECKMX MapameTpoB, C
MCNonb3oBaHWEM  MNPUKIagHOro  nporpamMHOro  obecneveHus, AN ONpederneHns  nokasartenen
3P PHEKTUBHOCTN.

¢ [IpyBUTE CNOCOBHOCTN K CaMOCTOATENbHOMY MPUOBPETEHMIO M UCMOMb30BaHNIO B MPaKTUYECKOM
OEeATENbHOCTU HOBbIX 3HAHWUIN N YMEHUN.

1.4. I'Iepequb nnaHnpyembix pe3yrnbTaToB OGy‘leHMﬂ no gucuuniinHe, COOTHECeHHbIX C
nnaHnpyembiMu pe3yiibTataMun oCBOEHUA oGpasoBaTeanoﬁ nporpamMmmvbi

Kop,
Otan hbopmupoBaHus
KOMMEeTEeHL MM dPopmynupoBKa KOMMeTEHL MM
OrK-1 CnocobHOCTb OCYLLECTBNSATL MOUCK, XpaHeHne, 0bpaboTky 2

1 aHanu3 nHgopmMaumm U3 pasnmnyHbIX ICTOYHUKOB 1 6a3
AaHHbIX, NPeAcTaBnsATbL ee B Tpebyemom dopmaTe ¢
MCNonb30BaHMEM UH(OPMALMOHHBLIX, KOMMNLIOTEPHBLIX U
CeTEeBbIX TEXHOMNOMUN.

MnaHupyemble pe3ynbTaTbl 00y4YeHUs

3HaTb:

1) CxeMmbl, KOHCTPYKUMMU, XapaKTEPUCTUKN, TEXHUKO-IKOHOMUYECKNE NoKa3aTenm n 0COBeHHOCTH
aKcnnyaTaumm Npy HopMarbHbIX, aBapUNHBIX, NOCNeaBapUNHbIX U PEMOHTHbIX pexmmMax paboThbl
TennoaHepreTM4eckoro 06opyaoBaHUS U YCTPONCTB;

2) Tennosble, aneKTPUYECKNe 1N Apyrne TeXHONorm4eckne cxemol obcnyxmBaemblix 06 bEKTOB.

YMeTb:

1) YwuTaTtb 1 paspabaTbiBaTb TEXHONOIMMYECKNE CXEMBI;

2) OueHuBaTb TEXHNYECKOE COCTOsIHME, pacrno3HaBaThb NPUYMHBI HApyLLUeHW B paboTe
TennosHepreTMyeckoro o6opyaoBaHms;

3) PaspabatbiBaTb pernameHTupyowme JOKyMeHTbI;

4) PaboTaTtb Cc nepcoHanbHbIM KOMMNBbIOTEPOM U NCnonb3yeMbiM Ha TOC nporpaMMHbiM obecrnedeHnem.
Bnapets:

1) KoHTponem pexvmoB paboTbl U TEXHUYECKOIO COCTOSIHUS TeMnoMexaHUn4eckoro obopyaoBaHus,
BbISIBIIEHNEM W YY4ETOM HENCNpPaBHOCTEN 1 AedeKTOB y3roB, AeTanemn, KOHCTPYKUU obopyaoBaHns npu
obxofe, No nokasaHuAM NpubopoB Ha WMTE OUCTAHLMOHHOIO yNpaBreHus, No 3anncsam O BbiSIBIIEHHbIX
HapyLLeHusx B paboTe obopyaoBaHMs B onepaTMBHOW AOKYMEHTaUuMu;

2) YyeToM 1 aHannM3oM TEXHUKO-3IKOHOMUYECKMX NokasaTenern paboTbl TenoMexaHM4ecKoro
o6opygoBaHus.

Or1K-2 CnocobHOCTb AEMOHCTpUpPOBaTh 6a30Bble 3HAHWUS B 2
obnacTtn ecTeCTBEHHOHaYYHbIX AUCLMMNINH, TOTOBHOCTb
BbISIBMATb €CTECTBEHHOHAYYHYHO CYLLHOCTb Npobrem,
BO3HMKAKLLMX B X04e NpodeccMoHansHom 4eATeNbHOCTY;
NPUMEHSATb AJ15 UX pa3peLLeHUs OCHOBHbIE 3aKOHbI
€CTECTBO3HAHWs, METOAbl MaTEMaTMYECKOro aHanusa u
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Kop,

OTan opmMMpoBaHus
KOMMeTeHL MK dopmMynmpoBka komneTeHUun

mMoaennmpoBaHuaA, TeoOpeTn4eCcKoro n sKCnepmMmeHTasibHoro
nccnenoBaHusa

MnaHupyemble pe3ynbTaTbl 06yYeHUsA

3HaTb:

1) TeHgeHuMU pasBUTUS TEMMOIHEPreTMKN, HOBbIE BMAbI 060pya0BaHWs, NepesoBOM NPOU3BOLACTBEHHbIV
ONbIT NO BOMpocam NoBblweHns 3pHEKTUBHOCTU N HAAEXKHOCTM TENoMexXaHn4eckoro obopyaoBaHmus,
PEKOHCTPYKLUUN U MOAEPHU3aLNN OOBEKTOB TEMMOIHEPrETUKM;

2) HasHayeHwne v npuHuun paboTbl TENNOMeEXaHN4eCckoro obopyaoBaHus;

3) lNpaBuna TexHu4ecKon akcnnyaTauum, 4eNCTBYOLLME OpraHn3aLMOHHO-pacnopaanTeneHble,
HOpMaTUBHbIE, METOANYECKME OOKYMEHTBI NO BONPOCaM 3KCnnyaTaumMm TennoMexXaHN4ecKoro
obopyaoBaHus.

YmeTb:

1) OnpegensitTb nocrnegoBaTeNbHOCTb HEOOXOAMMbBIX OEVNCTBUIA NPU BbINOMHEHUM paboT No akcnnyaTauum
TenmnoaHepreTM4eckoro obopyaoBaHus;

2) WNanaratb TexHn4eckyo MHPOpMaLmio, HOpMbI 1 NpaBuna B MMCbMEHHON dopmMe

Bnapets:

1) MNoparoToBKoOW NpPeanoXeHnn No ONTUMM3aLNM PEXNMOB PaboTbl, NOBLILLEHWIO YPOBHS TEXHNYECKON
aKcnnyaTaumm, 9KOHOMUYHOCTK paboTbl M Be3onacHoCT 06CnyXMBaHWUS 06opyaoBaHUS;

2) Pa3paboTkon TEXHNYECKNX YCITOBUI U TEXHUYECKUX PELUEHWIN Ha TEXHOMNOrMYeckne N3MeHeHus,
PEKOHCTPYKLMIO, TEXHUYECKOE NEPEBOOPYKEHNE U MOEPHM3ALNIO TENNOMexaHn4eckoro obopyaoBaHms;
3) lMoaroToBKOM N BHECEHWEM U3MEHEHWUI B TENIOBbIE, ANEKTPUYECKNE U OPYTNE TEXHOMNOrMYECKne Cxembl
obcnyxnBaembix 0OGbEKTOB;

4) Pa3paboTkon yKa3aHui 1 pekoMeHAaL N Mo pexnMmam aKcnyaTaumum TennoMexaHN4eckoro
obopyaoBaHus.

1.5. AucumnnuHbl (NPakTUKK) o6pa3oBaTenbHON NPOrpaMmMbl, B KOTOPbIX 6b151I0 HAYaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKasaHHbIX B n.1.4:
e UVHdopmatuka (OlK-1)
¢ Martematuka (Ol1K-2)
o  ®uzuka (OlK-2)
Xumms (OlK-2)
MaTtepuanosegeHue n TEXHOMNOMS KOHCTPYKUMOHHBLIX MaTepuarnos (OlK-2)
UrxeHepHas rpaduka (OlK-2)
MexaHuka (Ol1K-2)
AnekTpoTexHuka u anektpoHuka (OlNK-2)

2. COOEPXAHUE ANCLUUIMIUHBI

O6bewm (4achkl)

HanmeHoBaHwWe 1 cogepxaHnue 2 S 58 { 8§
y4eBHbIX Moaynelt, TeM 1 OpM KOHTPOns 9258 30
oZ|°ad &
@ [y
[e) q [e)
Y4ebHbit Mogynb 1. OCHOBHbIE 3aKOHbI TEPMOAVHAMMUKM.
Tema 1. lNMpeagmeT TEXHUYECKON TEPMOANHAMMUKM U €€ 3aJaun.
BBeaeHue; 0CHOBHbIE MOHATUA U onpedeneHns; NnpeaMeT U MeToA TEXHUYECKON
TepmMoguHaMukn; MexagyHapogHas cuctema eguHuy (CA); ocHoBHble 8

TepMoanHaMmuyeckue napameTpbl COCTOSHUS; TepMogMHaMu4eckasa cMctema,;
TEPMOANHAMNYECKUI NpOLIECC; TennoTa 1 paboTa; TepMoguHamMuyeckoe
paBHOBECKE.

Tema 2. YpaBHEHUSI COCTOSAHUSA naeanbHbIX ra3os.

OCHOBHble 3aKOHbl MAeanbHOrO rasa; ypaBHEHMWE COCTOsIHMS uaeanbHbIX rasos; | 15
YHUBepcanbHOe ypaBHEHWE COCTOSAHNA naeanbHOro rasa.

Tema 3. Cmecb naeanbHbIX ra3os.

OcHOBHble CBOWCTBa ra3oBbiX CMecel; crnocobbl 3aJaHuUsi CMecW ras3oB; rasoBasi

NoCTOSIHHasi CMeCU rasoB; CpefHsisl MOMsipHasi Macca CMeCU rasoB; napumarbHble 12
JaBneHus.

Tekywmn koHTponsb 1. (onpoc) 2
Y4ye6HbI Mogynb 2. PeanbHble rasbl. [lepBbli 3akOH TEPMOOUHAMUKMN.

Tema 4. PeanbHble rasbl. | 16 | |
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n opm KOHTpons

O6bem (4achl)

o4yHoe
0obyyeHune
OYHO-
3a04HOE

NnAvUALIA
3a04HOE
0obyyeHune

CBoMcTBa peanbHbIX ra3oB; ypaBHEHUe cocTosiHuS BaH-gep-Baanbca; aHanua
ypaBHeHus BaH-gep-Baanbca; ypaBHeHWE COCTOAHUA Ans peanbHbix razos M. 1.
Bykanosuya n Y. N. HoBukoBa; TemnepaTtypHbie KO3MPULNEHTbI.

Tema 5. lNepBbIi 3aKOH TEPMOANHAMUKMN.

3aKoH coxpaHeHus 1 nNpeBpaLLeHns SHePTnn; BHYTPEHHAS SHEPrus; aHannTnyeckoe
BblpakeHne paboTkl Npouecca; obpaTtumble U HeobpaTMble MPOLIECCH;
aHanMTM4eCcKoe BbipaXKeHVE NePBOro 3akoHa TEPMOANHAMUKN; HTANbMKUS.

17

TeKyWwmMn KOHTponb 2. (onpoc)

YueGHbIN Mmogynb 3. TennoeMKkocTs ra3os. TepMoanHaMMyeckne npoLecchbl.

Tema 6. TennoemMKoCTb razoB. AHTPONKSI.

OcHoBHble onpegenenns; yaensHasa (MaccoBasi), 06beMHas 1 MonsipHas
TENNOEMKOCTY ra3oB; aHanUTU4ECK1e BbipaXeHus AN TeNNIOEMKOCTEN Cy U Cp;
3MNeMeHTbl MOMEKYAPHO-KUHETUYECKOW 1 KBAHTOBOW TEOPUIA TEMSIOEMKOCTY;
WUCTUHHAaSA 1 CPeaHsis TENIOEMKOCTM; OTHOLLEHNE TENFNIOEMKOCTEN Cp U Cy;
onpegenexHue gv 1 gy ANS naeanbHbIX ra3os No Tabnuuam TennoemkocTen;
TENMOEMKOCTb CMECeN naeanbHbIX ra3oB; NPUONMKEHHbIE 3HAYEHUA TENNOEMKOCTEN;
SHTPONUSA. BbIYUCIIEHNE BHTPOMMM MAEANbHOrO rasa Anst o6paTUMbIX U HeObpaTUMbIX
npoLeccos; Tennosag T-S guarpamma.

18

Tema 7. TepmognHammyeckue npoLeccol naeanbHbIX ra3os.

O6wwme BoMpochbl MCCNeaoBaHWMs MPOLECCOB; M3OXOPHbLIN Mpouecc; n3obapHbIn
npouecc; M30TepMUYEeCKMA npouecc; aguabaTHbIi  npouecc;  NOMWUTPOMHble
npouecchbl.

16

TeKyWwmMn KOHTponb 3. (onpoc)

Y4yebHbI MoAaynb 4. BTopoi 3aKoH TEpMOANHAMUKMN.

Tema 8. BTopon 3akoH TepMOANUHAMUKMN.

OCHOBHbIE NMOMOXEHUSA BTOPOro 3aKoHa TEPMOAMHAMMUKM; KpYroBble
TepMmoanHaMmmuyeckme NpPoLecchl, Unu Lunknbl; Tepmmyeckni KN4 n xonogmneHbli
K03 pMUMEHT LMKINOB; NPSAMON U 0bpaTHLIN obpaTumbIi LuMkn KapHo; Teopema
KapHo; cBorcTBa 06paTMMbIX U HEOBpaTMMbIX LMKIOB U MaTemMaTnyeckoe
Bblpa)X€HWe BTOPOro 3aKkoHa TEPMOAUHAMUKN.

18

Tema 9. QHTpoONUS TepmoanHaMMYECKUX NpoLEecCcoB.

N3meHeHuns aHTponum B o6paTMbIX M HeoBpaTUMbIX NpoLeccax; 0606LWEHHbIN
(pereHepaTuBHbIN) LMKN KapHO; MpUHLMN BO3paCcTaHUs 3HTPONMM 1 pruanydeckuni
CMbIC BTOPOroO 3aKOHa TEPMOAUHAMUKN; MakcMmarnbHas paboTa; aKceprus.

15

Tekywmin KOHTposb 4. (onpoc)

YyebOHbIN Moaynb 5. MicTeyeHne 1 gpoccenmpoBaHue ra3os 1 Napos.

Tema 10. NcTeyeHwne rasos v napos.

MepBbI 3aKOH TEPMOAMHAMUKM B MPUMEHEHUN K NOTOKY ABWXYLLErocs rasa; pabora
npoTankMeaHus. fanbHellee pa3BuTue ypaBHeHUsi NepBoro 3akoHa
TepMOAMHaMUKK ON15 NOTOKa; pacnonaraemas paboTta npu UCTEYEHMM rasa;
agnabaTHbI NPoLeCcC UCTeYeHUs rasa; UCTeYeHne KanenbHON XNAKOCTHN; CKOPOCTb
UCTEYEHUS N MacCOBbIN pacxof naeansHoOro rasa U3 Cy)XXMBaloLLEeroca conna; aHanua
ypaBHEHNs1 MacCcoBOro pacxoa uaearbHOro rasa v Kputmdeckoe AasrieHue;
KpuTUYecKas CKOpoCTb U MaKCUMarbHbIA pacxod naearnbHOro rasa; OCHOBHbIE
YCIOBMSA TEYEHUS UaeanbHOro rasa rno KaHanam nepemMeHHoro ceyeHus; cnydam
UcTeyeHua naeanbHOro rasa us CyXuBaroLLEerocs corna; uctevyeHve naeanbHoro
rasa u3 kombuHuMpoBaHHOro conna JlaBans; CTe4eHne rasos C y4eTOM TPEHHUS;
ucTevyeHve BogsHOro napa.

16

Tema 11. [ipoccenvpoBaHne ra3oB 1 nNapoB. CMeLLEeHWe ra3os.

[poccenvpoBaHue rasa; ypaBHeHUe npowuecca ApoccenMpoBaHusi; ccnegoBaHme
npotiecca gpoccenupoBaHus. addekT [xoyna — TomcoHa; gpoccenupoBaHune BaH-
aep-BaanbcoBa rasa; kpuBas MHBEPCUW; APOCCENUPOBAHMUE UM MSATUE BOASAHOIO
napa; CMeLleHNe ra3oB; U3MEHEHWE SHTPOMUU naearnbHbIX ra3oB NPU CMELLIEHUN.

15

Tekywmn koHTponb 5. (onpoc)

HPOME)KYTO‘-IHGSI atTecTtauusa no gucuuniinHe (3aqu)

Yye6HbI Mogynb 6. BogsiHow nap (peanbHbIn ras).

Tema 12. BogsaHou nap (pearnbHbii ras).
OcHOBHble NOHATUA M onNpedeneHus; guarpaMMa p — t BogsHoro napa; npoueccsl
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O6bem (4achl)

HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n opm KOHTpons

o4yHoe
0obyyeHune
OYHO-
3a04HOE

NnAvUALIA
3a04HOE
0obyyeHune

nogorpesa Xuakoctu, napoobpasoBaHns 1 Naponeperpesa; CyxXow HacbILWEeHHbIN

nap; BMaXHbI HaCbILLEHHbIV BOASAHOW Nap; ypaBHeHne KnaneripoHa-Knayauyca;

npouecc neperpesa napa;

Tema 13. TepmogmMHamMmumyeckne npouecchbl B napax. 10

Avarpammbl T-s 1 h-s BogsiHoro napa; TepMoaMHaMU4eCckne NpoLeccol B napax.

TeKkyWwmn KoHTpOnb 6. (onNpoc) 2

Yye6HbI Moaynb 7. LIMknbl napocunoBbiX YCTaHOBOK.

Tema 14. Lmknbl napocnnoBbIX YCTaHOBOK.

OCHOBHOW LMK MapoCUIOBON yCTaHOBKU (LMKN PeHkMHa) Ha neperpeTtoM nape 6e3

y4yeTa paboTbl Hacoca; Tepmudecknin KM uukna PeHknHa ¢ ydeTom paboTtbl Hacoca; | 21

yOenbHbIA pacxod napa W TennoTbl; OTHOCUMTENbHbIA BHYTPEHHUA M abCONIOTHbLIV

KA.

Tema 15. Cnocobbl noBbIweHMs Tepmuydeckoro KI napocnnoBoi yCTaHOBKM.

BnusiHne HavyanbHbIX U KOHEYHbIX NapameTpoB napa Ha Tepmudeckun K MCy; | 18

BTOPWYHbIV Neperpes napa.

TekywWwmin KOHTpOIb 7. (oNpoc) 2

YyebHbIn moaynb 8. OCHOBbLI TENNOMUKaLNN.

Tema 16. OcHosbl Tennodukaumn. KombrHmposaHHas BbipaboTka TENMOBOW U

3MNEeKTPUYECKON 3HEpPru.

Tennoson 6anaHc KOHAEHCALWOHHOW NapoOCUIIOBOWN YCTAHOBKW; TennoBon 6anaHc

TennodukaumoHHon MNMCY; TennodurkaunoHHble uuknbl; Lmnkn MNCY ¢ yxyaweHHbIM

BakyyMOM B koHAeHcaTope; umkn MNCY ¢ npoTMBoaaBneHYeckuMm TypouHamu; Lmnkn

MCY ¢ TypbuHamu ¢ ABYyMS U 0gHUM perynupyemMbiM oTbopamu napa.

Tema 17. PereHepaTuBHbIN LMK NApOCUIIOBOW YCTaHOBKM.

TepmoanHammyeckuii KM pereHepaTMBHOMO LMKIa NapoCUIOBON YCTAaHOBKY; 19

ypaBHEHMe Tennosoro 6anaHca nutTatenbHoro 6aka n nogorpesartene.

TeKyLWwMn KOHTponb 8. (onpoc) 2

Y4ye6HbI Mogynb 9. LIMKnbl XonogunbHbIX M TENIOHACOCHbIX YCTAHOBOK.

Tema 18. LUunknbl XonoannbHbIX MallvH U YCTaHOBOK.

Linkn napoBor KOMNPECCUOHHON XONOAMMbHON MaLUWHbI; LMK BO3AYLLIHON

XOMNOAWIbHOM MaLLMHbI; aBCOPOLUMOHHBIE XONOAUNBHBIE YCTAaHOBKU; LIUKIT

NapOKEKTOPHOW XONOANITbHON YCTAHOBKM.

Tema 19. LiMknbl TENNOHACOCHbIX YCTaHOBOK.

LiIvkn napoKkoMMNpPecCMOHHOro TEemnnoBOro Hacoca; LMK NapoKOMMPEecCMoHHOro | 18

9KOJIOTMYECKM YUCTOro TEMNOBOrO Hacoca.

Tekywmn koHTponb 9. (onpoc) 2

MpomexyToyHas aTTecTauums No AUCLMNINHE (3K3aMeH) 36
BCErIoO: | 360

20

21

3. TEMATUYECKWUMN NNAH

3.1. Nekuun

OuyHoe 06y4eHne OyHo-3a04HOE 00Yy4eHne 3ao4Hoe oby4yeHne

Homep Ob6bem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

2

Homepa
n3y4yaemblx TeM

PR
SlEB|o|e|~N|o|o|sw |-
Blow|w|w|w|w|w|w|w|w|w|w
(VIFNENTANIM FNINFNFN N
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Homepa
n3y4vyaembix

OyHoe 06yyeHne

O4HO-3a04HOE 06yYeHMEe

3ao4yHoe obyyeHne

Homep Ob6bem

TEM
cemecTpa (4acbl)

Howmep
cemecTpa

O6bem
(4acbl)

Howmep
cemecTpa

O6bem
(4acbl)

13

2

14

15

16

17

18

19

B RS s )
NININWININ

BCEIO:

3.2. NpakTnyeckme 3aHATUA

Homepa
n3y4aembix
Tem

HanmeHoBaHue

OuyHoe oby4eHune

O4yHo-3a04HOE
obyyeHune

3aoyHoe obyyeHue

1 chopma 3aHATUN

O6bem
(4acbl)

Howmep
cemecTtpa

Homep O6bem
cemecTpa (4acbl)

Howmep
cemecTtpa

O6bem
(4acbl)

OnpegeneHve napameTpoB
COCTOSIHUSA MaearnbHOro rasa.
PacueT abcontoTHoro
JaBreHus.

PacueT cocTosiHuA rasa, ero
napameTpOB MO OCHOBHbLIM
3aKoHaM maeanbHoro rasa.

PacuyeTHbIn aHanu3 nepBoro
3aKOHa TePMOOUHaMUKN.
OnpepeneHne BHYTPEHHEN
SHEeprumn n sHTanbNun
ngearnbHOro rasa.

PacueTt maccoBoit, MorbHOM
1 06bEMHOM TEMNNOEMKOCTH.
PacueT TennoemkocTtu B
3aBUCUMOCTU OT
TemnepaTypbl rasa.

PacuyeT TepMoaAMHAMUYECKMX
MPOLIECCOB, aHanm3
MPOLIECCOB.

N30bpaxxeHune
TepMoguHaMmyeckmx
npoLieccos B pabo4en u
TENII0BOW AnarpamMmmax.

10

OnpegeneHne ckopocTu
NCTEeYEHNs napa n ero
MaccOBbIN pacxof 13 conna.
Tpu pexvma paboThl
cyxaroujerocsa conna.

12

OnpegeneHve napaMeTpoB
napa Ha T-s n h-s
avarpaMmmax, aHanuTuyYeckun
MeToZ pacyeTa napameTpoB
BMNaXXHOro napa.

13

TepmognHamuyeckme
NPOLIECCHI N UX pacyeTbl C
nomoLubto h-s guarpammsl.
Tabnuupl BOASHOIO napa.

14

M3mMeHeHne TENNOBLIX CXEM
MTY. N3ob6paxeHne
OCHOBHbIX UmknoB MNTY B T-s
anarpamme, NOCTpoeHue
npouecca paclumpeHuns napa
B hs-gmnarpamme.

15

CpaBHUTENbHbIN aHanu3
TENN0BON 3KOHOMUYHOCTH

P
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Homepa OuHoe obyyeHve Ouro-3a04Hoe 3aouHoe obyyeHue
BVYAEMbIX HanmeHoBaHue obyyeHne
yTeM 1 popmMa 3aHATUN Homep O6bem Homep Obbem Howmep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (vacbl)
umknos MNTY.
Pacuet OBYX TENNOBbIX CXeM
XonogunbHbIX YCTAHOBOK,
18 A y 4 15
onpeneneHne
3(PPEKTUBHOCTN YCTAHOBOK.
BCEIO: 69

3.3. JlabopaTopHble 3aHATUA

OyHo-3a04HOE
M;;I/an:gaablx HanMeHoBaHMe ] OuyHoe oby4eHne obyJeHme 3aouHoe 0byyeHue
TeMm nabopaTopHbIX 3aHATUI Howmep O6bem Homep Obbem Howmep Obbem
cemecTpa (4acbl) cemecTpa (vacbl) cemecTpa (4acbl)
OnpegaeneHne TeNNOEMKOCTH
4 BO3AyxXa Nnpu NOCTOAHHOM 3 4
OaBMNeHUN.
OnpepgeneHne oTHOLEHNUS
6 TENN0eMKOCTEN BO3ayxa 3 4
Cp/Cv.
WNccnepoBaHune
7 TepMogHaMNYECKNX 3 10
npoLieccos
HOwnarpamma p — t BOASIHOrO
12 napa; Cyxomn HacblILLEHHbIN - -
nap.
BnaHbI HaCbILLIEHHbIN
12 BOASHOW nap; ypaBHeHue i i
KnanenpoHa-Knaysuyca;
npouecc neperpesa napa.
13 Ovarpammbl T-s 1 h-s i i
BOASHOro napa.
BCEIO: 18

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLLIMXA KOHTPOJb YCNEBAEMOCTU OBYYAIOLLEIOCS

Homepa OuHoe 0byueHme Ouro-3ao4Hoe 3aouHoe 0byueHne

yHEBHbIX dopma Y obyyenune y
moayneu, no

KOTOPbIM KOHTPOIIA Homep | yongo | HOMeP | yoneo | HOMEP 1 yioneo
NpoBOAMTCS 3HaHU1 cemecTpa cemecTpa cemecTpa

KOHTPOJ1b

1,2,3,4,5 onpoc 3 5

6,7,8,9 onpoc 4 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAIOLLEIOCHA

O4yHo-3a04HOE

Buabl CaMOCTOATENbHON paboThi OyHoe 06y4eHne o6yqeHMe 3aouHoe obyyeHune

o6yqarou.|.eroc;| Howmep O6bem Howmep O6beMm Homep O6bem

cemecTpa (4acbl) cemecTpa (yacbl) cemecTpa (yacbl)
YCBOEHME TeopeTU4eCcKoro Matepmana 3 54
[MoAaroToBKa K NPakTUYECKMM 3aHATUSAM 3 38
MoaroToBka kK TabopaTopHbIM 3aHATUSM 3 12
lMogroToBKa K 3a4eTy 3 4
YCcBOEHMe TeopeTU4ecKoro Marepmana 4 44
[MogroToBKa K NpakTU4ECKUM 3aHATUSM 4 32
[MoaroToBKa K 3K3aMeHy 4 36

BCEIO: | 184+36
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7. OBPA3OBATEJIbHbIE TEXHOJIOINNA

7.1. XapaKTepucTuka BUAOB U UCMOSb3yeMbIX MHHOBALUMOHHbIX (hOpPM y4eGHbIX 3aHATUI

O6bem 3aHATUI B
MHTEepaKTMBHbIX hopmax
(vacer)
KpaTkas
XapaKTepucTIKa WNcnonb3yemble akTuBHble R R R
) W MHTepaKT1BHbIE POPMBbI o S . 9= g s
BMOa 3aHATUN o3 QI g
2 | 22| 2%
8 88 83
Jlekumm [MpobnemHas nekumsi, pasbop KOHKPETHbIX CUTYaLMI 30
BCEIO: 30

7.2. Cucrtema oueHMBaHus ycneBaemMoCctn n OOCTUXEeHUN 06yqalou.mxcn Ana npomemyTquoﬁ
aTtrTectTauuvm

TpaauumoHHasa | X GannbHO-penTMHroBas

8. OBECIMNEYEHUE ANCUUMINHDI

8.1.YyebHasa nurtepartypa

a) ocHoBHas yyebHasi nutepaTypa
1. KyaunHos W.B. TeopeTtuyeckne ocHoBbI TennoTexHukn. Yacts |. TepmoguHamumka [SneKTpoHHbIN
pecypc]: yuebHoe nocobue/ KyanHos U.B., CtedaHtok E.B.— 3nekTpoH. TekcToBblE AaHHblE.—
Camapa: Camapckuii rocygapCTBEHHbIN apXUTEKTYPHO-CTpouTenbHbIn yHnBepceutet, 36C ACB,
2013.— 172 c.— Pexum goctyna: http://www.iprbookshop.ru/22626.— 35C «IPRbooks».
2. 3nobwuH B.I". iccnegoBaHue TepMognHaAMUYECKUX MPOLLECCOB [ONEKTPOHHLIN pecypc]:
MeToAMYeckme ykasaHusa K nabopaTtopHbiM paboTamM no ANCUUNIIMHE « TexHudeckasa TepmMmoanHamMmKar»
ONsl CTYAEHTOB UHCTUTYTOB 3HEPreTUKN U aBToMaTn3aLmmn n 6e3oTpbiBHbIX hopm oby4deHusi/cocT. B.I'.
3nobwuH, C.B. lNopban, 3.P.AnneB.— JnekTpoH. TekcToBble AaHHble.— CI16.: BWUT3 CrorynTa, 2016.
— 24 c.— Pexum goctyna: http://nizrp.narod.ru/metod/tsuitd//2.pdf.— 36 BLUT3.

6) pononHuTensHasa yyebHas nutepaTypa
3. Edpemos tO.C. Ctatnctnyeckas umsnka n TepmoguHammka [SneKTpoHHbIN pecypc]: yiyebHoe
nocobue ans sysos/ KO.C.EcdbpeMoB.— InekTpoH. TekcToBble AaHHble.— M.:[upekT-Megua, 2015.-208
c.— Pexxum goctyna: http://www.knigafund.ru/books/184145.— OBC «Knura®oHgy.
4. Jlucenkuna T.A. Kypc pumsmkun. Pasgen wecton. Ctatuctuyeckas msmka n TepmoguHammka
[OnekTpoHHbIN pecypc]: y4ebHoe nocobue/ JlnceriknHa T.A., MNMuHernHa T.1HO., Yepesko A.l.—
OneKTPOH. TEKCTOBbIE AaHHble.— HoBocnbupck: Cnbupckuii rocygapCTBEHHbIN YHUBEPCUTET
TenekoMMYyHUKaLmin n uHgpopmatnkm, 2013.— 122 c.— Pexum goctyna:
http://www.iprbookshop.ru/45476.— 3BC «IPRbooks».
5. Uupnun A.M. MeToabl 1 pe3ynbTaTbl ONTUMN3ALMOHHON TEPMOOUHAMUKN [SNEKTPOHHLIN pecypc]:
yuebHoe nocobve ans sy3os/ A.M.LnpnuH.— 3nekTpoH. TekcToBble AaHHble.— M.:OupekT-Meana,
2015.-278 c. Pexxum gocTtyna: http://www.knigafund.ru/books/183167.— OBC «Knura®oHg».

8.2. MNMepeyeHb yyebHO-MeTOAMUYECKOrO 0becnevyeHus Ansi CaMoCcTosATeNbHOM paboTbl 0by4aroLwmxcs
no AucuUUNIinHe
He npegycmoTpeHo

8.3. MNMepeyeHb pecypcoB UHGpoOpMaLMOHHO-TENEeKOMMYHUKaLMOHHON ceTn "UHTepHeT",
Heo6XoAUMbIX AN OCBOEHUSA OUCLUMIIUHbI

1. OnekTpoHHas 6mbnuoteka CIM6 MYMNTL - http://www.iprbookshop.ru.

2. OnekTpoHHas bubnuoteka BLUTI CI6 MNYMNTL - http//nizrp.narod.ru/ebmu_m.htm.

3. OnekTpoHHasa oubnuoteka BLUT CIM6 MNYMTL - http://www.knigafund.ru.

8.4. MNepevyeHb MHOOPMALMOHHBLIX TEXHONOIMN, UCMONb3yeMbIX MPU OCYLLEeCTBIIEHUN
obpa3oBaTesnibHOro npouecca no AUCUMNIIMHE, BKITHOYas NepeYyeHb NPOrpaMMHOro obecneyeHus u
MH(OPMALMOHHBbIX CMPAaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1.

2. Microsoft Office Professional 2013.
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3. PTC Mathcad 15.

8.5. OnucaHue matepuanbHO-TEXHMYECKON Ga3bl, HeOOX0AMMOM ANs OCYyLLeCTBNEHUsA
obpasoBaTesibHOro npouecca no gUcCUUnIInHe

1. CtangapTHO obopyaoBaHHasa ayauTopus.

2. KoMnbloTepHbIN Knacc ¢ MynbTUMEAUNHBIM KOMMMEKCOM U BbIXOAOM B UHTEPHET.

3. BMaeonpoekTop ¢ 3KpaHoM.

4. YyebHasn nabopatopus TENNOBLIX ABUraTenen.

5. NNabopaTtopHas ycTaHOBKa Nno onpeaeneHnto koadduuneHtTa agmadarsl Bo3agyxa.

6. llabopaTopHas ycTaHOBKa Mo uccrnegoBaHuio TepmMoguHaMUYeCcKnx NpoLIeCCoB.

8.6. UHble cBeaeHus n (Mnu) matepuansl
1. leMOHCTpaUMOHHbIE, pa3gaToyHble MaTepuansi.
2. Katanoru aHepreTnyeckoro obopynosaHus.

3. KomnnekT nnakaTtos.

4. Habopsbl cnangoB Ha 3NeKTPOHHOM HocuTene.
5. MakeTbl 9NeMeHTOB TENMOBLIX ABUratenen 1 XonoausnbHbIX MaLlmnH.
6. HaTypHble obpa3subl 31eMeHTOB NPOTOYHbIX YacTen TYpOuH.

9. METOAMYECKUE YKASAHUA ONA OBYYAIOLLNXCA

NOo OCBOEHWIO ANCLIUMTIUHDbI

Buapbl y4eBHbIX 3aHATMI 1
camocTosaTenbHasa paboTa
obyuvaroLmxcs

OpraHusaums 4eaTenbHOCTV 0ByvatoLLerocs

JNlekuus

MpopaboTka paboyer nporpammbl, yaensasi ocoboe BHUMaHWE Lensam n 3agadyam
CTPYKTYPE Y COAEPKAHWUIO ANCLUMIUHBI.

KoHcnekT nekuun: kpaTko, CXxeMaTU4HO, NocrneaoBaTernbHO (OUKCUPOBATbL OCHOBHbIE
NonoXeHusl, BolBoAbl U POPMYrMpOBKY; NoMeYvaTb BaXKHble MbICIW, BblAENATb
KNntoYeBble CrioBa, TEPMUHbI.

MpoBepka TEPMMHOB, MOHATUIA: OCYLLECTBNATL C MOMOLLbIO SHUMKITONEAUIA, CITOBapew,
CMPaBOYHMKOB C BbIMMUCbIBAHWMEM TOSIKOBaHUI B TeTpadb.

PaboTa c TeopeTMyeckMM maTepmnarnom: HamT OTBET Ha BOMPOCHI B pEKOMeHAyeMON
nutepaType, ecrnvm caMmoCcToATerNbHO He yaaeTcsa pa3obpaTtbcsa B MmaTepuarne,
Heobxoaumo cchopMynMpoBaTh BONPOC M 3aAaTth NpenogaBaTesiio Ha KOHCYNbTauum
W Ha NPaKTUYECKOM 3aHSTUM U ap.

lMpakTnyeckme 3aHATUSA

Pa6oTa ¢ TeopeT!yeckMMM NOSOXEHUSIMU Kypca, MOATOTOBKA OTBETOB K KOHTPOSbHbLIM
BOMpOCcaM, NPOCMOTP PeKoMeHayeMol nuTepaTtypbl. AHanu3 3agaHuii Ha NPakTUYecKnX
3aHATUSX, pelleHne 3aday Mo anropuTMam ykasaHHbIX paboT, aHanm3 nosy4yeHHbIX
pesynbTaToB, (OOPMYNMPOBKa BbIBOAOB U AP.

JlabopaTopHas paboTta

Pa6oTa ¢ KOHCMEKTOM NEKLMIA, U3yHeHNe METOANYECKMX YKa3aHUIA MO BbIMOMHEHUIO
nabopaTopHbIX paboT, 3HaKOMCTBO C NlaGopaTopHbIM 060pYyAOBaHMEM, NOPSAKOM €ro
MCNonb30BaHUs, TEXHWKOW 6e30MacHOCTM NP BbINOMHEHUW NaGopaTopHbIX paboT,
aHanum3 nosyyYeHHbIX pesynbTaTos, OPMYyIMPOBaHME BbIBOOOB.

CamocTosiTenbHas
paboTta

PaclumpeHue 1 3akpenseHne 3HaHWi, YMEeHWI U HaBbIKOB, YCBOEHHBIX HA NPaKTUYECKUX
3aHATUAX MYTEM CAMOCTOSATENBHOW NPopaboTkn y4ebHO-MeToaNYECKMX MaTepUanos
No AMCLMMIMHE U OPYIMM UCTOYHUKaM MHopMaLmu. PelleHre npakTuyeckux 3agad;
npopaboTka KOHKPETHbIX CUTYaLMiA; UCNONb30BaHNE MHTEPHET-pecypca.

NS BLINOMIHEHNS KOHTPOJIbHOM PaGOThI Y MOAFOTOBKE K 3a4ETY U 3K3aMeHy
Heo6XoauMO NpopaboTaTth, PEKOMEHAYEMYIO NUTEPATYPY, KaTanory SHepreTu4eckoro
060pyAoBaHKs, COCTaBUTb anropuMTMbl OTBETOB Ha BOMPOCHI MO 3a4ETY U 3K3aMeEHY,
npogymaTb OTBETbI Ha BO3MOXHbIE LOMNONHUTENbHbIE BONPOCH! NpenogaBaTensi.

P

13.03.01 TexHu4yeckas TepmoanHammka CrtpaHuua 10 u3 16




10. ®OHA OLLIEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHune nokasaTenen u KpuTepmeB OLLleHMBAHUSA KOMMETEHLIMIA Ha Pa3NIUYHbIX 3Tanax ux
cdopMupoBaHusa, onncaHue WKan oueHnBaHUA

10.1.1. Noka3aTenu oueHUBaAHMUA KOMMNETEHLUMIA Ha 3Tanax ux opmmpoBaHusi

aKcnnyaTaumMm TEMNO3HEePreTM4eCcKoro
o6opynoBaHus.

3. VcnonbayeT npegnoxeHnsi no
OonNTUMU3aLUN PEXNMOB paboThl,
MOBLILLIEHMIO YPOBHA TEXHUYECKOWN
akcnnyaTaumm, 3KOHOMUYHOCTU paboThbl 1
BesonacHoCTn 06CnyXXMBaHMS N OLLEHKON
YCMNoBWiA 3KCnnyaTaumm
TENNO3HEepPreTu4eckoro o6opyaoBaHus.

Koa MpenctaBsnexne
KOMMeTeHL MM . Haumerosanme OLEHOYHOro
lMokasaTenu oLeHNBaHUS KOMMETEHLMN OLEHOYHOr0
(atan cpencTea B
cpencTtsea
0CBOEHUS) doHae

ONMK-1 (2) 1. VlsnaraeTvsHaHme TENMOBbIX CXEM, 1.YcTHoe 1. NepeyeHb
KOHCTPYKUMI, XapakTEPUCTMK, TEXHUKO- cobecenoBaHue. BOMNPOCOB K
3KOHOMUYECKUX NoKasaTenen u 2. Tunosoe 3a4eTy u
0COBEeHHOCTEN aKcnyaTauum npu npakTuyeckoe 3K3aMeHy
Pas3fMYHbIX pPEXNMax TENNOSHEPreTUYECKOro | 3agaHue. (94 Bonpoca).
obopyaoBaHus N yCTPONCTB. 2. MNepeyeHb
2. leMoHCTpUpyeT yMeHne umtaTb 1 TUNOBbLIX 3a4aHNN
paspabaTtbiBaTb TEXHOMNOrMYECKNE CXEMbI, (10 3agau).
oLeHMBaTb NapameTpbl TEXHUYECKOrO
COCTOsIHUSA, pacno3HaBaTb NPUYMHBbI
HapyLleHun B paboTe TENNO3HEPreTU4ECKOro
obopyaoBaHusi.

3. NcnonbayeT cnocobbl pacyeTa
napameTpoB paboTbl U TEXHNYECKOTO
COCTOSIHMS TEMNJIO3HEPTreTUYECKOTO
0060opygoBaHUS U YCTPOWCTB.

OrK-2 (2) 1. U3naraet 3HaHMe HasHajeHns, 1.YcTtHoe 1. NepeyeHb
0COBEHHOCTEN KOHCTPYKUMM U NPUHLMMOB cobecenoBaHue. BOMPOCOB K
paboTbl TENNO3IHEPrETUHECKOTO 2. Tunosoe 3ayeTy ”
obopynosaHus npakTu4eckoe 3K3aMeHy
2. lemoHCTpUpyeT ymeHue onpenensitob 3agaHve. (94 Bonpoca).
nocrnefoBaTenbHOCTb HEOOXOOUMBIX 2. MNepeyeHb
AENCTBUIA NpY BbINOMIHEHUN paboT no TMMNOBBIX 3afaHNN
aKcnnyaTaumm n paccumTbiBaTb NapameTpbl (10 3agau).

10.1.2. OnucaHue WKan u KpUTepmeB OL,eHUBaHUA C(POPMMPOBAHHOCTM KOMMNETEHL NN

KpuTepumn oueHnBanHnsa chopMMpoBaHHOCTU KOMMETEHUUN

OueHkano KpuTepun oLieHnBaHns cpopMUPOBaHHOCTM KOMNETEHLNI
TpaauunoOHHON
LuKane YcTHOe cobecepoBaHmne MpakTnyeckoe 3agaHvne
OOGyvarowumiics nokasbiBaeT BCECTOPOHHee n | OByvalowmncsa 4eMoHCTpUpyeT NpaBuIibHOe
rnybokoe 3HaHne OCHOBHbIX NMOHUMaHWe YCrnoBus 3adayu, BriageHve
TepmMoanuHaMn4eckux 3akoHOB, CBOBOAHO HaBblkamu ero aHanm3aa, Bblbopa HyXHbIX
OPWEHTUPYETCH B OCHOBHbIX NMOHATUSX, 3aKOHOB 1 (bopMyn ANs ee peLUeHus,
TEePMUHaX 1 onpeaerneHnsx npu oTeeTe; 3HaHWe pasMepHOCTEN TEPMOAMHAMNYECKNX
yCBOWUIT OCHOBHYIO 1 3HAKOM C BEITMYMH. YMEET NPUMEHSITb
OTIIMYHO AOMNONHUTENBHON NUTEPATYPOr; MOXET MaTeMaTu4eckuii annapart ans peanusauum
0OBACHUTBL B3aMMOCBSI3b nrnaHa pelweHns 3agaym 1, ecnm ato
TepmMoguHaMmMyeckmx npoLeccoB ans HeobXx04MMO, MOXET NPeACTaBUTb €ro
nocriegyroulen npodpeccrnoHansHon rpadouyeckun. Nonyyun npasurnbHbIA OTBET U
AeATeNbHOCTY; NPOABNSET TBOPYECKNE MOXET ero MHTepnpeTMpoBaTh.
CMNOCOBHOCTM 1 LUMPOKYIO 3pYAMLMIO B
ncnonb3oBaHuun yyebHoro matepmana.
XOPOLLO O6yvatowuiics NokasbiBaeT 4OCTATOUHbIN O6yvarowuncs 4eMOHCTpUpyeT
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YPOBEHb 3HAHWIA OCHOBHbIX AO0CTaTOYHOE NOHMMaHue yCroBus 3agaqdu,
TepMOOUHaMMYECKMX 3aKOHOB, BrMafeHune HaBblkaMu ero aHanusa, Beibopa
OPWEHTUPYETCS B OCHOBHbIX MOHATUSAX 1 HY>XHbIX 3aKOHOB 1 cbopmyn Ans ee
onpegeneHnsix TepmMmoanHaMmyecknx peLleHnst, 3HaHne pa3mepHOCTEN
NpoLLeCCOoB; YCBOWI OCHOBHYO NUTEpaTypy; TepMoauHaMUYecKux BenuuuH. JonyckaeT
[0MNycKaeT He3HaYNTENbHbIE MOrPeLLHOCTH He3HauMTenbHble NOrpPeLLHOCTY NpU
npu oTBETax Ha BOMPOCHI 9K3aMEHALMOHHOIO | MPUMEHEHMN MaTeMaTUYECKOro annaparta
Hbuneta 1 gONONHUTENbHbIE BONPOCHI AN peanusauum nnaHa peLleHust 3agaym
npenogasaTtens. Monyynn npaBuWIbHBLIN OTBET U MOXET €ro
WHTEpNpeTUpoBaThb.
OOyuvatownincs nokasbiBaeT 3HaHUS OOyuvatownincs oemMoHCTpupyeT
y4ebHOro marepvana B MMHMUMarbHOM [OCTaTOYHOE NOHUMaHWNe YCroBus 3a4auu,
obbeme; MoxeT chopmynupoBaTb BNajeHvne HaBblkaMu ero aHanusa, Bbibopa
TepMOANHaMUYECKME 3aKOHbI, MOHATUS 1 HY>XHbIX 3aKOHOB 1 chopmyn ans ee
onpeaeneHns TepMoaAMHaAMUYECKNX peLleHunsi, 3HaHne pa3MepHoCTel
yOOBMeTBO- | MPOLLECCOB, HO NMPW 3TOM, JoMyckas TepMoauHaMUYecKux BenuuuH. JonyckaeT
pUTEMNBHO DornbLIOe KONMYECTBO HEMPUHLIMNNATBHbIX He3HayuTenbHble NOrPELLHOCTU NpU
OLWMBOK; 3HAKOM C OCHOBHOW NUTEPaTypoN; NPMMEHEeHMN MaTeMaTU4eCcKoro annapara
AonyckaeT CyLeCTBEHHbIE OWNOKM B OTBETE | OANd peanusauuu ninaHa pelleHns 3agaydv
Ha 3K3aMeHe, HO MOXET YCTPaHUTb X Noja Monyynn npaBuWIbHbIN OTBET, HO
pyKOBOOCTBOM npenogaBaTens. UCMbITbIBAET 3aTPYyAHEHUS C ero
MHTEpnpeTauunen.
Obyvarowuincs He MMeeT JOCTaTOYHOro O6yyvarownincs BHUKaeT B CMbICI YCrOBUSA
YPOBHS 3HAHWUS1 AUCLMNINHBI; HE MOXET 3agayun, MOHUMAET NNaH ee peLleHns,
copMynupoBaTb OCHOBHbIE O[JHaKO, HEe MOXET B MOJSHON Mepe C
TepmMoguHaMuyeckme 3akoHbl; MIoxo NMOMOLLIbIO MaTeEMaTU4eCcKoro annapara
HEYOOBMETBO- | OPUEHTUPYETCSA B OCHOBHbIX MOHATUSAX U peanu3oBaTb ee pelleHune. He 3HaeT
pUTEMNBHO onpeaeneHusix; Nioxo 3HakoM C OCHOBHOVA pasmMepHOCTU TEPMOANHAMUYECKUX
nuTepaTypoW; oonyckaeT npu OTBETe Ha BENNYMH, HEe MOXET caenaTb PUCYHOK UM
3K3aMeHe CyLLECTBEHHbIE OLUMOKN N He CXeMY, MOSICHSAIOLLYIO peLleHne 3agadn.
MOXET YCTPaHWUTb UX Aaxe nojg
pyKOBOACTBOM NpenogaBatens.
OGyvarowuniicst NokasblBaeT BCECTOPOHHEE U rMybokoe 3HaHNE OCHOBHbIX
TepMOANHaMMUYECKMX 3aKOHOB, CBOOOAHO OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX, TEPMUHAX
1 onpefeneHunsx; yCBOW OCHOBHYHO U 3HAKOM C AOMOSTHUTENbHON NNTEPATYPOI; MOXET
00BbACHWUTL B3aNMOCBSI3b OCHOBHbIX (DM3NYECKMX 3aKOHOB U NX 3HAaYEHUE AN nocneayoLlen
npodeccrmoHanbHoOM AeaTeNnbHOCTH; NPOSBNSET TBOPYECKME CNOCOBHOCTY B MCNOMNb30BaHNM
3auteHo y4ebHoro matepuana. OByyaroLmitca AeMOHCTPUPYET NPaBUILHOE NOHMMAaHMUE YCroBMS
3ajauu, BageHue HaBblkaMy €ro aHanmsa, Bbibopa HyXHbIX 3aKOHOB M hopMyn Ans ee
peLleHns. YMeeT NpMMEHSTb MaTeMaTUYecKkuii annapar ANa peanv3aumm nnaHa peLlleHms
3aayun n, ecnv ato HeobxoaMMo. Mony4Yunn NpaBubHLIN OTBET U MOXET €ro
WHTEpPNpPeTUpoOBaTh.
O6yyvarowuiicst He UMeeT JOCTaTOYHOMO YPOBHS 3HAHUSA AUCLMININHBI, HE MOXET
CcHOpMynUpPOBaTh OCHOBHbIE TEPMOANHAMUYECKUE 3AKOHbI; NITIOXO OPUEHTUPYETCS B
OCHOBHbIX MOHATUAX 1 ONpeaeneHnsx; Nnoxo 3HaKoM C OCHOBHOW NUTepaTypon; AonycKkaeT
He 3auteHo | NPV OTBETE Ha 3a4eTe CYLLECTBEHHbIE OLUMBKN 1 HE MOXET YCTPaHWUTb X Aaxe nog

pykoBoacTBOM npenoaasatens. ObyyaloLWwniics BHUKAET B CMbICH YCINOBUS 3afauun,
NOHMMAaET NNaH ee peLleHnsl, 0AHAKO, HE MOXET B MONHON Mepe C NOMOLLbIO
MaTeMaTU4eCcKOro annapaTa peanv3oBaTb ee peLleHue.

10.2. TunoBbLIe KOHTPOMbHLIE 3afaHUsA UMW UHble MaTepuarnbl, Heo6xoauMble AN OLeHKU 3HaHUN,
YMeHUI1, HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU, XapaKTepu3yloLue aTanbl hopMUMpoBaHus

KOMMNeTeHLUn

10.2.1. NepeyeHb BONPOCOB K 3a4eTy U 3K3aMeHy, pa3paboTaHHbLIN B COOTBETCTBUMN C
CTaHOBJIEHHbIMU 3TanamMu hopMMpPOBaHUA KOMMETEHLIMN

Ne Ne
n/n dopmynupoBka BONpoCcoB TeMb
1 OCHOBHble TEpMOANHAMNYECKNE NapaMeTpbl COCTOSIHUSA. EQUHMLIBI namepeHus B cucteme 1
CW.

2 Onpepgenenus n cBOMCTBA TEPMOAMHAMUYECKNX CUCTEM 1

3 TepMmoguHaMmmnyeckmin npouecc. HanmeHoBaHue 1 onpegensaowme NpusHaKku 1

4 TennoTta 1 paboTa, Kak pa3Hble OpMbl Nepedayn 3Heprnm 1

5 TepmoguHammndeckoe paBHoBecue. PaBHOBECHbIE U HepaBHOBECHbIE TepMoauHamuyeckoe 1
paBHoBecue. PaBHOBeCHbIE 1 HEPaBHOBECHbIE

6 MNoHsaTne 06 naeanbHoMm rase. OCHOBHbIE 3aKOHbI MAearnbHbIX ra3oB 2

7 YpaBHEeHMEe COCTOSAHUSA naeanbHblX ra3os. YenbHas rasoBas NoCTOSHHas 2

8 YHuBepcanbHoe ypaBHeHME COCTOSHMS uaeanbHOro rasa. YHuBepcanbHas rasosas 2
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:ﬁl $opmynupoBka BOMpocoB TeNniu
NOCTOsIHHas
9 OcHOBHbIE CBONCTBA ra3oBblX CMecen 3
10 | Cnocobbl 3agaHusa cmecu ra3oB. 3akoH [JanbToHa 3
11 | [a3oBas NOCTOSIHHAsi CMEcH rasos 3
12 | CpegHsas monsipHasg macca cMmecu rasos. [NapumanbHble gaBnexHus 3
13 | TepmoavHamMuyeckue CBOVCTBA peasibHblX ra3os 4
14 | YpaBHeHue cocTosaHusa BaH-gep-Baanbca 4
15 | Ananwus ypaBHeHus BaH-gep-Baansca 4
16 | Pv-guarpamma npm ¢oa3oBblxX Nepexoaax XuakocTu u rasa (guarpamma dHgproca) 4
17 | YpaBHeHve BaH-gep-Baanbca B npyBefeHHbIX napameTpax coctosiHus. Kputuyeckne 4
napameTpbl BeLlecTBa
18 | YpaBHeHuWe cocTosHWUg Ans peanbHbix razos M. M. Bykanosuya un U. . HosurkoBa 4
19 | 3akoH coxpaHeHus 1 NpeBpaLleHnst aHeprun. BHYTpeHHas aHeprus 5
20 AHanuTnyeckoe BbipaxeHne paboTbl npouecca 5
21 | O6patumble n HeobpaTMMble TEpMOAMHAMUYECKNE NpoLecChl 5
22 | O6uee aHaNUTNYECKOE BblpaXKeHWe NePBOro 3aKkoHa TEPMOAUHAMUKN 5
23 | BHyTpeHHSAs 3Heprus u sHTanbnusa Kak dHepreTnyeckme yHKLMN COCTOSTHUS aeanbHoro 5
rasa
24 | OnpepgeneHus yaenbHow (MaccoBomn), 06bEMHON N MOMSPHOW TEMNNOEMKOCTH ra3oB. Mx 6
B3aMMOCBS3b
25 | AHanuTnyeckme BblpaXeHns AN TENSOeMKOCTEN Cy U Cp. 3aBMCMMOCTb TEMNOEMKOCTU OT 6
TemnepaTypbl
26 | 3OnemeHTbl MOMNEKYNAPHO-KMHETUYECKON N KBaHTOBOW TEOPUI TEMNOEMKOCTH 6
27 | WNctuHHasa n cpegHsas Tennoemkocti. OTHOLEeHMe TENSTOEMKOCTEN Cp U Cy 6
28 | OnpegeneHuve Qv 1 (p 4118 ngeanbHbIX ra3oB o Tabnvuam TennoemMKoCcTen 6
29 | TennoemKoCTb CMecew naeanbHbIX ra3oB. [1pubnkeHHble 3HaYeHUs TennoemMKocTemn 6
30 | 3HTponus. BeluncneHwne aHTpONMKU naeansHOro rasa ansg obpaTnmblx U HeobpaTUMbIX 6
NpoLEeccoB.
31 | WN3obpakeHne n conocTaBreHne TENJIOBbIX MPOLECCOB B pV U Ts — gnarpamma 6
32 | O6wme BONpoCkl UccregoBaHUst TEPMOANHAMUYECKUX NPOLECCOB MAeaNbHbIX ra3oB. 7

M30xopHbIN npouecc

33 | WN3obapHbI 1 M30TEPMUYECKUI NPOLIECCHI 7

34 | AamabatHblin U NONUTPONHbIE NPOLECChl 7
35 | OcHOBHbIE MOMOXEHWS BTOPOro 3akoHa TepmoanHamukn. KpyroBble TepMoauHaMUyeckmne 8
npouecchl 1 LNKMbI
36 Tepmunyecknn KIMNO n xonoamnbHbi KO3MUUNMEHT LINKINOB 8
37 | lNpsimon obpatumbli LMk KapHo 8
38 | O6patHbin obpaTtumblin LMk KapHo u ero tepmmyeckunin Kina 8
39 | Teopema KapHo 8
40 | CsolicTBa 06paTMMbIX U HEOBPATMMBIX LUKNOB. MaTemMaTM4eckoe BbipaXkeHne BTOPOro 9
3aKoHa TepMOANHAMUKA
41 | WN3meHeHuWe 3HTponuM B 0OpaTUMbIX M HEOBpaTMMBIX NpoLeccax 9
42 | O6ob6LeHHbI (pereHepaTuBHbIV) Lnkn KapHo 9
43 | dopmMynupoBka U pusmnyeckas CyLIHOCTb BTOPOro 3akKoHa TepMOoavHaMUKK 9
44 | MakcumanbHas pabota. lNMoHsATMe akceprm, noTepm paboTocnocobHOCTM B HEOBpaTUMBbIX 9
npoueccax n akcepretmndeckmin Krg
45 | TepBblit 3aKOH TEPMOAMHAMUKN B NPUMEHEHNN K NOTOKY ABMXYLLIErocs rasa 10
46 | Pabota npotankuBaHus. [anbHenwee pasBuTue ypaBHEHUS NEPBOrO 3aKoHa 10
TEPMOAMHAMUKM 115 NOTOKA
47 | Pacnonaraemas pabota npu UCTEYEHUM rasa, ee pacyeT 10
48 ApunabaTtHbI NpoLecc ncTeyeHns rasa. MictedyeHune KanenbHOM XUOKoCTH 10
49 CKOpOCTb UCTEYEHMS U MACCOBbLIN pacxof MAeasnbHOro rasa M3 cyxarowerocs conna 10
50 AHanus ypaBHEHNA MacCOBOro pacxofa ugeanbHoro rasa u Kputudeckoe gasneHue 10
51 KpuTnyeckas CKOpOCTb M MakCMMalibHbIN pacxod ngeanbHoro rasa 10
52 | OcCHOBHbIE YCMOBUS TEYEHUSA MAEarbHOrMo ra3a no KaHanam NepeMeHHOro CeYeHus 10
53 Cnyyan nctevyeHus ngeanbHOro rasa U3 CyX<aroLLerocs consna 10
54 VicTeyeHne ngeanbHOro rasa n3 KoMoMHMpoBaHHOro conna JlaBans 10
55 | WcTeyeHue rasos C y4eTOM TpeHus. VIcTedeHne BogsaHOro napa. 10
56 | [poccenunpoBaHue rasa. YpaBHeHWe npouecca poccennupoBaHmns. 11
57 ViccnegoBaHue npouecca gpoccenvpoBanns. OddekT koynsi-TomncoHa. 11
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:ﬁ dopmynupoBka BONPOCOB TeNniu
58 | [poccenuposaHue BaH-gep-Baanbcosa rasa. Kpusas nHsepcun. 11
59 | [poccennpoBaHne BOAAHOro napa. 11
60 | CwmelueHue rasoB. VIameHeHe 3HTPONUU naeasnbHbIX ra3oB NPy CMELLEHUN. 11
61 | T-p — gmarpamma ¢a3oBbix Nepexonos BelecTBa. OCHOBHbIE MOHATUS U onpedeneHns 12
npoueccoB a3oBbIX NEPEXOAOB.
62 | p-V - gnarpamma BOgSHOro napa. 12
63 | lNMpouecc nogorpesa xugkoctn. Mpaduk nogorpesa Xnakoctn B T-S koopanHaTax. 12
64 | lNpouecc napoobpa3oBaHns. BHELHSA U BHYTPEHHASA TENNOTbl Napoobpa3oBaHus. 12
65 | Cyxou HacbllWeHHbIN nap. [lonHasa TennoTa Cyxoro HacblWweHHoro napa. Tabnuubl cyxoro 12
HaCbILLIEHHOro napa.
66 | BnaxHbIn HacblWeHHbIV BogsHOW nap. NapameTpbl BNaXXHOro HacblLWEHHOro napa. 12
67 | YpasHeHue Knanenpoxa-Knaysuyca. 12
68 | lNMpouecc neperpeBa napa. [NapameTpbl NeperpeToro napa. 12
69 | Ouarpamma T-S BogsiHOroO napa. 13
70 | Ouarpamma h-S BogsiHoro napa. 13
71 | V13oxopHbIn 1 n3obapHbIn TepmMogMHamMmMyeckme npouecchl BOAAHOroO napa. 13
72 | Nsotepmuyeckun n agnabatHbin TepMognHamMmMYecKkme npouecchl BOAAHOroO napa. 13
73 | OCHOBHOW LMK NAapoCMnoBon ycTaHoBKM (Unkn PeHkuHa) Ha neperpeTom nape 6e3 yyeta 14
paboTbl Hacoca.
74 | Tepmuyeckun KA umkna PeHkrHa ¢ y4eTom paboTbl Hacoca. 14
75 | YoenbHble pacxogpbl napa v TennoTel. OTHOCUTENbHBLIN BHYTPEHHMI 1 abcontoTHbin KN4 14
uukna PeHkuHa.
76 | BrusiHue HauyanbHOro naeneHus P, Ha Tepmudeckuin KMNAO MCY. 15
77 | BnusiHne HavanbHoM Temnepatypbl napa t; Ha Tepmuueckuii KMo MCy. 15
78 | BnnsiHMe KOHEYHOTO naeneHus [, Ha Tepmudeckmin Kra rcy. 15
79 | NyTtn noebiweHns Tepmunyeckoro KM napocmnoBbix yCTaHOBOK. BTopnyHbIN neperpes 15
napa.
80 | TennoBon 6anaHc KOHAEHCALNMOHHOM NapOCUITOBON YCTAHOBKM. 16
81 | TennoBon 6anaHc TennoguKauMOHHOW NapoCUIOBON YCTAaHOBKMW. 16
82 | TennodukaunoHHble uuknel. Linkn MCY ¢ yxyauweHHbIM BaKyyMOM B KOHOEHcaTope. 16
83 | Umkn MNCY c npotMBogaBneH4Yeckumu TypbrHamm (TypOuHbl Trna «P»). 16
84 | Umkn NCY c TypbuHamu ¢ AByMS 1 OOHUM perynupyemMbiM oTbopamu napa (C ogHUM 16
NPOU3BOACTBEHHBIM UIMK TEMNOMUKALMOHHBIM UK ABYMS OOHOBPEMEHHO).
85 | TepmoguHamuyeckui KrNQ pereHepaTMBHOrO LMKa NapoCcCUIoBOW YCTaHOBKMU. 17
86 | CxeMa peanbHoro pereHepatmBHoro umkna NCY u ero nsobpaxeHue B gnarpamme T-S. 17
87 | YpaBHeHus TennoBoro 6anaHca nutaTensHoro 6aka u NogorpeBaTenen pereHepaTMBHOIO 17
umkna MNncy.
88 | XonogunbHas ycTaHOBKa, paboTatowas no umkny KapHo. XonogunbHbii KO3 ULKNEHT. 18
89 | Linkn napoBoi KOMNPECCUOHHON XONOAMUbHOM MaLUWHBbI. 18
90 | Linkn BO3OyLLIHOW XONOAUMBbHOW MaLUVHbI. 18
91 | ABCopOBUNOHHbBIE XONOAMUIbHbIE YCTAHOBKM. 18
92 | Lnkn napoaXeKTOpHOW XONoAUNbHOM YCTaHOBKN. 18
93 | Lnkn napokomMnpeccunoHHOro TeNSI0BOro Hacoca. 19
94 | Lukn napoKoMMNpPeCcCUOHHOIo 3KOMOrMYeCckn YMCTOro TEMOBOr0 Hacoca. 19

10.2.2. BapnaHT TMNOBbIX 3agaHUM, pa3paboTaHHbIX B COOTBETCTBMU C YCTaHOBJIEHHbIMU 3Tanamm
¢hopmMupoBaHUA KOMNETEHLUN

Ne

/n YcnoBus TMNOBLIX 3agaHnin OTBer

1 [na npeansHoro rasa TemnepaTypHbIii U3 dopmynbl (4.9) umeeM, 4TO TeMnepaTypHbI

K03 PULMEHT 0O6BEMHOIO paclUMpeHuns | kKoadpduUmMeHT 06 bLEMHOIO paclLUMpeHMs naearnbHOro rasa
B, =1/273,15 6binl NONy4eH npu B, =@V YoV 13T), . Ho us ypasHeHusi KnaneitpoHa
n3obapHom Harpese ot 0 go 1°C.
OnpegenuTb YncnoBble 3HaYeHus By
npu 200 1 400° C. noatomy S, =(L/V YoV /aT), =(/V)R/p)=1/T, 1. e. npn

nobon abconoTHOM Temnepatype B, paBeH obpaTHown
BENUYUHE 3TON TEMNepaTypbl U HE 3aBUCUT OT AaBIEHUS.
CnepoBaTerbHO,

HaLLNN, 4To YacTHas npoussogHas (OV /6T)p =R/p,
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rr|\j|9-| YcnoBusa TMNOBLIX 3agaHUNn OtBer
Boaoo =1/(200+27315)=1/T =0,002151/K;
PBoaoo =1/(400+27315)=1/T =0,0014851/ K
TemnepatypHbIn KOIPUUNEHT OaBNEeHNa naeansHOro
rasa f, =(1/ p)ép/dT), npw 3apaHHbIX TemnepaTypax
paBeH By, NMO3TOMY YMCIOBbIE 3HAYEHWS:
OTO paBEHCTBO MONy4aeTcs Npy NOACTAHOBKE 3HAYEHUS
YacTHOW NPOMN3BOAHOM (8p/8T)\, =R/V B ypaBHeHue
(4.10), a 3 Hero v cnepyeT, Yto B, =1/T =f3,.
2 | V13 komBnHMpOBaHHOIO comnma ra3oBow Onpegenum KpUTu4eckoe oTHOLLEHME AaBreHni no
TYpOUHbI BbITEKAIOT NPOAYKTLI CTOPaHNs | AaHHbIM 3agayu:
npv fasneHun p2= 1,3-105 Ma. Mpu Be=plpy =27k +1 /6D = (271,35 + 1) %03 537 .
BXOA€ B com;o AaBlieHne rasos pasHo Ans Hawen 3agayn oTHOLLEHWEe AaBNeHUN
p1 = 10,0-10° Ma npu Temnepatype 1200 | 5 _ . /p =13/10=013< f3, = 0,537 . CriefoBatensHo,
K (927°C). MaccoBbiln pacxog, ra3oB m 6 6
= 0,8 Kr/c. VcTeueHne cuntaTo 5)7 ﬂaaTengHo HaZo NPUMEHUTb KOMOMHMPOBAHHOE COMSIO
aanabaTHbIM, a nokasarenb K = Cy/Cy = c:f:::ﬁ Cgﬁﬁgenmm CKOPOCTb ra3oB U KpUTUYECKOM
1,35. MNpoaykTbl cropaHus obnagatoT :
CBOMCTBaMM BO3ayxa. TPeHeM B w =2+ Uy = V2 + JRT, = e
kaHane comnmna 1 BXOAHON CKOPOCTbIO \/2[135/(1,35 +1)287-1200] = 629
npeHebpeyb. OnpenenuTsb 3Has KpUTUYECKYHO CKOPOCTb Y MacCoBbIV pacxop, rasos,
MWHUMarbHOE 1 BbIXOOQHOE ceveHuns MOXHO ONpeAenuTb NIoLaab KPUTUYECKOTO CeYeHs
conna, a TakKke Temrneparypy rasoB npu | conna (MUHUManbHOE) —
BbIXO4e 13 conna. a,,, =mv./w, =08-0546/629 =
0,000694.112 = 69410117 ’
_ 1k _ 1/1,35
e v, =V, /8" =0,3444/0,537 NET—
= 0,546
onpegerneHo no cdopmyne KnanenpoHa:
v; = RT,/ p, =287-1200/10,0-10° = 0,3444 m3/kr.
[dramMeTp KPpUTUYECKOrO CeYeHus conna
d, =/, /0,785 = \/694/0,785 = 29,8 mm.
OnvHy cyxuBatoLLencs yactv conna 6epem paBHown
OVaMeTpy KpUTUYECKOTO ceveHust (M3 KOHCTPYKTUBHBIX
coobpaxeHnun) I, = 30 mm. Onpegenum cKopocTb ra3oB U
BbIXOJHOM CeYeHun conna:
k-1)/k
W, 2\/2[k/(k'1)]p1V1(p2 / pl)( . /e
J2lki(k-1)RT, (L - p*D7 ) =782
3Hasi BbIXOAHYHO CKOPOCTb ra3oB, MOXHO OnpeaennTb
nnoLwiagb BbIXOQHOIO CeYEHNs comnna:
a, =mv,/w, =0,8-1,524/782 = 0,0015591> =1559m2 ,
rae v, =v; / B% =0,3444/ 01313 =1524 m3/xr.
[dnamMeTp BbIXOOHOIO ceYeHusi conna
D=,/a, /0,785 =/1559/0,785 = 44,6 MMm.
Onuny pacwmpsiowencsa Yactu conna |, onpegenvm no
ypasHeHuto |, = (D —d, )/(2tg(2/2). Yron koHycHocTH
Hacafgka npvHMMaem paeHbim 10°, tg 10° =-0,17633; |, =
(44,6 — 29,8)/0,17498=85 mm.
OnvHa conna ra3oBow TypOUHbI
I=1;+1, =30+85=115mMm.
Temnepatypy rasoB npu Bbixoge u3 conna T, onpegenum
13 ypaBHeHus KnanenpoHa:
T, = p,Vv,/R=13-10°-1,524/287 = 693 K = 420°C.
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10.3. MeToaunyeckue mMaTtepuansbl, onpepgensdrouue npoueaypbl oueHMBaHuUA 3HaHUN, ymel-mﬁ,
BrnageHumn (HaBbIKOB n (MHM) NMpPaKTn4eckoro onbIita ,D,eﬂTeanOCTM), Xapakrtepusyrwuwux 3tanbl

chopMMpOBaHUA KOMNETEeHUUM

10.3.1. YcnoBusi gonycka obyyarowieroc K caade 3ayeta M 3K3amMeHa U NOPSIAOK NMUKBUMAALUU

aKageMun4yecKom 3a40/MKeHHOCTH

MonoxeHne o npoBeAeHUn TeKyllero KOHTpPONnA ycneBaeMoOCTU U I'IpOMG)KyTO‘-IHOVI artTectauum

obyvatowmxcs

10.3.2. ®opma npoBeAeHUss MPOMEXKYTOYHOM aTTecTauum no gUCLMUNInHe

yctHaga | X nMcbMeHHasi

KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. Oco6eHHOCTU NpOoBeAeHUA 3a4eTa U IK3amMeHa

. B03MOXHOCTb NOMb30BaTbCS cnpaBOYHbIMU Tabnmuamn,

PUCYHKOB, KarbKyInATOPOM;,

e Bpewms Ha nogrotoBky oTBeTa Ha 3adyete 30 MUHYT, No BuneTy Ha ak3ameHe 45 MUHYT.

NHadA

pa3peleHHbIMA cnangamm cxem wu
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