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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb pgucumnnuHbl: [logrotoBka cneumannctoB B 006MactM TepMOAUMHAMWYECKMX pacyeToB U
3KCMEPMMEHTANbHOIO WUCCNeaoBaHUs TEMOTEXHUYECKOro 0OOpyLoBaHUS, NMPUMEHSEMOrO Ha TEMOBbIX M aTOMHbIX
anekTpocTaHuusax. HeobxoanmMocTb NPUHMMAaTL OTBETCTBEHHLIE CAMOCTOATENbHbIE UHXEHEPHbIE peLleHus, TpeboBaHme
KPUTUYECKOro OTHOLLUEHUS K NUTepaTypHbIM pacyETHbIM MeToAuKam npegnoniaraeT 4yeTkoe MOHUMaHWe U3NYeckux
NMpoLeccoB, MNPOUCXOOALUMX B  3HEpreTM4eckux YycrtaHoBkax. OnucaHMe STUX NPOLECCOB  MPOM3BOLMTCSA
MaTeEMaTU4YECKMMN METOLAMWN N MOLENSIMU, peannu3oBaHHbIMU CPEACTBAMU COBPEMEHHOW BbIMUCITUTENTbHON TEXHUKMN.

1.2 3apaun gUCUUNIIUHBbI:

e obecneveHne yrnybneHHOW TENNOTEXHWYECKON MOATOTOBKW,  BKIOYAOLEA OCBOEHME  CITOXHbIX
TEPMOAMHAMUNYECKMX CUCTEM, NMPUMEHUTENBHO K TEMNOTEXHUYECKOMY 060pya0BaHUIO, UCMONBb3YEMOMY Ha TEMIOBbLIX U
aTOMHbIX CTaHLUMSX;

e O3HAKOMSIEHME C MOBEPXHOCTHbLIMWU ABMEHMAMU, pacyeTaMyn mMeTacTabunbHbIX COCTOSIHUIA NPUMEHUTENBHO K
KMMEHW0, KOHOAEHCaUnnM 1 UCTEYEHUIO Napa B conniax B 06nactb ABYX(asHbIX COCTOAHWIN;

e O3HAKOMIIEHME C METOOMKOW pacyéta Tennoguanmyeckmx CBOWCTB BELLECTB MPU BbICOKMX UM CBEPXBbICOKMX
Temneparypax, Korga CTaHOBATCH CyLLeCTBEHHa Anccoumnaums MONeKy s,

e O3HaKoMfieHMe C MeTogaMuM pacyeTa TepMOAMHAMUYECKMX  CBOWCTB  OLHOKOMMOHEHTHbLIX U
MHOTOKOMIOHEHTHbLIX CUCTEM; aHanu3 MHOroasHbiX CUCTEM; O3HAKOMIIEHWE C COBPEMEHHBIMU UHXEHEPHbIMMN
MEeTOAMKaMM CO30aHUs YpaBHEHUN COCTOAHNA ANA TEXHUYECKN BaXKHbIX BELLECTB U UX CMECeN;

* y4yeT U3MeHeHMs AaBneHns BO3gyxa C BbICOTOM Hag ypOBHEM 3eMSN B pacyeTax Tennodumanyeckmx CBONCTB.

1.3 Tpe6oBaHuA k npeaBapuTeNbHON NOAroToBKe 0Gy4atoLlerocs:

I'Ipep,BapMTeanaﬂ noaroToBka npepnonaraet Cco3gaHue OCHOBbl AOnNA d)OpMI/IpOBaHI/IFl KoMneTeHuun,
YKa3aHHbIX B 1. 2, npu N3y4YeHnUn JUCLUUNIINHI

OucumnnuHa 6a3MpyeTc;| Ha KOMNeTeHUunsXx, CCbOpMVIpOBaHHbIX Ha npeabigyuiem ypoBHe O6pa3OBaHVIF|.

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

MKn-5.1: Cnocob6eH K npoBegeHNO TeXxHN4YeCKUX pacyeToB, TeXHUKO-3IKOHOMUYE€CKOro " CTOMMOCTHOIro aHanu3a
MPOEKTHbIX peLLIeHVIFl TensIoMaccoobMeHHbIX npoueccoB U YCTaHOBOK

3HaTb: I'IepBbu7| n BTOpOl;I 3aKOHbl TepMOAMHAMUKN NMPUMEHUTENTbHO K CIOXHbIM TepMoAMHaMU4YeCKMM cuctemam C
nepemeHHon Maccom; cnocoObl pacyeTa TepmMoaAMHAMUNYECKNX CBOWNCTB BeLLECTB B MeTacTabuibHOM COCTOSIHUW;
OCHOBHbIE CNOCOObI pacqéTa XUMUNHECKNX paBHOBeCVIVI n pacqéTa TepMOOANHaMNYECKUX CBOWNCTB Anccounmnpyroinx rasoB
Npn BbICOKMX TemMnepaTypax; cnoco6bl nony4eHna CBepXHU3KUX temnepaTtyp n npoBognTb TepMO,D,VIHaMI/I‘-IeCKI/IIZ aHannms
LMKIOB XonogunbHbIX MaLluH, MCnosib3yrwmnx CBOWNCTBO aguabaTHoro pasmarHm4mnBaHuA MarHeTuka,
TepMOﬂ,I/IHaMW—IeCKVIVI aHanums O6paTI/IMbIX ranbBaHN4YeCKnX 3J1eMeHTOB; OCHOBHble MeTOodbl CO34aHuA ypaBHeHMVI
COCTOAHUA ONA pacyeTa TepMOAMHaAMUYECKUX napamMeTpoB YUCTbIX BewecCctB U KX cvecen Aans NHXXEHEePHbIX
I'Ipl/IJ'IO)KeHI/IIZ; OCHOBHbl€ WUCTOYHUKK MNOJTyHeHUsA I/IH(bOpMaLI,VIVI O TepMoAMHAMUYECKUX cBoucTBax pa6oqu TEen "
TennoHocutTenen TeNNOTEXHNYECKNX YCTaHOBOK.

YmeTb: AHaJ'IVI3VIpOBaTb SHepreTn4yeckoe o6opyp,OBaH|/|e KaK CIJI0OXHYyH TepMoAMHaMU4eCKytdo CUCTeMy Ha npeameTt
00006LLEHHBbIX cun, LI,eIZCTByPOLIJ,VIX B Heun; mcnonb3oBaTtb coBpeMeHHble MeTobl pacqéTa M cnocoObl 06p860TKI/I
VIHCbOpMaLI,VIVI O TepMoANHaAMUYECKNX CBOWNCTBax BeLLeCTB, NCnoJib3yeMbIiX B TENSoOBOM U aTOMHON SHEepreTuke;
BblYMCNATL TepmMoaAnHamMmun4deckmne CBOMCTBA XMMWYECKU pearvpyrowimx u aguccounmpyruwmnx cuctem, npoBoaunTb
TepMO,EI,VIHaMVI‘-IeCKVIVI aHanu3 metacTabuibHbIX, raribBaHUYECKUX U MArHUTHbBIX CUCTEM.

Bnapetb: MeTtogamu TepMoaMHaMU4YeCKOoro aHanmaa CrioXHbIX TepMoguHaMU4eCKnx CUCTteM paccMatTpuBaemMbiX Npu
NPOeKTnpoBaHNN aHepreTn4eckoro o6opy,qosava TENMoBbIX MU aTOMHbIX CTaHUUIN; HaBblkaMu MOMCKamMu VIHd)OpMaLI,I/II/I (0]
TeEpMOONHAMUYECKUX CBONCTBax pa60Lw|x Ten, XNagareHToB U TEeNNOHOCUTENEN TENTOTEXHUYECKNX YCTAaHOBOK.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTa

CP MHHoBAaL, dopma

dopmbl TeKyLero
yachbl g
( ﬁ:ﬁ) (qZEQ) ( )| sansui KOHTPOIS

HanmeHoBaHue v cogepxaHve pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypc ona 3A0)

Pasgen 1. [lpocTble 1 CROXHble
TepMogMHaMNU4YeCKNE CUCTEMDI.

N
©)




Tema 1. MpocTbie 7] CITOXHblE
TepMoanHaMmn4eckne CUCTEMBI.

OnpegeneHus TEPMOANHAMMKN.
MaTtemaTtnyeckun annapart. CBoncTBa pyHKLMIA
COCTOSIHUW.  YCnoBWs  MOMHOTbI  MEpBOro
anpdepeHumnana. Cessb  Mexagy Tpewms
NPOU3BOOHLIMU  HEABHOW  (PyHKUMM  Tpex
nepeMeHHblX. YactHas npousBogHas no
HEKOTopoMy (TpeTbeMy) napameTpy.

Tema 2. PaboTa B TepmogmHamMuke.

Pabota pacwupeHus. Pabotbl dL*=¢ dX,
OTNMYHblEe OT paboTbl M3MEHEeHus obbema.
O6006LLEHHbIE cunbl " 0600LLIEHHbIE
KOOpAMHATHI. MpocTtas " croxHasi
TepMoanHaMun4yeckue CUCTEMBI.
TepmogmHamuyeckne GYHKUMN: BHYTPEHHSSA
3Heprng U, 3HTanbNusa H, 3Heprns
lenbmronbua F, oaHeprua [ubbca G,
obobuleHHass aHTanbnua H*, o0b6o6weHHas
3Heprus Mmbbca G*.

Tema 3. [llepBbin © BTOPOMW  3aKOHbI
TEePMOAMHAMUKM AN MNPOCTbIX U CNOXHbIX
TEePMOANHAMNYECKUX CUCTEM.
TepmoguHammdeckoe TOXOecTBO. YcnoBud
3BONIOLUN N paBHOBECUS TEPMOSUHAMUNYECKON
CUCTEMbI B  3aBMCMMOCTM  OT  YCIIOBMI
COMNpsHKEHNS c oKpyXaroLiew cpegnpl.
Xapaktepuctudeckue dyHKUMN,
XapaKTepucTnyeckme napameTphbl.

Tema 4. TepmogmMHamudeckue noTeHymansol.
Xummnyeckui noteHuman. TepmoguHammyeckoe
TOXOECTBO MNpu NEepeMEHHOM  KONn4ecTBe
BellecTBa B cucteme. MpounsBogHble
XapakTepuctudeckmx yHKUMA No  Macce.
TennoemKoCTb CNOXHOW TepMOANHaMUYECKOMN
cuctembl. YcnoBusi pa3oBoro paBHoOBeCUs O5si
N30J5IMPOBAHHOM CHOXHON TEpMOLAMHAMUYECKON
cucTeMbl (SHEpPrus MOBEPXHOCTU pasgena ¢as
paBHa Hyro).

Paspgen 2. [NoBepXHOCTHbIE ABMEHUS.

Tema 5. [loBEpPXHOCTHbIE SIBMEHUS Ha rpaHuue
pasgena ¢as ras — XXUAKoCTb.

CeonicTBa  noBepxHOCTM  pasgena  das.
BHyTpeHHee JaBneHve B XNOKOCTW.
lMoBepxHOoCTHOEe HaTskeHne . OCHOBHbIE
TepMoanHaMmmnyeckue COOTHOLWIEeHMs  And
NMOBEPXHOCTU pasgena das npwm
N30TEPMUNYECKNX YCNOBUSX.
TepmogmMHammnyeckne  COOTHOWEHMS  ANiA
CUCTEMbI C YYETOM 3HEpPrMM MOBEPXHOCTU
pasgena gas. Ycnosus ¢a3oBoro paBHoOBeCUS
B M30/MPOBAHHOMN CUCTEME C Y4ETOM CBOWCTB
NoBEePXHOCTM pasaena das.

4,75




Tema 6. da3zoBoe  paBHOBEcME B
N305IMPOBaHHOM CUCTEME.

YpaBHeHue [lovHtTmHra [O.I. gna aeyx
COCYLLECTBYIOLINX a3, Haxoaawmxcsa npu
pasHoM AasfieHuun. [AnarpaMmmbl XMMUYECKNIA

noteHuman — gaenexHve (@, p), XMMUYECKUI 2 4 5
noteHuman -— Temnepartypa (¢, T) ans
OBYyxdasHbIX COCTOSHUA. AHanu3 rpadgukos
(nepBas, BTOpasd NPOuN3BOAHbLIE).

OpHodasHble  COCTOSIHMS,  KOHAEHcauus,
KANEHWMS  Ons CryYyaeB  HepaBeHCTBa
nasnenun das.

Tema 7. MeTacTtabunbHOCTb.

T, s p, v-; p, t- puarpammbl  Ans
MeTacTabunbHbIX COCTOSIHUA (neperpeTas
YKUO-KOCTb, nepeoxnaxxaeHHbIn nap).
JocTmkeHne meTactabunbHOro COCTOsIHUA B
n3o-6apunyeckux, N30TEPMUYECKNX "
M303HTPOMHLIX npoueccax (p, t, s = const).
MepeckileHne napa, NeperpeB >XWUAKOCTH, 2 2 4
nepeoxnaxaeHve napa. PacyéTt comen BO
BNaxHom nape. h-s- pguarpamma gns
mMeTacTabunbHoOro COCTOSHUSA. 30Ha
BunbcoHa. MeTtacTtabunbHoe COCTOSIHME.
CnuHoganb, OwHoganb. BaH-gep-Baanbc.
OTtpuuaTenbHble 3Ha4YeHus JaBneHus

XWOKOCTM  —  pacTsHYTble  COCTOSIHUS
XNOKOCTU
Paspen 3. las3, »xwugkocTb B none cun
TAXKECTH.

Tema 8. ['as, >KMOKOCTb B NOME CUM TSHXKECTU.
a3, XnaKocTb B Mofe cun Tskectu (B none
TArOTEHWUS1) — pacYeTHble COOTHOLUEHUS.
M3amepeHmne Kputnyeckoro obbema.
BbapomeTtpuyeckaa dopmyna gna T=const,
T=TO+b*z (b = -6,5 K/km). V3meHeHue 2 4 4
3HTanbNnn c BbICOTOWN. pagueHT
TemnepaTypbl B Tponocdepe. Tponocdepa
(0-11  km), cTpatocdepa (11-25 Kkm). 9
M3ameHeHne Temneparypsbl KMneHus
YKWMOKOCTU C BbICOTOMN.

Tema 9. ®asoBoe paBHOBecuMe [AOns
MHOIOKOMMOHEHTHOW CUCTEMBI

WpeanbHbin  pacTtBop. WHTerpanbHas u
napumaneHas Tennota CcMeLLeHus.

1 3 4
M36biTouHas  aHTanbnus KOMMOHEHTOB
pactBopa. Ycnosue a3oBOro paBHOBECUSA
ansi MHOFOKOMMOHEHTHOW CUCTEMBI.
YpaBHeHue 'mboca.

Wtoro B cemecTtpe (Ha kypce ans 3A0) 17 17 37,75

KoHcynbTauum 1 npoMexyTodHas
0,25

aTTecTtauus (3aver)

Bcero koHTakTHas pa6ota u CP no 34,25 37,75

AVUCLUMIIMHE

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eBGHbIM MiaHoM He NpeaycMOoTpeHo

5. ®OH OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMU ATTECTALUU




5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
lMoka3aTtenu oueHnBaHUs pesynbTaToB 0by4eHus
KoMneTeHUun cpeacTea
1. IMmeeT npefcTaBneHne o CNoXHbIX TEpMOANHAMUYECKNX CUCTEMaX,
NOBEPXHOCTHbIX SBMEHUSAX U METOAAX pacyeTa pasnmyHbIX NPOLECCOoB.
2. O6BbACHAET Nony4veHHble AaHHbIE B XO4€e pacyeToB MeTacTabunbHbIX|1. Bonpocebl YCTHOro
AKA-5.1 COCTOSIHUI, pacyeTa TEPMOANHAMUYECKNX CBOMCTB OOHOKOMMOHEHTHLIX|cobeceaoBaHus.

1 MHOTOKOMIMOHEHTHbIX CUCTEM. 2. MpakTuko-
3. OcyllecTBnsieT aHanM3 CroXHbIX TEPMOAMHAMUYECKNX CUCTEM|OPUEHTUPOBAHHbLIE 3a4aHUs.
paccmaTpuBaemblx npv NPOEKTUPOBAHUN 3HEpPreTU4eckoro
o6opyaoBaHus.

5.1.2 Cuctema n KpuTEpPUN OLleHUBaHUSA

LLikana oueHuBaHna

KpuTepun oueHnBaHUA CROPMUPOBAHHOCTY KOMMNETEHLMA

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

3ayTeHo

OO6yuatowmmncsa nokasbiBaeT LOCTATOUHbIN
YPOBEHb 3HaHW B Npeaenax OCHOBHOMO
yyebHoro matepuana, 6e3 CyLeCTBEHHbIX
OLWMOBOK BbINOSMHAET NPEeAyCMOTPEHHbIE B
nporpaMMme 3afJaHusl; YCBOMIT OCHOBHYIO
nuTtepatypy, pPEKOMEHAOBAHHYIO B
nporpamMme; crnocobeH 0OBACHUTB
B3aNMOCBSI3b OCHOBHBbIX NMOHATUN
OUCLMNINHBI npu [OMNOMHUTENbHbIX
Bonpocax npenogaeartens. [onyckaeT He
CYLLECTBEHHbIE MOrPELHOCTN B OTBETE Ha
BOMPOCHI, YyCTpaHseT wux 6e3 nomoLm
npenogaearens.

OOGyyatowminca OemMoHCTpUpyeT [OCTaTovHOoe
NMOHVMaHWe YCMOBMSA  3ajadvn, BnafeHuve
HaBblkamMy €ero adanusa, Bblbopa HYXHbIX
3aKOHOB M POpPMyN ONS ee peLleHusi, 3HaHue
pasmepHoCTewn pusnyecknx BEINYMH.
JonyckaeT He3HauuTenbHble MNOrpeLHOCTH Npu
NpMMEHeHUN mMaTeMaTUyecKoro annapara Ans
peanu3auuu nnaHa peweHus 3agayun Monyynn
npaBUnbHbIV OTBeET, HO UcnbITbIBAET
3aTpyAHEHWs C ero uHTepnpeTaumen.

He 3auTteHo

O6yvatowmiica obHapyxmBaeT npobenbl B
3HaHMSAX OCHOBHOro yyebHoro matepuana,
JonyckaeT npuHUMNUanbHble OWwWbKM B
BbIMOMTHEHUM npeayCcMOTPEHHbIX
nporpaMmMon  3ajaHui, He 3HaKoM C
peKkoMeHOOBaHHOW NUTepaTypow, He MoXeT
UCMpaBuTb OOMYLLEHHbIe OLNGKM.

O6yyatolmitics He MOXeT npoaHanuanpoBaTb
ycrnosue 3afayu, HaMeTUTb NnaH ee pelueHus,
BbIGpaTb  OU3NYECKMEe 3aKOHbl U MIIOXO
OPVEHTUPYETCA B (PU3MYECKUX BEMUYMHAX, He
BnageeT mMaTeMaTU4ecKkum annapaTom.
MpencraBneHne u4yxoi paboTbl, 0TKa3 oOT
BbINOMHEHWS 3a0aHus.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | $dopmynmMpoBKM BONPOCOB
Cemectp 2

1 CBs3b Mexay Tpems NPou3BOAHLIMU HESIBHOW (DYHKLUWN TPeX NepeMeHHbIX. YacTHas npon3BogHas no
HEKOTOpOMY (TPeTbeMY) NapameTpy.

2 PaboTta pacwmpenus. Pabotbl dL*=¢ dX, oTnuyHble oT paboTbl M3MeHeHnss obbema. OB06LLEHHbIE CUNbI U
00006LLEHHbIE KOOPAMHATHI.

3 MpocTas n cnoxHasa TepmMoaMHaMN4eCKne CUCTEMBI.

4 TepmoguHamuyeckue pyHKLMN: BHYTPEeHHAS aHeprua U, aHTanbnua H, aHeprusa MNenemronsbua F, aHeprus
'mbbca G, 0600weHHast sHTanbnus H*, 0606LeHHas aHeprusa 'nbbca G*.

5 MepBbii 1 BTOPOW 3aKOHbI TEPMOLMHAMUKM ANS NPOCTbIX U CIOXHBIX TEPMOAMHAMMUYECKUX CUCTEM.

6 TepmognHammyeckoe TOXAECTBO.

7 Ycnosus 3BOJIOLIM U PaBHOBECUS TEePMOAMHaAMMNYECKOWN CUCTEMbI B 3@BUCMMOCTM OT YCIOBUN COMPSKEHNS C
OKpY>KatoLLen cpefbl.

8 XapakTepuctTnyeckne QyHKLNN, XapakTepPUCTUYECKNE NapamMeTpbl.

9 Xumuyeckun noteHuman. TepMmoanHammnyeckoe TOXAEeCTBO NpU NEPEMEHHOM KONMMYECTBE BELLIECTBA B CUCTEME.
lMpounsBoaHble xapakTepncTnyecknx yHKLUMIN No macce.

10 TennoeMKoCTb CIIOXHOW TEPMOOUHAMUYECKOW CUCTEMBI.

11 YcnoBus ¢pa3oBoro paBHOBECUS AN N30NTMPOBAHHOW CITOXHOW TEPMOAMHAMMYECKO CUCTEMBI (3HEPIUSA
NOBEPXHOCTM pasgena a3 paBHa HyIio).

12 CeolicTBa NOBepXHOCTU pa3aena gas. BHyTpeHHee gaBneHue B XXuakocTu. NoBepxXHOCTHOE HaTsXKeHue O.

13 OCHOBHblE TEPMOAMHAMUNYECKNE COOTHOLLIEHMS AN NOBEPXHOCTU pasaena das npu M3oTePMUYECKNX
YCIOBUSIX.




14 TepMO,EI,VIHaMVILIeCKVIe COOTHOLWEHUA and CUCTeMbl C y‘-IéTOM QHEepPrnn NoBepxHOCTN pasgena d)as.

15 |Ycnoeusa ha3oBOro paBHOBECUS B M30NMPOBaHHONM CUCTEME C YYETOM CBOWCTB NOBEPXHOCTM pasgena ¢as.

16 YpaBHeHue MonHTtunHra O.I. ons gByx cocywecTByoWnX das, HaxoaAaLWMXC Npy pasHOM AaBreHuun.

[dunarpammbl XuMnyeckunii noTeHuman — gasnexnue (¢, p), XMMMYecKknii noteHuman — temnepatypa (¢, T) ans

17 o
ABYX@pasHbIX COCTOSIHMIA. AHanM3 rpaduKoB (Nepsasi, BTopas Npon3BogHbIe).

18 |OaHodbasHble COCTOAHUSA, KOHOEHCALUWS, KUNEHUS ONS ClyYaeB HepaBeHCTBa AaBneHuii gas.

19 T, s-; p, v-; p, t- AnarpaMmbl Ana MeTacTabunbHbIX COCTOSHMIA (NeperpeTtas XUOKOCTb, NepeoxnaXxaeHHbIn nap).

HocTtuxeHne MeTacTaburnbHOro COCTOSIHUS B M306apVI‘-IeCKVIX, N30TEPMUYHECKNX N N3OBHTPOMHbIX NMpoueccax (p,

20 t, s = const).

21 I'Ieperlu.l,eHme napa, neperpes XUWOQKOCTU, NnepeoxnaxgeHme napa.

22 Pacuyét conen Bo BnaxxHom nape. h-s- avnarpamMmma ans MeTacTabunbHOro COCTOSIHUS.

23 3oHa BunbcoHa. MeTactabunbHoe coctosiHne. CnnHoganb, GuHogans. BaH-gep-Baanbc.

24 OTpVILI,aTeJ'IbeIe 3Ha4YeHnAa gaBneHnsa XXNOKOCTU — PaCTAHYTble COCTOAHUA XUOKOCTU.

a3, X1MOKocTb B NONe CUM TSXeCTU (B none TﬂFOTeHMﬂ) — pac4eTHblie COOTHOLLEeHUA. I/I3M9peH|/|e Kputn4yeckoro

25 obbema.

N3meHeHWe aHTanbNum ¢ BbiCoTo. FpagneHT TeMnepaTtypbl B Tpornocdepe. MismeHeHne TemMnepaTypbl KUNEHUs

26 -
XXWUAKOCTU C BbICOTOW.

27 dasoBoe paBHOBecCKe Ond MHOFOKOMMOHEHTHOW CUCTEMBI.

VoearnbHbIn pacTBoOp. MHTeraﬂbHaﬂ M napuunanbHaa TennoTta CMeLleHna. MN36bITouHasa aHTanbnns
KOMIMOHEHTOB pacTBopa.

28

29 Ycnosue ha3oBoro paBHoBeCUs A1 MHOrOKOMIMOHEHTHOW cucTembl. YpaBHeHne 'mbbca.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

3apava 1. MNMokasaTb Ha Npumepe, YTO cpedHeapudMeTMdeckas TemnepaTtype pabodero Tena Bcerga 6onblue,
YyeM cCpefHeuHTerpanbHasi Temnepatypa npyv OAMHAaKoBbIX ycroBusix. OnpegenvTb cpegHeapudMETUYECKYD U
CpedHeuHTerpanbHylo TemnepaTtypbl B TepMOOMHAMUYECKOM MpoLuecce, ecnu HadanbHaa TemnepaTypa T1=600 K, a
KoHeyHas T2=2200 K.

B3apava 2. Npu temnepaTtype 20 °C onpegenutb MUMHUMarbHY TeopeTU4eckyto paboTy pasgeneHus 1 Kr ra3oBon
cmecu, cocToswern us 30 06. 4. gByokucu yrnepoga v 70 06. 4. aszoTa. [[asbl cumTaTth MAaeanbHbIMK,

5.3 MeToanuyeckne matepuanbl, onpeaenstolme npouenypbl oLleHMBaHUA 3HaHUWA, YMEeHUIW, BNaAaeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpoMexyTo4HoM aTrecTaumm 1 nopsaok NMUKBUAaLNM akageMnyeckomn
3a[10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHasa X MucbmeHHas X KomnbloTepHOE TECTMPOBaHME NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm No gUCUUNIIMHe

B03MOXHOCTb MONb30BaTbCA CNPaBOYHbIMU Tabnuuamm, KanbKynsaTopom;
Bpems Ha nogroTtoBky otBeTa 30 MUHYT.

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

ABTOp | 3arnasue | MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
AmupxaHos  [I. I'.,|TexHudeckasn KasaHb: KazaHckui http://www.iprbooksh
AmupxaHoB P. [.,|tepmoguHamuka HaLuMoHanbHbIN 0p.ru/63486.html
LLleByeHko E. . nccrnenoBaTenbCKumn 2014
TEXHONOrM4YeCcKui
YHUBEPCUTET

6.1.2 lononHuTenbHas y4yebHas nutepartypa




Ckakos C. B. TexHu4yeckas Jlvneuk: JNuneuknn http://www.iprbooksh

TepMoAMHamMmKa rocyapCTBEHHbIN 2014 op.ru/55663.html

TEXHNYECKUN
yHuBepcuteT, 35C ACB
N'y6apes B. A.,| TexHnyeckas Jlvneuk: JNuneuknn http://www.iprbooksh
ApsamacueB A. . TepMoAMHamMmKa rocyaapCTBEHHbIN 2014 op.ru/55163.html
TEXHUYECKMI
yHuBepcuteT, 96C ACB

B.I 3nobwH, C.B.|TexHu4yeckas http://www.nizrp.naro
opban, T.1O0.[TepmoguHammka [TekcT]. Y.1.] M-BO 06pasoBaHus n d.ru/metod/tsuitd/5.p
KopoTkoBa OcHOBHblE 3aKOHbI Haykn PO, BLUTS 2016 df

TEPMOAMHAMUKN. Uuknel| CIeryntg. — Crie.:

TennoBbIX aBuraTenen: BLUT3 CnerynTA

y4yebHoe nocobuve
B.I. 3nobuH, C.B.[TexHuuyeckas M-80 060a30BaHMS 1 http://www.nizrp.naro
op6an, T.1O.[TepmoanHammka [TekcT]. Y.2. P d.ru/metod/tsuitd/6.p
KopoTtkoBa BopsHom nap Lnknel Hayku PO, BILITS 2016 df

TENOCUNOBbIX .yCTaHOBOK' CrIeryrTA. -~ Crie..

' BWT3 Cnerynta
y4yebHoe nocobuve

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(OPMALMOHHO-CNPABOYHbIX CUCTEM

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

2. OnekTpoHHas bubnuoteka BLUTI CIMNB MNYNTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonbwon TexHudeckon 6ubnuotekn "Canmt TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 MNepe4yeHb NULEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
MicrosoftOfficeProfessional 2013
MicrosoftWindows 8

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

Ayautopus OcHalleHune

MynbTuMeauiiHoe obopyagoBaHue, crneumann3npoBaHHas mebenb, Jocka
JlekumoHHas ¥ A PYA H P A
ayauTopus

CneuvanuanposaHHas meGenb, Aocka
YyeGHas ayautopus
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