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OraAaBAeHUE

IlosicuuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepraibl, ONPEAeSIONe TPoLUeaypy U KPUTEPHH OLIEHUBaHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH IPU NIPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHUTeIbHAA 3aNIHCKA

[lenb mpoMEXYTOUHOM aTTeCTali — OLICHWBAHHE NMPOMEKYTOUHBIX M OKOHYATENIbHBIX PEe3yJIbTaTOB
oOydeHUss TO [JUCHUIUIMHE, OOECHEeUYMBAIOIINX JOCTIKCHHE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pa30BaTeNbHON MPOTrpaMMBI.

@DopMBbI IPOMEKYTOUHON aTTECTALIUU: 3ayem (3 cemecmp — ouHoe o0yyeHue, 2 Kypc —3a04Hoe ooyuenue).

[Tepeuens KoMIETCHIINMA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

Kon n HanmeHoBaHNE KOMITETCHITHHI KO,H WHAWKAaTOpa TOCTUKECHUA KOMIICTECHIITNN

OIIK-1. Ciocoben pemats HHKEHEPHBIE OIIK-1.2. IIpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS

3aa4d B Mpo(hecCHOHATBHON peIIeHUs TPEIMETHO-TPOGUIBHBIX 3a1a4

JESTEHPHOCTH C HCIIOJIH30BAHIEM

METOJIOB ECTECTBEHHBIX HAYK, OIIK-1.3. IIpuMeHsieT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUIECKOTO U
MaTEeMaTHUECKOTO aHalln3a U IKCICPUMCHTAIEHOTO UCCIICIOBAHHS 00BEKTOB, MPOIIECCOB, SIBICHHA, IPOBOJIHUT
MOJICIUPOBAHUS SKCIIEPUMEHTHI 110 3aJaHHOW METOIMKE U aHAJIM3UPYET PE3YyIIbTaThl

Pe3ynbrarel 00yueHus MO AUCHUILTUHE, COOTHECEHHBIE C MNTAHUPYEMbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

Ko 1 HauMeHOBaHHE WHIUKATOPA Pe3ynpTaThl 00y4eHHUS M0 TUCLUILUTIHE OueHoYHEIe
JOCTIDKCHHS KOMITETCHIIUH MaTepHabl
(cemectp 3/ xypc 2)
OIIK-1.2. IIpumensieT ocHOBHBIC IOHATHA | OOyJaromuiics 3HaeT: Tectorm. 2.1.1
Y 3aKOHBI €CTECTBEHHBIX HAYK VIS OCHOBHBIE  TOHATHA M  3aKOHBl  TEIUIOTEXHUKH: | Bompocsr m. 2.1.2

peLICHUsI MPEAMETHO-MPO(UITBHBIX 3a/1a4 | TEXHUYECKOH TEPMOJMHAMHUKH M TEIUIOMACCOOOMEHaA,
OCHOB TEOpHUHM TOpPEHHsA, M HX POJIb B pEUICHUU
MIPeAMETHO-NIPOQUIIBHBIX 33/1a4

OOyuJaronuiics ymeeT: Samanus 1. 2.2.1
HUCIIOJIB30BATh OCHOBHBIC IIOHATHUA )41 3aKOHbI
TEIJIOTEXHUKU JUISl PEIleHUs] IPEIMETHO-TPOPHIBHBIX
3a1a4

OOyyaromuiics BrajeeT: Samanus . 2.3.1
HABBIKAMHM TPOBEACHUS] TEIUIOBBIX pAacyeToB ISt
pelIeHusI TPEAMETHO-MPO(UITBHBIX 3a/1a4

OIIK-1.3. [Mpumensier | OOyJarOLIMIACS 3HACT: Tectprm. 2.1.3

€CTeCTBEHHOHAYYHbBIC METOABl | METOABl TIONYYCHHMS, MepelJayd M HUCrojib3oBaHus | Bompock! 1. 2.1.4

TEOPETUYECKOT0 M JKCHEPUMEHTAIBHOIO | TEIUIOTBI,  METOIbl  TEIUIOCOEPEXKEHUs,  METOAUKY

UCCIIeIOBAaHUsI  OOBEKTOB,  IIPOLIECCOB, | MPOBEICHUS " 00paboTKH pe3yabTaToB

SIBIICHUH, TMPOBOMUT OKCIICPUMEHTH IO | TEIIOTEXHHYECKOTO IKCIICPHMEHTA

3aJJaHHOM  METOAMKE M  aHanusupyer | OOydaromuiics ymeer: 3aganus . 2.2.2

pe3yIbTaThl HPUMEHSTh METO/IbI TEOPETUYECKOTO u
9KCIIEPUMEHTAIBHOTO UCCIIeIOBaHUS 00BEKTOB,

NPOIIECCOB U SIBJIICHHUH, MPOBOJUTH TEIIOTEXHUYECKHE
9KCIEPUMEHTHI TI0 3aJJaHHOH METOAMKE M 00pabaThIBaTh
UX PE3yNbTaThI

OOyyaromuiics BrajeeT: 3amanus m.2.3.2
HaBbIKaMH TPUMEHCHHUA METOAOB TEOPETUUYCCKOTIO U
AKCIEPUMECHTAIBHOTO HCCIICIOBAHUS 00BEKTOB,

mpoueccoB u HBJ’IGHHﬁ, HaBbIKaMH IpOBCACHUA
TCIIOTCXHHUYCCKUX OKCIICPUMECHTOB o 3a,HaHHOﬁ
METOAUKE M HaBbIKaMU OGpaﬁOTKI/I HX pE3yJIbTaTOB

[TpomexyTouHasi aTTecTanus (3a4eT) IPOBOIUTCS B OJTHOU U3 CIEAYIOIIUX (hopM:
1) cobecenoBanue;
2) BeinonHenue 3aaanuii B DMMOC Caml YIIC.



2. Tunosble! KOHTPOJIbHBIE 32IAHUS WJIH HHbIE MATEPHAJIbI ISl OCHKH 3HAHU, yMEHHI,

HABBIKOB M (WJIM) ONBITA 1eATEJILHOCTH, XaPAKTEPU3YOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2

.1 TunoBblie Bonpochkl (3aganus) AJ15 OLEHKH 3HAHUI B KauecTBe 00pa30BaTeJbHOI0 pe3yabTaTa

[TpoBepsiembIii 00pa3oBaTEILHBIN pe3yIbTaT:

Koo n

JOCTUKCHHUSA KOMIICTCHIIMHN

HaMMCHOBAaHUEC WHAUKATOpA O6pa3OBaTeHLHLIﬁ pe3yibTaTt

OIIK-1.2. Ilpumenser ocHoBHble | OOydaromuiics 3HaeT:

TIOHATHUS U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIE TIIOHATUS M 3aKOHBl TEIUIOTEXHUKH: TEXHHYECKOH TepMOAMHAMMKH U
HAayK AUl peIleHHs MpPEAMETHO- | TEINIOMAaccOOOMEHa, OCHOB TEOPUM TOPEHUS, M HMX pOJb B PELIEHHH IPEAMETHO-
npoduIBHBIX 33134 poQHUIBHBIX 33184

a)

b)

d)

a)
b)
c)
d)

b)

c)
d)

2.1.1 Ilpumepbl TECTOBBIX 3a/IaHUH

HpeZ[MeTOM TEXHUYECKOM TCPMOJUHAMUKU SABJISAIOTCA ...

3aKOHOMEPHOCTH B3aUMHOTO NPEBPAILEHNsI TEIUIOBOH U MEXaHMUECKOHW SHEprUU U CBOMCTBA TeJ, YYaCTBYIOLIUX B 3THX
MpeBpalCHUIX
3aKOHOMEPHOCTH B3aMMHOI'O TPEBPAIICHUS TEIUIOBOM M MEXaHHMUECKOW HEpruM M Macca Tell, yJacTBYIOIIMX B ITHX
MpEeBPAIICHAAX
3aKOHOMEPHOCTH B3aMMHOTO NPEBPALICHUS TEIIOBOH W MEXaHWYECKOH 3HEPTHH M OOBEM TeEJl, YUYacCTBYIOIIUX B 3THX
MPEBPAIICHHUAX

3aKOHOMEPHOCTHU B3aMMHOI'O IIPEBPAIEH s TEMIOBOM U MEXaHHUECKOH SHEPIUK U CHJIA IIPUTSKEHUS Tell, y4aCTBYIOIIUX
B 3THX IPEBPALICHUIX

p
Ecmu T1 = 1000 K, vi = 3 M%/xe, To =10 K, To V1 = M/ke.
0,3 2 1

o———al———0

300
0,03
30

v
Hatinure paboty, coBeprraeMyroo ABYMs MOJSIMH HIIEaFHOTO ra3a mpu ero m3obapHoMm HarpeBanud Ha 100°C ([Ix).
R=8,3]>x/momnb*K:

166

1660

830
0,166 T

Temnora B nukie PeHknHa, mpeacTaBIeHHOM Ha rpaduke, OTBOJUTCS B IIPOLIECCE ...

|

OTHOLIEHHE MacChl BOJSHOTO NIapa my, COIEPKalIerocs BO BIaXKHOM BO3JlyXe, K Macce
CyXOro BO3/1yXa ms Ha3bIBAETCH ...

BJIarocoJiepKaHUEM

OTHOCHUTEILHON BJIAYKHOCTBIO

a0COJIFOTHOM BIIAKHOCTLIO

TOYKOH POCHI

TerunoBoil ABUraTenb 3a OMH LHMKI NodyyaeT oT HarpeBatesst 100 k[ TenioTel U oTaaeT xonoauabHuKy 60 kIx. Uemy
pasen KIIJI atoro aurarens (%):

25

40

60

0,4

KoadpummeHnTt TemnepaTyponpoBOTHOCTH BEIYUCISETCS 110 GOPMYIIE ...

! TlpuBomsrcs TuIOBbIE BONPOCH M 3aganus. OLEHOYHBIE CPEICTBA, MPEIHAZHAYEHHBIE JUIS MPOBEIEHHS AaTTECTALMOHHOIO
MEpPOIPUATHS, XpaHIATCA Ha Kadeape B JOCTATOUYHOM JUIS NTPOBEACHHUS OLEHOYHBIX NMPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIE
CpeICTBa MOJUIeKAT aKTyalW3aldd C Y4eTOM Da3BHTHUS HAayKd, 0Opa3oBaHWsA, KyJIbTYpPbI, SKOHOMHUKH, TEXHHWKH, TEXHOJOTHH M
counaiabHON cdepbl. OTBETCTBEHHOCTH 33 HEPACIIPOCTPAHEHUE COJIEP)KaHMs OLIEHOYHBIX CPEJICTB CPeIU 00yJarolIXcs yHUBEPCUTETA
HecyT 3aBellyIoNni Kadeapoil 1 npernojaBarellb — pa3padoTYMK OLIEHOYHBIX CPE/ICTB.




a)

b)

a)
b)
c)
d)

10.

a)

c)
d)
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HanpagieHue BeKTOpa TEIIOBOTO MOTOKA Ha PUCYHKE 0003HAYCHO IUDPOH ... t 1
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KoHBEKTHBHBII TEIIIOOOMEH - 3TO CIIOKHBIN BUJI TEINIOOOMEHA, MPH KOTOPOM COBMECTHO
MIPOTEKAIOT MPOIIECCHI:

Tena000MeHa 1 MaccooOMeHa

KOHBEKIIMH Y TEILIOOTIAYN

TEIUIONPOBOAHOCTH M KOHBEKIIUH

TEIIONePeIaud U KOHBEKIHU

B xauectBe ompezensdronieil TeMnepaTypbl IpU pacuere cpeaHei
TEIJIOOTAAYM BHYTPH TPYObl NPUMEHHUTENBHO K PHCYHKY
[IPUHUMAECTCA ...

cpenHsisi apudMeTHyeckas TeMIeparypa JKHUIKOCTH Ha BXojae U
BBIXO/I€ M3 TPYOBI

TeMIepaTypa )KUJIKOCTH Ha BXOJE B TpyOy

TeMIepaTypa XHUIKOCTH Ha BEIXOJE U3 TPYObI

cpenHsis apupMeTHIecKas TeMIIepaTypa XUIKOCTH H CTCHKH TPYOBI

f

Tenmooit II0TOK, I/ISJ’I}"-I&CMLIIZ Ha BCCX JIMHAX BOJIH C CJIHUHHIBI
TMOBEPXHOCTHU TCJia IO BCEM HaIllpaBJICHHUAM, HA3bIBACTCA:
TCIIOBBIM M3JIYy4YCHUCM

HSquaTCHBHOﬁ CIIOCOOHOCTBHIO

HWHTCHCUBHOCTBIO U3TTYUCHUA

HWHTCTPAJIbHBIM JIYYHUCTBIM IOTOKOM

Ecnu usiyuyartenbHas CnocoOHOCTh ceporo Tena E = 5670 B1/M2, To uHTerpanbHblil Ko3h(UUUEHT U3TydeHus (CTeneHsb
YEepHOTHI) PaBeH ...

0,01
1 T =1000 K
2
oy C=567 Bri(MK)
Ecnut duap = 1 M, dip = 0,9 M TO yTONIIIEHNE TETUTON30IAIMK HA TPYOE MPUBOAUT K CYyMMAapHOTO TEPMHUYECKOTO
CONPOTHUBIICHHUS TEILIONIEPEIauH.
YMEHBIIICHUIO
YBEIHMYCHUIO

YBCJIUYCHUTIO BO BTOpOﬁ CTCIICHU
YBCJIUYCHUIO B FeOMCTpPI‘IGCKOﬁ nporpeccumn

CaMonpou3BOIbHBIN mporecc MIPOHUKHOBEHUS OJIHOTO BEIIECTBA B JIpyroe B HamnpaBlIEHUU
YCTaHOBJIEHUS BHYTPH HUX PaBHOBECHOTO PacHpe/eIeHNs] KOHIIEHTPaIlui Ha3bIBAIOT:

MOTOKOM MacChI

KOHBEKIIMEH

maddysueit
MaccooOMEHOM

. B Kakux Temoo0MeHHbIX afmaparax nepeaada TerjioTbl OT HarpeBanmeﬁ KHUJIKOCTHU K HarpeBaeMoﬁ MPOUCXOJUT CKBO3b

TBEPJYIO Pa3A€IUTENbHYIO CTEHKY:
peKyIepaTUBHbIX

CMEIINBAIOMINX

pereHepaTUBHBIX

CMECHTENBHBIX

2.1.2 Tlpumepbl BONPOCOB




BoOoo~NoO~LONE

[EEN
[EEN

0.
. TemmonpoBoAHOCTH B razax, JKUIKOCTSIX, METaJIIax.
12.
13.
14,
15.

ITapametpsl coctosnus. Ypasaenue MKT, ypaBHeHUE COCTOSIHHS.

3aKOHbI HACABHBIX Ta30B.

DHepreTrka TepPMOJUHAMHIECKOH CHCTEMBI.

TennoeMKocThb. 3aBUCHMOCTD TETNIOEMKOCTH OT TEMIIEPATYPHI.

Tepmogunamuueckue npoueccsl. [lonmuTponHslil nponecc. Y paBHEHHE MOJUTPOIIHOTO MpoLecca.
Onranenus. Vi3MeHeHHe 3HTaNbIuN B TEPMOJUHAMUYECKHX NIpOIeccax.

OHTponud. I3MeHeHue SHTPONUHU B TEPMOANHAMHYECKHX MIPOLIECCaXx.

Iuxn Kapno. Tepmuueckuii KITJ] nukina KapHo. Heo6parumsrii nukn KapHo.

Peanbuble rasel Ypasuenue Ban-/lep-Baanbca.

W3oTepMuueckie MOBEPXHOCTH. TeMmepaTypHblii IpaJUueHT.

OCHOBHOH 3aKOH TETUIOTIPOBOTHOCTH.

CBoOonHas U BEIHY)KJCHHAS KOHBEKIIHS.

OcHoBHOe ypaBHeHHe TerooTaadn. Kosddumuent temnoornaun
I'openue TomnmBa. @U3NUECKUil IPOLIECC TOPEHUS TOILIUBA.

16. Bompochl SKOIOTHH TIPH MCIIOJIF30BAHUN TETIIIOTHI.

17. Tocnencrus napHUKoBOro 3ddekra.
OIIK-1.3. Ilpumenser OOyyaromuiicst 3HaeT:
€CTECTBEHHOHAyYHbIE METO/IbI METO/bI TONyYEeHUs], Nepeiaul M WCIIOIb30BAaHHUS TEIUIOTHI, METObI TEIIOCOEpeKEHUs,
TEOPETHYECKOTO U METOJMKY TIPOBEICHHS U 00pa0OTKH Pe3yIbTaTOB TEIUIOTEXHMYECKOTO IKCIIEPUMEHTA
9KCIIEPUMEHTAILHOTO

HCCIIeIOBAHMS 0OBEKTOB,
MPOLIECCOB, ABICHUMN, TPOBOAUT
IKCIIEPUMEHTHI 110 33J]aHHON
METOJIUKE U aHATH3UPYET

pe3yIabTaTHI
2.1.3 TIpuMepsI TECTOBBIX 3aJaHUIA

1. Ckonbko 1baa (KT) pacTaer, eciii jies Maccoil 5 kr u temneparypoit 0°C omycTuTs B Boxy Maccoit 10 kr u
Temnepatypoit 0°C:

a) 1

b) 10

c) 0

d 5

2. Haiigure paboTy, coBepIIaeMyro IByMs MOJSIMH HACATBHOTO Ta3a Mpu ero m3obapHom HarpeBannu Ha 100°C (k).
R=8,3]>x/mom5-K:

a) 166

b) 1660

c) 830

d) 83

3. Kaxoif nomkHa OBITH TemIlepatypa XOJOIWIbHHKA TerioBoi MammHbEl (°C), uroOBl MakcmMmanbHOe 3HaueHue KI1J]
pasnsutock 50%? Temneparypa HarpeBatens 327°C:

a) 260

b) 27

c) 327

d) 300

4. Temnoro#i neurarens ¢ KI1J] 50% 3a oguH MUK OTAAET XOMOMWIEHUKY 56 K/ TerutoTel. Kakast pabora M (k[xk)
COBEpILAETCS 32 OJUH LIUKIL:

a) 40

b) 27

c) 56

d 17

5. Ecmu € = 16, k = 1,5 To Tepmuueckwuii KIT/I kapGropaToproro JIBC (¢ moaBo10M TEIIOTH IIPH V = CONSt) paBeH ...

a) 0,75

b)

0,5




d)

b)

c)
d)

a)
b)
c)
d)

b)
c)
d)

a)
b)
c)
d)

10.

a)
b)

d)

0,25

t

Ecmu g = 1 kB1/M%, A = 50 B/(M+K), & = 100 MM, t; = 500°C, To 1714 CTEHKH,

ts
NOKa3aHHOW Ha rpaduke, Temmeparypa 2 paBHa °C. \

t
498 2

3 (=CONSt

500 0 g X

502

102

Ecmu A1 = 50 Br/(m-K), A2 = 30 B1/(M-K), To IOTHOCTB TEMIOBOrO MOTOKa ( B KBT/M? paBHa ...
377

37700
37,7

3770

Ecnu onpenenstiomas temneparypa 20°C, oo = 60 Bt/(M*K), d = 0,1 M To kpurepumii mogo6us (umcno) Hyccenbra,

COTJIaCHO TaOJMIIe, PaBeH ...
t°C | A, BTmMK)

10
0 055
0,1 20 06
' 40 0,63
100 60 0,66
0,01

Ecnu usnyyaTenbHas ciocobHocTs ceporo Tena E = 5000 B1/m? To koadduiment ninyuenus tena B Br/(m?K*) pasen ...

4
) O T =1000 K

5,67

0,5

Ecmu G1 = 10 kr/e, ¢’p1 = ¢ =4,2 xJIx/(xr-K), t”1 70°C, t'1 = 80°C, To , To TemnoBoii NOTOK, OTAABAEMBbIil rOPSYUM
TEMIIOHOCHTENEM, B KBT paBeH ...
42

42
420

0,42

2.1.4 Tlpumepbl BONIPOCOB




BOOoONoOURWONPOONORWDNE

Rl ol
BWNERO

CMmecu naeanbHbIX Ta30B. CIocoObI 3aJaHUs CMECH.

IlepBoe, BTopoe Hauana TEPMOJMHAMUKYU U €r0 IPUMEHEHHE.

YpaBHEHME YHEPTUU ra30BOT0 MPOLECCA U ETO TPUMEHEHHE.

MeToanku pacdera LIMKIOB JBUTaTeNIEll BHyTPEHHETO CTOPaHHUS.

MeToanKkH pacdera IIMKIOB JBUTaTeNIel BHENIHETO OABOAA TETUIOTHL.

MeToauku pacueTa IHUKIOB ra30TypOHMHHBIX yCTAHOBOK.

BopasHoli nap, MeTo bl pacuera.

Buaxnslii BO31yX, METOJBI pacyeTa.

MeToaukH pacyera IUKJIOB MapOCHIOBBIX YCTaHOBOK.

VYcoBus 0IHO3HAYHOCTH B IIPOIIEccax TEMIOMPOBOJHOCTH.

CranuoHapHast TeIIONPOBOAHOCTh INIOCKON OAHOCIOWHON CTEHKH IPU IPAHUYHBIX YCIoBUsX I pona.
CranmoHapHast TEIUTOTIPOBOIHOCTH TIOCKOH MHOTOCTIOWHON CTEHKH IPHU TPaHUIHBIX YCIOBHSX I poxa.
CranmoHapHast TETUIOTIPOBOIHOCTS IMJIHHIPUIECKOI OTHOCTIOWHON CTEHKH P TPaHUIHBIX YCIOBHSIX | poxa.
CranmoHapHast TeTIOTPOBOIHOCTS IMJIHHAPUIECKON MHOTOCTIONHON CTEHKHU P TPaHUYHBIX YCIOBHX | pona.
Teopus mogo6ust. Kpurepun momzobusi.

Temnonepenaya yepes MIOCKYIO OAHOCIONHYIO CTEHKY.

Tennonepenaya yepes MIOCKYI0 MHOTOCIIONHYIO CTEHKY.

Tennonepenaua uepe3 HIINHAPHUECKYIO OJHOCIONHYIO CTEHKY.

. Temnonepenaya yepe3 UUIUHAPUYECKYI0 MHOTOCIOMHYIO CTEHKY.
. Mertozpl pacuera TemI000MEHHBIX aIlapaToB.

. XononmunbHas ycraHoBKa. [IpuHImn paboTsl.

. TerunoBoit Hacoc. [Ipunimn paGoTs

. Tepmotpancdopmarop. [IpuHuun padoTe

2.2 TunoBble 3a]aHUA IJIA OLIEHKH YMeHMI B KauecTBe 00pa30BaTe/IbHOIO pe3yjabTara

[IpoBepsiembiit 00pa3zoBaTEIbHBIN pe3yIbTaT:

Kox n HanmenoBaHue
WHINKATOPa TOCTIKEHUS
KOMIIETEHIINHA

OO0pazoBareNbHbII pe3ysbTaT

OIIK-1.2. ITpuMeHsIeT OCHOBHBIE
MOHSATHUS U 3aKOHBI
€CTECTBEHHBIX HayK JJIs
peLIeHus! IPEeAMETHO-
npoMIbHBIX 33134

OOydaromuiics yMmeeT:
WCTIONIb30BaTh OCHOBHBIC IOHSTHS W 3aKOHBI TEIUIOTEXHUKH IS PEIICHHS IPEAMETHO-
npoQHUIBHBIX 33139

2.2.1 TIlpumepsl 3a1a4
ManomeTp, yCTaHOBIICHHBIH Ha MapoOBOM KOTJIe, oka3bIBaeT naBineHue 1,8 MIla. KakoBo abGcomoTHOE AaBieHNE mapa B
KoTIIe, ecnu atMocepHoe nasienue pasHo 0,099 Mlla.
BakyymmeTtp nokasbiBaeT paspexenue 80 klla. KakoBo abconoTHOe faBieHHe B cOCy/ie, ecii aTMOC(epHOe JaBlieHHE
o 6apometpy cocrasister 0,1 MIla?
B Oamione comepkutcs 2 Kmiorpamma kuciopoma mpu nmaBieHun 8,3 Mlla m temmeparype 15° C. Bwramcnuts
BMECTHMOCTH (€MKOCTB) OaiioHa. BenmuuuHy ynenpHOH ra30BOH MMOCTOSHHOM T KUCIIOpO/Ia MIPHHATEH paBHOH R = 259,8
JIx/(krxK).
PesepByap BMecTUMOCTBIO 4 M3 3aIlOJHEH YIJIEKUCIIBIM ra3oM. HaiTu Maccy 3TOro rasa M ero Bec, eciii H30BITOUHOE
JlaBJIeHUE, TIOKa3bIBAEMOE MaHOMETPOM, IPHUCOEIMHEHHBIM K pe3epByapy, paBHo 40 klla, remmepatypa rasa - 80° C, a
atMoc¢epHoe (Oapomerpuueckoe) nasinenne pasHo 102,4 xIla. YienpHas ra3oBas HOCTOSHHAS JUIS YTJICKHCIIOTO ra3a
paBna R = 188,9 Jx/(xrxK).
Komrmpeccop kagaet Bo3nyx B Bo3ayxocoopHuk oobemom V = 100 1. Ilepen moakauynBaHueM B BO3AYXOCOOPHUKE OBLIO
armochepHoe papierne 750 MM pr. cr. ¥ Temmeparypa t1 = -10°C. ITociie nonKa4nBaHus JaBICHUE B BO3LyX0COOPHHKE
craio p2 = 8 6ap 1o MaHoMetpy, a Temmneparypa to = 25°C. OnpeneauTs Maccy MOAKAYaHHOTO BO3/IyXa.
3anan oOBEMHBIH COCTaB CMecH TasoB (7¢o, = 10%, 7¢o = 2%, 1y, = 60%, 15, = 28%). OnpenenuTs 10 KaKoro

JIaBJIEHHs 10 MAHOMETPY HYKHO CHKaTh 3Ty CMeCh, uTo0bI Iipu Temneparype t = 100°C macca m = 20 kr umena oobem V
= 1,2 M%. Bapomerpuueckoe gaBnenne 750 MM pT. CT.

2 KI KHCJIOpOJa C HAadalbHBEIM abCONMOTHBEIM AaBieHueM 6 MIla u HavansHOM Temmeparypoit 17 °C pacumpsrorcs
n3oTepMuyecky 10 koHeynoro nasienus 0,1 MIla. Omnpenennts 00beM KHCIOpOa B HadaJle U B KOHIE PACIIUPEHUS U
paboTy paciipeHusi.

4 Kr BO31yXa ¢ HA4aJabHBIM a0COMIOTHEIM aBjieHneM 1,2 MITa u HauansHOM Temnepatypoi -10°C cxxumaroTcst anuabaTHO
no konewyHoro nasnenust 0,2 MIla. Onpenennts 00beM M TEMIEpATypy BO3/yXa B KOHIIE CXKaTHs, pabOTy CKaTus U
N3MEHEHHE BHYTPEHHEH 3HEpIHH, €CIIU M0Ka3aTelNb agnabdats! 1,4.

2 KI BO3jyXa C HayaJbHbIM a0coMOTHBIM aaBienueM 0,12 MIla u HauanbHOM TemiepaTypoit 20 °C cKUMAOTCs pH
MOCTOSIHHOM JIaBJIEHMH JI0 yebHOro oobema 0,05 m%/kr. Onpeenuts paboTy cxkaTusi, H3MEHEHHE BHYTPEHHEN SHEPI UM
U KOJIMYECTBO OTBEAECHHOMU TEIUIOTHI OT BO3AyXa.




10.

11.

12.

Jlo Kakoro JaBICHUS HAIO CXKATh BO3AYX B MOJUTPOIHOM IPOIECCEe CO CPeAHMM mokaszarenem N = 1,3 B uimHape

JBUratelss BHYTPEHHEro cropanus (Au3ens) npu HauanbHOM abcomtoraoMm nasnennu 100 x[la u temmeparype 125°C,
4TOOBI JIOCTMTHYTH TEMIEpaTyphbl BociuiaMeHenus tormea 650°C? Onpenenuts Takxke paboTy, 3aTpauMBaEMylo Ha
CKaTHe, U KOJIMYECTBO OTBOJMMOM TEIUIOTHI, OTHECEHHBIX K /K2 BO3yXa. TemIoéMKOCTb BO3LyXa CINTATh HE 3aBUCSILCH
OT TEMIEPATYPBI.

Bosmyx, umes HayanbHyto Temieparypy t1 = 27 °C u abecomorroe nasnenue P = 1 MIla, H30TepMUYECKH PACIIHPAETCS
1o nasieHus P2 = 0,1 Mlla, a 3aTeM HarpeBaeTcsl B M30XOPHOM IIpoLiecce A0 TeX HOp, IOKa JaBIeHHEe He CTaHeT PaBHBIM
p1. TpebyeTcs ompenesuTh yIenbHBI 00beM BO3MyXa B KOHIIE M30XOPHOTO IIOJBOJAA TEIUIOTHI, a TAKXKE M3MCHCHHUS
YIENbHBIX 3HAUCHUH BHYTPEHHEW SHEPIHY, SHTAJIBIIUM M SHTPOIHMH B H30XOPHOM Ipolecce. TeluioeMKOCTh BO3ayXa
CUHTATh HE 3aBHUCSIICH OT Temreparypsl. M300pa3uTs npomeccs B P-V T-S quarpaMmmax.

BEIUKCIUTE TIOTHOCTH TEMIOBOTO MIOTOKA (| 4EPE3 IIOCKYIO CTEHKY TOMIUHOM O = 110 MM, BBHINOIHEHHYIO U3 YKa3aHHBIX
HUOKE M30JISIUOHHBIX MATEPHAIOB (IPUMEHSAEMBIX B BATOHOCTPOECHUH), KO(D(PUIIMEHTHI TEMIONPOBOAHOCTU KOTOPHIX A,
Bm/(m-K), CBS3aHHBIX ¢ TEMIIEPATYPOU CIEAYIOIMMH 3aBUCHMOCTsAME: IesenuH A = 0,060+0,002-t; munopa A =
0,035+0,002-t; monmuctunon [ICH-C A = 0,038+0,0036-t; nomuyperan IIITY-3C A = 0,004+0,0035 1. Temneparypbt

HOBEPXHOCTEN CTEHKH COOTBETCTBEHHO paBHbl t{” = 21°C u t§" = -1°C.
Onpenenuts KOIPPUIMEHT TEIUIONPOBOJHOCTH KUPIHUYHON CTEHKHM TOMIMHOW 390 MM, eciu TeMreparypa Ha

BHyTpeHHeil nosepxHocTu 300°C 1 Ha HapysxkHeit 60°C. [ToTepu Temna yepes cTeHKy = 178 B1/m2,
CJ10i1 1bJJa HA TOBEPXHOCTHU BOABI UMeeT ToiuuHy 400 MM, a TeMIiepaTypa Ha BEpXHEH M HU)KHEH OBEPXHOCTSIX PaBHEI

0°C u -15°C cootBercTBeHHO. OmpeaenuTh TEMIoBod MOTOK 4epe3 1 M2 MOBEPXHOCTH JbJa, €cld KO3(Q(MUIUEHT
TEIUIONPOBOJHOCTH JIbJa paBeH A, = 2,25 Bm/(m-2pad). Kak H3MEHHUTHCS TEILIOBOM MOTOK, €CIH JIEA MOKPOETCS CIIOEM
cHera TommuHOM 250 MM ¢ KOO()(HIHMEHTOM TEILIONPOBOAHOCTH A1 = 0,465 Bm/(m-2pad), a Temmeparypa Ha
noBepxHocTH cHera - 20°C.

OIIK-1.3. [pumenser | OOy4aromuiics yMeeT:
€CTECTBEHHOHAYYHbIE  METOMABI | IPUMEHITh METOJBl TCOPETHUYECKOTO M 3KCICPUMEHTAIBHOTO HCCIEIOBaHUS OOBEKTOB,

TCOPETUICCKOI'O Hu | OpoOUCCCOB U ﬂBHeHHﬁ, MNPOBOAUTH TCINIOTCXHUYCCKUEC SKCICPUMCEHTHI 11O Ba,ZlaHHOﬁ METOOUKE

SKCIIEPUMEHTAIILHOTO
HCCIIEI0OBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJIUT
9KCHEPUMEHTHl 1O  3aJaHHOU
METOJUKE u aHaJIM3UPYET
pe3yabTaThl

1 00pabaTeIBaTh UX PE3YIBTATHI

2.2.2 Ilpumepsl 3a1a4

AHanu3 MpoayKTOB CropaHusl Mokaszaj CIeAyIomui 00bEMHbIH cocTa, %: CO; - 12,2; Oz - 7,1; CO - 0,4; N2 - 80,3.
OmnpeaenuTs MacCOBBII COCTAB BXOAAIINX B CMECh I'a30B, Ta30BYIO IIOCTOSIHHYIO, YCIbHBIH 00BEM IIIOTHOCTh CMECH TIPH
abcorroTHOM faBiieHun p = | MIla u temneparype t = 250 °C. Onpenenuts Takxke HapIHaibHbIC JaBICHIS KOMIIOHEHTOB

Bo3znyx, uMest HauanbHyt0 Temmneparypy t1 = 27 °C u abcontoTHoe AaBneHue P1 = 0,5 MIla, n30TepMUYECKU PaCIIUPACTCS
Jo nasaenust Pz = 0,1 MIla, a 3aTeM HarpeBaeTcs B MU30XOPHOM IIPOLIECCE JI0 TEX MOP, [TOKA AABJIEHUE HE CTAHET PABHBIM
p:1. TpeOyercs ompenenuTh yAETbHBI 00BEM BO3AyXa B KOHIIE M30XOPHOTO TMOJBOJA TEIUIOTHI, a TAK)KE M3MCHEHHS
YAEJbHBIX 3HAUEHUU BHYTPEHHEHW HHEPrUM, SHTAJIbIUU U SHTPOIHMU B M30XOPHOM Ipouecce. TemmoeMKkocTs BO3ayxa
CUHTATPh HE 3aBHCAILICH OT TemIiepaTypsl. M300pa3uTh mporeccs B P-V T-S quarpammax.

OnpenenuTs CTENEHb C)KAaTHS, JABICHHE M TEMIEpaTypy B IHEPEXOIHBIX TOYKAX HACANBHOTO ILHKJA ITOPLIHEBOTO
JIBUTATENI1 BHYTPEHHETO CrOpaHUs C IOJBOJOM TEIUIOTHl IPH IIOCTOSSHHOM 00BEMe, a Takke Tepmuueckuit KIIJI,
yAenbHbIe 3HaUeHus (Ha 1 kr pabodero Tena) Mojae3HOM paOdOoThI, MOABEAEHHON U OTBEIEHHON TETUIOTHI, €CIIM U3BECTHO,
4T0 a0COIIOTHOE JaBJieHHe pabouero Teia B Hadane cxatus p1 = 95 klla, a B kon1e cxatus — p2 = 0,65 MIla. OtHomIeHHE
JTaBJICHUI pabodero Tena B mporiecce MoaBeIeHus TeIwIoTh 3,3. Temmeparypa B Hadane nporecca cxatust 50°C. Pabounm

J1J1st TEOpETHYECKOTr0 OJTHOCTYIIEHYATOT0 BO3AYILIHOIO KOMIIPEccopa ONpeAeIuTb CEKyHIHY0 paboTy, 3aTpauuBaeMyo Ha
€ro IpUBOJI, ECIIM 110a4a KOMIPeccopa MpK HauadbHbIX HapameTpax Bosayxa (p1 = 0,1 MIla ut; = 17°C) cocrapnser
V =0,15 x®/c. CxaTue rasa 10 KOHEUHOro abCcoMIOTHOrO JaBienus p2 = 0,5 MIIa npoTekaer 0 HOIMTPOIIE C IOKa3aTeaeM

TMaccaxxupckuii BArOH UMEET TUIOMAb OrpaXaeHus Ky3oBa F=225 m?. Ipuenéunbiii ko3pUIMEHT TEIIIONEPEIAUH
yepe3 OrpakIcHHe BaroHa ¢ y4éToM MHQWIbTpauuu Bosayxa K = 2,5 Bm/(m?K). Kakosa GyaeT cpejiHss TeMIepaTypa
BO3/yXa B BaroHe NpH TeMIeparype HapyKHOro Bosayxa ty = 5°C, ecid OTONHTeNbHAs CHCTEMa BaroHa HMeeT
CYMMapHyIO TUIOIIab TETNI00OMEHHON MoBepXHOCTH F=25 M2, eé Temneparypa te; = 40°C? Cpennuii koappuuueHT

TEMIOOTIA4H OT TEMIO0OMEHHOM MOBEPXHOCTH CUCTEMBI OTOIUIEHHS K BO3YXY O = 12 Bm/(M?-K). CyMMapHast MOIIHOCTE
JIOTIOJTHUTENbHBIX UCTOYHUKOB BHYTPEHHETO TEIUIOBBIJICICHUS B BaroHe Qg = 2,8 kBm.

1.
CMECH.
2.
3.
TEJIOM CUMTATh CyXOH BO3IYX.
4.
n=1,.2.
5.
6.

CraybHas CTEHKA TEIIOOOMEHHOM MOBEPXHOCTH IAPOBOI0 KOT/Ia TOMIUMHON 0= 20 MM OMBIBAE€TCS C OJHOM CTOPOHBI
KHIISIIER BOoN mpu abcomoTHOM nasiennu p = (0,6 MIla, a ¢ Tpyroi CTOPOHBI — IBIMOBBEIMH T'a3aMH C TEMIEPaTypoit

t1 = 900°C. VY enbHas MaponpoM3BOUTENLHOCTE MOBEPXHOCTH HarpeBa § = 21 k2 (M2-u), CyXxOro HACBHINIEHHOTO Mapa.
Omnpenenuts  kod(duumeHt Ttemionepenaun K u mepemam Temmeparyp B creHKe Ayp, ecnd K03 GHIHEHT
TeronposoaHocTy ctamu A = 40 Bm/(m? K).




Onpenenuts TpeOyeMble IUIOMIAAM ITOBEPXHOCTEH MPSIMOTOYHOTO M IMPOTHBOTOYHOIO TEIUNIOOOMEHHHKOB IS
! /4 o
oxJlakaeHusa maciaa B konudectse G,=0,93 ke/c ot tw = 65°C no tw =55°C. Pacxox oxnaxnaromei Boasl Gyw=0,55
. ' . . .
ke/c, a e€ TemnepaTypa Ha BXOJIe TETUIOOOMEHHUKA - tw . Pacuérnerii ko3 punuent remmonepenaun — K. TermoéMkocTs

macna C,,=2,5 x/[c/(ke-K). Temmoémrocts Boasl Cw=4,19 xlowc/(ke-K). N300pa3uts rpay ik H3MEHEHHSI TEMIIEPATYP
BOJIBI M Macja B TEINIOOOMEHHHUKE.

2.3 TunoBble 3alaHUA 1JIA OICHKH HABBIKOB B KAa4Y€CTBE 06pa30BaTeJ’IbHOF0 pedyJjbTara

OIIK-1.2. Ilpumenser ocHOBHEIE | OOYyJalOUIMIACS BIaCeT:
MOHSTHUS U 3a8KOHBI €CTECTBEHHBIX | HABBIKAMH MPOBEJCHMUS TEIUIOBBIX PACUETOB ISl PELICHHS TPEAMETHO-MPO(UIBHBIX 33124

HayK IUISl PEIIeHHUs TNpeIMETHO-
npouIBHBIX 33134

10.

2.3.1 Ilpumepsl 3aganmii

Kak 3aBuCHT [aBiieHHE HACBHIIIEHHOTO IIapa OT Temmeparypbl? ONMIIMTE METOAMKY OIPEAETICHUs JaBJICHHS
HACBIIIEHHOT0 Tapa B JabopaTopHoi padote 1. Onpenenure AaBieHUe HACKIIEHHOTO BOJSIHOTO apa IIpH TeMIepaType
45°C, nokazanus mbe3ometpa 4,2 cM, eciu HadansHas temneparypa 20°C, hg = 3,3 cm.

Kak ompenenuts k03((GHUIMEHT NOBEPXHOCTHOTO HATSDKEHHMS, ONMIIMTE METOAMKY ompejaeneHus koaddunmenra
MOBEPXHOCTHOTO HATSDKEHHUS BOJIBI B TabopaTopHoOii padote No2. Onpenenuts Ko3h(HUIHMEHT MOBEPXHOCTHOTO HATSHKEHHS
pu Temreparype 38°C, ecnu nokasaHus nbe3oMeTpa 42 MM.

Kak 3aBHCHUT BS3KOCTB JKHJIKOCTH OT TEMIIEPATYPhI, ONMUIIUTE METOAMKY OINpE/eICHHUs BA3KOCTH B JabOpaTopHOU padoTte
Ne3. Onpenenuts BA3KOCTH XKHAKOCTH IpH TemiiepaType 50 °C, eciu ho = 103 MM, hy = 20 mm, hy = 70 mm, At = 15,7 c.
B mapomeperpeBatene KOTETBHOTO arperara 3a cué€T noaBeaéHHOH TernoThl =240 k/X/Kr k / ke BOISHOTO TMapa MpH
MOCTOSIHHOM JaBjieHun P =2 MIla temmeparypa mapa nossicunachk 10 3Hadenus t = 300 C. Onpenenurs MOCTOSHHbIE
rapa 1 ero napameTpsl 10 aporneperpesatess (TeMIeparypy, yaedbHbliH 00bEM, SHTANBINIO, BHYTPEHHIOI YHEPTHIO
SHTPOIHIO). PenieHne 3a1a4uu WILTIOCTPUPOBATH i-S HArpaMMON.

Kakoe xonn4ecTBo Bo3ayxa HEOOXOANMO MPOIYCTUTH Yepe3 CYIIMIbHYIO KaMepy, 9TOObI OT MaTepHaa, IOMEIICHHOTO B
Hee, oTBecTH / m BoAbI? HapyXHBIN BO3IyX MpH OapOMETPUIECKOM JNaBIeHUH B = 745 mm pm.cm., uMest TeMmIieparypy ti
=10 °C u otHOCHUTENBHYIO BIaXHOCTh O = 50%, B Kajopudepe M0JOrpeBaeTcs 10 TeMIEPATypbI t, = 60°C, a
3aTeM BO3JyX MOCTYIAeT B CYLIMIbHYIO KaMepy M BBIXOAMT M3 Hee MPH OTHOCHTENbHOM BiiakHOCTH (0 = 90%. Pemenue
3aJ1a4¥ WLTIOCTPUPOBATE B i-d THarpamme.

[MaporypOunHas ycraHoBKa paboTaeT mo nukiy PeHKMHA ¢ HayalbHBIMU MapameTrpaMu pi = 15 0ap u t1 = 450°C.
[aBnenue B konaeHcarope p2 = 4 klla. Onpenenuts Tepmudeckuit KITJ] nukna PenkuHa 1 cpaBHUTH €T0 ¢ TEPMUYECKUM
KIIJ unkna KapHo B TOM e HHTEpBaJe TEMIIEPATYp.

Bosnyx, uMes gasienue 1o madomerpy p1 = 0,4 MIla u temneparypy t1 = 130°C, BoiTekaeT B aTMochepy uepes cormio
JlaBams. MaccoBbrit pacxon Bosnyxa — G = 0,4 ke/C. OnpenenuTb TEOPETHIECKYI0 CKOPOCTh MCTEUCHHUS M OCHOBHEIC
pa3Mepsl comia (M300pasuTh CXeMy CoIula B Maciitate). YToia KOHyca paclIMpsIIOLISHCs 4acTH COTlIa IPHHATH PaBHBIM
10°. bapomerpuueckoe mapneHue B = 750 mm pm. cm. OUpenenuTh TaKKe pacloiaraéMylr0 MOIIHOCTh CTPYH IpH
ucredyeHn. Vicreuenne cunTaTh aanabaTHBIM, CKOPOCTh BO3/lyXa Mepe]l COIUIOM M TIOTEPH Ha TPEHUE HE YUUTHIBATb.
Boruncnnts u nokasate rpadudecku 3aBucuMocTh TepMudeckoro KITJ[ nmkina PeHknHa mapocHioBOWH yCTAHOBKH OT

HaYaJIbLHOM TeMIlepaTyphl apa, NpHHAB ee paBHOi 400, 450, 500, 550 u 600 °C ipu OMTUHAKOBEIX 3HAUEHUSAX HAYATLHOTO
abcomrotHOTrO aBieHus P1 = 20 6ap 1 KOHEUHOTO AaBiIeHus P2 = 5 klla. [loka3aTs TakxKe BIMSHUE TOBBIIICHUS HAYaIbHON
TEMIIEpaTyphl Iapa B IUKJIE HA U3MEHEHHE CTEINEHH BJIAXKHOCTH Iapa, BBHIXOJIIETO M3 MapoBOro ABuratens. Pemenue
3a/1a4d WILTIOCTPUPOBATS B i-S muarpamme.

Ilo paHHBIM TEIUIOBBIX M3MEPEHMH TEIUIOMEPOM CpEIHEH yIEeNbHBIA TEIUIOBOM IOTOK Yepe3 OrpakJIeHUs
H30TEPMUYECKOTO BaroHa IIPH TeMIEpaType Hapy:KHOro Bosmyxa ty, = 1°C u Temmeparype Bo3ayxa B Baroe t, = 1°C
coctaBwi ¢ = 8,5 Bm/m?. Ha CKOJNILKO NMPOLEHTOB M3MEHHTCS KOJHMHYECTBO TEIIA, MOCTYNAIOLMIErO B BArOH 3a CUET
TEIJIONepelaud  uYepe3 OrPaXACHHs, €CIM IPU MNPOYMX paBHBIX YCIOBHSX Ha €ro IOBEPXHOCTh HAJOKHUTh
JIOTIOJIHUTENBHBIN CIIOM M30JIAIMK U3 UaTEPMa TOMIMHON O = 30 mm ¢ Ko3hpunuenToM terwonposoguoctu A = 0,036
Bm/(m-K)?

Omnpenenuts TpeOyeMyl0 MUHMMAJIBHYIO TOJIIMHY OOMYpPOBKH ra3oxoja KOTJa, 4ToObl TemriepaTypa €€ Hapy>KHOH
noBepxHoct He npessimana 50 °C mpu Temneparype ra3oB B raszoxoze ti = 300 °C. DxBuBajeHTHbINH KOIGPULHEHT
TEIIONPOBOIHOCTH 0OMYPOBKH A = 0,6 Bm/(m-K). CymMapHBIi K03()(UIMEHT TEIMIOOTAAYH CO CTOPOHEI Ta30B - 01 = 65
Bm/(M?-K), co cToponbI Bo3yxa Oz = 16 Bm/(m?-K), a Temneparypa Bo3ayxa t, = 20 <C.

OIIK-1.3. [Mpumensier | OOyuvaromuiics BiageeT:

€CTECTBEHHOHAYYHble  METOJbl | HaBBIKAMH NPHUMEHEHHsS METOAOB TEOPETUYECKOT0 U HKCHEPUMEHTAIBHOIO HCCIEI0BAHUS
TEOPETUIECKOTO 1 | OOBEKTOB, POLIECCOB U SIBICHH, HABBIKAMHU MPOBECHUS TEIUIOTEX HUUECKHUX IKCIIEPUMEHTOB
SKCHEPUMEHTAIBHOTO T10 33/IaHHOM METO/IMKE ¥ HaBBIKAMH 00pabOTKM MX Pe3yJIbTaTOB

KCCJIEIOBaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJIUT




SKCHEPUMEHTHl 1O  3aJaHHOU
METOIMKE u aHAIM3UPYET

pe3yIbTaThl
2.3.2 TllpuMepsI 3agaHuii

1. Kak (4 BO CKOJIBKO pa3) I3MEHUTCA KO3 UIHEHT TETUIOOTIAuH ITPH TypOYIIEHTHOM TSUEHHUH ra3a B Tpyoe (rabopaTopHas
pabora No7), ecnu mpH MPOYMX PABHBIX YCIOBHAX 3a CUET MIEPOXOBATOCTH MOBEPXHOCTH TPyOBl Ko3(dduituent
THPABJIMYECKOTO CONPOTHUBICHU & yMeHbInuTes 1,5 paza?

2. Ilpwm TypOyNeHTHOM TEYEHHH >XHIKOCTH B TpyOe (1abopaTtopHas pabora Ne7) TemnooOMeH Ha CTaOMIM3MPOBAHHOM
ydacTke onuchkiaercs opmynoii NU = cRe%8, Kak (1 Bo CKOJBKO pa3s) M3MEHHTCS CPEJHMI TEMIEpaTypHbIHA Harop
MeXay cTeHKod u kuakoctbio AT=Ty —Tt, ecnu npu HOCTOSIHHBIX IUIOTHOCTSIX TEIUIOBOTO IOTOKA (w M TEMIlEpaType
JKUJKOCTH Ha BXOJe Tt YBEJIMUUTB €€ CKOPOCTh B 2 pasa, a AUaMeTp TpyObl YBEIHUUHUTh B 2 pa3a?

3. Uro HyXHO cmenatb B nabopaTtopHOii padote Ne9, 94TOOBI yBENMMYHUTH pacxo]l raza IpH HCTEUSHHH Yepe3 Cy)Karomeecs
COIIO HEM3MEHHOI TeOMETPUH B CBEPXKPUTHISCKOH 00IaCTH HCTEUSHUS?

4. CpaBHHUTE IUIOTHOCTH [TOTOKA M3JTy4eHHs JaTyHHOH miacTuHbl € = 0,06 (C IpOKaTaHHOH MOBEPXHOCTHIO) U IUIACTHHBI &
= 0,2 (o6paboTarHO TPyOBIM HaXAaKOM) IIpH Temmepatype 22°C.

5. Ompenenure IMIOTHOCTh IIOTOKA M3JIy4eHHs aOCONIIOTHO YEPHOTO Tejia MpU TeMIeparype, Il KOTOPOH IJIMHA BOJHEI
COOTBETCTBYET MAKCHMAJILHOM CIIEKTPAILHON IIOTHOCTHU M3TydeHUs Amax = 0,48:10° m.

6. Ompenenure TemmepaTypy T2 MOBEPXHOCTH HAMMEHBILNEro JMaMeTpa CTeHKH Kamopumerpa (F2 =18,84*10°m?),

BBINIOJTHEHHOTO U3 OOBIKHOBEHHOTO CTEKNIA TONIMHON & = 0,3 MM (ko3 punuenT Teronposoauoctu A = 0,74 B1/(m-K)),
€CII CpPEeAHssl TeMIepaTypa oxJaxjaromeil Bomsl ty m mortox wmamydeHus Qi.p, meperaBaeMoro B BOAY, DPaBHBI
SKCIIEPUMEHTANbLHBIM JaHHEIM. Ko (HIMeHT TermiooTaaun oT cTeHku K Boge ¢ = 1000 B1/(M?K). Crenky ams pacuera
MIPUHATH 32 INIOCKY10. OIIEHNUTE pacXoXkIeHHEe MEX Ty yKa3aHHBIMH TeMIIepaTypaMH, €ClIU TOMyCTUTh 3aMeHy 12 Ha to.

2.4 TlepeyeHb BONPOCOB /15 MOATOTOBKH 00y4alOIMXCS K MPOMEKYTOYHOI aTTecTallnU

CoNoOA~WNE
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28.

nporeccam.
29.
30.
1.

OcHoBHble nOHATHA TepMoarHaMUKU. Y paBHenue MKT, ypaBHeHnue cocTostHus.
[TapameTpbl COCTOSTHUSL.

3aKOHBI U/I€aIbHBIX [A30B.

Cwmecu naeanpHbIX ra30B. CriocoObl 3a1aHUsl CMECH.

DHepreTuka TepMOIUHAMUYECKON CUCTEMBI.

TemnoeMKoCcTh. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.
TepMoanHaMHUYECKUE MPOLIECCHI.

[TonutponHeIi mponecc. Y paBHEHUE MOJIUTPOITHOIO ITpoLiecca.

IlepBoe 1 BTOpOE Hayala TEPMOIUHAMUKHU.

YpaBHEHHE dHEPTUH ra30BOrO MPOIECCa.

OHranbnus. I3MeHeHne SHTAIBIINN B TEPMOJAMHAMUYECKUX NIPOLIECCax.
OHutponus. i3MeHeHne 3HTPONuY B TEPMOAMHAMUYECKUX MPOIIECcCax.
Tepmonunamuueckue nukisl. Tepmudeckuid KIT/ nukna.

Huxn Kapno. Tepmuaeckuit KITJ] nukina Kapro. Heobpatumerit riuki Kapho.
O6parnsiii nuka Kapho.

Teopema Kapho.

Teuenue ra3oB 3akoH oOpaieHus Bozaeiicteus. Coma, A1 dy30psl.
Omnpenenenne CKOpOCTH UCTEUEHHS raza u3 coruia. Kpurnueckue napaMmerpsl.
Omnpenenenue paboThl UAEATHHOTO OAHOCTYIIEHYATOTO KOMITPECcopa.
MHoroctyneH4aTblii KOMIIPECCOP.

PeasibHbIN KOMIIpECCOP.

[{uknbl ABUTAaTENIe BHYTPEHHETO CTOPAHHS.

[yl ABUraTENIed BHEIIHETO OABOJA TEIUIOTHI.

PerenepaTuBHBIE LIUKJIBI.

Peanbuble rasel YpasHenue Ban-Jlep-Baanbca.

Bonsinoit nmap. I-S qmarpamma BoasiHOTO T1apa.

Brnaxxusiii Bo3ayx. I-d quarpaMma Biia)kKHOTO BO3TyXa.

Xumuueckast TepMoinHaMuKa. [lepBoe Hauasio TEpMOIMHAMUKH TPUMEHNUTEIBHO K XUMUYECKAM

[{ukipl ra30TYpOMHHBIX YCTAHOBOK.
[{MKJIBI TAPOCUIIOBBIX YCTAHOBOK.
N3oTtepMuueckne MOBEpXHOCTH. TeMIiepaTypHbIN TPaJUeHT.




Nk wN

pona.

pona.

10.

TennonpoBoIHOCTH B razax, KHJIKOCTIX, METaJlIax.

OCHOBHOM 3aKOH TEIIONPOBOAHOCTH.

JuddepennnanbHoe ypaBHEHHE TEMIONPOBOAHOCTH.

YactHele cnydan audGepeHInanbHOr0 YypaBHEHHUS TEIIONPOBOJHOCTH.
VY Ci10BHS OTHO3HAYHOCTH B MPOLIECCAX TETIONPOBOJHOCTH.
®dusnyeckne cBOMCTBA KHUIKOCTH (Taza).

CraunoHnapHas TEIIONPOBOJIHOCTD IJIOCKOW OJHOCJIOMHON CTEHKH IPU I'PAaHUYHBIX yCIOBUSX |
CrannoHnapHasi TEIUIONPOBOJAHOCTb INIOCKOM MHOI'OCIOWHOM CTEHKH IPU IPaHUYHBIX YCIOBUAX [

CranuoHapHasi TEIUIONPOBOAHOCTh LMIMHIPUYECKONH OJHOCIONHOM CTEHKH NpU TPAHUYHBIX

ycaoBusix [ pona.

11.

CrannoHapHasi TEIUIONPOBOAHOCTh LMIMHIPUYECKONM MHOTOCIONHOM CTEHKH HpPHU TPaHUYHBIX

ycaoBusix [ pona.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

CBoOoHast U BEIHYXKJCHHAs KOHBEKIIUS.

OcHoBHoe ypaBHeHue TermnooTaauu. Koadduument temnooraaun
Teopus nogobus. Kpurepuu nogodus.

Tennonepenaya yepes MIOCKYH OJHOCIOUHYIO CTEHKY.

Termmonepenaya yepe3 MIOCKYK MHOTOCIIOWHYIO CTEHKY.
Tennonepenaua yepe3 UUIMHAPUUECKYIO OJJHOCIONHYIO CTEHKY.
Tennonepenaya yepe3 MUIUHAPUUECKYIO MHOTOCIONHYIO CTEHKY.
OCHOBHOE ypaBHEHHE TEILIONEPEIaYH.

WuTeHcupuKaIus Terionepeaady myTeM yBelIndeHus K03 PUIHeHTa TerI00 T auH.
HuTeHcudukaius Temionepeaadn 3a cieT opeOpeHns CTEHOK.
JuddepeHnmansHoe ypaBHEHNE TETUIOOTIAYH.

TemnooOMeH u3ny4eHreM. 3aKOHBI TEIJIOBOTO U3TyYEHUS.
TennomaccooOMEHHBIE YCTPOUCTBA.

YpaBHEHHE TEIUIOBOTO OanaHca TEIIO0OOMEHHOTO amnmapara.

Urto HazwiBatoT TorummBoM. Ero cocta. Kakue BubI TOIIMBA BBl 3HAETE?
Kaxkue ucnonb3yrorcs MOTOpHbIE TOILIMBA 15 TopuiHeBbiX JIBC.
Cxuranve TOTUIMBA.

I'openue TommBa. @U3nNUECKUil MPoOLIECC TOPEHUS TOILIIUBA.

Bormnpocs! skonm0run npu UCNoJIb30BaHUHU TETUIOTHI.

ToxcruuHbIe ra3bl MIPOJYKTOB CTOPAHUS.

[TocnencrBust mapHUKOBOTO A deKTa.

XonoauneHas yctaHoBKa. [IpuHnumn paGoTel. Buabl X0IOAUIBHBIX YCTaHOBOK.
xextop. [TpuHiun padboTs

Tennosoit Hacoc. [IpuHIMI paboTHI

TepmoTtpanchopmarop. [Tpunuun paboTsl.

Kpuorennas TexHuka.



3. MeToauyecKkue MaTepuaJbl, ONpeaessiioiye npoueIypy 1 KpUTePUH OlleHUBAHUS
¢opMHPOBAHHOCTH KOMIIETEHUMH NMPU NPOBEeHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun ¢popMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3aJaHUH

- OLECHKA «OTJIMYHO» BBICTABISCTCS OOYYArOIIEMYCs, €CIM KOJIMYECTBO IPABUIBHBIX OTBETOB HA
Bornpockl cocraisier 100 — 90% ot obriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIOMIEMYCsl, €CIIH KOJIMUYECTBO MPABHIBHBIX OTBETOB HA BOTIPOCHI
— 89 — 76% ot o0miero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «YyIOBJIETBOPHUTEJBHO» BBICTABISACTCS OOYYAIOMIEMYCS, €CIHM KOJIMYECTBO IPaBHIIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % 0T 00111ero 00bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKA «HEYAOBJETBOPUTEJbHO» BBICTABIISCTCS OOYUYArOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
oTBeTOB — MeHee 60% ot 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OlleHOK 110 pe3yJibTaTaM BbINOJHEHHUSA 3aJaHUil

«OTIAMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO MOJHOCTHIO 0€3 OIMOOK U HEJJOYETOB.

«Xopomio/3a4TeH0» — CTABUTCS 3a PadOTY, BBITIOJIHEHHYIO MOJHOCTHIO, HO IPY HAIMYHMH B HEH He Oosee
OJTHOH Herpy0oil OIMOKHN U OJTHOTO HeoueTa, He 0oJiee TPeX HEJJOYETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEH0» — CTABUTCA 32 PadOTy, €clu O00y4YaroUINiics MPaBUIBHO BBIMOIHUI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI HE OoJiee OAHON Tpy0Ooi OMMOKH U IBYX HEIOYETOB, HE OoJyiee OHOM
rpy0oit u oxgHON HerpyOoil ommOku, He Oosee Tpex HerpyObIX OIIMOOK, OJHON HEerpyOoi OIMOKM M JIBYX
HE/I0YETOB.

«HeynoBjieTBOpUTEJHLHO/HE 3a4TEHO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMIMOOK M HEI0YETOB
MIPEBBICHIIO HOPMY JIJIsl OLIEHKH «yJOBJICTBOPUTEIBHOY WM TPABUIIBHO BBITIOJTHEHO MeHee 2/3 Bceil paboThI.

Buowt owubok:

- 2pyOvle OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HE3HAHUEe NPUEMO8 peuleHuUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE YCL08UsL NPEOTIONCEHHO20 3A0AHUSL.

- Hezpybbie OwUbKU: HeMOYHOCU YOPMYTUPOBOK, ONpedeleHuUll; HePaAYUOHAILHBIUL 8b1O0P X00d peuleHusl.

- HeQouembl.: HepayYUOHAIbHbLE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKE
86160008, HEOPEINHCHOE GbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBaHusi OLIEHOK 110 3a4eTy
«3a4TeHo» — CTyJIEHT NpuoOpen HeoOXOAMMbIE YMEHHS W HaBBIKM, MPOAEMOHCTPUPOBAT HABBIK
MPAKTUYECKOIO0 MPUMEHEHHUS IOJIyYEHHBIX 3HAHUM, HE JOMYCTUJ JIOTUYECKUX U (PAKTHUYECKHX OIIMOOK;
CTYZIEHT proOpes He0OX0IMMbIEe YMEHUS U HaBBIKU, TPOAEMOHCTPUPOBAI HABBIK IPAKTUYECKOTO TPUMEHEHHS
MOJIYYE€HHBIX 3HaHUM, HO AOMYCTUJ HE3HAUUTEIbHbIEC OLTMOKU M HETOUHOCTH.

«He 3a4TeHO» — CTYAEHT JEMOHCTpUPYET (hparMeHTapHbIE 3HAHMUS M3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/AMMBbIE YMEHHS U HaBBIKHU, JIOMYIEHbI IpyOble OLIHOKH.



