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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHHH, HaBbIKOB U (MJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOLIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIHH.

Metoanyeckre MaTepHaibl, ONPEAeSIONNe TPoLUeaypy U KPUTEPHH OLIEHUBaHHUS C(HOPMUPOBAHHOCTH
KOMIIETCHIIUH NPU NIPOBEACHUH IIPOMEKYTOUYHOMN aTTECTALMH.



1. HosicHuTEIbLHAA 3aIHCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTeCTallU — OUCHUBAHUC MPOMCKYTOYHBIX W OKOHUYATCIBHBIX PC3YJIbTATOB
oOydueHHsI 10 IUCHUIUIMHE, OOCCICYMBAIONIMX JOCTHKCHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

DopMBbI TPOMEKYTOUHOU ATTECTALIMU: 3auem (3 cemecmp — ouHoe obyuenue, 2 Kypc —3a04Hoe 0byueHue).

[lepeuens komneTeHINH, GOPMUPYEMBIX B IPOLECCE OCBOCHHUSI TUCIIUTUIUHBI

Kon n HanmeHnoBanue KOMIICTCHIIUH KO,H WHAWKAaTOpa TOCTUKECHUA KOMIICTECHIINN

OIIK-1. CiocobeH penats HHXEHEPHbIE OIIK-1.2. IIpuMeHseT OCHOBHBIE IOHATHS U 3aKOHBI €CTECTBEHHBIX HaYK IS

3a/aud B npo(heccHoHaIbHON peIICHUs TPEIMETHO-TPOGUIBHBIX 314

JIeSITENIbHOCTH C UCTIOJIb30BaHUEM

METOJIOB ECTECTBEHHBIX HaYK, OIIK-1.3. IIpuMeHsIeT ecTeCTBEHHOHAYYHBIC METOIBI TEOPETHIECKOTO U
MaTeMaTHUECKOTO aHaN3a SKCIEPUMEHTAIBEHOTO UCCIICOBAHUS O0OBEKTOB, POLIECCOB, SIBIICHHIA, IIPOBOJAHUT
MOJIETUPOBAHUSA SKCIEPUMEHTHI 10 3aJJaHHOW METOANKE U aHAJIH3HPYET Pe3yIIbTaThl

Pe?;yJII)TaTI)I O6yq€HH$I MO0 IUCHUIITIMHE, COOTHECCHHLIC C INIaHUPYCMbIMHA
pe3yiibTaTaMu OCBOCHUS O6pa3OBaTeHBHOI71 IMporpaMmbl

Koz u HaumeHOBaHME HHIANKATOPA PesynbTarel 00yueHus 0 JUCIUILTHHE O1ieHOYHBIE
JIOCTHKEHUS] KOMIIETSHIINN MaTepHabl
(cemectp 3/ xypc 2)
OIIK-1.2. IlpumeHnsieT ocHOBHBIC TOHATHA | OOyJaroIuiics 3HACT: Tecter m. 2.1.1
Y 3aKOHBI €CTECTBEHHBIX HAYK IS OCHOBHBIC  TOHSATHS M  3aKOHbI  TEIUIOTEXHUKHU: | Bompocs m. 2.1.2

peLICHUsI MPEAMETHO-MPOMUITBHBIX 33/1a4 | TEXHUYECKOH TEPMOJAMHAMHUKH M TEIUIOMACCOOOMEHa,
OCHOB TEOPDHUH TOPEHUS, M HUX POJb B PEIICHUH
IIPEIMETHO-IPOGMIBHBIX 3a1a4

OOyJatommiicss yMeeT: Bamauus . 2.2.1
HCIIONIE30BATh  OCHOBHBIE  TIOHSATHS M 3aKOHBI
TEIJIOTEXHUKU [UISl PEIICHUS] MPEIMETHO-MPOPHUIBHBIX
3a1a4

OOyuatomuiics BrajeeT: Samanus . 2.3.1
HABBIKAMH TPOBEACHHUS TEIUIOBBIX PACYETOB IS
peIIeHHsI TPEIMETHO-MPOGUIIBHBIX 3314

OIIK-1.3. [Ipumensier | OOy4varomuUiics 3HaeT: Tector . 2.1.3

€CTeCTBEHHOHAYYHbIE METOABI | METOABl IIOMyYeHMS, Iepeadd M HUcmoib3oBaHus | Bompocs! m. 2.1.4

TEOPETUYECKOTO U 3KCIEPUMEHTAIBHOIO | TEIJIOThI,  METOABl  TEIUIOCOEPEKEHUs,  METOAUKY

UCCIIEIOBaHUA  OOBEKTOB,  IPOIECCOB, | MPOBEICHUS u 00paboTku pe3yIbTaToB

SIBIICHUH, TMPOBOIUT OKCICPUMEHTH IO | TEIIOTEXHHYECKOTO IKCIIEPHMEHTA

3aJJaHHOM MeToAMKe M  aHanusupyeT | OOyuaromuiics ymeer: 3aganus . 2.2.2

pe3ynbTaThl NPUMEHSTh METOBI TEOPETHYECKOTO "
9KCIIEPUMEHTAIBHOTO HCCIIeI0BaHHs 00BEKTOB,

npoueccoB n ﬂBHGHHﬁ, MIPOBOAWUTH TCIUIOTECXHUYCCKUC
OKCIICPUMCEHTHI 110 BaZ[aHHOfI METOOUKE U O6pa6aTBIBaTL
HX pe3yJIbTAThbL

OOyJaronmiics BIaaeeT: Saganus m.2.3.2
HaBBIKAMU TPUMEHEHHUS METOJIOB TEOPETHYECKOTO U
AKCIIEPUMEHTATLHOTO HCCIIEIOBAHUSA 00BEKTOB,

MPOIIECCOB W ABJICHWH, HAaBBIKAMH  IIPOBEICHHUS
TETUIOTEXHUYECKUX  OKCIIEPUMEHTOB 10  3aJaHHON
METOJIMIKE ¥ HABBIKAMH 00pabOTKH HX Pe3yIbTaTOB

[TpoMesxkyTouHast aTTecTaius (3a4eT) MPOBOAUTCS B OJJHOM U3 CIeNyIOMHX (Gopm:
1) cobecenoBanue;
2) BeinonHenue 3amanuii B OMMOC CamI ' YTIC.



2. Tunosbie! KOHTPOJILHBIE 32JAHUS WM HHbIE MATEPUAJILI /15l OLEHKH 3HAHUH, yMEHHUH,

HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOIIHUX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETeH M

2

.1 TunoBbie Bompockl (3agaHus) 1J151 OLeHKH 3HAHUI B KauecTBe 00pPa30BaTeILHOIO pe3ybTaTa

[IpoBepsiembliit 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon n HanMeHOBaHNE HHANKATOPA O0pazoBaTenbHBIA Pe3yIbTaT
JOCTHKEHHS KOMIICTCHIINT

OIIK-1.2. Tlpumenser ocHOBHEIe | OOydJaroUIHiics 3HACT:

MOHSTHSL U 3aKOHBI €CTECTBEHHBIX | OCHOBHBIC IIOHATHSI M 3aKOHbI TEIUIOTEXHHKH: TEXHHYECKOH TEpMOAMHAMUKA U
HAyK JIsl pelIeHHs MPEAMETHO- | TEINIOMAacCOOOMEHa, OCHOB TEOPUH TOPEHUS, M WX pOJIb B PEUICHHH MPEAMETHO-
poGUIBHBIX 33734 PO HIBHBIX 33724

a)
b)
c)
d)

a)
b)
c)
d)

2.1.1 Ilpumepbl TECTOBBIX 3a/IaHUH

[IpenmeToM TEXHUUECKONH TEPMOAUMHAMUKH SBIISIOTCS ...
3aKOHOMEPHOCTH B3aUMHOTI'O NIPEBPALLEHUS TEMJIOBOM U MEXAHUYECKOW SHEPIUU U CBOMCTBA TeJl, yYAaCTBYIOIIHUX B 3TUX
MIPEBPALEHUIX
3aKOHOMEPHOCTH B3aMMHOI'0 MPEBpAIllCHUs] TEIJIOBOW M MEXaHWYECKOW PHEPIHMM M Macca Tels, YYacTBYIOIUX B TUX
MpEBPAIEHAIX
3aKOHOMepHOCTI/I B3aUMHOTI'O npeBpameHI/m TeHJ’IOBOﬁ nu MexaHI/I‘IeCKOﬁ 3Hepr1/11/1 nu O6’beM TCII, y‘IaCTByIOHII/IX B OTHUX
MPEBPAIEHHAIX
3aKOHOMepHOCTI/I B3aUMHOTI'O HpeBpaHleHI/IH TeHJ’IOBOﬁ u MexaHI/I‘IeCKOﬁ 3Hepr1/11/1 U ChuJia HpI/ITH)KeHI/IH TCII, y‘IaCTByIOHlI/IX
B 3THX IPEBPALEHUSIX

p
Ecin T1 = 1000 K, vi = 3 M2, T2 =10 K, ToVi = ___ m%/ke.
03 2 1
0,03
30

v
Haiinure paboty, coBepuiaeMylo OBYMsI MOJISIMH HMJEaJbHOTO ra3a Ipu ero m3odapHoMm HarpeBanuu Ha 100°C ([]x).
R=8,3]I:/Monb*K:

166

1660

830
0,166 T

TeruoTa B nukiie PenkuHa, npecTaBIeHHOM Ha rpaduKe, OTBOJUTCS B TIPOIIECCE ...
1-2

2
6—
5

(o2 R @V]

|

OTHoOLIEHNE MacChl BOASHOTO MTapa My, COAEPKAIIErocst BO BIAXKHOM BO3/IyXe, K Macce
CYXOTO0 BO3/lyXa My HAa3bIBACTCH ...

BJIaroco/iepXKaHueM

OTHOCHUTEJIHOH BIIaKHOCTBIO

a0COIOTHOH BIIa>KHOCTBIO

TOYKOH POCHI

TenmoBoii ABUraTes 32 OAWH NUKII MMoy4aeT oT Harpesartesst 100 kI TeruoTs! 1 oTaaet xonoamibHUKY 60 k/[x. Uemy
paser KIIl storo neurarens (%):

25

40

60

0,4

Koapunrent remneparyponpoBoIHOCTH BBIUUCISIETCS 110 OPMYJIE ...

! TIpuBomsaTcs TUMOBbIE BONPOCH M 3ananHus. OIEHOYHBIE CPEACTBA, MPEIHAHAYEHHBIE I IPOBEJCHUS ATTECTAHMOHHOTO
MEPONPUATHS, XpaHATCA HA Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OLICHOYHBIX MPOIEAYp KOJIWYEeCTBE BapHaHTOB. OICHOYHBIC
CpEICTBa MOJUIEKAT AKTyaIM3aldd C Y9eTOM DAa3BHTHUS HAyKH, OOpa3oBaHUS, KyJIbTYpPbl, SKOHOMHKH, TEXHHKH, TEXHOJIOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 32 HEPACIIPOCTPAHEHHE COJEPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyrouuii kadeapoil u mpenogaBaTens — pa3padOTINK OIIEHOYHBIX CPEJICTB.




a)

b)

a)
b)
c)
d)

15.

. B xauectBe ompenenstomeil TeMneparypsl IpH pacueTe CperHen
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KoHBEKTHBHEBII TEIIIOOOMEH - 3TO CIIOKHBIH BUJ TEINIOOOMEHA, IIPH KOTOPOM COBMECTHO
MPOTEKAIOT MPOILIECCHI:

TerooOMeHa U MaccooOMeHa

KOHBEKIMH U TEIUIOOTAAYN

TEIUIONPOBOAHOCTH M KOHBEKLIUU

TEIUIONepelayl U KOHBEKIIUI

TEIJIOOTAAYM BHYTPH TPYObl IPHUMEHHUTENBHO K PHCYHKY
NPUHUMAETCS ...

cpenHss apudMeTHdyeckas TeMmeparypa JKHIKOCTH Ha BXOAE U
BBIXOZIE M3 TPYOBI

TeMIepaTypa *KUJIKOCTH Ha BXOJie B TpyOy

TEMIIepaTypa >KUIKOCTH Ha BBIXOJIE U3 TPYOBI

cpenHsis apupMeTHIecKas TeMIIepaTypa JKUIKOCTH U CTEHKH TPYObl

TemmoBo# MOTOK, M3Iy4acMBIi Ha BCEX IJIMHAX BOJIH C €IHHHUIIBI =X
TMOBEPXHOCTHU TCJIa IO BCEM HaAIlIPaBJICHHUAM, HA3bIBACTCA:

TCIIOBBIM HU3JIYYCHUEM

U3y4aTeIbHOM ClIOCOOHOCTHIO

WHTCHCUBHOCTBIO U3TTYUCHUA

HUHTETPAJIbHBIM JIYYHUCTBIM ITOTOKOM

Eciu usiyyarenbHas CocoOHOCTh ceporo Tena E = 5670 B1/M2, To uHTerpanbHblil Ko3h(UIUUEHT U3TyueHus (CTeneHsb
YEpPHOTHI) PaBEH ...

0,01
1 T=1000 K
2
01 C=567 Bri(MK)
Ecmu uap = 1 M, dip = 0,9 M TO yTONIIICHHE TETUION30JISLMU Ha TPYOE MPUBOAUT K CYMMAapHOT'O TEPMHUUYECKOTO
COIIPOTHUBJICHUA TCIJIONIEpEaAaYH.
YMCHBIICHUIO
yBeJ’II/I‘-IeHI/IIO

YBEJIMYEHUIO BO BTOPOH CTENEHH
YBEJIMYEHUIO B TEOMETPUIECKOIl ITpOTrpeccuu

CaMonpou3BOIbHBIN nporecc MIPOHUKHOBEHUS OITHOTO BEIICCTBA B pyroe B HanpaBJICHUU
YCTaHOBJICHUSI BHYTPH HUX PABHOBECHOTO paclpe/eieH!s] KOHLEHTPAUi Ha3bIBAIOT:

MOTOKOM MacChI

KOHBEKIIMEH

muddysneit
MaccooOMEHOM

B xakux TemIo0OMEHHBIX amaparax nepeada TeIUIOThl OT HarpeBarouei >KUIAKOCTH K HarpeBaeMoil IPOUCXOINUT CKBO3b
TBEPJIYIO Pa3ACIUTENbHYIO CTEHKY:

peKyTepaTUBHBIX

CMEIINBAIOIINX

pereHepaTUBHBIX

CMECHUTENBHBIX

2.1.2 Ilpumepbl BONPOCOB




BOoo~NoUA~WNE

[EEN
[EEN

0.
. TennonpoBOJHOCTb B ra3ax, >KUAKOCTSIX, METaJlIax.
12.
13.
14,
15.
16.

ITapametpsl cocrosiHus. Ypasaenue MKT, ypaBHeHHE COCTOSHUS.

3aKOHBI UCANBHBIX Fa30B.

OHepreTHKa TEpMOIUHAMUYECKOI CUCTEMBL.

TennoeMkocTb. 3aBUCUMOCTb TEIJIOEMKOCTU OT TEMIEPATYPhI.

Tepmoaunamuueckue npoueccsl. [lonmuTponHslil nponecc. Y paBHEHHE MOJUTPOIIHOTO MpoLecca.
OHrtanenus. MI3MeHeHne SHTaIbIINN B TEPMOANHAMUYECKHUX MPOIIECCAX.

OHTponwus. MI3MeHeHne SHTPONNH B TEPMOJANHAMIUYECKHX MPOIIECCaXx.

Huxn Kapnao. Tepmuaecknit KIT/T muxima Kapro. HeoOpaTtumerii imukn Kapao.

Peanbhble rasel YpaBuenue Ban-/lep-Baansca.

W3oTepMuueckie MOBEPXHOCTH. TeMnepaTypHblil IpaJUeHT.

OCHOBHOH 3aKOH TETJIONIPOBOJHOCTH.

CB0o0OOHAs U BBIHYKJICHHAsI KOHBEKLIUSL.

OcHoBHoOe ypaBHeHue Temiooraaun. Koadduiment remnoornaun
I'openue TorumBa. Gu3nveckuii mpouecc TOPEHUs TOIIHUBA.
Bormpocsl 9K0JI0THH NTPU HCTIOIb30BAHUH TEIIIOTHL

17. TlocnenctBus mapHUKOBOTO ddekTa.
OIIK-1.3. Ilpumensiet OOyJaromuiics 3HaeT:
€CTeCTBEHHOHAYYHBIE METOMBI METOJIbI MOJIyYeHHs], Nepejadl M HCIOJIBL30BaHUS TEIUIOTHI, METOIBI TEIUIOCOepEKeHNUS,
TEOPETUYECKOTO U METOJIMKY TIPOBEICHUS 1 00paOOTKH PEe3yJIbTATOB TEIUIOTEXHUYECKOTO SKCIICPUMEHTA
9KCIIEPHUMEHTAIBEHOTO

HCCIIeIOBAHMS 00BEKTOB,
IIPOLIECCOB, ABJICHUH, IPOBOJUT
3KCIEPUMEHTHI 110 3a1aHHOU
METOJIMKE U aHAJIU3UPYET

pe3yIbTaThI
2.1.3 IlpumMepbl TECTOBBIX 3a1aHMii

1. Ckonbko 1bJa (KT) pacTaer, eciii jiel Maccoil 5 kr u temneparypoit 0°C omyctuts B Boxy Maccoit 10 kr u
temmeparypoit 0°C:

a) 1

b) 10

c) 0

d 5

2. Haiigure paboTy, coBepIIaeMyro IByMs MOJISIMH HACaTBHOTO ra3a mpH ero m3odapHoM Harpeanuu Ha 100°C ([Ix).
R=8,3]>x/mom5-K:

a) 166

b) 1660

c) 830

d) 83

3. Kaxoif nomkHa OBITH TeMIlepaTtypa XOJOAWIbHHKA TerioBoi MammHbl (°C), uroObl MakcuMmanbHOe 3HaueHue KIIJ]
pasnsuiock 50%? Temneparypa HarpeBatens 327°C:

a) 260

b) 27

c) 327

d) 300

4. Temmooi nurarens ¢ KI1J] 50% 3a oguH MUK OTAAET XOMOMIBHUKY 56 kJ[x Terutotel. Kakas padorta um (x/x)
COBEpIIAETCS 32 OUH LIUKII:

a) 40

b) 27

c) 56

d) 17

5. Ecmu € = 16, k = 1,5 To Tepmuueckuii KI1/1 kaporopatoproro JIBC (¢ moaBogoM TEIUIOTH IPU V = const) paBeH ...

a) 0,75

b)

0,5




c)
d)

a)

b)

d)

b)

c)
d)

a)
b)
c)
d)

a)
b)

d)

10.

b)
c)
d)

0,25

t

Ecmu g = 1 kBt/M?, A = 50 Br/(M-K), & = 100 mm, t; = 500°C, T0 115 CTeHKH,

ty
MOKa3aHHOW Ha rpaduke, Temneparypa t2 paBHa °C. \

t
498 2

- (=COnst

500 0 7 o %

502

102

Ecmu Aq = 50 Br/(m-K), A2 = 30 Br/(M-K), To II0THOCTH TEMIOBOTO TIOTOKA ( B KBT/M? paBHa ...
377

37700
37,7

3770

Ecmu onpenenstomas Temnepatypa 20°C, o = 60 Br/(m?-K), d = 0,1 M To kputepuii nogobus (uucno) Hyccenbra,
COTJIaCHO TaOJMIIe, PaBeH ...

t°C | A, BTiMK)

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

Ecnu usnyuaTenbHas cioco6HocTs ceporo Tena E = 5000 B1/m? To koadduiment ninyuenus tena B Br/(m?K*) pasen ...

4
5 O T =1000 K

5,67

0,5

Ecmu G1 = 10 kr/c, ¢'p1 = ¢"pi =4,2 xJIx/(xr-K), t"1 70°C, t'1 = 80°C, T0 , To TemnioBoii NOTOK, OTJAaBaeMblii FOPSIUM
TEIIOHOCUTENEM, B KBT paBeH ...
42

4,2
420

0,42

2.1.4 TIpumepbl BONIPOCOB




RBPBOWoONoTORARWOWNMNRPROONGO~WNE

0.
1.
12.
13.
14.

Cmecu naeanbHbIx ra30B. CHIOCOOBI 3a1aHUsI CMECH.

IlepBoe, BTopoe Hauana TEPMOJUHAMUKYU U €r0 IPUMEHEHHE.

YpaBHeHHEe PHEPTUU ra30BOro MpoLecca U ero NpUMeHEeHHE.

MeTtoauku pacyera LIMKIOB JBUraTeNeii BHyTPEHHErO CTOpaHHUs.

MeTtoauku pacyera LUKJIOB JBUraTeNeii BHEIIHErO NOABOAA TEIIOTHL.

MeToauku pacueTa IHUKIOB ra30TypOHHHBIX yCTAaHOBOK.

BonsHoii nap, MeTozibl pacuera.

BnaxHslil BO30yX, METOABI pacyeTa.

MeToauKH pacueTa IHUKIOB ITAPOCHIOBBIX YCTAHOBOK.

VYcnoBusi 0HO3HAYHOCTH B NIPOIIECCAX TEMIIOMPOBOIHOCTH.

CranuoHapHast TeIIONPOBOAHOCTh IIIOCKOM OAHOCIOWHON CTEHKH IPU IPAHUYHBIX YCIOBUsX I posa.
CranuoHapHast TeIIONPOBOAHOCTh MJIOCKON MHOTOCTIONHON CTEHKHU MPU IPaHUYHBIX YCIOBHSIX I poxa.
CranuoHapHast TeIIONPOBOAHOCTh IIUIHMHIPUYIECKOI OHOCTIONHON CTEHKH IPHU IPaHUYHBIX YCIOBUX I poza.
CranuoHnapHast TeIIONPOBOAHOCTh IIUIMHAPUIECKON MHOTOCTIONHON CTEHKHU NP IPaHUYHBIX yciaoBusx I pona.
Teopus nonobus. Kpurepuu nogodusi.

Tennonepenaua uepes IIOCKYIO OJTHOCIONHYIO CTEHKY.

Temnonepenaya yepes MIOCKYI0 MHOTOCIIONHYIO CTEHKY.

Temnonepenaya yepe3 LUIMHAPUIECKYIO OTHOCIONHYIO CTEHKY.

Tennonepenawa yepes HUIMHAPHUECKYIO MHOTOCIOHHYIO CTCHKY.

Mertop! pacyeTa TEIIIOOOMEHHBIX aNaparoB.

XomomuneHas ycraHoBKa. [IpuHIHIT paboOTHL

TemnoBoit Hacoc. [IpuaIIMT paboTHI

Tepmotpanchopmarop. [Ipunimn paboTs

2.2 TunoBble 3aJaHNS IS OLIEHKH YMEHHMI B Ka4yecTBe 00pa30BaTe/IbHOIO pe3y/ibTara

[TpoBepsieMblii 00pa30BaTENbHBIN Pe3yIbTAT:

Kox n HaumeHnoBaHue
WHIUKATOPa JOCTHKESHUS
KOMIIETEHIINHU

OO0pazoBaresbHbII pe3ysbTaT

OIIK-1.2. IIpuMeHsieT OCHOBHBIE
TIOHSTHS U 3aKOHBI
€CTECTBEHHBIX HAyK JJIs
pelIeHus TPeIMETHO-
npoIIBHBIX 33124

OO6yuaronuiicst ymeer:
UCIIONIb30BaTh OCHOBHBIC IOHATHS M 3aKOHBI TEIUIOTEXHHKH JUIS PELICHUS MpPEAMETHO-
npodHIBHBIX 33134

2.2.1 TlpumepsI 3aga4
ManomeTp, yCTaHOBIICHHBIH Ha TApOBOM KOTJIe, OKa3bBaeT nasieHue 1,8 MIla. KakoBo abcoiroTHOE MaBieHUE mMapa B
KOTIIe, eciii aTMocdepHoe naBieHue pasHo 0,099 MIla.
Bakyymmertp moka3zeiBaet paspexernue 80 k[la. KakoBo abcommoTHOe MaBiieHHE B COCyAe, el aTMoc(hepHOE TaBICHHE
o 6apometpy cocrasisier 0,1 MIla?
B Oamione comepxutTcs 2 Kujorpamma kuciaopoia mnpu aasienud 8,3 MIla u temmeparype 15° C. Boruucauth
BMECTHMOCTb (€MKOCTb) OansioHa. BennmunHy yaenpHOM ra30Boi MOCTOSTHHOM A KHCIIOpOoa MPUHATH paBHOH R = 259,8
JUx/(krxK).
PesepByap BMecTUMOCTBIO 4 M3 3alOJHEH YIVIEKHCIBIM ra3oM. HailTu Maccy 3Toro raza u €ro Bec, €Ci U30BITOYHOE
JIABJICHHE, TIOKA3bIBAEMOES MAaHOMETPOM, PUCOSAUHEHHBIM K pe3epByapy, pasHo 40 klla, Temmnepatypa raza - 80° C, a
aTMocdepHoe (bapomerpuueckoe) napinerue paBHo 102,4 klla. YimenbHas ra30Bas MOCTOSHHAS JJIS YTTIEKHCIIOTO ra3a
paBHa R = 188,9 [Ix/(xrxK).
Kommnpeccop kagaet Bo3ayx B Bo3myxocOopHHK o0beMoM V = 100 i1 [lepex moakaumBarreM B BO3AYXOCOOpHUKE OBLITO
arMocdepHoe naBierne 750 MM pr. cT. u Temreparypa t1 = -10°C. Tlocie moaKaYMBaHUs JaBIeHUE B BO3AYXOCOOPHHKE
cTao pz = 8 Gap Mo MaHOMETpY, a Temmeparypa t; = 25°C. OnpenenauTs Maccy MoAKaYaHHOTO BO3IyXa.
3amaH 00bEMHBIM COCTaB CMECH Ta30B (1c0, = 10%, 10 = 2%, 1y, = 60%, 19, = 28%). OmpenenuTs 0 Kakoro

JIaBJIEHHs 10 MAHOMETPY HYXKHO CKaTh 3Ty CMeCh, uTo0bI ipu Temneparype t = 100°C macca m = 20 kr umena oobem V
= 1,2 M%. Bapomerpuueckoe jaBneHne 750 MM pT. CT.

2 KI KHCJIOpOJa C HAadalbHBEIM abCONMOTHBEIM AaBieHueM 6 MIla u HavansHOM Temmeparypoi 17 °C pacumpsrorcs
n30TepMIYecKH 10 KoHeuHoro pasieHus 0,1 Mlla. Onpenenuts 00beM KHCIOPOJa B Hadajle ¥ B KOHIIE PACIIMPECHUS H
paboTy pacrmpeHus.

4 Kr BO3yXa ¢ Ha4aJIbHBIM a0COMIOTHEIM faBienueM 1,2 MITa u HauansHOM TemnepaTypoi -10°C cxumaroTes anuabaTHo
no xonewHoro masierus 0,2 MIla. Onpexenuts 00beM U TeMIEpaTypy BO3IAyXa B KOHIIE CXKaTHsi, paboTy cxXaTus H
M3MEHEeHHEe BHYTPEHHEH YHEpPTHH, €ClM TIoKa3aTenb aanadatsr 1,4.

2 Kr BO3IyXa ¢ Ha4YaJbHBIM abcomoTHeM aasienueM 0,12 MIla n magansHOM Temmeparypoit 20 °C cKUMArOTCs npu
HOCTOSIHHOM JIaBJIEHMH JI0 Y IebHOro oobema 0,05 m%/kr. Onpeenuts paboTy cxkaTus, H3MEHEHHE BHYTPEHHEH SHEPrUn
1 KOJIMYECTBO OTBEACHHON TEIUIOTHI OT BO3AyXa.




10.

11.

12.

Z[O KaKOIr0 HAaBJICHHUS HA0 CXKaTh BO3AYX B MOJHUTPONHOM IIPOLECCE CO CPEAHMM IIOKa3zaTreiaeM N = 1,3 B NWINHAPE

JBUratels BHYTPEHHEro cropanus (au3ens) npu HauanbHOM abcomroraoMm nasinennu 100 x[la u temmeparype 125°C,
4TOOBI JIOCTMTHYTh TEMIEpAaTypbl BociuiameHenus tormea 650°C? Onpenenuts Takxke paboTy, 3aTpauMBAaEMylO Ha
CXKaTue, ¥ KONUYECTBO OTBOAMMOM TETIOTHI, OTHECEHHBIX K /K2 BO3AyXa. TemI0éMKOCTb BO3/lyXa CUUTATh HE 3aBUCALIEH
OT TEeMIIEPaTypHl.

Bosnyx, umes HayanbHyto Temieparypy t1 = 27 °C u abecomorroe nasnenue P = 1 MIla, H30TepMUYECKH PACIIHPAETCS
Jo pasnenus Pz = 0,1 Mlla, a 3aTeM HarpeBaeTcsl B U30XOPHOM IpoIiecce 10 TeX MOop, MOKa JaBIeHHe He CTaHEeT PaBHBIM
p1. TpeOyeTcss onpenenuTh yAeiIbHBIH 00BbEM BO3IyXa B KOHIE M30XOPHOTO ITI0/IBOJA TEIIOTHI, a TaKKe M3MEHEHHs
yAENbHBIX 3HaYCHUN BHYTPEHHEH SHEpPrUM, SHTAJIBINM M 3HTPOIHMM B M30XOPHOM Ipouecce. TermioeMKocTs Bo3ayxa
CYMTATh HE 3aBUCSILEH OT Temneparypbl. M300pa3uts nporeccs B P-V T-S quarpaMmax.

BBIYKCIUTE MIOTHOCTH TEMIOBOTO MIOTOKA (| 4EPE3 IIOCKYIO CTEHKY TOMIUHOM O = 110 MM, BBHINOTHEHHYIO U3 YKa3aHHBIX
HUOKE M30JISUOHHBIX MATEPHATIOB (IPUMEHSAEMBIX B BATOHOCTPOECHUH), KOI(D(PUIIUEHTHI TEMIONPOBOAHOCTH KOTOPHIX A,
Bm/(mK), CBS3aHHBIX C TEMIIEPATYPOH CIEAYIOIMMH 3aBUCUMOCTAME: InesenuH A = 0,060+0,002-t; munopa A =
0,035+0,002-t; monmuctunon [ICE-C A = 0,038+0,0036-t; nomuyperan IIITY-3C A = 0,004+0,0035 1. Temneparypbl
HOBEPXHOCTEN CTEHKU COOTBETCTBEHHO paBHbl t{” = 21°C u t§" = -1°C.

Onpenenuts KO3((GUIMEHT TEIUIONPOBOIHOCTH KHUPIHIHON CTeHKH TommuHOW 390 MM, ecim Temreparypa Ha
BHyTpeHHeil nosepxHoctu 300°C 1 Ha HapysxkHeit 60°C. [ToTepu Temna yepes cTeHky q = 178 Bt/m2,

Croit 162 Ha TOBEPXHOCTH BOABI nMeeT TommuHy 400 MM, a TeMIiepaTtypa Ha BepXHEH U HIDKHEH TIOBEPXHOCTSIX PABHBI
0°C u -15°C cootBercTBeHHO. OmpeaenuTh TEMIoBod MOTOK 4epe3 1 M2 MOBEPXHOCTH JIbla, €Cld KO3(Q(MUIUEHT
TEIUIONPOBOJHOCTH JIbJa paBeH A, = 2,25 Bm/(m-2pad). Kak U3MeHHUTHCS TEIIOBOM MOTOK, €C/IH JIEA MOKPOETCS CIIOEM
cHera TOMIIMHOW 250 MM ¢ KOI(p(MUIMEHTOM TEIUIONPOBOAHOCTH A1 = 0,465 Bm/(m-epad), a Temmeparypa Ha
noBepxHocTH cHera - 20°C.

OIIK-1.3. [Ipumensier | OOyuaromuiicss ymeer:
€CTCCTBCHHOHAYYHBIC METO/AbI MNPUMEHATb METOABI TCOPETHUCCKOTO M ISKCICPUMCEHTAJIBHOI'O HMCCICIOBAHUA O6’I)CKTOB,

TCOPETUIYECKOTO n | IpoUecCcoB U HBJ’IGHHﬁ, MMPOBOAUTH TCINIOTCXHUYCCKUE SKCICPUMCEHTEI 11O 3allaHHOfI MECTOOUKEC

9KCIIEPUMEHTAITLHOTO
HCCIICTOBAHHUS 00BEKTOB,
MPOIIECCOB, SBICHHUN, MPOBOIUT
SKCIEPUMEHTHl TI0  3aJaHHOM
METOIHKE u aHAIN3UPYET
pe3yIbTATHI

1 00pabaThIBaTh UX PE3yJIbTAThI

2.2.2 TIpumepsI 3a1a4

AHanu3 MpoxyKTOB CropaHusi Mokaszaj CIeAyromui 00bEMHbII cocTa, %: CO; - 12,2; Oz - 7,1; CO - 0,4; N2 - 80,3.
OnpenenuTs MacCOBBII COCTAB BXOJSIINX B CMECh I'a30B, Fa30BYIO IIOCTOSIHHYIO, Y/ICTbHBINA 00BEM INIOTHOCTH CMECH TPH
abcorroTHOM faBiieHun p = | MIla u temneparype t = 250 °C. Onpenenuts Takxke HapIHaibHbIC 1aBICHHS KOMIIOHCHTOB

Bosayx, umes HadanbHyto Temmneparypy t1 = 27 °C u abcontotHoe AasneHue P1 = 0,5 MIla, n30TepMUYECKU PACITUPACTCS
1o gasnenus P2 = 0,1 Mlla, a 3aTeM HarpeBaeTcsl B U30XOPHOM IPOIIecce JI0 TeX MOp, OKa AaBJIeHHE HE CTAHET PAaBHBIM
p:. TpebyeTcs ompenenuTh yAETbHBI 00BEM BO3AyXa B KOHIIE M30XOPHOTO IMOJBOJA TEIUIOTHI, a TAKXKE M3MEHEHHS
YAETBbHBIX 3HAYCHUH BHYTPEHHEH SHEPruM, SHTAJIBIHMH M DHTPOIHMH B H30XOPHOM mporecce. TermioeMKocTs BO3ayXxa
CUNTATh HE 3aBUCSIIEH OT TemrepaTypbl. M300pa3uts mpoueccsl B P-V T-S quarpammax.

Omnpenenuts CTENEHb CXKaTHs, JABICHWE M TEeMIlepaTypy B HEPEXOJHBIX TOYKaX HCAJbHOTO IUKJIA ITOPIIHEBOTO
JIBUTATeNIsi BHYTPEHHETO CTOpaHHUs C IOJBOJOM TEIUIOTHI IPH IOCTOSHHOM 00B&Me, a Tarke Tepmuueckuit KITJI,
yzenbHble 3Ha4eHus (Ha 1 Kr pabodero Teina) mosie3HOH paboThl, HOABEAEHHOM M OTBEAEHHOH TEIUIOTHI, €CIIH N3BECTHO,
4TO a0CONIOTHOE NaBJIeHUe pabodero Tena B Havaje ckatus p1 = 95 klla, a B koHIe cxarus — p2 = 0,65 MIla. OTHOImIEHHE
JlaBJIeHUit pabodero Tela B Iporecce MmogBeieHns TerioTsl 3,3. Temmeparypa B Hadase nporecca cxkarust 50°C. Pabounm

J1J1s1 TeOpeTHYECKOro OTHOCTYIIEHYaTOTO BO3AYIITHOIO KOMIIPECCcopa OIPEAEINTh CEKyHIHYIO padoTy, 3aTpadnBacMyto Ha
€ro IpUBOJI, ECIIH 110a4a KOMIPeccopa MpK HaualbHbIX 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 npoTekaet 0 HOIMTPOIIE C I0Ka3aTeaeM

TMaccaxupcKkuii BArOH UMeET ILIOMAb OrpaXaeHus Ky3osa F=225 m?. IpuBenéuublii koopUIUUEHT TemIonepeiadn
yepe3 OrpaxkIcHHe BaroHa ¢ y4éToM MHQWIbTpauuu Bosayxa K = 2,5 Bm/(m?-K). Kakosa GyJeT cpeiHss TeMIepaTypa
BO3JyXa B BaroHe IPH TeMIeparype HapyXHOro Bozayxa ty = 5°C, eciu OTONHTeNbHAS CHCTEMa BaroHa HMeeT
CyMMapHyI0 TUIOIIa b TEMIOOOMEHHON MoBepXHOCTH F=25 M2, eé Temnepatypa te; = 40°C? Cpennuii kosppuuueHT
TEMIOOTIA4H OT TEMIO0OMEHHOM MOBEPXHOCTH CUCTEMBI OTOIUIEHHS K BO3yXYy O = 12 Bm/(M?-K). CyMMapHas MOIITHOCTE
JIOTIOJTHUTENBHBIX UICTOYHUKOB BHYTPEHHET'O TETIOBBIJCTICHUS B BaroHe Qgus = 2,8 xBm.

CranbHasi CTEHKa TEMIOOOMEHHOM MOBEPXHOCTH MAPOBOrO KOTJIA TOMMUHON 0= 20 MM OMBIBAETCS C OJHOM CTOPOHBI
KUIISIIIed BOJOH IpH abCcoutoTHOM JaBiieHnu p = 0,6 MIla, a ¢ 1pyroit CTOPOHBI — JBIMOBBIMH ra3aMu ¢ TEMIIEPaTypoi
t1 = 900°C. VY enbHas MaponpoM3BOUTENLHOCTE MOBEPXHOCTH HarpeBa § = 21 k2 (M2-u), CyXOro HACBIIIEHHOTO Napa.

1.
CMECH.
2.
3.
TEJIOM CUUTATh cyxoﬁ BO34YyX.
4,
n=1,.2.
5.
6.

Omnpenenuts ko3 duIMEHT TemIonepenaun K u mepeman Temmeparyp B CTeHKe Ayp, ecnu  Kod(hHIHeHT
TEIIoNpPoBoAHOCTU cTamu A = 40 Bm/(m? K).




Onpenenuts TpeOyeMmble IUIOMAAN OBEPXHOCTEH MOPAMOTOYHOIO U IMPOTUBOTOYHOTO TEIJIOOOMEHHHUKOB JUIs
[ " .
oxjaxkaenus macia B konunuyectse G,=0,93 ke/c or tw = 65°C no tM =55°C. Pacxon oxuaxnaromen Bogsl Gyw=0,55
. / . o .
ke/c, a e€ TeMIiepaTypa Ha BXOJie TeIUIOOOMECHHHUKA - tW . Pacuérabrit koaddunment teruronepenadn — K. TemmoéMKOCT

macna C,,=2,5 x/[oc/(ke-K). Tenmoémrocts Bomsl Cw=4,19 x/{orc/(ke-K). N300pa3uts rpadyuku H3MEHEHHS TEMITEPaTypP
BOJIBI M Maclia B TEIUI00OMEHHHKE.

2.3 TunoBble 3aJaHUA /Il OLIeHKH HABBIKOB B KauecTBe 00pa30BaTe/IbHOI0 pe3ybTaTa

OIIK-1.2. Ilpumenser ocHOBHEIE | OOyJarOUIMiACs BIaeeT:
HOHATHSA U 3aKOHBI €CTECTBEHHBIX | HAaBBIKAMU IPOBEICHNUS TEIUIOBBIX PACUETOB JUIS PELICHHs IPEAMETHO-IPO(QUIIBHEIX 33124

HAayK ISl PEelICHHs MPeIMETHO-
mpoGUIBHBIX 33734

10.

2.3.1 llpumepsI 3aganuii

Kak 3aBucHT [aBiieHHE HACBHIIIEHHOTO IIapa OT Temmeparypbl? ONMIIMTE METOAMKY OIPEAETICHUs JaBICHHS
HACBIIIEHHOT0 Tapa B JabopaTopHoi padote 1. Onpenenure AaBieHNe HACKIIIEHHOTO BOJSIHOTO Iapa IIpH TeMIepaType
45°C, mokaszanus mee3omerpa 4,2 cM, eciii HadanbHast Temrepatypa 20°C, hg = 3,3 cm.

Kak ompenenuts k03((GHUIMEHT NOBEPXHOCTHOTO HATSDKEHHWS, ONMIIMTE METOAMKY ompejeneHus koadduumenra
MOBEPXHOCTHOT'O HATSDKEHHUS BOJIBI B 1abopaTopHO# padote No2. Onpenenutb KodQHUIMEHT MOBEPXHOCTHOT'O HATSHKEHHS
nipu Temmnepatype 38°C, ecnu mokazaHus Mbe3oMeTpa 42 MM.

Kak 3aBHCHUT BS3KOCTB JKHJIKOCTH OT TEMIIEPATYPhI, ONMUIIUTE METOAMKY OINpEe/eICHHUs BA3KOCTH B JabopaTopHOU padboTre
Ne3. Onpenenuts BA3KOCTH XHAKOCTH IpH Temiepatype 50 °C, eciu hg = 103 MM, hy = 20 mm, hy = 70 mm, At = 15,7 c.
B mapornieperpeBaresne KOTEIbHOTO arperara 3a c4ét moaBeacHHoi Temnotsl =240 xJ[k/Kr k [ ke BOASHOrO mapa mpu
MOCTOSIHHOM JaBjieHun P =2 MIla temmeparypa mapa nossicunacsk 10 3Hauenus t = 300 C. Onpenenurs MOCTOSHHbIE
napa 1 ero napameTpsl 0 aporneperpeBateis (TeMrepaTypy, YAEIbHbI 00bEM, SHTAIBIHNIO, BHYTPEHHIOI SHEPTHUIO
SHTPOMUIO). PelieHue 3a1auu WUTIOCTPUPOBATSH i-S THarpaMMOi.

Kakoe xonn4ecTBO Bo3ayxa HEOOXOANMO MPOMYCTUTH Yepe3 CYIIMIBHYIO KaMepy, 4TOOBI OT MaTepralia, HOMEIIEHHOTO B
Hee, oTBecTH / m BoAbI? HapyXHBIN BO3IyX MU OapOMETPUIECKOM MaBIICHUH B = 745 mm pm.cm., uMes Temreparypy ty
=10 °C u OTHOCHTEIBHYIO BIaXHOCTh P = 50%, B Kanopudepe mogorpeBaeTest 0 TeMIIEPaTypsl t, = 60°C, a

3aTeM BO3JyX IOCTYIIAeT B CYHIMIBHYIO KaMepy M BBIXOAMT M3 Hee MPH OTHOCHTENILHOM BiiakHOCTH (@ = 90%. Pemenue
3a71a4M WILTIOCTPUPOBATh B i-0 quarpamme.

[MaporypOunHas ycraHoBka paboTaeT mo nukiy PeHKMHA ¢ HayalbHBIMU MapameTrpaMu pi = 15 0ap u t1 = 450°C.
Hasnenue B koHaeHcarope p2 = 4 klla. Onpenenuts Tepmudeckuit KI1J] iukna PeHknHA 1 CpaBHUTH €T0 ¢ TEPMUUYECKUM
KITJ nukna KapHo B TOM e HHTEpBaJie TEMIEPATYP.

Bosayx, nMest naBienue o masomeTpy p1 = 0,4 MIla u Temnepatypy t1 = 130°C, BriTekaeT B aTMochepy depes Cornio
JlaBans. MaccoBsiii pacxon Bo3nyxa — G = 0,4 xe/C. Onpenenurb TEOPETHYECKYI0 CKOPOCTh MCTEUEHUSI U OCHOBHBIE
pasMepsl comta (M300pa3uTh CXeMy colula B Macitate). YToi KOHyca paclIMpsIIOLIeHCs 9acTH COTlIa IIPHHATH PaBHBIM
10°. bapomerpuueckoe mapneHue B = 750 mm pm. cm. OUpenenuTh TaKKe paclioiaraéMyr MOIIHOCTh CTPYH TpHU
nucredyeHnH. Vicreuenne cunTath annabaTHBIM, CKOPOCTh BO3/lyXa IepeJl COIUIOM M TIOTEPH Ha TPEHUE HE YUUTHIBATb.
Beruncnants u nokasate rpadudecku 3aBucuMocTh Tepmudeckoro KITJ[ nmkina PenknHa mapocHioBOW yCTaHOBKH OT
HaYaJIbLHOM TeMIIepaTyphl apa, NpHHAB ee paBHO# 400, 450, 500, 550 u 600 °C ipr OTMHAKOBEIX 3HAUCHUSX HAYATLHOTO
abcomroTHOTrO aBieHus P1 =20 6ap 1 KOHEUHOTO AaBiIeHus P2 = 5 klla. [loka3aTs TakxKe BIMSHUE TOBBIIICHUS HAYaIbHON
TEMIIEpaTypbl Iapa B NUKJIE HA U3MEHEHHE CTEINeHH BJIAXXHOCTH Iapa, BHIXOJIIETO M3 MapoBOro ABUraTels. Pemenue
3a/1a44 WILUTIOCTPUPOBATE B i-S Tuarpamme.

Ilo paHHBIM TEIUIOBBIX M3MEPEHMH TEIUIOMEPOM CpEIHEH YIEeNbHBIA TEIUIOBOM IOTOK Yepe3 OrpakJIeHUs
U30TEPMUYECKOTO BaroHa IPH TEMIEPAType HApy:KHOro Bo3ayxa ty = 1°C u Temmneparype Bo3ayxa B Barode t, = 1°C
cocraBun ¢ = 8,5 Bm/m?. Ha CKOJBKO MPOIEHTOB M3MEHHWTCS KOJNMYECTBO TEIUIA, MOCTYNAOIIETO B BAarOH 3a CUET
TEIUIONepelaud  uYepe3 OrPaXACHHs, €CIM IPH MNPOYMX PpaBHBIX YCIOBHSX Ha €ro IOBEPXHOCTb HAJOKHUTh
JIOTIONTHHUTENBHBIN CIIOM M30JISALUN U3 THATEPMa TOMIUHON O = 30 mm ¢ kodddumerToM Temtonposoanoctu A = 0,036
Bm/(mK)?

Omnpenenuts TpeOyeMyl0o MUHMMAJIBHYIO TOJIIMHY OOMYPOBKHM Ta30oxoaa KOTJa, 4ToObl TemrepaTrypa €€ Hapy>KHOH
noBepxHoctr He npessimana 50 °C mpu Temneparype ra3oB B razoxozae ti = 300 °C. DxBuBajeHTHbINH KO3GPUIHEHT
TEMIONPOBOJHOCTH 0OMYPOBKU A = 0,6 Bm/(m -K). CymmapHsIii K03 UIMEHT TEMIO0TIa41 CO CTOPOHBI Ta30B - 01 = 65
Bm/(m*-K), co cToponbl Bo3ayxa O = 16 Bm/(m?-K), a Temnepatypa Bo3ayxa t, = 20 C.

OIIK-1.3. [Tpumensier | OOywaronuiics BIageeT:

€CTECTBEHHOHAy4YHbIE€  METO/bI | HABBIKAMU NPUMEHEHHS METOJIOB TEOPETHUECKOTO M 3KCIIEPUMEHTAJIBHOTO HCCIIeIOBAHHS
TEOPETHIECKOTO 1 | OOBEKTOB, IPOLIECCOB U SIBJIECHHI, HABBIKAMHU MPOBEICHUS TEIUIOTEX HIYECKHUX SKCIIEPIMEHTOB
9KCIIEPUMEHTAILHOTO T10 33/IaHHOM METO/IMKE ¥ HaBBIKAMH 00pabOTKM UX Pe3yJIbTaTOB

HCCJIEAOBAHUA O6’I>CKTOB,
IMpOI1ECCOB, ﬂBHeHHﬁ, IIPOBOAUT




OKCIICPUMCHTBI 1o 3aﬂaHHOﬁ
MCTOOUKEC n AHAJIU3UpyeT

pe3yIbTaThl
2.3.2 Ilpumepsnl 3aganmii

1. Kak (4 Bo CKOJIBKO pa3) U3MEHHUTCS KO GHULIUEHT TEIIO0T/Aa41 IPU TYpOYJICHTHOM TeUSHUH Tra3a B TpyOe (J1abopaTopHas
pabora No7), ecnu mpH MPOYMX PAaBHBIX YCIOBHAX 3a CYET IIEPOXOBATOCTH MOBEPXHOCTH TPYOBI KO3 HUIHEHT
THIIPABINYECKOTO COTPOTUBICHUS & ymeHsmuTes 1,5 paza?

2. Tlpm TypOyJIeHTHOM TEYEHHH >XUAKOCTH B TpyOe (JabopaTtopnas pabdora Ne7) TerurooOMeH Ha CTaOMIH3UPOBAaHHOM
ydacTke onuchiaercs Gopmymnoit Nu = cRe%8, Kak (1 BO CKOJBKO pa3) M3MEHUTCS CPEIHMI TeMIepaTypHbIH Hamop
MeXAy CTeHKOU U XUAKOCTbI0 AT=T\ —Tf , €cu Npu NOCTOSIHHBIX IJIOTHOCTAX TEIJIOBOTO IOTOKA Cjw U TEMIEpaType
JKUJKOCTH Ha BXOJIe Tt YBEIUYHUTB €€ CKOPOCTh B 2 pa3a, a AUaMeTp TPYObl YBEITUUHUTH B 2 pa3a?

3. Uro HyXHO caenars B JabopaTopHoi pabore Ne9, 4ToOBI YBETHMUYUTH pacXoi Ia3a MPH UCTEUSHUH Yepe3 CyxKaroleecs
COIUIO HEM3MEHHOW T€OMETPHH B CBEPXKPUTHUECKON 00IacTH UCTEUeHHS?

4. CpaBHHUTE IUIOTHOCTH [TOTOKA M3JIy4eHHs JaTyHHOH miacTuHbl € = 0,06 (C IpOKaTaHHOH MOBEPXHOCTHIO) M IJIACTHHBI &
= 0,2 (oOpaboTaHHO ITpyObIM HaXK1akoM) Ipu Temrepatype 22°C.

5. Omnpenenure MIOTHOCTH ITIOTOKAa M3JIy4YEHUs] aOCOJIIOTHO YEPHOIO Tela IPH TeMIepaType, AIsS KOTOPOH JUIMHA BOJIHBI
COOTBETCTBYET MAKCHMAJILHOM CIIEKTPAILHON IIOTHOCTHU M3JTyYeHUs Amax = 0,48:10° m.

6. Onpenenute TemmepaTypy T2 TNOBEPXHOCTM HAWMEHBINErO JMaMeTpa CTeHKH Kanopumerpa (F2 =18,84*10-3w?),

BBINOJTHEHHOTO U3 OOBIKHOBEHHOTO CTEKIA TONIMHON & = 0,3 MM (ko3 punuenT Teronposoauoct A = 0,74 Bt/(m-K)),
€CII CpPEeIHssl TeMIepaTypa oxJaxkjaaromeil Boxsl ty m mortox wuzmydeHus Qi.p, meperaBacMoro B BOAY, PaBHBI
SKCIIEPUMEHTANbLHBIM JaHHEIM. Ko (HIMeHT TermiooTaaun oT cTeHku K Boge ¢ = 1000 Br/(m?K). Crenky ams pacuera
MIPUHATH 32 INIOCKY10. OIIEHNUTE pacXoXKACHHE MEX Ty YKa3aHHBIMH TeMIIepaTypaMH, €ClIU JOMyCTUTh 3aMeHy 12 Ha to.

2.4 TlepeyeHb BONPOCOB /15 MOATOTOBKH 00y4aOIIMXC K MPOMEXKYTOYHOI aTTecTallnu
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HporLeccaM.
29.
30.
1.

OcHoBHble NIOHATHA TepMoarHaMuKU. Y paBHeHne MKT, ypaBHeHue cocTostHus.
[TapameTpsl cocTOSTHUS.

3aKOHbI U/I€aIbHBIX Ia30B.

CwMmecu naeanbHbIX ra3oB. CriocoObl 3a1laHUsI CMECH.

DHepreTuka TepMOAMHAMUYECKON CUCTEMBI.

TemnoeMKoCcTh. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.
TepmMoInHaMHYECKUE TIPOLIECCHI.

ITonuTponHelii mponecc. Y paBHEHUE MOJIUTPOIIHOIO MIPoLIECcca.

ITepBoe 1 BTOpOE Havasia TEPMOJIUHAMUKH.

YpaBHEHHE dDHEPTUH I'a30BOr0 MPOLECCa.

OHranbnus. 3MeHeHune SHTaNIbIINK B TEPMOAMHAMUYECKUX MTPOLIECcCaX.
OHtponus. I3MeHeHue 3HTpoNnuy B TEPMOAVMHAMUYECKUX MPOLIECCAX.
Tepmonnaamuueckue nukiel. Tepmudecknid KIT/I nukna.

[Tuxn Kapno. Tepmuueckuii KI1/I nukna Kapro. HeoOpatumsrii iiukn Kapso.
OO6partnsii nukn Kapxo.

Teopema Kapho.

Teuenue ra3zoB 3akoH oOpaiieHus Bo3aeicTBus. Cora, 1udhy30psl.
Omnpenenenne CKOPOCTH UCTEUEHUS ra3a U3 coruia. Kputuueckne napaMeTpsl.
Omnpenenenue pabOThl UAECATBLHOTO OAHOCTYTIEHYATOI0 KOMIIpECccopa.
MHoOrocTyneH4aTblii KOMIIPECCOP.

PeanbHbIll KOMIIPECCOD.

[{ukiel qBUTaTeneii BHyTPEHHETO CrOPaHUSI.

kel IBUTATENICH BHEITHETO MOIBOIA TEIIOTHI.

PerenepatuBHbIE IUKIIBI.

Peanbnbie rasel YpaBuenue Ban-Jlep-Baansca.

Boagnoii nap. I-S nnarpamma BozisHOrO napa.

Bnaxxusrit Bo3ayx. I-d amarpamMmma Bia)xHOTO BO3ITyXAa.

XuMuueckas TepMoiHaMuKa. [lepBoe Hauano TEpMOAMHAMUKY IPUMEHUTEIBHO K XUMUYECKUM

[{uK1bI ra30TYpOMHHBIX YCTAaHOBOK.
[{uKJIBI TapOCUIIOBBIX YCTAHOBOK.
N3oTepMuueckne NOBEpXHOCTH. TeMIepaTypHbIi rpaiuieHT.




Nk~ WLN

pona.

pona.

10.

TennonpoBOIHOCTh B Ta3ax, KHUIKOCTSIX, METAIIIAX.

OCHOBHOM 3aKOH TETUIOMPOBOIHOCTH.

HuddepennmanbHoe ypaBHEHUE TETUIONPOBOIHOCTH.

YacTable caydan JuQQepeHInaIbHOr0 YPaBHEHUS TEIUIONPOBOHOCTH.
YcinoBust 0THO3HAYHOCTH B MPOIECCaX TEIUIOMPOBOIHOCTH.
®dusnyecKue CBONCTBA KUAKOCTH (Tasa).

CTaI_[I/IOHapHaH TEILIOMIPOBOJHOCTD IUIOCKOM OﬂHOCHOﬁHOﬁ CTCHKH IIPpHU I'PAHUYHBIX YCIIOBUAX |
CTaI_[I/IOHapHaH TEIIJIOIIPOBOJHOCTD IUIOCKOH MHOT'OCJIOMHOM CTEHKH IIPpHU I'PaHUYHBIX YCIOBHUAX I

CTaI_[I/IOHapHaH TEILIOIIPOBOJHOCTD HHHHHHqueCKOﬁ OﬂHOCHOﬁHOﬁ CTCHKH IIpU TpPaHUYHBIX

ycnoBusx I pona.

11.

CTaI_[I/IOHapHaH TEIJIOIIPOBOJHOCTH HHHHHHqueCKOﬁ MHOT'OCJIOMHOM CTEHKH IIpHU I'PaHUYIHBIX

ycnoBusx I pona.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

CBo0OozHas ¥ BBIHYX/I€HHAs] KOHBEKLUS.

OcHoBHOE ypaBHeHHe Teriootaaun. Koapumment rerooraauu
Teopus nogobus. Kpurepuun nomoousi.

Teronepenaya yepes MIOCKYH0 OJHOCIOMHYIO CTEHKY.

Temonepenaya yepes IIOCKYI0 MHOTOCIIONHYIO CTEHKY .
Termonepenaya yepe3 HWHIMHAPUYECKYIO OJJHOCIOMHYIO CTEHKY.
Temnonepenaya yepe3 HUIMHIPUYECKYI0O MHOTOCIOWHYIO CTCHKY.
OCHOBHOE ypaBHEHUE TEILJIONIEPEIAYH.

WuTeHcudukanys Temionepeiayy NyTeM yBelInYeHUs KodQPHUIHEeHTa TeII00TAa4H.
WHaTeHcnpuKanys Teruionepeiayn 3a CueT opeOpeHus: CTEHOK.
JuddepenunanbHoe ypaBHEHUE TEIUIOOTAAYH.

TernnmooOMeH u3irydeHrneM. 3aKOHBI TETIJIOBOTO U3ITyUYCHHUS.
TenmomaccooOMeHHbIE yCTPONUCTBA.

YpaBHEeHME TEII0BOr0O OajaHca TEIJI000MEHHOTI0 anmnapara.

Yro HazpiBaroT TOIuMBOM. Ero cocras. Kakue Buapl TOIIMBa Bbl 3HaeTe?
Kakue ncronb3yrorcss MOTOpHBIE TOILIMBA /1715 HopiHeBbIX [IBC.
Cixkuranve TOILINBA.

I'openue TorumBa. @U3NYECKUI ITPOLIECC TOPEHUS TOILIIUBA.

Bonpoce! 53k010ruu pu UCIOJIb30BAHUH TEIUIOTH.

TokcuuHble ra3bl NPOTyKTOB CTOPAHUSI.

[TocnencTust mapHUKOBOTO ¢ peKTa.

XonoaunpHas ycraHoBKa. [IpuHuun pabotsl. Buabl X0I0AUIBHBIX YCTaHOBOK.
Oxextop. [Tpunnun padboTsl

TemoBoit Hacoc. [IpuHIMNI padboThI

Tepmotpancpopmarop. Ilpunimn paGoTsl.

Kprorennas TexHuka.



3. MeToauyeckne MaTepHaJibl, ONpeAe/soIue NPoLelyPy U KPUTEPHH OLCHHUBAHUSA
c¢(hopMHPOBAHHOCTH KOMIIETCHIMI NIPH NIPOBEACHUU NIPOMEKYTOYHOM aTTECTALUH

Kpurtepun (popMupoBaHusi OLIEHOK 110 0TBETaM HA BONPOCHI, BHINIOJIHEHHIO TECTOBbIX 3aaHUH

- OIICHKA «OTJIMYHO» BBICTABIICTCS OOYyYaIOMIEMYCs, €CIIM KOJHMYECTBO MPABHIBHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 — 90% ot obuiero o6bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABIISICTCS 00YUYAIONIEMYCsl, €CITH KOJTHMYECTBO MPABHIIBHBIX OTBETOB Ha BOIIPOCHI
— 89 — 76% ot o6miero o0bEMa 3aIaHHBIX BOTIPOCOB,

- OLICHKAa «Y/IOBJIETBOPHUTEJIBHO» BBICTABIACTCS OOYYAIOMIEMYCs, €CIH KOJIMYECTBO IPABUIBHBIX
OTBETOB Ha TECTOBBIE BONPOCH! —/5—60 % oT 0011ero oobEMa 3aJaHHBIX BOIPOCOB,

- OIICHKA «HEY/OBJIETBOPHUTEIBHO» BBICTABISACTCS OOYJArOMIEMYCs, €CIM KOJUYECTBO IMPABUIHHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB.

Kpurepun ¢popmMupoBanusi OneHOK M0 pe3yJbTaTaM BbINOJHEHUS 3aIaHU

«OTJIMYHO/32a4TEH0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OIMOOK U HEJIOYECTOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTy, BHIMOJIHEHHYIO MMOJIHOCTHIO, HO MIPU HAIMYUH B HEll He Ooliee
OJTHOW Herpy0oii OIMOKHM U OJTHOTO HeJloueTa, He 0oJiee TPEeX HEI0YETOB.

«Y10BJIETBOPHUTEIbHO/3a4TEHO» — CTaBUTCA 32 padOTy, €ciau 00y4yaroUIUiics MPaBUIbHO BBIMOJIHWI HE
MeHee 2/3 Bceil paboThl WK AOMYCTUI He Ooliee oaHON Tpy0oil ommOKu U ABYX HEJ04YEeTOB, HE Ooyiee OJTHOM
rpy0oii u omgHON HerpyOoii ommOku, He Oojee Tpex HerpyObIX OIMOOK, OJHON HErpyOoil OMMOKH W JABYX
HEJIOYETOB.

«HeynoBjieTBOpUTEJbLHO/HE 3a4TE€HO» — CTAaBUTCA 3a PA0OOTY, €CIM YHUCIO OMIMOOK W HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «YyIOBJICTBOPUTEIBHOY WA NIPABUIIBHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.

Buowt owubok:

- 2pybOvle OWuUOKU: He3HAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 pPelleHusl 3a0ad,
OWUOKU, NOKA3bIBAIOWIE HENPABUTIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HezpyOble OWUOKU: HeMOYHOCTNU YOPMYTUPOBOK, OnpedeieHuUll;, HepayUOHAIbHbIL 8b100p X00a peuleHs..

- He0ouembl.: HepayUOHAIbHbIE NPUEMbl BbINOIHEHUS 3A0AHUSL, OMOeNbHbLE NOZPEUHOCIU 8 YOPMYIUPOBKe
8160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUSL.

Kpurtepun ¢popMupoBaHusi OLIEHOK 110 324eTy
«3auTeHO» — CTYJIEHT HpuoOpen HEoOXOAMMbIE YMEHHS M HaBBIKH, IMPOJIEMOHCTPUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHMs MOJTYYEeHHBIX 3HAHHWM, HE JOMyCTWJI JIOTMYECKMX U (PaKTHYECKHX OIIUOOK;
CTYJEHT IpHUoOpe He0OXO0AUMbIE YMEHHUS U HABBIKH, IPOJIEMOHCTPUPOBAJ HABBIK IPAKTUUECKOTO IPUMEHEHHUS
MOJTyYEHHBIX 3HAHUH, HO JIOMYCTHJI HE3HAYUTEIbHbBIE OINOKU U HETOYHOCTH.

«He 3a4TeHO0» — CTYJEHT JIE€MOHCTPUpPYET (pparMeHTapHble 3HAHUS H3y4yaeMOIo Kypca; OTCYTCTBYIOT
HE0OXO0IMMbIE YMEHMSI U HABBIKH, TOMYIIEHbI IPyOble OMIMOKH.



