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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WM UHBIE MaTepHalIbl Ul OLIEHKHU 3HAHUN, YMEHH, HaBBIKOB U (HJIN)
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

Metoanyeckre MaTepHaibl, ONPEACSIONNe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUSA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPU NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



1. HosicHuTEALHAA 3AMHCKA

Heﬂb HpOMe)I(YTOqHOﬁ aATTCCTAllUN — OLCHUBAHUC INPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB
OOydeHHs] 10 IUCHUIUIMHE, OO0ECICUYMBAONIMX JOCTHKCHHE IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHHS
00pa3zoBaTeNbHON MPOTPAMMBI.

@®opMbI IPOMEKYTOUHOH aTTecTaluu: 3auem (4 cemecmp )

[lepeuens komMneTeHINH, GOPMUPYEMBIX B IIPOIECCE OCBOCHUS TUCIUTUINHBI

Kox n HanmeHOBaHNE KOMIIETSHIINN Kox mHnnkaTopa qOCTIDKEHIS KOMIIETESHITHN
OIIK-1 CnocoOeH cTaBUTh U peniath OIIK-1.8 TaeT onucanue TEXHOJIOTUIECKUM MpOoIeccaM Ha OCHOBE 3HaHUN
WHXCHEPHBIE U HAYYHO-TEXHUYECKHE METO/IOB TIOJyUeHUsl, IePEeIayy 1 UCIIOIb30BAHUS TETIOTHI

3amaud B cepe cBoei
poeCCHOHATBHOMN JIESITEIBHOCTH 1
HOBBIX MEKIUCIUTLTAHAPHBIX
HaIpaBIICHUI C UCIOIB30BAHUEM
€CTECTBEHHOHAYYHBIX, MATEMATHIECKHUX
TEXHOJOTHUECKUX MOJIeTIei

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

Kon 1 HauMeHOBaHUE HHIUKATOPA Pe3ynbraThl 00yUYeHUS 1O JUCHUIIINHE O1ieHOYHBIE MaTepUaIbI
JIOCTHDKEHUS KOMIIETEHITUU (cemectp 4, Kypc - 2)
OIIK-1.8 TaeT omnmcanue OOyJaronimiicst 3HaeT: Tecter m. 2.1.1

TEXHOJIOTHYECKHUM TPOIECcCaM Ha OCHOBE OCHOBHEIE TIOHATHS W  3aKOHBI TEXHUYECKOM
3HAHUI METOJIOB MOJYYCHUS, IEPEIAYu M | TEPMOJAMHAMUKH Y TEIUIONEPEAadYH, METOJbI
HCIIOJIB30BAHMUS TETIOTHI MOJYYCHUs, TIepeiaydl U HUCIOIb30BAHUS TEIUIOTHI,
METOZBI  TEIJIOCOCPSXKEHHSI IS ONHCAHHS
TEXHOJIOTHYECKUX MPOIIECCOB

OO6yyaronuiicst ymeeT: 3amanus m. 2.2.1
HCIIOJIb30BAaTh OCHOBHBIE TOHATHS H  3aKOHBI
TEXHHYECKOW TEPMOJMHAMUKH W TEILIONepe/ayu,
METOJIbl TOJYYCHUsI, TePeayd M HUCIOIb30BaHUS
TEIUIOTHI, METO/[bI TEIIOCOEPEKEHHSI ISl OTTUCAHUSI
TEXHOJIOTHYECKHX MPOIIECCOB

OO0yJaroniuiics BIaaeer: Samanns 1. 2.3.1
HAaBBIKAMU TIPOBEJICHHS TEIUIOBBIX pACUETOB H
HABBIKAMU [IPUMEHEHHUS METO/I0B TEOPETUUECKOTO U
SKCIEPUMEHTAILHOTO UCCIICIOBAHUS 00BEKTOB

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJJHOM U3 CIEAYIOMINX (GOpM:
1) cobecenoBanue;
2) BemmonHenue 3aaanuii B OMOC yHuBepcuTeTa.

2. Tunosbie! KOHTPOJILHBIE 32JaAHUS WM HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMM, YMEHMIi,
HABBIKOB M (MJIM) ONBITA AEATEJIbHOCTH, XAPAKTEPHU3YIOIIHMX YPOBEHb C(POPMHPOBAHHOCTH KOMIIETCHIM I

! TIpuBonsrcs THOBBIE BONPOCH M 3amanus. OLEHOYHBIE CPEACTBA, NPEIHAZHAYEHHBIE JUI IMPOBEIEHHSA ATTECTALMOHHOIO
MEpPOIPHUATHS, XpaHIATCA Ha Kadeape B JOCTATOYHOM JUISA MIPOBEACHHUS OLEHOYHBIX NPOIERyp KONMW4ecTBE BapHaHTOB. OICHOYHBIC



2.1 TunoBsble Bonmpockl (3aaHusl) 115 OIIeHKN 3HAHNI B KayecTBe 00pPa30BaTeILHOIO pe3yJbTaTa

[TpoBepsieMblii 00pa30BaTENbHBIN PE3yIbTAT:

Kon 1 HanMeHOBaHUe UHIUKATOPA O0pa3oBatenbHbIi pe3ynbTaT

JIOCTIDKEHHUS KOMIIETEHIIAN
OIIK-1.8 laeT omnucanue OOyuarommiics 3HaeT:
TEXHOJIOTHYECKHUM TIpoleccaM Ha OCHOBHbIC TOHSTHS U 3aKOHBI TEXHUYECKOH TEPMOAMHAMUKH W TEIUIONEpEeIay, METObI
OCHOBE 3HaHUI METOIOB MOJyYeHHs, Mepenadyd U HCIOJIb30BaHUS TEIJIOThI, METOIbl TEIJIOCOePEKEHHs IS
MOJTy4eHHUs, Iepeladn U OIUCaHHS TEXHOJIOTHYECKUX MPOLIECCOB
HCITOJIH30BAHMS TEIUIOTEI

2.1.1 Ilpumepbl TECTOBBIX 3a/IaHUH

1. TlpeaMeToM TEeXHHYECKOW TEPMOIMHAMUKH SBITIOTCS ...
a) 3aKOHOMEPHOCTH B3aMMHOTO MPEBPAIIEHHS TEIUIOBONW M MEXaHMYECKON SHEPTHH M CBOMCTBA TEJ, YIACTBYIOIINX B 3THX

MIPEBPALEHUIX

b) 3akoHOMepHOCTH B3aMMHOTO MpPEBpAIICHHS TEIUIOBOW W MEXAHHYECKOW SHEPrHH M Macca Tell, YYacTBYIOLIMX B ITUX
[IPEBPALECHUAX

C) 3aKOHOMEPHOCTH B3aWMHOTO MPEBPAIICHHS TEIUIOBOH M MEXaHHMYECKON SHEPTHU M 00BEM Tell, YYaCTBYIOUIUX B 3THX
IPEBPALCHUAX

d) 3aKOHOMEpPHOCTH B3aMMHOTO MPEBPAIICHHS TCIUIOBOW U MEXaHHUYECKON SHEPTUH U CHIIA TIPUTSDKCHUS T, yIaCTBYOIIUX
B 3THX IIPEBPALICHUAX

p
2. Bcom T1=1000K,vi=3m%%e To=10K,Tovi=____ m/ke.
a) 03 2 1
b) 300 o
¢) 0,03
d) 30

Y

3. Haiigure paboty, coBepiiaeMyto IBYMsI MOJSIMH HJIeajbHOTO ra3a MpH ero musodapHom HarpeBanuu Ha 100°C ([]x).
R=8,3]I:x/MonbeK:

a) 166
b) 1660
c) 830 T
d) 0,166

4. Temnora B IMHUKJIIC PeHKI/IHa, MnpeaACTaBJICHHOM Ha rpa(bm(e, OTBOJAUTCA B ITpoLECCe ...

a) 1-2
b) 2-3
c) 6-1
d) 56

|

5. OTHoIIeHHEe MacChl BOISHOTO Mapa My, COAEPKAIIEr0oCs BO BIaKHOM BO3IyXe, K Macce
CYXOTO BO3JlyXa My HA3BIBAETCS ...

a) BIIArocojepKaHuEM

b) oTHOCHTENBHOM BIAKHOCTBHIO

C) abCOJFOTHOM BIAKHOCTHIO

d) TOuKO# pockl

6. TertoBO¥ ABUTATEIb 3@ OAUH UK MOay4aeT oT Harpesarest 100 kJk TEIUIOTh U OTAaeT X0MoAmIbHUKY 60 K[k, Uemy
pasen KIIJI atoro nurateins (%):

a) 25
b) 40
c) 60
d) 04
7. Koad¢puunenrt remneparyponpoBoHOCTH BEIUYUCISETCS 110 GOPMYIIE ...
a) a= i
C-p

CpEICTBa MOJUIEKAT aKTyaJlW3aldd C YY4EeTOM pa3BHTHUS HAayKd, oOpa3oBaHUWs, KyJIbTYPBHI, SKOHOMHKH, TEXHHWKH, TEXHOJOTHH M
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHHE COACPKAHNS OLIEHOYHBIX CPEACTB CpeAr 00yJaromuxcs YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



C) a= L
C-V
) a=- t)
C-p
8. HampapneHne BeKTOpa TEIIOBOTO MOTOKA Ha PHCYHKE 0003HaUYEHO TUQPOT ... t 1
a) 4 1
b) 1 t,
c) 2 A -—
d 3 > *
S
9. KoHBeKTHBHBII TEIIIOOOMEH - 3TO CIOKHBIA BHI TEIUIOOOMEHA, TP KOTOPOM COBMECTHO
IPOTEKAIOT IIPOLECCHL:
a) TemIooOMeHa U MaccooOMeHa
b) koHBekiHHM M TEIIOOTHAAYN
C) TEMIOMPOBOAHOCTH U KOHBEKIMU
d) Temnomepenayn U KOHBEKIIUH
10. B xauecTBe ompeneNnsIoliel TeMIepaTypsl MpH pacdeTe CpeiHel —
TEIJIOOTAAYM BHYTPH TPYObl NPUMEHHUTENBHO K PHCYHKY T = <Z< ,:‘..:,_{:_;,::
OPUHUMACTCS ... — = =
a) cpenussi apuMeTHUECKas TEMIIEpPaTypa JKHAKOCTH Ha BXOAE H = ________< ;fﬁ:
BEIXOJIE U3 TPYOBI e | e ¢
b) Temmeparypa JKHAKOCTH Ha BXOZE B TpyOy 1 A a 6
C) TemmepaTypa )KHIKOCTH Ha BBIXOJE U3 TPYOBI
d) cpenmsis apudMeTHIECKas TEMIIEPATypa KUIAKOCTH M CTEHKU TPYOBI b
11. TemnoBoii MOTOK, W3ITy9acMblii Ha BCEX IMHAX BOJH C €IUHUIBI =
HOBEPXHOCTH TelIa I10 BCeM HANPABJICHUSIM, HA3bIBACTCS:
a) TCIUIOBBIM H3ITy9IEeHHEM
b) wm3aywarenbHOM CLIOCOOHOCTHIO
C) WHTCHCUBHOCTBIO U3TTYUCHUA
d) wHTErpanbHBIM JIyIHCTHIM TOTOKOM
12. Eciu u3nyyaTenbHas cocoOHOCTS ceporo Tena E = 5670 Br/m2, To MHTErpanbHbli Ko3(Q(UIMEHT H3TyuyeHus (CTeneHb
YEepHOTHI) PaBeH ...
a) 0,01
b) 1 T =1000 K
c) 01 < 2K4)
d) 22 C=56,67 Brim
13. Ecmut Gyap = 1 M, dyp = 0,9 M TO yTOINIIECHHE TEIUIOM30ISIMN Ha TPyOE MPUBOJHUT K CYMMapHOTO TePMHYIECKOTO
COIIPOTHBIICHUS TEILIONEPEAAYHL.
a) yMEHbIICHHUIO
b) ysenuuenwuro
C) yBEIHMYEHHUIO BO BTOPOI CTEIICHH
d) yBeIMYEHHIO B TEOMETPHYECKON IPOrPECCHU
14. CaMONpoOM3BONIbHBIA ~ TPOLECC  NPOHMKHOBEHHS  OJHOTO  BelleCTBa B JPYyroe B  HAlpaBJICHUH
YCTaHOBJICHUS] BHYTPH HUX PAaBHOBECHOTO PACIPE/CICHNS KOHLICH TPALUil Ha3bIBAIOT:
a8) TOTOKOM MAacCBhI
b) koHBekimei
c) nmuddysueit
d) maccoobMeHOM
15. B xakuXx TeriooOMEHHBIX alaparax nepeaaya TeroThl OT HarpeBaoIIeH )KHUIKOCTH K HArpeBaeMOM IPOUCXOIUT CKBO3b
TBEPIYIO Pa3IeIUTEIbHYIO CTCHKY:
a) peKylnepaTHBHBIX
b) cMmemmBarommx
C) pereHepaTUBHBIX
d) cmecuTenbHBIX

2.2 TunoBble 3a1aHUs VISl OLIEHKH YMEHHUI B KauecTBe 00pa30BaTeIbHOIO pe3yJibTaTra

[TpoBepsiembIii 00pa3zoBaTEILHBIN pPe3yIbTaT:




Ko n HanmeHoBanne
WHIWKATOPa TOCTHKEHUS
KOMIIETEHIIHH

OO6pazoBarenbHBIN pe3yabTaT

OIIK-1.8 TaeT onucanue
TEXHOJIOTHYECKUM IIPOIIECCaM Ha
OCHOBE 3HAHHII METOI0B
MOJIyYeHusl, Iepeaadn u
HCIOJIb30BAHUS TEIUIOTHI

OOyyaronuiicst ymeeT:

HCIIOJIb30BaTh OCHOBHBIE MOHSTHS U 3aKOHBI TEXHHYECKOW TEPMOANHAMUKH U TETJIONEpeayu,
METO/Ibl MOTYYSHHUsI, IEPEAad U MCIOIBb30BAHUS TEIUIOTHI, METO/IBI TEIUIOCOCPEIKEHUS JITIsI
OMUCAHUS TEXHOJOTHYSCKUX MPOIIECCOB

2.2.1 ITIpumepsnl 3a7a4
MaHoMeTp, yCTaHOBJICHHBIH Ha IAPOBOM KOTIIE, 1okasbiBaeT nasienue 1,8 MIla. KakoBo abcomoTHOe naBieHue napa B
KOTJIe, eciii aTMocdepHoe nasieHue pasHo 0,099 MIla.
BakyymmeTtp nokaseiBaeT paspexenue 80 klla. KakoBo abcoiroTHOe AaBieHHe B COCyAe, €Clii aTMOC(epHOe JaBlIeHHe
o 6apometpy cocrasisier 0,1 MIla?
B Oamnone comepkuTcs 2 KmiorpamMma Kuciopoma mpu naBieHun 8,3 Mlla m temmeparype 15° C. Bwramenuts
BMECTHMOCTD (€MKOCTB) OaiioHa. BenmauHy yaenpHO# ra30Boi MOCTOSHHOM I KUCIIOPOia IPHHATE paBHOU R = 259,8
JIx/(krxK).
PesepByap BMecTHMOCTEIO 4 M3 3amOHEH YTIEKUCIBIM Ta3oM. HaiiTm Maccy 3Toro rasa m ero Bec, eciii H30BITOYHOE
JaBIICHHE, TTOKA3bIBAEMOEe MAaHOMETPOM, IIPHUCOSANHEHHBIM K pe3epByapy, paBHo 40 klla, Temmneparypa raza - 80° C, a
atMocgepHoe (Oapomerpuueckoe) nasnenue paBHo 102,4 xlla. YienbpHas ra3oBasi HOCTOSIHHAS JUIs YTJIEKUCIIOTO ra3a
paBHa R = 188,9 Jx/(xrxK).
Kommpeccop kauaet Bo3ayx B Bo3ayxocOopauk oobemoM V = 100 1. [lepen moakaynBaHueM B BO3AYXOCOOPHHUKE OBLIO
arMochepHoe nasienue 750 MM pr. cT. u Temmneparypa t; = -10°C. TTociie moaKaYMBaHus JaBjI€HHUE B BO3AYXOCOOPHUKE
cTano pz = 8 6ap mo MaHOMETpy, a Temneparypa tp = 25°C. OnpenenuTs Maccy MOAKaYaHHOTO BO3LyXa.
3aman 00beMHBIH cocTaB cmecH raszoB (7¢o, = 10%, 1¢o = 2%, 1y, = 60%, 1o, = 28%). OnpenenuTs 10 Kakoro

JIaBJICHUS [T0 MAHOMETPY HY>KHO CKaTh 9Ty cMech, 4To0bI TipH Temieparype t = 100°C macca m = 20 kr umena oobem V
= 1,2 M%. Bapomerpuueckoe gaBneHue 750 MM pT. CT.

2 KI' KHCJIOpOJa C HadalbHBIM abCONOTHBIM aaBiicHHeM 6 MIla u HadanbHO#M Temmepatypoit 17 °C pacrmpsrorcs
n3oTepMudecku 10 koHeynoro nasinenns 0,1 MIla. Omnpenennts 00beM KHCIOpOJa B HadaJle U B KOHIE PACIIUPCHUS U
paboTy paciupeHus.

4 Kr BO3/IyXa ¢ HAYaJbHBEIM a0COMIOTHRIM faBiieHneM 1,2 MITa u HauasHoM TemmepaTypoit -10°C cxxumaroTes annabaTHo
1o xorewyHoro nasnenus 0,2 MIla. OnpenennTts 00beM M TEMIEpATypy BO3IyXa B KOHIIE CXKaTHsA, paboOTy CxkaTus U
N3MEHEHNE BHYTPEHHEH 3HEPTHH, €CIIU M0Ka3aTenb agnabdaTs! 1,4.

2 Kr BO3IyXa ¢ HaYaIbHBIM abcomoTHEIM faBierueM 0,12 MIla u HavamsHo# Temmeparypoit 20 °C ckUMaroTcst pu
MIOCTOSTHHOM JIABJIEHHH JI0 YEIbHOro 06beMa 0,05 M%/kr. OnpeienuTh paboTy CKaThsl, H3MEHEHNE BHYTPEHHEH SHEPTUH
1 KOJIMYECTBO OTBEJECHHOH TEIIOTHI OT BO3yXa.

Jlo Kakoro JaBjieHUs] HAJlO0 CXKAaTh BO3IYX B MOJHUTPOIHOM IIPOILIECCE CO CPEIHMM IokaszatenaeM N = 1,3 B muimHape
JIBUratesiss BHyTPEHHETO CropaHus (Au3eis) npu HauaabHOM abcoitorHoM nasinennu 100 xIla u temmeparype 125°C,
4TOOBI JIOCTHTHYTH TEMIEPATyphl Bociulamenenns tormba 650°C? Onpenenutsh Takke paboTy, 3aTpaunBaeMylo Ha
cXKaTue, ¥ KOIMUIECTBO OTBOAMMOI TETIJIOTHI, OTHECEHHBIX K /k2 BO3AyXxa. TeIIo€MKOCTh BO3yXa CUUTATh HE 3aBUCSIIEH
OT TEeMIIEPATYypPHI.

Bosnyx, nmes HauanbHy0 Temrneparypy t1 = 27 °C u abcomotHoe aasnenue P1 = 1 MIla, M30TepMHUYECKH PACHIUPAETCS
1o pasnenus P2 = 0,1 MIla, a 3aTeM HarpeBaeTcsl B N30XOPHOM MpoIiecce 0 TeX Mop, IToKa JaBIeHHE HE CTAaHET PaBHBIM
p1. TpeOyercsi ompenenuTh yAeIbHbIH 00bEM BO3JyXa B KOHIE M30XOPHOTO ITI0/IBOJIA TEIIOTHI, a TaKKe M3MEHEHHs
yIeNbHBIX 3HaYCHUH BHYTPEHHEH SHEpPTHHM, SHTAIBIHMM M 3HTPOIHM B M30XOPHOM Iporecce. TemioeMKocTs BO3ayxa
CUMTATh HE 3aBUCHIILEH OT TemnepaTtypbl. M300pa3uth mnpoieccs B P-V T-S quarpaMmax.

10. BBIMHCIUTE ITIOTHOCTH TEIUIOBOTO MOTOKA (] 9€EPE3 INIOCKYIO CTEHKY TOMMIUHOMN O = 110 MM, BEITIONHEHHYIO U3 yKa3aHHBIX
HIKE M30ISMHOHHBIX MAaTEPHATIOB (IPUMEHAEMBIX B BATOHOCTPOECHNH), KOO()(PUIIMEHTHI TEMIONPOBOAHOCTH KOTOPHIX A,
Bm/(m-K), CBA3aHHBIX C TEMIIEPATYpPOH CIEAYIOIMMH 3aBHCHMOCTAMH: meseymH A = 0,060+0,002-t; mumopa A =
0,035+0,002-t; momuctunon [ICE-C A = 0,038+0,0036-t; nomuyperan IITY-3C A = 0,004+0,0035 t. Temneparypst
HOBEPXHOCTEN CTEHKH COOTBETCTBEHHO paBHbl t{" = 21°C u t§" = -1°C.

11. Ompenenute K03()(HUIMEHT TEMIONPOBOJHOCTH KUPIUYHON CTEHKH ToimuHoW 390 MM, eciam TemmepaTypa Ha
BHyTpeHHell mosepxuoctn 300°C n Ha Hapyxneii 60°C. [Totepu Temna uepes cTenky = 178 Br/m2.

12. Cnoii b2 Ha MOBEPXHOCTH BO/BI MMeeT ToumHy 400 MM, a TeMIiepaTypa Ha BEpXHEH M HIDKHEH IOBEPXHOCTSX PaBHBI
0°C u -15°C cootBercTBeHHO. ONpENENUTh TEMUIOBOM MOTOK 4epe3 | M2 MOBEPXHOCTH JIbJa, €U KO3(QQUIUEHT
TEIUIONPOBOHOCTH JIbJA PaBeH A, = 2,25 Bm/(m-2epad). Kak H3MEHUTHCS TEIUIOBOM MOTOK, €CIH JIEJ] TIOKPOETCS CIIOEM
CHera TOMIIMHOW 250 MM C KOI(p(QHIMEHTOM TEIUIONPOBOMHOCTH A1 = 0,465 Bm/(m-epad), a Temueparypa Ha
noBepxHocTH cHera - 20°C.

2.3 TunoBble 3a1aHNA 11 OLEHKN HABBIKOB B KayecTBe 00pa30BaTeJbHOI0 pe3yabTaTa




OIIK-1.8 JTaet omnmcanue OOyyJaromuiics BIajeeT:

TEXHOJIOTHYECKHUM TIPOL[eCcCaM Ha | HABBIKAMU MPOBEACHHS TEIUIOBBIX PACYeTOB W HAaBbIKAMH I[PUMEHEHHS METOJIOB
OCHOBE 3HaHHH METOJIOB TEOPETUYECKOTO U IKCIEPUMEHTAIBHOTO HCCIIeI0BaHHSI 0OBEKTOB

MOJTy4eHHUsI, [Iepeladn 1
MCIIOJIb30BaHHS TeILIOTHI

2.3.1 llpumepsI 3aganuii

1. Kak 3aBHCHT JaBieHHE HACBHILIEHHOTO I1apa OT TemmepaTypbl? OIUIINTE METOIUKY ONpEeSeHUs IaBICHUS
HACBIIIEHHOT0 Tapa B JabopaTopHoi padote 1. OnpenenuTe qaBjieHUE HACHIILICHHOTO BOJSHOTO Mapa IpH TeMIIepaType
45°C, mokaszanust mee3omerpa 4,2 cM, ecii HadanbHast TeMieparypa 20°C, ho = 3,3 cm.

2. Kax ompenenuth KOI(QQUIMEHT MOBEPXHOCTHOTO HATSHKCHUS, ONHUIINTE METOAMKY OIpeneieHuss Kod(huuueHTa
MIOBEPXHOCTHOTO HATSDKEHMUS BOJIBI B TabopaTopHOi padote No2. OnpenenuTb KodQHUIMEHT MOBEPXHOCTHOT'O HATSHKECHHS
pu Temneparype 38°C, ecnu nokasaHus nbesoMeTpa 42 MM.

3. Kax 3aBHCHT BSI3KOCTb XKHJKOCTH OT TEMIIEPATYPbl, OMHUIINTE METOANKY OIIPEAEICHUs BI3KOCTH B 1abOpaTOpHO padoTte
Ne3. Onpenenuts BA3KOCTH X)HIAKOCTH TpH TemiiepaType 50 °C, eciu ho = 103 MM, hy = 20 mm, hy = 70 mm, At = 15,7 c.

4. B maponeperpeBaresie KOTEJIBHOTO arperara 3a c4€T noaBeA¢HHO# Terunotsl =240 kJK/Kr K / k2 BOJISHOTO Tapa Mpu
HOCTOSIHHOM JaBiiennn p =2 MIla temieparypa napa nosbiciiack 1o 3Hauenus t = 300 C. Onpenenuts NOCTOSHHbIE
rapa 1 ero napameTpsl 0 IaporeperpesaTeis (TeMIeparypy, yaeabHbIH 00bEM, SHTANBIINIO, BHYTPEHHIOI YHEPTHIO U
SHTPOMHIO). PelieHne 3a1aun HILTIOCTPUPOBATH I-S AnarpaMMoi.

5. Kaxoe konmaecTBo BO3Iyxa HEOOXOIMMO MIPOITYCTUTD Yepe3 CYyNIIHIbHYIO KaMepy, YT00BI OT MaTepuana, IIOMEIIEHHOTO B
Hee, oTBecTH / m BoApI? HapyXHBIN BO3IyX MpH OapOMETPUIECKOM NaBIeHUH B = 745 mm pm.cm., uMest TeMIieparypy ti
=10 °C u OTHOCHTEIBHYIO BIaXHOCTh P = 50%, B Kanopudepe moJorpeBaeTcs 10 TeMIepaTypbl t, = 60°C, a

3aTeM BO3JyX MOCTYIAeT B CYHIMIbHYIO KaMepy M BBIXOAMT M3 Hee MPH OTHOCHTENbHOM BiiakHOCTH (@ = 90%. Pemenue
3a7a4M WILTIOCTPUPOBATh B i-0 quarpaMme.

6. IlapoTypOuHHas ycTaHOBKa paboTaeT Mo IMKIY PeHKMHa ¢ Ha4yaJdbHBIMH mapamerpamu pi1 = 15 Gap u t1 = 450°C.
HaBnenue B konaeHcarope p2 = 4 klla. Onpenenuts Tepmudeckuit KI1J iukna PeHkuHa 1 cCpaBHUTH €T0 ¢ TEPMUUYECKUM
KITJ nukna KapHo B TOM e HHTEpBasie TEMIEPATYP.

7. Bosnyx, uMest IaBieHue mo Mmanomerpy p1 = 0,4 Mlla u temnepatypy t1 = 130°C, BrITekaeT B atMochepy Uepe3 CoIuio
JlaBans. MaccoBeiii pacxon Boznyxa — G = 0,4 xe/C. Onpenenurb TEOPETHYECKYIO CKOPOCTh MCTEUCHUSI U OCHOBHBIE
pa3Mepsl coma (M300pa3uTh CXeMy COIUla B MaciiTale). YTod KOHyca paclIMpsIOLISHCs 9aCTH COTIIa IPHHATH PaBHBIM
10°. bapomerpuueckoe maBinerne B = 750 mm pm. cm. OUpedenuTh TaKXKe pacloiaraéMyl0 MOIIHOCTh CTPYH IpHU
nucredyeHnH. Vicreuenne cuuTaTh annabaTHBEIM, CKOPOCTh BO3/IyXa MEpe]l COIUIOM M TIOTEPH Ha TPEHUE HE YUUTHIBATh.

8. BerumcnuTh u mokaszare rpadudecku 3aBucUMOcTh Tepmudeckoro KIIJ| mmkna PenknHa mapocHiIoBOi yCTaHOBKH OT
HaYaJIbLHOM TeMIIepaTyphl apa, NpHHAB ee paBHOi 400, 450, 500, 550 u 600 °C ipy OMTUHAKOBBIX 3HAUEHUSAX HAYATLHOTO
abcomrotHOTrO NaBieHus P1 = 20 6ap 1 KOHEUHOTO AaBiIeHus P2 = 5 klla. [loka3aTs TakxKe BIMSHUE TOBBIIICHUS HAYaIbHON
TEMIIEpaTyphl Mapa B IUKJIE HA N3MEHEHHE CTEINEHH BJIAXKHOCTH Iapa, BHIXOJIIETO M3 MapoBOro ABuratens. Pemenue
3aJ1a44 WILTIOCTPUPOBATE B i-S Tuarpamme.

9. Tlo pnaHHBIM TEMJIOBBIX HW3MEPEHUI TEIUIOMEPOM CpelHel YAeJbHBIH TEIUIOBOM IIOTOK uepe3 OrpakaAeHHs
U30TEPMUYECKOTO BaroHa IIPH TEMIIEPAType HApy»KHOro Bosayxa ty = 1°C u Temmeparype Bo3ayxa B Baroe t, = 1°C
cocraBun ¢ = 8,5 Bm/m?. Ha CKOJBKO MPOIEHTOB M3MEHHWTCS KOJNMYECTBO TEIUIA, MOCTYNAOIIETO B BAarOH 3a CUET
TEIUIOTIepelaud  4epe3 OTpaKACHHS, €CIM NPHU MPOYMX pABHBIX YCIOBUSX Ha €ro IOBEPXHOCTh HAJIOXKHUTH
JIOTIOJTHUTENBHBIN CIOM M30JISALHUU U3 THATEPMa TOMIUHON O = 30 mm ¢ kodddumenToM TemtonposoaHoctu A = 0,036
Bm/(m-K)?

10. Ompenennuth TpeOyeMyl0 MHHHMAJIBHYIO TOJIIMHY OOMYpPOBKH ra30oxojla KOTJa, 4TOOBI TeMmeparypa €€ HapyXHOH
noBepxHOCcTH He TpeBsimana 50 °C npu Temmeparype ra3oB B rasoxoze t1 = 300 C. DkBuBaIeHTHBINH KO3()HUIHEHT
TEMIONPOBOJHOCTH 0OMYPOBKH A = 0,6 Bm/(m-K). CymMapHslii KO3 DHUIMEHT TEIMIO0TIa41 CO CTOPOHBI Ta30B - Ol1 = 65

Bm/(m?-K), co cTopoHbI Bo3yxa Ol = 16 Bm/(m?-K), a Temneparypa Bosayxa t; = 20 C.

2.4 TlepeyeHb BONMPOCOB /JIs MOATOTOBKH 00y4AOIMXCS K MPOMEKYTOYHOI aTTecTAllNU

OcHoBHble NIOHATHA TepMoArHaMUKHU. Y paBHeHe MKT, ypaBHeHne cocTosiHuS.
[TapameTpbl COCTOSTHUSL.

3aKOHBI /I€aIbHBIX [A30B.

Cwmecu uaeanbHbIX Ta30B. CriocoObl 3a/1aHUST CMECH.

OHepreTuka TEpMOAMHAMUUYECKON CUCTEMBI.

TemnoeMKoCTh. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.
TepMoIMHAMUYECKHUE TIPOLIECCHI.

[TonutponHeIil mponecc. Y paBHEHUE MOIUTPOITHOTO MpoIiecca.

IlepBoe u BTOpOE Havasa TEPMOIUHAMUKHU.

0.  VYpaBHeHMe 3HEpPruu razoBoro mporecca.

HBoo~NooOR~WNE




11. OHrtanbnus. VI3MeHeHne SHTAIbIIMK B TEPMOJIMHAMHYECKUX TIPOIeccaXx.

12. OHurponus. i3MeHeHne SHTPONHUU B TEPMOAMHAMHYECKUX MPOIIeCcCax.
13. Tepmonuuamuueckue mukibl. Tepmudeckuid KIT muka.
14. [uxn Kapno. Tepmuuecknii KIT/I nukna Kapro. HeoOpatumsrii ki Kapao.

15. OG6parssiii nukn KapHo.
16.  Teopema KapHo.

17. Teuenue razos 3akoH oOpamieHus Bo3aecTBus. Coria, 1uddy30psl.

18.  OmpepeneHue CKOPOCTU UCTEUCHUS Ta3a U3 coria. Kputuieckue nmapamerpsl.

19.  Omnpenenenue paboThl UICATBHOTO OJJHOCTYIIEHUYATOTO KOMIIPECCOPA.

20.  MHorocryneH4aThlii KOMIIPECCop.

21. PeanbHbIl KOMITpECCOD.

22.  lluxusl nBuraresnell BHyTPEHHETO CrOPaHHUS.

23.  lluxusl ABUraTeneil BHEUIHEro MOABO/a TEIIOTHI.

24.  PereHepaTHBHBIC ITUKJIBL.

25. Peanbubie ra3el YpaBuenue Ban-Jlep-Baanbca.

26.  BopmsHoii map. I-S aumarpamma BoAsSHOTO mapa.

27. Brnaxusiit Bo3ayx. [-d auarpamma Brna)xHOTo BO3ayXa.

28.  Xwumwudeckas TepMoauHamMuKa. [lepBoe Havaao TepMOJUHAMUKY TPUMEHUTEIBHO K XUMHUYCCKHM
MPOLIECCaM.

29. [{uKIbl Ta30TYpOMHHBIX YCTAHOBOK.

30.  [ukibl MapOCUIIOBBIX YCTaHOBOK.

1. N3otepMuyeckue MOBEpXHOCTH. TeMIlepaTypHbIN I'PaJUECHT.

2. TennonpoBoAHOCTh B Tazax, KHUJIKOCTAX, METaJlIaXx.

3. OCHOBHOI 3aKOH TEIUIONPOBOIHOCTH.

4, HuddepennnansHoe ypaBHEHNUE TETIONPOBOIHOCTH.

5. Yacrable ciyyan qudepeHInaIbHOro YpaBHEHUS TeIUIONPOBOTHOCTH.

6. YcnoBUs 0IHO3HAYHOCTH B ITPOLIECCAX TEIIONPOBOJHOCTH.

7. ®dusnyecKkue CBONCTBA KUIAKOCTH (Taza).

8. CranuoHapHasi TEIUIONPOBOJHOCTb MJIOCKOM OJHOCIOWHONW CTEHKM IPU I'PaHUYHBIX yCIOBUsAX |
pona.

9. CranuoHapHas TeMI0NPOBOIHOCTh TIOCKONH MHOTOCJIONHOMN CTEHKH MPU MPAaHUYHBIX YCIOBHX |
pona.

10.  CranuonapHasi TEMJIONPOBOJHOCTh LMJIMHAPUYECKOH OJHOCIONHON CTEHKM IMpH TPaHUYHBIX
ycnoBusix [ pona.

11.  CranuonapHasi TEMJIONPOBOJHOCTh HWJIMHAPHUYECKOM MHOTOCIOMHOM CTEHKH MpPHU TPaHUYHBIX
ycnoBusx [ pona.

12. CBoOo1HAs ¥ BBIHYKJIEHHAS KOHBEKIIUS.

13.  OcHoBHOe ypaBHEHHUE TerutooTAauu. KoaddummeHT Teruooraaun

14.  Teopus nono6us. Kpurepuu nogodus.

15. Tennonepenava yepes MIOCKYIO OJTHOCIOMHYIO CTEHKY.

16.  Temnonepeaaya yepes INIOCKYIO MHOTOCIONHYIO CTEHKY.

17. Termmonepenaya yepe3 NHWIMHAPUYECKYIO OJHOCIONHYIO CTEHKY.

18.  Temnonepenaya yepe3 MWIMHAPUYECKYIO MHOTOCIOHHYIO CTEHKY.

19.  OcHoBHOE ypaBHEHHE TEIUIONIEPETaUH.

20.  MuteHcudukanys Temionepeiauyd NyTeM yBelIndeHus KodpPHuirueHTa TerIo0TAauH.

21.  VuTeHcm@uUKanys TEIUIONepeIavn 3a CUeT OpeOpEeHHUs CTEHOK.

22.  JludpdepenunanbHoe ypaBHEHHE TEIIOOTIAUH.

23.  TemmooOMeH m3ydeHHEeM. 3aKOHBI TETIJIOBOTO U3ITyYCHHUS.

24. TemomaccooOMEHHBIE YCTPONCTBA.

25.  YpaBHeHHE TEIIOBOTO OaraHca TeIUIOOOMEHHOTO armapara.

26.  Yro Ha3piBaoT TOIUIMBOM. Ero cocra. Kakue BUbI TOMIIMBA BB 3HaeTe?

27. Kaxkne ncronb3yroTcss MOTOpHBIE TOILIMBA U1 opuiHeBbiX JIBC.

28.  Cxuranue TOILUIMBA.

29.  T'openue TormmmBa. @U3NUECKUH TPOIIECC TOPEHHSI TOTIIIMBA.

30.  Bompocsl 3K0JIOTUH TPU MCIIOJIB30BAaHUH TETIOTHI.

31. ToxkcuyHbIC Ta3bl MPOYKTOB CTOPAHUS.



32. [TocnenctBust mapHUKOBOTO A DeKTa.

33.  XomonunbHas ycTaHOBKa. [IpuHIMI paboThl. BUabI XOJ0UIBHBIX YCTAaHOBOK.
34. xkektop. [TpuHIun paboTs

35.  TennoBoi Hacoc. [Tpuniun paboTbl

36. Tepmotpanchopmarop. [Ipuniumn padboThI.

37. Kpuorennas TexHuka.

3. MeToauyeckue MaTepuabl, ONpeaessioiye Npoueaypy U KpUTepuu oueHnBaHUs
¢opMHPOBAHHOCTH KOMIIETEHUNH NPHU NPOBEAEHUN MPOMEKYTOYHOM aTTeCTAlMHU

Kpurepun ¢popMupoBaHusi o1leHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

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

- OLICHKA «XOPOII0» BHICTABISIETCS 00YJaIONIEMYyCsl, €CIIH KOJIMYECTBO MPABHIBHBIX OTBETOB Ha BOTIPOCHI
— 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «YAOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCS, €CIH KOJMYECTBO IPaBHIBHBIX
OTBETOB Ha T€CTOBbIE BOIPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHbIX BOIIPOCOB,;

- OLICHKAa «HEYAOBJIETBOPHUTEJbHO» BBICTABIISICTCS OOYYArOIIEMYCsl, €CIM KOJMYECTBO IPaBHIIBHBIX
oTBeTOB — MeHee 60% oT 001ero 00bEMa 3aIaHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBanus olieHOK N0 pe3yJibTaTaM BbINOJHEHUS 3aJaHUI

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

«Xopouio/3a4TeH0» — CTaBUTCS 32 PadOTy, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO MIPH HAJIMYUH B HEll He Ooliee
OJTHOH Herpy0oil OIMOKHN U OJTHOTO HeloueTa, He 0oJiee TPEeX HEJJOYETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEHO» — CTABUTCA 32 PadOTy, €clu 00y4YaroUIUiics MPaBUIbHO BBIMOIHHUI HE
MeHee 2/3 Bcell paboThl WM TOMYCTWI He OoJiee 0HOM rpy0oit OomMOKHM U JBYX HEIO0YETOB, HE OOJee OHOM
rpy0oii u oxHoO#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OIMOOK, OAHON HerpyOoW OMIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJieTBOpUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €CIM YHCIO OUWIMOOK M HEI0YEeTOB
MIPEBBICUIIO HOPMY ISl OLIEHKH «YIOBJIETBOPUTEIBHOY» WU MPABUIBLHO BHIIIOJHEHO MeHee 2/3 Bcell paboThl.

Buowl owuboxk:

- 2pyOvle OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUEe NPUEMO8 pPelleHUs 3a0ad,
OWUOKU, NOKA3bLEAIOWUE HENPABUTILHOE NOHUMAHUE VCL08USL NPEOTIOHCEHHO20 3A0AHUSL.

- HeepyOble OWUOKU: HEMOYHOCMU OPMYTUPOBOK, ONpedeleHUl, HePAYUOHAIbHBIL 8100 X00A PeueHUsl.

- He0ouembl: HePaAYUOHATbHBLE NPUEMbL BLINOIHEHUS 3A0AHUSL; OMOETbHbLE NOZPEULHOCMU 8 YOPMYTUPOBKE
86160008, HEOPENHCHOE BbINOTHEHUE 3A0AHUSL.

Kpurepun popmupoBaHusi OLIEHOK 110 3a4eTy
«3a4TeHo» — CTyIEHT NpuoOpen HEeOoOXOAMMbIE YMEHHS W HaBBIKM, MPOJAEMOHCTPUPOBAT HABBIK
MPAKTUYECKOTO MPUMEHEHHUS MOJIyY€HHBIX 3HAHUM, HE JOMYCTUJ JIOTUYECKUX U (PAKTHYECKHX OHIMOOK;
CTYZIEHT proOpes HeoOX0IMMbIE YMEHUS U HaBBIKU, TPOAEMOHCTPUPOBAJ HABBIK TPAKTUYECKOTO TPUMEHEHHS
MOJIYYE€HHBIX 3HaHUM, HO AOMYCTUJ HE3HAUUTEIbHbIE OLTUOKU 1 HETOUHOCTH.

«He 3a4TeHO» — CTYACHT JEMOHCTpUPYET (hparMeHTapHbIE 3HAHMUS M3y4aeMOro Kypca; OTCYTCTBYIOT
HE00XO0/AMMBbIE YMEHUS U HaBBIKHU, JIOMYIEHbI IpyObIe OLIHOKH.



