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OraAaBAEeHUE

IlosicHuTeIbHAS 3aITMCKA.

TumnoBbie KOHTPOJBHBIE 3a/IaHUS WJIM MHBIC MaTePUAJIbI JJI OLICHKU 3HAHUH, YMEHUHN, HABBIKOB M (WJIH)
OTIBITA ICATEIbHOCTH, XapaKTEPU3YIOUIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHA.

Metoanyeckre MaTepHalbl, ONPEESIONNe TPoLeaypy U KPUTEPUH OLIEHUBAHUS C(HOPMUPOBAHHOCTU
KOMIIETCHIIUH MPU NIPOBEACHUU IIPOMEKYTOUHOHN aTTECTALIUH.



1. IlosicHuTEILHAS 3aNIMCKA

Heﬂb HpOMe)KyTO‘IHOﬁ aTTCCTAllU — OLHCHUBAHUC MPOMCIKYTOYHBIX W OKOHYATCIBHLIX PC3YJIbTATOB
oOydueHHs TI0 JUCHUIDIMHE, OOCCICYMBAIONIMX JOCTHKEHHE IUIAHUPYEMBIX Ppe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON IPOTPAMMBI.

DopMbI IPOMEKYTOUYHOU aTTECTALINH: 3auem (4 cemecmp — ounoe obyuenue, 2 Kypc —3a0uHoe obyuenue).

[lepeuens komneTeHIMA, HOPMUPYEMBIX B IIPOLIECCE OCBOCHUS THUCIUTUTHHBI

Kox 1 HanmMeHOBaHNE KOMIIETEHIINN Kox naankaTopa 1oCTHXKEHUS KOMITETCHITUI
OIIK-1 CnocoOeH cTaBUTh U peliaTh OIIK-1.8 daet onucanue TEXHOJIOTHYECKUM IMIPOLIECCaM Ha OCHOBE 3HAHUIA
WHXCHEPHBIE U HAYYHO-TEXHUYECKUE METO/IOB NOJYyUEHUS, IEPEAaur U UCTIOIb30BAHMS TEILIOTHI

3ajaun B cepe cBoeit
podeCCHOHATBEHOM e TENBHOCTH U
HOBBIX MEXAUCIHUILIMHAPHBIX
HAIPABICHHUI C HCIIOJIB30BAHIEM
€CTECTBCHHOHAYYHBIX, MATEMATHICCKUX U
TEXHOJIOTUYESCKHX MOJIETIeH

Pe3ynbTarsl 00yueHus Mo AUCUUILIUHE, COOTHECEHHBIE C MNIAHUPYEMBIMU
pe3yJbTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOTrPaMMBbI

Kox 1 HauMeHOBaHUE HHIUKATOPA Pe3ynbraThl 00y4YeHUS 110 JUCLUILUINHE O1leHOYHbIE MaTepUaIIbI
JIOCTHKEHUS] KOMIIETCHITUU (cemectp 4, Kypc - 2)
OIIK-1.8 laeT onucanue OOyuaroniuiics 3HaeT: Tecterm. 2.1.1

TEXHOJIOTHYECKUM TIPOIIeCCaM Ha OCHOBE OCHOBHBIE TIIOHATHS W 3aKOHBl TEXHHYECKOU
3HAHUI METOJIOB MOJYYCHUS, IEPEIaui U | TEPMOJAMHAMUKA W TEIUIONEpPENadyd, METOJbI
UCIIOJIb30BAaHUS TETUIOTHI MOJYYCHHUs, Iepeiaddl U UCIIOJIb30BAHUS TEILIOTHI,
METOABI  TEIJIOCOCpPeIKCHHsST  JUIS  OMHCAHUS
TEXHOJIOTHUYECKHUX MPOLECCOB

OOy4arouiics ymeer: 3amanus 1. 2.2.1
UCIIOJIb30BaTh OCHOBHBIC TMOHSATHS H  3aKOHBI
TEXHUYECKOH TEepMOAWHAMHKH W TeIIONepenaayy,
METOABI IMONYyYSHHS, Tepeladd M HCIOIH30BAHUS
TEIUTOTHI, METO/bI TETNIOCOSPEKEHUS TSI OITUCAHUS
TEXHOJIOTHUECKUX MPOIIECCOB

OO0yuaroniuiicst BajaeeT: Bamauus . 2.3.1
HaBBIKAMH TIPOBEICHHS TEIUIOBBIX pacueToB U
HaBBIKAMU IPUMEHEHNS METOJJOB TEOPETHIECKOTO U
IKCIICPUMCHTAIBHOTO UCCIICAOBaHNs 00BCKTOB

[TpomexyTouHast arTecTarus (3a4eT) MPOBOJAUTCS B OJTHOM U3 CIAEAYIOMHUX HOpM:
1) coGecenoBanue;
2) BeimonHeHue 3anannii B OMMOC yHuBepcurera.

2. Tunosble! KOHTPOJILHBIE 32JaHUS UJIH HHbIE MATEPHAJIbI /151 OLEHKH 3HAHMIA, YMEeHMIi,
HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YIOIIUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIH I

1 HpI/IBO,HHTCﬂ TUIIOBBIC BONPOCHI M 3aJaHUA. OHCHO‘IHLIG CpCAcCTBa, MNpE€AHA3HAUCHHBIC JiId MNPOBCACHHSA aATTCCTALIUMOHHOIO
MCPOIIPUATHA, XPAHATCA Ha Kaq)e,upe B JOCTAaTOYHOM Jid IMPOBCACHUSA OLCHOYHBIX IMPOUCAYP KOJIUYCCTBE BAPHUAHTOB. OHGHO‘-IHLIC



2.1 TunoBsie Bonpocskl (3a1aHusA) AJ OLIEHKH 3HAHMI B KayecTBe 00pa30BaTeIbHOIO pe3yJibTaTa

[TpoBepsieMblIii 00pa30BaTENbHBIN PE3yIbTAT:

Kon 1 HanMeHOBaHUE UHIUKATOPA OO0pa3oBartenbHbIH pe3ybTaT

JIOCTHIKCHUSI KOMIIETCHIIHU
OIIK-1.8 JTaeT onmcanue OOyuaronuiics 3HaeT:
TEXHOJIOTUYECKHUM TIPOLeccaM Ha | OCHOBHBIC TOHSATHSI U 3aKOHbI TEXHHYECKOH TEPMOAMHAMHUKHU U TEIUIONepenadH, METOIbI
OCHOBE 3HaHUI METOJI0B MOJy4eHHs, Mepeladyd U WCIOJIb30BAHMS TEIUIOTHI, METOJbl TEIIOCOepEeKEeHHs ISt
MOJTyYeHHUsI, [Iepeiadu 1 OTMCAHUSI TEXHOJIOTHYECKHX MPOLIECCOB
WCIIOJIb30BAHUS TCILUIOTHI

2.1.1 lIpumepbl TeCTOBBIX 3aJaHUH

1. TIpeaMerom TeXHUYECKOW TEPMOIAMHAMUKH SBJISIOTCS ...
a) 3aKOHOMEPHOCTH B3aMMHOTO TPEBPAIICHUS TEIUIOBOM M MEXaHWIECKOH YHEPTHUH M CBOMCTBA TEJ, yUYACTBYIOMIUX B ITHX

MpeBpaIICHHAX

b) 3aKOHOMEpPHOCTH B3aMMHOI'O MPEBPAIIEHMS TEIIOBOW W MEXaHWYECKOW IHEPrHM W Macca Tejl, YY4acTBYIOUIUX B ATHUX
NpeBpaIICHHAX

C) 3aKOHOMEPHOCTH B3aMMHOTO INPEBPALICHUs TEIJIOBOW W MEXaHWYECKOH PHEPIHU M 00BbEM Tell, YYaCTBYIOIIUX B ATHUX
MpEeBPaLCHUAX

d) 3akoHOMEpHOCTH B3aMMHOTO ITPEBPAIIECHHS TEIUIOBOH M MEXaHUUECKON SHEPTHHU U CUJIA TTPUTSDKEHNS Tell, y4acTBYIOIINX
B 3THUX NPEBPALICHUIX

P
2. BomT;=1000K, v, =3m ke, T>= 10K, T0v; = M/xe.

a) 03 , .
b) 300 O—————o
o) 0,03

d) 30

Y

3. Haiinure paboTy, coBepiiaeMyro JAByMsi MOJSIMH HJCAJILHOTO Ta3a HpH ero nzobapHoMm HarpeBanuu Ha 100°C (/Ix).
R=8,3 Ix/moinb*K:

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

4. Temrora B ITUKIIC PCHKI/IHa, MpeACTaBJICHHOM Ha Fpaq)I/IKC, OTBOAUTCA B IPOLECCC ...

a) 1-2
b) 2-3
c) 6-1
d) 5-6

oY

5. OrtHomeHHE MaCcCHI BOASHOTO Mapa My, COAECPIKAIIET0Cs BO BIIaXXHOM BO3AyXe, K Macce
CYXOTr0 BO3/1yXa My Ha3bIBACTCH ...

a) BIArocoJiepKaHueM

b) OTHOCHTENBHOH BIAKHOCTHIO

C) abCOJIOTHOM BIIAKHOCTHIO

d) TouKOW pOCHI

6. TemnnoBoii nBUTraTeNs 3a OAUH HUKI Nody4aeT oT Harpesatens 100 k[ TemIoTsl 1 oTAaeT XonowIbHUKY 60 k/[x. Uemy
paseH KII/I atoro asuratens (%):

a) 25
b) 40
c) 60
d 04
7. KosdpumueHT TeMIeparyponpoBOIHOCTH BEIYUCIAETCS IO GOPMYIIE ...
) a=——
cp

CpCACTBA MOMJICIKAT AKTyaJIU3allMu € YUYCTOM pPAa3BUTHA HAYKH, 06pa30BaHI/I$I, KyJbTYpbl, DKOHOMHUKH, TCXHUKH, TEXHOJIOTUH M
COIII/I&HLHOﬁ C(l)epI)I. OTBETCTBEHHOCTb 3a HEPACIIPOCTPAHECHUE COACPIKAHNUA OLEHOYHBIX CPEACTB CPEaU 06yanOHII/IXCH YHUBCPCUTECTA
HECYT 3aBeZlyIOH1Hﬁ Kaq)ez(poﬁ " npenogaBaTeyib — pa3pa60T‘H/IK OLICHOYHBIX CPCICTB.



) g= L
c-v
d a= _ t
c-p
8. HampasneHune BeKTOpa TEIIOBOTO IMMOTOKA HA PUCYHKE 0003HAYEHO U POH ... 1
a) 4 b
b) 1 *t;,
c) 2 ] ez -
d 3 2*
S
9. KoHBeKTHBHBIH TETUIOOOMEH - 3TO CIOXHBINA BHJ] TETUIOOOMEHA, TIPU KOTOPOM COBMECTHO
MPOTEKAIOT IPOLECCHI:
a) TeriooOMeHa M MaccooOMeHa
b) KOHBEKIIUH W TEIUIOOTAAYH
C) TEIJIONPOBOJHOCTH M KOHBEKLIUH
d) Temonepenayn U KOHBEKIIUU
10. B kadecTBe ompenensiouleld TeMmnepaTypsl MpU pacdyere cpeaHeil P
TEIJIOOTAAYH BHYTPHM TPYObl IPHUMEHUTEIBHO K PHCYHKY _— = == @ ‘:_’_T:’_::_jd_—}_-.
NPUHAMACTCH ... L == =T
a) cpemHsAs apudMeTHUecKas TeMIeparypa JKHAKOCTH Ha BXOIE H = _;___:_fgr e
BEIXOJIE U3 TPYOBI ———— — ¥
b) TemmepaTypa KHIKOCTH Ha BXOJIE B TPYyOy o .i' a 6
c) TeMmmepaTypa XKHIKOCTH Ha BBIXOJIE U3 TPYObI
d) cpenmss apudmMernueckas TemnepaTypa XAIKOCTH U CTEHKH TPYObI
11. TemnoBol MOTOK, U3My4aeMbli Ha BCEX JJTMHAX BOJH C €IHMHHIIBI T
MOBEPXHOCTH TeJla [0 BCEM HAIPABJICHHUSAM, Ha3bIBACTCS:
a) TEIUIOBBIM H3ITyYeHHEM
b) wm3myyaTenbHO# CIOCOOHOCTRIO
C) MHTCHCHUBHOCTBIO M3JIyYCHUS
d) mHTErpasbHBIM JIYYHCTHIM ITOTOKOM
12. Ecnu nsnydarenbHas ciocoGHocTs ceporo Tena E = 5670 Br/m%, To uHTerpanbHbiii kodpQUIueHT usiydenus (CTeneHn
YEpPHOTHI) PaBeH ...
a) 0,01
b) 1 T=1000 K
c) 0,1 e 2 K4)
Q) 2 C=567 BTim
13. Ecmu duap = 1 M, diy = 0,9 M TO yTOMNIIIEHNE TETION30IALINN Ha TPyOe MPHUBOINT K CYMMapHOTO TEPMHUYIECKOTO
COINPOTHUBJICHUS TEIUIONIEPEIAYH.
a) yYMEHBIICHHIO
b) yBenmueHHIO
C) YBEIMYCHHUIO BO BTOPOH CTEIICHH
d) yBenMYeHHIO B TEOMETPHUYECKON TPOTPECCHH
14. Camonpou3BOIBHEIA ~ TIpOIECC ~ NPOHMKHOBEHHWS  OJHOTO  BEIIECTBA B JpPYroe B HaIpaBICHUU
YCTaHOBIICHHSI BHYTPH HIX PABHOBECHOTO paclpeieiIeHNs KOHICHTPAINi Ha3bIBAIOT:
a) TIOTOKOM MAacChI
b) xoHBexmmei
c) nuddysuei
d) maccoobmeHOM
15. B kakux TemI000MEHHBIX alapaTax nepegada TEIUIOTH OT HarpeBaroIei JKUIKOCTH K HAarpeBaeMOoH IIPOUCXOAUT CKBO3b
TBEPAYIO Pa3EIUTEIbHYIO CTEHKY:
a) PEeKyNepaTHBHBIX
b) cmemmBaroIIIX
C) pereHepaTHBHBIX
d) cMecuTenbHBIX

2.2 Tunossble 3a1aHNs JIs1 OLEHKH YMEHHUI B KauecTBe 00pa30BaTe/IbHOIO pe3yabTaTa

[TpoBepsiemMbliii 00pa30BaTENbHBIN PE3yIbTAT:




Kon n HanmMeHoBaHue OO6pazoBatenbHBINA Pe3yabTaT

MHKATOpA JOCTHIKECHHS

KOMITETCHIMH
OIIK-1.8 JTaet onmcanue OO0yuaromnuiicst ymeer:
TEXHOJIOTHYECKHUM TIPOLecCaM Ha | MCIOJIb30BaTh OCHOBHBIC MOHSTHS U 3aKOHBI TEXHUYECKOW TEPMOANHAMUKH U TEIJIONepeIayu,
OCHOBE 3HaHUI METOJI0B METOJIbl MOJTyYSHHUs], IEPEAadl U MCIOIb30BAHUS TEIUIOThI, METO/IbI TEIUIOCOCPEIKEHUS ISt
MOJYYCHUS, Iepeladuu 1 OIMKCAHUS TEXHOJOTHUSCKUX MPOIIECCOB

HCII0JIb30BAHUA TCIIOTHI

2.2.1 Ilpumepsnl 3a7a4
ManoMmeTp, YCTaHOBIICHHBII Ha MApOBOM KOTJIE, MoKa3biBaeT nasicHue 1,8 MIla. KakoBo abCcoir0THOE MaBiicHUE mapa B
KOTIJIe, eciii aTMoc(epHoe naBienue pasHo 0,099 MIla.
Bakyymmerp nokasbiBaeT pazpexenue 80 xlla. KakoBo abcosroTHOe 1aBieHHe B COCYZe, €ClIM aTMOc(epHOe JaBiIeHue
o 6apometpy coctasiser 0,1 MITa?
B OGamnone comepkuTcs 2 Kuijorpamma Kuciopona mpu nmaBieHund 8,3 MIla m temmepatype 15° C. Beraumciautsb
BMECTHMOCTD (€MKOCTb) OaiutoHa. BennmuuHy yaensHOH ra30BOH IIOCTOSHHOM TS KHCIIOPOIa IPHHATE paBHOU R = 259,8
JIx/(krxK).
PesepByap BMeCTHMOCTEIO 4 M3 3amlONHEH YTIIEKHCIBIM Ta30M. HalWTH Maccy 3TOTo ra3a M ero BeC, eCii U30BITOYHOE
JaBJICHUE, TTOKa3bIBaeMOE MaHOMETPOM, IIPUCOCTNHEHHBIM K pe3epByapy, paBHo 40 klla, remmneparypa rasza - 80° C, a
atMocepHoe (bapomerpuueckoe) nasienue pasHo 102,4 klla. YyuenvHas ra3oBasi mocTosHHAs Uil YIJIEKHCIIOTO ras3a
paBHa R = 188,9 Jx/(krxK).
Kommpeccop kauaet Bo3ayx B Bo3ayxocbopHuk oobeMoM V = 100 1. Ilepen mogkadrBaHueM B BO3AyXOCOOPHHUKE OBLIO
aTMocdepHoe aasienne 750 MM pT. cT. U Temnepatypa t; = -10°C. [Tocie nmoakaynMBaHus JaBjieHue B BO3AYXOCOOPHUKE
craio p; = 8 Gap 10 MaHoMeTpy, a Temieparypa t, = 25°C. OnpeneauTs Maccy MOAKAYaHHOTO BO3IyXa.
3anan 0OBEMHBIH COCTaB CMecH Ta30B (7¢o, = 10%, 1o = 2%, 1y, = 60%, 1o, = 28%). Onpenenuts 10 Kakoro

JaBJIEHUs] 110 MAHOMETPY HYXKHO CXKaTh 9Ty CMECh, 4T00BI Ipu Temmneparype t = 100°C macca m = 20 kr umena oobem V
= 1,2 M*. Bapomerpudeckoe gaBieHue 750 MM pT. CT.

2 KI KHCJIOpOJa C HAa4YaJbHBEIM abCOMOTHBIM AaBieHueM 6 MIla u HadanbHO# TemmepaTypoit 17 °C pacmmpsrorcs
M30TepMHYECKH 10 KoHedHoro aasieHus 0,1 MIla. Onpenenuts 00beM KHUCIOPOJIa B HA4aJle U B KOHIIE PACIIUPEHUS U
paboTy pacuIupeHus.

4 Kr BO31yXa ¢ HAYAIbHBIM a0COJIFOTHBIM AaBjieHueM 1,2 MITa u HayansHOU TemIiepaTypoii -10°C cxumaroTces anuabaTHo
o xoregnoro nasneHus 0,2 MIla. OnpenenuTts 00beM W TeMIIEpaTypy BO3IyXa B KOHIIE CXATus, paboTy CKaTHs U
M3MEHEeHHEe BHYTPEHHEH YHEpIrHH, eCiIi oKa3aTeb aanadarsl 1,4.

2 KI BO3/yXa ¢ HayaJbHbIM a0COoMOTHBIM aaBjieHueM 0,12 MIla u HadanbHOM Temnepatypoit 20 °C cxUMarOTCs NpH
HOCTOSIHHOM JaBJICHUH JI0 yAeNbHOro 00bema 0,05 M*/kr. Onpenenuts paboTy ckaThsl, H3MEHEHHE BHYTPEHHEH SHEPT UK
1 KOJIMYECTBO OTBEACHHON TEIIOTHI OT BO3IyXa.

Jlo Kakoro jaBiieHMsl HaJI0 CKaTh BO3AYX B IOJUTPOIHOM IIPOIECCE CO CPEAHUM IIOKaszareneM n = [,3 B LUIMHApPE
JIBUTATEIsl BHYTPEHHEr0 Cropanus ([u3eist) mpy HavdaibHOM adcomorHoM jaasiexuu 100 kIla u temmeparype 125°C,
4T00BI JOCTHTHYTh TEMIIEPATYPHI BOCILIaMeHeHHs TommmBa 650°C? Onpenenurs Takxke paboTy, 3aTpauMBaeMylo Ha
C)KaTHe, U KOJIMYECTBO OTBOJMMOM TEIUIOTHI, OTHECEHHBIX K k2 Bo3tyxa. TermmoéMKoCTb BO3/lyXa CUMTATh HE 3aBHUCSILEH
OT TEMIIePaTyPHI.

Bosayx, uMmes HauanbHy0 Temreparypy ¢ = 27 °C u abconoTHoe aasienue p; = | MIla, 130TepMUYECKH PACIIMPAETCS
no nasnenus p; = 0,1 Mlla, a 3aTem HarpeBaeTcs B ©30XOPHOM IIPOLIECCE /10 TEX I10P, [T0KA JAaBJIECHHE HE CTAHET PAaBHBIM
pi1. Tpebyercst onpenenuts yAenbHbI 00bEM BO3AyXa B KOHIE M30XOPHOTO IOJBOJA TEIUIOTHI, a TaKKE W3MEHEHHS
YJIENbHBIX 3HAUE€HUH BHYTPEHHEH JHEPrHH, SHTAIBIHMU W SHTPOIHMU B M30XOPHOM Ipoliecce. TermmoeMKocTh BO3ayXa
CYMTATh HE 3aBUCIIICH OT Temmeparypbl. Mi300pa3utk npomeccs B p-v 7-S nuarpammax.

10. BBIYHCIUTH IIOTHOCTH TEMUIOBOTO MOTOKA ¢ YEPE3 IIIOCKYIO CTEHKY TOMIHUHON O = 110 MM, BBIMOIHEHHYIO U3 YKA3aHHBIX

11.

HUKE M30JISIHOHHBIX MATEPHANIOB (IPUMEHAEMBIX B BATOHOCTPOEHHH), KOI(POHUIMEHTHI TEIUIONPOBOJHOCTH KOTOPBIX A,
Bm/(mK), CBS3aHHBIX C TEMIIEPATYPOMl CIEAYIOIMMH 3aBUCHUMOCTAMU: IueBenud A = 0,060+0,002-t; munopa A =
0,035+0,002-t; nomactunon IIC5-C A = 0,038+0,0036-t; nomayperan IIITY-3C A = 0,004+0,0035 . TemuepaTypst

HOBEPXHOCTEN CTEHKU COOTBETCTBEHHO paBHbl t{" =21°C u t§" = -1°C.
Onpenenuts KO3((UIMEHT TEIUIONPOBOJAHOCTH KHPIMHYHONH CTeHKH TonmmHOoM 390 MM, eciam TemmepaTypa Ha
BHyTpeHHeil nosepxHocT 300°C 1 Ha HapysxkHek 60°C. IToTepu Temna yepes cTeHKy q = 178 B1/m?.

12. Croif 1p1a Ha MOBEPXHOCTH BOIBI UMeeT TonmuHy 400 MM, a TeMIiepaTypa Ha BepXHel 1 HHKHEH TTOBEPXHOCTSIX PAaBHBI

0°C u -15°C coorBeTcTBeHHO. ONpenenuTh TEIUIOBON IOTOK depe3 1 M’ MOBEPXHOCTH Jbja, ecld Kod(GQPHIHMEHT
TEIUIONPOBOJHOCTH JIbJA PaBeH A, = 2,25 Bm/(m-2pad). Kak u3MEHUTHCS TEIUIOBOM MOTOK, €CIH JIE]| TIOKPOETCS CIIOEM
cHera TOMIMUHOW 250 MM ¢ KOO(D(HIMEHTOM TEIIONPOBOAHOCTH A; = 0,465 Bm/(m-epad), a Temmeparypa Ha
noBepxHoctH chera - 20°C.

2.3 TunoBble 3a1aHUsA VISl OLEHKH HABBIKOB B KauecTBe 00pa30BaTeILHOI0 pe3yjbTara




OIIK-1.8 JTaeT onmcanue OOyyaronuiicst BiajeeT:
TEXHOJIOTHYECKHUM TIpOl[eccaM Ha | HABBIKAMHM MNPOBEACHHUS TEIUIOBBIX pAacYeTOB W HAaBbIKAMH TMPUMEHEHHS METOJIOB
OCHOBE 3HaHHUI METOJI0B TEOPETHYECKOTO U IKCIIEPUMEHTAILHOIO UCCIIeI0BAHHS 00BEKTOB

TMOJIYUCHUs, IEPEAAIN U
HCITIOJIB30BAHMS TCTIJIOTHI

10.

2.3.1 llpumepnl 3agaHuit

Kak 3aBuCUT pmaBneHHME HACBIIIEHHONO Hapa OT Temmeparypbl? Onumwure MeTOAUKY OHpeJeNieHUs AaBICHUS
HACBIIIEHHOT0 Tapa B JabopaTopHoi padote 1. OnpepenuTe naBieHNe HACHIIIEHHOTO BOJSHOTO Mapa Npu TeMIeparype
45°C, nokazanus mmpe3omerpa 4,2 cM, ecin HayanbHas temrnepatypa 20°C, ho = 3,3 cm.

Kak ompenenuts k03(p(GHUINEHT NOBEPXHOCTHOTO HATSDKEHHMS, ONMIIMTE METOJMKY oOlpeaeneHus koddduimeHTa
MIOBEPXHOCTHOTO HATSDKEHHUS BOJIBI B 1abopaTopHOi padote Ne2. Onpenennts K03 QUIMEeHT MOBEpXHOCTHOTO HATSHKEHHS
npu Temneparype 38°C, ecau nokasaHus nbesoMeTpa 42 MM.

Kak 3aBHCHT BS3KOCTB JKHJIKOCTH OT TEMIEPATYypPhl, ONUIINTE METOUKY OIpEJIeNICHHs BSI3KOCTH B JlaDopaTopHOi paboTe
Ne3. Onpenenuts Bsi3koCTh Xx)uaKocTH pu Temrepatype 50 °C, ecnn hg = 103 MM, hy =20 MM, hy = 70 mm, At = 15,7 c.
B mapomneperpeBareiie KOTEIBHOTO arperara 3a c4éT noaBeaEHHON TemIoThl ¢ =240 kJDK/Kr K / ke BOJSHOTO Iapa mnpu
HOCTOSIHHOM JaBienun p =2 MIla temueparypa napa noBbicuiach 10 3Hadenust ¢ = 300 °C. Onpenenurs NOCTOSHHbIE
napa 1 ero napameTpsl JI0 aporeperpeBareis (TeMrnepaTypy, YAEIbHbIH 00bEM, SHTaNBIINIO, BHYTPEHHIOIO SHEPTHIO U
SHTpONHIO). Pemenne 3anaun WILTIOCTPUPOBATH i-S AMarpaMmoii.

Kakoe xonn4ecTBO BO3ayXxa HEOOXOAUMO MPOIYCTHTH Ye€pe3 CYIIMIBHYIO KaMepy, 9TOObI OT MaTepHaa, IOMEIIECHHOTO B
Hee, oTBecTH / m BoAbI? HapyXHBIN BO3IyX IPH OapOMETPUIECKOM IaBIICHUH B = 745 mm pm.cm., AMest TEeMIIepaTypy ?;
= 10 °C 1 OTHOCHTEJIbHYIO BIAKHOCTh @ = 50%, B Kanopudepe Mog0rpeBaeTcs 10 TEMIIEPATYPBI t>=60°C, a

3aTeM BO3/yX IOCTYIAeT B CYMIMIBHYIO KaMepy M BBIXOJHT U3 Hee IPH OTHOCUTEIBbHON BiIakHOCTH (O = 90%. Pemenue
3aJ1aud WIUTFOCTPUPOBATh B i-d JHarpamme.

[TaporypOunHas ycraHoBka paboraeT mo nukity PeHkMHa ¢ HadalbHBIMM HapaMmeTrpamu p; = 15 0ap u t; = 450°C.
Jasnenue B konneHcarope p2 = 4 kIla. Onpenenuts Tepmudeckuit KITJ[ nukiaa PeHkuHa U CpaBHUTB €r0 ¢ TEPMUUECKUM
KIIJ] nukna KapHo B TOM e HHTEpBaJie TEMIIEPATYP.

Bosayx, uMes naeienue no manomerpy p; = 0,4 MIla u temnepatypy ¢; = 130°C, BeiTekaeT B aTMocdepy 4epes3 COIIo
JlaBans. MaccoBblii pacxona Bo3nyxa — G = 0,4 ke/c. OnpeenuTb TEOPETHYSCKYI0 CKOPOCTh UCTECUYCHUS U OCHOBHBIC
pa3MepsI comia (M300pa3uTh CXeMy coIia B MacmTade). YToI KOHyca pacIfpsIONIelcsl 9acTH COIUIa IPHHATH PAaBHBIM
10°. bapomerpuueckoe masienue B = 750 mm pm. cm. ONUpenenuTh TaKXKe pPacrojiaraéMyl0 MOIIHOCTh CTPYH TpH
ncreyeHnd. Mcredenue cantath agnabaTHBIM, CKOPOCTh BO3/IyXa IEpell COIUIOM U TIOTepH Ha TPEHHE HE YUUTHIBATh.
BrerancnnTe 1 mokasatk rpadudeckn 3aBUCHMOCTh Tepmudeckoro KITJ[ muxia PeHknHA mapocmiioBOif YCTaHOBKH OT
HaYaJIbHOM TEMIIEPATyphI 1apa, NPUHAB e paBHOM 400, 450, 500, 550 u 600 °C npu OAMHAKOBBIX 3HAYEHUSIX HAYAIBHOTO
abcomoTHOTO JaBiieHus p; = 20 6ap ¥ KOHEYHOTO NaBleHus p, = 5 klla. Tloka3aTh Taxke BIWSHUE MOBBIIICHUS HAYaTbHOM
TeMIepaTyphl Iapa B IHUKJIE HA M3MEHEHHE CTETIEHH BIAKHOCTH Iapa, BRIXOAAIICTO M3 MapOBOTO ABUTraTelns. Permenne
3a[1a9i WIUTIOCTPHUPOBATH B i-S qHarpamme.

[lo JfaHHBIM TEIUIOBBIX W3MEPEHUI TEIUIOMEPOM CpEIHEH YACTbHBIA TEIUIOBOH TIOTOK 4Yepe3 OrpaxIcHHS
M30TEPMHUYECKOTO BaroHa MPU TEMIIEpaType HApYKHOTo Bo3ayxa ty = 1°C u Temmeparype Bo3ayxa B BaroHe t; = 1°C
cocrtaBun g = 8,5 Bm/m’. Ha CKONBKO NPOLIEHTOB M3MEHMTCS KOJMYECTBO TEIUa, MOCTYIAIOLIEr0 B BaroH 3a CYET
TEIUIONEPEIaud  4Yepe3 OTPAXKICHUS, €CIM NPU MPOYMX PAaBHBIX YCIOBUSX Ha €ro IMOBEPXHOCTh HAJIOKHUTh
JIOTIOJIHUTENLHBIN CIIOM U30IALUK M3 IIHaTEPMA TOIMMHON & = 30 mm ¢ kodpdumuenToM Temwonposoaoctu A = 0,036
Bm/(mK)?

Onpenenuts TpeOyeMyl0 MUHUMAJIbHYIO TOJIIWHY OOMYPOBKH ra3oxoja KOTJa, YTOOBI TemmepaTypa e€ HapyXHOI
MOBEPXHOCTH He mpesbimana 50 °C mpu TemmepaType rasos B raszoxoge #; = 300 °C. DxkBuBaneHTHbIN K03()UIUEHT
TEIIONPOBOAHOCTH 00OMYpOBKH A = 0,6 Bm/(m -K). CymmapHbIii K03(GPHIMEHT TEIIOOTAA4YH CO CTOPOHBI Ta30B - Ol = 65
Bm/(m-K), co cTOpoHBI Bo3yXa O = 16 Bm/(m?K), a Temnepatypa Bosmyxa t2 = 20 °C.

=00 ANk~

2.4 IlepeveHb BONPOCOB 1JIsl MOATOTOBKH 00YYaIOIIMXCS K MPOMEKYTOYHOM aTTecTalnu

OcHoBHbIE TOHATHS TepMoarHaMUKHU. Y paBHeHne MKT, ypaBHEeHHE COCTOSIHUS.
[TapameTpsl cOCTOAHUS.

3aKOHBI UJI€aTIbHBIX Ia30B.

Cwmecu uaeanbHbIX Ta30B. CiocoObl 3a/1aHUS CMECH.

DHepreTuka TePMOJIUHAMUYECKON CUCTEMBI.

TemnoeMKoCTh. 3aBUCUMOCTD TEMJIOEMKOCTH OT TEMIIEPATYPHI.
TepmoInHaMHUECKHE TIPOLIECCHI.

[TonuTpomnHseIi npouece. Y paBHEHUE OJIUTPOIIHOTO IIPOLEcCa.

IlepBoe u BTOpOE Havaga TEPMOJINHAMUKHU.

YpaBHEHHE dHEPTUH I'a30BOr0O MPOLECCa.




11. OHTanenus. M3MeHnenne SHTAIbNUN B TEPMOIMHAMUYECKUX MTPOIIECCaX.

12. OHtponus. i3MeHeHne 3HTPONNUH B TEPMOAMHAMHUYECKUX MPOLIECCAX.

13. Tepmogunamuyeckue mukibl. Tepmuueckuit KIT/ nukna.

14.  Huxn Kapno. Tepmuueckuit KI1/] nukna Kapro. Heobparumsrii iukn KapHo.
15. O6parssiii nukn Kapho.

16.  Teopema KapHho.

17. Teuenue razoB 3akoH oOpameHus Bo3aeiicTBus. Cora, 1udGy30phl.

18.  Omnpenenenne CKOPOCTH UCTEUEHMS raza U3 comia. Kpurnueckue napaMmeTpsl.

19. Omnpenenenne padoThl UACATHHOTO OJHOCTYIIEHUYATOTO KOMITPECCOpa.

20. MHoroctyneH4aTblii KOMIIPECCOP.

21. PeanibHbII KOMIIpECCOp.

22.  llukusl ABUTaTeIel BHYTPEHHETO CrOPaHMSL.

23. [ukiel nBUTATENICH BHEIIHETO MOIBOAA TEIIOTHI.

24.  PereHepaTHBHbBIE LIUKJIBL.

25. Peanbnbie rasel YpaBuenue Ban-Jlep-Baanbca.

26.  Bopsnoii nap. I-S quarpamma BoJsHOro mapa.

27. Bnaxxusrit Bo3ayx. I-d amarpamma BiiaxHOTO BO3TyXa.

28.  Xumwmyeckas trepmoanHamuka. [lepBoe Hauano TepMOAMHAMUKYA MPUMEHUTEIBHO K XUMUYECKUM
MpoLIEeCcCcaM.

29.  Hukisl Ta30TypOMHHBIX YCTaHOBOK.

30. [{MKJIBI TAPOCHIIOBBIX YCTAHOBOK.

l. N3otepMuueckre NOBEpXHOCTU. TeMIiepaTypHbIi I'PaJUECHT.

2. TermmonpoBOAHOCTH B razax, JKUJIKOCTSAX, METaJljIax.

3. OCHOBHO¥ 3aKOH TEIUIONPOBOJIHOCTH.

4. HuddepennmanpHoe ypaBHEHUE TEIIONPOBOTHOCTH.

5. YacrHable cnyyan qudepeHInaIbHOro YpaBHEHUS TeIIONPOBOIHOCTH.

6. VYcioBus 0IHO3HAYHOCTH B MPOIIECCaX TEMIOMPOBOIHOCTH.

7. Ou3nyecKue CBOWCTBA KHUIKOCTH (Ta3a).

8. CranuoHapHasi TEIIONPOBOIHOCTh TJIOCKON OJHOCIOMHOW CTEHKH MPH T'PAHUYHBIX YCIOBUAX [
pona.

9. CranuoHapHasi TEIJI0NPOBOAHOCTh INIOCKOW MHOTOCIIOMHOW CTEHKH MPU IPAHUYHBIX YCIOBUSAX |
pona.

10. CranuoHapHasi TEIUIONPOBOAHOCTh IUIMHIPUYECKOM OAHOCIOMHOM CTEHKHW NPU TPaAaHUYHBIX
ycnosusx [ pona.

1. CranuoHapHasi TEIUIONPOBOAHOCTh IUIMHAPUYECKOW MHOTOCIOMHOM CTEHKHW MPH TPAaHUYHBIX
ycnosusx [ pona.

12. CBoOoHast U BEIHYK/IEHHAs KOHBEKIIHS.

13.  OcHoBHOe ypaBHeHHE TerooTaaun. Koadduuument rernootnaun

14. Teopus nogobus. Kpurepuu nmomoousi.

15. Tennonepenaya yepes MIOCKYK OJHOCIOWHYIO CTEHKY.

16. Tenmonepenaya yepe3 MIOCKYI0 MHOTOCIOMHYIO CTEHKY.

17. Tennonepenaya yepe3 LUIUHAPUYECKYIO OJHOCIOWHYIO CTEHKY.

18. Tennonepenaya yepe3 NHWJIUMHAPUYECKYI0O MHOTOCIOMHYIO CTEHKY.

19. OcCHOBHOE ypaBHEHHE TEIIONEPEIaun.

20.  HMuTeHcudukanus Terionepeaadu myTeM yBeaudeHus: Ko3pPUirenTa TerooTJauu.

21.  WureHcudukanus Tersonepeaayn 3a c4eT opeOpeHns CTCHOK.

22.  JluddepennuanpHoe ypaBHEHHE TEIIOOTIAYH.

23.  TemnooOMeH U3IydeHHueM. 3aKOHBI TEMIOBOTO U3ITy4EHHUS.

24. TennomaccooOMEHHBIE YCTPOMCTRA.

25.  YpaBHeHHe TEIUIOBOro OajaHca TermI000MEHHOr0 anmapara.

26. Yto Ha3pBaroT TOIINBOM. Ero coctras. Kakue BBl TOILINBA BBl 3HaeTe?

27.  Kakue ucrosb3yroTcs MOTOPHBIE TOIIMBA i1 opiuHeBbIX [IBC.

28. Cxuranue TOIUIMBA.

29.  T'openue Tomnusa. Gusnueckuii mpouecc ropeHus TOIINBA.

30. Bonpochl 5K0JI0ruu pu UCMOJIB30BaHUM TETUIOTHI.

31. ToxkcHuyHBIE ra3sl IPOTYKTOB CrOPAHUS.



32. [TocnencTBust mapHUKOBOTO A deKTa.

33. XonoaunbHas yctaHoBKa. [IpuHImn paboTel. Buabl X0I0MIBHBIX YCTAHOBOK.
34. xkektop. [TpuHIun paboTs

35.  TemnnoBoii Hacoc. [IpuHIMnI paboThI

36. Tepmotpanchopmarop. [Ipunium padboThI.

37.  KpuoreHHas TeXHUKA.

3. MeToauveckne MaTepuaJibl, ONpee/solue Npoue1ypy 4 KpUTePHU OLleHUBAHUSA
c¢opMHPOBAHHOCTH KOMIIETEHUMI NPHU NMPOBeJeHUH MPOMEKYTOUHON aTTecTAlum

Kpurtepun ¢popmMupoBaHusi 0lleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a/1aHUM

- OLCHKa «OTJMYHO» BBICTABIISCTCS OOYYaIOMIEMYCs, €CIM KOJMYECTBO MNPABWIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot obmiero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BBICTABISAECTCS 00yUaIOMIeMyCsl, €CIT KOJIMYECTBO PAaBIIIBHBIX OTBETOB HAa BOIPOCHI
— 89 —76% ot o0miero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJBHO» BBHICTABISCTCA OOYYAIOUIEMYCs, €CIM KOJIWYECTBO NPABHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —75—-60 % oT 0011ero oobEéma 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEYIOBJIETBOPHUTEIBHO» BBICTABISCTCS OOYYaIOMIEMYyCs, €CIM KOJHMYECTBO NPABMIBHBIX
0TBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLICHOK 110 pe3y/JIbTAaTaM BBINOJHEHHS 3aJaHUI

«OTJIMYHO/32a4TEHO0» — CTABUTCS 32 pabOTY, BHIIOJHEHHYIO ITOJIHOCTHIO 0€3 OINOOK U HEJOYETOB.

«Xopo1io/3a4TeH0» — CTABUTCS 32 PadOTY, BBITIOIHEHHYIO ITOJIHOCTHIO, HO TP HAIMYMH B HEW He Oolee
OJIHOH Herpy0oil OImMOKN 1 OTHOTO HeoueTa, He 0oJiee TPEX HEJOUETOB.

«Y10BJIETBOPUTEIHLHO/3aUTEHO0» — CTABUTCS 32 PadOTy, €ClIM 00yYaIONIHIiCs PaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JOMYCTHI He OoJiee oJHOU Tpy0Ooit ommbOKu U ABYX HEOYETOB, HE Oojee OIHOM
rpy0oil  oxHOUN HerpyOoi ommOku, He Ooyiee TpeX HErpyObIX OIIMOOK, OJHON HErpyOoW OIMOKH M JABYX
HE/I0UETOB.

«HeynoBJjIeTBOPUTE/ILHO/HE 3a4YTE€HO» — CTAaBUTCS 3a PadOTy, €CIM YHCIO OMMOOK W HEI0YETOB
MIPEBBICKIIO HOPMY ISl OLIEHKH «YJIOBIIETBOPUTEIHHOY» HITU MPABUIBLHO BBHITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowl owuboxk:

- 2pyoOvle OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUe NPUeMO8 peuieHus 3a0ad;
OWUOKU, NOKAZLIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIONCEHHO20 3A0AHUSL.

- He2pyOble OWUOKU: HeMOYHOCMU POPMYTUPOBOK, OnpedeneHull; HepAYUOHAIbHbIN 8b100P X00A peuleHus.

- He0ouembl.: HepayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUSL, OMOETbHbLE NOZPEULHOCU 8 YOPMYIUPOBKE
8b160008, HEOPENCHOE BbINOIHEHUE 3A0AHUSL.

Kpurtepun ¢popMupoBaHusi OLIEHOK 0 324eTy
«3auTeHO0» — CTYIEHT NpuoOpen HEOOXOAMMBIE YMEHHS M HAaBBIKHM, IMPOJIEMOHCTPUPOBAT HAaBBIK
MPAKTUYECKOTO MPUMEHEHHs TOJTYYEeHHBIX 3HAHUM, HE MOMYCTUJ JIOTMYECKUX U (PAaKTUUECKHUX OLIMOOK;
CTYJEHT IpUoOpe He0OXOAUMbIE YMEHHUS U HABBIKH, IIPOIEMOHCTPUPOBAJ HABBIK TPAKTUYECKOTO IPUMEHEHHS
MOJTyYCHHBIX 3HAHH, HO JIOMYCTHII HE3HAYUTEIbHBIC OINOKU ¥ HETOYHOCTH.

«He 3a4TeHO» — CTYACHT JEMOHCTpUPYET (pparMeHTapHbIC 3HAHUS W3y4aeMOTO Kypca; OTCYTCTBYIOT
HEOOXOAMMBbIC YMEHHUS U HaBBIKH, IOMYIIECHBI TPyObIe OIUOKH.



