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Ilepeuenv Komnemenyuii c yKazanuem yposHeil ux ¢opmuposanus

OIIK-2 Crocob6en ucroiap30BaTh MareMaTudeckue, pusndeckue, GU3NKO-XUMUIECKHUES, XUMHUIECKUE METOIBI IS
pernieHus 3a1ad npodecCHOHAITBHOM JIeATeIbHOCTH

OIIK-2.1 3naer matemaTuueckue, Gpuznueckue, PU3NKo-XUMUIECKUE, XUMUYECKUE METOJIbI 1T PEIICHHUS 3a1a4
npodeCCUOHATIBHON JIEATEIIbBHOCTH

OIIK-2.2 YMeeT ucnonb30BaTh MaTeMaTuyeckue, puzndeckue, Gu3nKo-XUMHUECKUE, XUMUYECKHE METObI [Tl pe-
HIEHUS 3a/1a4 NPOPECCUOHATBHON AEITEIbHOCTH

OI1K-2.3 Brnaneer MaTreMaTu4eCKUMH, PU3NYECKUMHU, (PUZUKO-XUMUUECKUMHU, XUMUYECKUMU METOIAMHU JIJIS pellie-
HUS 3a7a4 Ipo(heCCUOHATIBHOM e TEIbHOCTH

Ilepeuens Cooepoicanue Imanwl hopmuposanun Komnemenyuu Haumenosanue
KoMnemenyuu
. Komnemenyuu (vkazamw 6ce memvl uz PII/]) OUCHOUHOO
C YKa3anuem cpeocm ea
yposHeit ux Jexuyuu | IIpakmuueckue | Jlabopamopnwvie | Kypcosas
opMUpoBaHus
gopmup sansmus, 1a- 3anamus paboma
OopamopHblil
Hnoexc nPAKmuKym
Komnemenuuu
OIlK-2.1 Bgaer wMa- | Tema 1- - Tema3,5,8,10,11,12,13 - DK3aMeH.
TemaTHueckue, Qu- | 13 JTIC(G:ST'
TOPHBI
3uuecKkue, (pU3nKo- aDOpaTOpHKHIe
paboThI.
XUMHUYECKUEe,  XH- KomTpomsHas pa-
MHUYECKUE METOMBI 6oTa.




M1 pCIICHUA 3a1a4

npodeccuoHaIbHON
JeATCIIbHOCTH

OIIK-2.2 VMmeer wuc-| Tema I- Tema3,5,8,10,11,12,13 OK3aMeH.
MONB30BaTh Mare- | 13 Tecr.
MaTuueckue, (Gusm- ;I;(?STPS.T OpHBIC
HeCKHE,  U3HKO- Kourponbnas pa-
XUMHYECKUE, XH- o,
MHUYCCKHE METOMIBI
JUTSL pEIICHHsI 3a/1a4
npodeccuoHaIbHON
JeSATCIIbHOCTH

OIIK-2.3 Brnaneer Temal- Tema3,5,8,10,11,12,13 DK3aMeH.
MAaTEMATHYCCKUMH, | 13 Tecr.
dusnyeckumu, Qu- g;gé)fb?oprle

3UKO-
XUMUYCCKAMH, XHU-
MUYECKUMH  METO-
JaMU JJIsT pelieHuUst
3amad  npodeccuo-
HaJIbHOM JIeATCIIb-
HOCTH

KonTponbnas pa-
oorta.







Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

®opma o0yueHus

HaunmeHoBaHME OLIEHOYHBIX
CpencTB

KoanuecTrBo 0a1/10B

O4yHasia

DK3aMeH

max 40 - min 24

Tect

max 20 - minl0

JlaGopaTopHble paboTHI

max40 - min26

HUTOTO

max 100 - min 60

OYHO-3a049Has

DK3aMeH

max 40 - min 24

Tect

max 20 - minl0

JlabopatopHbIe pabOTHI

max40 - min26

HUTOTO

max 100 - min 60

3a049Hasn

DK3aMeH

max 40 - min 24

KonrponsHas padorta

max 20 - min 10

JlabopatopHbie pabOTHI

max40 - min26

HUTOTO

max 100 - min 60




Illkana ouenueanusn

Mudposoe
BbIpaKeHHne

Beipakenue B
o0asax:

CioBecHoe
BbIpaKeHH e

Kputepun oneHKH HHIMKATOPOB JOCTHKeHHsI MPU (popMe KOHTPOJIS:

JK3aMeH / 3a4eT ¢ OLeHKOH

3a4dyeT

5

87 -100

OTnu4Ho (3a-
YTEHO)

Ol1leHKa «OTJIUYHO» BBICTABISICTCS CTYICHTY, €CIIH TEOPETUUECKOE COMEP-
’aHUe Kypca OCBOCHO TOJHOCTBIO, 6€3 MPOOeIOB; HCYEPITBIBAOIIE, MTOCIIEe-
JIOBATEIILHO, YETKO M JIOTHYECKH CTPOMHO M3JIaracT marepuai; CBOOOIHO
CTpaBIAETCS ¢ 3aJavaMH, BOMPOCAMH M JPYTUMH BHIAaMH TPUMEHEHHS
3HAHMH; MCIOIB3YET B OTBETE JOMOIHHUTEIBHBIA MaTeprall BCEe MPEAyCMOT-
PEHHBIE MPOrPAMMO¥ 3a/1aHVsI BBITIOTHEHBI, KAYECTBO WX BBIIIOJIHEHUS Olle-
HEHO YMCJIOM 0aJlJIOB, OJIM3KUM K MaKCHMAaJIbHOMY; aHAJIU3UPYET MOJTydYeH-
HBIE PE3yJbTAThl; MPOSBISIET CAMOCTOSATEIBHOCTh MPH BBITIOJIHCHUHU 3a]1a-
HUH

74 - 86

Xoporo (3a-
YTEHO)

OrneHKa «XOpOIIO» BBICTABISAETCS CTYNEHTY, €CIIU TEOPETUUECKOe CoAep-
KaHWE Kypca OCBOEHO TOJHOCTBIO, HEOOXOAWMBIE TPAKTHYECKHE KOMIIe-
TEHIIMN B OCHOBHOM C(OPMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE TIPOTPaMMOit
o0y4eHus: yueOHbIE 3a/I1aHUsI BBITIOTHEHBI, KAYECTBO MX BBITOJIHEHUS JI0CTa-
TOYHO BBICOKOE. CTYAEHT TBEpAO 3HAET MaTepuai, TPaMOTHO U IO CyIe-
CTBY W3JIaraeT ero, He JOIMYyCKas CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOMPOC.

60 - 73

Y 1oBnE€TBO-
pUTENBHO (3a-
YTEHO)

OreHKa «yAOBJIETBOPUTEILHO» BBICTABISIETCS CTYAEHTY, €CIH TeopeTHde-
CKO€ COJIeprKaHHe Kypca OCBOCHO YAaCTHYHO, HO NMPOOEIbl He HOCST CyIle-
CTBEHHOT'O XapakTepa, OOJBLIIMHCTBO NPEAYCMOTPEHHBIX MPOrpaMMON 3a-
JaHWH BBIIIOJTHEHO, HO B HUX MUMEIOTCS OIIMOKH, IPU OTBETE HA MOCTABJICH-
HBIM BOIIPOC CTYJEHT JOIMYCKAaeT HETOYHOCTH, HEIOCTaTOYHO NMpaBUIIbHbIC
(hopMynHpOBKY, HaOMIOAAIOTCS HapyIIEHHS JIOTMYECKOH IocienoBaTelNb-
HOCTH B U3JI0KEHHH TPOrpaMMHOI0 MaTepHaIa.

OHGHK& «3a4TC€HO» BBICTABIIACTCA CTY-
JCHTY, €CJIM OTBCTHI Ha BOIIPOCHI IO TC-
MaM JUCHHMIIIMHBI IIOCJICA0BATCIIbHEBI, JIO-
THYECKH U3JIOKEHBI, TOITYCKAIOTCs HE3HA-
YUTCJIBbHBIC HEAOYCTHI B OTBETC CTYJCHTA,
TaKUC KaK OTCYTCTBHUE CaMOCTOATCIILHOI'O
BbIBOJA, PECYCBLIC OIIHNOKH U ap

Hwmxe 60

Heynosnerso-
PHUTENBHO
(He 3auTeHO)

OrieHKa «HEYIOBJICTBOPUTEILHO» BBICTABISCTCS CTYICHTY, €CJIM OH HE
3HAET 3HAYMTEIBHON YacTH MPOTrPaMMHOr0 Marepuaia, JOMyCKaeT Cylle-
CTBEHHBIE ONIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyIHEHUSIMHE BEITIOTHSET
MpaKTUYECKue pabOThl, HEOOXOAUMBIC TPAKTUYECKHE KOMIICTCHIIMH HE
c(hopMHUPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrPaMMOI 00yUYCHHS
y4eOHBIX 33JaHHi HE BBITIOJHEHO, KAYECTBO UX BBIITOJIHEHHUS OIIEHEHO YKC-
JIOM OaJIJIOB, OJIM3KUM K MUHUMAIIEHOMY

OneHka «HE 3a4TEHO» BBICTABISECTCS
CTYAEHTY, €CIM CTYAEHT HE 3HAeT OCHOB-
HBIX TOHATUH TE€MBbl AUCUUIUIMHBL, HE OT-
BEYAeT Ha JONOJHUTEIbHBIE 1 HABOASIIINE
BOIIPOCHI IIPEIIOAABATELS.







KpaTkasi xapakrepucTika oueHOUHBIX CpeICcTBA

Ne | Haumenosanue |Kpamkasa xapakmepucmuxa ouenounozo cpeocmea| Ilpeocmasnenue

n/n | oueHouHo20 cpeo- OUYEHOYHO020 cpeo-
cmea cmea 6 ¢honoe
1 2 3 4
1)JIaGoparopHast pa-|2T0 BUJ y4eOHOI pabOTHI, IENbI0 KOTOPOU siBiisieTcst | Tembl 1abopaTopHBIX
6ota u3ydyeHue (HMcciefoBaHue, H3MEPEHUE) XapaKTepH-|padoT, KOHTPOJbHbBIE
CTHK JJaOOpaTOPHOTO OOBEKTA. BOIIPOCHI 10 TEME Ja-

I{ens maGopaTOPHBIX 3aHATHI: OCBOCHHE M3Y4aeMOM |00paTOpHOM paboThI
y4eOHOM JUCIHUIUIMHBI, MPHOOPETeHHE HABBIKOB
MPAKTUYECKOTO MPUMEHEHHs 3HAHUI y4eOHO# amc-
UUTITUHBL (AUCIUIUIMH) C UCTIOJIB30BaHUEM TEXHUYE-
CKUX CpPeACTB U (WiIK) 000pyIOBaAHUS

2]|Tect CucremMa CTaHIapTU3UPOBAHHBIX 3aJaHUM, T03BOJIA- |DOHJ TECTOBBIX 3a7a-
I01[as1 aBTOMATU3UPOBATh MPOLIETYPY U3MEPEHUS HUI
YPOBHSI 3HAHUHM M YMEHUH 00y4aromerocs.




MuHHCTEpCTBO HAYKH U BhICIIETr0 oOpa3zoBanus Poccuiickoit @eneparuu
HwxHekaMCKuil XMMUKO-TEXHOJIOTHYECKUNA UHCTUTYT (unan)
(dbenepanbHOTO TOCYAapPCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBLHOTO YUPEKICHUS
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«Ka3zaHckuil HalMOHAJIBHBIA UCCIIEIOBATEIbCKUI TEXHOJIOTUUECKUI YHUBEPCUTET
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Kageopa [IAXT

Hanpasnenue noarotoBku (cnenuanbHoctu) 18.03.02 «Hepro- u pecypcocoepe-
rarolre MpoIecChl B XUMUUECKOU TEXHOJIOTUU, He(hTEXUMUU U OMOTEXHOJIOT UM
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TecT
no gucuumuinHe b1.0.27 «TepMoauHamMuka U OCHOBBI TEIJIONEpEaAYN» JJIs
00yJaromuxcs Mo 04Ho/ 0YHO-3a04HOM (hopMaM 00yUECHHS

Bapuanr 1
1. OcHOBHBIE MTapaMeTPbl COCTOSHUS TENa:

1) abcomoTHOE MaBieHue; 2) yaelbHas TeIIoTa; 3) yaenbHbIN 00beM; 4) a0CONMOTHAS TEMITE-
patypa; 5) ynenbHas paborta

2. Haiftu abconroTHOE 1aBJICHHE B CIIydae BaKyyMa:

1) Paﬁc = PamM_ P@ak , 2) Pa6c = PamM + P@ak;

3) Paﬁc:Pamﬂ4+Pu36; 4) Pa6c:PamM_Pu36-

3. @u3nYecKuil CMBICI Ta30BOM MOCTOSHHOM R — mpeacTaBiseT coboi yaenpHyto paboTy u3Me-
HeHUs o0bema, coBepiaemyio 1 ke pabodero BemecTsa Mpu U3MEHEHUH €ro TeMIIEpaTyphl Ha
1K =

1) u306apHOM mporecce;

2) apguabaTHOM IIpoliecce;

3) U30XOpHOM TIpoIIEeCCE;

4) U30TepMHUECKOM TIpoIiecce.

4. Ykaxwute ypaBHenune Knaneiipona — Menzeneena:

1) pvV, =R, T;
2) pv=RT;

3) pV =mRT;
4 RV =RT .

5. YeM OTIMYAKOTCS pealIbHBbIE T'a3bl OT UACATbHBIX

1) MONeKyIIBI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHBIE 0OBEMBI M CBSI3aHBI MEXKIY COOOM CH-
JIaMHU B3aMMO/ICUCTBUS,

2) MOJIEKYJIBI ITUX Ta30B UMEIOT KOHEYHbIE COOCTBEHHBIE O0OBEMBI M HE CBSA3aHBI MEXYy COO0M
CHJIaMU B3aUMOJICHCTBUSI;

3) IpeaCTaBNISIOT CUCTEMY MaTepPHAILHBIX TOUEK, HAXOSIIUXCS B OECIOPSIOYHOM JIBHIKEHUU U
HE B3aUMOJICUCTBYIOIINX MEXIY COOOI;



4) npeaCTaBISIOT CUCTEMY MaTEPUATBbHBIX TOYEK, HAXOAAIINXCS B OECIIOPSIIOYHOM JABMKEHUH U
B3aUMOJICUCTBYIOIINX MEKIY COOOM.
6. YKaxuTe aHaJIUTUYECKOE BhIpaskeHue | 3aKoHa TepMOJUHAMUKU:

1)dg=du+dl; 2)du=dq+dl;

3) dg=di—oudp; 4)dg=di- pdo.

7. YkaxkuTe Kakue u3 MEPCUUCICHHBIX BBIpa)KeHHfI SABJISIFOTCSA YPAaBHCHUSAMU 1-ro 3akoHa TEPMO-
HHH&MHKH}HHIaHHa6aTquCKON)Hp0HeCC&

1) dq = p-dv;
2) du=—p-dv;
3) dgq =du;

4) du =—-v-dp.

8. UTo Takoe CcTerneHb CyXOCTHU:
1) oTHOIIIEHHE MACChI CYXOr0 Tapa K Macce BIaKHOTO;
2) OTHOIICHHE MACChl CyXOro mapa K Macce KUIKOCTH;
3) OTHOIIEHHE MAcChl BIAXKHOTO Mapa K Macce Cyxoro;
4) OTHOIICHUE MACChI KUJIKOCTH K Macce Cyxoro mnapa.
9. .VkaxuTte BhIpaKEHUE JJIS ONIPEICTICHHS TEPMUIECKOTro Kod(UIlMeHTa MOJIe3HOr0 eHCTBUS
IPSIMOTO LIUKJIA!

— I
1) g, = 2) 1 =—;
G o
3) ﬂt:—ql : 4) 77t=q—2-
% — 02 O

10. YTo mponcXoauT B KpUTUYECKON TOUKE:

a) UCYe3aeT pa3Inyie MEXAY )KUJIKOCTBIO U TapoM;

0) HaXOJATCS B paBHOBECHH TPHU (ha3bl OTHOPOTHOTO BEILIECTBA;

B) OCYIIECTBIISIETCS IIEPEXO/] TBEPOTO BEIIECTBA HEITOCPEICTBEHHO B I1ap;

I') Ipoliecc MPeBpaleHNs BEIIeCTBA U3 JKUAKOTO COCTOSHUS B MapooOpa3Hoe

11. Ha Ts-nuarpamMmMe BOJISIHOTO Tapa n300paykeHo YeThIpe pa3indHbIX mporecca: 1 -1;1-2;1 -
3 u 1-4. VYxkaxure COOTBETCTBUE MEXKIY IpoueccoM 1-1 u ero ux HazBaHueM.

1-1 | U3zoxopHuslii npouecc NU3o- T
OapHBbIi porecc A
N3otepmuueckunii mponecc
AnmnabaTHbIif Iporiecc

const

12. Ha is-muarpamMmMe BOJISTHOTO Mapa H300paKeHO YeThIPe pa3IuiHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YkaxuTe cOOTBETCTBUE MEXy IpoleccoM 1-1 u ero ux Ha3BaHHUEM.



1-1 | UBoxopuslit mporecc M3o-
OapHbIi mpolecc
N3oTepmuueckuii mporecc
AnuabaTtHBbIi poriecc

13. Ha id- muarpamMmMe BJIaXKHOTO BO3/lyXa OTMEUYEHA TOYKa M, yKa)KUTE 3HAYCHHUS TapaMETPOB
BJIQKHOT'O BO3/IyXa B 3TOM TOUKE.

1) TemriepaTypa cyxoro TepMoMeTpa (TeMiiepaTypa Bo3ayxa);

2) TeMIiepatypa MOKpPOro TepMOMETPA.

1, KJDR/RT

60°

2 f-
20°

d, r/xr

14. Tennonepenadei Ha3pIBACTCH:
1) mepeHocC Teruia OT ropsiYeid CpeIbl K XOJIOTHOM Yepe3 pa3Ieisionlyio CTCHKY;
2) OJHOBPEMEHHBIH MMEPEHOC TEIIOThI KOHBEKIIUEH U TEIIOMPOBOAHOCTHIO;
3) mepeHoC Teria MeX1y HEMOCPEICTBEHHO CONPUKACAIONIMMUCS TeJIaMU HITU Ya-
CTAMHU TEJ C Pa3JIMYHON TEMIIEPATYPOH;
4) mepeHoc Telia U3Iy4eHHEM;
5) mepeHOC Teria KOHBEKIIUEH.
15. Kakoe kpurepuaibHOe ypaBHEHHE COOTBETCTBYET Pa3BUTOMY TYpOYJIECHTHOMY PEXUMY Ia-
30B:
1) Nu =f (Gr, Pr); 2) Nu =f (Re);
3) Nu =f (Re, Gr, Pr); 4) Nu =1 (Gr).
16. C yBennueHreM BIaKHOCTH MaTepuaia KOdPQHUIHUEHT TeIUIONPOBOJHOCTH
1) He MeHsieTcs;
2) yObIBaerT;
3) Bo3pacraer.



17. Cornacno 3akony Buna:
1) c yBenMYeHHEM [UTMHBI BOJHBI SHEPIUs JIyueil BO3pacTaeT;
2) C yBEIMYCHUEM TEMIIEPATypPbl JUIMHA BOJIHBI COOTBETCTBYIOIAS MAKCUMYMY
YMEHBILAETCS;
3) C yBenMUYCHHEM TEMIIEPATYPhI TEJIa SHEPTHS €r0 YBEIMYHBACTCS;
4) ¢ yBeIIMUCHUEM TEMIIePATYPhI AJIMHA BOJIHBI COOTBETCTBYIOLIAsS MAKCHMYMY BO3-
pacraer.
18. Yro Takoe Ci10XkKHbIH Ter1oo0MeH?
1) yuuTHIBAKOLIMIA BCE BUIBI TEINIOOOMEHA;
2) YYUTBIBAIOIIMIA TEIUIONPOBOIHOCTh U H3IIyYCHHE;
3) YYHTBIBAIOIINI KOHBEKIMIO U U3ITy4YCHHE;
4) yYUTBHIBAIOIIUI TEIUIONPOBOAHOCTD ¥ KOHBEKIIHIO.
19. [Ipu 0IMHAKOBBIX YCIOBUAX CPEIHUI TeMIepaTypHbIi HAOp OOJIbINE B anmaparax:

1) C MPSAMOTOKOM;
2) C IPOTUBOTOKOM;
3) C MONEPEYHBIM TOKOM.
20. CornacHo 3akony [Inanka ¢ yBeIu4eHUEM JJIMHbI BOJIHBI
1) MHTEHCUBHOCTb M3JIy4€HUs BO3pacTaeT Ha BCEM JMara3oHe JUIMH BOJIH;
2) WHTCHCUBHOCTD M3JIy4eHHs YOBIBAIOT HA BCEM JHara3oHe JUIMH BOJIH,
3) SHEprus Jydel Bo3pacTaeT Npu HEKOTOPOH JJIMHE BOJIHBI JIOCTUTAET MaK-
CUMyMa 3aTeM yObIBaeT;
4) MHTEHCUBHOCTD M3JIy4€HHs] HE MEHSETCS.
21. Koaddunuent reruionepeaays UMeeT BUT:
1
1) k= ;
a, +0/A+a,
1
2) k= ;
1 6 1
a A a,
1 6 1
3) k=—+—+"—;
a A a,
K 1
4) 1 4 1
a O a,

22. OyHKIMEN KaKUX BETMYUH SBISACTCS KOA(DOHUIIMEHT TEII00TIauu:
1) o= f(a),/l,,u,p,c,x,tae s ,O,L);
)  a=f(xy,z,7);
3) a= f(K,qb,At);
4) a=f(xy,2).

23. Ilpu KakuX yCIOBHSX CIPaBEeIINBO YpaBHEHHE TEIIOBOro Oananca?

1) IIPU OTCYTCTBHH TEILJIOBBIX MTOTEPH;
2) NP OTCYTCTBUH IIE€PETIaa TEMIIEPaTyp;
3) [IPU OTCYTCTBUM CMEIIEHUSI 000UX TEINIOHOCUTENEH ;
4) MIPH OTCYTCTBUH (Pa30BBIX TIEPEXO/IOB.
24. Kakoe cy1iecTByeT o011ee MpaBuiIo Uil HHTEHCU(PHUKAIIMY Terionepeaadn?
1) YMEHBIIUTh TOJIIUHY CTCHKH;
2) 3aMEHUTH CBOOOHYIO KOHBEKIIHIO Ha BHIHYKICHHYIO;

3) YMEHBIITUTH HanOOJIbIIIee TEPMHUIECKOE CONTPOTUBIICHHUE;



4) 3aMEHHUTh MaTepuall Ha Jpyroi 0oee TerIonpOBOIHBIN.
25. Tpu npocrelmmx BUaa NepeHoca Tera:

1) TETUIONPOBOAHOCTD;
2) TerIonepe/iaya;

3) KOHBEKIIHS;

4) U3Iy4YeHHUE.

Bapuant 2
1. laBneHue ra3a B COOTBETCTBUU C MOJICKYJISIPHO-KHUHETUYECKON TEOpUEn ONpeesieTcs CooT-

HOIICHUCM:

2 2 2
1)P:zn-mw ; 2)P:§ma) n; 3)P:Ema) v; P
3 2 2 3

Mo
2
2. Ykaxute cooTBeTcTBHE BennuuHbl naBneHus 20 klla, 3anucanHoro B pa3inyHbIX CHCTEMax
U3MEPCHHUS:
1)0,2 6ap 2) 2 Mlla
3) 20 MITa 4) 200 6ap
3. YKaxkuTe pa3MEepHOCTh Ta30BOI MOCTOSIHHOM R:
1) ,ZZofc_z) Lo 3 Bm_4 Bm

) ) b - -
ke K Kkmons - K ke K Kkmonw - K
4. OTMeThTe IPaBUIILHOE BBIpAXKEHUE J1s 3aKoHa boiusi-Mapuorra:
L P Vi _ P T1:p2 T, vy

1) 2) T, 4) T T

3 :
U, P v, D ) T, p T, u
JIBHKCHUH M B3aUMO/ICHCTBYIOIIMX MEKITY COOOIA.
5. Kakast u3 mepevncieHHbIX TiarpaMM Ha3blBaeTCs AUarpaMMoi DHproca:
1) pv - auarpamma peagbHOTO BEIIECTBA;
2) pv - muarpamma HieaabHOTO BEIIeCTBa,;
3) Ts — auarpamma BiIaKHOTO Tapa;
4) iS —quarpaMma BIQXKHOTO BO3yXa.
6. YKaKHUTE MPaBUIbHBIC BRIPAKCHUS, YCTAHABIMBAIOININE CBS3b MEXK/Y TEIIOEMKOCTSIMH:

HCy

' ’ Cp.

1) Cp:Cp’UOZT, 2) Cp:7'
3 C,—-C, =R; HC,=C,—R;

Po H 224

7. YKaxkuTe BhIpaXKEHUE, ONPEAEIAIONIee BEINYUHY X0IO0AUIBHOrO K03 dunmenta oopatHoro
TEPMOJMHAMHYECKOTO IIUKJIA:

1)g:q—2; 2)8=i;

I I

I I
3e=— 4)e=—

O P

8.Ha Ts — quarpamme ormeuensl Touku 1,2,3,4,5. KakoMy COCTOSIHUIO BEIIECTBA COOTBETCTBYIOT
MIOJIOXKEHUS TO4YeK [ u 2.



[lepeoxnaxneHHast )KUIKOCTh
Bnaxwnsiit nap

Hacplennsiii nap
Hacpiennas )kuikocThb
[TeperpeTsiii nap

TBeproe cocrosiHne

9. IMon xomoamIEHBIM KO3 (PHUIIMEHTOM 00paTHOTO TEPMOTUHAMUYECOKIO ITUKIIA TOHUMACTCSI:
1) KaKoe KOJIMYECTBO TEIJIOTHl OTHUMAETCS OT XOJIOJHOTO HCTOYHHUKA MPH 3aTpaTe OJTHOM ¢1u-
HUILIBI pa0OTHI;

2) OTHONIEHHE KOJIMYECTBA TEIUIOTHI, IPEBPAILIEHHON B MOJIOKUTEIBHYIO0 PaOOTy 3a OJMH LIUKII,
0 BCEH TEIUIOTE, IMOABEICHHON K pabouemMy Temly;

3) OTHOIIIEHHE KOJIMYECTBA TEIJIOTHI, IPEBPALIEHHON B MOJIOKUTEIBHYIO Pa0OTy K KOJIMYECTBY
TEINIOTHI, OTHUMAEMOT'O OT XOJI0JHOI0 UCTOUYHHUKA;

4) OTHOIICHUE KOJIMYECTBA TEIJIOTHI, OTHUMAEMOE OT XOJIOTHOI'O HCTOYHHKA, KO BCEH TEIIOTE,

MOABEACHHOM K pabodeMy Temy.

10. Ha pv-auarpaMmmMe BOJISTHOTO Iapa H300paKeHO YeThIpe pa3InyHbIX npomecca: 1-1; 1-2; 1-3

u 1-4. Vkaxute cOOTBETCTBUE MEX]y MpoueccoM 1-1 u ero ux Ha3BaHHUEM.

1-1

N3oxopubiii nponecc M30-
OapHBIii IporLecc
N3otepMuueckuii mpouecc
AnmabaTHBIN mpoIecc

_s = const

11. Kakue Touku pacmojiararoTcd Ha BerHeﬁ U HIDKHEH IIOIrPaHMYHBIX KPUBBIX PV-IHarpaMMbl

BOJISTHOTO Tapa.
1) COOTBETCTBYIOIIME COCTOSIHUIO KUTICHHSI U CYXOT'0 HACBIIICHHOTO apa;

2) BIaXXHOTO Tapa U MeperpeToro BO3yxa;

3) KUIEeHus ¥ MEPErpeToro BO3Ayxa;

4) BNaXHOTO U CYXOI'0 HAaCBILIEHHOTO Mapa.

12 YKa)KI/ITe, KakK OHpeI[eJISIeTCSI KOJINYECTBO TCIIJIOTEHI B I/I30X0pHOM Hpouecce.
1) g=u, —U =1, — _U(pz - pl);
3) q=T(s;, —8,);

13. Kputnueckoe 3HaueHue kputepus PeliHonpca:
1) 2000;
2) 2300;
3) 3000;
4) 3200;

2) q=l, —y;




5) 10000.
14. IIpu KakuxX yCIOBUSIX BOZHUKAIOT MPOLIECCHI KUMIEHUS KUIKOCTH?
1) npu HarpeBaHuU;
2) TIpU U3MEHEHUH arperaTHOro COCTOSIHUS;
3) mpu OXJIaKIACHUHY;
4) npu UCTApCHHH.
15. Kakue OBIBAIOT peXKUMBbI KHIICHUS?
1) kanenpHBIH; 2) IICHOYHBI;
3) my3bIPbKOBBIIA; 4) cTpyiHBIH.
16. Ilo CKOJIBKUM OCHOBHBIM CX€MaM MOKET OCYIIECTBUTHCS JBUKEHHE KUAKOCTU B TEILIO00-
MEHHOM arapare

1) 2;

2) 3;

3) 4

4) 5.

17. OCHOBHO#1 3aKOH TEIIONPOBOTHOCTH:

1) Q=kF-At;

2) Q=uoF-At

3) Q=—AF-t:(ot/On);
1

4) k= T 5 1

a 1 a,

18. Yro xapakrepusyet kpurepuii Gr:
1) oTHOIICHHE CUJI HHEPIIUH C CUJIaM BSI3KOCTH;
2) KOHBEKTHBHBIW TEIUIOOOMEH MEXKIY JKUAKOCTHIO M MOBEPXHOCTHIO TBEPIOTO Te-
na;
3) (usHueckue CBOWCTBA KUIKOCTH;
4) COOTHOIICHHUE MOIBEMHOM CHJIbI, BOSHUKAIOUICH BCIIEICTBUE PA3HOCTH ILIOTHO-
CTEH KUJKOCTH U CHJIBI MOJIEKYJISIPHOTO TPEHHUS;
5) COOTHOMICHUSI CHJIBI TSDKECTH U CHITBI MOJICKYIISIPHOTO TPEHHSI.
19. Tlo npuHLKy paboThl TEIIOOOMEHHOTO anmnaparbl ObIBAIOT:
1) pereHepaTHBHBIE;
2) CMECHTENbHBIC;
3) pexynepaTHBHBIC ;
4) 3MECBHKOBBIC;
5) ¢ BHYTpEHHHM HCTOYHHKOM TeILIa.
20. Bo cKOJBbKO pa3 yMEHBIINUTCS TEIUIOOTa4a IIPU YCTAHOBKE 2 3KPAHOB MEX]y MapaljiesIbHbI-
MM IJIaCTUHAMH (€CITU MOBEPXHOCTH CTEHOK M 9KPAHOB OJIMHAKOBBI)
1) 2;
2) 3;
3) 4,
4) 5
5) 6.
21. Kak Ha3bIBaloTCA OT/IEIbHBIE MECTa 000TPEBAEMOI MOBEPXHOCTH, T'/I€ 3aPOXKIAAIOTCS MMy-
3bIpbKU NIapa’?
22. 3axoH Buna umeer Bun:

Y 1y = oA
04 — ’
eCZ/ﬂT _1

2) ﬂ'mzz-lig;




los
T
4) E=&9‘0T4_

23. Yro HazbIBaeTcs 23PPEKTUBHBIM U3ITy4YCHUEM ?

1) Ap =Ry +R-A
2) Ry =Ry +A-A,

3) ﬂ'm:

faa

yo fita iaa
3) Ay@ =Aqs +(@-AAyy;
4) E Ena()+Eco6'

24. Yto Ha3BIBACTCSA KOHBEKTUBHBIM TCILZIO0OOMEHOM
1) mnporecc TermIoo0OMeHa MEKY CTEHKON M IBUIKYILEHCS CPeIOi TPH HATHIUN
Pa3HOCTU TEMIIEpaTyp;
2) Tpolece MepeHoca Teria OT OJHON Cpeibl K APYToi Yepes CTEHKY;
3) COBMECTHBIN MPOIIECC KOHBEKIIMU M TEILUIOMPOBOAHOCTH;
4) mporiecc TemI000MeHa 3a CUET JYyIHCTON SHEPTUH.
25. KoaddunueHnt reMnepaTyponpoBOTHOCTH BBIPAXKAETCst OPMYIIOi:

1) a= L ; 2) a= L
p-A C-A
Pa=" 5a=S2L
c-p A
Bapuant 3
1. Enuauiield u3MepeHus KOJIMIeCTBA YHEPTUU SIBIISICTCS
1) Bm;  2) Mo,

H oC
3 ri 4
2. Haiitu aGcontoTHOE 1aBleHUE B clTydae N30BITOUHOTO TaBICHUS:
1) Pa6c = Pamu_PsaK ; 2) Pa6c = Panm + P&UC;
3) Pa6c = PamM + Pu36 ; 4) Paﬁc = Parml - Pu36-
3. YHuBepcanpHas ra3opas ocTosiHHas Rm ecth pabota / kmosb WeaIbHOTO ra3a, coBepiiacmas
MIpU U3MEHEHUH TeMIEepaTypsl Ha | °Cc MIPU IOCTOSIHHOM 3Ha4€HHH !

1) oObema; 2) naBieHuUs;

3) sHTpONHH; 4) SHTAJIBIIUU.

4. Temrieparypa pu HOPMAITBHBIX (U3UIECKUX YCIOBHSIX paBHA!
1) 273,15 K; 2) 283,15 K;

3) 293,15 K; 4) 303,15 K.

5. Kakoe onpezaenenue noaxoauT K MOHATHIO UI€AIBHOIO rasa.

1) MonieKyIbl 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbBIE 0OBEMBI U CBSI3aHBI MEX1Yy COOOM CH-
JIaMH B3aUMOJIEHCTBUS;

2) MOJIEKYJIbI 3TUX Ta30B UMEIOT KOHEUHbIE COOCTBEHHbIE 00BbEMBI U HE CBSA3aHbI MEX1y COO0M
CUJIaMH B3aMMOJEICTBHS;

3) npeacTaBIAIOT CUCTEMY MaTepHabHBIX TOYEK, HAXOASIIUXCS B O€CIIOPSAA0YHOM JBUKEHUH U
HE B3aMMO/ICHCTBYIOLINX MEXIY COOO0M;

4) npeAcTaBISAIOT CUCTEMY MaTepUalbHBIX TOUYEK, HAXOAUINXCS B OECTIOPSIIOUHOM JIBHIKEHUU U
B3aUMO/ICHCTBYIOIINX MEXIY COOOii.

6. Touka, B KOTOpO# MCUE3aET PA3THMINE MEKY ra3000pa3HON U KUJIKOU (ha3amMu, HA3bIBAIOT:

1) TpoiiHoi; 2) KpUTHYECKO;

3) naBiIeHUS; 4) KUTICHUS.



7. YKaXuTe KaKue U3 NePEUUCIICHHBIX BBIPAKEHHUM SBIIIOTCS YypaBHEHUSIMU |-To 3aKOHA TepMO-
JUHAMHKU JJI U30TEPMUYECKOTO IpoLecca:

1) dg = p-dv;
2) du=—p-dv;
3) dgq=du;

4) du=—-v-dp.

8. Ykaxure ypaBHEHUs, 0TOOpakarollye MoBeIeHue pealbHoro rasa.
4) Ban-gep-Baainsbca;
5) Kianeiipona;
6) Kunaneiipona-Menjesneesa;
4) Bykanosuua u HoBukoga.
9. Kakoli u3 HUXKe MePeUnCICHHBIX TEPMOIUHAMUYECKUX ITUKJIOB SBIISIETCS TPSIMBIM?
1) B pe3ynbTaTe KOTOPOTO MOJIy4YaeTcs MONOKHUTENbHas padoTa (B HeM paboTa paciIupeHus
Oosbie paboThI CKATHSA);
2) B pe3yabpTaTe KOTOPOTO MOTy4YaeTcs MONOKUTeNbHas padoTa (paboTa paciiupeHusl MEHbIIE
paboThI cxKaTHS);
3) B pe3yibTaTe KOTOPBIX pacxoayercsa paboTa (B HeM paboTta cxxatus 0oJblie paboThl paciiu-
peHus);
4) B pe3ynbTaTe KOTOPBIX pacxoayeTcs padorta (B HeM paboTa c:kaTusi MEHbIle padOThl paciiu-
peHus).
10. Iuks Kapro coctout u3 2* anuabaTHBIX MPOIECCOB U 2%
1) u30X0OpHBIX; 2) N30TEPMUUYECKHUX;
3) n300apHBIX; 4) MOJTUTPOITHBIX.
11. Ha Ts-amarpamme BOZISIHOTO Tapa W300pakeHO YeThIpe pa3anyuHbIX mpouecca: 1 -1;1-2;1 -
3 u 1-4. VYxkaxuTe COOTBETCTBUE MEXAY IporeccoM 1-2 1 ero ux Ha3BaHHEM.

1-2 | U3oxopusrii npomecc M30- T 5
OapHbIi porecc A 8
o Q

N30TepMIYECKHUIA TPOIIECC 4

AnmnabaTHsIif Iporiecc

12. Ha is-muarpamMme BOJISTHOTO Mapa H300paKEHO YeThIpe pa3IudHbIX mporecca: 1-1; 1-2; 1-3;
1-4. YxaxuTe COOTBETCTBUE MEX]y MpoiieccoM 1-2 u ero ux Ha3BaHHUEM.



1-2 | U3oxopHslii porecc M3o-
OapHbIi mporecc
N3oTepmuueckuii npouece
AnuabaTtHbI TIpolece

13. Boibepute ueTbipe OCHOBHBIX 3J€MEHTa [apOBOM KOMIIPECCOPHOM XOJIOAUIBHON YCTAHOBKU.
1) kommpeccop; 2) neraujep; 3) KOHJIEHCATOD;

4) npoccenbHbIil BEHTUIIb,  5) HCIAPUTEIIb; 6) renepaTop.

14. C noBbIlIeHHEM TeMIIEpaTyphl TEIUIONPOBOJHOCTH OOJIBIIMHCTBA KAIEIbHBIX KUAKOCTEH ( 32
UCKJIFOUE€HHEM BOJIbI):

1) yObiBaer; 2) pacrer; 3) He MeHseTcs.
15. IIpu KakuX yCJIOBHUSX BO3HUKAIOT MPOLECCHI KUMEHUS M KOHACHCAIIMH KUIAKOCTH:
1) npu HarpeBaHuu; 2) npy U3MEHEHHUH arperaTHOro COCTOSIHUS;
3) npu OXJaXKICHUH; 4) npu UcnapeHuu.
16. Kputnueckuii auaMeTp U30J51UH PABEH:
1) d, =2 2)d, =22, 3 d, =" 2 d, =2
c¥2 2’143 k ﬂ‘m

17. Kakue npuMeHSI0TCs 1Ba OCHOBHBIX BHJ1a PACHOI0KEHUs TPYO B IMydKax.
18. Ko dunueHnt ternoorjaun npu KaneabHON KOHJEHCAIIMH 110 CPAaBHEHUIO C TUIEHOYHOM:
1) 3HaYUTENHHO BHIIIIE; 2) MeHBbIIIE;
3) OIMHAKOBBIH.
19. Yro xapakTepusyeT AaHHbIH Kputepuid NU:
1) oTHOIIEHNE CUJI HHEPLIMH C CUJIAMHU BS3KOCTH;
2) KOHBEKTHBHBIM TEIIOOOMEH MEXIY JKUKOCTBIO U IIOBEPXHOCTHIO TBEPIOTO TENa;
3) duzmyeckue CBOMCTBA KUIKOCTH;
4) cOOTHOIIEHHUE MTOIBEMHOMN CHJIbI, BOSHUKAIOIIEH BCIIECTBUE PA3HOCTH IIOTHO-
CTEH KUJKOCTH U CHIIBI MOJIEKYJISIPHOTO TPEHUS;
5) COOTHOLIEHMS CUIIBI TSKECTHU U CHIIBI MOJIEKYJIIPHOTO TPEHMS,
20. TenmooOMeH, yUNUTHIBAIOIIMIA Bce BUBI TEIIIOOOMEHA ( TEIIONPOBOAHOCTh, KOHBEKIUS U
U3JTy4YeHUE) HA3bIBAIOT:
1) my4ucThIMm; 2) KOHBEKTHBHBIM;
3) CIOXKHBIM.

21. UncneHHoe 3HAUCHHUE CpCAHCTO TEMIICPATYPHOT'O HAIlIOpa (Atcp) IJI anmapaToB € IMPOTUBO-

TOKOM IIpHU OJUHAKOBBIX YCIIOBHUAX IO CPABHCHUIO C Atcp AJId afrapaToB € MPAMOTOKOM BCCraa:

1) 6omb1e; 2) OIMHAKOBO;

3) MeHblIIE.
22. YpaBHEHHE TEIIOBOTo OaraHca MpH YCIOBUU OTCYTCTBUS TEIUIOBLIX MOTEPh U (ha30BbIX Tie-
PEXO/I0B:

1) Q = le16p1 (tlr _tl”) = Vzpzc_:p2 (t;’ _t;) ,



ﬂ( F (tCHI )

2) Q=KF,t,,; 3) Q=a,F(t,-t,); 4 Q_T;
23. OcHOBHBIE YpaBHEHHUSI JUIsl pacueTa TerI000OMEHHBIX alapaToB:
1) ypaBHeHue ®ypne;

2) ypaBHEHUE TEIIONepeaayu;

3) ypaBHEHHUE TEIIOBOTO OaaHca;

4) ypanenue HeroTrona-Puxmana.
24. KoapuImeHTH TeIIonpoBOIHOCTA YUCTHIX METAIIJIOB, 32 UCKIIIOUEHUEM AIFOMHUHUS, C BO3-
pacTaHueM TeMIepaTyphbl:

1) yObIBaIOT; 2) yBEJIIMYUBAIOTCS;
3) HEe MEHAIOTCS; 4) BHavaJie yBEIMYMUBACTCS, 3aTEM YOBIBAIOT.
25. KoapunmenT remnepaTyponpoBOJHOCTH BBIpaxaeTcs: OpMyIIoil:
1) a= . ; 2) a= L
p-A c-A
a=" fa=SL
c-p’ A
Bapuanrt 4
1. YaenbHbI 00beM €CTh BeIMYMHA, OOpaTHas:
1) naBneHuto; 2) IJIOTHOCTH;
3) 00Bemy; 4) Tremneparype.

2. YKaxxuTe COOTBETCTBUE BEIMUMHBI 1aBieHus 20 0ap, 3aMMCaHHOTO B Pa3IMYHbIX CHUCTEMAX
U3MEpPEHUs:

1) 0,2 MlIIa; 2) 20 MlIla;
3) 2 MlIla; 4) 200 ITa.
3. Ykaxure pasMepHOCTL YHUBEPCAITHHOM ra30BOM MOCTOSTHHOM Rm:
oHC oHc Bm
1) A% g g A%y .
ke K ke K’ Kkmonb - K Mmonb - K

4. OT™MeTBTe IMMPaBUJIBHOC BBIPAKCHUEC IJIA 3aKOHA I'eit-JIroccaka:

L _p Y P T _p hL_u

1) 72) T = ; 3) =4 = .
L, P, L, T, pn T, v

5. 3akoH JlanbTOHa cripaBeUINB AJIs

1) upeanpHOrO rasza;

2) ra30BOM CMECH UJICANBbHBIX TA30B;

3) peasibHOTO Tra3a;

4) ra3oBoi cMeCH pealbHBIX [a30B

6. Ykaxure ypaBHeHue Maiiepa:

1)Cp=CU+R; 2)R=Cp+CU;

3 C,=C, +R; 4 C,=C,—-R;

7. OT™MeThTe paBUIIbHOE rpaduyeckoe n300paxeHue Ais 3akoHa boiins-Mapuotra.

1) 2) 3)

4)
) .
2 P ; p 5 p
) 2
!
L 3

t L



8.0TMeThTE, KAKME U3 HUKE IEPEUMCIICHHBIX CYXICHUN OMMCHIBAIOT 2-1 3aKOH TEPMOJUHAMHU-
KH:

1) TerioTa He MOKET MEPEXOIUTH OT XOJIOAHOTO Telia K 0oJiee HarpeToMy cama co0oif;

2) He Bcs TEIJI0Ta, MOJIyYeHHAs B TEIJIOBOM JIBUTATENE OT UCTOYHUKA TEIJIOThI, MOXKET NepelTH
B pabory;

3) ocyuiecTBIEHHE BEUHOr0 JBUTATElIsl BTOPOIO po/ia HE BO3MOKHO;

4) KOJIMYECTBO TEIJIOTHI MOJBEACHHOE K TEIy, M OTBOJAUMOE OT HETO, 3aBUCUT OT XapakTepa

npoiiecca.
9. Ilepexon BemecTBa U3 TBEPIOTO COCTOSIHUSA B )KHUIKOE HA3bIBAIOT:
1) cybnumanmeii; 2) MmaBJIeHUEM;

3) mapooOpa3oBaHuEM; 4) xoH/IeHCAIIUEH.

10. Ha pv-auarpaMmmMe BOJISTHOTO Mapa H300pa)KeHO YeThIpe pa3InyHbIX npomecca: 1-1; 1-2; 1-3
u 1-4. YKaxuTe COOTBETCTBHE MEXKy IporeccoM 1-2 u ero ux Ha3BaHHUEM.
1-2 | U3oxopHsIii npouecc M3o- p 4 s=const
OapHBIi TIporIece o
N3otepMuueckuii npouece
AnabaTHBIN MpoIecc

11. Kak Ha3bIBaIOT MalIUHY, IPEAHA3HAUYEHHYIO JUUIS CKAaTUs PAa3JINYHBIX ra30B?

1) Hacocowm; 2) KOMITPECCOpPOM;
3) neranaepom; 4) KOHIEHCATOPOM.
12. Ykaxure, Kak ONpeenseTcs KOJTHUECTBO TEIJIOTH B ©300apHOM IpoIIECcCe.
1) g=U, —U =i, —i —0(p, — P,); 2) =1y —ly;
3)q=T(s, —5); 4 q=0
13. CambIM TEMIONPOBOAHBIM METAIIIOM SBIISIETCSI:
1) 3omoTo;  2) cepebpo; 3) cTainb; 4) menp.
14. Kakoe kpuTepualibHOE YpaBHEHHE COOTBETCTBYET CBOOOTHOMY JIBHXKEHHUIO KUAKOCTH:
1) Nu=f (Gr,Pr); 2) Nu=f (Re);
3) Nu=f (Re, Gr,Pr) ; 4) Nu=f (Gr).
15. TermonpoBOJHOCT YEPE3 MIAPOBYIO CTEHKY:
27A(t), —t. 27A(t] —t7)
po-2Attte) . g q 2Pt
1 1 d,
- In—=
d, d, d,
27A(t,, —t.
3 Q= e la),

16. Yucno I'pacroda, xapakTepu3syroliee COOTHOIIEHUE TTOJbEMHOMN CHIIbI, BOZHUKAIOIIEH
BCJIEJICTBUE PA3HOCTH TUIOTHOCTEH )KUAKOCTU U CHIIBI MOJIEKYJISIPHOTO TPEHHUS, OTIPEIEIIAETCS 110
BBIPQYKEHUIO:
1® t
1) ﬂg A

>

gl® .
2) =
1 %4 ) V2



3
gl ol
3) L2, 4 <.
[N a
17. Bemmunnst s U, o u Q, cooTBercTBYyIOIIIE MOMEHTY MIEpPEX0/1a ITy3bIPHKOBOTO PEIKIMA KH-
MICHUS B TUICHOYHBIN HAa3BIBAIOTCS:
1) KpUTHYECKUMU; 2) MOTpaHUYHBIMU;

3) MOBEPXHOCTHHIMHU.
18. 3akon Credana-bonbimana njist aOCOOTHO YEPHOTO TEMA:

1) E=ao, T 2) B, =0,TY
cA® E
3) JM:eczllTL, 4)Z:E0.
19. IlpuBeneHHbIN KOAPGUIUESHT YEPHOTHI CUCTEMBI:
1)(9:—1 11 ; 2)5:5;
[ E—— EO
& &
1 E
3 =V 4 :_0-
es—1 1 )e=¢
1— - — —
& &

20. TenmooOMeHHBIH anmapaT, B KOTOPOM MOBEPXHOCTh MEPUOINYECKU OMBIBAETCS TO TOPAUUM,
TO XOJIO/JIHBIM TEIIJIOHOCUTEJIEM HAa3bIBACTCSA:

1) pereHepaTUBHBIM; 2) peKynepaTUBHBIM;

3) cMECHUTENBHBIM; 4) KOXKyXOTpyOHBIM.
21. OCHOBHBIMH PacUYeTHBIMH YPaBHEHHUSIMH TEIJIOOOMEHA IIPU CTAIMOHAPHOM PEKUME ISt
TEII000MEHHBIX annapaToB SIBISIFOTCS:

1) ypaBHeHue Temonepeaayu; 2) ypaBHEHHE TEIUIOBOTO OanaHca,

3) ypaBHeHue Dyphbe; 4) ypaBaenue Hprorona-Puxmana.
22. Beibepure cuctemy audhepeHInaTbHbIX YpaBHEHUH 17151 KOHBEKTUBHOTO TEMJI000MEHa:

1) ypaBHEeHUE ABUKEHUS UCATHHOM KUIKOCTH;

2) ypaBHEHHUE TEIUIONPOBOIHOCTH KUAKOCTH (SHEPTUN);

3) ypaBHEHHE TETUIOOOMEHA;

4) ypaBHEHHE TETUIONPOBOAHOCTH TBEPBIX TET;

5) ypaBHEHUE ABUKEHUS BA3KOU KUIKOCTH;

6) ypaBHEHUE CILTONIHOCTH U HEPA3PHIBHOCTH.
23. KoadduruenT Teroornayu:

1) xapakTepu3yeT clioCOOHOCTb BEIIECTBA MPOBOAUTH TEIJIOTY;

2) XxapakTepu3yeT HHTEHCUBHOCTb TEIUI000OMEHAa MEXKIY KHUAKOCThIO U TOBEPXHO-
CTBIO KaHaJa;

3) BeIpakaeT KOJIMYECTBO TEIJIOTHI, TPOXOIALICH yepe3 eqUHUILy TOBEPXHOCTU CTEH-
KU B €IMHUILY BPEMEHHU OT TOPsiYei K XOJIOIHOM Cpejie IPU pa3HOCTH TEMIEPATYP MEXKY HUMU
B 1°;

4) xapakTepu3yeT HHTEHCUBHOCTh JIyYHCTOTO TEIUIOOOMEHa;
24. 3axon Kupxroda

E E A A
1) L="%2=FE,; 2) L="2=1;
Al A2 El E2
3) A=¢; 4) E=¢E,.
25. KoadunueHnt reMnepaTyponpoBOTHOCTH BbIpaxaeTcs: opMyInoit:
1) a= c ; 2) a= p_.

p-A cA



3)a=i; 4)a:C'—'O.
c-p A

Kpurepuu onenku:

OTBeT orieHUBaeTCs Ha «omauuno» om 18 0o 20 6annoe: ecnu naHbl TPABUIBHBIC
OTBETHI Ha 22 1 0oJiee BOMPOCOB, T.€. MPaBUIILHO BhITIOIHEHO 88-100% paboThI.
OTBeT o1lecHUBAETCS Ha «xopouto» om 13 0o 176annoe: ecnv naHbl IpaBUIbHbIC
oTBeThl Ha 18 - 21 BOMpoOCOB, T.€. MPaBUIILHO BBINOIHEHO 72-84% paboThI.

OTBeT OlICHUBAETCS Ha «yoosaemeopumenvhoy om 10 0o 12 6annoe: ecnn nanpl
MpaBUJIbHBIC OTBETHI HA 14 - 17 BOIIPOCOB, T.€. MPABWJIHHO BBIMOJHEHO 56-68%
paboThI.

OTBeT OLICHUBAETCS HA «HEYO061eMEOPUMEIbHO»: €CITV TIPABUIIBHO BBIIIOJIHEHO
MeHee 55 % paboTbl



MuH#CTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HuxHexaMCKHii XUMHUKO-TEXHOJIOTHYECKII HHCTUTYT ((prsinan)
(dbenepanbHOTO TOCYAAPCTBEHHOTO OI0/IKETHOTO 00Pa30BaTEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHUS
«KazaHckuil HalIMOHANBHBINA UCCIIEIOBATENBCKUN TEXHOJIOTMUECKUM YHUBEPCUTET

Daxynomem mexaHuueckKuu

Kagpeopa [1AXT

Hanpasnenue noarotoBku (cnenuanbHoctu) 18.03.02 «DHepro- u pecypcocoepe-
raromye MPOIEeCcChl B XUMUYECKOW TEXHOJIOTHH, He(PTEXUMUH U OMOTEXHOJIOTHI)
[Tpoduib moaroToBku «MamvHbl U anmapaTbl XUMUYECKUX MPOU3BOICTBY

JlaGopaTopHbie padoThI
no aucuuiuinie b1.0.27 «TepmoanHaMuKa U OCHOBBI TeIJIONEPeIaun»

JlabopaTopHbIe 3aHATHS M0 JUCHUIUIUHE MPOBOJASTCS B CHEIMAIBHO 000pY-
JIOBAaHHBIX JTA0OOPATOPUAX C MPUMEHEHHEM HEOOXOJMMBIX CPEJCTB OOydeHHUs: Jia-
O6opaTopHOTO 000pYI0BaHUs, 00PA3IOB IJIsi UCCIAEAOBAHUM, METOJUYECKUX TTOCO-
owuit. Llenb npoBeneHus 1a00pPaTOPHBIX PadOT - MPAKTUUYECKOE OCBOCHUE TEOPETHU-
YECKHUX ITOJIOKEHUN JIEKITMOHHOTO MaTephalia, a TaKkXe BBIpabOTKa CTyJICHTaMHU
OTIPEICTICHHBIX YMEHUIA U HaBBIKOB CAMOCTOSITEIHHOTO 3KCIICPUMEHTHPOBAHHUS.

[Ipu u3ydyeHUr AUCIUIUIMHBI MO0 OYHOM (opMe mpeaycMaTpuBaeTCsl BBINOJ-
HEHUE Oesamu J1a0OPATOPHBIX padOT:

JlaGoparopHnas padora 1. « PeanbHble ra3pi».

1.Yem oTin4yaeTcs peasibHbIE Ta3bl OT WICATbHBIX?

2.Yto HazbiBaeTCs KOAGOUIIMEHTOM CKUMAEMOCTH?

3.YTo noJio:KEHO B OCHOBY BbIBOJA ypaBHEHUs BaH-nep-Baanbca?

4.Kakoli rap Ha3bIBae€TCS BJIAKHBIM HACBIIIEHHBIM, CYXUM HACBIIIICHHBIM U TIepe-
IpEeThIM?

5.YUT0 Takoe CTeneHb CyXOCTH?

6.pv, Ts u is — quarpaMMbl BOASHOTO Tapa.

JlaGopaTopHnasi padora 2. «OnpeaejieHne TEMJI0EMKOCTH BO3YXa).
1.J1aTh onpeesieHue MacCOBOM, 00bEMHON U MOJIBHOM TEMJI0EMKOCTH.
2.Kak 0603Ha4aroTCst ¥ B KaKUX €UHUIIAX U3MEPSIOTCS TeTJIOEMKOCTH ?
3.YpaBHeHue, CBA3bIBAIOIEE MEXKIY COOOH TEIJIOEMKOCTH.
4.O0BSACHUTH CMBICTT BEJIMUWH, BXOIAIINX B ypaBHeHHe Maiiepa?
5.Kakue cymecTBytoT crmiocoObl onpe/ieIeHus TETIOEMKOCTH?
6.00BSCHUTH TEOPETUUECKUIA METOJ] OTIPEICIICHUS TETITIOEMKOCTH.

JlaGopaTopnas padora 3. «HccienoBanue mpoieccoB U3MEHEHHsI COCTOSTHUS
BJIAKHOTO BO3yXa».



1.0Onpenenenne BIaXHOrO BO3/yXa, HACKIIEHHOTO ¥ HEHACKHIIIEHHOTO BIAKHO-
ro BO3/ayXa.

2.YT1o Ha3bIBaeTCs A0COIIOTHON U OTHOCUTEIHHON BIAXKHOCTHIO?

3.YUT0 Ha3bIBaE€TCS BIArOCOJEPKAHUEM BO3yXa U TEMIEPATYPOUM TOUKU POCHI?

4.Kak ornpeaensroT IIOTHOCTh M SHTAJIbIIUIO BIAYKHOTO BO31yXa?

5.Kakue nmuaun n3o0pakarores Ha id — quarpaMMe BIakKHOTO BO3ayxa?

6.Kak wu300pakaroTCsl OCHOBHBIC IPOIECCHI BJIAXHOTO BO3ayxa Ha Id — nua-
rpaMmme.
JlaGoparopnas padora 4. «MccieqoBanne KPpMBOM HACBHIIEHUS] BOASIHOTO MAa-

pa».

2
3.
4.
S)
6.

1. Yro Ha3bIBaeTCs KUIEHUEM, TApo0oOpa30BaHUEM, UCTIapEHUEM ?
Kakoii mpouecc Ha3pIBatOT cydaumanueil u gecyonumanuei?
UYro Ha3biBaeTcs Ppa3oi, pa30BbIM NEPEXOJAOM U TPOMHOM TOUKON?
N3006pa3uth pazoByro pT — quarpammy.
Urto Takoe TemioTa mapooopazoBaHus?
VYpasuenune Knaneripona — Knaysuyca.

JlaGoparopHasi pabora 5. «Onpenesienne Ko3pPpuuneHTa TenJ0NpPOBOIHOCTH
TBEPAOr0 MATEPHAJIAY.

1.
2.

B~ w

Uto Takoe TenIonpoBOIHOCTH?

MexaHnu3M pacpoCTpaHEHUs TEILIOTHI TETIONMPOBOAHOCTHIO B METAJLIAX,
ra3ax u *KuJIKOCTSX.

3akoH Dypsbe.

Uro Ha3bIiBaeTCst KOAPHUIIUEHTOM TETUIOPOBOTHOCTH?

Kaxk BnusitoT Temneparypa, 1aBJI€HUE U BIAXKHOCTh Ha TEMJIOMPOBOIHOCTh
MaTepruagoB?

Kak onpenensiercs teMnepaTtypa MEXIy CI0SIMA B MHOTOCIIOMHOW TJIOCKOU
CTEHKE?

Jladoparopnasi padora 6. «Onpenejienue xko3pduIUEeHTA TEMI00T-

JAa494 IIPpH BBIHy)KI[eHHOﬁ KOHBCKIINN).

1.

2
3.
4.
S)
6

Urto Ha3bIBaCTCS KOHBEKTUBHBIM TETFIOOOMEHOM?
Ot 4dero 3aBUCUT KOADPHUITUEHT TETIOOTIAUHN ?
Uro xapakTepusyet kpurepuii Perinonbaca?
OOt BUI KpUTEPUATLHOTO YPAaBHECHHUS .
Uro xapakrepusyet kputepuii [ pacroda?
3anucaTh KpUTEpUATLHOE YPABHEHHE MPU BBIHYKJICHHOM JIBHYKCHUH
KUIKOCTH B TpyOe.

JlaGoparopHasi pabora 7. «JIy4ucThlil TEMI000MEH).
1.Kak ocymiecTBisieTcs Ty4nuCThIN TEMI000MeH?
2.Kakas cBsI3b MEX]y IJTMHOM BOJIHBI M YaCTOTOU KOJIeOaHU1?
3.3akon Kupxroda.
4.Yto HazpiBaeTCs KOAG(HUIMEHTOM MOTJIOIEHUS, OTPAXKEHUS U MTPOITYCKAHUS?



5.3axoH [Inanka u ero rpaduyeckoe n300pakeHue.
6.3akoH BuHa.

JlaGopaTopnas padora 8. «ccienoBanue npouecca Tervionepesayu B KOxKy-
X03MEeeBHKOBOM TEII0O00MEHHOM ammnapare».

1.YTo Takoe Temonepenaya?

2.B0 CKOJIbKO 3TanoB OCYIIECTBIISECTCS MPOIIECC Teryionepeaaun?

3. Tunel ¥ NPUHLMUIT ACHUCTBUS TEMIIOOOMEHHBIX allllapaToB.

4.YpaBHEHHE TETUIOBOTO OasiaHca.

5.YpaBHeHue Temionepesayn.

6. OT 4ero 3aBUCHUT TEMIIEPATypPHbIA HAanop?

JlaGopaTopHasi padora 9. « PacueTHO-3KCIIepUMEHTAIbHOE ONpeAe/ieHHe KO-
3¢ PpuuMeHTa Tenjionepeaaamn.

1. [Tomo6ue mporeccoB KOHBEKTUBHOTO TEIJIOOOMEHa.

2. TerumooTnava npu BRIHYKJICHHOM JIBUOKEHUHU TETNIOHOCUTENCH B TpyOax.

3. TerutooTaava npu BEIHYKJICHHOM IONIEPEYHOM OOTEKaHUH TPYO.

4. O0mwmit BUJ KpUTEPUAIBHOTO YPaBHEHUS MPU TypOYJICHTHOM JBHKCHHUH.

5. OO0t BU KPUTEPUATILHOTO YPAaBHEHHS TIPH JITAMUHAPHOM PEKUME.

6. OOmuii BU KPUTESPUATILHOTO YPAaBHECHHS IIPH MONIEPEYHOM OOTEKaHUH TPYO.

Kpurepuu ouenku:

[Tpy m3ydyeHWM NUCHUILIMHBI MO OYHON OOYyYCHHS IpeIyCMaTPHBACTCS BbI-
MOJIHEHUE Oeeamu TadOpaTOPHBIX padoT, 3a 3T PabOTHI CTYIEHT MOXET MOJYYUTh
MaKCUMaJIbHOE K0J1-Bo 0amioB — 40. Kascoan nabopamopnas paboma oyenugaemcs
RO C1eOyIouuUM Kpumepusam.

OreHKa «OTJIMYHOY» CTaBUTCS, €CJIM MHTEpBas 0ayuioB peltuHra ctyaeHta 4< R
< 4,5 ¥ CTyZICHT BBIMOJIHACT pabOTy B MOJTHOM 00BEME C COOTIOICHIEM HE00X0IUMOM
MOCJICIOBATEILHOCTH TIPOBEICHUS OIBITOB M M3MEPEHUI; CAMOCTOATEIHFHO U PaIMO-
HAJIHLHO MOHTHUPYET HE00X0IMMOE 000PYAOBAHKE; BCE OIBITHI TPOBOJIUT B YCIOBUAX U
pexumMax, 00eCIeYMBAIONMINX ITOJYYCHUE MPaBUIBHBIX PE3YyJIbTaTOB W BBIBOJIOB C
HauOoJbIIeH TOYHOCTHIO; cOO0IaeT TpeOoBaHMs MpaBuil OE30MaCHOTO TPy/a; B OT-
YeTe MPABWIBHO M aKKYPAaTHO BBITMIOIHIET BCE 3aIUCH, TaOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BBIYMCICHUS; MPABHIBLHO OICHMBAET TOYHOCTH PE3yJIbTaTOB H3MEPEHUM;
YMEET BBIMOJTHATH aHAIHM3 TIOTPEITHOCTEH MPSIMBIX M KOCBEHHBIX U3MEPEHUH.

OreHkKa « XOpOIIIO» CTaBUTCS, €CIIM WHTEPBaI OAJJIOB pelTuHra cTyaeHta 3,5 <
R < 4 u BeInosiHeHBI TPeOOBAHUS K OIIEHKE 5, HO OBLIO JOIMYIIEHO JIBa - TPU HEAO0UYE-
Ta, WIK He OoJiee 0/IHOM HerpyOol OMOKY U OJTHOTO HEJO0YeTa.

OrneHka «yIOBIETBOPUTEIBHO» CTaBUTCS, €CIM HHTEPBAJ OaJlJIOB pEUTHHTA
crynedra 2,9 < R < 3,5 u pabota BbINOTHEHA HE MOJHOCTHIO, HO 00bEM BBITIOJHEH-
HOM YacTH TaKOB, YTO MO3BOJISAET MOJYYNUTh MTPABUIBHBIC PE3YIbTAThl U BHIBOJIBI; €CITH
B XOJI€ MPOBEJICHUS OIbITA U U3MEPECHUI OBLIU TOMYIIEHbI ONIMOKHU: a) OMBIT MPOBO-
JJICST B HEPAIMOHAJIBHBIX YCIOBHUSAX, YTO IMPHUBEIO K IOJYYCHHIO PE3YyJbTAaTOB C



OO0JIBIION MOTPEIIHOCTHIO; 0) B OTYETE JOIMYIICHO He 00Jiee IBYX IpyObIX OIIHUOOK; B)
HE BBITIOJHEH COBCEM HJIM BBHITIOJIHEH HEBEPHO AHAIU3 MOTPEUTHOCTEH.

O1eHKa «HEYIOBIETBOPUTEIBHO» CTABUTCA, €CIM Oalsl peTUHTa CTyAEHTa CO-
craBisieT R<2,9 u paGoTta BbINOJHEHA HE MOJHOCTbIO U 00ObEM BBITIOJHEHHON YacTu
paboThI HE MO3BOJISIET ClIEaTh MPABUIBHBIX BBIBOJOB; €CJIM OMBITHI, U3MEPEHUS, BbI-
YHCIICHUS, HAOJI0/IEHUS! IPOU3BOAWIUCH HETIPABUIIBHO.

[Ipu u3ydeHuH TUCHUILUIMHBI 10 OYHO-32049HOMH (QopMe MpeaycMaTpUBAETCS Bbl-
MOJIHEHUE nAamu 1a00paTOPHBIX PadoT:
JlaGopaTopHasi padora 1. «OnpenesieHne TeNJI0eMKOCTH BO3YXa).
1.JlaTh omnpezesieHre MaccoBOM, 0ObEMHON M MOJIbHOM TETIOEMKOCTH.
2.Kak 0003Ha4aroTCs U B KAKUX €IMHULIAX U3MEPSIOTCS TEMIOEMKOCTH?
3.YpaBHeHue, CBA3bIBAIOIIEE MEXKY COOOM TEIIIOEMKOCTH.
4.00BACHUTH CMBICT BEJIMYMH, BXOAIIMX B ypaBHeHHe Maiiepa?
5.Kakue cyiiecTByIOT ClIOCOOBI ONpEeeIeHUs TeIIOEMKOCTH ?
6.00BSACHUTH TEOPETUYECKHUI METOJ] OTIPEAEIICHHS TEINIOEMKOCTH.
JlabopaTtopnasi pa6ora 2. «HMccienoBanue NMpoueccoB M3MeHEHUsI COCTOSTHUS
BJIA’KHOTO BO3AyXa».
1.Onpenenenne BaakHOro BO3/1yXa, HACBHILEHHOTO U HEHACBHIIIEHHOTO BIAXKHO-
ro BO31yXa.
2.YT0 Ha3bIBaeTCs aOCOMOTHON U OTHOCUTEIBHON BIAXKHOCTHIO?
3.YUT0 Ha3pIBAaETCS BIAroCOAEpKaHUEM BO30yXa U TEMIEPATYPON TOUKH POCHI?
4.Kak onpenestoT MI0THOCTh U SHTAIBIINIO BIAXKHOTO BO31yXa?
5.Kakue nuHumn u300paxkarorcs Ha id — quarpamme BIaKHOTO BO3ayxa?
6.Kak u300pakaroTCsl OCHOBHBIC IPOIECCHI BIAXKHOTO BO3ayxa Ha id — aua-
rpammMe.
JlabopaTtopuasi padora 3. «Onpenenenne kod3pPuumenTa TemI00TIa4u NPH
BbIHY K/I€HHOI KOHBEKINID).

7. Yro Ha3pIBaeTCd KOHBEKTUBHBIM TEJIO0OMEHOM?
8. Ot vero 3aBUCHUT KOI(D(PHUIMEHT TETIOOTAAYN?
9. UYro xapakrepusyeT kpurepuid Peitnonbaca?

10.  OOwmwmit BUJ KpUTEPUAIBHOTO YPABHEHUS.

11.  Yro xapakrtepusyet kputepuii ['pacroda?

12.  3anucarh KpUTEpUATbHOE YPAaBHEHUE MIPU BBIHYKJICHHOM JIBHUKEHUU

KUJKOCTH B TpyOe.

JlaGopaTopHnasi padora 4. «ccaenoBaHue npouecca Temjionepeaain B KOxy-
X03MeeBMKOBOM TEIMJIOOOMEHHOM AMNIAapaTe».

1.Yto Takoe Termionepenada?

2.B0 CKOJIbKO 3TanoB OCYUIECTBIISETCS MPOIIECC TeIIonepeaadn?

3. Tumbl ¥ IPUHITUTT ACHUCTBUS TEIIIOOOMEHHBIX alapaToB.

4.YpaBHEHHE TEIUIOBOTO OallaHca.

5.YpaBHeHue Temionepesaym.

6. OT 4yero 3aBUCUT TEMIIEPATYPHBIA HATIOP?



JlaboparopHasi padora S. « Pac4eTHO-3KCIIEpUMEHTAIbHOE OIpeJe/ieHHe KO-
3¢ PpuuMeHTa Tenjionepeaadmn.

1. [TogoOue mpolieccoB KOHBEKTUBHOTO TEIJIOOOMEHA.

2. TennmooTtaaya Mpu BIHY>KJIEHHOM JIBH)KCHUH TETUIOHOCUTENEH B TpyOax.

3. TerooTaava npu BIHY>KJIEHHOM TONEPEYHOM 00TEKaHUU TPYO.

4. OOt BUJ KPUTEPUAIBHOTO YpaBHEHUS IPHU TYpPOYJICHTHOM JIBUKEHUU.

5. O6mwmii Bu KpUTEPUATLHOTO YPABHEHHUSI IPU JJAMUHAPHOM PEXKUME.

6. O0mMil BU KpUTEpUATHLHOTO YPABHEHUS PU NTOTIEPEYHOM OO0TEKaHUU TPYO.

Kpurepun ouenku:

[Ipu u3yueHnn NUCUUILTMHBI MO 0YHO-3204HOI 00yuYeHHUs TpeaycMaTpUBaCT-
Csl BBITMIOJIHEHUE HAmu Ta00PaTOPHBIX padoT, 32 3T PabOTHI CTYJEHT MOXKET MOIy-
YUTHh MaKCUMajbHOE KoJi-BO OamioB — 40. Kaxcoas nabopamopnasn paboma ouenu-
eaemcs no cieoyrouumM Kpumepuam:

OreHKa «OTJIMYHOY» CTaBUTCS, €CIIM MHTEpBas 0a/uioB petunra cryaera 7< R
< 8 u cryAeHT BhINONHIET PabOTy B MOJTHOM 00BbEME C COOJIIOIEHUEM HEOOXO0IUMO
MOCJIEIOBATEILHOCTH MTPOBEACHUS OIBITOB M M3MEPEHUI; CAMOCTOATEIHLHO U PaIlMO-
HaJIbHO MOHTHUPYET HE00X0IMMOE 000PYAOBAHKE; BCE OIBITHI TPOBOJUT B YCIOBUAX U
pexxuMax, oOecCHeurBaloIuX TMOJTy4YeHHE MPaBUIBHBIX PE3YJIbTATOB M BBIBOJOB C
HauOOJBIIEH TOYHOCTHIO; COOMOAaeT TpeOOBaHU MpaBUil 0E30MacCHOTO TPyAa; B OT-
YeTe MPABWIBHO M aKKYPAaTHO BBIMOIHSIET BCE 3aIUCH, TaOIHIIbI, PUCYHKH, YEPTEKH,
rpauky, BBIYUCIICHMS; MPABUIBHO OIIEHMBAET TOYHOCTh PE3YJIbTATOB H3MEPEHUM;
YMEET BBIMOJIHATH aHAIN3 TIOTPEIIHOCTEN MPSIMBIX M KOCBEHHBIX U3MEPEHUH.

OreHKa « XOpOIII0» CTAaBUTCS, €CJIM MHTEpBaN 0aioB peiTuHra cryaeara 6 < R
< 7 ¥ BBINOJHEHBI TPEOOBAHUS K OLIEHKE 5, HO OBUIO JOMYLIECHO ABa - TPU HEJOYETa,
win He OoJiee 0JTHOM Herpy0Oolt OMMOKH U OJTHOTO HEJJ0YETA.

OrneHka «yIOBIETBOPUTEIBHO» CTaBUTCS, €CIM HHTEpPBA OaJlJIOB pEUTHHTa
crynedtra 5,2 < R < 6 u paboTta BBITIOJIHEHA HE TIOJHOCTHIO, HO 00BbEM BBINOJIHEHHON
YacTH TaKOB, YTO IO3BOJISIET MOJYYUTh MPaBUIIbHBIE PE3YJIbTaThl U BBIBOJBI, €CIIU B
X0JIe TIPOBEJICHHUS OTbITA U U3MEPEHUN OBUIM JOMYIIECHBI OMMUOKH: a) OMBIT MPOBO-
JWICST B HEPALIMOHAJbHBIX YCIOBHUSAX, YTO IMPHUBEIO K MOJYYEHHUIO PE3YyJbTaTOB C
OO0JIBIION MOTPEIIHOCTHIO; 0) B OTYETE AOMYIICHO He Oosiee ABYX IpyObIX OIIMOOK; B)
HE BBITIOJTHEH COBCEM HJIM BBHITIOJIHEH HEBEPHO aHAJIN3 MOTPEITHOCTEH.

OneHka «HEeyIOBIETBOPUTEIBLHO» CTaBUTCS, €ClIM Oayl pedTUHTa CTyJEHTa CO-
craBisieT R<5,2 u paboTa BBIITOJIHEHA HE IMOJTHOCTHIO M 00BEM BBITIOJIHEHHON YacTH
paboOThI HE TIO3BOJISIET CAENATh MPABUIBHBIX BBIBOJIOB; €CJIM OMBITHI, H3MEPEHUS, BbI-
YUCJICHUSI, HAOTIOCHUS TIPOU3BOIUIUCH HEMPABUIBHHO.

[Tpu w3ydeHNH TUCITUTUIMHBI 110 3a09HOM (hopMe mpeaycMaTpUBaACTCS BBITTOJIHE-
HUE mpex 1adopaTopHBIX padoT:
JlaGopaTopHnasi padora 1. «OnpenesieHne TeMI0eMKOCTH BO31YXa).
1.Jlath onpeaeeHne MaccoBOi, 0ObEMHON M MOJIBHOHM TETIOEMKOCTH.
2.Kak 0003Ha4arOTCs U B KAKUX CIUHUAIIAX U3MEPSIOTCS TETIOEMKOCTH?



3.YpaBHeHHe, CBS3BIBAIOIIEE MEXKAY COOOM TEMI0EMKOCTH.
4.00BACHUTH CMBICT BEJIMUMH, BXOJAIIUX B ypaBHeHHe Maiiepa?
5.Kakue cyiiecTByloT criocoObl onpeeeH s TermI0eMKOCTH ?
6.00BSCHUTH TEOPETUYECKUI METOJ] ONIPECICHUS TEIIOEMKOCTH.
JlabopaTtopuasi paGora 2. «MccienoBanue npoueccoB M3MeHEHUsI COCTOSIHUS
BJIA’KHOTO BO3IyXa).
1.Omnpenenenye BIakHOIro BO3/1yXa, HACBHILEHHOTO U HEHACBIIEHHOTO BIAXKHO-
ro BO31IyXa.
2.Yto Ha3bIBaeTCs aOCOIIOTHON M OTHOCUTEIBHON BIIAXKHOCTHIO?
3.UT0 Ha3bIBaeTCs BIAroCoJIep >KaHUEM BO3yXa U TEMIIEPATYPOM TOUKH POCHI?
4.Kak ornpeaensioT MIOTHOCTh U SHTAJIBIIUIO BIAYKHOTO BO3ayXa?
5.Kakue nmuHuM U300paxkaroTes Ha id — quarpamme BIaXKHOTO BO3ayxa?
6.Kak #300pakaroTcss OCHOBHBIC MPOIECCHI BJIAXKHOTO BO3ayxa Ha Id — qua-
rpaMMme.
JlabopaTtopHnasi padora 3. «Onpenenenne kodpPpuuueHTa TemJI00TIa4u MPH
BBIHYK/IEHHOI KOHBEKIMW.
13.Yto Ha3bIBaeTCsS KOHBEKTUBHBIM TEIIIO0OMEHOM?
14. Ot yero 3aBUCUT KOIPDUIIUEHT TEIIIOOTIAYHN ?
15.  Yro xapakrepusyet kpurepuid Pelinonbaca?
16.  OOmwuit BUJ KpUTEPUAIBHOTO YPABHEHUS.
17.  UYro xapakrepusyet kputepuii ['pacroda?
18.  3amucarb KpuTEepUAIbHOE YPaBHEHHUE MPU BBIHYKJICHHOM JBUKECHUU
XKHUJIKOCTH B TpyOe.

Kpurepuu ouenku:

[Ipu u3ydyeHUn AUCIUIUIMHBI MO 320YHOM OOyUYeHHUS MPEAyCMaTPUBACTCS BbI-
NOJTHEHHE mpex 71a00paTOPHBIX paboT, 3a ATH PAOOTHI CTYIEHT MOXKET MOJYYHUTh
MaKcCUMaJIbHOE K0J1-Bo 0amioB — 40. Kascoan nabopamopnasn paboma oyenugaemcs
RO CcedyrouwumM Kpumepusam.

OneHka «OTIMYHO» CTABUTCS, €CIM UHTEpBaJl OaiioB peiitunra ctynenra 11,55
R < 13,3 1 cTyeHT BBINONHAET PadOTy B MOJHOM 00bEME C COONIOICHHEM HEo0Xo-
JUMOM TIOCIIEIOBATEILHOCTH MPOBEACHHS OMBITOB U U3MEPEHHI; CAMOCTOSTEIHLHO U
pallMOHAIIBHO MOHTHPYET HE0O0XOoAMMOE OO0OpYyIOBaHUE; BCE OIbBITHI MPOBOJIUT B
YCIOBHSIX U pEeXKHMax, 00ecreunBarOlIMX MOJyYEHHE MPAaBUIBHBIX PE3YyJIbTaTOB U
BBIBOJIOB C HaWOOJBIIEH TOYHOCTHIO; COOMIOAET TpeOOBaHUS MPaBHII OE30MACHOTO
TpyZIa; B OTYETE MPABWIBHO U aKKyPATHO BBITIOJIHSAET BCE 3aIMMCH, TAOIHIIBI, PUCYHKH,
4epTeXkH, rpa(uKu, BEIYUCICHUS; MMPABUIHHO OIICHHBAECT TOYHOCTH PE3YyJbTATOB H3-
MEpEHHI; YMEET BBITIOJIHATh aHAIHN3 MOTPEITHOCTEH MPSIMBIX U KOCBEHHBIX U3MEpe-
HUM.

O1eHKa « XOPOIIO» CTaBUTCS, €CIIM MHTEpBaI 0ayuioB peiTurra cryaenta 10 <
R < 11,5 u BeIMIONIHEHBI TPeOOBAHUS K OIICHKE 5, HO OBLIO JOMYIICHO JIBa - TPU HEJO-
4yeTa, Uiy He 0osiee 0HOM Herpy0oil OMMOKN 1 OJHOTO HEel0YeTa.

OneHka «yJIOBJIETBOPUTEIBHO» CTaBUTCSA, €CIM HHTEpBaJ OaJJIOB pelTHHra
crynenta 8,7 <R <10 u paGoTa BBINOIHEHA HE MTOJIHOCTHIO, HO 00BEM BBITIOJTHEHHOM



YaCTH TAaKOB, YTO MO3BOJIAET MOJYYUTh MPABUILHBIC PE3YIbTAThl i BHIBOJBI; €CIIA B
X0JIe TIPOBEJICHUSI OMbITA U U3MEPEHUN ObUIM JOMYILIECHBI OMIMUOKU: a) OMBIT MPOBO-
JUIICS B HEPALMOHAIBHBIX YCJIOBHSAX, YTO MPHUBENIO K MOJIYYCHHIO PE3yJIbTAaTOB C
OO0JIBIIION MOTPEITHOCTHIO; 0) B OTYETE JAOMYIICHO He 0oyiee ABYX IPpyOBIX OIIMOOK; B)
HE BBITIOJIHEH COBCEM WJIH BHITIOJTHEH HEBEPHO aHAJIN3 MOTPEITHOCTEH.

O1eHKa «HEYIOBJIETBOPUTEIHHO» CTABUTCA, €CIM Oalsl peTUHTa CTyAEHTa CO-
craBisieT R<8,7 u paboTa BbINOJHEHA HE MOJHOCTbIO U O0OBbEM BBITIOJHEHHON YacTu
paboThI HE TTO3BOJISIET CHIEIATh MPABWILHBIX BBIBOJOB; €CJIH OIBITHI, H3MEPEHUS, BBI-
YHCIICHUS, HAOJI0IEHUS! IPOU3BOAUIUCH HETIPABUIIBHO.

Kpurepuu oneHku J1a00paTopHOil padoThI

[Ipu moaroroBke K 1ad0OpaTOpHOl pabOTEe CTYIEHT JOJIKEH BBINOJHUTH Clie-
JYIOILIWE BUABI padOT:

MunuMaabHbId | MakKcHMAJIbHBIA
Buabi pador oaa oa
0/03/3 0/03/3

CaMocTosTeIbHAsT MPOPadOTKa TEOPETH-
YeCKOro marepuaja K yaboparopuoit pa- | 0,58/1,04/1,75 0,9/1,6/2,66
oote

O3HAaKOMIIEHHE C YCTAaHOBKOM, MprOOpOM,
METOJIMKON BBINOJAHEeHHUS J1abopaTopHou | 0,58/1,04/1,75 0,9/1,6/2,66
paboThI

BrinmonneHnne HE0OXOIUMOIO  AKCHEpPH-
MEHTAa

0,58/1,04/1,75 0,9/1,6/2,66

O6paboTka pe3yabTaTOB HMCCICIOBAHUSA,

0,58/1,04/1,75 0,9/1,6/2,66
MOCTpOEHUE TpadUKOB

Ananuz PE3YIIbTATOB UCCIICAOBAHUA U BbI-

0,58/1,04/1,75 0,9/1,6/2,66
BOJI 110 paboTe

HUTOTI'O: 2,9/5,2/8,7 4,5/8/13,3

Matepuanbl 1a00paTOpHBIX pabOT MPHUBEACHBI B yueOHO, y4eOHO-METOIMYECKHUX
ocoOusx, pa3paboTaHHBIX Ha Kadenpe:

1) CaraeeB A.A., 'anmumoBa A.T. Temno- XxgamoTeXHUKA | y4eOHO-METOAMYCCKOE
nocobue.- — Cankr-IletepOypr : CBoe uznarensctBo , 2019 — 128 c.

2) Carnees K.A., XazunoB M.P., CarneeB A.A., ['ymepoB @.M. «Tepmoannamuka
¥ OCHOBBI TeIUIonepeaaun» : yueoHoe nocoodue.- Huxuexkamck : HXTH 2016- §lc.



MuHHCTEpCTBO HAYyKH M BhICIIEro oOpa3oBanus Poccuiickoit deneparun
HwxHekaMCKuil XMMUKO-TEXHOJIOTHYECKUN UHCTUTYT ((unan)
(dbenepanbHOTO TOCYAapPCTBEHHOTO OI0JKETHOT'O 00pa30BaATEIBLHOTO YUPEKICHUS
BBICIIIETO 00pa3OBaHUS
«Ka3zancknii HalMOHAIBHBIA HCCIIEIOBATEIbCKUN TEXHOJIOTHUYECKUN YHUBEPCUTET»

Daxyromem mexanuiyecKuu
Kadgheopa I1AXT

Hamnpapnenue noaroroBku (crneruansaoctr) 18.03.02 «3Hepro- u pecypcocoepe-
rarolye MpoIecchl B XUMUUECKON TEXHOJOTHH, HEDTEXUMUH U OMOTEXHOJIOT U
[Tpodunb moaroToBKH «MaIlIiHbBI ¥ anmapaThl XUMHYECKUX MPOU3BOIACTBY

KoMmIeKkT 3K3aMeHAMOHHBIX BOIIPOCOB
no gucuuiuinae b1.0.27 « TepmoanHaMuKa M OCHOBBI TeIIONIEpeIadm)

1. IIpenmeT TEXHUYECKOM TEPMOAMHAMHUKY U €€ 3a/1a4H.

2. IlonsATHe OTKpHBITAL, 3aKpbITAs, aquadaTHas U paBHOBECHAs CUCTEMA.

3. OCHOBHBIE TEPMOIUHAMUYECKHUE TTAPAMETPBI COCTOSHHUSL.

4. OCHOBHBIE 3aKOHBI MICAJBHBIX T'a30B. Y HUBEPCAIBHOE YPABHEHUE COCTOSHUSA
WJICAJIBHOTO Trasa.

5. CBolicTBa pealibHBIX Ta30B. Y paBHEHUE cocTOsIHUS Ban-nep-Baanbca.

6. 3aKOH COXpaHEHHUs U MPEBPAILICHHUS SHEPTUU. AHAIMTUYECKOE BhIpaKEHUE 1
3aKOHA TEPMOANHAMHUKHU.

7. BuyTpenHss sHeprusi. OOpaTuMble 1 HEOOPATUMBbIE MPOLIECCHI.

8. OHTanbnus. Beipaxkenue 1 3akoHa TEPMOJUHAMUKHU YEPE3 SHTAIBIIHIO.

9. Buabl TEMIOEMKOCTH W CBSI3b MEXAY HUMH. OJEMEHThl MOJEKYJISPHO-
KMHETUYECKOW TEOPUI TETUIOEMKOCTH.

10. DHTpOnus. Berarcienue 3HTPONUHU UACATBHOTO Ta3a.

11. Tennosas TS-auarpamma.

12. Ocobennoctu PV- nuarpaMmbl BOJSIHOTO Tapa.

13. IS-nuarpamMma BOASTHOTO Tapa.

14. Teruiota napooOpazoBanus. [Iporieccel KUTIEHUS, UCTTAPEHMUSL.

15. Bnaxnsiii Bo3nyx. Bmarocomgep:kanue, aOCONMIOTHAS M OTHOCUTENIbHAS BIIAXK-
HOCTb, TOYKa POCBI.

16. I'azoBbie cmecu. 3akoH JlaapToHA.

17. TepmoarHaMHUUYECKuUE MPOIIECCHI UiCabHBIX ra30B. MI30X0pHBIN mpoiiecca

18. TepMmoguHaMUYECKHE MTPOIIECCH UACATBHBIX Ta30B. M300apHbIif poriecc.

19. TepmoanmHaMuuecKue MPOLECCHl UAcaNbHBIX ra3oB. M3oTepMuueckuii mpoiecc.
20. TepMoaguHAMUYECKHE MPOIIECCHI UCATbHBIX Ta30B. A1MadaTHBIN MpoIecc.

21. TepmoaMHaAMUYECKUE MPOLECCH UICABHBIX ra3oB. [loauTponHsld Mpouecc.
22. OCHOBHBIE MOJIOKEHUS 2 3aKOHA TEPMOJUHAMHUKHU.



23. KpyroBble TEpMOJIMHAMUYECKUE MTPOLIECCHI MU ITUKJIBI.

24. Tepmuueckuit KITJI 1 xomoamibHbIN KO3GOUITUEHT ITUKIIOB.

25. IIpsmoit o6paTuMeblit 1tukn Kapho.

26. O6parnbiit oOpaTumblii ukia KapHo.

27. OIHOCTYNEHYATbIi M MHOTOCTYIEHYaThI KoMmriipeccop. MHaukaTopHas nua-
rpamma.

28. JlBurarenyd BHYTPEHHEIO CropaHusi. XapakTepUCTUKU LUKIIA JBUTATENS] BHYT-
PEHHETO CrOpaHusl.

29. luxn JIBC ¢ noaBoioM TEIUIOTHI B Tipoiiecce V= const.

30. Huxn JIBC ¢ noiBoioM TeII0ThI B mpotiecce P= const.

31. Huka ABC co cmemranHbpIM IOABOIOM KOJIMYSCTBA TCIIOTHI.

32. Lluki1 XonoIuIbHBIX YCTaHOBOK. LMK mapoBoil KOMIIPECCOPHON XOJIOUITBHON
YCTaHOBKH.

33. [{uki BO3MyNIHON XOJOUIBLHON YCTaHOBKH.

34.Tpu npocTelmumx Buja IepeHoca Teria.

35. OCHOBHbIE MOJOXKEHUS TEOPUH TEILJIONPOBOJHOCTH; CTAllMOHAPHbIE U HECTa-
[IUOHAPHBIE TEMIIEPATYPHBIE MOJISL.

36. OCHOBHOI 3aKOH TETUIOMPOBOTHOCTH (3aKOH Dyphe).

37. duddepenimaibHoe ypaBHEHHE TEILIONPOBOJHOCTH TBEPIOTO Tea.

38. KoadduiueHTt TenionpoBOHOCTH U €ro GU3HUECKUI CMBICI.

39. TemmonpoBOIHOCTH B INIOCKOH CUCTEME.

40. TenIompOBOIHOCTH B ITMIMHAPUICCKON CTCHKE.

41. Kputnyeckuid JuaMeTp U30JISALHH.

42. Tlepemaua TEIIOTHI Yepe3 IUIOCKYIO CTCHKY.

43. Tlepemaua TEIIOTHI Yepe3 MINHIPUIECKYIO CTCHKY.

44. Bonpochkl THTEHCU(UKALIMK TEIUIONEPE1ayuu.

45. Tlepenmaya TemaoOTHI Yepe3 peOPUCTYIO CTCHKY.

46. Tlepenaua TETUIOTHI Yepe3 MIAPOBYIO CTEHKY.

47. OCHOBBI TEOPHH KOHBEKTUBHOTO TETLIOOOMEHA.

48. JluddepennuanbHbie ypaBHEHUSI KOHBEKTUBHOTO TEIJIOOOMEHA.

49. OCHOBBI TEOPHH MOJOOUS.

50. OOmmii BUJI KpUTEPHS YPAaBHEHUS U YACTHBIC CITyUaHu.

51. KoHBEKTHBHBIN TETNIOOOMEH TIPpH TYPOYJIECHTHOM JBUKEHUU KUJTKOCTH B TPY-
oe.

52. KOHBEKTHBHBIN TEMJI000OMEH NIPU MOMEPEYHOM OMBIBAHUU OJIMHOYHON TPYOBI.
53. KOHBEKTHBHBIN TEMI000MEH P MNOMEPEYHOM OMBIBAHUHU MTyYKOB TPYO.

54. KOHBEKTHBHBIN TEMJI000MEH MpPU CBOOOIHOM JBUKCHUU CPEJIbI.

55. KOHBEKTHBHBIN TEMJI000MEH NIPH JIAMUHAPHOM JIBMXKEHHUH SKHJIKOCTH B TpyOe.
56. TeriooOMeH Mpu KUTIEHUH KUKOCTH.

57. TenmooOMeH mpu KOHACHCAIMH Mapa. BiusHue paznudabix (pakTopoB Ha Te-
J000MEH MPH KOHACHCAIIUH.

58. Jlyuuctsiii TerumooOMeH. TeroBoe m3nmyudenue. Knaccupukanus uzmydeHus
0 JITTMHAM BOJTH.

59. OcHoBbl TemnooOMeHa uziaydeHueM. l[lormamarensHasi, oTpakatenbHas u
pomycKaTelbHas CIOCOOHOCTH Tell.



60. ChexTpanbHas W MHTETpabHAS M3IydatelbHas criocoOHocTh AUT. 3akoHbI
IImanka u BuHna.

61. M3znyuyaTenbHasi CHOCOOHOCTH CEPOro Tela U MOHATHUE CTENIEHU YEPHOTHI.

62. 3akon Credana-bonbiivana aiis AUT. Pacuer uznmydenus peajabHbIX TE.

63. 3akon Kupxroda. Cesi3b MexIy M3IydaTelbHON M MOTJIalaTeIbHOM CIIOCco0-
HOCTBIO TEl.

64.Oxpanbl. U3mydenne razoB. ClioXHBINA TEMII000MEH.

65. Tlonstue >3¢hekTuBHOTO H3MydeHUS. JIydUCTHIN TEIIOOOMEH MEXIY ABYMsI
napajuleIbHbIMA  TUTACTUHAMMU.

66. Tumnsl TerI000MEHHBIX anmnapaToB.

67. OCHOBHBIE MTOJIOKEHUS TEIJIOBOTO pacyeTa.

KpuTtepun onieHKH 3HAHUH CTYJIEHTOB HA IK3aMeHe

OrneHKa «OTJAMYHOY 32 OTBET HAa 60MPOC BHICTABJISETCS, €CIIM MHTEpBa Oa-
J0B pertunra ctyjgenta 12 < R <14 u cTyneHr:

- MOKa3aJ MIyOOKHE M BCECTOPOHHHE 3HAHUS IO BOMPOCY OuiieTa B COOTBET-
CTBUH C Y4eOHOU IporpaMMoi, OCHOBHOM W JOTIOJIHUTEIIBHOM JIUTEpaTypoOu, Tpe-
OOBaHMIA K BBIMIOJIHEHUIO COOTBETCTBYIOIIMX (pr3uueckux 3akoHoB (7 < R < 10);

- CaMOCTOATENLHO, JIOTUYECKU CTPOMHO M TOCIIEI0BATEIbHO M3J1araeT y4eo-
HBI Marepuas, JIEMOHCTPUPYS YMEHHE aHAJIM3UpOBaTh pa3JIMYHbIE Hay4YHbBIC
B3IJISA/IBI, QPTYMEHTHPOBAHHO OTCTauBaTh cOOCTBeHHYIO no3umnuto (1,6 <R < 1,8);

- TBOPYECKHU CBSA3BIBAET TEOPETUUECKUE TOJOKEHHS ¢ mpakTukoit (1,6 < R <
1,8);

- obnmamaer kynbprypor peun (1,6 <R <1,8).

OreHKa «XOpoOUIO» 32 OTBET Ha 80MPOC BBHICTABISETCS, €CITU MHTEpBan Oal-
joB peititurra crygaerara 10< R < 12 u cryzaenr:

- TMOKa3bIBAET TBEPJAbIC U JOCTATOYHO IMOJIHBIC 3HAHUS IO BOMPOCY OuieTa B
COOTBETCTBHUH C y4eOHOH MPOrpaMMoOii, YBEpEHHO OPUEHTUPYETCS B OCHOBHOM JIH-
TepaTtype, 3HaeT TpeOoBaHus K (pU3NIECKUM 3akoHaM (6,6 <R < 7,2);

- CaMOCTOSITENIbHO M TIOCJIEIOBATEIBHO M3JIaraeT yuyeOHbIN Marepuai, mpe-
MPUHUMAET MOMBITKH aHAJTU3UPOBATH PA3IMYHbIC HAYYHBIE B3TJISAbI 1 000CHOBATH
COOCTBEHHYIO TO3MIIMIO, IPU ATOM JOMyCKaeT He3HauuTelbHble omuoku (1,3 < R
<1,6);

- YMEET CBS3BIBATh TCOPETUUCCKUE IMOJOKEHHUS C MPAKTUICCKON JCATEIHHO-
creto (1,3 <R < 1,6);

- oTi4aeTcs pazsutoi peusto (1,3 <R < 1,6).

OreHKa «yI0BJE€TBOPUTEIbHO» 32 OTBET HAa 8OMPOC BBHICTABISETCS, €CIH
uHTepBa 0ayioB peitunra cryjaenta 8 <R < 10 u cryaeHT:

- TMOKa3bIBa€T TBEP/bIC 3HAHUS IO BOMPOCY OWIIeTa B COOTBETCTBUU C yueO-
HOM MpOTpaMMOM, OPUEHTUPYETCS JHUIIh B HEKOTOPBIX JTUTEPATYPHBIX MCTOUYHHU-
Kax, 3HaeT OT/ebHbIC TpeOoBaHUs K (huzndeckum 3akoHam (4,0 <R < 5,3);

- y4eOHBIN MaTepuas U3jaraetT penpoayKTHBHO, JOMYyCKass HEKOTOPHIE OIIHO-
xu (1 <R <1,3);



- MPeANpPUHUMACT TMOMBITKA aHAJTU3UPOBATH PA3IMYHBIC HAYYHBIC B3TJISIIHI,
000CHOBaTh COOCTBEHHYIO IMO3HUIIMIO MO TpeboBaHuio mpemnogaBarens (1 < R <
1,3);

- C TPYJAOM yYMEET YCTAaHOBUTH CBSI3b TEOPETHUUECKUX MOJIOKEHHUI C MPaKTH-
xoit (1 <R <1,3);

- peub He Bcerja JIornuHa u nociegoBatensia (1 <R < 1,3).

OneHka «Heya0BJEeTBOPUTEIbHO» 32 OTBET HA 60NPOC BBHICTABIISIETCS, €CIIU
peiitunr cryaenra R < 8 6anioB u CTyIeHT:

- ICMOHCTPHUPYET He3HAHWE OCHOBHBIX IT0JIOJKEHUH Borpoca omirera (R < 4);

- HE OPHEHTHPYETCS B OCHOBHBIX JINTEPATYPHBIX UCTOYHHKAX (R < 1);

- HE 3HaeT TpeOOBaHMI K COOTBETCTBYIOIIMM (pr3udecknM 3akoHaMm (R < 1);

- HC B COCTOSIHMM JIaTh CaMOCTOSITEIBHBIA OTBET Ha BOIPOCH], 00OCHOBATH
coocTBeHHY0 rmo3uimio (R < 1);

- HE YMEEeT yCTaHaBJIMBATh CBSI3b TEOPETHUECKHUX MOJOKEHUH ¢ mpakTukoit (R
<1);

- peub cabo pa3BuTa M MajoBbipasuTenbHa (R < 1).

Ouenka 3HaHUil CMYOEHMOE HA IK3IAMEHE BbICMAGIACMCA NO pe3ynbma-
mam omeemoe Ha mpu onpoca ounema.

- «OMJIUYHO», €CIIU UHTEPBaJ peUTHHTa 3a SKk3aMeH cocTaBisieT 32 < R < 40;

- «XOpOuL0», €CIIA NHTEPBAJl PEUTHHTA 3a SK3aMeH cocTaBisieT 28 < R < 32;

- «y006J1emeopuUmeIbHO», €CI UHTEPBAJI PEUTUHTA 32 SK3aMEH COCTaBIISET
24<R < 28;

- «Hey008J1IemeopumesibHo», CCIIM UHTEpBal peitnara R < 24 6amna.



MuHHCTEPCTBO HAYKU U BhICIIETro oOpazoBanus Poccuiickoit denepanyu
HuxHekaMCKUl XMMUKO-TEXHOJIOTUYECKUNA MHCTUTYT ((priinan) gpeaepanbHOTO
roCyAapCTBEHHOTO OI0JKETHOTO 00pa30BaTEIBHOTO YUPEKICHUS
BBICIIETO 00pa3oBaHUs
«Ka3zaHCcKuil HallMOHAJIbHBIN UCCIIEIOBATENICKAN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxyromem mexanudecKuu

Kageopa ITAXT

Hanpasnenue noaroroBku (cnenuanbHoctr) 18.03.02 «Hepro- u pecypcocoepe-
rarolre MpoNecChl B XUMUUECKOU TEXHOJIOTUU, He(DTEXUMUU U OMOTEXHOJIOT UM
[Tpoduib moaroroBku « MammHbl ¥ anmapaThl XAMAYECKUX TTPOU3BOJICTBY

KommekT 3axanuii 17151 KOHTPOJIBLHBIX padoT
no aucuuiuinie b1.0.27 «TepmoanHaMuKa U OCHOBBI TeIIONEpPeIavin»

Ilo n3yyenun aucuuiuinHel « TepmMoaMHaMMKa M OCHOBBI TelJIONepeIavym»

CTYJEHT 32049HOH (POpMbI 00y4YEHUsl AOJKEH BBINOJIHUTH KOHTPOJIBHYIO padoTy,
COCTOSIIIYIO M3 5 3a7ad.
Homep BapuaHTa KOHTPOJIBHOTO 3a/IaHUsl ONPENESETC ABYMsI TOCIEIHUMHU 1 (-
pamu mudpa (TuyHOr0 HOomepa crynenrta). Hanpumep, npu mudpe 2149 (nBe no-
cineanue udpser 49). Jist nepBoit 3a1a4u B KOHTPOJIBHOM paboTe CTYEHT-3a0UHUK
MOJIy4aeT CIEAyIoIIMe UCXOAHbIE NaHHble: (Mo nocinenHend uudpe mudpa 9, no
npeanocieanei nudpe mudpa 4)

® BBIIIMCATh yCIIOBUA 3a/1a4U;

® DEIICHUE CONPOBOXKIATh KPAaTKUMH IMOSICHEHUSIMH, B KOTOPBIX I10KA3aTh,
KaKas BeJIUYMHA ONpeneNsiercds W 1O Kakod Qopmyne, Kakue BeITUYUHbI
MOJCTABISIIOTCA B (opMylly M OTKyJa OHM OepyTcd (Hampumep, U3 YCIOBUS
3aJlayu, U3 CIPaBOYHUKA, ONIPEACIICHHBI paHEe);

e npocTaBuTh pasmepHoctH (B cucreme CHU (S| — system international));

® 33/1a4M CONMPOBOXKAATh COOTBETCTBYIOLIMMHU CXEMaMU WM THarpaMMamu;

¢ c(hopMyIHPOBATh KPATKUE BBIBOJIBI 110 pPe3yIbTaTaM PacueToB.

KourpoJuabHas padora
3agaua Ne 1
OnpenenuTs ra3oByl0 IMOCTOSIHHYIO, KaXKyIIYIOCS MOJIEKYJIIPHYIO Maccy,
IUIOTHOCTD U YAETBHBIA 00beM MPU HOPMAJIBHBIX YCIOBUSAX AJII CMECH UACaTbHBIX
ra3oB, 00bEMHOE COJIEP)KaHHE KOTOPBIX 33aJaHO.



Haittu Taxxke cpeHrME MacCOBBIE TEINIOEMKOCTH 3TOW CMECH IPH MOCTOSIH-
HOM JIaBJICHUM pP1 B UHTEpBAJIC TemIieparyp oT t; 10 t, U onpenenuTs KOJIu4ecTBO
TEIUIOTHI JJIs1 K300apHOI0 HArpeBaHUs M KT ra30BOM cMmecH OT 1y 10 1o, ecnu 3a1an
oOmmuii HavalmbHBIH 00beM 3TOM cMecH V.. JlaHHBIE NJIs1 pacyeTa IMPHUBEICHBI B
Tabm1.1.

Taomuna 1
Mocaenuss | Pi, Vew, | 11,°C | t2, °C | Ipeanocaennss | O6beMHBIi cocTaB ra30Boii
uudpa 0ap m3 uudpa mudpa cMecH
mudpa N2 02 H2 CO2
0 1 50 100 500 0 70 20 10
1 3 60 200 600 1 70 10 20
2 5 70 300 700 2 60 10 30
3 7 80 400 600 3 50 10 40
4 9 90 100 400 4 40 5 55
5 2 40 200 500 5 30 20 50
6 4 30 300 600 6 20 10 70
7 6 20 400 700 7 50 5 45
8 8 10 100 500 8 45 5 50
9 10 100 200 600 9 10 20 70

3agauy cienyeT pemarh ¢ y4eTOM HEJIMHEHHON 3aBUCMOCTH TETIOEMKOCTH
ra3oB OT TemmepaTypbl c= f(T). 3HaueHus c, t, My MPUBEACHBI B MPHIOKECHHH
(tabm.I1.1.) metomnueckux ykazanui «TernorexHuka. TexHHUYecKas TepMOIUHA-
muka. Temmonepenada». HamommuaeM, 9T0 C,, =Y 1¢ =C../p. 1y Po =LV,

pvaw = RCMT ! RCM = lLlR//’lcm’ ILIR = 8314 ﬂ%/(KMOJZbK) ' uc,w = Zrl ui ’ pCM(H..y.) - INIOT-

i=1
HOCTb CMecH IpH HopMambHbIX ycaoBusx (Tw,=273 K, p, =1013-10° Ila).

3agaua Ne 2,

M Kr Ta3a pacimupsercs MOJUTPOMHO C TOKa3aTeleM MOJUTPONbI N OT
HAYaJIbHOI'O COCTOSIHMS C mapaMmeTrpaMu PiM t; 10 KoHeuHoro AasieHus Pr. Omnpe-
nenuth Ternoty Q, paboty L, nsmenenue BHyTpeHHel sHepruu AU, sHTaIbIUH
AH n satporuu AS. Cuutats, 94T0 C=CONSt.

N3006pa3utk mporiecc Ha pV-auarpamme 6e3 coOiroaeHus maciitaba. Jlan-
HBIC I pacueTa MpuBeeHBI B Ta0I.2.

Tabmauma 2
Mocaennss a3 m, Kr N2 Ipeanocaennss p1, t1,°C P2,
uuppa uudpa mudpa MlIla MlIla
mudpa
0 N2 10 1,0 0 0,2 10 0,8
1 02 20 11 1 0,4 15 2,0
2 H2 30 1,2 2 0,6 20 3,0
3 CO2 40 1,3 3 0,8 25 6,4
4 N2 50 14 4 1,0 30 8,0
5 07} 60 1,0 5 1,2 50 12,0
6 H> 70 1,1 6 1,4 70 14,0
7 CO; 80 1,2 7 1,6 100 16,0




8 N> 90 1,3 8 1,8 120 18,0
9 O 100 1,4 9 2,0 140 20,0
3agaua Ne 3.

[IyTem cpaBHUTEIBHOTO pacueTa MoKas3aTh 1€J1ecCO00pa3HOCTh MPUMEHEHHUS
napa BBICOKMX HAYaJIbHBIX MapaMeTPOB U HU3KOIO KOHEYHOIO JABJICHUS HA IpPH-
Mepe MapOoCUJIOBOM yCTaHOBKH, pabortaromiedi nmo nukiny Penkuna. s storo
ONPENENNUTh MpearonaraeMoe rerionaaenne, repmuaecknid K111 nukia u ynens-
HBIM pacxoJ mapa JJisl ABYX BapUaHTOB 3HAYEHH HAYaJbHBIX U KOHEYHBIX Mapa-
METpOB Tapa. YKa3aTh KOHEYHOE 3HAYCHHUE CTETICHH CYXOCTH X2 (IIPH JIaBJICHUH P2)

Ha TS- u hs-nmuarpammax.
N300pa3uth cxemy MPOCTEUIIeH MapOCHUIOBON YCTAaHOBKH U JIaTh KPaTKOE
ornucanue ee paboThl. J[aHHBIC IS pelICHHS 3a/1a4H B3ATh U3 Ta0.3.

Tab6auna 3
Hocaenusisi | Ilapamerpsl napa | Bapu- | Ilpeanocaennsisi | Ilapamerpsl napa |l Bapu-
nugpa aHT uudpa mudpa aHT
muppa | pyMIa | t1,°C | p2 xlla pL. t1, °C | pz klla
Mlla

0 1,5 250 80 0 8,0 480 3

1 2,0 300 70 1 9,0 480 4

2 2,5 325 90 2 10,0 500 4

3 2,0 350 100 3 11,0 520 4

4 2,5 375 110 4 12,0 530 5

5 3,0 350 90 5 12,0 540 3

6 3,5 370 80 6 13,0 550 4

7 3,0 400 70 7 14,0 560 4

8 4,0 425 90 8 14,0 580 5

9 4,5 400 100 9 15,0 600 S)

3apaua Ne 4.

[To Tpybe mmmHo |1=3 M u BHyTpeHHMM auameTpom d, M JBHXKETCS JKU-
KoCTh co ckopocThio W, m/c. CpeHue 1o JJIMHE TeMIepaTypbl CTEHKU TPYOHI fc,

C, u xunkoctu t,,°C.

Paccuutath cpennuit K03 (HUIMEHT KOHBEKTUBHBIN TEIUIOOTIAYM K JKUKO-
CTU WJIA OT HEE K CTCHKE.

JlaHHBIE JUIs peIIeHUs 3a/1a4u B3SITh U3 Ta0.4.

Taomuna 4
Mocaennss d, mm W, m/c | lIpeanocaennss | tc, °C tw, °C Kuakocrs
uudpa uudpa mudpa
mudpa
0 0,010 0,1 0 20 120 Tpanc.macio
1 0,012 0,5 1 30 110 I'nmunepun
2 0,014 0,8 2 4 100 Bona
3 0,016 1,0 3 50 90 Tpanc.macio
4 0,018 1,5 4 60 80 I'munepun
5 0,020 2,0 5 70 50 Bona




6 0,013 2,5 6 80 50 Tpanc.macio

7 0,015 2,0 7 90 40 I'munepun

8 0,017 1,5 8 100 30 Bona

9 0,020 1,0 9 120 20 Tpanc.macio
3amaua Ne 5.

[Tnockast crampHasi CTEHKA TOJIIMHON O, OMBIBAETCSl C OJHOM CTOPOHBI TO-
PAYMMU Ta3aMU € TEMIIEPATYPOil tyi, a ¢ APyroil CTOPOHBI — BOJIOM € TEMIIEpaTypoi
tx2. Onpenenuts K03pPuIMEHT Tertonepeaadyn K oT ra3oB K Boje, IIOTHOCTH
TEIJIOBOTO MOTOKA M TeMIlepaTypy OO€HUX MOBEPXHOCTEW CTEHKH, €CIIM MU3BECTHBI
KO3 UIIMEHTHI TEIJIOOTAAYH OT T'a3a K CTEHKE 01 U OT CTEHKU K BOJE 02, a KO-
(GUIUEHT TETUTONMPOBOAHOCTH CTAU A=50 Bm/(m-2pad) . ONpenennuTs TakXe BCE
yKa3aHHBIE BBILIE BEJIMYMHBI ISl CiIydasi, €CIM CTEHKA, OMbIBaeMasl BOJIOM, ITOKPO-
€TCsl CJIOEM HAKWUIMU TOJNIIUHOW Oy; KO3 ULUHEHT TEIIONPOBOJAHOCTH HAKUIU
A, =0,5Bm/(m-epad) . Iloka3zaTh, Kak U3MEHUTCS XapaKTep 3aBUCHUMOCTH TEMIIepa-
TypbI OT ty 10 tyo Mo TonmuHe ciaost. OOBSICHUTH BIUSHUE OTJIOKEHUS HAKUIIU HA

TETUIonepenavy.
JlaHHbBIE IS pelIeHus 3a1a9d B3SITh U3 Ta0JL.S.

Tabmania 5
MociaeaHsast | dc, MM | Ou, mu o | w Ipeanocuen- tu1, °C tuz, °C
uuppa Bm I(m? - 2paod) Hsist uupa
mudpa mudpa
0 14 1,0 32 1200 0 300 50
1 16 15 35 1400 1 350 60
2 18 2,0 38 1600 2 400 70
3 20 2,5 40 1800 3 450 80
4 22 3,0 42 2000 4 500 90
5 15 1,0 45 1200 5 300 50
6 17 15 50 1400 6 350 60
7 19 2,0 55 1600 7 400 70
8 21 2,5 60 1800 8 450 80
9 23 3,0 65 2000 9 500 90

Kpurepuu oneHKM KOHTPOJIbHOI padoThI:

KoHntposnbHast paboTa olieHUBaeTCs HA «omauuno» om 17 oo 20 dannos:
ecnv 4 3a7auu BBITIOJTHEHBI TPABUIIBHO, a B OJTHOU 3a/1aue UMEIOTCSI HEIOUETHI, T.C.
npaBUIbHO BbINMOIHEHO 88-100% paboThl.

KontponbHast pabota orieHuBaeTcs Ha «xopouioy om 14 oo 17 éannoes:
ecyu 3 3a/1auyl BHIMIOJHEHBI MPABWIBLHO, a B IBYX 3aJla4aX UMEIOTCSI HEJOUETHI, T.C.
MPaBUIILHO BBITTOTHEHO 72-84% paboTHhl.

KontponbHast paboTa olleHUBAETCA HA «yooenemeopumenvhoy om 10 0o
14 6annoe: ecnu 3 3a7a4M BBINOJHEHBI MPABUJIBLHO, a B IBYX 33/1a4aX JIOMYIICHBI
OIIMOKH T.€. MPABWJIBHO BHITIOJIHEHO 56-68% paboTHI.




KonTponbHast paboTa OIIEHUBAETCA HA «HEYO081eMEOPUNIEILHOY): €CTTU 2
3aJlayu BBIMOJHEHBI MTPABUIILHO, @ B TPEX 3ajadax MMEIOTCS HEeIOYeThl WM JOMY-
IIEHBI OIIMOKU MeHee 55 % paboThl.
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