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1. ®oHA OIEHOYHBIX CPeICTB H3MepeHHs] YPOBHS OCBOEHHSl CTYAEHTAMH
AAHHOW M CIHUIIIHHBI
@DOHJT OIIEHOYHBIX CPEACTB AUCIUILIUHBI BKIIOUAET B CeO0s:
- macmopT OH/Ia OIECHOYHBIX CPEACTB TIO TUCITUTUIHHE;
- BOIIPOCHI JIJIsl TPOBEACHUS MEPBOIM MPOMEKYTOUHON aTTECTallUH
- BOIIPOCHI JIJIsl TPOBEJACHUS BTOPOU MPOMEKYTOIHOM aTTECTAINH ;
- BOIIPOCHI K K3aMEHY;
- Oujer Ha PK3aMeH.
1.1. IacnopT ¢GoHIA OLIEHOYHBIX CPEACTB IO JUCIHUIIHHE
Koa xonTposmmpyemon HaumenoBanue
Ne KonTtposmpyembie pa3aesibl (TeMbI) 8 pospy
KOMIIEeTEeHIIUH OIIEHOYHOI 0
n/n JMCHMIIIMHBI
(1M ee YacTH) cpeacTBa
1 OCHOBHBIC TIOHSTHS U TIOJIOXKCHUS K-, TIK-4 Orpoc. Pedepar.
TepMOI[I/IHaMI/IKI/I. H HpaKTI/I'-IeCKOC 3aHATUC
’ Tennora u TeNIIO0EMKOCTb ra3a. BHyTpeHHss [K-2. [IK-4 Ompoc. Pedepar.
sueprust. PaGora Bt : IpakTuueckoe 3aHsATHE
3 [lepBrlii 3aKOH TEPMOAMHAMUKH. DHTAJIBIIHSL. MK-2. [IK-4 Omnpoc. Pedepar.
DHTponus ey LA [IpaKkTHYECKOE 3aHATHE
4 Bropoit 3akoH TepmoauHamuku. Kpyrossie K. [IK-4 Ompoc. Pedepar.
HPOILIECCHI il - [IpakTuueckoe 3ansaTue
5 TepMoanHAMUYECKHE MTPOIIECCHI HICATbHBIX [IKP-2. [IK.A Ompoc. Pedepar.
ra30B B 3aKPBITHIX CUCTEMAX ’ IIpakTirieckoe saHATHE
6 JuddepeHnnanbaple ypaBHEHUS K. [IK-4 Ompoc. Pedepar.
TEPMOJINHAMUKI it - [MpakTHueckoe 3aHATHE
7 TepMoarHaMHUYECKHE TIPOIECCHI B PEaTbHBIX K-> TIK-4 Ompoc. Pedepar.
razax u napax. CBOMCTBa peajbHbBIX I'a30B. ’ IIpaxrieckoe anATHE
3 Tepmoannamuka notoka. Mcredenue u K-2. TIK-4 Ompoc. Pedepar.
JIPOCCEIMPOBAHNE Ta30B U MMAPOB. ’ IlpaxTiaecxoe sansTHE
9 [{MKITBI TETUIOCUIIOBBIX YCTaHOBOK. K- TIK-4 Ompoc. Pedepar.
X0JIOIMIIBHBIC MAIIMHBI M KOMITPECCOopa. ’ lIpakriraeckoe sansTue
10 | Temnoo6meH. IK-2. TIK-4 Ompoc. Pedepar.
> [IpakTHdeckoe 3aHATHE
11 | TennonpoBoaHOCTS. IK-2. TIK-4 Onpoc. Pedepar.
> [TpakTHyeckoe 3aHsATHE
KoHTaKTHBIN TEIIIO00MEH. Ompoc. Pedepar.
12 I1K-2, TIK-4 IIpakTryeckoe 3aHATHE
KoHTaKTHBIN TEIIIO0OMEH. Ompoc. Pedepar.
13 [IK-2, ITIK-4 IIpakTryeckoe 3aHATHE
Ormpoc. Pedepar.
14 | Tennootnaua. [IK-2, [IK-4 P bep
HpaKTI/I'-IeCKOC 3aHATUC
Temnomnepenaya. CnoxHbIl TETUI00OMEH. Ompoc. Pedepar.
15 | Maccoobmen IIK-2, IIK-4 I[TpakTHYeCcKOE 3aHATHE
16 OCHOBBI TEIUIOBOTO pacueTa TEIIO0OMEHHBIX K2, [IK-A4 Omnpoc. Pedepar.
anmapaToB i) - [IpakTuueckoe 3ansaTue
17 TennosHepreTuyeckue yCTaHOBKU U [IK-2. [IK-4 Omnpoc. Pedepar.
MPOMBIIIJICHHAS JHEPreTHKA ’ IIpakTiraeckoe saHsTHE
18 | KorenpHble ycTranoBkU. I[lapoBbie u ra3oBbie [1K-2, TIKP-4 Omnpoc. Pedepar.

TypOuHsl. [IpruMeHeHne TemIoThH B

HpaKTI/I‘ICCKoe 3aHATHUC




HedTerazono0bBaronieil orpaciau. OCHOBBI

OHCPIrOTEXHOJIOTHH.

1.2 IPUMEPHBINA MEPEYEHD OIIEHOYHBIX CPEJICTB

Ne HaunmeHnoBaHue Kparkas xapakTepucTuka Ilpeacrasienue
n/n OLI€HOYHOI 0 OLICHOYHOI'0 CPEACTBA OLICHOYHOI'0
cpeacTBa cpencraa
B oHzae
1 | KonnoxBuym CpencTBo KOHTPOJIS YCBOCHUS y4eOHOTO Bormpocs! o
Marepualla TEMBbI, pasjiesa WIA pa3erioB Temam /
JUCHUIUIMHBL, OPTaHU30BAHHOE KaK pasznenam
y4eOHOE 3aHITHE B BUJIE cOOECEI0BaHUS JUCIUTUIAHBI
npernoiaBaTelis ¢ 00y4JaronuMHCs
2 | Joxnan, [Ipoaykt caMoCTOSATENBHOMN pabOThI Temsl 1OKIa10B,
coo0I1IIeHnE CTY/ICHTA, MPEACTABIISIOMUN OO0 COOOIIIeHU I
nyOJIMYHOE BBICTYIUICHHE
ITo pemenuto onpeneneHHON yueOHO-
MPAKTUYECKOM, YI4EOHO-HCCIIeI0BATEIhCKOM
WJIM HayYHOH TEMBI
3 | Pegepar [IponykT camocTOSTENbHOM paboThI Temsl
CTYIEHTa, MPECTaBIAIOLINI co00i KpaTkoe | pedeparos
U3JI0KEHHE B MNCbMEHHOM BH/JIE
IIOJIyYEHHBIX PE3yJbTaToOB TEOPETUYECKOIO
aHaJIM3a ONPEJCIIEHHON HayuyHO! (y4eOHo-
MCCIIEZIOBATENBCKOM ) TEMBI, TI€ aBTOP
PacKpbIBaeT CyTh UCCIIEAYEMOM MPOOIIEMBI,
IIPOBOJUT Pa3JIMYHbIE TOUKH 3pEHUs, a
TaKXe COOCTBEHHBIE B3IVISIbI HA HEE
4 | Dx3ameH Hrorosas hopma omeHKY 3HAHUIA Bompocsr k
HK3aMEHy

2. Kputepuu oneHKHN 3HAHUH CTYJAeHTA







2.1 Onucanue nokasarened U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI HA pa3IMYHBIX dTanax ux (OpMHpPOBaHUSA, OIUCAHUE

MKaJIbl OOCHHUBAHUA.

Tabnuuna 3
IInanupyembie pe3yJbTaThl OCBOCHUS Kpurepun oneHnBaHusi pe3y/ibTaToB 00yyeHHs] HaumenoBanue
KOMICTCHI M MeHee 41 6asnii0B 41-60 6a10B 61-80 6an10B 81-100 6an10B OLCHOTHOTO
(Hey10BJIETBOPUTEJIbHO) (YA0BJIETBOPUTEJIBHO) (xopouo) (OTIMYHO) cpeacTBa

I[MKP-2 CriocoOHOCTh MPOBOIUTH Pa0OTHI MO TMATHOCTUKE, TEXHHUECKOMY OOCITY>KUBAHHIO, PEMOHTY U 3KCILTyaTallud TEXHOJIOTHYECKOTO 000pYI0BaHHS B
COOTBETCTBHUU C BBIOpaHHOU cepoii mpodeccnoHaTBHOM IeATSIIBHOCTH

3HaTh: TepMoauHAMUYECKHE TTapaMeTPhI
COCTOSIHUS Ta3a, OCHOBHBIE 3aKOHBI
TEpPMOAMHAMUKH U TEIUIONEpeaadn

®parmeHTapHbIe 3HaHUs

Henomaneie 3HaHusA

CdopmupoBaHHbIE, HO
COZIepIKallfe OTACIbHbIE
poOeITbl 3HAHUS

CdopmupoBaHHbIE
CHCTEMaTHUYCCKHE

3HAHUIA

YMmern:

- aHAJIM3MPOBATh TEMIEPATypPHbBIC TapaMeTPhl
[pabOTHI TEXHOJIIOTHIECKOTO 000y TOBAHNS;

- pa3palaTbIBaTh U IUIAHUPOBATH BHEIPEHHE
HOBOT'O TETUIOTEXHHMYECKOTO 000PYI0BaHMUS;

- UCIIOJIB30BaTh H3y‘leHHI>II>'I Martepual 1mno
TCPMOJANHAMUKE U TCIIJIOTCXHUKHN B PCIICHUN
HpO6J’IeM TEXHOJIOTMYECKUX IPOILECCOB ,HO6I)I‘II/I
1 IIOAT'OTOBKEC He(l)TI/I " €€ OTI'PY3KHU

YacTtuaHbIe YMCHUA

Henonnrie YMCHUA

‘VMeHHs OoIHEIS,
TOITy CKaroTCsT HeOOBIIIIE
OIIMOKU

CdopmupoBaHHbIE

yMEHUS

KOHmMpOaupyowue
Mamepuansl no
oucyuniune, 3a0anusl
0151 KOHMPOALHOU
pabomwl, 3a0anus 0
1abopamophot
pabompl, mecmogule

Baagern:

- METOJIaMHU JUArHOCTUKU U TEXHUIECKOTO
06CJ'Iy>KI/IBaHI/I${ TEXHOJOTMYCCKOI0 U
TEIUIOTEXHUYCKOTO O0O0pYAOBaHUS (HAPYKHBIH
1 BHYTPEHHHI OCMOTP) B COOTBETCTBHH C
TpeOOBAHUSME MPOMBINUICHHON 0€30MaCHOCTH U
OXpaHbl TPy/a.

YacTuuHoe BiIagcHUE
HaBBIKAMU

Hecucremaruueckoe
MIpUMEHEeHNE HaBBIKOB

B cucremarmaeckom
MNPUMCHCHUHU HABBIKOB
JOIYCKAarOTCA HpO6€J'H>I

Ycneninoe u
CHCTEMATHYECKOE
MIPUMEHEHNE HABBIKOB

3a0aHus, memol
\pepepamos, 0oknaoos

ITKP-4 CriocoGHOCTb OCYIIECTBIATh ONEPATUBHOE COMPOBOXKIECHHUE TEXHOIOIMYECKUX MPOLIECCOB B COOTBETCTBHHU C BBIOpPAHHOM cdepoit npodeccrnoHaabHOM




JACATCIIbHOCTH

3HATh:

- TEXHOJIOTUYECKHE TPOLIECChl B 001aCTH
HedTera3oBoro Jiesa, CBI3aHHbIE C
TEPMOIMHAMUKOM U TeTIonepeayei,
[10JITOTOBKOM U 0OCITY>KUBaHHEM
TEIUI00OMEHHOTO 000PYI0BaHUS.

chaI‘MeHTapHI)Ie 3HaHUA

Henonnsle 3HaHus

CdopmupoBaHHbBIE, HO
cofiepKalle OTACTbHbBIC
POOEIbl 3HAHUS

CcdopmupoBaHHbIE
CHCTEMaTHYCCKUE

3HaHUA

- YMeTh:

- IT0JIb30BAThCSl TEPMOJMHAMHYECKUMH CXEMaMH,
muarpaMMamu, rpaduKkaMy U TaOIHIIaMu
TeHJ’[O(bI/ISI/I‘-IeCKI/IX CBOICTB BCIICCTB U I'a30B
MIPOBOIUTH TEPMOTUHAMUICCKUN aHATII3
MIPOIICCCOB;

- PACCUUTHIBATh U aHAJIH3HPOBAThH
TEMITEpaTypHBIC PEKUMBI CHCTEM U
000pyIOBaHUs JOOBIUY U IEPepadOTKH
YTJIEBOJIOPOJIOB.

YacTuaHbIE YMCHUA

Henonnarie YMCHUA

‘YMeHwus ToJIHbIE,
TOITY CKAarOTCsT HEOOIBIIINE
OIIHNOKHU

CdopmupoBaHHbIE

yMEHUS

Konmpoaupyrouue
\mamepuanvl no
Oucyuniune, 3a0anus
0151 KOHMPOJILHOU
lpabomut, 3a0anust 0ns
ltabopamopmoii
pabomul, mecmosvle

- Biiagernb:

- HABBIKAMH OTIEPATUBHOTO COMIPOBOKACHUS
TePMOIMHAMHYECKIX H TEITOTEXHOIOTHIECKUX
MpoIIecCOB B 0071acTH He(hTEra30BOTO Jeia;

- METO/IaMH TEIUIOBOI'O pacdeTa TernIo00MEeHHbIX
AmapaToB pa3JIM4YHOrO TUIIA.

METOAAMHU NUATrHOCTUKH U TEXHUYCCKOI'O
00CITyKMBaHHS TETUIOTEXHHUUYECKOTO
000pynoBaHUs (Hapy KHBIA U BHYTPEHHHA
OCMOTp) B COOTBETCTBUH C TPEOOBaHUSIMU
MIPOMBITITICHHOW O€30MTaCHOCTH U OXPaHHI TPyAa

Yacruaaoe BJIaICHHUC
HaBbIKaMH

Hecucremarnueckoe
MPUMCHCHUC HABBIKOB

B cucremarnueckom
NPUMCHCHUU HABBIKOB
JOIYyCKAarOTCA HpO6eJ'H)I

Ycneninoe u
CHCTEMATHYECKOE
MPUMCHCHHUE HABBIKOB

3a0anus, memol
pedpepamos, doknaoos




1. OueHouHble cpeacTBa
1.1 Bonpocs k I pyGeskHoii aTTecTaumm:

1. enn n 3agaun TepMoauHaMuky. [IoHATHE TEPMOAMHAMUYECKON CUCTEMBI.

2. W3zonupoBaHHas W HEW30JMpPOBaHHAs TEPMOJMHAMMUYECKHE CHCTEMbl. PaBHOBecHblE U
HEPaBHOBECHBIE CUCTEMBI.

3. TepmoauHamMuueckue mapaMeTpbl COCTOSHHUS. YJeNbHBIH 00bEeM, IIOTHOCTh, JABJICHUE,
Temneparypa (abconoTHas TepMoauHaMuueckas mkaina remmneparyp (KensBuna, Llenscus).

4. YpaBHEHME COCTOSIHUSA. Y paBHEHUE COCTOSIHUSI MJI€AJIbHBIX a30B.

5. 3axonbl wupaeanpHbIX ra3oB (boins-Mapuorra, [eii-Jltoccaka, Ilapns). OObeanHeHHOE
ypaBHeHue MenneneeBa-Kianeiipona.

6. YpaBHEHHE COCTOSIHUS PEAJIBHBIX T'a30B.

7. CMecu uaeanbHbIX Ta30B. JlaBiieHue cMecH ra3os.

8. CocTaB cMmecu ra3oB. BeipaxkeHrne MacCOBBIX J10J€H KOMIIOHEHTA.

9. BolpaxkeHne OOBEMHBIX J0JeH KOMIOHEHTOB cMecH. IlapumanbHblii 00beM cMecH. 3aKOH
Awmara. Onpenenenre yaeIbHOro 00beMa CMECH.

10. Onpenenenne razoBoil NMOCTOSHHOM CMECH MO M3BECTHBIM MaccoBbIM AoisaM. Kaxymascs
MOJIEKYJISIpDHAsI Macca CMECH I'a30B.

11. I'azoBas nocrosiHHast. @OpMyJIbI ONIPEIETECHHUS.

12. TennoeMKoCTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMITEpaTyphl.

13. MaccoBasi, MosibHasi 1 00bEMHas TEIJIOEMKOCTH. Y paBHeHHE Maiiepa.

14. TepmoauHamuueckuii npouecc. IlonsaTue penakcanum.

15. IlepBblil 3aKOH TEPMOIMHAMUKN. BHYTpEHHSS DHEPT U CUCTEMBI.

16. O6parumbie 1 He0OOpaTUMBIE TIporiecchl. Pabora.

17. AnanuTrdeckoe BbIpaXEHHE NIEPBOr0 3aKOHA TEPMOJUHAMUKH.

18. Bropoii 3aKk0H TEpMOJINHAMHUKH.

19. Iuxn Kapno. Tepmuueckuit KI1/1.

20. TepmoHaMUYECKHE MPOLIECCHI HJI€ATbHBIX Fa30B (M30XOPHBINA, H300apHBIH,
M30TePMHUUYECKHM, a1nabaTHBIN, OJIUTPOIHBII) METO UCCIIEAOBAHUS MTPOLIECCOB.

21. Wcreyenue ra3oB W mapoB, JpOCCETUPOBAHME. TepMOIMHAMMYECKUN aHAJIW3 MPOLECCOB B
Komrpeccopax. L{Mkiabl ABUraTteneil BHYTPEHHETO CrOpaHUS M Ta30TypOMHHBIX YCTAHOBOK.
[{uKJIBI TApOCUIIOBBIX YCTAHOBOK. LIMKIIBI XONMOAMIBHBIX MAIIMH, TEIJIOBOTO HAacoca.

3.2 Bonpocsl ko II pydexHoi arTecTannu
1. TepMoanHaMuyecKue IpoIeCcChl peaabHbIX ra3oB. Ilap u ero cBoiicTsa.
2. OcHOBHBIE OHATHSA ITpoliecca NapooOpa3oBanus. HacklleHHbIH BOASHOM map,

NePErpeThIi nap (CTeneHb CyXOCTH U CTENEHb BIAXKHOCTH I1apa).
3. Onpenenenue napaMeTpoB BoAbI U napa. PV-auarpaMMa BoastHOTrO napa.
4. TepMuyeckue MPOLECCH WACATHHBIX ra30B B 3aKPBITHIX crcTeMax. V300apHbIii, H30XOPHBIH,
annabaTHBIA, M30TEpMUYECKU Mpouecchl (paboTa pacIIMpeHus TIpolecca, H3MEHEHUe
SHTPOIHH).
5. Outponusi. PV- u TS- quarpammel.
6. Bnaxxusiii Bo3ayx. Brnaroconep:kanue, abCoMOTHAs U OTHOCHTENbHAS BIaXXKHOCTh. CBOICTBA
BIIQ)KHOTO BO3/YyXa.
7. CriocoOpl nepeiauu TEeIIoThl (TEMIONPOBOIHOCTD, KOHBEKIIMS, U3ITyUEHUE).
8. TemneparypHoe moJie, W30TEPMHUYECKAsl MOBEPXHOCTb, CPEJHUI W MCTUHHBIA TPaJUEHT
TeMIEparyp.
9. 3akon @Dyppe. KorpduuueHT TemaonpoBOJIHOCTH, IUIOTHOCTh TEIUIOBOIO IOTOKA,
KOJIMYECTBO TEILIOTHI.



10. KoadpuuueHT TeronpoBOgHOCTH, €r0 XapaKTePUCTHKA.
11. IlepeHoc TEMIOTHI TEIUIOMPOBOAHOCTHIO MPH CTAIMOHAPHOM pexkume. OmgHOpoHas
IUIOCKasl CTEHKA.
12. IlepeHoc TemaOTHI TEIUIONPOBOJHOCTBIO MPH CTAlMOHAPHOM pexuMme. MHorocnonHas
CTCHKA.
13. JleMCTBUTENbHBIM MPOUECC HMCTEYEHUS Ta30B U MapoB. (OCHOBHBIE 3aKOHOMEPHOCTH
TedeHus rasa B coruiax u auddysopax. JpoccenupoBaHue ra3os U Mapos.
14. TparcopmMatops! TEMIOTH. [[UKIIBI XOJIOAMIBHBIX YCTAHOBOK M TEPMOTPaHCHOPMATOPOB.
15. OcnoBbl Teopun mnonobus. OcHOBBl Teopuu mnoaobus. I[loHsTHe o Meroae aHanu3a
pasMmepHocTel Teopun nonoous. Kpurepuanbhueie ypaBHeHUsA. OU3HUECKUN CMBICT OCHOBHBIX
KpPUTEpHEB MO100US.
16. Teruooomen m3mydeHueM. TemioBoi OanmaHc jgyducToro termiooOMena. 3akoH Credana-
Bonbiimana. AGCOTIOTHO YepHOE TeIo.
17. TermooOMeH M3TydYeHUEM CUCTEMBI TEJT B a0COTIOTHO MPO3pavHON cpeie.
18. Koadduuuent temnonepenaun. TerutoBast nzonsauus. TUMBI TEIUIOOOMEHHBIX alIapaTos,
KUMATWILHUKOB M MOAOTpeBaTENeH.
19. Mexanu3sm npotieccoB ropenus. OOIIMe NpUHIMIBI pacueTa MpoieccoB ropeHus. TeruioTta
cropanus. ¥YcioBHoe TomuuBo. [IpuBenennsie xapakrepuctuku. Kiaccugukanys Tomms.
20. Bo300HOBIIsIEMbIE Y HEBO30OHOBJIsIEMbIe HCTOYHUKH 3HEpriur. OCHOBBI 2HEProcOepeKeHusl.
Bropuunbie sHEpreTHYECKHUE PECYPCHI.
21. KorenbHble ycTaHOBKU. [lapoBbie M ra3oBbie TypOHMHBI.
22. Temnoobmennble  ammapaTtbl. (OCHOBBI ~ pacyera  TEIJIOOOMEHHBIX  almapaTroB
PerenepatuBHble M cMecHuTenbHble TeriooOMeHHuKH. I[lokazatenu s¢ddexruBnoctu: KII/,
WHTEHCHUBHOCTh TEIJIOOOMEHA, OTHOIIEHHWE PACXOIHBIX TEIJIOEMKOCTEH, Kodh HUIHEHT
TpaHchopMaIUy TETJIOTHI.
23. XoJIOAUIbHBIE U TEIJIOHACOCHBIE YCTAaHOBKHU.

24. Tennomnepenaua 3ariayOsieHHBIX TpyOompoBoaoB. TermiooOmMeH B Oypsmmxcs,
AKCIUTYaTal[MOHHBIX U HArHETaTeNbHBIX CKBAKUHAX

3.3 Bonpochl K 3K3aMeHy 1o aucnuiuinie « TepMoaguHaMuKa H Tenjionepeaada»

Kon
Ne KOMIICTCHITUH,
n/ Bonpocst HarpaBJIeHUE
T 21.03.01

1 N3omupoBaHHas U HEU30JIUPOBAHHAS TEPMOJUHAMUYECKUE CUCTEMBI.
PaBHOBECHBIE U HEPAaBHOBECHBIE CUCTEMBI.

2 TepmoauHamMuveckue  mapaMeTpbl  COCTOSHHUS.  YAETNbHBIH  00BeM,
IUIOTHOCTb, JaBlieHHE, TemIieparypa (abcomoTHas TepmoauHamuueckas | [TKP-2, IIKP-4
mkana remneparyp (KeasBuna, Llenbcus).

(98]

YPaBHCHI/IC COCTOsSHMUAA. ypaBHeHI/IC COCTOAHM NOCAJIBHBIX I'a30B.

N

3akonsl uaeanbHbIX razoB (boins-Mapuortra, I'eit-JIroccaka, apss).
O6benuHenHoe ypaBHeHue MeneneeBa-Kiamneiipona.

YPaBHeHI/Ie COCTOSIHM pCAJIBHBIX T'a30B.

CMmecn nacaJbHbIX Ia30B. I[aBJIeHI/Ie CME€CH T'a30B.

CoctaB cMmecu ra3oB. BripakeHrne MacCOBbBIX J10JIel KOMIIOHEHTA.

R[N |n

BripaxkeHne 00beMHBIX J10JIei KOMIIOHEHTOB cMecH. [lapunanbHenii 00beM
cMmecu. 3akoH Amara. OnpenieneHue yaeabHoro oobeMa cCMecH.

9 OrnpeseneHre ra3oBoi MOCTOSHHONW CMECH 10 M3BECTHBIM MaCCOBBIM [T1KP-2, [TKP-4

8




nosisaM. Kaxkyasicss MOJIeKyJisipHasi Macca CMECH T'a30B.

10 | I'a3oBas noctosinHast. DopMyJibl onpeiesIeHuUs.

11 | TernmoeMKOCTh ra30B. 3aBUCUMOCTH TETNIOEMKOCTH OT TEMIEPATYPHI.

12 | MaccoBas, MonibHasi U 00beMHas TEIUIOEMKOCTH. Y paBHeHne Maiiepa.

13 | Tepmonunamuyeckuii npouecc. [lonstue penakcauuu.

14 | IlepBblii 3aKOH TepMOAMHAMUKH. BHYTpEHHSASI SHEPT Ul CUCTEMBI.

15 | O6paTumbie 1 HEOOpaTHMBbIe TIporiecchl. PaboTa.

16 | AHAJIMTUYECKOE BBHIPAXKEHHE MEPBOT0 3aKOHA TEPMOIMHAMUKH.

17 | Bropoii 3aK0OH TEpMOANHAMUKH.

18 | Huxn Kapno. Tepmuueckuit KI1JI.

19 | TepMoanHaMUYeCKUE MPOIIECCH UI€aTbHBIX Ta30B (M30XOPHBIH,
n300apHBIi, N30TEePMHUUYECKHUH, aAMadaTHBIN, TTOJTUTPOIHBII) METO
HCCIIEI0OBaHMs MPOLIECCOB.

20 | TepMoanHaMUYeCKHE MPOLECCHl peabHbIX ra3oB. [1ap u ero coiicTsa.
OcHoBHbIE TOHATHUS Tpolecca mapoodpazoBanus. HacklleHHbIN BOISHOM IIKP-2, TIKP-4
map,  Ieperpersiii nap (CTeneHb CyXOCTH M CTENEHb BIAKHOCTHU Napa).

21 | Onpenenenue napameTpoB BOJbI U napa. PV-auarpaMma BoJsiHOTO napa.

22 | TepMuueckue NpoUECChHl UI€ATBHBIX Fa30B B 3aKPBITHIX CUCTEMAX.
W300apHbIii, "30XOpHBIN, aanabaTHBINA, H30TEPMUYECKUN TPOIIECCHI
(pabora pacuipeHus mpolecca, U3MEHEHHE YHTPOTIHH).

23 | Ourponus. PV-u TS- nuarpamMmsl.

24 | Bnaxublit Bo3ayX. Brnaroconepkanue, abcontoTHast U OTHOCUTENbHAS
BJIQXXHOCTh. CBOMCTBA BJIAXKHOI'O BO3yXa.

25 | TepMoanHaMUYeCKHE LIMKJIIbI ABUTATENIed BHYTPEHHETO CrOpaHus

26 | llukspl mapoBbIX MalIMH.

27 | UcTtedeHue ra3oB U apoB, ApocceaupoBaHue. TepMoauHaMUuecKuii
aHaJu3 IPOIIECCOB B KoMmIipeccopax. L{uKibl qBurareneil BHyTpeHHETO [IKP-2. [IKP-4
CTOpaHUs U Ta30TypOUHHBIX YCTAaHOBOK. L{MKITBI MapOCUIIOBBIX YCTAHOBOK. ’
[{MKJIBI XOJIOIMJIBHBIX MAIINH, TEIJIOBOTO HAacoca.

28 | Ourponus. PV-u TS- nuarpamMmsl.

29 | Brnaxsslit Bo3ayX. Brnaroconepkanue, abCoNOTHAS U OTHOCUTENbHAS
BJIQXXKHOCTh. CBOMCTBA BJIaXKHOT'O BO3/yXa.

30 | Crioco0Osl miepeaun TEIUIOThI (TETIONMPOBOIHOCTD, KOHBEKIIHS,
W3ITYYCHHE).

31 | TemnepaTypHOE 10JI€, U30TEPMHUUECKAsI [IOBEPXHOCTb, CPEIHUN U
VCTUHHBIN IT'PaIMEHT TEMIEPATYP.

32 | 3akon @ypre. Ko unueHT TemmonpoBoIHOCTH, TUIOTHOCTh TETUIOBOTO
MIOTOKA, KOJIMYECTBO TEILJIOTHI.

33 | KoapuimeHT TerionpoBoIHOCTH, €0 XapaKTePUCTHKA.

34 | IlepeHOC TEMIOTHI TEIIONPOBOAHOCTBIO IIPU CTALIMOHAPHOM PEXHUME.
OpmHopoaHas TUIOCKAsi CTCHKA.

35 | IlepeHoC TEMIOTHI TEIIONPOBOAHOCTHIO IIPH CTALIMOHAPHOM PEXHUME.
MHorocnoiHasi CTeHKA.

36 | JlelicTBUTENBHBIN NpoOLECC HCTEUEHUs Tra30oB M mapoB.  OCHOBHbIE
3aKOHOMEPHOCTHM  Te4YeHuss raza B commax u  1auddysopax.
JpoccenupoBanue ra3oB U NapoB.

37 | TpancdhopmaTopsl TeIIOTHL. [[UKIIBI XOIOIUIBHBIX YCTAHOBOK U
TEPMOTPAHCHOPMATOPOB.

38 | OcHoBBI Teopuu oaoous. OCHOBHI Teopuu no100us. [loHsTHE O METO/IE
aHaJIM3a pa3MepHOCTel Teopuu noaoous. KpurepuanbHble ypaBHEHMUS. [IKP-2, TIKP-4

dusnyeckuii CMBICT OCHOBHBIX KpUTCPUCB HO,I[O6I/15[.




39 | TenmooOMeH u3nydyeHueM. TeroBoii OanaHc TyYUCTOTO TEINIOOOMEHA.
3akon Credana-boibiimana. AGCOIIOTHO YepHOE TEJIO.

40 | TertooOMEH M3JIYYECHHUEM CUCTEMBI TEJI B a0COIFOTHO MPO3PAvYHOU CPEJIC.

41 | Koadounuent teronepeaayn. Temnnosas n3onsuus. TUmb
TEII000MEHHBIX annaparoB, KUISTUIBHUKOB U NIOJIOrpeBaTee.

42 | MexanusM nporeccoB roperus. OOLIMe NPUHIMIIBI pacyeTa IMPoLEecCoB
ropenus. Temnora cropanus. Y clI0oBHOE TOIUIMBO. [IpuBeneHHbIE
xapakTepuctuku. Knaccugukaims Tomius.

43 | Bozo6HOBIsieMble U HEBO30OHOBIISIEMbIE HCTOYHUKH 3HEPTuu. OCHOBBI
sHeprocoepexeHns. BropuuHble 3HEPreTHUECKHE PECypChl.

44 | KorenbHble ycTaHOBKH. [lapoBble v ra3oBbie TYpOUHBI.

45 | OcHOBBI pacyeTa TEIUIOOOMEHHBIX annaparoB. Temonepenaya

3arTy0JICHHBIX TPyOOTIPOBOIOB. Temio-o0MeH B OypsImxcs,
IKCTTyaTAIMOHHBIX M HATHETATEIbHBIX CKBAXKHMHAX

46

TECIL

TpaHchopMauy TEIIOTHI.

TeHj:ﬂgoﬁMeHHI/IKI/I. [Toxazarenu s¢pextuBHocTH: KIIJ[, ”HTEHCUBHOCTH

TemnooOMeHHBIE arraparsl. PCFGHCpaTI/IBHBIG U CMCCUTCIIBHBIC

00MeHa, OTHOILLIEHUE PACXOAHBIX TEIJIOEMKOCTEN, KO3 PUIIMEHT

IIKP-2, IIKP-4

47

XOJ'IO,ZII/I.]'H)HI)Ie " TCIIJIOHACOCHBIC YCTAHOBKH.

48

Tennonepenaua 3arny6aeHHbIX TpyOonpoBoaoB. TemioooMeH B
OypALINXCS, SKCIUTYaTallMOHHBIX M HATHETATEIbHBIX CKBAKHHAX

O6pasew, 6uneta K aKsaMeHy

I'PO3HEHCKUIA TOCYJIAPCTBEHHbBII HE®TAHON TEXHUYECKUI YHUBEPCUTET
KADEJIPA "TEIJIOTEXHUKA U I'JJPABJIUKA"

Jucruminaa TepMoauHamMuKa U TenJionepenaaya

Bujier Ne 1

1. | TepmonuHaMHUUYECKHE TapaMeTPbl COCTOSHHA. Y IENbHBIH 00BEM, IUIOTHOCTh, IaBIICHHE,
Temreparypa (a0CcoaroTHas TepMOIMHaMuUeckas mkana remnepatyp (Kenssuna, Llenscus).

2. | Onpenenenue napameTpoB Bobl U napa. PV-auarpamma BojsiHOTO napa.

3. | OcHoBsl Teopun noo6msi. OcHOBBI Teopun moao0us. [TonsTHe 0 MeToIe aHaTM3a

pa3MepHocTeil Teopuun nonodus. Kputepuanbhoie ypaBHeHUS. OU3HMUECKUAN CMBICT
OCHOBHBIX KpUTEPUEB MOI00US.

4. | TenmooOMmeH u3nyueHueM. TernoBoit 6anaHc ay4yucroro TermioooMeHa. 3akon Credana-

Bonpimana. AGCOTIOTHO YepHOE TEJO.

3aB. kadeapoii

«TemnoTexHUKaA U TUApaBJIKa»

P.A-B. Typnyes
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KOHTpOJIbHO- H3MEPUTEIIBHBIN MaTepHal
10 y4eOHOM JUCIIUTUINHE

«TEPMOINHAMMUKA U TEIIVIOIIEPEJJAYA>»

HamnpagsJjieHue noaroroBKu

21.03.01 - «HedrerazoBoe neno»

Hpodnin:

«bypenune He(DTSIHBIX ¥ Ta30BBIX CKBAKUHY;
«IKcIuTyaTalus U o0CIy>KUBaHHe 00BEKTOB JOOBIYM HEPTHY;
«OKcITyaTanys 1 00CIyKUBaHHE 00BEKTOB JOOBIUM Ir'a3a, TA30KOHICHCATA U
MIOJI3EMHBIX XPaHUJIHII

KBanudpukauus
bakanasp
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4 .Tekymuii KOHTPOJIb

JlabopaTtopnas paGora Nel

HepBblﬁ 3aKOH TEPMOAHHAMHUKHU B IPUIOKECHMHU K PEIICHUIO OJAHOI0
H3 BHA0B TEXHHYECCKHUX 3aJa4

Heas padotel. Onpenenenne ¢ NOMOILIBIO YPABHEHUS IIEPBOT0 3aKOHA TEPMOJUHAMUKHU
KOJINYECTBA TEIUIOTHI, OTaBa€MOI0 B OKPY’KaIOIIyI0 Cpely B YCIOBHIX JIAOOPAaTOPHOU
YCTaHOBKH.

KOHTpOJ’lebIe BOIIPOCHI.

1.

N A W N

8.

9.

Chopmynupyiite meiab 1abopaTOpHOH PabOTHI M MOSCHUTE, KaK JOCTHUTaeTCs
OCTaBJIEHHAA LIETH?

HazoBuTe OCHOBHBIE y3I1bI SKCIIEPUMEHTAILHON YCTAHOBKHU M YKQKUTE UX Ha3HAUCHHUE.
Kakumu metonamu u3mepsieTcs Temreparypa B JaHHOU paboTe?
Kak usmepsercs u peryaupyercst pacxoj Bo3ayxa B JaHHOU padore?

Ha uTo pacxoayeTcst MOIIHOCTS, IIOJIBEICHHASI K KOMIIPECCOPY, M KaK OHa
omnpezaensierca?

ChopmynupyiiTe ¥ HANMHUIIUTE AHATTUTHYECKHUE BRIPAKEHUS TIEPBOTO 3aKOHA
TEPMOJAMHAMUKH JIJIs1 3aMKHYTON U pa30MKHYTOI 000JI0YEK.

KakoB ¢u3udeckuii CMBICI BETUYHH, BXOSIINX B YPaBHEHUS TIEPBOTO 3aKOHA
TEPMOJMHAMMKH JJIs1 3aMKHYTOU U Pa30MKHYTOM 0007104YeK?

Jaiite onpeneneHue u MOsICHUTE (PU3NIECKUIN CMBICI TOHATHI TETIOTHI U paObOTHI B
TEXHUYECKOH TepMOJINHAMUKE.

UTo 03HAYAIOT 3HAKH « + » U « — » JIJIS TeTJIOTHI ¥ pabOTHI?

10. Ha uto u kakum oOpa3oM BIUsET U3MEHEHHE HarpeBa TPyObl MPH MOCTOSHHOM

pacxojie Bo3ayxa?

11. Ha 9ro pacxomyeTcsi MOIIIHOCTb, MTOABEACHHAS JJII HarpeBa TpyObl, U KaK OHA

onpenensiercs?

12. Kak ocymiecTBisieTcsl BBIOOP KOHTPOJIBHBIX 00051049k (TPaHMIT) MTOACUCTEM (CHCTEMBI)

MPUMEHHUTENBHO K JaHHOH JlabopaTopHO padboTe?

13. B xakoMm MecTe U o4eMy I'paHUIlbl [TOJICUCTEM (CUCTEMBI) Pa3MBIKAIOTCS?

12



14. Uto Ha3bIBaeTCA BHYTPEHHEH 3HEprueil u sHTanbnueit padouero rena? CpoiicTa
BHYTpPEHHEI 3HEPTUU U pacyeTHbIE (OPMYJIBL.

JlaGopaTopHasi padora Ne2

OnpenesieHHe MapaMeTPoOB BJIAKHOT0 BO31yXa

He.]'lb paﬁ()TbI. I/I?)yquI/IC TEPMOANHAMUYCCKHUX CBOMCTB BJIQ)KHOTO BO3ayXa H

IIpOoHECCOB U3MCHCHUS I1apaMCTPOB BJIAJKHOI'O BO3aAyXa.

KoHTpoJibHBIE BONIPOCHI.

1. Cdopmynupyiite 1eiab 1abopaTopHO pabOTHl U MOSICHUTE, KaK IOCTUTaeTCS
MIOCTaBJICHHASI 11EJTh?

2. HazoBuTe OCHOBHEIC Y3JIbI 3KCHepI/IM€HTaJII)H0ﬁ YCTAaHOBKHU MU YKAXXUTC NX HA3HAYCHUC.

3. Kak Brl nonnmaeTe Takue COCTOSHHUS, KaK HACHIIIEHHBIN M HEHACHIIICHHBIN BIaKHBIN
BO3TyX?

4. Kak Bbl oTHOCUTECH K TEPMUHY «II€PECHIIICHHBIN» BIaXXHBIA BO3AYX ?

5. Kax ¢popmynupyercst U 3aUCHIBACTCS 3aKOH MapIMATbHBIX JaBICHUHN JIJIS BIAKHOTO
BO3aAYyXa?

6. Urto Ha3wpiBacTCS aOCOMIOTHOM, OTHOCUTEIFHOM BIIAYKHOCTBIO U BIAr0COCpKAaHUEM
BJIQXKHOTO BO3ayXxa?

7. Kak BbIpaxaeTcs U U3 4ero CKJIaJbIBAECTCs TEIUIOCOAEpKaHUE (SHTANIBIINSA) BIAXKHOTO
BO3aYyXa?

8. Hoquy C YBCJIIMYCHUCM TEMIICPATYPhI BJIA)KHOI'O BO3AyXa €ro OTHOCHUTCIIbHAA
BJIaXXHOCTDb YMGHLI_HaeTCH?

9. UYem Bbl MOkeTe OOBSICHUTH BIHMSHUE CKOPOCTH BO3yXa Ha OTKIOHEHHE TIOKA3aHUs
CMOYEHHOT'O TEPMOMETPA OT UCTHHHOTO 3HAYCHHUSI TEMIIEPATYPhI MOKPOTO
TepMomeTpa’?

10. Kak ycrpoena nuarpamma I-d BiaskHOTo Bo3ayxa v, KaKuM 00pa3zoM OIpeIesstoTCs
napameTpbl BIaXKHOTO BO3/yXa C TOMOIIBIO IUarpaMMbI 110 TTOKA3aHUSIM CyXOro U

MOKPOT'O TEPMOMETPOB?

11. [Toxaxkxute Ha IUarpaMMe U MOSCHUTE MPOLECCHI «CYXOIr0» HarpeBa U OXJIaKICHUS
BIIQXKHOT'O BO3/yXa.

12. TlokaxuTe Ha JUarpaMMe | MOSICHUTE MPOIECC aarnadaTHOTO HACBIIICHHUS BIYKHOTO
BO3/lyXa.

13. JlaiiTe onpeneneHne NOHATUIO TOUKU pockl. Kak onpenensiercst reMneparypa TOUKU
pOChI Ha [uarpaMme?

14. KakoBa cBs3b MEX/ly OTHOCUTEJILHOMN BIa’KHOCTBIO BO3/lyXa U €r0
BJIarocoiepkaHuemM?
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15. JlaiiTe BBIBOJ] aHATUTHUECKOM (pOpMyIIBI 115l pacuyeTa aOCOIIOTHOM BIAXKHOCTH
BO3/yXa.

16. JlaiiTe BBIBOJ] aHAUTHUECKOH (OPMYIIBI [JIs1 pacyeTa BJIaroco/epKaHus BO3ayXa.

17. [aiiTe BbIBO/I aHANUTHYECKOW (POPMYJIBI Ui pacueTa TerI0coAepKaHusl (IHTAIIBITNN)
BO3/yXa.

JlaGopaTopHasi pabora Ne3

HccaenoBanne NpomeccoB HCTeYeHHsT BO3AyXa Yepe3 Cy;KMBaloliee Corio

]_[e.]'lb paﬁoTbI. I/ICCJICIIOBaHI/Ie 3aBUCHUMOCTH MACCOBOT'O pacXxoda BO3AyXa YCPC3
CYKHMBArOIIecCsa COINIO OT OTHOHICHHA AABJIICHHA 34 COINIOM K JIaBJICHUIO IICPCH

COILJIOM.

KOHTpOHLHI)Ie BOIIPOCHI.

1. Cdopmynupyiite enb 1ad0paTOpHOI pabOTHI U MOSICHUTE, KaK TOCTUTACTCS
MoCTaBIICHHAS 1IeITh?

2. Ha3zoBuTe OCHOBHBIE Y3JIbl SKCTIEPUMEHTAILHOM YCTAHOBKH M YKAXHUTE UX Ha3HAUCHUE.
3. JlaiiTe onpenenaeHue MpoLUECcCOB UCTEUEHMSI U JPOCCEINPOBAHMUS.

4. Hammmwure ypaBHEHME NEPBOro 3aKOHA TEPMOJINHAMHUKYN TPUMEHUTENBHO K MPOLECCY
UCTEYCHUS.

5. Hanummmre ypaBHEHHE NIEPBOI0 3aKOHA TEPMOJUHAMUKH MPUMEHHUTEIBHO K IPOLIECCY
JIPOCCEINPOBAHHUS.

6. Kax uzmeHsieTcsi CKOpOCTh HCTEUEHMSI UePE3 CYKUBAIOLIEECs COIUIO IPU U3MEHEHUH [3
ot 1 1o 0 (mokaxuTe KauecCTBEHHOE U3MEHEHHE Ha Tpaduke pacxoa)?

7. Uem o0bsCHsAETCS NPOSBIECHUE KPUTUYECKOTO PEXXUMa ITPU UCTEUEHUN?
8. B ueM pasznnume TeOpETUUECKOrO U JEMCTBUTEIBHOTO MIPOLIECCOB UCTEUEHUS?

9. Kak u3zo0pakaercs TCOPETHUCCKUI U IEUCTBUTEIIBHBIN MPOIIECCHl NCTCUCHUS B
KoopauHarax h-s?

10. [ToueMy oTnM4aroOTCs TEOpETUUYECKAs U IEUCTBUTENIbHAS TEMIIEPATYPBI BO3AyXa Ha
BBIXOJIE€ U3 COIIA IPU UCTEUEHUN?

11. Ha xakoM OCHOBaHUU IIPOLIECC IPOCCETNPOBAHUS UCIIONB3YETCS IPU U3MEPEHUHN
pacxona Bo3ayxa?

12. Kak MOXeT U3MEHSThCA TeMIIEpaTypa BO3/lyXa B MPOLECCE IPOCCETUPOBAHUS?

13. Ot yero 3aBUCAT BeTUUUHBI KO3()PUIIMEHTOB: MOTEPH CKOPOCTU (OC, TOTEPH SHEPTHH
. ¥ OJIE3HOTO IeUCTBUS KaHaia 1?

14. Ot xakux napaMeTpOB 3aBUCAT pacXxod U CKOPOCTh I'a3a IMpu UCTCUCHUU YCPC3 cormio?
Kakwne xaHaIb1 Ha3BIBAIOTCS COIIIIAMHU?
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15. Ilouemy TemnepaTypbl Bo3yxa nepes AuadparMoi 1 rnepes CorioM paBHbI?

16. Kak u3MEeHSIOTCS SHTAIBINS U SHTPOIHS TOTOKA rasa, MpH NPOX0KIACHUU YEPE3
nadparmy?

JlabopaTopHasi padora Ne4

Onpenesienne ko3ppuuueHTa TEMIONMPOBOIHOCTH TENJIOU30JISIMOHHOT0
MarepuaJia (MeTod HUWIHHAPUIECKOIO CJIOA)

Heanb padorbl. OcBOEHUE OJTHOTO U3 METOJOB OIpeieleHUs K03 PULMeHTa TeMIONPOBOIHOCTH
TETION30JSIIMOHHBIX MaTepPHAIOB (METOJ IWIMHAPHYECKOTO CII0SI) W 3aKpeIuleHHe 3HaHWH 110

TEOpHUU TCIUIONPOBOJHOCTH.

KoHTpoJsbHBIE BONIPOCHI.

1. CdopmymnupyiiTe mens 1abopaTopHOU pabOTHI U MOSCHUTE, KaK JOCTUTACTCS
MOCTaBJICHHAS 11ETTh?

2. HazoBute OCHOBHEIE Y3JIbL 3KCHepI/IMeHTaHBHOﬁ YCTAaHOBKH U YKAXKHUTC UX
Ha3HA4YCHUC.

3. Kakue BenuuuHbI clieayeT U3MepSITh B JaHHOW paboTe, YTOObI BHIYUCIUTD
KO3 UIIMEHT TETIONPOBOJHOCTH?

4. Kaxkona CI)I/I3I/I‘ICCKa$I CYHUIHOCTS II€peaavu TCIlla TeHJIOHpOBO,Z[HOCTBIO?

5. CdopmynupyiiTe NOHATHUS: TEMIIEpAaTypPHOE M0JIe, U30TEPMUYECKas OBEPXHOCTH,
IpaJueHT TeMIEPATypPbl, MOIIIHOCTh TEMJIOBOIO MOTOKA, Y IEIbHBIN TETJIOBOW MOTOK.

6. IloxaxkuTe Ha cxeMme yCTaHOBKH, KaK HalpaBJIe€H BEKTOP TEIJIOBOTO MOTOKA U
rpajii€HTa TeMIeparypsl?

7. KakoB (pu3uuecKuii CMbICT KOAQPHITHEHTA TEIIOMPOBOAHOCTH, U OT KaKUX
(haKkTOpOB OH 3aBUCHT?

8. KakoB xapakrep U3MEHEHHUs TEMIIEPATyphl MO TOJIIIUHE IIIOCKOW M IAJIMHAPUIECKOU
CTEHOK?

9. KakoBa B3auMOCBSI3b MEXAY KOA(PDUIIUEHTOM TETIONPOBOIHOCTH U HAKJIOHOM
TEeMIIepaTypHON KPUBOU IO TOJIIIMHE TETUIOBON MU30JISIIUN?

10. [aiite onpeseneHne NOHATUIO TEPMUUECKOTO CONPOTUBIICHUS CTEHKH.

11. Kaxk 3aBUCHT KO (PHUIMEHT TEIUIONMPOBOIHOCTH PA3IMIHBIX BEIIECTB (METAILIOB,
HEMETaJJIOB, KUJIKOCTEH 1 ra3oB) OT TeMnepaTypbl? OTBET 000CHOBATH.

12. CopmynupyiiTe OCHOBHOM 3aKOH TEIUIONPOBOJHOCTH. B ueM ero cymHocTs?

13. KakoBbI OCHOBHbIE TPYAHOCTHU TEIJIOBBIX PACUETOB MPH MEPEHOCE Teria
TEIUIONPOBOAHOCTHIO?
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14. Kak BiusieT ¢popMa CTEHKH Ha BEIMYUHY €€ TEPMHUYECKOTO COMPOTUBIICHUS?

JlabopaTtopnas paGora NeS

Omnpenesienue K03 PUIHEHTA TEIUIOOTAAYH NPU CBOOOTHONH KOHBEKIMU (METO/
CTPYHBI)

Heap paborbl._ OmnpeneneHue SKCIEPUMEHTAIbHBIM IyTEM Ha JIaOOPaTOPHOW YCTaHOBKE

KO3(1)(1)I/II_II/IGHTEI TCIUIOOTAAYU IIpU CBO60,I[HOI>'I KOHBCKIUN B HCOIPAHUYCHHOM IIPOCTPAHCTBC.

I/I3y‘-I€‘HI/I€ MCTOJHUKHN O6pa6OTKI/I ONIBITHBIX JAaHHBIX C TMPUMCHCHHUCM TCOPUHU HOI[O6I/IH n

COCTaBJICHUA KPUTCPHUAJIBHOT'O YPABHCHHA 11O PE3YyJibTaTaM SKCIICPUMECHTA.

KoHTpoJibHBIE BONPOCHI.

1.
2.

7.
8.
9.

Chopmynupyiite 1enb 1a00paTopHON pabOTHI U MOSICHUTE, KaK OHA JOCTUTaeTcs?

HazoBute oCHOBHBIE Y3JIbI E)KCHCpI/IMeHTaJIBHOf/i YCTAaHOBKHU U YKAXKUTC UX
Ha3Ha4YCHUC.

Kak omnpenensiercst cpeassisi TeMiieparypa CTpyHbl B JaHHOW yCTaHOBKE?
Jlng yero 3amepsercs bapoMeTpuieckoe JaBleHre B JaHHOUM pabore?

Kaxk onpenensiercss KOTUYECTBO TEIUIOTHI, OTIAHHOE CTPYHOM OKPY>KAIOIIEMY
BO3IyXY MOCPEICTBOM KOHBEKIUH?

Kaxk onpenensiercss KOTUYECTBO TEIUIOTHI, OTIAHHOE CTPYHON OKPY>KAIOIIEMY
BO3IyXY MOCPEICTBOM U3Iy4EeHUS?

Uro Takoe cBOOOHAS U BBIHYKJCHHAsI KOHBEKIIHS?
KakoB ¢u3ndecknii cMbICI U pa3MepHOCTh K03 uIMeHTa TeriooTaun?

Kakwue ¢dakTopsl onpenenstoT MHTEHCUBHOCTh KOHBEKTUBHOTO TETI00OMeHa?

10. Yto Takoe kputepuit mogooms?

11. Yro Takoe «omnpeaensonas TeMneparypay» U «onpeessomuin» pasmep?

12. Kakue KPpUTCPHUHN HA3ZBIBAIOTCA «OIMPCACTIAIOIMIUMUY U ((OHpe,Z[eJ'IHeMBIMI/I»?

13. Jlns1 4ero v Kak COCTaBIISIFOTCSI KpUTEPUAJIbHBIE YpaBHEHUA?

14. Kak onpenensiercs ko3 GUIKUEHT TEIIOOTAAYN oL U3 KPUTEPHAILHOTO YpaBHEHHS?

15. Yo xapakrepusytot kpurepuu Nu , Gr, Pr?

JlaGoparopHas pabota Ne6

HccnenoBaHue mporeccoB TemIoo0MeHa Ha TOPU30HTaIBLHOM TpyOornpoBoe"

Heab paGorbl. l3yyeHue mnpoleccoB TemiooOMeHa MpU CBOOOJHOU U

BBIHYKJICHHOU KOHBEKIUH Ha TOPU30HTAILHOM TpyOOIpOBO/IE.
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DOKCHepUMEHTAIbHOE  OmpesesieHne Kod(PPUIMEHTOB TETUIOOT/Ia4yu U CPaBHEHHE

X C BBIYUMCJICHHBIMHU 110 KPUTCPHUAJIbHBIM YPABHCHUSAM.

9.

KOHTpOHLHLIe BOIIPOCHI.
Chopmynupyiite 1ens 1a00paTopHO pabOTHI U MOSICHUTE, KAK OHA JOCTUTASTCs?

HazoBute 0CHOBHBIE Y3JIbI 3KCHepHMeHTaJIbHOI>'I YCTAHOBKHU U YKAXKUTC UX
Ha3HAa4YCHUC.

Kakumu Metonamu usmepsieTcs Temreparypa B JaHHOU pabore?
Kak u3mepsiercs u peryaupyercst pacxo/l Bo3ayxa B JaHHOU pabote?

[To kakuM TpU3HAKAM MOKHO CYAHTH O CTAllMOHAPHOM PEXHMME TEIUI00OMeHa ¢
OKpY>KaroIIeu cpeaoi?
Kak ocymiecTBisercst BBIOOpP KOHTPOJIBHON 000JI0YKH paccMaTpUBaeMOn

TEPMOJIMHAMUYECKON CUCTEMBI?

Haiite hpopMynMpoOBKY U MaTeMaTHUECKOE BbIpaKEHHE YPaBHEHUS [IEPBOTO 3aKOHA
TEPMOJIMHAMMKH, UCIIOJIB3yEMOTO JIUIS PEIICHMS 3aJa4H TaHHOTO OIBITA.

VYkaxute criocoObl ONPEesICHNs BETUYNH, BXOAIINX B ypaBHEHHE 1-r0 3aK0Ha
TEPMOJIMHAMUKH, UCIIOJIb3YEMOI'0O AJIsl pEIIEHUs 3a/1a4M JAHHOTO OIbITA, C TOJIHBIM
000CHOBAaHHEM UCHOJIb3yEMbBIX PACUETHBIX (POPMY:I.

Kakue cymiecTByrOT METOIbI M PUOOPHI ISt U3MEPEHUS TEMIIEPATYPhI, TaBICHUS U
pacxona?

10. Kak onpenensieTcs MIOTHOCTh BO3/IyXa B YCIOBHUSAX JIAOOPATOPHOU YCTAaHOBKH?

11. Kakue Bubl KOHBEKIIUH CYIIECTBYIOT, B UEM MX pa3indue?

12. B yem cymHocTs "Teopun mogo0us" U Kak ¢ ee TOMOIIbIO OMPeIesIOTCS

KO3 (D PUITUEHTHI TETIOOT 1AM ?

13. Kak cocTaBiIOTCSI KpUTEPUAJIbHBIE YPABHEHUSA?

14. CocTaBbTe B 00111eM BUJE KpUTEPHATLHBIE YPAaBHEHHUS ISl BBIHYKICHHON U

CBOOOIHOM (€CTeCTBEHHO) KOHBEKIINH.

15. KakoB (pu3nueckuii cMbICa KpUTEPUEB MOA00US, BXOAALINX B YPaBHEHUE JUIS

CcBOOOJHOI KOHBEKLIUU?

16. KakoB (pu3nueckuii cMbICI KpUTEPUEB 10100Us1, BXOAALINX B YPAaBHEHUE JUIS

BBIHY’KJICHHON KOHBEKLIUN?

17. Yro takoe "onpenenseMsiil” n "onpenensirommi’ Kpurepuin?

18. Kak BbIOMpaeTcs onpeaenstonuil (XapakTepHblii) pa3Mep U oIpeaesstonas

TeMIIepaTypa IpHu pacueTe KpuTepueB 1moaooms?

JlaGoparopHasi pabora Ne7

Metoapbl TenJionepeaavyu Npu KOHBEKIIUM U 00/1yBe
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Leas padoThl: M3yueHue METOTUKHU U TPUOOPETEHUE HABBIKOB SKCIIEPUMEHTAIBHOTO
UCCIICIOBaHMS YaCTHBIX 3a/1a4 KOHBEKTHUBHOI'O TeII000MeHa. O3HaKOMIIEHHE ¢ METOJIOM
HKCIEPUMEHTAIBHOTO ONpeieieHns K03 puimeHTa Tenao0T1aun CTep>KHs IpU
TOPU30HTAIILHOM €T0 MOJIOKEHUU B CBOOOHOM MPOCTPAHCTBE, MPUOOPETEHNE HABBIKOB B
00paboOTKe OMBITHBIX IaHHBIX U TPEJCTABICHUM UX B KPUTEPHAIBHON (opme.

3ananme:
DKCHEPUMEHTAIHO OIPEEIUTh 3HaueHHe Ko3(duimenTa TemiooTraud Tpyobl NpU Pa3IuuHbIX
TEMIIepaTypHBIX HAIOPax B YCIOBUSAX CBOOOTHON KOHBEKIIUH.

Y cTaHOBUTH 3aBUCUMOCTH KO3(DPHIMEHTa TEIIIO0TIaYH OT TEMIIEPATYPHOTO HAropa.

CocTaBHUTb KPUTCPHUAIIbHOC YPABHCHUC TCHJ'IOO6MCHa, OIIPCACIINTD TCOPETUICCKOC
3HA4YCHHUEC €TO KOB(I)(bI/IL[I/IeHTa TCIUIOOTAAYU U CPABHUTDH C OKCIICpH -
MCHTAJIbHBIM.

OdopMuts oTYET.

KonTpoJbHbIe BOIPOCHI

1. Yto Takoe KOHBEKTUBHBIM TETIIOOOMEH?

2. Harmmmure Beipakenne HeroToHa-Puxmana.

3. Yro Takoe kodhPUIMEHT TeruooTaaun?

4. SABnsiercs mu KOIPPUIMEHT TEIUIOOTIAYM Oy OJWHAKOBBIM JUISI KaXKJIOTO DJIEMEHTa

BHEIIIHEW MOBEPXHOCTU?

5. [lonBwkHa WM HEMOJBMKHA OKpy’Karolas cpefa (BO3QyX) OKOJIO IOBEPXHOCTH
nuIuHapa’?
6. Kak Oyzmer mM3MeHSATBbCS CpefHsAs CKOPOCTh BO3/AyXa OKOJIO MOBEPXHOCTH IMJIMHIApA C

yBenuueHuem At nouemy?

7. UYepe3 Topupl HWIMHApPA YaCTHMYHO pacceMBaeTcs TEeIUIO, BBOJAMMOE BO BHYTpEHHEE
npocTpaHcTBO. Kak 3T0 cka3pIBaeTcsi HA TOUHOCTH ONpeAeseHus ay?

8. Kak Oyner pa3BuBaThCs NMpOLECC KOHBEKLIMH HAa MOBEPXHOCTU HArpeToi ammapaTypsl,

MIOMEILIEHHOW BHYTPU CIIyTHUKOB 3emiin?

JlaGopaTopHasi pabora Ne§

Temsoornaya npu kousekuuu u odayse IIVIACTHUHBI
Lean pabdoTbI:

1. HCCHCHOB&TB nponece TCrjiooTaa4uunu IIOCKO MOBCPXHOCTU B PA3JINYHBIX YCIIOBUAX

€CTEeCTBEHHOM KOHBEKIIMH.
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2. Hcnonb3ys cOOTBETCTBYIONINE KpUTEpUATIbHBIE YPaBHEHHUS, OLICHUTh K03 duriueHt
TEIIO0T/IAUH.
3. O1ueHUTh TEII0BbIE OTEPH TP PA3HBIX MOJIOKEHUAX INIOCKOW MJIACTUHBI B

IIPOCTPAHCTBE.

KOHTpOJ’IbHI)Ie BOIIPOCHI
1. YeMm O6y0J’IaBJ'II/IBaeTC$I TCIUIOOTAAYA IJIACTUHBI B YCIIOBUAX €CTECTBEHHOMN U

BLIHY)I(Z[eHHOI‘;I KOHBeKI_II/II/I?

2. Kak oTnuuaeTcs TemiooTaaya moBepXHOCTU B JIAMUHAPHOM M TypOYJIEHTHOM PEXHMaX
o0TekaHus?

3. Kak cBs3ana Temneparypa Ha HOBEPXHOCTH IUIACTHHBI C IIOJIOKEHUEM IIJIaCTUHBI B
MIPOCTpPaHCTBE?

4. B kakux ciyyasx COOCTaBUMO WM IPEBBIIIACT ay?

5. OOBbscHHUTE pa3HULy [TOKa3aHUN BEpXHEH, cpeHel 1 HUKHEH TepMoIiap ¢ y4éToM

peiKxuma 00TCKaHUS IJIACTHHBL.

CpaBHUTE pe3ysbTaThl ¢ PaCUETOM IO YIPOLICHHBIM (opMyliaM

JlabopaTopHasi padora Ne9

Temsionepenaya npu koHBekuuu u ooayse HHIAPA

Hean padoTbI:
TeopeTnueckoe 1 IKCIIEPUMEHTAIILHOE 03HAKOMIIEHHE ¢ HECTALIMOHAPHBIMYA METONaMU
ornpeesneHus K03 UIMEHTa TeIUIO0TAAYH.
KoHnTpoJbHBIE BOPOCHI
1. Yro Takoe KOHBEKTHBHBIHN TEIIOOOMEH?
Hanummure popmyny Hetorona-Puxmana.
KakoB ¢usnueckuii cMmbici ko3 duimenra tenaooraadn?

2

3

4. Dusnueckul CMBICI TEMIIA OXJIAXKICHUS.
5 UYro Takoe TeIIoBOM peryssipHbIi pexxum?
6

Kakoit Bum Oymer umeTh rpaduk oxyaxiaeHus In —t, ecaum kodhdHUIHEHT

TCIJIOOTAAYU B MPOUECCC OCThIBAHUA 6y,Z[CT HU3MCHATBHCA (BOSpaCTaTB, l'[aI[aTb)?

JlaGopaTopHasi padora Nel(
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Temnionepenaya npu KOHBEKIUU U 00yBe INIACTUHYATOr0 PaAuaTOpa.

e paboThI.

OkcnepumenTtanbHoe onpenenenne KIIJ| opebpenus u cpeiHe WHTETPaIbHOTO KOd(pHUIMEeHTa
TEIUI00TIa4l OpeOPEHHON TOBEPXHOCTH.

3ananue.

1. Ompenenuts KI1J] opebpenus.

2. DKCIIepUMEHTAIBHO OIPEIENIUTh BETUYUHY KOAPPHUIIMEHTA TEIUIO0TAaYH

OpeOPEHHOM MOBEPXHOCTH MPHU €CTECTBEHHON M BBIHYKJIEHHON KOHBEKITHH.

JlaGoparopHnasi padora Nell

N3y4eHnne mpoueccoB Temnjaonepeaadu B TENJI000MEHHbIX aNnaparax
UccaenoBanue Tpyo4aTOro M MJIACTHHYATOr0 TENJI000MEHHUKOB

Hean pa6oThi:

1. Omnpenenenue ko3¢ duueHTa TerUionepe1ayu npyu ABM>KEHUH KUIKOCTH B TpyOe npu
Pa3IMYHBIX CKOPOCTSIX TEUEHUS;

2. OnpeneneHue nepe1aBaeMon TETIIOBOM MOIITHOCTH TETNIOOOMEHHHKA THUTIA «TpyOa B TpyOe» B
3aBUCUMOCTH OT CXEMBI JIBUJKEHUSI TETUIOHOCUTENEH;

3. Onpenenenne nepeaaBaeMoin TEIIOBOM MOIITHOCTH KOKYXOTPYyOHOTO TEIII000MEHHHUKA,

4. OmnpeneneHue nepeiaBaeMoil TermI0BONH MOITHOCTH BO3YIITHO-BOASIHOTO TEINIOOOMEHHUKA C
MNPUHYAUTCIIbHBIM OXJIAXKACHHUCM.

4.1 TecroBble 3a1aHus K 1 py0e:KHOM aTTeCTALUM 1O JUCIUILIHHE

«TepMoanHaMHKA U TemJionepeaavda

TEPMOJINHAMKA TECT Nel
I Kakas u3 nepe4nc/jeHHbIX BeJJHYHUH He MOXKeT ObITh IapaMeTPOM COCTOSIHHUSA?
1. O0bem 3. AGcoJIl0THAsI TeMIiepaTtypa

2. IlaorHoCTH 4. A0COJIIOTHOE 1aBJIEHHE

I  VYkaxure ypaBHeHue Kinaneiipona
1. PV=MRT 2. PV=RT
m
Pv=—RT
3. Pv=RT 4. M

I 3akon Maiiepa 11l eIMHMIBI MACCHI:
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C,—C,=AR CV_CP:AR

1. 2.

;. Cp—Cy=AR . Cy—Cp=AR

v Ot KkaKkuX nmapaMeTpoB 3aBHCUT BHYTPEHHsISl JHEPIUsl MIPOCTOro TeJa?

1. U=ULV 2. Bce OTBeTHI BEpHBI.
5 U=U[P,V| 4 U=U|P,t

V  UYto Ha3pIBaeTCHaA TepMoAMHAMHUYeCKUM npoueccom (Kakue n3 oTBeTOB paBUIIbHBIC)?
1. CoBOKYNHOCTH HeNPEPBHIBHO U3MEHAIIIUXCH COCTOSIHUI paccMaTpuBaeMoil
CHCTEMBI.
2.  JTO0 COBOKYNHOCTb COCTOSIHM CHCTEMBI.
3.  CoOBOKYNHOCTb CBOICTB, OIpele/sIIOINUX TEPMOJUHAMUYECKYIO CHCTEMY.
4. Ilpouecc, KOTOPBIA MOKET NPOTEKATHh KAK B IPSIMOM, TaK U B 00paTHOM
HANPaBJICHUU.

5. Her npaBWJIbLHOIO 0TBETA.

VI  Yro gaer niomans ¢purypsl nog kpusoii npouecca B P - V koopaunarax?
1. Temoo0MeH npouecca. 3. llpupamenue
BHYTpPEHHel JHeprum.
2. YBeanuyeHue JHTAJIBIMYI rasa. 4. PaboTty, COBEepIICHHYIO

ra3dam.

VII Yemy paBHa MHTerpajibHasi BeJIHYHHA TEPMOAHMHAMUYECKON PadOTHI B H30XOPHOM

npouecce?
1. LL2:P(V2_V1) 2. L1’2Pm(V2—V1)
2
L.,=| PdV
3. Lp=0 4, 1’2{

VIII UYto Takoe cMech ra3on?
1. Cucrema Tes (KOMIIOHEHTOB), XHMHUY€CKH B3aUMOJAEHCTBYIOIIUX MeKIY CO00il.
2.  IJT0 BemecTBO, BCe MOJIEKYJIbI KOTOPOT0 OIUHAKOBDI.
3. Cucrema teq1 (KOMIIOHEHTOB), XHMMY€ECKH He B3aUMOECTBYIOIINX MEKIY
co00ii.

4. IJto BemectBo Tuna H,O, CO,, CO4 m ap.

IX VYkaxkure ypaBHeHHe, BbIpakarlulee 3aKoH JlajbToHA.
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— P Zq.P.
1. PCM_Piri 2. CMiZl b

n n
PCM:Z;riPi PCM:Z‘IPi
1= 1=

X  Yto Ha3pIBaeTCsA KPYroBbIM NpoueccoM (HUKJIOM)?
1. JT0 3aMKHYyTBIE IPOLECCHI, XaPAKTEPHU3YIOLIHecs BO3BPATOM

paﬁotmx TE€J B HCXO0AHOC COCTOSAHHE

2. 3JTo0 mpouecc, B KOTOPOM 45 dz#0
3. 3JTo0 mpouecc, B KOTOPOM 98 6Q=0
4. 3JT0 mpouecc, B KOTOPOM 436]“:0

XI  VYkaxure K.I.J. TepMOAMHAMHYecKOro uukiaa Kapxo.

e ke
3. Q] 4 AL

XII B kakoM npomnecce u3MeHeHHe BHYTPeHHell JHePIruM WAeaJIbHOI0 ra3a paBHO HYJI10?
1. B n3oxopuueckom 3. B uzo0apuueckom

2. B n3zorepmuyeckom 4. B aguadaTHOM

TEPMOJIUHAMKA TECT Ne2

I Kakas mkaJja Temneparyp MCHoJjib3yercss B TepMOAUHAMHKe?
1. Heancus 3. @apenreiita 4. KeabBUHA

2. MexayHapoaHasi IPaKTH4YeCKas CTOrPaaycHas IIKajia

II  ®usnuecknii cmpica R
1. DJro padora pacmupenusi 1 Kr ra3a npm M3MeHEHHMH Temieparypbl Ha 1° B
n300apHOM mpouecce.

2.  3Jto padora pacuumpenus 1 KMoJisi ra3a npu U3MEHEHUN TeMIepaTrypsl Ha 1°.
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3. DTo razoBafi MOCTOSIHHASA.

4. Jro padora pacuupenus 1 kyd.Mm. raza

III CBs3b MexXIYy IVIOTHOCTHIO U YAeJbHBIM 00bEMOM

=— =— = :L
1.pV z.pV 3.pV 4.pM

1V HN3meHsTC JIM MOKa3aHHEe MAHOMETPa Ha cocylde INPHU MOAHATHH €ro Ha

00J1b11y10 BBICOTY (00J1ee 100 m)?

1. YBeaununBaercs 2. He u3mensiercs
3. YMeHbIaercs 4. CTpejika yCTAHOBJIEHA HA "HYyJIe”
A% Kakas BeauunHa 1aBJeHUs HAUMEHbIas ?
1. 1 w/m? 2. 1 kr/em®
3. 1 mm BoA.cT. 4. 1 MM prT.cT.
VI HNneanbHbIMU razaMu Ha3bIBalOT TAKHe, KOTOpPbIe:

IHoxgunnsrorcs 3akony boitasi-Mapuorra.
Homuunsrores 3akonam boisis-Mapuorra u I'eit-JIroccaka.
HMomuunsitorcst ypasHenuro Kinaneiipona.

Bce oTBeTBI NnpaBUJbHBIC.

VII VYkaxkutre HCXOTHOE YPaBHEHHUE IEPBOIro HaYaJ1a TEPMOAMHAMUKHU IO BHECIHITHEMY

0aJs1aHCy JJI51 3JIEMEHTAPHOr o0 nmpouecca?

Q1,2:U2_U1+AL1,2 2. 6Q:dU+6L

1.

3. Qi,2:U2_U1+AL3,2 4. 0Q=dU+ASL

VIII Ot kakux nmapaMeTpoB 3aBHMCUT BHYTPEHHSISI JHEPIUs POCTOro tesa?

U=Ult,v|

2. Bce oTBeTBI BEpPHBI.

;. U=U|P,v| 4. U=U|P,t

IX Ot kakux mnapaMeTpoB 3aBUCHT BHYTPEHHsIsl JHepIrusi M1eajbHOro rasa?
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L U=Ult .. U=Ult,V| 3. U=U[P,V| 4.
U=U|P,t

X Yemy paBHA HHTErpajibHAsl BeJUYHHA TEPMOIAUHAMHUYECKON PadOTHI B M30XOPHOM

npouecce?

L L,=P[V,~V,] L,P.[V,~V,

2. 1,2 m

2
_ L,,=] pdv
3. D=0 4 0

XI  Vkaxkute MacCOBYI0 KOHIIEHTPAIIHIO

TEPMOJUHAMKA TECT Ne3

I Yemy paBeH 1 MM pTyTHOrO cT0J10a?
1. 10 xr/m? 2. 13,6 MM Boa.cT.
3. 9,8 u/cm’ 4. 1,02 6ap.

II Cas3b Mexay IVIOTHOCTBHIO M y1eJIbHBIM 00beMOM

_M _
pP=— p=—
1 4 2
_1 N
s Ty . M

111 YaeabHBLIA 00beM BBIYHCIAECTCS:
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M
vV=—0 y=L
1. 4 2. 4
4
3. M 4. p
v Yrto Takoe TepMOAUHAMHUYECKasl cucTemMa?

1. CoBOKYNHOCTH MAaTePHAJIBHBIX TeJ, B3AUMO/AEHCTBYOIIUX MEKIY

c000i1 U ¢ OKpYyxka0IIEil cpenoi
2. ToJbKO HaeaJbHOro ra3a
3. ToJbKO Hec:)KMMaeMas )KUAKOCTh

4. Bce oTBeTHI NIPAaBUJIbHBIE

V  Vkaxure ypaBHenue Kinaneiipona?

\. PV=RT 5. Pv=PT

3. Pv=GPT 4. Pv=RT

VI JlaiiTe onpenesienue 1aBJjieHusi?
1. /laBjeHue oKpy:Kawluei cpeabl?
2. Cuaa, OTHeCeHHAsl K eJUHHUIIE OBEPXHOCTH.
3. Cuia, paBHOMEpPHO pacnpe/aejieHHAsi 10 MOBEPXHOCTH.
4. Ilpenes BeJIMYMHBI OTHOIIEHUSI HOPMAJILHOM COCTABJIAIOIIEH

CHJIBI K INVIOIA/IH, HA KOTOPYIO AeHCTBYeT CHJIA.

VII Yrto co0oii mpeacTaB/isieT yaeJbHAasi FHTAJIBIUSA MPOCTOrO0 TeJjia?
1. 1=U+APv 2. h=U+APV

3. [=U+PV 4. [I=U—-APv

VIII Padora uzmMeHnenus o0nLeMa ABJISIETCH:

1. ®yHkumei cOCTOSAHUSA. 3. ®yHkuMen npouecca.

2. O0a orBeTa NPaBUIBHBI. 4. Het npaBMJIBHOIO OTBETA.
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IX Yro gaer miomans purypsl noa Kpusoi npouecca B P - V koopannarax?
1. Tensood6meH npouecca.
2. Ilpupamienue BHYTPEHHEH JHEPIrUH.
3. YBenuyeHHe IHTAJIBIINH Iasa.
4

. Pabory, coBepuieHHYyI0 razam.

X Yemy paBHA HHTErpajibHAsi BeJMYUHA TEPMOIAMHAMHMYECKOH paldoThl B

HU30XOPHOM mpouecce?

L1,2:P(V2_V1) 2. L1,2Pm(V2_V1)

2
L,,=] Pav
1

3. 1,2 4.

XI  Ykaxkute MOJIbHYI0 KOHIEHTPAILMIO

XII  Yto Ha3pIBaeTCsA KPYroBbIM MpoueccoM (MUKJI0M)?

1. JT0 3aMKHYTBIE IPOLECCHI, XaPAKTEPHU3YIOLIHeCs BO3BPATOM

pado4ux TeJ B MCXOJAHOE COCTOSTHHE

gﬁdz;tO

$ 80=0

2. JT0 mpouecc, B KOTOPOM

3. DTo nmpouecc, B KOTOPOM

4. Bce oTBeThbI NPaBUJIbHbBIEC

4.2 TecrtoBble 3a1aHus k 1 py0e:xxHoii aTTecTanuu

KAPTOYKA Ne 1
(ISt TECTOBOM OIEHKH TEKYIIEH YCIIeBa@MOCTH CTYICHTOB)

1. HGJ'II/I U 3a1a9u TCPMOANHAMUKH. IToustue TepMOHHHaMquCKOﬁ CHUCTCMBI.

2. Kakoe w3 HMXe NPUBEACHHBIX YPAaBHEHUH SBISETCS YPAaBHEHHEM COCTOSHUS UACATBHBIX

razoB?
a) PV =mRT
6)PV= H RT
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a RT
B) P+ &

I
<<
<)

3. M300apHbIii IpoIIecc — TO MPOLECC, TPU KOTOPOM OCTAETCSI HEW3MEHHBIM:
a) remneparypa (T = const)
0) oobem (V = const)
B) naBieHue (P = const)

KAPTOYKA Ne 2
(1711 TECTOBOM OLIEHKH TEKYIIEH YCIIEeBA€MOCTU CTYACHTOB)
1. TepmoarHAMHUYECKUE TTAPAMETPBI COCTOSTHHUSL.
2. BHyTpeHHsIst 3HEprusi CUCTEMBI — 3TO:
a) MpoLIecC MEXaHUYECKOT0 U TEIUIOBOTO B3aUMOACHCTBUN
0) CBOMCTBO caMOil CHCTEMBbI, OHA XapaKTepU3yeT COCTOSHUE CUCTEMBbI

B) CBOMCTBO aJIATUBHOCTH

3. Kakoe 13 HIDKe MPUBEACHHBIX YPaBHEHHUI HCIIOIBb3YETCS ISl ONPEACICHUS TEPMUIECKOTO
KOd(UITUEHTA MTOJIE3HOTO JCHCTBHS:

L 4
a)n,= Q - Q,
6) L, = Q1 - Qz
Tl_ Tz Tz
T, T,

B) n,= 1 =1-

KAPTOYKA Ne 3
(171 TECTOBOM OLIEHKU TEKYIIEH YCIIeBaeMOCTU CTYACHTOB)

1. 3akonsl uaeanbubix razos (boiins-Mapuorra, ['eit-Jlroccaka, apis).

2. I30XOpHBII NpOoILIeCC - 3TO MPOIECC, TP KOTOPOM OCTAETCA HEM3MEHHBIM:
a) pacxon (G = const)
0) o6bem (V = const)
B) naBieHue (P = const)

3. Uemy paBHa ra3zoBast moctosiHHass «R» s 1kr raza?
a) 8314 /o / kmonv K
0) 8338 J{orc / kmonv K
B) 8318 [Jorc / kmonw K

KAPTOYKA Ne 4

(17151 TECTOBOM OLIEHKH TEKYILEH YCIIEBaEMOCTH CTYIEHTOB)
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1. Tepmonnaamuueckuil npouecc. [lonsTue penakcauu.

2. TemnoeMKOCTBIO TE€JIa HA3bIBAIOT:
a) KOJTMYECTBO TEIJIOTHI, HEOOXO0IMMOE ISl HK3MEHEHHSI TEeMIIepaTyphl Tella Ha CTO TPayCcoB
0) KOJIMYECTBO TEIUIOTHl HEOOXOIMMOE JIsl U3MEHEHUS TeMIIEpaTyphl Tejla Ha ThICSUy

rpaaycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE JJIsi U3MEHEHHs TEMIIepaTyphbl Tejla Ha OJJUH Irpalyc

3. OTHOCHTENBHAS BIAXKHOCTH - DTO:

a) OTHOIICHHE KOHIIEHTPAIIMU BOASIHOTO TIapa HEHACHIIIICHHOTO BO3/yXa WIIK Ta3a K
KOHHeHTpaIII/II/I BOISTHOTO napa HACBIIIICHHOT'O Boszlyxa WJIN ras3a HpI/I OJNHAKOBBIX
TEeMIIepaTypax U JABICHUIX

0) OTHOIIIEHHE MACCHl BOJSHOTO TTapa HEHACHIIIIEHHOTO BO3/TyXa UJIU Ta3a B KOHIIEHTPAIUU
CYXOro BO3/lyXa WY ra3a MpHu OJMHAKOBBIX TEMIEPATYpax U JABICHUSAX

B) Macca BOJSTHOTO Tlapa B rpaMMax, MPUXO/sIIascst Ha 1Kr aOCOJIFOTHO CyXOro BO3ayxa

KAPTOYKA Ne §
(ISt TECTOBOM OIEHKH TEKYIIEH YCIIeBa@MOCTH CTYICHTOB)

1. BHYTpeHHss1 SDHEPTUSl CUCTEMBI.
2. Kakue u3 HIDKe MPUBEICHHBIX TAPaMETPOB COCTOSHHS TEPMOINHAMHYECKON CHCTEMBI HE
SBIISIFOTCSI TAKOBBIMU?

a) TeMreparypa

0) naBieHue

B) TEIJIOCOAEpKAHHE

T') IJIOTHOCTh

1) yAETbHBIA 00BEM

3. 3akon JlaneToHa (hOopMyIHpyeETCs TaK:
a) JaBJIEHHE CMECH PaBHO PAa3HOCTH MAPIHMAIbHBIX JaBICHUI KOMIIOHEHTOB
0) oOmiee aBjIeHHE CMECH PaBHO CyMMe MaplyaibHbIX 1aBIECHUI
B) o0l1iee JaBI€HUEe CMECH PaBHO MPOMU3BEICHUIO TaBICHUN

KAPTOYKA Ne 6
(17151 TECTOBOM OLICHKH TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuid KII/I.

2. Kaxoii u3 HHXe NMPUBEJCHHBIX 3aKOHOB HE SIBJISETCS 3aKOHOM HCANbHBIX T'a30B:
a) 3axoH boiins — Mapuorra
0) 3akoH Oma
B) 3akoH lapius
r) 3aKoH ['eii — JIroccaka

3. M3oTepMuYecKHii mpoIiece — 3TO MPOIIECC, TPH KOTOPOM OCTACTCSI HEM3MEHHBIM:
a) nasiienue (P = const)
0) pacxox (G = const)



B) Temnepatypa ( T= const)

KAPTOYKA Ne 7
(17151 TECTOBOM OLICHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)
1. Iuki Kapno.

2. TemnepaTypoi TOUYKH POCHI, HJIM TEMIIEPATYPOU HACBIIEHUS HA3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOPOH ClIeAyeT OXJIauTh MePEerpeThiii BO3AyX, UTOOBI OH CTaJ
HACBIIICHHBIM

0) Ta Temneparypa, 10 KOTOPOH CIIeAyeT OXJIaUTh BIaKHBIA BO3/1yX, 4YTOOBI OH CTall
HACBIIICHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOil celyeT HarpeTh BIaXKHbIN BO3IyX, YTOOBI OH CTall
HACBIIICHHBIM

3. IlepBblit 3aKOH TEPMOAMHAMUKH (POPMYIHPYIO TaK:

a) KOJINYECTBO TEIUIOTHI, OJIBEACHHOE K CUCTEME, PACXOyeTCsl Ha U3MEHEHUE TEMIIEPaTyphl

0) Bcs TEIUIOTA, MO/IBE/IEHHAs K CUCTEME, PACXOlyeTCs Ha U3MEHEHUE BHYTPEHHEH dSHEpruu
CHCTEMBI U Ha COBEPILICHHUE BHEIIHEH paboThI

B) KOJINYECTBO TEIUIOTHI, IOJBEJCHHOE K CUCTEME, PACXO1yEeTCsl HA U3MEHEHHUE JAaBIICHUS B
cUCTEME

KAPTOYKA Ne 8
(17151 TECTOBOM OLICHKM TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)
1. AHaIMTHYECKOE BBIPA)KEHHE MEPBOr0 3aKOHA TEPMOINHAMHUKH.

2. BrnaxxHbplil BO3IyX — 3TO:
a) CMeCh BOJIbI M CyXOTO BO3/AyXa
0) cMech CyXOro BO3JlyXa M BOASHOTO Iapa
B) CMECh BOJISTHOTO Mapa 1 BOJbI

3. Kakoii u3 HUKe MPUBEACHHBIX MTPOIIECCOB HE OTHOCUTCS K TEPMOJIMHAMUICCKUM TIPOIeccaM
W3MEHEHHS COCTOSIHHS HeaIbHOro ra3a?

a) U30XOPHBIN MPOIECC

0) aguabaTHBIN MpolLecc

B) KpYIOBOM IpoIiecc

T') U30TEPMHUYECKHI MTPOIIeCC

KAPTOYKA Ne 9
(75t TECTOBOM OIIEHKH TEKYIIEH yCIIeBaéMOCTH CTYIEHTOB)

1. TenmoeMKOCTb Ta30B. 3aBUCHUMOCTE TEIIJIOEMKOCTH OT TEMIICPATYPLI.
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2. TepMOAMHAMMUYECKUIN MTPOLIECC — ATO:

a) COBOKYMHOCTh MOCJEI0BaTENIbHBIX COCTOSHUI, Yepe3 KOTOPbIE MPOXOAUT
TEPMOJUHAMHMYECKAsl CUCTEMA

0) COBOKYITHOCTb CBOMCTB, U€pe3 KOTOpbIE MPOXOAUT TEPMOJMHAMHUYECKAsl CUCTEMA

B) MPOLIECC, KOTOPBIIl MOXKET MPOTEKaTh KaK B MPSIMOM, TaK U B 0OpATHOM HaIlpaBICHUN

3. AOGcomoTHas BIaKHOCTh XapaKTepU3yeT:
a) Maccy BOJSHOTIO T1apa, KOTopast COAEPKUTCS B IM® BIaXHOTO BO3ayXa
0) Maccy BOJIbl, KOTOpast COAEPXKUTCS B IM> BI@XKHOTO BO31yXa
B) Maccy BOJSIHOTO IIapa B rpaMMax, MPUXOAsIIerocs Ha 1Kr abcoMoTHO CyXoro Bo3ayxa

KAPTOYKA Ne 10
(17151 TECTOBOM OLICHKH TEKYILEH YCIIEBaEMOCTH CTYIEHTOB)

1. O6parumsie u HeoOpaTuMbIe npouecchl. Pabora.

2. OTHOCHUTENbHAS BIAXKHOCTh - 3TO:

a) OTHOIICHHE KOHIIEHTPAIMU BOISIHOTO TIapa HEHACHIIIICHHOTO BO3/yXa WIIK Ta3a K
KOHIICHTPAIIMX BOJSTHOTO Mapa HACHIIIICHHOTO BO3yXa WJIU T'a3a P OJUHAKOBBIX
TEMIIEpaTypax M JaBICHHUSIX

0) OTHOIIIEHHE MACChl BOJSHOTO TTapa HEHACHIIIIEHHOTO BO3/TyXa UJIU T'a3a B KOHIICHTPAIUU
CYXOT0 BO3JlyXa WJIM ra3a Py OJMHAKOBBIX TEMIEPATypax U JaBICHUIX

B) Macca BOJSHOTO T1apa B rpaMMax, MpUXO0asInascst Ha 1Kr abCOJIFOTHO CyXOro Bo3ayxa
3. Kakoe u3 HUXe MPUBEACHHBIX YPABHCHUN UCTIONB3YETCS IS ONIPEICTICHHS] TEPMUYECKOTO
ko3 uImeHTa moJe3Horo 1eHCTBUS:

L Ql_Qz
a)n, = Q - Q,
6) L,= Q1 - Qz
r-T, 2
T T

B)nt: 1 :1-

KAPTOUYKA Ne 11
(ISt TECTOBOM OIEHKHU TEKYIIEH YCIIeBaéMOCTH CTYIEHTOB)

1. LICJ'II/I U 3aa9u TCPMOANHAMUKH. ITonstue TCpMO,Z[I/IHaMI/IquKOﬁ CHCTCMBI.

2. Kakoe w3 HMKe NPUBEACHHBIX YPAaBHEHUH SBISETCS YPAaBHEHHEM COCTOSHUS UAECATBHBIX
razoB?

a) PV =mRT
0)PV= H RT

a T
)P+ V2 = V-6

3. M306apHBIii TPOIIECC — ITO MPOIECC, IPU KOTOPOM OCTAETCSI HEM3MEHHBIM:
a) remmeparypa (T = const)
0) o0bem (V = const)
B) naBieHue (P = const)
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KAPTOYKA Ne 12
(ISt TECTOBOM OIEHKH TEKYIIEH YCIIeBa@MOCTH CTYICHTOB)
1. TepmoarHAMHUYECKUE TTAPAMETPBI COCTOSIHHUSL.
2. BHyTpeHHsIsl 3HEprusi CUCTEMBI — 3TO:
a) MPOIECC MEXAaHMYECKOTO U TETUIOBOTO B3aUMOJICHCTBUI
0) CBOICTBO CaMOIi CUCTEMBI, OHA XapaKTePU3yeT COCTOSHUE CHCTEMBbI

B) CBOMCTBO aJ/IATUBHOCTH

3. Kakoe u3 HMke mpuBEICHHBIX YPaBHEHUI UCTIONB3YETCS JIJIs1 OTPEICICHUS TEPMHUIECKOTO
Kod(UIMEHTA MTOJIE3HOTO JCHCTBHS:

L Q@
a)n,= Ql = Q
6) L1:Q1—Q2

I-T, 2
B) ni= T, =1- T,

KAPTOYKA Ne 13
(A1 TECTOBOM OLIEHKH TEKYIIEH yCIIeBaeMOCTU CTYACHTOB)

1. 3axonb! nneanbHbIX razos (boina-Mapuotra, ['eii-Jlroccaka, Llapis).

2. VI30XOpHBIii MIPOIIeCC - ATO MPOIIECC, MPU KOTOPOM OCTACTCSI HEU3MEHHBIM:
a) pacxon (G = const)
0) 00vem (V = const)
B) naBieHue (P = const)

3. Uemy paBHa ra3oBast nmoctosiuaas «R» s 1kr raza?
a) 8314 /e / kmonw K
0) 8338 [owc / kmonw K
B) 8318 [Joic / kmonv K

KAPTOYKA Ne 14
(75t TECTOBOM OIIEHKH TEKYIIEH yCIIeBaéMOCTH CTYIEHTOB)

1. Tepmonnaamudeckuit mpouecc. [ToHsTHE penakcaryy.

31



2. Ter0eMKOCTbIO TeJla Ha3bIBaKOT:
a) KOJIMYECTBO TEIJIOThI, HEOOXO0IMMOE ISl K3MEHEHMSI TeMIIepaTyphl Tella Ha CTO TPajlycoB
0) KOJIMYECTBO TEIIOTHI HEOOXOAUMOE Il H3MEHEHUS TEMIIEPATyphl Tella Ha ThICSIIY

rpajycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOMMOE [Tl U3MEHEHHUS TEMIIEPATyphl Tela Ha OJIUH IPajyc

3. OTHOCHUTEIbHAS BIAKHOCTD - 3TO:

a) OTHOIICHHE KOHIICHTPAIIMH BOJISTHOTO Mapa HEHACKHIIEHHOTO BO3/yXa WM ra3za K
KOHLIEHTpAIlMU BOJSTHOTO Napa HACBIIIEHHOT0 BO3lyXa UJIU T'a3a IPHU OJUHAKOBBIX
TeMIlepaTypax U JaBICHHIX

0) OTHOIIEHHE MACChI BOASHOTO Mapa HEHACBIIIEHHOTO BO3yXa WM Ta3a B KOHIICHTPAIUH
CyXOTO BO3JlyXa WY Ta3a MPH OJWHAKOBBIX TEMIIEpaTypax U JaBICHUIX

B) Macca BOASHOIO Mapa B rpaMMax, MPUXOASIIascs Ha 1Kr aOCOMIOTHO CyXOro BO3ayXa

KAPTOYKA Ne 15
(ISt TECTOBOM OIEHKH TEKYIIEH YCIIeBa@MOCTH CTYIEHTOB)

1. BHyTpeHHsIs SHEPTUSI CUCTEMBI.
2. Kakue u3 HbKe IPHUBEICHHBIX TTAPaMETPOB COCTOSHUS TSPMOJIUHAMUICCKON CHCTEMBI HE
SIBIIIFOTCS TAKOBBIMU?

a) TeMreparypa

0) naBieHue

B) TEIJIOCOAEPKAHHE

T) INIOTHOCTh

1) YIASIbHBIA 00beM

3. 3akon JlanbToHa (hOpMYIHUPYyETCS TaK:
a) JaBJIeHHE CMECH PABHO PAa3HOCTH MAPIHMAIbHBIX JaBIEHUI KOMIIOHEHTOB
0) oOuiee 1aBjIeHHE CMECU PaBHO CyMMe NaplyaibHbIX 1aBJICHUM
B) o0liee JaBI€HUE CMECH PaBHO IPOU3BEICHUIO 1aBICHUN

KAPTOUYKA Ne 16
(ISt TECTOBOM OIIEHKH TEKYIIEH YCIIeBaéMOCTH CTYIEHTOB)

1. Bropoii 3akoH Tepmoaunamuku. Tepmuueckuit KIT/.

2. Kakoii U3 HMXe PUBEJICHHBIX 3aKOHOB HE SIBISIETCS 3aKOHOM HCANbHBIX Ta30B:
a) 3akoH boiins — MapuoTTa
0) 3akoH Oma
B) 3akoH [Ilapsst
r) 3aKkoH ['eif — JIroccaka

3. M3oTepMudeckuii mpoIiecc — 3TO MPOLECC, IPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) nasienue (P = const)
0) pacxon (G = const)



B) Temnepatypa ( T= const)

KAPTOYKA Ne 17
(17151 TECTOBOM OLICHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)
1. Iuki Kapno.

2. TemnepaTypoi TOUYKH POCHI, HJIM TEMIIEPATYPOU HACBIIEHUS HA3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOPOH ClIeAyeT OXJIauTh MePEerpeThiii BO3AyX, UTOOBI OH CTaJ
HACBIIICHHBIM

0) Ta Temneparypa, 10 KOTOPOH CIIeAyeT OXJIaUTh BIaKHBIA BO3/1yX, 4YTOOBI OH CTall
HACBIIICHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOil celyeT HarpeTh BIaXKHbIN BO3IyX, YTOOBI OH CTall
HACBIIICHHBIM

3. IlepBblit 3aKOH TEPMOAMHAMUKH (POPMYIHPYIO TaK:

a) KOJINYECTBO TEIUIOTHI, OJIBEACHHOE K CUCTEME, PACXOyeTCsl Ha U3MEHEHUE TEMIIEPaTyphl

0) Bcs TEIUIOTA, MO/IBE/IEHHAs K CUCTEME, PACXOlyeTCs Ha U3MEHEHUE BHYTPEHHEH dSHEpruu
CHCTEMBI U Ha COBEPILICHHUE BHEIIHEH paboThI

B) KOJINYECTBO TEIUIOTHI, IOJBEJCHHOE K CUCTEME, PACXO1yEeTCsl HA U3MEHEHHUE JAaBIICHUS B
cUCTEME

KAPTOUYKA Ne 18
(ISt TECTOBOM OIIEHKH TEKYIIEH YCIIeBa@MOCTH CTYIEHTOB)
1. AHanuTHYeCKOe BhIpasKEHUE TIEPBOT0 3aKOHA TEPMOJIUHAMUKH.

2. Bnaxxsblii BO31yX — 3TO:
a) CMECh BOJIBI U CyXOTO BO3/lyXa
0) cMech CyXOro BO37yXa M BOJSHOTO Mapa
B) CMECh BOJISTHOTO T1apa M BOJIbI

3. Kakoif n3 HMxe NpUBEACHHBIX MPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IIpoLieccaM
WU3MEHEHUs COCTOSTHUS U/I€aIbHOTrO ra3a’?

a) N30XOPHBIN Tporecc

0) anmuabaTHBIN MPoIECC

B) KpyroBo#i mporecc

T') U30TEPMUYECKUN TTPOLIECC

KAPTOYKA Ne 19

(ISt TECTOBOM OIIEHKH TEKYIIEH YCIIeBa@MOCTH CTYIEHTOB)
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1. TemmoeMKOCTh Ta30B. 3aBUCHMOCTD TCIIJIOEMKOCTH OT TCMIICPATYPBHI.

2. TepMOAMHAMMYECKUIN MTPOLIECC — ATO:

a) COBOKYIHOCTb IOCJIEI0BATEIbHBIX COCTOSHUI, Yepe3 KOTOpbIe MPOXOAUT
TEpMOJUHAMHUECKas CUCTEMA

0) COBOKYITHOCTb CBOWCTB, Uepe3 KOTOPbIE MPOXOAUT TEPMOJUHAMUYECKAs CUCTEMA

B) MpoIiecC, KOTOPBIM MOXKET IPOTEKATh KaK B MIPSIMOM, TaKk U B 0OpaTHOM HalpaBiIeHUH

3. AOGcomoTHas BIaKHOCTh XapaKTepU3yeT:
a) Maccy BOJSIHOTO Mapa, KOTopasi COAEPHKUTCS B 1M’ BIAXKHOTO BO3/LyXa
0) Maccy BOJIbI, KOTOpast COAEPXKUTCS B IM> BIAXKHOTO BO31yXa
B) Maccy BOJSIHOTO T1apa B TpaMMax, MPUXO/SAIIErocst Ha 1Kr abCOIIOTHO CYyXOro BO3ayXa

KAPTOYKA Ne 20
(17151 TECTOBOM OLIEHKH TEKYIIEH YCIIeBaéMOCTH CTYIEHTOB)

1. O6paTumbie 1 HEOOpaTUMBbIE TTporiecchl. PaboTa.

2. OTHOCHUTENIBHAS BIAXKHOCTh - 9TO:

a) OTHOIICHHE KOHIICHTPAIIMH BOJISTHOTO Mapa HEHACKIIIEHHOTO BO3/yXa WM ra3za K
KOHLIEHTpAaLMX BOJSTHOTO Napa HACBIIEHHOr0 BO3/lyXa UJIU T'a3a IPHU OJUHAKOBBIX
TEeMIIepaTypax U JaBJICHHIX

0) OTHOIIEHHE MACChI BOASHOTO Mapa HEHACBIIIEHHOTO BO3yXa WY Ta3a B KOHIICHTPAIUH
CyXOTO BO3lyXa W Ta3a MPH OJMHAKOBBIX TEMIIEpAaTypax U JaBICHUIX

B) Macca BOASHOIO Mapa B rpaMMax, MPUXOASIIAsAcs Ha 1Kr aOCOMIOTHO CyXOro BO3ayXa
3. Kakoe u3 HMKe npUBEACHHBIX YPaBHEHUIN UCTIONB3YETCS JJIs1 OTPEICICHUS TEPMUIECKOTO
Kod(UIIUEHTA MOJIE3HOTO JCHCTBHS:

L QI_Q2
a)n,= Q - Q
6) L, = Ql - Qz
Tl_ Tz Tz
T T,

B)nt: 1 :1-

KAPTOYKA Ne 21
(17151 TECTOBOM OLIEHKH TEKYIIEH YCIIeBaéMOCTH CTYIEHTOB)

1. Ilenu u 3amaun TepMoIuHAMUKH. [ToHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. Kakoe w3 HIKE PUBEICHHBIX YPABHECHUI SBISETCS YPABHEHUEM COCTOSHUS HIICATbHBIX
razoB?

a) PV =mRT
0)PV= H RT
a T

3. M300apHbIii IpoIIecc — 3TO MPOLECC, TPU KOTOPOM OCTAETCSI HEM3MEHHBIM:
a) remneparypa (T = const)
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0) o0bem (V = const)
B) naBieHue (P = const)

KAPTOYKA Ne 22
(171 TECTOBOM OILIEHKHU TEKYIIEH YCIIEeBAEMOCTH CTYACHTOB)
1. TepmoarHAMHUYECKHE TTAPAMETPBI COCTOSTHHUSL.
2. BHyTpeHHsIs1 3HEprusi CUCTEMBI — 3TO:
a) MPOLIECC MEXAaHNYECKOTO U TEIUIOBOTO B3aUMOAECUCTBUN

0) CBOICTBO CaMOH CHCTEMBI, OHA XapaKTEPU3yeT COCTOSHUE CUCTEMBI
B) CBOMCTBO a/ITUTUBHOCTU

3. Kakoe u3 Himke MPUBCACHHBIX ypaBHCHI/Iﬁ HUCIOJIB3YCTCA AJId OIMPECACIICHUSA TCPMHUICCKOT'O

Koa(uImeHTa noge3Horo NeUCTBUS:

L A
a)n, = Q - Q,
6) L, = Q1 - Qz
I -1, E
T T

B) n= 1o=1-

KAPTOYKA Ne 23
(A1 TECTOBOM OLIEHKU TEKYIIEH yCIIeBaeMOCTU CTYACHTOB)

1. 3axonb! nneanbHbIX razos (boina-Mapuortra, ['eii-Jlroccaka, [lapis).

2. VI30XOpHBIii IPOIIeCC - ATO MPOIIECC, MPU KOTOPOM OCTACTCSI HEU3MEHHBIM:
a) pacxon (G = const)
0) 00vem (V = const)
B) naBieHue (P = const)

3. Uemy paBHa ra3oBast nmoctosiuaas «R» s 1kr raza?
a) 8314 [oc / kmonw K
0) 8338 [owc / kmonw K
B) 8318 [Joic / kmonv K

KAPTOYKA Ne 24

(75t TECTOBOM OIEHKH TEKYIIEH YCIIeBaéMOCTH CTYIEHTOB)
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1. TepMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ mpounecc. Ilonsatue peirakcanuu.

2. Ter10eMKOCTbIO TeJla Ha3bIBaKOT:
a) KOJIMYECTBO TEIJIOThI, HEOOXO0IMMOE JIIsl K3MEHEHMsI TeMIIepaTyphl Tella Ha CTO TPajlycoB
0) KOJIMYECTBO TEIIOTHI HEOOXOAUMOE JIsi HK3MEHEHUS TEMIIEPATyphl Tella Ha ThICSIIY

rpajycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOMMOE [Tl U3MEHEHUS TEMIIEPATyphl Tella Ha OJIUH IPayc

3. OTHOCHUTEIbHAS BIAKHOCTD - TO:

a) OTHOIIICHHE KOHIICHTPAIIMH BOJISTHOTO Mapa HEHACKHIIIEHHOTO BO3/yXa WM ra3za K
KOHLIEHTpAIlMX BOJSHOTO Mapa HACBIIIEHHOTO BO3lyXa UJIU T'a3a IPHU OJUHAKOBBIX
TeMITepaTypax U JaBICHHIX

0) OTHOIIEHHE MACChI BOASHOTO Mapa HEHACHIIIEHHOTO BO3yXa WM Ta3a B KOHIICHTPAINH
CyXOTO BO3JlyXa WY Ta3a MPH OJWHAKOBBIX TEMIIEpaTypax U JaBICHUIX

B) Macca BOJASHOIO Mapa B rpaMMax, MPUXOASIIascs Ha 1Kr aOCOMIOTHO CyXOro BO3ayXa

KAPTOYKA Ne 25
(17151 TECTOBOM OLIEHKH TEKYIEH YCIIEeBa€MOCTH CTYIEHTOB)

1. BHyTpeHHSIs1 SHEPTUS CUCTEMBI.
2. Kakue 13 HIK€ IPUBEIEHHBIX ITapaMeTPOB COCTOSHUS TEPMOJIMHAMUYECKON CUCTEMBI HE
SIBJIIIOTCS. TAKOBBIMU?

a) TemIeparypa

0) naBneHue

B) TEIJIOCOAEpKAHHE

I') IUIOTHOCTD

1) yIJIbHBIA 00beM

3. 3akoH JlanekToHa hopMynHpyeTcs Tak:
a) TaBJICHUE CMECH PAaBHO PA3HOCTH MAapIMATBLHBIX 1aBIICHU KOMIIOHEHTOB
0) oO1iee TaBJIeHHE CMECH PaBHO CyMMe MapluaibHBIX 1aBICHUMA
B) oO111ee JaBjIeHUE CMECH PABHO MPOU3BEICHUIO TaBICHUI

KAPTOYKA Ne 26
(17151 TECTOBOM OLICHKH TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuid KII/I.

2. Kaxoii u3 HHXe NMPUBEJCHHBIX 3aKOHOB HE SIBJISETCS 3aKOHOM HCANbHBIX T'a30B:
a) 3axoH boiins — Mapuorra
0) 3akoH Oma
B) 3akoH lapius
r) 3aKoH ['eii — JIroccaka

3. M3oTepMuYecKHii mpoIiece — 3TO MPOIIECC, TPH KOTOPOM OCTACTCSI HEM3MEHHBIM:
a) nasiienue (P = const)
0) pacxox (G = const)



B) Temnepatypa ( T= const)

KAPTOUYKA Ne 27
(17151 TECTOBOM OLICHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)
1. Iuki Kapno.

2. TemnepaTypoi TOUYKH POCHI, HJIM TEMIIEPATYPOU HACBIIEHUS HA3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOPOH ClIeAyeT OXJIauTh MePEerpeThiii BO3AyX, UTOOBI OH CTaJ
HACBIIICHHBIM

0) Ta Temneparypa, 10 KOTOPOH CIIeAyeT OXJIaUTh BIaKHBIA BO3/1yX, 4YTOOBI OH CTall
HACBIIICHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOil celyeT HarpeTh BIaXKHbIN BO3IyX, YTOOBI OH CTall
HACBIIICHHBIM

3. IlepBblit 3aKOH TEPMOAMHAMUKH (POPMYIHPYIO TaK:

a) KOJINYECTBO TEIUIOTHI, OJIBEACHHOE K CUCTEME, PACXOyeTCsl Ha U3MEHEHUE TEMIIEPaTyphl

0) Bcs TEIUIOTA, MO/IBE/IEHHAs K CUCTEME, PACXOlyeTCs Ha U3MEHEHUE BHYTPEHHEH dSHEpruu
CHCTEMBI U Ha COBEPILICHHUE BHEIIHEH paboThI

B) KOJINYECTBO TEIUIOTHI, IOJBEJCHHOE K CUCTEME, PACXO1yEeTCsl HA U3MEHEHHUE JAaBIICHUS B
cUCTEME

KAPTOYKA Ne 28
(17151 TECTOBOM OLICHKM TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)
1. AHaIMTHYECKOE BBIPA)KEHHE MEPBOr0 3aKOHA TEPMOINHAMHUKH.

2. BrnaxxHbplil BO3IyX — 3TO:
a) CMeCh BOJIbI M CyXOTO BO3/AyXa
0) cMech CyXOro BO3JlyXa M BOASHOTO Iapa
B) CMECh BOJISTHOTO Mapa 1 BOJbI

3. Kakoii u3 HUKe MPUBEACHHBIX MTPOIIECCOB HE OTHOCUTCS K TEPMOJIMHAMUICCKUM TIPOIeccaM
W3MEHEHHS COCTOSIHHS HeaIbHOro ra3a?

a) U30XOPHBIN MPOIECC

0) aguabaTHBIN MpolLecc

B) KpYIOBOM IpoIiecc

T') U30TEPMHUYECKHI MTPOIIeCC

KAPTOYKA Ne 29
(17151 TECTOBOM OLIEHKM TEKYILEH YCIIEBaEMOCTH CTYIEHTOB)

1. TerioeMKOCTb ra3oB. 3aBUCUMOCTD TEIUIOEMKOCTH OT TEMIIEPATYPBhI.
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2. TepMOAMHAMMUYECKUIN MTPOLIECC — ATO:

a) COBOKYMHOCTh MOCJEI0BaTENIbHBIX COCTOSHUI, Yepe3 KOTOPbIE MPOXOAUT
TEPMOJUHAMHMYECKAsl CUCTEMA

0) COBOKYITHOCTh CBOMCTB, 4epe3 KOTOPhIE MPOXOIUT TEPMOIUHAMUYECKAS CUCTEMA

B) MPOLIECC, KOTOPBIIl MOXKET MPOTEKaTh KaK B MPSIMOM, TaK U B 0OpATHOM HaIlpaBICHUN

3. AOGcomoTHas BIaKHOCTh XapaKTepU3yeT:
a) Maccy BOJSHOTIO T1apa, KOTopast COAEPKUTCS B IM® BIaXHOTO BO3ayXa
0) Maccy BOJIbl, KOTOpast COAEPXKUTCS B IM> BI@XKHOTO BO31yXa
B) Maccy BOJSIHOTO IIapa B rpaMMax, MPUXOAsIIerocs Ha 1Kr abcoMoTHO CyXoro Bo3ayxa

KAPTOYKA Ne 30
(17151 TECTOBOM OLICHKH TEKYILEH YCIIEBaEMOCTH CTYIEHTOB)

1. O6parumsie u HeoOpaTuMbIe npouecchl. Pabora.

2. OTHOCHUTENbHAS BIAXKHOCTh - 3TO:

a) OTHOIICHHE KOHIIEHTPAIMU BOISIHOTO TIapa HEHACHIIIICHHOTO BO3/yXa WIIK Ta3a K
KOHIICHTPAIIMX BOJSTHOTO Mapa HACHIIIICHHOTO BO3yXa WJIU T'a3a P OJUHAKOBBIX
TEMIIEpaTypax M JaBICHHUSIX

0) OTHOIIIEHHE MACChl BOJSHOTO TTapa HEHACHIIIIEHHOTO BO3/TyXa UJIU T'a3a B KOHIICHTPAIUU
CYXOT0 BO3JlyXa WJIM ra3a Py OJMHAKOBBIX TEMIEPATypax U JaBICHUIX

B) Macca BOJSHOTO T1apa B rpaMMax, MpUXO0asInascst Ha 1Kr abCOJIFOTHO CyXOro Bo3ayxa
3. Kakoe u3 HUXe MPUBEACHHBIX YPABHCHUN UCTIONB3YETCS IS ONIPEICTICHHS] TEPMUYECKOTO
ko3 uImeHTa moJe3Horo 1eHCTBUS:

L QI_QZ
a)n,= Ql = Tl
0)Li=Q-Q

T-T, T,
B) Ni= T =1- T_1

4.3 Kaprouku k 1 py0e:kHoii aTTecTanuu

I Arrecraums /{ucimminna «TepMoanHaMUKa U TEIIONEpEaaya

Kaptouka Ne 1

1. IlonsTue TCpMOHHHaMHqCCKOfI CHUCTCMHBI. I/ISOHI/IpOBaHHaﬂ H HCU30JIMPOBAHHEBIC
TCPMOAUHAMHUYCCKUC CUCTCMBI. TepMOL[I/IHaMI/ILICCKI/Ie napamMeTpbl COCTOAHUSA

2. | Temneparypa. AGcomoTHas TepMoIMHaAMHUYecKas 1kana temneparyp (KensBuHa,
Lenbcus). Manomerpuueckoe aasineHue. [Ipubops! 1u1st n3MEpeHus 1aBIeHuUs.

3. TepMO,Z[I/IHaMI/I‘IGCKI/Iﬁ mnmpomnecc. IlonsTue peirakcalu.

4. | IlepBblii 3aKOH TEPMOAMHAMUKU. BHYTpEHHSs1 SHEPTUsl CUCTEMBI.

3aB. kadeapoii




«TennorexHuka v ruIpaBIMKay», JOLEHT P.A-B. Typnyes

I Atrecranuga JlucimnianHa « TepMoaArMHAMHKA U TeIUIoHepeaaya

Kaptouka Ne 2

1. | OGpaTumbie 1 HEOOpaTUMBIE TIpoliecchl. PaboTa.

2. Hamuiure TCPMHUYICCKOC YPABHCHUEC COCTOSAHUA UACAIILHOT'O Ira3a AJisd 1 xru JJI G krrasa
" YKAXUTC, B KAKUX CANHUTAX U3MCPAIOTCS BEJIMUNHBI.

3. | AHanmuTHYECKOE BBIpaXEHHE NIEPBOr0 3aKOHA TEPMOJUHAMUKHU.

4. | Bropoii 3akoH TepmoanHaMuku. OOBSICHEHHE BTOPOTO 3aKOHA TEPMOJUHAMHUKN Ha OCHOBE
NPUHUUNHAIBHOW CXE€MBbl TENJOBOro aABuUrartensa. HWM3mepeHue ueneBou
(mone3Hnoit) pa6oTsl B kpyrosom npornecce. KIIJ[ kpyroBoro mpomecca.

3aB. kadenpoit

«TemmoTexHUKa ¥ TUIPABINKA», JOLEHT P.A-B. Typnyes

I ATTeCTa!!I/Iﬂ JlucumniauHaa ((TC[)MOZ!I/IHaMI/IKa U TeIuionepeaava»

Kaprouka Ne 3

1. | TepmonuHamMHuuyecKue mapaMeTpsl cocTosiHuA. Temmnepatypa. AGcomoTHas
TepMoJuHaMHuueckas mkaia reMneparyp (KensBuna, Llenscus).

2. | TemnmoeMkocCTh ra3oB. 3aBUCUMOCTb TEIUIOEMKOCTH OT TEMIIEPATYPBI.

3. | Tepmonunnamuueckuii npouecc. [loHsTHe penakcamuu.

4. | HUuxn Kapno. Tepmudeckuit k.n.0. nukia Kapo.

3aB. kadenpoit

«TennorexHuka v rUIpaBIvKay, JOLECHT P.A-B. Typnyes

I Artectannsa JIucimmnba « TepMoauHaAMHUKA U TEIIONEPEAAYAY

Kaprouka Ne 4

1. | Manomerpuueckoe nasieHue. [IpuOops! s nu3mMepenus nasicHus. Temmneparypa.
AbcomtoTHas TepMoinHaMudeckas mkana temnepatyp (Kenbsuna, Lenbcus).

2. I/I3OJ'H/Ip0BaHHa$I N HEU3OJIUPOBAHHBIC TCPMOJUHAMHUYCCKUC CUCTEMBEIL. IlousTue
TCpMOHHHaMHqCCKOﬁ CHUCTCMHBI.

3. | DHranenus. DHTponus ra3oB. T-S nuarpamma. TpeTuil 3aKOH TEPMOIUHAMUKU WIIHA
TeruioBas TeopeMa HepHcera.

4, TepMO,I[I/IHaMI/IquKI/Ie oponeCChl UACATBHBIX I'da30B B 3aKPBITBIX CUCTCMAX.
I/ISOTCpMI/I‘-ICCKI/Iﬁ nponoecc (BLI‘-II/ICJ'ICHI/IG pa6OTBI U3MEHEHHUSI 00beMa rasa,
KOJINYCCTBO TCIIIOTHI, HO,Z[Be,I[eHHOﬁ (I/IJ'II/I OTBC,I[eHHOP’I) K rasdy B IIponecce, M3MCHCHHUC

BHYTPEHHEH HEPTrUH CUCTEMBI B IIPOIECCE).

3aB. Kadeapoii

«TemmoTexHUKa ¥ THIPABINKA», JOLEHT P.A-B. Typnyes
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I Arrecranmsa Jucuunnuna «TepMoauHaMuKa U TeIIONEpeiayay

Kaprouka Ne §

1. | Cmecu uaeanbHbIX Ta30B. [laBieHue cMecH ra3oB. TepMoauHaMUYECKHI TIpo1iecc.
[TonsTue penakcamumu.

2. | Bayrpennss sneprust cuctembl. O6paTuMble 1 HeoOpaTUMBble mporecchl. PaboTa.

3. | OHranenus. DHTponus ra3oB. T-S nuarpamma. TpeTuil 3aKOH TEPMOJUHAMHUKU WA
teroBasi Teopema HepHcera.

4. | TepMOAMHAMHUYECKHE MPOILECCHl MICANBHBIX Ia30B B 3aKPBITHIX CUCTEMaX.
N3o00apubiii mnpouecc (BblUMCIEHUE pPabOTHI U3MEHeHHs o0bema Tasa,
KOJIMYECTBO TEIUIOTHI, MOJBEICHHOW (MM OTBEJCHHOW) K Ta3y B Ipolecce, U3MEHEHHE
BHYTPEHHEH SHEPTHU CHCTEMBI B TIPOIIECCE).

3aB. kadeapoii

«TennorexHuka v rUIpaBINKay, JOLECHT P.A-B. Typnyes

1 ATTeCTaulflﬂ JucuynirHa ((Te[ZMO,QI/IHaMI/IKa U TCIionepeaadya»

Kaprouka Ne 6

1. | YpaBHEeHHE COCTOSIHUA. Y pPaBHEHHUE COCTOSHUS UICANIbHBIX Tra30B. CMeCcH uaeaabHbIX
rasoB. /[aBieHue cMecu ra3oB. TeImIoeMKOCTh Ta30B. 3aBUCHUMOCTh TEIIOEMKOCTH OT
TEeMIIepaTypBhl.

Tepmoannamuueckuii npouecc. [lonsTue penakcanuu.

3. | Bropoii 3akoH TepmoauHamMuki. OObsICHEHHE BTOPOTO 3aKOHA TEPMOJUHAMUKH HAa OCHOBE
NPUHIMITHATEHO M CXeMBI TEMJIOBOTO ABUTaTelNss. 3MepeHue 1meneBoi
(mone3Hoit) pa6oTsl B kpyroBom mnpornecce. KIIJ[ kpyroBoro mpoimecca.

4. | TepMOOAMHaAMHMUYECKHUE NIPOLECCH UIEAIbHBIX Ia30B B 3aKPBITBIX CUCTEMaAX.
N3oxopHBIli mpomecc (BBIYUCIEHHUE pPabOTHI U3MEeHeHuss oObema Trasa,
KOJIMYECTBO TEIUIOTHI, MOJABEACHHONW (WJIM OTBEACHHOI) K Ta3y B Ipoliecce, U3MEHEHHE
BHYTpPEHHE!N 3HEPIMU CUCTEMBI B IIPOLIECCE).

3aB. kadeapoii

«TennorexHuka v rUIpaBIMKay», JOLEHT P.A-B. Typnyes

I Atrecranuga JlucimnianHa « TepMoaArMHAMHUKA U TeIUIoHepeaaya

Kaptouka Ne 7

1. I/I3OJII/IpOBaHHaSI 1 HECU3O0JIMPOBAHHLIC TCPMOJUHAMHUYCCKUC CUCTCMBI.

2. | Temneparypa. AGcomoTHas TepMoIMHaAMHUYecKas 1mkana temneparyp (KensBuHa,
Lenscust). Manomerpuueckoe nasnenue. [Ipudopsl s u3MepeHus JaBiIeHUs.

3. | YpaBHEHHUE COCTOSIHMSI pEAJIbHBIX I'a30B. Y paBHEHUE COCTOSHUA. Y pPaBHEHNUE COCTOSTHUS
UJealbHbIX T'a30B.

4. TCpMOI[I/IHaMI/I‘IeCKI/IC OpouecCcChl MACAIBHBIX T'a30B B 3aKPLIThIX CUCTEMAX.
N3oTrepmuueckuii mpoinecc (BbplUMCIeHUE paboOThl HM3MEHEHUs oObema Tasa,
KOJIMYECTBO TEIUIOTHI, MOJBEACHHON (WM OTBEAEHHOW) K Ta3y B IpoLEcce, U3MEHEHHE
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| BHYTPEHHEH HEPTUH CUCTEMBI B IIPOIECCe).

3aB. kadenpoit

«TemnoTexHUKa ¥ THAPABINKA», JOLEHT P.A-B. Typnyes

I ATTeCTa!!I/ISI JlucumniauHa ((TC[ZMOZ!I/IHB.MI/IKa H TCIuIonEepcaavya»

Kaprouka Ne 8

1. TennoeMKoCTb ra3oB. 3aBUCUMOCTh TEINIOEMKOCTH OT TCMIICPATYPHI. TepMOIII/IHaMI/I‘-ICCKI/Iﬁ
nmponecc. IlonsaTue peirakcanuu.

2. | IlepBblii 3aKOH TEPMOAMHAMUKN. BHYTpEHHSs1 SHEPTUS CUCTEMBI.

3. | Bropoii 3akoH TepmoauHamMuKi. OObsICHEHHE BTOPOIO 3aKOHA TEPMOJMHAMUKHM Ha OCHOBE
NPUHIUIIMAIBHOM CXEMBI TEIJIOBOTO ABUTraTens. M3mepenue nenesou
(mone3Hoit) pa6oTsl B kpyrosoMm npounecce. KIIJ[ kpyrosoro npouecca.

4. | OHranbnug. OuTponus ra3oB. T-S nuarpamma. Tperudl 3aKOH TEPMOJUHAMHKH WU
TeruioBas Teopema HepHcera.

3aB. kadenpoit

«TennorexHuka v rUIPaBINKay», JOLEHT P.A-B. Typnyes

I ATTeCTaglflﬂ JucuyniarHa ((Te[zMO,QI/IHaMI/IKa U TCIlIonepeaadya»

Kaprouka Ne 9

1. Anamutraeckoe BBIPAXKXCHUEC MTIEPBOTO 3aKOHA TCPMOJUHAMUKHU.

2. | HanumuTe TepMUYecKoe ypaBHEHHE COCTOSIHUS HleanbHOro rasa s 1 kr u juist G kr raza
U YKQKUTE, B KAKUX CIUHULIAX U3MEPSAIOTCSA BEIUYUHBI.

3. | TepMoauHaMHuecKHe NMPOLECCHl UAEATbHBIX Ia30B B 3aKPBITHIX CUCTEMAaX.
N3oxopHBIH npouecc (BeIUUCIEHHE pabOThl H3MEHEHUs o0beMa rasa,
KOJINYECTBO TEIUIOTHI, [10JIBECHHON (MJIM OTBEIEHHON) K ra3y B IIpoliecce, U3MEHEHUE
BHYTPEHHEH 3HEPrUM CUCTEMBI B IIPOILECCE).

4. | Hukn Kapuo. Tepmuueckuii x.n.0. mukina Kapho.

3aB. kadeapoii

«TennorexHuka v ruIpaBINKay», JOLEHT P.A-B. Typnyes

I Atrecranuga JlucimnianHa « TepMoaArMHAMHUKA U TeIUIoHepeaaya

Kaptouka Ne 10

1. | [loHaTHe TepMOIMHAMHYECKON CHCTeMBbl. BHYTpeHHsIs SHeprus cucteMbl. OOpaTUMBbIC U
HeoOpaTtuMeble mporiecchl. PaboTa.

2. | TemnoeMkoCTb ra3oB. 3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIiepaTypsl. 11epBblil 3ak0H
TepMOAVHAMUKUA. BHYTpEHHsI DQHEPIUsl CUCTEMBI.

3. | TepMmoauHaMHUUYECKUE NPOLECCHl UACATBHBIX Ia30B B 3aKPBITBIX CUCTEMAaX.
N300apHbli mnpouecc (BBIUHUCIEHHE PabOTHI U3MEHeHHs o0bema Tas3a,
KOJIMYECTBO TEIUIOTHI, MOABEACHHOM (MJIM OTBEIEHHOW) K ra3zy B Ipoliecce, U3MEHEHHE

BHYTpPEHHE!N 3HEPIUU CUCTEMBI B IIPOLIECCE).
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4. | OHranbnug. OHTponus ra3oB. T-S nuarpamma. Tperuil 3aKOH TEPMOJUHAMMKH WU

TemioBas Teopema HepHera.

3aB. kadenpoii

«TennorexHuka v rUIpaBINKay, JOLEHT P.A-B. Typnyes

I Atrtectanmmsa ucimminbga «TepMoauHaMHKA U TEIUIONEPEaaAYa

Kaprouka Ne 11

1. | [lousatue TepmoauHaMuueckoit cucremsl. M3omupoBaHHas 1 HEU30IUPOBAHHbBIC
TEPMOJIUHAMUYECKUE CUCTEMBL. TEepMOINMHAMUYECKUE NTAPAMETPBI COCTOSTHUS

2. | Temnepatypa. AOcotoTHas TepMOAMHaMUYecKas 1ikaia temnepatyp (KenbBuna,
Lenbcust). Manomerpuueckoe nasnenue. [Ipudopsl s u3MepeHus JaBiaeHUs.

3. | TepmonnHamuueckuit npouecc. [lonsaTue penakcanuu.

4. | IlepBblii 3aKOH TEPMOAMHAMUKU. BHYTpEHHSs1 SHEPTUsl CUCTEMBI.

3aB. kadenpoit

«TennorexHuka v rUIpaBINKay, JOLEHT P.A-B. Typnyes

I Arrecranmsa Jucumnnuna «TepMoauHaMuKa U TeIIONepeiayay

Kaprouxa Ne 12

1. | O6patumblie 1 HeoOpaTHMBIe mporecchl. PaboTa.

2. | Hanummre TepMUYecKoe ypaBHEHHE COCTOSHUS UAeaIbHOro rasa s 1 kr u mig G kr raza
nu yKa)KHTe, B KaKuxX CIUHUIIaX I/ISMepS{IOTCSI BCJIIMNYUHBI.

3. AHanmuTndeckoe BBIPAXXCHHUC IICPBOI'0 3aKOHA TCPMOJAUHAMHKH.

4. BTOpOﬁ 3aKOH TCPMOJUHAMUKH. OO0BbsicHEHHE BTOpPOT'O 3aKOHAa TEPMOANMHAMUKN Ha OCHOBEC
HpHHHHHHaﬂLHOﬁ CXCMbI TCIIJIOBOTIO ABUTATCIIA. I/I3MepeHHe LeJIeBOM

(mone3Hoit) pa6oTsl B kpyrosom mnpornecce. KIIJ[ kpyrosoro nmpouecca.

3aB. kadenpoii

«TennorexHuka v ruIpaBINKay», JOLEHT P.A-B. Typnyes

4.4 TecToBble 3aJaHUS KO 2 pyOe:KHOH aTTecTAlNHU
TEIZIOTEXHHKA TECT Nel

I. AGcomoTHas BIaXKHOCTH XapaKTepH3YeT:

a) Maccy BOASIHOIO Napa, KOTOPasi CofepskuTcst B 1M° BJIAXKHOrO BO31yXa;

0) Maccy BOJbI, KOTOPasi COAePKUTCS B 1M® BJIAXKHOTO BO3/IyXa;

B) Maccy BOASIHOIO apa B rpaMMax, Npuxojsierocsi Ha 1kr adcoJIl0THO CyXoro
BO3/]yXa;

I') MacCy HACBIIIEHHOI0 BOASTHOTO Napa Ha/X 00beMoM BoAbI B1 M
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II. OrHocHuTeLHAN BJIAKHOCTH BHIPAKAETCS YPABHEHHEM:

1. p.V:R.T 5 2. pH ) 3. e P, P, ;
M d ¢p,
d=1000-—" I=h +h -—— d=622-
4, M, 5 ° 11000 ¢, B- 10°—¢p,

1. Tuddepenunansroe ypaBHeHue MepBoro 3aK0Ha TEPMOIMHAMUKH NPH JABHKeHnH 1

KI ra3a 1o KaHaJjy (4epe3 coI10) UMeeT BH/:
2

dq=du+dl‘+3%-
1.4g=dU+Pdv 2. 2

w2 o=
10=7°=—fv-dp:hl—h2
4. Py

3- qxuem = hZ_ hl

IV. Cxopocrts raza na Bpixoje u3 Cy’KHBAIOIIEr0 COIUIA ONMPEIESIETCH 10 YPABHEHUIO

k-1
k ak B C =
1- ) ) CKp—\/ZKRTKp 5

W0: Z.E.Pl.vl.

ConjgoM Ha3LIBaeTcH:

KaHaJ'[, B KOTOPOM C YMEHbIICHUEM JABJCHUSA CKOPOCTb ra3oBoro nmoToxka Bo3pacraer,

Kal—[a.]'[, B KOTOPOM C YMEHBUICHUEM TaBJICHUSA CKOPOCTDL ra3oBoro nmnoToxka CHUKaeTcCs

w po= S

Kanan, B KOTOPOM CKOPOCTHb Irada YMEHLIIIAECTCH, a JaBJICHUE BO3PACTACT,

VI. TenaonpoBoaHOCTHL —3TO MPOIECC NepeHoca TemIoTsl (00MeH BHYTPeHHel
JHepruei):

1. Ot reaa k teqy; 2. Buyrpu tena; 3. B mera/uiax u qu3jieKTpuKax

1 CTpyKTYpHBIMH YaCTHLIIAMH BelleCTBA — MOJIEKYJIAMHU, aTOMaMH, YJIeKTPOHAMHU B

CILJIOIIHOM cpe/e NMPH HAJIMYUH I'PAHEHTa TeMIepaTyp.

VII. B kakux Tejax mnpouece TEJIONPOBOIHOCTH 00ycioBJaeH Iudy3uei MoaeKy.1 U
aTOMOB?

1. Bxumakoctrsax; 2. B meramnax; 3.Brazax 4. B nmaexktpukax

VIII. VYkaxkure 3akon ®ypbe:

ot ot
=A— 6Q =—A——dHd
. Q=xHAt ., =0 . 3, @ on - Q=alt.~t,|H
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IX. 3akon Buo — ®ypbe GpopMyaupyoT TAK:
1. BeKTOp yIeJLHOT0 TEIIOBOT0 MOTOKA MPSIMO NPOMOPUHOHATEH TPAJHEHTY

TeMIlepaTyphbl;

2. Ilpu nocTOSIHHOM JaBJIECHMH M HEM3MEHHOM mMacce ra3a o0beM raza H3MeHSETCS
NPSAMO MPONOPLUMOHATBHO H3MEHEHUI0 A0COTITHBIX TeMIIepaTyp;

3. MzayuarejabHasi CIOCOOHOCTH A0COIIOTHO YePHOIO Tesla MPAMO
NPONOPUHOHAIBHA YeTBEPTOM CTeNeHH ero adcoII0THOI TeMIepaTyphbl.

4. HpI/I MOCTOSIHHO TEMIIEPATYPEC BEKTOP TEIVIOBOTI'0 IMOTOKA U JIMHUMU TEIJIOBOI'O 1MO-
TOKA OPTOrOHAJIbHBI K H30TCPMHUYECCKUM IMOBEPXHOCTHM

X. B KakoMm ciiyuyae IpajHeHT TeMIEPATYPbl HAMOOIbLIIMA?

A R
1. A-1 1
2. A-2 gq=idem 2
3. A-3 3
4. A—4 t, 6 4
«— »
Y N " ~——

XI. Yro naseiBaercs TeMnepaTypHbIM 1mojem?
1. 3HauyeHMe TeMmepaTyp B pa3Hoe BpeMs
2. CoBOKYNHOCTH TeMIepaTyp (ee 3HAYEHHIi) BO BCeX TOYKAX
M3y4aeMoro NpOCTPAHCTBA JJISA Ka’/I0ro MOMEHTAa BpeMeHH
3. 3HadeHue Temmepartyp Tesa

4. CoBOKYNHOCTH TeMIepaTyp (ee 3Ha4eHMIii) BO BCceX TOUKAX TeJia

XII. Kakoii nap Ha3bIBaeTcs HACHIIEHHbIM?

1. ITap, HAXOAAI UK CSH HAJ MOBEPXHOCTHIO KUIKOCTH

2. [lap, HaxoasIlIUiic B TEPMUYECKOM M JTMHAMHYE€CKOM PABHOBECHH € )KMIKOCTBIO, U3
KOTOPOii OH 00pa3yeTcsl.

3. I1ap, copep:xammii MeJIbYaMIIME YACTHLBI JKUAKOH (a3bl

4. I1ap, He comepKAMH KUTKOCTH

TEIVIOTEXHHKA TECT Ne2

I. T'pagnent Temneparypsni ecTb:
1. BexTop, HanpaB/JIeHHBIH 10 HOPMAJIM K H30TEPMHYECKOH IOBEPXHOCTH B CTOPOHY
yObIBaHMSA TeMIIEPATYPbl U YMCJIEHHO PABHBII NPOU3BOAHOH OT TeMIIepaTyphl 110
3TOMY HAIPABJICHUIO;
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2. BekTop, HanpaBJICHHbI NapPaJIeIbHO H30TePMHUYECKON MOBEPXHOCTH M YHCJICHHO
PAaBHBII NPOU3BEACHUIO TEMIIEPATYPhI HA IJIOLIA/b IOBEPXHOCTH;

3. BekTop, HanpaBJICHHbIH 110 HOPMAJIHM K H30TePMHYECKOl MOBEPXHOCTH B CTOPOHY
BO3PaCTaHUs TEMIIEPATYPbI M YUCJIEHHO PaBHbIN NIPOU3BOHOM OT TeMIIePaTyphbl 10
3TOMY HAIPABJICHUIO;

4. ILIOTHOCTH TEIJIOBOI'O MOTOKA MPOXOAALIEro Yepe3 0OAHOPOAHYIO IIOCKYI0 CTEHKY

II. VYkaxkure 3aBHCHMOCTSH /ISl pACY€TA TEIIOBOI0 MOTOKA Yepe3 HUJIHHAPHYECKY IO
CTEHKY:

d R § 5 L —t
1. Q - 2 I dl ; 2. i=1 i=1 F)\l ; 3. R)\
— tCl_tC(”’fl) — tCl_tc(n+1)
n 5. L% AF
— =—In— = = —_ —_
4. ;RA" SF, s )20 d g Q=qF=(t,4=t,,)

II1. {ns neperperoro mapa xapakTepHo cjeaylomiee:

1. laBjieHne neperperoro (MM HEHACHILIEHHOT0) Napa Bbllle aBJeHHs HACHIIIEHHOI0
1napa, a ero yaeJabHbIi 00beM 00JIbIIe YIeJBbHOI0 00beMa CyX0ro HACBIIIEHHOI0 Mmapa.

2. TemnepaTtypa neperperoro (MM HeHaChILIEHHOT'0) NIapa BbIllle TEMIIEPATYPbI
HACBIIIEHHOI0 I1apa TOro Ke AaBJICHHS, a ero y/AeJbHbIi 00beM 00/bIIe YIeJbHOr0 00beMa
CYXOr0 HACBHIIIEHHOI0 Mapa TOro e JAaBJIeHHS.

3. TemnepaTtypa neperperoro (Ui HEHACHIIIEHHOI0) Mapa BbIllIe TeMIIEPATYPbI
HACBIIIEHHOI0 Mapa TOro ke AaBJICHNs, a ero y/eJbHblii 00beM MeHbIlIe Y/1eJbHOI0
o0beMa CyXOro HaChbIIIEHHOIO IIapa TOro Ke JaBJICHUS.

4. TemnepaTtypa u JaBJieHHe NleperpeToro (MM HeHAChILEHHOT0) apa Bbllle
TeMIIepaTypbl BJIAaKHOT0 11apa, a ero yAeJbHbId 00beM He H3MEeHSeTC .

IV. Ykaxure pasmepHOCTb TEILIOBOr0 MOTOKA Q
1. Na/cex; 2. Br/m?; 3. Kkan/ cex m?; 4. [Ixk/m* cex

V. Baarocoaep:kanue Bo31yxa BbIPaKaeTcsi ypaBHeHHEM:

d):& ¢ —&N&
1 p.v:R.T : 5 pH ; 3. t<100°C pH pH ;
M d ¢p,
d=1000-—" =h +h —— d=622-
4. M@ 5 ! he hn 1000 . 6. B- 102_¢'pH

V1. AGcoioTHASE BIIAKHOCTH XapaKTEePU3yeT:
1. Maccy BoAsIHOro mapa, KoTopasi coaep:kurcs B 1m° B1akHoro so3ayxa.

2. Maccy Bofibl, KOTOPasi COAEPKUTCSl B 1M* BJIasKHOI0 BO3AyXa.
3. Maccy BOASIHOTO Iapa B rpaMMax, NPpUXoAsiierocst Ha 1kr abcoJIl0THO CyXoro
BO3/1yXa.

4. Maccy BoAsSIHOT0 nmapa npuxojasimerocs Ha 1 J1. Bo3ayxa
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VII. Baaxublii Bo3ayx - 370:
a) cMechb BOJABI M CyXOro BO3/yXa
0) cMech CyXO0ro BO3AyXa M BOASIHOTO mapa
B) CMeCh BOASIHOTO Iapa 1 BOJbI
I) BCe OTBEThbl BEPHBI

VIII. [IpocceampoBanuem MM MATHEM Ira3a Ha3bIBAETCH:

1. ;[BJICHI/IE, 3aKJIYaA0IIeecd B MOHMIKCHUHU JABJCHUA IIPH NMPOXO0XKICHHU ra3a

yepe3 cyxkeHne TPyOOnpoBoaa;

2. HB.]'IeHI/Ie, SaK/II0YaaieeCcd B MOBLIIMICHUM TABJICHUSA IIPHA MPOXO0KIACHUH rasa

Yepe3 cy:KeHHEe TPYOONPoOBOIA;

3. SIBaeHne, 3aK/II04a0IIeecs] B IOHMKEHUH TeMIIePaTypPhl IPH NPOXO0KACHHUH ra3a

Yepe3 cy:KeHHEe TPYyOONpPOBOIA;

IX. KodppuumenT morepu CKOpOCTH ONpPeENeISIeTCsl 0 YPABHEHHUIO:

P,

Pn
Pu Py

Pn
¢=—
Py

W,

Drct000c=

o W

X. Yo Ha3BIBAETCSA TEMIIEPATYPHBIM 1M0JIeM?

¢p,

;4.

Po=R 273+t )

1. 3HayeHHMe TeMmepaTyp B pa3Hoe BpeMs

2. CoBOKYNHOCTBH TeMIeparyp (ee 3HAYeHHII) BO BCeX TOUKAX
H3y4aeMoro MpoCTPAHCTBA IJIsl KajKA0T0 MOMEHTAa BpeMeHH

3. 3HaueHue TeMIepaTyp Teja

4.

TEJaa

XI. B kakom cirydyae rpagMeHT TeMIepaTypbl HAUMeHbIIHii?

1. A-3 A N
2. A-4
3. A-1
4. A-2 q = idem
)
t ¢
/\/\

XII. Ykaxkure ypaBHeHHe IByMEPHOr0 TEMIEPATYPHOIO MOJIsSk

CoBoOKyNHOCTB TemIepaTtyp (ee 3HAYECHHI) BO BCEX TOYKAX

t
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ot ot

= y.)y =0 , ==y 5020 .
ot ot
= —=—=)
NXJ%ay Tl
ot ot _ ot
t=f(x); ===0; ——=—=0
4. flx ot 0y 0z

TEIVIOTEXHHUKA TECT Ne3

I. Tenuoconep:kanue BIaKHOIO BO31yXa BHIPAKAETCS YyPABHEHHEM

P Pn
1 p.v:R.T : 7 pH : 3. t<100°C pH pH :
M d ¢p,
d=1000-—" =h +h -——— d=622-
. M, o Tt B- 10°—¢p,

II. OrHocuTeBLHAS BIAKHOCTD - ITO:

a) OTHOIIEHNE KOHIEHTPAIlUM BOJASIHOTO Mapa HEHACHIIIIEHHOT0 BO3/IyXa WJIM ra3a K
KOHIIEHTPAIlUM BOASIHOT0 Mapa HACHILIEHHOT0 BO3AyXa WJIM ra3a npu 0JMHAKOBBIX
TeMIepaTypax u JaBJIeHUsIX

0) OTHOILIEHUE MACCHI BOJASIHOTO NAapa HEHACHILIEHHOT0 BO3yXa MJIU ra3a K
KOHIEHTPAIUN CYXOr'0 BO3yXa MJIH ra3a Npu 0JJMHAKOBBIX TeMIIEPATyPax U JaBJICHUAX

B) Macca BOJASIHOIO Napa B rpaMMax, Npuxoasimascs Ha 1kr abCoJIHTHO CyX0oro
BO3IyXa

r) OTHOLLIEHHE MACChl BOASTHOTO Napa HEeHACHIIIEHHOT0 BO3/yXa WM raza K
KOHIEHTPAIUN CYXOr'0 BO3yXa MJIH ra3a NpHu pa3jid4HOM TeMIepaType v JaBJeHHH

IT1. Kosdpduumentom morepu IHeprum HA3LIBAETCS:

1. OTHoOIIEHHE PA3HOCTH PACHOJIATAEMOT0 H I CTBUTEILHOTO TEIIONEPENaioB K
pacmnoJiaraeMomMy TenJjionepenany;

2. OTHOLIEHHE CYMMBbI PacnoJiaraeMoro u JeMCTBUTEJIbHOI0 TEIUIONEePenaaoB K
pacnoJiaraeMoMy TeIionepenany;

3. PazHoCTh MeKIy 3aTPpa4eHHOM JHepruei H NPOU3BeAeHHONH padoToM.

IV. Koypdpuumnent norepu 3nepruu onpeaeasiercsi Mo ypaBHeHHIO:

_ Ah-Ah,

p 2
: Ah
£ ho=—Jvdp;  p =TroWo
1. an

; 2. Py 3. Ah - w?

V. Iudpdpysopom HasbIBaercs:

1. Kanan, B KOTOPOM C YMEHBIICHUEM TABJCHUSA CKOPOCTH ra3oBoro NnoToKa CHUKaeTCH;
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2. Kanan, B KOTOPOM C YMEHBIICHUEM T1aBJACHUA CKOPOCTH Ira3oBoro moToxka

BO3pacTaer,

3. Kana.n, B KOTOPOM CKOPOCTH rra3a YMEHbLIIIAECTCH, a JaBJICHUE BO3PACTACT,

VI. Kak nepexaercsi Tenjiora BHyTPH TBEPIOro Tesia?
1. TemnompoBoaHocThio; 2. KonBekuueii; 3. CoOBMeCTHO KOHBeKIHel H
TEMJIOMPOBOIHOCTHIO;

4.CoBMECTHO TENJIONPOBOAHOCTHIO U U3JTyYeHHEM.

VII. ¥Ykakure pazMepHOCTH TENJI0BOro moroxka Q
1. dx/cex; 2. Br/m%; 3. Kkau/ cek m?; 4. JIx/m* cex

VIII. 3akon buo — ®ypbe hopMyaupyIoT Tak:
1. BeKTOp y/IeJbHOr0 TEIIOBOIr0 MOTOKA MPSIMO MPOMOPHHOHATEH TPATHEHTY

TeMIepaTyphbl;

2. Ilpu NOCTOSITHHOM JAaBJIEHNH M HEM3MEHHOI Macce ra3a o0beM rasa HM3MeHsieTCs
NPsIMO NPONOPIUOHATBHO H3MEHEHHI0 A0COTIOTHBIX TeMIepaTyp;

3. U3nyuyaTeibHasi CIOCOOHOCTHL A0COJIOTHO YEPHOI0 TeJIa MPSAMO
NPONOPUHOHAJIBHA YeTBEPTOH CTeNEeHN ero adCOIOTHON TeMIepaTyphbl.

4. Tlpu NoCTOSAHHOM TeMIepaType BEeKTOP TeNJIOBOI0 NOTOKA U JUHUH TEINJIOBOIO MO0~
TOKA OPTOTOHAJIbHBI K M30TEPMUYECKHM MOBEPXHOCTIM

IX. Yemy paBen rpaauent remmeparypbi?

1. grad t =500 ¢/m t,=100°C
2. grad t=250" ¢/m \ t,=50"C
3.gragt= 50"c/m ’ 6=0,2m R
4.grad t= 75" c/m
"~ ~—

X. VYkaxkure ypaBHeHHE OJHOMEPHOIr0 TEMIIEPATYPHOIO IOJIsI

1. l'—f(X,y,Z), aT O : 2. t f (X:y:T), 82 O , .
ot ot
t= ——=—=
ot 505 ;
ot ot _ ot
t= ;—= ;—:—:O
4. [x) 0T oy 0z

XI. Vxkaxnre kpurepun Hycceapra:
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N— _ 2 pacu .dHap
2n,d~ A

XII. BuiakHbIM HACBHIIEHHBIM MAPOM HA3LIBAETCH:

1. Tpexdasnas cmech, COCTOANIASA U3 BO31YXa, BOAbI U Napa;

2. Ilap, HaxoasIMiicsl HA/I MOBEPXHOCTHIO KUAKOCTH;

3. IByx¢a3Has cMech, NpeACTABJAAIOIAA c000i Map ¢ B3BELIEHHBIMH B HEM KaleJlbKaMHu
JKHJIKOCTH;

4. Cmechb BOABI U mapa.

4.5 Kaprouku ko 2 py0e:KHOI aTTecTallum

Kaprouka Nel
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

JucuuinHa: TepMoaAMHAMMKA M TEILIONepenaya

1 ]_II/IJ'II/IH)IpI/I‘leCKaSI CTCHKa. BBIpa)KCHI/Ie 3aKOHa CDypbe 1A L[I/IJ'II/IHI[pI/I‘-ICCKOI\/'I CTCHKH.
BI)Ipa)KeHI/Ie 3aBUCUMOCTHU [OJi1 pacycTa TCIJIOBOI'O IIOTOKA 4YEpPE3 HUJIHMHIAPUYCCKYIO
CTCHKY. TepMI/I‘-IeCKOG COIMPOTUBJICHUC HHHHHZ{pH‘lCCKOﬁ CTCHKH.

2 | HachlleHHBIN ¥ BIaKHBIN HACBIIIEHHBIN BOASHOMN nap. YTo Ha3bIBaeTCsd TEPMUYECKUM H
JUHAMHUYECKUM paBHOBECHEM BOJSHOrO napa. CTeneHb CyXOCTH U CTENEHb BIAXKHOCTH, YEM
OHH ONPEIEIAIOTCA U KaK HaXOIATCS?

3 | Koaddumnument temnonepeaaun.

Kak 3aBucuT K03 PUIHEHT TEMIONPOBOIHOCTH Pa3IMUHbIX BEIIeCTB (METAIIIOB,
HEMETAIIJIOB, KUJAKOCTEH U ra30B) OT TeMIIEpaTypbl. Y paBHEHHE TEIJIOBOM
NPOBOAUMOCTbHIO CTEHKH.

3apgauya 1. V30piTouHOE naBiieHHe mapa B TeriooOMeHHuKe paBHO 0,7 Mlla npu
O6apoMeTpu4ecKoM naBiieHuH 735 mm. pm. cm. Uemy OyIeT paBHO U30BITOYHOE JaBJICHUE B
anmapare, eciu rnoka3zaHue 6apomerpa HoBbICHTCS 10 795
MM. pm.cm., a COCTOSIHUE T1apa B TEILIOOOMEHHHMKE OCTaHeTcs NpekHUM? OTBET BbIPa3UTh B
Meranackasx.

3apaua 2. Jlapienue Bo3ayxa Mo prTyTHoMy Oapometrpy paBHo 780 mm pm. cm.
npu 0 °C. Beipa3uts 910 naBienue B 6apax u H /m’.

3aB. kadeapoii «T u I'» P.A-B. Typnyes T.
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KaproukxaNe2
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

Hucuumivza: TepMoaMHAMMKA M Telulonepenaya

TeMneparypHoe 1ose, H30TepMUYEcKas MOBEPXHOCTh, CPEAHUN U UCTUHHBIN TPaIUCHT
TEMIEpaTyp.

Tennonast UBOISLMSA.

Termnoornaua. OCHOBHOM 3aKOH KOHBEKTHMBHOIO TeriooOMeHa. 3akoHy HproroHa wu
Puxmana. Koaddumment teruoornaun. TemmnepaTypHblii K03(hUIMEHT 0OBEMHOTO
pacImpeHus..

JIyuucTeiii TermiooOMeH. OCHOBHBIC TIOHSITHS U OTIPEJISIICHUS JTy9UCTOTO TeTIOOOMEHA.
VYpaBHeHHE TETJIOBOr0 OaraHca. AOCOIFOTHO YEPHOE TEJO.

3agaua 1.0mpenenuTh aOCOMIOTHOE MJaBJIICHWE IMapa B KOTJIC, €CIU MaHOMETP
nokasbeiBaeT P = 1,5 6ap, a atmocepHOe naBiieHue 10 pTYTHOMY OapoMeTpy cocTaBisieT B
=675 mm pm.cm. ipu T =25 °C.

3anaua 2. /laBnenue B napoBom kotiie P = 0,4 6ap npu 6apoMeTpUIECKOM JTaBICHUHN
B; =725 mm. pm. cm. Uemy Oyzaet paBHO U30BITOUHOE JIaBJICHHE B KOTJIE, €CJIM TMOKa3aHHUe
OGapomeTpa MOBBICUTCS A0 B> = 785 mm pm. cm., a COCTOSIHHE Mapa B KOTJE OCTaHETCS
npexxHuM? bapoMerpuueckoe gaBiieHre npuBeaeHo K 0°.

3aB. xkadenpoit «T u I P.A-B. Typnyes

Kaprouka Ne3
Kageopa «Tennomexnuxa u cuopasnuxa» I'THTY

I ammecmauua

JucuuruinHa: TepMoaMHAMMKA M Telulonepenaya

3akoH @ypbe. KoaddunueHT TermionpoBoJHOCTH, IUIOTHOCTh TEIIOBOTO TOTOKA,
KOJIMYECTBO TEILIOTHI.

OddextnBHoe wm3nydenue. 3akoH Crepana — bonbumana. IlocrosHHas
Credana — bonrmmaHa.

Kak 3aBucuT K03 QHUIHEHT TEIIONPOBOAHOCTH Pa3INYHbIX BEUIECTB (METAIJIOB,
HEMETAJIJIOB, XKUJIKOCTEH U Ta30B) OT TemrepaTypsl? OTBET 000CHOBATE.

OCHOBHBIE TIOHSTHSI ¥ OTIPEACIICHUs TeOpUH TeruioooMeHa. CriocoObl mepeiadu TeTUIOThI.
Kakwue BUIbI KOHBEKIIMU CYNIECTBYIOT, B YEM UX pazauyue?

3agaua 1.Bopsnoii nap neperpet Ha 100 °C. YeMy COOTBETCTBYET 3TOT NEPETPEB 110
tepMomMeTpy Papenreinta?

3agaua 2. OnpenenuTs Maccy 8 m’ Bomopona, 8 m° KHCIOpOAa M 8 M yIIeKUCIOThI
npu nasiennn 7 6ap (0,6 Mu/m’ ) u remneparype 100 °C.
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3aB. kadeapoit «T u I'» P.A-B. TypnyeB «  »

Kaprouka Ne4
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauusn

Hucuumuiiza: TepMoaMHAMMKA M Telulonepenaya

Crenenp yepHOTH Tena. 3akoH Crepana — BonbumaHa nis pealbHOTO
Tela.

P-V nmarpamma BomsiHOTO mapa. OnpeneneHue nmapameTpoB Bojibl 1 mapa. Cyxoi
HachlleHHbIN nap. [leperpetsiii map. XapakTepucTuiyeckoe ypaBHEHUE AJIs OTpeAeTICHUS
Vnep. 1 €TIOTA TTAPOOOPA30BAHUSI.

KaxoBa ¢usudeckast CyniHOCTh Mepeaayuu Teria TemIonpoBoHOCThI0. ChopMynupyiTe
MOHSTHS: TEMIIEPATypHOE TOJIe, U30TEPMHUUYECKas MOBEPXHOCTh, TPAJAUEHT TEMIIEPaTypHI,
MOIIHOCTb TEIJIOBOTO NOTOKA, YACJIbHBINA TEIJIOBOU MOTOK

HpOBO,Z[I/IMOCTB creHku. TermnoBoe TCPMHUYICCKOC COIMPOTHUBIICHUC. Pacuer mnoTHOCTH
TCIUIOBOI'O IOTOKA 4YCPE3 MHOFOCHOﬁHym CTCHKY

3amaua 1. Cocyn emMkocThi0 V = 15 a7’ 3amonnen 25 ke yriaekucnorsl. OnpeneanTh
a0COJIIOTHOE JaBJICHUE B COCY/IE, €ClIM TeMiiepaTypa B Hem ¢ = 30 °C.

3axaua 2.Kakoii 00bem 3anuMaeT 2 ke asora rnpu temneparype 80 °C u nasnenun 0,4 Mu /
2
m?

3aB. kadenpoit «T u I P.A-B. Typnye

Kaprouka Ne§
Kadgheopa «Tennomexnuxa u cuopasnuxay ITHTY

I ammecmauua

JucumruinHa: TepMoaMHAMMKA M Telulonepenaya

TemneparypHoe nosne. AHATUTUYECKOE UCCIEI0BAHNE TEITIOIPOBOJHOCTH.
MaremaTuyeckoe BbIpa)KeHHUE TEMIIEPATYPHOTO OISl U UX YPaBHEHUE

CranmoHapHO€ U HECTallMOHApHOE TeMIiepaTypHble nojs. [IpocTpaHcTBeHHOE MOJeE.
OnHoMepHOe U IByXMepHoe noje. OqHoMepHoe cTaiioHapHoe nojie. M3otepmuueckue
MMOBEPXHOCTH.

KaxoBa ¢usuueckast CyniHOCTh Mepeaaydu Teria TemIonpoBoHOCThI0. ChopmynupyiTe
MOHSTHS: TEMIIEPATypHOE T0JIe, U30TEPMHUUYECKask MOBEPXHOCTh, TPAJAUEHT TEMIIEpaTyphl,
MOIIHOCTh TEIIOBOTO MOTOKA, YEIbHBII TEIIIOBOM MOTOK

Tennonmepenavya. Cnoxublii TenaoobMmeHn. Tennomepenadya Mexay
JIBYMS XHUJIKOCTSAMHU UYepe3 pa3AeiasIloNyl UX CTEeHKY. 3akoH HproTOHa
—Puxmana nus Temiomnepenadm.

3agauya 1.KakoBa OyneT IUIOTHOCTH OKHMCH yriepoaa mpu temmeparype 30 °Cu
nasinenun 720 mm. pm. cm., eciu npu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 xe/m’?
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3apaua 2. M30bITOYHOE AaBieHME Mapa B TeriooOMeHHuke pasHo 0,7 Mlla mipu
OapomeTpudeckoM aaBiieHUu 735 mm. pm. cm. Uemy Oyner paBHO W30BITOYHOE JIaBIICHUE B
amnmapare, €Cliv IoKa3aHue 0apoMeTpa MOBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE IIapa B TEINIOOOMEHHHUKE OcTaHeTcs npexHUM? OTBET BbIPa3UTh B
Meranackalsx.

3aB. kapeapoit «T uI» P.A-B. Typayes

Kaprouka Ne6
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauus

Hucrummna: TepMoanHaMuKa | Tenionepeaada

TepMuueckoe conpoTUBIEHUE TermnooTAauu. UaTeHCcupukanus
tenionepeaadyu. Metoasl nHTeHcupukanuu. OcCHOBHbIE GOPMYIIbI

CTaLII/IOHapHOe 1 HCCTAITUOHAPHOC TEMIICPATYPHBIC I1OJIA. HpOCTpaHCTBeHHOC IIOJIC.
OI[HOMepHOC " ABYXMEPHOC II0JIC. O,Z[HOMepHOC CTalMOHAPHOC I10JIC. I/I30TepMI/ILIeCKI/I€
TTOBCPXHOCTH.

HpOBO,Z[I/IMOCTB creHku. TermnoBoe TCPMHUYICCKOC COIMPOTHUBIICHUC. Pacuyer mnoTHOCTH
TCIUIOBOI'O IOTOKA 4YCPE3 MHOFOCHOﬁHym CTCHKY

Kak Bnusier hopma CTEHKH Ha BEITMYHHY €€ TEPMUYECKOTo conpoTuBieHus. CBoicTBa
M30TEPMUYECKHUX NTOBEPXHOCTEN. I'paguenT Temneparypsl. F30TepMbl TeMnepaTypHOro
T0JIs1, TeTI0BOM NMOTOK. 3aKkoH Dypre. 3akoH buo-dDypre.

3aB. kadeapoii «T u I'» P.A-B. TypnyeB «  »

3anpaua 1./[aBieHue Bo3ayxa Mo PTyTHOMY OapomeTpy paBHO 780 mm pm. cm. ipu
0 °C. Belpa3uTs 510 naBjieHune B 6apax u H /v’

3amaua 2. Onpenenuts Maccy 8 m° Bogopona, 8 m° Kucimopona u 8 M yrieKuciIoThI
npu pasnenun 7 6ap (0,6 Mu/m’ ) u remneparype 100 °C.

Kaprouka Ne7
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmayusn

I[I/ICI_II/IHJ'II/IHaI TepMoaIMHAMMKA M TeIJIONepenaya

Kak 3aBucuT k03¢ (pUIIMEHT TETIONPOBOIHOCTH Pa3IMYHBIX BEIECTB (METAIJIOB,
HEMETaJJIOB, KHUJIKOCTEH 1 ra3oB) OT TemmepaTypbl? OTBeT 000CHOBATH.

CraumoHapHOE ¥ HeCTallMOHAPHOE TeMIlepaTypHbIe moJisi. [IpocTpaHCTBEHHOE MOJIE.
OnHoMmepHOe u AByXMepHoe moiie. OHOMEpHOe CTallMoHapHoe noJe. M3oTepmudeckue
MTOBEPXHOCTH.

Hwmiaapuueckas crteHka. Belpaxenue 3akoHa Dypbe 8 UWIMHIPUYECKOW CTEHKH.
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BripaxkeHre 3aBUCUMOCTH ISl pacyeTa TEIJIOBOIO MOTOKAa 4Yepe3 LUJIUHAPHYECKYIO
cTeHKy. TepMuueckoe cONPOTUBICHUE HUIUHAPUUECKON CTEHKHU.

CBoiicTBa U30TEpMUUECKUX ITOBEpXHOCTEN. ' panuenT Temnepatypsl. M30TepMmel
TEMITEpaTypPHOTO T0JIsI, TETJIOBOU MOTOK. 3aKkoH Dypre. 3akoH buo-dypre. KontaktHoe
TEPMUYECKOE CONPOTUBIICHUE.

3anaua 1./laBnenue B mapoBom kotiie P = 0,4 6Oap npu 6apoMETPHUIECKOM JTaBICHUHN
B; =725 mm. pm. cm. Uemy Oyzaet paBHO U30BITOUHOE JIaBJICHHE B KOTJIE, €CJIU TMOKAa3aHHUE
OapomMeTrpa TOBBICUTCS 10 B, = 785 mm pm. cm., a COCTOSHUE Tapa B KOTJIE OCTaHETCS
npexxHuM? bapomeTpuueckoe JaBieHue npuBeaeHo k 0°.

3agauya 2. BoxsHoii nap neperpet Ha 100 °C. UeMy COOTBETCTBYET ATOT MEPETPEB 11O
tepMmomMeTpy Dapenrenta?

3aB. kadenpoit «T u I'» P.A-B. Typnyes

Kaprouxa Ne8
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauus

Huciummmaa: TepMoauHaMuKa U TemnJionepenada

Kak 3aBucuT K03 PHUIHEHT TEMIONPOBOIHOCTH Pa3IMUHbIX BEIIECTB (METAIJIOB,
HEMETAaJUIOB, JKUJIKOCTEH 1 Ta30B) OT TEMIEPATyphl. Y paBHEHUE TEIIIOBOM
NPOBOAMUMOCTHIO CTEHKH.

CBoiicTBa M30TEPMHUUECKUX MOBEpXHOCTEN. ['pannent temnepatypsl. M3oTepmbl
TEMIIEpaTypPHOTO MOJIsl, TEIJI0BOM NOTOK. 3akoH DPyphe. 3akoH buo-Dypre.

Teopust nonobust. bespazmepnsie napamerpsl Teopun nogodus. Kpurepuii Peitnonbaca
(ocHOBHAas popMyIa, XapaKTEPUCTUKA, YTO BBIPAKALT)

TemnepaTtypHoe mosie. AHATUTHYECKOE UCCIIEOBAHUE TEIUIONPOBOAHOCTH.
MatemaTuyeckoe BbIpa)KeHHE TEMIIEPATYPHOTO OISl U UX YPaBHEHHE

3agaua 1.0npenenuts Maccy 8 M’ Bomopona, 8 m' Kuciaopona u 8 M yIrIeKUCIOThI
npu gasnenun 7 6ap (0,6 Mu/m’ ) u remnepatype 100 °C.

3agaua 2. 30bITOuHOE naBieHue mapa B TeriooOMeHHuke paBHo 0,7 Mlla nipu
OapoMeTpUYECKOM JaBlieHUH 735 mm. pm. cm. Uemy Oyner paBHO M30BITOYHOE JIABJICHHUE B
ammapare, eclii oKa3aHue 6apomMeTpa MOBBICUTCS 10 795
MM. pm.cm., a COCTOSTHHE Tapa B TeIJI000MEHHHKe ocTaHeTcs npexkHUM? OTBET BbIPa3UTh
B MeramackaJsx.

3aB. kadenpoit «T u I P.A-B. Typnyes

Kaprouka Ne9
Kageopa «Tennomexnuxa u cuopasnuxa» I'THTY
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Il ammecmauusn

Hucuumvza: TepMoaMHAMMKA M Telulonepenaya

ChopmynupyiiTe NOHATHS: TEMIIEPATYPHOE I0JI€, U30TEpMUYECKasl IOBEPXHOCTb, I'PAUECHT
TEMIIEPATyPbl, MOIIHOCTb TEIJIOBOI'O NIOTOKA, YEIbHBIN TEIJIOBOX IOTOK.

Teopus nogobus. bezpazmepusie mapamerpsl Teopuu nomoous. Kpurepwmii [Ipanaris
(ocHOBHas Gopmyiia, XapaKTEpUCTHKA, YTO BHIPAIKALT).

OCHOBHOM 3aKOH TEIIONPOBOIHOCTU. B yem ero cymuocTh? KOHTaKTHBIN TeMI000MeH.
Oco0eHHOCTH Tiepejauy TEIUIOTHI IPU B3aUMHOM KOHTaKTe ABYX Tell. KoHTakTHOe
TEPMHUYECKOE COMPOTUBIICHHE.

YpaBHEeHHE TEIUIOBOM NPOBOAMMOCTBK CTEHKH. TEmioBoe HIM TEPMHUUYECKOE
CONPOTHUBIIEHUEM CTEHKH U €r0 YPABHEHHUE.

3agaua 1.Cocyn emxocteio V = 15 »’ 3amonnen 25 ke yriaexkucnorsl. Onpenenursb
a0COTFOTHOE JaBJICHUE B COCYy/Ie, eciu Temneparypa B Hem ¢ = 30 °C.

3anaua 2.Kakoii 00bem 3aHuMaeT 2 ke asora rnpu temneparype 80 °C u nasnenun 0,4 Mn /
9
M

3aB. xadenpoit «T u I P.A-B. TypinyeB  « »

Kaprouxa Nel0
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

Hucuumvza: TepMoaMHAMMKA M Telulonepenaya

1. Kak Bnusier ¢popma CTEHKH Ha BEJTMUUHY €€ TEpMUYECKOT0 conpoTuBieHus. CBoiicTBa
U30TePMUYECKHX NOBepXHOCTEeH. ['pasuent Temneparypsl. M3oTepmbl TeMIiepaTypHOTro
MoJIs1, TEMI0BOM MOTOK. 3akoH Dypre. 3akoH bruo-Dypsbe.

Temnnosas MMPpOBOAUMOCTD CTCHKHU. TemnoBoe TEPMHUYCCKOC COIMMPOTHUBIICHUC.

HaCBIIHCHHLIﬁ W BIIAXKHBIN HaCLIIHeHHHﬁ BOI[SIHOIZ map. Yto Ha3bIBaeTCs TCPMUICCKUM U
AUHAMHUYCCKUM PAaBHOBCCHUEM BOJSHOTO I1apa. CrereHn CYXOCTH U CTCIICHb BJIA)KHOCTU, UCM
OHHU OIPCACIIIIOTCA U KaK HaXOI[HTCH?

Kak 3aBucuT k03¢ (HUIIMEHT TETIONPOBOTHOCTH PA3IMYHBIX BEIIECTB (METAIJIOB,
HEMETaJJIOB, KHJIKOCTEH U ra30B) OT TeMIEpaTyphl. Y paBHEHHE TEIIOBOM
NIPOBOJUMOCTBI CTEHKHU. TenIoBOe UIH TEPMHUUYECKOE CONPOTHUBIICHUEM
CTEHKH U €r0 ypaBHEHHUE.

3agaua 1.KakoBa Oyzmer MmIoTHOCTh OKHMCHU yriepoga npu Ttemmeparype 30 °Cu
nasienun 720 mm. pm. cm., ecim ipu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 xe/m*?

3agaua 2. Onpenenutb MNOABEMHYIO CHJy BO3AYIIHOTO Iapa, HAMOJHEHHOTO
BOZIOPOJIOM, €CITH 0OBEM ETO Ha MOBEPXHOCTH 3eMiU paBeH 1 v’ mpu nasnenun P= 760 ymm
pm. cm. v Temneparype ¢t =25 °C.
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| 3aB. kadeapoii «T u I'» P.A-B. Typnyes

Kaprouka Nell
Kageopa «Tennomexnuxa u euopasnuxa» ['THTY

Il ammecmauus

JucnuinnHa: TepMoaAMHAMMKA M TEILIONepenaya

CpolicTBa U30TEpMUYECKUX MTOBEPXHOCTEN. ' panuenT Temnepatypsl. M3o0TepMmel
TEMIIepaTypHOTO MoJIs, Ter1oBoi NoTok. 3akoH dypee. 3akoH buo-Pypre. KonraktHOE
TEPMHUUYECKOE COIIPOTUBIICHHE.

Kak Bnusier (hopma cTEHKH Ha BEIMUYUHY €€ TEPMUUECKOro conpoTuBieHus. CBoiicTBa
HM30TEPMUYECKUX MOBEPXHOCTEN. [’ pagueHT temmeparypsl. 130TepMbl TEMIIEPATYPHOTO
I10JIs1, TETIOBOM MOTOK. 3akoH Pypre. 3akoH buo-Dypee.

ChopmynupyiiTe NOHATHS: TEMIIEPATYPHOE 110JI€, U30TEPMHUUECKas TIOBEPXHOCTb, TPAAUEHT
TeMIIepaTypbl, MOIIHOCTb TEIUIOBOIO ITOTOKA, YIEIbHBIN TEINIOBOM IIOTOK.

TepmoanHaMuyeckue Mporecchl pealbHbIX ra3oB. CBONCTBO BOASHOIO Mapa.

3agaua 1.
ATMochepHBIii  BO3AyX HMEET NPHUMEPHO CIEAYIOUIMH MacCOBBIA  COCTaB:

m, =23,2 %; my =76,8 % .
2 2 . OnpenenuTh 00BEMHBIN COCTAaB BO3/1yXa, €ro ra3oBYIO MO-

CTOSIHHYIO0, KaXYIYICS MOJIEKYJSIPHYIO MacCy M IapLUajbHblEe AABICHUS KHUCIOpOAa W
a30Ta, eCJIM JaBJeHHue Bo3ayxa no 6apometpy B =770 mm pm. cm.

3agaua 2Kaxoit 06bem 3anumaet 4 k2 asora npu temneparype 50 °C u nasnenwun 0,3 Mu /
29
M

3aB. kadeapoii «T u I'» P.A-B. Typnyes

Kaprouka Nel2
Kageopa «Tennomexnuxa u cuopasmuxay I'THTY

I ammecmauusn

JucuumuiiHa: TepMoaMHAMMKA M Telulonepenaya

Brnaxnslii map. Y aenpHbI 00beM BIKHOTO mapa. [ITOTHOCTH BIIaXKHOTO Tapa.

OCHOBHOH 3aKOH TEIUIONPOBOAHOCTH. B ueM ero cymuoctb? KOHTakTHBIH TEMI000MEH.
OcobeHHOCTH TiepeAaud TEIJIOTHI TPH B3aMMHOM KOHTakTe JByX Tell. KoHTakTHOe
TEPMUYECKOE COMPOTUBJICHUE.

YpaBHEHHE TEMJIOBOM NPOBOJUMOCThIO CTEHKHU. TE€IIOBOE UIU TEPMHUYECKOE
CONPOTHUBIIEHUEM CTEHKHU U €r0 YpaBHECHHUE.

CranroHapHOE ¥ HeCTallMOHAPHOE TeMITepaTypHbIe oM. [IpocTpaHCTBEHHOE TOJIE.
OnHOMepHOE ¥ JIByxMepHoe nojie. OTHOMepHOe cTaloHapHoe modjie. M3oTepmuueckue
MOBEPXHOCTH.

3apaua 1M36biTOouyHOE AaBiIeHHE Napa B TemooOMeHHHMKe paBHO 0,7 Mlla mipu
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O6apoMeTpuuecKoM naBiieHuH 735 mm. pm. cm. Uemy OyIeT paBHO U30BITOYHOE JaBIICHUE B
amnmapare, eclii Ioka3aHue 6apomeTpa MmoBbICUTCS 10 795

MM. pm.cm., a COCTOSIHUE IIapa B TEINIOOOMEHHHMKE OCTaHeTcs NpexHUM? OTBET BBIPA3UTh B
MerarnackaJsx.

3apaua 2 JlaBneHue Bo3nyxa Mo pryTHoMy Oapomerpy paBHO 780 mm pm. cm.
npu 0 °C. Beipa3uTs 3T0 naBieHue B 6apax u H / m’.

3aB. kadenpoit «T u I P.A-B. TypinyeB  « »

4.6 buiersl K 3k3aMeHy no Aucuuiinie TepMoauHaMuka u
TemnJionepenaya

I'PO3HEHCKUI TOCYJIAPCTBEHHBII HE®TIHOM TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA 1 I'HJ][PABJIUKA"

JlucuuruinHa TepMonnHAMUKA M TelJionepenaya
Cemectp - 7.
I'pynmna 3Hb, 3HP-19
BUJIET Ne 1

TepMudeckoe ypaBHEHHE COCTOSIHUSA. Y PABHEHUE COCTOSHUS UICATIbHBIX Fa30B. Y paBHEHUE
Peanbubix razos (Ban-nep Baanbca).

P-V nuarpamma BonsHoro napa. Onpezenenue napaMmeTpoB Bojbl U mapa. Cyxoii
HachlleHHbIN map. [leperpeTeiii map. XapakTepuCTUYECKOE YPAaBHEHUE ISl ONIPEACIICHUS
Viep- 1 €TIIOTA MMAPOOOpPa30OBaAHUSI.

CTaI_II/IOHapHOe N HECTALITMOHAPHOC TCMIICPATYPHBIC I10JIA. HpOCTpaHCTBeHHoe IIoJIC.
OI[HOMepHOG U IBYXMCPHOC I10JIC. O,Z[HOMCpHOC CTallMOHAPHOC I10JIC. I/I30TepMI/ILIeCKI/Ie
IMOBCPXHOCTH.

3aB. Kadeapoii
«TennorexHuka v ruIpaBINKa» P.A-B. Typnyes
20.06.

I'PO3HEHCKUIA TOCYJIAPCTBEHHbBI HE®TAHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'MJ][PABJIMKA"

Z[I/ICI_[I/IHJ'II/IHE[ TepMoayHaAMKMKA M TeILJIONEpenaya
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Cemectp - 7
I'pynma 3Hb, 3HP-19

BUJIET Ne 2

CwmecH neanbHBIX Ta30B. 3akoH JlanpToHa. UTO Ha3BIBACTCS MAaCCOBOM U 00OBEMHOM JTONICH
KoMmnoHeHTa cMecu? Kak oHU BeIpakaroTcs. 3akoH AMara.

Brnaxxuslii nap. Y nenbHblit 00beM Bi1akHOro napa. [I1oTHOCTh BiaskHOTO mapa.
IleperpeTsiii map.

Crioco0bl nepeauu TEMI0TH (TEIIONPOBOJHOCTD, TEIJIOBOE U3ITyUeHHE, KOHBEKIIHS,
KOHBEKTHBHBIN TeriooOMeH). TemnepaTrypHoe 1ojie ypaBHEHHE 0OJIHOMEPHOTO U
JBYMEPHOTO

TEMIIEpaTypPHOTI'O OJIsL, ISl CTAIHOHAPHOIO U HECTALlMOHAPHOIO MOJIEH.

3aB. Kadeapoii
«TennorexHukKa v TUIPABIMKA» P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYIAPCTBEHHBI HE®TSIHOM TEXHUUYECKUI YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®E/IJPA "TEIIOTEXHUKA U T'HIPAB/IMKA"

Hucuuminna TepmMoaMHaMKMKa M Telulonepenaya
Cemectp - 7
I'pymma 3Hb, 3HP-19
BUJIET Ne 3

[InoTHOCT, W yHENbHBIM 00BEM CMecH Ta30B. Macca KOMIIOHEHTOB CMECH Ta30B.
Kaxymasics

MOJIEKYJIIpHasl Macca CMECH. Y paBHEHHE COCTOSIHUSI CMeCH ra3oB. ['a3oBasi mOCTOSHHAS
CMECH.

P-V amarpamma BoasiHoro napa. OnpezeneHue napameTpoB Bojibl U napa. Cyxoit
HachILIEHHBbIN nap. Ileperpetsiii map. XapakTepuUCTUUYECKOE YpPaBHEHUE AJIS ONIPEAEICHUS
Viep- 1€IUIOTA MAPOOOPA30BAHMUS.

CBoiicTBa M30TEPMUUECKHUX MTOBEpXHOCTEH. ['pamueHT Temmeparypsl. M3oTepmbl
TEMIIEpaTypPHOTO I0JIs, TeIIOBOM NOTOK. 3akoH Dypre. 3akoH buo-Dypre.
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3aB. Kadeapoii
«TemmoTexHUKa ¥ TUIPABINKA» P.A-B. Typnyes
20.06.

T'PO3HEHCKHI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUII YHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHHUKA 1 T'HIPABJIUKA"

Hucuumirza TepMoIMHAMMKA M Telulonepexaya
Cemectp - 7
I'pynmna 3Hb, 3HP-19
BUWIET Ne 4

TenmoemMkocTh Ta30B. OT YeTo 3aBHCUT TEIUIOEMKOCTh razoB? Kak OIIPEACIIACTCA
KOJIMYCCTBO IMOJABCACHHOI'O Temia’? CpeI[HSIH TCIIJIOCMKOCTD.

Brnaxnsiii map. Y aensHbli 00beM BiakHOTO mapa. [ImoTHocTh BnaxHoro napa. Cyxoit map.
Ileperpetsiit map

[InoTHOCTH TEMIOBOrO NOTOKA. JIMHUM TENI0BOro NOTOKa. MOIIHOCTB TEIJIOBOTO MOTOKA.
Koadduuuent reronpoBoanoctu. TemionpoBOAHOCT OHOCIOWHON, MHOTOCIIOMHOM,
IJIOCKOW Y HUJIUHAPUYECKON CTEHOK.

3aB. kadeapoii
«TennorexHuka v ruIPaBIUKa» P.A-B. Typinyes
20.06.

1.

I'PO3HEHCKUI TOCYIAPCTBEHHBI HE®TSIHOM TEXHUUYECKUI YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®EJIJPA "TEIIOTEXHUKA U T'HJPAB/IMKA"

Hucuuminna TepmMoaMHaMKMKa M Telulonepenaya
Cemectp - 7.
I'pynma 3Hb, 3HP-19
BUJIET Ne 5

OO6patumsbie U HeoOpaTUMBbIe npoiiecchl. TernoTta. Pabota. AHanutudeckoe BhIpakeHUE
MEPBOT0 3aKOHA TEPMOANHAMUKH.

58



2. HachblleHHbIN U BIaXXHBIM HACHIIIICHHBIM BOJSHOM nap. UTO Ha3bIBaeTCs] TEPMUUECKUM U
JTMHAMUYECKUM PaBHOBECHEM BOASHOTO napa. CTEeNeHb CYXOCTH U CTETICHb BIAXKHOCTH, YEM
OHM OIPEACIISIIOTCS U KaK HaXOATCs?

3. Konraktusiii TemnoodmeH. OcoOEHHOCTH Mepeauu TeIUIOTH IPY B3aUMHOM KOHTAKTe JIBYX
Tesl. KOHTaKTHOE TepMHUYECKOE CONPOTUBIICHUE.

3aB. kadenpoit
«TemmoTexHUKa ¥ TUIPABINKA» P.A-B. Typuyes
20.06.

T'PO3HEHCKHI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUII YHUBEPCUTET
NHCTHUTYT SHEPTETUKU
KA®EJIPA "TEIIVIOTEXHHUKA 1 T'HJIPABJIUKA"

Hucuuminza TepMoIMHAMMKA M Telulonepexaya
Cemectp - 7
['pynma 3Hb. 3HP-19
BUJIET Ne 6

1. TemnoeMKOCTh, rpaduueckoe H300pakeHUE TEINIOEMKOCTH TemIoeMKOCTh CMECH Ta30B.
Ypasuenue Matiepa.

2. TepmoauHamMHuecKHe MTPOLECCH pealIbHBIX Ta30B. CBolicTBa BOAsHOrO napa. P-V
JuarpaMma
BOJIsIHOTO napa. Onpenenenne napaMeTpoB BoAbl U napa. Cyxoil HachILEHHBIN HTap.

3. JuddepenunanbHoe ypaBHEHHE CTAIIMOHAPHON TEIUIOMPOBOAHOCTH IS INIOCKOH
CTCHKH.
MHorocnoiHas CTeHKa. TepMU4eCKOe CONPOTUBIICHUE CTEHKU. Y paBHEHHUE NI
ONpeIeTICHUs NaJICHUSI TEMIIEPATYPhl B KAKIOM CJI0€ MHOTOCTIOMHOM cTeHKU. KoHTakTHOE
TEPMHUUYECKOE COIIPOTUBIICHHUE.

3aB. kadenpoit
«TennorexHuka v TUIPaBIUKA» P.A-B. Typinye
20.06.

I'PO3HEHCKUI TOCYIAPCTBEHHBI HE®TSIHOM TEXHUUYECKUI YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®EJIJPA "TEIIOTEXHUKA U T'HJPAB/IMKA"

Hucuuminna TepMoaMHaMKMKA M Telulonepenaya
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Cemectp - 7.
I'pynmna 3Hb, 3HP-19

BUJIET Ne 7

TepmoanHamMuueckuil mpounecc. PaBHOBECHBIE 1 HEpAaBHOBECHBIE IIpoLiecchl. Penakcanus.
Pa6oTa. Pabota pacmpenus. Pabodas nuarpamma.

HacpiieHHslil 1 BiaXHbIM HACBILIEHHBINA BOASHON nap. YTo Ha3bIBaETCA TEPMUUECKUM U
JMHAMUYECKUM PAaBHOBECUEM BOJSHOTO Mapa. CTeneHb CyXOCTH U CTETEHb BIAXKHOCTH, YEM
OHM OIPEACIISIIOTCS U KaK HaXOosATcs?

ChopmynupyiiTe HOHATHS: TeMIepaTypHOE I10JIe, U30TepMUUECKasi HOBEPXHOCTh, IPAHUEHT
TEMIIEPATYPbl, MOIIHOCTH TEIJIOBOIO NIOTOKA, YAEJIbHBIN TEMJIOBON NOTOK.
TennonpoBoAHOCTE. YpaBHEHHUE TEINIOBOM NPOBOAUMOCTHIO CTeHKHU. Temiosoe
U TEPMHUYECKOE CONMPOTHUBIIECHUEM CTEHKH U €T0 YpaBHEHHUE. YPAaBHEHUE TEILUIOBOU
NPOBOJUMOCTBI CTEHKHU.

3aB. kadeapoii
«TennoTexHuKa U TUIPaBIUKaA» P.A-B. Typinyes
20.06.

'PO3HEHCKUI TOCYIAPCTBEHHBII HE®TIHON TEXHUYECKWI YHUBEPCUTET
MHCTUTYT SHEPTETUKU
KADEJ[PA "TEIIVIOTEXHUKA U I'/[PABJIMKA"

,HI/ICI_[I/IHJ'II/IHa TepMoaMHAMHUKA ¥ TeIJIoNepenaya

Cemectp - 7
I'pynma 3Hb, 3HP-19

BUJIET Ne 8

I1epBb1it 3ak0H TepMoaMHAMUKU. [loHsATHE BHYTpeHHEHN 3Hepruu. Temora.
MatemaTtrueckoe
BBIPAKEHHE IEPBOT0 3aKOHA TEPMOJINHAMHUKH.

TepMoaunHaMHUYeCcKHUe NMPOLECCH UA€albHBIX I'a30B B 3aKPBITHIX CUCTEMAX.
N3oTtepmuyeckuil npouecc (BplunMcieHUe pabOThl H3MEHEHHs 00beMa rasa,
KOJINYECTBO TEIUIOTHI, IOJIBEACHHON (MM OTBEIEHHOMN) K ra3y B IIpoliecce, U3MEHEHUE
BHYTpPEHHEH 3HEpPTUU CUCTEMBI B IIPOIIECCE).

MHorocnoliHas cTeHka. TepMHUeCKOe CONPOTUBIIEHUE CTEHKU. Y paBHEHUE IS
OTIpeieNIeHus aIEHUs TEMIIEPATypPhl B K&KIOM CII0€ MHOTOCIIOMHOMN CTEHKH.
KonTakTHOE TepMHUeCKOe CONPOTHUBIICHUE.
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3aB. Kadeapoii
«TemmoTexHUKa ¥ TUIPABINKA» P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYJIAPCTBEHHBII HE®TIHOM TEXHUYECKUI YHUBEPCUTET
MHCTUTYT SHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA 1 I'HJ]PABJIUKA"

JlucuuruinHa TepMonnHAMUKA ¥ TelJionepenaya
Cemectp - 7.
I'pynma 3Hb. 3HP-19
BUJIET Ne 9

Bropoii 3akon TepmoanHaMuku. O0bsCHEHHE BTOPOT0 3aKOHA TEPMOJAMHAMUKNA Ha OCHOBE
INPUHIMIMAIBHOW CXEMBI TEIJIOBOT O ABUTraTens. MzmepeHue neiaeBou.
(mone3Hoi) pabotsl B kpyrosom npouecce. KIIJ[ kpyrosoro npouecca

TepMoanHaMHUYeCKHUEe NMPOLECCH UAealbHBIX I'a30B B 3aKPBITHIX CUCTEMAX.
N3006apHblil mpouecc (BblYMCIEHUE pabOThl HU3MEHEHUs 00beMa ras3a, KOJIMUeCTBO
TEIUIOThI, OJBEAECHHON (MM OTBEIEHHOM) K ra3y B Ipoliecce, U3MEHEHHE BHYTPEHHEH
SHEPTHH CUCTEMBI B TIPOIIECCE).

[unuaapuyeckas creHka. BeipaxkeHue 3akoHa @ypbe 11 HUIMHIPUYECKON CTEHKH.
BripaxkeHne 3aBUCUMOCTH AJIS pacyeTa TEIIOBOr0 MOTOKA Yepe3 MUIUHIPUIECKYIO
cTeHKy. TepMuueckoe cONPOTUBICHUE HUIUHAPUIECKON CTEHKHU.

3aB. Kaeapoii
«TennorexHuka U ruIpaBINKa» P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYJIAPCTBEHHBII HE®TIHOM TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'HJJPABJIUKA"

JlucuuruinHa TepMonnHAMHUKA U TeNJIoNepenaya
Cemectp - 7
I'pynna 3Hb, 3HP-19
BUJIET Ne 10
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Huxn Kapno. Tepmudeckuit k.n.0. nukia Kapuo. Ouranenus. Dutrponus ra3zos. T-S
JuarpaMma.

TepMOI[HHaMHqCCKHG OpoueCChl UACAJIIBHBIX I'a30B B 3aKPBITHIX CUCTCMaAX.

N3oxopHbIil pouecc (BrluUcIeHHuEe paboThl U3MEHEHUs o0bema rasza, KOJIM4ecTBO

TEIUIOTHI, IOJIBEICHHOM (MJIM OTBEIEHHOMN) K Ta3y B MpoLecce, U3MEHEHUE BHYTPEHHEN
SHEPTHH CUCTEMBI B TIPOIIECCE).

IInockas crenka. Boipaxkenue 3akona Oypbe 115 MIOCKON CTEHKH.
BripaxkeHue 3aBUCUMOCTH JJIsI pacyeTa TEIJI0BOro MOTOKa Yepe3 MIIOCKYI0
cTeHKy. TepMuueckoe COMPOTUBICHUE MIIIOCKON CTEHKH.

3aB. kadenpoit
«TennorexHuka U ruIpaBINKa» P.A-B. TypnyeB
20.06.

'PO3HEHCKUI TOCYIAPCTBEHHBII HE®TIHON TEXHUYECKWI YHUBEPCUTET
MHCTUTYT SHEPTETUKU
KAD®EJIPA "TEINJIOTEXHUKA U I'JJPABJIUKA"

JucuumimHa TepMoanHAMNMKA M TeIIoNepenavya
Cemectp - 7.
['pynma 3Hb, 3HP-19
BUJIET Ne 11

TeruoeMkocTs ra30B. OT 4ero 3aBUCHUT TEIIOEMKOCTb ra3oB? Kak onpexaensiercs
KOJIMYECTBO MOJBeIeHHOTO Teria? CpeiHss TeI0eMKOCTb.

Bropoii 3akoH TepMmoanHamMuku. OObsICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKN Ha OCHOBE
IPUHIMIMAIBHOM CXEMBI TEIJOBOro ABurartens. zmepeHue neneBou
(mone3noit) pabotel B kpyroBoM npouecce. KIIJ[ kpyroBoro npormecca.

KakoBa ¢usnueckas cymHoCTb nepeaayu Temia TemionpoBoiHocThi0. Chopmynupyite
MOHATHS: TEMIIEPATypHOE T0JIe, U30TEPMHUIECKAs TIOBEPXHOCTh, TPAIUCHT TEMITEPaTyPHI,
MOIIIHOCTb TEIUIOBOTO MOTOKA, YENIbHBIHN TEII0BOM NOTOK. KOHTaKTHBIN TEeI000MeH.
OcoOeHHOCTH TIepeauy TEIUIOThI TPH B3aUMHOM KOHTAaKTe ABYX Tell.

KoHnTakTHOE TepMHUUYECKOE CONTPOTUBIICHHUE.

3aB. Kadeapoii
«TeroTexHukKa u ruJIpaBiIuKa» P.A-B. Typnyes
20.06.
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I'PO3HEHCKUIA TOCYJIAPCTBEHHbBII HE®TAHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'MJ][PABJIMKA"

JucuunnnHa TepMonnHaMuKAa U TenJionepeaaya
Cemectp - 7
I'pynna 3Hb, 3HP-19
BUJIET Ne 12

VYpaBHEeHHE COCTOSIHHS UACAIBHBIX M pealbHbIX Tra30B. OObeIMHEHHOE ypaBHEHUE
MenneneeBa-Knaneiipona. [ImoTHOCTE 1 yaenbHBIN 00beM cMecH ra3oB. Macca
cMecH ras3oB. ['a30Bast MOCTOSIHHAST CMECH.

[IepBslit 3ak0H TepMoauHamMuKHU. [lonsaTHe BHyTpeHHEN 3Hepruu. Temiora.
MaremaTtnueckoe BbIpa)KEHHE IIEPBOTO 3aKOHA TEPMOIUNHAMHUKHU.

Tenmootnaya. YpaBHEeHHE TEIJIOBOM MPOBOJAUMOCTHIO CTEHKHU. TemioBoe Uiu
TCpMI/I‘-IGCKOG COHpOTI/IBJ'ICHI/IeM CTCHKH U €T0 ypaBHeHMe.

ChopMynupyiTe TOHATHS: TEMIIEPATYPHOE TI0JIE, H30TEPMHUUECKasi TOBEPXHOCTh, TPATUEHT
TeMnepaTypH, MOITHOCTH TCIIJIOBOI'O IIOTOKA, YJIGJ'H)HI)II\/'I TGHJ’IOBOI\/'I IIOTOK.

3aB. kadenpoit
«TernoTexHuKa u THJIpaBiIuKa» P.A-B. Typnye
20.06.

2.

'PO3HEHCKUI TOCYIAPCTBEHHBII HE®TIHON TEXHUYECKWI YHUBEPCUTET
VHCTUTYT SHEPI'ETUKU
KADEJ[PA "TEIIVIOTEXHUKA U I'/[PABJIMKA"

HI/ICI_[I/IHJ'II/IHa TepMoIMHAMHUKA M TeIJIoNepenaya

Cemectp - 7
['pynma 3Hb, 3HP-19

BUJIET Ne 13

[1noTHOCTH M ynenbHBIN 00BEM cMecH Ta30B. Macca KOMIIOHEHTOB CMECH T'a30B.
Kaxymasics

MOJIEKYJISIpHAsi Macca CMECH. Y paBHEHUE COCTOSIHUSI cMecH ra3oB. ['a3oBas mocTosIHHAS
CMECH.

Bropoii 3akon TepmoanHaMuku. OObsCHEHNE BTOPOT0 3aKOHA TEPMOJANHAMUKHA Ha OCHOBE
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IPUHIMIIMAIBHOM CXEMBI TEIJIOBOro ABuUrarens. U3MepeHue neneBou
(mone3Hoii) pabotel B kpyroBom npomecce. KIIJ[ kpyrosoro npoiecca.

ChopmynupyiiTe MOHATHS: TEMIIEPATyPHOE T0JIe, H30TEPMHUUECKAs IOBEPXHOCTh, TPAJHCHT
TEMIIepaTypbl, MOIIHOCTb TEIUIOBOIO ITOTOKA, YIEIbHBIN TEIIOBOM MOTOK.
TennonpoBOAHOCTE. YpaBHEHHE TEINIOBOM NPOBOJAUMOCTBIO CTEHKH. Temiosoe
NN TCPMUUCCKOEC COMPOTHUBIICHUCM CTCHKHU U €0 YpPaBHCHHC.

3aB. kadenpoit
«TennorexHuKa U TUIPaBIUKA» P.A-B. Typinyes
20.06.

T'PO3HEHCKUI TOCYIAPCTBEHHBII HE®TIHON TEXHUYECKWI YHUBEPCUTET
VHCTUTYT SHEPI'ETUKU
KADEJ[PA "TEIIVIOTEXHUKA U I'/[PABJIMKA"

JucuurnianHa TepmoauHaMHKa M TelJionepenaya
Cemectp - 7
['pynma 3Hb, 3HP-19
BUJIET Ne 14

CwmecH naeanbHbIX Ta3oB. 3akoH JlanbToHa. UTO HA3BIBACTCS MacCOBOM U 00BEMHOM JONIEH
KoMIoHeHTa cmecu? Kak oHu Belpaxarorcs. 3akoH Amara.

[Mukn Kapuo. Tepmuueckuii x.n.0. nukia Kapuo.

MHorocnolHas cTeHka. TepMHUeCKOe CONPOTUBIIEHUE CTEHKU. Y PaBHEHHE IS
ONpeIeTICHUs MAJICHUS] TEMIIEPATYPhl B KAXKIOM CII0€ MHOTOCTIOMHOM cTeHKH. KoHTakTHOE
TEPMUYECKOE CONIPOTUBIICHHE.

3aB. kadenpoit
«TemmoTexHUKa ¥ THUIPABINKA» P.A-B. Typnyes
20.06.

T'PO3HEHCKUI T'OCYIAPCTBEHHbBIN HE®TSHOM TEXHUYECKUII YHUBEPCUTET
WHCTHUTYT SHEPTETUKU
KA®EJPA "TEIJIOTEXHUKA U THJJPABJIUKA"
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I[I/ICI_[I/IHJ'II/IHa TepMoaIMHAMMKA M TeIJIONepenaya

Cemectp - 7
I'pynmna 3Hb, 3HP-19

BUJIET Ne 15

TepMuueckoe ypaBHEHHE COCTOSHUS. Y PaBHEHUE COCTOSIHUS UACATBHBIX Ia30B. Y paBHEHUE
Peanpubix razoB (Ban-nep Baanbca).

[lepBrlii 3aKOH TEPMOAVMHAMUKH. DHTAIbIUA. DHTponus razos. T-S nuarpamma.

UYro Takoe cBOOOIHAS M BBIHYX/IEHHAst KOHBEKIM. OCHOBHOM 3aKOH TEIIONPOBOIHOCTH. B
YEM €ro CyIIHOCTh? MHOrocoiHas cTeHka. TepMUUecKoe COIPOTUBIIEHUE CTEHKH.
YpaBHeHHUE 11 ONPEACICHUS MaJleHAs TEMIIEPATyphl B KaXKJI0OM CJI0€ MHOT'OCJIONHOU
cTeHKkH. KoHTakTHOE TepMUYECKOE COIIPOTUBIICHNE

3aB. kaeapoii
«TennorexHukKa v TUIPABIMKA» P.A-B. Typnyes
20.06.

I'PO3HEHCKUIA TOCYJJAPCTBEHHbIN HE®TAHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U I'M/IPABJIUKA"

Hucuumirza TepMoaMHAMMKA M Telulonepexaya
Cemectp - 7
I'pynna 3Hb, 3HP-19
BUJIET Ne 16

[TonsiTe TepMOAMHAMUYECKOM CHCTEMBI (M30IMPOBaHHASI U HEU30JIMPOBAHHASI CUCTEMA).
OcHOBHBIE TEPMOIUHAMUYECKHUE MTApAMETPhI COCTOSHUSA (yIETbHBIA 00BEM, IIIIOTHOCTD,
JaBJIeHHE, TeMIIepaTypa).

Bropoii 3akon TepmoanHaMuku. OObsICHEHHE BTOPOTO 3aKOHA TEPMOJAMHAMUKHA Ha OCHOBE
NPUHIMITHAILHOW CXEMBI TEMJIOBOTO ABUTaTelnsi. 3MepeHue 1meneBoi
(mone3Hoii) pabotel B kpyroBom npomecce. KIIJ[ kpyrosoro npoiecca.

Kakue ¢akTopsl onpeaessifoT HHTEHCUBHOCTh KOHBEKTHBHOTO TEIIO0OMeHa?
Jaiite onpeneneHrne NOHATUIO TEPMUYECKOTO CONPOTUBIIEHUS CTEHKU. Lunmuapuyeckas
cTeHka. Beipaxkenne 3akoHa Oypbe LI UUIMHAPUYECKON CTEHKU. BeipaxkeHnne
3aBUCUMOCTH JUJISI pacyeTa TEIUIOBOTI0 MOTOKA Yepe3 UMIUHAPUYECKYIO CTEHKY.
TepMuyeckoe CONPOTUBICHNE UUIUHAPUUECKON CTEHKH.

65



3aB. kadenpoii
«TennorexHuka v ruIpaBIUKa» P.A-B. TypnyeB
20.06.

T'PO3HEHCKHI F'OCYJAPCTBEHHbBIN HE®TSHOM TEXHUYECKUII YHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHHUKA 1 T'HJIPABJIUKA"

Hucuuminza TepMoanHamMHuKa ¥ Temlonepenaya
Cemectp - 7
I'pynmna 3Hb, 3HP-19
BUJIET Ne 17

1. CwMecu uaeanbHbIX ra3oB. 3akoH AMara. O0ObeMHbBIE U MACCOBBIE JOJIA KOMIIOHEHTOB.
Brruucienne yaenpHOro oobeMa cMect. Y paBHEHHE COCTOSIHHS M Ta30Basi IOCTOSTHHAS
CMECH.

2. [Ilepsslii 3akoH TepMoarHaMuKku. [ToHsTre BHyTpeHHeH sHeprun. Pabota pacimpenus.
Huxn Kapso.

3. 3aBucumMocTh K03 (HUIIMEHTA TEIUIONPOBOJHOCTH Pa3IMYHbIX BEIIECTB (METAILIOB,
KUJKOCTEH M ra3oB) OT Temreparypsl. MHorocinoiiHas cteHka. Tepmuueckoe
COIIPOTHUBJICHUC CTCHKMU. ypaBHeHI/IC AJIs1 ONIPCACIICHUS MAACHUS TEMIICPATYPhI B KAXKIOM
CJI0€ MHOTOCJIOMHOM CTEHKH.

3aB. kadenpoit
«TennorexHuka v TUIPABIMKA» P.A-B. Typnyes
20.06.

I'PO3HEHCKUIA TOCYJAPCTBEHHbII HE®TAHON TEXHUYECKUM YHUBEPCUTET
VHCTUTYT SHEPI'ETUKU
KADE/IPA "TEIVIOTEXHUKA U I'M/[PABJIUKA"

Hucuumirza TepMoaMHAMMKA M Telulonepexaya
Cemectp - 7
['pynma 3Hb, 3HP-19
BUJIET Ne 18

1. TepMOI[I/IHaMI/I‘IQCKaSI cucrema. ypaBHCHI/IG COCTOSAHUA.
YPaBHeHI/Ie COCTOAHUS UACAIIBHBIX U PCAJIbHBIX I'da30B.



Tepmonunamuueckuii npouecc. [lonstue penakcaunu. Hukn KapHo.

Kak Bnusier hopma CTEHKH Ha BEIMYUHY €€ TEPMUYECKOTO COTIPOTHUBIICHUSI.
Hunmuaapudeckas cteHka. Beipaxkenue 3akoHa Oypbe U1 HUIMHAPUYECKON CTEHKH.
BripaxkeHne 3aBUCHUMOCTH pacyeTa TEIUIOBOTO MOTOKA YEPE3 UUIUHAPUYECKYIO CTEHKY.
TepMuyeckoe CONPOTUBICHUE TUIUHAPUUECKON CTEHKH.

3aB. kadenpoit
«TemmoTexHUKa ¥ TUIPABINKA» P.A-B. Typuyes
20.06.

I'PO3HEHCKUI TOCYJIAPCTBEHHBII HE®TIHOM TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KA®EJIPA "TEIIVIOTEXHUKA 1 I'HJJPABJIUKA"

JlucuuruinHa TepMonnHAMUKA M TelJionepenaya
Cemectp - 7
I'pynmna 3Hb, 3HP-19
BUJIET Ne 19

CMecH uaeainbHbIX Ta30B. 3akoH AMara. O0ObeMHbBIE 1 MacCOBBIE JOJIH KOMIIOHEHTOB.
Beruucienne yaenpHOro oobeMa cMect. Y paBHEHHE COCTOSIHHS M Ta30Basi IOCTOSIHHAS
CMECH.

[Tonsitue BHyTpeHHEH 2Hepruu. Pabora pacmmpenus. Termora.
AHaJIUTUYECKOE BBIPAXKEHUE TIEPBOT0 3aKOHA TEPMOJAMHAMUKH.

Kak 3aBucuT K03 PUIHEHT TEIUIONPOBOAHOCTH PA3TUYHBIX BEIIECTB AJIS
(MeTasioB, HEMETAJJIOB, )KUJKOCTEH U Ta30B) OT TEMIEpPaTypHl.
MHorocnoiiHas cTeHka. TepMudeckoe CONPOTUBICHUE CTEHKU. Y paBHEHUE
OTIpeieNIeHus aICHUs TEMIIEPATypPhl B K&XKIOM CII0€ MHOTOCIIONHOMN CTEHKH.
KonrakTHOE TepMHUECKOE CONPOTUBIICHUE.

3aB. kadeapoii
«TennorexHuka v ruIPaBINKa» P.A-B. Typnyes
20.06.

I'PO3HEHCKUIA TOCYJJAPCTBEHHbBII HE®TAHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADEJIPA "TEIIVIOTEXHUKA U I'JIPABJIUKA"

I[I/ICI_[I/IHJ'II/IHa TepMoanMHaMMKA M TeIJIoNepenaya
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Cemectp - 7
I'pynna 3Hb, 3HP-19

BUJIET Ne 20

OcHOBHBIE TepMOIUHAMUYECKHE mapameTpsl coctosiHus (P,V,T). YpaBHeHue
COCTOSIHHSI /IS pABHOBECHON TEPMOINHAMUYECKON CHCTEMBI.

CymHOCTh BTOpOro 3akoHa TepmoauHaMuku. Lk Kapro.
ChopMynupyiTe OCHOBHOM 3aKOH TETUIOIPOBOTHOCTH.

YPaBHeHI/Ie TEIIOBOM NpOBOAUMOCTBK CTCHKH. TenmoBoe uiu
TCPMHUUCCKOC COIIPOTUBIICHUCM CTCHKH U €TI0 YPAaBHCHUC.

3aB. kaeapoii
«TennorexHuka v ruIPaBIUKa» P.A-B. TypnyeB
20.06.

I'PO3HEHCKUIA TOCYJJAPCTBEHHbBI HE®TAHON TEXHUYECKUI YHUBEPCUTET
VHCTUTYT SHEPI'ETHUKU
KADEJIPA "TEIIVIOTEXHUKA U I'JIPABJIUKA"

JlucuurinHa TepMonnHaMuKa ¥ TenJonepeaaya
Cemectp - 7
['pynma 3Hb, 3HP-19
BUJIET Ne 21

BuyTpenHsa sHeprus cucTeMbl. TermoeMKOCTh Ta30B.

YpaBHEHHE COCTOSIHUS UCATBHBIX M peajbHbIX Ta30B. OObEIMHEHHOE
ypaBHeHue MenneneeBa-KnanelipoHa.

Kakue pakTopsl onpeensoT HHTEHCUBHOCTh KOHBEKTUBHOI'O TeII000MeHa?
Jaiite onpeneneHre NOHATUIO TEPMUUYECKOIO COITPOTUBIICHHSI CTCHKH.
HuddepennuanbHoe ypaBHEHUE CTALlMOHAPHOM TEIIONPOBOJHOCTH IS
IUIOCKOM CTEHKH. 3aBUCUMOCTD JJIsl pacyeTa IIOTHOCTH TEIIOBOTO MOTOKA.

3aB. kadeapoii
«TennorexHuka v ruIPaBIUKa» P.A-B. TypnyeB
20.06.
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I'PO3HEHCKUIA TOCYJIAPCTBEHHbBI HE®TAHON TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'MJ]PABJIMKA"

JucuunnnHa TepMonnHaMuKAa U Tenjionepeaaya
Cemectp - 7.
I'pynna 3Hb, 3HP-19
BUJIET Ne 22

TCpMO,I[I/IHaMI/I‘IeCKI/Ie napaMeTpbl COCTOSAHUA. YPaBHeHI/Ie COCTOsSHUA UJCAJIBHBIX I'a30B.

OO6parumbie 1 HeOOpaTUMBIE TIpoliecchl. PaboTa. AHaTUTHYECKOE BBIPAKEHUE TTEPBOTO
3aKOHA TEPMOJIMHAMHKH.

CdopmynupyiiTe OCHOBHOM 3aKOH TEIJIONPOBOJHOCTU. B uem ero cymHocTs?
Yro Takoe cBOOOAHAS U BHIHYKICHHAsE KOHBEKIHsI. KOHTaKTHBIN TemI1000MeH.
Oco0eHHOCTH Tiepejauy TEIUIOTHI TPH B3aUMHOM KOHTAaKTe ABYX Tell.
KoHnTakTHOE TepMHUUYECKOE CONTPOTUBIICHHUE.

3aB. Kaeapoii
«TennorexHuka v ruIPaBINKa» P.A-B. Typiyes
20.06.

I'PO3HEHCKUI TOCYIAPCTBEHHBI HE®TSIHOM TEXHUUYECKUI YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®E/IJPA "TEIIOTEXHUKA U T'HJPAB/IUKA"

Hucuuminna TepmMoaMHaMKMKa M Telulonepenaya
Cemectp - 7_
I'pymma 3Hb, 3HP-19
BUJIET Ne 23

TepMO,I[I/IHaMI/I‘IeCKaH CHUCTEMA. TepMOﬂHHaMHqCCKHﬁ mponcecc. ITonsTue peilaKcanuu.

Bropoii 3akon tepmoaunamuku. [{ukin Kapno. KITJ[ nukna Kapno.

Kak onpenensiercs ko3 GUIUEHT TETIIO0TAAYH O U3 KPUTEPHATIEHOTO
ypaBHeHus. KakoBa B3aMOCBSI3b MEXTy KO (PHUIIMEHTOM TEIIOMPOBOAHOCTH
Y HAKJIOHOM TE€MIIEPAaTypHOI KPUBOU MO TOJIIMHE TEIIOBON H3OJISAIIUY.
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3aB. Kadeapoii
«TemmoTexHUKa ¥ TUIPABINKA» P.A-B. Typnyes
20.06.

T'PO3HEHCKHI F'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUII YHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHHUKA 1 T'HIPABJIUKA"

Hucuumirza TepMoIMHAMMKA M Telulonepexaya
Cemectp - 7
I'pynna 3Hb, 3HP-19
BUJIET Ne 24

OCHOBHBIE TEPMOAUHAMHUYCCKUEC MTAapaMETPBbI COCTOSAHUSA (y,I[eHBHI)II;'I 06’LCM, IIJIOTHOCTB,
JaBJICHHUC, TeMnepaTypa).
TemnoeMKoCThb ra3os.

PV-aunarpamma BogsgHOro napa.
CaolicTBa BOASHOTO apa.

KakoB xapakTep U3MEHEHHUs TEMIIEPATypPhl 110 TOJIIIMHE IUIOCKON U HUIMHAPUYECKON
cTteHok? IlnmoTHOCTE TemoBoro notoka. JIMHUM TEMIOBOro NoToka. MOIHOCTH TEMIOBOTO
noroka. Koaddumuent termonporognoct. TermmonpoBoIHOCTh OTHOCIONHOM,
MHOTOCJIONHOM, TIIOCKOW MUIMHAPHUUYECKON U CPepHUUECKOi CTEHOK.

3aB. kadeapoii
«TemmoTexHUKa ¥ TUIPABIUKA» P.A-B. Typnyes
20.06.

4.7. Bapuantel PI'P u nomamnux 3aganui

3agaya JI-1. Omnpenenuts aOCONIOTHOE JaBiieHHE, AaOCONIOTHYIO TeMIepartypy,

yAETbHBI 00beM U TUIOTHOCTDH Tra3a, 3alOJHSIONIETO COCYIl, €ClTM 0apoMeTpHYecKoe JaBlIeHHE
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aTMOC(epHOro BO3Tyxa cocTaBisieT 745 mm.pm.cm. Ha cocyae ycrtaHoBieHa V -oOpasHas
TpyOKa, 3amoJIHEHHAsT PTYThIO, C MMOMOIILI0 KOTOPOW (DUKCUPYETCs: a) M30BITOYHOE JaBJICHUE
P.s ; 0)pa3pexenue Py, (PUCYHOK).

*pd, *pd”
i

/ | T
7 | q PUT D
5

&
\'Q\

| Puss

Bun pucynka (a mnmm 0), 3HaueHUs] Macchl ra3a m , oobema V u temmeparypel 1
BbIpa)XEHHOH B rpaaycax Llenbcusi, BBIOMpAOT U3 TaOIUIbI HCXOIHBIX IaHHBIX 110 TOPSIKOBOMY
HOMEpY CTY/I€HTA B CIHCKE aKaJeMUYECKOM IPyIIIbL.

Taoauma 1
Bapuant Pu- P Py v, m, T,
CYHOK | MM.pm.CHl | MM.pHI.CIN 7 Ke ’C
1 0 - 140 325 0,331 25
2 0 - 150 340 0,214 152
3 0 - 160 360 0,315 227
4 0 - 170 380 0,180 27
5 0 - 180 400 0,287 327
6 0 - 190 425 0,435 215
7 0 - 200 450 0,177 427
8 0 - 225 475 0,238 27
9 0 - 250 500 0,197 132
10 0 - 275 200 0,082 156
11 0 - 300 125 0,095 186
12 0 - 325 375 0,128 30
13 o - 350 415 0,093 15
14 0 - 375 370 0,067 7
15 0 - 400 350 0,114 268
16 o - 420 380 0,144 245
17 0 - 435 700 0,220 178
18 o - 450 525 0,218 132
19 0 - 475 570 0,115 177
20 0 - 500 590 0,108 28
21 0 - 525 300 0,319 85
22 0 - 550 280 0,225 115
23 0 - 575 435 0,342 230
24 0 - 600 372 0,311 255
- r7r [ T ]

25 a 140 - 325 0,450 29
26 a 150 - 340 0,495 85
27 a 160 - 360 0,395 157
28 a 170 - 380 0,315 147
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29 a 180 - 400 0,523 107
30 a 190 - 425 0,910 57

31 a 200 - 450 0,785 63

32 a 225 - 475 0,890 28

34 a 250 - 500 0,442 300
35 a 275 - 200 0,344 315
36 a 300 - 125 0,468 120
37 a 325 - 375 0,371 15

38 a 350 - 415 0,510 140
39 a 375 - 370 0,647 307
40 a 400 - 350 0,420 81

41 a 420 - 380 0,506 125
42 a 435 - 700 0,687 225
43 a 450 - 525 0,726 356
44 a 475 - 570 0,690 173
45 a 500 - 590 0,620 115
46 a 525 - 300 0,458 268
47 a 550 - 280 0,559 245
48 a 575 - 435 0,640 178
49 a 600 - 372 0,535 132
50 a 520 - 280 0,700 177

3agaua /I-2. B mporecce cxaTusi B KOMIIPECCOPE JIaBIIEHHUE BO3JyXa B HEKOTOPBIC
MOMEHTBI BpeMEHHu coctaBisuio P, , P, , P; . BeIpazute HaumOoublliee U3 yKa3aHHBIX
JABJICHUN B MerarackajisX, a HaumMEHbIIee - B MWIIMMETpPax PTYTHOTO cTojba. McxomHbie
JIaHHBIC BEIOUPAIOT U3 TAOJIUIIBI COTJIACHO TIOPSIIKOBOMY HOMEPY, YKa3aHHOMY TPENoIaBaTeIIeM.
Hcxomuble qaHHbIe TadInLa 2

3agauya /I-3. Ilo maHHBIM WCIBITAaHUH MApOBOW TYpOMHBI pa3pekeHHe B €€ KOHJIEHCATOpe
coctaBisieT X %, npu GapoMeTpudecKoM JaBieHuu Pg,, klla, u t, °C. OnpeaenuTs 1aBieHne
B KoHJIeHcarope, Mlla?

HcxonHble nanHble, Tabnuna 2

Taoauna 2

Bapuant 3agaua 2 3agauya 3

PI, PZ, P3 AXv Pﬁap’ T’)

Kec/m’ bap kec/cm’ % Klla 'c
1 410° 0,6 0,25 94 97 125
2 510° 2,0 0,04 85 100 225
3 600 0,01 10,0 88 98 78
4 8000 0,08 8,0 76 85 136
5 7000 3,0 6,0 73 99 115
6 250 3,2 0,8 92 110 119
7 710° 0,7 0,5 69 95 135
8 310* 0,25 0,7 89 100 145
9 610° 0,04 5,0 95 88 158
10 15000 10,0 4,2 67 98 126
11 410 8,0 0,08 96 105 117
12 6000 6,0 5,0 75 115 225
13 9000 0,8 1,0 84 81 124
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14 150 0,5 1,2 70 96 111
15 260 0,7 2,5 80 90 113
16 350 5,0 0,06 92 85 124
17 400 4,2 8,0 62 115 110
18 1010 0,08 4,5 88 127 95
19 750 5,0 3,8 72 118 103
20 800 1,0 0,86 75 103 105
21 210° 1,2 0,64 68 85 114
22 3,3'10° 2,5 2,5 89 89 112
23 7,2'10? 0,06 1,5 65 112 110
24 2107 0,8 3,6 75 87 105
25 300 0,45 0,4 78 114 85
26 400 8,0 0,7 84 120 125
27 6'10° 4,5 0,6 82 89 225
28 8107 3,8 0,085 66 95 78
29 5,510° 0,86 0,45 75 108 136
30 3,810 0,64 0,4 85 94 115
31 200 2,5 0,7 97 106 119
32 258 1,5 0,6 92 88 135
34 360 3,6 0,085 82 120 145
35 435 0,09 0,45 74 85 158
36 785 0,,4 1,56 66 115 126
37 654 0,7 0,26 61 81 117
38 6,5'10° 0,6 0,35 71 96 225
39 4,610° 0,085 2,0 83 90 124
40 5200 0,45 2,8 87 85 111
41 4800 1,56 10,5 92 115 113
42 3600 0,23 8,7 68 127 124
43 5,55'10° 0,35 6,3 77 118 110
44 280 2,0 0,88 98 103 95
45 370 2,8 0,56 64 85 103
46 585 6,0 0,75 87 115 105
47 5655 0,65 5,56 62 81 114
48 210° 0,25 4,25 94 96 112
49 310* 7,0 0,7 69 90 95
50 4500 7,8 5,25 77 115 85
4.8. KoHTpoabHBIE 321a4H Uil NPOBEJACHHUS TEKyIlell aTTecTaluu
CTYACHTOB
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Bapmuanr 1
1. 3anucaTh COOTHOIIEHUE MEXIY €IUHHUIIAMU JTaBICHUS:

lam = .. xec/em’ = ... kee/m’ = ... Ila = ... MIla.

2. MW30piTouHOE JaBieHHE Tmapa B TemiooOMeHHMKe paBHO 3,2 Mlla 1pu
0apoMeTpUYecKOM JaBIeHUU 725 mm. pm.cm. UeMy paBHO M30BITOYHOE JIaBJICHME B ammapare,
€CNIM TOoKa3aHue OapoMeTpa MOBBICHIOCH IO 785 mm. pm.cm., a COCTOSHHE Tapa OCTaloCh
IIPEKHUM ?

3. B maponieperpesareine nap neperpeaerca oT 590 o 1890 °C. Onpenenuts 3HaYCHUS
HAYaNBbHOM M KOHEYHOH TeMmmeparyp mapa B abCONIOTHOW TeMIlepaTypHO# mikajie. PaccuuraTth
nepernaj TeMrepaTyp B maporneperpearene B rpagycax Llenscus u KenbBuna.

4. B cocyne oovemom 300 2 nHaxomutcs 0,15 xe raza mpu pazpexenun 500 ym.pm.cm.
Omnpenenuth abCOMOTHOE JaBieHue napa B cocyne (/la, Mlla), ynenbHbiii 00beM U TUIOTHOCTH
rasa, eciiu 0apoMeTpruecKoe JaBlieHHe IPUHATO 745 mm. pm.cm.

5. J1o KaKko# BBICOTBI /1, HY’)KHO HaJUTh KUJIKOCTh B IIMJIMHAPUYECKHUI cocy paauyca R ,
4T00BI crita F', ¢ KOTOPO KUAKOCTh TaBUT Ha OOKOBYIO MOBEPXHOCTH COCY/a, ObLIa paBHA CHIIE
JaBJIEHUS Ha qHO?

BapuanTt 2
1. VY CTaHOBUTH COOTHOIIEHUE MEXKAY €AUHULIAMU JaBICHUS:

0,5Mlla = ... klla = ... 6ap = ... Mmm. pm.cm.

2. B umnuHApe ¢ MOABIKHBIM IMOPILIHEM 3aKiioueH ra3. YtoOwl yjepxkaTh MOpPIICHb B
PaBHOBECHH, Ha HEro HEOOXOIUMO YCTAaHOBUTH THUPIO, co3paromyto cuiny 100 H. Ilmomrans
nonepeunoro cedenus nopiuds 0,01 a’. KakoBo abCOMIOTHOE JaBieHHE Ta3a B [MIMHIPE, €CIH
OapomeTprdecKoe AaBieHue papHo 100 xH/w?

3. Jlnsa nmpoBepkM TEPMOMETPOB MCIONB3YIOT XOPOILIO M3BECTHBIE TEMIIEPATYpPHI
IUTaBJICHUS, KUTIEHUS] M BOTOHKM BerlecTBa. [IpumMepaMu MOTYT CITyKUTh TEMIIEpaTyphl:

kunenus O, 183,0 °C;

BO3TOHKH S 78,52 °C;

maBieHust Pt 1764 °C.

Onpenenuts 3TH TEMIIEPATypbl B a0COIIOTHOM IIKae.

4. OmuH KWIOMOJIb Ta3a TPU HOPMAJbHBIX YCIOBUSX MUMeeT MmioTHocTh 0,804 kr/m’.
Kaxoi1 5T0 rasz?

5. Kak Hy»HO U3MEHUTH IIKaTy OapoMeTpuiecKoil TpyOKu, HaKJIOHEHHOH oA yriom 60°
K BEpPTUKAJIM, YTOOBI OTCYET MOXKHO OBLIO MPOM3BOIUTH B MIJITUMETpPaX PTYTHOTO CTOJI0a?
Kakoii MHBI HY>KHO B3STh TPyOKY?

Bapuant 3
1. Vkazarn COOTHOIIICHHE MEXITY eTMHUIIAMHU TEIUIOTHI U paboTHI:

L xxan = ... Joic = ... klfoic = ... Mo,

1 xBm-u=..xklxu =..J/ox=..Mlbc=..xka:¢

2. Bo ckompko pa3  M3MEHMTCS  JaBICHME Iapa, IMPOXOJAIIEro  Yepe3
TypOuHY, eciiy nepe; TypOuHoil n30bITOuHOE NaBieHue paBHo 8,95 Mlla,

a mocie TypOuHBI paspexeHue coctapiser 720 mm. pm.cm.? bapomeTpuueckoe IaBJieHUE
npussTh 1,01 6ap.

3. Jlns ompeneneHuss TEMJIOEMKOCTH Ta3a MOXKHO HCHOJIb30BaTh BbIpaxkenue C = a +
bt. ,rtne a, b - nocrosHHble KO3()PUIIMEHTHL; ¢ - TeMIeparypa B rpaaycax Llenscus. Hanmucatsb
3TO BBIpAKEHHE, UCTIONB3YS MOHATHE a0COIIOTHON TEMIIEPaTyphl.

4. Omnpenenuth IUIOTHOCTh U YIENbHBIH 00beM Bojopona (H>) mpu HopManbHBIX
YCIIOBHSIX.

5. B munuHApUYecKud cOoCyll HAJIMTO pPaBHOE IO Macce KOJIMYECTBO BOJBI U PTYTH.
OOmas BbicoTa cTtonba >kuakocteil B cocyne 7 = 143 cm. OnpenenuTh AaBiIeHHE Ha JIHO
cocyna. [IoTHOCTE pTYTH pp = 13,6:10° k2/M°, mmotHOCTB BOAKI p, = 10° x2/M’.
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Bapmuanr 4
1. Yka3aTh COOTHOIIEHUE MEXIY €IUHUIIAMU JTABJICHUS:

0,6 Mlla = ... xlla = ... Ila = ... mm.pm.cm.

2. Jna  mpenynpexaeHUs ~— WUCHApeHuss  pTYTH U3 TPYOKH  PTYTHOIO
MaHOMETpa HaJ YPOBHEM PTYTH HAJIUBAIOT CJIOM BoJbl. OmnpenenuTsh abCOMIOTHOE JaBJIECHUE
({1a), ecnu BeIcOTA cTon0a PTYTH 537 MMm.pm.cm., a BbICOTa BOABI HaJ PTYThIO paBHA 165 mm.
bapomerpuueckoe nasienue 763 mm.pm.cm.

3. 3Hasg COOTHOIIEHUE MEXIY aOCOITIOTHON TeMIepaTypHOU MIKAJIOH M MEXIyHapOoIHON
100-rpagycnon mxkanoi Llenscus, ykasats, ckoabkuM KenbBruHam coorBercTByrOT 0, -20, -50,
3,0, 100 °C. Beipazuth Temneparypy adCOIIOTHOTO HyJIs B Tpaxycax Llenbcus.

4. YCTaHOBUTb, OJMHAKOBBI JIM COCTOSHMS paldoyero Tena, XapaKTepU3yHOIIUecs
CJIEYIOIKMMH 3HaYeHUsIMU 1apameTpoB. [lepBoe cocTosiHue:

P, = 0,15 MIla, p, = 0,75 kr/™’. Bropoe cocrosnue: P, = 1125 mm.pm.cm., Vo= 6 m°, m,
=45 ke.

5. Hunuugpuueckuit cocyn wmaccot 10 kr, miomanb OCHOBaHUS KOTOPOTO
paBHa 80 cm, HakpbiBaeTcsd KpblIKOM. [Ipm BbIKauMBaHMM BO3QyXa U3 COCyJa KpBIIIKA
NPWKUMAETCS K cOCyAy arMoc(epHbIM (OapoMeTpuyecknM) AaBieHHEeM. Eciau BO3ayX oTKadyaH
10 JTABJICHUS 50 MM.pm.cm., TO Kakou JIOJKHA
OBITh Macca rpys3a, MIPUBELICHHOTO K COCYAY, YTOObI OTOPBATh €ro OT KPBIILIKU?

Bapuant S
1. VY cTaHOBUTH COOTHOIIICHHE MEXTY e JUHUIIAMU paboTHI:

1 kBm-u = ... k/[oic = ... MIoic = ... kxan.

2. Pazpexenue B  JBIMOXOJIE€ IApOBOTO  KOTIA  H3MEPSETCS  TATOMEPOM
C YIJIOM HakjJIoHa TpyOKH K TOpu3oHTY, paBHbiM 30°. JlnuHa crtomba  BOJBI,
OTCUMTAaHHasg IO IKaje TAromepa, paBHa 160 wmm. Omnpenenuts  abCOTOTHOE
naBinenue raza (Mlla), ecnm mokasaHnwe ~OapomeTpa paBHO 746 wmm.pm.cm.

(pUCYHOK).

€ ¥ Pdap

I
-

Y N

3. Kakasa temneparypa Boime: 5 °C unu 250 K? CkonbkuM KenbBHHAM COOTBETCTBYET
TeMIepaTypHbIil uHTepBan At =5 °C?

4. B cocyne BMmectumocthio 500 1 comepxkutrcsa 0,368 ke BOAsSHOrO Mmapa IpHU
n30eITouHOM naBneHuu 0,76 6ap. Onpenenuts abcoMoOTHOE NaBieHUe napa B cocyae (Mlla), a
Tak)Ke TUIOTHOCTh U YJENbHBIN 00beM Mapa, eciau 0apoMeTpuyecKkoe JaBlieHue cocTtaBisier 750
MM.pm.cm.

5. Ha kakyro MakCHUMalbHYIO BBICOTY BCACBIBAIOIIMN HACOC MOXET MOAHSATH PTYTh B
TpyOKe, ecau arMocheproe nasienune pasao 0,93'10° I1a?

Bapuaur 6
1. Yka3aTbh, CKOJIbKUM MHJUTUMETPAM PTYTHOTO CTOJI0A COOTBETCTBYET
lamu=..16ap = .., 1«l/kcw’; P, =..P, -HOpMaIbHOE aTMOC(PEPHOE JaBIECHHE,

i ¢puznueckas armocdepa.

2. [NueBmatnueckuit npecc nuamerpom 0,4 M pazsuBaet ycunue 635000 H. Onpenenuts
a0CONIOTHOE NaBJICHWE BO3Ayxa B mwiuHape (Mlla), ecnmu Gapomerpuyeckoe naBicHue 745
MM.pm.cm.
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3. Baxneilmeil xapakTepucTHKON pabodux Ten SBJISETCS KpUTHYECKas TemIeparypa.
Jns kucnopozaa, BO3AyxXa U aMMHUaka 3Ta TeMmIrepaTypa paBHa cOOTBEeTCTBEHHO -118,1; --140,7;
132,4 °C. Haiiti 3HaueHMs YKa3aHHBIX TEMIIEPATYDP B a0COIOTHON TEMIIEPATYPHOM IIKAJIE.

4. B cocyne Bmectumocteio 400 7 Haxomutcs 0,4 ke rasa mpu paspexenun 400
mm.pm.cm. OnpenenuTs aOCOIIOTHOE JaBJICHUE ra3a B COCYJIe, BBIPa3UB €0 B MEramnackaisx U
Oapax, a TakKe HaWTH IUIOTHOCTh U YJenbHbIH 00beM rasza. [lpuHsATh Oapomerpuueckoe
JaBJICHUE PaBHBIM 745 mm.pm.cm.

5. OnHa n3 OyTHUIOK HAIMOJTHEHA BOAOH, ApyTas - pTyThio. [loToHET 1 OyTHIIIKA C BOJIOM,
eciii onmycTUTh ee B Boay? IloToHeT jin OyThIIKa CO PTYTbHIO, €CIIM OMYCTUTH €€ B pTyTh? OTBET
NaTh, YUUTBIBASL, YTO Ppm > Pemeria > Peodw

Bapuant 7

1. YCcTaHOBUTH COOTHOLIEHUE MEXKIY €AMHHUIIAMHA MOIIHOCTH:

1 kxan/u = ... Bm.

2. PryTHBII BakyyMMeTp, NPHCOEAMHEHHBIM K COCyly, NOKa3bIBaeT paspexeHue 420
MM.pT.cT. JlaBienue atmocdepHoro Bozayxa 99 xlla. Omnpenenutb aOCONIOTHOE NaBJICHHUE B
COCyJIe B Meranackaisx, 0apax, KUJIOoMmacKasx.

3. Kakas temneparypa mmwke: -125 °C wma 78 K, 315 K wm 42 °C? Cxombkum
KEJIbBUHBIM COOTBETCTBYET TEMIIEpAaTypHbIi uHTEpBan At =78 °C?

4. QU= KUIOMOJIb Ta3a IPH HOPMAJIBHEIX YCIOBUSIX UMEET INIOTHOCTE 1,43 xe/v’. Kakoii
9TO ras?

5. IlpenoxpaHuTeNbHbIN KianaH mapoBOro KOoTia (PUCYHOK) JOJKEH OTKPBIBATHCS MPHU
nasieHun P . [Inomanp 3aKkpbIBa€MOro KjamaHoM OTBepcTUs paBHa S . Ha kakoM paccTOSITHUM OT
OCH BpallleHUsI HaJa0 MoMecTuTh rpy3 C maccod M, eciid TOPU3OHTAIBHBIN CTEPKEHb UMEET
Maccy mu gmuay OB=17, aOA =0,251?

o

Bapuanr 8

1. YcTaHoBUTH COOTHOLIEHUS MEXy eAMHULIAMU JTaBJICHUS:
0,1 Mlla=...Ila =...xlla = ... 6ap = ... mm.pm.cm.

2. MaHomeTp, YCTAHOBJIIEHHBII Ha  pecuUBEpe CO  CXKaTbIM  BO3IYXOM,
nokassiBaeT aasienue 1,5 Mlla. bapomerpuueckoe nasnenue 740 mm. pm.cm.
Ornpenenuth a0COIIOTHOE JaBlIeHHE BO3/lyXa B pecuBepe. OTBET JaTh B Meranackalsx u 6apax.

3. KakoBbl Temneparypsl aOCOIIOTHOTO HYJIS, TPOMHON TOYKM M TOYKU KHUIIEHUS BOJbI
IIpY HOpMaJIbHOM aTMoc(epHoM naBiaeHuu 760 ym.pm.cm. no mxane KenpBuna?

4. OnpenenuTh IUIOTHOCTh W YIENbHBIH OOBEM YIJIEKUCIIOTO ra3a MpU HOPMAJIbHBIX
YCIIOBUSIX.

5. I'-obpa3Has TpyOka, AJMHHOE KOJEHO KOTOPOW OTKPBITO, HAMOJIHEHAa BOJOPOJIOM.
Kyna Oyner BeIrHyTa pe3suHoOBast IJIEHKA, 3aKphIBAIOIIasi KOPOTKOE KOJIEHO TPYyOKH?

Bapuaut 9
1. YcTaHOBUTH COOTHOIIIEHUE MEKIY €UHHUIIAMU TEIUIOTHI:

1 kxan = ... kloic = ... Ioic = ... M.
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2. PTyTHBI BaKyyMMETp, IPUCOECIMHEHHBINH K KOHJEHCATOPY, MMOKA3BIBAET pa3peKeHUE
512,5 mm.pm.cm. ipu Temneparype 0 °C. AtmocdepHoe naBiaeHue Mo pryTHoMy Oapometpy 729
MM.pm.cm. TIpU TOH ke Temneparype. OnpeaenuTs aOCOMIOTHOE JaBJICHHWE B KOHJEHCATOPE B
MeTarnacKajsx.

3. [Ins onpezenenust TEIIOEMKOCTHU ra3a PpeKOMEHYeTCsl HCTIOb30BaTh BelpaxkeHue C =
a + bt + ef, e a, be - mocTosHHBIE KO>()DHUIMEHTEL; { - TEMIIEPATYpPa, BHIPAKECHHAS B
rpanycax lleascusi. Hanucarh 3aBUCUMOCTD TEIJIOEMKOCTH OT TEMIIEpaTyphl, €CIM B KauecTBe
aprymeHTa OyJeT UCIIOJIb30BaThCs TeMIiepaTypa B KenpBruHax.

4. YCTaHOBUTH, OJMHAKOBBI JIM COCTOSHUS pabodero Tena, XapaKTepHU3YIOIIUecs
CJICTYIOIIMMHU 3HAYCHHUSIMHU TTaPaMETPOB: TMIEPBOE COCTOSTHHE -

t; =15 °C; p; = 0,25 m’/ke; BTOpOE coctostnue — 1, =293 K, V=8 m’, m = 10 k2?

5. B munmmHApH4YecKyr0 eMKOCTh auaMmeTpoM D = 25 cMm HanmuTa BoAa, 3aHMMAIOIIAs
oovem V = 12 1 KakoBo [gaBleHHWE BOJbI HAa CTEHKY €MKOCTH Ha  BBI
cote 10 cm ot ara? I1n0THOCTH BOABI NpHHATH 10° x2/M.

BapuanTt 10
1. YcTaHoBUTH COOTHOIIICHUE MEXKITY eIMHULIAMHU paboTHI:
1 kBm-u=.. Mo = ... k/[oc = ... kkan.

2. IlnmeBmatnueckuii mnpecc guamerpom 0,5 m pasBuBaer ycwme 1 MH
npu  OGapomeTpuyeckoMm  JaBieHun 745  wmm.pm.cm. KakoBo aOCOJIOTHOE  yCHIIWE,
pa3BUBaeMOE MPECCOM, €CIIH PU HEU3MEHHOM a0COJIFOTHOM JaBJICHUH BO3AyXa
B LWJIMHJpE Npecca GapoMeTpudecKoe aBieHue Bo3pacTaet 10 760 vm.pm.cm.?

3. Kakas remnieparypa Boiuie: 40 °C nnu 340 K? Belpa3suTh TeMnepaTypHblii HHTepBaa At
=40 K B rpanycax Llenbcus.

4. B cocyne Bmectumoctsio 200 2 cogepxxurcs 0,870 ke ra3a npu n30bITOYHOM JAaBICHUN
0,08. OnpenenuTh aOCOMIOTHOE JABJIECHUE B COCYE, TUNIOTHOCTh M YJIEIbHBIN 00BEM Ta3a, eciu
OGapoMeTpuyueckoe JaBieHue coctasiser 750 mm.pm.cm.

5. HopmanbHas TeMrepaTypa Tena 4denobeka cocrapuseT 37 ’C. no mkane @apenreiira?

Bapuaur 11
1.YCcTaHOBUTH COOTHOILIEHUE MEXKY €IMHUIIAMHA MOLIHOCTH:

1 kxan/u = ... Bm.

2. B Hauaze pacxoj0BaHHs BO3/yXa MaHOMETpP Ha BO3IYIIHOM OaljIOHE MOKa3bIBaeT 2,5
MIlla, a B xoHme ero moka3anue coctaBuio 0,5 6ap. Iloxazanume Oapomerpa paBHO 700
mm.pm.cm. Bo CKOJIBKO pa3 ynaio JaBjeHHue Bo3ayxa B Oamnone?

3. Ilpu usmepenun 0apOMETPUUYECKOTO JABJICHHSI BBHICOTOM PTYTHOrO CTOJ10a BBOAUTCS
MIOTIpaBKa Ha TEMIIEpaTypy OKpY’Kalolle cpeipbl, Bbipaxaemas (hopMyon P = Py (I-
0,000172 1),

rae ¢ - temmeparypa, °C. Hamucath 3TO BBIpaK€HHME Tak, YTOOBI €ro MOXKHO OBLIO
HCIIOJIB30BATh IIPH YCIOBUH, YTO TEMIIEpATypa BbIpaxkaercsa B KenbBuHAX.

4. Bo cKOIbKO pa3 OTIMYAEeTCs MIOTHOCTh MeTaHa CH; OT mioTtHocTu Kucinopoga O
MIPU HOPMAJIbHBIX YCIOBHSIX?

A 5. Humuanp guametrpom 200 mm  TUIOTHO — 3aKPBIT

MIO/BELICHHBIM HA INPYKUHE IOPIIHEM, YCIOBHO HEBECOMBIM
Hu p Ser 7 CKOJIB3SIIUM Oe3 TpeHus. B munuuape oOpazoBaH BakyyM,
coctapisitouii 90 % GapomeTpudeckoro naBieHust Pg, =

- . 0,101 MIIa. Onpenennuts cuily HaTSKEHUS IPYKUHBI, €CIIN
‘4/////;4 L MIOPUIEHb HETIOABMKEH.
. ¥ F 5
P
OO M Bapuanr 12

1. YcTanoBHTH COOTHOIICHUE MCXKAY CANMHULIAMU NaBJICHUA:
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Lam = ... kec/em = ... kec/m = ... Ila = ... 6ap.

2. Jlns u3MepeHHs ypOBHS KUAKOCTH B COCYA€ HHOT/A HCIOJNB3YETCsS YCTPOMCTBO,
MOKa3aHHOE Ha pUCyHKe. OnpeaennThb
ypOBeHb OCH3HMHA B 0ake, ecliu
h =220 mm.pm.cm., a IIOTHOCTb P; =
840 xe/m’.

3. Temnepatypa napa nocie IpoXoKACHUS €ro 4epe3 MaporeperpeBarellb yBeInunIach
Ha 250 °C. Yemy paBHO yBenuueHue temneparypsl B KenpBunax? KakoBa TeMneparypa napa Ha
BBIXOJIE U3 Maponeperpesarens B KenbBuHax, eciau Ha BxoJe oHa coctaBuna 1000 °C?

4. Iucrepra Bmemaer 2-10° k2 Boasl npu Temmneparype 20 °C. TloMecTuTcs JId B 9TON
nucrepHe 2,5 »° 6ensuna’?

5. KakoBo naBneHMe B LWIMHAPE MOJ IOPIIHEM, €CIU TMOPIIEHb YJEP)KUBAETCS B
PaBHOBECHM C TIOMOIIBIO CTEpPXHS, BIOJb KOToporo aeiictByer cwia F =9.8 H  (pucyHok)

[Tnomane nopmss S = 7 cm’ . CTepsKeHb COCTABIISET ¢ HOPMAJIBIO K IIOPIIHIO IOl o = 30°.
AtmocdepHoe naBienue Ps, = 0,1 MIla. Tpenuem npenedpeus.

e

Bapuanr 13
1. YCTaHOBHUTH COOTHOIICHUE MEXIY equHULAMH naBienus: | Mlla = ... bap = ... lla

= ... klla.

2. OmnpenenuTh a0CONIOTHOE JIaBJICHUE Mapa B KOHJAEHCATOPE, €CIIU MOKa3aHUe PTYTHOTO
BakyymmeTpa paBHO 705 mm.pm.cm., a mokazanue Oapomerpa - 752 mm pm.cm. JlaBneHue
BBIPAa3UTh B MeTranacKasx.

3. Cesa3p wmexay 100-rpamycHoit mmikanoir Ilenscusi, aOCONIOTHOM TemIepaTypHOU
IIKaJIOW U MpHMEHseMOH 3a pyOekoMm mikanoil dapeHreiiTa MOKHO MOKa3aTh B BUIE CXEMBI.
BriBecTn camocToaTensHo GpopMyiy s nepecuera ¢ 'C B ¢ F ¢ ydeToM:

Temnepatypa xkunenus Boael 373 K -- 100 °C -- 212 F npu 760 mm pm.cm.
Temneparypa tasaus nbga = 273 K - 0°C -- 32 F npu 760 mm pm.cm.

4. Onpenenutb 00beM 100 Kr raza Boopo/ia MPU HOPMAIBHBIX YCIOBUSX.

5. JlaBnenue mapa Ha Bxoje B TypOuHY T aTOMHO# 3JEKTPOCTAHIIMHU, MO MACHOPTHBIM
naHHbIM, Py = 6,65 Mlla. JlaBnenue napa Ha BBIXOJAE U3 peakTopa P MU3MEpPEeHO MaHOMETPOM,
rpaJydpOBaHHBIM B TEXHHMUYECKHX arMmochepax, u Oymer P.; = 68,6 am mpu TOKa3aHUU
6apomerpa B nomenieann ADC P = 745 ym.pm.cm. Jnst obecieueHns: COOIOICHUS TACTIOPTHBIX
JTAHHBIX TYpOWHBI OILIEHUTh MaKCHUMAJIbHO MOMYCTHUMYIO ToTepro mnaBieHuss A P, Mlla, B
TpyOomnpoBoe.
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BapuanTt 14
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1. YCcTaHOBUTH COOTHOIIICHUE MEXY €AMHUIIAMU PAOOTHI:
0,5 xkxkan = ... k/loc = ... kBm " u.
2. Tsaromep mTOKa3bIBaeT pa3pekeHHE Ta30B B JBIMOBOM  TpyOe, paBHOE
83 mm.pm.cm. Onpenenutb aOCONIOTHOE JAaBJICHHUE Ta30B B Oapax, €ciau Mmoka3aHue OapomMerpa
97 klla.
3. Temneparypa BoasHoro mapa 300 °C. Ha ckoapKO TpalyCcoB €ro Hajao MEperpeTh,
4yT0OBI TeMIepaTypa napa gocrurna 773 K?
4. VYcCTaHOBUTH, OJMHAKOBBI JIM COCTOSHHUS paboyero Tena, XapaKTepHU3YoIuecs
CJIEIYIOIIMMHU 3HaYEHUSIMU I1apaMETPOB: IIEPBOE COCTOSIHUE -
P, =72 Mlla, V;- 0,004 »’/kz; BTopoe cocrosaue — P, = 2485 ym.pm.cm.
V,=0,4», m=100 xe.
5. B kene3HOMOpOXHOW  IUCTEpHE  HAXOMUTCA  BS3KUKA  Ma3yT.  YUToObI
CIIUTh Ma3yT B YCIOBHUSX MOPO3HOW MOTO/IbI, €T0 HY>KHO OBUIO pa3orpeTh.
s sToro yepe3 BEpXHUU JIIOK IIUCTEPHBI OMYCTHIIM TPyOy, MO KOTOPOM MoJaiiu
\_ HACBINIEHHBI BoAsHOM map. Korga MasyT Obil HOJHOCTBIO CIMT, TpyOy H3
\_|IWMCTEPHBI BBIHYJIH, a JIOK HEMEIUICHHO TEPMETHHECKH 3aKpBLIH. UYepes
HEKOTOpPOE BpeMsl LIUCTEpPHA OblIa CMATa aTMOC(HEPHBIM JJaBICHUEM.
> F!Onpeﬂem/m, CYMMapHYI0 pe3yJbTHPYIOUIYIO cuily F, MpUIoKEeHHYI0 K HUKHEN
AT MOJIOBUHE OOKOBOM TOBEPXHOCTH IIUCTEPHBI, €CJIM M3BECTHO, 4YTO IOCIe
KOHJEHCAlluh B  I[MCTepHE BCero mapa B  Hel  oOpa3oBajcsi  BakyyMm

P o = 700 mm.pm.cm. bapomerpuueckoe gaBienue Pgs,, = 0,1 MIla. Pazmepsl nucTepHsl: [ =
6000 »mm, D =2000 mm.

Bapuanr 15

1. HaiiTu cOOTHOIICHHE MEX/Ty SAMHUIIAMH JaBJICHUS, Pa0OTHI U MOIITHOCTH:
1 am = ... kec/em® = ... kec/m’

1 xecm = ... [foc; 1 xkec m/c = ... Bm.

2. B 1pyOke BakyymmeTpa BbicoTa cTOji0a pTyTH cocrtaBiser 546 mm.pm.cm. Hapg
PTYTbIO HaXoIUTCS CTOJIO BOJBI BbICOTOM 47 mm. bapomerpuueckoe naBieHue paBHO 736
mm.pm.cm. OnpenenuTs abCOTIOTHOE AaBieHUE B cocyne, Mla.

=1l

P /1 écs

i L_.f'
o

3. Kakas temnieparypa Boiute: 75 °C unu 425 K? Bolpa3suTs TeMnepaTypHblii HHTEpBan At
=75 °C B rpagycax aOCOJTIOTHON TEMIIEPATYPHOM IIKAJIHI.

4. B mapocOopHuKe HaxoauTcs BoAsHOW map Mmaccoit 300 xe. Ompenenutb 00BeM
napocOOpHUKA M, eclu yaebHbIi 00beM mapa V = 20,2 w'/ke.

5. Y3kas nunuHApUYeckas TpyOka UTHHOHW / , 3amastHHasl ¢ OJHOTO KOHIIA, COACPIKHUT
BO3/IyX, OTACJIICHHBIA OT HAPYXXHOTO CTOJIOOM pTyTH umHOW A  TpyOka pacronoxxeHa
OTKPBITBIM KOHIIOM BBepX. Kakoii Obuta anmuna / cronba Bo3ayxa B TpyOKe, €ciu IpH
NepeBepThIBAHUN TPYOKHM OTKPBITBIM KOHIIOM BHHM3 M3 TPYOKHM BBUIMJIACH IOJOBMHA PTYTH?
[TnoTHOCTH PTYTH paBHA P,y , ATMOCEPHOE AaBIEHHUE Py

4.9 YPABHEHHME COCTOSAHUA UIEAJIBHBIX I'A30B

3amaua 4
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Kommpeccop BcaceiBaeT V' armocdepHOro Bo3ayxa 3a T , MUH, IIpu Temreparype ¢, °C,
u naBiaeHuu P; MIla, v HarHeTaeT ero B pe3epByap o0bemMoM V. 3a Kakoe BpeMsi KOMIIPECCop
HATIOTHUT pe3epByap 10 AaBieHuss P,, Mlla, ecnu TemmepaTypa BO3lIyXa B pe3epByape
TOCTHUTHET 5, °C ? [lepen HanomHeHneM pesepByap ObuT coequHeH ¢ atMochepoit (P, = P)).
Wcxonnbie nannble, Tadnuma 3

Tadauuna 3

No V], T, t, P, Vg, P; b,

Bapuanra | »° MUH 'C MIla M MTla 'C
1 3,8 1,0 10 0,08 8,5 2,0 52
2 4,0 1,2 12 0,06 7,0 2,5 30
3 3,5 1,0 14 0,1 5,6 3,0 26
4 5,0 1,05 16 0,14 10,2 3,5 28
5 5,6 1,56 17 0,11 9,8 3,2 48
6 4,5 1,23 20 0,09 12,1 4,0 54
7 5,8 1,25 25 0,08 11,3 2,6 40
8 3,1 1,15 30 0,07 8,4 3,7 42
9 10,2 1,5 28 0,092 16,0 4,0 56
10 12,4 2,5 15 0,076 15,2 4.8 41
11 15,6 2,8 11 0,084 18,5 5,0 37
12 12,8 3,0 16 0,091 15,6 5,2 32
13 10,0 2,4 13 0,1 14,6 4,6 28
14 14,2 1,25 17 0,082 18,5 3,7 36
15 13,5 1,56 22 0,12 16,3 4,5 40
16 12,6 1,78 26 0,15 14,9 3,6 51
17 16,0 2,54 29 0,1 16,7 3,7 44
18 12,0 1,56 32 0,078 15,4 4,0 55
19 10,0 1,23 34 0,085 14,6 4,8 32
20 7,0 1,25 36 0,095 9,8 5,0 48
21 7,6 1,15 20 0,08 12,2 5,2 38
22 8,0 1,5 25 0,06 15,3 4,6 58
23 4,6 2,5 30 0,1 8,4 3,7 42
24 3,2 2.8 28 0,14 5,6 4.5 44
25 5,7 3,0 15 0,11 10,8 3,6 54
26 6,4 2.4 11 0,09 12,2 4,0 34
27 7,8 1,25 16 0,08 11,6 2,6 48
28 8,9 1,56 13 0,07 15,1 3,7 36
29 9,75 1,78 17 0,092 16,3 4,0 41
30 8,28 2,54 22 0,076 7,26 4.8 45
31 5,64 1,56 26 0,084 9,54 5,0 47
32 3,35 1,23 29 0,091 6,32 5,2 56
34 10,2 1,25 32 0,1 14,6 4,6 38
35 15,8 1,15 10 0,082 18,7 3,7 43
36 13.4 1.5 12 0,12 15.9 45 47
37 14,3 2,5 14 0,15 16,2 4,6 57
38 17,0 2,8 16 0,11 18,3 3,7 59
39 16,5 3,0 17 0,09 18,0 4.5 46
40 12,68 2.4 20 0,08 14,0 3,6 48
41 8,56 1,25 25 0,07 12,4 4,0 38
42 4,78 1,56 30 0,092 15,6 2,6 58
43 3,58 1,78 28 0,076 7,75 3,7 42
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44 14,26 2,54 15 0,084 17,2 4,0 44
45 13,2 1,56 11 0,091 18,9 4.8 54
46 12,6 2,8 16 0,082 15,6 5,0 34
47 16,5 3,0 13 0,12 18,5 5,2 48
48 12,34 2.4 17 0,15 16,0 3,6 36
49 4.8 1,25 22 0,186 6,0 4,0 41
50 14,3 1,56 26 0,075 18,1 2,6 45
3agaua 5

OnpenenuTs MObEMHYIO CHIIy BO3AYLIHOTO Iapa oobemoM V, m’, mpu temmeparype T,
K wn naBneHun P mm.pm.cm, ecid OH 3amojiHeH BojgopoaoM. Kakyroo Maccy rpyza CMOMXKET
noHATh map? Mcxomnbie nanHbie Tadbnumna 4

Taoauna 4
Ne V, t, P; Ne V, t, P;
Bapuanr | »° K mm.pm.cm | Bapuant | a0’ K MM.pm.cm
a a
1 20 256 735 26 28 293 740
2 30 270 738 27 36 303 747
3 10 280 745 28 44 310 756
4 40 295 748 29 52 295 738
5 50 300 750 30 64 268 735
6 60 298 755 31 78 282 738
7 70 288 760 32 96 303 745
8 80 293 768 34 28 297 748
9 90 303 762 35 35 315 750
10 35 310 740 36 95 320 755
11 45 295 770 37 30 278 760
12 55 268 774 38 66 265 768
13 65 282 756 39 76 278 762
14 75 303 764 40 112 290 740
15 85 297 740 41 128 267 770
16 95 315 747 42 112 285 774
17 100 320 756 43 108 300 756
18 110 278 738 44 88 310 764
19 115 265 762 45 56 295 740
20 120 278 740 46 74 268 747
21 130 290 770 47 96 282 768
22 125 267 774 48 63 303 762
23 22 285 756 49 72 297 740
24 32 300 764 50 88 315 770
25 34

uaeaabHOro rasa. ['azoseie cMecH. TeII0eEMKOCTh HIEATBHBIX Ta30B"

Bapmuanr 1
Kaprouka camoctostensHoi paboTel. Tema "WaeanpHbll Ta3. YpaBHEHHWE COCTOSHHS

5. KapTouku st caMOCTOSAITEJIbHOM Pad0ThI CTYAEHTOB 110 pa3aejay
«Tepmoaunamuka»
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1. Monspusiii o6beM (00beM 1 xMO7Ib) HEKOTOPOrO Ta3a IMpHU  JaBJICHUH
P = 0,02 MIla n Temniepatype ¢ B 3 pa3a 60JbI1e, 4eM MpHu H.y. ONpeaenuTs 3Ty TeMIEpaTypy.
Kakoii 970 ras3, eciu ero IIOTHOCTh MpH yKasaHHbiX P u T pasna 0,4167 xe/m’?

2. Macca nycroro 6ayioHa A aproHa BMecTUMOCThIO 40 7 paBHa 64 ke. OnpenenuTh
Maccy OamioHa ¢ aproHom, eciu npu temmneparype 15 °C Ga/uloH HaIloOJHSETCS Ta30M JI0
nasnenust P =15 Mlla, p. = 40 ke/kmony).

3. TTo ra3onpoBo/y TeYeT yrIEeKUCIbIi ra3 npu Aasiaenud P = 5,10° I1a u Temneparype ¢
= 17 °C. KakoBa CKOpPOCTh IBWKEHHs Ta3a 1Mo TpyOe, eciu 3a 5 MHUHYT uepe3 IUIOIIab
HONEPEYHOTO CeYeHns TPYOBI S = 6 cm’ mpoTekaeT m = 2,5 K yIIIEKUCIIOro ra3a?

4. B oauHaKoBBIX OaJlJIOHAaX MpH OJMHAKOBOM TeMIepaType HaXOJIATCS paBHbIE MacChl
Bozjopona H, u yruekucioro raza CO,. Kaxoll 13 razoB M BO CKOJBKO pa3 IPOU3BOAUT
0o0JIbIlIe AaBJICHUS HA CTEHKH cocya?

5. Omnpenenutb MaccoBBIM COCTAaB Ta30BOM CMECH YIVIEKMCIOTHI M a30Ta, €CIH

PCO

MapUUaIbHOE JABICHUE YTIEKUCIOTHI > =1,2 Mlla, a naBnenue cmecu 3 Mlla.

Bapuaunrt 2
Kaprouka camoctostenbHoi paboTel. Tema "WneanbHblli Ta3. YpaBHEHHE COCTOSHHS

UIeaIbHOTO Ta3a. TemoeMKOCTh UaeaIbHOro rasa"

1. Bo ckombkO pa3 M3MEHUTCS IUIOTHOCTh Ta3a B COCYJA€, €CIM IPU MOCTOSIHHON
TeMmepaType IoKa3zaHhue MaHoMeTpa ymenbinaercs ot 1,8 mo 0,3 Mlla? bapomerpuueckoe
naBiieHue npuHATh paBHbIM 0,1 Mlla.

2. B peszepByape non pasinennem 0,35 Mlla m T = 800 K naxomutca 0,842 2
C

ra3o00pa3HOro BEIIeCTBa, UMEIONIero GopMmyiny n Hypy 1 3aHuMaromiero oowsem 1 1. Kakoit
3TO raz?

3. ITogaya BO3AYIIHOIO KOMIIPECCOPA IIPU HOPMANBHBIX yCIoBusax V,= 500 m'/u. Yemy
paBHa MaccoBas Mojia4a KOMIIPECCOPA. lgos. = 29 Ke/KMOb?

OTBeT BbIpa3uTh B KWIOIPAaMMax B CEKYHIY.

4. Tlpu cropanuu 1 »° TPUPOAHOro rasa, HaXOIAIIETOCS NPH HOPMAJIbHBIX YCIOBHSX,
Bouiesercs 36 M/l oHeprun. CKONBKO JHEPIUM BBIAENAETCS Npu Ckuranum 10 a7,
Haxoxsuuxcs noa gasiaenuem 110 klla npu temneparype 7 °C?

5. OO0beMHBIN cOCTaB CyXUX NMPOJYKTOB CrOpaHUs TOIUIMBA (HE COJEpIKAIIUX BOJSHBIX
napoB) cieaytouwmit: CO, = 12,3 %; 0, =72 %; N, = 80,5 %. Hailtu kaxyuryrocs
MOJICKYJISIPHYIO Maccy M ra3oBYIO MOCTOSHHYIO CMECH, a TaKXKe IUIOTHOCTh U YAEIbHBINH 00beM
npoaykToB cropanus mpu P = 100 xl1a u t = 800 °C.

Bapuanr 3
Kaprouka camocrositensHoil pabotel. Tema "MpeanbHbli Ta3. YpaBHEHHE COCTOSHUS

UIeaIbHOrO rasa. TemIoeMKoCTh HaeajlpHoro rasa'

1. IIOTHOCTH MAEANBHOTO ra3a IMPU HOPMAalbHBIX ycioBusax 0,09 xe/v’. Onpenenuts,
KaKoO# 3TO ra3 u ero IioTHOCTh Iipu adcomtoTHoM Aasienuu 0,12 Mlla u temnepatype 400 °C.

2. B 6amnone naxomutcs 12 xmons uaeanpHoro raza npu P = 1,0 Mlla n t = 80 °C.
OmnpenenuTh KOJIUYECTBO a30Ta, BBHITEKIEr0 U3 OaJUIOHA, €CIIM JIaBJICHUE B OaJUIOHE CHU3HIIOCH
1o 0,35 Mlla, a remnepatypa yMeHbImiach J10 25 °C.

3. JlyTheBON BEHTUIATOp MOAAET B TONKY mapoBoro koria 102000 '/« Bosayxa mpu
temriepatype 300 °C u uzobitounom nasienuu 20,7 Mlla. bapomeTprudeckoe JaBiIeHUE BO3TyXa
B momemnieHun 100,7 xlla. OnpenenuTh MacCOBBIA pacxol BO3IAyxa, a OOBEMHBIA pPacxo
MIPUBECTU K HOPMAJILHBIM YCIIOBUSIM.

4. B ropu3OHTaIbHO pACIIOJIOKEHHOM COCYJAE, PAa3JeJICHHOM JIETKOIO/BHKHBIM
MOPIIHEM, HAXOAUTCS C OJTHOM CTOPOHBI OT MOPIIHS 71;, TPAMMOB KUCJIOPOJa, a ¢ APYrou — m;
rpaMMOB Bojiopoja. TeMreparypsl ra30B OJMHAKOBBI M PaBHHI #) . KakuMm OyneT oTHOIIEeHHE
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00BEMOB, 3aHUMAaEeMbIX Ta3aMH, €CJIM TeMIIEPAaTypa BOJOPOIa OCTAHETCSl PABHOMU f) , @ KUCIOPOJT
HarpeeTcs 10 TEMIepaTypsl ¢; ?

5. CpaBHUTH yJIeNbHBIE U MOJSPHBIE OOBEMBI JABYX CMECEH, MMEIOIIUX OIMHAKOBOE
JaBJICHUE U TEMIIepaTypy MpH CIeAYIOLUeM 00bEMHOM COCTaBe:

N ¢N2:0.76; ¢0,=0,2; ¢ =0,04
2 ¢N2=O.8; ¢o,=0,2

Bapuanr 4
Kaprouka camocrositensHoil pabotel. Tema "MpeanbHbld Ta3. YpaBHEHHE COCTOSHUS

UIeaIbHOrO rasa. TemioeMKoCTh UaeajlrHoro rasa'

1. OnpenenuTh AaBieHHE BO3yXa B CTAllMOHAPHOM OayuioHEe BMeCTUMOCThIO 40 1 mpu
temneparype 15 °C, ecnu macca 3apspkeHHOTO OamutoHa 70 ke, a He3apsmKEHHOTO - 65 k2 (U =
29 ke/kmonw).

2. HaliTi KONMYECTBO KHIJIOMOJICH, COMEpIKAIMXCS B COCye, ecinu 00beM cocyna 750 i,
Temnepatypa raza cocrapisieT 121 °C, a pazpexenue paBHO 200 mm.pm.cm. bapoMmerpuueckoe
naBieHue npuHsaTh 740 vm.pm.cm.

3. Tlo tpybam TemnooOMeHHUKa, coctosuiero u3 379 tpyd amamerpom 16x1,5 mwm,
npoxoaut a3or. OObeMHbIN pacxoa azora 6400 M’/4, OTHECEHHBIH K HOPMAJILHBIM YCIOBHSIM.
N30biTOuHOE [aBlIeHHE W TeMIeparypa B TPyOHOM MPOCTPAHCTBE TEIIOOOMEHHHUKA
coorBercTBeHHO 0,3 MIla n 120 °C. OmnpenenuTh CKOPOCTh JBWXEHHS a30Ta B TpyOax, eciu
OapomeTrpuueckoe nasienue coctasisiet 0,1 Mlla.

4. B 6amnone Bmectumoctbio 110 1 momemeno 0,8 xe Bomopona u 1,6 ke kuciopoja.
OnpenenuTh 1aBJieHUE CMECH Ha CTEHKU cocyaa. Temmneparypa okpysxatoieit cpenbl 27 °C.

5. CpaBHHUTH Ta30BbIC IOCTOSIHHBIE W JIABJICHHS JABYX CMECEH MpPU OJUHAKOBBIX
o0Bemax U TeMIeparypax, eciu U3BECTHBI 0o0BbEMHBIE COCTaB u
MacChl CMECeN:

1) ‘»bcoZ:O’l; ¢02:0,1; ¢N2=0.8; m; =10 k2;
2) B0, =015 6, =01; ¢y =0.7; $5o=0,1; m,=20 Ke;

Bapuant S
Kaprouka camoctostenbHol paboTel. Tema "WneanbHblli Ta3. YpaBHEHHE COCTOSHHS

UIeaIbHOTO Ta3a. TemoeMKOCTh UaeaIbHOro rasa"

1. {aBnenue raza no maHomerpy coctasisier 0,3 MIla npu temneparype 60 °C. Ilpu
3TOM ra3 3aHmmaerT ob0wvem 2,5 »’. OmpemenuTh 00bEM HICANBHOIO ra3a HPH HOPMAJbHBIX
ycnoBusix ( Peyp, =0,1 Mlla).

2. B ummmnape auamerpom 0,6 v comepsxurca 0,41 v’ Bosagyxanpu P = 0,25 MIlaut =
35 °C. Jlo xakoi TeMIepaTypsl JOJDKEH HArpeThes BO3IAYX IPH MOCTOSIHHOM JIABJICHUH, YTOOBI
JBIDKYIIHICS 0€3 TpeHus mopiieHp noausics Ha 0,4 m?

3. ITo tpyOompoBoay teuer 35 m/y raza CO, mpu WU3OBITOYHOM JABICHUH 3 Oap W
temriepatype 220 °C. OmnpeaenuTs AWaMeTp TpyOompoBoda Mpu CKopocTu raza 20 wm/c.
bapomerpuueckoe naBiieHue npuHATh 750 mm.pm.cm.

4. TIIOTHOCTE M/EaIbHOTO I'a3a IIPU HOPMAJIBHBIX YCIOBHUSX p,, = 2,86 ke/m’
onpenenuTs R, /oc/xe " K v MONEKYJISIPHYIO MacCy (1 Ke/KMOb.

5. CpaBuutb Temnepatypy T u 4ucio kuwiomodied N IBYX ra3oBbIX CMECEH, UMEIOIINE
OJIMHAKOBBbIE 00BEMBI U JJABJICHHSI, €CJIM U3BECTHBI UX COCTABBI:
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mN2:1.6 Ke; m02:0.4 K2

mN2:1.4K2; m02:0.6K2

Bapuanrt 6
Kaprouka camoctostensHoit paboTel. Tema "WneanbHblli ra3. YpaBHEHHE COCTOSHHS

HUaeanbHOro raza. TemioeMKoCTh HaeaJbHOTO raza"

1. Bo ckosibko pa3 Oosibllle yrapHoro rasa (MaccoBas A0, %) BMeEILaeT pe3epByap Npu
10 °C, yem nipu 50 °C, ecnu naBJieHHE OCTAETCS HEU3MEHHBIM?

2. Onpenenutb 00beM pe3epByapa Ui 8 ke BO3[Ayxa NMpH U30bITOUHOM JaBieHuu 1200
mm.pm.cm. 1 Temneparype 100 °C. Kak nu3MeHnTcs N30BITOUHOE JTaBJICHHE B PE3EpByape, eCiu
Temneparypa Bo3ayxa noHusurca no O °C? Ilpunars Ps, = 750 mm pm.cm. Meosa = 29
K2/KMOJb).

3. Ilpu M3MeHeHHH pacxoAa BO3/AyXa C MOMOILIBIO PACXOAOMEPHOIO yCTpOWCTBa OBIIO
3aukcuposano, uro nmpu P = 100 x[la w T = 20 °C pacxonm Bo3ayxa paBeH 24 a/mun.
OmnpenennTs MacCOBBIN pacxoj] BO3yXa, KI/c, 1 00BEMHBIN pacxo/ Ipu HOPMaJIbHbBIX YCIOBUSX,
Mm/c.

4. Bo CKOJIBKO pa3 U3MEHUTCS JIaBJICHUE BO3/1yXa B LMIMHAPE (PUCYHOK), €CJIU MOPIIEHb
niepeMecTUTh BIeBo Ha 1/3 /; Bipaso Ha 1/3 [? Temmneparypa raza ocragach HEW3MEHHOM.

5. CpaBHUTH TapuUaIbHBIC JTABICHHUS W MPHUBEACHHBIE 00BheMbl Kuciaopoaa Or B JIBYX
CMeCsIX, 3aHUMAIONIUX PaBHbIC 00bEMBI MPH OJIMHAKOBOM TEMITEPAType W UMEIOLIUX CJICTY IO
COCTaB:

1) N, — 0.8ke;, CO,— 0,1 ke; O:— 0,1 ke,

2) N, — 0.7ke; CO,— 0,2ke; O;— 0,1 ke;

Bapuant 7
Kaprouka camoctostenbHol paboTel. Tema "HaeanbHbll Ta3. YpaBHEHHE COCTOSHHS

UIeaIbHOTO Ta3a. TemoeMKOCTh UaeaibHOro rasa"

1. Onpenenuth Maccy 1 xkmosb uaeanbHOrO rasa, KOTopslid npu gasiaenuu P = 0,25 Mlla
u temrneparype 7= 75 °C umeer mIoTHOCTb p = 2,71 xe/m’.

2. Cocyn o6wemom 100 4’ Hamosnen rasom [R = 650 [oc/ke * K)].

Haiitn maccy raza B cocyze, ecnu mpu TemmepaType raza 27 °C moka3zaHue MaHOMETpa Ha
cocynae 136 mm.600.cm., a naBneHne arMocepHoro Bo3ayxa 760 mm. pm.cm.

3. B BO31yXOomomorpeBaTens IOCTyNMaeT 5 am’/c Bo3myxa mpu Temmepatype 25 °C u
n30bITouHoM naBieHuu 500 mm.600.cm. Temmeparypa mojgorperoro Bosayxa cocrasiser 500
°C. OmnpenenuTb CKOPOCTh BO3yXa MOCJe MOAOTPeBaTeNsl, €CIH IIOMAAb MONEPEYHOTO CEYCHHUS
BBIXOHOTO ITyLepa / = 4 m°, BapoMeTprueckoe qaBieHre NPUHATE 750 ymm.pm.cm.

4. Ilpu yBenuueHUU aOCOTIOTHON TeMIEpaTyphl HIealbHOIro ra3a B 2 pasza JaBJieHHE ra3a
yBeMMUMIOCHh Ha 25%. Bo CKONBKO pa3 mpH 3TOM U3MEHHUIICS ero- 00beM?

5. OnpenenuTh ra3oByI0 IMOCTOSHHYIO CMECH, COCTOSINYIO U3 1M’ TeHepaTopHOro rasa u
1,5 &’ BO3myXa NMpH HOPMAILHBIX YCJIOBUSX, €CIM IUIOTHOCTh TEHEPATOPHOIO ra3a MpH JTHX
yenoBusx 1,2 ke/m’.

Bapuant Ne 8
Kaprouka camoctosrensHoit paboTel. Tema "WneanbHblil ra3z. YpaBHEHHE COCTOSIHHS

HaeanbHOro raza. TemioeMKoCTh UaeaJbHOTO raza"
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1. Onpenenutb TeMIIEpaTypy, pu KOTOPOi TUIOTHOCTh HJICATBHOTO
rasa asora cocrasiser 0,65 ke/v’, eciu ero nasnenue pasno 0,105 MITa.

2. Kowmmpeccop BcachiBaeT 3 M’ armocepHOro Bosgyxa B 1 MUH IIpu
T = 15 °C u nanenuu 0,1 MIla u HarHETAET €r0 B pe3epByap o0beMoM 8,5 a’. 3a kakoe Bpems
KOMIIPECCOpP HAIMOJHUT pe3epByap a0 naBieHus 2 Mlla, ecnu TemmepaTypa BO3lyxa B
pesepByape aocturaet 47 °C? Ilepen HamonHeHHEM pe3epByap ObLIT COCAMHEH ¢ aTMOC(epoil.
OTBeT BhIpa3uTh B MUHYTaX U CEKyH/ax.

3. CranpHbie TPYOBI TEIIOOOMEHHHMKA WMEIOT auamerp 76 x 3 mm (mepBoe 4YHCIIO
0003Ha4aeT Hapy>KHbII [uameTp TpyObl, BTopoe - TonuHy cTteHkn). [lo Tpybam nmpoxoaut ras
noJ aTMocqepHbIM AaBieHreM. OnpeaenuTs IuaMerp TpyObl mpu padoTe ¢ TeM e ra3zom, HO
1o/l M30BITOUHBIM JIaBJICHUEM 5 Oap, €clli JMHEWHYI0 CKOPOCTh ra3a >KeJlaTelIbHO COXPaHUTh
NpeXHeW MpU TeX K€ MacCOBOM pacxojie W KojuuectBe TpyO. Bapomerpuueckoe maBieHue
npuHATE 750 Mm.pm.cm.

4. Ilpu ymenblieHnn oObeMa rasza B 2 pasa JAaBjieHue yBenuuwioch Ha 120 «lla, a
abcomoTHas Temrneparypa Bo3pocia Ha 10 %. Kakum Ob110 mepBoHaYaIBHOE JaBiieHHE?

5. OnpenenuTh KaxyIllyrocs MOJIEKYJSIPHYIO MAacCy CMECH Tra3oB, cocTosiyto u3 6,67 %
Bomopoaa u 93,3 % okcuma yraepona. Haiitm yaenbHblii 00beM cMmecu mpu gaBieHuUU 760
MM.pHL.CII. u TeMIIEparype 0 C.

Bapuant 9
Kaprouka camoctostensHoi paboTel. Tema "WneanbHbll Ta3. YpaBHEHHWE COCTOSHHS

HAcalbHOro raza. TelmIoeMKOCTh HASaIbHOTO raza"

1. Onpenenuts Maccy u 00beM 1/4 kmonw azora npu temmneparype 1500 °C u naBneHuu
0,1 Mlla.

2. Ompenenuts mnotHoctb H» B cocyne npu temneparype 25 °C, ecau pTYTHBII
BAKYYMMETp, IPUCOEIUHEHHBIN K COCY/ly, IOKa3bIBAET pa3pexenue 240 mm pm.cm., a NaBlIeHNE
aTMocdepHoro Bozayxa 750 mm.pm.cm.

3. X0NoAUIBHUK COCTOUT U3 JABYX KOHIIEHTPUYECKHUX CTaIbHBIX TpyO d = 29 x 2,5 mm u
D =54 x 2,5 mm (nepBas uudpa o603HauaeT HApPY>KHBIA JUaMeTp TPyObl, BTOpasi - TOJLIMHY
cteHku TpyOsl). Ilo BHyTpeHHell TpyOe MHpoTeKaeT XOJOAWIbHBIN paccoid. B mextpyOHOM
npocTpaHcTBe NpoxoauT 160 xe/u ra3a mon abcomoTHbIM naBiaenueM 0,5 Mlla v npu cpeaHen
temnepatype 0 °C. OnpenenuTs JUHEHHYI0 CKOPOCTh Ta3a. [InoTHOCTh raza npu H.y TPUHATH
1,2 ke/a’.

4. OTtHocuTeNbHAsT MOJEKYJSpHAas Macca raza (u xe/kmonw) paBHa 2,0 ONPENENUTh Puy
K2/M’, Ta30BYIO MOCTOSHHYIO- R, [ic/ke K, yIEnbHBIA 00BEM - Vyy, MK

5. Haiit nmpuBeneHHbIe 00beMBl KOMIIOHEHTOB CMECH, MaccoBas J0Js KoTopeix: 40 %
H;u 50% SO,, ecniu 06beM, 3aHUMAaeMblii CMECBIO, 2 M.

Bapuant 10
Kaprouka camoctositensHOl paboThl. Tema "MpeanbHblil ra3. YpaBHEHHE COCTOSHUS

HAAeaTbHOrOo ra3za. TemioeMKOCTh UleaIbHOTO Ta3a"

1. bannon BMectumocThio 40 1 conepxkut 1,98 ke yrnekucnoro raza npu 0 °C. bamion
BblIepkuBaeT Aasnenue 3,0 MIla. Ilpu kakoit TeMnepaTtype 0aJljIoH MOXKET Pa3opBaThCs?

2. V30pITOuHOE NaBiieHHe Kucioponaa B 6amione BmectumMocThio 100 1 pasro 0,9 Mlla
npu temneparype 20 °C. [locne noakaunBaHus KUCIOpPOJa MOKa3aHHME MAHOMETPA YBEINYHIOCH
no 10,4 MIla mpu temneparype 70 °C. CKOJBKO KWJIOIPaMMOB KHCIIOPOJA TMOJKAYaHO B
6amton? JlaBneHue okpysKarolien cpepl o 6apomeTpy cocraBiser 1 6ap.
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3. MaccoBblif pacxoja BOISHOTO mapa 1o TpyOompoBoay auameTpoM 50 MM COCTaBIIsieT
0,03 xe/c mpu Temmneparype 47 °C u naBnenuu 0,2 Mlla. BerauciauTh CKOPOCTH JBWKCHUS
BOJISIHOTO Tapa Mo TpyOonpoBoy.

4. byThUIKa HAIMOJIHEHA Ta30M W IUIOTHO 3aKyMopeHa MPOOKOM TUIOMIAAbI0 CEUCHHS 2,5
em’ . JIo Kakol TeMmepaTypbl HaJ0 HAarpeTh ras, 4ToObl MPOOKa BhUIETENA U3 OYTHUIKH, €CIH
CWJIa TpeHWsl, yaepuBarotas npooky, 12 H? IleppoHauanpHOE AaBICHUE BO3yXa B OyTBHIIKE U
Hapy»Hoe AaBiieHne oauHakoBel U paBHbl 100 klla, a HauanpHas TeMmneparypa coctasisier 3 °C.

5. Cmecu ammuaka (NH;) ¢ BozayxoM, coaepxarmue oT 0,16 mo 0,28 o0beMHBIX H0JeH,
% NH; B3ppiBoonacHbl. OmnpenenuTb, MOXHO JHM HCIOJIb30BaTh CMECh TI'a30B, B KOTOPOU
coaepxurcs 0,2 kr NH; u 0,5 ke Bo3ayxa.

Bapuant Ne 11
Kaprouka camoctostensHoi paboTel. Tema "WneanbHbll Ta3. YpaBHEHHE COCTOSHHS

HacalbHOro raza. TelmIoeMKOCTh HASaIbHOTO raza"

1. OnpenenuTs MIOTHOCTH KUCIOPOAA IIpH paspexeHuu 175 mm.pT.cT. u Temnepatype T
= -13 °C. llpunars Ps,, = 760 mm.pm.cm.

2. Ilpu cxatum uAealbHOTO raza o0beM ero yMmeHblnaeTrcs B 3,5 pasza, a Temrmeparypa
yBenmuuuBaetcs ot 23 1o 150 °C. Kak npu 3ToM U3MEHUTCS JaBJieHue ra3a?

3. OmpenenuTh CKOPOCTh MpOTeKaHus yriaekucaoTsl CO,, o TpyOONpoBOIYy TUaMETPOM
57 x 3,5 mm, ecnmu MaccoBbli pacxog CO, 200 xe/u npu temneparype 38 °C u aOCOIIOTHOM
naBieHuu 3 oap.

4. TemmepaTypa Bo3myxa B mwiuHape, (pucyHok) 7 °C. Hackoimbko mepemMecTUTCs
MOpIIeHb NMpH HarpeBaHuu Bo3ayxa Ha 20 K, ecnu [ = 14 cm? ]JlaBneHue BO3IyXa CUHUTATh
HEU3MEHHBIM.

5. Cmech 3amana oobemMHBIMH jgoismu: 20% CO  wu 80 % CO. . Onpenenuth ee
ra3oBYIO MMOCTOSIHHYIO U TUIOTHOCTH TpH H.Y. (760 mm pm.cm., O °C).

Bapuant 12
Kaprouka camoctostenbHol paboTel. Tema "WaeanbHbll Ta3. YpaBHEHHE COCTOSHHS

UIeaIbHOTO Ta3a. TemoeMKOCTh UaeaibHOro rasa"

1. OnpenenuTh MOJEKYJISPHYIO Maccy UAEalbHOrO ra3a, KOTOPhIM Npu AaBieHuu 2,5 6ap
u Temrneparype 75 °C umeer mioTHocTh 2,71 ka/m’.

2. Hackonbko Ooibliie BMemaercss B 0amioH, o0bemM kotoporo V = 40 1, YIJIEKHCIOTO
rasa, 4eM BojOpofa, mpu temmeparype 15 °C u naBineHun no maHometpy 15 Mlla, ecnu
O6apomerpuueckoe gasienue 750 mm.pm.cm?

3. Ilo tpybam TerumooOMeHHUKa, cocrosmiero u3 379 tpyo6 mmamerpom 16 x 1,5 mm,
npoxoaut 6400 ’/u a3oTa, PUBEIEHHOTO K HOPMAILHBIM yCI0BUsM. JlaBnenue asora P = 3
bap, a cpennsis Temmneparypa coctasiser 30 °C. Omnpeaenutb CKOPOCTh  JBWKCHHS a30Ta B
Tpy6ax Psap = 750 Mm pm.cm.

4. TIlpm xakoil TemmepaType HaXxOAWJCS Ta3 B 3aKpPhITOM COCyJAe, €Cld
npu HarpeBaHuu ero Ha 140 K naBnenue Bo3pocio B 1,5 paza?

5. TazoBag cMmech wuMeeT ciueaywnmi maccoBbli coctaB: CO; = 12%,
0, = 8%, N, = 80%. Jlo kakoro aaBil€HUS HAJO CXKaTb 3Ty CMECh, HAXOSILYIOCS IpHU
HOpPMAaJIbHBIX YCIIOBMSX, 4TOOBI IUIOTHOCTH €€ cocraBuna 1,6 ke/m’, a Temmeparypa ocramack
HEU3MEHHOM?
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Bapuant Ne 13
Kaprouka caMocTosITeIbHON PabOTHI. Tema "W neanbHblil ra3. YpaBHEHHE COCTOSIHUS
HAAeaTbHOro ra3za. TemioeMKOCTh UleaIbHOTO Ta3a"

1. Onpenenuth o0beM 1 xmoas uaeanpHoro raza CO py JaBJICHUH 5 Oap W
temneparype 60 °C. Kak u3MeHUTCsS pe3yibTar, €Clid B KaueCTBE HJCAIBHOrO Trasa Oyuer
WCIIONIb30BaH /1 ?

2. OmpenenuTh  KOJUYECTBO  KUCIOPOJA,  H3pAcXOJOBAaHHOTO W3  OajioHa
BMeCTUMOCTBIO 40 7, eclu JaBlieHWe B HEM CHHM3WIOCH OT 196 no 49 6ap, a temmepatypa
ocTanachk ocTostHHoM u paBHo# 20 °C.

3. Ha ADC paGotaeT ra3oTypOWHHAs YCTAaHOBKA 3aKPBITOTO THUIIA, HCTOJB3YIOIIAs B
KayecTBe paboyero Tena yriaekuciblii ra3. Yepes comtoBslit anmapar npu temneparype 550 °C u
naBnenun 8 Mlla Ta3 momaercs Ha JomaTkd TypOuHBI. OmnpenenuTs HEOOXOAMMYIO TUIOIIAIb
BBIXOJHOTO CEUYEHMS COIUIOBOIO ammapaTa, €CIM CKOPOCTb BBITEKAIOIIMX W3 HETO Ia3oB IIPH
yKa3aHHBIX MapaMmerpax coctasisieT 90 m/c, a MaccoBblil pacxo] paBeH 3514 ke/c.

4. Ilpy U3roTOBIIEHUU 3JEKTPOJIAMIT UX HAMOJHSAIOT UHEPTHBIM Ta30M IPU TeMIEpaType
t; =150 °C. ITox kakuM JaBICHUEM JOKHBI HAMOTHATHCS JIAMITBI, YTOOBI IPU TEMITEpaType ¢» =
300 °C, koTopasi yCTaHaBIMBAETCS B JaMIle NpU TOPEHMH, JaBieHHE He npesblmano Py, = 0,1
Mlla.

5. CpaBHUTH Ka)KylIMecs MOJIEKYJIAPHBIE MAacChl M ra30Bbl€ MOCTOSHHBIE IBYX CMeECEH
CJIETYIOIIIErO COCTaBa:

N ¢N2:0.7; ¢0,=0.2; ¢ =0,1
2 ¢N2=0.8; ¢o,=0,2

Bapuant Ne 14
Kaprouka camocrositensHoil pabotel. Tema "MpeanbHbli Ta3. YpaBHEHHE COCTOSHUS

UIeaIbHOrO rasa. TemIoeMKoCTh HaeajJlpLHoro rasa'

1. ITpu Temniepatype 800 °C u nanenuu 0,1 MIla ninoTHOCTH Ta3a
p = 0,4477 ke/m’. Uto 510 3a ra3? (MoseKyIIpHbe MacChl UIEANLHBIX Ta30B: BOIAOPOL -

py =2 kel kmonb U U
2 ; HeoH - "'Ne = 20,2 xe/kmonv; apron - "Ar =40 ke/kMob; KPUMNTOH -

Hir =84 KI/KMOJIb; KUCJIOPOJI - Ho, — 32 ke/kmonw.)
2. Kommnpeccop nogaet ckaThlil BO3AYX B pe3epByap, Ipy 3TOM JAaBJIECHHUE B pe3epByape,
“3MepeHHoe MaHomeTpom, noseimaerca ot 0,1 mo 0,8 Mlla, a Temneparypa - ot 20 go 27 °C.
Onpenenuts Maccy BO3/1yXa, II0JJaHHOTO KOMIIPECCOPOM B pe3epByap, €Ciii 00beM pe3epByapa 5

M’ a GapoMeTpHYecKoe JaBlIcHUE cocTaBisieT 750 mm pm.cm. . = 29 K&/KMOJIb).

3. [MapotypbunHas ycranoBka MOIIHOCTEIO N - 100 MBm umeeT ynenbHBIM pacxoj
tormmmBa ¢ = 0,37 xe/kBm - u). Kakoit nmomkHa OBITH MaccoBas CyMMapHas Iojada
BEHTWISITOPOB, TMOJAIOIIUX BO3IyX B TONKY KOTIAa, €clii OOBEMHBIA pacxXxoa BO3IyXa,
IpUXOASAIMIACS Ha | ke TOIIMBa, COCTABISET 15 M’ , OTHECEHHBIN K HOPMaIbHBIM YCIOBHSM.

4. B wwmHApe ¢ miomaasio ocHoBanus 100 cu’ Haxomurcs Bo3myX. IlopiieHsb
pacnonoxxeH Ha BbicoTe 50 cm oT nHa mwmHApa. Ha mopmens knaayt rpy3 maccoi 50 ke, mpu
3TOM OH omyckaercsa Ha 10 cu. OnpenenuTs TeMIepaTypy BO3AyXa IOCJIE ONYCKaHMs IMOPILIHS,
ecnu 110 3toro nasienue owuto 101 x//a, a Temnepatypa 12 °C.

5. PaccunTaTh TEIUIOEMKOCTH ¢ CMECH IApOB JAMOKCHAA yIiIepoaa M BoAbl. MaccoBas

JoJist AMokcua yriepoaa pasHa 0,9383. Pacuer npousBecTH, cuuTas
c=f(t) nnsa200 °C.
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Bapuaunt 15
Kaprouka camoctostensHoi paboTel. Tema "WaeanbHbll Ta3. YpaBHEHHE COCTOSHHS

HUacalbHOro raza. TelmIoeMKOCTh HASAIbHOTO raza"

1. OnpeaenuTs ra3oByI0 MOCTOSIHHYIO M YAETbHBIN 00beM a3oTa mpu temmneparype 15 °C
u nasiennu 5°10° I1a.

2. banmnon ¢ kucnopojnom oobemoM 40 11 umeer u30ObiTouHOe naBienue 13,9 Mlla npu
temneparype t; = -23 °C. OnpeaenuTs U30BITOYHOE JaBICHHE KHCI0pOo/ia B OallJIOHE TOCTe TOTO,
Kak Temneparypa ero crana f; = +27 °C. Onpenenurb KOJIMUYECTBO KUCIOPOJa, KOTOPOE HAJO
BBIIIYCTUTh, YTOOBI MpU TeMiieparype t; = ¢, = 27 °C naBieHHe 0 MAaHOMETPY CHOBa YIajo JI0
P, bapoMerpuueckoe nasinenue npuHATh P = 750 mm.pm.cm.

3. B Bosgyxomomorpesatens MOCTymaeT 2 wm’/c Bosayxa npu Temneparype 25 °C n
M30BITOYHOM JaBlieHUH 272 mm.pm.cm. OIpenenuTb CKOPOCTh IOJOTPETOr0 BO3JIyXa B
BO3/IyXOBO/I€ MOCJE BO3/LyXOMOJOTpeBaTesl, €ClM BO3AYXOBOJ UMEET NPSIMOYToJIbHOE CEYCHHE
1,6 x 2,3 m. Temneparypa noxorperoro Bozayxa pasHa 220 °C. bapomerpuueckoe AaBlieHHE
coctaBisieT 740 mm.pm.cm. (TIpoliecc B BO3AYXOMOIOTPEBATENE CYUTATh N300apUUECKIM).

4. Kakoe pmaBneHue paboyeil cMeCH YCTaHABIMBAETCS B IWIMHApAaX JIBUraTess
aBTOMOOWJIS, €CITM K KOHITY TakTa Ckatus TemriepaTrypa nossimaercs ot 50 1o 250 °C, a o0bem
ymenbaercs ot 0,75 no 0,12 2 ? IlepsonauansHoe naBienue pasHo 80 x//a.

5. TlapumanpHOE naBiieHME aMMHaka B cMecH C Boszayxom coctasisier 0,02 Mlla.
Onpenenuts, B3pbIBOOIIACHA JIM JJaHHAs CMECh I'a30B, €CIM HEAOIyCTUMOE cojepkaHue NH; B
o0veMHbIX nossix coctaisiet 0,16.. .0,28 %? a obOmiee naBinenue cmecu pasHo 0,1 Mlla.

6. Bapuantnl kypcoBoii padorel uiau PI'P mo qucuunimne

3amaua Ne I. [Tnockast cTeHka muromiaabo F - TOMIMHOM 6 OMBIBaETCS C OJJTHON CTOPOHBI

t
HC JIC2

rOpsiYMM ra3oMm ¢ temneparypoir  *t . CTeHKa cO CTOPOHBI BOJBI C TEMIIEpATYpOH
MOKPBITA CJI0EM HAKHUIIU TOJIIIUHOH J,, TEIIONPOBOJIHOCTD CTAIM A, HaKUIHU A> . Koaddunuent
TEIUIOOTIa4YH CO CTOPOHBI Ia30B 0. | CO CTOPOHBI BOABI (y,.

Onpenenursb:

1. Koapunment tenonepesauu ot raza K BoJe.

2. IIIOTHOCTH TEIIOBOTO NMOTOKA.

3. KonuuecTBo nepeiaHHoN uyepe3 CTEHKY TEIUIOTHI 33 CYTKH.

4. Temnepatypy Ha MOBEPXHOCTH HAKUIIU, CTAJIbHOW CTEHKU U B INIOCKOCTH

COIIPUKOCHOBCHUA MCTAJlJIa 1 HAKUIIN. HcxoaHble JaHHEBIE B Ta6J'II/II_Ie 1.

Taoauma 1
Bapu- | , L, Lo, ) M A2 o o2 f ITpume-
aHT MM oC oC MM Bm Bm Bm Bm | i’ YaHue
mK| mK| MK| MK
1 10 800 120 1 50 0,8 30 2500 2
2 15 900 140 2 55 0,8 40 3000 3
3 20 1000 160 3 50 0,8 60 3500 4
4 30 110 180 3 55 0,8 55 4000 5
5 15 1200 200 2 50 0,8 40 4200 6
6 20 1300 220 3 53 0,8 32 4300 7
7 30 1400 240 2 50 0,8 50 4600 8
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8 10 1500 250 1 52 0,8 40 5000 9
9 20 1600 230 2 57 0,8 30 4500 10
10 30 1500 220 3 50 0,8 50 4200 8
11 15 1400 210 2 60 0,8 60 4300 8
12 20 1300 200 3 50 0,8 55 4100 7
13 30 1200 190 3 50 0,8 45 3700 6
14 10 1100 180 1 54 0,8 35 3600 5
15 25 900 170 2 50 0,8 40 3500 4
16 20 120 160 2 52 0,8 52 2500 3
17 30 140 150 3 50 0,8 65 3000 2
18 20 160 140 2 50 0,8 60 3500 3
19 15 180 130 1 56 0,8 40 4000 4
20 10 200 120 1 50 0,8 50 5000 5
21 20 220 150 3 58 0,8 60 4200 6
22 30 240 120 1 50 0,8 50 4600 4
23 10 250 160 3 55 0,8 30 4900 6
24 15 230 180 2 50 0,8 40 4000 5
25 20 220 200 2.5 56 0,8 42 5000 10
26 32 210 225 3,5 50 0,8 53 3000 8
27 38 200 235 4 57 0,8 60 3600 7
28 45 190 255 1,5 50 0,8 45 3800 4
29 35 180 245 2,5 59 0,8 32 4350 5
30 40 170 250 3 50 0,8 56 4200 8
3agaua 2

H

["a3sl c TEMIEpaTypoli ™1 mepenaroT Yepe3 METATHIECKYIO CTCHKY TPyOBbI

nuametrpom d; u momaapio F Tennoty Bone, MMeroIIel TeMneparypy t’“z . Koapdumnment
TEIJIOOTJAYH OT Ta30B K METAJUTMYECKON CTEHKE U OT HApY>KHOU MOBEPXHOCTHU K BOJIC Ol,.
TonmmHa CTEHKH J,, TETIOMPOBOIHOCTD As.

Ornpenenursb:

1. KoadduimenT terionepenadu u TEIUIOBOM MOTOK, MEPEAaBaeMbIil OT T'a30B K BOJIE.

2. Bce Tepmuueckue conpoTUBIeHUs, KO3()PUIMEHT Teronepeaadn 1 TemI0BON MOTOK
JUIS CITyd4asi, €CJIH cTajbHasi CTEHKA MOKPBITA CO CTOPOHBI BOJIBI CJIOEM HAKUITK TOJIIUHOM 03 C A3
= 1,75 Bm/m 'K, a CTOpOHBI Ta30B - CJI0eM Caxxu ToJuHou 6 ¢ A = 0,09 Bm/m K

3. Onpenenuth Bce BETUYUHBI, 0003HAYCHHBIE B 11.2, HCIIONB3YS IPU 3TOM (POPMYIIBI JUIS
IUIOCKOU cTeHKH. Mcxomaple naHuble B Ta0muie 2.

Taoauma 2
Bapu- | Marepuan | f, d t t o o O S 33
aHT CTEHKH wm ey JH, Bm Bm | mm MM | mm
°C °C mK| MK

1 Crannb 2 120 | 300 60 40 1000 1,5 1,8 8,0
2 Crans 15 3 125 | 350 55 50 1100 1,5 1,9 7,0
3 Crans 15 4 130 | 350 55 50 1200 2,0 2,5 6,0
4 Cranb 15 5 145 | 350 50 45 1000 2.5 2,8 8,0
5 Cranp 6 120 | 350 60 45 1200 1,5 2,2 7,0
6 Crainb 33 7 125 | 250 55 40 1250 1,7 2,4 5,5
7 Cranp 8 130 | 200 65 50 1100 1,8 2,2 7,0
8 Cranb 33 9 145 | 250 50 45 1000 2,0 2,5 6,0
9 Craib 33 10 150 | 300 55 40 900 2.5 2,8 5,0
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10 Hepoxas. 11 51 650 130 110 2000 1,0 1,8 0,5

11 Hepxas. 12 45 600 120 100 1900 1,0 2,2 0,5
12 Hepxas. 13 40 550 110 90 1800 1,2 2,5 0,4
13 Hepxas. 14 35 600 100 80 1700 1,8 2,2 0,5

14 Hepxas. 15 51 650 130 130 2200 0,8 1,5 0,5

15 Hepxkas. 2 45 500 120 110 2000 1,6 2,3 0,7

16 Hepxas. 40 550 110 100 2100 1,4 1,9 0,7

17 Hepxkas. 35 500 100 90 1800 1,6 2,4 0,8

18 Hepxas. 51 700 140 140 2250 1,8 2,6 0,7

20 Hepikas. 40 700 120 125 1900 1,0 1,7 0,8

3
4
5
19 Hepxasg. 6 45 750 130 145 1850 0,5 1,8 0,6
7
8
9

21 JlatyHp 35 400 110 90 1500 1,5 2,5 0,4
22 JlaTyHb 40 350 100 80 1400 2.5 2.8 0,5
23 JlatyHp 10 35 350 90 85 1450 1,3 1,9 0,6
24 JlaryHp 11 30 300 80 70 1300 1,5 2,2 0,5
25 JlatyHp 12 25 250 70 75 1200 2.5 2,8 0,5
26 JlaryHb 13 15 400 60 90 1350 2,0 2,5 0,4
27 JlaTtyHb 14 20 350 75 80 1250 2.4 2,6 0,5
28 JlatyHp 15 25 350 85 85 1450 1,8 2,5 0,4
29 JlaTyHb 5 30 300 95 70 1500 0,8 1,2 0,6
30 JlatyHp 6 35 250 105 75 1350 0,6 1,4 0,7

7 . KapTouku caMoCTOSITe/IbHOI pa0oThl CTYIEHTA 10 pa3aeny
«Temnonepexaua»

KonTponp 3a ycBoeHHMEM MaTepualia CTyJICHTaMH IMPOBOJUTCS C TOMOIIBIO KapTOYEK
camocrositensHOM paboThl. CojaepikaHMe KaKIOM KapTOYKd MpUBOAUTCSA nanee. Kaprouka
COJICPKUT 3a/1auy, B KOTOPOU HEOOXOIMMO onpenenuTs 5 BenuunH. OTCroa ¢ y9eTOM BECOBOTO
Kod(UITMEHTa CTIO0KHOCTA OTBETOB MPOCTABIISIETCS OIEHKA IO MATHOALTBEHOM cucteme. Permnas
3a/auy, CTYIEHT IPHUBOJMT COKPAIIEHHYIO CXEMYy TpOIECCa, 3alHMCh HCXOIHBIX TaHHBIX,
pacuetHbie (OpMYINIBI U MOAPOOHBIE pacdeThl. Oco00 BBIAETSETCS Pe3yNbTaT BBHIYHCICHUH C
o0s13aTeNnbHBIM yKa3anueM eaunuil B CU.

Bapuanr 1
TpyOonpoBoxa Hapy)HbIM AuaMeTpoM d> = 70 MM MOKPBIT CJI0EM H30JIALUH U3 acganbra

tommuuaor 50 mm. TermonpoBomHocTs acanera A = 0,6 Bm/(m “K). TemnepaTypa HapyKHOU

MOBEPXHOCTU TPYObI © = 340 °C. TerioBble MOTEPH IPH ITOM JIOJDKHBI COCTABIATH HE
Oonee ql = 280 Bm/m. Kod>pdummeHT TermIooTaauyu OT TOBEPXHOCTH H3OJSIHA K
OKpYKaroLleMy BO31yXy o. =7 Bm/m’ 'K

Ornpenenursb:

1.Temneparypy BHEIIHEH TOBEPXHOCTH H30JISIINH.

2. OueHuTH 1eN1eco00pa3sHOCTh MPUMEHEHHS U30JISIIUN U3 ac(aibTa.

3. Ecnu w3onsmust u3 acdanbra He 3((EKTUBHA, ¢ MOMOIIBIO CIIPAaBOYHUKA BHIOpATh
APYTYIO.

4. PaccuWTaTh CyTOYHBIC TIOTEPU TEIUIOTHI OT TPyOONMPOBOAA, H30JIHMPOBAHHOTO
acdanbprom Ha JyrHE 10 M.
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q,

5. Paccuurare 3HaueHue Ui TpyOoIpoBosia 0e3 M30JAIMU B MPENNONIOKEHHIH,

t

¢
YTO 2 OCTAalOTCA HEM3MEHHBIMH, a TeMIIepaTypa OKpykaromiero sozayxa t ,= 20 °C.

Bapuant 2
2 Tlnomaas KUPIUYHON CTEHBI 30aHus cocTaiser 100 v’ . Tommuna CTeHsl

8 = 250 mm. TermonpoBoarocTs kuprmuua A = 0,8 Bm/m*K Kodspdumuent Termooraaun ot
BO3/yXa B IIOMEILEHUHN o = 9 Bm/m K Koadduuument TEIUIO0
OT/Ia4ydl OT HApPY)XHOW TIOBEPXHOCTH K OKpYXKalIIeMy BO3ayXy o, = 22 Bm/m K
t

TeMmneparypa Bo3lyxa B TOMEILICHUHN t”’“l = 15 °C, temMneparypa Hapy>KHOTO Bo3ayxa @ =
20 °C.
Onpenenuts:

1. CyTouHbIE IOTEPH TEMJIOTHI UEPE3 CTEHY .

2. Temniepatypy BHyTpPEHHEN MOBEPXHOCTHU CTEHBI.

3. TemmnepaTypy Hapy»HOM MOBEPXHOCTH CTEHBI.

4. Bo CKOJIBKO pa3 yMEHBIIAKOTCS MOTEPU TEIUIOTHI 4Yepe3 CTEHYy, €CIU €€ CHapyX u

YTEIUIUTh BEPMHUKYJIUTOBBIMU TUIUTAMH TOMIIMHON 20 Mmm, TemmonpoBoaHocThio A = 0,08 Bm/m

t
‘K (0,1 "% OCTarOTCS HEU3MEHHBIMHU/.
5. TeMniepaTypy OBEPXHOCTH KaCaHUs KUPIIMYA U BEPMUKYJINTA.

Bapuant 3
TpyOy ¢ XomoawiabHBIM areHToM /ppeoHom/ HapykHbIM auamerpomM d = 25 mwm

HEOOXOMMO TOKPBITH TEMJIOBOM H30JIALMEH, TOJIIMHA KOTOPOH IO KOHCTPYKTHBHBIM
COOOpaKEHHMSIM HE MOXET mpeBblmarh 8§ mm. KodpduiueHT TemnooTaaun K MOBEPXHOCTH
M30JISIIUH - BEJIMUMHA IIOCTOSTHHASA U OyIeT o =

= Bm/m’ K. Bo uszbexanne ucrnapenus ppeona 13 /Temneparypa Hacbimenus npu P= 1
6ap cocrasiser -30 °C/ Temneparypa HapyKHOU OBEPXHOCTH TPYOBI HE J0JDKHA TPEBBIMIATS 28

°C. Temnepartypa OkpyKaromiei cpeibl t"‘2 =25°C

OnpenenuTs:

I. C nmnoMompl CHpaBOYHMKA MaTepuan HU30JSIUU, MpeAesibHOe 3HAYCHHE
TEIUIONPOBOAHOCTH, KOTOpOE OOECIeYUT CHU)KEHHE TEIUIONOBoIa K TpyOe U TeM caMbIM
TeMmeparypy Tpyos! -28 °C.

2. JInHeHy10 UIOTHOCTh TEIUIOBOTO MOTOKA /71l H30JIMPOBAHHOM TPYOHI.

3. CyTOouHBI TEII0noABO K TpyOe Ha anune 10 .

4. Temnepatypy Hapy>KHOM MOBEPXHOCTU U3OJSIIH.

5. TemmepaTypy BHYTpEHHEH MOBEPXHOCTH TPYOBI C TONIIWHOW CTEHKH | mm, ecnw
k0> ULIUEHT TernooTaa4un oT ppeona o= Bm/m’ K

Bapuant 4

Buaytpu tpybGompoBoma nuaMmeTpom 1 = 150/145 mm w npmuaowt 10 m mpoTekaer

t
ropsigasi Boja co cpemneit temmeparypoit *t = 120 °C. CHapyxu TpyOa MOKpBITa JABYMS
crnosiMu n3osAuuu. [lepBoiit cioit umeet tonumuy 6 = 15mm u - M= 0,15 Bm/m “K, BTOpO#

cIoi TonmHOM 0, = 30 mm 1 A, = 1,28 Bm/m K TenmonpoBOAHOCTh MaTepuana Tpyosbl A, = 18

t
Bt/m ‘K. Temneparypa okpyxkaromieit cpenst 2 = -5 °C. Koaddumuent termoormnaun ot
MOBEPXHOCTH M3OJISIIUU K OKPYKAIOLIEMY BO3AYXY 0, = 15 Bm/u 'K a oT BOJbI K BHyTpeHHEN
HOBEPXHOCTHU TPYyOHI o = 500 Bm/m’ K.

Onpenenurs:
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1. IloTepu TeNIOTHI B OKPY’KAIOLLYIO Cpeay B TeueHue 15 u.

2. Temnepatypy BHYTPEHHEH U Hapy>KHOM MOBEPXHOCTEN METaNINYECKOU TPYOBI.
3. TemnepaTypy NOBEPXHOCTU U3OJISILIUH.

4. TemnepaTypy B MeCTe€ KOHTAKTa U30JIALIMOHHBIX CIIOEB.

5. OueHuTh 3¢ (HEeKTUBHOCTH MPUMEHEHUS BTOPOT'O CII0S U3O0JISALIUH.

Bapuant S
[To MeTHOMY NPOBOAHHMKY C IUIOIAABI0 CEUYEHUS 3 MM’ TPOXOAUT TOK chioi 18 A.

V nenbHoe dneKTpuueckoe conporusienne meau p = 0,018 Oy’ /m. TIpOBOAHUK HEOOXOIMMO
M30JIMPOBaTh Pe3MHOBOM m3oisueit ¢ A = 0,15 Bm/m K Ilepenan temneparypbl MO TOJIIUHE
M30JISIIMM He A0JDKeH npesbimath 4 °C. Temnepartypa okpyxaromiei cpenbl pasHa 20 °C.

Onpenenuts:

1. JIuHe#Hy10 TIOTHOCTH TETJIOBOTO MOTOKA.

2. TonmuHy €105 NU30JIALMH.

3. Tepmuyeckyro 3pGEKTUBHOCTh M3OJSIUU MEIHOTO MPOBOJHUKA, eCii Kod(hduineHt
TEIUIOOT/Ia4YM OT MOBEPXHOCTH U30JISILUH K OKPYKAIOIIEMY BO3yXY
a=20°C

4. MecsiuHBIN pacxof 3JIEKTPOIHEPTUH B KIIJIOBAaTT-4acax Ha Harpes 100 v npoBoza.

5. Temnepatypy Menu U TeMepaTypy HOBEPXHOCTH U30JISLINH.

Bapuanr 6
[lnomans IMOBEPXHOCTH  JBOMHOIO  OKOHHOTO  CTEKJAa  COCTaBuseT 2 M’

TemonpoBogHoCTh cTekia coctasister 0,8 Bm/m K. Cpennsisi Temmeparypa ; OKpy»Karoliein
cpenbl B 3uMHMN niepuo -20 °C. TemnepaTypa Bo3ayXa B IOMEIIEHNUN JIOJDKHA COCTABIIATH +18
°C. KoappunmeHT TernooTaauu OT HApyKHOTO CTEKIIa K OKpY KarolieMy BO3yXy paBeH 5 Bm/m
‘K. KoaddunueHnt temnooriadu OT BHYTPEHHETO CTEKJIA K BO3AYXYy B IMOMEIIEHUH COCTaBIsET
8,5 Bm/m’ "K. Mexly CTEHKaMH HAXOIWTCS CJIOM HEMOJBUKHOIO BO3/IyXa TOIMIMHONU 60 mwm
termonpoBoAHOCThIO 0,02 Bm/m K. Tonmmaa cTexon 4 ymm.

Onpenenurts:

1. IINOTHOCTH TETIOBOTO MOTOKA, MPOXOSIIETO YEPE3 TBOMHOE CTEKIIO.

2. Temneparypy NOBEPXHOCTH CTEKJIA CO CTOPOHBI KOMHATBHI.

3. TemnepaTypy NOBEPXHOCTH CTEKJIA CO CTOPOHBI OKPYKAIOIIEH CPEbl.

4. CpenHioro TeMIepaTypy BO31yXa MEX1y CTEKJIaMHU.

5. CyTOYHYIO TOTEPIO TEIUIOTHI B OKPYKAKOIIYIO CPEAY Yepe3 OKHO.

Bapuant 7
OnexktponpoBoa auametrpoM d = 2 m  OXJIAXAAeTCs IMOTOKOM BO3AyXa MIpH
koo dunuente termoornaun o= 20 Bm/v’ K. TemnepaTypa IOBEPXHOCTH METAJIMIECKOTO
MIPOBOJIHUKA HE JIOJDKHA MPEBBIIIAThH L —g0°cC Temnepatypa Bo3myxa e =20 °C.
Onpenenurts:

1. TonmuHy pe3WHOBOM HM3OJSAIMU HA TpoBone Ay 0,15 Bm/m ‘K mnpu koTopoi depes

t t
IpoBOA MOKHO IPONYCTUTHL MAKCUMAJIbHYIO CHIIy TOKa IIpU TEX KC 4 n H €Clin

b

KO3()(UIMENT TEIUIOOTAAYM OT M3O0JIALUK K BO3AYXY YMEHBIIUTCSA 10 3HAYEHHS 02 = 15 Bm/m’
K.

2. Bo CKOIBKO pa3 MAaKCUMAaJbHBIM TOK IIPEBBICUT CHJIy TOKAa IIPU OTOJICHHOM
IIPOBOJIHUKE.

3. TeryioBbIE OTEPU B TE€UEHHUE Yaca C 1 » MOTOHHOM JTMHBI OTOJIEHHOTO IPOBOJHHUKA.

4. TeroBble IOTEPU B TEUEHUE Yaca ¢ 1 . IOTOHHOMN JUIMHBI IPOBOJHUKA C U30JISALUEN
IIPU [IPOITYCKAaHUU MaKCUMAaJIbHOTO TOKA.

5. TemnepaTypy HapyKHOU IMOBEPXHOCTU MU30JISILIUU IIPU NIPOITYCKAHUU

MaKCHMaJbHOI'O TOKa.
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Bapuant 8
B mpomn3BOJACTBEHHBIX YCIOBUSX TEIUIOBBIE TOTEPH TPYOONPOBOJOB OMPEICISIIOTCA C

MOMOIIIBI0  TEIJIOMEpa, KOTOpBIH TMpeAcTaBiseT CcOoOOH  pEe3MHOBYIO JICHTY, IUIOTHO
MPIWKMMaeMyl0 K HapyKHOH NOBEpXHOCTH TpybompoBoaa. Temmeparypa HapyXHOW U
BHYTpPEHHEN MOBEPXHOCTEN JIEHTHI U3MEPSIETCS TEPMOIIapaMH.

Onpenenuts:
4
1. JIuHEWHYI0 TUIOTHOCTH TEIUIOBOTO IOTOKA HA TPYOOIPOBOJE IHAMETPOM dl =
170/160 mm ¢ wmzonsiumedt u3z 3oHomura / A = 0,072 Bm/wK tommuuon 110 Mm, eciaun
TEMIIEPATYPbI IOBEPXHOCTEH pe3nHOBOM / A = - 0,16 Bm/m 'K/ NEeHTHI TOMIIMHON 3 MM paBHBI 55
u 51,5 °C.

2. Temmiepatypy MOBEpXHOCTH TPyOOTPOBOAA MO H3OISIHEH.

3. OueHutps 3(p(HEKTUBHOCTh MPUHATOW TEIUIOM3OSALMM, €CIH  KOI(P(PULUEHT
TEIUIOOT/IauM B OKPYIKAIOLIYIO cpeny o. = 5 Bm/m’ K.

4. CyTouHBIE TOTEPU TEIJIOTHI B OKPY>KAIOLIYIO Cpeay Ha JuihHe 1 m.

5. OmmOKy M3MEpeHuH, eClii MOCIeAYIOMNN pacyeT TeIJIOBBIX MOTEPh MPOU3BOAUTH IO
bopMynam IS TIIOCKOW CTEHKH.

Bapmuant 9
W3BecTHO, 4YTO mpH paboTe XOJOMWJIBHOW YCTaHOBKM TeMIlepaTypa HapyKHOM

MIOBEPXHOCTH ee cTanbHOoro / A = 48 Bm/m K/ tpy6omnpoBona auamerpom 130/115 mm paBna O u
-3 °C COOTBETCTBEHHO NPU OTCYTCTBHH M HAJIMYHH BHEIIHEH M30isuu. Marepuan n30sun -
HIEPCTAHON BOMIOK / Agois. = 0,046 Bm/m "K/. Tonmmna wzonsauuu S5 mm. Temmeparypa
okpyxarorrero Bozayxa 30 °C. KoadduimeHT TermiooTaaum K OKpyKalImeMy BO3IyXy - BEIHU-
YHMHA MOCTOsIHHAs U paBeH 12Bm/m K, . Onpenenuts:

1. TemmomoaBox k TpyOompoBomy Ha y4dactke 1 m st ciaydas ¢ u3ossimued. /Tlorepu
XJIaI0IPOU3BOIUTEIBHOCTH /

2. TemnepaTypy TMNpOTEKAlOMIETO B H30JMPOBAaHHOW TpyOe TEIJIOHOCHUTENS B
NPEANoN0KEeHUH, YTO KO3()(UIMEHT TernooTaauyn oOT BHYTPEHHEM CTEHKH TpyObl K
TETUIOHOCHUTENIO cocTaBisier 10 Bm/m K.

3. To e, 4TO ¥ B 1.2, paccMaTpuBas TPyOOIpoBo] 0€3 U3OJISALHH.

4. Kputnueckuit guameTp U30JIAIHH.

5. TemnepaTypy HOBEPXHOCTH M30JISILIUN.

Bapuant 10
CranbHast TpyOa BHemHUM auameTpoMm 100 MM mpu TOJIIMHE CTEHKM 5 MM MOKpBITa

1 =80°C, ou=1950 Bm/m K

. t
cinoeM acdanbToBOM M3oisAuu. B TpyOe mportekaer Boga / ¥
t
cHapyxu TpyOa ombiBaeTcs BosayxoMm / 2 =15 °C, a, = 10,5 Bm/m "K/ TennonpoBoaHOCTh
CTaJH O = 45 Bm/m K achanbra o = 0,668m/m K. Onpenenurs:
1. Kputndeckyro TONIMHY CII0s acalbTa.
2. MakcuMaabHOE 3HaAUCHHE TETUIONOTEPb.

3. Temmomotepu OT TpyObl 0€3 U3OMALMUA /BETUYHUHBI ™

HEH3MCHHBIMHU/ .
4. Temnepatypy HapyHOU MOBEPXHOCTH C KPUTUUECKUM CIIOEM.
5. TemmniepaTypy TpyOONpoOBOAa MO U3OISITUCH.

2 n 0 OCTAaroTCA

Bapuanr 11
OroneHHbIH 3JEKTPOIIPOBO/, UMEIOIINN TeMneparypy nosepxHoctd 90 °C, oxnaxnaercs

Ha Bo3nyxe. Jluamerp mpoBoaa 2 mm. Temneparypa Bozayxa 18 °C. KoaddumuenT rerioornaun
OT MPUBOJIA K BO3yXY o= 22 Bm/m K.
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Onpenenurts:

1. [ToTepu TEMIOTHI B OKPY>KAOILYIO CPey OT SJIEKTPOIPOBOAA Ha AfHE 1 M.

2. TemmnepaTypy, KOTOpyl0 OyZeT HUMETh MpOBOJ, €CIU €ro MOKPBITh H30JIALueH
TOJIIIMHON O = 5 MM, a CUIy TOKa B IPOBOJE COXPaHUTh HEW3MEHHOW. TemaonpoBogHOCTH
u30IAuH Ays = 0,16 Bm/m K. KoappuuueHT TemnooT a4 K HOBEPXHOCTH U30JIALUH o, =11
Bm/m K.

3. Kputnueckuil nuametp U30JS1UN.

4. Temnepatypy MOBEPXHOCTH HU30JISALUN.

5. Cuny TOoKa, MPOXOASIIYIO IO MPOBOJHUKY, €CIIM MaTepHuaj MPOBOJAHHUKA - MEIb C
yIETBHBIM JIEKTPHUECKuM conpoTusienuem p = 0,018 Ommn’ /m.

Bapuanr 12
Ha TtpybGomnpoBone HapyXHBIM, ITUAMETPOM d = 60 mm wu Temmeparypoit
t = 320 °C ynoxeHa wu3onsuug ToJMHOW 30 MM, TEIIONPOBOIHOCTHIO s =
=0,2 Bm/m K
Onpenenuts:

1. TemnepaTypy Hapy>XKHOW MOBEPXHOCTH H3OJISIUUU MPU TEIJIOBBIX MOTEPIX 4@ =
260 Bm/m.

2. Ilpu Tex ke TEIUIOBBIX MOTEPSAX TEMIEPATyPy MOBEPXHOCTH M3OJSIUU IO (hopMyiam
JUISL TIIOCKOM CTEHKHU.

3. OueHuTh 1eIeco00pa3HOCTh MPUMEHEHHUS JTaHHOTO THUIA H3OJBIIUH Tpu o = 10
Bm/m K

4. ITpn G =260 Bm/m paccyuTaTh TEMIIEPATypPy MOBEPXHOCTH U3OJSLNU, €CIH Ay
=0,2 + 510°, ucrons3yst GOpMyJIbI IS ILIOCKON CTEHKH.

5. Ompenenuth CyTOYHBIE HOTEPH TEIJIOTHI OT HM30JMPOBAHHOTO TPyOONpoBOJa Ha
ydacTke JUIMHOM 10 .

Bapuanr 13
[Tnockyro moBepxHocTh ¢ Temmneparypor 400 °C He0OX0aUMO M30JIMPOBATH TaK, YTOOBI

noTepu TEIIOTHl He Tpesbimany 450 Bm/w’ . Temneparypa BHEUIHEH MOBEPXHOCTH
TEIUIOU30JISILIUY [IPH 3TOM JI0JIKHA cocTaBiATh He 6osee 50 °C. OnpenenuTs:

1. TonmuHy U30JIALMOHHOTO CJIOS U3 COBEJINTA, TEIUIONPOBOJHOCTh KoTOporo A= 0,09 +
87'10° Bm/m K.

2. CyTo4HbI€ OTEPH TEILIOTHI HA YYACTKE CTEHKHU ILIOIIAIBI0 5 M 2.

3. KoadpdunueHt Temnooraaun OT MOBEPXHOCTU H3OJSALUU K OKPYXKAIOIIEMY BO3IYXY

ot
temneparypoir -« =20 °C.
4. CoOTHOIIEHHWE MEXAY YACIbHBIMM TEPMUYECKUM COINpPOTHBIEHHEM TEIUIO-
MIPOBOJHOCTH Yepe3 H3OJSIUOHHBIA CIIOW W YICNbHBIM TEPMHYECKHM COTPOTHUBICHHEM

Lot
TEIUIOOTIa4M K OKpY’KaroleMy BO3yXy Temmneparypoun x =20 °C.
5. Kak wu3MeHUTCS TOJIIMHA H30JIALIMOHHOTO CJIOS, €CIM B KadecTBE H30JIALUU
UCIOJIb30BaTh acOECTOBYIO TKaHb C Ay, = 0,05, a moTepu TEMI0Thl OCTaBUTh HEU3MEHHBIMHU.

Bapuanr 14
CreHKU me4M COCTOSIT U3 BHYTPEHHETO CJIOS HEpP)KaBEIOILEH CTalu TONIIMHON 15 mm,

MOKPBITOTO BHEIIHUM CJIOEM acOeCTOBOM M30JAIMH TONIUHON 5 cm. Temneparypa BHyTpeHHEH
MOBEPXHOCTH METAUTNYeCKor cTeHKu paBHa 550 °C, a HapykHOM moBepxHOocTH acbecta 45 °C.
[Inomans moBepXHOCTH cTeHKHU 1,5 M. TEmIoNpOBOAHOCTE CTAIM U acheCTa COOTBETCTBEHHO A
=19 Bm/m K, h»=0,7 Bm/m K.

Onpenenurs:

1. CyTouHbI€ TTOTEPH TEILIOTHI YepPe3 CTCHKY.
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2. CoOTHOLIEHHE MEX]TYy TEPMUYECKUMH COINPOTUBICHUSAMH CJIOS MeTajla U Clos
N30JISIIUH.

3. TemnepaTypy B MeCT€ KOHTaKTa METaJlJIa ¥ U30JIALUHY,

4. KoadduuueHT TemnooTaauu K okpyxarolen cpene ¢ remmneparypoii 20 °C.

5. I'pagueHT TemMnepaTypsl 110 TOJIIIUHE U30JIALUH.

Bapmuanr 15
Kenezobetonnast apiMoBasi TpyOa BHyTpeHHUM auamerpoMm d, = 800 mm, Hapy>KHBIM

muametrpoM d; = 1300 smm u TemmonpoBoaHOCTRIO A = 1,1 Bm/um "K nomxHa ObITh yTepoBaHa
BHYTPH OTHEYTIOPOM TETUIONPOBOIHOCTRIO A = 0,5 Bm/m K.
TemnoBsle MOTEpU C OJHOTO MOTOHHOTO MeTpa TpyObl HE MOJBKHBI TpeBbimats 2000
t

C

Bt/M, a Temmeparypa MOBEpPXHOCTH 3>KEJIE€300€TOHHON CTEHKHU » ©"e Bpie 200 °C.

tC

Temnepatypa BHyTpeHHEH oBepXHOCTH QyTepoBku 1 =425 °C.
Onpenenursb:
1. Tonuwny QyTepoBKU.
t
2. Temmnepatypy Hapy>KHOW MOBEPXHOCTHU TPYObI s,

3. CpenHwii rpaiueHT TeMIepaTyphl 10 TONIIHHE (yTEPOBKH.

4. CyTouHble OTEPHU TEMJIOTHI OT TPYOBI HA y4yacTke ATUHON 10 m.

5. Cpenamii k03()(PHUIMEHT TETUTOOTHAYM OT JKEIe300€TOHHON TPYyOBI B OKPYKAIOIIYIO
cpeny ¢ temneparypoi 20 °C.

Bapuanr 16
Wzomstmust TonmmmaoN 60 mm ¢ Ay = 0,2 Bm/m "K, CMOHTHpOBaHa Ha TpyOONpPOBOE
t
mrametpoMm  d, = 60 mm. Temmneparypa Hapy>KHOW MOBEPXHOCTH TpyOompoBoma 2 = 320
°C. TemnoBble TOTEPU COCTABIISIOT 9% =260 Br/m.
Onpenenuts:

1. Temmnepatypy Hapy>KHOM MOBEPXHOCTU U3OJIAILUH 110 (popMyIiaM ISl HHIHHIPUIECKON
CTEHKH.

2. Temmnepatypy Hapy>KHOM MOBEPXHOCTH M3OJISAIMHU MO (HOpMyJIaM JUIsl TUIOCKOW CTEHKH.

3. CyTouHble OTEpH TEIJIOTHI HAa yyacTKe TpyOorpoBoaa JIMHON 10 M.

4. OueHuTh 3PPEKTUBHOCTD NMPUHATON HU30JALUH, €CIH KOA(PPUIMEHT TEeIIO0TAauu OT
Hapy>KHOW TMTOBEPXHOCTH B OKPYKAIOINIYIO cpeny o= 7 Bm/m K

5. I'pagueHT Temneparypbl Ha HAapy>KHOM NOBEPXHOCTH M3OJALUM, €CIM TeMIepaTrypa
OKpy»aroien cpeasl coctasiseT 20 °C.

Bapuant 17
MenHblil poBOA TJIOIIABIO CEUEHHUS 2 M’ MOKPBIT HU30JSILUENH TONIUHOU 4 MM.

Cuna Toka, mpoxojsmas mo nposoxay, J = 16 A. YaenbHOE 3JIE€KTPUUYECKOE COMPOTUBIICHUE
Meau 0,018 Ommm/m, K03 purmeHt TEIUIO0TIa4uH
OT mpoBoAa K BO3myxy 17 Bm/m’ 'K, TemIONpOBOTHOCTh M3ONALUMHU Ay = 1510 Bm/m K.
Temnepatypa okpysxaromiero Bosayxa 20 °C.

Onpenenuts:

1. HapyxHyto Temreparypy MEJHOTrO IPOBOAHUKA O€3 M30JIS1IHH.

2. HapyxHyro Temneparypy MEeIHOIO MPOBOJIHUKA 0T N30JISALUEH.

3. Kputnueckuii nuametp U30JSA1UN.

4. IloTepu ayIeKTpUYECKONW MOIIHOCTH /B KHJIOBAaTT-yacax/ OT HarpeBa MpPOBOJHHUKA 3a
cyTku Ha anunae 100 wm.

5. TemnepaTypy Hapy»KHOW MOBEPXHOCTH H3OJISAUH.

Bapuant 18
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Kopryc  TemnooOMeHHMKa  HEOOXOAMMO  HM30JUpPOBaTh  acOECTOBOM  M30MSLUEH
TEmIonpoBoAHOCTEIO A = 0,13 - 0,15°10°/ Bm/m *K . HapyxHbiii tuameTp Temnooomennuka d, =
320 mm. TemnepaTypa Ha MOBEPXHOCTHU TemsiooOMeHHuKa ¢; = 280 °C. DTy Temneparypy MOXHO
MPUHATH TaKOM e M TOCJe HaJOKEHUS M30JsIMU. TemmepaTypa Ha BHEIIHEW MOBEPXHOCTH
M30JSIIMM He JoipkHa mnpesblmate 30 °C, a TEIIoBbIE MOTEPU C OJHOTO IOIOHHOTO METpa
Kopiyca TernooomeHuuka 200 Bm/m.

Onpenenurts:

1. Cpeanuii k03¢ HULHMEHT TETIIONPOBOJHOCTH U3OJISIINH.

2. TonmuHy ac6eCTOBOM U30JISIIHH.

3. OueHuTh 1eIecoo0pa3HOCTh NpUMeHeHus acbectoBoil wm3omsiuuu. Koadduument
TEIJIOOTIAauH B OKPYKAIOLIYIO cpeiy o = 7 Bm/m’ 'K

4. TemmiepaTypy OKpyKaroliel cpefpl, Tae OyneT padoTaTh TEINIOOOMEHHHUK C TaKUMHU
napamMeTpamH.

5. CyTouHBIC TIOTEPH B OKPYXKAIOIIYIO CPeay C KOpIyca TeIIOOOMEHHHKA JUTMHOW [ =
800 mm.

Bapuant 19
Tpy6omnpoBos HapykHbIM AuaMeTpoM d; = 110 »mm MOKPBHIT CI0EM U30JISIUN TOJIIIUHOMN

80 mm. nuna TpybompoBona 7 m. Temneparypa noepxHoctd meramia 200 °C, temmnepatypa
Hapy’KHOM NOBEPXHOCTH W30JLSILMM HE JOJDKHAa mnpesplmate 25 °C. TemnonpoBOJIHOCTb
W30JISIMA 3aBUCUT OT TEMIEPATYPBI: Ay = 0,058 (142,510 t) Bm/m ‘K

Onpenenuts:

1. TemnoBoil mNOTOK OT TpyOOHMpOBOJA, pacyeT NPOM3BECTH MO ¢dopMmysiaM JUIs
IMIMHIPUYECKON CTEHKH.

2. TennoBo# MOTOK OT TpyOompoBoa. Pacuer mpousBecTu 1no Gopmyiam Ui MIOCKOH
CTEHKH.

3. CyTouHble IOTEpH TEIJIOTHI OT TPYOONPOBOAA.

4. OueHuthb 3¢(HEeKTUBHOCTh NPUHATON H30JSALMH, eclid KOA(G(UIUMEHT TEeIJI00TAAYU OT
HOBEPXHOCTHU M30JIALMU B OKPYKAIOILYIO cpeny o = 8 Bm/m’ K,

5. TemnoBoil MOTOK OT HEHU30JMPOBAHHOIO TPyOONPOBOAA B OKPYXKAIOLIYIO Cpedy C
temneparypoit 20 °C npu 3aJaHHOM 3HAYEHUH 0.

Bapuant 20

B nHarpesarenpHOI 1euu, rae TeMmIeparypa ra3on 1 = 1400 °C, creHKa BBIIIOJIHEHA
W3 TPEX CJI0EB: AMHACOBOTO Kupnuya ToiauHon 60 mm ¢ Ay = 0,35 Bm/m *K, KpacHOro Kupridya
TommuHoM 250 mm ¢ A, = 0,76 Bm/m’ ‘K

METaJUTMYECKOT0 KOXKyXa TOJIIMHOU 5 mm ¢ A = 45 Bm/m “K;,. Temneparypa Bo3ayxa B

tJK

uexe be, = 15 °C, xo3pPuIMeHT TerooTIa4l B €YU OT I'a30B K BHYTPEHHEH CTEHKE o, =
120 Bm/m* 'K, cHapysKu OT MU30JIAIMH K BO3IyXa 0 = 25 Bm/m’ ‘K.

Onpenenursb:

1. Ko pument tennooTiaun oT ropsyux ra3oB K BO3AYXY.

2. TemnoBoi MOTOK Y€PE3 CTEHKY IUIOMIAALI0 MoBepxHOCTH 0,5 M.

3. Ilotepu TeNIOTHI 3a CYTKH.

4. TemnepaTypbl Ha TOBEPXHOCTSAX BCEX CIIOEB.

5. I'pagueHt Temreparyp Ha rpaHHLe Hapy>KHOW IOBEPXHOCTH C BO3-

TYXOM.

Bapuanr 21
Jnis obecriedeHuss TEPMUUECKON POYHOCTH IIIOCKOW CTEHKU TPAAHEHT TeMIIepaTyphl He

noJbkeH mpeBbimath B Helt 500 K/u. Temneparypa co CTOPOHBI XOJIOAHOW CTEHKH COCTABIISIET 35
°C, TommuHa cTeHku 20 mm.
Onpenenursb:

96



1. TemmepaTypy Ha TOpsiue€ll CTOPOHE CTEHKH IpUHUMAs TPaJUEHT TEMIIEpaTyphl
MTOCTOSTHHBIM.
2. KoaduuumeHT TemnooTnaun co CTOPOHBI XOJOAHOM CTEHKH, €CIM TeMIleparypa

o t
OMBIBAIOILEH 3Ty CTEHKY Xuakoctd 2 = 10 °C, a TemIonpoBoaHOCT cTeHku A = 0,5 Bm/m’
K.
3. I[11OTHOCTH TEMJIOBOrO MOTOKA HA MOBEPXHOCTU CTEHKHU.

t
4. Kos(huimeHt Temionepeaun yepes miockyto cTenky, ecmu "1 =150 °C. 5.
CyTOouHbIE IOTEPH TEIJIOTHI OT IJIOCKOW CTEHKH Iutomasto 0,5 m.

Bapuant 22
CranbHolt TpyOompoBoa auamerpom 200 x 8 mm ¢ A =30 Bm/m ‘K mponoxeH Ha

OTKpBITOM BO3JyXe, TemIieparypa kKoToporo paBHa -18 °C. BHyTpu TpyObl ABHXKETCS BOJa CO
cpeaneit Temnepatypoit 93 °C, a xo3dduuueHT Terooraaun oT Boabl K Tpyde oy = 820
Bm/m’ ‘K . Jlnuna tpy6onposoaa 25 m, Ko3Q(GUIUEHT TEMIOOTAAYH OT TPYObl K OKPYKAIOLIEMY
BO31YXy O 2= 10 Bm/»’ "K . TpyGomnpoBo MOKPHIT CIOEM OMTYMHOM H30JSAIUHM TOIIHMHON 50
MM € TeTIonpoBogHOCTRI0O A = 0,1 Bm/m K.

Onpenenurts:

1. I[lotepu TemnoTsl TpyOONPOBOIOM /B BaTTax/.

2. Temmnepatypy BHYyTpeHHEH MOBEPXHOCTH TPyOOIPOBOA.

3. TemnepaTypy HapyKHOU MOBEPXHOCTH H3OJISLUH.

4. Kputnueckuii AuameTp U30JIALHH.

5. CyTouHble OTEPH TEIJIOTHI OT TPyOOIpoOBOIa.

Bapuanr 23
B nex u3 KoTenpHON MOJAI0T TOPSAYYI0 BOAY MO CTaabHOM TpyOe auamerpom 58 x 3,5 mm

co ckopocThio 1,2 m/c. Bona Bxonut B TpyOy ¢ temmepatypoit 90 °C. Cpennuil ko3pduuueHT
TEIIOO0TAau BHYTPH TpyObI o 1= 2000 Bm/v’ 'K . K Hapy»HOMY BO3/1yXy ¢ TemiepaTypoii 2 °C
TEmIoTa OT TPYOBI MEPEXOAUT ¢ KOIPOHUIMEHTOM TEIIOOTAAUM o » = 35 Bm/m’ "K. Temo-
MPOBOAHOCTH cTanu A = 35 Bm/m K.

Ornpenenursb:

1. Kakyto uzomnsiuuio /mo ko3 GpuuueHTy TermionpoBoAHOCTH/ HE00X0AUMO BhIOpATh IS
M30JISIIMU TPYOBI, YTOOB!I 1pH ee TonmuHe 20 Mmm najileHue TeMIepaTypbl BOJbI OT KOTEJIbHOU 10
uexa He npesbiano 2 °C. PacctosHue ot KoTeiabHOM 10 nexa 120 m.

2. JInneiHbIi K03 PUIMEHT TeIUIoNepeIauH.

3. OuenuTth 3(h(HeKTUBHOCTH MPUHATOMN U30ISALNH.

4. Temneparypy NOBEPXHOCTH U30JISLUH. .

5. Temniepatypy TpyObI 1101 U30JSALUEH.

[Ipumeuanue. Ilortepu TemoTsl Q MOXKHO OIpPENENUTh MO YPAaBHEHUIO TEMJIOBOTO

t t .
Oamanca Buma Q =m C, ( ™ - % )rme m = f p, ‘W MaccoBbIil pacxo] TEIJIOHOCUTES,

t t
Kr/c; f- tuiomanp cedeHus TpybompoBoga;, i m ¥ - TeMmepaTrypa BOJbI COOTBETCTBEHHO

Ha BXOJIE M BbIXoJe u3 TpybonpoBoaa. Temtoemkocts Cp,, ([oic/ke K) U IIIOTHOCTE BOABI p/ka/m’
/ OTIpeNeNSIOT U3 CIPAaBOYHBIX TAOIHII.

Bapuanr 24
Tpyba ombIBaeTCS M3HYTPU ABIMOBBIMU Ta3aMH, CHapyXHu - BOAoH. Jlnamerp TpyOsl
d2
d

1 166/140 mm, TermnompoBOAHOCTh Marepuana cTeHku A= 50 Bm/m ‘K. KoaddunueHnt
TEIUIOOT/IAYM OT I'a30B K CTEHKE U OT CTEHKU K BOJE COOTBETCTBEHHO o = 45 Bm/m’ 'K u o, =
2500 Bm/m’ ‘K. Temmeparypa ra3os U BOJbl COOTBETCTBEHHO paBHa 350 u 170 °C.

Ornpenenursb:
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1. JIuneHbIi KOAPPUIMEHT TeIUIO0TAAYH.
2. [loTepu TEMIOTHI C MOTOHHOTO METpa TPYOBI 3a CyTKH.
3. TemnepaTypy BHYTpEHHEH MOBEPXHOCTU TPYOBI.
4. Temnepatypy Hapy>KHOM MMOBEPXHOCTU TPYOBI.
5. JIuHelHy0 TUIOTHOCTH TEIUIOBOIO IOTOKa uepe3 TpyOy mocie oOpa3oBaHUS Ha
Hapy»XHOU MOBEPXHOCTHU TPYOBI CJI0St HAKUMU C o, = 1,1 Bm/m K tonumHou 1,5 mm, ipu Tex xe
t t

3HAYEHHAX O O, 1 , "

Bapuanr 25
[Tnockast crenka ¢ temmnepatypoit 650 °C u30iMpoBaHa CI0€M BEPMHKYJIUTA TOIIIMHON

& =20 mm ¢ kodhpunuenTom rermonposogaoctu A= 0,072+ 0,26 10° Bm/m ‘K. Temmeparypa
Hapy»XHOU MOBEPXHOCTH cJios u3oisiuuu cocrasiseT 40 °C.

OnpenenuTsb:

1. CpennenHTerpanbHblii K0O3()GUIUEHT TETIIONPOBOAHOCTH CIIOS U30JISALIUH.

2. TepMuyeckoe COPOTUBICHUE CIOS U3OJISIIIHUH.

3. II1OTHOCTH TEMJIOBOTO MOTOKA Yepe3 H30IMPOBAHHYIO CTEHKY.

4. CyTOYHBIE TIOTEPH TEILIOTHI OT CTEHKH ILIOMIAABIO TIOBEPXHOCTHU 3 M .

5. I'pagueHT TeMiiepaTypbl B U30ISUOHHOM CJIOE.
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