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1. @oHJ OLEHOYHBIX CpeacTe HU3BMEPEHUSA YPOBHSA OCBOCHHUS CTyIA€HTaMM

JAHHOU MUCHMIIJINHBI

®oH/ OIIEHOYHBIX CPEACTB TUCIUILIMHBI BKIIIOUACT B CEOsI:
nacrnopT (GpoHJa OLEHOYHBIX CPEACTB 110 AUCLUIUINHE;
BOIIPOCHI JJIs1 IPOBEICHUS IIEPBOM IPOMEKYTOYHOM aTTECTALMM
BOIIPOCHI JJIsl IPOBEICHUS BTOPOU ITPOMEKYTOYHOM aTTECTALNH |

BOIIPOCHI K K3aMEHY;
OuJIET HA DK3aMEH.

1.1. ITacopT (poHAA OLEHOYHBIX CPEICTB 0 JUCHUILINHE

Kox konTpompyemoi HaumeHoBanue
Ne KonTposmpyembie pa3aesibl (TeMbl)
KOMIIeTEHIIUH OLICHOYHOI' 0
n/n AUCUMILIMHBI
(M1M ee 4aCTH) cpeacrBa
1 OcCHOBHBIE IOHATHS U TIOJIOKEHUS [K-2. [IK-4 Ompoc. Pedepart.
TepMOHI/IHaMI/IKI/I ) 3 HpaKTI/I‘JeCKoe 3aHsATHC
2 Terrora ¥ TEIIOEMKOCTH ra3a. BHyTpeHHss 4 Omnpoc. Pedepar.
SHEprus Pa6ora HIK-2, TIK- [IpakTuueckoe 3aHsTHE
3 [1epBblil 3aKOH TEPMOJMHAMHUKH. DHTAJIBITHSL. TK-2. TIK-4 Ompoc. Pedepar.
DHTponHs Sl : IIpaxkTuueckoe 3aHATUE
4 Bropoii 3akon TepmoauHamMuku. Kpyroseie K- TIK-4 Ompoc. Pedepar.
IPOIIECCHI Sl : IIpaxkTuueckoe 3aHATUE
5 TepMoanHAMUYECKHUE MTPOIIECCHI HICaTbHBIX [IKP-2. [IK-4 Ompoc. Pedepar.
ra30B B 3aKPBITHIX CUCTEMAX ’ [IpakTiieckoe sansTne
6 JuddepeHnnansabie ypaBHEHUS K-, TIK-4 Onpoc. Pedepar.
TEPMOIUHAMUKH it 3 ITpaxTHYecKoe 3aHATHE
; TepMoaMHAMUYECKUE MPOLIECCHI B PEATbHBIX [K-2. [IK-4 Ompoc. Pedepar.
ra3zax u napax. CBoiCTBa peaJbHbIX ra30B. ’ Ilpaxriieckoe sansThe
8 TepmoauHamuka noroka. Mcreuenue u TK-2. TIK-4 Ompoc. Pedepar.
JIPOCCENNPOBAHUE Ta30B U MIAPOB. ’ Ipaxriyeckoe sansThe
9 [{MKJIBI TETUIOCUIIOBBIX YCTAHOBOK. K-, [IK-4 Onpoc. Pedepar.
XO0JIOAWJIBHBIE MAIMHBI U KOMIIPECCOpa. ’ IIpakTirdeckoe saHATHE
Omnpoc. Pedepart.
10 | Temoo6meH. TK-2, [1K-4 o p tep
PAKTUYCCKOC 3aHATUC
Omnpoc. Pedepar.
11 | TemtonpoBoxHOCTS. [K-2, [IK-4 0 p bep
PAKTHUICCKOC 3aHATUC
KoHTakTHBIN TETI000MEH. Omnpoc. Pedepar.
12 I1K-2, TIK-4 [IpakTuueckoe 3aHsTHE
KoHTakTHBIN TETII000OMEH. Omnpoc. Pedepar.
13 I1K-2, TIK-4 [IpakTuueckoe 3aHsTHE
Omnpoc. Pedepar.
14 | Tennootnauva. [1K-2, I1K-4 I P Pep
PAKTHUICCKOC 3aHATUC
Temnonepenaya. C0XKHBIIH TETIO0OMEH. Ompoc. Pegepar.
15 | Maccoobmen I1K-2, TIK-4 [TpaKkTHYECKOE 3aHATHE
16 OCHOBBI TEIUIOBOTO pacueTa TernI000MEeHHBIX MK-2. [IK-4 Ompoc. Pedepar.
anmnapaTos it : IpakTuueckoe 3aHATHE
17 TennosHepreTu4ecKue yCTaHOBKU U K-, [TK-4 Onpoc. Pedepar.
IIPOMBIIUICHHAs JHEPreTUKa ’ Ipaxriieckoe 3ausThe
KorenbHble ycTanoBKkH. IlapoBbie u razoBsie Ompoc. Pedepar.
IIpakTuueckoe 3aHsTUE
TypOunbl. [IpuMeHeHne TemnoTsl B p
18 | P P MK-2, TIKP-4

HedTerazoo0bBaronieil orpaciau. OCHOBBI
YHEPrOTEXHOJIOTHH.




1.2 MPUMEPHBIN NEPEYEHDb OLIEHOYHBIX CPEJICTB

Ne HanmeHoBaHue Kparkas xapakTepucTuka IIpeacrasiienue
n/n OLICHOYHOTI'0 OLICHOYHOI0 CPeCTBa OLICHOYHOTI'0
CpeacTBa cpeacTBa
B onae
1 | KomnoxBuym CpenctBo KOHTPOIISI yCBOCHUSI y4€OHOTO Bompocs! o
MaTepuaa TeMBI, pa3jiena Ui pasIeioB Temam /
JUCLUIUIMHBL, OPraHU30BAHHOE KaK pazznenam
yueOHOe 3aHATHE B BUJIE COOECETOBaAHHS JUCIUIINHBI
IperojaBarelis ¢ 00y4JarouMucs
2 | Hokiman, [IpomykT camocToATENIbHON PabOTHI TeMbl 7OKIAIOB,
co00IIeHnE CTYZIEHTa, MPEACTABIISIIONUN COO0M COOOIIIEHN I
yOJIMYHOE BBICTYIUIEHHUE
[To pemrenuto onpeaeeHHON yueOHO-
MIPaKTHUYECKOM, yueOHO-UCCIIE0BATENbCKOI
WJIY HAYYHOU TE€MBI
3 | Pedepar [IpoaykT camoCTOsTeNbHOM paboOThI Tembl
CTYAEHTA, NpeJICTaBIAIOUINI co00ii KpaTkoe | pedeparos
U3JI0KEHUE B INCBMEHHOM BHJIE
MIOJIyYEHHBIX PE3YJIbTaTOB TEOPETUUECKOTO
aHaJIM3a ONpeeIeHHON HayyHoU (y4eOHo-
HCCIIEI0BATENIbCKOMN ) TEMBI, IJIE aBTOP
PacKpbIBaeT CyTh UCCIIEAYEMON MTPOOIIEMBI,
IIPOBOJIUT PA3JINYHBIEC TOUKHU 3PEHHUS, &
TaKXe COOCTBEHHBIE B3IVISAbI HAa HEE
4 | Dx3ameH HtoroBas popma O1leHKH 3HAHUH Bomnpocsr k
JK3aMEeHYy

2. Kputepum oueHKHU 3HAHUH CTy/eHTa




2.1 Onmcanue nokasarejeu u KpUTCPHUECB OLICHUBAHUS KOMHCTCHIII/Iﬁ Ha PA3JIMYHBIX 9TallaX HX (I)OpMI/IpOBaHI/I}I, OIIMCAaHHC

IIKaJIbl OICHUBAHMA.

Taoauma 3
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanus pe3y;ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6ajioB 41-60 6ams10B 61-80 6an10B 81-100 6ans10B OLICHOTHOT0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIHHO) (xopo1o) (0TJIMYHO) cpeacTBa

IKP-2 CriocoOHOCTh MPOBOAUTE PAOOTHI IO TUATHOCTUKE, TEXHUUECKOMY OOCITYKUBAHHIO, PEMOHTY U 3KCIUTyaTallid TEXHOJIOTHYECKOTO 000PYA0BaHUS B
COOTBETCTBUM C BBIOpaHHOU cepoil MpodeccnOHATbHOMN AeATeIbHOCTH

3HaTh: TepMoIMHAMUYECKHE TAPAMETPBI CdopmupoBaHHbIe, HO CdopmupoBaHHble
COCTOSIHUSA T'a3a, OCHOBHBIE 3aKOHBI @parmMeHTapHBIEC 3HAHUSA Henonnele 3HaHUA | comepiKaliie OTaeIbHBIC CHUCTEMATHYECKHE
TEPMOJMHAMUKH U TEILIONEPENaun poOeITbl 3HaHUS 3HaHUsA
YMeTn:
- aHAJM3HPOBATH TEMIIEPATYPHBIE ITAPAMETPBI
[PabOThI TEXHOJIIOIMYECKOTO 000pPYA0BaHMU;
- pa3pabaThIBaTh U IUIAHUPOBATH BHEIPEHUE

' ‘YMeHus mMoJIHbIe, CopMHpOBAHHEIE
HOBOTI'O TEIUIOTEXHUYECKOT0 000PY10BaHUS;

Yactrunble yMEHHS Hemonnble yMEHHSA  |0mMyCKaOTCs HEOObIINE

- HCIIOJIb30BaTh N3yYEHHBIN MaTepHAaI 10 yMeHHA

TEPMOJAWHAMUKE U TEIUIOTEXHHUKH B PELICHUH
Mpo06JIeM TEXHOJIIOTHYECKUX MPOLIECCOB JOOBIUH
W [I0JIrOTOBKE HEPTH U ee OTTPy3KH

OIIMOKH

KOHMPOAUpylowue
mMamepuanst no
oucyuniune, 3a0anus
0J1s1 KOHMPOBLHOU
pabomul, 3a0aHUsL 05
nabopamopHo
pabomol, mecmogule

Banern:

- METOJJaMH JHATHOCTHKH U TEXHIIECKOTO
00CITy’)KUBaHUSI TEXHOJIOTHIECKOTO U
TEIUIOTEXHUYCKOTO 000pyHIOBaHHS (HAPYKHBIH
1 BHYTPEHHUI OCMOTP) B COOTBETCTBUU C
TpeOOBaHUSMU TPOMBIIUICHHOH 0€30MacHOCTH 1
OXpaHbl TPyAa.

YacTuyHOE BiIajcHUE

HaBbIKAMHU

Hecucremarnueckoe

NMPUMEHCHUEC HAaBBIKOB

B cucremarnueckom
MNPUMCEHCHUHN HABBIKOB
JOIYCKAarTCA npoGem,I

VYcnenHoe u
CHCTEMATHYECKOE
MIPUMEHEHNE HABbIKOB

3a0anus, memvl
\pecpepamos, doxnados




IKP-4 CriocoOHOCTh OCYIIECTBISATH OMEPATHBHOE COMPOBOXKIICHUE TEXHOJIOTHUECKUX TPOIIECCOB B COOTBETCTBUU C BHIOpAaHHOM cepoil mpodeccHnoHaILHOMH

ACATCIIbHOCTH

3HATH:

- TCXHOJIOTUYCCKHUE MPOIECCHI B 00JacTH
He(Tera3oBoro Jela, CBSI3aHHbIC C
TEPMOJMHAMUKOHN M TEILIONepeauci,
MOJITOTOBKO# 1 00CITy)KUBAaHHEM
TEII00OMEHHOTO 000PYIOBAHHUS.

®parMeHTapHbIE 3HaHUS

Hemnonneie 3nanus

CdopmupoBaHHbIE, HO
cofiepyKallie OTACTbHBIC
poOebl 3HAHUS

CchopmupoBaHHbIE
CHCTEMATHYCCKHE
3HAHUS

- YMerh:

- [10JIb30BaTHCS TEPMOJMHAMUYECKUMU CXEMaMH,
muarpaMmMami, rpaguKaMu U Ta0IuIaMU
TEIIO(U3MYECKUX CBOMCTB BEILIECTB M T'a30B
MPOBOJIUTH TEPMOJANHAMUUECKHN aHAIIN3
MPOLIECCOB;

- PacCUMTBHIBATh M AaHATU3UPOBATh
TeMIepaTypHbIC PEKUMBI CUCTEM H
000pyIOBaHUS TOOBIYH U IEPEPaOOTKH
YIIIEBOIOPOJIOB.

YacTtuuHbIC YMCHUA

Henomnasie YMCHUA

‘YMeHus moJIHbIe,
TOITyCKAIOTCSl HEOOIBIINE

OLINOKHU

CcdhopmupoBaHHbIe

yMeHUs

KOHmpoaUpyiowue
Wamepuanel no
oucyuniune, 3a0anusl
015 KOHMPOILHOU
lpabomul, 3a0anus ons
llabopamopnou
pabomvl, mecmogvie

- Biagern:

- HABBIKAMH OINEPAaTUBHOTIO CONPOBOXKICHHS
TEPMOJANHAMUYIECKHUX U TEMIOTEXHOIOTHYECKUX
POIECCOB B 001aCTH HeTera3oBoro aena;

- METOJJaMH TETJIOBOTO pacueTa TermI000MEeHHbBIX
aInaparoB pPa3JIMYHOIO THUIIA.

METOJlaMU JIMATHOCTUKU U TEXHUYECKOTO
00CITy’)KUBaHHS TETNIOTEXHUIECKOTO
000py0BaHUS (HApY>KHBIH ¥ BHYTPECHHHI
OCMOTp) B COOTBETCTBHH C TPEOOBaHUSIMHA
MPOMBIIIJICHHOH 0€30MacHOCTH M OXPaHbI Tpyna

YactuaHoe BJIaJACHUC
HaBbIKaMH

Hecucrematnaeckoe
NPUMCHCHUC HABBIKOB

B cucrematnueckom
MIPUMEHEHUH HAaBBIKOB

JIOMTYCKAKOTCS IIPOOEITBI

Ycnemnoe u
CHCTEMATHYECKOE

MPpUMCHCHUE HABbIKOB

Baoanus, membi
pedepamos, doxknados




3. OueHoyHbIe cpeaCTBA
3.1 Bonpocsl k I pyOexxHoil aTTecTanum:

1. Henu u 3amaun TepmoauHaMuku. [IoHsTHE TEPMOAMHAMUYECKON CUCTEMBI.

2. W3onupoBaHHAasT M HEU30JIMPOBAaHHAs TEPMOJMHAMHYECKHE CHCTEMbl. PaBHOBECHBIE H
HEPABHOBECHBIE CUCTEMBI.

3. TepmoauHaMuYecKHe MapaMETpbl COCTOSIHUA. Y IENbHBIM 00BEM, IUIOTHOCTH, IABIICHHE,
Temneparypa (abcontoTHas TepMoauHamMuueckas mkaia remieparyp (KensBuna, Lenbcus).

4. YpaBHEHHE COCTOSHUS. Y PaBHEHHUE COCTOSIHUS UJI€aIbHBIX [a30B.

5. 3akonbl uaeanbHbIX razoB (boitnms-Mapuotra, [eii-Jlroccaka, Ilapmns). OObenuHeHHOE
ypaBHeHue MeHnaeneeBa-Knanelpona.

6. YpaBHEHUE COCTOSTHUS peabHbIX ra30B.

7. Cmecu uealibHbIX Ta30B. JlaBieHrne cMecH ra3os.

8. CocraB cMecH razoB. BelpaxkeHue MacCOBBIX J0JI€l KOMIIOHEHTA.

9. BrlpaxeHne 0O0OBEMHBIX J0JEW KOMIIOHEHTOB cMmecu. [lapumanbHbiii 00beM cMecH. 3aKoH
Awmara. OmnpeneneHue yaeapHoro o0bemMa CMeCH.

10. Onpenenenue razoBoil MOCTOSHHON CMeCH MO M3BECTHBIM MaccoBbIM H0JsAM. Kaxymascs
MOJIEKYJISIpHAsI Macca CMECH T'a30B.

11. I'azoBas moctosiHHasi. DopmyIibl onpeaeIeHus.

12. TennoeMKoCTh ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATyphI.

13. MaccoBasi, MoJIbHasi 1 00bEMHAs TEIJIOEMKOCTH. Y paBHeHHEe Maiiepa.

14. Tepmonunamuueckuii npouecc. [lonarue penakcanuu.

15. IlepBblil 3aK0OH TEpMOIMHAMUKUA. BHYTpEHHSs1 SHEPT U CUCTEMBI.

16. O6patumblie 1 HEOOpaTUMBbIE Tpolecchl. Pabora.

17. AHanuTH4ecKoe BbIpa)KeHHUE NIEPBOr0 3aKOHA TEPMOIMHAMUKHY.

18. BTopoii 3aKOH TepMOJIUHAMHUKH.

19. Hukn Kapuo. Tepmuueckuit KIT/I.

20. TepmouHaMUYECKHE MPOLIECCHI UICANBHBIX Ta30B (M30XOPHBINA, N300apHBIH,
M30TEPMUYECKUH, alnabaTHbIN, OJIUTPOITHBIN) METOJT UCCIIEIOBAHUS ITPOLIECCOB.

21. Ucreyenue ra3oB U mapoB, JpOCCENNPOBAHUE. TepMOIMHAMUYECKHUI aHAINU3 IPOLIECCOB B
Kommpeccopax. Llukibl aBurareisel BHYTPEHHETO CropaHus W ra3oTypOMHHBIX YCTaHOBOK.
[{MKbI TAPOCUIIOBBIX YCTAHOBOK. LIMKIIBI XOJIOAMIBHBIX MAIINH, TEIIOBOIO HAcoca.

3.2 Bonpocs! ko II pyGexHoi aTTecTanuu

1. TepMoaMHaMHUYECKHE TIPOLIECCHI pealbHBIX ra3oB. Ilap u ero cBoiicTaa.

2. OcHOBHBIE IOHATHS ITpolecca napoodpazoBanus. HaceieHHbIN BOIIHOI map,

neperpeTslil nap (CTeneHb CyXOCTH U CTENEeHb BIaKHOCTH 11apa).

3. Omnpenenenne mapaMeTpoB BoAbI U Tlapa. PV-auarpamma BOAsSTHOTO Tapa.

4. TepMuyeckue NMpoLECcChl UAEATbHBIX Fa30B B 3aKPBITHIX cucTeMax. M300apHbIi, H30XOpHBIH,
anualaTHBIA, W30TEpMUYECKHI mpouecchl (paboTa paciiMpeHHs] Ipoliecca, H3MEHEHHE
SHTPOINH).

5. OuTpomms. PV-u TS- nnarpammel.

6. Bnaxxusiii Bo3ayx. Brnarocogep:kanue, abCoIOTHast 1 OTHOCUTEIbHAS BIAXXKHOCTh. CBONCTBA
BJIQXKHOTO BO3/yXa.

7. CrocoOBl nepeiauu TerUIoTH (TEIUIONPOBOAHOCTD, KOHBEKIIHS, U3TYyYECHHE).

8. TemneparypHoe Tmojie, W30TEPMHUYECKas MOBEPXHOCTh, CPEIHUN W HMCTUHHBIM TI'pagueHT
TEMIIEPATYP.

9. 3akon ®ypee. KoddduimeHt TemIOonpoBOIHOCTH, IUIOTHOCTh TEIUIOBOTO TIOTOKA,
KOJIMYECTBO TEIJIOTHI.



10. KoapdunmeHT TerionpoBoJHOCTH, €ro XapaKTePUCTHKA.

11. IlepeHoc TEMIOTH TEIJIONPOBOJHOCTBIO MPU CTallMOHApPHOM pexuMme. OaHopoaHas
IUIOCKAasl CTEHKA.

12. IlepeHoc TEmIOTHI TEIUIONPOBOJHOCTHIO NPH CTALMOHAPHOM pekume. MHorocionHas
CTEHKA.

13. JIeHCTBUTENBHBIN MPOLIECC HMCTEUEHHs] Ta30B W MapoB. (OCHOBHbIE 3aKOHOMEPHOCTHU
Te4YeHHs ra3a B coriax u auddysopax. JIpoccenupoBaHue ra3oB U MapoB.

14. TpancpopmaTopsl TEIUIOTHL. LIMKIIBI XOMOMIBHBIX YCTAHOBOK M TEPMOTPAHCPOPMATOPOB.
15. OcnoBel Teopuu mnonodus. OcHOBbl Teopun moao0us. IloHsTHE O MeToje aHamu3a
pa3MepHocTeil Teopun nogodusi. Kpurepuanbublie ypaBHeHUSI. OU3NUECKUIT CMBICT OCHOBHBIX
KPUTEPHEB 1O100uSI.

16. TerumooOmeH w3imydeHueM. TermoBoi OanaHC JyducToro TermiooOmeHa. 3akoH CredaHna-
bonbumana. AGCOIIOTHO YEPHOE TEJIO.

17. TermmooOMeH U3TydeHUEM CUCTEMBI TEJ B a0COTIOTHO MPO3pavyHON cperie.

18. Koadpdumment Teronepenaun. TermoBas u3onsius. TUIBI TEIUIOOOMEHHBIX amapaTos,
KUIISITUIILHUKOB U MOJ0TpeBaTeei.

19. Mexanu3m nporieccoB ropeHusi. O0IIMe MPUHIIKIIBI pacyeTa MPoLecCoB ropenus. Terora
cropanus. Y cioBHoe TouBo. [IpuBenennbie xapakrepuctuku. Kinaccudukaiys TOMus.

20. Bo3oOHOBIsIEMbIE U HEBO30OHOBIISIEMbIE HCTOYHUKN SHEPruu. OCHOBBI 3HEPrOCOEPEKEHMUS .
BropuuHbie sHEpreTHUECKHE PECYPCHI.

21. Korenbubie yctanoBkU. [lapoBbie v ra3oBbie TYpOHUHBI.

22. Temnoobmennble ammapaTsl. OCHOBBI  pacueTra  TEIIOOOMEHHBIX  ammapaToB
PerenepartuBHbie M cMmecuTenbHbIe TeruiooOMeHHUKH. [lokazatenu s¢ddexruBnoctu: KII/,
WHTCHCUBHOCTh TEIJIOOOMEHa, OTHOUICHHE PACXOAHBIX TEIUIOEMKOCTEH, KO3(pPUIUEHT
TpaHcpopMalu TEIIO0THI.

23. XonoaunbHbIE U TEIIIOHACOCHBIE YCTAHOBKH.

24. Tennomnepenavya 3ariyOJieHHBIX — TpyOompoBomoB. Teroodmen B Oypsimxcs,
9KCILTyaTAllMOHHBIX U HAaTHETATENbHBIX CKBAKUHAX

3.3 Bonpochbl K 3K3aMeHY IO JUCIHMILJINHE «TepMO)]]/IHaMI/IKa U Temjaonepeaavia»

Kon
No KOMIICTCHIIUH,
n/m Bonpocobt HaIpaBIICHUE
21.03.01

1 N3ommpoBaHHas 1 HEU30JIUPOBAHHAS TEPMOJUHAMUYECKHE CHCTEMBI.
PaBHOBECHBIE 1 HEPABHOBECHBIE CUCTEMBI.

2 TepMonuHaMuyeckue mapamMeTpbl  COCTOSHUS.  YJIENbHBIH  00BeM,
IJIOTHOCTh, JaBleHUE, Temmeparypa (abcomtorHas tepmoamHamuyeckas | [TKP-2, [IKP-4
mkana remneparyp (KensBuna, llenscus).

3 YpaBHEHHE COCTOSAHUS. Y PaBHEHUE COCTOSTHUS MICAIBHBIX Ta30B.

SN

3akoHbl uaeanbHbIX razos (boinsa-Mapuotra, I'eli-JIroccaxa, [lapms).
O6benHeHHOE YpaBHEeHNE MeneneeBa-Knaneipona.

ypaBHeHI/IC COCTOSAHUA PCAJIbHBIX I'da30B.

CMmecu nacaJIbHbIX I'a30B. I[aBJ'ICHI/IC CMCCH I'a30B.

CocraB cMecH ra3zoB. BeipaskeHre MacCOBBIX J0JIEN KOMIIOHEHTA.

00| N[ OOl

Bripaxkenue 00beMHBIX 0JIeil KOMIIOHEHTOB cMmecH. [lapunanbHbiii 00beM
cMmecu. 3akoH Amara. OnpeneneHue yaenpbHoro oobreMa CMECH.

9 Omnpezenenne ra30Boi NOCTOSHHOW CMECH 10 U3BECTHBIM MAaCCOBBIM [1IKP-2, TIKP-4

7




nonsim. Kaxkyniasicst MoekysipHasi Macca CMECH rasoB.

10 | I'a3oBas noctosiHHas. POPMYIIbI ONPEACTICHHS.

11 | TenymoeMKOCTb ra30B. 3aBUCUMOCTb TEIUIOEMKOCTH OT TEMIEPATYpBhl.

12 | MaccoBasi, MOJIbHasl 1 00bEMHAs TETUIOEMKOCTH. Y paBHeHHe Maiiepa.

13 | Tepmonuuamuueckuit mporecc. [lorsTue penakcamum.

14 | IlepBblii 3aKOH TEPMOIMHAMUKN. BHYTpEHHSS1 S3HEPTUSI CUCTEMBI.

15 | O6parumeie u HEoOpaTUMbIe poriecchl. PaboTa.

16 | AHasuTHUYECKOE BBIpa)KEHUE NIEPBOI0 3aKOHA TEPMOJIMHAMUKH.

17 | Bropoii 3aK0H TepMOJUHAMUKH.

18 | [Huxn Kapno. Tepmuueckuii KI1JI.

19 | TepmoauHamMuUecKHre MPOLECCH UACATBHBIX T'a30B (M30XOPHBIH,
M300apHBIA, N30TEPMUYECKUN, aTua0aTHBIN, TTOJIUTPOTTHBIN ) METO/T
HCCIIEI0OBaHMS MPOLIECCOB.

20 | TepmonmHamMHUeCKHe MTPOLECCHI pealibHbIX ra3oB. Ilap u ero coiicTsa.
OcHoBHBIE TIOHATHUS TIpoIecca nmapoodbpazoBanus. Haceimennsiit Boasaoit | [IKP-2, TIKP-4
nap,  Heperperslil nap (CTeneHb CyXOCTU M CTENEeHb BIaKHOCTH 11apa).

21 | Ompenenenue mapaMeTpoB BobI U apa. PV-auarpaMma BOIsIHOTO mapa.

22 | TepMudeckue NpoLecchl UAEaNbHbBIX I'a30B B 3aKPHITHIX CUCTEMAX.
W3006apHbIil, "30XOpHBIN, aaMa0aTHBIN, H30TEPMUYECCKHIA TPOIIECCHI
(paboTa pacuMpeHus npolecca, U3MEHEHUe SHTPOIIUN).

23 | Durponus. PV- u TS- nuarpammsl.

24 | Bnaxuslii Bo3ayx. Biaroconepskanue, abComtoTHast U OTHOCUTEINIbHAS
BJIQXKHOCTh. CBOICTBA BJIAXKHOT'O BO3]IyXa.

25 | TepMomHAMHYECKUE LUKJIbI ABUraTesaeil BHYTPEHHErO CrOPaHMsI

26 | Llukiel mapoBBIX MaIIvH.

27 | Ucteuenue ra3oB u napos, ApoccesnpoBanue. TepMoauHaMUYeCcKHii
aHaJM3 IPoOLIECCOB B KomIipeccopax. Llukibl neuraresneid BHyTpeHHErO [KP-2. [IKP-4
CrOpaHMsl U ra30TypOMHHBIX YCTaHOBOK. L{MKIIBI TAPOCUIIOBBIX YCTaHOBOK. ’
[{MKJIBI XOJIOIMIIBHBIX MAIIMH, TEIJIOBOTO HAcoca.

28 | Dutponus. PV-u TS- quarpamMmsi.

29 | BrnaxHsrii Bo3ayx. Biaroconepskanue, abCoMOTHAsE 1 OTHOCUTENIbHAS
BJIQXKHOCTh. CBOICTBA BJIAXKHOT'O BO3JyXa.

30 | CnocoOsI mepeaayy TEIUIOTHI (TETUIONPOBOAHOCTD, KOHBEKIIHS,
U3IyYCHHUE).

31 | TemnepaTypHOe 10JIe, H30TEPMUYECKasi TOBEPXHOCTh, CPETHUH 1
VCTUHHBIN I'PAaMEHT TEMIIEPATYP.

32 | 3akon @ypre. KoapdurmenT TermonpoBoHOCTH, TIIOTHOCTH TEIIOBOTO
IIOTOKA, KOJIMYECTBO TEIJIOTHI.

33 | Koad¢unmeHt TenaonpoBoJHOCTH, €ro XapaKTepUCTHKA.

34 | TlepeHOC TEIUIOTHI TEIUIONPOBOHOCTHIO TP CTAIHOHAPHOM PEXKHIME.
OpHOpOHAas IOCKAsi CTEHKA.

35 | IlepeHOC TEIUIOTHI TEIUIONPOBOHOCTHIO TP CTAIIHOHAPHOM PEXKHIME.
MHorocoiiHasi CTeHKA.

36 | JIeiCTBUTENBHBIA MPOIECC HWCTEUYCHUS Ta30B W IapOB. OcHOBHEIE
3aKOHOMEPHOCTH  TeueHWss Traza B comiax U  Jauddysopax.
HpoccenrpoBanue razoB U Napos.

37 | TpanchopmaTops! TEIIOTHL. L{MKIIBI XOJIOAMIBHBIX YCTAHOBOK U
TEPMOTPAHCPOPMATOPOB.

38 | OcHoBbl Teopuu noao6us. OcHoBbl Teopun noaoous. [Tousarue o merone
aHaJiM3a pasMepHocTel Teopuun nonodus. KpurepraiabHble ypaBHEHUS. [TKP-2, TIKP-4

Ddu3nuecKuil CMBICI OCHOBHBIX KPHUTCPUCB HO,Z[O6I/I$I.




39 | TermmooOMen n3mydeHueM. TerioBoi OalaHC TydUCTOTrO TEIII000MEHa.

3akoH Credana-bonpimana. AOGCOIIOTHO YEPHOE TEJO.

40 | TermooOMEH U3ITy4EHUEM CUCTEMBI TEJI B a0OCOJIFOTHO MPO3PAYHOM cpejie.

41 | Koaddumnuent remnomnepenadn. TerioBas u30sus. TUTIBI

TEII000MEHHBIX annaparoB, KUISTHIBHUKOB U NOJIOrpeBaTeei.

42 | MexaHu3Mm nporeccoB ropenus. O0Ire NPUHIUITEL pacdeTa MpoIecCOB

ropenus. Temnora cropanus. Y cioBHoe TormBo. [IpuBeneHHbie
xapaktepucTrku. Kiiaccuukanus Tomims.

43 | BozobHOBIsIeMble U HEBO30OHOBIISIEMbIE HCTOYHUKH 3HEPTruu. OCHOBBI

sHEprocOepeReHusl. BTopudHbIe SJHEPTETUYECKUE PECYPCHI.

44 | KorenbHble ycTaHOBKH. [lapoBbie U ra3oBble TYpOUHBI.

45 | OcHOBBI pacueTa TEIII00OMEHHBIX ammnaparoB. Termnonepeaaya
yOJIEHHBIX TpyOOIpoBo10B. Termno-o0MeH B Oypsimxcs,

ITyaTaIllMOHHBIX M HATHETATEIbHBIX CKBAXKMHAX

46 | TeruiooOMeHHBIE annapathl. PereHepaTUBHBIE U CMECUTENBHBIC
oobmenHukH. [Tokazarenu r¢pexruHocT: KI1/I, nHTEHCUBHOCTH [IKP-2. [IKP-4
00OMeHa, OTHOIIEHHUE PACXOIHBIX TEIIOEMKOCTEH, KOAPDUIIUEHT ’
cchopMaIuu TETUIOTHI.

47 | XonoAUuIbHBIE U TETNIOHACOCHBIE YCTAHOBKHU.

48 | Teruonepenada 3arryoJIeHHBIX TPYOOTIpOBOIOB. TermnooOMeH B

OypsILIKMXCS, OKCILTyaTallMOHHBIX U HATHETATENbHBIX CKBAKUHAX
Obpasey, 6uneta K aK3ameHy
I'PO3HEHCKUI FOCYIAPCTBEHHBII HEGTSHOM TEXHUYECKUI VHUBEPCUTET
KADEJIPA "TEI/IOTEXHHKA 1 THJIPABJIHKA"
Hucuunnuna TepMoaMHAMUKA M Telulonepeaaya
buser Ne 1

1. | TepmoauHaMUYeCKUE TMapamMeTpbl COCTOSHUS. YAENbHBIM 00BEM, TIOTHOCTH, JaBICHUE,
TeMreparypa (abconroTHasi TepMoguHaAMuUeckas mkana remneparyp (KensBuna, Llenbcus).

2. | Onpenenenue napamMeTpoB BOJbI U mapa. PV-auarpaMmma BoJsiHOTO Tapa.

3. | OcHoBsI Teopuu no00us. OcHOBHI Teopun noaoous. [loHsTHE 0 MeTOe aHaTH3a
pa3MepHocTeit Teopun noaodus. Kpurepuanbusie ypaBHeHus. U3nueckuii CMbICT
OCHOBHBIX KPUTEPUEB MOI00MUS.

4. | TenoobmeH u3nyueHrneM. TernoBoi 6anaHc JyducToro TemoooOMena. 3akon Credana-

BonbiiMana. AGCOTIOTHO YEpPHOE TEJIO.

3aB. xadeapoit

«TennoTexHuka u TUApAaBJIMKa»

P.A-B. Typnyes




KoHTpOaBHO- N3MEPUTENBHBIA MaTEpHUAI
10 y4eOHOU TUCIUILINHE

«TEPMOANHAMMUKA U TEIVIOIIEPEJTAYA»

HanpasJieHue noAroToBKu

21.03.01 - «HedTerazoBoe nemno»

podpunian:
«bypeHne He(PTSHBIX ¥ Ta30BBIX CKBAKUHY;
«IKcIuTyaTaIus u o0CIyKUBaHHE 00BEKTOB JOOBIYM HEPTHY;
«IKCIuTyaTamus u 00ciIykuBaHue 00ObeKTOB JOOBIUM ra3a, Fa30KOHACHCATa U

IMOA3CMHBIX XPaHUJIIUII)

KBanudpukauus
bakanasp
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4 .Texymuii KOHTPOJIb

JlaGopaTopnas padora Nel

IlepBblii 3aKOH TEPMOJAMHAMMKHM B NPWIOKEHHH K PEHICHUI0 OJHOI0
U3 BHAOB TeXHHYECKHX 3aaa4

Hean padotbl. OnpeneneHue ¢ MOMOIIbIO0 YpaBHEHUS MIEPBOTO 3aKOHA TEPMOIUHAMUKHI
KOJINYECTBA TEIUIOTHI, OT/IaBAEMOT0 B OKPYIKAIOIIYIO CPEIy B YCIOBHUSIX J1a00OPATOPHOM
YCTAHOBKMU.

KOHTpOJIbeIe BOITPOCHI.

1.

a b~ w N

10.

11.

12.

13.

Chopmynupyiite 1enb 1a60paTopHOi pPabOTHI U MOSICHUTE, KaK JIOCTHTASTCS
MOCTaBJICHHAS 11ETTh?

HazoBuTe OCHOBHEIE Y3JIbI 3KCHepHM€HTaﬂbHOﬁ YCTAaHOBKHU U YKAXKUTC UX HA3BHAUCHUC.
Kakumu Metonamu usmepsieTcs Temneparypa B JaHHOI pabote?
Kak u3mepsiercs u peryaupyercst pacxo]] Bo3ayxa B JaHHOU paboTe?

Ha uro pacxomyercst MOIITHOCTb, TTOJIBEIEHHAS K KOMIIPECCOPY, U KaKk OHa
ompenensiercs?

CdhopmynupyiiTe U HaMMIIUTE AHATUTHYECKUE BBIPAXKEHUS IEPBOT0 3aKOHA
TEPMOJUHAMUKH JJIs1 3aMKHYTOH U Pa30MKHYTOM 000J10YEK.

KakoB ¢u3ndeckuii CMbICT BEIMYMH, BXOAAIINX B YPAaBHEHUS IIEPBOIO 3aKOHA
TEPMOJUHAMUKH JJIs1 3aMKHYTOM U pa30MKHYTOM 00010ueK?

Jlaiite onpesiesnieHne 1 MOSCHUTE PUINYECKUI CMBICI TOHATHH TEII0THI U pabOTHI B
TEXHUYECKON TEPMOJINHAMUKE.

UTto 03HaUaAIOT 3HAKU « + » U « — » JUISl TETUIOTHI U paObOTHI?

Ha uro u kakuM oOpa3oM BIUsSET U3MEHEHHE HarpeBa TPYObI IPH MOCTOSHHOM
pacxoze Bo3ayxa?

Ha 4uro pacxomyercst MOIITHOCTb, TIO/IBE/IEHHAS JIJIsl HarpeBa TpyObl, U KaKk OHa
onpexaensierca?

Kak ocymiecTBisieTcst BBIOOp KOHTPOJIBHBIX 000JI04eK (TpaHUIl) MOACUCTEM (CHCTEMBI)
MIPUMEHUTEHHO K JaHHOU JTabopaTopHOU padboTre?

B kakom MecTe u Oo4YCMYy I'paHHIbI TOJACUCTEM (CI/ICTCMLI) pa3MLIKaIOTC}I?

11



14. Yro Ha3pIBaeTCSI BHYTPEHHEW SHEPrueil u sHTanbnuel padoyero tena? CBoiicTBa
BHYTPEHHEH 3HEPrUM U pacuyeTHbIE (OPMYIIBIL.

JlabopaTtopnast paboTa Ne2

OnpeneﬂeHHe mapamMeTpoB BJIAKHOI0 BO3AyXa

He.]'[b paﬁoTbl. HBy‘IGHI/IG TCPMOINHAMNYICCKHUX CBOMCTB BJIA)KHOTO BO3ayXa U

MpouecCCOB U3MCHCHUS ITApaMCTPOB BJIAJKHOI'O BO3AyXa.

KOHTpOJILHbIe BOIIPOCHI.

1. Cdopmynupyiite 1eib J1a00paTOPHOH paObOTHI M MOSICHUTE, KaK JOCTUTACTCS
IOCTaBJICHHAS LENIh?

HazoBure OCHOBHEIE Y3JIbI SKCHepI/IMeHTaHBHOﬁ YCTAHOBKH U YKAKUTC UX HA3HAYCHUC.

3. Kak Bbl nonnmMaeTe Takue COCTOSIHUS, KaK HACBIIIEHHbINA U HEHACHIIEHHbIN BIIaXKHBIN
BO311yX?

4. Kaxk Bbl oTHOCHTECH K TEPMUHY «II€PECHIIIEHHBII BIaXKHbII BO31yX?

Kak popmynupyercs 1 3anuchiBaeTCsl 3aKOH MapUUAIBbHBIX IaBJICHUMN JIJIS BIQXKHOTO
BO3/IYyXa?

6. Uro Ha3biBaeTCs aOCOIFOTHON, OTHOCHTEIBHOM BIQXKHOCTBIO U BJIATOCOJICPKAHUEM
BJIYKHOTO BO3yXa?

7. Kax BeIpaxkaeTcs U U3 4ero CKJIabIBACTCS TEIUIOCOIepKaHue (SHTANBITHS ) BIAKHOTO
BO3/IYyXa?

8. HOquy C YBCIIMYCHUECM TEMIICPATYPhI BJIIA)KHOT'O BO31yXa €0 OTHOCUTCIIbHAA
BJIa’)KHOCTD yMCHI)IHaeTCSI?

9. Yem Brl MoxeTe 0OOBSICHUTH BIMSHUE CKOPOCTH BO3/1yXa Ha OTKJIIOHEHHUE ITOKA3aHUS
CMOYEHHOT'O0 TEPMOMETPA OT UCTUHHOTO 3HAUEHUS TEMIIEPATypbl MOKpPOTO
TepMoMeTpa’?

10. Kaxk ycrpoena auarpamma [-d BiakHOTO BO3/1yXa M, KAKIM 00pa30M OMPEIeIITIOTCS
napaMeTpsbl BIaKHOTO BO3/yXa C MOMOIIIBIO JUarpaMMBbl IO MOKa3aHUSM CYyXOro U
MOKpPOI'O TEPMOMETPOB?

11. ITokaxkute Ha AuarpaMme U IosACHUTC MMPOLECChI «CYXOT'0» HArp€Ba U OXJIAKACHU A
BJIQJKHOI'O BO3ayXa.

12. Tlokaxxute Ha TUarpaMMe ¥ MOSICHUTE MPOLIECC arnadaTHOTO HACBIIICHHUS BIAXKHOTO
BO3IyXa.

13. Maiite onpesenenue MOHATHIO TOUYKH pockl. Kak onpepensieTcs Temieparypa TOUK|
pockl Ha Auarpamme?

14. KakoBa cBsI3b MEX]Iy OTHOCUTEIHHON BIKHOCTHIO BO3/IyXa U €r0
BJIAr0COIEp>)KaHUEM?
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15. JlaiiTe BBIBOJ aHATUTUYECKON (POPMYJIIBI I pacyeTa abCOMOTHON BIaXXHOCTH

BO3/TyXa.

16. [aiiTe BBIBOJI aHAIUTUYECKON (POPMYITBI JAJISI pacueTa BJIaroCoAepKaHMsI BO3IyXa.

17.

JlaiiTe BBIBOJI aHAIUTUYECKOM (POPMYIIBI AJIsl pacueTa TeraocoAepKaHusl (IHTAIBIINN)
BO3/lyXa.

JlabopaTtopnast pa6oTa Ne3

HccaenoBanue nmpoumeccoB UCTCYCHUSI BO31yXa Y€pPe3 CyKUBarmee CoIjao

He.]'[b paﬁ()TbI. HCCJ’IGI[OB&HHG 3dBUCHUMOCTH MACCOBOT'0 pacxoJa BO3AyXa YCPC3

CYKHBAOIICCCA COINIO OT OTHOIICHHA AABJICHHUA 3a COINNIOM K JABJICHUIO IICPCI

COIIJIOM.

KoHTpoJsibHBIE BOIIPOCHI.

10.

11.

12.
13.

14.

Cdhopmynupyiite 11eb 1a00paTOpHOH pabOTHI U MOSICHUTE, KaK JOCTUTAETCS
IOCTaBJICHHAS LENIh?

Ha3zoBuTe OCHOBHBIE Y3I1bl 3KCIIEPUMEHTAILHONW YCTAHOBKU U YKQXKHUTE UX Ha3HAUCHHUE.
JlaiiTe onpenenenye npoueccoB UCTEYEHUSA U APOCCEIUPOBAHUS.

Hanumure YpaBHCEHUC IIEPBOI'0 3daKOHA TCPMOJUMHAMUKH TPUMCHUTCIIBHO K IPOLCCCY
UCTCUCHUS.

Hanwumre ypaBHeHHE TIEpPBOTo 3aKOHA TEPMOJIMHAMHUKYU MPUMEHUTEIILHO K MPOIeCcCy
JPOCCEITUPOBAHUSL.

Kak n3MeHsieTcsi CkopocTh UCTEUEHHUS Yepe3 CY>KHUBAIOIIEecs COILIO MPU U3MEHEHUH 3
ot 1 g0 0 (mokaxkuTe KaueCTBEHHOE U3MEHEHUE Ha Trpaduke pacxoja)?

Uem 00bsCHSAETCS IPOSBICHIE KPUTUYECKOTO PEXKUMA MTPH UCTEUCHUH?
B ueMm paznuume T€OpETHYECKOTO U ACHUCTBUTEIHHOTO MPOIIECCOB UCTEUCHUS?

Kak n3o0pakaercss TeopeTHUeCKU U IeHCTBUTENbHBINA IPOIECCH UCTEUSHUS B
KoopauHatax h-s?

HOquy OTIIMYAKOTCA TCOPECTUUCCKAA U JeHCTBUTENIbHAS TEMIICPATYpPhI BO3/1yXa Ha
BBIXOAC M3 COILIAa IIPpU HCTCUCHHH?

Ha kakom ocHOBaHMM MPOLECC APOCCENUPOBAHUS UCTIOIB3YETCS TPU U3MEPEHUU
pacxona Bo3myxa?

Kak MokeT u3MeHSIThCS TEMIICpATypa BO3yXa B IIPOLECCC I[pOCCCJ'IHpOBaHI/IH?

OT yero 3aBUCAT BETMYUHBI KO3(PPUIIMEHTOB: MOTEPU CKOPOCTH (OC, TOTEPU IHEPTUU
c ¥ IOJIE3HOTO ICUCTBUS KaHata 1);?

OT KaKkKMX IapamMeTpOB 3aBUCAT PacXo]l U CKOPOCTb r'a3a MPHU UCTEUEHUHU Yepe3 COIIo?
Kakune kaHasibl Ha3bIBaOTCS COMIaMu?
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15. TToyemy TemnepaTypsl Bo3ayxa rnepen auadparMoi U nepesi CorioM paBHbI?

16. Kak u3MeHSIOTCS SHTAIBIHS U SHTPOMHSI TOTOKA ra3a, MPH MPOX0XKICHUH Yepe3
nnadparmy?

JlabopaTtopnast paGora Ne4

Onpenenenue ko3pGuuueHTa TEMIONMPOBOAHOCTH TENJIOU30JISIUOHHOTO
MaTrepuaa (MeTo HUIMHAPUIECKOTO CJI0s5)

Lesas padoTbl. OCBOCHUE OHOTO U3 METOOB OIpeesieHus K03 (UImeHTa TernaonpoBOIHOCTH
TETION30JISIIIMOHHBIX MaTepHAIoOB (METOJ HMJIMHAPHYECKOTO CII0SI) M 3aKpeIUIeHHe 3HAHWUH I10

TEOPHUU TCILIOIPOBOAHOCTH.

KOHTpOJIbHI)Ie BOITPOCHI.

1. Cdopmynupyiite 1enb 1a00paTOpHOM pabOThI U MOACHUTE, KaK JOCTUTAETCS
HOCTaBJICHHAS LIEIIH?

2. Ha3zoBuTe OCHOBHBIE Y3JIbI SKCTIEPUMEHTAILHON YCTAHOBKU U YKQKHUTE HX
Ha3HA4YCHHUE.

3. Kakwue BenuuHbI ClieyeT U3MEPSTh B JAHHOW PabOTe, YTOOBI BBIYUCIHTh
KOA((UITUEHT TETIONPOBOIHOCTH?

4. KakoBa (u3nueckas CylHOCTb [1€peiayy Terjia TEeII0NPOBOJHOCTHIO?

5. CdopMynupyiiTe TOHATHS: TEMIIEPATYPHOE MOJIC, U30TEPMHUUYECKAsi TOBEPXHOCTH,
TpagueHT TeMIEPATypbl, MOIITHOCTh TEILUIOBOI'O MOTOKA, YIEIbHBIN TEMIIOBOU MOTOK.

6. IlokaxkuTe Ha cXeMe YCTaHOBKH, KaK HalpaBleH BEKTOP TEIIOBOTO MOTOKA U
rpaiu€HTa TeMIIepaTyphl?

7. KakoB ¢puznueckuit cmbica ko3 puieHTa TerIONpOBOIHOCTH, U OT KaKHX
(bakTOpOB OH 3aBUCUT?

8. KaxkoB xapakTep U3MEHEHHS TEMIIEPATYPHI IO TOJIIUHE TUIOCKON ¥ HUIMHAPHIECKON
CTEHOK?

9. KaxkoBa B3auMOCBS3b MEXAY KOIPPHUITUESHTOM TETUIOTPOBOHOCTH M HAKIIOHOM
TEMIIEpaTypHON KPUBOM IO TOJIIMHE TEIIOBON 30U ?

10. I[aﬁTC OIMPECACIICHUC TOHATUIO TCPMHUYCCKOT'O COITPOTHUBJICHUSA CTCHKU.

11. Kak 3aBUCHT KO3 (UIHEHT TEIIIONPOBOJHOCTH Pa3IMYHbIX BEIIECTB (METAJLIOB,
HEMETaJUIOB, KHUIKOCTEH U Ta30B) OT Temmneparypsi? OTBET 000CHOBATH.

12. ChopmynupyiiTe OCHOBHOH 3aKOH TEILIONPOBOJIHOCTH. B 4eM ero cymHocTs?

13. KakoBBI OCHOBHBIE TPYAHOCTH TETUIOBBIX PACYETOB IPH IEPEHOCE TETIIA
TEIIONPOBOAHOCTBIO?
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14. Kak BiusieT ¢opMa CTEHKH Ha BEIMYHUHY €€ TePMHUYECKOTO COMPOTUBIICHUS?

JlaGopaTopHasi pabora NeS

Onpenenenne ko3GpGuureHTa TEMI00TAAYM PU CBOOOTHON KOHBEKIMH (METOX

CTPYHBI)

Heas padorbl._ OmpenencHue SKCIEPUMEHTAIBHBIM IyTEeM Ha JIa0OpaTOpHOM YCTaHOBKE

KO3(1)(1)I/II_[I/ICHT3 TCIUIOOTAAYU IIPpH CBOGOI[HOﬁ KOHBCKIHMH B HEOI'PAaHUYCHHOM IIPOCTPaHCTBE.

I/IsyquI/Ie METOJHUKU 06pa6OTKI/I OIIBITHBIX JAaHHBIX C IPUMCHCHHEM TCOPUU HOI[O6I/I5[ U

COCTAaBJICHHUA KPUTCPUAJIbHOI'O YPABHCHUA 110 PE3YyJIbTAaTaM 3KCIICPUMCHTA.

KOHTpOJIbeIe BOITPOCHI.

1.
2.

8.
9.

Chopmynupyiite 1enb 1a00paTopHON pabOTHI M MOSICHUTE, KaK OHA JIOCTUTaeTCs?

HazoBure 0OCHOBHEIE Y3JIbI 3KCHepHMeHTaHBHOﬁ YCTAHOBKHU U YKAKHUTC UX
Ha3Ha4YCHHUC.

Kak onpenensiercs: cpeiHss TeMIrieparypa CTpyHbI B JAHHOHW yCTaHOBKeE?
Jlnst yero 3amepsieTcsi 6apoMETPUUECKOE JIaBlICHHE B TAHHOM paboTe?

Kak onpezensiercs KOJIM4YECTBO TEIIOThI, OTJAHHOE CTPYHOM OKpYXKarolleMy
BO3IyXy IIOCPEICTBOM KOHBEKIIUU?

Kak onpezensiercss KOJIMYECTBO TEIJIOThI, OTJAHHOE CTPYHOM OKpYXKarolleMy
BO3IyXY MOCPEJICTBOM U3JIy4eHUs?

Yro Takoe cBOOOIHAS U BBIHYK/IEHHAsI KOHBEKLUS?
KaxoB ¢gu3snueckuii cMbICl U pa3MepHOCTh KO3 duiinenTa Termnooraaun?

Kakue Q)aKTOpBI ONpeaACIIIIOT UHTCHCUBHOCTb KOHBEKTUBHOI'O TerIooomeHa?

10. Yro Takoe kpuTepuii moao0us?

11. Yto Takoe «omnpenaensomas TeMIeparypay u «onpeiesomui» pasmep?

12. Kakue KpUTEpUN HA3BIBAIOTCS «OMPEICIISIONIIMI» U «OTPEAEIIAEMBIMI?

13. JInst yero u Kak COCTaBIAIOTCSA KPUTEPHATIbHbBIC YpaBHEHUS?

14. Kak onpenensercs K03PGUIUEHT TEITIOOTIAYH 0L U3 KPUTEPUAIBHOTO YpaBHEHUs?

15. Yto xapakrepusytot kpurepun Nu , Gr, Pr?

JlabopaTtopHas pabota Ne6

HccnenoBanre mporieccoB TemiooOMeHa Ha TOPU30HTaILHOM TpyOompoBoe"

Heasr padoThl.

W3ydyenue mporeccoB TeruiooOMeHa MpH CBOOOTHON U

BBIHYKJICHHOM KOHBEKIIUU Ha FOPU30HTAITLHOM TpyOOmpoBoOE.
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OKCIepUMEHTANIBHOE  OTpeesieHue K03()(PHUIMEHTOB TEMI00TAaYr U CpaBHEHHUE

HX C BBIYMCJIICHHBIMU 110 KPUTCPHUAJIbHBIM YPABHCHUSM.

10.
11.
12.

13.
14.

15.

16.

17.
18.

KoHTpoJibHBIE BONPOCHI.
ChopmynupyiiTe 11e51b 1Ta0OpaTOPHON PabOTHI M MOSCHHUTE, KaK OHA JTOCTUTACTCS?

HazoBute ocHOBHEBIE Y3JIbl 3KCHepHMCHTaHBHOﬁ YCTAaHOBKHU U YKAXKHUTC UX
Ha3Ha4YCHHUC.

Kakumu mMetomgamu u3mepsieTcs Temreparypa B JaHHOM padore?
Kak n3mepsiercst 1 peryaupyercst pacxoj Bo3ayxa B JaHHOH padore?

[To kakuM TIpU3HAKaM MOXKHO CYHUTh O CTAllMOHAPHOM PEKHUME TETUI00OMEHa C
OKpY>Karoleu cpenon?

Kak ocymiecTBisieTcst BBIOOp KOHTPOJIbHOM 000JI0YKH paccMaTpuBaeMoin
TEPMOJUHAMUYECKON CUCTEMBI?

HaﬁTe Q)OpMYJ'II/IpOBKy " MaTEMaTUYCCKOC BbBIPAKCHUC YPABHCHUS IICPBOI'O 3dKOHA
TCPMOJAWMHAMUKH, UCITIOJIB3YEMOT' O IJIA pCIICHUA 3aJa4d JaHHOI'O OIIbITA.

YkaxuTte crocoObl onpe/iesIieHUsI BETUYNH, BXOSAIIUX B ypaBHEHUE 1-TO 3aK0HA
TEPMOJAMHAMUKH, UCIIOIB3YEMOTO ISl PEIICHUS 3a/1a4 JaHHOTO OIIbITa, C MOJTHBIM
000CHOBaHHEM UCTIOIb3YEMBIX PACUCTHBIX (DOPMYII.

Kakwue cymiecTBytoT METOIbI U IPUOOPHI [IJIsl U3MEPEHUs TEMIIEPATyphl, JaBICHUS U
pacxona?

Kax OIpEACIIICTCS INIOTHOCTD BO3AYyXa B YCIIOBUAX Ha60paTOpHOﬁ YCTaHOBKI/I?
Kakue BHUJIbI KOHBCKIINHU CYIICCTBYIOT, B UCM UX pa3J'II/I‘lI/IC?

B yem cymocTs "Teopuu mogobus" v Kak ¢ ee MOMOILBIO ONPENENIOTCs
K03 (HULIUEHTHI TEIUI00TAauN?

Kak cocraBisitoTcst KpuTepuaibHble YpaBHEHUS?

CocraBbTe B 00111eM BUE KpUTEPHAIIbHbBIE YPABHEHHUS JUISI BBIHYKIACHHON U
cBOOO/IHOM (€CTECTBEHHOW) KOHBEKLIUU.

Kaxos (I)I/I3I/IHGCKI/II>'I CMBICJI KPUTCPHUCB HO,I[O6I/I$I, BXOIAIIUX B YPABHCHUC IS
CBO60,[[HOI>1 KOHBCKI_[I/II/I?

KaxoB ¢u3udeckuii cMbICI KpUTEPUEB MOA00MS, BXOAAIIUX B YpaBHEHHUE IS
BBIHY)KJICHHON KOHBEKIIUN?

UYro Takoe "onpenensemslil" u "onpeaensrommin’ Kpurepun?

Kaxk Be1Oupaercs onpeaensroniuii (xapakTepHblil) pa3Mep U OMpeIesonmast
TeMIiepaTypa Mpu pacuere KpUuTepues moaoous?

JlaGoparopHnas pabora Ne7

Metoabl Tenuionepeaayu Npyu KOHBEKIUM U 001yBe

16



Lesas padoThl: M3ydueHue METOTUKU U TPUOOPETEHNE HABBIKOB SKCIIEPUMEHTAIBHOTO
UCCJICIOBaHMS YACTHBIX 3a/1a4 KOHBEKTUBHOTO TeMJI000MeHa. O3HaKOMIIEHHE ¢ METOJIOM
HKCIEPUMEHTAIBHOTO ONpeieieHus K03 PHilneHTa TemIo0T a4y CTEP>KHS IPU
TOPU30HTAJILHOM €0 IOJIOKEHUH B CBOOOJHOM IPOCTPAHCTBE, IPUOOPETEHNE HABBIKOB B
00paboTKe OTBITHBIX IaHHBIX U MPEJICTABICHUH MX B KPUTEPHAIbHOH (opme.

3ananmue:

1. OKCHEepUMEHTAIBHO OIPEACINTh 3HaYeHHe Kod((duIMeHTa TeruiooTnaun TpyObl NpH

Pa3JIMIHBIX TEMIICPATYPHLBIX HAIlIOpaX B YCJIOBUAX CBO6OI[HOI71 KOHBCKIIHMH.

2. VCTaHOBHTD 3aBHCHMOCTD KO (DHIMEHTA TEIIIOOTAAYH OT TEMIIEPATYPHOTO Haropa.

3. CocTaBuTh KPUTEPHATIBHOE YPaBHEHUE TEIIOOOMEHA, ONPEICIHTh TEO-
peTryecKoe 3HaueHHe ero KO3 PHUIHEeHTa TEIUIOOTIaul U CPABHUTH c
9KCIEPUMEHTATBHBIM.

4. Odopmuth oTHeT.

KoHnTpoJibHbIE BOIPOCHI
1 Yro Takoe KOHBEKTUBHBIN TEIJI000MEH?
2 Hanmmnre Beipaxkenne HeroTona-Pruxmana.
3. Yro takoe KOd(UIHEHT TeIUIO0Taauu?
4 SBngerca nM KO3(QQUIMEHT TEIIOOTAAYM Oy OJMHAKOBBIM JUI KaXJOIro DJIEMEHTa

BHEIIHEH MTOBEPXHOCTH?

S. [lonBukHa WM HENOJBMYKHA OKpy’Karolash cpeaa (BO3JyX) OKOJO MOBEPXHOCTU
nuIuHApa?
6. Kak Oyner M3MeHATBhCS CpeIHsisl CKOPOCTh BO3AyXa OKOJIO MOBEPXHOCTH LMJIMHApA C

yBenudeHnem At., u noyemy?

7. UYepe3 Toplbl LMIMHApPA YACTUYHO PACCEMBAETCS TEIJIO, BBOAMMOE BO BHYTPEHHEE
npocTpaHcTBO. Kak 3T0 cka3biBaeTCs Ha TOUHOCTH ONpPEEICHHS Oy ?

8. Kak Oyner pa3BuBaThCs MpOLECC KOHBEKIMU Ha MOBEPXHOCTH HArpeToil ammapatypsl,

MIOMEILEHHOW BHYTPHU CIlyTHUKOB 3eMJIn?

JlaGopaTopHasi padora Ne§

Temnoornauya npu kousexkuuu u odayse IINTACTUHDI
Iean padoTsr:

1. HccnegoBath nponecc TCrjiooTaa4unu ILIOCKOM MMOBCPXHOCTHU B PA3JIMYHBIX YCIIOBUAX

€CTECTBEHHOU KOHBEKIIUU.
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2. Hcnonb3yst COOTBETCTBYIOIINE KpUTEpUaIbHble ypaBHEHUS, OLEHUTH KO3 PUIIMEHT
TEIJIO0TIAYH.
3. OLeHUTD TEIIOBBIE MOTEPH MPU PA3HBIX MOJOKEHUSX MJIOCKOM IJIACTUHBI B

IIPOCTPAHCTBE.

KoHTpoJibHBIE BONIPOCHI
1. Yem 00ycnaBIuBaeTcs TEMIOOTa4a IUIACTUHBI B YCIIOBUSIX €CTECTBEHHOM U

BBIHY/ICHHO! KOHBEKLIUU?

2. Kak oTnuyaeTcs TemiooTaaya moBepXHOCTH B JIAMUHAPHOM U TYPOYJICHTHOM PEXUMAX
oOrexkanus?

3. Kak cBsizaHa TemnepaTypa Ha IOBEPXHOCTH IUIACTUHBI € IIOJIOKEHUEM IUIACTUHBI B
MPOCTpaHCTBE?

4. B kakux ciydasix COocTaBUMO WIIM TPEBBIIIACT ay?

5. OObscHUTE pa3HUILY IOKa3aHUI BEpXHEH, cpeiHel 1 HUKHEN TepMonap ¢ y4€ToM

pPeKHUMa 00TEeKaHMS IIJIACTUHBL.

CpaBHHTE pe3yJbTaThl ¢ PaCYETOM 10 YIPOIIEHHBIM (popmMyiam

JlaGoparopHasi pabora Ne9

Tensionepenaya npu kouBeknun u 00ayse HIAPA

ean paboTh:

TeopeTnueckoe U HIKCIIEPUMEHTAIILHOE 03HAKOMIIEHHE C HECTALlMOHAPHBIMHU METOIaMU
onpeneneHus: KodhPuImeHTa TemiooTaauu.

KonTpoJsbHbie Bonpockl

1 Yro Takoe KOHBEKTUBHBIN TEIII000MeH?

2 Hanummre popmyny HetoTona-Puxmana.

3 KakoB ¢uznueckuit cmbicn ko3 duimenta temnooraaun?

4. PU3NYECKUI CMBICI TEMIIA OXJIAKICHUS.

5 YTo Takoe TENI0BOU pEryispHbIA pexXuM?

6 Kakoii Bug Oymer mmeTh rpaduk oxmaxaeHus In —t, ecnmu kodhuimeHt

TETJIOOTA4YH B TIPOIIECCe OCTHIBAHMS OYIET H3MEHSTHCS (BO3pacTarh, maiath)?

JlaGopaTopnas padora Nel(
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Tennonepenaya npy KOHBEKUMHU M 00AyBe IJIACTHHYATOI0 PaAuaTOpA.
Hean pa6oTsl.
OkcnepumenTansHoe onpexaenenue KIIJ[ opebpenust u cpeaHe MHTErpaqbHOro Kod(hduIrenTa
TEIUIOOTAAYH OpEeOPEHHOM MTOBEPXHOCTH.
3aganue.
1. Onpenenuts KITJ] opeGpeHus.
2. DKCIIEpUMEHTAIBLHO OIPEACIIUTh BEMUUMHY KO3 PHUIIMEHTa TEeIUIO0TAAYH

OpeOpEHHOM MOBEPXHOCTH MPU €CTECTBEHHON U BBIHY>KJIEHHON KOHBEKIIUH.

JlabopaTopHnast padora Nell

N3yuyeHue npoieccoB Temnjionepeaayu B TeMJI000MeHHBIX annaparax
HccaenoBanue Tpyo4aTOro M MJIACTUHYATOIO TEIVIOOOMEHHUKOB

esan padoThi:

1. Omnpenenenne ko3 duimenTa Termionepesadn Npu IBHKCHUN )KUKOCTH B TPYOE IpH
Pa3IMYHBIX CKOPOCTSAX TEUCHUS;

2. Onpexenenue neperaBaeMoil TEMJI0BOM MOIIHOCTH TEIUIOOOMEHHUKA THIIAa «TpyOa B TpyOe» B
3aBHCHUMOCTH OT CXEMBI JIBUKCHHUS TETNIOHOCUTEIICH;

3. Onpenenenue nepenaBaeMoi TEMIOBOM MOITHOCTH KOKYXOTPYOHOT0 TEIIIOOOMEHHHUKA;

4. OmnpeienieHe MepeIaBacMoOi TEIUIOBOM MOIIIHOCTH BO3IYIIHO-BOJITHOTO TEIIOOOMEHHHKA C
NPUHYIUTETbHBIM OXJIQXKICHUEM.

4.1 TecroBble 3aaanus K 1 py0e:kHoii aTTecCTAUMU 1O TUCIUIJIMHE

«TepMOI[I/IHaMI/IKa U TeIIonmepeaaaar»

TEPMOJINHAMKA TECT Nel
|  Kakasi u3 nepeqyuc/IeHHbIX BeJTUYHH He MOKeT ObITh IAPAMeTPOM COCTOSIHMS?
1. Oobem 3. AGcoJiloTHas TeMneparypa

2. ILnorHocTh 4. AOCOJIIOTHOE TaBJICHHE

1 Yxkaxurte ypasHenue Kianeiipona

1. PV=MRT 2. PV=RT
3. Pv=RT 4. PV=%RT

i 3akon Maiiepa 1JIsl eAMHUIBI MACCHI:
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1. EP—EV IAI_Q Z.Q,—CP = AR
3. C,—C, =4R 4. C,—C,=AR
v OT KakuX nmapaMeTpoB 3aBHUCUT BHYTPEHHSIsI SJHEPIUsi MPOCTOro Tteja?

1. U=U (t,V) 2. Bce oTBeTHI BEpPHBI.
3. U=U(PV) 4. U=U(P,t)

V  Uro Ha3bIBaeTCsi TEpMOAMHAMUYECKUM TiponeccoM (Kakue 13 OTBETOB MpaBUIIbHBIC)?
1. CoBOKYNHOCTH HeNPEPHIBHO H3MEHSIOIIUXCS COCTOSIHUI paccMaTpUBaeMoil
CHCTEMBI.
2.  JTO0 COBOKYIHOCTb COCTOSTHUI CHCTEMBI.
3.  CoOBOKYNHOCTH CBOWCTB, ONIPeNeISIIOIUX TEPMOTUHAMUYECKYIO CHCTEMY.
4.  Tlpouecc, KOTOPbI MOXKeT NPOTEKATH KAK B MPSIMOM, TaK U B 00pPaTHOM
HalNpaBJeHUM.

5.  Her npaBWJIbLHOIO OTBETA.

VI  UYro gaer miomans ¢purypsl noJa kpuBoii npouecca B P - V koopaunarax?
1. Temno0o00MeH npouecca. 3. llpupamenue
BHYTpPEHHeli JHePruu.
2. YBeuueHnune 3HTAIBINHU ra3a. 4. PaGoTy, coBepIIEHHYIO

rasam.

VIl Yemy paBHa MHTerpajibHasi BeJHMYHHA TEPMOIMHAMMYECKOH PadoThbl B M30XOPHOM

npouecce?
L L,=PV,-V) 2. L,P,(V,-V)
2
3. L,=0 4. L,=[PdV
1
VIl Yro Takoe cmech razoB?

1. Cucrema Tes1 (KOMIIOHEHTOB), XUMHYECKH B3aUMO/IeHCTBYIOIIUX MEXKIY CO0O0N.

2.  JTo BelecTBO, BCe MOJIEKYJIbl KOTOPOI0 OJHHAKOBBI.

3. Cucrema tejl (KOMIOHEHTOB), XHMHYECKH He B3aMMO/I€eiiCTBYIOIIUX MEKIY
co0oii.

4, J1o BemecTBo THna H,O, CO,, CO4 u ap.

IX VYkaxkure ypaBHeHHe, BbIpaxalollee 3aKkoH /[anbToHa.
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L Py =Fr, 2. Py 2 q,F,
i=1
3. Poy =2.1F 4 PCM:ZPi
i=1

Il
—_

X Yrto Ha3bIBaeTCsl KPYroBbIM MPoLeccoM (IUKJIOM)?
1. DTo0 3aMKHYTBIE IPOLECCHI, XAaPAKTEPHU3YIOLHECS BO3BPATOM

p360‘lI/IX T€JI B HCXO0AHOC COCTOAAHUE

2. DTo mpouece, B KOTOPOM f dz#0
3. DT0 mpouece, B KOTOPOM § o0=0

4. I1o0 mpomuece, B KOTOPOM ff oL=0

Xl VYkaxkure K.I.J. TepMOAMHAMUYeckoro ukiaa Kapuo.

T
1. n=—>oum 2. n=1--=
Tl -T 2 1
* *
0; 0]
3. n= 1- T "
o 4L
X1l B xakom npouecce u3MeHeHHe BHYTPeHHell JHepruM u1eajJbHoro raza paBHo HyJio?
1. B u3zoxopuueckom 3. B nzo6apuveckom
2. B u3otepmuueckom 4. B axmadaTtHOM

TEPMOJANHAMKA TECT Ne2

|  Kakas mkaJjia TeMnepaTyp ucnoJjb3yercsi B TepMoauHAMuKe?
1. Heancus 3. ®apenreiiTa 4. KeabBuHa

2. MexayHapoaHasi IPaKTHYecKasi CTOrpagyCcHas IIKaJia

Il ®usuyeckuii cmbicn R
1.  Jro paGora pacmmpenusi 1 Kr raza npum u3MeHeHHH Temmeparypbli Ha 1° B
H300apHOM Hpolecce.
2. Oro padora pacmpenusi 1 KMoJIs ra3a Npu U3MEHEHUH TeMIeparypsl Ha 1°,

3. 3910 razoBasi NOCTOSHHAS.
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4.  Jro padora pacuupenus 1 Ky6.m. raza

111 Ces3b MeK1y NIJIOTHOCTBHIO U yeJbHBIM 00beMOM

M V 1 v
1. p=— 2. p=— 3. p=— 4. p=—
v v v M
(V] HN3MeHATCSA J1M MOKa3aHMe MAHOMETPA Ha cocy/le NP MOJHITHH €ro Ha

00J1b1Y 10 BBICOTY (00J1ee 100 m)?

1. YBeauuuBaercs 2. He u3mensiercst
3. YMeHbmaercst 4. CTpesika ycTaHOBJIeHA HA "HyJ1e”
Vv Kakas BeJInunMHA 1aBJIeHUs] HAUMeHbIIAas ?
1. 1 w/m? 2. 1 kr/em®
3. 1 MM BOA.CT. 4. 1 MM prT.cT.
Vi HNneanbHBIMEU Fra3aMi Ha3bIBAIOT TaKHe, KOTOPbIE:

Hogunnsrres 3akony boiisi-Mapuorra.
Hoxuunsiorces 3akonam boins-Mapuorra u I'eii-JIioccaka.
Hogunnsrores ypasHenuio Kiraneiipona.

Bce oTBeTHI NNpaBUJbHBIC.

VII Ykaxure HCXOIHOE YpaBHEHHE IEPBOro HA4aJia TEPMOIMHAMHUKH 110 BHELIHEMY

O0aJIaHCy 1JIsl 3JIEMEHTAPHOIO0 npouecca?
1. 0,=U,-U +A4L, 2. N =dU +4L

3. 0,=U,-U,+4L, 4. 0Q=dU+ AL

VIII Ot xkakuxX nmapaMeTpoB 3aBHCHUT BHYTPEHHSSI JHEPTHs IPOCTOro Tesaa?

U= U(t,v) 2. Bce oTBETHI BEpHBI.

3. U=U(P,v) 4.U=U(P,t)

IX Ot kakux napaMeTpoB 3aBUCHT BHYTPEHHsIsI JHepPrusi HAeaJIbHOro raza?

1. U=U() 2 U=Ultv) 3 U=UPyv) 4
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U=U(P,t)

X quy PaBHa HHTErpajJibHasi BCJIMIUHA TepMOJII/IHaMI/I‘le(!KOﬁ paﬁoTbl B U30XOPHOM

npouecce?

1. L1,2:P(V2_V1) 2. Ll,zpm(Vz_Vl)

2
3. L,=0 4. L,=[PdV
1

Xl Ykakure MaCCOBYH0O KOHIIEHTPpauur

1 ¢g, = 2. q, =

3. q;, = 4. q, =

Q| Q@
Q| a9

X1l YkaxuTte K.1.J1. TEPMOIHHAMHYECKOT0 nuKJIa KapHo.

T. T.
1. n=—=— 2. n=1--=
h-T, 7

2 e

3. n=1-— . n=
n ‘Q]*‘ n ‘AL*

TEPMOJANHAMKA TECT Ne3

| Yemy paBeH 1 MM pTyTHOrO €T0J10a?

1. 10 xr/m® 2. 13,6 MM BoA.CT.
3. 9,8 u/cm? 4. 1,02 6ap.

Il CeBs3b MexX1Y IVIOTHOCTHIO M yA€JbHBIM 00bEMOM

M 14

\% A4

1 Vv

3 = — 4 -
p=- P

11 YaeabHBLIH 00beM BBIYHCIAECTCH:
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v Yrto Takoe TepMOAUHAMHUYECKAsI cucTeMa?

1. CoBOKYNHOCTH MATePHAJIBHBIX TeJl, B3AUMO/EHCTBYIOLIUX MEKIY

co00li U ¢ OKpYy:KawIel cpenoi
2. Toabko uaeaabHOro raza
3. Toabko Hec:KUMaeMasi JKUIKOCTh

4. Bce oTBeTHI NPABUJIbHBIE

V  VYkaxkute ypaBHeHue Kianeiipona?

1. PV =RT 2. Pv=PT
3. Pv=GPT 4, Pv=RT

VI JaiiTe onpeaesienue AaBjaenus?
1. [laBieHue oKpy:Kawolleil cpeabl?
Cuna, OTHeCeHHAs K eINHUIE TOBEPXHOCTH.

2
3. Cuia, paBHOMEPHO pacrnpeieJieHHAs 110 IIOBEPXHOCTH.
4

Hpe)]e.ﬂ BCJIMYHMHBI OTHOIICHUSA HOpMaJIbHOﬁ coCTaBJIAIOIIEH

CHJIBbI K IVIOIIA/IH, HA KOTOPYIO JelicTBYeT cuJa.

VII YTto coboii npeacrasiisieT yaeJbHasi JHTAJBIUSA MPOCTOro Tesa?
1. i=U+ APv 2. h=U+4PV

3. i=U+PV 4. i=U—-APv

VIII Pa0ora uzmMenenus o0nLeMa sABJISIETCH:

1. ®yukumueii cocrosinus. 3. dynkumei nmpouecca.

2. O0a oTBeTa NPaBUJIbHBI. 4. Her npaBHJIbHOTO OTBeTA.

IX  Yro gaer miomaab purypsl noa Kpusoii npouecca B P - V koopaunarax?
1. TennoodMeH mpouecca.

2. llpupauieHne BHyTpeHHell JHepruu.
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3. YBeauuyeHHe DHTAJBIIHM Ia3a.

4. PabGory, COBEepLICHHYIO ra3am.

X Yemy paBHA HHTEIrPAJIbHAS BeJIMYNHA TEPMOJAMHAMHYECKOH PpadoThI B

H30XOPHOM l'lpOIIECCE?

1. L1,2:P(V2_Vl) 2. Ll,zpm(Vz_Vl)

s

2
3. L,=0 a. L,=[PdV
1

Xl Ykaxure MOJbHYI0 KOHLIEHTPALUIO

Vi 5:‘
1. rn=— 2. 1, =—
V G
5,’ G.
3 I"l. == 4 I”l. =L
G G
X1l Yrto Ha3pIBaeTCsi KPYroBbIM npoueccom (HUKJIA0M)?

1. OTo 3aMKHYTBIe MPOIECChI, XapaKTePH3YIOLIHecss BO3BPATOM

paﬁoqnx T€JI B HCXO0AHOC COCTOAAHUE

2. JT0 mpouece, B KOTOPOM f dz+#0

3. Jto0 mpouecc, B KOTOPOM § o0=0

4. Bce oTBeTHI NPaBUJIbHbIE
4.2 TectoBble 3a1aHusi K 1 py0e:xkHOIl aTTecTanun

KAPTOYKA Ne 1
(ISt TECTOBOM OIIEHKHU TEKYIIEH yCIIeBaeMOCTH CTY IEHTOB)

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

2. Kakoe u3 Huxke MMPUBCACHHBIX ypaBHCHI/Iﬁ SABJISICTCA YPABHCHUEM COCTOSAHUA UACAIBHBIX

rasoB?
a) PV =mRT
0) PV = uRT
a RT

B)P+ — = ——
) V? V-6

3. M306apHslii poIIece — 3TO MPOILECC, IPU KOTOPOM OCTACTCSl HEU3MEHHBIM:
a) remneparypa (T = const)
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0) oowvem (V = const)
B) masienue (P = const)

KAPTOYKA Ne 2
(17151 TECTOBOM OILIEHKHU TEKYIEH yCIIeBaeMOCTH CTYJIEHTOB)
1. TepmonuHaMUUeCKuEe NapaMeTPbl COCTOSHHUSL.
2. BHyTpeHHsIs1 3HEprusi CUCTEMBI — 3TO:
a) IPOIECC MEXaHUYECKOTO U TEIJIOBOTO B3aUMOICHCTBUM
0) CBOICTBO caMOi CHCTEMBI, OHA XapaKTEPU3YeT COCTOSHUE CUCTEMbI

B) CBOMCTBO a/JIUTUBHOCTH

3. Kakoe u3 HuKe mpUBEACHHBIX YPABHEHHUI HUCTIONB3YETCS JIsl ONPECIICHHS TEPMUUECKOTO
Koa(duImeHTa moye3Horo IeHCTBUS:

a) ne = L = —Ql _QZ
Q Q
0)L1=Q1-Q2
B) ne= u =1- &
T, T,

KAPTOYKA Ne 3
(17151 TECTOBOM OLIEHKHU TEKYILEH YyCIIEBAaEMOCTH CTYIEHTOB)

1. 3akoHb! neanbHbIX razos (boitnsa-Mapuorra, I'eii-JIroccaka, [apis).

2. I30XOpHBIi MPOIIECC - 3TO MPOIECC, IPH KOTOPOM OCTAETCS HEHM3MEHHBIM:
a) pacxon (G = const)
6) oowem (V = const)
B) masienue (P = const)

3. Uemy paBHa raszosas noctosinHas «R» s 1kr raza?
a) 8314 [c / kmonv K
0) 8338 orc / kmonv K
B) 8318 [Joic / kmons K

KAPTOUYKA Ne 4
(17151 TECTOBOM OLIEHKHM TEKYIEH yCIIeBaeMOCTH CTYIEHTOB)
1. Tepmonnaamudeckuit npouecc. [lonsTre penakcanuu.

2. TenmmoeMKOCTRIO TEJIa Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOTHI, HEOOX0IMMOE ISl U3MEHEHHsI TEeMIIepaTyphl Tella Ha CTO TPalyCcoB

26



0) KOJTMYECTBO TEIIOTHI HEOOXOAUMOE Il U3MEHEHHUS TEMIIEPATYPHI Tella Ha THICATY
rpaaycoB
B) KOJIMYECTBO TEILJIOTHI, HEOOXOIMMOE ISl M3MEHEHHs TEMIIEpaTyphl TeJla Ha OJIMH Tpaxyc

3. OTHOoCHUTEIIbHAS BIAKHOCTD - 3TO:

a) OTHOIIICHUE KOHIICHTPAIIMK BOSHOTO Mapa HEHACBIIICHHOIO BO3/IyXa HIIM T'a3a K
KOHHCHTpaHI/II/I BOISAHOI'O Hapa HAaCBIIIICHHOT'O BO3I[YX3, HWJIK rasa HpI/I OJNHAKOBBIX
TEMIEPaTypax M JaBICHHIX

0) OTHOIICHHE MACChI BOASIHOTO Mapa HEHACBIIIEHHOTO BO3/TyXa WM Ta3a B KOHIICHTPAIIUU
CYXOro BO3JlyXa WJIH ra3a IPH OJMHAKOBBIX TEMIIEpaTypax U JaBICHUIX

B) Macca BOJSHOTO Iapa B rpaMMax, MPUXOJISIIasics Ha | KT aOCOTIOTHO CYXOT0 BO3AyXa

KAPTOYKA Ne §
(17151 TECTOBOM OILIEHKHU TEKYIEH YyCIIeBaeMOCTH CTYIEHTOB)

1. BHyTpeHHSsIs1 SHEPTUsl CUCTEMBI.
2. Kakvie U3 HIKe TIPUBEICHHBIX TAPAMETPOB COCTOSIHHS TEPMOTUHAMUYECCKON CUCTEMBI HE
SIBIISTFOTCSI TAKOBBIMU?

a) TemMreparypa

0) naBiieHHE

B) TEIJIOCOAEPKAHUE

T') INIOTHOCTH

1) YACTbHBI 00beM

3. 3akoH JlanbToHa hopMynHpyeTCs Tak:
a) JaBJICHUE CMECH PaBHO Pa3HOCTHU MaPIHAIBHBIX JaBICHUH KOMIIOHEHTOB
0) ob1Iee 1aBIeHUE CMECH PAaBHO CyMME MaplUaIbHbBIX TaBICHUN
B) 00IIee JABJIICHUE CMECH PABHO MPOM3BEICHUIO JIaBJICHUI

KAPTOYKA Ne 6
(17151 TECTOBOM OLIEHKHU TEKYIEH yCIIeBaeMOCTH CTYIEHTOB)

1. Bropoii 3akoH TepmonnHamuku. Tepmuueckuit KIT/I.

2. Kaxoii u3 HuXe NpUBEJICHHBIX 3aKOHOB HE SIBJISIETCS 3aKOHOM UCAJIbHBIX Ta30B:
a) 3akoH boiins — MapuorTa
0) 3akoH Oma
B) 3akoH apmns
r) 3aKkoH ['eif — JIroccaka

3. M30TepMUUECKUiA POLIECC — ATO MPOIIECC, TPU KOTOPOM OCTAETCA HEM3MEHHBIM:
a) nasnenue (P = const)
0) pacxox (G = const)
B) Temreparypa ( T= const)

KAPTOYKA Ne 7
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(17151 TECTOBOM OLIEHKHU TEKYIEH yCIIeBaeMOCTH CTYIEHTOB)
1. Hukn Kapno.

2. TemniepaTypoii TOUKH pOCHI, WJIK TEMIIEPATYypPON HACHIILIEHHUS HAa3bIBACTCA:

a) Ta TemMIepaTypa, 10 KOTOpPOH ClIelyeT OXJIaIuTh IEPErpeThlii BO3yX, UTOOBI OH CTajl
HACBIILEHHBIM

0) Ta TemriepaTypa, 10 KOTOpOH CleAyeT OXJIaAUTh BIAYKHBIM BO3yX, UTOOBI OH CTajl
HACBIILEHHBIM

B) Ta TEMIIEPATYPA, 10 KOTOPOU CIIEIyeT HarpeTh BIAKHBIM BO3/1yX, YTOObI OH CTall
HACBIILEHHBIM

3. [lepBbIit 3aKOH TEPMOAMHAMUKH (POPMYIIUPYIO TaK:

a) KOJIMYECTBO TEIUIOTHI, MOJIBEICHHOE K CUCTEME, PACXOyeTCsl HA U3MEHEHUE TEMITepaTyphl

0) BcA TEIUIOTa, MO/IBEICHHAs K CUCTEME, PACXOAyeTCsl Ha U3BMEHEHHE BHYTPEHHEH dHepruu
CUCTEMBI ¥ Ha COBEPIIICHUE BHEIIHEH pabOThI

B) KOJIMYECTBO TEIUIOTHI, TOJBEACHHOE K CUCTEME, PACXOIyeTCS Ha U3MEHEHUE IaBIICHUS B
CUCTEME

KAPTOUYKA Ne 8
(I7s1 TECTOBOM OIIEHKHU TEKYIIEH YyCIIeBaeMOCTH CTYIEHTOB)
1. AHaTMTHYECKOE BBIPAKECHHE ITEPBOI0 3aKOHA TEPMOIMHAMHUKH.

2. BnaxxHblil BO311yX — 3TO:
a) CMECh BOJIBI M CyXOT'0 BO3/IyXa
0) cMech CyXOro BO3/lyXa M BOJISIHOTO apa
B) CMECh BOJISTHOTO T1apa U BOJIBI

3. Kakoif n3 HM>XKe NpUBEAEHHBIX NPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IpolieccamM
M3MEHEHHS COCTOSIHUS U/ICATBHOTO ra3a?

a) U30XOPHBINA MPOIIECC

0) anquabaTHBIN mporecc

B) KpyroBOH mpolriecc

T') U30TEPMHUUYECKUN TTPOLECC

KAPTOYKA Ne 9
(17151 TECTOBOM OLIEHKHM TEKYIEH yCIIeBaeMOCTH CTYIEHTOB)

1. TermmoeMKkoCTh Ta30B. 3aBUCHMOCTD TEINIOEMKOCTH OT TCMIICPATYPHI.

2. TepmoanHaMUYECKUI MPOLIECC — ATO:

a) COBOKYITHOCTb IOCJIEIOBATEIbHBIX COCTOSIHUH, Uepe3 KOTOPhIE TPOXOAUT
TEPMOJIMHAMHYECKAsI CUCTEMA

0) COBOKYITHOCTh CBOMCTB, U€pe3 KOTOPbIE MPOXOAUT TEPMOJUHAMHYECKAs CUCTEMA

B) IpOLIECC, KOTOPBIM MOXKET MPOTEKATh KaK B MPSIMOM, TaK U B 0OpaTHOM HalpaBiIeHUH
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3. AGcoirroTHasl BIQXKHOCTb XapaKTEePU3YeT:
a) Maccy BOJSHOIO I1apa, KOTopasi COIEPIKUTCS B IM® BraxkHOrO BO3/1yXa
0) Maccy BObI, KOTOpasi COAEPKUTCS B 1M° BIaXKHOTO BO3yXa
B) MaccCy BOJISIHOTO Mapa B TpaMMax, MPUXOAIIErocs Ha 1Kr abCOIOTHO CyX0ro Bo3Iyxa

KAPTOYKA Ne 10
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIEBAEMOCTH CTYIEHTOB)

1. OGpaTumbie 1 HEOOpaTUMBbIE TIpoliecchl. Pabora.

2. OTHOCHTENbHAA BIAXKHOCTD - 9TO:

a) OTHOIICHUE KOHIEHTPAIIMU BOSIHOTO Mapa HEHACHIIIEHHOTO BO3/yXa WM raza K
KOHIICHTpAIIMX BOSHOTO Tapa HACHIIIICHHOTO BO3/yXa WJIM ra3a Mpu OJMHAKOBBIX
TEeMIIepaTypax U JABJICHHIX

0) OTHOIIEHHE MACChl BOASIHOTO Mapa HEHACBIIIEHHOTO BO3/TyXa WM Ta3a B KOHIIEHTPAIUU
CyXOT0 BO3/lyXa WJIY Ta3a MPU OJIMHAKOBBIX TEMIIEpaTypax M JIaBJICHUSIX

B) Macca BOJSHOTO Iapa B rpaMMax, MPUXOJAIIascs Ha 1Kr aOCOIIOTHO CyXOro BO3AyXa
3. Kakoe u3 HM»Ke TpUBEACHHBIX YPABHEHHUI UCTIONB3YETCS JIsl ONPECICHHS TEPMUUECKOTO
Koa(duImeHTa moye3HOro ACUCTBUS:

a)nt:L: Ql _QZ
Q, Q
0)L1=Q:1-Q2
B) ne= u =1- &
Tl Tl

KAPTOYKA Ne 11
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIeBaeMOCTH CTYIEHTOB)

1. HCJ'II/I " 3aJ1a41 TCPMOJAUHAMUKU. Ilonsatue TepMOI[I/IHaMI/I‘IeCKOI\/’I CUCTCMBEI.

2. Kakoe u3 HMKe MPUBEIACHHBIX YPABHEHUH SIBISIETCS yPAaBHEHUEM COCTOSIHHSI H1€aTbHBIX
razos?

a) PV =mRT
0) PV = uRT

a RT
B)P+ — = ——
) 2 V-6

3. M3006apHbIii PoIece — 3TO MPOIIECC, TP KOTOPOM OCTAE€TCSI HEM3MEHHBIM:
a) remmeparypa (T = const)
0) oobem (V = const)
B) masnenue (P = const)

KAPTOYKA Ne 12

(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)
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1. TepmouHaMUYECKUE TapaMeTPbl COCTOSTHUS.

2. BHyTpeHHsIs1 3HEprusi CUCTEMBI — 3TO:
a) MPOIECC MEXaHUYECKOTO U TEIJIOBOT0 B3aUMOJICHCTBUM
0) CBOICTBO caMOi CHCTEMBI, OHA XapaKTEPU3YeT COCTOSHUE CUCTEMbI
B) CBOMCTBO a/JIUTUBHOCTH

3. Kakoe u3 HuXe NpUBEACHHbBIX YPAaBHEHUIN UCTIOIB3YETCS ISl ONIPEAEIEHNUS TEPMUUECKOTO
K03(ppULIMEHTA OJIE3HOrO ACHCTBUS:

a)nt: L :M
Q Q
0) L1 =Q1-Q2
=itz =g L2
Tl Tl

KAPTOYKA Ne 13
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIEBAaEMOCTH CTYIEHTOB)

1. 3axonbl uneanbHbIX razoB (boitns-Mapuotra, ['eii-JIroccaka, [llaps).

2. I30XOpHBIH MPOLIECC - ITO MPOLIECC, IIPH KOTOPOM OCTAETCS HEM3MEHHBIM:
a) pacxon (G = const)
6) oowem (V = const)
B) masienue (P = const)

3. Uemy paBHa raszosas noctosinHas «R» s 1kr raza?
a) 8314 [c / kmonv K
0) 8338 orc / kmonv K
B) 8318 [Joic / kmonw K

KAPTOYKA Ne 14
(U1t TECTOBOM OLIEHKM TEKYIIeH yCIIeBaeMOCTH CTYICHTOB)
1. Tepmoannamuueckuii npouecc. [lonsTre penakcanum.
2. Ter0eMKOCTbIO TeJIa Ha3bIBAKOT:
a) KOJIMYECTBO TEIJIOThI, HEOOX0AUMOE ISl U3MEHEHHsI TEMIIepaTyphl Tella Ha CTO IpajlyCcoB
0) KOJTMYECTBO TEIIOTHI HEOOXOAUMOE Il U3MEHEHHUS TEMIIepaTyphl TeJla Ha ThICAUY

rpagycoB
B) KOJIMYECTBO TEIJIOThI, HEOOXOIUMOE JIISl M3MEHEHHSI TEMIIEPATyphl TeJla Ha OJIUH TPayc
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3. OTHOCHUTEIIbHAS BIAKHOCTD - TO:

a) OTHOIICHUE KOHIIEHTPAIIUH BOSTHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHIIEHTPAIlMX BOJSTHOTO TIapa HACHIIIIEHHOTO BO3/IyXa MJIM Ta3a MpU OJUHAKOBBIX
TeMITepaTypax U JaBJICHHUIX

0) OTHOIICHHE MACChI BOSIHOTO TTapa HEHACBIIIEHHOTO BO3/TyXa WIIM T'a3a B KOHIICHTPAIIH
CyXOT0 BO3/IyXa WJIY Ta3a MPU OJMHAKOBBIX TEMIIEpaTypax M JaBJICHUSIX

B) Macca BOJSTHOTO Iapa B rpaMMax, MPUXO/IsAIasicss Ha [Kr aOCOMIOTHO CyXOTo BO3AyXa

KAPTOYKA Ne 15
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBAEMOCTH CTYIEHTOB)

1. BHyTpeHHsIs SHEPTUSI CUCTEMBI.
2. Kakue 13 HIKe IPUBEIEHHBIX TapaMeTPOB COCTOSHUS TEPMOIMHAMUYECKOM CUCTEMBI HE
SIBIISTFOTCSI TAKOBBIMU?

a) TeMIeparypa

0) naBieHue

B) TEIIOCOACPKAHHE

T') IJIOTHOCTb

1) YAETbHBIH 00beM

3. 3akoH [lanbToHa popMynHpyeTcs Tak:
a) 1aBJICHHE CMECH PABHO Pa3HOCTH MapIHAIbHBIX JABICHUN KOMIIOHEHTOB
0) oO1iee 1aBIeHUE CMECH PaBHO CyMMeE MaplHalbHbIX JaBICHUN
B) o0IIIee JaBJICHUE CMECH PABHO MPOU3BEICHUIO JTaBICHUH

KAPTOYKA Ne 16
(17151 TECTOBOM OLIEHKHU TEKYIEH yCIIeBaeMOCTH CTYIEHTOB)

1. Bropoi1 3akoH TepMonnHaMuku. Tepmuueckuit KIIJI.

2. Kaxoii n3 HuXe NpUBEJCHHBIX 3aKOHOB HE SIBJISETCS 3aKOHOM HJ€alIbHbIX I'a30B:
a) 3akoH boiins — MapuorTa
0) 3akoH Oma
B) 3akoH lapmus
r) 3aKkoH ['eif — Jlroccaka

3. M30TepMUUECKUiA POLIECC — ATO MPOIIECC, TPU KOTOPOM OCTAETCA HEM3MEHHBIM:
a) nasnenue (P = const)
0) pacxox (G = const)
B) Temreparypa ( T= const)

KAPTOYKA Ne 17
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(171 TECTOBOM OLIEHKHU TEKYIIEH YCIIEeBAeMOCTH CTYACHTOB)
1. Huxn Kapno.

2. TemnepaTypoil TOUKH pOChI, UJIM TEMIIEPATYPOU HACBILLIEHUS Ha3bIBAECTCS:

a) Ta TeMuepaTypa, 10 KOTOpOH cieayeT OXJIaAUTh IeperpeThbiii BO3ayX, 4TOObI OH CTall
HACBIILICHHBIM

0) Ta Temneparypa, 10 KOTOpOH ClIeAyeT OXJIaIuTh BIAXXHbIM BO3YX, 4YTOOBI OH CTall
HACBIILICHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOH cielyeT HarpeTh BIaXHbII BO3yX, YTOObI OH cTall
HACBIILICHHBIM

3. IlepBbIii 3aKOH TEPMOAUHAMUKHU (POPMYIUPYIO TAK:

a) KOJIMYECTBO TEIUIOTHI, TOJIBEJIECHHOE K CUCTEME, PACXOlyeTCsl HA U3MEHEHHUE TEMIIEPaTyphbl

0) BcA TEIUIOTa, IOABEICHHAS K CUCTEME, PACXOAYETCSl HA N3BMEHEHNE BHYTPEHHEN 3HEprun
CHCTEMBI U Ha COBEpILIEHUE BHEIIHEN pabOThI

B) KOJINYECTBO TEIUIOTHI, IOJIBEJEHHOE K CUCTEME, PACXOYETCS Ha U3MEHEHUE J1aBJICHUS B
CUCTEME

KAPTOUYKA Ne 18
(I7s1 TECTOBOM OIIEHKHU TEKYIIEH YyCIIeBaeMOCTH CTYIEHTOB)
1. AHaTUTHYECKOE BBIPAKCHHE ITEPBOT0 3aKOHA TEPMOIUHAMUKH.

2. BnaxxHblil BO311yX — 3TO:
a) CMECh BOJIBI M CyXOT'0 BO3/IyXa
0) cMech CyXOro BO3/lyXa M BOJISIHOTO apa
B) CMECh BOJISTHOTO T1apa U BOJIBI

3. Kakoif n3 HM>XKe NpUBEAEHHBIX NPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IpolieccamM
WU3MEHEHHS COCTOSIHUS MICATBHOTO ra3a?

a) U30XOPHBIN Ipolecc

0) anquabaTHBIN mporecc

B) KpyroBOH mpolriecc

T') U30TEPMHUUYECKUN TTPOLECC

KAPTOYKA Ne 19
(1711 TECTOBOM OLIEHKH TEKYILIEH YCIIEBAEMOCTU CTYCHTOB)

1. TennoeMKOCTh Ta30B. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIEPATYPBI.

2. TepMOAMHAMHUYECKUI TIPOLECC — ITO:

a) COBOKYITHOCTb I1OCJIEIOBATENbHBIX COCTOSHUI, Yepe3 KOTOPbIE MPOXOAUT
TEPMOJMHAMHYECKAs] CUCTEMA

0) COBOKYITHOCTb CBOMCTB, U€pe3 KOTOPbIE MPOXOAUT TEPMOJUHAMHYECKAs CUCTEMA

B) MPOLIECC, KOTOPBII MOXKET MPOTEKATh KaK B MPSIMOM, TaK U B 0OpaTHOM HarpaBJIeHUH
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3. AGcoirroTHasl BIQXKHOCTb XapaKTEePU3YeT:
a) Maccy BOJSHOIO I1apa, KOTopasi COIEPIKUTCS B IM® BraxkHOrO BO3/1yXa
0) Maccy BObI, KOTOpasi COAEPKUTCS B 1M° BIaXKHOTO BO3yXa
B) MaccCy BOJISIHOTO Mapa B TpaMMax, MPUXOAIIErocs Ha 1Kr abCOIOTHO CyX0ro Bo3Iyxa

KAPTOYKA Ne 20
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIEBAEMOCTH CTYIEHTOB)

1. OGpaTumbie 1 HEOOpaTHMBIE TIporiecchl. Pabora.

2. OTHOCHTENbHAA BIAXKHOCTD - 9TO:

a) OTHOIICHUE KOHIEHTPAIIMU BOSIHOTO Mapa HEHACHIIIEHHOTO BO3/yXa WM raza K
KOHIICHTpAIIMX BOSHOTO Tapa HACHIIIICHHOTO BO3/yXa WJIM ra3a Mpu OJMHAKOBBIX
TEeMIIepaTypax U JABJICHHIX

0) OTHOIIEHHE MACChl BOASHOTO Mapa HEHACBIIIEHHOTO BO3/IyXa WM Ta3a B KOHIIEHTPAIUH
CyXOT0 BO3/lyXa WJIY Ta3a MPU OJIMHAKOBBIX TEMIIEpaTypax M JIaBJICHUSIX

B) Macca BOJSHOTO Iapa B rpaMMax, MPUXOJAIIascs Ha 1Kr aOCOIIOTHO CyXOro BO3AyXa
3. Kakoe u3 HuKe mpUBEACHHBIX YPABHEHHUI UCIIONB3YETCS IJIsl OMPEICTICHUS TEPMUIECKOTO
Koa(duImeHTa moye3Horo IeHCTBUS:

a)nt:L: Ql _QZ
Q, Q
0)L1=Q:1-Q2
B) ne= u =1- &
Tl Tl

KAPTOYKA Ne 21
(ISt TECTOBOM OIIEHKHU TEKYIIEH yCIIeBaeMOCTH CTYIEHTOB)

1. Ilenu u 3a1aun TepMoIuHAMUKH. [ToHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. Kakoe w3 HUXe MPUBEACHHBIX YPAaBHEHUH SBISETCS YPAaBHEHUEM COCTOSHUS UI€aTbHBIX
razos?

a) PV =mRT
0) PV = uRT

a RT
B)P+ — = ——
) 2 V-6

3. N3oGapHsIii mporiecc — 3TO MpoIecc, Mpu KOTOPOM OCTAETCSl HEU3MEHHBIM:
a) remneparypa (T = const)
0) oobem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 22
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(171 TECTOBOM OLIEHKHU TEKYIIEH YCIIEeBAeMOCTH CTYACHTOB)
1. TepmonuHaAMUYECKHE TTAPAMETPBI COCTOSIHHUSL.

2. BHyTpeHHsIs SHEPrusi CUCTEMBI — 3TO:
a) MpoLecC MEXaHUYECKOro U TEIJIOBOI0 B3aUMOACHCTBUI
0) CBOICTBO caMO CHCTEMBI, OHA XapaKTEPU3yET COCTOSIHUE CUCTEMBbI
B) CBOICTBO aJAINTUBHOCTU

3. Kakoe 13 HIKe TPUBEACHHBIX YPABHEHUN HCIIOIB3YETCS ISl ONPEACIICHUS TEPMUIECKOTO
KO3 UITMEHTA MTOJIE3HOTO JCHCTBUS:

a)ntZL:Ql _QZ
Q, Q
0)L1=Q:1-Q2
B) Ny = L-T, ;. L
Tl Tl

KAPTOYKA Ne 23
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIEBAaEMOCTH CTYIEHTOB)

1. 3axonbl uneanbHbIX razoB (boitns-Mapuotra, ['eii-JIroccaka, [llapms).

2. I30XOpHBIH MPOLIECC - ITO MPOLIECC, IIPH KOTOPOM OCTAETCS HEM3MEHHBIM:
a) pacxon (G = const)
6) oowem (V = const)
B) masienue (P = const)

3. Uemy paBHa raszosas noctosinHas «R» s 1kr raza?
a) 8314 [c / kmonv K
0) 8338 orc / kmonv K
B) 8318 [Joic / kmonw K

KAPTOYKA Ne 24
(JU1s1 TECTOBOM OLIEHKM TEKYIEeH yCIIeBaeMOCTH CTYJICHTOB)
1. Tepmoannamuueckuii npouecc. [lonsTre penakcanum.
2. Ter0eMKOCTbIO TeJIa Ha3bIBAKOT:
a) KOJIMYECTBO TEIJIOThI, HEOOX0AMMOE ISl U3MEHEHHsI TEMITEpaTyphl Tella Ha CTO IpajlycoB
0) KOJIMYECTBO TEIIOTHI HEOOXOAUMOE 1 U3MEHEHHUSI TEMIIEPATyphI Tella Ha THICAUY

rpagycoB
B) KOJIMYECTBO TEIIOTHI, HEOOXOIUMOEC JIJII M3MEHEHHsI TEMIIepaTyphl Teja Ha OJIMH TPaaycC
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3. OTHOCHUTEIIbHAS BIAKHOCTD - TO:

a) OTHOIICHUE KOHIIEHTPAIIUH BOSTHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHIICHTPAIlMX BOJSTHOTO Mapa HACHIIIICHHOTO BO3/yXa WM ra3a npu OJANHAKOBbIX
TeMITepaTypax U JaBJICHHUIX

0) OTHOIICHHE MACChI BOSIHOTO TTapa HEHACBIIIEHHOTO BO3/TyXa WIIM T'a3a B KOHIICHTPAIIH
CyXOT0 BO3/IyXa WJIY Ta3a MPU OJMHAKOBBIX TEMIIEpaTypax M JaBJICHUSIX

B) Macca BOJSHOTO Iapa B rpaMMax, MPUXOSIIasics Ha 1 KT aOCOTIOTHO CYXOT0 BO3AyXa

KAPTOYKA Ne 25
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYICHTOB)

1. BHyTpeHHSs1 SHEPTHS CUCTEMBI.
2. Kakue u3 HIKe PUBEICHHBIX TTAPaMETPOB COCTOSHUSI TEPMOIMHAMUYCCKON CUCTEMBI HE
SBIISIIOTCS] TAKOBBIMU?

a) TemMreparypa

0) naBiieHHE

B) TEIIOCOAEPKAHHE

T') INIOTHOCTH

1) YACTBHBI 00beM

3. 3akoH JlanbToHa hOopMynHpYyeTCS TaK:
a) JaBJICHUE CMECH PaBHO PAa3HOCTH MAPIHAIbHBIX JaBICHUH KOMIIOHEHTOB
0) ob1iee 1aBIeHUE CMECH PAaBHO CyMME MaplHaAIbHbBIX TaBICHUM
B) 00lIIee JABJIICHUE CMECH PAaBHO MPOM3BEICHUIO JIaBJICHUIN

KAPTOYKA Ne 26
(ISt TECTOBOM OIIEHKHU TEKYIIEH yCIIeBaeMOCTH CTYIEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuit KIT/I.

2. Kakoli u3 HMKe MPUBEECHHBIX 3aKOHOB HE SIBJISIETCS 3aKOHOM HJI€aJIbHBIX ra30B:
a) 3akoH boiins — Mapuorra
0) 3akoH Oma
B) 3akoH lapins
r) 3akoH ['eit — JIroccaka

3. M30TepMHUYECKH i TIPOIIECC — ATO MPOLIECC, PU KOTOPOM OCTACTCSI HEU3MEHHBIM:
a) nasnenue (P = const)
0) pacxox (G = const)
B) Temreparypa ( T= const)

KAPTOYKA Ne 27

(I71st TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTY IEHTOB)
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1. [Tuxn Kapwo.

2. TemnepaTypoil TOUKH pOChI, MJIM TEMIIEPATYPOU HACBILLIEHUS Ha3bIBACTCA:

a) Ta TeMuepaTypa, 10 KOTOpOH cieqyeT OXJIaJAuTh eperpeThlii BO3AyX, 4TOObI OH CTall
HACBIILICHHBIM

0) Ta Temneparypa, 10 KOTOpOH ClIeAyeT OXJIaIUTh BIAXXHbIM BO3AyX, 4YTOOBI OH CTall
HACBIILICHHBIM

B) Ta TEMIIEpaTypa, 10 KOTOPOH cielyeT HarpeTh BIaXHbII BO3yX, YTOObI OH cTall
HACBIILICHHBIM

3. IlepBbIii 3aKOH TEPMOAUHAMUKHI (POPMYIUPYIO TAK:

a) KOJIMYCCTBO TCIJIOTHI, TIOABEACHHOC K CUCTEME, paCXOAYETCA HAa UBMCHCHHUEC TEMIICPATYPhI

0) BcA TEIUIOTa, OABEICHHAs K CUCTEME, PACXOAYETCSI HA N3BMEHEHNE BHYTPEHHEN 3HEprun
CHCTEMBI U Ha COBEpILIEHUE BHEIIHEN pabOThI

B) KOJINYECTBO TEIUIOTHI, IIOJIBEICHHOE K CUCTEME, PACXOLYETCSI HA U3MEHEHUE JaBIICHUS B
cucreme

KAPTOYKA Ne 28
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBAaEMOCTH CTYIEHTOB)
1. AHanuTHYeCKO€E BBIPAKEHUE IIEPBOIO 3aKOHA TEPMOIMHAMUKH.

2. BnaxxHbIil BO31IyX — 3TO:
a) CMecCh BOJIBI M CYXOT'0 BO3yXa
0) cMech CyXOro BO3/lyXa U BOASHOTO mapa
B) CMECh BOJISTHOTO Tapa U BOJbI

3. Kakoii u3 Hmxe MPUBCACHHBIX MPOUCCCOB HE OTHOCUTCA K TCPMOJUHAMHUYCCKUM ITpoHeccamM
W3MEHEHUs COCTOSTHUS HIealbHOro ra3a?

a) M30XOPHBIN MPOIECC

0) agrabaTHBIN TPOIECcC

B) KpPYroBOM IpoIecc

T') U30TEPMHUUYECKUN TTPOIIECC

KAPTOYKA Ne 29
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIeBaeMOCTH CTYIEHTOB)

1. TermmoeMKkoCTh Ta30B. 3aBUCHMOCTD TEIIJIOEMKOCTH OT TCMIICPATYPHI.

2. TepmoanHaMUYECKUI MPOLIECC — ATO:

a) COBOKYITHOCTb IOCJIEIOBATEIbHBIX COCTOSIHUH, Uepe3 KOTOPbIE TPOXOAUT
TEPMOJIMHAMHYECKAsI CUCTEMA

0) COBOKYITHOCTH CBOMCTB, U€pe3 KOTOPhIE MPOXOAUT TEPMOJTUHAMHYECKAsE CUCTEMA

B) IpOIIECC, KOTOPBIM MOXKET MPOTEKATh KaK B MPSIMOM, TaK U B 0OpaTHOM HarpaBiIeHUH

3. AGcommoTHasT BIaKHOCTh XapaKTepPH3yeT:
a) Maccy BOJSHOTO I1apa, KOTOpasi COIEPXKUTCS B IM° BIasKHOro BO3/IyXa
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0) Maccy BOZbI, KOTOpast COIEPKUTCS B IM® BIAXKHOTO BO3JyXa
B) Maccy BOJISIHOTO ITapa B TpaMMax, MPUXOAIIErocs Ha 1Kr abCOII0THO CyXOro Bo3yxa

KAPTOYKA Ne 30
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIeBaeMOCTH CTYIEHTOB)

1. O6parumsie u HeoOpaTuMBbIe Tporecchl. Pabora.

2. OTHOCHUTENBHAS BIAXKHOCTD - 9TO:

a) OTHOIICHUE KOHIIEHTPAIIUU BOSIHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHI_ICHTpaI_II/II/I BOISAHOI'O Hapa HAaCBIIIICHHOT'O BO3I[YX3, HWJIK rasa HpI/I OJNHAKOBBIX
TeMIlepaTypax U JaBJICHHUIX

0) OTHOIICHHE MACChI BOASIHOTO Mapa HEHACBIIIEHHOTO BO3/TyXa WJIM Ta3a B KOHIICHTPAIIUU
CyXOT0 BO3JIyXa WJIY Ta3a MPU OJMHAKOBBIX TEMIIEpaTypax M JaBJICHUSIX

B) Macca BOJSHOTO Iapa B rpaMMax, MPUXOJSIIAsIcs Ha | KT aOCOTIOTHO CYXOT0 BO3AyXa
3. Kakoe u3 Huke NPUBEACHHBIX YPAaBHEHUN UCTIOIB3YETCS ISl ONIPEEICHUS TEPMUUECKOTO
KOd((UITMEHTA ITOJIE3HOTO JCHCTBUS:

a) N = L — Ql _Qz
Q, Q
0)L1=Q:1-Q2
e ToTe 2y T
a Tl B Tl

4.3 Kaprouku k 1 py0e:xHoii aTTecranuu

I Atrectanua JlucupminHa «TepMoAMHAMUKA B TEILIONEpeaada»

Kaprouka Ne 1

1. | [lonsiTHe TEpMOIMHAMUYECKON cUCTeMBI. M30mrpoBaHHast 1 HEM30JIMPOBAHHBIE
TEPMOJIMHAMUYECKUE CUCTEMBI. TepMOJIMHAMUYECKUE TTapAMETPbl COCTOSTHUS

2. | Temmeparypa. AGCOTIOTHAS TepMOIUHaAMHUYecKas mkana Temreparyp (KensBuHa,
Lenbcus). Manomerpuueckoe aasnenue. [lpuGops! 11 n3MepeHus qaBaeHUs.

3. TepMOI[I/IHaMI/I‘-ICCKI/Iﬁ mpounecc. Ilonstue peiiakcanuu.

4. | TlepBblil 3aKOH TEPMOJIMHAMUKH. BHYTpEHHSs1 SHEPTUs CUCTEMBI.

3aB. xadempoii

«TemnoTexHuKa ¥ TUAPABINKA, JOLEHT P.A-B. Typnyes

I Atrectanua JlucupminHa «TepMOAMHAMUKA U TSIIOIEpeaada

Kaprouxa Ne 2

1. | OGparumsblie u HeoOpaTHMBbIe Tpoliecchl. PaboTa.
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2. | HanumuTe TepMudeckoe ypaBHEHHE COCTOSIHUA UACAIBbHOTO ra3a st 1 kr u st G Kr raza
U YKQXUTE, B KAKUX CIUHULIAX U3MEPSIOTCS BEIUYNHBL.

3. | AHaIUTUYECKOE BBIPAKEHHE TIEPBOTO 3aKOHA TEPMOJINHAMUKH.

4, BTOpOﬁ 3aKOH TCPMOJUHAMHUKHU. OObscHeHHE BTOPOr'o 3aKOHa TEPMOANMHAMUKN Ha OCHOBEC
HpHHHHHHaﬂBHOﬁ CXCMBI TCIIJIOBOTIO ABUTaTClIA. I/I3MepeHHe HCHGBOI;'I

(mone3noii) paborsl B kpyroBom npomecce. KIIJ[ kpyroporo nporiecca.

3aB. kadeapoii

«TennorexHuka U THAPABIMKAY, JOLEHT P.A-B. Typnyes

I Arrecranmsa ucimminiga «TepMoIuHAMUKA U TEILIONEpEaaya

Kaprtouka Ne 3

1. | TepmoauHamMuyeckue napamMeTpsl coctosnus. Temneparypa. AGcomoTHas
TepMoArHaMudeckas mkana temneparyp (KensBuna, Llenscus).

2. | TermmoeMKOCTb Ta30B. 3aBUCUMOCTh TETUIOEMKOCTH OT TEMITEPATYPHI.

3. | TepmoauHamuveckuii mporecc. [loHsTHE penakcanuy.

4. | Iuxn Kapno. Tepmuyeckuii x.n.0. nukia KapHo.

3aB. kadenpoit

«TennorexHuka U THAPABINKAY, JOLIEHT P.A-B. Typnyes

I Artrectamusa JIuncummmaa «TepMoJMHaAMKKa U TEIIONEpeaya

Kaprouxa Ne 4

1. | Manomerpuueckoe naBienue. [Ipubopsl 11 u3mMepenus napieHus. Temmeparypa.
AbGcomtoTHas TepMorHaMudeckas mkana remnepatyp (Kenssuna, Llenbcus).

2. | 3onupoBaHHast 1 HEM30JIMPOBAHHBIC TEPMOJMHAMUYECKHE CHCTEMBI. [ToHsTHE
TEPMOAVMHAMUYECKON CUCTEMBI.

3. | OHranenusa. OHTponus ra3oB. T-S nuarpamma. Tpetuil 3aKOH TEPMOJUHAMHUKH WIH
TerioBas TeopeMa HepHcera.

4. | TepMoAMHAMHUYECKHUE NPOILECCH UAEATbHBIX I'a30B B 3aKPBIThIX CUCTEMaX.
N3oTtepmuueckuit mpomecc (BblYucCIeHUE pabOThl  U3MEHEHus oObema rasa,
KOJIMYECTBO TEIUIOTHI, MOJBEIEHHON (MM OTBEAEHHOI) K razy B Ipoliecce, U3MEHEHHE

BHYTpPEHHEHN 3HEPIHH CUCTEMBI B IIPOLIECCE).

3aB. xadeapoi

«TennorexHuka U TUAPABINKAY, JOLEHT P.A-B. Typnyes

I Arrecramusa ucimnianHa «TepMoaMHAMHUKA U TEIUIONEpPeaaya)

Kaprouka Ne 5

1. CMmecu nacCaJIbHbIX I'a30B. I[aBHCHI/IC CMCCH I'a30B. TepMOIlI/IHaMI/I‘-IeCKI/Iﬁ mmponecc.
Ilonstue pelrakcanuu.

2. | Bayrpennss sHeprus cucteMsl. OOpaTuMbie U HeoOpaTuMBbIe Tiporiecchl. Pabora.

3. | DHTanemusa. DHTponms ra3oB. T-S nuarpamma. TpeTnii 3aKOH TEPMOIUHAMHUKH WITH
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TerioBas TeopeMa HepHcra.

TCpMO,Z[I/IHaMI/I‘-IeCKI/Ie OponecCcChbl NACAJNBHBIX TA30B B 3aKPBITHIX CUCTCMAXx.
N3o0apubiii mnpouecc (BblUHCIEHUE pPabOTHI n3MeHeHus oObema rasa,
KOJINYECTBO TEIJIOThI, MOJABEACHHONW (WM OTBEIEHHOM) K ra3y B IpoLiecce, U3MEHEHHE
BHYTPEHHEH 3HEPruy CUCTEMBI B IIpoLECCe).

3aB. kadempoii

«TennorexHuka U THAPABIMKAY, JOLEHT P.A-B. Typnyes

I Arrecranmsa ucrmminiga «TepMoIuHAMUKA U TEILIONEpEaaya

Kaprouka Ne 6

VYpaBHeHUE COCTOSIHUS. Y paBHEHUE COCTOSIHUS UJIeaTbHbIX ra30B. CMeCH H1€albHbIX
ra3oB. JlaBineHue cmecu ra3on. TemioeMKoCTh ra3oB. 3aBUCUMOCTh TEIJIOEMKOCTH OT
TEeMIIepaTypsbl.

TepMOI[I/IHaMI/I‘ICCKI/Iﬁ mponecc. ITonstue pei1aKcanuu.

Bropoii 3akon TepmoanHaMuky. O0bsCHEHHE BTOPOT0 3aKOHA TEPMOJANHAMUKYA Ha OCHOBE
NPUHIUIUAIBHOW CXEMBI TEIJIOBOTO ABUTraTens. M3mepenue neneBou
(mone3Hoii) pabotsl B kpyrosoM npomecce. KIIJ[ kpyroBoro npomecca.

TepMoaAMHAMHUYECKHUE MPOILECCH UACaIbHBIX Ta30B B 3aKPBITHIX CUCTEMaX.
N3oxopHubiii mnpouecc (BbpluucCIeHUE PabOTHI U3MEHEHUsT o0beMa rasa,
KOJIMYECTBO TEMJIOTHI, MOJBEICHHOW (MM OTBEACHHOI) K razy B Ipoliecce, U3MEHEHUE
BHYTpPEHHEH YHEPIHH CUCTEMBI B IIPOLIECCE).

3aB. kadenpoii

«TennorexHuka U THAPABINKAY», JOLIEHT P.A-B. Typnyes

I Atrectanua JIucupminHa «TepMOAMHAMUKA U TEIJIOMEpeaada»

Kaprouka Ne 7

I/I3OJ'[I/IpOBaHHa$I 1 HCU30JIMPOBAHHBIC TCPMOJUHAMNYCCKUC CUCTEMBI.

Temnepatypa. AGcontoTHas TepMoAMHaMHUYecKas Ikana temnepatyp (KenbBuna,
Henbcust). Manomerpuueckoe nasiaeHue. [Ipudbopsl s u3MepeHus 1aBaeHusl.

ypaBHeHI/Ie COCTOAHUA PCAJIbHBIX I'a30B. ypaBHeHI/Ie COCTOsAHHUA. ypaBHeHI/Ie COCTOAHHUA
NACAJIbHBIX I'a30B.

TepMoAMHaAMHUECKHUE NMPOILECCH UAEATbHBIX Ta30B B 3aKPBITHIX CHUCTEMaX.
N3oTtepmuueckuit mpomecc (BblYuUCIEeHUE pabOTHl  U3MEHEHus o0bema rasa,
KOJMYECTBO TEIUJIOTHI, MOJBEJECHHOW (MM OTBEIEHHOM) K razy B Ipoliecce, U3MEHEHHE
BHYTpPEHHEH SHEPIHH CUCTEMBI B IIPOLIECCE).

3aB. xadeapoit

«TennorexHuka U TUAPABIMKAY», JOLEHT P.A-B. Typnyes

I Arrecramusa ucimnianHa «TepMoaMHaAMHUKA U TEIUIONEpeaaya)
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Kaprouka Ne 8

1. | TemnoeMKoCTh ra30B. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATypbl. TepMOIuHAMUYECKUM
npouecc. [lonsarue penakcanuu.

2. | IlepBblil 3aKOH TepMOIMHAMUKU. BHYTpEHHSIs1 SHEPT U CUCTEMBI.

3. | Bropoii 3akon TepmonnHamMuku. OObsICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH Ha OCHOBE
MPUHLUIIUAIBHON CXEMBbl TEMJIOBOTO ABUTaTeNs. M3MepeHue meyieBoi
(mone3Hoii) paboTsl B kpyroBoMm npornecce. KIIJ[ kpyroBoro mpomecca.

4. | OHTanemusa. OHTponus rasoB. T-S namarpamma. Tperuit 3akoH TEpPMOJUHAMHUKH WU
TerioBas Teopema HepHera.

3aB. kadempoii

«TennorexHuka M THAPABINKAY, JOLIEHT P.A-B. TypnyesB

I Arrecrammsa Hucruiumna «TepMOoIMHAMHKA U TEILIONEPEIAYAY

Kaprouka Ne 9

1. AHanuTHyecKoe BBIPAXXCHHEC IICPBOI'o 3aKOHA TCPMOJAUHAMHUKMU.

2. Hanumure TEPMHUYCCKOC YPABHCHUC COCTOAHUA NACAIIBHOTO I'a3a JJIsd 1 xr u JJIA G kr rasa
" YKAXHUTC, B KaAKUX CANHUIAX U3MCPAIOTCA BEIIMUUHBI.

3. | TepMoaMHAMHYECKHUE MPOIECCHl UICaTbHBIX Ia30B B 3aKPBITHIX CHCTEMAaX.
N3oxopHBIH nTponiecc (BeIUUCICHUE pabOTH H3MEHEHHS 00beMa rasa,
KOJIMYECTBO TEILIOTHI, ITOJIBEICHHOW (WJIH OTBEICHHOH ) K ra3y B Ipoiiecce, N3MEHEHUE
BHYTPCHHEH HEPTrUU CUCTEMBI B ITpOIIECCe).

4, | Iuxn Kapno. Tepmuyeckuii x.n.0. nukia KapHo.

3aB. kadenpoii

«TennorexHuka U THAPABINKAY, JOLIEHT P.A-B. Typnyes

I Artrecranmua IucimminHa «TepMOoaMHAMHUKA U TEIUIONEpeaayay

Kaprouka Ne 10

1. | IlonsTue TepmonHaMu4ecKol cucteMbl. BHyTpeHHss sHeprus cucteMbl. OOpaTuMeble U
HeoOpaTumble Tiporiecchl. Pabora.

2. | TermmoeMKOCTb Ta30B. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMIieparypsl. [lepBoril 3akoH
TepMOJIMHAMUKHU. BHYTpEHHSIS1 SHEPTUsl CUCTEMBI.

3. | TepMmoanHaMHuuecKkue NpoOLECcChl UACaJbHBIX IT'a30B B 3aKPBITHIX CUCTEMAX.
N3o00apublii mnpouecc (BblUHCIEHUE pPabOThI U3MEHeHHus oObema Tasa,
KOJINYECTBO TEIJIOTHI, MOJBEACHHONW (MJIM OTBEIEHHOM) K ra3y B Ipoliecce, U3MEHEHHUE
BHYTPEHHEH HEPTUU CUCTEMBI B ITpoIIecce).

4. | OHTanemusa. ODHTpomusi ra3oB. T-S mmarpamma. Tpernit 3akoH TEPMOIWHAMHKH WA

TemioBas Teopema HepHera.

3aB. xadeapoit

«TennorexHuka U TUAPABIMKAY», JOLEHT P.A-B. Typnyes

‘ I Arrecramusa ucimnianHa «TepMoaMHaAMHUKA U TEIUIONEpeaaya)
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Kaprouka Ne 11

1. | [lonsiTue TepMOIAMHAMUYECKON cUCTEeMbI. M301poBanHast 1 HEU30JIUPOBAHHBIE
TepMOJAMHAMUYECKHE CUCTEMBI. TepMOAMHAMUYECKHE TAPaMETPhl COCTOSTHUS

2. | Temneparypa. AGcomoTHas TepMOAMHAMUYecKas Ikana temnepatyp (KenbBuna,
Lenbcust). Manomerpuueckoe nasieHue. [Ipudbopsl s u3MepeHus 1aBaeHus.

3. | Tepmonunamuueckuii nponecc. [lonsTre penakcanuu.

4. | IlepBblii 3aKOH TEPMOAMHAMUKH. BHYTpEHHS SHEPTUS CUCTEMBI.

3aB. kadempoii

«TennorexHuka U TUAPABINKAY, JOLIEHT P.A-B. Typnyes

I Arrecrammsa Hucruiumaa «TepMoIMHAMHKA U TEILIONEPEIAYA

Kaprouka Ne 12

1. | O6parumbie 1 HeoOpaTUMBIE TIpoliecchl. Pabora.

2. Hanumure TEPMHUYCCKOC YPABHCHUC COCTOAHUA NACAIIBHOTO Ir'a3a JIsd 1 xr u JJIA G kr rasa
" YKAXHUTC, B KaAKUX CANHUIAX U3MCPAIOTCSA BEIIMIUHBI.

3. AHanmuTHdeckoe BBIPAXKCHUC ITEPBOTO 3aKOHA TCPMOANHAMHKHU.

4. | Bropoii 3akoH TepMoauHaMUKU. OOBsICHEHHE BTOPOIO 3aKOHA TEPMOJMHAMUKM Ha OCHOBE
NPUHIUIUAIBHOW CXE€MBbl TENJIOBOIrO0 JaBuUrarensd. HM3mepeHue 1eneBou

(nmone3noii) pabotsl B kpyrosoMm npomecce. KIIJ[ kpyroBoro npomecca.

3aB. kadenpoii

«TermnoTexHruka u ruipaBiInuKay, JOIECHT P.A-B. Typnyes

4.4 TecToBble 3aJaHUs KO 2 py0e:KHOM aTTecTalNu
TEIT/IOTEXHHKA TECT Nel

. AOGcomoTHas BIAKHOCTHL XapaKTepH3yeT:

a) Maccy BOASIHOTO apa, KOTopasi CoaepkuTesi B IM° BIaxkHOro Bo3ayxa;

6) Maccy BOAbI, KOTOPAst COMEPKUTCS B 1M° BJIAJKHOTO BO3AyXa;

B) Maccy BOASIHOIO Iapa B rpaMMax, NpUXoasiuerocst Ha 1kr aGcoJIl0THO CyX0ro
BO3/yXa;

I') MacCy HACBILIEHHOT0 BOASIHOTO apa HajJ 00beMoM BoAbI Bl M

Il. OTHOCHTENILHASI BJIAJKHOCTH BbIpa:KaeTcsi ypaBHEHHEM
D. _ Py Pn - Px
1. p'V_RT; 2. O=—, 3. Piopc =— =,
Py Pn Dy

My o l=h,+h,—% g d=622— 2P
M 1000 B-10° —¢-p,

B

4. d=1000-
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I, Tuddepenunansnoe ypaBHeHue nepBoro 3aKkoHa TepMOAMHAMMKY NPH ABHKeHHH 1

KI' ra3a 1o KaHajy (4epe3 coIlIO) UMeeT BU/:
2

do

1. Ag=dU+Pdv 2. dq=du+d|’+T
2 2 W2 P2
Py

IV CKOpOCTb ra3a Ha BbIX0/J€ U3 CYy;KUBAIOIIEIo COIlJIA ONIPEACTIACTCH 10 YPABHEHUTO

k-1

1w, = 2-%-PI-VI-1—BI< 2.C,=2kRT, 3.C, =

Kp

ConJjoM Ha3LIBaeTCH:

wn e <

KaHaJI, B KOTOPOM CKOPOCTb Ira3a YMECHLIIIAECTCH, a TaABJICHUEC BO3PACTACT,

V1. TennonposoanocTs — 3T0 npomece nepenoca TemIoThl (00MeH BHyTpeHHei
JHeprue):

1. OrTenak Teay; 2. Buyrpu Tesna; 3. B meraniax u amdjiekTpukax

4  CTpPyKTYpHBIMHU YaCTHUIIAMH BellleCTBA — MOJIEKYJIAMH, aTOMaMHU, JJIEKTPOHAMH B

CILIOLIHOM cpe/e NPU HAJTUYNHU I'PAIMEHTA TeMIlepaTyp.

VIIl. B kakux Tesax mpomecc TeIJIONPOBOIHOCTH 00ycjoBaeH audysueii MoaeKya u

aToMoOB?
1. B:xuakoctax; 2. B meraniaax; 3.Brasax 4. B qudiaexkrpukax
VIII. Ykaxure 3akon ®ypne:
ot ot
1. O=xHAt; 2. q :ﬂ,()—; 3. 00, =—/1()—der; 4. Q=alt,—t,)H
n n

IX. 3akon Buo — ®ypbe popmyaupyor TaK:
1. BeKTOp yIeJILHOr0 TEIIOBOI0 MOTOKA MPSIMO MPONOPUHOHAIEH TPAJUEHTY

TeMIIEPATYpPhl;

2. Ilpu NOCTOSIHHOM JaBJIECHUM W HEM3MEHHOH Macce ra3a o0beM raza HM3MeHseTCs
NPsIMO NPONOPUMOHATBHO U3MEHEHUIO A0COTIOTHBIX TeMIIEPaTyp;

3. U3ayuarejibHasi cIOCOOHOCTH a0COTIOTHO YEPHOIO Tejla MPSMO
NPONOPLUHOHAJIBHA YeTBEPTOM CTeNeHH ero adCOJII0THOM TeMIepaTypbl.

KaHaJI, B KOTOPOM C YMEHLIICHUEM TaBJECHUS CKOPOCTHb ra3oBoro moToxka Bo3pacracr,

KaHaJ'l, B KOTOPOM C YMECHBIICHUEM TaBJICHUA CKOPOCTH Ira3oBOro nmoToKka CHMU’KaeTCs ,
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4. Ilpu nocTosiHHOM TeMnepaType BEKTOP TEeIVIOBOI0 MOTOKA U JIMHUH TeIJI0BOI0 10-
TOKA OPTOrOHAJIbHBI K H30TePMHUYECKHM MOBEPXHOCTAM

X. B KakoM cilyyae rpajHeHT TeMIIepaTypbl HAH0O0IbIIHii?

A \/\/\/‘\/tz
1
1. A-1 _ )
2. A-2 g=idem
3. A-3 3
4. A—4 t o 4
P N N

XI. Yro naspiBaercst TeMnepaTypHbLIM mojiemM?
1. 3HaueHue TeMmepaTyp B pa3Hoe BpeMs
2. CoBOKYNHOCTH TeMIepaTyp (ee 3HaUeHMIi) BO BceX TOUKAX
H3y4aeMoro NpoCTPaHCTBA IS KAa:KI0I0 MOMEHTA BpeMeHH
3. 3HaueHHe TeMIepaTyp TeJa

4. CoBOKYNHOCTH TeMIepaTyp (ee 3HAYEHMIi) BO BCceX TOYKAX TeJia

XIl. Kaxoii nap Ha3biBaeTcs HachbIMEeHHbIM?

1. ITap, HaXOASA U CH HAJ MOBEPXHOCTHIO KHUIAKOCTH

2. [lap, HaxoasimuUiics B TEPMUYECKOM M TMHAMHMYECKOM PABHOBECHH C JKHAKOCTBIO, M3
KOTOpOW OH o0pa3yercs.

3. [lap, conep:xammii MeJibuaiilme YacTUIIbI JKMAKOI (a3bl

4. I1ap, He copepxaIMi KUTKOCTH

TEIUVIOTEXHHUKA TECT Ne2

|. I'paguenT Temmeparypbl ecTh:

1. BekTop, HanpaBJIEHHbIH 10 HOPMAJH K M30TePMHYECKO MOBEPXHOCTH B CTOPOHY
yObIBaHUS TeMIlepaTypbl U YHCJIEHHO PABHbIIi POU3BOIHON OT TeMIIEPATYPHI 110
3TOMY HANPABJICHUIO;

2. BekTop, HanpaBJ/ieHHBIH Napa/LIeJIbHO H30TEPMUYECKOI MOBEPXHOCTH M YHCJIEHHO
PaBHBII NPOU3BEICHUIO TEMIIEPATYPhI HA IVIOIAbL IOBEPXHOCTH

3. BekTop, HaNIpaBJIeHHBII 10 HOPMAJIU K U30TEePMUYECKOIi TOBEPXHOCTH B CTOPOHY
BO3pacTaHud TeMIlepaTyphbl H YHCJICHHO PABHBIM IPOU3BOJAHOM OT TeMIIEPATYPbI 110
ITOMY HAIIPABJICHHIO;

4. TINOTHOCTH TENJIOBOI0 MOTOKA MPOXOASIIEro Yepe3 0HOPOAHYIO IIIOCKYIO CTEHKY

Il. Ykaxkure 3aBHCHMOCTH /Il pacyeTa TENJI0BOI0 MOTOKA Yepe3 HMJIMHAPHYECKYI0
CTEHKY:
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t, —t t,—t . L O -
1. Q - cl c2 —_a c2 : 2. R/1 — Rﬂzi — Z §| : 3. Q _ tcl tc2
=1 =

1 | d, 2 i i-1 F_ﬁf. R,
2721 d;
t, -t t, —t
4.Q= = n 0 = Cln < ; 5. R/l :imﬁ, 6. Q=qF = (tcl _tcz)E
? S, 221 d, 4
2R 2
i=1 i=1 F//LI

I11. ns neperperoro napa xapakrepHo cieayiouiee:

1. JlaByieHne neperperoro (MM HEHACHIIIEHHOT0) Mapa BbIllle JaBJIeHUsI HACHIIIEHHOT 0
napa, a ero yJaejJbHblii 00beM 00JibIIIe YIeJIbHOr0 00beMa CyX0ro HACBIIIEHHOTO Mmapa.

2. TemnepaTypa neperperoro (Ml HEeHACBHIILIEHHOI0) apa BbIlle TEMIIEPATYPbI

HACBHILEHHOT'0 MIapa TOro Ke JaBJIEHHS, 2 ero yleJbHbIi 00beM 00JIblle YAeJbHOr0 00bemMa

CyXOro HaChILIEHHOT0 Mapa TOro Ke 1aBJIeHUs.
3. Temnepatypa neperperoro (MM HEHACHIIIEHHOI'0) NAPa Bblllle TeMIIEPATYPbI
HACBIIEHHOT'0 NApPa TOI0 e IaBJIEHHs, a er0 y/1eJbHbli 00beM MeHbIle Y/1eJbHOr0
00beMa CyX0ro HaChIIIEHHOT'0 Mapa TOro Ke JaBJICHUsI.

4. TeMmnepaTypa u JaBJiIeHUE NepPerpeToro (MM HEHACHIINEHHOT0) Mapa BhIlle
TeMIIepPaTyphbl BJIaKHOT0 N1apa, a ero yJAeJbHbli 00beM He U3MeHsIeTCsl.

IV. Ykaxurte pazmepHocTh TenoBoro noroka Q
1. /I:x/cex; 2. BT/MZ; 3. KkaJa/ cek M2; 4. I[;K/M2 CeK

V. Baaroconep:kanue Bo31yXa BLIPAKAETCS ypaBHEHHEM:

1. pv=RT; 2 (P:pn ;3. (Pt<1oo>c:p_nzp_ni
P Py Pu

4. d=1000'1v[H 5. 1=h, +hn'i- 6. d =622 ¢2.p”
M 1000’ B-10° —¢-p,

V1. AGcomoTnast BJI2KHOCTL XapaKTepu3yeT:
1. Maccy BOASIHOTO mapa, KOTOpasi CONePKUTCs B 1M° BJIAKHOT0 BO3ayXa.

2. Maccy BoJbI, KOTOpast coaep:kuTesi B 1M BI2KHOTO BO3AyXa.
3. Maccy BoASIHOTO apa B rpaMMax, NpUXosimerocsi Ha 1kr aécoJIlTHO CyX0ro
BO3/1yXa.

4. Maccy BOASIHOTO apa npuxojasimerocs Ha 1 j1. Bo3ayxa

VIIl. Baaxublii Bo3ayx - 310:
a) cMechb BOJbI M CyXOr0 BO3AyXa
0) cMech CyX0ro BO31yXa M BOASIHOTO Mapa
B) CMeCh BOASIHOTO NTapa M BOJAbI
I) BCe OTBETHI BePHbI

VIIIl. JlpoccennpoBanuem uiam MATHEM raza Ha3bIBAETCS:
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1. SiBienme, 3ak/Iovaolleecsi B MOHUKEHUH JaBJIEHUs] NMPH NPOXOKIEHHHM Tra3a
Yyepe3 cy:keHHe TPYOONpoBoaa;

2. sIBeHue, 3aKII04YAIONIEeecs] B OBBIIIEHUH 1aBJIeHUsI TPH MPOXOKIEHUH ra3a
yepe3 cy:keHHe TPYOONIpoBOa;

3. sIBaeHue, 3aKiI04YAIOIIEECS B MOHUKEHUN TeMIIePAaTypPhbl P MPOXO0KIeHNH ra3a
yepe3 cy:keHHe TPYOONpoBOa;

IX. Kosppuuuent norepu ckopocT onpeaeasieTcsi 1o ypaBHeHHIo:

_pn ~pn \\Y _pn op
1.0, =— =" 2. =—2 3. ¢=—"7; 4. p, =—-"T—
P p. P TR @B

X. YTo Ha3bIBAETCH TEMIIEPATYPHBIM 110J1eM?
1. 3HaueHue TeMmepaTyp B pa3Hoe BpeMs
2. CoBOKYNHOCTH TeMIepaTyp (ee 3HaUeHHIi) BO BceX TOUKAX
H3y4aeMoro NMpoCTPaHCTBA IS KAa:KI0I0 MOMEHTA BpeMeHH
3. 3HaveHue TeMmepaTyp Teja
4. CoBOKYNHOCTH TeMIepaTyp (ee 3Ha4YeHHii) BO BCeX TOUKAX

TEJAa

XI. B kakoMm ciy4ae rpagueHT TeMIepaTypbl HAUMEHb IIHii?

1. A-3 A N A
2. A-4
1
3. A-1 _ ,
4. A-2 g = idem
5 3
t, e S
/\/\4

XI1l. Ykaxure ypaBHenue 1ByMepHOro TeMIEPATyPHOTO OIS

Lt=f(xy,2); =0 2. t=f = (Y, =0 3
or oz
t=f(X,r);g=ﬂ=0;
oy oz
4.t:f(x);g:0;ﬂ:ﬂ:0
or oy oz

TEIIVIOTEXHUKA TECT Ne3

|. Tensoconep:kanue BJIAKHOIO BO3yXa BHIPAKAETCA YPABHEHHEM

45



1. p‘V=R‘T; 2. (P:p_n' 3. (Pt<1oo>cz&gp_n;
Py Pu Pu

B-10° —¢-p,

M d
d =1000—+ [=h, +h ——- d =622
4. M S. 00’ 6.

Il. OrHOCHTeIbHAS BJIAKHOCTD - 3TO:

2) OTHOIIEHME KOHIIEHTPAIMH BOASTHOI0 IAPa HEHACHIIEHHOI0 BO3AyXa MJIM I'a3a K
KOHIEHTPAIMH BOASHOI0 NAPA HACHIIIEHHOr0 BO3yXa MJIM Ia3a MPH OHHAKOBBIX
TeMIepaTypax  JaBJIeHHsX

0) OTHOLIEHHE MACChI BOASHOIO MAPA HEHACBHIIEHHOr0 BO3yXa MM Ia3a K
KOHIIEHTPAIIMH CYXO0Ir0 BO3/yXa WJIM Ia3a NpH 0JHHAKOBBLIX TeMIIepaTypax u JaBJIeHHAX

B) Macca BOASIHOIO Napa B rpaMMax, NPUXoAAINascs Ha 1Kr a0CoJI0THO CyXoro
BO3/yXa

I) OTHOLIEHHE MACCHI BOASIHOTO NAPA HEHACBIIIEHHOr0 BO3yXa MM Ia3a K
KOHIIEHTPAIHH CYXOI'0 BO3yXa HJIM I'a3a NPH Pa3JHYHOM TeMIepaType H AaBJIeHHH

I1l. Ko>dduuuenrom norepn 3nepruu Ha3pbIBaeTcs:

1. OTHOIIEHNE PA3HOCTH PACIOJIATaeMOro M 1eiiCTBUTEIbLHOI0 TelJIONepenaioB K
pacmosiaraeMoMy Temjionepenany;

2. OTHOLIEHHE CYMMBI PACII0JIAraeMoOro U AeHCTBUTEIbHOI0 TEIJIONEepenaioB K
pacnoJiaraeMomMy Telionepenany;

3. Pa3HoCTh Mexkay 3aTpauyeHHOM Heprueil U Npou3BeAeHHON padoToil.

IV. Ko>dppuuuent norepu 3nepruu onpenessieTcsi o ypaBHEHHIO

Ah, Ej
Ah  W?

_ Ah—Ah, .

)
h s 2. :—judp; 3N =

P

1. ¢

I mexH

V. ludpdysopom HasbiBaercs:
1. Kaunaj, B KOTOPOM ¢ yMeHbIIIEHHEM JABJEHHsI CKOPOCTh I'a30BOI0 MOTOKA CHU/KAETCSI;
2. KanaJj, B KOTOPOM ¢ yMeHbIIEHHEM JABJIEHHs CKOPOCTh Fa30BOr0 NOTOKA
BO3PACTaeT;

3. Kanan, B KOTOpPOM CKOPOCTH ra3a yMeHBIAETCSl, a JaBJeHHE BO3PACTAET;

V1. Kak nepenaercs remjiora BHyTpH TBEpAOro Teaa?

1. TenaonposoaHocthio; 2. KonBekumeii; 3. CoBMeCTHO KOHBEKLMEH U
TeIJIONPOBOIHOCTHIO;

4.CoBMECTHO TEIJIONPOBOAHOCTHIO H M3JIyYeHHEM.

46



VIl. VYkaxure pasMepHOCTH TEMIOBOro moToka Q

1. l/cex; 2. Br/m% 3. Kkan/ cek M%; 4. /M’ cex

VIIl. 3akon Buo — ®ypne popmMyaupyIoT TaK:

1. BekToOp yI€JbHOI0 TEMJIOBOIO MOTOKA MPAMO NPONOPLUHOHAJIEH TIPaJIHEHTy

TeMIlepaTyphl;

2. Ilpu nOCTOSIHHOM J1aBJIECHMH M HEM3MEHHOM Macce ra3a o0beM rasa H3MeHsIeTCs
NPSAMO NPONOPUMOHATBHO U3MEHEHUI0 A0COTIOTHBIX TeMIIepaTyp;

3. U3ayyarenbHasi COCOOHOCTH A0COJIIOTHO YEPHOT0 TeJIa MPSIMO

npomnopuuoHa/JibHa ‘leTBepTOﬁ CTeNeHH ero a0COJTIOTHOM TEMIIEPpATYPbI.

4, HpI/I NMOCTOSIHHOM TEMIIEPATYpP€ BEKTOP TEIJIOBOTO0 IMOTOKA U JIMHUU TENJIOBOI'O MO~

TOKA OPTOrOHAJBbHBI K H30TCPMHUYCCKUM IMOBCPXHOCTHAM

I’X. Yemy paBen rpaauent Temneparypbi?

1. grad t = 500° ¢/m t,=100°C

2. grad t = 250° ¢/m \ t,=50°C

3.gragt= 50%c/m 0=02m

<

4.grad t= 75° ¢/m

X. VYkaknTe ypaBHeHHE OJHOMEPHOI0 TEMIEPATYPHOIO MOJIsI

1.t=f(x,y,z);ﬂ=0; 2.t=1 =(x,y,7); §=o;
or 0z
t:f(x,r);ﬂ:ﬂzo;
oy oz
4t:f(x);ﬂ:0;g:g:0
ot oy oz

Xl. Ykaxnre kpurepun Hycceanbra:

ol WA O\

0 — 0 _ 0

1L Ny = ;2 U ;3 Ny = 4. Nuy,
A A 1% ’

XIl. BaaknHbIM HACHIIIEHHBIM NAPOM HA3bLIBAETCH:

1. Tpexdasnas cmechb, cocTosIlIAas U3 BO31yXa, BOAbI U Napa;

2. Ilap, HaxoasiLIUiiCcs HAX TOBEPXHOCTBIO KMIKOCTH;

" ~—— ~—

[
»

) Hap

3. IByx¢a3Hasi cMeCh, IPeACTABJSAONIAsA 000 Map ¢ B3BeIIEHHBIMM B HEM KaleJbKaMHu

JKHIKOCTH;

4. Cmech BOJIBI M MIapa.
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4.5 Kaprouku ko 2 py0eskHO# aTTecTauuu

Kaprouxa Nel
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauus

Huciunnuaa: TepMoauHaMHMKA U Telliolepeaavya

1 | Hunuuaapuyeckass creHka. Bplpaxenuwe 3akoHa @ypbe 11 HUIMHAPUYECKOM CTEHKH.
BripaxkeHne 3aBUCUMOCTH JUIsl pacyeTa TEIUIOBOTO IOTOKa 4epe3 LHUIUHAPUYECKYIO
cTeHky. TepMuueckoe cOnpoTUBICHUE ITUIUHAPUIYECKON CTEHKHU.

2 | HachIeHHBIN ¥ BIIQKHBIN HACBIIIEHHBIN BOASHOM mMap. UTo Ha3bIBAETCS TEPMUUYECKUM U
JTMHAMUYECKHM PaBHOBECHEM BOJASTHOTO mapa. CTEeeHb CYXOCTH U CTETICHb BJIIAYKHOCTH, YeM
OHM OTIPECISIFOTCSA U KaK HaXOasATCs?

3 | Koaddunument remonepeaayu.

4 | Kak 3aBUCUT KOA(PPHUIMEHT TEIUIONPOBOJHOCTH PA3IMYHBIX BEIIECTB (METAJLIOB,
HEMETaJIJIOB, XKHUJAKOCTEH U ra30B) OT TEMIIEPATyphl. Y paBHEHHUE TEILJIOBOU
IPOBOJUMOCTBI CTEHKH.

3agaua 1. U30biTouHOe naBieHue mapa B TeruiooomenHuke paBHo 0,7 Mlla nipu
O6apoMeTpuieckoM aaBieHuu 735 mm. pm. cm. Uemy Oyzner paBHO U30BITOYHOE JaBIICHUE B
amnmapare, eciiu IokazaHue 0apomMeTpa MmoBBICUTCS 10 795
MM. pm.cm., a COCTOSIHUE IIapa B TEINIOOOMEHHUKE OCTaHeTcs npexHUM? OTBET BbIPA3UTh B
Meramnackassx.

3apaua 2. Jlapnenue Bo3nyxa Mo prTyTHoMy Oapomerpy paBHO 780 mm pm. cm.
rpu 0 °C. Boipa3uts 310 naBienue B 6apax u H / M.

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

KaprouxaNe2
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauusn

Z[I/ICI_II/IHJ'II/IHEIZ TepMoaUHAMHMKA U TelJjonepenavya

1 | TemmepaTypHoOe MoJjie, H30TEPMHUYECKasi TOBEPXHOCTh, CPEIHUN U HICTUHHBIA TPAIUCHT
TEMIIEpaTyp.

2 | TeruroBasg M30AIIMSL.

3 | Temmoornaua. OCHOBHOM 3aKOH KOHBEKTMBHOIO TemyiooOMeHa. 3akoHy HeioroHa wu
Puxmana. Kosdduiment temnoornaun. TemrepaTypHblii KO3((PHUIMEHT OOBEMHOIO
pacIIpeHus..

4 | Jlyamcteiii TeruiooOMeH. OCHOBHBIE OHSITHSI M OTIPEJICJICHUS JTyIHUCTOTO TETUI00OMEHa.
VpaBHEeHHE TETI0OBOTO OaiaHca. AOGCOIIOTHO YepHOE TEJO.

3apgaya 1.0Ompenenuts aOCONMIOTHOE [aBJICHWE Tapa B KOTIE, €CIIM MaHOMETP

nokassiBaeT P = 1,5 6ap, a atMmocdepHOe JaBiieHHE MO0 PTYTHOMY OapoMeTpy cocTaBisieT B
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=675 mm pm.cm. ipu T = 25 °C.

3anaua 2. /laBnenue B nmapoBoM kotiie P = 0,4 6ap npu 6apoMeTpuiecKoM JIaBICHUU
By =725 mm. pm. cm. Yemy Oyzner paBHO U30BITOYHOE JIABICHUE B KOTJIE, €CIIM TIOKAa3aHUE
O6apomeTpa moBbIcUTCS A0 By = 785 mm pm. cm., a cocTosiHME Iapa B KOTJIE OCTaHETCs
npexxuuM? bapoMmerpuueckoe gaBiaeHue npuBeaeHo k 0°.

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

Kaprouka Ne3
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauus

Huciumuua: TepMoauHAMMKA U TeILIoNepeaaya

3akoH @ypre. KoaduimeHnt TermnonpoBoAHOCTH, TNIOTHOCTh TEIIOBOTO MOTOKA,
KOJMYECTBO TEIUIOTHI.

OddekruBHoe wm3imydeHue. 3akoH Crepana — bonsnmana. I[locTtosHHAas
Credana — bonrnmana.

Kak 3aBucuT K03 (HUIIMEHT TETIONPOBOIHOCTH Pa3IMYHBIX BEUIECTB (METAIJIOB,
HEMETAJIJIOB, KHUAKOCTEH U ra3oB) OT Temreparypbl? OTBET 000CHOBATh.

OCHOBHBIE TTIOHATHUA B OIIPpCACIICHUS TCOPUU ternoodmena. CriocoOsl nepcaadu TCIIOTHI.
Kakwne BHUJIbI KOHBCKIINHU CYIICCTBYIOT, B UEM UX pa3J'II/I‘lI/Ie?

3agaua 1.Boxasuoi nap neperpet Ha 100 °C. Yemy COOTBETCTBYET 3TOT IEPETPEB IO
tepmomMetpy Papenreiira?

3agaua 2. OnpegenanTb Maccy 8 m° BOJIOPOXA, 8 M° KHCIOPOAA U 8 M yIIeKHCIOTHL
npu gasiennn 7 6ap (0,6 Mu/v*) u temmneparype 100 °C.

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

Kaprouxa Ne4
Kadgheopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

JucuynnnunHa: TepMoaMHAMMKA M Telulonepeaaya

CrteneHp yepHOTH Tena. 3akoH Credhana — BbonbumMaHa 1aJig pealdbHOTO
Tena.

P-V nuarpamma BoasHoro napa. OnpeseneHnue napaMmeTpoB Bojabl U mapa. Cyxoii
HachIleHHBIN Tap. [leperpetsiil map. XapakTepucTudeckoe ypaBHEHUE /ISl ONpeAeTICHUS
Vpep. Te€IIOTa MapooOpa3zoBaHusl.

KakoBa ¢u3nueckas CymHOCTb Nepeaayy TeIula TemIonpoBoHOCThI0. ChopMynupyiTe
MIOHSATHSL: TEMIIEpaTypHOE M0JIe, N30TePMHUUECKasl MOBEPXHOCTh, TPAJAUEHT TEMIEPaTyphl,
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MOIIHOCTb TEIUIOBOT'O MTOTOKA, YAEIbHBIN TEIJIOBOM ITOTOK

IIpoBonumocTs creHkH. TemnoBoe TepMuueckoe conporusieHue. Pacuer miorHoctu
TEIUIOBOT'O IIOTOKA Y€PE3 MHOTOCIOUHYIO CTCHKY

3apaua 1. Cocyn emkocteio V = 15 M° 3anonHeH 25 k2 YIIIeKUCI0Thl. OnpeaenuThb
aOCOJIIOTHOE JaBJICHUE B COCYE, eciii TeMiiepaTypa B Hem t = 30 °C.

3anaua 2.Kakoit 00beM 3aHUMaeT 2 ke a3oTa mpu temieparype 80 °C u nasnennnu 0,4 Mn /

M??
3aB. kadeapoii «T u I'» P.A-B. Typnyes
Kaprouka NeS
Kageopa «Tennomexnuxa u euopasnuxa» ITHTY
Il ammecmayus

Huciumuua: TepMoauHAMMKA U TeIIoNepeaaya

TeMnepaTypHoe oJie. AHAJIMTUYECKOE HCCIICAOBAHUC TCILIOIIPOBOIHOCTH.
MaremaTtudeckoe BBIPAXKCHUC TCMIICPATYPHOTO IIOJISI U UX YPABHCHUC

CranoHapHOe ¥ HeCTallMOHAPHOE TeMIlepaTypHble MmoJisd. [IpocTpaHCTBEHHOE MOJIE.
OnHoMepHOe U AByXMepHoe mosie. OHOMEpHOE cTaloHapHoe moJje. M3otepmudeckue
MOBEPXHOCTH.

KakoBa ¢u3nueckast CymHOCTb EpPeaadn Tera TeIIonpoBoaHOCThI0. Chopmynupyiite
MIOHSATHSL: TEMIIEPATYPHOE T0JI€, U30TEPMHUUECKAsl IOBEPXHOCTb, IPAJUEHT TEMIIEPATYPHI,
MOIITHOCTh TEIIOBOT'O MTOTOKA, Y/IEJIbHbIN TEIJIOBOM MOTOK

Tennonmepengauya. CnoxHblli TennooOmMeH. Tennonepemgaya MeXay
JABYMsS XHUJIKOCTSAMHU Yepe3 pa3deNsloly UX CTEHKY. 3aKOH
HproTona—PuxmaHa s Temjionepeaayu.

3agaua 1.KakoBa Oyzner MmIOTHOCTH OKHMCH yriepoda mnpu Ttemneparype 30 °Cu
nasneHuu 720 mm. pm. cm., ecam ipu 0 °C u 780 mm. pm. cm. ona paBna 1,235 Kk2/m>?

3apgauya 2. M30piTouHOE HaBieHHe mapa B TeruiooOMeHHMKe paBHO 0,7 MIla npu
O6apoMeTpuiecKoM JaBiieHuu 735 mm. pm. cm. Uemy Oyner paBHO M30BITOYHOE JIaBIECHUE B
ammapare, eciu roka3aHue 6apoMeTrpa MoBbICUTCS 10 795
MM. pm.cm., a COCTOSIHUE Tapa B TEIJIOOOMEHHUKE ocTaHeTcs npekHUM? OTBET BbIpa3uTh B
Meranackajsx.

3aB. kadpenpoit «T ul'» P.A-B. Typnyes

Kaprouka Ne6
Kageopa «Tennomexnuxa u euopasnuxa» ITHTY

Il ammecmauusn

JucuummHa: TepMoAMHAMMKA M TEILIoNepenaya
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TepMmuueckoe conpoTuBiaeHue renigoornaun. Uarencupukanus
tennonepenaayn. Metoasl nHTeHcupukauuu. OCHOBHBIE GOPMYIIBI

CranuoHapHO€E U HECTallMOHAPHOE TeMIlepaTypHble nojs. [IpocTpancTBEeHHOE MHOJIE.
OpnomepHoe u 1ByxMepHoe nose. OgHoMepHoe cTainoHapHoe nosie. M3ortepMuyeckue
MTOBEPXHOCTH.

HpOBO,I[I/IMOCTB creHkHn. TemnoBoe TEPMHUYICCKOEC COIPOTHUBIICHUC. Pacuer miornoctn
TEIIJIOBOI'O IIOTOKA YEPE3 MHOFOCHOﬁHym CTCHKY

Kak Bnusier (hopma CTEHKH Ha BEIMYHHY €€ TEPMUYECKOTo conpoTuBieHus. CBoWcTBa
M30TEPMUYECKUX MOBEPXHOCTEN. ['pagrenT temneparypsl. U30TEpMBI TEMITEPATYPHOTO
T0JIs1, TETUI0BOM NMOTOK. 3akoH Dypre. 3akoH buo-dypre.

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

3anaua 1./[aBieHue Bo3ayxa 1Mo PTyTHOMY OapomeTpy paBHO 780 mm pm. cm. ipu
0 °C. BeipasuTb 5T0 faBienue B Gapax u H /v,

3agaua 2. OnpegennTts Maccy 8 m° BOZOPOAA, 8 M° KHCIOPOAA H 8 M yIIEKHCIOTHL
npu gasiennn 7 6ap (0,6 Mu/n* ) u temmeparype 100 °C.

Kaprouka Ne7
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

JucnuiummHa: TepMoOAMHAMMKA M TeILIoNepenava

Kak 3aBucuT K03 PUIHCHT TETUIONPOBOHOCTH Pa3IMYHBIX BEHIECTB (METAJIIOB,
HEMETAaJUIOB, KUJKOCTEN U Ta30B) OT TemrepaTypbl? OTBEeT 000CHOBATS.

CrannoHapHOE M HeCTaIlMOHAPHOE TeMIepaTypHbIe mojisi. [IpocTpaHCTBEHHOE TOJIE.
OnHoMmepHOe u AByXMepHoe mosie. OMHOMEpHOe CTaloHapHoe moje. M3ortepmudeckne
MTOBEPXHOCTH.

Huwmuaapudeckas crteHka. Beipaxenue 3akoHa Dypbe Wi HUIMHIPUYECKOW CTEHKHU.
BelpaxxeHne 3aBUCUMOCTH Ul pacyera TEIUIOBOIO IIOTOKAa 4Yepe3 LHUIUHAPUYECKYIO
CTEHKY. TepMHYeCKO€e CONPOTHUBIIEHNE IUINHIPUUECKON CTEHKH.

CaoiicTBa U30TEpMUYECKUX MTOBEpXHOCTEN. ['paiueHT Temmneparypsl. M30Tepmsl
TEMIIEPATYPHOTO MOJIs, TEMI0BOM NOTOK. 3akoH Pypse. 3akoH buo-Pypre. KonTtakTHOE
TEPMUYECKOE CONPOTUBIICHUE.

3anava 1./laBnenue B mapoBoM kotiie P = 0,4 6ap npu 6apoMeTprUUeCcKOM JIaBICHUU
By = 725 mm. pm. cm. YUemy Oynet paBHO H30BITOYHOE JABJICHUE B KOTIIE, €CITHM ITOKa3aHUE
OapomeTrpa TOBBICUTCS 10 B, = 785 mm pm. cm., a cOCTOSHHE Mapa B KOTJIE OCTaHETCS
npexxHuM? bapomeTrpuueckoe naBiaeHue npuBeneHo Kk 0°.

3anaua 2. Boxgnoi nap neperpet Ha 100 °C. Uemy COOTBETCTBYET 3TOT IEPETPEB IO
tepmoMeTpy Papenreiira?

3aB. kadeapoit «T u I'» P.A-B. Typnyes
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Kaprouka Ne8
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauus

Huciunnuaa: TepMoauHaMHMKA U Telliollepeaava

Kak 3aBucuT K03 PUIMEHT TETUIONPOBOIHOCTH Pa3IMYHbIX BEIIECTB (METAILJIOB,
HEMETAJUIOB, KUJKOCTEN U Ta30B) OT TEMIEpaTyphl. Y paBHEHUE TEIIOBOM
NPOBOJAUMOCTHI CTEHKH.

CBolicTBa U30TEPMUYECKUX [TOBEpXHOCTEN. ['pauenT Temmneparypsl. M30Tepmsl
TeMIEepaTypHOro NoJisl, TEIIoBoi MOTOK. 3akoH Dypre. 3akoH buo-Dypsbe.

Teopus nogobus. be3pazmepHbie mapameTpsl Teopun noaooust. Kpurepuii Peitnonbaca
(ocHOBHas Gopmysa, XapaKTEepUCTUKA, YTO BBIPAXKAET)

TemneparypHoe none. AHATUTUYECKOE UCCIEI0BAHNE TEIIIOIPOBOIHOCTH.
MatemaTuueckoe BbIpa)k€HHUE TEMIIEPATYPHOTO OISl U UX YpaBHEHUE

3agaua 1.0mpenenuts Maccy 8 m° BOZOPOIA, 8 M° KHCIOPOXA U 8 M YIIEKHCIOTHL
npu nasiennn 7 6ap (0,6 Mu/m? ) u remneparype 100 °C.

3agaua 2. U30biTouHOE naBieHue mapa B TeriooomenHuke paBHo 0,7 Mlla nipu
O6apomeTpuueckoM aaBineHuu 735 mm. pm. cm. Uemy Oyzner paBHO U30BITOYHOE JaBIICHUE B
amnmapare, eciiu okazaHue 0apomMeTpa MoBBICUTCS 0 795
MM. pm.cm., a COCTOSIHUE T1apa B TEIJIO0OMEHHUKE OCTaHeTCsl MpekHUM? OTBET BbIPa3uTh
B MeTranacKaJisx.

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

Kaprouxa Ne9
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauusn

Z[I/ICI_II/IHJ'II/IHEIZ TepMoaUHAMHMKA U TelJjonepenavya

ChopmynupyiiTe TOHITHS: TEMIIEPATYPHOE TOJI€, U30TEPMUUECKAsi TTOBEPXHOCTh, TPAJUCHT
TeMIepaTypbl, MOITHOCTh TEIJIOBOTO MTOTOKA, YAECIbHBIN TEIJIOBOW MOTOK.

Teopust nono6us. bespazmepnsie napamerpsl Teopun nogoous. Kpurepwuii [panaris
(ocHOBHas GopMyIa, XapaKTePUCTUKA, YTO BBIPAXKAET).

OCHOBHOI1 3aKOH TCIIONPOBOAHOCTH. B uem ero CYI_I_IHOCTB? KoHTakTHBIH TEIIO0OMEH.
OcobenHocTH nepeaadyur TCIjIOThI IPpHU B3aMMHOM KOHTAKTE ABYX TCII. KonTaktHOC
TEPMHUYICCKOEC COIMMPOTHUBIICHUC.

VYpaBHeHHE TEMIOBOM MPOBOJAMMOCTHhI CTEHKHU. TemmoBoe HIH TEpMHUYECKOE
CONPOTHUBIIEHUEM CTEHKH U €r0 YpPaBHEHHE.

- 3
3apauya 1.Cocyn emxoctbio V = 15 u° 3anonseH 25 ke yriaekucnorsl. OnpenennTh
a0COIIOTHOE JIaBJIeHHE B cocy/le, eciiu TeMieparypa B HeM t = 30 °C.
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3amaua 2.Kaxoii 06beM 3aHnMaer 2 ke a3ota npu temneparype 80 °C u nasnenun 0,4 My /
2
M?

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

Kaprouka Nel0
Kageopa «Tennomexnuxa u euopasnuxa» ['THTY

Il ammecmauusn

Huciunnuaa: TepMoauHaAMHMKA M Tellioliepeaadya

1. Kak Biusietr (hopma CTEHKH HA BEIUYHHY €€ TEPMUYECKOro conpoTuBieHus. CBoWcTBa
M30TEpPMUYECKHUX ITOBEPXHOCTEN. I'paguenT remneparypsl. Mi30TepMel TeMnepaTypHOro
T0JIs1, TETUIOBOM MOTOK. 3akoH Dypre. 3akoH buo-dypre.

Temnnosas MMPOBOANMOCTL CTCHKH. Temnosoe TCPMHUYICCKOC COIIPOTHUBIICHUC.

HacrieHHbIN U BIaXKHBIN HaCLIH_IeHHLIfl BO,I[SIHOI71 map. Yto Ha3bIBaeTCs TCPMUYCCKHUM U
JAUHAMHWYCCKHUM PaBHOBCCUEM BOAAHOIO I1apa. CreneHb CYXOCTHU U CTCTICHb BJIA)KHOCTHU, UCM
OHHU OIIPCACIIAIOTCA U KaK HaXOI[ﬂTCﬂ?

Kak 3aBucuT K03 HUIIMEHT TETIIONPOBOIHOCTH Pa3IMYHBIX BEHIECTB (METAIIOB,
HEMETAJIJIOB, XKHUJAKOCTEH U ra30B) OT TEMIIEPATyphl. Y paBHEHHUE TEILJIOBOU
IPOBOJAMMOCTBIO CTEHKH. T€mI0BOE UM TEPMUUYECKOE CONPOTUBICHUEM
CTEHKHU U €r0 ypaBHEHHUE.

3agaua 1.KakoBa OyzmeT MIOTHOCTH OKHMcH yriepoia npu temmeparype 30 °Cu
nasneHuu 720 mm. pm. cm., ecnn npu 0 °C u 780 mm. pm. cm. ona paBHa 1,235 Kk/m?

3apauya 2. Omnpenenuth MNOIBEMHYIO CHJY BO3IYIIHOTO IIIapa, HAIMOJIHEHHOTO
BOJIOPOJIOM, €CIIH 0OBEM €ro Ha MOBEPXHOCTH 3eMii paBeH 1 v npn masnennn P= 760 yum
pm. cm. 1 Temreparype t = 25 °C.

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

Kaprouxa Nell
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauusn

JucuuimmHa: TepMoaMHAMMKA M TEILJIoNepenaya

CaoiicTBa M30TEpMHUUECKUX MOBEpXHOCTEH. ['paanent temneparypsl. M30Tepmbl
TeMIEepaTypHOro NoJisl, TEMI0BoM MOTOK. 3akoH Dypre. 3akoH buo-Oypre. KontakTHOE
TEPMUYECKOE CONPOTUBIICHUE.

Kak Bnusier opma CTEHKH Ha BEIMYMHY €€ TePMUYECKOro conpoTubieHus. CBoHCTBa
M30TEPMUYECKHUX TOBEPXHOCTEN. ['pagueHT temneparypsl. M30TepMbl TeMnepaTypHOro
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T0JIs1, TETUI0BOM NMOTOK. 3akoH Dypre. 3akoH buo-dypre.

ChopmynupyiiTe TOHATHS: TEMIEPATypHOE MOJIE, N30TePMUYECKasi IOBEPXHOCTh, TPAHUECHT
TeMIIepaTypbl, MOIHOCTb TEIUIOBOI'O IIOTOKA, YEIbHBIN TEIUIOBOM IIOTOK.

TepMOI[I/IHaMI/I‘ICCKI/Ie IMponeCChl pCaJIbHBIX I'a30B. CBoiicTBO BOJISIHOI'O I1apa.

3agaua 1.
ATMochepHBIii  BO3AYX HMEET NPHUMEPHO CIEAYIOIIMH MacCOBBIH  COCTaB:
Mo, = 23,2 %; my, = 76,8% . Omnpenenuth 0ObEMHBIM COCTaB BO3/yXa, €r0 ra3oBYIO I0-

CTOSTHHYIO, KQXYIIYIOCS MOJICKYJSIPHYIO MacCy W MapluaibHble TaBJICHUS KUCIOpOJa U
a30Ta, €CJIA JaBJieHue Bo3ayxa 1o 6apomerpy B = 770 mm pm. cm.

3agaua 2Kakoii 06beM 3aHuMaeT 4 ke asora mnpu temmeparype 50 °C u gasinenun 0,3 Mu /

M??
3aB. kadenpoit «T u I'» P.A-B. TypnyeB
Kaprtouka Nel2
Kageopa «Tennomexnuxa u euopasnuxay ['THTY
Il ammecmauusn

JucuuiuimHa: TepMoaAMHAMMKA M TEILJIoNepenaya

Braxxuerit map. Y aenbHbI 00beM BIKHOTO Mmapa. I [MoTHOCTE BiIakHOTO mapa.

OCHOBHOH 3aKOH TEIUIONPOBOAHOCTH. B ueM ero cymHoctb? KOHTakTHBIA TEmI000MEH.
Ocobennoctu nepeaayn TCIUIOTBI IIPpM B3aWMMHOM KOHTAKTC MABYX TCII. KonTtakTHOC
TEPMUYECKOE COIPOTUBIICHUE.

ypaBHCHI/Ie TEMJI0BOM NpOBOAMUMOCTBIO CTCHKH. TennoBoe unu TCPMHUCCKOC
CONNPOTHUBIICHUCM CTCHKH U €TI0 YPABHCHHUC.

CranroHapHOe ¥ HeCTallMOHAPHOE TeMIlepaTypHble moJis. [IpocTpaHCTBEHHOE MOJIE.
OnHoMepHOe 1 AByXMepHoe moiie. OHOMEpHOe cTaloHapHoe moJje. M3otepmudeckue
MOBEPXHOCTH.

3agaua 1M30bITOuHOE naBieHue mapa B TermiooOMeHHuKe paBHO 0,7 Mlla nipu
OapoMeTpu4ecKoM NaBiieHuu 735 mm. pm. cm. Yemy Oynet paBHO U30BITOYHOE JABJICHHUE B
anmapare, eciM roka3aHue 6apoMeTrpa MoBbICUTCS 10 795
MM. pm.cm., a COCTOSIHUE Tapa B TEIJIOOOMEHHUKE ocTaHeTcs npekHUM? OTBET BbIpa3uTh B
Merarnackansx.

3apaua 2 /laBnenue Bo3nyxa Mo pTryTrHoMy Oapomerpy paBHO 780 mm pm. cm.
npu 0 °C. BeipasuTh 310 1aBieHne B 6apax u H / u°.

3ag. kadenpoit «T u I'» P.A-B. TypnyeB  « »

4.6 buiersl K 3K3aMeHy N0 aucuuiinde Tepmoannamuka u
Temionepeaaya
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'PO3HEHCKUI T'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKU YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U I'JIPABJIMKA"

JuctumuHa TepMoaHAMHKA U TeIUIONEpeIaya
Cemectp - 7
I'pynmna 3Hb, 3HP-19
BUWJIET Ne 1

Tepmuueckoe ypaBHEHHE COCTOSIHUS. Y PaBHEHUE COCTOSHHSI UIICaTbHBIX T'a30B. Y paBHCHHE
Peanbubix razos (Ban-nep Baannca).

P-V nuarpamma BoasHoro napa. Onpenenenue napaMmeTpoB Bozbl U napa. Cyxoit
HachIeHHBIN nap. [leperpersiii map. XapakTepUCTUUECKOE YPABHEHUE JJI ONPEICTICHUS
Vpep. Te€IIOTA TapOOOpa3oOBaHUs.

CrannoHapHOE ¥ HECTAIlMOHAPHOE TeMIepaTypHbIie 1mojisi. [IpocTpaHCTBEHHOE TOJIE.
OnHOoMepHOe u JByXxMepHoe Tojie. OJTHOMEpHOE cTaloHapHoe nodie. M3oTepmuueckue
MTOBEPXHOCTH.

3aB. kadenpoii
«TennorexHuka v TUAPABINKAY P.A-B. Typnyes
20.06.

'PO3HEHCKMI TOCYIAPCTBEHHBI HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
NHCTUTYT OHEPI'ETUKU
KADEJ[PA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

JlucuunnuHa TepMoanHaMuKa M Terjionepeaada
Cemectp - 7
I'pynmna 3Hb., 3HP-19
BUJIET Ne 2

Cwmecu neanbHbIX ra3oB. 3akoH JlanbToHa. UTO Ha3bIBaeTCS MAacCOBOM U 00BEMHOM JTOJICH
komrnoHeHTa cMecu? Kak oHU BbIpakatoTcs. 3akoH Amara.

Braxxusbrit map. Y nenpHbIM 00beM BIKHOTO mMapa. [[1oTHOCT BIaXkHOTO mapa.
[Ieperpersrii nap.

Crioco0bI TIepe1aun TeII0TH (TETUIONPOBOIHOCTD, TETNIOBOE U3TyUYeHHUE, KOHBEKIINS,
KOHBEKTHBHBIN TemI000MeH). TemmepaTypHoe moie ypaBHEHUE OJJHOMEPHOTO U
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JBYMEPHOTO
TEMIIEpaTypHOTI'O IOJIsL, Il CTALHOHAPHOI0 U HECTALIMOHAPHOIO MOJIEH.

3aB. kadeapoii
«TennorexHuka v TUAPABINKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKU IT'OCYIAPCTBEHHBII HEDGTSIHOW TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U I'JIPABJIMKA"

I[I/ICLII/IHJII/IHa TepMoanHaMHUKA M TeIjionepeaaya

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

BUJIET Ne 3

1. IImoTHOCTP M yHenbHBIH 00BEM cMecH Ta3oB. Macca KOMIOHEHTOB CMECH Ta3OB.
Kaxymascs
MOJIEKYJISIpHAs Macca CMECH. Y paBHEHHE COCTOSIHUSA CMeCH ra3oB. ['a30Bast mocTrosiHHasA
CMECH.

2. P-V nuarpamma BoasiHOTrO mapa. OmnpeieneHue napameTpoB Bobl U napa. Cyxoit
HachleHHbIN nap. [leperpersiii map. XapakTepUCTHYECKOE YPABHEHUE JJI OIIPEIEIICHUS
Vpep. Te€IIOTa MapooOpa3zoBaHusl.

3. CBoiicTBa H30TEPMHUUECKUX MOBEpXHOCTEN. I'paguent temneparypsl. M3oTepmsl
TEMIIEPATYPHOTO TOJIs, TEMJIOBOM NOTOK. 3akoH Pypbe. 3akoH buo-Dypre.

3aB. kadenpoii
«TennorexHuka v THAPABINKA) P.A-B. TypnyeB
20.06.

I'PO3HEHCKMI TOCYJIAPCTBEHHBI HE®TSIHOM TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KADE/IPA "TEIVIOTEXHUKA U I'HJ/IPABJIMKA"

JlucuunnuHa TepMoanHaMHuKa M TerJionepeaaya
Cemectp - 7
['pymnma 3HB, 3HP-19
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BUJIET Ne 4

1. TennoemkocTh razoB. OT 4ero 3aBUCUT TEILNIOEMKOCTh ra3oB? Kak onpenensercs
KOJIMYECTBO MOJBeIeHHOTO Teria? CpeaHss TEmI0eMKOCTb.

2. Bnaxublit map. Y nenbHbiii 00beM BiaxkHoro napa. [InotHocts BinaxHoro napa. Cyxoit nap.
[TeperpeTtsiii nap

3. IlnotHOCTH TemaoBOro NOoToKa. JINHUK TEMIOBOro MoTOKa. MOIIHOCTH TEIIOBOrO MOTOKA.
Koaddunment remnonpoogHoctr. TemaonpoBOgHOCTh 0THOCIOWHON, MHOTOCIIOWHOM,
IJIOCKOM W IMJIMHIPUYECKOM CTEHOK.

3aB. kadenpoii
«TennorexHuka U TUAPABINKA P.A-B. Typnyes
20.06.

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
NHCTUTYT DHEPTETUKU
KADEJJPA "TEIIVIOTEXHUKA U THJIPABJIUKA"

JucnunnuHa TepMoanHaMuka M TerJionepeaaya

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

BUWJIET Ne 5

1. OOparumsle 1 HeoOpaTUMbIe npouecchl. Temiora. Pabora. AHanuTHYECKOE BBIpaXKEHHE
IIEPBOT0 3aKOHA TEPMOANHAMHUKH.

2. HaceleHHbli 1 BiIaKHBIM HAaCIILIEHHBIH BOAsSHON nap. YTo Ha3bIBaeTCsl TEPMUUYECKUM U
JMHAMHYECKUM paBHOBECHEM BOASHOIO napa. CTeneHb CyXOCTH U CTENEHb BIAXKHOCTH, YEM
OHHU ONPEIEINIAIOTCS U KaK HaX0JATCs?

3. Konrakrthblil Ternnoodmen. OcoO0eHHOCTH Nepelaul TEIIOThI IPH B3aUMHOM KOHTAKTe ABYX
Tes. KoHTakTHOE TepMUUECKOe CONTPOTUBIICHHE.

3aB. xadeapoit
«TennorexHuka v TUAPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKMI TOCYJIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'MJ]PABJIMKA"

57



JucuuniauHa TepMoauuaMuKa M Tenjionepenada

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

BUJIET Ne 6

1. TennmoemMKOCTh, rpaduuecKoe U300paKeHHE TETUIOEMKOCTH TerI0eMKOCTh CMECH Ta30B.
YpaBaenue Maiiepa.

2. TepmoanHaMHUyeCKUE IPOLECCH] peabHbIX ra30B. CBOMCTBA BOJASHOrO napa. P-V
auarpamma
BozHOrO napa. Onpenenenue napamerpoB Bosl U napa. Cyxoil HachIIIEHHBIN Tap.

3. HuddepennuanpbHoe ypaBHEHUE CTAIIMOHAPHOM TEIIOMPOBOJIHOCTH IS IIIOCKOM
CTEHKH.
MHorocnoriHas cTeHka. TepMHUYECKOE COMPOTUBIECHUE CTEHKHU. Y paBHEHUE JUJIA
OnpeIEeIeHUs MaJICHUs TEMIIEPATYPhI B KAXKIOM CJI0€ MHOTOCIOMHOM cTeHKU. KoHTakTHOE
TEPMHUYECKOE COITPOTUBIICHUE.

3aB. kadenpoii
«TennorexHuka U TUAPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®EJIPA "TEILIOTEXHUKA U T'HJJPABJIUKA"

JlucuunnuHa TepMoamHaMuka M TenJionepeaada
Cemectp - 7
['pymma 3Hb, 3HP-19
BUJIET Ne 7

1. Tepmomunamuyeckuit mporecc. PaBHOBeCHbIE M HEpaBHOBECHBIE Mpoliecchl. Pemakcarus.
Pabota. Pabora pacmmpenus. Pabouas quarpamma.

2. HaceieHHbli 1 BIaKHBIM HAaChILIEHHBIH BOASHON nap. YTo Ha3bIBaeTCsl TEPMUUECKUM U
JUHAMHAYECKUM PaBHOBECHEM BOJASIHOTO napa. CTeNneHb CyXOCTH U CTEIEHb BIAJKHOCTH, YEM
OHHU ONPEIENIAIOTCS U KaK HaXoIATcs?

3. Cdopmynupyiite HOHATHS: TeMIepaTypHOE 0JIe, U30TepPMUYECKasi HOBEPXHOCTh, IPAHUEHT
TEMIIEPATYPHI, MOIIHOCTh TETIOBOI'O IOTOKA, YAEIbHBIM TEMIOBOM MOTOK.
TennonpoBoAHOCTE. YpaBHEHUE TEIJIOBOM MPOBOAUMOCTBIO CTEHKHU. TemnoBoe
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WU TEPMHUUYECKOE CONPOTUBIECHUEM CTEHKHU U €r0 ypaBHEHUE. YpaBHEHUE TEIIOBOM
NPOBOAUMOCTHIO CTEHKH.

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

I'PO3HEHCKU T'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHKU
KADE/IPA "TEIVIOTEXHUKA U IT'H/[PABJIMKA"

Jucuumnimna TepMoaMHAMHUKA U TeNJIoNepeIaya
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 8

1. [Ilepssbiii 3ak0H TepMoauHamMuky. [IonATHE BHYTpeHHEN sHEpruun. Temora.
Matematnueckoe
BBIPAKEHUE IIEPBOr0 3aKOHA TEPMOINHAMHUKHU.

2. TepMoamHaMHYeCKHE MNPOLECCHl UJI€ATbHBIX Ta30B B 3aKPBITHIX CUCTEMAX.
N3oTepmuueckuit mpouecc (BpolUuucIeHUE pabOThHl H3MEHEHHs 0ObeMa rasa,
KOJIMYECTBO TEIJIOTHI, MOJIBEICHHOM (MJIM OTBEICHHOI1) K ra3y B mpoiiecce, "3MEeHEHUE
BHYTpPEHHEH 3HEPIHH CUCTEMBI B IIPOLIECCE).

3. MmnorocnoiiHas cteHka. TepMuyeckoe COPOTUBIEHUE CTEHKH. Y paBHEHUE IS
OIpeeICHUs NIaJICHUs TEMIIEPATYpPhl B KaXJI0M CJII0€ MHOTOCJIIOMHOM CTEHKH.
KoHTakTHOE TEpMHUYECKOE CONPOTUBIICHUE.

3aB. xadeapoi
«TennorexHuka U TUIPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®EJIPA "TEILIOTEXHUKA U THJJPABJIUKA"

Hucuunnmaa TepMoaMHAMUKA U TeIuloNeperaya
Cemectp - 7
['pymma 3Hb, 3HP-19
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BUJIET Ne 9

1. Bropoii 3akoH TepMoanHaMuKu. OObsICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH Ha OCHOBE
MPUHLUIIUAIBHON CXEMBbl TEMJIOBOTO ABUratens. U3mepeHue meneBoil.
(mone3noi) paborsl B kpyrosom npomecce. KIIJ[ kpyroBoro nmpomecca

2. TepMoamHaMH4YECKHE NPOLECCHl UJI€ATBHBIX T'a30B B 3aKPBITHIX CUCTEMAX.
N3o00apubIil Tponecc (BpluucieHue padOTh U3MEHEHHS 00beMa ras3a, KOJIM4eCTBO
TEIUIOTHI, IOJIBECHHOM (MJIM OTBEIEHHOM) K ra3y B IIpoliecce, U3MEHEHUE BHYTPEHHEN
SHEPTUU CUCTEMBI B IIPOIIECCE).

3. Ilununapuueckas creHka. BeipakeHue 3akoHa Oypbe 11 NMIMHIPUYECKOU CTEHKH.
BrIpakeHne 3aBUCUMOCTH I pacyeTa TEIIOBOro MOTOKA Yepe3 HUINHIPUIECKYIO
cTeHKy. TepMuueckoe COIPOTUBIICHUE UINHAPUYECKON CTCHKHU.

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

I'PO3HEHCKUI I'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
WHCTUTYT SHEPI'ETHKU
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/[PABJIMKA"

JucnunnuHa TepMoanHaMHuKa M TerJionepeaada
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 10

1. Hwuxn Kapro. Tepmudeckuit x.n.0. mukina Kapao. DuTtanenus. DHTponus ra3os. T-S
IrarpaMmma.

2. TepMO}]I/IHaMI/I‘IeCKI/IC OpoHeCChl UACATBHBIX I'a30B B 3aKPBIThIX CUCTEMAax.
N3oxopHBI nmpouecc (BpIYUCICHUE Pa0OTHl HM3MEHEHHUS 00beMa rasza, KOJIN4eCTBO
TETUIOTHI, TOJIBEICHHOM (MM OTBEJCHHOH) K Ta3y B IpoIiecce, N3MEHEHNE BHYTPEHHEH
SHEpPI'UU CHUCTEMBI B IIPOLIECCE).

3. [Ilnockas creHka. BeipakeHue 3akoHa @ypbe 111 IOCKOW CTEHKH.
BeIpakeHHe 3aBUCUMOCTH Ul pacyeTa TEIJIOBOTO TOTOKA 4€Pe3 INIOCKYI0
CcTeHKy. TepMHuuecKkoe CONMPOTUBIEHUE INIOCKOM CTEHKHU.

3aB. xadeapoit
«TennorexHuka v TUIPABINKA P.A-B. Typnyes
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20.06.

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
NHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIIKA"

Jucuuniamxa TepmoanuuaMuKka M Temjionepenada
Cemectp - 7
['pynna 3Hb, 3HP-19
BUJIET Ne 11

1. TemmoemkocTh ra3oB. OT 4ero 3aBUCHT TEIJIOEMKOCTh Ta3oB? Kak OIpCaAcCIsACTCA
KOJINYCCTBO NIOABCACHHOI'O Tera? Cpez[Hsm TCIIIIOCMKOCTD.

2. Bropoii 3akoH TepmoanHaMuku. OObsCHEHHE BTOPOT0 3aKOHA TEPMOIMHAMUKN HAa OCHOBE
NPUHIUIUAIBHOW CXEMBI TEIJIOBOTO ABUTraTens. M3mepenue neneBou
(mone3Hoi) paboTsl B kpyrosoMm npornecce. KIIJ[ kpyrosoro mpormecca.

3. KaxoBa ¢u3nyeckas CylnHoCTh epeaun TeIia TerIonpoBoAHOCThI0. ChopMynupyiTe
MIOHSATHSI: TEMIIEPATYpHOE MOJIe, U30TePMHUUECKask TOBEPXHOCTh, TPAJAUEHT TEMIIEPaTypPHI,
MOIIHOCTbH TEIJIOBOTO MOTOKA, YENbHBII TEII0BOM NOTOK. KOHTaKTHBIN TEMI000MEH.
Oco0eHHOCTH TIepeauy TEIUIOTHI IPH B3aUMHOM KOHTAKTe JABYX TeJl.

KoHnTakTHOE TepMHUECKOe COMTPOTUBIICHHE.

3aB. kadenpoit
«TennoTexHUKa U TUIPABINKAY» P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®EJIPA "TEILIOTEXHUKA U T'HJJPAB/IUKA"

JlucuunnuHa TepMoanHaMuKa M Tenjionepeaada
Cemectp - 7
I'pynma 3HB, 3HP-19
BUJIET Ne 12

1. VYpaBHEHHE COCTOSHUS HI€aTbHBIX U pealibHbIX Ta30B. OO0beIMHEHHOE ypaBHEHUE
MenneneeBa-Knanetipona. [moTHOCTH U yAenbHBIN 00bEM cMecH ra3oB. Macca
cMecH ra3oB. ['a30Basi IOCTOSTHHAS! CMECH.
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2. llepsslii 3aK0H TepMoauHaMuKH. [loHsTHE BHYTpeHHElN sHepruu. Temora.
MareMatruueckoe BhIpakeHHE MEPBOro 3aKOHA TEPMOIMHAMUKHU.

3. Temnoornaua. YpaBHeHUE TEIJIOBOM MPOBOJIUMOCTHI0 CTeHKU. TemnoBoe uiu
TEPMHUUYECKOE CONPOTHUBJICHUEM CTEHKHU U €r0 YpaBHEHUE.
Chopmynupyiite MOHATHS: TEMIIEPATYPHOE MOJIE, U30TEPMHUUECKast IOBEPXHOCTb, TPAJHECHT
TEeMIIEPaTypbl, MOIIIHOCTh TEIJIOBOTO MOTOKA, Y/I€IbHBINA TEIIOBOM MOTOK.

3aB. kadempoii

«TennorexHuka v TUAPABINKAY P.A-B. Typnyes
20.06.

I'POSHEHCKUM I'OCYJAPCTBEHHBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
UHCTUTYT SHEPT'ETHUKU
KA®DEJIPA "TEIIVIOTEXHHUKA U THJPABJ/IUKA"

JlucnunnuHa TepMoanHaMuka M TerJionepeaaya
Cemectp - 7
['pymnma 3Hb. 3HP-19
BUJIET Ne 13

1. IInoTHOCTH M ynenbHbIM 00beM cMecH ra3oB. Macca KOMIIOHEHTOB CMECH I'a30B.
Kaxymascs
MOJIEKYJISIpHAsI Macca CMECH. Y PaBHEHHE COCTOSIHUS CMECH ra30B. ['a30Bast OCTOsTHHAS
CMECH.

2. Bropoii 3akon TepmoanHaMuku. OOBsSCHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKNA HA OCHOBE
MPUHIUITHATBHONW CXEMBI TEMJIOBOTO ABUTaTeNs. MI3MepeHue meneBoi
(mone3Hoii) paboTsl B kpyrosoMm npomecce. KIIJ[ kpyroBoro npoiuecca.

3. CdopmynupyiiTe MOHATHS: TEMIIEPATYPHOE TOJIE, H30TEPMHUUECKasi TOBEPXHOCTh, TPATUEHT
TeMIIepaTypbl, MOITHOCTH TEIIJIOBOTO MOTOKA, YIEIbHBIN TEIUIOBOW TOTOK.
TennonpoBoAHOCTE. YpaBHEHHUE TEIJIOBOM MPOBOAUMOCTBIO CTEHKHU. TemioBoe
WIJIM TEPMHUUYECKOE CONPOTHUBIICHNEM CTEHKH U €T0 ypaBHEHHE.

3aB. kadeapoi
«TennorexHuka v TUIPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKMI TOCYJIAPCTBEHHBII HE®TSIHON TEXHUYECKWUIA YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'MJ]PABJIMKA"
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JlucuunnuHa TepMoAMHAMHUKA M TeNJonepenaya

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

BUJIET Ne 14

CwMmecH uieanbHbIX ra3oB. 3akoH JlaibToHa. UTo Ha3bIBAe€TCsA MacCOBOM M 00BEMHOM J0Jei
KoMIIOHeHTa cmecu? Kak oHM BbIpakaroTcs. 3akoH Amara.

Huxn Kapnao. Tepmudeckuii k.n.0. nukia KapHo.

MHorocioriHas cTeHKa. TepMHUYECKOE COMPOTUBIEHUE CTEHKH. Y PaBHEHUE JUJIA
OnpeIeIeHUs MaJICHUs TEMIIEPATYPhl B KAXKIOM CJI0€ MHOTOCIOMHOM cTeHKU. KOHTakTHOE
TEPMHUECKOE CONPOTUBIICHHE.

3aB. kadenpoii
«TennorexHuka U TUAPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI I'OCYIAPCTBEHHBII HEDTSIHOW TEXHUYECKUIA YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADEJ[PA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

Hucuunnmza TepMoaMHAMHUKA U TeIuloNeperaya
Cemectp - 7
['pynma 3Hb., 3HP-19
BUWIET Ne 15

Tepmudeckoe ypaBHEHHE COCTOSIHUSA. Y PABHEHUE COCTOSHUS UJICATIbHBIX ra30B. Y PABHEHUE
Peanbubix razos (Ban-nep Baannca).

IepBbIif 3aKOH TEPMOJMHAMUKN. DHTAIBINA. DHTponus ra3oB. T-S auarpamma.
Yro Takoe cBOOOIHAS U BBIHYK/IEHHAs KOHBEKIMA. OCHOBHOM 3aKOH TEMJI0ONpoBOIHOCTH. B
YeM €ro CymHocTh? MHOrocnonHas cTeHKa. TepMudeckoe CONpPOTUBICHUE CTEHKHU.

VYpaBHEHHE U ONPENEIeHUs aICHNs TEMIIEPATYPhl B KaXKI0OM CJII0€ MHOTOCIIONHOM
cTeHKH. KOHTakTHOE TEpMHUYECKOE CONTPOTHUBIICHHE
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3aB. kadempoii

«TennorexHuka v TUAPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOM TEXHUYECKNIT YHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHHKA U THJIPAB/IUKA"

JucuunnuHa TepMoauuaMuKka M Tenjionepeaada
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 16

1. Ilonarwme TepMOHHHaMquCKOﬁ CHCTCMbI (I/ISOHI/IpOBaHHaH U HCHU3O0JIMPOBAHHAs CI/ICTeMa).
OcCHOBHBIE TCPMOAUHAMHNYCCKHUC ITapaMETPbl COCTOAHHA (y,HeHBHLIﬁ O6’beM, IIJIOTHOCTD,

NaBJIeHUE, TEMIIEpATypa).

2. Bropoii 3akoH TepmoanHaMuku. OObsCHEHHE BTOPOT0 3aKOHA TEPMOIMHAMUKN HA OCHOBE

MPUHLUIUAIBHON CXEMBbl TEMJIOBOTO ABUTaTeNs. MI3MepeHue meieBoi
(mone3Hoii) pabotsl B kpyrosom npomecce. KIIJ[ kpyroBoro npouecca.

3. Kakue (1)aKTOpBI OoNpeacIAIOT MHTCHCUBHOCTh KOHBCKTHBHOI'O TemiooomeHa?

JlaiiTe onpeneneHre NOHITUIO TEPMUYECKOTO CONPOTUBIIEHU CTEHKU. [{unuuapuyeckas

cTeHkKa. Boipaxenune 3akoHa Oypbe IS UUIMHAPUYECKON CTEHKHU. Bripaxkenue
3aBUCHUMOCTH [UIsl pacyeTa TeIUIOBOTO ITOTOKA Yepe3 HUINHIPUIECKYIO CTEHKY.
TepMuyeckoe CONPOTUBICHUE IUIUHAPUIECKON CTEHKHU.

3aB. xadeapoi
«TennorexHuka U TUIPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCY JAPCTBEHHBII HEOTSHON TEXHUYECKUI YHUBEPCUTET
UHCTUTYT SHEPTETUKU
KA®EJIPA "TEILIOTEXHUKA U T'HJJPABJIUKA"

Hucuunimna TepMoaMHAMUKA U TeIuloNepenaya
Cemectp - 7
['pymnma 3Hb. 3HP-19
BUWJIET Ne 17

1. Cwmecu naeanbHBIX ra30B. 3akoH AMara. O0ObeMHBIE U MAaCCOBBIE JOJIH KOMIIOHEHTOB.
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Brranciaenue YACIBHOT'O o0BbeMa cMecH. YPaBHeHI/IC COCTOsSIHHA U ra30Bas IMMOCTOAHHAsA
CMCECH.

2. llepssrii 3ak0oH TepmoanHamMuKH. [loHsTHE BHYTpeHHeH sHeprun. Paborta pacmupenus.
[uxn Kapno.

3. 3aBucumoctb K03 (ULMEHTA TEIJIONPOBOJHOCTH PA3IMYHBIX BEIIECTB (METAIIOB,
KUJKOCTEH U Ta30B) OT TeMIeparypbl. MHOrocioiHas cTeHka. TepMuueckoe
COINPOTUBJICHUE CTEHKHU. Y paBHEHUE sl OTIPE/ICICHHUS Ta/ICHUS] TEMIIEPaTyphl B KAKI0M
CJI0O€ MHOTOCJIOMHOM CTEHKH.

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

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUIA YHUBEPCUTET
WHCTUTYT SHEPI'ETHKU
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/[PABJIMKA"

Jucuumimna TepMoanHaMuKa U Tenjionepeaaya
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 18

1. TepmonnHamuueckas cucTeMa. Y paBHEHHUE COCTOSIHUS.
YPaBHeHI/Ie COCTOSAHUA NACAIIBHBIX U PCAJIbHBIX I'a30B.

2. Tepmopmnamuyeckuii pouecc. [lousarue penakcanuu. [uxn Kapno.

3. Kak Bausier popma cTeHKH Ha BEIMUUHY €€ TEPMUUYECKOTO COITPOTUBIICHHUS.
[Munuaapudeckas creHka. Beipaxenue 3akoHa Oypbe I HUINHIPUYECKON CTEHKHU.
BrIpakeHne 3aBUCUMOCTH pacueTa TEIIOBOTO MTOTOKA YEPE3 HUJIMHAPUUYECKYIO CTEHKY.
Tepmuueckoe CONpOTUBIEHNE HUIUHIPUYECKON CTEHKU.

3aB. kadenpoii
«TennorexHuka v THAPABINKA) P.A-B. Typnyes
20.06.

I'PO3HEHCKMI TOCYJIAPCTBEHHBI HE®TSIHOM TEXHUYECKWUI YHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KA®EJ[PA "TEIIVIOTEXHUKA U I'MJ]PABJIMKA"

JlucuunnuHa TepMoanHaMuka M TerJionepeaaya
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Cemectp - 7
['pymnma 3Hb. 3HP-19

BUWJIET Ne 19

1. Cwmecu uneanpHbBIX Ta30B. 3akoH AMara. O0ObeMHBIE U MACCOBBIE JOJIH KOMIIOHEHTOB.
Brruncnenue yaensHOro o0bemMa CMecu. Y paBHEHUE COCTOSIHUS U T'a30Basi IOCTOSIHHAS
CMECH.

2. llonstue BHyTpeHnHei suepruu. Pabora pacmupenus. Temora.
AHanUTHYECKOE BBIPAKEHUE TIEPBOTO 3aKOHA TEPMOJINHAMUKH.

3. Kak 3aBucut k03¢ QUIMEHT TEMI0NPOBOIHOCTH Pa3IMYHbIX BEIIECTB 1JIs
(MeTaJI7I0B, HEMETAJIJIOB, )KUJKOCTEH U ra30B) OT TeMIEepaTyphl.
MHorocnoiHas cTeHKa. TepMudeckoe CONPOTUBIICHUE CTEHKU. Y DABHEHHE
ONpeIEICHUS MAaJICHUS TEMIIEPATYPhI B KAXKIOM CJI0€ MHOTOCJIOMHOM CTEHKH.
KoHnTakTHOE TEpMUUECKOE COITPOTUBIICHHUE.

3aB. kadenpoii
«TennorexHuka U TUAPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADEJIPA "TENJIOTEXHUKA U IT'JJPABJIUKA"

Hucuunnmza TepmMoauHaMHKa M Telulonepeaaya
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 20

1. OcHoBHble TepMOIMHaMuUeckue napamerpsl coctosuus (P,V,T). YpaBuenue
COCTOSIHUS /111 PABHOBECHOW TEPMOJUHAMUYECKON CUCTEMBI.

2. CymHocTb BTOpPOro 3aKoHa TepmoauHamuku. [luxin Kapno.

3. CdopMynupyiTe OCHOBHOM 3aKOH TEIUIOMPOBOIHOCTH.
VYpaBHEHHE TEMJIOBOM MPOBOJAUMOCTHhIO CTEHKHU. TerioBoe uiun
TEPMUUYECKOE CONPOTHUBIECHUEM CTEHKH U €r0 ypaBHEHHUE.

3aB. kadempoit
«TennorexHuka v TUIPABINKA P.A-B. Typnyes
20.06.
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I'PO3HEHCKUM I'OCY JAPCTBEHHBI HEDTSIHOMU TEXHUYECKWI YHUBEPCUTET
NHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

JucuuniuHa TepmoauuaMuKka M Telionepenada
Cemectp - 7
['pynna 3Hb, 3HP-19
BUJIET Ne 21

1. BnyTpeHHss dHEprus CUCTEMBI. TeNI0eMKOCTh T'a30B.

2. YpaBHEHME COCTOSHUS HJICAJIbHBIX U pealbHbIX Ia30B. OO0beIUHEHHOE
ypaBHeHue MenneneeBa-Kianelpona.

3. Kakue paxTopsl onpenenstoT MHTEHCHBHOCTh KOHBEKTUBHOTO TETNIO0OMeHa?
JlaliTe onpeneneHue MOHITUIO TEPMUYECKOTO CONPOTUBIIEHUS CTEHKH.
HuddepennnanbHoe ypaBHEHUE CTAlMOHAPHON TEIIONPOBOJHOCTH AJIS
IJIOCKOHN CTEHKHU. 3aBUCUMOCTb JJIsl pacyeTa IUIOTHOCTH TEIJIOBOTO MOTOKA.

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

'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHOM TEXHUYECKWUIA YHUBEPCUTET
WHCTUTYT OHEPI'ETUKU
KADEJ[PA "TEIIVIOTEXHUKA U TH/{PABJIUKA"

JlucnunnuHa TepMoanHaMHuKa M Terjionepeaada
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 22

1. TCpMO,Z[I/IHaMI/I‘-ICCKI/Ie napaMeTpbl COCTOSAHUS. ypaBHeHI/IC COCTOSAHHA NJICATTBHBIX I'a30B.

2. OOparumbie 1 HeoOpaTUMBIE TIpotiecchl. PaboTa. AHaTMTHYECKOE BRIPAKEHHE TIEPBOTO
3aKOHA TEPMOIMHAMUKHU.



3. CdopmynupyiTe OCHOBHOM 3aKOH TEIUIOMPOBOAHOCTH. B uem ero cymHocTs?
Uro Takoe cBOOOHAS U BRIHYKICHHASI KOHBEKIMSA. KOHTAaKTHBII TEMI000MEH.
Oco0eHHOCTH TIepejavun TEIUIOTHI TPH B3aUMHOM KOHTAKTE JABYX TEJl.
KonTakTHOE TEpMUYECKOE CONTPOTUBIICHUE.

3aB. kadempoii
«TennorexHuka v TUAPABINKAY P.A-B. TypnyeB
20.06.

I'PO3HEHCKU IT'OCYIAPCTBEHHBII HEGTSIHOW TEXHUYECKUI YHUBEPCUTET
WHCTUTYT SHEPI'ETHUKU
KADE/IPA "TEIVIOTEXHUKA U I'JIPABJIMKA"

Hucnurnnuna TepMoauHaAMKUKA U Telulonepeaaya

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

BUJIET Ne 23

1. Tepmomnnamuueckas cucreMa. TepmoanHamuueckuil npouecc. Ilonstue penakcanuu.

2. Bropoii 3akon tepmoanHamuku. [ukn Kapno. KITJ[ uukna Kapno.

3. Kak onpenensiercst K03 HUIMEHT TETUIOOTIaYH 0. K3 KPUTEPHUATHHOTO
ypaBHeHHUs. KakoBa B3auMOCBS3b MEXy KO3 (PUIIMEHTOM TEIIONPOBOJHOCTH
Y HaKJIOHOM TEMIIEPATYPHOU KPUBOM 11O TOJIIUHE TEIUIOBOW U30JISALNH.

3aB. xadeapoi
«TennorexHuka U TUIPABINKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI TOCYJAPCTBEHHBII HEGTSHON TEXHUYECKU YHUBEPCUTET
UHCTUTYT DHEPT'ETHUKU
KA®EJIPA "TEIIJIOTEXHUKA Y TH/[PABJIUKA"

Hucuunimza TepMoauHaMHKa M Telulonepeaaya
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 24
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1. OcHOBHBIE TEPMOJANHAMHYECKUE MTAPAMETPbI COCTOSHUS (YIeTbHBIA 00bEM, IIIOTHOCTH,
JaBJIEHUE, TEMIIEPATypa).
TernnoeMKoCTh Ta3oB.

2. PV-gmarpamma BOJSHOTO Mapa.
CaoiicTBa BOASHOTIO IMapa.

3. KaxkoB xapakTep U3MEHEHHUS TEMIEPATYPHI 110 TONIIMHE TUIOCKON U HUIHMHIPUYECKON
cteHoK? [IMOTHOCTH TEmIOBOrO MOTOKA. JINHUM TEIIOBOTO MOTOKa. MOIIHOCTB TEIJIOBOTO
notoka. KoagpuimeHT TeronpoBogHOCTH. TerionpoBoHOCTh OJHOCTIOWHOM,
MHOTOCJIOHOMN, TUIOCKOU MUIUHAPUIECKON U CPEPUUIECKON CTEHOK.

3aB. kadempoii
«TennorexHuka U TUAPABINKA P.A-B. Typnyes
20.06.

4.7. Bapuantsl PI'P u nomamuunx 3axanuii

3agaya JI-1. Omnpenenuth aOCONIOTHOE JaBiieHHE, AaOCONIOTHYIO TeMIepaTypy,
yIETBHBIA 00bEM W TUIOTHOCTH Ta3a, 3alOJHSIONMIETO COCY/, €ClIi 0apoMeTpHUeCcKoe JaBJICHUE
atMocepHoro Bo3myxa cocrtaBisieT 745 mm.pm.cm. Ha cocyne ycrtanoBneHa V -oOpa3Has
TpyOKa, 3alOJIHEHHAs] PTYThIO, C MOMOIILI0O KOTOPOH (DUKCUPYETCs: a) M30BITOYHOE JaBIICHUE
P.s6 ; 0) paspexxeHue Py (PUCYHOK).

VP

Bun pucynka (a mnm 0), 3HadeHHs Macchl raza m , oobema V u Temmeparypsl T
BBIpOKEHHOH B Tpagycax Llembcusi, BRIOMpArOT W3 TaOIUIBI HCXOAHBIX JAHHBIX TI0 TIOPSAKOBOMY
HOMEpY CTYJIEHTa B CIIMCKE aKaJeMHUYECKON TPYIIIIBL.
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Taoauna 1

Bapuant Pu- P, Pox, V, m, T,
CYHOK | MM.pm.CIm | MM.pHm.CH 7 Ke Oc
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 o - 300 125 0,095 186
12 S - 325 375 0,128 30
13 0 - 350 415 0,093 15
14 S - 375 370 0,067 7
15 0 - 400 350 0,114 268
16 0 - 420 380 0,144 245
17 0 - 435 700 0,220 178
18 0 - 450 525 0,218 132
19 0 - 475 570 0,115 177
20 0 - 500 590 0,108 28
21 S - 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
I A O A A

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
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
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48 a 575 - 435 0,640 178
49 a 600 - 372 0,535 132
50 a 520 - 280 0,700 177

3agaua JI-2. B mporecce cxaTusi B KOMIIPECCOPE JaBICHUE BO3JyXa B HEKOTOPHIC
. BoIpa3uTe Haumbosblliee U3 yKa3aHHbBIX
JABJICHUI B MeEramackalisx, a HauMeHbIlee - B MHJUIMMETpPax PTyTHOro croida. McxomaHbie
JaHHbIE BEIOWPAIOT U3 TaOIHIIBI COTJIACHO MOPSIAIKOBOMY HOMEPY, YKa3aHHOMY MPENOIaBaTEIIEM.

MOMCHTBI BPpEMEHU COCTABJIIAIO Pl

Wcxonabie nanubie Tabnuna 2

, P, Ps

3agaua /I-3. [lo naHHBIM WCHBITAHUN TAPOBOM TYpOWHBI pa3peKEHHE B €€ KOHJIEHCATOpe
coctaBisieT X %, Ipu 6apoMeTpUdecKoM JaBlieHUH Py, klla, ut, °C. OnpenenuTs qaBiIeHUe
B KoHeHcaTope, Mlla?

Hcxonnele JaHHBIE, Tabauna 2

Taoauma 2
Bapuant 3agaua 2 3agaua 3
Py, Py, P X, Pgp, T,
Kkec/m? oap Kkec/em? % 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 7'10° 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 4107 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
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 45 88 127 95
19 750 5,0 38 72 118 103
20 800 1,0 0,86 75 103 105
21 2'10° 1,2 0,64 68 85 114
22 3,310° 2,5 2,5 89 89 112
23 7,210° 0,06 1,5 65 112 110
24 2'10° 0,8 3,6 75 87 105
[ I R A A I

25 300 0,45 0,4 78 114 85
26 400 8,0 0,7 84 120 125
27 610° 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 3,8'107 0,64 0,4 85 94 115
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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 6,510° 0,6 0,35 71 96 225
39 4,610° 0,085 2,0 83 20 124
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 5,5510° 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 9 112
49 310* 7,0 0,7 69 90 95
50 4500 7.8 5,25 77 115 85

4.8. KoHTpoabHBbIEe 3ajauM Jisl NPOBeJeHUN TeKylleld aTrecTannu
CTYJIEHTOB

Bapmuanr 1
1. 3anmcaTh COOTHOIIECHUE MEXKY SAHHHUIIAMHA JABJICHUS:
1 am = ... kec/em® = ... kec/m® = ... Ila = ... MITa.

2. UW30piTouHOE JaBiIeHHE TMapa B TeIIOOOMEHHMKe paBHO 3,2 Mlla 1pu
0GapoMeTpuYecKoM JaBieHUU 725 mm. pm.cm. Yemy paBHO U30BITOUHOE JaBJICHUE B ammapare,
eclIi TOKazaHue OapomeTpa MOBBICHIOCH 10 785 mm. pm.cm., a COCTOSHUE Tapa OCTajoCh
IIPEKHUM?

3. B maponieperpearene nap neperpeBaercst oT 590 mo 1890 °C. Onpenenuts 3HaYCHUS
HayalbHOM M KOHEYHOH TemIiepaTyp napa B aOCOJIIOTHOW TeMmepaTypHO# mikane. Paccunrarh
nepernaj TeMepaTyp B nmaporneperpenarene B rpaaycax Llenbcus u KenpBuna.

4. B cocyne oobemom 300 2 Haxoxautes 0,15 ke raza npu paspexenun 500 mm.pm.cm.
Onpenenuth abcoOTHOE NaBieHue napa B cocyae (I/1a, Mlla), ynenbHbId 00bEM U TIIOTHOCTD
rasa, eciiu 6apoMeTpuuecKoe JaBiieHue MPUHATO 745 mm. pm.cm.

5. J1o xaKoii BICOTBI N, HY)KHO HAJIUTh KHUIKOCTh B MJIMHAPUYCCKUHN cocyn paanyca R ,
4T00BI cuita F , ¢ KOTOPOil JKUAKOCTh 1aBUT Ha OOKOBYIO MOBEPXHOCTh COCY/a, ObLIa paBHA CHJIE
aBJICHUS Ha THO?

Bapuant 2

72




1. Y CTaHOBHUTH COOTHOIICHUE MEXKY SAMHHUIIAMH JTABICHUS:

05Mlla = ... xlla = ... 6ap = ... Mmm. pm.cm.

2. B mwimHApe ¢ MOABMKHBIM IMOPIITHEM 3aKIIOYEH Ta3. UTOoOBI yaepkaTh MOPIICHb B
PaBHOBECHM, Ha HEro HEOOXOIMMO YCTaHOBHUTH Tuplo, cosnaromyro cuiy 100 H. Ilmomanp
norepedsoro cedenns moputmst 0,01 . KakoBo abCOMOTHOE TaBICHHE Ta3a B WIIHHAPE, CCITH
OGapoMeTrpuieckoe naBiieHne paBao 100 KH/M??

3. Jlusa mpoBEpKH TEPMOMETPOB HCIOJIB3YIOT XOPOIIO HW3BECTHBIE TEMIIEPATYpPhI
IUTaBJICHUS, KATIEHUS M BOSTOHKH BemiecTBa. [IpuMepamMu MOTYT CIIYKUTh TEMIIEPATYphI:

kunenusa O, 183,0 °C;

BO3TOHKU S 78,52 °C;

rtasnienus Pt 1764 °C.

OnpenenuTts 3T TEMIIEpaTypbl B aOCOTIOTHON HIKAJIE.

4. OIMH KWJIOMOJIb Ta3a MPU HOPMAJIbHBIX YCIOBHSIX UMeeT IoTHOCTH 0,804 Kr/m®.
Kakoi1 370 raz?

5. Kak Hy»KHO U3MEHUTBH IIKATy OapOMETPUUECKOl TPYOKH, HAKJIOHEHHOH 1o yriiom 60°
K BEPTUKAJIU, YTOOBI OTCYET MOXKHO OBUIO MPOM3BOAUTH B MHJUIMMETpPaxX PTYTHOTIO cTosida?
Kaxoit 1yiHBI HY’KHO B3SITh TPYOKY?

Bapuant 3
1. VYka3aTb  COOTHONIIEHME  MEXAY  CAMHHUIIAMH  TEIJIOTBI U pabOThI:
1 kxan = ... Jjoic = ... kllowc = ... M]oc;

1 xBm u=..xlbo=..Jlx =..MlIi=.. krkan.

2. Bo ckombko pa3 HW3MEHUTCS  JaBJICHWE TMapa, MPOXOMAMAIIETO  4epes
TypOHuHY, ecliu niepe TypOuHOI H30bITOUHOE JaBieHue paBHo 8,95 Mlla,
a mocie TypOWHBI paspekeHue cocrtaBiusier 720 mm. pm.cm.? BapomeTpudeckoe ITaBJICHUE
npuHATh 1,01 dap.

3. Jlyis onpeenieH s TEIIOEMKOCTH Ta3a MOYKHO MCIOJIb30BaTh BeipakeHue C = a + bt.
,rae a, b - mocrosiuubie K03 duimeHTsl; t - TeMneparypa B rpagycax Llenbcus. Hamucats 310
BBIPAXCHHE, UCIIOJIB3YS MTOHITHE a0COTIOTHOM TEMIIEPATYPHI.

4. Onpenenuth IUIOTHOCT, M YyOENbHBI 00beM Bojopoaa (Hp) mpu HOpMambHBIX
YCIIOBUSX.

5. B muiuMHAapUYecKui cocyll HAIUTO pPaBHOE MO Macce KOJMYECTBO BOJBI U PTYTH.
OOmast BeIcoTa CTOJI0a *)HAKOCTeW B cocyne h = 143 cm. OnpenenuTh MaBI€eHHE HA JTHO
cocyna. IImoTHOCTE PTYTH ppr = 13,6'10° ke/w®, mnoTHOCTH BOJIBI Ps = 10% ke/n.

Bapmuanrt 4
1. Yka3aTh COOTHOIIEHUE MEKY EAUHHUIIAMU JTaBJIICHUS:

0,6 Mlla = ... xlla = ... [la = ... mm.pm.cm.

2. Jlns  mpenynmpexaeHuss ~— HWCHApeHus ~ PTYTH W3 TPYOKH  PTYTHOTO
MaHOMETpa HaJl YpOBHEM PTYTH HAJIMBAIOT CJIOM BoJbl. OmnpenenuTh abCOIIOTHOE JaBJIEHUE
(I1a), ecu BbIcOTA cTONOA PTYTH 537 MM.pm.cm., @ BRICOTa BOJBI HAJl PTYThIO paBHA 165 mm.
bapomerpuueckoe nasienue 763 mm.pm.cm.

3. 3Has COOTHOIIEHUE MEXIY aOCONIOTHON TeMIepaTypHOU IMIKAJIONH U MEXAyHapOaHON
100-rpagycHoii mkanoit Llenbcus, ykazath, ckoiabkuM KenbBunam cootBetcTByIOT 0, -20, -50,
3,0, 100 °C. BrIpa3uth TeMIiepaTypy aOCOIIOTHOTO HYJISA B Tpanycax Llembcus.

4. VYcCTaHOBHUTH, OJMHAKOBBI JIM COCTOSHHUS pabouyero Tena, XapaKTepHU3yIoLIUecs
CIIeYIOIIMMHU 3HaYeHUSIMU NTapaMeTpoB. [lepBoe cocrosiHue:

P, = 0,15 MIla, p1 = 0,75 KI/M. Bropoe coctosuaue: Py = 1125 mm.pm.cm., Vo = 6 M,
m, = 4,5 xe.

5. Hunuuagpudeckuit cocyn wmaccot 10 kr, miom@aab OCHOBAaHUS KOTOPOTO
paBHa 80 cm, HakpbiBaeTcad KpblIKOM. [Ipn BblkauMmBaHMM BO3ayXa U3 cOCyda KpBIIIKA
OPHKUMAETCS K cocyay atMocepHbIM (OapoMeTpuyeckiM) AaBieHueM. Eciau Bo3ayx oTkadaH
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bi (4] JaBJICHUS 50 MM.pm.cm., TO KaKoi JOJKHA
OBITH Macca rpy3a, IPUBEIIEHHOTO K COCYy, YTOOBI OTOPBATh €0 OT KPHIIIKHU?

Bapuant 5
1. YcTaHOBUTH COOTHOLLIECHHUE MEXIy eIMHULIaMHA paboThI:

1 kBm-u = ... k/loic = ... M/]orc = ... kKan.

2.  Pa3zpexenue B  JABIMOXOJI€ MApOBOTO  KOTJIA  HU3MEPSETCS  TATOMEPOM
C yIJOM HakKJIOHa TpPyOKM K TOpU3OHTY, paBHeiM 30°. JlnuHa cromba  BOABI,
OTCUMTAHHAsI MO IIKaje Tsaromepa, paBHa 160 wmm.  Omnpenenuth  aOCOTIOTHOE
naenenue rasa  (Mlla), ecnu  moka3zaHue — Oapomerpa paBHO 746 wmm.pm.cm.

(pUCyHOK).

3. Kakas temneparypa Bbiue: 5 °C uimu 250 K? Ckonbkum KenbBUHaM COOTBETCTBYET
TemreparypHsiid uaTepBan At =5 °C?

4. B cocyne Bmectumocteto 500 1z conmepxkurcs 0,368 ke BOASHOrO mnapa mpH
n30bITouHOM JaBneHun 0,76 6ap. Onpenenuts abcoNIOTHOE NaBieHue mapa B cocyae (Mlla), a
Tak)Ke TUIOTHOCTh U YJENbHBIA 00BEM Mapa, eciu 6apoMeTpuueckoe aaBieHue cocrapiseT 750
MM.pm.cm.

5. Ha kakyro MakCHMalbHYIO BBICOTY BCACBHIBAIOIIMM HACOC MOXET MOAHSTH PTYTh B
TpyGKe, eciu arMocdepHoe aaierue pasHo 0,9310° [7a?

Bapuaur 6
1. Yka3arh, CKOJIbKUM MHJITUMETPAM PTYTHOTO CTOJI0a COOTBETCTBYET
2.
lLamu=..16ap =.., 1xl/em", P, =..P, - HOpMadbHOE aTMOC(EPHOE J1aBICHHE,

win ¢pusndeckas arMocdepa.

2. IMueBmarnueckuit npecc nuamerpom 0,4 m pazsuaet ycunue 635000 H. Onpenenutsb
aOCoNIIOTHOE NaBlieHUe Bo3ayxa B uuiamuape (Mlla), ecnu OapoMerpudeckoe AaBieHHE 745
MM.pm.cm.

3. Baxneilmeil xapakTepucTHUKONl paboOYMX TeNl SIBISETCS KpUTHUYECKas TeMmIepaTypa.
Jlist kuciopoa, BO3ayxa M aMMHaKa 3Ta TeMIleparypa paBHa coorBercTBenHo -118,1; --140,7;
132,4 °C. Haiiti 3Havenus yKa3aHHbBIX TEMIIEpPATyp B a0COIIOTHON TeMIIepaTypHOH ILIKaJe.

4. B cocyne BMmectumocthto 400 7 nHaxonmutcs 0,4 ke rasa mpu paspexenun 400
mm.pm.cm. Onpenenuts adCOMOTHOE JIaBJICHUE ra3a B COCY/E, BBIpa3uB €ro B Meramackajisix u
Oapax, a TakKe HalTU IUIOTHOCTh U YyHAEIbHBIM 00beM raza. Ilpunars Oapomerpuueckoe
JIaBJICHUE PaBHBIM 745 mm.pm.cm.

5. Onna u3 OyTBUIOK HAINOJIHEHA BOAOH, Apyras - pTyTbio. [loToHeT 11 OyThIIKa C BOJIOM,
€cliu OMmyCcTHUTh ee B Boay? IloToHeT nu OyThlIKa CO PTYTHIO, €CIIM OIYCTUTH €€ B pTyTh? OTBET
IaTh, YIUTBIBASL, UTO Ppm > Pemeria > Peoow

Bapuant 7
1. YcTaHOBUTH COOTHOILIEHUE MEXAY €IUHULIAMHA MOITHOCTH:

1 kxan/u = ... Bm.

2. PTyTHBII BakyyMMeTp, MPHCOEAMHEHHBIM K COCYyIy, MOKa3biBaeT paspexkeHue 420
MM.pT.cT. JlaBnerue armochepHoro Bozayxa 99 xlla. Onpenenutb aOCOTIOTHOE /aBJICHHE B
COCyZie B MeramacKkaisix, 6apax, KHJIOMacKalsX.
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3. Kakas temmeparypa Humxe: -125 °C umum 78 K, 315 K umm 42 %C? Cxompkum
KEJIbBUHBIM COOTBETCTBYET TeMIEpaTypHbI nHTepBan At =78 °C?

4. OauH KUJIOMOJIb Ta3a IPU HOPMAJIBHBIX YCIOBHSIX UMEET IUIOTHOCTH 1,43 Kke/m>. Kaxoit
3TO ras?

5. IlpenoxpaHuTenbHbIN KianaH NapoBOro KOTia (PUCYHOK) JAOJDKEH OTKPBIBATHCS IpU
nasienuu P . [lnomans 3akpeiBaeMOro KjianaHoM OTBEpcTHs paBHa S . Ha kakom paccTosiHUU OT
OCH BpallleHusl Hajgo noMecTuTh rpy3 C maccoit M, ecnu ropu3oHTanbHbIA CTEPKEHb UMEET
maccy mu gmuay OB=1, aOA =0.251?

Bapuant 8
1 . YCTaHOBI/ITB COOTHOIIICHUA MG)KIIy CINHUIIaMHN JABJICHUS:

0,1Mlla=..1Ila=..xlla=..06ap=... um.pm.cm.

2. MaHomerp, yCTaHOBJIIEHHBII = Ha  pECHUBEPE CO  CXKaTbIM  BO3JYXOM,
nokasbiBaeT aasienue 1,5 Mlla. bapomerpuueckoe nasienue 740 mm. pm.cm.
Ornpenenutb aOCONIOTHOE JIaBJIEHUE BO3/1yXa B pecuBepe. OTBET aTh B MEranacKkajsix u 6apax.

3. KakoBbl TemnepaTypsl abCONIOTHOTO HYJsI, TPOHHOW TOYKM M TOYKU KUIIEHHS BOIbI
pu HOpMaJibHOM atMocdepHoM nasienun 760 mm.pm.cm. no mkane Kenpuna?

4. OnpenenuTh IJIOTHOCTh W YAETbHBIM OOBEM YIJIEKUCIOrO Ta3a MpU HOPMAIbHBIX
YCIOBUSIX.

5. I'-obpa3Has TpyOKa, AJIMHHOE KOJEHO KOTOpPOIl OTKPBITO, HAMOJIHEHa BOJOPOIOM.
Kyna Gyner BeIrHyTa pe3suHoBasi IJIEHKA, 3aKphIBaIOIIasi KOPOTKOE KOJIEHO TPYOKH?

Bapuaut 9
1. YCTaHOBUTH COOTHOIIEHUE MEKY SAMHHUIIAMH TEIUIOTHI:

1 xkxan = ... kl[oc = ... JJorc = ... Mxc.

2. PTyTHBI BakyyMMeTp, NPUCOECIUHEHHBIH K KOHAEHCATOPY, MOKA3bIBAET pa3peKeHUE
512,5 mm.pm.cm. nipu Temnepatype 0 °C. ATmocdepHoe AaBiIeHHE 10 pTYTHOMY OapomeTpy 729
Mm.pm.cm. TIDH TOH ke Temreparype. OnpenennTs abCOIIOTHOE JIaBJICHHE B KOHIEHCATOpE B
Meranackasx.

3. Jlo1st ompeienieHns TeTII0OEMKOCTH Ta3a PEKOMEHIYETCs HCIIONIb30BaTh Bepaxkenne C =
a + bt +et’, rmea be - mocrosHHBe KO UIMEHTEE; t - TeMIepaTypa, BHIPAKCHHAS B
rpagycax Llenbcus. HammcaTh 3aBUCMMOCTB TEIJIOEMKOCTH OT TEMIIEPATyphl, €CITH B KayecTBE
aprymeHTa OyzeT UCIoJIb30BaThCs TemnepaTrypa B KenbBuHax.

4. VYCTaHOBWTH, OIMHAKOBBI JIM COCTOSHHUS pabouero Tena, XapaKTepH3YIOUIHecs
CJICAYIOIIMMHU 3HAUEHUSIMH ITapaMeTPOB: MIEPBOE COCTOSHUE -

t; = 15 °C; p1 = 0,25 m/ke; BTOpOE cocTostHme —t, =293 K, V =8 M3, m =10 x2?

5. B nunuHapuueckyo eMkocTh auamerpoM D = 25 cm HanuTa Boja, 3aHHUMAroIas
oobem V = 12 . KakoBo maBneHMe BOOBI HAa CTEHKY €MKOCTH Ha  BBI
core 10 cm ot gua? TT10THOCTD BOB! IPHHSATH 10° K/,

Bapuanr 10
l. VY cTaHOBUTH COOTHOILIEHUE MEXKIY €MHUIAMHU paboThI:

1kBm u=..J0c=... klic=..kkan.

75



2. IlnueBmatnueckuii mnpecc guamerpom 0,5 wm pasBuBaer ycwime 1 MH
npu  OapoMeTpu4eckoM  gaBieHUM 745  mm.pm.cm. KakoBo aOCONMIOTHOE  yCHIIHE,
pa3BUBaEMOE MPECCOM, €CJIM P HEU3MEHHOM a0COJIFOTHOM JaBJICHHH BO3IyXa
B WJIMH/IpE Mpecca bapoMeTpruyeckoe qaBieHue Bo3pactaer A0 760 mm.pm.cm.?

3. Kakas remneparypa Boiuie: 40 °C unu 340 K? Boipa3uTh TemnepaTypHblil HHTepBai At
=40 K B rpagycax Llenbcusi.

4. B cocyne Bmectumoctbio 200 7 conepxutcs 0,870 xe raza npu n30bITOYHOM JIaBJICHUU
0,08. OnpenenuTh aOCONIOTHOE NABJIICHUE B COCY/E, TUIOTHOCTh M YACIbHBI 00bEM rasa, eciiv
OapoMeTpuYecKoe 1aBiieHue cocTapisier 750 wm.pm.cm.

5. HopmainbHas TemnepaTypa Tejia 4eaoBeKa CocTaBiseT 37 OC. no mkane ®dapenrenTa?

Bapuant 11
l.yCTaHOBI/ITB COOTHOLICHHUC Me>1<)1y CANHNIIaMH MOIITHOCTHU.

1 kxan/u = ... Bm.

2. B Hauane pacxoJ0BaHMs BO3/lyXa MaHOMETP Ha BO3IyLIHOM OaJUIOHE MOKa3bIBaeT 2,5
MIla, a B koHue ero mokaszanwe coctaBwio 0,5 6ap. Ilokazanue OGapomerpa paBHo 700
mm.pm.cm. Bo CKOJIBKO pa3 yrajo JaBjieHHe Bo3ayxa B OaysioHe?

3. Ilpu u3mepeHun 0apOMETPUUYECKOTO JABJICHHS BBHICOTOM PTYTHOTO CTOJ0a BBOAUTCS
IONpaBKa Ha TEMIIEpaTypy OKpYXKarollel cpelibl, BbipaxaeMasi (popMyJioit P = Pgp (1-
0,000172 1),

rae t - temmeparypa, °C. Hamucath 3TO BBIpak€HHE TaK, YTOOBI €r0 MOXKHO OBLIO
MCIIOJIb30BATh IIPU YCIOBUH, YTO TEMIEpaTypa Beipaxaercsa B KenbBuHax.

4. Bo cKoJbKO pa3 oTimyaeTcs ioTHOCTh MeTana CHy oT motHOcTH Kucinopona O;
IPU HOPMAJIbHBIX YCIOBHSIX?

AP A A 5. Humuaap nuamerpom 200 mm TUIOTHO 3aKpbIT
MOJBEIICHHBIM HA MPYKUHE MOPITHEM, YCIOBHO HEBECOMBIM
u D JG,D CKONB3sAIMM 0e3 TpeHusa. B munmunHape oOpa3oBaH BakyyM,

cocrapsromuii 90 % OGapomeTrpuyeckoro naBieHus Pg,, =

, 0,101 MlIla. Onpenenuts cuily HaTSHKEHHs NPYKUHBI, €CIIN
’7// 2. /47 MOPIIIEHB HETIOIBUKEH.
wIW e
e vm 0t
| Z00my_| Bapuant 12
: ——— I. VYcTaHOBUTH COOTHOIICHHE MEXIY EIUHUIIAMU
JTaBJICHUS:
lam = ... kec/em = ... kec/m = ... Ila = ... b6ap.

2. Jlns u3MepeHus ypOBHS JKUIKOCTH B COCYA€ HHOTAA MCHOJIb3YEeTCS YCTPOMCTBO,
MIOKa3aHHOE Ha pUcyHKe. OnpenennuTs
ypoBeHb OeH3MHA B Oake, eciu

h =220 mm.pm.cm., a motHocTh Py =
840 xe/n’.

3. TemnepaTypa napa nocie NpoXOKIEHHs €ro Yepe3 MapoIreperpeBaTelb yBEIUNUNIaACh
Ha 250 °C. Yemy paBHO yBennueHne temrneparypsl B KenpBunax? KakoBa Temneparypa mapa Ha
BBIXOJI€ U3 Maponeperpesaress B KenpBuHax, eciau Ha Bxoje oHa coctasuia 1000 °C?

4. I{ucrepHa BMeIaeT 2-10° ke BOBI npu temreparype 20 °C. I[lomecTuTcs 1u B 3TOM
uucrepHe 2,5 ° Gen3uHa?

5. KakoBo naBieHue B LWIMHIAPE MOJ MOPLIHEM, €CIM MOpIIeHb YAEpPKUBAaeTcs B
PaBHOBECHM C TOMOIIBIO CTEP)KHS, BIOJb KoToporo neiictByer cuina F =9.8 H  (pucyHok)
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[Tnomane mopurHs S = 7 T CrepxeHb COCTABIISIET C HOPMANbIO K MOPIIHIO yroi o = 30°.
AtmocdepHoe nasinenue Pg,, = 0,1 MIla. Tpenuem npeHeOpeub.

Bapuant 13
1. YcTaHOBUTH COOTHOIIEHHE MEXTY enquHuLaMu aapinenus: 1 Mlla = ... 6ap = ... [la =

. klla.

2. OnpenenuTh aOCOMIOTHOE JaBJICHUE Mapa B KOHJIEHCATOPE, €CIIU MOKa3aHHe PTYTHOTO
BakyymmeTpa paBHO 705 mm.pm.cm., a mokazanue Oapomerpa - 752 mm pm.cm. JlaBneHue
BBIPA3UTh B MEranacKaisx.

3. Cma3p mexnay 100-rpamycnoit mkamoi Ilenbcusi, aOCOMOTHOH TeMmepaTypHOM
HIKAJION M MpUMEHseMON 3a pyOekoMm mikanoil dapeHreiiTa MOKHO TMOKa3aTh B BUIEC CXEMBIL.
BhIBeCTH caMOCTOATEIBHO (hopMyity st niepecdera t °C B t F ¢ yaerom:

Temnepatypa kunenust Boasl 373 K -- 100 °C  -- 212 F npu 760 mm pm.cm.
Temneparypa Tasust tna 273 K - 0°C - 32F  mpm 760 mm pm.cm.

4. Onpenenuth 00beM 100 Kr raza BoAOpoia Mpu HOPMAIBHBIX YCIOBHUSX.

5. JlaBnenue mapa Ha BxoJie B TypOWHY T aTrOMHOW JIEKTPOCTAHIIMH, IO MACIOPTHBIM
JIaHHbIM, Py = 6,65 MIla. JlaBneHue mapa Ha BBIXOJI€ M3 peakTopa P M3MEpEeHO MaHOMETPOM,
IPaAyUpOBaHHBIM B TEXHHUYECKHUX atMmocdepax, u Oymer P, = 68,6 am mpu mokazaHuu
6apometpa B nomenieHu ADC P = 745 ym.pm.cm. Ins oGecnieduenus coOMOICHHS MACIOPTHBIX
JAHHBIX TYpOWHBI OLIEHUTh MAKCHMAJIbHO JONMYyCTUMYIO TOTepro nasienus A P, Mlla, B
TpyOOIIpOBOJIE.

Bapuaur 14

1. YcTaHOBUTH COOTHOLLICHHE MEX/Y €AMHUIIAMU PAOOTHI:

0,5 kxan = ... klloic = ... kBm " u.

2. Tsaromep moOKa3bIBaeT pa3pekeHUE Ta30B B JbIMOBOM  TpyOe, paBHOE
83 mm.pm.cm. Onpenenuth aOCOMIOTHOE JIABJICHHUE ra30B B Oapax, eciiu MoKazaHue Oapomerpa
97 klla.

3. Temmneparypa BoasHoro mapa 300 °C. Ha ckoJbKO TpaaycoB €ro Hajo Meperpersb,
4yT0oOBI TeMIepaTypa napa gocruria 773 K?

4. VYcTaHOBHUTH, OJMHAKOBBI JIM COCTOSIHMSL pabodero Teia, XapaKTepU3YHOIIHecs
CJIEYIOIMMHY 3HAYEHUSIMU IapaMETPOB: IEPBOE COCTOSTHUE -

Py =7,2 MIla, V- 0,004 M3/K2; BTOpOE cocTosiHue — Py = 2485 mm.pm.cm.

V,=0,4 M3, m = 100 xe.

5. B kene3HONOpOXKHOW  IMCTEpPHE  HAXOOUTCA  BSA3KMA  Ma3yr.  YUToObl
CJIUTh Ma3yT B YCJIOBUSX MOPO3HOU MOTO/IbI, €r0 HY>KHO OBLIIO pa30rpeTh.

Jlnis 3TOrO Yepe3 BEpPXHUIl JIIOK IIMCTEPHBI OMYCTHIIM TpYOy, MO KOTOPOM
o)A HACBIIIEHHBIN BOsTHOM map. Korjga Ma3yT ObUT OJHOCTBIO CIHT, TPYOy U3
LUCTEPHbl BBIHYJIH, a JIOK HEMEUICHHO TepMETHYECKH 3akpelaiu. Yepes
k. HEKOTOPOE BPEMs IUCTEPHA ObLIa CMSTAa aTMOC(EPHBIM JaBICHHEM.
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Onpenenuth CyMMapHYI pe3yiabTHPYIONIYI0 Cuily F, TNpUIOKEHHYI0O K HIDKHEH
MTOJIOBUHE OOKOBOl  TOBEPXHOCTH ITUCTEPHBI, €CId  HM3BECTHO, YTO  TIOCIIE
KOHIEHCAIINN B IUCTEPHE BCETO napa B Hel oOpazoBaics BaKyyM
P o4 = 700 mm.pm.cm. bapomerpudeckoe nasinenue  Pg,, = 0,1 MIla. Pazmeps! nuctepHsr: | =
6000 v, D = 2000 A,

Bapmuanr 15

1. Haiit cooTHOIIEHNE MG)K,Z[%/ eJIMHHUIIAMH JaBJICHUS, Pa0OTHI U MOIITHOCTH:
1lam = ... kec/em® = ... kec/m

1 xecm = ... Jorc; 1 kec " m/c = ... Bm.

2. B TpyOke BakyymmeTpa BBICOTa CTOJI0A PTYyTH cocTaBisier 546 mm.pm.cm. Han
PTYThIO HaXOAMTCS CTOJNO BOABI BBICOTOM 47 mm. bapomerpuueckoe naBiaeHUE paBHO 736
mm.pm.cm. OrnpenenuTsh abCONIOTHOE JaBlieHUE B cocyne, Mlla.

N J,/Dd'a,o
B =1l
p h €z
: h

p N

3. Kakas tremneparypa Boie: 75 °C unu 425 K? Beipa3uTs TemnepaTypHblil HHTEpBai At
=75 °C B rpanycax aOCOJIOTHOM TeMIEPATyPHOM IIKAJIBI.

4. B mapocOopHuke Haxoautcs BoasHoMl map maccoit 300 xe. Onpenenutb 00beM
MapoCcOOPHIKA M°, €CITH yIenbHbIi 00beM mapa V = 20,2 x%/ke.

5. VY3kas nuaMHApUYecKas TpyOka UIMHOW | , 3amasHHAs ¢ OMHOTO KOHIIA, COMEPXKHT
BO3JlyX, OTACJCHHBIA OT HApPYKHOro croidooMm pryru JumHoW h  TpyOka pacnosioxeHa
OTKPBITHIM KOHIIOM BBepX. Kakoi Oputa miamua | cromba Bo3myxa B TpyOKe, eCiid TpH
NepEeBEPTHIBAHUN TPYOKH OTKPBITBIM KOHIIOM BHH3 M3 TPYOKH BBUIMJIACH IOJOBHHA PTYTH?
IInoTHOCTB PTYTH PaBHA Py, , aTMOC(hEPHOE AaBieHHE Pg,p,

4.9 YPABHEHHUE COCTOSIHUS UIEAJIBHBIX I'A30B

3anaua 4

Kommnpeccop BcaceiBaer V arMmocdepHOro Bo3ayxa 3a T , MUH, Ipu Temmneparype i, °C,
u naBieHuu P1 Mlla, u HarHeTaeT ero B pe3epByap oobeMoM V . 3a Kakoe BpeMsi KOMIIpeccop
HAaMoOJIHUT pe3epByap N0 nAaBieHus P, Mlla, ecnu TeMmeparypa BO3AyXa B pPe3epByape
nocturHet tp, °C ? [lepen HanoTHEHNEM pe3epByap ObLT coetuHEeH ¢ arMocdepoit (Psqp = P1).
HUcxoannie nanuble, Tadaua 3

Taoauma 3
No Vl, T, tl, P1 Vg, P2 tz,
Bapuanra | x° MUH e Mlla M Mlla e
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 50 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 15 28 0,092 16,0 4,0 56
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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 15 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 57 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 15 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
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
3amaua 5

3

Onpenenuth MOABEMHYIO CHITY BO3AYIIHOTO Iapa oobemoM V, u°, mpu Temneparype 7,
K w naBnenun P mm.pm.cm, €Cliv OH 3allOJIHEH BOJOpojoM. Kakyr Maccy rpysa CMOXET
noaHATh map? Mcxoanele nanubie Tabnuna 4

Tabumna 4
Ne V, t, P]_ Ne V, tl, P1
Bapuant a K mMm.pm.cm | BapuaHt M K MM.pm.cm
a a
1 20 256 735 26 28 293 740
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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 2178 738 44 88 310 764
19 115 265 762 45 56 295 740
20 120 2178 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

5. KapToukm 1jisi caMoCTOSITEIbHO padoThl CTYIEHTOB 10 pa3aeny
«TepMoanHaMuka»

Bapuanr 1
Kaprouka camoctostensHoi paboTel. Tema "WneanbHbiil ra3. YpaBHEHHE COCTOSTHUS

HaeajJbHOro rasza. I'azoBeie cMecu. TemnoeMKOCTh HAcalbHbBIX razos"

1. Monspubiii o6bem (0o6beM 1 kmorb) HEKOTOPOro Tra3a IpH  JaBJICHUH
P = 0,02 MIla n Temnepatype t B 3 pa3a Oombiie, 4em mpu H.y. ONpeaenuTs 3Ty TEMIEpaTypy.
Kakoli 310 ras, eciu ero njaoTHOCTb ITpH yKa3aHHbIX P u T paBHa 0,4167 Kke/m>?

2. Macca nycroro 6aymuioHa A aproHa BMecTUMocThio 40 7 paBHa 64 ke. OnpenenuThb
Maccy OanjioHa ¢ aproHom, eciu npu Temmeparype 15 °C QGaioH HamoJHsAeTCs ra3oM J0
nasiienust P = 15 MTla, 4 = 40 ke/kmons).

3. Ilo razonpoBoay TeYeT yIIEKUCIbIN T'a3 U JaBlIeHUH P = 5,10° ITa u TeMiieparype t
= 17 °C. KakoBa CKOpPOCTb ABWXKEHHUS raza mo TpyOe, eciau 3a 5 MUHYT 4epe3 IUIONIa]b
nmwmmmmcwammmﬂMSZGaﬁnmnﬂme=15mymwmmmomw?

4. B onuHakoBbIX OasIOHaX MpU OAMHAKOBOM TEMIIEpaType HaXOASTCS PAaBHBIE MacCChl
Bostoposia Hy u yraekucnoro raza CO,. Kakoif U3 ra3oB u BO CKOJBKO pa3 MPOU3BOAUT
OoJbIIIe JaBJIEHUS HA CTEHKH cocya’?

5. Omnpenenuts MaccoBBIi COCTaB Ta30BOM CMECH YIVIEKHCIOTHI U a30Ta, €CIH
MapUHAIbHOE TABJIEHUE YTIIEKUCIOTHI PCOZ = 1,2 MIla, a naBnenne cMmecu 3 Mlla.

Bapuanrt 2
Kaprouka camoctostenbHOl paboTel. Tema "WneanpHbIM ra3. YpaBHEHHE COCTOSHUS

HaeajJbHOro ra3a. TemioeMKOoCTh HASaIbHOIO raza"
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1. Bo CKONBKO pa3 WM3MEHUTCSA IUIOTHOCTh Tra3a B COCYJAE, ©CIH MPU TOCTOSHHOU
TeMmrepaType MNoKa3zaHhue MaHoMmeTpa ymeHbmiaercs ot 1,8 mo 0,3 Mlla? bapomerpuueckoe
JaBjieHue npuHATh paBHeiM 0,1 Mlla.

2. B pesepByape mon pasinennem 0,35 Mlla m T = 800 K wnaxomutcs 0,842 2
ra3oo0pa3Horo BelecTBa, umerouiero popmyny C, H,  ,u 3aaumaromero oosem 1 1. Kakoit ato
raz?

3. Ilogaya BO3QyIIHOrO KOMIIpECCOpa pH HOpMallbHbIX ycioBusx V,,= 500 M. Yemy
paBHA MaccoBasi Mo1a4a KOMIIPECCOPA. Uyos, = 29 Ke/KMOMb?

OTBeT BhIpa3uTh B KUJIOTPAMMAX B CEKYHIY.

4. Tlpu cropanuu 1 »° IPUPOIHOrO rasa, HAXOMSIIErOCS IPU HOPMATBHBIX YCIOBHSIX,
Boigesiercst 36 M/ic »Heprur. CKOJBKO SHEPruu BbIACHSETCS Tpu Cxuranud 10 Jl/ls,
Haxozsammxcs noj aapneHuem 110 kIla mpu remmneparype 7 °C?

5. O0beMHBIN COCTaB CyXUX MPOAYKTOB CrOpaHHs TOILTMBA (HE COJEpIKAIIUX BOASHBIX
napoB) cienytommii: CO, = 12,3 %j; 0O, = 7,2 %; N, = 80,5 %. Haiitn kaxymyrocs
MOJICKYJISIPHYIO MacCy M ra3oBYIO MOCTOSIHHYIO CMECH, a TaKXKe IUIOTHOCTh U yIEIbHBIH 00beM
npoyKkToB croparmst npu P = 100 x/1a u t = 800 °C.

Bapuaunrt 3
Kaprouka camoctosrenbHOl paboThl. Tema "HneanbHbI ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TermoeMKOCTh HaeaJIbHOro ra3a”

1. TIIOTHOCTD HCATBHOTO Ta3a MPH HOPManbHBIX yciuoBusx 0,09 ke/u’. Omnpenenuts,
KaKOM 3TO Tra3 M ero MJIOTHOCTH MpH abcomtoTHoM naenenuu 0,12 MIla u temneparype 400 °C.

2. B 6amnone maxomutces 12 xmons uaeansHoro rasa npu P = 1,0 Mlla u t = 80 °C.
Onpenenuth KOJIMUECTBO a30Ta, BHITEKIIETO U3 OasIOHa, €ClIM JAaBlieHHuEe B 0ajIoHE CHU3HMIIOCH
1o 0,35 Mlla, a temnepaTtypa ymeHblunach 1o 25 °C.

3. JlyTbeBOM BEHTHJIATOP MOJAET B TONKY naposoro xomia 102000 w3 BO3JyXa IIpU
temneparype 300 °C u uzosrTounom aasnennu 20,7 Mlla. bBapomerprudeckoe 1aBIeHHE BO3AyXa
B nomemieHun 100,7 xlla. OmnpenenuTh MacCOBBIM pacxoa BO3Ayxa, a OOBEMHBIA pPacxof
IPUBECTU K HOPMAJIbHBIM YCIIOBHSIM.

4. B TroOpH30HTalNbHO pAacCIOJOKEHHOM COCYZAE, pa3[EIeHHOM JIETKONOABHUKHBIM
MOPUIHEM, HAXOJUTCSI C OJJHOM CTOPOHBI OT MOPIIHSA Mi, TPAMMOB KHUCJIOPOJIa, a C IPYroi — My
rpaMMoOB Bojoposa. TeMmeparypsl ra3oB OJMHAKOBBI U paBHBI Iy . KakuMm Oyzper oTHomeHue
00BEMOB, 3aHUMAaEMbIX Fa3aMHU, €CJIM TEMIIEpPATypa BOJOPOJIa OCTAHETCsl paBHOM 1y , a KHUCIOPO.T
Harpeercs 10 TeMrneparypsl t; ?

5. CpaBHUTH yJenbHbIE M MOJSIPHbIE OOBEMBI ABYX CMECEH, MMEIOLIUX OIMHAKOBOE
JIaBJIEHUE U TEMIIEpaTypy NpHU ClIeAYIOIeM 00bEMHOM COCTaBE:

1) ¢y, =076, ¢, =02, ¢, =004
2) ¢N2 208, ¢02 = 0’2

Bapuant 4
Kaprouka camoctostensHoil pabotel. Tema "VneanbHblil ra3z. YpaBHEHHE COCTOSHHS

HIealIbHOIO Tra3a. TemIoeMKOoCTh HaeajJIbHoro rasa"

1. OnpenenuTh naBlieHWE BO3AyXa B CTAIlMOHAPHOM OayuioHe BMECTUMOCThIO 40 11 mpu
temneparype 15 °C, ecnu Macca 3apsbkeHHOTO OaiioHa 70 ke, a He3apsKEHHOTO - 65 ke (igos =
29 ke/kmonb).

2. HaiiTi KonMuecTBO KHIOMOJEH, CoJepKaIIuXcs B cocye, ecinu oovem cocyna 750 i,
temnepaTypa raza coctapisier 121 °C, a paspexenue paBHo 200 mm.pm.cm. bapomerpuyueckoe
JaBjieHue NpuHATH 740 vm.pm.cm.
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3. Ilo Tpybam TemmooOMeHHUKa, cocTosmero u3 379 1py6 amamerpom 16x1,5 mwm,
npoxoauT a3oT. OO6beMHbIN pacxon azora 6400 M/d4, OTHECECHHBI K HOPMAaJIbHbIM YCJIOBHUSM.
W30biTOUHOE JaBJICHWE W TeMIleparypa B TPYOHOM TMPOCTPAHCTBE TEIUIOOOMEHHHKA
cootBercTBeHHO 0,3 MIla n 120 °C. Onpeaenutb CKOPOCTh JIBMXKCHHS a30Ta B TpyOax, eciu
O6apomerpudeckoe nasienue cocrasisier 0,1 Mlla.

4. B 6amtone BMectumocthio 110 1 momemeno 0,8 ke Bogopona u 1,6 xe xucimopona.
Onpenenuts JaBIEHUE CMECH HAa CTEHKHU cocyaa. Temneparypa okpyxatouieit cpennt 27 °C.

5. CpaBHUTH Tra30Bble MOCTOSIHHbIE W JIaBJICHHS IBYX CMeced IMpu OJMHAKOBBIX
obbeMax u TeMIiepaTypax, eciu W3BECTHBI 00BEMHBIC coCTaB u
MacChl CMECeH:

1) Pco, =01, Do, =01 D, =0.8; m, =10«e;
2) 9o, =0L @, =0L ¢, =07, @, =01 m, =20k

Bapuaunrt 5
Kaprouka camocrositensHOi paboTel. Tema "MpeanbHbiid ra3. YpaBHEHHE COCTOSIHHS

HaeanbHOro raza. TemioeMKoCThb HeaabHOTO rasa"

1. HaBnenue raza no manometpy cocrasiser 0,3 Mlla npu temneparype 60 °C. Ilpu
9TOM ra3 3aHEMaeT oGbeM 2,5 a°. OmpeneinTh 00BEM HICANBHOrO Ta3a IPH HOPMAIBHBIX
ycnoBusix ( Peap =0,1 MIla).

2. B mmmnzape auamerpom 0,6 v comepxnres 0,41 1° Bosayxa npu P = 0,25 MIlaut =
35 °C. Jlo xakoil TeMIiepatypbl JOJDKEH HArpeThCcs BO3AYX MPHU MOCTOSHHOM JAaBJICHUU, YTOOBI
JBWDKYIIUICS 0e3 TpeHwus nmopiieHs nogusuics va 0,4 m?

3. ITo Tpy6ompoBoay teuer 35 m/y raza CO, mnpu U30BITOYHOM JaBleHUU 3 Oap U
temneparype 220 °C. Omnpepenuth nuamerp TpyOompoBoma mpu ckopoctd raza 20 wm/c.
Bapomerpuueckoe naBienue npuHath 750 mm.pm.cm.

4. II10THOCTH U/I€aTIbHOTO ra3a IPH HOPMAJIbHBIX YCIOBHSAX P,y = 2,86 Ke/m>
onpenenuts R, [orc/ke ” K 1 MONIEKYISIPHYIO MACCy U K&/KMOTTb.

5. CpaBauth Temmneparypy T u uucio kuimomodier N JByX ra3oBbIX cMeceid, UMEIOIne
OJIMHAKOBbIE 0OBEMBI U JIaBJICHUS, €CIIM U3BECTHBI UX COCTABBI:

my, =1.6ke; my =0.4«ke

my, =1.4ke; mg, =0.6ke

Bapuanr 6
Kaprouka camoctostensHoi pabotel. Tema "WneanbHbIil ra3. YpaBHEHHE COCTOSHUS

HAeaJIbHOro ra3a. TemioeMKoCTh HACAIBHOTO raza"

1. Bo ckonbko pa3 Oosiblile yrapHoro rasa (MaccoBasi 1051, %) BMEIIAeT pe3epByap npu
10 °C, wem tipu 50 °C, ecnv qaBJICHUE OCTASTCS HEM3MEHHBIM?

2. OnpenenuTh 00BEM pe3epByapa Uit 8 ke BO3ayxa npu u30bITouHOM naBiueHuu 1200
mm.pm.cm. u Temneparype 100 °C. Kak n3meHutcs n30ObITOYHOE JIaBlIEHUE B pe3epByape, eciu
TeMneparypa Bosfyxa mnonusutca a0 O °C? Ilpunate Psy, = 750 mm pm.cm. Meosn = 29
Ke/KMOJIb).

3. IIpu M3MeHeHHH pacxojia BO3AyXa C MOMOIIBIO PACXOJOMEPHOr0 yCTpoicTBa OBLIO
3auxcupoBano, uro npu P = 100 xlla u T = 20 °C pacxox Bo3ayxa paBeH 24 a/MuH.
Ognpez[em/nb MacCOBBIN Pacxoj] BO3yXa, KI/C, U 00BEMHBIN pacxo/ Mpu HOPMaJIbHbBIX YCIOBHUSX,
mM/c.
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4. Bo CKOJIBKO pa3 U3MEHMUTCA JAaBIEHUE BO3AYyXa B WIMHIPE (PUCYHOK), €CJIU NOPUIEHb

5. CpaBHWTH TapHUAIbHBIC TaBICHHUS W MPHUBEIACHHBIC 00BeMbI Kuciopoaa Or B ABYX
CMeCSIX, 3aHMMAIOIIMX paBHbIE 00BEMBI PH OJAMHAKOBOW TEMIIEPATYPE ¥ MMEIOIIMX CIICAYIOIINI
COCTaB:

1)N; > 0.8 ke, CO,— 0,1ke; O, — 0,1 ke,

2) N, > 0.7xe; CO, —0,2ke; Oy — 0,1 ke,

Bapuaut 7
Kaprouka camoctostenbHol paboThl. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTrO Ta3a. TemoeMKOCTh HaeajJIbHOro rasa”

1. Onpenenuts Maccy 1 kmoas UaEanbHOTO Ta3a, KOTOpbId npu nasienuun P = 0,25 Mlla
u Temnepatype 7 = 75 °C uMeeT mIoTHOCTh p = 2,71 Kke/m®,

2. Cocyx o6bemom 100 4> namonuen razom [R = 650 Joc/ke * K)].

Haiitn maccy rasza B cocyzae, ecnu mpu TemmepaType raza 27 °C moka3zaHue MaHOMETpa Ha
cocyae 136 mm.600.cm., a naBneHne arMocpepHoro Bo3ayxa 760 mm. pm.cm.

3. B Bozayxomoporpesarenb MOCTYNAeT S5 m¥e Bo3ayxa npu temneparype 25 °C u
n30bITounoM naBieHuu 500 mm.600.cm. Temmeparypa mogorperoro Bosayxa cocrtasisier 500
°C. OmnpenenuTb CKOPOCTh BO3yXa MOCHE MOA0rpeBaTes, €CaH IO b MOMEePEeUYHOr0 CEYEHHS
BBIXOZHOTO mTyIepa f = 4 u%, Bapomerprdeckoe IaBIeHue IPUHATE 750 M. pm.cm.

4. Ilpu yBenudyeHnH aOCOIIOTHOM TeMIlepaTyphl HAECaTbLHOTO ra3a B 2 pas3a JaBlieHUE raza
yBeIU4mIOCh Ha 25%. Bo CKOJIbKO pa3 mpy ’TOM U3MEHUJICS €ro- 00beM?

5. OmpenelUTh ra30ByI0 MOCTOSHHYIO CMECH, COCTOSILLYIO M3 1M® reHepaTopHOro rasa u
1,5 »° Bosmyxa HpH HOPMATLHEIX YCHOBHAX, €CHK IIOTHOCTL TEHEPATOPHOTO rasa NPH THX
yenoBusx 1,2 ke/m”.

Bapuant Ne 8
Kaprouka camoctositensHoi paboTel. Tema "WpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

AOEeILHOrO raza. TelmIioeMKOCThb UeaJIbHOro ra3a”

1.  Omnpepenuth  TemmepaTypy, TMpd  KOTOPOM  IJIOTHOCTb  HJ€aJBHOTO
raza azora cocrasisgeT 0,65 KZ/M3, eciu ero nasienue pasHo 0,105 Ml]a.

2. Kommpeccop BcaceiBaeT 3 a° armocdepHoro Bosayxa B 1 MuH npu
T = 15 °C n naBnenuu 0,1 MIla v HarHETaeT ero B pe3epByap o0beMoM 8,5 x. 3a kakoe BpeMs
KOMIIPECCOp HAIOJHUT pe3epByap A0 AaBieHus 2 Mlla, ecnu Temmeparypa BO3ayxXa B
pesepByape pocturaet 47 °C? Ilepen HamonHeHueM pe3epByap ObLI COEIUHEH ¢ aTMoc(epoil.
OTBeT BBIpa3UTh B MUHYTaX U CEKYHAAX.

3. CranbHble TpyObl TEIMJIOOOMEHHMKA HMEIOT auamerp 76 X 3 mm (mepBoe YHCIIO
0003Ha4yaeT HapyKHbII uaMeTp TpyObl, BTOpOE - TOJIIMHY CTeHKH). [lo Tpybam mpoxoauT ras
noJ aTMocqepHbIM AaBieHreM. OnpeaenuTs TuaMeTp Tpyosl mpu paboTe ¢ TeM ke Ta3oM, HO
1Mo W30BITOYHBIM JIABJICHUEM 5 Oap, €clid JUHEHHYI0 CKOPOCTh Tra3a JKeJIaTeIbHO COXPaHUTh
OpeXxHeW MpU TeX K€ MacCOBOM pacxojie W koiuuecTBe TpyO. bapomerpuueckoe naBieHue
npuHATE 750 mm.pm.cm.

4. Tlpu ymenblieHMH oObeMa raza B 2 pasa JaBiieHHe yBenuuwioch Ha 120 x/la, a
abcomoTHas TeMiieparypa Bo3pocia Ha 10 %. Kakum Obl1o nepBoHayanbHOE 1aBieHUE?

5. OnpenenuTh KaxXylyocs MOJIEKYJIIPHYIO MacCy CMECH ra3oB, COCTOSIYI0 U3 6,67 %
Bojopona u 93,3 % okcuna yranepoga. Haiitu ynenbHbIE 00BeM cMecu mpu naBieHuu 760
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0
MM.pm.cm. u TeMIIepaType 0 C.

Bapuaut 9
Kaprouka camoctostenbHol paboThl. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS

UaeaIbHOrO Ta3a. TemoeMKOCTh HaecaJIbHOro ra3a”

1. Onpenenuts Maccy u 00beM 1/4 kmons azora npu temmeparype 1500 °C u naBieHun
0,1 Mlla.

2. Ompenenuts miuotHoctb Hy B cocyne mpu temmneparype 25 °C, ecinu pTYTHBII
BaKyyMMETp, IPUCOEAUHEHHBIN K COCYAY, MOKa3bIBaeT pa3pexenue 240 vy pm.cm., a AaBleHue
atmochepHoro Bozmyxa 750 mm.pm.cm.

3. X0JI0JUIbHUK COCTOMT U3 IBYX KOHIIEHTPHYECCKHUX CTAIbHBIX TpYO d = 29 X 2,5 mm u
D = 54 x 2,5 mm (nepBas uudpa o603HaYaeT HAPYKHBIA TUAMETp TPyOBI, BTOpasi - TOJIIMHY
cteHku TpyOsl). Ilo BHyTpeHHell TpyOe MpoOTEeKaeT XOJOAWIbHBIN paccoid. B mextpyOHOM
npoctpancTBe npoxoauT 160 xe/u ra3a nox abcomotHeiM aaBnerueM 0,5 Mlla v nipu cpenHen
temnepatype 0 °C. OnpenenuTs JUHEHHYI0 CKOPOCTh Ta3a. [I[MoTHOCTh rasza npu H.y OPUHATH
1,2 ke/m°.

4. OtHOCcUTeNbHAs MOJEKYIspHas Macca rasza (u ke/kmonv) paBHa 2,0 ONpPENENuTb Pyy
Kke/M°, Ta30ByI0 MOCTOAHHYIO- R, Jorc/ke K, yeabHBI 06BeM - Vi, M K2

5. Haiitu npuBeneHHble 00beMbl KOMIIOHEHTOB CMECH, MaccoBasi JoJsi KoTopbix: 40 %
H> 1 50% SO, eciin 00beM, 3aHUMAEMBIA CMECHIO, 2 M

Bapmuant 10
Kaprouka camocrositensHON pabotrel. Tema "MaeanbHbli ra3. YpaBHCHHE COCTOSHUS

HaeanbHOro raza. TemioeMKoCThb UeaabHOTO rasa"

1. bannon BMectumocThio 40 7 conepxut 1,98 ke yrnekucinoro raza npu 0 °C. bamion
BhIIepkuBaeT napnenue 3,0 Mlla. [1pu kakoii Temnepatype 0amioH MOXKET pa3opBaThCs?

2. V30bITOYHOE NaBlieHHE Kucioponaa B 6amione BMectuMocThio 100 1 pasro 0,9 Mlla
npu temneparype 20 °C. Tlocne nmoakaunBaHus KHCI0pOia MOKa3aHUE MAHOMETPA YBEIUYHIOCh
1m0 10,4 MIla npu Temneparype 70 °C. CKOJIBKO KHJIOIPaMMOB KHUCJIOpOZA IOJKA4aHO B
Oamon? JlaBieHue oKpysKarolel cpeipl o bapoMeTpy cocrasiseT 1 bap.

3. MaccoBblil pacxoa BOASIHOTO mapa 1o TpyOornpoBoay auamerpoM 50 MM COCTaBIIsieT
0,03 ke/c mpu Temmepatype 47 °C u maienun 0,2 MIla. BerYuciuTh CKOPOCTH JIBFKCHUS
BOJISIHOT'O T1apa Mo TpyOonpoBoay.

4. byThuiKka HaMoOJHEHa Ta30M U TUIOTHO 3aKyMOpeHa MPOOKOH IJIOMAabi0 cedeHus 2,5
em? . Jlo KaKoii TeMIepaTypbl HaJJ0O HarpeTh ra3, 4YroObl MpoOKa BbUIETENA U3 OYTBUIKH, €CIH
cuJa TpeHus, yaepxKuBaromias npooky, 12 H? IlepBoHauanbHOE JaBieHHE BO3AyXa B OYTHUIKE U
Hapy»KHOe AaBiieHue oauHakoBbl U paBHbl 100 klla, a HayanpHas TemnepaTtypa cocrasiseT 3 °C.

5. Cmecu ammuaka (NHs) ¢ Bozmyxom, coaepxarniue ot 0,16 no 0,28 00beMHBIX J0JEH,
% NH3 B3peiBoomacHsl. OrmnpenenuTs, MOXHO JIM HCHOJb30BaTh CMECh TIa30B, B KOTOPOH
conepxutcs 0,2 kr NHz 1 0,5 ke Bo3myxa.

Bapuant Ne 11
Kaprouka camoctostensHOl paboThl. Tema "MneanpHBIM ra3. YpaBHEHHE COCTOSIHUS
uJeanbHOro raza. TernnoeMKoCTh uaealbHOro raza"

1. OmpenenuTh IIOTHOCTh KUCIOPOJIa MPU pa3pexkeHuu 175 MM.pT.cT. U Temneparype T
= -13 °C. Ilpusats Psqp = 760 ym.pm.cm.

2. Ilpu cxatum uaeasbHOro raza o0beM ero yMmeHslIaercs B 3,5 pasa, a Temmeparypa
yBenuuuBaetcs oT 23 1o 150 °C. Kak npu 3ToM U3MEHUTCA JaBieHue ra3a?
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3. OmpenenuTh CKOPOCTh MpoTekaHus yriiekuciaoTsl COz, Mo TpyOONpoOBOIy AUAMETPOM
57 X 3,5 mm, ecmu maccoBwiii pacxonq CO; 200 xe/u mpu temneparype 38 °C u abCOTIOTHOM
JaBJIEHUHU 3 Oap.

4. Temmeparypa Bo3ayxa B mwMHIape, (pucyHok) 7 °C. Hackoibko mepeMecTUTCs
nopiieHs npu HarpeBanuu Boszayxa Ha 20 K, ecmu | = 14 cm? [laBieHue BO3ayXxa CUMTATh
HEU3MEHHBIM.

5. Cmecp 3amana oowvemubiME foismu: 20% CO  u 80 % CO, . Omnpenenuth ee
ra3oBYIO IIOCTOSHHYIO U IUIOTHOCTH TIpH H.Y. (760 mm pm.cm., O °C).

Bapuant 12
Kaprouka camocrositensHoil paboTel. Tema "WpaeanbHbiil ra3. YpaBHEHHUE COCTOSIHHS

UIeaIbHOrO rasa. TemIoeMKOCTh HaeajJIbHOoro rasa"

1. OnpenenuTs MOJEKYIAPHYIO Maccy UAEaTbHOrO ra3a, KOTOPBIM Mpu JaBieHuu 2,5 6ap
u Temmneparype 75 °C uMeer miotHOCTh 2,71 ke/v®,

2. Hackonpko Oomnblie BMemnaercst B 0amioH, o0sem kortoporo V = 40 i, yriekucioro
raza, 4yeM Bojopojaa, npu temmeparype 15 °C u nmaBnenuu no manometrpy 15 Mlla, ecnu
OGapomMerpudeckoe naierue 750 ymm.pm.cm?

3. ITo Tpybam TerooOMeHHHKa, cocTosmero u3 379 tpyo mmamerpom 16 x 1,5 mm,
npoxoaut 6400 4%/ a30Ta, IPUBEIEHHOTO K HOPMAIBHBIM ycioBusiM. [laBnenue azota P, = 3
bap, a cpennsisi temneparypa cocrapisger 30 °C. OmnpenenauTs CKOPOCTh  JBIKEHUS a30Ta B
Tpy6ax Psyy = 150 mm pm.cm.

4. Tlpm xakoii TemmepaType HaxOAWICA TIa3 B 3aKpbITOM COCYAE, €CIH
npu HarpeBanuu ero Ha 140 K nasneHue Bo3pociio B 1,5 paza?

5. TaszoBas cmech wWMeeT CIeaylImuid MaccoBblii cocraB: CO, = 12%,
0, = 8%, Ny = 80%. Jlo kakoro maBlIeHHs HAJO0 CKaTh 3Ty CMECh, HAXOMISIIYIOCS MPHU
HOPMAJIBHBIX YCJIOBUSIX, YTOOBI IUIOTHOCTHh €€ cocTaBmia 1,6 ke/m®, a TeMIiepaTrypa ocrajiach
HEU3MEHHOM?

Bapuant Ne 13
Kaprouka camocTosiTebHO#M paboTHI. Tema "UneanbHblit ra3. YpaBHEHUE COCTOSIHUS
UJeanbHOro raza. TernnoeMKoCTh uaealbHOro raza"

1. Onpenenute o6beM 1 xkmons upeanbHoro raza CO Opu JaBiIeHUH S5 bap W
Temmeparype 60 °C. Kak M3MEHHTCS pe3ylbTaT, eCIIi B Ka4ecTBE HACAIBHOTO Tasa Oyjer
HCIIONB30Bad Hy ?

2. OmpenenuTh  KOJUYECTBO  KUCIOPOJA,  M3pacXxoJOBaHHOro W3  OauioHa
BMeCTUMOCThI0 40 71, eclu JaBjlieHHEe B HEM CHU3MIOCH OT 196 no 49 6ap, a Temmeparypa
ocTajach NMOCTOSHHOM U paBHoi 20 °C.

3. Ha ADC pabotaer ra3oTypOMHHAas YCTaHOBKa 3aKpbITOrO THIIA, UCIIOJIB3YIOIIas B
KauecTBe pabodero Teya yriieKucibli ra3. Uepes comioBbli anmapat npu temmeparype 550 °C u
nasieHun 8§ Mlla ra3 mojaercs Ha JomaTku TypOuHBI. OrpenenuTh HEOOXOIUMYIO IUIONIalb
BBIXOJTHOTO CEYEHHUsSI COILIOBOTO ammapara, €CIM CKOPOCTh BBITEKAIONIMX W3 HErO Tra3oB TpH
yKa3aHHBIX MapameTpax cocranisieT 90 am/c, a MaccoBblIif pacxos paBeH 3514 ke/c.

4. ITpy M3rOTOBJICHUHN DJIEKTPOJIAMIT UX HATOJHSAIOT MHEPTHBIM T'a30M TPH TEMIIepaType
t; = 150 °C. Ilox kakuM JaBlieHUEM JOJDKHBI HAIIOJIHATHCA JIAMITbI, YTOOBI PU TeMiepatype t =
300 °C, koropasi yCTaHABIIMBACTCS B JIaMIIe TIpU TOPEHUH, JaBlieHUe He mpesbimano Py = 0,1
Mlla.
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5. CpaBHUTH KaKyllIMECs MOJIEKYJIAPHBIE MacChl U Ta30Bbl€ MOCTOSHHBIE JBYX CMeECEH
CIIEYIOLEro COCTaBa:

1) ¢y, =0.7, Po, =0,2; Pco, =01
2) oy, =08, @, =02
Bapuant Ne 14

TOY MOCTOSITEIILHOUN TEL. M eanbHBIA Tas3. BHEHU TOSTHUS
Kaprouka camMoCTOSTEILHO abo Tema "Hnea a3. YpaBHEHHE COCTO
UIeaIbHOrO rasa. TemIoeMKoCTh HaeajJIbHoro rasa"

1. ITpu remnieparype 800 °C u nasnenuu 0,1 MIla nnoTHOCTH ra3za
p = 0,4477 x2/m>. Yo 310 3a ras? (MonekynsipHble MacChl UJI€aTbHBIX Ta30B: BOJOPO/I -

My, = 2xel kmonb; meon - 1y, , = 20,2 ke/kmonb; aproH - 11, = 40 K2/kMONb; KPUIITOH - A1, =
84 KI/KMOJIb; KHCIIOPOX - fi, = 32 K2/KMOIb.)

2. KoMmripeccop nojiaet cxxatblii BO3JyX B pe3epByap, IIPH 3TOM JIaBJICHHE B pe3epByape,
U3MEpEeHHOe MaHoMeTpoM, nosbimaercs ot 0,1 no 0,8 Mlla, a temnepatypa - ot 20 no 27 °C.
Ornpenenutb Maccy Bo3ayxa, IIOJJaHHOTO0 KOMIIPECCOPOM B pe3epBYyap, eciid 00beM pe3epByapa 5
%, a Gapomerpuueckoe naBieHue cocTapisaer 750 am pm.cm. = 29 Ke/kmon).

3. Maporypbunnas ycranoBka MOmHOCTRIO N - 100 MBm uMeeT yAelbHBIH pacxo
tormmBa ¢ = 0,37 ke/kBm  u). Kakoit nmomkHa OBITH MaccoBas CyMMapHas Iojaua
BEHTWJISITOPOB, TMOJNAIOIIUX BO3AYX B TOMNKY KOTIA, €CJIM OOBEMHBIM pacxoa BO3JIyXa,
IPUXOSIIKiACS Ha | k2 TOILIMBA, COCTABISCT 15 A° , OTHECCHHBIH K HOPMAJIbHBIM YCIOBUSIM.

4. B wwmHzpe ¢ miomaasio oceoBamms 100 ¢y’ maxommres Bosayx. IlopireHs
pacnionoxeH Ha BeicoTe 50 cv oT nHa nunuHApa. Ha mopriens knagyT rpy3 Maccoid 50 ke, mpu
9TOM OH onyckaercs Ha 10 cu. OnpenenuTs TeMIiepatypy BO3ayxa IMOCIE OMYCKaHUS MTOPIITHS,
ecnu 70 Toro nasienue 6wu10 101 x//a, a Temnepatypa 12 °C.

5. PaccuuTaTh TEIUIOEMKOCTH C CMECH MApOB AMOKCHIA yriiepoaa W Boabl. MaccoBas

Joiis nuokeua yraepoaa paHa 0,9383. Pacuer npousBecTH, cuntas
c=1f(t) ama200 °C.

Bapuanr 15
Kaprouka camoctostensHoil pabotel. Tema "WpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

AOEeILHOrO raza. TelmIioeMKOCThb UeaJIbHOro ra3a”

1. OnpenenuTh Ta30BYIO MOCTOSHHYIO U YACIBbHBIA 00beM a30Ta mpH Temmeparype 15 °C
U JaBJIEHUU 510° Ia.

2. bannon ¢ kuciopogom odbemoM 40 1 umeer u3dbITouHOe AasineHue 13,9 Mlla npu
temrneparype t; = -23 °C. Onpenenuts U30BITOYHOE JaBJIEHUE KUCI0poaa B OaJIIOHE 1OCie TOTo,
Kak Temneparypa ero crana t; = +27 °C. OnpenenuTs KOJIMYECTBO KHCIOpPOJa, KOTOPOE Hal0
BBIITYCTUTh, YTOOBI IIpu Temneparype t3 =t, = 27 °C naBieHue 0 MaHOMETPY CHOBA YHaJslo 10
Pius6 bapomerpuueckoe naBnerue npuHsaTh P = 750 ym.pm.cm.

3. B Bozayxomoporpesarenb MOCTyNaer 2 m¥e Bo3ayxa npu temneparype 25 °C u
M30BITOYHOM JdaBieHuH 272 mm.pm.cm. ONpeAeNuTh CKOPOCTh IMOJOTPETOrO0 BO3JIyXa B
BO3/yXOBO/JIE ITOCIIE BO3/IyXOIOJ0TPEBATEN, €CIIU BO3LYXOBOJ HUMEET MPSIMOYTOJIbHOE CEUCHUE
1,6 x 2,3 m. Temmeparypa momorperoro Bo3ayxa paBHa 220 °C. BapoMmerpuyeckoe naBieHUE
cocrasisger 740 mm.pm.cm. (Tporecc B BO3AYXOMOJIOrpeBaTeie CYUTATh U300apUIECKUM).

4. Kakoe paBieHue pabouell CMeCH YCTaHABIMBACTCS B IWJIWHAPAX JIBUTATENS
aBTOMOOWMIIS, €CIIM K KOHITY TaKTa C)KaTUs Temreparypa nossimaercs oT 50 1o 250 °C, a oobem
ymenbIaercsa ot 0,75 no 0,12 2 ? IlepBoHavanbHOe naBienue paBHo 80 x//a.
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5. IlapuuanbHoe naBlieHHE aMMHaka B cMecH ¢ BoszayxoMm coctaBiser 0,02 Mlla.
Onpenenuth, B3pHIBOONIACHA JIM JIaHHAsE CMECh T'a30B, €CIM HemomyctuMmoe coaepkanne NHsz B
00BemMHBIX Hosix coctaBisieT 0,16.. .0,28 %? a obmiee naBnenne cmecu pasuo 0,1 Mlla.

6. Bapuanrtbl kypcoBoii pa6orbl uiau PI'P nmo aucnunimne

3amaua Ne I. ITnockast cTeHKa IUIOMIAabI0 F TOJMIMHOM 01 OMBIBAETCS C OJTHOW CTOPOHBI
TOPSTYMM Ta30M C TeMIIEpaTypoi t,,. . CteHka co CTOPOHBI BOJIBI C TEMIIEPATYPO t,, MOKpBITA

CJIOEM HAKUIH TOJIIIMHOM O2, TETUIONPOBOJHOCTH CTANM A1, Hakumu Ay . Koadduuument
TETJIOOTJaYH CO CTOPOHBI Ta30B 0O 1 CO CTOPOHBI BOJIBI 01, .

Ornpenenurs:

1. Koadduuument rernonepeaayn ot raza K Boje.

2. I110THOCTH TEIJIOBOIO MOTOKA.

3. KonngecTBO nepenaHHON Yepe3 CTEHKY TEIJIOTHI 32 CYTKH.

4. Temrieparypy Ha IIOBEPXHOCTH HAKUITH, CTAIGHOW CTEHKH U B TNIOCKOCTH
CONPUKOCHOBEHUS MeTajIa M Hakunu. McxoaHelie naHHble B Tadmuie 1.

Taoauna 1
Bapu- | 01 t, t, 0 M Ao oy oo f, [Tpume-
aHT MM OC1 OC2 MM Bm Bm Bm Bm M YyaHue
mM-K | m-K | v* K | v* K

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

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
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27 38 200 235 4 57 0,8 60 3600 7

28 45 190 255 15 50 0,8 45 3800 4

29 35 180 245 25 59 0,8 32 4350 5

30 40 170 250 3 50 0,8 56 4200 8
3amaya 2

I"a3bl ¢ TemIieparypoii t,, MepefaroT 4epe3 METaIMYECKYI0 CTCHKY TPYObI JHaMETPOM

di n owaneio F rerory Boze, nmeromeii remneparypyt,, . Kosdduument rennoornayn or

ra3oB K METAIUTMYECKON CTEHKE M OT HapYXKHOW MOBEPXHOCTH K BOJE 0. TOJIIMHA CTEHKH 02,
TETJIOTPOBOIHOCTD Aj.

Ornpenenurb:
1. Koaddumment temmonepenauu u TEIIOBOM MOTOK, IEpEAaBaeMblid OT T'a30B K BOJIE.
2. Bce TepMHuyecKre COPOTUBICHNUS, KOA(D(UIIMEHT TETJIONEpeaayt U TEIIOBOM MOTOK

AJI ci1ydast, €CJIM CTaJlIbHasA CTCHKA ITIOKPhITa CO CTOPOHEBI BOABI CJIOEM HAKHIIH TOJIIITUHOM 63 C >\.3

= 1,75 Bm/m 'K, a CTOPOHBI Ta30B - ClIoeM caxxu ToamuHoi 6 ¢ A = 0,09 Bm/m K
3. Onpenenuthb BCe BETMUMHBI, 0003HAYCHHBIC B 11.2, UCIOJB3Ys IPU 3TOM (POPMYJIIBI 115t

IUIOCKOM CTeHKU. MIcXoaHble naHHbIe B Ta0mue 2.

Tadauma 2
Bapu- | Marepuan | f, dq t t oy o o1 O O3
aHT CTCHKH e 2HCy HCo Bm Bm MM MM MM
°c °c wiK | 2K

1 Cranb 2 120 300 60 40 1000 15 1,8 8,0
2 Cranb 15 3 125 350 55 50 1100 15 1,9 7,0
3 Cranb 15 4 130 350 55 50 1200 2,0 2,5 6,0
4 Craisb 15 5 145 350 50 45 1000 2,5 2,8 8,0
5 Crainb 6 120 350 60 45 1200 15 2,2 7,0
6 Craisb 33 7 125 250 55 40 1250 1,7 2,4 55
7 Craib 8 130 200 65 50 1100 1,8 2,2 7,0
8 Craisb 33 9 145 250 50 45 1000 2,0 2,5 6,0
9 Craisb 33 10 150 300 55 40 900 2,5 2,8 5,0
10 Hepkas. 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 Hepkas. 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 Hepkas. 15 51 650 130 130 2200 0,8 15 0,5
15 Hepkas. 2 45 500 120 110 2000 1,6 2,3 0,7
16 Hepxas. 3 40 550 110 100 2100 1,4 1,9 0,7
17 Hepkas. 4 35 500 100 90 1800 1,6 2,4 0,8
18 Hepxas. 5 51 700 140 140 2250 1,8 2,6 0,7
19 Hepkas. 6 45 750 130 145 1850 0,5 1,8 0,6
20 Hepxas. 7 40 700 120 125 1900 1,0 1,7 0,8
21 Jlatynp 8 35 400 110 90 1500 15 2,5 0,4
22 Jlatynp 9 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 Jlatynp 11 30 300 80 70 1300 15 2,2 0,5
25 JlaTyHp 12 25 250 70 75 1200 2,5 2,8 0,5
26 Jlatynn 13 15 400 60 90 1350 2,0 2,5 0,4
27 JlaTyHp 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
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29 JlatyHp 30 300 95 70 1500 0,8 1,2 0,6

(6]

30 JlatyHb 6 35 250 | 105 75 1350 0,6 1,4 0,7

7/ . KapTouku caMoCTOATEIbHOM Pa0oThI CTY/IEHTA 10 pa3eny
«Temionepexaua»

KoHTponb 3a ycBoeHHMEM MaTepHalia CTYJACHTaMHU IMPOBOJUTCS C MOMOIIBI0 KapTOUYEK
camMoCTOsTeNIbHON paboTel. CopepkaHWe KaXJOH KapTOYKM NPUBOAMTCA nanee. Kaprodka
COJICPKHT 3a/1a4y, B KOTOPOil HEOOXOIMMO ONpeAeauTh 5 BennuuH. OTCI0/1a ¢ Y4€TOM BECOBOTO
KOd((UIMEHTa CI0KHOCTA OTBETOB MPOCTABIISIETCS OICHKA IO MATHOATEHOUN cucTeme. Permas
3ajady, CTYACHT MPHUBOJUT COKPAIICHHYIO CXEMy IIpolecca, 3aluch HCXOIHBIX TaHHBIX,
pacueTHbie (GOpMYIBI U MOAPOOHBIE pacueThl. OCO00 BBIIETSETCS PE3yJNbTaT BBIYMCICHUN C
00s13aTeNIbHBIM yKa3anueM enuHull B CH.

Bapuanrt 1
TpyOonpoBoa HapyKHBIM JauamMeTpoM Oy = 70 MM MOKPBIT CIIOEM H3O0JISIMH U3 acaibTa

tonuHon 50 mm. TermonpoBoanocTs acdansta A = 0,6 Bm/(m 'K). Temneparypa HapyKHOU
MOBEPXHOCTU TPYOBI '[C2 = 340 °C. TemaoBbIe TOTEPU MPHU ITOM JIOJDKHBI COCTABIISATh HE OoJiee

q| = 280 Bm/m. KodpdummeHT TErmmooTaaud OT MOBEPXHOCTH H3OJSIUH K OKPYKAIOMIEMY

BO31YXy 0. = 7 Bm/m? K

Onpenenurs:

1. Temneparypy BHEIIHENH TOBEPXHOCTH U30JISALIUN.

2. OueHuTh 1eNnecoo0pa3sHOCTh MPUMEHEHUS U30JISIIUU U3 acdabTa.

3. Ecnmm w3ossinusa w3 acdanbra HE 3PQPEKTHBHA, C TMOMOIIBIO CIIPABOYHHUKA BHIOPATH
APYTYIO.

4. Paccuutarh CyTOYHBIE MOTEPU TEIJIOTHI OT TPYyOONpPOBOJA, H30JIUPOBAHHOIO
acdanpToM Ha juiuHe 10 M.

5. PaccunTarh 3Ha4YCHHE q| JJIA pr60np0Boz[a 0e3 H30JAMU B IPCATIOJIOKCHUH, YTO

tc2 OCTarOTCsl HEM3MEHHBIMH, a TEMIIepaTypa OKpyxkaromiero sozayxa t ;= 20 °C.

Bapuanr 2
2 Tlnomaaps KAPIUYHOM CTEHBI 37aHus cocTaBiseT 100 M Tommuaa cTeHEl

o = 250 mm. TemnompoBoaHocTh kupnuya A = 0,8 Bm/m*K Koadduuument remnooraaun ot
BO3JlyXa B IIOMELIEHUHN o1 = 9 Bm/m K Koadppuuument TEIIO0
OTJauud OT HapyXHOM TOBEPXHOCTH K OKpyXawolemMy Bo3ayxy o2 = 22 Bm/m K
Temneparypa Bo3ayxa B nomemwennn t, = 15 °C, Temneparypa HapyxHoro Bosayxa t, = 20
°C.
Onpenenurs:

1. CyTouHBIE TOTEPH TEMIIOTHI UEPE3 CTEHY.

2. TemniepaTypy BHYTpEHHEN MOBEPXHOCTH CTEHBI.

3. TemnepaTypy Hapy>KHOW OBEPXHOCTHU CTEHHBI.

4. Bo CKOJNBKO pa3 yMEHBIIAIOTCS MOTEPH TEIUIOTHl Yepe3 CTeHY, €CIH €€ CHapYXKH
YTEIUTUTh BEPMHUKYJIUTOBBIMHU TUIUTAMH TOIMIUMHON 20 amm, TermonpoBoaHocTbio A = 0,08 Bm/m
'K (02 1 t,, OCTaIOTCSI HEU3MEHHBIMU/ .

5. TeMHepaTypy MMOBCPXHOCTU KaCaAHUSA KUPIINYA U BEPMUKYIIUTA.
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Bapuanr 3
TpyOy ¢ XOJOAMJIBHBIM areHToM /(peoHoM/ HapyXHbIM auamerpoM d = 25 mm

HEOOXOJMMO TIOKPHITh TEIJIOBOM HW3OJIALMEH, TOJIIWHA KOTOPOW 10 KOHCTPYKTHBHBIM
coOoOpakeHHsIM He MOXeT mpeBbimath 8 mm. KoapUIHMEeHT TemmooTnadn K MOBEPXHOCTU
U30JISIUH - BEJIMYMHA IIOCTOSTHHAS U Oy/IeT o =

= Bm/m* K. Bo mbexanne ncnapenns gpeona 13 /TemmepaTypa HachImenns npu P= 1
bap cocrtapisiet -30 oc/ TeMIIepaTypa Hapy>KHOU MOBEPXHOCTH TPYObI HE JODKHA MPEBBIIATEH 28
°C. Temneparypa OKpy:xarouie cpeast t, =25 °c

Onpenenurs:

1. C nmnomoumplo cHpaBOYHMKA MaTepuald U30JSIIMM, IPENEIbHOE 3HAYCHHE
TEIUIONPOBOAHOCTH, KOTOpOe O0ECHeYUT CHIKEHHE TEIUIONOoBoAa K TpyOe M TeM caMbIM
Temrneparypy Tpyost -28 °C.

2. JIuHeliHy10 IJI0OTHOCTD TEIJIOBOTO MOTOKA ISl H30JIMPOBAHHOMN TPYOBI.

3. Cyrounslii TemonoaBox K Tpyoe Ha amune 10 u.

4. Temneparypy Hapy>KHOM MOBEPXHOCTH U3OJISALIUH.

5. TemnepaTypy BHYTpEHHEH MOBEPXHOCTH TPYOBI C TOJIIUHOW CTEHKH 1 mm, ecnu
KO3 (UIIMEHT TEIJI00TAaYH OT ppeoHa o = Bm/M* K

Bapuanrt 4

Yo
d,

ropstdasi Boja co cpejueii remneparypoii t, = 120 °C. Crapyxu Tpy0da OKpbITa ABYMsI CIIOSIMH

o

BuyTtpu TpyGompoBoga auaMeTpom 150/145 mm w mmmuoi 10 m mporekaer

u3oisiiud. TlepBeiit cioit mMeet tommuuy o1 = 15mm wm M= 0,15 Bm/m K, BTOpOI CIOM
TonamuHoN 62 = 30 mm u Ay = 1,28 Bm/w K TennonpoBoAaHOCTs MaTepuana Tpyosl Ay, = 18 Bt/m
K. Temneparypa oxpyxkatomeii cpeapt t, = -5 °C. Kosppuument rtemnoorsaun ot

e
MOBEPXHOCTH M30JISIIMU K OKPYKaloMeMy BO3ayxy o2 = 15 Bm/u 'K a oT BOIbI K BHYTpEHHEU
noBepxHocTH TpyOs! o = 500 Bm/M? K.

Ornpenenurs:

1. IToTepu TEMIOTHI B OKPY’KAIOLIYIO cpeay B TeueHue 15 u.

2. TemmniepaTypy BHYTPEHHEH U HAPY>KHOU MOBEPXHOCTEH METAJUTMUYECKOU TPYOHI.

3. TemnepaTypy MOBEPXHOCTH U30JISILIUH.

4. Temneparypy B MeCT€ KOHTAKTa U30JISILIMOHHBIX CIIOEB.

5. OuenuTth 3((HEeKTUBHOCTH MPUMEHEHUS BTOPOT'O CII0S U30JISALIUH.

Bapuanr S
[To MenHOMY NpPOBOJHUKY C IJIOLIA/bIO CEYEHHUS 3 M MPOXOJUT TOK cuiioil 18 A.

VY aenpHOE 3neKTpuyecKkoe conpotunienue meau p = 0,018 Ommnd® /. [TpoBOIHMK HEOOXOAUMO
U30JIMpOBaTh pe3nHoBoi m3omsiuert ¢ A = 0,15 Bm/u 'K Ilepenan temmnepaTypbl 1O TOJIIHHE
M30JISIIMK He AoJpKeH npesbimath 4 °C. Temnepartypa okpysxaromei cpeasl pasHa 20 °C.

Ornpenenurs:

1. JIuHeiHy10 MIIOTHOCTH TEIJIOBOTO MOTOKA.

2. TonmuHy c10s1 N30JIALUY.

3. Tepmuueckyro 3QGEKTUBHOCTh M3OJIALUN MEIHOTO MPOBOAHUKA, eclid KOd(D(UITUEHT
TETUTOOT/Ia4YH OT MOBEPXHOCTH M3OJISIIIH K OKPY)KAIOLIEMY BO3IIyXY
a=20°C

4. MecsuHbIl pacxo/ 3JIEKTPOIHEPTHH B KuiloBaTT-4yacax Ha Harpes 100 wm mpoBosa.

5. TemnepaTypy Menu U TeMIepaTypy MOBEPXHOCTH U30JIALINH.

Bapuaur 6
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[lnomaas MOBEPXHOCTHM  JABOMHOTO  OKOHHOTO  CTEKJa  COCTaBiseT 2 M.

TennonpoBoaHocTh cTekia coctaBisier 0,8 Bm/m K. CpemHsis Temmeparypa ; OKpyKaromen
cpensl B 3umHMM niepuox -20 °C. TemmepaTypa Bo3ayxa B IOMENICHUH JOKHA COCTABIATH +18
°C. KoaduiueHT TermiooTaauu OT Hapy»KHOTO CTEKJIa K OKPYXKaIoIeMy BO3IyXy paBeH 5 Bm/m
‘K. KoaddunmeHnt Temnoornaun OT BHYTPEHHETO CTEKIa K BO3AYXY B MOMEIICHUU COCTABIISICT
8,5 Bm/v® K. Mexy CTEeHKaMH HaXOJUTCSI CJIOW HEMOJBUKHOIO BO3JyXa TOJIUMHOH 60 Mm
teronpoBoAHOCThI0 0,02 Bm/m K. Tonumna ctexon 4 mm.

Onpenenurs:

1. [ImOTHOCTH TEIIOBOTO MOTOKA, MPOXOISLIET0 Yepe3 IBOMHOE CTEKJIO.

2. TemnepaTypy MOBEPXHOCTH CTEKJIa CO CTOPOHBI KOMHATHI.

3. TemriepaTypy HOBEPXHOCTH CTEKJIA CO CTOPOHBI OKPYXAIOIIEH CPE/Ibl.

4. CpeqHIo0 TeMIepaTypy Bo3ayxa MEeXAy CTEKIaMH.

5. CyTo4HYIO MOTEPIO TEIJIOTHI B OKPYKAIOIIYIO CPEy Yepe3 OKHO.

Bapuanrt 7
DnexkTponpoBoa  guamerpoM O = 2 mm  OXJNaXJaeTcs ITOTOKOM BO3AyXa IIpH

2.
kodpurmente ternoornaun o= 20 Bm/m” K. Temreparypa MOBEPXHOCTH METAJUTHYECKOTO
IIPOBOJIHUKA He JoipkHa npeBblmats t = 80 °C. Temneparypa Bozayxa t,. = 20 °C.

Onpenenurs:
1. TonmuHy pEe3MHOBON HM3OJSAIUU HA MPOBOAC Ay 0,15 Bm/m 'K mpu xoTopoii yepes
IPOBOJ MOXKHO TPOIYCTHUTh MaKCHMajbHYIO CHIy TOKa HpH Tex xe t. u t , eciu

KOA((UIMEHT TEIUIOOTIauU OT M30JIALUU K BO3IYyXY YMEHBIIUTCS 10 3HaUeHus oy = 15 Bm/w?
K.

2. Bo CKOIbKO pa3 MaKCHUMAalbHBI TOK MPEBBICUT CUJIY TOKAa IPU OrOJICHHOM
MIPOBO/THHKE.

3. TerioBBIC TOTEPH B TCUCHHE Yaca C 1 m MOTOHHOMW JUTMHBI OTOJICHHOTO MPOBOIHUKA.

4. TeruioBble OTEPU B T€UEHUE Yaca C | . MOTOHHOW JJIMHBI IPOBOJHUKA C U30JIsALUEH
[IPU MPOMYCKAaHUH MaKCUMAJIbHOTO TOKA.

5. TemmepaTypy Hapy»XKHOU MOBEPXHOCTH U3OJISIIIAN TIPH MTPOITYCKAHUT

MaKCHUMaJIbHOTO TOKA.

Bapuanr 8
B nmpou3BOACTBEHHBIX YCIOBHUSAX TEIUIOBBIE MOTEPU TPYOOIPOBOJOB OINPENETSIOTCS C

IOMOIIBIO  TeIJOMepa, KOTOpBIA TMpeAcTaBiseT CcoOO0H  pe3uHOBYIO JIEHTY, IUIOTHO
OPWKUMaeMyl0 K Hapy)KHOM TNOBepXxHOCTHM TpyOompoBoaa. Temmeparypa HapyXHOH U
BHYTPEHHEH MOBEPXHOCTEH JIEHTHI H3MEPSIETCS TEpMOIIapaMH.

Ornpenenurs:
4,
dl
170/160 mm ¢ wmsomsaumer w3 3oHomura / A = 0,072 Bm/wK tommmuon 110 mm, eciaun
TEMIIEPATYPHI TOBEPXHOCTEH pe3nHOBOM / A = - 0,16 Bm/m 'K/ 1eHTBI TOMIMHON 3 MM paBHBI 55
usl,5 °C.

2. TemmepaTypy OBEPXHOCTH TPYOOTIPOBO/IA MO U3OJSAIHEH.

3. Ouenutp 3((PEKTUBHOCT MPUHATOW TEIUIOM3ONSALMM, €ClIU  KOd(P(PULUEHT
TEIUIOOTJAYU B OKPYKAIOIIYIO Cpeay o = 5 Bm/v* K.

4. CyTouHbIe TOTEPH TEIUIOTHI B OKPYKAIOLIYIO Cpely Ha JUTuHE 1 m.

5. Omubky n3mMepeHu, eciy NocIeAYOUUI pacueT TeIJIOBBIX MOTePh MPOU3BOAUTD IO
dbopmynaM A MIIOCKOH CTEHKHU.

1. JluHelHyl0 TMJIOTHOCTH TEIUIOBOTO TOTOKA Ha TPYOOIPOBOJAE IUAMETPOM

Bapuaut 9
W3BecTHO, uYTO mpu paboTe XOJIOAMJIBHOM YCTAaHOBKM TeMIEepaTrypa HapyKHOH

MOBEPXHOCTH €€ cTabHOro / A = 48 Bm/m 'K/ TtpyOomnpoBoaa quamerpom 130/115 mm paBna 0 u
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-3 °C COOTBETCTBEHHO NPU OTCYTCTBHH W HAJIWYMH BHEUTHEH M30JAIMK. MaTepuan u30sud -
MIEPCTIHOW BOWIIOK / Agoiin. = 0,046 Bm/m 'K/. TommmnHa wzomsmuu S mm. Temmeparypa
okpyxkatomiero Bo3ayxa 30 °C. KoahduimenT TenaooTaun K OKpyXKaroleMy BO3AyXy - BEJH-
YUHA MOCTOSTHHAS ¥ paBeH 12Bm/m K, . Onpenenursb:

1. TemmomoaBox k TpyOompoBoay Ha y4dactke 1 m st cioydas ¢ usossinueid. /Tlorepu
XJIaJOTIPOU3BOAUTEIBHOCTH /

2. TemmepaTypy MpOTEKAOIIET0O B UW30JHPOBAHHOW TpyOe TEIUIOHOCHTENS B
MPEINONIOKEHUH, YTO KOI(PGUIUEHT TEeIUIOOTJAYd OT BHYTPEHHEH CTEeHKH TpyObl K
TerIoHocHuTeNo cocrapiusier 10 Bm/m K.

3. To xe, 4TO U B 1.2, paccMaTpuBas TpyOOIpoBoJ 0e3 U30JSAUH.

4. Kputnueckuit JuamMeTp U30JIALHH.

5. TemnepaTypy MOBEPXHOCTH U3OJISIIIHH.

Bapuanr 10
CranbHas Tpyba BHemHHMM auaMeTpoMm 100 MM mpH TOJIIMHE CTEHKH 5 MM IOKpBITA

cioeM acanbToBoil nsomsiuuu. B tpybe mporexaer Boga / t, =80 °C,  a1= 1950 Bm/m K
CHapyxku Tpyba ombiBaercs Bospyxom /t, =15 °C, u; = 10,5 Bm/u "K/ TermionpoBoaHOCTb

CTal O¢; = 45 Bm/m 'K acdanbra ay, = 0,668m/m K. OnpenenuTs:
1. Kputryeckyro TOJIIUHY C10s acabTa.
2. MakcuManbHOE 3HAUYCHHE TCILIONOTEPb.
3. Tentonotepy OT TPyObI 6€3 N3OIALMK /BETMYMHEL t, M 0 OCTAIOTCS HEM3MEHHBIMA/.

4. Temnepatypy Hapy»XHOU MOBEPXHOCTU C KPUTHUUYECKUM CIIOEM.
5. TemniepaTypy TpyOOIpoBOAa MO U30JSIUEH.

Bapuanr 11
OroJieHHBIN AJEKTPOINPOBO/I, UMEIOIIMI Temneparypy nosepxHocta 90 °C, oxnaxaaercs

Ha Bo3nyxe. Juamerp npoBoja 2 mm. Temneparypa Bozayxa 18 °C. KoaddummenT ternoornaun
OT MPHUBOJIA K BO3AYXY 01= 22 Bm/m K.

Ornpenenurs:

1. [ToTepu TEMIOTHI B OKPYKAIOIIYIO CPEy OT JIEKTPONPOBOAa Ha AnuHe 1 M.

2. Temmeparypy, KOTOpylo OyAe€T HMETh NPOBOJ, €CIHW €ro TMOKPBITh HU30JSAIUeH
TONIIMHON & = 5 MM, a CUIy TOKa B MPOBOJIE COXPAHUTh HEU3MEHHOW. TeriaonpoBOJHOCTH
u3oisiud A,;; = 0,16 Bm/m K. KoaddunmeHT TermiooTaaqu K MOBEPXHOCTH M30JAIUN o =11
Bm/m K.

3. Kputuueckuit nuametp u30sA11N.

4. Temneparypy MOBEPXHOCTH U30JISIUH.

5. Cuity TOKa, TPOXOAIIYI0 MO MPOBOJAHUKY, €CIIM MaTepual MPOBOJHHKA - MEIb C
YIAEIbHBIM IEKTPUYECKUM cortpotuieHuem p = 0,018 Ommm? /.

Bapuant 12
Ha TtpybOomnpoBose HapyXHBIM, JTUAMETPOM d, = 60 mm u Temmeparypoii
t = 320 °C ynoxeHa wuzonsuus ToMmUHOM 30 MM, TENMIONPOBOAHOCTHIO Mz =
=0,2 Bm/m K
Onpenenuts:

1. TemmepaTypy Hapy>KHOH IMOBEPXHOCTH M3OJIAILIMH TP TEIJIOBBIX MOTepsax (, = 260
Bm/m.

2. Ilpu Tex ke TEIUIOBBIX MOTEPSIX TeMIEpaTypy MOBEPXHOCTH M30JIALUU 1O GopMmyliam
JUISl TUIOCKOW CTEHKH.

3. OueHuTh 11€1ecO00pPa3HOCTh NMPUMEHEHHUS JaHHOTO THMA M30iAuuu npu o2 = 10
Bm/m K
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4. TIpu q, = 260 Bm/m paccunTaTh TEMIEPATYPy HOBEPXHOCTU U3OJALHUU, €CIU  Ayy =

0,2 + 510°, ncrons3ys OpMyYIIBI TS TIOCKOH CTEHK.
5. Omnpenenuth CyTOYHBIE IMOTEPH TEIUIOTHI OT HM30JUPOBAHHOTO TPYOONpOBOJA Ha
yudacTke JInHOo# 10 m.

Bapuanr 13
[Tnockyro moBepxHOCTh ¢ TemriepaTypoi 400 °C He0OX0aUMO M30JIMPOBATh TaK, YTOOBI

NOTepU TEIUIOThl He mpeBblianin 450 Bm/m* . Temmeparypa BHEIIHEH IIOBEPXHOCTH
TETJIOM3OJISIIIMH TIPU STOM JIOJDKHA COCTaBIsATh He 6oee 50 °C. Onpenenurs:

1. TonmuHy U30ISIUOHHOTO CJIOS U3 COBEJIHMTA, TEIIONPOBOAHOCTL KoToporo A= 0,09 +
87:10° Bm/u K.

2. CyTrou4Hbl€ MOTEPH TEIUIOTHI Ha YYACTKE CTEHKH ILJIOMIAIbI0 5 M 2,

3. KoadodunueHt Temioornaud OT MOBEPXHOCTH H3OJIALUU K OKPYXKAIOUIEMYy BO3IAYXY
temneparypoii t =20 °C.

4. COOTHOILIEHHE MEXJY YyIETbHBIMU TEPMHUYECKUM COIMPOTUBJICHHUEM  TEIUIO-
MPOBOAHOCTH Yepe3 U3OJSLMOHHBIA CIOH U YIENbHBIM TEPMUYECKUM COMPOTHUBICHUEM
TEIJIOOTAAYH K OKpYXKaIoLIeMy Bo3ayxy Temmepatypoit t =20 °C.

5. Kak u3MEHHTCS TOJNIIMHA H30JSIUOHHOIO CJIOS, €CIAM B KAayeCTBE H3OJISIUU
MCIIOJIH30BaTh aCOECTOBYIO TKAHb C Ay; = 0,05, a mOTepH TEIUIOTHI OCTaBUTh HEU3MEHHBIMHU.

Bapuaur 14
CTEeHKM Me4Yu COCTOSIT U3 BHYTPEHHEIO CJIO0sI HEPXKABEIOIIEW CTanu TOJIUMHOW 15 am,

MOKPBITOIO0 BHEIITHUM CJIO€M acO0eCTOBOM M30JSIIMU TONUHON 5 cm. TeMrnepaTypa BHyTpeHHEH
MOBEPXHOCTU METaJUIMYeCcKOi cTeHku paBHa 550 °C, a HapyxHO# moBepxHocTH acbecrta 45 °C.
IInomane moBepxHOCTH CTEHKH 1,5 M. TemnonpoBOIHOCTh CTAIM U acOecTa COOTBETCTBEHHO Aq
=19 Bm/m 'K, h» =0,7 Bm/m K.

Ornpenenurs:

1. CyrouHble OTEPH TEILIOTHI YEPE3 CTEHKY.

2. CoOTHOLIEHHE MEXTYy TEPMUUYECKHUMH COINPOTHUBIECHUSMHU CJIOS METayla U Cios
W30JISILIHH.

3. TemnepaTypy B MecTe KOHTaKTa MeTajljla U U30JIS11H,

4. KoappuuueHT TernooTaaun K okpyxarouieit cpene ¢ remneparypoii 20 °C.

5. I'pagueHT TemMnepaTypsbl 110 TOJIIIMHE U30JISALINH.

Bapuanr 15
XKenezoberonnas apiMoBasi TpyOa BHyTpeHHHM auamerpom 0o = 800 awm, HapyX HBIM

nuamerpoM Oz = 1300 mm u teronpoBoaHOCThIO A1 = 1,1 Bm/m 'K nomkHa ObITh (yTepoBaHa
BHYTPH OTHEYIOPOM TEIIONPOBOAHOCTBIO A1 = 0,5 Bm/m K.

TemoBble MOTEPU C OJHOTIO MOTOHHOTO MeTpa TpyObl HE JOJKHBI npeBbimars 2000
Br1/M, a TeMniepatypa MoBepXHOCTH xkese300eToHHOi crenku t, He Beiue 200 °C. Temneparypa

BHYTPEHHEH roBepxHocTH pyreposku t, =425 °C.

Ornpenenurs:
1. TonmuHy GyTEepOBKH.

2. TemnepaTypy Hapy>KHOI MOBEPXHOCTH TPYOBI t. 5

3. CpenHuii rpaJueHT TeMIEpaTypshl 10 TOIIIHUHE (YTEPOBKHU.

4. CyTrouHble TOTEPH TEIUIOTHI OT TPYObI Ha yyacTke JuInHOU 10 M.

5. Cpenuuii k03(pPUIMEHT TEMIOOTHAUYU OT KeIe300€TOHHON TpyObl B OKpPY)KAIOIIYIO
cpeny ¢ temneparypoit 20 °C.

Bapuanr 16
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Wzomstiust Tonmmuaol 60 mm ¢ Ay = 0,2 Bm/m K, cMOHTHpOBaHa Ha TPYyOONpPOBOAE
auamerpoMm O = 60 mm. TemmepaTypa Hapy)KHOH MOBEPXHOCTH TPYOOIIPOBOA t, =320°C

Temnossle norepu cocraBisAoT ¢, =260 B1/Mm.

Onpenenurs:

1. TemnepaTypy Hapy>KHOM MOBEPXHOCTH H3OJISAIIUU 110 POopMyIIaM IS [HIAHIPUIECKON
CTEHKH.

2. Temnepatypy Hapy>KHOU MOBEPXHOCTH U3OJISAIHH 110 GOpMYJIaM JIJIsl TUIOCKON CTEHKH.

3. CyTouHbIe TOTEPH TEILIOTHI HA yYacTKe TpyOorpoBoaa JiiuHou 10 M.

4. Ouenutb 3(GGEKTUBHOCTH MPUHITON U3OJISIIAU, €CIH KOI(DPHUIIMEHT TETIO0TIa4YHd OT
Hapy>KHOH OBEPXHOCTHU B OKpYKaromyto cpeay o =7 Bm/m K

5. I'pagueHT Temmeparypbl Ha HapyKHOM IOBEPXHOCTH M30JALIMM, €CIU TEMIIEpaTypa
oKkpy:xaroieit cpensl cocrasisier 20 °C.

Bapuanr 17

Mennslii IpOBOA IUIOLIAJIBIO CEYEHUS 2 MM MOKPBIT M30JIALMEH TONIUHON 4 mm.
Cuna toka, npoxonsumias 1o nposogy, J = 16 A. YaenbHoe 31€KTpUYECKOE CONPOTUBIICHUE
MeIH 0,018 Om mm/m, KO3 UITUEHT TEIUIOOTIA9H

OT IpoBOJa K BO3ayxy 17 Bm/m? 'K, TeraonpoBOAHOCTh HM3OJAIUU Ay = 1510 Bm/m K.
Temneparypa okpysxkarotiero Bo3ayxa 20 °C.

Onpenenurs:

1. HapyxHyt0 TeMIeparypy MEIHOTO IIPOBOJIHUKA 0€3 U30JISIIIHH.

2. HapyxHyto TeMreparypy MeIHOTO MPOBOIHUKA MOJI U30JISIHEH.

3. Kputnueckuii nuametp u30msIuu.

4. Tlotepu PJEKTPUYECKON MOIIMHOCTH /B KWJIOBATT-yacax/ OT HarpeBa MPOBOJHHMKA 3a
cyTku Ha juiHe 100 m.

5. Temnepatypy Hapy>KHOM MOBEPXHOCTH U3OJISALIHH.

Bapmuant 18
Kopmyc TemmooOMeHHMKAa HEOOXOAMMO  HM30JIMPOBATh  acOECTOBOM  HM3OJSIIHUCH

TeronpoBoaHocTho A = 0,13 - 0,1510% Bm/m K . HapyxHblit muamerp TemnoooMeHHuKa 0y =
320 mm. Temmeparypa Ha MOBepXHOCTH TertooOMeHHuKa t; = 280 °C. Dty TemmnepaTypy MOXHO
IOPUHATH TAKOM K€ U TOCJE HAJIOXKEHHUS M30JAIMM. Temreparypa Ha BHELIHEW MOBEPXHOCTH
M30JsMKd He AoibkHa mpeBbimaTh 30 °C, a TEIIOBBIE MOTEPH C OJHOTO TMOTOHHOTO METpa
Kopmyca termnooomenauka 200 Bm/m.

Ornpenenurs:

1. Cpenuuit KOAGGUIMEHT TEIIONPOBOJHOCTH U30JIALIUH.

2. Tonmuny ac6ecTOBON U3OJIAIINH.

3. OueHuthb LeNecO00pa3HOCTh NpHUMEHeHHs acOecToBol wu3omsauu. Kosdoumment
TEIUIOOTAA4YM B OKPYKAIOIIYIO cpeay o = 7 Bm/m* 'K

4. Temnepatypy OKpyXkaroliei cpelsl, rae Oyner paboTaTh TEIUIOOOMEHHHUK C TaKUMH
napaMeTpamH.

5. CyTo4Hble MOTEPH B OKPYKAIOIIYIO CPely ¢ KOpIyca TeriooOMeHHHKa JuHon | =
800 rm.

Bapuant 19
Tpy6omnpoBoa HapyxHbIM quamerpoM 01 = 110 mm MOKPHIT CI0EM U3OJISAIUH TOJIIHHOM

80 mm. Mymua TpydompoBoaa 7 m. Temmeparypa moBepxHoctu Metamia 200 °C, Temmnepatypa
Hapy>KHOM TOBEPXHOCTH H3OJSIMU HE JoJbKHAa mnpeBbimate 25 °C. TemiaonpoBOAHOCTH
M30JSLIAY 3aBHCHT OT TeMIIePaTypsl: Ay, = 0,058 (1+2,510°t) Bm/u ‘K

Onpenenurs:

1. TemmoBoil TOTOK OT TpyOOMpOBOJA, pacyeT MPOM3BECTH MO (opmynaMm s
UUJTUHAPUYECKOU CTEHKH.
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2. TennoBo# MOTOK OT TpyOompoBona. Pacuer mpoussect mo Gopmyiam JUIst MIOCKOM
CTCHKHU.

3. CyTrouHbIe IOTEPH TEIJIOTHI OT TPYOOTIPOBOIA.

4. Ouenutd 3¢(HeKTUBHOCTh MPUHATON M30JALMHU, €cId KO3(P(UIUEHT TemI00TAa4U OT
MOBEPXHOCTHU M3OJISIIMU B OKPYKAIOIIYIO Cpey o = 8 Bm/W* K,

5. TemnoBoil MOTOK OT HEU30JIMPOBAHHOIO TPYOONPOBOAA B OKPYKAIOLIYIO CPely C
temneparypoii 20 °C npu 3aJaHHOM 3HAYEHUH 0.

Bapuant 20
B HarpeBatesnbHON meuw, rae remneparypa rasos t, = 1400 °C, crenka BbIIONHEHA U3

TPEX CIOEB: JMHACOBOTO KUpIu4a TommuHon 60 mm ¢ A = 0,35 Bm/m 'K, KpacHOTO KUpIU4a
TonmuHo#i 250 mm ¢ Ao = 0,76 Bm/m? K

METAJUIMYECKOTO KOXKyXa TOMIUHONW 5 mm ¢ Ag = 45 Bm/m K. Temmeparypa Bo3ayxa B
nexe tw2 =15 °C, xo3dPuMeHT TEII00TIa4H B TIEYH OT Ta30B K BHYTPEHHEH cTeHke oy = 120

Bm/v* K, CHapy>Ky OT M3O0JISIMH K BO31IyXa 0 = 25 Bm/m* K.
Ornpenenurs:
1. KoaddummeHT TemnooTnaun ot ropsiuux ra3oB K BO3IYXY.
2. TernoBo# MOTOK Yepe3 CTEHKY IUIOIaAbI0 moBepxHocTu 0,5 M.
3. IloTepu TEIUIOTHI 32 CYTKH.
4. TemmiepaTypbl Ha MOBEPXHOCTSIX BCEX CIIOCB.
5. 'pagueHT Temriepatyp Ha rpaHHIIC HApY)KHOW TOBEPXHOCTHU C BO3-
TyXOM.

Bapuaurt 21
Jlns obecrieyeHusl TEPMUIECKON MTPOYHOCTH TUIOCKOM CTEHKH IPaIueHT TEMIIEpaTyphl He

JOJKeH mpeBbimath B Hel 500 K/u. TemmepaTtypa co CTOPOHBI XOJIOTHOW CTEHKH COCTABIISACT 35
°C, TommuHa cTeHku 20 mm.

Ornpenenurs:

1. TemmepaTypy Ha ToOpsiueii CTOPOHE CTEHKH MpPUHUMAs TPAJAUCHT TeMIepaTyphl
MTOCTOSTHHBIM.

2. KosdpdunmeHt TemmooTnaud €O CTOPOHBI XOJOJHOM CTEHKH, €CIH TeMIleparypa
OMBIBAIOLIEH 9Ty CTEHKY JKUIKOCTH T, = 10 °C, a rermmonpoBogHOCTH cTeHKH A = 0,5 Bm/m* K.

3. IITOTHOCTH TETIOBOTO IMOTOKA Ha MMOBEPXHOCTH CTEHKH.
- 0
4. Koo urment Temonepeadn 4epes miockyro crenky, ecam t, =150 °C. 5.

CYTOIIHBIC IMNOTEPHU TCIJIIOTHI OT IUIOCKOM CTE€HKH ILIOIIAABIO 0,5 M.

Bapuant 22
CranpHol TpyOompoBo muamerpom 200 x 8 mm ¢ A =30 Bm/m ‘K TmpoJIoKEeH Ha

OTKpBITOM BO3/yXe, TemIeparypa Kotoporo pasHa -18 °C. BHyTpu TpyObl IBHXKETCS BOAA CO
cpenueit Temmeparypoit 93 °C, a kK0o3pGUIMEHT TEIUIOOTIa4YM OT BOABI K Tpyoe  a; = 820
Bm/m* K . Jlnna TpybonpoBoaa 25 m, K03 PULMEHT TEII00TAauu OT TPYOBbI K OKpYXKAIOIEMy
BO3IYXY & 2 = 10 Bm/m* 'K . TpyGOmpoBO/I OKPHIT CIOEM GUTYMHO# H3OJISIAN TONIIMHOMA 50
mm ¢ teronpoBogHocThi0 A = 0,1 Bm/m K.

Onpenenurs:

1. IToTepu TenmaoTH TPyOOIPOBOAOM /B BaTTax/.

2. TemnepaTypy BHYTpEHHEH MOBEPXHOCTU TPYOOIIPOBOAA.

3. TemnepaTypy Hapy>KHOI OBEPXHOCTH U30JISLIUH.

4. Kputndeckuil 1uameTp U30JIsLHH.

5. CyTouHble OTEpH TEIJIOTHI OT TPYOOIIPOBOIA.

Bapuant 23
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B nex U3 KOTeNnbHOM MOAAIOT TOPAYYIO BOAY IO CTalbHOU TpyOe auamerpom 58 x 3,5 mm
co ckopocthio 1,2 m/c. Boga Bxoaut B TpyOy ¢ Temmnepatypoir 90 °C. Cpennuii k03 dunirueHt
TEIIoOTAa4n BHYTPH TpyOsI o 1 = 2000 Bm/u* 'K . K HapyXHOMY BO3IyXy C TEMIEpaTypoi 2
°C teryioTa OT TPyOBI MEPEXOaUT ¢ KOIDPHUIIMEHTOM TEIIOOTAauH O 2 = 35 Bm/m* K. Teruto-
MPOBOAHOCTH cTanu A = 35 Bm/m K.

Onpenenurs:

1. Kakyro n3omnsamuto /mo ko3 GUIMEHTY TETIONPOBOHOCTH/ HEOOXOAMMO BBIOpATH IS
U30JISAIUH TPYOBI, 4TOOBI ITpH ee ToamuHe 20 ymu MageHne TeMIIepaTypbl BOJbI OT KOTEILHOU 10
nexa He npesbimano 2 °C. PaccTosiHue ot KoTeabHO# 10 nexa 120 .

2. JIunetinpiii K03 QUIMEHT TETUIONEpeIayun.

3. OuenuTth 3 PEKTUBHOCTH TPUHSTON H3OJSAIUH.

4. TemriepaTypy MOBEPXHOCTH U3O0JISLIUHY. .

5. TemmepaTypy TpyOBI 1101 U3OJISIIIHCH.

[Mpumevanue. [lotepu Temmorel Q MOXXKHO OIPENEIUTH MO YPABHEHHUIO TEIJIOBOTO
Gananca Buma Q =m Cp (t, - t, )raem=f. p, ‘W maccossrii pacxos Teronocurens, kr/c; f

- IJ1omagb CCUCHU A TPY6OHp0BOI[a; t9’<’1 n tmz - TEMIIEpaTypa BOAbI COOTBETCTBEHHO Ha BXOJC U

BbIxoie M3 TpybOompoBoaa. Temnoemkocts Cp,, ([otc/keK) W TIOTHOCTH BOJbI p/Ke/M3 /
OTIPENIENIAIOT U3 CIIPABOYHBIX TAOJIHII.

Bapuaut 24

Tpy0Oa ombIBaeTCsi U3HYTPHU JIBIMOBBIMH ra3aMH, CHApYXKU - BOAOU. J{uameTrp TpyObl d—z
1

166/140 mm, TemIONPOBOAHOCTh MaTepuaia crteHkd M= 50 Bm/m K. Koshdumment
TEIIOOTAYH OT ra30B K CTEHKE M OT CTEHKH K BOJE COOTBETCTBEHHO 0y = 45 Bm/M* 'K u oz =
2500 Bm/m* K. Temneparypa ra3oB ¥ Bojibl COOTBETCTBEHHO paBHa 350 u 170 °C.

Ornpenenurs:

1. JIunelinbiit KO3 GUIMEHT TEIIOOTIa4H.

2. [loTepu TEMIOTHI C IOTOHHOTO METpa TPYOBI 3a CYTKH.

3. TemnepaTypy BHYTpEHHEN MTOBEPXHOCTH TPYOHI.

4. Temneparypy Hapy>KHOH OBEPXHOCTH TPYOBI.

5. JIuHeWHy0 MJIOTHOCTH TEIUIOBOTO IOTOKAa depe3 TpyOy mocie oOpa3oBaHHsl Ha
Hapy>KHOU MTOBEPXHOCTH TPYOHBI ciost Hakumu ¢ o = 1,1 Bm/m K tommuuo# 1,5 mm, npu Tex xe
3HAYEHUAX O, 0, twcl, t

o

Bapuaur 25
[Inockas crenka ¢ temnepatypoit 650 °C u3onupoBaHa CI0€M BEPMUKYJIUTA TOIIIMHON

8 =20 mm ¢ kodpumerToM TertonpoogHoctd A= 0,072+ 0,26 10° Bm/u ‘K. Temmneparypa
Hapy>KHOU OBEPXHOCTH cJ0s u3osuu cocraniser 40 °C.

Ornpenenurs:

1. CpenHenHTerpasibHbINA K03()(PUIIMEHT TEMTIONPOBOIHOCTHU CIIOS U30JIALIUH.

2. TepMHUUyeCKOE COPOTUBIIECHHUE CI0S N3OS,

3. II10THOCTB TEMJIOBOT'O MOTOKA Yepe3 U30JMPOBAHHYIO CTEHKY.

4. CyTO4HBI€ IOTEPH TEIUIOTHI OT CTEHKH IUIOIIA/IbIO TTIOBEPXHOCTH 3 e

5. I'pagueHT Temreparypsl B U30JILUOHHOM CIIOE.
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