[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®WO: MuHuaes Maromen Illaanosuy - .
[lomxHoCTS: PexTop il/lHHCTEPCTBO HAYKH U BBICIIET'() OBPA30BAHUSI POCCUMCKOI OEAEPALIUU

flara nopnucans: 1R pOSHEHCIMI TOCYJAPCTBEHHBIN HEDTSAHON TEXHUYECK Wi VHUBEPCUTET
YHMKaNbHbIA NPOrPaMMHbIiA KNHOY:

236bcc35c296f119d6aafdc22836b21db52dbc07971a8ad40ab A2 AR A MWK M. /1. Mu/ L IHOHIHKOBA

Kadenpa «TennoTexHuka v ruipaBinkay

YTBEPXJEH

Ha 3acejaHuu Kadeapsbl

« 26 » mronst 2021 r., nporokon Ne 10
3gse nyromuii kadeapoii

Pt

(/“' 5.
L[S P.A-B.
de{ 4 Typnyes

@®OH/I OHEHOYHBIX CPEACTB 10 YYEBHOM JACHUIIIMHE
«TEPMO/IMHAMMUKA U TEIJIOIIEPEJIAYA»

Hanpasaenue noaroroBku

21.03.01 - «Hedrerazosoe neno»
Hanpasaennocts (npoduan):

«IKeruTyaTauus 1 00cIyKHBaHHE 0OBEKTOB J0OBIYH He(THY;

Ksaaudukauus
bakanmasp

Cocrasutens (u) i{/g ’,7% A.A. Jxamanyesa

['po3nsblii — 2021



1. @oHA OIEHOYHBIX Cpeacrs HU3MEPEHUSA YPOBHSA OCBOCHHUHA CTYACHTaAMU

JTAHHOW MUCHMIIJINHBI

@DOHJ] OLIEHOYHBIX CPEJCTB AUCHUUIUIMHBI BKIIOYAET B ce0s:
nacrnopt (poHa OLIEHOYHBIX CPEACTB MO JUCHUIIINHE;
BOIIPOCHI JJIsl IPOBEIECHUS NIEPBOM IIPOMEKYTOUHOU aTTECTALNH |
BOIIPOCHI JJIs1 IPOBEJICHUS BTOPOU MPOMEKYTOUYHON aTTECTALUH ;

BOIIPOCHI K 3K3aMEHY;
OMJIET HA DK3aMEH.

1.1. ITacnopT (poHIa OLIEHOYHBIX CPEACTB MO JUCIUILINHE

Koa xonTpompyemoii HaumenoBanme
Ne KonTposmpyembie pa3aesibl (TeMbl)
KOMITETEHI[HH OL[EHOYHOI0
n/n JUCIHUAILIAHBI
(UJIM ee 4acTH) cpeacTBa
OCHOBHEIE TIOHATHS U TOJIOKEHHS Omnpoc. Pedepar.
1 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHe
TEPMOUHAMHKH.
TemroTa 1 TEIUIOEMKOCTH raza. BHyTpeHHs s Orpoc. Pedepar.
2 P 1IK-2, [IK-4 IIpakTrueckoe 3aHaTHe
sHeprus. Pabota.
IlepBEIii 3aKOH TEPMOJUHAMUKH. DHTAJIBIIHS. Omnpoc. Pedepar.
3 P pyoa HK-Z, 1IK-4 IIpakTrueckoe 3aHATHE
DHTPOIHSL. P
Bropoii 3akon TepMoauHaMuki. Kpyrosbie Ormpoc. Pedepar.
4 P POA Py 1IK-2, I1K-4 IIpakTrueckoe 3aHaTHe
TIPOIIECCHI
TepMoauHaMHYECKHE TIPOIECCHI MIEATBHBIX Omnpoc. Pedepar.
5 bR PoX A HIKP-2, I1K-4 IIpakTrueckoe 3aHaTHE
ra30B B 3aKPBITBIX CHCTEMAaxX
ndepeHranbHbIe ypaBHEHUS Ompoc. Pedepar.
6 A (1)(1) petit P 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHe
TEPMOTUHAMHKH.
TepMonuHaMUYECKUE MTPOLIECCH B PEaTbHBIX Ompoc. Pedepar.
7 s 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHE
ra3ax u napax. CBOHCTBa peaIbHBIX Ta30B.
Tepmoaunamuka moToka. Mcreuenue u Ompoc. Pedepar.
8 e 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHE
JPOCCEIIMPOBAHNE Ta30B M ITAPOB.
UKJIBI TEIUIOCHIOBBIX YCTAHOBOK. Orpoc. Pedepar.
9 1 " 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHe
X0JI0TWIIbHBIC MAIIMHBI U KOMITPECCOpA.
10 | Temnoo6meH. [IK-2. TIK-4 Ompoc. Pedepar.
> [IpakTHyeckoe 3aHsTHE
11 | TermonpoBogHOCTE. MK-2. [IK-4 Omnpoc. Pedepar.
> IIpakTHueckoe 3aHATHE
KonTakTHbBIH TEII000MEH. Onpoc. Pedepar.
12 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHE
KonTakTHbIH TEI1000MEH. Onpoc. Pegepar.
13 1IK-2, TIK-4 IIpakTrueckoe 3aHaTHe
.P .
14 | Tennootnaua. [IK-2, TIK-4 Ompoc. Pedepar
PaKTHUICCKOC 3aHATHC
Tennonepenaya. CrnoxHbI! TETIIOOOMEH. Ompoc. Pedepar.
15 | Maccoobmen. I1K-2, IIK-4 IpakTuyeckoe 3aHATHE
1 OCHOBBI TEIUIOBOTO pacyueTa TerI000MEHHBIX K2 [IK-4 Omnpoc. Pedepar.
6 anmnapaTroB 1IK-2, K- IIpakTrueckoe 3aHaTHe
1 TennosHepreTHueckue YCTAaHOBKU U TK-2. TIK-A4 Omnpoc. Pedepar.
7 NOPOMBIIIJICHHAsT SHEPreTHKa oY IIpakTiaeckoe sansTue
KorenpHbie ycTaHoBKH. [lapoBbie 1 ra30BbIe Orpoc. Pedepar.
18 Y P TIK-2, TIKP-4

TypOuHsbl. [IpuMeHeHne TermioTsl B

HpaKTI/I‘IeCKOG 3aHATHC
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He(drerazono0pIBaromIe oTpacan. OCHOBBI

SHCPTOTCXHOJIOTHH.

1.2 IPUMEPHBIA NEPEYEHDb OIIEHOYHBIX CPEJICTB

Ne HanmeHoBaHue Kparkas xapakrepucTuka IIpeacrasiienue
n/n OLICHOYHOTI'0 OLICHOYHOI'0 CPeCTBa OLICHOYHOI0
cpeacTBa cpeacTBa
B QoHe
1 | KomnokBuym CpencTBo KOHTPOJISl YCBOCHUST y4eOHOTO Bompocsl o
Marepuaia TeMbl, pa3zeiia WiH pa3ieioB Temam /
JUCIUIUIMHBI, OPTaHU30BAHHOE KaK pazzaenam
y4eOHOE 3aHATHE B BUJIE cOOECEeI0BaHUs IUCIIAIUINHBI
MIpernoaaBaTesst ¢ 00y4arouUMUCs
2 | Hoknan, [TpoaykT camocToATEeIbHON PabOTHI Tewmbl 1OKIaIOB,
coo01eHue CTYIEHTA, MPEICTABISAIONINI cOO0M coo0meHu
MyOJIMYHOE BBICTYIIJICHHUE
ITo pemenuto onpeneneHHoN yueOHo-
MPAKTUYECKOM, yueOHO-HCCIIE0BATEIbCKOM
WJIM HAyYHOU TEMBbI
3 | Pedepar [TpomykT camocToATENbHON PaOOTHI Tembr
CTYACHTA, MPeJICTaBIAIONIN co00ii KpaTkoe | pedeparos
U3JI0)KEHUE B MUCBMEHHOM BUJIC
MOJIYYEHHBIX PE3yJIbTaTOB TEOPETHUECKOTO
aHaJn3a OIpeesIeHHON HaydHOl (y4eOHO-
HCCIIE/I0BATENIbCKOW) TEMBI, T/I€ aBTOP
PacKpbIBaeT CyTh UCCIIEAYEMO MPOOIIEMBlI,
MIPOBOJIUT PA3IUYHbIE TOUKHU 3PEHHUS, a
TaKk)ke COOCTBEHHbBIE B3IIISA/IbI HAa HEE
4 | Dx3ameH HtoroBas popma O1leHKH 3HAHUH Bormpocsl k
9K3aMEHY

2. Kputepuu OleHKH 3HAHWH CTyJ€HTAa







Omnucanue mokazareinei u KpUTCPUCB OLICHHUBAHU KOMHCTGHHI/Iﬁ Ha Pa3JIMYHBbIX JTallaX HX (I)OpMI/IPOBaHI/I}I, OIIMCAaHHUC IIIKaJIbI

OLCHHWBAHUA.
Tabmuua 3
Tlnanupyemble pe3yJibTaThl 0CBOEHHS Kpurepun onenuBanus pesy/ibTaTos 00y4eHus HanmenoBanue
KOMIECTCHIINH MeHee 41 6a10B 41-60 6a1;10B 61-80 6ans0B 81-100 6an10B OLICHOTHOT0
(Hey10BJIETBOPUTEJIBHO) | (YAOBJIETBOPUTEIbHO) (xopo1o) (OTJIMYHO) cpeacTBa

ITKP-2 Crioco6HOCTh POBOAUTE PAOOTHI 10 TUATHOCTUKE, TEXHUYECKOMY OOCITYKHBAaHHUIO, PEMOHTY U KCIUTyaTalliy TEXHOJIOTMYECKOTO 000pyI0OBaHUS B
COOTBETCTBHUU C BHIOpaHHOU chepoil mpodecCHnoHaTbHOMN NeITeTbHOCTH

3HaTh: TepMoaHAMUYECKUE TTApAMETPhI CdopmupoBaHHbIE, HO CdopmupoBaHHBIE

COCTOSIHUS Ta3a, OCHOBHBIC 3aKOHBI ®parMeHTapHbIC 3HAHHS Hemnonnele 3HaHMSA | copepIKaiye OTAe/IbHBIC cUCcTeMaTHYEeCKUe

TEPMOJAWHAMHUKH U TEIUIONCpEaaun npoOebl 3HAHUS 3HAHUS

YMmeTh:

- aHAIM3UPOBAThH TEMIIEpaTyPHBIEC TapaMeTPHI

Pa0OTHI TEXHOJIOTHYECKOTO 000pyIOBaHUS;

- pa3pabaTbIBaTh M IJIAHWPOBATH BHEPEHUE

HOBOTO TEIUIOTEXHHYECKOTO 00OPYIOBAHMS, e Hombie, Cdopmuposannbie
’ YactuuHble YMEHHS Henonuble yMeHus  |momyckaroTcst HEGOJIbIIME

- ICTIOJIH30BaTh M3yUCHHBIH MaTepHall 110 YMEHHUS

TCPMOJANHAMUKE U TCIVIOTCXHUKHN B PCILICHUN
l'IpO6J'I€M TCXHOJIOT'MYCCKUX IMTPOLECCOB ,Z[OGI)I"II/I
1 II0ATOTOBKC He(l)TI/I 1 €€ OTI'PY3KU

OLINOKHU

KOHMpOoaupyowue
mamepuanvt o
oucyuniume, 3a0aHus
07151 KOHMPOAbHOU
pabomot, 3a0anus 0s
aabopamopHou

pa6om bl, mecnosevle

Baaners:

- METOIaMH TUATHOCTHKHU M TEXHIYECKOTO
00CITy>)KHBaHHSI TEXHOJIOTHIECKOTO 1
TETUIOTEXHUYEKOTO 000pynoBaHUsS (HAPYXKHBIN
1 BHYTPEHHHI OCMOTP) B COOTBETCTBHH C
TpeOOBAHUSAMHU MIPOMBIILICHHON 0€30MaCHOCTH U
OXpaHBI TPY/A.

YactuaHoe BJIaaCHUC
HaBbIKaMH

Hecucremaruueckoe
MIPUMEHEHNE HABBIKOB

B cucremaruueckom
MIPUMEHEHUN HAaBBIKOB
JIOITYCKAIOTCS TTPOOEITBI

Vcnemnoe nu
CHCTEMATHYECKOE
MIPUMEHEHHUE HABBIKOB

3a0anus, memol
\pedhepamos, 00k1a00s




IIKP-4 CriocoOHOCTh OCYIIECTBIISATH OMEPATHBHOE COMPOBOXKIICHUE TEXHOJIOTHUECKUX TPOIIECCOB B COOTBETCTBUM C BBIOpAHHOH cdepoil mpodeccHoHaATLHOM|

ACATCIIbHOCTH

3HaTh:

- TEXHOJIOTHYECKHE TPOLIECCHI B 00IaCTH
He(hTerazoBoro feia, CBA3aHHbIC C
TepMOIMHAMHUKON U TeIUIonepeayci,
[OArOTOBKO# 1 00CTy)KHBaHUEM
TEIII000MEHHOTO 000PYAOBaHUSL.

®parmeHTapHbie 3HAHUS

Hemnonnaeie 3Hanus

ChopmupoBaHHbIE, HO
coJieprKalie OTAEIbHBIE
npoOebl 3HAHUS

CdopmupoBaHHbIE
CHCTEMAaTHYECKUE
3HAHUS

- YMeTh:

- MOJIb30BATHCS TEPMOJMHAMUYCCKAMH CXCMAaMH,
muarpaMMamu, TpadUKaMu U Ta0JIUIAMH
TEIUIO(PU3MYCCKUX CBOWCTB BEIIECTB U ra30B
MPOBOUTH TEPMOJTUHAMUICCKUN aHATTN3
[POLIECCOB;

- PACCUMTHIBATH U AHAIN3UPOBATH
TEeMIIEPaTYPHBIE PEIKHUMBI CHCTEM U
000pyIOBaHUs JOOBIYHU U TEPEPaOOTKH
YIJIEBOJJOPO/IOB.

YacTtuuHble YMEHHS

Henonueie ymenus

VYMenus mojHele,
TOTTyCKaroTCsI HEOOJIBIITHE,
OIIMOKH

CdopmupoBaHHbIE

yYMEHUs

KoHmpoaupyowue
Wmamepuaivl no
Oucyuniume, 3a0anus
07151 KOHMPOILHOU
pabomut, 3a0anus 0s
ltabopamopnoil
ipabomul, mecmosvie

- Biagerb:

- HABBIKAMH OTIEPATUBHOTO COMIPOBOKIACHUS
TEPMOJANHAMHYICCKHUX M TEIUIOTEXHOJIOTHIECKUX
MpoIIecCOB B 001acTH He(hTEra30BOI0 JACa;

- METOJJAMH TEILIOBOTO pacyueTa TEIIO0OMEHHBIX
AmmapaToB Pa3IMYHOTO THIIA.

METOJaMU TUATHOCTUKU M TEXHUIECKOTO
00CITy)KUBaHUSI TEIIOTEXHUICCKOTO
000pyI0BaHUs (HAPYKHBIA U BHYTPCHHUIMA
OCMOTp) B COOTBETCTBUH C TPEOOBaHUIMU
MIPOMBITNIZICHHOM 0€301TaCHOCTH U OXpaHbI Tpyaa

YacTuyHOE BiIaJcHUE
HaBBIKAMU

Hecucremaruueckoe
MIPUMEHEHHUE HABBIKOB

B cucremarnueckom
NMPUMCHCHUHN HABBIKOB
JOIMYCKarTCA HpO6€J'H>I

Vcnemnoe u
CHUCTEMATHYECKOE
MIPUMCHCHHUE HABBIKOB

3a0anUsl, memol
peghepamos, 00k1a006




3. OueHouHbIe cpeaCcTBa
3.1 Bonpocsl k I pyOexHoii aTrecTanum:

1. lenu u 3amaun TepMoaHaMUKH. [ToHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. W3onupoBaHHas W HEU30JIMPOBAHHAS TEPMOJMHAMHYECKHE CHCTEMbl. PaBHOBECHbIE U
HEpPaBHOBECHBIE CUCTEMBI.

3. TepMoaumHaMHYeCKHE TMapaMeTpbl COCTOSHUS. YAENbHBIM 00bEM, IUIOTHOCTh, JAaBIICHUE,
TeMriepatypa (abcomoTHas TepMoauHaMuUeckas mkana temneparyp (KensBuna, [{enscus).

4. YpaBHEeHHUE COCTOSIHUS. Y PaBHEHUE COCTOSIHUS UCAIbHBIX T'a30B.

5. 3akonbl uaeanbHbIX razoB (boitns-Mapuotra, [eii-Jltoccaka, lapms). OObenuHeHHOE
ypaBHeHue MenneneeBa-Kinaneiipona.

6. YpaBHEHUE COCTOSAHUS PEATBHBIX Ta30B.

7. CMecu ueanbHbIX Ta30B. JlaBIeHne cMecH ra3os.

8. CocTaB cMecH ra3oB. BeipaxkeHnE MACCOBBIX J10JI€H KOMIIOHEHTA.

9. BrlpakeHHe OOBEMHBIX JOJIEH KOMIIOHEHTOB cMmecu. [lapumanbHblii 00beM cmecu. 3akoH
Awmara. OnpeziesieHre yaeJIbHOT0 00beMa CMECH.

10. Onpenenenre ra3oBOM MOCTOSHHOW CMECH IO M3BECTHBIM MAacCOBBIM AojsiM. Kaxyrmiascs
MOJIEKYJIIpHAsl Macca CMECH I'a30B.

11. I'azoBas nocrosiHHass. @OpMyJIbl ONIPENETICHMUS.

12. TemnoeMKOCTb ra30B. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEPATYPhI.

13. MaccoBasi, MosibHasi 1 00beMHasl TEIJIOEMKOCTH. Y paBHeHUEe Maiiepa.

14. Tepmoguuamuyeckuii mporecc. [lonarue penakcanuu.

15. IlepBblii 3aKOH TEpMOIMHAMUKN. BHYTpEHHSs1 SHEPT S CUCTEMBI.

16. O6parumbie 1 HeOOpaTUMBbIE TIporiecchl. Pabora.

17. AHanmuTH4eCcKOe BhIpaKEHHUE NIEPBOT0 3aKOHA TEPMOJUHAMUKHU.

18. BTopoli 3aKOH TepMOJIUHAMUKH.

19. Iuxn Kapno. Tepmuueckuit KI1/T.

20. TepmoauHaMUUYECKHE TIPOIECCHI HICATBHBIX Ta30B (M30XOPHBIN, N300apHBIH,
U30TEPMHUYECKHH, aanadaTHBINA, TOIUTPOIHBIN) METO ] UCCIIEJOBAHUS IPOLIECCOB.

21. Uctedyenue ra3oB U MapoB, ApocceyrpoBaHue. TepMOAMHAMHYECKUN aHAIU3 MPOIECCOB B
Kommpeccopax. LUKl JgBUTAaTENel BHYTPEHHETO CTOPAaHUS M Ta30TYpPOUHHBIX YCTaHOBOK.
[{MKJIBI TAPOCHUIIOBBIX YCTAaHOBOK. LIMKIIBI XONOAMIBHBIX MAIINH, TEINIOBOIO HACOCA.

3.2 Bonpocsl ko II py0exHoii arTecTanumn

1. TepmoauHaMuyecKue Mpouecchl peanbHbIX ra3oB. [lap u ero cBoiicTsa.

2. OcHOBHBIE OHATHS Mpoliecca Tapoodpa3zoBanus. HackieHHbII BOAsHOI map,

neperpeThiii map (CTeneHb CyXOCTH U CTENIEHb BIAKHOCTH I1apa).

3. Onpenenenre mapaMeTpoB BOJbI U Mapa. PV-nuarpamMmma BoAssHOTO mapa.

4. TepMuUYeCcKHUe MPOIECCHI UACATBHBIX Ta30B B 3aKPBITBIX cUcTeMax. M300apHbBINA, H30XOPHBIH,
annabaTHBIA, W30TEpPMUYECKHI mporecchl (paboTa pacmupeHus mporecca, H3MEHEHUE
SHTPOTIHH).

5. OuTponus. PV-u TS- nunarpaMMsl.

6. Brnaxxnsiii Bo31yx. Biaroconepikanue, abCOMOTHAS U OTHOCUTENIbHAS BIaXXHOCTh. CBOMCTBA
BJIQ)KHOTO BO3AYyXa.

7. Cioco0sI nepeavn TeTIOThI (TEMIONMPOBOAHOCTD, KOHBEKITUS, U3ITYICHHE ).

8. TemmeparypHoe TMoJie, MU30TEPMHUECKAs TOBEPXHOCTh, CPEIHUW W HUCTHHHBIA TPaTUCHT
TEeMIEeparyp.

9. 3akon ®ypre. KodddummeHT TemmonpoBOJHOCTH, IIOTHOCTh TEIUIOBOTO TOTOKA,
KOJIMYECTBO TEIUIOTHI.



10. KoapunmeHT TernonpoBoJHOCTH, €r0 XapaKTEPUCTHKA.

11. IlepeHoc TEMIOTH TEIUIONPOBOJHOCTBIO MPHU CTallMOHApHOM pexuMe. OaHopoaHas
IUIOCKasl CTEHKA.

12. IlepeHoc TemIOTHl TEIUIONPOBOJHOCTHIO MPH CTAMOHAPHOM pexkume. MHorocionHas
CTCHKA.

13. JleWicTBUTENBbHBIN MNPOLECC HCTEYEHUs] Tra3oB W mapoB. (OCHOBHbIE 3aKOHOMEPHOCTH
TedeHus rasa B coriax u auddysopax. J{poccenmpoBaHue ra3oB U Mapos.

14. Tparchopmatops! TEIIOTHL. [[UKIIBI XOJIOAMIBHBIX YCTAHOBOK M TEPMOTPAHCPOPMATOPOB.
15. OcnoBbl Teopuu mnonobusi. OcHOBBl Teopun nonobus. IloHsTHe O MeTone aHamu3a
pasmepHocTel Teopun nonoous. Kpurepuanpabie ypaBHeHUs. Ou3nyeckuii CMBICT OCHOBHBIX
KPUTEPHEB 10100us1.

16. TerumoobmeH wm3nydeHueM. TermnoBol OamaHc JTyducToro TeriooomeHa. 3akoH Credana-
Bonpimmana. AGCOTIOTHO YepHOE TEJIO.

17. TermmooOMeH M3Ty4eHHEM CHCTEMBI TeJ B aOCOTIOTHO IIPO3PAYHOM Cpee.

18. Koadpduuuent reruonepenaun. TerumoBas uzomsiiusa. Tunbl TemmooOMEHHBIX anmapaTos,
KUTISITUJILHUKOB U MOJ0TpeBaTesei.

19. Mexanu3M nporeccoB roperus. OOmMe NpUHIMIIBI pacyeTa MpoLeccoB ropenus. Temnora
cropanus. ¥YcioBHoe TouuBo. [IpuBenennbie xapakrepuctuku. Kiaccudukanus Tomims.

20. Bo30oOHOBMsIeMbIe U HEBO30OHOBIISIEMbIC UCTOUYHUKH dHEPTUr. OCHOBBI YHEPrOCOSPEKEHUS.
BropuuHbie sHEpreTHUECKHE PECYPCHI.

21. KorenbHbie ycTaHOBKU. [lapoBbie U ra30BbIe TYpOHHBI.

22. TemnmooOmeHnHble ammapaTbl. OCHOBBI ~ pacdeTa  TEIUIOOOMEHHBIX  aIlapaToB
PerenepatuBHble M cMecHuTeNbHbIE TeruiooOMeHHuKHU. [lokazatenu s¢ddexruBnoctu: KII/,
WHTEHCUBHOCTh TEIUIOOOMEHA, OTHOIICHHE PACXOJHBIX TEIUIOEMKOCTeH, Kod(duimeHT
TpaHc(hOpMaIUU TETIOTHI.

23. XoJoauIbHbIE U TEIJIOHACOCHBIE YCTAHOBKU.

24. Temnnomnepenaya 3ariyOleHHBIX — TpyOompoBojoB. TemmooOMeH B Oypsiimxcs,
9KCILTyaTallMOHHBIX U HAarHETATEJIbHBIX CKBAXKUHAX

3.3 Bonpochl K 3k3aMeHy no aucnuivinie «TepMoaguHamMuka u TenJionepeaada»

Kopx
No KOMIICTCHITUH,
n/n Bonpocsi HaIpaBJICHUE
21.03.01

1 N3omupoBaHHas ¥ HEU30JIUPOBAHHAS TEPMOJAUHAMUYECKUE CUCTEMBI.
PaBHOBeCHBIE U HEPABHOBECHBIE CUCTEMBI.

2 TepMmoguHaMuueckre  TapaMmMeTpbl  COCTOSIHUS.  YIETIbHBIM  00BeEM,
IUIOTHOCTh, JAaBlieHHE, Temieparypa (abcomotHas TepmoauHamuueckas | [TKP-2, TIKP-4
mkana temneparyp (KeasBuna, lenscus).

W

YPaBHCHI/Ie COCTOSHHA. VpaBHeHHe COCTOsAHUA UACAJIBHBIX I'a30B.

N

3akonbl uaeanbHbIX ra3oB (boins-Mapuorra, 'eit-JIroccaka, lapss).
O6benuHeHHOE ypaBHEeHUE MeHeneeBa-Kaneipona.

YpaBHEHHE COCTOSHUS PEATbHBIX T'a30B.

CMecu uaeanbHBIX Ta30B. JlaBieHnEe CMECH T'a30B.

CocraB cMmecu razoB. BeipaxeHue MacCcoOBBIX J10JIed KOMIIOHEHTA.

0| | NN

Bripaxkenne o0beMHBIX J10JIEH KOMIOHEHTOB cMecH. [lapiinanbHblii 00beM
cmecu. 3akoH Amara. Onpesienenue yaeabHoro 00bemMa CMECH.

9 Onpenenenre ra3oBoM MOCTOSSHHOM CMECH 0 M3BECTHBIM MaCCOBBIM IIKP-2, IIKP-4
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nonsim. Kaxkymasicst MosekyJisipHasi Macca CMECH Ta30B.

10 | I'azoBast mocrosinHast. DOpMyIbl ONpeIeICHUS.

11 | TemmoeMKOCTh Tra30B. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEPAaTypPHhI.

12 | MaccoBas, MmonbHasi U 00beMHasl TEIUIOEMKOCTH. Y paBHeHUe Maiiepa.

13 | Tepmoamnamuueckuii mpouecc. [lonsitue penakcanum.

14 | IlepBblii 3aKOH TEPMOAMHAMUKH. BHYTPEHHSISI SHEPTUS CUCTEMBI.

15 | Obpatumbie U HeOOpaTUMBIe mporecchl. Pabora.

16 | AHamuTHYECKOE BBIPAYKEHHE MIEPBOTO 3aKOHA TEPMOJIMHAMHUKH.

17 | Bropoil 3aK0OH TEPMOJIMHAMUKH.

18 | Huxn Kapuo. Tepmuueckuii KI1/I.

19 | TepmoarmHAMHUYECKHE TTPOIIECCH UACATHHBIX Ta30B (M30XOPHBIH,
M300apHBIA, N30TEPMUYECKUN, aTna0aTHBIN, TOJTUTPOITHBIN) METO/
UCCIIEI0OBaHMsI IPOLIECCOB.

20 | TepMoamHaMHYECKHE MPOIIECCHI pealIbHBIX ra3oB. [1ap u ero cBoiicTBa.
OcHoBHBIE OHATHS Mporecca napoodpazoBanus. Haceimennstit BogsHoit | ITIKP-2, TTIKP-4
nap, neperpeThIil map (CTENneHb CYXOCTH U CTENEHB BIAXXHOCTH I1apa).

21 | OnpeneneHue mapamMeTpoB BOJLI U mmapa. PV-auarpamMMa BoJsiHOTO Tapa.

22 | TepMuueckue MpoUECChl ICATbHBIX Ta30B B 3aAKPBITHIX CUCTEMAX.
W300apHbIil, "30XOpHBINA, aaUa0aTHBINA, H30TEPMUYECKHIA MTPOIIECCHI
(paboTa pacmupeHus mpolecca, U3MEHEHNUE YHTPOIINHN).

23 | Ourponus. PV- u TS- nuarpaMMsl.

24 | Bnaxunslii Bo3nyX. Bimaroconep:xkanue, abconoTHas U OTHOCUTEIIbHAS
BJIAXKHOCTH. CBOMCTBA BJIAYKHOTO BO3/lyXa.

25 | TepMOaMHAMUYECKHE ITUKIIbI JBUTATENICH BHYTPEHHETO CTOPAHUS

26 | [lukibl mapOBBIX MAIIVH.

27 | Ucteuenue ra3oB U MapoB, IpocceaupoBanue. TepMoauHaMUYeCKun
aHaJIN3 MPOLIECCOB B Komnpeccopax. L{ukibl 1Burareneii BHyTpeHHETO TKP-2. [IKP-4
CrOpaHHUs U ra30TypOMHHBIX YCTaHOBOK. L{MKJIIbI MapOCHIIOBBIX YCTAHOBOK. ’
[{yKITBI XOJIOIUITHHBIX MAITUH, TETIJIOBOT'O HACOCA.

28 | OuTpomus. PV- u TS- quarpaMmel.

29 | Brnaxusblii Bo3ayx. Bnarocoaepkanue, abcostoTHAsi 1 OTHOCHTENbHAs
BJIAKHOCTH. CBOMCTBA BIIAJKHOTO BO3/1yXa.

30 | CrocoOsI miepenadyn TeIIoThI (TEIUIONPOBOAHOCTh, KOHBEKITHS,
W3ITYYCHHE).

31 | TemnepaTypHOE€ 10JI€, U30TEPMUUECKAS IOBEPXHOCTb, CPEIHUN U
VCTUHHBIN TpaJIeHT TEMIEPATYP.

32 | 3akon @ypre. KoadpumnueHnt TeronpoBoAHOCTH, TUIOTHOCTh TEIUIOBOTO
MOTOKA, KOJIMYECTBO TEIIOTHI.

33 | KoaddunueHT TenaonpoBOAHOCTH, €r0 XapaKTePUCTHKA.

34 | IlepeHoc TEMIOTHI TEMIONPOBOJHOCTBIO IIPU CTALIMOHAPHOM PEXKHUME.
OnHOpoaHAs TIJIOCKAsi CTEHKA.

35 | IlepeHoc TEMIOTHI TEMIONPOBOJHOCTBIO IIPH CTALIMOHAPHOM PEXKHUME.
MHorocoiiHasi CTeHKA.

36 | JlelicTBUTENbHBIA IIpOLIECC HUCTEUEHUs razoB U mnapoB.  OCHOBHbIE
3aKOHOMEPHOCTH  Te€YeHWus ra3za B comrax u  auddys3opax.
JpoccenrpoBanue razoB 1 Napos.

37 | TpanchopmaTopsl TeTIOTHL. [[UKIIBI XOJOMUIBHBIX YCTAHOBOK U
TEPMOTPaHCPOPMATOPOB.

38 | OcHoBbl Teopuu noaoous. OcHOBHI Teopuu moaoous. [TonsTue o Mmetoae
aHanmM3a pazMepHocTeil Teopun nogodusi. KpurepuaibHele ypaBHEHUS. [IKP-2, ITIKP-4

Du3NYECKUil CMBICIT OCHOBHBIX KPUTEPHEB TTOT00MS.




39 | TemmooOMeH u3mydeHueM. TermmoBoi OalaHC TydUCTOTrO TEIJI000MEHa.

3akon Credana-bonpimana. AOGCOIIOTHO YEpHOE TEJIO.

40 | TerutooOMeH M3Ty4YE€HUEM CHCTEMBI TeJI B a0COTIOTHO MPO3PAvHO Cpeie.

41 | Koaddunuent remmonepenayuu. TernoBast u3onsius. TUrbl

TEII000MEHHBIX anmnaparoB, KHISTWIBHUKOB U NOJIOTpeBaTeei.

42 | Mexanu3m nporieccoB roperus. OOIIHe MPUHIIUITEI pacdeTa MpOoIeCCOB

ropenusi. TemnoTa cropanus. Y ciaoBHOE TOIUIMBO. [IpuBeneHHbIe
xapaktepucTuku. Kimaccudukanus Tomims.

43 | Bo3oOHoBIsIeMble ¥ HEBO30OHOBIISIEMbIE UCTOYHUKHU dHEPTHH. OCHOBBI

sHEeprocOepekeHusl. BTOpuYHbBIC YJHEPTETUYECKUE PECYPCHI.

44 | KorenbHble ycTaHOBKU. [lapoBbie ¥ ra30BbIC TYPOUHBL.

45 | OcHOBBI pacyera TeII000MeHHBIX amnmapaToB. Ternonepenaya
yOJIEHHBIX TPyOOTIpoBO10B. Termno-o0MeH B Oypsmxcs,

ITyaTaIIMOHHBIX U HATHETATEIbHBIX CKBAXKUHAX

46 | TermooOMeHHbIE annapathl. PereHepaTUBHBIE U CMECUTENBHBIC
ooomenHuku. [Tokazatenu a3¢pdexruBroctu: KI1JI, ”HTEHCUBHOCTH [IKP-2. [IKP-4
000MEHa, OTHOIIICHNE PACXOIHBIX TEIJIOEMKOCTEH, K0P HUITUCHT ’
cchopMaluu TETIOTHI.

47 | X0Jn0AWIbHBIE U TEIJIOHACOCHBIE YCTAaHOBKH.

48 | Termonepenada 3arny0JIeHHBIX TPyOOTIpoBo0OB. TemmooOMeH B

OypsIILIKXCS, SKCIUTyaTallMOHHBIX M HarHETATeJIbHBIX CKBAKHHAX
Obpasey 6uneta K ak3ameHy
I'PO3HEHCKUI1 FOCYIAPCTBEHHBII HEGTSHOM TEXHUYECKNI VHUBEPCUTET
KADEJIPA "TEIVIOTEXHHKA U THJIPABJIUKA"
Hucuunnnuna TepMoauHaMMKa U Telulonepeaaya
Buaer Ne 1

1. | TepMonuHaMuyeckue mapamMeTpbl COCTOSHUS. YJENbHBI 00beM, IMJIOTHOCTH, AAaBIICHUE,
TeMreparypa (abcomoTHas TepMouHaMuueckas mkaia remmneparyp (KensBuna, Lenscus).

2. | Onpenenenue napameTpoB BoJbl U napa. PV-auarpamma BogsHOro napa.

3. | OcHoBsl Teopuu ogo6usi. OcHOBBI Teopuu nooowus. [lonsTre o MmeTone aHamu3a
pasMmepHocTeit Teopun nmogaoous. Kpurepuansubie ypaBHeHUs. DU3HYECKUN CMBICIT
OCHOBHBIX KpUTEpPUEB MOI00US.

4. | TennmooOmeH n3nyuenuneM. TernoBoii 6anaHc aydrcToro terooomena. 3akon Credana-

Bonpiimana. AGCOTIOTHO YepHOE TETIO.

3aB. kadenpoit

«TenmoTexHuka u TUApaBIMKa»

P.A-B. Typnyes
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KOHTpOIBHO- M3MEPUTENIBHBIA MaTEpHUAI
0 y4eOHOU TUCITUTIIINHE

«TEPMOJANHAMMUMKA U TEIVIOIIEPEJJAYA»

HanpagJieHue NOArOTOBKHU

21.03.01 - «Hedrerazopoe nemno»

Mpoduin:
«bypenne He(PTSIHBIX U Ta30BBIX CKBAKUH;
«IKCIUTyaTarus u 00CIyKuBaHUE 00BEKTOB JOOBIUU HEPTHY;
«OKCIuTyaTalus 1 00cnyKuBanne oObEKTOB T0OBIYM ra3a, ra30KOHACHCaTa U
TIOJI3EMHBIX XPaHUJIHIID»

KBanupukanus
bakanasp
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4 .Texkyumuii KOHTPOJIb

JlaGopaTopHasi pabora Nel

IlepBbIii 3aKOH TEPMOJAMHAMMKH B MPHWJIOKEHHHM K PELICHUI0 OJHOI0
U3 BHAOB TeXHHYECKHX 3a1a4

Hean padorsl. OnpeneneHne ¢ IOMOILBIO YPaBHEHUSI IEPBOT0 3aKOHA TEPMOJUHAMUKI
KOJIMYECTBA TEIJIOTHI, OTAABAEMOI0 B OKPYKAIOIIYIO CPely B YCIOBUSIX J1a00OpaTOPHOI
YCTaHOBKH.

KoHnTpoJibHbIE BONIPOCHI.

1.

AR

11.

12.

13.

Cdhopmynupyiite 1ens 1adbopaTopHON pabOTHI U MOSCHUTE, KaK JOCTUTAETCS
[TOCTaBJIEHHAs LEb?

HazoBure ocHOBHEIC Y3JIbI Z-)KCHepPIMeHTaJIBHOﬁ YCTAHOBKHU U YKAXKUTC UX HA3HAUCHUC.
Kakumu metonamu usmepsieTcst TeMrneparypa B JaHHOW paboTe?
Kak u3MmepsieTcs 1 perynupyercst pacxo]l BO3ayxa B JaHHOU paboTe?

Ha 4T0 pacxomyeTcst MOITHOCTh, ITO/IBEJICHHASI K KOMIIPECCOPY, U KaK OHa
onpenensiercs’?

CdhopmynupyiiTe M HaNMIIUTE AHATUTHYECKUE BBIPAXKEHUS IEPBOr0 3aKOHA
TEPMOJMHAMUKH U 3aMKHYTOH M Pa30MKHYTOI 000JI04eK.

KakoB ¢u3ndecknii CMbICI BEIMYMH, BXOASIINX B YPABHEHUS IIEPBOrO 3aKOHA
TEPMOJAMHAMUKH JUISl 3AMKHYTOH M Pa30MKHYTOH 000104€eK?

JlaiiTe onpezieneHre U MOsICHUTE (PU3UUECKUN CMBICI MIOHATHIA TETIOTHI U pabOTHI B
TEXHUYECKON TEPMOJNHAMUKE.

UTo 03HAYAIOT 3HAKH « + » U « — » JIJIS TETJIOTHI ¥ paboThI?

. Ha uTo u kakum oOpa3om BIuseT U3MEHEHHE HarpeBa TPYyObl MPH MOCTOSHHOM

pacxojie Bo3yxa?

Ha 4T0 pacxomyeTcst MOITHOCTB, ITOIBEJICHHAS ISl HarpeBa TPYOBI, M KaK OHa
onpenensiercs’?

Kax ocymiecTBisiercs BBIOOp KOHTPOJIBHBIX 000JI049EK (TPaHUIT) TTOJACUCTEM (CUCTEMBI)
NPUMEHUTEBHO K IaHHOMU J1abopaTtopHOi padore?

B kakxom MecTe ¥ moyeMy IpaHHIlbl OJICUCTEM (CUCTEMBI) Pa3MbIKAIOTCS?

12



14. Yro Ha3bIBaeTCsl BHYTPEHHEH sHepruen u suTanpnueit padouero rena? CpoiicTa
BHYTPEHHEH 3HEPIuu U pacyeTHbIe (GOPMYIIbI.

JlabopaTtopHasi paGoTa Ne2

OmnpeaesieHue napaMeTpoB BJIAKHOI0 BO31yXa

Heab padorbl. M3ydyeHue TEpMOJIMHAMUYECKHX CBOWCTB BJIAXXHOTO BO3JyXa U

nponeCCOB U3BMCHCHU IMAPaAMCTPOB BJIAJKHOI'O BO3AyXa.

KoHTposbHBIE BOIIPOCHI.

1. CdhopmynupyiiTe 11emb 1a00paTOpHON pabOTHI M MOSICHUTE, KaK JOCTUTACTCSA
IIOCTaBJIECHHA 1€Nb?

2. HazoBuTe OCHOBHBIE Y3JIbI SKCIIEPUMEHTAILHOM YCTAHOBKH M YKAXHUTE X Ha3HAUYEHUE.

3. Kak Brl moHMMaeTe Takue COCTOSHUS, KaK HACBILIEHHBIH U HEHACHIIIIEHHBIN BIaKHBINA
BO3AYyX?
4. Kak Bl oTHOCUTECH K TEPMUHY «I1€PECHILIEHHBIN» BIaYKHBIA BO3YX?

Kak ¢popmynupyercs u 3anichIBaeTCs 3aKOH NaplUaIbHbIX AaBICHUH 7S BIa)KHOTO
BO3/1YyXa?

6. Yto Ha3bIBaeTCsl aOCOMIOTHOM, OTHOCUTEIIBHON BIIAYKHOCTHIO M BJIArOCOACPKaHUEM
BJIQYKHOTO BO3yXa?

7. Kak BeIpaxkaeTcs U U3 4eTo CKJIabIBACTCS TEIUIOCOIepKaHne (FHTAJIBITNS) BIAKHOTO
BO3/1YyXa?

8. TloyeMy c yBenumueHUEM TEMIEpPaATyphl BIAXKHOTO BO3yXa €ro0 OTHOCUTEIIbHAs
BJIQ)KHOCTh YMEHbIIaeTCs?

9. Yem Brl MOXkeTEe OOBSICHUTD BIUSHUE CKOPOCTH BO3/lyXa Ha OTKJIOHCHUE TTOKA3aHMS
CMOYEHHOI'0 TEPMOMETPA OT KCTUHHOTO 3HAYEHUS TEMIIEPATYPEI MOKPOT'O
TepMomeTpa?

10. Kak ycrpoena nuarpamma I-d BnaxxHOro Bo3ayxa v, KakuM 00pa3oM ONpeeisiIoTCs
napaMeTpsl BIaKHOIO BO3yXa C MOMOIIBIO JUarpaMMsl M0 MOKa3aHUSAM CyXOro u
MOKpPOI'O TEPMOMETPOB?

11. Tlokaxkute Ha qUarpamMme U MOsSICHUTE MPOLIECCHl «CYXOTr0) HarpeBa M OXJIaxJAeHUs
BJIQYKHOTO BO3/lyXa.

12. TlokaxxuTe Ha AMArpaMMe U MOSICHUTE MTPOIIECC aIna0aTHOTO HACKIIIECHUS BIAKHOTO
BO3/yXa.

13. aliTe onpeneneHre MOHITUIO TOUKHU pockl. Kak onpenensercs temneparypa TOUKU
pOChI Ha [uarpamme?

14. KakoBa CBA3b MEXI1Yy OTHOCUTEJIBHOM BIAKHOCTBIO BO3/1yXa U €r0
BJIarocojiep;kanuemM?
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15.

JlaiiTe BBIBOJI aHATTUTHUYECKON (POPMYIIBI UTsl pacyeTa abCOIIOTHOM BIaKHOCTH
BO3/yXa.

16. [laiiTe BBIBOJI aHATUTHYECKON (POPMYJIBI IJIs1 pacueTa BIarocoAep KaHus Bo3ayxa.

17.

JlaiiTe BBIBOJT aHATTUTHYECKON (DOPMYJIBI JIJISl pacueTa TeII0COAepKaHMsl (SHTAIBITAHN )
BO3/yXa.

JlabopaTtopnasi padoTa Ne3

HUccanenoBanme IPOLHECCOB UCTCICHHUSA BO3AyXa dYepe3 Cy;KuBarouiece CoIio

He.]'lb paﬁ()TbI. HNccnenoBanne 3aBUCUMOCTA MacCOBOIO pacxoaa BO3ayXa 4e€pe3

CY>KHBaromeecsa COILUIO OT OTHOIICHHUA OABJICHHUS 3a COIINIOM K JABJICHUIO IICPC

COILIIOM.

KoHTpoJibHBbIE BONPOCHI.

10.

11.

12.
13.

14.

ChopmynupyiiTe 11€51b 1a00paTOPHOM PAOOTHI M TIOSICHUTE, KaK JOCTHTACTCS
IIOCTaBJIECHHA 1[€Nb?

Ha3zoBuTe OCHOBHBIE y31bl 3KCIIEPUMEHTAILHONW YCTAHOBKH U YKaXHUTE UX Ha3HAUYCHHE.
JlaiiTe onpeneneHue npoLeccoB UCTEYCHUS U APOCCEITUPOBAHUS.

Hanummre ypaBHeHne epBOro 3akoHa TEPMOJAUHAMUKH PUMEHHUTENBHO K MPOLIecCy
HCTEUYECHUSI.

Hanummre ypaBHeHue nepBOro 3akoHa TePMOJAUHAMUKH PUMEHHUTENBLHO K MPOLIecCy
JPOCCENNPOBAHHUS.

Kak u3meHsieTcss CKopocTh HCTEUECHHUS Yepe3 CYKUBAIOIIeecs COIIO MPU U3MEHEHHUH 3
ot 1 1o 0 (mokaxuTe Ka4eCTBEHHOE U3MEHEHHE Ha Tpaduke pacxoa)?

Uem 00bsICHSAETCS IPOSBICHUE KPUTUYECKOTO peXUMa MPU UCTEUEHUU?
B yem paznuune TeopeTHuecKoro u AEUCTBUTEIBLHOTO MTPOLIECCOB UCTEUEHMS?

Kaxk nzo0pakaercst TeOpeTHUESCKUN U JCHCTBUTEIBHBIN MPOIECChl HCTCUCHUS B
KoopauHaTax h-s?

[Touemy oTiMuaroTCs TeOpeTHUECKas U ACMCTBUTEIbHAS TEMIIEpaTyphl BO3IyXa Ha
BBIXO/JIE€ U3 COIUIA IPU UCTEUEHUHU?

Ha xakoM ocHOBaHUU IpOIIECC JPOCCEIUPOBAHUSI UCTIONB3YETCS IPU U3MEPEHUHN
pacxojia Bo3yxa?

Kak MoxeT u3MeHsThCS TeMIiepaTypa Bo3/lyXa B MPOLIECCE IPOCCETUPOBAHUS?

OT yero 3aBUCAT BEIMYUHBI KOAPPHUIIMEHTOB: TOTEPU CKOPOCTH (C, MOTEPHU IHEPTUU
{c ¥ TIOJIE3HOTO IEUCTBUS KaHaja 1x?

OT Kakux mapaMeTpoB 3aBUCIT PACXO M CKOPOCTh T'a3a IPU UCTEUECHUU YEPe3 COMIO?
Kakne xaHansl Ha3bpIBAIOTCS COILIAMU?
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15. [Touemy Temmneparypsl Bo3ayxa nepes auagparmMoii 1 nepes ComioM paBHBI?

16. Kak u3MeHSIOTCSI SHTAJIBINS ¥ SHTPONUSA IMOTOKA Ta3a, MPU MPOXOKICHUH Yepe3
nuadparmy?

JlabopaTtopHasi paGora Ne4

Onpenesienue KO3(PPUIUEHTA TENJIONMPOBOTHOCTH TEIIOU30ISIIIUOHHOTO
Marepuaa (MeTo HUIMHIAPUIECKOTO CJI051)

Heab padoTbl. OcBoeHHE OJTHOTO U3 METOJIOB OnpeAeNeHus Ko UIIMEHTa TeTIIONMPOBOTHOCTH
TETUTOM3O0JISIIIMOHHBIX MaTepHAIOB (METO/ IMIIMHAPUIECKOTO CJI0s1) W 3aKperuieHHe 3HAaHUH 110

TEOPUU TETUIONPOBOJIHOCTH.

KoHnTpoJbHbBIE BONIPOCHI.

1. Cdopmymupyiite 11e51b 1a0OpaTOPHOM PAOOTHI M TIOSICHUTE, KaK TOCTUTACTCS
IIOCTaBJICHHAS 1EJIb?

2. Ha30BUTE OCHOBHBIE Y3JIbl 3KCIIEPUMEHTAILHON YCTAHOBKHU M YKaXKUTE UX
Ha3HAYCHHUE.

3. Kakue BeTM4HMHBI CIeAyeT U3MEPSTH B JAHHOU paboTe, YTOOBI BHIYUCITUTH
K023(pPpHULIMEHT TEIIONPOBOAHOCTH?

4. KaxoBa (huznueckast CyIHOCTh Mepeiadyn TEeIia TeIUIONPOBOJHOCTHIO?

5. CdopmynupyiiTe NOHATHUS: TEMIIEPATypHOE T0JIe, H30TePMHUUYECKasl TOBEPXHOCTbD,
TPAJUEHT TEMIIEPATYPbl, MOIIHOCTh TEIJIOBOTO IMOTOKA, YIE€IbHBIN TEIIOBOM MOTOK.

6. IlokaxkuTe Ha cxeMe yCTaHOBKH, KaK HaIlPaBJICH BEKTOP TEIJIOBOTO MOTOKA U
IpagueHTa TeEMIIEPATYPHI?

7. KakoB ¢usndeckuii cMbICI K03(pPULIMEHTa TETTONPOBOIHOCTH, U OT KAKUX
($haKkTOpOB OH 3aBUCHUT?

8. KakoB xapakTep U3BMEHEHHUS TEMIIEPATYPHI MO TOJIIUHE IIOCKOW U [UIMHIPUYECKOM
CTEHOK?

9. KakoBa B3auM0OCBA3b MEX Ay KOI((UIIUESHTOM TEIUIONPOBOJHOCTH U HAKIIOHOM
TeMIepaTypHOU KPUBOM MO TOJIIMHE TEIJIOBOW U30JISIITUN?

10. [Jaiite onpeaeneHue NOHITUIO TEPMUYECKOTO COPOTUBJICHUS CTEHKH.

11. Kak 3aBucuT K03 (HUIHMEHT TETUIONMPOBOAHOCTH Pa3IMYHBIX BEIIECTB (METAJLIOB,
HEMETAJUIOB, KHUIKOCTEH 1 ra30B) OT TemrepaTypbl? OTBET 000CHOBATH.

12. ChopmynupyiiTe OCHOBHOH 3aKOH TEILIOMPOBOIHOCTH. B WeM ero cymHocTs?

13. KakoBbl OCHOBHBIE TPYIHOCTH TEIJIOBBIX pacueTOB IPU NIEPEHOCE TEILIa
TEIUIONPOBOIHOCTHIO?
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14. Kak BiausieT hpopMa CTCHKH Ha BETUIMHY €€ TEPMUYECKOTO COTIPOTUBIICHUS?

JlaGopaTopHasi pabora NeS

Onpenesenne K03 PUIUEHTA TEMJIOOTAAYH IPU CBOOOIHOH KOHBEKIIUU (METO/I
CTPYHBI)

Heas paborbl._ OmpenencHue SKCIEPUMEHTAIbHBIM IyTeM Ha Ja0OpaTOPHOM YyCTaHOBKE

K03 uIIMeHTa TEIUIOOTAa4YM MpPU CBOOOJHON KOHBEKLIHWH B HEOTPAHHMUYEHHOM MPOCTPAHCTBE.

W3yuyenrne wmetoauku oOOpaOOTKM ONBITHBIX JAaHHBIX C NPUMEHEHHEM TEOpPUH MOA00HS U

COCTABJICHUS KPUTEPUAIIBHOTO YPAaBHEHHUS 10 PE3YJIbTATAM DKCIIEPUMEHTA.

KoHnTpoJsbHbIE BONIPOCHI.

l.
2.

10.
11.
12.
13.
14.
15.

Cdhopmynupyiite nens 1adopaTtopHOl pabOTHI U MOSCHUTE, KAaK OHA JOCTUTAETCS?

HazoBuTe 0CHOBHBIE y3I1bI SKCIIEPUMEHTAIBHONW YCTAHOBKU U YKAXKUTE UX
Ha3HaYCHHUE.

Kak onpenensercs cpeansisa remnepaTypa CTpyHbI B JaHHOM yCTaHOBKE?
Jliis gero 3amepsieTcs 0apoMeTpUIecKoe JaBICHHUE B JaHHOU paboTe?

Kak onpezensiercs KOJIM4ECTBO TEIJIOThI, OTJAHHOE CTPYHOH OKpYXKaroIeMy
BO3lyXy IIOCPEICTBOM KOHBEKIUU?

Kak onpezensiercs KOJIM4ECTBO TEIJIOThI, OTJAHHOE CTPYHOH OKpYXKaroIeMy
BO3JlyXy IIOCPEICTBOM HU3JIy4eHHUA?

Urto Takoe cBOOOIHASI M BHIHYKICHHAS KOHBEKITHS?

KakoB ¢usnueckuii CMBICI U pa3MepHOCTb KO3 PHUIIMEHTa TETI00TAaYH?

Kakue gakTopsl onpenensioT UHTEHCUBHOCTh KOHBEKTHBHOTO TEII000MeHa?

Yro Takoe kpuTepuii moxoous?

Uto Takoe «ompeaesonas TeMIeparypa» u «onpeneasiouuiy pasmep?

Kaxue kpurepun Ha3bIBaIOTCS «ONPEACISIOLUMI) U «OIPEAETIEMBIMUY?

JIJ1s1 4ero U Kak COCTaBJISAIOTCS KPUTEPUAIbHBIE YPABHEHUS ?

Kak onpenensiercs k03 puumeHT TEMIO0TAAYH 0 U3 KPUTEPUAIBHOTO YPaBHEHHS?

Uto xapakrepusyroT kpurepun Nu , Gr, Pr?

JlaGopatopHas pabota Ne6

HccnenoBanue nporeccoB Tem1o00MeHa Ha TOPU30HTAIILHOM TpyOornpoBoe”

Leab paborbl. l3yueHue mpoueccoB TEMI000OMEHa MpU CBOOOJAHOU H

BBIHYKJICHHOM KOHBEKLINU Ha TOPU30HTAIBHOM TpyOOTpOBO/IE.
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OKCIIepUMEHTANILHOE  OTpezesieHne K03(pPHUIMEHTOB TEeIIO0TAa4Yd U CpaBHEHHUE

HX C BBIYMCJICHHBIMHU 110 KPUTCPHUAJIbHBIM YPABHCHUAM.

10.
11.
12.

13.
14.

15.

16.

17.
18.

KoHTpoJibHBbIE BONPOCHI.
ChopmynupyiiTe 11€51b J1a0OPaTOPHOM PaOOTHI M TIOSICHUTE, KaK OHA JTOCTUTAETCS?

HazoBuTe 0OCHOBHBIE y31bI AKCIIEPUMEHTAIBLHONW YCTAHOBKU U YKAXKUTE UX
Ha3HaYCHHUE.

Kakumu mMeTogaMu usmepsieTcs TeMreparypa B JaHHoi padore?
Kak n3mepsiercs 1 perynupyercs pacxoi Bo3ayxa B JaHHOI padote?

[To kakuM TIpU3HAKaM MOXKHO CYAHUThH O CTAllMOHAPHOM PEXHUME TEIUI00OMEHa C
OKpY>Karoleu cpenon?

Kak ocymiecTBisiercs BBIOOp KOHTPOJIBHOM 000JI0UYKH pacCMaTpUBaeMOn
TEPMOJIUHAMUYECKON CUCTEMBI?

Haiite GopMynupoBKY U MaTeMaTHYECKOE BbIpaKEHHE YPaBHEHUS IIEPBOTO 3aKOHA
TEPMOANHAMUKHU, UCTIOIB3YEMOTO JJIs PEIICHUS 3a/1a4yu JAHHOTO OIbITA.

VYkaxure criocoObl ONpeaesieH s BETMUNH, BXOSAIINX B ypaBHeHHE 1-T0 3aKOHA
TEPMOAVHAMUKH, UCIIOIB3YEMOT0 JJIs PELICHUS 3a1a4d JAHHOTO OIIbITA, C IIOJIHBIM
00OCHOBAHHEM HCIIONIb3YEMBIX PACYETHBIX (POPMYII.

Kaxkue cymecTByroT MeTOIbI M IPUOOPHI TSl U3MEPEHUS TEMIIEPATyPhI, TABJICHUS U
pacxona?

Kaxk onpenensiercs mI0THOCTh BO3AyXa B YCIOBHUSX J1a00OPATOPHON YCTaHOBKH?
Kaxue Buibl KOHBEKIMHU CYIIECTBYIOT, B YEM UX paziuyue?

B uem cymnocTh "Teopun mogo0us" u Kak ¢ €€ MOMOIIbIO OTPEIEISIOTCS
KO3 PHUIHUEHTHI TeII00Taauu?

Kak cocTaBisitoTcst KpuTepuanbHble ypaBHEHU ?

CocraBbTe B 00111eM BUJIE KpUTEPUAIbHBIC YPaBHEHHUS [JIs1 BBIHYKIACHHOU 1
CBOOOTHOM (€CTECTBEHHOM) KOHBEKIIUH.

KakoB ¢u3uveckuii CMBICIT KpUTEPHEB ITO00MSI, BXOISANIUX B YpaBHEHUE IS
CBOOOIHOI KOHBEKIINU?

KakoB pu3ndecknii CMBICT KPUTEPHUEB TOI00MS, BXOSAIIUX B YPaBHEHHUE IS
BBIHYKJICHHOW KOHBEKILIMH?

UYro Takoe "onpenensemplil" u "onpeaensaomuin” Kpurepuii?

Kak BbIOupaeTcst onpeensonuii (XapakTepHblil) pa3Mep U ONpeeNsionas
TeMmIepaTypa npu pacyere KpurepueB noao0us?

JlabopaTtopHast pa6oTa Ne7

Metoabl Temuionepeaayu Npu KOHBEKIUHN U 001yBe
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Iesas padoThi: M3yueHue METOIUKY M IPHOOPETEHNE HABBIKOB 3KCIIEPUMEHTAILHOTO
MCCIIEJOBAaHMS YaCTHBIX 3a/1a4 KOHBEKTUBHOTO TeTIoo0MeHa. O3HaKOMIIEHHE C METOZIOM
HKCIIEPUMEHTAIBHOTO ONpeaeeHNs KodPPHUIUEHTa TEIIO0TAAYH CTEPHKHS MIPH
TOPHU30HTAIIEHOM €T0 TOJIOKEHUH B CBOOOIHOM NMPOCTPAHCTBE, IPHOOPETEHNE HABBIKOB B
00paboOTKE OMBITHBIX IaHHBIX U TPEJICTABICHUM MX B KpUTEpHAIBLHOU (opme.

3ananme:

I. OKCHEepUMEHTAIBHO OIPEAEINTh 3HaYeHue Kod(duimeHTa TeriooTnaun TpyObl INpH

Pa3IMUHBIX TEMIEPATypPHBIX HANOPaxX B YCIOBUAX CBOOOTHON KOHBEKIIHH.

2. V CTaHOBHUTH 3aBHCHMOCTD KOO (HIIMEHTA TEIUIOOTAAYH OT TEMIIEPATyPHOTO Haropa.

3. CocTaBHTh KPUTEPHATIBHOE YPaBHEHHE TEIIOOOMEHA, ONPEICIHTD TEO-
peTnyecKoe 3Ha4YeHHe ero Kod(GUIMeHTa TemIo0TIaY1 i CPABHHUTD c
9KCIEPUMCHTAIbHBIM.

4. Odopmuth oTUeT.

KonTpoJibHbIe BOPOCHI

l. Yro Takoe KOHBEKTUBHBIN TEIII000MEH?

2. Hanumure Beipaxkenre HproToHa-Puxmana.

3. Yro takoe Kod(pUIHMEHT TeIUI00Taaun?

4. SBnsgercss nM KOA(QOUIMEHT TEIUIOOTAAYU oy OJUHAKOBBIM JUIl Ka)JIOro 3JIEMEHTa

BHEIIHEH MTOBEPXHOCTH?

5. [TomBrkHA WM HEMOJBIKHA OKpyKawmias cpena (BO3AyX) OKOJO TOBEPXHOCTH
HUIUHApA?
6. Kak OymeT M3MEHSTBCS CPEeIHSS CKOPOCTh BO3JyXa OKOJIO IMOBEPXHOCTH IMIIMHIpPA C

yBeIU4YeHUEM Atcp U moyemy?

7. Uepe3 ToOpubl IWIMHApPA YaCTHYHO PACCEMBAETCA TEIUIO, BBOJAMMOE BO BHYTpPEHHEE
npocTpaHcTBO. Kak 3TO cka3bIBaeTCsl HA TOUHOCTH ONPEEICHUS oy ?

8. Kak Oynmer pa3BuBaThcsi mpoliecc KOHBEKIIMM Ha MOBEPXHOCTH HArpeTOW ammaparyphl,

MMOMEILIEHHOW BHYTPHU CITyTHUKOB 3eMJIN?

JlaGopaTopHasi padora Ne§

Tenmnoornaya npu kouBekuuu u 06ayse IIVIACTUHBI
Lean padoThi:

1. HccnenoBath npoiiece TEIUIOOTIa4YH MJI0OCKONH MOBEPXHOCTH B PA3IIUYHBIX YCIOBUAX

€CTECTBEHHOU KOHBEKIIUH.
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2. Hcnonb3yst COOTBETCTBYIOIINE KpUTEpUaIbHbIe ypaBHEHUS, OLIEHUTH KO3(PPUIIHEHT
TEIJIO0TJauH.
3. OLeHUTD TEIIOBbIE MOTEPH MPU PA3HBIX MOJOKEHUSIX MJIOCKOM MIACTUHBI B

IIPOCTPAHCTBE.

KoHTpoJibHbIe BOPOCHI
1. Yem O6yCJIaBJII/IBaCTCH TCIIOO0TAA4Ya IJIACTUHBI B YCIIOBUAX €CTECTBCHHOU U

BBIHYX/ICHHON KOHBEKLINN?

2. Kak oTnuyaercs TemiooTaaya MOBEpXHOCTH B JIAMUHAPHOM U TYpOYJIIEHTHOM peXUMax
oOTexaHus?

3. Kak cBsi3aHa TemnepaTypa Ha IOBEPXHOCTH IUIACTHUHBI C MTOJIOKEHUEM IUIACTUHBI B
MPOCTPaHCTBE?

4. B kakux ciyyasx conocTaBUMO WM IPEBBILIAET ak?

5. OOBsicHUTE pa3HUIly TOKa3aHUM BEpXHEH, CpeHel U HIKHEH TepMoIap ¢ y4€Tom

pCKUMa 00TEeKaHM IIACTUHEL.

CpaBHHTE pe3yNbTaThl C PaCYETOM IO YIPOILEHHBIM (pOpMyIaM

JlabopaTtopHast pa6oTa Ne9

Temonepenaya npu konpexkuuu u ooayse HIAPA

esab padoThi:

TeopeTtnueckoe 1 IKCIIEPUMEHTAILHOE 03HAKOMJIEHHE C HECTALIMOHAPHBIMU METOAAMHU
onpezaeneHus: KodPHUINEHTA TEIUIOOTIAYH.

KoHnTposabHbIe BONpochI

Yrto Takoe KOHBEKTUBHBIN TENIOOOMEH?
Harmmmure dopmyny Heiorona-Pruxmana.
KaxoB ¢uszndeckuii cMbicit K03 huiimenTa TeriooTaaqan?
PuU3HYECKUI CMBICIT TEMIIA OXJIAXKICHUS.

UTto Takoe TENI0BOM PEryIsPHBIN peXUM?

A e e

Kakoit Bun Oynmer umers rpaduk oxnaxaeHus In —t, ecnu Kod(hPUIMEHT

TEIUIOOT/Ia4YH B MPOIIECCE OCTHIBAHUS OyIeT U3MEHATHCS (BO3pacTaTh, MaaatTh)?

JlabopaTtopHasi pa6ota Nel(
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Tennonepenaya npy KOHBEKUMHU M 00AyBe NJIACTHHYATOI0 PaAuaTopa.

Hean paGoTsbl.

OkcnepuMenTansHoe onpeaenenue KIIJ[ opeOpenust u cpenHe MHTErpanbHOro Koddduuuenta
TEIUIOOT/AaYH OpeOPEHHOM MTOBEPXHOCTH.

3aganue.

1. Onpenenuts KITJ] opeGpenust.

2. DKCIEpPUMEHTAIBHO OIPEICNIUTh BETMYUHY KOA(PPHUIMEHTA TeIUIO0TAAYH

OpeOpEeHHO MOBEPXHOCTH NP €CTECTBEHHON U BHIHYKJICHHON KOHBEKIIUH.

JlaGoparopHnas padora Nell

N3yuyeHue npoueccoB Temionepesayu B TeMI000MEeHHBIX annaparax
HccnenoBanue Tpy04aToro u miiacTHHYATOrO0 TEMI000MEHHUKOB

Lean padoThi:

I. Onpenenenue ko3 dunmenTa Temnaonepesadu npyu IBUKESHUH KUIKOCTH B TpyOe Ipu
Pa3IUYHBIX CKOPOCTSAX TEUCHMS;

2. OnpeneneHue nepeiaBaeMoi TeTJIOBOM MOIITHOCTH TETUIOOOMEHHUKA THTIA «TpyOa B TpyOe» B
3aBUCHUMOCTH OT CXEMBbI IBUKEHUS TEINIOHOCUTEIIEH;

3. Onpepenenne nepeaaBaeMoin TEII0BOM MOITHOCTH KOXKYXOTPYOHOTO TeTNTOOOMEHHHKA;

4. OnpeneneHue nepeaaBaeMoi TEIIOBOM MOIIHOCTH BO3AYIIHO-BOJITHOTO TEINIOOOMEHHHUKA C
NPUHYAUTEITHHBIM OXJIXKICHUEM.

4.1 TecroBble 3aganus K 1 py0e:kHOi aTTecTallMU M0 JUCUMUILIJIMHE

«TepmonnHaMuka u Temjionepeaaya

TEPMOJANHAMEKA TECT Nel
I Kakas u3 nepeyncjieHHbIX BeJJMYUH HE MOKET ObITH MApaMeTPOM COCTOSIHMS ?
1. O6bem 3. A0coJIl0THasl TemIepaTypa
2. IlnoTrHOCTH 4. AGCOII0THOE JaBJIEHUE

I VYxkaxure ypaBHenue Kianeiipona

1. PV =MRT 2. PV =RT
3. Py=RT 4. Pv="lRrT
M

I 3axon Maiiepa 1Jisi e IMHMIBI MACChI:
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1.Cr—Cy=AR 2.C,—C,=AR
3. C,—C, = 4R 4. C, —C, = AR
v OT KakuX NMapaMeTpoB 3aBUCUT BHYTPEHHSISI JHEPIrUs MPOCTOro TeJa?

1. U=U(, V) 2. Bce oTBeTHI BEPHBI.
U=U(P,t)

V  Yro Ha3pIBaeTCsl TePMOAMHAMHYECKHUM npoueccom (Kakue n3 0TBETOB NpaBUIIbHBIE)?
1. CoBOKYNHOCTBH HeNPePbIBHO U3MEHSIIOIUXCS COCTOSIHMI paccMaTpuBaeMoOH
CHCTEMBI.
2. JTO COBOKYNHOCTbH COCTOSIHUI CHCTEMBbI.
3.  CoBOKYNHOCTBH CBOICTB, ONpee/sII0IHUX TEPMOAMHAMHYECKYI0 CHCTEMY.
4. IIpomecc, KOTOPBIH MOKET NPOTEKATH KAK B IPSIMOM, TAK U B 00paTHOM
HaNpaBJICHUH.

5. Hert npaBWIbHOIO OTBETA.

VI  UYrto paer miiomaab purypsl noa kpuoid mpomecca B P - V koopaunarax?
1. Temnoo0MeH npouecca. 3. llpupamenue
BHYTPEHHEH YHEepruu.
2. YBeanuyeHue JHTAJIBIIMYA rasa. 4. PaGoTy, cCOBepIIEHHYI0

rasam.

VII Yemy paBHa MHTerpajibHasi BeJHYHHA TEPMOJAMHAMMYECKOH PadoThbl B H30XOPHOM
npouecce?

L. L1,2:P(V2_V1) 2. lepm(Vz_Vl)

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

VIII Yto Takoe cMech ra3on?
1. Cucrema Tes (KOMIIOHEHTOB), XUMU4Y€CKH B3aUMO/IeiCTBYIOIINX MEKIY CO0O0M.
2. IJT0 BemecTBO, BCe MOJIEKYJIbI KOTOPOI0 OIHHAKOBDI.
3. Cucrema tea (KOMIIOHEHTOB), XUMHYECKH He B3aUMOACHCTBYIOIIUX MEXKIY
codoii.

4. OJrto BemectBo Tuna H20, CO2, CO4 u ap.

IX Vkaxkure ypaBHeHHMe, BbIpaxkawlilee 3akoH /laabToHa.
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1. P, =Fr, 2 PCqui[)i
in1
3. Py =2.1P 4 PCM:zPi
in1

1l
—

X  Yto Ha3bIBaeTCHA KPYroBbIM MPoueccoM (HUKJIOM)?
1. JTo0 3aMKHYTbIe IPOLECCHI, XaPAKTEPU3YIOLIHeCs] BO3BPATOM

pado4ux Tes1 B HCXOJHOE COCTOSIHUE

2. JT0 npouece, B KOTOPOM i;dz #0
3. DTo mpouece, B KOTOPOM igé‘Q =0

4. DTo0 npomuece, B KOTOPOM §5L =0

XI VYkaxure K.IL.JA. TePMOJAMHAMHYECKOT0 HukJaa Kapuo.

XII B xakoM nponecce H3MeHeHHe BHYTPEeHHel IHEPIrUy HAEAJIbHOI0 ra3a paBHO HYJI10?
1. B u3zoxopuuyeckom 3. B uzo0apuueckom

2. B u3orepMuYeCcCKOM 4. B aguadbaTHoM

TEPMOJINHAMKA TECT Ne2

I Kakas mkaja TeMnepatyp McnoJib3yercsi B TepMOJAMHAMUKE?
1. Heabcus 3. @apenreiita 4. KeabBuHA

2. MexknyHapoaHasi NpaKTH4YeCcKasi CTOrpPajayCcHasi 1IKaJjaa

Il ®usnueckuii cmbica R
1. Drto paGora pacummpenusi 1 Kr raza npum HU3MeHEeHMH TeMmiepatrypbl Ha 1° B
n300apHOM npouecce.
2. Jro padora pacmmpenust 1 KMoJisi ra3a Ipu M3MEHEHHH TeMIepaTypsl Ha 1°.

3. 3T0 razoBasi NOCTOSTHHAS.
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4. IJto0 padora pacumpenus 1 Ky0.m. raza

III Cas3p MeKIY IJIOTHOCTHIO U yEJbHBIM 00beMOM

M V 1 v
1. p=— 2. p=— 3. p=— 4. p=—

v v v M
v HN3MeHsITCA /1M TOKa3aHMEe MAHOMETPA Ha cocy/le MNMPHU MOJAHATHH €ro Ha

00161y 10 BBICOTY (00J1ee 100 m)?

1. YBeauuuBaercs 2. He usmensiercst
3. YMenbmaercst 4. CTpeska ycTaHOBJIeHA HA "HYyJie"”
\Y Kakas BeJuunHa JaBJIeHHA HaUMeHbLIIASA ?
1. 1 u/m? 2. 1 kr/em?
3. 1 MM Boa.cT. 4. 1 MM prT.CT.
VI HNpeanbHbIMU ra3aMu Ha3bIBAKOT TAKUE, KOTOpPbIE:

HoxuunsroTcs 3akony boilisi-Mapuorra.
Hoxuunsrrcesa 3akoHam boinsg-Mapuorra u I'eii-JIroccaka.
IMoguunsirorcs ypapHennio Kianeiipona.

Bce oTBeTHI npaBUJIbHBIC.

VII VYkaxure MCXOIHOE YPABHEHHE NEPBOr0 HAYAJIA TEPMOAMHAMMKY 10 BHEIIHEMY

0as1aHCy JJIM 2JIEeMEHTApPHOI0 npoiecca?
S0 =dU+dL

00 =dU + AJL

VIII Ot kakux nmapamMeTrpoB 3aBUCUT BHYTPEHHSS JHePrus MpPocToro rejaa?

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

U=U(P,t)

IX Ot kakux mapaMeTpoB 3aBUCUT BHYTPEHHSISA JHEPrusi HAeaJbHOIro raza?

U=U(t)

U=U(tv)

U=U(P,v) 23
U=U(P,t)



X Yemy paBHA HHTerpajbHas BeJMYMHA TePMOANHAMHYECKOH PadoThI B H30XOPHOM

npouecce?

1. L, ZP(VZ —Vl) 2. LI,ZPm(VZ _Vl)

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

XI  Ykakute MacCOBYI0 KOHIEHTPALMIO

2. q,=

4. ¢, =

ool Q@
Q| @|@

XII Vkaxkure K.1.J. TepMOAMHAMHYECKOr0 nukiaa Kapuo.

T. T
1. n=—2%2— 2. n=1--=2
I -T, 1
0, 0,
3. 77:1—‘ 2 4. 77:‘ 2*
0, 4L
TEPMOJAUWHAMKA TECT Ne3
| Yemy paBen 1 MM pTyTHOrO CcT0JI0a?
1. 10 xr/m? 2. 13,6 MM Boj.cCT.
3. 9,8 n/cm? 4. 1,02 oap.

II Cas3b MeKAy IVIOTHOCTBIO U yAEJbHBIM 00bEeMOM

M V

A% A%

1 v
3 =— 4. =—

p=- p="

111 YaeabHLIA 00beM BHIYHCIAECTCS:
M

1. v=— 2. v= I

V V
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V V
3. v=—vo 4. v=—
M p
v Yro Takoe TepMOAMHAMMYECKASI cMCTeMAa?
1. CoBOKYNHOCTb MATEPHAJIBbHBIX TeJI, B3AUMOACHCTBYIOIIHUX MEKIY
c000ii M Cc OKpYy:KawoIeii cpenoi
2. ToJabko naeajabHOro ra3a
3. ToJubko HeC:KMMaeMas KUAKOCTh
4. Bce oTBeTHI NPaBUWJIbHbIE

V  Vkaxute ypaBHenue Kinaneiipona?

1.

3.

PV =RT 2. Pv=PT
Pv=GPT 4. Pv=RT

VI JlaiiTe onpenesieHne naBJjaeHus?

JlaByieHue okpyxkawiei cpeabi?

Cuia, oTHeCeHHAsl K eJMHMIIE TIOBEPXHOCTH.

Cuna, paBHOMEPHO pacrnpe/iesieHHasi 10 MOBEPXHOCTH.
IIpenen BeJUYHHBI OTHOLICHHUS HOPMAJIbHOM COCTABJISIIOLIECH

CIWJIBI K IUIOIIA/IU, HA KOTOPYIO el CcTByeT CuJja.

VII Yto coboii mpeacTaBisieT yaeJbHasi JHTAJBIUSA NPOCTOIO Teaa?

b=

U+ APV

i=U— APv

VIII Pa0ora uzmenenus o0nLeMa ABJISICTCH:

1.
2.

DyHKUUEH COCTOSIHUSA. 3. dynkuuei nmpomecca.

O0a oTBeTa NpPaBUWIbHBDI. 4. Het npaBWJIBLHOIO OTBETA.

IX Yro naer niiomans purypsl noa kpusoii nponecca B P - V koopannarax?

1. TemnoodMeH mpouecca.

2. IlpupaimeHue BHYTPeHHeH JHEPrUum.
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3. VYBeanueHnme >HTAJLIINH ra3a.

4. Paborty, COBEepIIEHHYIO ra3aM.

X Yemy paBHA HHTErpPajibHAS BeJMYMHA TEPMOAUMHAMHYECKOH PpadoThI B

H30XOPHOM npouecce?

1. LL2 :P(V2 - Vl) 2. L1,2Pm(V2 B Vl)

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

XI  ¥Ykaxure MOJBLHYI0 KOHIEHTPALUIO

XII  Yrto Ha3pIBaeTcs KPYroBbIM MpoueccoM (HMKJI0OM)?

1. 970 3aMKHYTBbIE POLECCHI, XapPaKTePHU3Y0UIHeCs BO3BPATOM

pado4ux Te1 B HCXOJHOE COCTOSIHUE

2. JT0 mpouecc, B KOTOPOM §dz #0

3. Jr0 npouecc, B KOTOPOM §5Q =0

4. Bce oTBeTHI NPABUJIbHBIE

4.2 TectoBble 3a1aHus K 1 pyOe:xkHO# aTTecTalMU

KAPTOYKA Ne 1
(17151 TECTOBOM OIIEHKHU TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)

1. lenu u 3agaun TepMoAHaMUKU. [IoHATHE TEPMOINHAMUYECKONW CUCTEMBI.

2. Kakoe w3 HWXe MPUBEACHHBIX YPABHCHUH SBIISCTCS YPABHCHHEM COCTOSIHUS MICATbHBIX
razoB?

a) PV =mRT

6) PV = uRT

BP+ L _ _RT
Vv: V-6

3. N3o6apHsIii mporiecc — 3TO MpoIecce, Mpu KOTOPOM OCTAETCsI HEU3MEHHBIM:
a) remneparypa (T = const)
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0) o0bem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 2
(17151 TECTOBOM OIIEHKHU TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)
1. TepmonuHaMuyecKue napaMmeTpbl COCTOSTHHUS.
2. BHyTpeHHsIsl SHEpPTrUsl CUCTEMBI — 3TO:
a) MPOLECC MEXaHUYECKOTO U TEIJIOBOTO B3aUMOICHCTBUM
0) CBOICTBO CaMOi CHCTEMBI, OHA XapaKTEpPU3YET COCTOSHUE CUCTEMBI

B) CBOMCTBO aI/IUTUBHOCTH

3. Kakoe u3 HuXe NpUBEACHHBIX YPaBHEHUN UCIOIB3YETCS IS ONIPENETIEHHS] TEPMUYECKOTO
Koa(purmeHTa moyie3HOro ACUCTBUS:

a)nt=£= Ql _QZ
0, o)
0)Li=Q1—Q
T S
Tl Tl

KAPTOYKA Ne 3
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAaeMOCTU CTYACHTOB)

1. 3akons! uaeanbHbIX ra3oB (boiinsa-Mapuorra, I'eit-JIroccaka, [ap:ms).

2. I30X0pHBII Npoliecc - 3TO MPOIECC, TPU KOTOPOM OCTAETCS HEM3MEHHBIM:
a) pacxoa (G = const)
0) o0bem (V = const)
B) nasienue (P = const)

3. YUemy paBHa razoBas noctosinHas «R» mns 1kr raza?
a) 8314 Jc / kmoav K
0) 8338 J{orc / kmonv K
B) 8318 [ / kmonw K

KAPTOYKA Ne 4
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBaeMOCTU CTYACHTOB)
1. Tepmonnnamuueckuii npouecc. [lonsaTue penakcanuu.

2. TennoeMKOCThIO TeJla Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOThI, HEOOX0AUMOE JIJIsl U3MEHEHHsI TEMIIEpaTyphl Tella Ha CTO IPalycoB
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0) KOJTMYECTBO TEIIOThI HEOOXOAMMOE [T U3MEHEHHS TEMIIEPATyphl TeJa Ha ThICAIY
rpanycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOAUMOE [JI1 M3MEHEHUs TEMIIEpATyphl Tela Ha OJIUH I'paayc

3. OtHOCHUTENbHAS BIAKHOCTD - 3TO:

a) OTHOIICHUE KOHIIEHTPAIIMH BOISIHOTO IMapa HEHACHIIIIEHHOTO BO3AyXa WM raza K
KOHLIEHTPALMK BOJSTHOTO NTapa HACBIIIEHHOTO BO3/1yXa WJIU T'a3a PHU OJJUHAKOBBIX
TEeMIIepaTypax u JaBICHHUSIX

0) OTHOIIIEHHE MACChI BOISIHOTO Mapa HEHACKIIIEHHOTO BO3/IyXa WX Ta3a B KOHIICHTPAIUH
CyXOTO BO3/IyXa WY Ta3a MPH OJIMHAKOBBIX TEMIIEpaTypax M JTaBICHUSIX

B) Macca BOJSHOTO Mapa B rpaMMax, MPUXosmiasicss Ha 1Kr aOCOTIOTHO CyXOTo BO3ayXa

KAPTOYKA Ne 5§
(17151 TECTOBOM OILIEHKHU TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)

1. BHyTpeHHSs SHEPTUS CUCTEMBI.
2. Kakue u3 HIKe IPHUBEICHHBIX TAPAMETPOB COCTOSHUS TEPMOAMHAMHYECKON CHCTEMBI HE
SBIISIOTCS TAKOBBIMU?

a) TeMIeparypa

0) nmaBieHue

B) TEIUIOCOAEpKaHUE

T') INIOTHOCTH

1) YACTbHBIH 00beM

3. 3akon [lanpTOHA GOpMyIUpYETCS TaK:
a) JaBJIEHHE CMECH PABHO PAa3HOCTHU MapLHUAIbHBIX JaBIECHUI KOMIOHEHTOB
0) oO1iee naBjIeHWE CMECH PaBHO CYMMeE MaplUaIbHBIX J1aBICHUN
B) oOI11ee JaBJICHUE CMECH PaBHO NMPOU3BEICHHIO JABICHUI

KAPTOYKA Ne 6
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBaeMOCTU CTYACHTOB)

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

2. Kakoii u3 HMXe PUBEJCHHBIX 3aKOHOB HE SIBIISIETCS 3aKOHOM HJICANIbHBIX T'a30B:
a) 3akoH boiinsg — Mapuotra
0) 3axkoH Oma
B) 3akoH [Ilapsst
r) 3akoH ['eit — JIroccaka

3. M3oTepMUYecKHii IPOIIECC — ATO MPOLIECC, TPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) naBnenue (P = const)
0) pacxon (G = const)
B) TemriepaTtypa ( T= const)

KAPTOYKA Ne 7
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(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIEBaeMOCTH CTYIEHTOB)
1. Iukn Kapno.

2. TemnepaTypoil TOUKH POCHI, UJIW TEMIEPATYPON HACHIIIECHHS HA3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOpPOi ClIeyeT OXJIaUTh EPErpeThiii BO3YX, YTOOBI OH CTall
HACBIIICHHBIM

0) Ta Temmeparypa, 10 KOTOpO CIIeyeT OXJIaJnuTh BIAXKHBIN BO3yX, YTOOBI OH CTall
HACBIIICHHBIM

B) Ta TEMIIEpaTypa, 10 KOTOPOH cle1yeT HarpeTh BIAXKHBIN BO3yX, YTOOBI OH CTal
HACBIIICHHBIM

3. [lepBbrIit 3aK0H TEPMOAMHAMUKH (OPMYIIHPYIO TaK:

a) KOJIMYCCTBO TCIJIOTHI, MTOABCACHHOC K CUCTCME, paCXOAYCTCA HAa USMCHCHUC TCMIICPATYPhI

0) Bcd TEIUIOTa, MO/ABE/ICHHAs K CUCTEME, PACXOAYEeTCsl HA N3MEHEHUE BHYTPEHHEH SHEPIUH
CHCTEMBI ¥ Ha COBEpILIEHNE BHEIIHEH paOOThI

B) KOJIMYECTBO TEIUIOTHI, IOJIBEJICHHOE K CUCTEME, PACXOIYyeTCsS Ha U3MEHEHHUE 1aBIICHUS B
CUCTEME

KAPTOYKA Ne 8
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)
1. AHanuTHyecKoe BhIpaKeHUE TIEPBOTr0 3aKOHA TEPMOIUHAMUKH.

2. BnaxHbIi BO3AYyX — 3TO:
a) CMEeCh BOJIbI M CYXOI'O BO3yXa
0) cMech CyXOro BO3yXa U BOASHOTO mapa
B) CMCCh BOASAHOI'O ITapa 1 BOJAbL

3. Kakoii u3 HuXe NpUBEACHHBIX MTPOLIECCOB HE OTHOCUTCS K TEPMOJAMHAMUYECKUM TpoIeccam
U3MCEHCHHUS COCTOAHUA UACATIBHOT'O rasa?

a) M30XOPHBIN MPOIIECC

0) agrabaTHBIN TIPOIIECC

B) KpYTOBOH TIpoIIecce

') U30TEPMHUECKHUI Tpo1Lecc

KAPTOYKA Ne 9
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAeMOCTU CTYACHTOB)

1. TemnoeMKOCTb ra30B. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEPATYPhI.

2. TepMOAMHAMUYECKUIN IIPOLECC — ITO:

a) COBOKYITHOCTb I10CJIEIOBATEIbHBIX COCTOSHUM, Yepe3 KOTOPbIE IPOXOAUT
TEPMOJUHAMHUYECKAs CUCTEMA

0) COBOKYITHOCTb CBOMCTB, UYepe3 KOTOPbIE IPOXOAUT TEPMOJUHAMUYECKAS CUCTEMA

B) MPOLIECC, KOTOPBIH MOXKET MPOTEKATh KaK B MPSMOM, TaK U B 0OpaTHOM HarpaBICHUU
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3. AGcoroTHasl BIQXKHOCTh XapaKTepU3YeT:
a) Maccy BOASHOTO Mapa, KOTOpas COAEPKUTCA B 1M> BIaXKHOTO BO3IyXa
6) Maccy BOJIbI, KOTOpas COAEPKUTCA B 1M? BIIAXKHOTO BO3IyXa
B) Maccy BOJISIHOTO Tapa B TpaMMax, MPUXO/SIIErocs Ha 1Kr abCcoMOTHO CyXoro Bo3yxa

KAPTOYKA Ne 10
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAaeMOCTU CTYACHTOB)

1. OGpaTumbie 1 HEOOpaTUMBIE TIporiecCchl. PadoTa.

2. OTHOCUTENbHAS BIAXKHOCTD - 3TO:

a) OTHOIIICHUC KOHI_IeHTpaL[I/II/I BOIOSIHOTO Hapa HCHACBIIIICHHOT' O Bosnyxa NJIN ra3a K
KOHIICHTPAIIMX BOJSTHOTO TIapa HACHIIIICHHOTO BO3/IyXa WJIU Ta3a P OJUHAKOBBIX
TeMHCpaTyan 1 JAaBJICHUAX

0) OTHOIIIEHHE MacChl BOASHOTO Tapa HEHACKIIIIEHHOTO BO3/lyXa UJIU Ta3a B KOHIICHTPALUU
CYXO0r0 BO3JyXa WIH r'a3a IIpH OJMHAKOBEIX TEMIIEpATypax U JaBICHUAX

B) Macca BOJSTHOTO Tapa B TpaMMax, IPUXOIIasicsa Ha 1Kr aOCOFOTHO CyXOro BO3ayxa
3. Kakoe u3 HuXe NpUBEACHHBIX YPAaBHEHUIN UCIIOJIB3YETCS IS ONPENETIEHHSI TEPMUYECKOTO
K03 purmeHTa moyie3HoOro AeUCTBUS:

a)nt=£= Ql _QZ
o) 0
0)Li=Q1—Q
B) ni= L-n _, L
Tl Tl

KAPTOYKA Ne 11
(17151 TECTOBOM OLIEHKH TEKYIIEH YCIeBAaeMOCTU CTYACHTOB)

1. enu u 3amaun TepMoaHaMUKH. [ToHATHE TEPMOIMHAMUYECKON CUCTEMBI.

2. Kakoe u3 HMXKeE NPUBEACHHBIX YPaBHEHUH SIBIISIETCS YPAaBHEHHEM COCTOSIHUS UEAIbHBIX
razoB?

a) PV =mRT
6) PV = uRT
V V-0

3. N3o6apHsIii mporiecc — 3TO MpoIece, Mpu KOTOPOM OCTAETCsI HEU3MEHHBIM:
a) remneparypa (T = const)
0) o0bem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 12

(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAeMOCTU CTYACHTOB)
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1. TepmonuHaMuyeCcKue napaMmeTpbl COCTOSTHHUS.

2. BHyTpeHHsIsl SHEpPTrUsi CUCTEMBI — 3TO:
a) MPOLECC MEXaHUYECKOTO U TEIJIOBOTO B3aUMOICHCTBUIM
0) CBOWMCTBO CaMOM CHCTEMBI, OHA XapaKTEPU3YET COCTOSIHUE CUCTEMBI
B) CBOMCTBO aJITUTUBHOCTH

3. Kakoe u3 HuXe NpUBEACHHBIX YPAaBHEHUI UCIOIB3YETCS IS ONPENEIEHHS] TEPMUYECKOTO
Kod(urmeHTa moyie3HOro AeUCTBUS:

a)nt=£= Ql _QZ
0, o)
0)Li=Q1—Q
T S
Tl Tl

KAPTOYKA Ne 13
(17151 TECTOBOM OLIEHKU TEKYIIEH YyCIeBAaeMOCTU CTYACHTOB)

1. 3akons! naeanbHbIX ra3oB (boiinsa-Mapuotra, I'eit-JIroccaka, [ap:ms).

2. I30X0pHBII Npoliecc - 3TO MPOIECC, TPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) pacxoza (G = const)
0) o0bem (V = const)
B) naBienue (P = const)

3. YUemy paBHa razoBas noctosinHas «R» mns 1kr raza?
a) 8314 Jc / kmoav K
0) 8338 J{orc / kmonv K
B) 8318 [oic / kmonw K

KAPTOYKA Ne 14
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)
1. Tepmonunamuueckuii npouecc. [lonsTue penakcanuu.
2. TennoeMKOCThIO TeJla Ha3bIBAIOT:
a) KOJTMYECTBO TEIJIOTHI, HEOOXOAUMOE ISl HK3MEHEHHsSI TEMIIePaTyphl Tella Ha CTO TPalycoB
0) KOJIMYECTBO TEIJIOTHI HEOOXOAUMOE JIJIsl U3MEHEHHS TEMIIEpaTyphl Tella Ha ThICAUY

rpaaycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOUMOE i1 U3MEHEHUs TeMIepaTyphl Tela Ha OJIUH TPaayc
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3. OtHOoCHUTENbHAS BIAKHOCTD - 3TO:

a) OTHOIIICHUE KOHIIEHTPAIIMH BOISTHOTO IMapa HEHACHIIIIEHHOTO BO3AyXa WM raza K
KOHLIEHTPALIMK BOJSTHOTO NTapa HACBIIIEHHOTO BO3/lyXa WJIU T'a3a MPHU OJJMHAKOBBIX
TEeMIIepaTypax U JaBICHHUSIX

0) OTHOIIIEHHE MACChI BOISIHOTO Mapa HEHACKIIIEHHOTO BO3/IyXa WX Ta3a B KOHIICHTPAIHH
CyXOTO BO3/IyXa WY Ta3a MPH OJIMHAKOBBIX TEMIIEpaTypax M JTaBICHUSIX

B) Macca BOJSHOTO Mapa B rpaMMax, MPUXOsiasicss Ha 1Kr aOCOTIOTHO CyXOTo BO3ayXa

KAPTOYKA Ne 15
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBaeMOCTU CTYACHTOB)

1. BHyTpeHHsIS SHEPTUSI CUCTEMBI.
2. Kakue u3 HUKe MPUBEICHHBIX TAPAMETPOB COCTOSTHHS TEPMOIMHAMUYECKONW CUCTEMBI HE
SIBJISIFOTCSI TAKOBBIMU?

a) TemMreparypa

0) maBieHue

B) TEIUIOCOACPKaHUE

T') INIOTHOCTD

1) YAETbHBIH 00heM

3. 3akon JlanibToHA hOpMYITUPYyETCS TaK:
a) JaBJIEHHME CMECU PaBHO PA3HOCTH MapLUAIbHBIX TaBJICHUN KOMIIOHEHTOB
0) ob1Iee JaBIeHUE CMECH PAaBHO CyMME TMapIHAIbHBIX JTaBICHHUM
B) o0I1Iee JaBJICHUE CMECH PABHO MPOU3BEICHUIO TaBICHUI

KAPTOYKA Ne 16
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBaeMOCTU CTYACHTOB)

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

2. Kakoii U3 HMXKe PUBEJCHHBIX 3aKOHOB HE SIBIISIETCS 3aKOHOM HJICANIbHBIX T'a30B:
a) 3akoH boiinsg — Mapuotra
0) 3akoH Oma
B) 3akoH [Ilapsst
r) 3akoH I'eit — JIroccaka

3. M3oTepMUYecKHii POIECC — ATO MPOLIECC, TPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) naBnenue (P = const)
0) pacxon (G = const)
B) Temriepatypa ( T= const)

KAPTOYKA Ne 17
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(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAeMOCTU CTYACHTOB)
1. [Tuxn KapHo.

2. TemnepaTypoil TOUKH pOCHI, MJIM TEMIIEPATYpPOIl HACHIILIEHUS HA3bIBAETCSI:

a) Ta TeMIepaTypa, 10 KOTOpOH ClieyeT OXJIaJuTh NePerpeThiii BO31yX, YTOOBI OH CTall
HaCBILICHHBIM

0) Ta TeMriepaTypa, 10 KOTOPOH CIeyeT OXJIATUTh BIAXXHBIM BO3AYX, YTOOBI OH CTall
HaCBILICHHBIM

B) Ta TEMIIEPATypa, 10 KOTOPOH CJIeyeT HarpeTh BIaKHBIM BO3/1yX, YTOOBI OH CTall
HaCBILICHHBIM

3. IlepBblii 3aKOH TEPMOAMHAMUKHU (POPMYIUPYIO TaK:

a) KOJIMYECTBO TEIUIOTHI, TO/IBEICHHOE K CUCTEME, PaCXOAYeTCs Ha U3MEHEHHE TeMIIepaTyphl

0) BCS TEIUIOTA, MOJBEACHHAS K CUCTEME, PaCXOAYyeTCA Ha U3MEHEHUE BHYTPEHHEH SHeprun
CHCTEMBI U Ha COBEPILIEHUE BHEIIHEN pabOThI

B) KOJINYECTBO TEIUIOTHI, IIOJIBEEHHOE K CUCTEME, PACXOAYETCS HA U3MEHEHUE 1aBJICHUS B
CUCTEME

KAPTOYKA Ne 18
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)
1. AHanuTHyecKoe BhIpaKeHUE TIEPBOTr0 3aKOHA TEPMOIUHAMUKH.

2. BnaxHbIi BO3AYyX — 3TO:
a) CMEeCh BOJIbI M CYXOI'O BO3yXa
0) cMech CyXOro BO3yXa U BOASHOTO mapa
B) CMCCh BOASAHOI'O ITapa 1 BOJAbL

3. Kakoii u3 HuXe NpUBEACHHBIX MTPOLIECCOB HE OTHOCUTCS K TEPMOJAMHAMUYECKUM TpoIeccam
U3MCEHCHHUS COCTOAHUA UACATIBHOT'O rasa?

a) M30XOPHBIN MPOIIECC

0) aguabaTHBIN MPoIIecc

B) KpYTOBOH TIpoIIecce

') U30TEPMHUECKHUI Tpo1Lecc

KAPTOYKA Ne 19
(17151 TECTOBOM OIIEHKHU TEKYIIEH YCIIEBaeMOCTH CTYIEHTOB)

1. TerioeMKOCTh ra30B. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYPHI.

2. TepmonuHaMUYECKUI MPOLIECC — ATO:

a) COBOKYITHOCTb IOCJIEIOBATEIbHBIX COCTOSIHUH, Yepe3 KOTOPBIE MPOXOIUT
TEPMOJIMHAMHUYECKAsI CHCTEMA

0) COBOKYITHOCTh CBOMCTB, U€pe3 KOTOPhIE MPOXOAUT TEPMOJUHAMHYECKAsT CUCTEMA

B) IIPOIIECC, KOTOPBIA MOXKET MPOTEKATh KaK B MPSMOM, TaK U B 0OpaTHOM HaIlpaBJICHUHU
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3. AGcoroTHasl BIQXKHOCTh XapaKTepU3YeT:
a) Maccy BOASHOTO Mapa, KOTOpas COAEPKUTCA B 1M> BIaXKHOTO BO3IyXa
6) Maccy BOJIbI, KOTOpas COAEPKUTCA B 1M? BIIAXKHOTO BO3IyXa
B) Maccy BOJISIHOTO Tapa B TpaMMax, MPUXO/SIIErocs Ha 1Kr abCcoMOTHO CyXoro Bo3yxa

KAPTOYKA Ne 20
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAaeMOCTU CTYACHTOB)

1. OGpaTumbie 1 HEOOpaTUMBIE TIporiecCchl. PadoTa.

2. OTHOCUTENbHAS BIAXKHOCTD - 3TO:

a) OTHOIIICHUC KOHI_IeHTpaL[I/II/I BOIOSIHOTO Hapa HCHACBIIIICHHOT' O Bosnyxa NJIN ra3a K
KOHIICHTPAIIMX BOJSTHOTO TIapa HACHIIIICHHOTO BO3/IyXa WJIU Ta3a P OJUHAKOBBIX
TeMHCpaTyan 1 JAaBJICHUAX

0) OTHOIIIEHHE MacChl BOASHOTO Tapa HEHACKIIIIEHHOTO BO3/lyXa UJIU Ta3a B KOHIICHTPALUU
CYXO0r0 BO3JyXa WIH r'a3a IIpH OJMHAKOBEIX TEMIIEpATypax U JaBICHUAX

B) Macca BOJSTHOTO Tapa B TpaMMax, IPUXOIIasicsa Ha 1Kr aOCOFOTHO CyXOro BO3ayxa
3. Kakoe u3 HuXe NpUBEACHHBIX YPAaBHEHUIN UCIIOJIB3YETCS IS ONPENETIEHHSI TEPMUYECKOTO
K03 purmeHTa moyie3HoOro AeUCTBUS:

a)ntzi — Ql _QZ
o) 0
0)Li=Q1—Q
B)nt==Tl"T2 L]
Tl Tl

KAPTOYKA Ne 21
(17151 TECTOBOM OLIEHKHM TEKYIIEH YCIIEBaeMOCTH CTYIEHTOB)

1. lenu u 3agaun TepMoarHaMHUKU. [IoHATHE TEPMOINHAMUYECKONW CUCTEMBI.

2. Kakoe w3 HWXKe MPUBEACHHBIX YPABHCHUH SBIISCTCS YPABHCHHEM COCTOSIHUS MICATbHBIX
razoB?

a) PV =mRT

6) PV = uRT

B)P+12:£
V: V-6

3. M3006apHbIii IpoIiecc — 3TO MPOIECC, IPU KOTOPOM OCTAETCS HEM3MEHHBIM:
a) remneparypa (T = const)
0) o0bem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 22
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(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAeMOCTU CTYACHTOB)
1. TepmouHaMHUECKUE TTAPAMETPbI COCTOSIHUSL.

2. BHyTpeHHsIs SHEPTUsl CUCTEMBI — 3TO:
a) MPOIEeCC MEXaHUYECKOTO U TEIJIOBOTO B3aUMOICHCTBUM
0) CBOMCTBO CaMOif CHCTEMBI, OHA XapaKTePU3YET COCTOSHUE CUCTEMBI
B) CBOMCTBO QJINTUBHOCTH

3. Kakoe u3 HIKE TIPUBEACHHBIX YPaBHEHUH UCTIOIB3YETCS ISl OTPEACTICHHUS TEPMUIECKOTO
KOX(PUITMEHTA TTOJIE3HOTO JCHCTBUS:

a)ntZLZ Ql _QZ
o) o)
0)Li=Q1—Q
Y Al R
Tl Tl

KAPTOYKA Ne 23
(17151 TECTOBOM OLIEHKU TEKYIIEH YyCIeBAaeMOCTU CTYACHTOB)

1. 3akons! naeanbHbIX ra3oB (boiinsa-Mapuotra, I'eit-JIroccaka, [ap:ms).

2. I30X0pHBII Npoliecc - 3TO MPOIECC, TPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) pacxoza (G = const)
0) o0bem (V = const)
B) naBienue (P = const)

3. YUemy paBHa razoBas noctosinHas «R» mns 1kr raza?
a) 8314 Jc / kmoav K
0) 8338 J{orc / kmonv K
B) 8318 [oic / kmonw K

KAPTOYKA Ne 24
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)
1. Tepmonunamuueckuii npouecc. [lonsTue penakcanuu.
2. TennoeMKOCThIO TeJla Ha3bIBAIOT:
a) KOJTMYECTBO TEIJIOTHI, HEOOXOAUMOE ISl HK3MEHEHHsSI TEMIIePaTyphl Tella Ha CTO TPalycoB
0) KOJIMYECTBO TEIJIOTHI HEOOXOAUMOE JIJIsl U3MEHEHHS TEMIIEpaTyphl Tella Ha ThICAUY

rpaaycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOUMOE i1 U3MEHEHUs TeMIepaTyphl Tela Ha OJIUH TPaayc
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3. OtHOoCHUTENbHAS BIAKHOCTD - 3TO:

a) OTHOIIICHUE KOHIIEHTPAIIMH BOISTHOTO IMapa HEHACHIIIIEHHOTO BO3AyXa WM raza K
KOHLIEHTPALIMK BOJSTHOTO NTapa HACBIIIEHHOTO BO3/lyXa WJIU T'a3a MPHU OJJMHAKOBBIX
TEeMIIepaTypax U JaBICHHUSIX

0) OTHOIIIEHHE MACChI BOISIHOTO Mapa HEHACKIIIEHHOTO BO3/IyXa WX Ta3a B KOHIICHTPAIHH
CyXOTO BO3/IyXa WY Ta3a MPH OJIMHAKOBBIX TEMIIEpaTypax M JTaBICHUSIX

B) Macca BOJSHOTO Mapa B rpaMMax, MPUXOsiasicss Ha 1Kr aOCOTIOTHO CyXOTo BO3ayXa

KAPTOYKA Ne 25
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)

1. BHyTpeHHSs S3HEPTUS CUCTEMBI.
2. Kakue u3 HIKe IPHUBEICHHBIX TAPaMETPOB COCTOSHUS TEPMOAMHAMHYECKON CHCTEMBI HE
SBIISIOTCS TAKOBBIMU?

a) TeMIeparypa

0) maBieHue

B) TEIUIOCOAEpKaHUE

T') INIOTHOCTH

1) YACTbHBIH 00beM

3. 3akon [lanpTOHA OpMYyIHUpYETCS TaK:
a) JaBJIEHHE CMECH PABHO PAa3HOCTHU MAapLHUAIbHBIX JaBICHUII KOMIOHEHTOB
0) oO1iee naBjIeHUE CMECH PaBHO CYMMeE MaplUaIbHBIX J1aBICHUN
B) oOI1ee JaBJICHUE CMECH PaBHO NMPOU3BEICHUIO JABICHUI

KAPTOYKA Ne 26
(17151 TECTOBOM OLIEHKHM TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)

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

2. Kakoil u3 H1>Ke MPUBEJICHHBIX 3aKOHOB HE SIBJIACTCS 3aKOHOM HJICAJIbHBIX Ta30B:
a) 3akoH boiinsg — Mapuorra
0) 3akon Oma
B) 3akoH lapms
r) 3akoH ['eit — JItoccaka

3. M30TepMHUUECKUid POLIECC — ATO MPOLIECC, TPU KOTOPOM OCTAETCS HEM3MEHHBIM:
a) nasnenue (P = const)
0) pacxon (G = const)
B) TeMmriepatypa ( T= const)

KAPTOYKA Ne 27

(17151 TECTOBOM OLIEHKHM TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)

36



1. [Tuxn Kapwo.

2. TemnepaTypoil TOUKH pOCHI, MJIM TEMIIEPATYpPOIl HACHIILIEHUS HA3bIBAETCSL:

a) Ta TeMIepaTypa, 10 KOTOpOH ClIeyeT OXJIaIuTh NePerpeThiii BO3yX, YTOOBI OH CTall
HaCBILICHHBIM

0) Ta TeMriepaTypa, 10 KOTOPOH CIeyeT OXJIATUTh BJIAXXHBIM BO3AYX, YTOOBI OH CTall
HaCBILICHHBIM

B) Ta TEMIIEPATypa, 10 KOTOPOH ClIeyeT HarpeTh BIaKHBIM BO3/1yX, YTOOBI OH CTall
HaCBILICHHBIM

3. IlepBblii 3aKOH TEPMOAMHAMUKHU (POPMYIUPYIO TaK:

a) KOJIMYECTBO TEIUIOTHI, TO/IBEICHHOE K CUCTEME, PACXOAYETCs Ha U3MEHEHHE TeMIIepaTyphl

0) BCS TEIUIOTA, MOJBEACHHAS K CUCTEME, PaCXOAYyeTCa Ha U3MEHEHUE BHYTPEHHEH SHeprun
CHCTEMBI U Ha COBEPILIEHUE BHELIHEN pabOThI

B) KOJINYECTBO TEIUIOTHI, IIOJBEJEHHOE K CUCTEME, PACXOAYETCS HA U3MEHEHUE /1aBJICHUS B
CUCTEME

KAPTOYKA Ne 28
(17151 TECTOBOM OLIEHKHU TEKYILEN YCIIEBAEMOCTH CTYIEHTOB)
1. AHanuTHYeCKO€E BBIPAKEHUE TIEPBOTIO 3aKOHA TEPMOJANHAMUKH.

2. BrnaxxHbll BO3JIyX — 3TO:
a) CMECh BOJIBI M CyXOTO BO3/lyXa
0) cMech CyXOro BO3/1yXa M BOJASIHOTO Mapa
B) CMECh BOJISTHOTO TIapa U BOJIBI

3. Kakoii u3 HUXe MPUBEACHHBIX MTPOLIECCOB HE OTHOCUTCS K TEPMOJAMHAMUYECKUM TIPOIEccam
W3MEHEHHUS COCTOSHUS UealbHOro ra3a’?

a) U30XOPHBIH Mmporecc

0) amuabaTHBIN MPOIECC

B) KpYroBOH IIpoLecc

T') U30TEPMHUECKHI TIpOIIece

KAPTOYKA Ne 29
(17151 TECTOBOM OLIEHKU TEKYIIEH YCIeBAaeMOCTU CTYACHTOB)

1. TemnoeMKOCTh ra30B. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEPATYPhI.

2. TepMOAMHAMHUYECKUIN IIPOLECC — 3TO:

a) COBOKYITHOCTb I10CJIEIOBATEIbHBIX COCTOSHUM, Yepe3 KOTOPbIE IPOXOAUT
TEPMOJUHAMHUYECKAs CUCTEMA

0) COBOKYITHOCTb CBOMCTB, Yepe3 KOTOPbIE IPOXOAUT TEPMOJIUHAMUYECKAS CUCTEMA

B) MPOLIECC, KOTOPBIH MOKET MPOTEKATh KaK B MPSMOM, TaK U B 00paTHOM HampaBICHUU

3. AGconroTHas BJIAXKHOCTb XapaKTEpPU3YET:
a) Maccy BOJSHOTO Tapa, KOTopas COJEPKHUTCS B IM® BIasKHOTO BO3/LyXa
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6) Maccy BOJIbI, KOTOpas COAEPKHUTCA B 1M?> BIaXKHOTO BO3AyXa
B) Maccy BOJSHOIO Iapa B TpaMMax, MPUXOJAIIErocss Ha 1Kr abCOMIIOTHO CyXOro BO3/1yXa

KAPTOYKA Ne 30
(17151 TECTOBOM OLIEHKHM TEKYIEH YCIIEBaeMOCTH CTYIEHTOB)

1. O6parumsie 1 HeoOpaTUMBbIe Tporiecchl. PaboTa.

2. OTHOCHUTENIbHAS BIAXKHOCTD - 3TO:

a) OTHOIIICHUE KOHIIEHTPAIIMH BOISTHOTO IMapa HEHACHIIIIEHHOTO BO3AyXa WM raza K
KOHIIEHTPAIIMU BOJISTHOTO Mapa HACHIIIIEHHOTO BO3/yXa UITU Ta3a MPU OJUHAKOBBIX
TEeMIIepaTypax U JaBICHHUIX

0) OTHOIIIEHHE MACChI BOASIHOTO Mapa HEHACKIIIEHHOTO BO3/IyXa WM Ta3a B KOHIICHTPAIHH
CyXOTO BO3JIyXa WY Ta3a MPH OJIMHAKOBBIX TEMIIEpaTypax M JTaBICHUSIX

B) Macca BOJSHOTO Mapa B rpaMMax, MPUXosiasicss Ha 1Kr aOCOTIOTHO CyXOTo BO3yXa
3. Kakoe u3 HMKe TpUBEACHHBIX YPaBHEHUI UCIIONB3YETCs ISl OTPEICTICHUSI TEPMUIECKOTO
KOd(PUITMEHTA TTOJIE3HOTO JEHCTBUS:

a)ntZLZ Ql _QZ
o) 0,
0)Li=Qi—-Q2
I S
Tl Tl

4.3 Kaprouku Kk 1 py0e:xHOH aTTecTaluu

I Atrecrammsa Jquciumivbga «TepMoIuHaMHUKA U TEIUIONEpeIavua

Kaptouka Ne 1

1. | Ilonarue TepMoarHaMHUECKOM cucTeMbl. M3011poBaHHas 1 HEU30JIMPOBAHHBIE
TEPMOAVMHAMUYECKUE CUCTEMBI. TepMOAMHAMUYECKHUE ITAPAMETPBI COCTOSTHUS

2. | Temnepatypa. AOcomtoTHast TepMOAMHAMHUUECKas mKaida Temneparyp (KemnbBuna,
Henwscus). Manometpuueckoe nasienue. [Ipubopsl 171 u3MepeHust 1aBlICHHUS.

3. | Tepmonunamuueckuii npouecc. [lonsTue penakcanuu.

4. | IlepBblii 3aKOH TEPMOAVMHAMUKN. BHYTpEHHSIS SHEPTUSI CUCTEMBI.

3aB. xadeapoi

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

I Arrecrammsa JIucrmminbga «TepMoauHaMHKA U TEIUIOIEpEIada))

Kaprouka Ne 2

1. | O6patumblie 1 HeoOpaTUMBIE nporecchl. Pabora.
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2. | Hanumure TepMHUYECKOE YpaBHEHHUE COCTOSIHUS UaeanbHOro rasza aus 1 kr u nus G kr rasa
U YKaKWTE, B KAKUX €IMHULIAX U3MEPSIOTCS BETUYHHBI.

3. | AHaIUTHYECKOE BBIPAKEHHUE IIEPBOT0 3aKOHA TEPMOJINHAMUKH.

Bropoii 3akon TepmoauHamuku. OOBSICHEHHE BTOPOTO 3aKOHA TEPMOJAMHAMHUKN Ha OCHOBE
NPUHLIUNHATBHOW CXEMBbl TENJIOBOTO JABUTrartensi. HM3mepeHue 1ueleBou
(mome3noit) pabotrsl B kpyrosom npornecce. KIIJI kpyroBoro nporecca.

3aB. kadeapoii

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

I Arrecrammsa JIucrmminbga «TepMoauHaMHKA U TEIUIOIEpEIada)y

KapTtouka Ne 3

1. | TepmonuHaMHUYECKUE MTapaMeTphbl COCTOSIHUS. Temreparypa. AGcomoTHas
TepMoauHamMuueckas mkasna remneparyp (KeneBuna, Lenscus).

2. | TemnoeMKkocCTbh ra3oB. 3aBUCUMOCTb TEIIJIOEMKOCTH OT TEMIIEPATYPHI.

3. | Tepmonunamuueckuii npouecc. [TonsTue penakcanuu.

4. | Huxn Kapno. Tepmuuecknii x.n.0. nukina KapHo.

3aB. kadeapoii

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

I Arrectammmsa J{uciumivbga «TepMoIuHaMUKA U TEIUIONEpeIava

Kaptouka Ne 4

1. | Manomerpuueckoe nasnenue. [Ipubopsl ans uaMepenus napneHus. Temmneparypa.
AOGcomoTHas TepMoJMHaMuUecKkas 1mkana remnepatyp (Kenbsuna, Llenscus).

2. I/ISOJII/IpOBaHHaH 1 HCU30JIMPOBAHHBIC TCPMOJUHAMUYCCKUC CUCTCMBI. Ilonsarue
TepMOHHHaMquCKOﬁ CHCTCMBI.

3. | OHranbnusa. DHTponus ra3oB. T-S nuarpamma. TpeTuil 3aKOH TEPMOJUHAMUKH WIIU
TemioBas Teopema HepHera.

4. | TepMOoaAMHaMHUYECKHUE NMPOLECCHl HUAEAIbHBIX I'a30B B 3aKPbIThIX CUCTEMaAX.
N3oTrepmuyeckuil mpomecc (BbIYMCIEHHE pabOTHl M3MEHEHUS OObeMma rasa,
KOJIMYECTBO TEIUIOTHI, MOJBEIEHHOW (MM OTBEAEHHOI) K razy B Ipoliecce, U3MEHEHHE

BHYTPEHHE!N 3HEPIMH CUCTEMBI B ITPOLIECCE).

3aB. kadenpoit

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

I Arrectanmua [ucimiuimaa «TepMOaAMHAMHUKA U TEIJIONEPE YAy

Kaptouka Ne 5

1. | Cmecu naeanbHbIX Ta30B. [laBieHune cMecu razoB. TepMOIMHAMUYECKHI TTPOIIECC.
[TonsiTne penakcamymu.

2. | Bayrpennss sneprus cuctembl. O0paTuMble U HeoOpaTUMBbIe npouecchl. Pabora.

3. | Onranbnuda. OHTponus ra3o. T-S nuarpamma. TpeTtuil 3ak0H TEPMOJMHAMUKU WU
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TemioBas Teopema HepHera.

TepMoaAMHaAMHUYECKHE MPOIECCH UJI€aIbHBIX Ta30B B 3aKPBITHIX CUCTEMaX.
N306apuBIii mpomecc (BbIUUCIEHUE PpabOTH U3MeHeHus o0bema rasa,
KOJIMYECTBO TEIUIOTHI, MOJBEACHHOW (MM OTBEJCHHOW) K ra3zy B Mpoliecce, M3MEHECHHE

BHYTpPEHHEH SHEPIHH CUCTEMBI B IIPOLIECCE).

3aB. kadenpoit

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

I Arrecrammsa JIucrmminbga «TepMoauHaMHKA U TEIUIOIEpEIayua)y

Kaprouka Ne 6

1. | YpaBHeHUE cOCTOSIHUSA. Y PAaBHEHUE COCTOSHUS UICATBHBIX ra30B. CMecH uacalbHbIX
ra3os. /laBineHne cMecu ra3oB. TemI0eMKOCTh Ira30B. 3aBUCUMOCTh TEIIIIOEMKOCTH OT
TEeMIIepaTypHl.

2. | Tepmoaunamuueckuii mpouecc. [lonsitue penakcanum.

3. | Bropoii 3akoH TepMmoauHaMuKu. OObICHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKN HA OCHOBE

HpHHHHHHaﬂBHOﬁ CXEMBI TCIIJIOBOTO ABUTATCIIA. I/I3MepeHHe HGHCBOﬁ
(mone3Hoii) pa6oTsl B kpyroBom npoinecce. KIIJl kpyroBoro mpoiiecca.

4, TepMOI[I/IHaMI/I‘ICCKI/Ie OpoHmeCcChl UACAJIBbHBIX T'a30B B 3aKPbLIThIX CUCTEMAX.

BHYTpPEHHEH SHEPIHH CUCTEMBI B IIPOLIECCE).

3aB. kadeapoii

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

N3oxopHBIli mipolecc (BBIYHCIEHUE pPabOTH W3MeHeHus1 oObeMa Tasa,
KOJIMYECTBO TEIIOTHI, MOJBEACHHOW (MM OTBEJCHHOW) K ra3zy B Tpoliecce, N3MEHEHUE

I Arrecrammsa JIucrmminbga «TepMoauHaMHKA U TEILIOIEpEIada)y

Kaptouka Ne 7

1. | U3onupoBaHHast U HEU30JIMPOBAHHBIE TEPMOJINHAMUYECKUE CUCTEMBI.

2. | Temneparypa. AOcomtoTHast TepMOAMHAMHUYECKas MmKaia Temneparyp (KemnbBuHa,
Lenbcus). Manomerpuueckoe aasneHue. [Ipubops! Uit n3MepeHus AaBIeHHS.

3. | YpaBHEHHE COCTOSIHUS pealIbHBIX Fa30B. Y PABHEHHUE COCTOSIHUA. Y PaBHEHUE COCTOSIHUS
UJealIbHbIX T'a30B.

4, TepMOIII/IHaMI/I‘-ICCKI/Ie OpoHeCChbl UACAJIBbHBIX Ta30B B 3aKPBIThHIX CUCTCMAX.

BHYTPEHHE!N 3HEPIMH CUCTEMBI B ITPOLIECCE).

3aB. kadenpoit

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

N3oTrepmuyeckuili mpomecc (BbIYUCIEHHE paboOThHl HM3MEHEHUs o0beMa rasa,
KOJIMYECTBO TEIUIOTHI, MOJBEIECHHON (MM OTBEAEHHOH) K razy B Ipoliecce, U3MEHEHHE

I Arrectammsa Hucruiumza «TepMoaMHaAMHKA U TEIUIOIEPEIAYUA))




Kaprouka Ne 8

1. | TemnoeMkocThb ra3oB. 3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIepaTypsl. TepMoanHaMuyecKuil
npouecc. [IonaTue penakcanuu.

2. | IlepBblii 3aKOH TEPMOJIMHAMUKHU. BHYTpEHHSIS1 SHEPTUs CUCTEMBI.

3. | Bropoii 3akoH TepmoanHaMuki. OOBSICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMHUKN Ha OCHOBE
NPUHLIHUNHATBHOW CXEMBbl TEMJOBOTO ABUTrartensi. M3MepeHue meiaeBou
(mone3Hoii) paboTsl B kKpyroBom npoinecce. KIIJl kpyroBoro mpoiiecca.

4. | OHranpnus. OHTpomnus rasoB. T-S nuarpamma. Tpetnili 3akOH TEPMOJMHAMUKU WIN
TemioBas Teopema HepHuera.

3aB. kadenpoit

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

I Arrectammsa Hucruiumza «TepMoaMHaAMHKA U TEIUIOIEPEIAYA))

Kaprouka Ne 9

1. | AHanuTHYecKOe BhIpaKEHHUE IMEPBOT0 3aKOHA TEPMOJIUHAMUKH.

2. | Hanmumwure TepMUYecKoe YpaBHEHHUE COCTOSHMS WealbHOro ra3a uist 1 kr u gt G kr raza
1 YKaQXUTE, B KAKUX CIMHUIIAX U3MEPSIOTCS BETUINHBI.

3. | TepmoauMHaMHUUYE€CKHE MPOLUECCH UJICATBHBIX Ta30B B 3aKPBITHIX CUCTEMAX.
N3oxopHbI# Tponiecc (BpIYUCIECHUE pabOTH H3MEHEHUsS 00beMa rasa,
KOJIMYECTBO TEIUIOTHI, MOABEACHHON (UM OTBEACHHOM) K ra3y B Mpoliecce, U3MEHEHHE
BHYTpPEHHEH SHEPTHH CUCTEMBI B IIPOLIECCE).

4. | Huxn Kapno. Tepmuueckuii x.n.0. nukina KapHo.

3aB. kadenpoii

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

I Arrectammsa Hucruiumza «TepMoIMHAMHKA U TEIUIOIEPEIAYA)

Kaptouka Ne 10

1. | Honstre TepMoaMHAMUYECKOM cucTeMbl. BHyTpeHHs s 3Heprus cucteMbl. OOpaTHUMBbIE U
HeoOpaTuMble rporecchl. Padora.

2. | TemnmoemMkocTh ra3oB. 3aBUCUMOCTb TEIUIOEMKOCTH OT TemnepaTypsl. I1epBblii 3akoH
TepMOAVHAMUKH. BHYTpEHHss SJHEPIUsl CUCTEMBI.

3. | TepmonuHaMu4YeCcKHE MPOIMECCHl UCaTbHBIX Ta30B B 3aKPBITHIX CHCTEMaX.
N300apubiit mpomecc (BBIUHCIEHHE PabOTHI M3MEHEHuss oObema Tasa,
KOJIMYECTBO TEIUIOTHI, MOJBEACHHOW (MM OTBEJCHHOW) K ra3zy B Tpoliecce, M3MEHEHUE
BHYTpPEHHEH YHEPTHH CUCTEMBI B IIPOLIECCE).

4. | OHranpnus. OHTponus rasoB. T-S nuarpamma. Tpetnili 3akOH TEPMOJMHAMUKU WIN

TerioBas Teopema HepHera.

3aB. kadenpoit

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

‘ I Arrectammsa Hucruiumba «TepMoIMHAMHKA U TEILUIOIEPEIAYUA)
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Kaprouka Ne 11

1. | Ilonarue TepMoarHaAMHUECKOM cucTeMbl. M3011poBaHHas 1 HEU30JIMPOBAHHBIE
TEPMOJUHAMHUYECKHE CUCTEMBIL. TepMOIMHAMUYECKHE TAPAMETPbI COCTOSTHUS

2. | Temmepatypa. AGcoOTHAsI TEpMOIMHAMHUEcKas IKaia temmneparyp (KenpBuHa,
Henwscus). Manometpuueckoe nasienue. [Ipubopsl 171 u3MepeHust 1aBlICHHUS.

3. | Tepmonunamuueckuii npouecc. Ilonarue penakcanuu.

4. | IlepBblii 3aKOH TEPMOAMHAMMKHN. BHYTpEHHSIS1 S3HEPTUS CUCTEMBI.

3aB. kadenpoit

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

I Arrectammsa Hucruiumza «TepMoIMHAMHKA U TEILUIOIEPEIAYUA)

Kaprouka Ne 12

1. | OGpaTumsbie u HEOOpaTUMBIE TTpoIiecchl. PaboTa.

2. | Hanmumwure TepMUYecKoe YpaBHEHHUE COCTOSHMS UealbHOro ra3a uist 1 kr u gt G kr raza
1 YKaXUTE, B KAKUX CIUHUIIAX U3MEPSIOTCS BETUINHBI.

3. | AHanuTHYECKOE BBIPAKEHHUE NIEPBOT0 3aKOHA TEPMOJINHAMUKH.

Bropoii 3akoH TepmonuHaMuku. OObsCHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKNA Ha OCHOBE
IPUHLUIUAIBHONW CXE€MBl TENJoBOro naBuratens. HM3MmepeHue ueneBol

(mome3noit) pabotrsl B kpyrosom npornecce. KIIJI kpyroBoro nporecca.

3aB. kadenpoit

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

4.4 TecToBble 3a1aHU KO 2 Py0Oe:KHOM aTTeCcTALIUH
TEILIOTEXHUKA TECT Ne

I. AGcomorHas BIaXKHOCTHL XapaKTepH3yeT:

a) Maccy BOJASIHOIO Mapa, KOTOPasi COAeP:KuTcs B 1M BJIAKHOIO BO31yXa;

0) Maccy BOJbI, KOTOPast COMEPKUTCS B 1M? BJIAKHOrO BO3yXa;

B) MaccCy BOASIHOIO Mapa B rpaMMax, NPUXoAsmerocs Ha 1kr adcoIoTHO cyxoro
BO3]1yXa;

') MacCy HACBIIIEHHOI0 BOASIHOrO napa Haj o0beMoM Boabl B1 M3

II. OrHocuTeabLHAS BIAKHOCTH BHLIPAKAETCH YPABHEHHEM:

.pv=RT 2 <p=p—“- 3. (Pt<100°C:p_H;p_H'

9 b

Py Pu. Py
op,
B-10° -Qp,

4. d=1000-MH 5.1=h, +hH-L 6. d =622
M 1000

B
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1. Tuddepenunansroe ypaBHeHHE MEPBOr0 3aKOHA TEPMOIMHAMAKY NPH JABHKeHuH 1

KT ra3a 1o KaHaJy (4epe3 cOIJI0) UMeeT BH/L:
2

d
1.4g=dU+Pdp 2. dq=du+dl +%

62 —02 W02 ¢
3. Genews = h2- hi+] _ + % 4. 10:7=_Iv.dp:hl—h2
P

IV. Cxopocts raza Ha BbIxoje U3 Cy;KMBAIOIIEr0 COILIA ONPENEISIETCS 10 YPABHEHUIO

k-1

1. W, = 2-%-}1 vi{1-p* | 2.C,, =,2kRT,, 3.C =

. ConjgoM Ha3LIBaeTcs:

KaHaJI, B KOTOPOM C YMEHBIICHUEM TABJICHUA CKOPOCTH Ira3oBoro nmoToxka Bo3pacraer,

. Kaﬂan, B KOTOPOM C YMEHBIICHHUEM TABJCHHUA CKOPOCTH ra3oBoro moToxka CHUKa€TCH,

w No= <

. KaHa.]'[, B KOTOPOM CKOPOCTDb ra3a yMEHbIIACTCH, A JaBJCHHUEC BO3PACTACT,

VI. TemnonpoBoaHocTs —3T0 Mpouecc nepeHoca TemioTbl (00MeH BHYTpeHHei
JHepruei):

1. Ot Tena k Teay; 2. BHyTpu Tesa; 3. B Mera/uiax u IM3/1eKTpUKax

4 CTpyKTYpPHBIMH YaCTHLAMHM BelleCTBA — MOJICKYJaMH, AaTOMaMH, 3JIeKTPOHAMH B

CILIOLIHOM cpe/ie NPY HAJTUYHNHU I'PAIMEHTA TeMIIepaTyp.

VII. B kakux Tesiax mpomecc TeIIONPOBOAHOCTH 00ycjoBjaeH auddysueii MoaeKy u

aToOMOB?

1. B :xuakocrsax; 2. B meramnax; 3.Brazax 4. B qmiaekrpukax

VIII. VYkaxure 3akon ®ypne:

1. O=xkxHAt; 2. q:ﬂ,st;& @T:—Z%dﬂdﬁ 4, Q:a(tc—tM)H
n

n

IX. 3akon Buo — ®ypbe popMyaupyroT TaK:
1. BeKTOp y1€JI5HOr0 TENIOBOI0 MOTOKA MPSIMO MPONOPIHOHANIEH TPAJHEHTY

TeMIepaTyphbl;

2. Ilpu nOCTOSIHHOM JaBJIECHMH W HEM3MEHHOM Macce ra3a o0beM raza H3MeHsIeTCsl
NPAMO MPONOPUMOHAIBHO H3MEHEHUIO A0COJIOTHBIX TeMIIEPaTyp;

3. U3ayuarejbHasi cIOCOOHOCTH a0COIIOTHO YePHOI0 Tesla NPsAMo
NMPONOPUMOHAIBLHA YeTBEPTOi CTeNeHH ero a0COJIIOTHON TeMIlepaTypbl.
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4. Ilpu nocTosiHHOI TeMIepaType BeKTOP TEeIVIOBOI0 MOTOKA U JIMHUH TEIJI0BOrO I110-
TOKA OPTOrOHAJbHBI K H30TePMHYECKHM NOBEPXHOCTAM

X. B kakom ciyyae rpaaMeHT TeMIEepPaTypbl HAH00JIbIIHii?

A \_/‘\_/'\/_\,/tz

1. A-1 | 1

2. A-2 q=idem 2

3. A-3 3

4. A—4 ti o !
P N N

XI. Yro Ha3biBaeTcst TeMIEpPaTypHbIM 1oJieM?

1. 3HauyeHme TeMmepaTyp B pa3Hoe BpeMs

2. CoBOKYNHOCTH TeMIepaTyp (ee 3HAYEHHMIT) BO BCeX TOUYKAX
H3y4aeMoro NpocTPAHCTBA /sl Ka’K10T0 MOMEHTA BpeMeHHU

3. 3HayeHMe TeMmepaTyp TeJa

4. CoBOKYNHOCTb TeMIIepaTyp (ee 3Ha4YeHMii) BO BCeX TOUKAX TeJia

XII. Kakoii nap na3piBaercs HacChIIeHHbIM?

1. ITap, HAXOASAUIICHA HAJ MOBEPXHOCTHIO KHUIKOCTH

2. [lap, HaxoAAMICA B TEPMUYECKOM U TMHAMHUYECKOM PABHOBECHM C 'KUJIKOCTHIO, U3
KOTOpO#i OH 00pa3yeTcsl.

3. [lap, conep:xkammii MeJibuaiilne YacTHIbI )KMIAKOH (a3bl

4. I1ap, He conepKAMA KUTKOCTH

TEIVIOTEXHHUKA TECT Ne2

I. T'pagnent Temneparypsi ecThb:

1. BekTop, HanpaBJIeHHBbI 10 HOPMAJIH K U30TEPMHUYECKOH MOBEPXHOCTH B CTOPOHY
yObIBaHUS TeMIlepaTypbl U YHCJICHHO PABHBIN MPOU3BOIHOM OT TeMIepaTypbl MO
TOMY HANIPABJICHHIO;

2. BekTop, HanpaBJIeHHbIN Napa/Ie/JbHO H30TePMHUYECKON MOBEPXHOCTH M YHCJICHHO
PaBHbI NPOU3BEACHUIO TEMIIEPATYPHI HA IUIOIIAAb IOBEPXHOCTH;

3. BekTop, HanpaBJeHHbIH 110 HOPMAJIM K H30TePMHUYECKOl MOBEPXHOCTH B CTOPOHY
BO3PACTaHUs TeMIIepaTypbl H YHCJICHHO PABHBIN NMPOU3BOJHOM OT TEMIIEPATYPbI 110
TOMY HAIIPABJICHUIO;

4. ILIOTHOCTH TEIJIOBOIO MOTOKA MPOXOAMAILIEro Yepe3 0OHOPOIHYIO IJIOCKYI0 CTEHKY

II. Ykaxure 3aBHCHMOCTD /ISl pacyeTa TEMJIOBOI0 MOTOKA Yepes3 MHIHHAPHYECKYIO
CTEHKY:
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II1. Inst meperperoro mapa xapakTepHo cjeaylomiee:

1. /laB1eHne meperperoro (MM HEHACHIIEHHOI0) NTapa BbILIE AaBJICHUSI HACBIIIEHHOT 0
napa, a ero yjaeJjbHblid 00beM 00JIbllIe YAeJbHOI0 00beMa CyX0ro HaChbIIIEHHOT0 mapa.

2. TemnepaTypa neperperoro (M1 HEeHACBHIILIEHHOI0) Napa BbILIe TEMIIEPATYPbI

HACBHILIEHHOT'0 Mapa TOro Ke JABJIEHHS, a €r0 yAeJbHbIH 00beM 00JIbllIe YAeJbHOIro 00bemMa

CyXOro HACBhILIEHHOT0 Mapa TOro ke 1aBJIeHUsI.
3. Temnepatypa neperperoro (MJiM HEHACBIIIEHHOT0) NMapa BbIlle TeMIIEPATYPbI
HACBIIIEHHOT'0 APa TOr0 e JABJIEHHS, a €r0 y/leJbHbIi 00beM MeHbIIIe Y/AeJIbHOr0
0o0beMa CyXoro HachbILIEHHOTO Napa TOro JKe JaBJIeHHUsI.

4. TemnepaTypa u 1aBJieHUE MePerpeToro (MM HeHACHIIIEHHOT0) MApa BbILe
TeMIIepaTyphbl BJIAKHOI0 apa, a ero yJaeJbHbli 00beM He U3MeHsIeTCs.

IV. Ykaxkure pasmepHOCTh TEILIOBOro NoToka Q

1.Jx/cex; 2. Br/m?; 3. Kkan/ cex m?; 4. JIxk/m? cex

V. Baaroconep:kanue Bo3yXa BbIPAKAETCS YPABHEHHEM:

1.pv=RT . z.<p=p—“; 3.(Pt<100°C:pH5pn;
Py Pu Dy

4 d=1000x 5‘I=hB+hn-L- 6. d =622 (p;p”
M 1000° B-10" -¢p,

V1. AGcooTHast BIAaKHOCTH XapaKTepU3yeT:
1. Maccy BOASIHOTO apa, KOTOpas cofepKuTcsi B 1M BJIasKHOI0 BO3AyXa.

2. Maccy Boabl, KOTOPas cofepKUTCst B 1M? BJIAKHOIO BO3AyXa.
3. Maccy BOASIHOTO ITapa B rpaMMax, NPUXOAsiierocst Ha 1kr abCoJII0THO CyX0ro
BO3yXa.

4. Maccy BOASIHOTO napa npuxojasimierocsi Ha 1 J1. Bo3ayxa

VII. Baaxuelii Bo3ayx - 370:
a) cMech BOJABI U CYX0Oro Bo3ayXa
0) cMechb CyX0ro Bo3AyXa M BOJASIHOIO Iapa
B) cMeCh BOJISIHOTO MIapa U BO/bI
r) BCe OTBEThI BEPHbI

VIII. JIpocceanmpoBanueM WjIM MSATHEM ra3a HA3bLIBAETCH:
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1. SiBienme, 3ak/Ioyamlleecsi B NMOHUKEHHH [aBJIEHUsI NMPH NMPOXOKIEHUU ra3a
yepe3 cy’keHHe TPyOONpoBoaa;

2. sSIB1eHue, 3aKII04YAIOIIEeeCs B MOBBIIIEHUH IaBJIE€HUs IPH MPOXO0KIEHUH ra3a
yepes cy:keHHe TPyOONnpoBoaa;

3. sIBneHue, 3aKiI04YaIOIEeCs B MOHUKEHUH TeMIIEPATYpbl PH MPOXO0:KIeHUH ra3a
yepes cy:keHHe TPyOONnpoBoaa;

IX. KosppuuuenT morepu cCKopocTH onpenessiercst 0 ypaBHEHHUIO:

_ Pu o Pa WY _ Py op
L®ugore == F 732, ¢, =—> 3. 0= 4 p, =————"
Pranre Pu  Pu T w Py Pr =R @73+,

X. YUro HasbIBaeTCA TEMIIEPATYPHBIM MoJieM?

1. 3HauyeHme TeMmepaTyp B pa3Hoe BpeMs

2. CoBOKYNHOCTH TeMIepaTyp (ee 3HAYEHHIT) BO BCeX TOUKAX
U3y4aeMoro NpoCcTPAHCTBA /sl Ka’KI0I0 MOMEHTA BpeMeHHU

3. 3HayeHMe TeMmepaTyp Teja

4. CoBOKYNHOCTBH TeMIepaTyp (ee 3HAYeHHMIi) BO BCeX TOUYKAX

TeJ1a

XI. B kakoMm ciryyae rpagMeHT TeMIepaTypbl HAMMEHb i ?

1. A-3 A M
2. A-4
3. A-1 | 1
4. A-2 q =idem 2
S 3
t1 < ®
/—\/\4

XII. Ykaxkure ypaBHeHHe ABYMEPHOI0 TEMIIEPATYPHOIO IOJIsSA

1. t:f(x,y,Z);g:O 2. t:f:(x’y,'[); gzo 3.
or Oz
(= fnos L= o,
oy Oz
dor= ) Lo, X9 g
ot oy Oz

TEIUIOTEXHUKA TECT Ne3

I. Tennoconep:kanue BIaKHOrO BO31yXa BHIPAKAETCH YPABHEHHEM
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5. 000° &

B

II. OrHocHuTENLHASK BJIAKHOCTD - 3TO:

a) OTHOLEHHE KOHIIEHTPAIUH BOASIHOT0 Napa HEHACBIILIEHHOI0 BO3/1yXa WJIH ra3a K
KOHIIEHTPAILMM BOASIHOIO NTapa HACBIIIEHHOT0 BO3/1yXa MJIM Ira3a NpH 0OJUHAKOBBIX
TeMIepaTypax M 1aBJIeHUsIX

0) OTHOIIEHHEe MacChl BOASIHOTO Napa HEHACBIIEHHOT 0 BO3yXa WJIH ra3a K
KOHLEHTPALMH CYX0ro BO3/1yXa WJIM ra3a Npu OAMHAKOBBIX TeMIIEPaTypax M JaBJICHUAX

B) Macca BOASIHOIO apa B rpaMMax, NPUXosilasicss Ha 1Kr aGCoTI0THO CyXoro
BO3/1yXa

I) OTHOLIECHHE MACChI BOASHOI0 NapPa HEHACHIIIEHHOT0 BO3yXa MJIM ra3a K
KOHLEHTPALMH CYX0ro BO3/1yXa WJIM Iaza NIpu pasjJM4HOM TeMIlepaType H JaBJeHHH

II1. Ko>pdpuumenrom norepu JHePruM Ha3bLIBAETCS:

1. OTHOIIEHHE PA3HOCTH PACIOJIATAEMOr0 M IeCTBUTEILHOI0 TEILVIONEPENnaaoB K
pacnoJsiaraeMomy TenJionepenany;

2. OTHOLIEHHE CYMMBbI PacioJiaraeMoro u A1eiiCTBUTEJIbLHOI0 TelJonepenaaoB K
pacnoJsiaraeMomy TenJionepenany;

3. Pa3HoCTb MeK1Y 3aTpaYeHHOM dHeprue U Npou3BeleHHo padoToil.

IV. Kosdpduumenr norepu sHepruu onpeaeasiercs o ypaBHEHHIO:

Ai—A P Ah, W’
A =—[vdp; 3. M =—Ff=F
Ah Ah W

y2

1. &

V. Iudpysopom HasbiBaercs:
1. Kanaj, B KOTOPOM ¢ YMeHbIIIEHHEM JABJIEHHSI CKOPOCTh I'a30BOI0 MOTOKA CHU/KAETCSI;
2. KaHnaj, B KOTOPOM ¢ yMeHbLIEHHEM AaBJIEHHsI CKOPOCTH ra30BOro MOTOKA
BO3PACTAET;

3. Kanaji, B KOTOPOM CKOPOCTH ra3a yMeHBIIIAeTCsl, a JaBJIeHHEe BO3PAaCTaeT;

VI. Kak nepenaercsi Tenjiora BHyTpH TBEPAOro Teja?
1. TennompoBoaHocThi0; 2. KonBekuueii; 3. CoOBMeCTHO KOHBEKIHMEH H
TeIUIONPOBOHOCTHIO;

4.CoBMECTHO TEILUIONPOBOIHOCTHIO U U3JTy4eHHEM.
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VII. VYkaxure pasMepHOCTH TEIIOBOro MoToka Q

1. Isx/cex; 2. Br/m?; 3. Kkau/ cex m?; 4. JTx/m? cex

VIII. 3akoun buo — ®ypne GopMyaHpyIOT TaK:
1. BeKTOp y1€JI5bHOr0 TENIOBOr0 MOTOKA MPSIMO MPONOPUHOHANIEH TPAJHEHTY

TeMIIepaTyphl;

2. Ilpu nOCTOSIHHOM JaBJIECHMH W HEM3MEHHOM Macce ra3a o0beM raza H3MeHsIeTCsl
NPAMO MPONOPUMOHAIBHO H3MEHEHUIO A0COJIOTHBIX TeMIIEPaTyp;

3. U3ayuarenbHasi CIOCOOHOCTH A0COJKOTHO YEPHOI'0 TeJIa MPSIMO
NPONOPUMOHATBHA YeTBEPTOM CTeNeHU ero adCOoTTHON TeMIepaTyphbl.

4. Ilpu nocTosiHHOI TeMIepaType BeKTOP TEeIVIOBOI0 MOTOKA U JIMHUH TeIJI0BOro I110-
TOKA OPTOrOHAJbHBI K H30TePMHY€CKHM NOBEPXHOCTAM

IX. Yemy paBen rpaament reMneparypbi?

1. grad t = 500° ¢/m t1=100°C

2. grad t =250 ¢/m \ t2=50°C
3.gragt= 50%c/m 0=02m

4. grad t= 75" ¢/m i\/\_/:

X. VkaknTe ypaBHeHHE OJTHOMEPHOI0 TEMIIEPATYPHOIO MOJIsI

1.t=f(x,y,z);ﬁ:0; 2.t=f=(x,y,7); g:0; 3.
or oz
ot Ot
t=f(x,7);—=—=0;
S( )ay .
4.t=f(x);g20;g:g:0
or oy 0Oz

XI. VYkaxure kpurepuu Hycceabra:

al O, eed
; 3. NU — 0 4. Nuznd _ 2pacu  Hap
A 1% ’ A

XII. BuaaKHbIM HACBHIIMIEHHBIM NAPOM HA3HIBAETCH:

1. Tpexda3nas cMech, COCTOAIAA U3 BO3/AyXa, BOAbI U NMapa;

2. Ilap, Haxoasimuiicsi HA/l NOBEPXHOCTHIO JKMAKOCTH;

3. AByxda3Has cMecCh, NPeACTABJISIOMAA c000i Map ¢ B3BelIECHHbIMH B HEM KameJlbKaMu
KUJAKOCTH;

4. Cmech BOabI U NIapa.
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4.5 Kaprouku Ko 2 py0e:KHOI aTTecTaluu

Kaprouka Nel
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauus

Huciunnuaa: TepMoauHaMuKa M Tellionepenada

1 | Iunuaapuyeckass creHka. Bwipaxkenue 3akoHa Dypbe IS UUIMHIPUYECKOW CTEHKH.
BI:Ipa)KeHI/Ie 3aBUCUMOCTH [JIA pacucTa TCIUIOBOIO IIOTOKAa YCPC3 HNUIMHAPUYCCKYIO
cTeHKy. TepMuueckoe cOnpoTUBIECHUE HUIUHAPUIECKON CTEHKU.

2 | HachlleHHbIN U BIaKHBIN HACHIIIEHHBINA BOJASHOM map. UTo Ha3bIBA€TCS TEPMUUYECKUM U
JTUHAMAYECKUM PaBHOBECHEM BOJASTHOTO mapa. CTeNeHb CyXOCTH M CTETICHb BIQKHOCTH, YEM
OHM OTIPECISIIOTCSA U KaK HaXOJATCS?

3 | Koadduruent reronepenadm.

Kak 3aBucuT K03 PUIHEHT TEIIONPOBOAHOCTH PA3TUYHBIX BEIIECTB (METAJIOB,
HEMETAJUIOB, KUJKOCTEN U Tra30B) OT TEMIIEpaTyphl. Y paBHEHHUE TEIIOBOU
NPOBOJUMOCTBIO CTEHKH.

3apauya 1. M30pITouHOE nMaBiieHWe mapa B TeriooOMeHHuke paBHO 0,7 Mlla tipu
OapoMeTpU4ecCKOM JaBlieHuH 735 mm. pm. cm. Uemy Oyaet paBHO M30BITOYHOE JaBICHUE B
amnmapare, ecii moka3zaHue 0apoMeTpa MOBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE Tlapa B TEIUIOOOMEHHUKE OCTaHeTcs mpexHUM? OTBET BBIPA3UTh B
Merarnackasx.

3agaua 2. J[apneHue Bo3ayxa MO pTyTHOMY Oapomerpy paBHO 780 mm pm. cm.
npu 0 °C. Beipasuts 3To napieHue B 6apax u H /v,

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

KaproukxaNe2
Kageopa «Tennomexnuxa u euopasnuxay I THTY

Il ammecmauus

Huciunnuua: TepMoauHaMuKa M Tellionepenada

1 | TemnepaTypHoe 1oJie, H30TepMUYECKasi IOBEPXHOCTh, CPEAHUNA U UCTUHHBIN TPaJIUEHT
TEMIIEPATYDP.

TeruioBast N30JIALIMS.

3 | Temmmoornaya. OCHOBHOW 3aKOH KOHBEKTHBHOTO TemuiooOMeHa. 3akoHy HproToHa W™
Puxmana. Koaddurnment termioormaun. TemmepaTypHblii KOA(pUITMEHT 0OBEMHOTrO
pacimpeHus..

4 | Jlyuuncrblii TeriiooOMeH. OCHOBHBIE MOHSITHUS U ONPEIEIICHHS JIyYUCTOTO TEIUIOOOMEHA.
YpaBHeHUE TEII0BOro 6ananca. AOGCOIIOTHO YEPHOE TETIO.

3agaua 1.0mpenenuTh aOCONIOTHOE MaBJICHHE Tapa B KOTJIE, €CIH MaHOMETp

nokaseiBaeT P = 1,5 6ap, a atMmocdepHoe naBieHrne o PTyTHOMY OapoMeTpy cocTaBisieT B
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=675 mm pm.cm. ipu T =25 °C.

3anauva 2. JaBnenue B napoBoM kotiie P = 0,4 6ap nipu 6apoMeTpuueckoM JTaBICHUU
B; =725 mm. pm. cm. YUemy Oyzner paBHO U30BITOYHOE JABJICHUE B KOTJIE, €CIIM TIOKAa3aHUE
OapomeTrpa TOBBICUTCS 10 B> = 785 mm pm. cm., a COCTOSIHUE TMapa B KOTJE OCTAHETCS
npexxuum? bapoMmerprueckoe gaBiieHre NpuBeIeHo K 0°.

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

Kaptouka Ne3
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauusn

Huciunnuua: TepMoauHaAMHKA U Telionepenada

3akon @ypre. KoadpuimeHT TermmonpoBoIHOCTH, TNIOTHOCTh TETUIOBOTO MOTOKA,
KOJIMYECTBO TEILIOTHI.

DddextuBHoe wm3myueHue. 3akoH Crepana — bonsnmana. I[locTossHHas
Credana — bonrnmana.

Kak 3aBucuT K03((HUIIMEHT TEMIONPOBOIHOCTH PA3IMYHBIX BELIECTB (METAIJIOB,
HEMETAJIOB, )KUIKOCTEH U ra3oB) OT TeMiepaTypsl? OTBeT 000CHOBATS.

OcHOBHbIE MIOHATHUSA U OTIpeieTIeHHs Teopur TerooOMeHa. CriocoObl epeaun TErIOThI.
Kaxue Buibl KOHBEKLIHMHU CYIIECTBYIOT, B YEM UX paziuyue?

3anaua 1.Boasnoii nap neperpet Ha 100 °C. YeMy COOTBETCTBYET ATOT MEPETPEB IO
TepmoMeTpy Papenreiira?

3anaua 2. Onpenenuth Maccy 8 u° Bogopona, 8 m° Kucmopona u 8 y’yriaeKucnoTsl
npu pasnernn 7 6ap (0,6 Mu/m’) u Temmneparype 100 °C.

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

Kaprouka Ne4
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY

Il ammecmauusn

Huciunnuua: TepMoauHaAMHKA U Telionepenada

Crenenp yepHOTH Tena. 3akoH Crepana — bonbnmaHa a5 pealbHOTO
Tena.

P-V nmmarpamma BoasHOro napa. Onpeaenenue mapameTpoB Boasl U napa. Cyxoit
HachllleHHBIN nap. [leperpersiii map. XapakTepuCTUUECKOE YPaBHEHHE JI ONPEICTICHUS
Vnep. T€II0Ta TapooOpa3oBaHusL.

KakoBa ¢u3nueckas CyIHOCTb Nepejauu Teria TeImIonpoBoaHocThio. Chopmymnupyiite
MOHATHUSA: TEMIIEPATYPHOE I10JI€, U30TEPMUYECKAs] [IOBEPXHOCTh, IPAAUECHT TEMIIEPATYPBI,
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MOIIHOCTb TEIUIOBOr'O MOTOKA, YAEIbHBIN TEMJIOBOM ITOTOK

IIpoBonumocTs cTeHKH. TemnoBoe TepMuuecKkoe conporTusiieHue. Pacuer moTHoctu
TEIJIOBOTO IIOTOKA Y€pe3 MHOIOCIONHYIO CTCHKY

3apaua 1. Cocyn emkoctbio V = 15 M 3anonuen 25 ke YIJIEKUCTOTHI. OnpeaenuThb
aOCOJTIIOTHOE JIaBJICHUE B COCYJIE, €Clii TeMriepatypa B Hem ¢ = 30 °C.

3amaua 2.Kakoii 06beM 3aHMMaeT 2 xe asota npu Temneparype 80 ’C u nasnennu 0,4 Mu /

m2?
3aB. kadeapoit «T u I'» P.A-B. Typayes
Kaprouka NeS
Kageopa «Tennomexnuxa u euopasnuxa» I'THTY
Il ammecmayusn

Huciunnuua: TepMoauHaAMHKA U Telionepenada

TemnepatypHoe nose. AHATUTUYECKOE UCCIIeI0BaHUE TETJIONPOBOIHOCTH.
MaTtemaTruueckoe BbIpa)XKeHHE TEMIIEPATYPHOTO MO U UX YpaBHEHHE

CranmoHapHO€e 1 HECTallMOHApHOE TeMIiepaTypHble nojsi. [IpocTpancTBeHHOE TOJIE.
OnnomepHoe 1 IByxMepHoe nojie. OgHOMepHOe CTallmoHapHoe noie. M3oTtepmudeckue
MTOBEPXHOCTH.

KakoBa ¢u3nueckas CyIHOCTb Nepejauu Teria TeImIonpoBoaHocThi0. Chopmymnupyiite
MOHATHUSA: TEMIIEPATYPHOE I10JIe, U30TEPMUYECKAs] [IOBEPXHOCTh, IPAAUECHT TEMIIEPATYPBI,
MOIIHOCTb TEIJIOBOI'O NOTOKA, YAEJIBHBIN TEIUIOBON OTOK

Tennonepenmaua. CnoxHbIH TenaoobMeHn. Tenmonmepegada MeXAY
JIBYMS XUAKOCTAMHU Yepe3 pa3ACHAOIYI UX CTEHKY. 3aKOH
HproTona—PuxmaHa 18 Temjionepeayu.

3agaua 1.KakoBa OymeT MIOTHOCTH OKHCH yriiepoga mpu temmeparype 30 °Cu
nasnennu 720 mm. pm. cm., ecim npu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 ke/m’?

3apauya 2. M30pITOouHOE NMaBiieHHWE mapa B TeriooOMeHHuke paBHo 0,7 Mlla tipu
OapoMeTpU4eCcCKOM JaBlieHuH 735 mm. pm. cm. Uemy Oyaet paBHO M30BITOYHOE JaBICHUE B
ammapare, eclii IToKa3aHue 6apoMeTpa MOBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE Tapa B TEIUIOOOMEHHUKE ocTaHeTcs npexHUM? OTBET BbIpa3UTh B
MerarnacKkasx.

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

Kaprouka Ne6
Kageopa «Tennomexnuxa u euopasnuxay I THTY

Il ammecmauus

Jucrunnuna: TepMoaMHAMEKA M TeIlonepenaya
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TepmMuueckoe conpoTuBieHue renjgoornaun. Marencudpukanus
Temyonepenadyn. Metonbl HHTeHCUPUKAIUU. OCHOBHBIE POPMYIBI

CrauuroHapHOe ¥ HECTallMOHApHOE TemneparypHsie nos. [IpocTpancTBeHHOE MoJeE.
OnHoMepHoOe U IByxMepHoe noJie. OHOMEepHOE cTalmoHapHoe noiie. M3otepmuueckue
MOBEPXHOCTH.

[IpoBoaumocTh cTeHKH. TermnoBoe TepMUYecKoe conpoTuBieHre. PacyeT mioTHoCTH
TEIIOBOTO TIOTOKA YepPE3 MHOTOCIIONHYIO CTEHKY

Kak Bnusier (hopMa cTeHKH Ha BEIMYUHY €€ TepMUYECKOTo conpoTuBieHus. CBoiicTBa
M30TEpPMUYECKUX NTOBEPXHOCTEU. I'paguenT Temneparypsl. 30TepMbl TeMniepaTypHOro
110J1s1, TETIOBOM MOTOK. 3akoH Pypre. 3akoH buo-Dypee.

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

3anaua 1./[aBneHue Bo3ayxa Mo PTYTHOMY OapoMeTpy paBHO 780 mm pm. cm. ipu
0 °C. BeipasuTh 3T0 jaBienue B 6apax u H /u°.

3anaua 2. Onpenenuts Maccy 8 u° Bogopona, 8 m° Kucmopona u 8 y’yriaeKucnoTsl
npu pasnerun 7 6ap (0,6 Mu/m’) u Temmneparype 100 °C.

Kaprouxa Ne7
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauus

Huciunnuna: TepMoauHaMMKa M Telionepeaavya

Kak 3aBucuT K03((HUIIMEHT TEeIIONPOBOIHOCTH PA3IMYHBIX BEIECTB (METAIJIOB,
HEMETAJIOB, KUIKOCTEH U ra3oB) OT TeMiepaTypbl? OTBeT 000CHOBATS.

CrauroHapHOe ¥ HECTallMOHApHOE TemneparypHsie nosst. [IpocTpancTBeHHOE moJe.
OnHoMepHoOe U IByxMepHoe noJie. OHOMEpHOE cTalmoHapHoe noiie. M3otepmuueckue
MOBEPXHOCTH.

[unuuapuueckas creHka. Belpaxenue 3akoHa @Dypbe I LUIMHIPUYECKOW CTEHKH.
BeIpakeHre 3aBUCUMOCTH [UIsl pacdeTa TEIUIOBOTO IIOTOKA 4Yepe3 LWIMHAPUYECKYIO
CTEHKY. TepMUYECKOe CONPOTUBICHUE HMINHIPUIECKON CTEHKH.

CBolicTBa M30TEPMUYECKUX MTOBEPXHOCTEN. I'pannueHT TemnepaTypsl. M30TepMbl
TeMIEepaTypHOTro MoJis, TEMI0BOM MOTOK. 3akoH Dypre. 3akoH buo-dypre. KoHtakTHOE
TEPMUYECKOE CONPOTUBIICHUE.

3anaua 1./[aBnenne B mapoBom kotie P = 0,4 6ap npu 6apoMeTpUIECKOM JTaBICHUHN
B; =725 mm. pm. cm. YUemy Oyzner paBHO U30BITOYHOE JABJIEHUE B KOTJIE, €CIIM TOKAa3aHUE
Oapomerpa MOBBICUTCS 10 B2 = 785 mm pm. cm., a COCTOSHHE Tapa B KOTJIE OCTAHETCS
npexxHuM? bapoMerpuueckoe 1aBieHue NpuBeaeHo K 0°.

3apaua 2. Boasgnoii nap neperpet Ha 100 °C. YUemy COOTBETCTBYET 3TOT NEPETPEB IO
tepmomeTpy Dapenreiita?

3aB. kadenpoit «T u I'» P.A-B. Typnyes
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Kaprouxa Ne8
Kageopa «Tennomexnuxa u euopasnuxay I THTY

Il ammecmauus

Huciunnuua: TepMoauHaMuKa M Tellionepenada

Kak 3aBucuT K03 (HUIIMEHT TEeIIONPOBOIHOCTH Pa3IMYHBIX BELIECTB (METAIIOB,
HEMETAJIJIOB, KHUAKOCTE! U ra30B) OT TEMIIEpaTyphl. Y paBHEHHUE TEILIIOBON
NPOBOJUMOCTBIO CTCHKH.

CBolicTBa U30TEPMUYECKUX MTOBEPXHOCTEN. ['panneHT TemnepaTypsl. M30TepMbl
TeMIepaTypHOTro NoJis, TEII0BOM MOTOK. 3akoH Dypre. 3akoH buo-Dypebe.

Teopust mogobwusi. bespasmepHbie mapameTpsl Teopuu noaodus. Kpurepuit Pelinonbaca
(ocHOBHas popMyIa, XapaKTEPUCTUKA, YTO BBIPAXKAET)

TemnepaTypHoe moJie. AHAIMTUYECKOE UCCIIEOBAHUE TEIIONPOBOJHOCTH.
MatemaTuueckoe BbIpa)KEHUE TEMIIEPATYPHOTO MO U UX YPaBHEHHE

3agaua 1.0npeznenuts Maccy 8 m° Bomopona, 8 m° kucioponga u 8 m’yriaekucnorst
npu nasnennn 7 6ap (0,6 Mu/m? ) u Temnepatype 100 °C.

3apauya 2. M30pITOuHOE NMaBiieHHWE mapa B TeriooOMeHHuke paBHO 0,7 Mlla tipu
OapoMeTpU4ecKOM JaBlieHuH 735 mm. pm. cm. Uemy Oyaet paBHO M30BITOYHOE JaBICHUE B
amnmapare, ecJii moka3zaHue 0apoMeTpa MOBBICUTCS 10 795
MM. pm.cm., a COCTOSIHHE Mapa B TeIJIO0OMEHHHKE OCTaHeTcs MpeskHUM? OTBET BBIPA3UTh
B Merarackasx.

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

Kaprouxa Ne9
Kageopa «Tennomexnuxa u euopasnuxay I THTY

Il ammecmauusn

Huciunnuua: TepMoauHaMuKa M Tellionepenada

CdhopmynupyiiTe MOHATHS: TEMIEPATYpHOE I0JIe, U30TEPMHUECKasi TOBEPXHOCTb, TPAIUCHT
TEMIIEPATypPbl, MOLIHOCTD TEIJIOBOI'O MOTOKA, YAEIbHBIN TEIUIOBOX MTOTOK.

Teopust mogo6wusi. bespasmepurie mapameTpsl Teopun nofaodus. Kpurepuit [panarns
(ocHOBHas popMyIa, XapaKTEPUCTHKA, YTO BBIPAXKAET).

OCHOBHO¥ 3aKOH TEIUIONPOBOAHOCTH. B ueMm ero cymHocth? KOHTaKTHBIN TETUIOOOMEH.
OCO6€HHOCTI/I nepeaavuun TCIJIOThI IPHU B3aMMHOM KOHTAKTC IBYX TCJI. KonraktHoe
TEPMUYECKOE CONPOTUBIICHUE.

VYpaBHEHHE TEIUIOBOM NMPOBOJMMOCTBHIO CTEHKH. TemioBoe MIU TEpMHUYECKOE
CONIPOTHUBIICHUEM CTEHKHU U €r0 YpaBHEHHE.

3apgaua 1.Cocyn emkoctbio V = 15 M 3amonHeH 25 ke YIJIEKUCIIOTHL. OnpenenuTb
aOCOJTIIOTHOE JaBJICHUE B COCY/IE, €clii TeMriepatypa B Hem ¢ = 30 °C.
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3agaua 2.Kaxoit 00bem 3aHuMaet 2 ke asoTa npu temneparype 80 ’C u nasnenuu 0,4 Mu /
29
M1

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

Kaprouxa Nel0
Kageopa «Tennomexnuxa u euopasnuxay I THTY

Il ammecmauusn

Huciunnuua: TepMoauHaMuKa M Tellionepenada

1. Kak Bnusier popma CTEHKH Ha BETUUUHY €€ TEPMUYECKOTO CONpoTHBIIeHUs. CBOHCTBA
M30TEpPMUYECKUX NTOBEpXHOCTE. I’ paguenT Temneparypsl. F30TepMbl TeMnepaTypHOro
110J1s1, TETIOBOM MOTOK. 3akoH Pypre. 3akoH buo-Dypee.

TemuoBasi IpOBOAMMOCTh CTEHKH. TeII0BOE TEPMUUECKOE CONPOTHUBIICHUE.

HacplleHHsbIi 1 BIa)KHBINM HACBIEHHBIA BOASIHOM nap. YTo Ha3bIBAE€TCA TEPMUYECKUM U
JTUHAMAYECKUM PaBHOBECHEM BOJASTHOTO mapa. CTeneHb CyXOCTH M CTETICHb BIQKHOCTH, YEM
OHHU OHpeI[eJBIIOTCSI 1 KaK HaXOl[}ITC}I?

Kak 3aBucuT K03((HUIIMEHT TEeIIONPOBOIHOCTH Pa3IMYHBIX BELIECTB (METAIIOB,
HEMETAJIJIOB, KHUIAKOCTE! U ra30B) OT TEMIIEpATyphl. Y paBHEHHUE TEILIIOBON
NPOBOJMMOCTBIO CTEHKHU. T€mI0OBOE UJIN TEPMHUUYECKOE CONPOTHUBICHUEM
CTEHKH M €r0 ypaBHCHHE.

3apmaya 1.KakoBa OynmeTr MIOTHOCTH OKMCH yriiepoaa mpu Temmeparype 30 °Cu
napienun 720 mm. pm. cm., eciv ipu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 ke/m’?

3agaya 2. Onpenenuths MNOABEMHYIO CHIIY BO3QYLIHOTO IIapa, HAIMOJHEHHOTO
BOJIOPOJIOM, €CIIM 00BEM €ro Ha MOBEPXHOCTH 3eMiIH paseH 1 v’ mpu masnenun P= 760 mm
pm. cm. v temneparype t =25 °C.

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

Kaprouka Nell
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

Huciunnuua: TepMoauHaMuKa M Tellionepenada

CBoiicTBa MI30TEPMHUYECKUX MMOBEpXHOCTEN. ['paguent temnepaTypsl. U30Tepmbl
TEMIIEPATYPHOTO MOJIs, TEMJI0BON NOTOK. 3akoH Pyphre. 3akoH buo-Pypre. KonraktHoe
TEPMHUYECKOE COIIPOTUBIICHHE.

Kak Bnusier (hoopMa CTEHKH Ha BEIMYUHY €€ TepMUYECKOTo conpoTuBieHus. CBoiicTBa
M30TEpPMUYECKUX NTOBEPXHOCTEU. I’ paguenT temneparypsl. 30TepMbl TeMniepaTypHOro
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oJist, TeII0BOM NoTOK. 3akoH Dypee. 3axkoH buo-Dypre.

CohopmynupyiiTe TOHATHS: TeMIEpaTypHOE I0JIe, U30TEPMUUECKasi IOBEPXHOCTh, IPATUCHT
TEMIIEPATypPbl, MOLIHOCTh TEIJIOBOI'O MIOTOKA, YAEIbHBIN TEIUIOBOX MTOTOK.

TepMoauHaMU4YECKHe MPOILIECCHI peAIbHBIX ra30B. CBOMCTBO BOJASHOTO Hapa.

3agaua 1.
ATMochepHBIi  BO3AyX HMEET NPUMEPHO CIEAYIOIIMH MacCOBBIH  COCTaB:

m,, =23,2%; my =768%. Onpenenuts 00bEMHBIH COCTaB BO3/yXa, €ro ra3oBYyI IO-

CTOSIHHYIO, KaXKYIIYIOCSI MOJIEKYJSIPHYIO Maccy W MapluajbHble IaBJICHUS KHCIOpOAa U
a30Ta, €CJIM JJaBJIeHHue Bo3ayxa 1o 6apomerpy B =770 mm pm. cm.

3agaua 2Kakoii 06bem 3aHuMaer 4 k2 asora npu Temneparype 50 ’C u napnenun 0,3 Mu /
29
M1

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

Kaprouxa Nel2
Kageopa «Tennomexnuxa u euopasnuxay I THTY

Il ammecmauusn

Huciunnuua: TepMoauHaMuKa M Tellionepenada

Braxxnsrit map. Y nenbpHbIM 00beM BIKHOTO Mapa. [[MOTHOCTE BiIakKHOTO mapa.

OCHOBHOM 3aKOH TEIUIONPOBOAHOCTH. B uyem ero cymHocth? KOHTAaKTHBINA TeriooOMeH.
OcobeHHOCTH Tepelaud TEIJIOTHl MPH B3aMMHOM KOHTakTe JBYX Tel. KoHTakTHOE
TEPMHUUYECKOE COIIPOTUBIICHHE.

YpaBHEHHE TEIJIOBOM MPOBOAUMOCTHIO CTEHKH. TE€MIOBOE UM TEPMHUUYECKOE
COMPOTHUBIICHUEM CTEHKHU U €ro YypaBHEHHE.

CranmoHapHO€e U HECTallMOHApHOE TeMIiepaTypHble nojsi. [IpocTpancTBeHHOE TOJIE.
OnnomepHoe 1 [ByxMepHoe nojie. OgHOMepHOe CTallMoHapHoe noe. M3oTtepmudeckue
MTOBEPXHOCTH.

3agaya 1M30mpiTouHOE HaBieHHE mapa B TemooOMeHHuke paBHo 0,7 Mlla mipu
O6apoMeTpuiecKoM JaBiieHuH 735 mm. pm. cm. Uemy OyneT paBHO U30BITOYHOE JaBIICHUE B
ammapare, ecliu IToKa3aHue 6apoMeTpa MOBBICUTCS 10 795
MM. pm.cm., a COCTOSHUE Tlapa B TEINIOOOMEHHUKE OcTaHeTcs NpekHUM? OTBET BbIPA3UTh B
Meranackasx.

3agaua 2 JlaBneHue Bo3ayxa MO PTYTHOMY OapomeTpy paBHO 780 mm pm. cm.
pu () °C. BeipasuTh 3T0 gaBienue B 6apax u H /m°.

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

4.6 buiersl K 3K3aMeHy N0 Aucuuiiuie TepmoaunaMuka u
Temjionepeaaya

55




I'PO3HEHCKUH I'OCY JAPCTBEHHbBI HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

JlucuurinHa TepMoaMHAMUKA M TeMJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 1

TepMuueckoe ypaBHEHHUE COCTOSAHUSA. Y PaBHEHUE COCTOSIHUS UCATbHBIX Ta30B. Y paBHEHHUE
Peanbubix razos (Ban-nep Baannca).

P-V nmmarpamma BoasHoro napa. Onpeaenenue mapameTpoB Boasl U napa. Cyxoit
HachIlIeHHBIN nap. [leperpeTsiii map. XapakTepuCTUUECKOE YPaBHEHUE Il ONIPECIICHUS
Vnep. T€II0Ta TapooOpa3oBaHusL.

CranroHapHOe ¥ HECTallMOHAapHOE TemneparypHsie nosst. [IpocTpancTBeHHOE MoJe.
OnHoMepHoOe U IByxMepHoe noJie. OTHOMEepHOE cTalmoHapHoe noiie. M3otepmuueckue
MTOBEPXHOCTH.

3aB. kadenpoii
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

T'PO3HEHCKUM I'OCY JAPCTBEHHbBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIUKA"

JucuunianHa TepMoauHaMuKa M Telionepenada
Cemectp - 7
['pynma 3HB, 3HP-19
BUJIET Ne 2

CwmecH neanbHBIX ra3oB. 3aKoH JlanbToHa. UTO Ha3pIBaeTCsI MACCOBOM M OOBEMHOM J0JIeH
KomnoHeHTa cmecu? Kak oHM BeIpakaroTcs. 3aKoH AMara.

Brnaxxusiii nap. Y ienpHbiil 00beM BIaKHOTO Hapa. [I10THOCTh BIaXKHOTO Mapa.
Ileperpersliit map.

Crioco0sI nepeadyu TeIrIoThI (TEIUIONPOBOHOCTD, TEIJIOBOE U3TyUCHHE, KOHBEKIIHS,
KOHBEKTHUBHBIN TersiooOMeH). TemmeparypHoe 1mosie ypaBHeHHE OJHOMEPHOTO 1
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JBYMEPHOTO
TEMIIEPAaTypPHOIO MOJIs, I CTAlMOHAPHOIO0 U HECTALIMOHAPHOTO TIOJIEH.

3aB. xadeapoi
«TennorexHuka u THAPABINKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKU
KADE/IPA "TEIVIOTEXHUKA U IT'HJIPABJIMKA"

JlucuurinHa TepMoaMHAMUKA M TeMJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 3

1. IlnoTHOCTP W yHENbHBIM 00BEM cMecH Ta30B. Macca KOMIIOHGHTOB CMECH Ta30B.
Kaxymascs
MOJICKYJISIpHAs Macca CMECH. Y paBHEHHE COCTOSIHUSI CMECH ra3oB. ['a30Bast mocTossHHAS
CMeECH.

2. P-V npmarpamma BopstHOrO napa. Onpenenenue napamerpos BoJsl U napa. Cyxoi
HachIIeHHBIN nap. [leperpeTsiii map. XapakTepuCTUUECKOE YPaBHEHUE Il ONIPEICIICHUS
Vnep. T€II0TA TapooOpa30BaHusL.

3. (CBoiicTBa U30TEPMUUECKUX MOBEPXHOCTEN. ' panuenTt temneparypsl. M30Tepmsl
TeMIEpaTypHOTro MoJis, TEII0BOM MOTOK. 3akoH Dypre. 3akoH buo-Dypeoe.

3aB. xadeapoi
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

T'PO3HEHCKUM I'OCYJAPCTBEHHbBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHHKA H THJIPABJIUKA"

JucuunianHa TepMoauHaMuKa M Telionepenada
Cemectp - 7
I'pynna 3Hb. 3HP-19
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BUJIET Ne 4

TenmoeMkocTh Ta3oB. OT 4ero 3aBUCUT TEIUIOEMKOCTh razoB? Kak onpenensiercs
KOJIMYECTBO MOJIBeIeHHOTO Tera? CpeaHsis TermI0eMKOCTb.

Braxxusbrit map. Y nenbHbIM 00beM BIaKHOTO Mmapa. [InotHocTs BnaxHoro nmapa. Cyxoii map.
[TeperpeTtsriit nap

[110THOCTH TEIIOBOTO NOTOKA. JIMHUY TENI0BOro MOTOKAa. MOIIHOCTE TEIIIOBOrO MOTOKA.
Koadduuuent reruionpoBognoctu. TemnonpoBoAHOCTh 0OAHOCIOWHON, MHOTOCIIOMHOM,
IJIOCKOM Y LIMJIMHIPUYECKON CTEHOK.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKUM I'OCYJAPCTBEHHbBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

JucuunianHa TepMmonuHaMuKa M Tenjionepeaaya
Cemectp - 7
['pynna 3HB, 3HP-19
BUJIET Ne 5

OO6parumbie 1 HeoOpaTuMble Tiporiecchl. Teruiota. Pabora. AHaTUTHYECKOE BBIPAKCHHE
MIEPBOTO 3aKOHA TEPMOTUHAMUKH.

HacpleHHsplil 1 BiIaKHBIM HACBILIEHHBIA BOASIHOM nap. YToO HA3bIBAETCA TEPMUUYECKUM U
JUHAMAYECKUM PaBHOBECHEM BOASIHOTO mapa. CTeneHb CyXOCTH U CTETIEHb BIAXXHOCTU, YEM
OHM OIPEEINSIIOTCA U KaK HaXOsATCs?

Konrakrthsliii TermoooMern. OcoOeHHOCTH Nepeaun TeTI0THl IPYU B3aMMHOM KOHTAKTe JIBYX
Ten. KOHTakTHOE TepMUYECKOe CONTPOTHUBIICHUE.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

T'PO3HEHCKUM I'OCY JAPCTBEHHbBI HEDTSIHOMU TEXHUYECKWI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIJIOTEXHUKA U THJPABJ/IUKA"
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JucuunianHa TepMoauHaMuKa M Telionepenadya

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

BUJIET Ne 6

1. TennoemkocTh, rpaduyeckoe n300paxxeHNe TEIIOEMKOCTH TemI0eMKOCTh CMECH Ta30B.
Ypasuenue Maiiepa.

2. TepmoanmHamMHuecKHE ITPOLECCH pealibHBIX ra3oB. CBoWcTBa BOAsIHOTO napa. P-V
auarpamma
BOJIIHOrO napa. Onpenenenue napameTpoB BoAbl ¥ apa. Cyxoil HaChIIICHHBIN Tap.

3. JuddepennumanbHoe ypaBHEHHE CTAlMOHAPHON TETIONPOBOAHOCTH JJIs TIOCKOM
CTEHKHU.
MHorocnolHas cTeHKa. TepMUudecKkoe CONPOTUBIICHUE CTEHKU. Y DPaBHEHUE IS
OIIpEIEJICHUS TaJIEHUS TEMIIEPATYPBI B KaJKJIOM CJIO€ MHOTOCJIONHOM cTeHKH. KoHTakTHOE
TEPMHUUECKOE CONPOTUBIICHUE.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADE/IPA "TEIJIOTEXHUKA U I'M/IPABJIUKA"

JucuunianHa TepMmonuHaMHuKa M Temjionepeaaya
Cemectp - 7
I'pynna 3Hb. 3HP-19
BUJIET Ne 7

1. TepmonuHamuueckuii mpouecc. PAaBHOBECHBIE 1 HEPaBHOBECHBIE MpoLieCcChl. Penmakcarus.
Pa6ora. Pabora pacumpenus. Pabouast nuarpamma.

2. HacslleHHBIN U BIIaXXHBIM HACBIICHHBIM BOIIHOM n1ap. UTo Ha3bIBaCTCS TEPMUUECKUM U
JUHAMHYECKUM PaBHOBECHEM BOASIHOTO napa. CTeneHb CyXOCTU U CTENEHb BIAXKHOCTH, YEM
OHH ONPEIEIAIOTCS U KaK HaAXOIATCA?

3. CdopmynupyiiTe NOHATHUS: TEMIIEPATypHOE M0JIE, H30TEPMUUYECKAs] TIOBEPXHOCTb, I'PAIUCHT
TEMIIEPATYPHI, MOLIHOCTH TEIUIOBOI'O IMOTOKA, YAEIbHBIM TEIUIOBON MOTOK.
TemnonpoBoAHOCTE. YpaBHEHUE TEIJIOBOM MPOBOAUMOCTBIO CTeHKU. Temiosoe
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WU TEPMHUUYECKOE CONMPOTHUBIECHUEM CTEHKHU U €T0 YpaBHEHHE. YpaBHEHHUE TEIIOBOM
NPOBOJUMOCTHIO CTEHKH.

3aB. xadeapoi
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADE/IPA "TEIJIOTEXHUKA U IT'M/IPABJIUKA"

JlucuurinHa TepMoAMHAMHUKA M TeIJonepeaaya
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 8

1. [Ilepsbiii 3ak0H TepMoauHaMuKy. [IoHATHE BHYTpeHHEeN sHEprun. Teriora.
Maremarnueckoe
BBIPAKEHHE NEPBOT0 3aKOHA TEPMOJINHAMUKH.

2. TepMonuHamMuyeckue MPOIECChHl UACaIbHBIX Ta30B B 3aKPBITHIX CUCTEMAaX.
N3oTepmuueckuit mpomecc (BpIYucIeHUEe pabOThl H3MEHEHHs 00beMa rasa,
KOJIMYECTBO TEIUIOTHI, MOJIBEACHHOM (MJIM OTBEJICHHOM) K Ta3y B Mpolecce, N3MEHEHNE
BHYTpPEHHEH YHEPTHH CUCTEMBI B IIPOLIECCE).

3. MHorocnoliHas creHka. TepMuueckoe CONPOTUBICHUE CTEHKU. Y PaBHEHUE IS
OIIpeICIICHUS TIaICHUs] TEMIIEPATYPhl B KaXKA0M CJII0€ MHOTOCIIOMHOM CTEHKH.
KoHnTakTHOE TEpMUYECKOE COITPOTUBIICHHUE.

3aB. kadenpoit
«TennorexHuka u THAPABINKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADEJIPA "TEIJIOTEXHUKA U I'M/IPABJIUKA"

JlucuurinHa TepMoaMHAMUKA M TeMJonepeaaya
Cemectp - 7
I'pynna 3Hb. 3HP-19
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BUJIET Ne 9

Bropoii 3akoH TepmoanHamMuki. OOBSICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMHUKH HAa OCHOBE
NPUHLIUNHATBHOW CXEMBbI TEMJIOBOTO ABUTraTtensi. I3MepeHune meneBoi.
(mone3noi) pabotsl B kpyroBom npoinecce. KIIJl kpyrosoro mpoiecca

TepMoaAMHaAMHUUYECKHUE NMPOLECCHl UICATBHBIX I'a30B B 3aKPBITBIX CUCTEMAX.
N3o00apubIil mponecc (BpIUUCIEHUE paboOThl U3MeHeHHs 00bema ras3a, KOJIM4eCTBO
TETJIOTHI, TOABEACHHON (MJIM OTBEICHHOMW) K ra3y B Mpoliecce, N3MEHEHUE BHYTPEHHEHN
SHEPTUU CUCTEMBI B IIPOLIECCE).

[unuuapudeckas cteHka. Bolpaxenue 3akoHa Oypbe 11 QUINHAPUYECKON CTEHKH.
BrIpakeHHe 3aBUCUMOCTH JJIs pacyeTa TEMI0BOT0 NOTOKA 4€pe3 UUIUHIPUIECKYIO
cTeHKy. TepMHuuecKkoe CONNPOTUBIECHNE HUINHAPUIECKON CTCHKH.

3aB. xadeapoi
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUI T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHN
KADEJIPA "TEIJIOTEXHUKA U IT'M/IPABJIUKA"

JucuunianHa TepMoauHaMuKa M Telionepenada
Cemectp - 7
I'pynmna 3Hb. 3HP-19
BUJIET Ne 10

Mukn Kapno. Tepmuueckuii x.n.0. nukia KapHo. Onrtansnusa. OHTponus ra3os. T-S
auarpamma.

TCpMOIII/IHaMI/I‘-ICCKI/Ie OpoHeCChbl UACANBHBIX TA30B B 3aKPLITHIX CUCTCMAX.
HN3oxopHBIH npornecc (BRIYUCICHUE PabOThl HM3MEHEHHUS 00beMa raza, KOJU4eCTBO
TETIOTHI, TOJABEACHHON (MJIM OTBEICHHOW) K Ta3y B Ipoliecce, N3MEHEHNE BHYTPEHHEH
SHEPTHH CHCTEMBI B IIPOIIECCE).

[Inockas crenka. Boipaxkenue 3akoHa @ypbe A5 IIOCKOW CTEHKH.
BripakeHne 3aBUCUMOCTH JIJIs1 pacueTa TEII0BOro MOTOKA Yyepe3 MIOCKYI0
CTEHKY. TepMuyecKkoe CONPOTUBIIEHHUE TNIOCKOW CTEHKH.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
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20.06.

'PO3HEHCKUH I'OCY JAPCTBEHHbBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

JucuunianHa TepmonuuaMuKa M Tenjionepeaaya
Cemectp - 7
['pynna 3HB, 3HP-19
BUJIET Ne 11

TenmoeMkocTh ra3oB. OT 4ero 3aBUCUT TEIUIOEMKOCTh razoB? Kak onpenensiercs
KOJIMYECTBO MOJIBeIeHHOTO Tera? CpeaHsis TermI0eMKOCTb.

Bropoii 3akon TepmoanHaMuku. OOBICHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKNA HA OCHOBE
NPUHLUIIMAIBHOM CXEMBI TEIJIOBOTO ABUrarensd. M3mepeHue neneBoi
(mone3Hoii) paboTsl B kKpyroBom npoinecce. KIIJl kpyroBoro mpoiecca.

KaxkoBa (pusnyeckas CynHoCTh nepeaadn Teria TerionpoBogHocThio. Chopmynupyiite
MOHSTHS: TEMIIEPATYPHOE T0JIe, N30TEePMUYECKAs TOBEPXHOCTh, TPAJAUCHT TEMIICPATYPHI,
MOIITHOCTh TEIUIOBOTO MTOTOKA, YACIbHBINA TEIJIOBOM MOTOK. KOHTAKTHBIN TEIJI000MEH.
OcobOeHHOCTH TIepeaun TeTIOTHI TPH B3aMMHOM KOHTAaKTe ABYX TeJl.

KoHTakTHOE TepMUUYECKOE COMPOTUBIICHHUE.

3aB. xadeapoi
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

1.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
HMHCTUTYT SHEPI'ETUKHA
KADE/IPA "TEIJIOTEXHUKA U I'M/IPABJIUKA"

JucuunianHa TepMoauHaMuKa M Telionepenadya
Cemectp - 7
I'pynma 3Hb. 3HP-19
BUJIET Ne 12

VYpaBHEHHE COCTOSIHUA UACATBHBIX U peabHbIX ra3oB. OObeIMHEHHOE YpaBHEHHE
MenneneeBa-Knaneitpona. ItoTHOCTS U yaenbHBIN 00beM cMecHu razoB. Macca
CMeCH Ta30B. ['a30Bas MOCTOSAHHAS CMECH.
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[TepBsIii 3ak0H TepMoanHaMUKU. [[oHsTHE BHYTpEeHHEN sHEpruu. TemoTa.
MareMarrnueckoe BhIpaKeHHE MEePBOro 3aKOHA TEPMOIMHAMUKH.

Temnoornaya. YpaBHEHHE TEIUIOBOM NPOBOAUMOCTBI CTEHKHU. TennoBoe uiu
TEPMHUYECKOE CONPOTUBIIEHUEM CTCHKU U €r0 YPaBHCHHUE.

Cohopmynupyiite NOHATHS: TeMIEpaTYPHOE 10JIe, U30TEPMUYECKasi IOBEPXHOCTh, IPAJUEHT
TEMIIEPATYPbI, MOLIHOCTh TEIUIOBOI'O IMOTOKA, YAEIbHBIM TEIUIOBOM MOTOK.

3aB. kadenpoii
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUH I'OCY JAPCTBEHHbBIN HEDTSIHOMU TEXHUYECKNIT YHUBEPCUTET
WHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIJIOTEXHHKA H THJIPABJIUKA"

JucuunianHa TepMmonuHaMHuKa M Temjionepeaaya
Cemectp - 7
I'pynna 3Hb. 3HP-19
BUJIET Ne 13

[InoTHOCTP M yaenbHBIN 00beM cMecH ra3oB. Macca KOMIIOHEHTOB CMECH Ta30B.
Kaxymasics

MOJIEKYJISIpHas Macca CMECH. Y paBHEHHE COCTOSIHUSI CMeCH ra3oB. ['a3oBas mocTosiHHas
CMECH.

Bropoii 3akoH TepmoanHamMuki. OOBSICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMHUKN Ha OCHOBE
NPUHLIUNHATBHOW CXEMBbI TEMJOBOTO ABUTrartensi. U3MepeHue meieBou
(mome3noit) pabotrsl B kpyrosom npornecce. KIIJI kpyroBoro nporiecca.

CohopmynupyiiTe TOHATHS: TeMIEpaTypHOE I0JIe, U30TEPMUYECKasi IOBEPXHOCTh, IPATUCHT
TEMIIEPATypPbl, MOLIHOCTD TEIJIOBOI'O MIOTOKA, YAEJIbHbBIN TEIUIOBOX MTOTOK.
TermnonpoBoAHOCTE. YpaBHEHUE TEIJIOBOM MPOBOAUMOCTBIO CTeHKU. Temiosoe
UJIU TEPMHUYECKOE CONPOTUBIICHUEM CTCHKHU U €r0 YpaBHCHUE.

3aB. kadenpoit
«TennorexHuka u THAPABINKA P.A-B. Typnyes
20.06.

T'PO3HEHCKUM I'OCY JAPCTBEHHbBIN HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIUKA"
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JlucuurmHa TepMoAMHAMHKA M TeMJonepeaaya

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

BUJIET Ne 14

Cwmecu naeanbHbIX ra3oB. 3akoH JlanbToHa. YTO Ha3bIBaeTCS MACCOBOM M O0OBEMHOM J0JIeH
KOMITOHEHTa cMecu? Kak oHM BbIpaskaroTcs. 3aKoH Amara.

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

MHorocnorHas cTeHKa. TepMUudecKkoe CONPOTUBIICHUE CTEHKU. Y DPaBHEHUE IS
OIIpEIEJIEHUS MTaJICHUS TEMIIEPATYPBI B KAJKJIOM CJIO€ MHOTOCJIONHOM cTeHKH. KoHTakTHOE
TEPMUYECKOE COITPOTUBIICHUE.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

JlucuurinHa TepMoaMHAMUKA M TeMJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 15

TepMuueckoe ypaBHEHHUE COCTOSHUS. Y PABHEHUE COCTOSIHUS UICAJBbHBIX Ta30B. Y paBHEHUE
Peanbubix razos (Ban-nep Baanbca).

[TepBbIii 3aKOH TEPMOAMHAMUKHN. DHTAJBIINS. DHTPONHUS ra3oB. T-S quarpamma.
Urto Takoe cBOOOIHASI M BBIHYKICHHAS KOHBEKIMsA. OCHOBHOM 3aKOH TEILIOMPOBOAHOCTH. B
4YeM €ro CyIHOCTh? MHOrociaoiHas cTeHka. TepMuuecKkoe COPOTUBIEHUE CTEHKH.

VYpaBHeHUE I ONIPEAEICHU M1aICHUs TEMIIEPATyPhl B KaXKI0M CJIO€ MHOT'OCJIONHOU
cTeHKH. KOHTaKTHOE TEpMUYECKOE COITPOTUBIIEHNE
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3aB. kadenpoit
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUH I'OCY JAPCTBEHHbBIN HEDTSIHOMU TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHHUKA H THJIPABJIUKA"

JucuunianHa TepMoauHaMuKa M Telionepenadya
Cemectp - 7
I'pynma 3Hb. 3HP-19
BUJIET Ne 16

[TonsiTHE TEepMOIUHAMUYECKON CUCTEMBI (M30JIMPOBAaHHAS M HEM30JUPOBAaHHAs CUCTEMA).
OcHOBHBIE TEPMOJIMHAMUYECKHUE TApaMETPhl COCTOSIHUS (yeIbHBINH 00BEM, MIIOTHOCTD,
JaBJIEHUE, TEMIIEpaTypa).

Bropoii 3akon TepmoanHaMuku. OOBICHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKNA HA OCHOBE
NPUHLIUNHATBHOW CXEMBbI TEMJOBOTO ABUTrartensi. U3MepeHue meieBou
(mome3noit) pabotrsl B kpyrosom npornecce. KIIJI kpyroBoro nmporecca.

Kakue ¢akTops! onpenenstoT HHTEHCUBHOCTh KOHBEKTUBHOTO TEINIO0OMEHa?

JlaiiTe onpeneneHue NOHATHIO TEPMUYECKOTO CONIPOTUBIIEHUS CTeHKU. [lminHapudeckas
cTeHKa. Belpaxenue 3axkoHa Oypbe 11 QUINHAPUYECKON CTEHKU. BeIpakeHue
3aBHCHUMOCTH I pacyeTa TeIUIOBOTO II0TOKA YEPE3 HUINHIPUIECKYIO CTCHKY.
TepMmuueckoe COIPOTUBIICHUE HUJIVMHIPUIECKON CTECHKHU.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

1.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADEJIPA "TEIJIOTEXHHUKA U IT'M/IPABJIUKA"

JlucuuriuHa TepMoaMHAMUKA M TeMJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 17

CMecH ueabHbIX Ta30B. 3akoH AMara. OObEMHBIE U MaCCOBBIE TOJIM KOMIIOHEHTOB.

65



Brrancaenne YACIBHOTO o0BeMa cMecH. ypaBHeHI/IC COCTOSIHHA U Ira30Bas IOCTOSIHHAA
CMECH.

ITepBrlii 3akoH TepmoauHaMuKku. [loHsTHE BHYyTpeHHeH sHeprun. PaboTa pacumpenus.
Huxn Kapwo.

3aBUCHMOCTD KOd(pPHUIMEeHTa TEIIONMPOBOAHOCTH PA3IUYHBIX BEIIECTB (METAIIOB,
KHUIKOCTEH U Ta30B) OT TeMIepaTypbl. MHOTrocCHoiHas cTeHka. TepMuueckoe
COTMPOTHUBJICHHUE CTEHKHU. Y paBHEHUE JJIS OTIPENICICHNUS MaJeHUs] TEMIIEPATyPhl B KAKJIOM
CJI0€ MHOTOCJIOMHOW CTEHKH.

3aB. xadeapoi
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADEJIPA "TEIJIOTEXHUKA U I'M/IPABJIUKA"

JlucuurinHa TepMoAMHAMHUKA M TeIJonepeaaya
Cemectp - 7
I'pynma 3Hb. 3HP-19
BUJIET Ne 18

TepMmoauHamMuueckas cuCTEMa. Y paBHEHUE COCTOSHHUS.
YpaBHEHHE COCTOSIHUS UACAIBHBIX U PEAJIBHBIX [a30B.

Tepmonnnamuyeckuit nponecc. [lonsitue penakcauuu. [Hukn Kapao.

Kak Bnusier hopMa cTeHKH Ha BEIMYUHY €€ TEPMUYECKOTO COMPOTUBIICHHUS.
Humaapudeckas cteHka. Beipaxkenue 3akoHa Oypbe 1J1s UHIMHAPUUECKON CTEHKH.
BripaxxeHne 3aBUCUMOCTH pacyeTa TEIIOBOTO MOTOKA YEPe3 MUINHIPUUECKYIO CTEHKY.
TepMmuueckoe COIPOTUBIICHUE HUINHIPUIECKON CTECHKHU.

3aB. xadeapoi
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUM I'OCYJAPCTBEHHbBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIJIOTEXHUKA U THJPABJIMKA"

Jucuuniamxa TepMmonuHaMuKa M Temjionepeaaya
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Cemectp - 7
I'pynna 3Hb. 3HP-19

BUJIET Ne 19

1. Cwmecu naeanpHbIX Ta30B. 3akoH AMmara. O0ObeMHBIE U1 MACCOBBIE JOJU KOMIIOHEHTOB.
Brruncnenue yaensHOTo o0bemMa cMecH. Y paBHEHUE COCTOSIHHS M Ta30Basi IOCTOSTHHAS
CMECH.

2. Tlonstue BHyTpeHHEeU 3Hepruu. Padora pacmmpenus. TemnoTa.
AHaINTHYECKOE BbIpa)KEHUE NEPBOr0 3aKOHA TEPMOJANHAMUKH.

3. Kak 3aBucut K03()(PUIUEHT TEIIONPOBOIHOCTH PA3IMUHBIX BELIECTB IS
(MeTaJI7I0B, HEMETAJIJIOB, )KUJKOCTEH 1 ra3oB) OT TeMIEpPaTyphl.
MHorocnolHas cTeHKa. TepMU4ecKoe CONPOTUBIICHUE CTEHKU. Y DaBHEHUE
OIIpeICIICHUS TIaICHUs] TEMIIEPATYPhl B KaXKA0M CJII0€ MHOTOCIIOMHOM CTEHKH.
KoHnTakTHOE TEpMUYECKOE COITPOTUBIICHHUE.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKHA
KADE/IPA "TEIVIOTEXHUKA U IT'HJIPABJIMKA"

JlucuuriuHa TepMoAMHAMHUKA M TeIJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 20

1. OcHoBHbIE TepMOAMHaMuYeckue napameTpsl coctosiaus (P,V,T). YpaBHenue
COCTOSIHUS /111 PABHOBECHOW TEPMOJUHAMUYECKON CUCTEMBI.

2. CymmHocTtbh BTOpOro 3akoHa repmoanHamuki. [ukn KapHo.

3. CdopmynupyiiTe OCHOBHOM 3aKOH TETJIONPOBOIHOCTH.
VYpaBHEHHE TEIUIOBOM MPOBOJAUMOCTHIO CTEHKHU. TEIIoBOE UIHU
TEPMHUUYECKOE CONMPOTUBICHUEM CTEHKU U €r0 YpaBHEHUE.

3aB. xadeapoi
«TennorexHuka u THAPABIUKAY P.A-B. TypnyeB
20.06.
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T'PO3HEHCKUM I'OCY JAPCTBEHHbBIN HEDTSIHOM TEXHUYECKNI YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPABJIMKA"

JucuuniauHa TepMmonuHaMuKa M Temjionepeaaya
Cemectp - 7
['pynna 3HB, 3HP-19
BUJIET Ne 21

1. BnyTpeHHss 3HEeprus cucTeMsbl. TernIoeMKOCThb ra3oB.

2. VYpaBHEHHE COCTOSHUSA UCAIBHBIX M pealibHbIX I'a30B. OObEeIMHEHHOE
ypaBHeHHe MennaeneeBa-Knaneiipona.

3. Kakue (hakTopsl onpenensioT ”HTEHCUBHOCTh KOHBEKTUBHOTO TEIIOOOMeHa?
JlaiiTe onpesienieHre MOHATHIO TEPMHUUECKOTO COTIPOTUBIICHUS CTEHKHU.
HuddepennmansHoe ypaBHEHHE CTAIMOHAPHON TETUIONPOBOJHOCTH IS
IUIOCKOW CTEHKH. 3aBUCUMOCTD ISl pacdyeTa MIOTHOCTH TEIJIOBOTO MOTOKA.

3aB. kadenpoit
«TennorexHuka u TUAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKUH I'OCY JAPCTBEHHbBI HEDTSIHOMU TEXHUYECKNIT YHUBEPCUTET
WHCTHUTYT DHEPTETUKU
KA®EJIPA "TEIJIOTEXHUKA U THJPABJIMKA"

JucuunianHa TepMoauHaMuKa M Telionepenada
Cemectp - 7
I'pynma 3Hb. 3HP-19
BUJIET Ne 22

1. TepmonuHaMuyeckue mapaMeTpbl COCTOSIHUS. Y paBHEHHE COCTOSHUS UACANbHBIX Ta30B.

2. Obparumsbie U HeOOpaTUMBbIe TIporiecchl. PaboTa. AHamUTHYECKOE BRIpasKEHUE MIEPBOTO
3aKOHA TEPMOJINHAMHKH.



Cdhopmynupyiite OCHOBHOM 3aKOH TETUIONPOBOJIHOCTH. B 4em ero cymHocCTh?
Uro Takoe cBOOOHAS M BRIHYKICHHAS] KOHBEKIUsl. KOHTaKTHBIN TETIIOOOMEH.
Oco0eHHOCTH TIepeIavyy TEIUIOTHI IPH B3aUMHOM KOHTAKTE JIBYX TeIl.
KonTtakTHOE TepMUUYECKOE CONPOTUBIICHHUE.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKU
KADE/IPA "TEIVIOTEXHUKA U IT'HJIPABJIUKA"

JlucuuriuHa TepMoaMHAMUKA M TeMJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 23

Tepmonunamuueckas cucrema. TepmoguHaMmuueckuil npouecc. Ilonstue penakcanyu.

Bropoii 3akon Tepmonunamuku. [{ukn Kapuo. KITJI nukia Kapho.

Kak onpeznensiercs k03pPpUIMEHT TEIUIOOTAAYH 0 U3 KPUTEPUATHHOTO
ypaBHeHHs. KakoBa B3aMOCBsI3b MEKIAY K03(PUIIMEHTOM TEIIONpPOBOJHOCTH
Y HAaKJIOHOM TEMIIEPATYPHOU KPUBOH 10 TOJIIHMHE TEIJIOBOU U30JIALIMH.

3aB. kadenpoit
«TennorexHuka u THAPABIUKA P.A-B. Typnyes
20.06.

I'PO3HEHCKU T'OCYIAPCTBEHHBIN HEGTAHOW TEXHUYECKHUI YHUBEPCUTET
MHCTUTYT SHEPI'ETUKU
KADE/IPA "TEINVIOTEXHUKA U IT'HJIPABJIMKA"

JlucuuriuHa TepMoaAMHAMHUKA M TeIJonepeaaya
Cemectp - 7
I'pynma 3Hb, 3HP-19
BUJIET Ne 24

69



1. OcHoOBHBIE TEPMOIMHAMUYECKUE MTAPAMETPHI COCTOSTHUS (yEIbHBIN 00BEM, MIIOTHOCTD,
JaBJIEHUE, TEMIIEpaTypa).
TennoeMKoCTh Ta3oB.

2. PV-amarpamma BOASHOTO napa.
CgoiicTBa BOASHOTO Mapa.

3. KakoB xapakTep U3MEHEHMS TeMIEPaTyphl O TOJIIHUHE MIOCKON U MUIMHIPUYECKON
cteHoK? [I1OTHOCTH TEMIOBOIo MOTOKA. JIMNHUK TETIOBOTO MOTOKA. MOITHOCTH TETJIOBOTO
notoka. KoaduiueHT TermonpoBogHOCTH. TermionpoBOHOCTh OJHOCTIOWHOM,
MHOTOCJIOHOM, TNIOCKON MUIUHAPUIECKON U CHEepUIECKOI CTEHOK.

3aB. kadenpoii
«TennorexHuka u THAPABIUKA P.A-B. TypnyeB
20.06.

4.7. Bapuantsl PI'P u nomamunx 3axanuii

3apaua JI-1. Omnpegenuts aOCOMIOTHOE JaBiCHUE, aOCOTIOTHYIO TEeMIEparypy,
yIeNbHBIM 00bEM U IUIOTHOCTH Ta3a, 3alOJHSIOIIET0 COCYJl, €CIM OapoMeTpUYecKoe AaBlICHHE
atMocdepHOro Bo3ayxa cocTaBisier 745 mm.pm.cm. Ha cocyne ycranoBiaeHa V -oOpa3Has
TpyOKa, 3alOJIHEHHAsl PTYThIO, C MOMOLIbI0 KOTOPOW (PUKCHUpYyeTCs: a) M30bITOUHOE HaBIICHHE
Puss 5 0) pazpexenue Pgux (PUCYHOK).

VP Vs

Bun pucynka (a wnu 0), 3HaueHUs Maccel raza m , oo0bema V u temmeparypel 1
BBIpa)XEHHOH B rpaaycax Llenbcusi, BRIOMPAIOT U3 TaONUIBI UCXOAHBIX JAHHBIX 1O MOPSAKOBOMY
HOMEPY CTYJICHTA B CIICKE aKaJJeMHYECKON TPYIIIIHL.
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Taomauna 1

Bapuant Pu- Pyss, Peax, v, m, T,
CYHOK | MM.pm.cm | MM.pm.cm a K2 'C
1 0 - 140 325 0,331 25
2 0 - 150 340 0,214 152
3 0 - 160 360 0,315 227
4 0 - 170 380 0,180 27
5 0 - 180 400 0,287 327
6 0 - 190 425 0,435 215
7 0 - 200 450 0,177 427
8 0 - 225 475 0,238 27
9 0 - 250 500 0,197 132
10 0 - 275 200 0,082 156
11 0 - 300 125 0,095 186
12 0 - 325 375 0,128 30
13 0 - 350 415 0,093 15
14 0 - 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 0 - 525 300 0,319 85
22 0 - 550 280 0,225 115
23 0 - 575 435 0,342 230
24 0 - 600 372 0,311 255
) 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

3apaua /I-2. B mporecce cxaTusi B KOMIIPECCOpPE JIaBJIEHHE BO3JyXa B HEKOTOpbIC
. BoIpa3uTh Haumbonbllee U3 yKa3aHHbBIX
JMABJICHUN B MeEramacKalisix, a HauMEHbIIee - B MHJUIMMETpaX PTyTHOro cronba. McxomaHbie
JaHHbIE BHIOKMPAIOT U3 TaOJIUIIBI COTIIACHO MOPSAKOBOMY HOMEPY, YKa3aHHOMY IPEIoaBaTesieM.

MOMCHTBI BPpEMCHU COCTABJIAIO P

I/ICXOIIHBIG JaHHBIC TaGJII/II_[a 2

, P>, P;

3agaya /I-3. Ilo naHHBIM HCHBITaHUI MAapoBOW TYpOMHBI pa3pekeHHE B €€ KOHJAEHCATope
coctaBisieT X %, mpu 6GapomMeTpuueckoM NaBieHUU Paup, klla, 1 t, °C. OnpenenuTs JaBieHNUE
B KoHJieHcarope, Mlla?

Hcxonnble JaHHEIE, Ta0auna 2

Taoauna 2
Bapuant 3amaua 2 3amaua 3
Pi, P, P; X, Piap, T,
kec/m’ bap kec/cm’ % KIla oc
1 410° 0,6 0,25 94 97 125
2 5103 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 3104 0,25 0,7 89 100 145
9 6:10° 0,04 5,0 95 88 158
10 15000 10,0 4.2 67 98 126
11 4-10? 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 10-10* 0,08 4.5 88 127 95
19 750 5,0 3,8 72 118 103
20 800 1,0 0,86 75 103 105
21 2:10° 1,2 0,64 68 85 114
22 3,3-10° 2,5 2,5 89 89 112
23 7,2:10? 0,06 1,5 65 112 110
24 2:10? 0,8 3,6 75 87 105
I ) A

25 300 0,45 0,,4 78 114 85
26 400 8,0 0,7 84 120 125
27 6:10° 4,5 0,6 82 89 225
28 8107 3,8 0,085 66 95 78
29 5,5:10° 0,86 0,45 75 108 136
30 3,810° 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 4,6:10° 0,085 2,0 83 90 124
40 5200 0,45 2,8 87 85 111
41 4800 1,56 10,5 92 115 113
42 3600 0,23 8,7 68 127 124
43 5,55'10° 0,35 6,3 77 118 110
44 280 2,0 0,88 98 103 95
45 370 2,8 0,56 64 85 103
46 585 6,0 0,75 87 115 105
47 5655 0,65 5,56 62 81 114
48 2:10° 0,25 4,25 94 96 112
49 3-10* 7,0 0,7 69 90 95
50 4500 7,8 5,25 77 115 85

4.8. KoHTpoJibHBIE 3a4auM /ISl NPOBEJAEHUs] TeKYlleil aTrecTanuu
CTY/ICHTOB

Bapuant 1
1. 3anucaTh COOTHOIIEHUE MEXIY €AMHUIIAMU JaBICHUS:
1 am=... kec/em® = ... kee/m’ = ... I[la = ... MIla.

2. W30ObiTouHOE JaBlIeHHWE TMapa B TEINIOOOMEHHUKE paBHO 3,2 Mlla 1pu
OapoMeTpUYeCKOM AaBICHUU 725 mm. pm.cm. YUeMmy paBHO M30BITOYHOE JABJIICHHE B ammapare,
€CllM TOoKa3aHue OapomeTpa MOBBICHIOCH A0 785 mm. pm.cm., a COCTOSHHE Mapa OCTaloCh
MPEKHUM?

3. B maponieperpeareie nap neperpenaercs ot 590 go 1890 °C. Onpenenuts 3HaYCHUS
HAa4YaJIbHOW M KOHEYHOHW TeMIiepaTyp mapa B aOCOJIOTHOW TeMmmeparypHou mikajne. Paccuurtarth
nepenaj TeMIepaTyp B maporneperpesarene B rpagycax Llenscus n KensBuna.

4. B cocyne oobemom 300 7 Haxomutcs 0,15 ke raza mpu paspexenun 500 mm.pm.cm.
Omnpenenutb abcontoTHOE AaBieHue napa B cocyae (I/la, Mlla), ynenbHbIi 00beM U TUIOTHOCTD
rasa, ecim 6apoMeTpHUecKoe aBJIeHue MPUHATO 745 mm. pm.cm.

5. J1o kaKoii BEICOTBI /1, HYXKHO HAJUTh KUAKOCTh B IIMIIMHIIPHUYECKHUI cocya panuyca R ,
yTOOBI cHiIa F', ¢ KOTOPOM JKUJKOCTh TaBUT Ha OOKOBYIO MIOBEPXHOCTH COCYy/a, Oblia paBHa CHIIE
aBJICHUS Ha JTHO?

Bapuanrt 2
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l. Y CTaHOBUTH COOTHOILIEHUE MEXY EUHUIIAMU JIaBICHUS:

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

2. B umnMHApe ¢ NOABMXKHBIM TOPIIHEM 3aKI04eH ras. UToObl ynepkaTh MOPIICHb B
PaBHOBECHH, Ha HET0 HEOOXOJMMO YCTaHOBUTH THpIO, cozmaromiyto cwry 100 H. Ilmomans
nonepeunoro ceuenus nopmus 0,01 1. KakoBo abCcomoTHOE JaBlIeHHE Ta3a B UIHHAPE, €CIH
GapoMmeTpuuecKkoe gaBaeHne pasHo 100 xH/m?

3. Jlns nmpoBepkH TEPMOMETPOB MCHOJIB3YIOT XOpOIIO HW3BECTHBIE TEMIIEPATYypPHI
IUTABJICHUS, KUTICHUS M BOTOHKM BenlecTBa. [IpuMepamMu MOTYT CIIyKUTh TEMIIEPATypBhI:

kunenus O; 183,0 °C;

BO3TOHKH S 78,52 °C;

naBieHust Pt 1764 °C.

OnpenenuTs 3T TeMITepaTypbl B aOCOTIOTHOM IIIKaJIe.

4. OnuH KUJIOMONb Ta3a NMpPM HOPMANBHBIX YCIOBHMSAX MMeeT IioTHOcTh 0,804 Kkr/m?.
Kaxoi1 3T0 raz?

5. Kak Hy»KHO U3MEHUTH 1Ky 6apOMeTpUIecKOi TpyOKH, HAKIIOHEHHOW 1o/ yriioM 60°
K BEpPTHUKaJIH, YTOOBI OTCYET MOKHO OBLJIO MPOM3BOANTH B MHJIJIMMETpaX PTYTHOrO cTosba?
Kakoit 11HbI HY>KHO B3SITh TPYOKY?

Bapuaut 3
1. Vkaszarb COOTHOIIIEHUE MEXITY €IMHUIIAMA TEIUIOTHI u paboTHI:

1 kxan = ... [oic = ... kllowc = ... M/]c;

1 xBm-u=..xlb=..Jx=..MlIbi=.. krkan.

2. Bo ckompko pa3 HW3MEHUTCS  JaBIIGHWE TMapa, MPOXOMIIIIEro  uepe3
TypOUHY, €Cliu Tiepe]] TYpOMHOUM H30BITOYHOE aBieHue paBHo 8,95 Mlla,
a mocne TypOuHBI paspexeHue coctaBisieT 720 mm. pm.cm.? bapomerpuueckoe HaBieHUE
npuHATh 1,01 bap.

3. Jlns ompeneneHus TEIIOEMKOCTH T'a3a MOXKHO HCIIONB30BaTh BhipaxkeHue C = a + bt.
,Tne a, b - mocrosHHBIC KOYPDUIIMEHTHI; ¢ - Temreparypa B rpaaycax Lleascus. Hammcats 310
BBIPQXXCHHE, UCTIONB3Ys TOHITHE A0COTIOTHON TEMIIEPATYPHI.

4. OmnpenenuTh IUIOTHOCTh W yIEIbHBIM 00beM Bogopona (Hz) mpu HOpMambHBIX
YCIOBUSIX.

5. B umunuHOpuyeckui coCyJ HaJIUTO PAaBHOE MO Macce KOJUYECTBO BOJABI U PTYTH.
OO6mas BwIcOTa cToN0a KXUAKOCTEH B cocyme 7 = 143 cm. Omnpenenuth AaBleHUE HA JTHO
cocyna. [InotHOCTh pTYTH ppm = 13,6:10° x2/m’, mnotnocTs Bombl ps = 10° xa/ar’.

Bapuant 4
1. YKaSaTB COOTHOIIICHHUEC MG)KHY CAMHHUIIaMU JAaBJICHUA:

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

2. ns  mpeaynpexAcHHs ~— WCIApEHHWsl  PTyTH W3 TPYOKH  PTYTHOTO
MaHOMETpa HaJl YpOBHEM PTYTH HAJIMBAIOT CJION BOAbL. OmnpenenuTs aOCOIIOTHOE IaBJICHUE
(I1a), ecmn BBICOTA cTONOA PTYTU 537 MM.pm.cm., a BBICOTa BOJBI HAJ PTYThIO paBHA 165 mm.
bapomerpuueckoe nasnenue 763 mm.pm.cm.

3. 3Has COOTHOIICHNE MEXAY a0CONMIOTHOHN TeMIepaTypHOH HIKAJION W MEXIyHapOIHOU
100-rpanycHoi mkanou Llenscus, yka3ath, ckoabkuM KenbBuHam cootBercTBytOT 0, -20, -50,
3,0, 100 °C. Beipa3zuTh TemnepaTypy aOCOIIOTHOTO HYIA B rpaaycax Llenbcus.

4. YcTaHOBHUTH, OJMHAKOBBI JIM COCTOSIHHS pabodyero Tena, XapaKTepU3YIOLIHecs
CIIeTYIOIIUMHU 3HaUYECHUSIMU TTapaMeTpoB. [lepBoe cocTosiHme:

Py = 0,15 Mlla, p1 = 0,75 xr/m>. Bropoe coctosuue: P2 = 1125 mm.pm.cm., Vo = 6 >,
mo = 4,5 ke.

5. umuupgpuyeckuit cocya Maccod 10 Kr, mIomaab OCHOBaHUS KOTOPOTO
paBHa 80 cm, HakpbiBaeTCs KpbIIKoW. [Ipy BBIKAUMBAHWMK BO3AyXa W3 COCyJa KpBIIIKA
MPKUMAETCs K cocyny aTMochepHbIM (O0apoMeTpruyeckuM) naBiieHneM. Eciam Bo3ayx oTkadaH
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10 JaBJICHUS 50 MM.pm.cm., TO Kakou JTOJIKHA
OBITH Macca rpy3a, IPUBEIIEHHOTO K COCYly, YTOOBI OTOPBATh €r0 OT KPBILIKU?

Bapuanr S
l. YcTaHoBUTH COOTHOILIEHUE MEXIY €AMHHULIAMH paloThI:

1 kBm-u = ... k/[oic = ... M][orc = ... kkan.

2. Pa3pexenune B  [BIMOXOJE IApOBOIO  KOTJIA  H3MEPSETCS  TSATOMEPOM
C yIJOM HakJIOHa TpPyOKM K TOpu3oHTY, paBHbiM 30°. JlnmHa crTomba  BOIBI,
OTCUMTaHHas 1O MKaje TAromepa, paBHa 160 m.  Omnpenenuts  abCoNIOTHOE
naBnenue rasa  (Mlla), ecnm  moka3zaHue ~ Oapomerpa  paBHO 746 wmm.pm.cm.

(PUCYHOK).

3. Kakasa Temneparypa Boime: 5 °C uian 250 K? CxkonbkuM KenbBHHAM COOTBETCTBYET
TEeMIEPATYypHbIN nHTEpBan At =5 °C?

4. B cocyne Bmectumoctbtio 500 17 comepxutrcs 0,368 ke BoOASIHOrO mnapa Mpu
u30bITouHOM jaaBnenuu 0,76 6ap. Onpenenuts abCOMOTHOE NaBieHUe mapa B cocyae (Mlla), a
TaK)Xe TUIOTHOCTh M YIEIbHBIM 00BEM Tapa, eciii 0apoMeTprudecKoe AaBieHUEe cocTaBisieT 750
MM.pm.cm.

5. Ha kakyro MakCHMaJlbHYIO BBICOTY BCACBHIBAIOIIMKA HACOC MOXET MOJHATH PTYTh B
TpyOKe, ecu atMocdepHoe nasienue pasuo 0,93:10° I1a?

Bapuanr 6
1. Yka3arh, CKOJbKUM MHJUTUMETPAM PTYTHOTO CTOJI0a COOTBETCTBYET
lamu= .. 16ap = .., 1«[/em’; P, =.. Py - HopManbsHOe aTMOCc(epHOe JaBlIcHue,

i ¢puzndeckas armocdepa.

2. IlneBmarnueckuii npecc quamerpom 0,4 M passuBaer ycuiue 635000 H. Onpenenutsb
aOCOJIIOTHOE JaBjieHUE Bo3ayxa B mmiauHApe (Mlla), ecnmu OGapoMeTpudeckoe naBiieHue 745
MM.pm.cm.

3. Baxneiimel xapakTEpUCTHUKONH pabOYMX TN SBISICTCS KPUTHYECKAs TeMIlepaTypa.
Jlng kuciopozaa, BO3ayxXa U aMMMaKa 3Ta TEMIIEpaTypa paBHa cOOTBETCTBEHHO -118,1; --140,7;
132,4 °C. HaiiTn 3HaueHMs yKa3aHHBIX TEMIIEpaTyp B aOCONIOTHOMH TeMIIEpaTypHO#l IIKase.

4. B cocyne Bmectumoctbio 400 7 wnaxomutca 0,4 ke raza mpu pazpexenun 400
mm.pm.cm. OnpenenuTs abCONIOTHOE AaBJIEHUE Ta3a B COCY/E, BHIPA3UB €ro B MEramacKkaisix U
Oapax, a Takke HaWTH IUIOTHOCTb M YAENbHBIM 00beMm rasa. [IpunHsaTh OGapomerpuyueckoe
JIaBJICHUE PaBHBIM 745 mm.pm.cm.

5. OnHa u3 OYyTHUIOK HAloJIHEHa BOJIOH, Ipyras - pTyThio. [loToHeT u OyThUIKA ¢ BOJIOM,
eciu onmycTuTh e¢ B Boay? [loToHeT i OyThUIKA CO PTYThIO, €CIIU OIYCTUTH €€ B PTyTh? OTBET
JaThb, YIUTBIBAS, UTO Ppm = Pemexia = Peodw

Bapuant 7
1. YcTaHOBUTH COOTHOIIICHHE MEXIY €IMHUILIAMH MOIITHOCTH:

1 kxan/u = ... Bm.

2. PTyTHBII BakyyMMeTp, MPUCOCIUHEHHBIM K COCYAY, MOKa3bIBaeT paspexkeHue 420
MM.pT.cT. JlaBnenue armocdepHoro Bosnyxa 99 xlla. Onpenenutbh abCONIOTHOE NaBJICHHE B
cocyZie B Merarnackaisix, 6apax, KUJIOMacKasx.
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3. Kakas temmeparypa nHmxe: -125 °C umu 78 K, 315 K wm 42 °C? Ckonbkum
KEJIbBUHBIM COOTBETCTBYET TeMIMEpaTypHblid uHTEpBan At =78 °C?

4. OuH KUIOMOJb Ta3a P HOPMAIbHBIX YCIOBUAX UMEET MIOTHOCTh 1,43 xe/m’. Kakoit
9T0 ras?

5. IlpenoxpaHuTenbHbBIN KianaH NapoBOr0 KOTJIA (PUCYHOK) JOJDKEH OTKPBIBAThHCS IIPH
napienuu P . [Imoniaaes 3aKkpeIBaeMOro KiiamaHoM OTBepcTUs paBHa S . Ha KakoM pacCTOSIHUU OT
OCH BpallleHUs Haao noMecTuTh rpy3 C Maccoll M, eciu ropu30HTaIbHBIN CTEPKEHb MUMEET
Maccy m u imuay OB=17, aOA =0,25/?

ad

Bapuant 8
1 . YCTaHOBI/ITL COOTHOIIICHUA MG)K,Z[y CAMHUIIaMHn JaBJICHUS:

0,1 Mlla=...Ila =... xlla = ... bap = ... mm.pm.cm.

2.  MaHomeTp, yCTAHOBJIIEHHBII Ha  pPECUBEPE CO  CXKATbIM  BO3JYXOM,
nokasbiBaeT aasienue 1,5 Mlla. bapomeTtpuueckoe nasienue 740 mm. pm.cm.
Omnpenenutb abCONIOTHOE AaBleHHE BO3AyXa B pecuBepe. OTBET 1aTh B Meranackasisix u 0apax.

3. KakoBwI TemmiepaTypbl aOCOJFOTHOTO HYJIsSl, TPOMHOW TOYKH W TOYKH KHUIICHHUS BOJIBI
py HOpMaJIbHOM atMocdepHoM aaBieHun 760 mm.pm.cm. no mkane KensBuna?

4. OmnpenenuTh IUIOTHOCTh M YAENbHBII O00BbEM YIJIEKHCIOrOo raza ImpH HOPMAaJIbHBIX
YCIOBUSX.

5. T'-o0Opa3Hast TpyOKa, JUIMHHOE KOJICHO KOTOPOW OTKPBITO, HAIMOJIHEHA BOJOPOJIOM.
Kyna Oyzner BeIrHyTa pe3nHOBas IUICHKA, 3aKPHIBAIOIIAs KOPOTKOE KOJIEHO TPYOKU?

Bapuant 9
1. YcTaHOBUTH COOTHOIIEHNE MEXKAY SIUHUIIAMH TETIOTHI:

1 xkxkan = ... k/loic = ... e = ... M.

2. PTyTHBIN BakyyMMETp, PUCOEIUHEHHBIM K KOHIEHCATOPY, NOKA3bIBAET Pa3peKEHUE
512,5 mm.pm.cm. ipu Temneparype 0 °C. AtmocdepHoe naBieHue 1Mo pryTHomy 0apomeTpy 729
MM.pm.cm. TIpU TOH ke Temreparype. Onpenenuts abCOMIOTHOE JaBlEHHE B KOHACHCATOPE B
Merarnackansx.

3. Jlns onpeneneHus TEIIOEMKOCTH Ta3a peKOMEHAYETCS HCIOIb30BaTh BeIpaxkenne C =
a + bt + e, tae a, be - mocTosHHBIE KOYPOUIMEHTHI; ¢ - TEMIEPaTypa, BhIPAKEHHAS B
rpagycax llenpcusi. Hammcath 3aBUCUMOCTD TEIJIOEMKOCTH OT TEMIIEpaTyphl, €CITH B Ka4eCTBE
aprymenra OyJeT UCIoIb30BaThCs TeMieparypa B KenbBunax.

4. YCTaHOBWTH, OJMHAKOBHI JIM COCTOSIHHS padodyero Tena, XapaKTepU3YIOLIHecs
CJIETyIOIUMHU 3HAYEHUSIMU TTapaMeTPOB: IEPBOE COCTOSTHUE -

t1 =15 °C; p; = 0,25 m’/kz; BTOpOe coctosuue — t2 =293 K, V =8 y*, m = 10 x2?

5. B mwmmHapudeckyro emMkocTh auametrpoM D = 25 cm HanmuTa BOAa, 3aHMMAIOIIAs
oobem V = 12 . KakoBo jgaBneHMe BOJIBlI HA CTEHKY €MKOCTM Ha  BBI
cote 10 cm ot ana? InotHOCTH BOBI NpUHATE 10° ke/a’.

Bapuanr 10
l. YcTaHoBUTH COOTHOILIEHUE MEXIY €AMHULIAMH paloThI:
1 kBm-u=.. bic=..Klx =..¥«xKkaar.
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2. IlnmeBmarnueckuii mnpecc guamerpom 0,5 wm pasBuBaer ycwime 1 MH
npu  OapoMeTpudeckoM AaBieHUH 745  mm.pm.cm. KakoBo aOCONIOTHOE  yCHIHE,
pa3BUBaEMOE MPECCOM, €CIIH MTPU HEM3MEHHOM a0COIOTHOM JIaBIICHUH BO3TyXa
B LIWJIMHJIPE Mpecca OapoMeTpUIECKOe NaBJIeHHe Bo3pacTaeT 10 760 ymm.pm.cm.?

3. Kakas remnepartypa Boitie: 40 °C nnu 340 K? Belpa3suTs TemnepaTypHblid HHTEpBa At
=40 K B rpanycax Llenbcus.

4. B cocyne BMectumocTtbio 200 2 conepxkutcs 0,870 xe ra3a mpu U30BITOYHOM JaBICHUU
0,08. Onpenenuth aOCOMIOTHOE ABJICHUE B COCY/E, TUIOTHOCTh W YIEIbHBIH 00bEeM rasa, eciiv
OGapoMeTpudeckoe aBiIeHue cocTaBisieT 750 mm.pm.cm.

5. HopmanbHas TeMrepartypa Tefa denoseka coctapiuser 37 ’C. mo mkane ®apenreiita?

Bapuant 11
I.YCTaHOBI/ITB COOTHOILICHUC Mexc,uy CANHUIIaMH MOIITHOCTU.

1 kxkan/u = ... Bm.

2. B Hauaze pacxojoBaHHs BO3/1yXa MaHOMETpP Ha BO3AYIIHOM OaJsIOHE MOKasbIBaeT 2,5
MIla, a B koHIe ero mokazanue coctaBwio 0,5 6ap. Ilokazanue OGapomerpa paBHo 700
Mm.pm.cm. Bo CKOIBKO pa3 yrmayio J1aBlieHue Bo3ayXa B Oamione?

3. Ilpu u3mepeHnn 0apOMETPUUYECKOTO AABJICHHUS BBICOTON PTYTHOTO CTOJIOA BBOIUTCS
NOTIpaBKa Ha TEMIIEPATypy OKPY’KaloIIeW cpeibl, BbIpaxkaeMas (popMyroi P = Psyp (I-
0,000172 1),

rae ¢ - temmeparypa, °C. HamucaTb 3TO BbIpa)keHHE TakK, 4TOObI €ro MOXHO OBLIO
HCITOJIB30BAaTh IIPU YCIOBUH, YTO TEMIIEpaTypa BbIpaxkaercs B KenbBrHax.

4. Bo CcKOJBKO pa3 OTIMYaeTCs IJIOTHOCTh MeTaHa CHy oT mioTtHocTH Kuciopoga O:
[P HOPMAJIBHBIX YCIOBUSX?

LA 5. Hunmuanp muamerpom 200 mm IUIOTHO 3aKpBIT
MOABCHICHHBIM Ha MPYXHWHC MMOPIIHCM, YCIIOBHO HECBCCOMBIM
u D Sap CKOJIB3SIIMM 0e3 TpeHus. B munuHape oOpa3oBaH Bakyyw,

cocraBisironii 90 % OGapomerpuueckoro naBieHUs Peoyp =

, b 0,101 MIIa. OnpenenuTh CUIy HATSXKEHUS MPYXKUHBI, €CIU
(LY MOPILIEHb HETIOIBUXKEH.
“w "d F L
P- -~
OO0 Bapuanr 12
1. YcTaHOBUTH COOTHONICHHE MEXKIY €IUHULIAMU
JTaBJICHUSA
Lam = ... kec/cm = ... kec/m = ... [la = ... 6ap.

2. Jlns u3MepeHus YpOBHS JKHUIKOCTH B COCYJE WHOTJA HCIOIB3YETCS YCTPOWCTBO,
NoKa3aHHOE Ha pucyHke. OnpenenuThb
ypOBeHb OeH3WHA B 0ake, eciu
h =220 mm.pm.cm., a WIOTHOCTb Ps =
840 xe/m’.

3. TemnepaTypa mapa mnocje NpoXOKIEHHUS ero Yyepe3 maporneperpeBaTesb yBEIUYnIach
Ha 250 °C. YUemy paBHO yBenuueHue temneparypsl B KenbBunax? Kakosa TeMneparypa napa Ha
BBIXOJI€ U3 Maporneperpesareiia B KenbBruHax, eciy Ha Bxojie oHa coctasmia 1000 °C?

4. Iucrepna Bmemaet 2-10° ke Boasl npu Temmepatype 20 °C. Tlomectutcs nu B 3TOi
nucTepHe 2,5 v’ Gensuna?

5. KakoBo naBieHMe B LWIMHIAPE IOJ MOPILIHEM, €CIH IOPUIEHb YACPKHUBAECTCS B
PaBHOBECHH C TOMOIIBIO CTEPXKHS, BAOJIL KoToporo aeiictByer cuina F =9.8 H  (pucyHOK)
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[Tnomane nopuHs S = 7 cm’ . CTepeHb COCTaBIAET ¢ HOPMAIbIO K MOPIIHIO yron a = 30°.
Atmocdepnoe nasnenue Psqp = 0,1 MIla. Tpenuem npeHeOpedb.

Bapuant 13
1. YcTaHOBUTH COOTHOIIEHNE MEXY eauHuIiamMu gasiaeHus: 1 Mlla = ... 6ap = ... [la =

. klla.

2. Onpenenuth aOCOMIOTHOE JaBJICHUE Mapa B KOHACHCATOPE, €CIM MOKa3aHue PTYTHOTO
BakyymmeTpa paBHO 705 mm.pm.cm., a mokazanue Oapomerpa - 752 mm pm.cm. ]JlaBieHue
BBIPA3UTh B MEramnackaisx.

3. Cea3p mexnay 100-rpagycnoit mkamoit Llenbcusi, aOCONIOTHON TeMIepaTypHOM
IIKaJION M MPUMEHsSIeMOU 3a pyOekoM mikanoil dapeHreiiTa MOKHO TMOKa3aTh B BHJIC CXEMBI.
BriBecTH caMocTosTeNbHO hopMyity 1is nepecueta ¢ 'C B ¢ F ¢ ydeToMm:

Temneparypa kunenust Boasl 373 K -- 100 °C -- 212 F 1pu 760 mm pm.cm.
Temneparypa Tastaus npaa 273 K - 0°C -- 32 F npu 760 mm pm.cm.

4. Onpenenuts 06beM 100 Kr Ta3za BOAOpOAa MTPH HOPMATBHBIX YCIOBHSIX.

5. JlaBnenue mapa Ha BXoJie B TypOuHY T aTOMHOH 3JEKTPOCTAHIMH, 1O MACIOPTHBIM
JIaHHbIM, P9 = 6,65 Mlla. JlaBneHue napa Ha BBIXOJI€ M3 peakTopa P M3MEpeHO MaHOMETPOM,
IPaAyUpOBaHHBIM B TEXHHYECKUX atMmochepax, u Oyner Pz = 68,6 am mpu nokazaHUH
6apometpa B momenieHun ADC P = 745 mm.pm.cm. Jlna obecniedeHus: coOOII0ICHNUS MACTIOPTHBIX
JAHHBIX TYpOWHBI OIICHUTh MAaKCHUMAaJbHO JOMYCTHUMYIO moTepto nasienus A P, Mlla, B
TpyOOTIIPOBO/IE.

Bapuanr 14

1. YcTaHOBUTH COOTHOIIEHHE MEXKIY SIUHUIIAMH PAOOTHI:

0,5 xkxkan = ... k/[orc = ... kBm * u.

2. Tsaromep moka3piBaeT pa3peKeHHE Ta30B B JILIMOBOM TpybOe, paBHOE
83 mm.pm.cm. Onpenenuts aOCOTIOTHOE JaBJICHUE T'a30B B Oapax, eciy Mmokazanue Oapomerpa
97 klla.

3. Temneparypa BoasHoro mapa 300 °C. Ha ckoiabko IpagycoB €ro HaJo INEpErpeTh,
yTOOBI TEMIIEpaTypa napa nocturina 773 K?

4. YCTaHOBWTH, OJMHAKOBHI JIM COCTOSIHHS padodyero Tena, XapaKTepU3YIOLIHecCs
CJIETYIOIUMHU 3HAYEHUSIMU TTapaMeTPOB: IEPBOE COCTOSTHUE -

P; =172 MIla, V- 0,004 »°/ke; BTOpoe cocTosine — P> = 2485 mm.pm.cm.

V>=0,4 »°, m= 100 xe.

5. B ’Kene3HOMOpPOXKHON  IUCTEpHE  HAXOAWTCS  B3KHA  MaszyT.  UToOmI
CJIUTH Ma3yT B YCJIOBHSIX MOPO3HOM MOTO/bI, €T0 HY>KHO OBLIO pa3orpeTh.

st aTOTO Yepe3 BEPXHUM JIFOK ITUCTEPHBI OMYCTHIIM TPYOy, MO KOTOPOH

MO/IaT HACBIIICHHBIN BOAsSHOM map. Korna Ma3yT ObLT MOJIHOCTBIO CIHT, TPYOY U3
LMCTEPHbl BBIHYJIM, a JIIOK HEMEIJIeHHO TepMeTHYeCKH 3akpbuid. Yepes
. HEKOTOPOE BpeMs IIHUCTepHA Obla cMsATa aTMOC(EPHBIM JTaBICHUEM.
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Onpenenutb CyMMapHyIO pe3yiabTUPYIOIIYI0 Cuily F, MNpUIOXKEHHYIO K HUXKHEH
NnojioBUHE  OOKOBOM  MOBEPXHOCTH  LUCTEPHBI,  €CIM  M3BECTHO,  4YTO  [OCIIEe
KOHJICHCAllUU B LHUCTEpHE BCETO napa B Hel obpazoBaics BAKyyM
P o = 700 mm.pm.cm. bapometrpudeckoe nasnenue Psyp = 0,1 MIla. Pazmeps! nuctepHsl: [ =
6000 »mam, D =2000 .

Bapuanr 15

1. Haiitu cooTHOIIEHHE MEXIy SIUHUIIAMH JIaBJICHUSI, pA0OTHl ¥ MOIITHOCTH:
1 am = ... kec/em® = ... kec/m?

1 kecm = ... [oic; 1 kec - m/c = ... Bm.

2. B 1pyOke BakyymMMmeTpa BBICOTa CTONOAa PTYyTH cocTaBiseT 546 mm.pm.cm. Hapg
PTYThIO HaXOJIUTCSA CTOJO BOABI BbicoTOM 47 mm. bapomerpudeckoe naBieHHE paBHO 736
mm.pm.cm. OnpenenuTsh abCONIOTHOE AaBlieHUE B cocyne, Mlla.
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3. Kakas temnepatypa Bboite: 75 °C wiu 425 K? Boipa3uth TeMnepaTypHblii HHTEpBa At
=75 °C B rpanycax aOCOJIIOTHON TeMIEpaTypHOH IIKAaJIbI.

4. B mapocOopHuMKe HaxomuTcs BoasHOW map Maccoit 300 xe. OmpemenuTbs 00beM
napocGOpHUKA M°, eCIU YenbHbIH 06beM mapa V = 20,2 m’/ke.

5. ¥Y3kas nmiuMHApUYecKas TpyOka IJIWHOHM / , 3amasHHas C OJTHOTO KOHIIA, COAEPIKUT
BO3/1YX, OTACNCHHBI OT HapyXHOro CTOJIOOM pTyTH JumMHOM A  TpyOka pacmojoxeHa
OTKPBITBIM KOHIIOM BBepX. Kakoit Oblma anmuHa [ cronba Bo3ayxa B TpyOKe, e€ciid TNpu
NEPEeBEPTHIBAHUM TPYOKH OTKPBHITHIM KOHIIOM BHU3 W3 TPYOKM BBUIMJIACH TIOJIOBHHA PTYTH?
[110THOCTH PTYTH paBHA ppm , aTMOC(hEpHOE AaBieHuE Paap

4.9 YPABHEHHUE COCTOAHUSA NAEAJIBHBIX I'A30B

3anava 4

Kommpeccop BcackiBaer V' atmochepHOro Bo3ayxa 3a T , MUH, IIpu Temnepatype ¢, °C,
u nasiaeHuu P; MIla, u HarHETaeT ero B pe3epByap o0beMoM V. 3a Kakoe BpeMsi KOMIIPECCOP
HaIlOJIHUT pe3epByap 10 nAasieHus P, Mlla, ecniu TeMmeparypa BO3AyXa B pPeE3epByape
nocturHer t2, °C ? [lepen HanofHEHNEM pe3epByap ObuT coennHeH ¢ atMochepoit (Psyp = Pi).
Ucxonubie nanabie, Tabnmma 3

Tabanna 3

No Vi, T, ti, P V>, P> b,

Bapuanra | i’ Mun 'C MIla M MIla ’'c
1 3,8 1,0 10 0,08 8,5 2,0 52
2 4,0 1,2 12 0,06 7,0 2,5 30
3 3,5 1,0 14 0,1 5,6 3,0 26
4 5,0 1,05 16 0,14 10,2 3,5 28
5 5,6 1,56 17 0,11 9,8 3,2 48
6 4.5 1,23 20 0,09 12,1 4,0 54
7 5,8 1,25 25 0,08 11,3 2,6 40
8 3,1 1,15 30 0,07 8,4 3,7 42
9 10,2 1,5 28 0,092 16,0 4,0 56
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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 1,5 25 0,06 15,3 4,6 58
23 4.6 2,5 30 0,1 8,4 3,7 42
24 3,2 2,8 28 0,14 5,6 4,5 44
25 5,7 3,0 15 0,11 10,8 3,6 54
26 6,4 2,4 11 0,09 12,2 4,0 34
27 7,8 1,25 16 0,08 11,6 2,6 48
28 8,9 1,56 13 0,07 15,1 3,7 36
29 9,75 1,78 17 0,092 16,3 4,0 41
30 8,28 2,54 22 0,076 7,26 4.8 45
31 5,64 1,56 26 0,084 9,54 5,0 47
32 3,35 1,23 29 0,091 6,32 5,2 56
34 10,2 1,25 32 0,1 14,6 4,6 38
35 15,8 1,15 10 0,082 18,7 3,7 43
36 13,4 1,5 12 0,12 15,9 4,5 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

OnpesiennTh TOABEMHYIO CHITy BO3AYIIHOTO mapa oosemoM V, a°, mpu temmeparype 7,
K wu paBnenun P mm.pm.cm, ecayu OH 3allOoNHEH BoAOpoJoM. Kakyio maccy rpy3a CMOXKET
noaHATh map? Vcxomnpie qanHbie Tabnuima 4

Tadauua 4
Ne v, t P Ne v, t, P
Bapuant | A° K mm.pm.cm | Bapuanr | v’ 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
18 110 278 738 44 88 310 764
19 115 265 762 45 56 295 740
20 120 278 740 46 74 268 747
21 130 290 770 47 96 282 768
22 125 267 774 48 63 303 762
23 22 285 756 49 72 297 740
24 32 300 764 50 88 315 770
25 34

5. KapTouku 1jis1 CaMOCTOSITEJIbHOM padoThl CTYJIEHTOB IO pa3jaesy
«Tepmoaunamuka»

Bapuanr 1
Kaptouka camoctostensHoil pabotbl. Tema "WneanbHblit ra3. YpaBHEHHE COCTOSHHS

uaeagprHoro rasa. I'azoBrle cMecH. TemI0eMKOCTE HIEaILHBIX Ta30B"

1. Monspueiii o0bem (00beM 1 xmoab) HEKOTOPOro Ta3a TMpPU  JIaBJICHUU
P = 0,02 MIla u Temnepatype ¢t B 3 pa3a Oomblie, 4eM npu H.y. OnpeIennTs 3Ty TeMIEparypy.
Kaxkoii 370 Ta3, eciu ero MIOTHOCTh NpH yKa3aHHEIX P u T pasHa 0,4167 ke/m>?

2. Macca nycroro 6ayuioHa Jjsi aproHa BMecTUMOCTbIo 40 7 paBHa 64 ke. OnpenenuTsb
Maccy OaljloHa ¢ aproHom, eciu mpu Temmeparype 15 °C GamioH HamoJIHSIETCS Ta30M JI0
nasinenus P = 15 MIla, 4 = 40 xe/kmons).

3. Tlo ra30mpoBo/y TeueT yriaeKHCIblil ra3 npy Aapienun P = 5,10° [1a u Temmneparype ¢
= 17 °C. KakoBa CKOpOCTh IBW)KEHHUS Ta3a mo TpyOe, ecnu 3a 5 MHHYT uepe3 IUIOIIajab
TIOTIEPEYHOTO cedeHus Tpyosl S = 6 ¢y’ mpoTekaeT m = 2,5 KT yIJIeKHUCIIoro ra3a?

4. B oquHakoBBIX OaysIOHaX MPU OAMHAKOBOW TEMIIEpaType HaXOISTCS PaBHBIE MACCHI
BOJIOpOsia H> u yriekucioro raza CO:. Kakoil u3 razoB u BO CKOJIbKO pa3 MPOU3BOIUT
0oJIbIIIe JaBICHUS HA CTEHKHU cocyna?

5. OmnpenenuTs MacCoOBBIM COCTaB Ta30BOM CMECH YIJEKUCIOTHI M a30Ta, €CIHU
MapUAAIBHOE TABIEHUE YTIIEKUCIOTHI PCO2 = 1,2 MIla, a naBnenue cMmecu 3 Mlla.

Bapuanr 2
Kaptouka camoctostensHoil pabotel. Tema "WneanbHblii ra3. YpaBHEHHE COCTOSHHS

UIeaJIbHOTO ra3a. TemIoeMKOCTh HaeajIbHOro rasa'
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1. Bo ckonbkOo pa3 M3MEHUTCA IUIOTHOCTh ra3a B COCYZAE, €CIM MpU IOCTOSHHOM
TeMrepaType Moka3zaHhue MaHoMeTpa ymeHbmmaercs ot 1,8 mo 0,3 Mlla? bapomerpuueckoe
JaBjieHue NpUHATH paBHeIM 0,1 Mlla.

2. B pesepByape noa nasinenneM 0,35 Mlla m T = 800 K naxomutcs 0,842 2

ra3z000pa3HOro BellecTsa, uMeromero popmyny C, H,, , ¥ 3aaumaroniero oobem 1 1. Kakoit 510

raz?

3. Ilojaya BO3IYIIHOTO KOMIIPECCOpPa IPU HOPMAJIBHBIX YCIOBUAX Viy= 500 m’/u. Uemy
paBHa MaccoBas MMoIaua KOMIPECCOPa. tgos. = 29 Ke/kmob?

OTBeT BhIpa3uTh B KUJIOTPAMMAX B CEKYHIY.

4. Tlpu cropanuu 1 »° IpUPOAHOTO raza, HAXOMANIETOCS NPH HOPMANBLHBIX YCIOBHSAX,
Beifiensercs 36 M/{uc dHepruu. CKONBKO OSHEPIMH BbIJENsSeTcs NpH cxuranum 10 a7,
Haxonsgmuxcs noa nasinenueM 110 kIla npu temnepatype 7 °C?

5. O0beMHBIN COCTaB CyXHUX HMPOAYKTOB CTOpaHUs TOIUIMBA (HE COAEPKAIUX BOASHBIX
napoB) cieaytoumii: CO> = 12,3 %; 0> =72 %; N> = 80,5 %. Haiitn xaxymyrocs
MOJIEKYJISIPHYIO MacCy M ra30BYIO MOCTOSIHHYIO CMECH, a Tak)K€ TUIOTHOCTh M YAEIbHBIH 00beM
TpoyKTOB cropanus npu P =100 xl1a u t = 800 °C.

Bapuant 3
Kaprouka camoctosrenbHol paboThl. Tema "MneanpHbIl ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TemmoeMKOCTh HaeaIbHOro rasa'

1. T170THOCTb MEATBHOTO Ia3a HpPU HOPMANbHBIX ycioBusx 0,09 xe/u’. Ompenenuts,
KaKO# 3TO Tra3 M €ro IIOTHOCTH TpH abcomtoTHoM aasieHuu 0,12 MIla u temneparype 400 °C.

2. B 6amnone wHaxomutcs 12 xmosns upeansHoro rasa npu P = 1,0 Mlla u ¢t = 80 °C.
OnpenenuTs KOJMYECTBO a30Ta, BHITEKIIETO U3 OajuloHa, €M JaBjieHHe B OaJJIOHE CHU3UJIOCH
1o 0,35 Mlla, a remnepatypa ymensmmiaacs 1o 25 °C.

3. JlyTheBoii BEHTHJIATOP MOAaeT B TOMKy maposoro koraa 102000 a’/4 Bozmyxa mpu
temneparype 300 °C u u3dsrTounom nasnenuu 20,7 MIla. bapomerpudeckoe 1aBieHne BO3ayXa
B momenieHuu 100,7 xlla. OnpenenuTh MacCOBBIH pacxojd BO3AyXa, a OOBEMHBIM Pacxonl
IPUBECTH K HOPMAJIbHBIM YCIIOBUSIM.

4. B Tropu30HTaJIbHO pACHOJOKEHHOM COCYZAE, pa3lelIeHHOM JIETKOMOABUKXHBIM
MOPIIHEM, HAaXOJUTCSI ¢ OJHOM CTOPOHBI OT MOPIIHA 717, TPAMMOB KHCJIOPOJA, a C IPYro — m>
rpaMMOB Bojopoja. TemmepaTypsl ra3oB OJIMHAKOBHI M paBHHI fy . Kakum Oyner oTHOIIeHHE
00BEMOB, 3aHIMAEMBIX Ta3aMH, €CIIM TEMIIEpaTypa BOAOPOAA OCTaHETCS PaBHOM #9 , @ KUCIOPOJ
HarpeeTcs 10 TEMIEPATYpPHI ¢ ?

5. CpaBHUTH yAeNnbHBIE M MOJISIPHBIE OOBEMBI IBYX CMECEH, MMEIOIIUX OJMHAKOBOE
JaBJICHHUE U TeMIIepaTypy MpH CIEAYIoNeM 00beMHOM COCTaBE:

) @y, =0.76; @, =02 @ =0,04
2) ¢y, =0.8; @, =02

Bapuanrt 4
Kaprouka camoctosrenbHOl paboThl. Tema "HneanpHbIl ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TemmoeMKOCTh UaeaIbHOro rasa'

1. OnpenenuTs AaBieHHE BO3AYyXa B CTAlMOHAPHOM OalsloHe BMECTUMOCTHIO 40 11 mpu
temriepatype 15 °C, ecnu macca 3apsikeHHOTO Oamnona 70 ke, a He3apsHKEHHOTO - 65 ke (Usos =
29 ke/kmonw).

2. HaiiTu KOIM4ecTBO KHWJIIOMOJIEH, COep aIiuXcsl B cocye, ecinu 00beM cocyna 750 .z,
Temneparypa rasa cocrasiser 121 °C, a paspexenue pasHo 200 mm.pm.cm. bapomerpuueckoe
JaByieHue NpuHAITh 740 mm.pm.cm.
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3. Ilo Tpybam TemooOMeHHHUKa, cocTosmmero u3 379 Ttpy6 amamerpom 16x1,5 MM,
npoxoauT a3oT. OOBEeMHBIH pacxon asora 6400 M>/4, OTHECEHHBIH K HOPMAIBHBIM YCIOBHSAM.
N30piTOuHOE [faBieHHWE W TemIeparypa B TPYOHOM IPOCTPAaHCTBE TEIJIOOOMEHHMKA
cootBetcTBeHHO 0,3 MIla n 120 °C. Onpeaenutb CKOPOCTh IBIKEHHS a30Ta B TpyOax, eciu
O6apomerpudeckoe aasienue cocrapiuset 0,1 Mila.

4. B 6ammone BMectumocthio 110 1 momenieno 0,8 xe Bogopoxa u 1,6 xe xucimopona.
Ornpenenutsb aBlIEHUE CMECU Ha CTEHKH cocyaa. Temmeparypa okpyxatouiei cpenbt 27 °C.

5. CpaBHUTH Ta30BbI€ TMOCTOSHHBIE M JABJICHUS ABYX CMECEH MNpPH OJMHAKOBBIX
o0BeMax u TEMIIEpATypax, eciu W3BECTHBI 00bEeMHBIE COCTaB u
MaccChl CMeCeH:

D @, =01 @, =01 ¢, =08 m =10xe;
2) ¢COZ = 071; (002 = 0919 (DNZ = 0-79 (DCO = 0,1, le = 20 Ke,

Bapuanr S
Kaptouka camoctostensHoil pabotel. Tema "WneanbHblii ra3. YpaBHEHHE COCTOSHHS

UIeaJIbHOTO ra3a. TemIoeMKOCTh HaeajIbHOro rasa'

1. JaBnenue ra3a mo manometpy coctaBisgeT 0,3 Mlla npu temneparype 60 °C. Ilpu
5TOM ras 3aHuMaer obwbeM 2,5 m’. Omnpenenuts 00beM MACAIBHOTO a3a IPH HOPMATbHBIX
yenoBusix ( Peap =0,1 Mlla).

2. B mumunzpe auamerpom 0,6 m conepsxurcs 0,41 v’ Bosayxa npu P = 0,25 MIlaut =
35 °C. 1o kako#t TemrepaTyphl TOJDKEH HarpeThCs BO3AYX MPH IMOCTOSHHOM JAaBJICHUH, YTOOBI
JBIDKYIIUiiCS 6e3 TpeHus mopiieHs nogusics Ha 0,4 m?

3. Tlo Tpy6ompoBoay teder 35 m/y raza CO> mpu HU30BITOYHOM MaBJICHHH 3 Oap W
temneparype 220 °C. Ompenenuth auamerp TpyOorpoBoaa IpH ckopocTH Traza 20 w/c.
bapomerpuueckoe naBieHue npuHaTh 750 mm.pm.cm.

4. TINOTHOCTb HEANBHOTO Ta3a TIPU HOPMAIBHEIX YCTIOBHSAX pyy = 2,86 ke/m’
onpenenuts R, /[c/xe - K v MOIEKYIAPHYIO MACCY 1 K&/KMOb.

5. CpaBuuth Temneparypy T u umucio kuwiomosneil N OByX Ta30BbIX CMECEH, UMEIOLINE
OJIMHAKOBbIE 00bEMBI U TaBJICHHUS, €CIH U3BECTHBI UX COCTABBI:

my =1.6ke; m, =0.4xke

my =14ke; m, =0.6ke

Bapuanr 6
Kaptouka camoctostensHoil pabotbl. Tema "WneanbHblii ra3. YpaBHEHHE COCTOSHHS

UIeaJIbHOTO ra3a. TemIoeMKOoCTh HaeajIbHOro rasa'

1. Bo ckonbko pa3 Gosbliie yrapHOro rasa (MaccoBas 10Jis, %) BMELIaeT pe3epByap Mpu
10 °C, uem nipu 50 °C, ecnu 1aBlieHUE OCTAETCS HEU3MEHHBIM?

2. Onpenenuth 00bEM pe3epByapa sl 8 ke BO3ayxa Mpu u30bITOYHOM nasieHun 1200
mm.pm.cm. u Temneparype 100 °C. Kak u3meHuTcs M30BITOYHOE JaBIEHHE B pPe3epByape, €Cliu
TeMriepatypa Bo3ayxa noHusutrcsa no O °C? Ilpunsate Psypy = 750 mm pm.cm. Usosr = 29
K2/KMOb).

3. Ilpu M3MEHEHHH pacxoja BO3ayXa C MOMOIILI0 PACXOJOMEPHOTO YCTPOMCTBA OBLIO
3aukcupoBano, urto npu P = 100 xlla u T = 20 °C pacxon Bo3ayxa paBeH 24 a/mumn.
OnpenenuTbh MacCoOBBIN pacxoi BO3/1yXa, KI/C, 1 00bEMHBIN pacXxo/ IPU HOPMaJIbHBIX YCIOBHSIX,
Mme.
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4. Bo CKOJIBKO pa3 U3MEHMUTCS IaBICHUE BO3AYyXa B IUIMHJPE (PUCYHOK), €CIIU MOPLIEHB

5. CpaBHUTH TapIHalibHbIC JNABJICHUS W TPUBEACHHBICE 00beMbI Kuciopoga Or B IBYX
CMeCsIX, 3aHUMAIOIIHUX PaBHBIC 00BEMBI TIPH OJIMHAKOBOM TEMIIEpaType M MMEIOIIHNX CJIC YOI
COCTaB:

1) N> — 0.8xe; CO>— 0,1 ke, O2— 0,1 ke;

2)N>— 0.7ke; CO2—0,2ke; 02— 0,1 ke,

Bapuaut 7
Kaprouka camoctosrenbHol paboThl. Tema "HneanpHbIi ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TemmoeMKOCTh HaeaIbHOroO ra3a’

1. Onpenenuth Maccy 1 kmoas uaeanbHOro rasza, KOTopslii npu gasiaenuu P = 0,25 Mlla
u Temneparype T =75 °C uMeeT mioTHOCTb p = 2,71 ke/m’.

2. Cocyn o6bemom 100 4 nanonsen raszom [R = 650 [oc/xz - K)].

Haiitm maccy rasza B cocyzae, eciu npu Ttemneparype raza 27 °C moka3zaHhe MaHOMETpa Ha
cocyae 136 mm.e00.cm., a naBneHune arMochepHoro Bo3ayxa 760 ym. pm.cm.

3. B Bo3myxomojorpesatens MOCTymaeT 5 m’/c Bosmyxa mpu TemmepaType 25 °C u
u30biTouHoM gaBieHun 500 mm.600.cm. TemmepaTypa mogorperoro Bo3ayxa cocraiser 500
°C. OnpenenuTh CKOPOCTh BO3/1yXa MOCJE MOAOTPEBATENS, €CJIH TUIOIIA/Ib MOTEPEYHOTO CEYEHU S
BBIXOJIHOTO IITYyIEepa f = 4 M, BapomeTpuueckoe qapieHue NpuHATH 750 Mm.pm.cm.

4. ITpu yBenuueHUH aOCOFOTHOW TeMIIEpaTyphl W€aJIbLHOTO Ta3a B 2 pasa JIaBJICHHE raza
yBenuuuiIock Ha 25%. Bo ckonbKo pa3 mpu 3TOM U3MEHWIICS ero- 00bem?

5. OnpeenuTh ra30ByI0 MOCTOSHHYIO CMECH, COCTOSIIYIO U3 1M reHepaTopHOro rasa u
1,5 &> BO3myXa mpH HOPMANBHBIX YCIOBHAX, €CIM IIOTHOCTh TE€HEPATOPHOTO Tasa IPH JTHX
ycroBusx 1,2 ke/m’.

Bapuant Ne 8
Kaprouka camoctosrensHol paboThl. Tema "MneanbHbIi ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TemmoeMKOCTh UaeaIbHOroO rasa’

1.  Onpemenuth  Temmeparypy, TpH  KOTOPOH  IUIOTHOCTH  HJICAIBHOTO
rasa asota coctasnuser 0,65 x2/u’, ecnn ero naBnenue pasno 0,105 MITa.

2. Kommpeccop BcaceiBaer 3 m° armochepHOro Bo3ayXa B 1 MHH IIpH
T = 15 °C u napnenun 0,1 MIla v HaTHeTaeT ero B pe3epByap oobeMoM 8,5 v°. 3a kakoe Bpems
KOMIIPECCOp HAIOJIHUT pe3epByap A0 naBieHus 2 Mlla, ecnu TemmepaTypa BO3AyXa B
pesepByape nocturaet 47 °C? Ilepen HamosHEeHHEM pe3epByap ObUT COeIMHEH ¢ aTMochepoil.
OTBeT BBIPa3uTh B MUHYTAX M CEKYHIAX.

3. CranpHble TPYOBI TEIUIOOOMEHHHWKA WUMEIOT auametp 76 X 3 mm (mepBoe YHUCIIO
0003HauaeT HapyXKHBIH TuaMeTp TPyObl, BTOpOE - TONMUHY cTeHKH). [lo TpyGam mpoxoaut ras
noa atMocdepHbIM naBieHueM. OnpenenuTs TuaMeTp TPyOsl pu paboTe ¢ TeM K€ ra3oM, HO
1oJ; M30BITOUYHBIM JaBJICHHEM 5 Oap, €CU JTUHEHHYI0 CKOPOCTb Ta3a elaTelbHO COXPAaHHUTh
IpeKHEH MpU TeX K€ MAacCOBOM pacxoie W KoinuyectBe TpyO. bapomerpuueckoe naBieHue
npuHITh 750 Mm.pm.cm.

4. Tlpu ymeHnwlieHun oObeMa Ta3za B 2 pasa naBiieHHE yBenuuuiaoch Ha 120 x/la, a
abcomoTHas TemnepaTypa Bo3pocia Ha 10 %. Kakum Obu10 nepBoHavaIbHOE JaBIeHUE?

5. OnpenenuTh Kaxylyrocs MOJEKYJISIPHYIO MacCy CMECH Ta30B, COCTOSIIYIO U3 6,67 %
Boopona u 93,3 % okcuga yriepoxa. Haliti ynenbHbIl o0beM cMmecu mpH AasieHuun 760
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MM.pm.cm. u TeMIepaType 0 oc.

Bapuaut 9
Kaprouka camoctosrenbHOol paboThl. Tema "HneanbHbI ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TemmoeMKOCTh UaeaIbHOro rasa"

1. Onpenenuts Maccy u o0beM 1/4 kmonw azora npu temneparype 1500 °C u gaBneHun
0,1 Mlla.

2. Ompenenuts muotHoctb Hz B cocyne mpu temmeparype 25 °C, ecau pTYTHBIN
BAKYyMMETp, MPUCOCIMHEHHBIN K COCYAY, MOKa3bIBaET paspexenue 240 mm pm.cm., a JaBIeHUE
aTMocdepHoro Bo3ayxa 750 mm.pm.cm.

3. X0omoMUIbHUK COCTOMT M3 IBYX KOHIIEHTPUYECKHUX CTAIBHBIX TpyOo d = 29 X 2,5 mm u
D =54 x 2,5 mm (nepBast uudpa o603HaYaeT HAPYKHBIA IUaMETp TPYObI, BTOpasi - TOJIIUHY
cteHku TpyOsl). [lo BHyTpeHHeW TpyOe MpOTEKaeT XOJOAWIbHBIA paccoid. B MexTpyOHOM
npocTpaHcTBe npoxoauT 160 xe/u ra3a nox abcomotHbIM aasnerueM 0,5 MIla v npu cpenHen
temnepatype 0 °C. OnpenenuTs JUHEHHYIO CKOPOCTh Tra3a. IIIoTHOCTh raza npu H.y IPUHATH
1,2 ke/m’.

4. OtHocuTenbHAs MOJEKYJsipHas macca rasza (i xe/kmons) paBHa 2,0 ONPENENIUTDH Pay
xe/M>, Ta3oByro moctosHHYIO- R, [oic/ke* K, yneTbHBIH 00BEM - Viy, MoK

5. Haiitn npuBeneHHbIe 00bEMBl KOMIIOHEHTOB CMECH, MaccoBas oyt KOTopbix: 40 %
H>u 50% SO, ecitit 00beM, 3aHUMAEMBIil CMEChI0, 2 M.

Bapuanr 10
Kaptouka camoctostensHoil pabotbl. Tema "WneanbHblil ra3. YpaBHEHHE COCTOSHHS

UIeaJIbHOTO ra3a. TemIoeMKOCTh HaeajIbHOro rasa'

1. bannon BMectumocThio 40 1 comepxkut 1,98 ke yrnekucnoro raza npu 0 °C. bamion
BoeIIepxkuBaeT aasnenue 3,0 Mlla. Ilpu kakoit TemnepaType 0auioH MOXKET pa3opBaThCs?

2. V30wITOuHOE NaBiieHHe Kuciaopoaa B 6amnone BMectuMocTthio 100 1 paBuo 0,9 Mlla
npu temneparype 20 °C. Ilocne noakaunBaHus KMCIOpOAa NOKa3aHUE MAaHOMETPA YBEIMUYUIOCH
no 10,4 MlIla npu temneparype 70 °C. CKOJIBKO KHJIOTPAaMMOB KHCJIOpOJA MOJKayaHO B
Oamnon? JlaBneHue OKpysKaromel cpesl Mo 6apoMeTpy cocraBiseT 1 bap.

3. MaccoBblii pacxo]l BOJSHOTO Iapa Mo TpyoompoBoay auameTpoM 50 MM COCTaBiIsET
0,03 xe/c mpu Temneparype 47 °C u manenuu 0,2 MIla. Ber4ucnuTh CKOPOCTH JBIKEHUS
BOJISIHOTO TIapa Mo TpyOoomnpoBoIy.

4. ByThIJIKa HANOJHEHA T'a30M U IUIOTHO 3aKYIOpEHa MPOOKOW IJIONIaabl0 ceueHus 2,5
cv’ . Jlo KaKkoil TeMIepaTyphl HajJ0 HAarpeTh ras, 4ToObl IIPOOKa BbLIETeNa U3 OYTHUIKH, €CIH
CHJIa TPEHUs, yAep kuBaromas npooky, 12 H? [lepBonayansHoOe JaBieHUE BO3ayXa B OyThUIKE U
HapyXHO€e JaBjeHue oanHakoBbl U paBHbI 100 klla, a HauaneHas Temneparypa cocrasisieT 3 °C.

5. Cmecu ammuaka (NH3) ¢ Bo3ayxoM, cogepxarue ot 0,16 mo 0,28 00beMHBIX A0Jei,
% NH;3 B3pbiBoONacHbl. OmpenenuTb, MOXKHO JM HCIOJIb30BATh CMECh Ta30B, B KOTOPOMU
conepxurcs 0,2 kr NH; u 0,5 k2 Bo3ayxa.

Bapuant Ne 11
Kaptouka camoctostensHoil pabotbl. Tema "WneanbHblil ra3. YpaBHEHHE COCTOSHHS
UIeaJIbHOTO ra3a. TemIoeMKOCTh HaeaIbHOro rasa'

1. OnpenenuTh MIOTHOCTH KUCIOPOAA MIPU pa3pekeHuu 175 MM.pT.cT. u Temneparype T
= -13 °C. IIpunate Psap = 760 mm.pm.cm.

2. Ilpu cxatuu uaeanbHOTO raza o0beM €ro ymeHsalmaercs B 3,5 pasza, a TeMIriepaTypa
yBenuuuBaercs ot 23 1o 150 °C. Kak npu 3ToM U3MEHUTCS JaBiIeHHE ra3a’?
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3. OmpenenuTh CKOpOCTh MpoTeKaHus yriuekucaotel CO2, Mo TpyOOIpoBOIy TUAMETPOM
57 x 3,5 mm, ecmu maccoBeiii pacxoq CO2 200 xe/y mpu temneparype 38 °C u abCOTOTHOM
TaBJICHUH 3 Oap.

4. Temmeparypa Bo3ayxa B mwimmHApe, (pucyHok) 7 °C. Hackoibko mepeMecTUTCs
MOpIIeHb MU HarpeBanuu Bo3ayxa Ha 20 K, ecmu [ = 14 cu? JlaBneHue Bo3ayXa CUHMTATh
HEU3MEHHBIM.

5. Cmecp 3amana obowvemubiMHu fonsimu: 20% CO  u 80 % CO> . Onpenenuts ee
ra30BYIO MMOCTOSTHHYIO M TUIOTHOCTH TIpH H.Y. (760 mm pm.cm., O °C).

Bapuanr 12
Kaptouka camoctostensHoil pabotbl. Tema "WneanbHblil ra3. YpaBHEHHE COCTOSHHS

UIeaJILHOIO ra3a. TemIoeMKOCTh HaeajIbHOro rasa'

1. OnpenenuTh MOJEKYJISIPHYIO MacCy HI€aJbHOTO Ta3a, KOTOPBIA MpH JaBieHuu 2,5 6ap
u Temneparype 75 °C umeeT mIoTHocTs 2,71 /.

2. Hackonpko Oomblie BMemaercss B 0ayiod, 00beM koTtoporo V = 40 i, yriaeKucioro
ras3a, 4eM Bojaopoja, npu temmeparype 15 °C u naBneHun no MaHomerpy 15 Mlla, ecim
O6apomMerpudeckoe nasienue 750 mm.pm.cm?

3. Ilo Tpybam TemnooOMeHHMKA, cocTosmiero u3 379 tpy6 amamerpom 16 x 1,5 mm,
npoxoauT 6400 a’/y a30Ta, IPUBEIEHHOTO K HOPMATBHBIM ycIoBUsM. JlaBiaenue a3ota Py = 3
bap, a cpennsisi Temnepartypa cocrapusieT 30 °C. OmpenenuTh CKOPOCTh  JIBIDKCHHUS a30Ta B
Tpy6ax Peap = 750 mm pm.cm.

4. TIlpm kaxkoil TemmepaType HaxOAWJICA Tra3 B 3aKpbITOM COCyJAE, €ClU
npu HarpeBanuu ero Ha 140 K naBneHue Bo3pocio B 1,5 paza?

5. Ta3oBag cmecp wuMeeT crueayromuid MaccoBblii coctaB:  CO: = 12%,
0 = 8%, N> = 80%. Jlo Kakoro OaBJ€HUA HAI0 CXKAaThb 3Ty CMECh, HAXOIAILYIOCS IpHU
HOPMaJIbHBIX YCJTIOBHSX, 4TOOBI IIIOTHOCTh €¢ cocTaBmia 1,6 ke/u’, a Temmeparypa ocTanach
HEN3MEHHOM?

Bapuant Ne 13
Kaptouka camocTosiTensHON paboThI. Tema "MneanbHblil ra3. YpaBHEHHE COCTOSTHUS
UIeaJIbHOTO ra3a. TemIoeMKOoCTh HaeajIbHOro rasa'

1. Onpenenuts o0beM 1 xmoas wuaeanpHOro raza CO Npu JaBJICHUU S5 Oap W
temneparype 60 ’C. Kak u3MeHMTCS pe3ynbTaT, ecild B KadecTBE HIEaNbHOro rasa OymeT
WCITIOJIb30BaH > ?

2.  OmpenenuTh  KOIUYECTBO  KUCIOPOJA, HM3PAcXOJOBAHHOrO W3  OasuioHa
BMECTUMOCTBIO 40 1, eclu JaBieHHWE B HEM CHH3WIOCh OT 196 mo 49 6ap, a Temmepatypa
ocTajiach MOCTOsTHHOM U paBHOU 20 °C.

3. Ha ADC paGotaeT ra3zorypOMHHAs YCTaHOBKAa 3aKPBITOTO THIIA, WCIIOJIB3YIOIIAs B
KayecTBe paboyero Teia yriekucibiid ra3. Yepes corunoBslii anmnapat npu remnepatype 550 °C u
nasnenun 8 Mlla ra3 momaercsl Ha JIONATKH TypOWHBI. OnpenenuTh HEOOXOAUMYIO TUIOIIAIb
BBIXOJIHOTO CEYEHHUsI COIUIOBOIO ammapara, €CIM CKOpPOCTh BBITEKAIOUIUX W3 HEro ra3oB IMpuU
yKa3aHHBIX MMapaMeTpax coctasisieT 90 m/c, a MaccoBBIi pacxoa paBeH 3514 ke/c.

4. Tlpu U3TOTOBIEHUH SJIEKTPOJIAMII X HAIOJHSIOT HHEPTHBIM ra3oM IpPHU TEMIIepaType
t1 =150 °C. ITog xakuM AaBICHUEM JOJKHBI HATIOIHATHCS JIAMIIBI, YTOOBI TIPH TEMIEPAType 12 =

300 °C, koTopasi ycTaHaBIMBAETCs B JaMIle IpU FOPEHUH, JaBieHHE He mpesbimano Py = 0,1
Mlla.
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5. CpaBHUTH Ka)KyIIMECS MOJIEKYJISIPHBIE MAaccChl M Ta30BbI€ NOCTOSHHBIE JBYX CMeEceH
CJIEYIOLIEro COCTaBa:

ey, =07 @, =02, @ =01
2) ¢y, =08 @, =0,2
Bapuant Ne 14

apToO4dyKa CaMOCTOHTeHBHOI\/'I aA00ThI. cMa HC&HBHBII\/'I ras. ABHCHUC COCTOSIHUA
K o T " vy
UIeaJIbHOTO ra3a. TemIoeMKOCTh HaeajIbHOro rasa'

1. ITpu remneparype 800 °C u nasnenuu 0,1 MIla nnoTHOCTH Ta3za
p = 0,4477 xe/m’. Uto 310 32 ra3? (MoseKynspHble MaCChl HAEANLHBIX Ta30B: BOAOPOL -

My = 2K2/KMONb; HeOH - u,, , = 20,2 Ko/kMONb; apTOH - 11, = 40 Ke/KMOMb; KPUIITOH - fi,, =
84 KI/KMOJIb; KHCIIOPOX - 4, = 32 Ke/kKMOIb.)

2. Kommpeccop momaeT cxkaTblif BO3AyX B pe3epByap, IpU 3TOM JaBJIEHHE B pe3epByape,
M3MepeHHoe MaHomeTpom, noBbimaerca ot 0,1 go 0,8 Mlla, a Temneparypa - ot 20 no 27 °C.
OmnpenenuTb Maccy BO3/yXa, I0OJJaHHOTO KOMIIPECCOPOM B pe3epByap, eciu 00beM pe3epByapa 5
M3, a GapoMeTpHuuecKoe NaBieHue cocTaBnseT 750 mm pm.cm. = 29 ke/kmonn).

3. IMapotypbunHas ycraHoBka MOIIHOCTBIO N - 100 MBm uMmeeT yAelbHBIN pacxon
tormmmBa ¢ = 0,37 ke/kBm - u). Kakod pomkHa OBITh MaccoBasi CyMMapHas Iojada
BEHTUJISITOPOB, TMOMNAIOIIUX BO3AYX B TONKY KOTNA, ecld OOBEMHBIM pacxod BO31yXa,
TIPUXO MM Ha 1 ke TOTUTHBA, COCTaBNseT 15 v | OTHECEHHBI K HOPMAIBbHBIM YCIOBHSM.

4. B mumuHApe ¢ muomanpio ocHoBaHus 100 cy’ HaxomuTcs Bosayx. IlopieHs
pacnonioxeH Ha BbicoTe 50 cm oT AHa muiauHapa. Ha nopuiens kinaayT rpy3 mMaccou S0 ke, ipu
3TOM OH onyckaercd Ha 10 cu. OnpenenuTs TeMnepaTypy BO3[yXa MOCJIE ONMyCKaHWs MOPILHS,
eciu 1o 3Toro nasienue Obuto 101 x/1a, a Temneparypa 12 °C.

5. PaccunTaTh TEIUIOEMKOCTb ¢ CMECH IApOB AUOKCUIA Yriiepoaa U Boabl. MaccoBas
nons auokcuaa yriepoaa papHa 0,9383. Pacuer mpousBectu, cuutas

c=f() nnsa200 °C.

Bapuanr 15
Kaprouka camoctosrenbHol paboTel. Tema "HneanbHb ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TemmoeMKOCTh UaeaIbHOro rasa'

1. OnpenenuTh ra3oByIO MMOCTOSIHHYIO M YACTbHBINA 00beM a30Ta mnpu temmneparype 15 °C
u nasnernu 5:10° ITa.

2. bamion ¢ xucnoponom oobemMoM 40 11 umeeT u30bITOuHOE AaBneHue 13,9 MIla mpu
temriepatype ti = -23 °C. Onpenenutb U30bITOYHOE JaBICHUE KACIOpOa B OAJIJIOHE MOCTIE TOTO,
KaKk Temneparypa ero crana f2 = +27 °C. OnpenennTs KOJIU4YECTBO KHCIOPOAA, KOTOPOE HAJ0
BBITTYCTHUTh, YTOOKI MpHU Temmeparype ¢3 = ¢2 = 27 °C maBlieHHe IO MaHOMETPY CHOBa yIajio J0
P56 bapoMerpuueckoe naBnenue npuHAth P = 750 mm.pm.cm.

3. B Bo3myxomojorpesatens MOCTymaeT 2 m’/c Bosmyxa mpu TemmepaType 25 °C u
U30BITOYHOM JaBiieHUH 272 mm.pm.cm. OIpenenuTh CKOPOCTh IOJOTPETOr0 BO3JIyXa B
BO3/1yXOBOJIE IOCJIE BO3/IyXONOAOTPEBATENS, €CIIM BO3yXOBOJ UMEET MPSIMOYrOJIbHOE CEUEHUE
1,6 x 2,3 m. Temneparypa nonorperoro Bo3ayxa pasHa 220 °C. bapomerpuueckoe naBiieHUE
coctaBmsieT 740 mm.pm.cm. (TIporiecc B BO3AyXOMOI0TPEeBATENIe CYUTATh H300apHUECCKUM ).

4. Kakoe npaBneHue palOouell cMecH YCTAaHABIMBACTCA B LWIMHAPAX JBUTATEIS
aBTOMOOWJIS, €CJIM K KOHITY TaKTa CaTHs Temreparypa noseimaercs ot 50 go 250 °C, a o0bem
ymenbaercs ot 0,75 no 0,12 z ? IlepBonavyansHoe nasienue pasHo 80 x//a.
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5. IMapumanpHoe pAaBieHHE amMMHaka B cMmecu ¢ Bo3gyxoMm cocrtasiser 0,02 Mlla.
Onpenenutb, B3phIBOONACHA JIM JaHHAsA CMECh T'a30B, €CJIM HEIOMYyCTUMOE conaepkanue NH3 B
00BemMHBIX Hosix coctaBisieT 0,16.. .0,28 %? a obmiee naBienune cmecu pasao 0,1 MIla.

6. Bapuantsl kypcoBoi padorsl wiaun PI'P mo nucuunimne

3amaua Ne 1. ITnockas cteHka muiomanpio F TOMIHOM 01 OMBIBAETCSI C OJTHOW CTOPOHBI
FOPSTYMM Ta30M C TeMIepaTypoii 7, . CteHka co CTOPOHBI BOJIBI C TEMIIEPATYPO t,., TIOKpBITA

CJIOEM HaKUIH TOJIIIMHOM O2, TEIUIONPOBOJHOCTH CTaNM A1, Hakumu Az . Koaddunument
TEIUIOOT/Ia4H CO CTOPOHBI Fa30B ¢ | CO CTOPOHBI BOJBI 02,.

Ornpenenursb:

1. Koaddumment Temnonepeaaun oT ra3a K BoJe.

2. II1IOTHOCTH TETIOBOTO MOTOKA.

3. KonndecTBo nepelaHHOM Yepe3 CTEHKY TEeIUIOTHI 3a CYTKH.

4. Temmieparypy Ha MOBEPXHOCTH HAKHITH, CTAILHON CTEHKH U B IJIOCKOCTH
CONPUKOCHOBEHMSI MeTaslla U Hakumu. Mcxonuele nanubie B Tabmuie 1.

Taoauna 1
Bapu- | 01 t, t, o2 A A2 o o f [Tpume-
aHT MM oCl OCZ MM Bm Bm Bm Bm M YaHUue
mM-K | m-K | W* 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 1,5 50 0,8 45 3800 4

29 35 180 245 2,5 59 0,8 32 4350 5

30 40 170 250 3 50 0,8 56 4200 8
3amaya 2

["a3bl ¢ TeMIIeparypoii ¢, MepearT Yepe3 MeTAIMICCKY0 CTCHKY TPYOBI 1HaMeTpoM

di 1 rowazeio F remnory Boge, uMerouieit temneparypys,, . Kospduuuenr rerooraaun ot

ra3oB K METAJUIMYECKON CTEHKE U OT HapYKHOM MOBEPXHOCTH K BOJE 02. TOJIIMHA CTEHKH 02,

TETJIOTPOBOHOCTH A2.
Ornpenenursb:
1. Koadunment Temnonepeaaun u TEIIOBOM MOTOK, IEPEAABAEMBIN OT Ta30B K BOJIE.
2. Bce TepMHuuecKkre CONPOTUBIICHNUS, KOA(D(UIIMEHT TeIIonepeaun 1 TeIIOBOH MOTOK

AJId ciiydasi, €CJIM CTaJlbHasA CTCHKA IMMOKPbITa CO CTOPOHBI BOABI CJIOEM HAKHITHU TOJ'IH.[I/IHOﬁ 0 ¢\

= 1,75 Bm/m 'K, a CTOPOHBI Ta30B - CJI0eM caxu ToamuHou & ¢ A = 0,09 Bm/m ‘K
3. Onpenenuts Bce BENUYUHBI, 0003HAYCHHBIC B I1.2, UCTIOB3YS IPU 3TOM (HOPMYJIBI IS

IUIOCKOU cTeHKU. MIcXoaHble naHHble B Ta0IuULe 2.

Taoauma 2
Bapu- | Marepuan | f, d f f (v} o2 o1 02 03
aHT CTCHKH M HC HC) Bm Bm MM MM MM
°’C °’C MK | m-K

1 Cranb 2 120 300 60 40 1000 1,5 1,8 8,0
2 Crans 15 3 125 350 55 50 1100 1,5 1,9 7,0
3 Crans 15 4 130 350 55 50 1200 2,0 2,5 6,0
4 Cramsb 15 5 145 350 50 45 1000 2,5 2,8 8,0
5 Cranb 6 120 350 60 45 1200 1,5 2,2 7,0
6 Cransb 33 7 125 250 55 40 1250 1,7 2,4 5,5
7 Cranb 8 130 200 65 50 1100 1,8 2,2 7,0
8 Cransb 33 9 145 250 50 45 1000 2,0 2,5 6,0
9 Cransb 33 10 150 300 55 40 900 2,5 2,8 5,0
10 Hepxas. 11 51 650 130 110 2000 1,0 1,8 0,5
11 Hepxas. 12 45 600 120 100 1900 1,0 2,2 0,5
12 Hepxas. 13 40 550 110 90 1800 1,2 2,5 04
13 Hepxas. 14 35 600 100 80 1700 1,8 2,2 0,5
14 Hepxas. 15 51 650 130 130 2200 0,8 1,5 0,5
15 Hepxas. 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 Hepxas. 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 Hepxas. 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 1,5 2,5 04
22 Jlatynp 9 40 350 100 80 1400 2,5 2,8 0,5
23 Jlatynp 10 35 350 90 85 1450 1,3 1,9 0,6
24 Jlatynp 11 30 300 80 70 1300 1,5 2,2 0,5
25 Jlatynp 12 25 250 70 75 1200 2,5 2,8 0,5
26 Jlatynp 13 15 400 60 90 1350 2,0 2,5 04
27 Jlatynp 14 20 350 75 80 1250 2,4 2,6 0,5
28 Jlatynp 15 25 350 85 85 1450 1,8 2,5 0,4
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29 Jlatynp 5 30 300 95 70 1500 0,8 1,2 0,6

30 JlatyHb 6 35 250 105 75 1350 0,6 1,4 0,7

7 . KapTo4kH caMOCTOATEIbHOM Pad0Thl CTYAEHTA MO pa3aesy
«Temionepexaya»

KoHTposib 3a ycBOeHHMEM MaTepHalia CTyICHTaMH IMPOBOAUTCS C MOMOIIBIO KapTOYeK
camocTrosTensHON paboTel. CopepkaHue KaxJA0H KapTOUYKH NpUBOAMTCA nanee. Kaprouka
COJIEPXKUT 3a/1a4y, B KOTOPOH HEOOXOAMMO ONpeAenuTh 5 BenuduH. OTCI0/1a ¢ y4€TOM BECOBOTO
KOd(UIIMEHTa CTIOKHOCTH OTBETOB MPOCTABIISIETCS OICHKA 1O MATHOAUIbHON cucTteMe. Pemas
3a/lauy, CTYACHT NPHUBOJMUT COKPAIEHHYIO CXEMYy TpOollecca, 3amuch HCXOJHBIX JIaHHBIX,
pacueTHbie (GOPMYINIBI U TOAPOOHBIE pacdeThl. Oco00 BBACTSETCS PE3yNbTaT BBIYUCICHUN C
o0s13aTenbHBIM YKa3anueM eaunuil B CH.

Bapuanr 1
TpyOomnpoBoa HapyX HbIM AuaMeTpoM dz = 70 MM MOKPBIT CJI0EM M30JSIHMU U3 achaibTa

tommuHor 50 mm. TemmonpoBomHocTh achanbra A = 0,6 Bm/(m *K). Temnepatypa HapyXHOU

noBepxHoctu Tpyobl f. = 340 °C. TemsoBble MOTEpU MPHU 3TOM JIOJKHBI COCTABIIATH HE Ooee

=)

q;= 280 Bm/u. Ko>pDHUUHEHT TEIUIOOTAAYNM OT MOBEPXHOCTH M3OISALHH K OKPYKAIOUEMY

BO31yXY o = 7 Bm/m’ ‘K

Onpenenurs:

1. TemnepaTypy BHELIHEN MOBEPXHOCTH U30JISALIUH.

2. OueHuTs 11e51eco00pa3HOCTh IPUMEHEHUS U30JIALUY U3 acdaibTa.

3. Ecnu w3onsnus u3 acdansra He 3(pQeKkTuBHA, C TMOMOIIBIO CHPaBOYHUKA BHIOpATh
APYTYIO.

4. PaccuWtarth CYTOYHbIE NOTEpPU TEIUIOTHI OT TPYyOONpPOBOAA, H3OIUPOBAHHOTO
acanprom Ha amuHe 10 M.

5. Paccuurath 3HaueHne ¢; s TpyOONpoBOaa 0€3 M3OJSIIUK B MPEIIONIOKEHNN, YTO

t ¢, OCTAlOTCsS HEU3MEHHBIMH, a TEMIIEpATypa OKpYKaroero Bozayxa t = 20 °C.

Bapuant 2
2 Ilnomaap KUPIUYHOM CTEHBI 3aHus cocTasisier 100 m° . TOJIIMHA CTEHBI

8 = 250 mm. TemnonposogHocTs Kupmuua A = 0,8 Bm/m*K Ko>dpduumest Temmoornaun ot

BO3/yXa B MIOMEILEHUU o = 9 Bm/m ‘K Koaddumuent TEII0

OTIauyd OT HAapYy)KHOH TIOBEPXHOCTH K OKpYXKamIemMy BO3Ayxy o2 = 22 Bm/m K
— o —

Temmeparypa Bo3ayxa B momewennu £, = 15 °C, temneparypa HapyxHOro Bosayxa 7, = 20

°C.

Ornpenenursb:

1. CyTouHble MOTEPH TETUIOTHI YEPE3 CTEHY.

2. Temneparypy BHYTPEHHEHN TOBEPXHOCTH CTEHBI.

3. TemnepaTypy HapyHOH ITOBEPXHOCTU CTECHBI.

4. Bo CKOJIBKO pa3 YMEHBIIAIOTCS MOTEPU TEIUIOTHI YEpE3 CTEHY, €CIM €€ CHapyXHu
YTEIUTUTh BEPMUKYJIUTOBBIMH TTUTAMU TOIIIMHONU 20 MM, TeonpoBoaHOCTEI0 A = 0,08 Bm/m
‘K (02 ¥ ¢, OCTAIOTCSl HEM3MEHHBIMH/ .

5. TemnepaTypy MOBEPXHOCTH KaCaHUS KHPIUYA U BEPMHUKYIUTA.
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Bapuanr 3
TpyOy ¢ XONoaWIbHBIM areHToM /(peoHOM/ HapykHBIM nuamerpoM d = 25 mwm

HEOOXOAMMO TOKPHITh TEIUIOBOM H3OJIAIMEH, TOJNIIMHA KOTOPOH MO KOHCTPYKTUBHBIM
COoOOpakeHHsIM He MOXeT mpeBblmarth 8 mm. KoapUIMEHT TemnooTnauu K MOBEPXHOCTH
M30JISIINY - BEJIMYNHA TIOCTOSIHHAS U OyIIeT o =

= Bm/m’ K. Bo usbexanue ucrnapenus ppeona 13 /reMnepaTypa Hachlmenus npu P= 1
6ap cocrasnser -30 °C/ Temneparypa Hapy»KHOi TIOBEPXHOCTH TPYOBI He JJOJIKHA TPEBHIIATH 28
°C. Temmeparypa OKpyxKaroLen cpeast ¢, =25 oc

Onpenenurs:

1. C nmnoMompl COpaBOYHUKA MaTepuan H30JALHMH, TNpPElebHOe 3HAauYeHUE
TEIUIONPOBOAHOCTH, KOTOpoe OOeClevyuT CHI)KEHHME TEIUIONOoBoAa K TpyOe M TeM cambIM
Temrneparypy Tpyost -28 °C.

2. JIuHeliHy10 MJIOTHOCTD TEIJIOBOTO TIOTOKA JIJISl H30JIMPOBAHHON TPYOBI.

3. CyTouHbIii TEIUIONOABOA K TpyOe Ha muHe 10 M.

4. Temnepatrypy Hapy>KHOM MOBEPXHOCTH U3OJIALINH.

5. TemnepaTypy BHYTpEHHEH MOBEpXHOCTH TPYOBI C TOJIIMHOW CTEHKH | mm, eciu
K02(QHUIIMEHT TeMNI00TaAauM OT ppeoHa o.= Bm/m’ ‘K

Bapuanrt 4

d
BHytpH TpybompoBoja amamerpoM ——= 150/145 mm w mmaHOM 10 M mpoTekaer
1

ropsiyast BOAa co cpeaHeit remneparypoit £,, = 120 °C. CHapyxu Tpyba HOKpbITa ABYMSI CIIOSIMH

u3ossiun. IlepBeiii cioit umeer Tommuny o1 = 15um u M= 0,15 Bm/m K, BTOpOH Cioit
tonuHon 02 =30 mm u A2 = 1,28 Bm/w K TemnnonpoBogHOCTh MaTepuasa TpyOsl Ayp = 18 Bt/m
‘K. Temmeparypa oxpyxaromeit cpenst ¢t . = -5 °C. KoapduumeHt Temiootaayun ot

JHCy

MOBEPXHOCTHU M30JISILIMU K OKPY)KaIOLIeMy BO3IyXy o2 = 15 Bm/m ‘K a oT BOAbl K BHYTpEHHEU
TIOBEPXHOCTH TPYOBI o = 500 Bm/m’ ‘K.

Ornpenenursb:

1. TTorepu TETIOTHI B OKPYKAIONIYIO CPEy B TeUeHue 15 u.

2. Temmnepatypy BHYTpeHHEH M HapY>KHOM MMOBEPXHOCTEN METAIITHUYECKON TPYOBI.

3. TemnepaTypy MOBEpXHOCTU U3OJISAIINH.

4. Temneparypy B MeCT€ KOHTaKTa U30JISILIUOHHBIX CIIOEB.

5. OuenuTth 3()(heKTUBHOCTD MPUMEHEHUSI BTOPOT'O CJI0SI N30JISALIUY.

Bapuanr S
[lo MeqHOMY HPOBOJAHMKY C ILIOMIAABIO CeueHHs 3 mm’ MPOXOAMT TOK cuioi 18 A.

VY nenbHOe anekTpuueckoe conpotuienue meau p = 0,018 Onvemm?® /. [IpoBOTHUK HEOOXOIMMO
U30JIMPOBaTh Pe3nHOBON m3omsueit ¢ A = 0,15 Bm/u K Ilepenan temmneparypbl MO TOJIIUHE
M30JISIIUU He oJbKeH npeBbimath 4 °C. Temneparypa okpyxatomieit cpeasl pasHa 20 °C.

Ornpenenursb:

1. JIuHelHy10 MIOTHOCTh TEIJIOBOTO MOTOKA.

2. TonmuHy COs U30JIALHH.

3. Tepmudeckyto 3(pPEeKTHBHOCTh U3OJSAIUN MEIHOTO MTPOBOJIHUKA, €ClIi KO PUImeHT
TEIJIO0TJA4YH OT MOBEPXHOCTU U30JSILUU K OKPYKAIOLIEMY BO3IYXY
a=20°C

4. MecsuHbIi pacxo/l 2JIEKTPOIHEPTUU B KMJI0BaTT-4acax Ha Harpes 100 v npoBona.

5. TemnepaTypy Meu U TeMIIEpaTypy HOBEPXHOCTH U3OJISALIUU.

Bapuanrt 6
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[Inomans MOBEPXHOCTM  JABOMHOTO  OKOHHOTO  CTEKJIA  COCTaBlsieT 2 M.

TennonpoBoanocTh ctekia coctasisier 0,8 Bm/m K. CpenHsis Temmeparypa ; OKpyXaromen
cpensl B 3umMHMM nepuoa -20 °C. TemnepaTypa Bo3ayxa B IOMEUIEHUH JOJKHA COCTaBIIATH +18
°C. KoaddurueHT TermiooTaauu OT HapYKHOTO CTEKJIa K OKPYKaIoIIeMy BO3AYyXY paBeH 5 Bm/m
‘K. Koadp¢unueHT TemnooTnaun 0T BHYTPEHHETO CTEKJIa K BO3JyXy B MOMEIICHUU COCTABISET
8,5 Bm/m’ K. Mexy CTeHKaMH HaXOJIUTCS CJIOW HEMOABMXKHOTO BO3/lyXa TOJIIUHOW 60 mm
teronpoBoAHOCThI0 0,02 Bm/m K. Tonumna ctexon 4 mm.

Onpenenurs:

1. IT1OTHOCTH TEMIOBOTO MOTOKA, POXOASAIIETO YEPE3 ABOMHOE CTEKIIO.

2. TemniepaTypy MOBEPXHOCTH CTEKJIA CO CTOPOHBI KOMHATBHI.

3. TemnepaTypy MOBEPXHOCTH CTEKJIA CO CTOPOHBI OKPYKAIOLIEH Cpebl.

4. CpeliHIOIO TEMIIEPATYPY BO3yXa MEXKIY CTEKIAMHU.

5. CyTo4HYyI0 OTEPIO TEIUIOTHI B OKPYXKAIOLIYIO CPELY YEPE3 OKHO.

Bapuaurt 7
OnektponpoBos guamerpoM d = 2 um  OXJAXJAeTCs TOTOKOM BO3AyXa IMpH

koddduimente Temwtooraaun o= 20 Bm/v’ *K. TemmnepaTypa MOBEpPXHOCTH METaIHYECKOTO
NPOBOJHMKA He AoJbkHA npeBbimaTth ¢, = 80 °C. Temneparypa Bozayxa ¢, = 20 °C.

Onpenenurs:
1. TonumHy pe3nHOBON M30JSAIMU Ha MpoBonE Auws 0,15 Bm/m ‘K mpu KOTOpO# uepes
IPOBOJ MOXHO IIPONYCTUTH MaKCHUMAaJbHYIO CHJIy TOKa INpU TE€X XK€ f, U t eciu

ac 2
K02(QHUIIMEHT TEMIOOTAAYM OT U3OJAIMH K BO3MAYXY YMEHBIINTCS [0 3HAYeHUs o2 = 15 Bm/m’
‘K.

2. Bo CKoapKO pa3 MaKCUMaJbHBIM TOK MPEBBICUT CHJIYy TOKa MPU OrOJIEHHOM
MPOBOJTHUKE.

3. TerioBbie MOTEpU B TEUEHHUE Yaca ¢ | m MOrOHHOM AJIMHBI OTOJICHHOTO MPOBOJHUKA.

4. TennoBble MOTEPHU B T€UEHUE Yaca ¢ | m MOTOHHOMN IJIUHBI MPOBOJHHUKA C U30JIALIUEH
MIPU MPONYCKAaHUU MAaKCUMAJIBHOTO TOKA.

5. TeMnepaTypy Hapy»HOM IOBEPXHOCTH U30JIALUH IIPU IIPOILyCKaHUU

MaKCHMAaJIbHOTO TOKA.

Bapuanrt 8
B mpou3BOACTBEHHBIX YCIOBHSIX TEIUIOBBIE MOTEPU TPYOONPOBOJOB OIMPEACISIOTCS C

MOMOUIbIO  TEIUIOMEpa, KOTOPBIM MpeAcCTaBiIsieT CcoOOH PEe3UHOBYIO  JIEHTY, IUIOTHO
OpWKUMAEMyI0 K Hapy)KHOM MOBEpXHOCTH TpyOompoBona. Temmneparypa HapyXHOW U
BHYTPEHHEHN MOBEPXHOCTEU JIEHTBI U3MEPSAETCS TEPMONIapaMU.
Ornpenenursb:
o dz
1. JluHEiHyI0 MJIOTHOCTH TEIUIOBOTO IMOTOKA HAa TPYOONMPOBOJE AMAMETPOM 7 =
1
170/160 mm ¢ wmzonsauumert u3 3oHoymTa / A = 0,072 Bm/wK Tonmuuor 110 MM, ecin
TEMIIEPATYPHI MOBEPXHOCTEH pe3nHOBOM / A = - 0,16 Bm/m *K/ neHTHI TOMIMHON 3 MM paBHBI 55
usl,5 °C.
2. Temmepatypy HOBEpXHOCTH TPYOOIIPOBO/IA MO U30JSLIKEH.
3. Ouenutp S(OPEKTUBHOCTH TPHUHATON TEIUIOM3OJAIMHU, ecld  KodHuImeHT
TENIOOTAYN B OKPYKAIOILYIO cpeny o= 5 Bm/u’ ‘K.
4. CyTo4HbI€ TOTEPH TEIJIOTHI B OKPYKAIOLIYIO Cpeny Ha JyiuHe 1 m.
5. OmubKy u3MepeHui, eciu MOCIeAYIOMUN paciyeT TeIUIOBBIX IMOTEPh MPOU3BOIUTH 10
dbopMynaM AJis IUIOCKOM CTEHKH.

Bapuant 9
W3BectHO, 4YTO mTpu paboTe XONOAWIBHOH YCTAaHOBKM TeMIIepaTypa HapyKHOM

MOBEPXHOCTHU €€ CTaIbHOTO / A = 48 Bm/m K/ tpybonpoBoaa nuamerpom 130/115 mm paBHa O u
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-3 °C cOOTBETCTBEHHO NP OTCYTCTBUU M HAIMYUU BHEIIHEH H30JAIIMU. MaTepuan u30JsIuu -
MIEPCTIHOW BOWIIOK / Agoiin. = 0,046 Bm/m *K/. Tommmnaa w3omsimuu S mm. Temmeparypa
okpyxkatomiero Bo3ayxa 30 °C. KoahduimeHT TenaooTaun K OKpyKaroleMy BO3IyXYy - BElIH-
YWHA TTOCTOSTHHAS M paBeH 12Bm/m K, . Onpenenurs:

1. TermonoaBoa k TpyOompoBoay Ha y4yactke 1 m juia cimyyas ¢ uzossinuei. /Tlotepu
XJIaIOTPOU3BOAUTEIHHOCTH /

2. TemnepaTypy mNpoTEKaloUIero B H30JMPOBAHHOM TpyOe TEIUIOHOCUTENS B
IPEINOJIOKEHUH, YTO KOA(PGUIUEHT TEeIUIOOTAa4yl OT BHYTPEHHEH CTEHKH TpYyObl K
TeIuIoHOCHUTENIO coctaBisieT 10 Bm/m K.

3. To ke, 4TO U B 1.2, paccMaTpuBas TPyOOIpoBOT 0€3 U3O0JISIIHH.

4. Kputnueckuii 1uaMeTp U30JISLHH.

5. TemnepaTypy MOBEpXHOCTH U3OJISAIINH.

Bapuanr 10
CranbHas Tpyba BHemHMM auamerpoMm 100 MM mpH TOJIIMHE CTEHKH 5 MM IOKpBITA

coeM acanbToBoil nsomsinuu. B Tpybe mporekaer Boga / ¢, =80 °C, 1= 1950 Bm/m ‘K
CHapyKu Tpyba OMbIBacTCs BO3LyXoM /f, =15 °C, o2 = 10,5 Bm/m 'K/ TennonpoBoaHOCTS

CTanu Ocr = 45 Bm/m "K acdanbra oy = 0,668m/m K. OnpenenuTs:
1. Kputnueckyro ToamuHy ciaos acdanbTa.
2. MakcuManbHOE 3HaUYEHUE TETIONOTEPb.
3. Teruonotepu ot TPyOBI 6€3 U30JISUHUK /BEIUYHHBL £, 02 OCTAIOTCS HCU3MCHHBIMH/.

4. Temnepatypy Hapy>KHOW MOBEPXHOCTH C KPUTUUECKUM CIIOEM.
5. TemnepaTypy TpyOOIpOBO/A O] H3OJISAIUEH.

Bapuanr 11
OrosieHHBIN AJIEKTPOIPOBOJ, UMEIOLIMNA TeMIiepaTtypy noBepxHocTu 90 °C, oxnaxmaercs

Ha Bo3ayxe. [luametp npoBona 2 mm. Temnepatypa Bozayxa 18 °C. Koaddunuent Temnoornaun
OT MPUBOJIA K BO3AYXY o= 22 Bm/m K.

Ornpenenursb:

1. TTotepu TEMIOTHI B OKPYKAIOIIYIO CPEY OT IEKTPOMPOBO/IA HA IJIMHE 1 M.

2. Temmepatrypy, KOTOpyi0 OyIeT HMETh MpPOBOJ, €CIM €ro IMOKPHITh H30JISALHUCH
TOJNIIUHON O = 5 MM, a CHIIy TOKa B MPOBOJE COXPAHUTh HEU3MEHHOW. TerIonpoBOAHOCTH
M30IHH Az = 0,16 Bm/m K. KoapdUIMeHT TerooTaayn K TOBEPXHOCTH U30JAIuH o2 =11
Bm/m K.

3. Kputnueckuit nuamerp u30Jsuu.

4. Temnepatypy HOBEPXHOCTHU H30JISIUH.

5. Cuny TOoKa, NPOXOJAILYI0 IO NMPOBOJHUKY, €CIM MaTepual MPOBOJHUKA - MENb C
yZeIbHBIM 3IeKTPHYEcKHM conpoTusiaerneM p = 0,018 Oamrmm? /u.

Bapuanrt 12
Ha TtpyOonpoBoje HapyXHBIM, THAMETPOM d = 60 mm wu Temmeparypoii
t = 320 °C ynoxeHa wu3omsauus ToamMHONM 30 MM, TEMJIONPOBOAHOCTHIO Mz =
=0,2 Bm/m K
Onpenenurs:

1. TemnepaTypy Hapy»KHOH IOBEPXHOCTH U3O0JIALMH IIPH TEILIOBBIX NMOTEPAX ¢, = 260
Bm/m.

2. Ilpu Tex ke TEIIOBBIX MOTEPSIX TEMIEpPaTypy MOBEPXHOCTHU M3OJSILMU MO GopMysiam
1A INIOCKOM CTEHKH.

3. OueHuTh 1eaeco00pa3HOCTh NMPUMEHEHHUS JaHHOTO THIMA H30JAIUU mpu o2 = 10
Bm/m K
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4. Ilpu ¢, = 260 Bm/m paccuuTath TEMIEPATYPy NOBEPXHOCTU U3OJSALMU, €CIH Ay =

0,2 + 5:10%, ucnonb3ys GOPMYJIBI ISt TIOCKOM CTEHKH.
5. OmnpenenuTs CYTOYHBIC IMOTEPU TEIUIOTHI OT HM30JMPOBAHHOTO TPYOONpOBOAA Ha
ydacTke JunHo# 10 .

Bapuanr 13
[Tnockyro moBepxHOCTh ¢ TemrepaTypoi 400 °C HeoOX0aMMO H30JMPOBATH TaK, YTOOBI

MoTepu TemaoThl He TpeBbimamd 450 Bm/m’ . TemmnepaTypa BHeNIHeH IOBEPXHOCTH
TETTION3OJISIIIMK TIPH 3TOM JI0JDKHA cOCTaBIATh He Oosiee 50 °C. Onpenenurs:

1. TonmmHy U30JSIUOHHOTO CJIOS U3 COBEIHUTA, TEIJIONPOBOIHOCTH KoToporo A = 0,09 +
87-10° Bm/m ‘K.

2. CyTOuHBIE OTEPH TEILIOTHI HA YUACTKE CTEHKH IIOMAIBI0 5 M 2.

3. KoadodunueHt Temnoornaun oT MOBEPXHOCTH H3OJSIIMU K OKPYXKAIOLIEMY BO3AYXY
temneparypoi ¢, =20 °C.

4. COOTHOILIEHHE MEXKIY yIEIbHBIMU TEPMUYECKUM COMNPOTUBICHUEM  TEILIO-
IIPOBOJTHOCTH 4Y€pPEe3 M3OJSALUMOHHBIM CIIOH W YAEIbHBIM TEPMUYECKHM CONPOTUBICHUEM
TEIUIOOTa4YM K OKPYKaloLeMy BO31yXy Temneparypoin ¢ = 20 °C.

5. Kak w3MeHHTCA TOJIIMHA HW30SMHOHHOIO CJO0S, €CIH B KadeCTBE W3OJIAIUU
HCIIOJIb30BaTh aCOECTOBYIO TKaHb C Ay = 0,05, a mOTepH TEMIOTH OCTAaBUTh HEM3MEHHBIMH.

Bapuanr 14
CTEHKM TI€YM COCTOSIT W3 BHYTPEHHETO CJIOSI HEPKABEIOUIEH CTalld TOJIUMHOW 15 mm,

MOKPBITOTO BHEITHUM CJI0€M acOECTOBOW M30JIALMHU TONMUHON 5 cu. TemnepaTypa BHyTpEeHHEH
MOBEPXHOCTH METAJUNIMUECKON cTeHKH paBHa 550 °C, a HapyxHOW moBepxHocTH acOecta 45 °C.
[Inomane mOBEpXHOCTH CTEHKH 1,5 M2 TemnonpoBOIHOCTh CTANIM U acOECTa COOTBETCTBEHHO Al
=19 Bm/m K, N»=0,7 Bm/m K.

Ornpenenursb:

1. CyTouHbI€ MOTEPU TEIUIOTHI YEPE3 CTCHKY.

2. CoOOTHOILIEHHE MEX]y TEPMUUYECKUMH COMPOTUBICHUSMH CJIOSA METaJyla U CJIOs
W30JISLHUN.

3. TemmepaTypy B MECT€ KOHTaKTa METaJljla U U3OJISLIHH,

4. Koo dunmeHT TerooTiauu K OKpyKaroiei cpene ¢ remneparypoii 20 °C.

5. I'pagueHT TeMmiepaTypsl 10 TOJIIIHUHE U30JIALHUH.

Bapuanr 15
KenezobeTronHast npiMoBasi TpyOa BHyTpeHHUM auameTpoM d» = 800 mm, HapyXKHBIM

muamerpoM d; = 1300 am u teruonpoBogHOCTIO A1 = 1,1 Bm/m ‘K nomxkHa ObITh QyTepoBaHa
BHYTPH OTHEYIIOPOM TETUIONPOBOIHOCTRIO A1 = 0,5 Bm/m K.

TennoBble MOTEpU € OJHOTO MOTOHHOTO METpa TPYOBI HE NOJDKHBEI mpeBbimarh 2000
Br1/M, a TeMnieparypa MoBepxXHOCTH Kele300eTOHHO# cTenku 7, He Bbime 200 °C. Temneparypa

BHYTPCHHEH [OBEPXHOCTH QyTepoBku 7, =425 °C.

Ornpenenursb:
1. Tommuny GyTepOBKH.

2. TemnepaTypy Hapy»HOI IIOBEPXHOCTH TPYOBI [ | s

3. Cpenuuii rpaAueHT TeMIepaTyphl 10 TOJIIIMHE (QyTEPOBKH.

4. CyTouHBIC IOTEPH TEIUIOTHI OT TPYOBI HA y4acTKe JTHHOU 10 .

5. Cpenauii KO3(pPHUIMEHT TEIUIOOTIAud OT KEJIe300€TOHHOH TPYOBl B OKPYIKAIOIIYIO
cpeny ¢ remneparypoit 20 °C.

Bapuant 16
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Mzonsmust tonmmaon 60 Mm ¢ Aws = 0,2 Bm/m K, cMOHTHUpOBaHa Ha TPyOOMpOBOJIE
nuamerpom  dz = 60 mu. TemmepaTypa HapyKHOI IIOBepXHOCTH Tpybomposona ¢, = 320 °C.

Temnossle motepu cocTaBiAlT ¢, = 260 B1/Mm.

Onpenenurs:

1. Temnepatypy Hapy>KHOM MOBEPXHOCTH U30JIILUHU O (GOpMYIIaM ISl HITUHAPHIECKOM
CTCHKHU.

2. Temmniepatypy Hapy>KHOM MMOBEPXHOCTU U3OJISIMH 10 (hOpMyJIaM Ui TUIOCKOW CTEHKH.

3. CyTouHbIe TOTEPH TEIUIOTHI HAa y9acTKe TpyOorpoBoaa aauHoi 10 m.

4. OueHutdb 3¢(HEeKTUBHOCTh NPUHATON H3O0JALHMU, €CTU KO3()PUIMEHT TEII00TAaYH OT
Hapy>KHOM TOBEPXHOCTH B OKPY KaroIyto cpeny o =7 Bm/m K

5. I'pagueHT Temmeparypsl Ha HapyKHOM IOBEPXHOCTH M3O0JIALMM, €CIU TeMIeparypa
OoKpy:xaroieit cpeasl cocrasiser 20 °C.

Bapuant 17
MenHblii TPOBOJ TUIOLIAABI0 CEYEHUsS 2 M’ MOKPBIT U30JISILIMEN TOMMMUHOU 4 MMm.

Cuna Toka, mnpoxonsmas mo nposoay, J = 16 A. YaenbHOe 3IEKTPUUECKOE CONMPOTUBIICHHE
Meau 0,018 Omemm/m, KOdQPHUIUEHT TEIUI00TIa4YH
OT TpoBOJa K BO3MyXy 17 Bm/v’ K, TEIJIOMPOBOAHOCTh HU3OJAIUU Aws = 1510 Bm/m K.
Temmnepatypa okpy:xatoiero Bozayxa 20 °C.

Onpenenurs:

1. HapyxHyto TeMreparypy MeIHOTO IPOBOJIHUKA 0€3 W3OS,

2. HapyxxHyto TeMrnepatypy MEIHOTO MPOBOIHUKA MO U30JISIIUEH.

3. Kputnueckuit nuamerp u30Jsuu.

4. Tlotepu 3JEKTPUYECKON MOIIHOCTH /B KWJIOBATT-yacax/ OT HarpeBa MPOBOJHHMKA 3a
cytku Ha jymnae 100 m.

5. TemnepaTypy HapyHOHU MOBEPXHOCTH U3OJISIINH.

Bapuanr 18
Kopnyc TemmooOMeHHMKAa HEOOXOJUMO  HW30JMPOBATh  acOECTOBOM  M30JIALIUCH

TemIonpoBoAHOCTEIO A = 0,13 - 0,15:10%/ Bm/m *K . HapyxHslil InameTp TemnooOMeHHUKa dy =
320 mm. TemnepaTypa Ha MOBEPXHOCTHU TeriooOMeHHuKa ¢; = 280 °C. DTy TemnepaTypy MOXHO
IOPUHATH TaKOW € M TOCe HaJOKEeHUs M30Jsiuuu. TemmepaTypa Ha BHEIIHEW MOBEPXHOCTU
M30JIIMM He noipkHa npesbimats 30 °C, a TEmIoBbIE MOTEPU C OJHOIO IMOTOHHOIO METpa
Kopmnyca tertoooMennnka 200 Bm/m.

Ornpenenursb:

1. Cpenuuii k03P PUITUEHT TETIIONMPOBOHOCTH U30JISAIINH.

2. TonmuHy ac6€CTOBOW U30JISIUH.

3. Onenuts 1eM€CO000pa3HOCTh TpUMeHEeHUs: acbectoBor wu3ossiuu. Koaddurment
TEMIOOTAAYN B OKPYKAIOILYIO cpeny o = 7 Bm/m’ ‘K

4. TemmepaTypy OKpyXaromen cpenbl, rae Oymer padoTaTh TEMIOOOMEHHUK C TaKUMH
napaMeTpamu.

5. CyTouHBIE TIOTEPU B OKPYXKAIOIIYIO CPey C KopIlyca TEIUIOOOMEHHUKA JJIMHON [ =
800 mm.

Bapuanr 19
Tpy6onpoBoa Hapy)HBIM quameTpoM di = 110 sm TOKPBIT CIIOEM WU30JISAIAN TOIIIHHON

80 mm. nuna tpybompoBona 7 m. Temmeparypa noBepxHoctu meramia 200 °C, remmnepartypa
Hapy>KHOM TOBEPXHOCTHM H3OJSIMKM HE JoJbkHa mpeBblmath 25 °C. TemmonpoBOAHOCTH
M30IIAIUHU 3aBHCUT OT TeMIEpaTyphl: Aus = 0,058 (1+2,5:10% t) Bm/u K

Onpenenurs:

1. TemnoBoil NOTOK OT TPyOONpOBOAA, pacueT MpPOU3BECTH Mo (opmynam s
LWIMHAPUYECKON CTEHKH.
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2. TennoBo# MOTOK OT TpyOoIpoBoa. PacueT npoussectu no ¢popmyiaaMm Ui MIOCKOH
CTEHKH.

3. CyTouHble OTEpH TEIJIOTHI OT TPYOONPOBOAA.

4. Onenutb 3PGEeKTUBHOCTh MPUHITON H3OJSIIUH, €CJIM KOAIPGUIIUESHT TEeIUIOOTIaul OT
TIOBEPXHOCTH M30JIALIMH B OKPYKAIONTYyIO cpeny o = 8 Bm/m’ K,

5. TemnoBo¥W TMOTOK OT HEHU3OJUPOBAHHOTO TPYOONMPOBOJA B OKPYKAIOIIYIO CPEemy C
temneparypoil 20 °C npu 3alaHHOM 3HA4YEHUU 0.

Bapuant 20
B HarpesarenbHO# Teun, Tae Temneparypa rasos ¢, = 1400 °C, creHKa BBIIONHEHA U3

TPEX CIOEB: AMHACOBOIO Kupruya ToiamuHonr 60 mm ¢ M = 0,35 Bm/m 'K, KpacHOTO KUpIIHYa
TommuHOH 250 mm ¢ A2 = 0,76 Bm/v’ K

METAJUIMYECKOTO KOXKyXa TOMIIMHON 5 mm ¢ A3 = 45 Bm/m *K;;. Temneparypa Bo3ayxa B
uexe £, =15 °C, ko3 UIHCHT TEIUIOO0TAAYH B [IEYH OT Ia30B K BHYTPCHHEH CTeHKe a2 = 120

Bm/m’ K, cHapyXu OT U30JIAIMH K BO3LyXa o2 = 25 Bm/m’ ‘K.
Ornpenenursb:
1. KoadurmeHT TemaooTaaun OT TOPSINX ra30B K BO3AYXY.
2. TennoBoii MOTOK Yepe3 CTEHKY IUIOMIAAbIO TToBepXHOCTH 0,5 M7,
3. IloTtepu TEIIOTHI 3a CYTKH.
4. TemmiepaTypbl Ha MOBEPXHOCTSIX BCEX CIIOEB.
5. I'pagueHT TemnepaTyp Ha rpaHUIle HApY>KHOU MOBEPXHOCTH C BO3-
TyXOM.

Bapmuanr 21
st oGecrieueHust TEPMUYECKON TPOYHOCTH TUIOCKOW CTEHKH TPATUEHT TeMIIEpaTyphl HE

JoJpKeH npeBblmath B Helt 500 K/u. Temmeparypa co CTOPOHBI XOJIOAHOM CTEHKH COCTABISET 35
°C, TommuHa cTeHKH 20 mm.

Ornpenenursb:

I. Temneparypy Ha TOpAYE€d CTOpPOHE CTEHKH NPUHUMAS TPAAMEHT TEMIEPATYpPhI
IIOCTOSTHHBIM.

2. KoaddummeHT TeriooTnadyd co CTOPOHBI XOJOJHOW CTEHKH, €CIH TeMIlepaTypa
OMBIBAOLLEH 9Ty CTEHKY )uakocty ¢, = 10 °C, a TemnonpoBoaHocTs creHku A = 0,5 Bm/m’ K.

3. II10THOCTD TEIJIOBOIO MOTOKA Ha MMOBCPXHOCTU CTCHKHU.
4. Koo durment remornepeadn 4epes mWIoCKyko CTeHKy, eci ¢, = 150 oc. .

CyTOYHBIE TOTEPU TEIJIOTHI OT IJIOCKOW CTEHKH TuIomaapio 0,5 m.

Bapuanr 22
CranpHoili TpyOonpoBon nuametpom 200 x 8 mm ¢ A =30 Bm/m ‘K TnpoyioxeH Ha

OTKPBITOM BO3JIyXe, TeMmIeparypa kotoporo paBHa -18 °C. BHyTpu TpyOBl ABMXKETCS BOJIa CO
cpenner Temmneparypoir 93 °C, a Ko3pPHUIMEHT TEIIO0TAaYH OT BOABI K Tpyde a1 = 820
Bm/»’ K . Jlnuna tpy6onposozaa 25 m, Kod3QGUIHEHT TEMIO0TAaYN OT TPYOhl K OKPYKAIOMIEMY
BO3YyXYy 0. 2 = 10 Bm/m? ‘K . Tpy6onpoBoj HOKPHIT CI0eM OUTYMHOM M30JIALMH TOMIIHHON 50
MM € TeTIonpoBOAHOCTEIO A= 0,1 Bm/m K.

Ornpenenursb:

1. [ToTepu TemIOTH TPYOOITPOBOIOM /B BaTTax/.

2. Temmniepatypy BHYTpEHHEN TOBEPXHOCTH TPYOOIIPOBOIA.

3. TemnepaTypy HapyHOH MOBEPXHOCTH U3OJISIINH.

4. Kputnueckuii J1uaMeTp U30JISLHH.

5. CyTo4HbIe TOTEPH TEIIOTHI OT TPYOOIIPOBOIa.

Bapuant 23
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B nex U3 KOoTenbHOM MOAAIOT TOPSIUYI0 BOAY MO CTANBHOM TpyOe nuamerpoM 58 X 3,5 mm
co ckopocteio 1,2 m/c. Boga Bxoaut B TpyOy ¢ temmeparypoi 90 °C. Cpenuuii ko3pdunreHt
TEMIOOTAAUM BHYTPU TpyOsI o 1 = 2000 Bm/m’ ‘K . K HapykHOMY BO3LyXy C TeMIeparypoii 2
°C TemnoTa OT TPyObl MEPEXOAUT ¢ KOG (PUIIMEHTOM TemnooTaauH o 2 = 35 Bm/m’ ‘K. Temo-
POBOJHOCTH cTanu A = 35 Bm/m K.

Onpenenuts:

1. Kakyto u30msmuio /mo Ko3pPUIHUEHTY TEIUIONPOBOAHOCTH/ HEOOXOIUMO BbIOpATh IS
U30JISIIMK TPYOBI, YTOOBI Npu ee Toimube 20 Mm nmaieHne TeMnepaTypbl BOJIbl OT KOTEIbHON 10
uexa He npesimaio 2 °C. PaccTosHue ot KotenbHOH 10 nexa 120 m.

2. Jluneiinbiit K03 PUIMEHT TeTUIONEpPEaaYN.

3. OueHnth 3P PEKTUBHOCTD MPUHITON U3OJISALINU.

4. Temnepatypy HOBEPXHOCTHU H3OJISAIUU. .

5. TemnepaTypy TpyOBI O] H3OJSAIHEH.

[Ipumeuanune. Ilotepu TemnoTel (Q MOXKHO ONPEACIHTH IO YPAaBHEHHUIO TEIJIOBOTO
Gananca Buna Q=m C, (¢,, - t,. ) TAe m = [ pye ' W MaCCOBBIH PaCXOA TEIVIOHOCHTENS, KI/¢C; f

- IUIOLIa/ib CEUCHHs TPYOONPOBOa; £, M £, - TEMIEPAaTypa BOJbI COOTBETCTBEHHO HA BXOJC U

BbIXOZle M3 Tpybomposoxa. Temnoemkocts Cp, ([ow/kzK) W TIOTHOCTs BOmbl p/ke/m’ /
OMpCACIIAAOT U3 CIIPAaBOYHbBIX T3.6JII/IL[.

Bapuant 24

Tpy6a OMBIBaeTCS U3HYTPH JABIMOBBIMH I'a3aMH, CHAPYKHU - BOHOi. JuameTp TpyOs —
1

166/140 mm, TemmonmpoBoAHOCTh Marepuana cteHku A= 50 Bm/m K. Kosddunuent
TEMIOOTAuH OT I'a30B K CTEHKE U OT CTEHKH K BOJE COOTBETCTBEHHO i = 45 Bm/m’ 'K u on =
2500 Bm/»’ ‘K. TemmepaTypa Ta30oB 1 BOJIbl COOTBETCTBEHHO paBHa 350 u 170 °C.

Ornpenenursb:

1. Jlunetinbit K03GOUIMEHT TETUIOOTIauH.

2. IloTepu TEMIOTHI C IIOTOHHOTO METPa TPYOBI 3a CYTKH.

3. TemmiepaTypy BHYTPEHHEH MTOBEPXHOCTH TPYOBHI.

4. Temnepatypy HapyXHOH MTOBEPXHOCTH TPYOBI.

5. JluHeWHy0 IUIOTHOCTH TEIUIOBOTO IOTOKa Yepe3 TpyOy mocie oOpa3oBaHHs Ha
Hapy>KHOU MOBEPXHOCTHU TPYOHI ci10st HaKkumu ¢ o2 = 1,1 Bm/m ‘K Tommuumuoii 1,5 mm, npu Tex xe
3HAUYCHMAX O, 02, ¢ t

aley 2 T oicy

Bapuanr 25
ITmockas crenka ¢ Temneparypor 650 °C u3zoaupoBaHa CIOEM BEPMHUKYJIUTA TOJIIIUHON

8 = 20 mm ¢ kosdppunuentom Temtonposoanoctu A= 0,072+ 0,26 10° Bm/m ‘K. TemmnepaTypa
Hapy>KHOM MOBEPXHOCTH €101 U30Jisuu coctapisieT 40 °C.

Ornpenenursb:

1. CpenHenHTETpabHBIA KOA(DPHUITUEHT TEIIIOMPOBOIHOCTH CIIOS U3OJISAIIHH.

2. TepMHUYECKOE COIPOTUBIIEHHUE CII0S U3OIIALUHU.

3. ILIOTHOCTH TEMIOBOTO MOTOKA Ye€pPEe3 U30JMPOBAHHYIO CTEHKY.

4. CyTouHBIE HOTEPH TEIIOTHI OT CTEHKH ILIOMA/BI0 HOBEPXHOCTH 3 M7 .

5. I'pagueHT TemnepaTypbl B H30JISIUOHHOM CJIOE.
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