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IHACIIOPT .
®OHJIA OHEHOYHBIX CPEJICTB 10 YYEBHOU JUCIUIIJIMHE
Tennomexuuxka

Koa xonTposmpyemoii HaumenoBanue

Ne KonTtposanpyembie pa3aeiibl (TeMbl)

KOMIIETEHIITMH OLEHOYHOT0
n/n JUCHMIIJINHBI
(WJIM ee 4acTH) cpeacTsa
1 OCHOBHBIE MOHATUS  H TOJIOKEHUS ) Omnpoc. JIaboparoproe
OIIK- 3aHsTue. Tecrt.
TEPMOJIMHAMUKH.
TemtoTa u TEIIOEMKOCTD raza. BHyTpeHHsI Omnpoc. JlaboparopHoe
2 JHe Pa6 OIIK-2 3aHsTue. Tecrt.
prus. Pabora.
ITepBbrii 3aKOH TEPMOTUHAMHUKH. Omnpoc. Jlaboparoproe

3 D OIIK-2 3ansaTHe. Tect.

HTJIbIINS. DHTPOIUS.
4 Bropoii 3akon tepmoaunamuku. Kpyroseie Ompoc. JlabopaTopHoe
OIIK-2 3aHsTue. TecT.
MIPOIECCHI.
TepMoauHaMUYECKHE MPOLECCHI UICATbHBIX Ompoc. JlaGopatopHoe

5 OIIK-2 3aHsaTHE. TecT.
ra3oB B 3aKPBIThIX CUCTEMAX
HuddepeHnmnansabie YpaBHECHUS Ompoc. JlabopatopHoe

6 OIIK-2 3aHsaTHe. Tect.
TEPMOJMHAMUKH.

TepMoguHamMu4eckne IIPOIIECCHI B Omnpoc. JlaGoparoproe

7 | peampHBIX Ta3ax u mapax. CBoiicTBa OIIK-2 samsTae. Tecr.
peaabHbIX Ta30B.

Tepmoaunamuka moToKa. KMcreuenue wu Ompoc. JlabopaTopHoe

8 OIIK-2 3anatue. Tecr.
JIPOCCEIMPOBAHUE Ia30B U MAPOB.
ksl TEIIOCUIIOBBIX YCTaHOBOK. Omnpoc. JlabopaToproe

9 OIIK-2 3anHsTHe. Tect.
XO0JIOAUIBHBIE MAILLIMHBI U KOMITPECCOpA.

10 | TerooomeH. OTIK-2 Ormpoc. JIabopaTropHoe

3aHsTue. Tect.

11 | TemtonpoBoaHOCT. OTIK-2 Omnpoc. JlabopaToproe

3aHsTue. TecT.
o Omnpoc. JTabopatopHOe

12 | KoHTaKkTHBIN TEMI000OMEH. OIIK-2

3aHsitue. Tect.
o Omnpoc. JJabopaTtopHOE

13 | KOHTaKTHBIHA TEMIO0OMEH. OIIK-2

3aHsitue. Tect.
Ompoc. JlabopaTtopHoe

14 | Termoorpaua. OIIK-2

3aHsTue. TecT.
Tennomnepenada. CIOXHBIM — TErIO0OMEH. Ompoc. JlaboparopHoe

15 MaccooOMmeH. OIIK-2 3aHsTHE. TecT.

16 OCHOBEI TEILIOBOIO pacudera OIK-2 Omnpoc. JIaboparopuoe
TEMI000MEHHBIX anmnapaTos. zansaTue. Tecr.
TenmosHepreTuyecKue YCTaHOBKH u Omnpoc. JIaGopatopHoe

17 OlIK-2 3amatue. Tect.
MIPOMBIIICHHAS YHEPreTUKa
KorensHbie ycranoBku. [lapoBsie u ra3oBbie Onpoc. JlaboparopHoe

18 TypOuHbl.  [IpuMeHeHHEe  TEIUIOTHI B OITK.2 sanatne. Tecr.
HedTerazono0. oTpaciu. OcHoOBBI

9HCPTOTCXHOJIOTHH.




MPUMEPHBIN NEPEYEHDb OIIEHOYHBIX CPEJICTB

IIpeacrasiienue
HaumenoBanue
Ne Kparkasi xapakTepuCcTHKA OLEHOYHOI0 OLIEHOYHOTI'0
OLICHOYHOTI'0
n/n cpeacTBa cpeacTBa B
cpeacTBa
donne
CpenctBo KOHTPOJISl YCBOCHHS y4eOHOTO
peA PO Y y Bomnpocel no
MaTepuaa TeMBI, pa3jiea Uiu pasieioB Tema /
1 Konnokuym JUCLUIIIMHBIL, OPraHU30BaHHOE KaK asenam
yueOHOe 3aHATHE B BHJIE COOECEI0BaHM p
JUCLUTIIUHBI
pernojiaBaTelis ¢ 00yJaroIMMHUCS
[IpoayKT caMOCTOSTENbHOM paOOThI
CTyACHTA, MPEJCTABIISIOMNNA COO0H
2 Hoxman, nyonuyHoe BoicTyruieHue [1o pemennto Tembl 1OKNIaA0B,
coO0ITICHUE OTpeIeTICHHON Y4EeOHO- TPAKTUICCKOM, COOOIIeHUH
y4e0HO-HCCIIEI0BATENbCKON WM HAyYHOH
TEMBbI
[IponykT camocToATeNbHON PabOTHI
CTYJIEHTA, IPEACTABISAIONINI cOO0M KpaTkoe
U3JI0)KEHHUE B MMCHbMEHHOM BH/JIC
MOJIyYEHHBIX PE3YJIbTaTOB TEOPETUUECKOTO Tenbl
3 Pedepar aHaJM3a OINpeIeIICHHON HayuyHOU (yu4eOHO- edbeparos
MCCJIEJIOBATENBbCKOI ) TEMBI, TJIE aBTOP peoep
pacKpbIBaeT CyTh HCCIEAYEMON MPOOIIEMBI,
MIPOBOJUT PA3IMYHbBIEC TOUKU 3PEHUS, a
TaK)Ke COOCTBCHHBIC B3IJISIbI HA HEE
o Bomnpocs k
4 DK3aMeH Hrorosas popma oLieHKH 3HaAHUM p
9K3aMEHY

. KpuTtepumn ouenku 3HaHuil ctygeHTa OmnucaHue rmokasarelied U KpUTEPUEB OIEHUBAHUS
KOMITETEHIIMI Ha pa3IMyYHBIX dTanmax MX (OPMHPOBAHHS, OMHUCAHWE IIKAIbl OIECHUBAHUS

(ITpunoxenue 1).

Bomnpocs! k I py0e:kHoi aTTecTanuu

1. Henwn n 3amaun TepmMoauHaMuku. [IoHATHE TEPMOAMHAMUYECKON CUCTEMBI.

2. W3zonupoBaHHas W HEWU30JIMpPOBaHHAs TEPMOJMHAMHYECKHE CHCTEMbl. PaBHOBECHBIE W
HEPAaBHOBECHBIE CUCTEMBI.

3. TepmoauHaMuyeckue mapaMeTpbl COCTOSHUS. YJENbHBIH 00BEM, IUIOTHOCTb, JaBJICHHUE,
Temneparypa (abcontoTHast TepMoguHamMuueckas mkasa reMieparyp (KensBuna, Llenbcus).

4. YpaBHEHHUE COCTOSHHUA. Y PaBHEHHUE COCTOSIHUS UI€aIbHBIX [a30B.

5. 3axonbl wupaeanpHblx ra3oB (boins-Mapuotra, [eit-Jltoccaka, Hlapnsg). OObenuHeHHOE
ypaBHeHHne MenneneeBa-Knaneiipona.

6. YpaBHEHHE COCTOSIHUS PEAIBHBIX I'a30B.

7. CMecu uaeanbHbIX ra3oB. J[aBieHue cMecH ra3os.

8. CocTaB cMecH ra3oB. BeipaxkeHruEe MacCOBBIX J10JI€H KOMIIOHEHTA.

9. BrlpaxkeHHe OOBEMHBIX J0J€H KOMIIOHEHTOB cMmecu. [lapuumanbHblii 00beM cMecH. 3aKoH
Awmara. OmnpeneneHue yaeabHOro 00bemMa CMecH.

10. Onpenenenue razoBoil MOCTOSHHON CMECH IO M3BECTHBIM MAcCOBBIM J0JsM. Kaxymiascs
MOJIEKYJISIpHAsl Macca CMECH I'a30B.

11. I'azoBas nocrossHHass. @OpMyIIBI ONpEECIIECHMUS.



12. Term1oeMKOCTb ra30B. 3aBUCUMOCTh TEMJIOEMKOCTH OT TEMIIEPATYypPHl.

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

14. Tepmoaunamuyeckuit mporecc. [lonarue penakcanum.

15. IlepBblil 3aKOH TEpMOIMHAMUKN. BHYTpEHHsIs SHEPT U CUCTEMBI.

16. O6parumbie 1 HeOOpaTUMBIE TIporiecchl. Pabora.

17. AHanuTH4ecKoe BbIpaXKEHHUE NIEPBOTO 3aKOHA TEPMOJMHAMUKHY.

18. BTopoii 3aKOH TepMOJIUHAMHUKH.

19. Hukn Kapno. Tepmuueckuit KIT/.

20. TepMoauHaMHYECKHE MPOIECCHI HICaTbHBIX Ta30B (M30XOPHBIN, H300apHBIH,
U30TEPMHUUYECKUH, a1nabaTHBIN, TTOJIUTPOIHBII) METO/ UCCIICAOBAHUS ITPOLIECCOB.

21. Ucredyenue ra3oB W mapos, ApoccerpoBaHue. TepMoarMHAMUYECKUNA aHAIU3 MPOLIECCOB B
Komrpeccopax. LMkl ABWraTteneil BHYTPEHHETO CropaHuss M Ta30TypOMHHBIX YCTaHOBOK.
[{MKJ1BI TAPOCUIIOBBIX YCTAHOBOK. LIMKJIIbI XOJIOAMIBHBIX MAIINH, TEILIOBOTO HACOCA.

Bonpocsl ko Il pyOeskHoi arrecTanumn

1. TepMoarHaMUYECKUE TPOIIECCH pealbHbIX ra3oB. [lap u ero cBoiicTBa.
2. OcHOBHBIE IOHATHS ITpoLiecca mapoodpazoBanus. HaceleHHbIN BOASHOI nap,

MeperpeThIil map (CTeneHb CyXOCTH U CTENEHb BIAKHOCTH Tapa).
3. Omnpezenenue mapaMeTpoB BobI U apa. PV-nuarpamma BoasiHOro napa.
4. Tepmudeckue IpOIECCH UCANBHBIX Ta30B B 3aKPBITHIX cucTeMax. M300apHbIN, H30XOPHBIH,
annabaTHBIA, WM30TEPMUYECKUN Tpouecchl (paboTa pacIIMpeHusi Mpolecca, H3MEHEHUE
SHTPOIIHH).
5. Outponus. PV-u TS- nunarpaMmsl.
6. Braxxuslii Bo3nyx. Brnaroconepkanue, abComOTHAS U OTHOCUTENbHAS BIaKHOCTh. CBOMCTBA
BJIQ)KHOT'O BO3/yXa.
7. CriocoOsl nepeiayu TerIoThl (TEIIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUYEHHUE).
8. TemneparypHoe moJie, W30TEPMUYECKas MOBEPXHOCTb, CPEJHUN W HCTUHHBIA TpPajUEHT
TeMIeparyp.
9. 3akon ®ypre. KoddduiumeHt TemIonpoBOIHOCTH, IUIOTHOCTh TEIJIOBOTO TIOTOKA,
KOJIMYECTBO TEIJIOTHI.
10. Ko punueHt TennonpoBogHOCTH, €r0 XapaKTePUCTHKA.
11. IlepeHoc TemnOTH TEIUIONPOBOJHOCTBIO MPH CTallMOHApHOM pexume. OIHOpoaHas
IJIOCKasl CTEHKA.
12. TlepeHoC TEIIIOTHI TEIUIONPOBOJHOCTBIO INPU CTALlMOHAPHOM pexume. MHorocioiiHas
CTEHKa.
13. JlelicTBUTENBHBIA IPOLECC HCTEUEHUS Tra3oB M mnapoB. (OCHOBHBIE 3aKOHOMEPHOCTH
TE4YeHUs ra3a B coriax u auddysopax. JpoccenupoBanue ra3os U Mapos.
14. Tpancdopmaropsl TeIIOTH. L[UKIBI XOMOIMIBHBIX YCTAHOBOK U TEPMOTPaHC(HOPMATOPOB.
15. OcHoBbl Teopuu nonodOus. OcHOBbl Teopuu mnoaodus. IloHsaTue o Meroxe aHain3a
pasmepHocTeil Teopun noaoous. Kpurepuanbusle ypaBHeHUs. PU3HYECKHI CMBICT OCHOBHBIX
KpUTEPUEB MO100MUSL.
16. Tenmoobmen u3nmyueHueM. TeruoBoil OanaHc Tyductoro terooomena. 3akoH Credana-
bonbumana. AGCONTIOTHO YEpHOE TENO.
17. TensooOMeH M3Ty4eHUEM CUCTEMBI TeJ B aOCOJIIOTHO MPO3pavyHO cpejie.
18. Koaddumment teronepenaun. TemnoBas uzonsmnus. TUITBI TETUIOOOMEHHBIX alapaTos,
KUIISITUIIHUKOB U ITOJ0TPEBATENEH.
19. Mexanu3m nporieccoB ropeHusi. OOIIMe MPUHIIUAIIB pacueTa MPOoIecCOB ropeHus. TermoTa
cropanus. ¥YcioBHoe TomuBo. [IpuBenennslie xapakTepuctuku. Kinaccupukays Tomims.
20. Bo3o6HOBIIsIeMbIEe 1 HEBO30OHOBIISIEMbIE UCTOYHHUKHU dHEPTUH. OCHOBBI SHEPTOCOEPEIKECHHS.
BTopuuHble SHEPreTHYECKHE PECYPCHI.
21. KotenbHble ycTaHOBKH. [lapoBbie U ra30Bble TYpOUHBI.



22. TemnmooOmenHble ammapaThl. (OCHOBBI  pacueTra  TEIUIOOOMEHHBIX  alnapaToB
PerenepatuBHble M cMecHTeNbHBIE TeruiooOMeHHUKU. [lokazarenu sddexruBnoctu: KII,
MHTCHCUBHOCTh TEIJIOOOMEHa, OTHOUICHHE PACXOJIHBIX TEIUIOEMKOCTeH, Kod(h(hUIueHT
TpaHc(hOpMaIMU TETIOTHI.

23. X0n0oauIbHbIE U TEIJIOHACOCHBIE YCTAaHOBKH.

24. Temnomepemaya 3ariayOleHHBIX  TpyOompoBogoB. TemmooOMeH B Oypsmuxcs,
9KCILTyaTallMOHHBIX U HAarHETATEJIbHBIX CKBAKMHAX

Bomnpocskl K 3k3aMeHy

Kon
Ne KOMIIETEHIIHH,
n/n Bonpock! HampaBJcHHUE
21.05.06
1 W3onupoBaHHas 1 HEM30JIMPOBAHHAS TEPMOJUHAMHUECKHE CHCTEMBI. OIMK-2
PaBHOBECHBIE 1 HEPABHOBECHBIE CICTEMBI.
2 TepMoauHaMUYEeCKHE TapaMETPbl COCTOSHUSI. Y IEIbHBIH 00BEM, ILJIOTHOCTS,
JaBJieHHe, TemIiepatypa (abComoTHas TEepMOJMHAMHYECKas IIKana TEeMIEpaTyp
(KensBuHa, Llenncus).
3 YpaBHEHHE COCTOSIHUSI. Y paBHEHUE COCTOSHUSI UICANIBHBIX T'a30B.
4 3akoHbl uaeanbHbIX ra3oB (boins-Mapuorra, ['eii-JIroccaka, [apis). OIK-2
O0bpenuHeHHOE YpaBHeHNE MeHeneeBa-Kamerpona.
5 YpaBHEHHE COCTOSHUSI pealIbHBIX T'a30B.
6 CMecu naeanbHBIX Ta30B. JlaBIeHNe CMECH T'a30B.
7 CocraB cMecHu ra3oB. BeipakeHne MacCOBBIX 10JI€ KOMIIOHEHTA.
8 Bripakenne 00beMHBIX JT0NIeH KOMITOHEHTOB cMecH. [lapimanbHenil 00bemM cMecH.
3akoH Amara. OnpenesieHrue yIeapHoro o0bemMa CMECH.
9 Ormpezenenne ra3oBoi MOCTOSITHHONW CMECH IO U3BECTHBIM MACCOBBIM JOJISIM. OITK-2
Kaxxymasicss MoJIeKyJIsipHasi Macca CMECH ra3os.
10 | I'azoBas noctosHHAas. POpMYIIbI ONPEAECICHHUSL.
11 | TennoeMKoCTh ra3oB. 3aBUCMMOCTb TEMJIOEMKOCTH OT TEMIIEPATYPBhI.
12 | Maccogasi, MoJibHas 1 00beMHasI TEIUIOEMKOCTH. Y paBHeHHE Maiiepa.
13 | TepmogunamMuueckuii mpouecc. IloHsITHE penakcaluu.
14 | IlepBblii 3aKOH TEPMOJMHAMUKH. BHYTpEHHSIS1 SHEPTUsi CUCTEMBL.
15 | ObpaTtumMele 1 HeoOpaTHMBble pouecchl. PadoTa.
16 | AHaiMTHYECKOE BBIPQKEHUE NIEPBOr0 3aKOHA TEPMOJUHAMHKH.
17 | Bropo#i 3aK0H TepMOIUHAMHUKH.
18 | Iukn Kapuo. Tepmuueckuii KI1/1.
19 | TepMoguHAMUYECKHUE MTPOIIECCHI UICATBHBIX T'a30B (M30XOPHBIH, N300apHBIH,
M30TEPMUYECKUH, aAnabaTHBIN, MOTUTPOIHBII) METO UCCIEAOBAHHS IPOLIECCOB. OTIK-2
20 | TepmoauHamuuecKue MPOLECCH peabHbIX ra3oB. [lap u ero cBoicTBa.
OcHoBHBIE OHATHUS MpolLiecca napoodpazoBanus. HackieHHbIN BOASHON nap, OIlK-2
neperpeThlii nap (CTeneHb CyXOCTH U CTENEHb BIAXKHOCTH Hapa).
21 | Onpexnenenue nmapaMeTpoB BOJBI U mapa. PV-auarpamma BoasHOTO mapa.
22 | Tepmudeckue poIecChl HACATBHBIX Ta30B B 3aKPBITHIX crcTeMax. M306apHbIi,
M30XOPHBIH, aanadaTHbIN, N30TepMUUECKUH rponecch (padoTa pacinpeHus
rporiecca, N3MEHEHHE SHTPOIIHN).
23 | Outponwus. PV- u TS- nuarpammsl.
24 | Bnaxusrii Bo3ayx. Bmaroconeprxanne, abcomoTHas M OTHOCUTENbHAS BIAXXHOCTb.
CBoJiCTBa BJIaXXHOTO BO3AYXA.
25 | TepmouHaMHUYECKHE IIMKJIBI IBUTATEIEN BHYTPEHHETO CrOpaHMsI
26 | Llukiiel mapoBhIX MaIIMH.
27 | Hcreuenne ra3oB U mapoB, ApOCCENUPOBaHUE. TepMOAN-HAMIYECKAN aHATTN3 OIK-2
MIPOLIECCOB B KoMIpeccopax. LIMKIIbI [BUraTeneil BHyTpEHHErO CrOpaHus U




I‘aBOTyp6I/IHHBIX YCTaHOBOK. LII/IKJ'H:I MapoCUJIOBBIX YCTAaHOBOK. ]_II/IKJII:I XO0-
JIOAWJIBHBIX MalllMH, TCIIJIOBOI'O HACOCa.

28 | Outponus. PV- u TS- nuarpamMmsi.

29 | Bnaxnsrii Bo3ayx. Brnaroconeprxanue, abCOIIOTHAS U OTHOCUTEIIbHAS BIAXKHOCTb.
CBoiicTBa BIXXHOTO BO3AYXA.

30 | CnocoOsI Iepeaady TEIIOTHI (TEMIOMPOBOIHOCTD, KOHBEKITHS, N3TyUCHHE).

31 | TemmeparypHOe 10JIe, H30TEPMHUYECKasi TOBEPXHOCTD, CPEIHIA N MCTUHHBINA
TPaJUCHT TEMIEPATYP.

32 | 3akon ®ypbe. KoadummeHT TEII0npoBoAHOCTH, TNIOTHOCTh TEIUIOBOTO MOTOKA,

KOJIMYECTBO TETUIOTHI.

33 | KoadurmmeHT TemIonpoBoHOCTH, €r0 XapaKTePUCTHKA.

34 | IlepeHoC TEIUIOTHI TEIUIOMPOBOIHOCTHIO TP CTAITMOHAPHOM PEKHUME.
OnHOpoHast MIIOCKasl CTCHKA.

35 | IlepeHoc TEMIOTHI TEIUIOMPOBOIHOCTHIO MIPH CTAITMOHAPHOM PEXHIME.
MHorocnoiiHasi CTeHKa.

36 | JleWCTBUTENbHBIA MPOIECC HCTCUYCHUS Ta30B U IapoB. OCHOBHEIE
3aKOHOMEPHOCTH TeUCHUs Taza B coruiax u nuddysopax. [ApoccenupoBaHue razos OIIK-2
Y TIapOB.

37 | TpancdopmaTopbl TeIIOTHL [IMKIIBI XOJOUIBHBIX YCTAHOBOK U
TEPMOTPaHC(HOPMATOPOB.

38 | OcHoBHBI Teopun mogobus. OcHOBEI Teopuu noaoous. [lorsTre o MeToe aHamm3a
pasMepHocTel Teopun mogodus. KpurepuansHsie ypaBHeHHsI. DU3HUeCKHiA OIIK-2
CMBICJI OCHOBHBIX KPUTCPUCB HO)IO6I/I$1.

39 | TemnooOMeH uznydeHueM. TerioBoi OanaHC JIy9UCTOro TEII000OMeHa. 3aKOH
Credana-bompimana. AGCONIOTHO YEpPHOE TETIO.

40 | TemmooOMeH M3TyUYCHHEM CHCTEMBI T B a0COIIOTHO MPO3PAvHOM cpene.

41 | Koadpdunuent temnonepenaun. Tertoast n3onsius. TUIB TEIIO0OMEHHBIX
armnapaToB, KUIIATUJIBHHUKOB U HOHOFpeBaTeHeﬁ.

42 | MexanusM mporieccoB roperus. OOIIre MPUHLUIIBI pacyeTa MPOoIeCCOB TOPEHUS.

Temnora cropanus. YcioBHOE TOIUIUBO. [IpuBeieHHbIE XapaKTEPUCTUKH. OIIK-2
Krnaccudukarus Tomims.

43 | Bo300OHORBIISIEMbIC U HEBO300HOBIIAEMbIC UCTOYHHUKH SHEPTUK. OCHOBBI
sHeprocOepekeHrs. BTopudHbie YHEpreTHYeCKHe PECypChl.

44 | KotenbHble ycTaHOBKH. [lapoBbie U ra30BBIE TYPOUHEI.

45 | OcHOBHI pacueTra TeIJIO0OMEHHBIX armmaparoB. Terionepeaya 3ariyOJeHHBIX

DIIPOBOIOB. TeII0-00MeH B OYPSAIIUXCS, SIKCIUTYaTalIMOHHBIX U HArHETATEIbHBIX
KHHaX
46 | TemmooOMeHHEBIE ammapaThl. PereHepaTuBHBIE U CMECHTENBHBIE TEIII0O0OMEHHUKH.
3arenu dpdexkruBroctr: KI1/], MHTEHCMBHOCTD TEIIJIOOOMEHA, OTHOIICHHE OIIK-2
JTHBIX TEIUIOEMKOCTeH, K0d(unmeHT TpancopmMannu TerIoTh.
47 | XonoauJabHbIE U TEIJIOHACOCHBIE YCTAHOBKHU.
48 | Termonepenaya 3ariayOJieHHBIX TPYOONPOBOAOB. Temioo0MeH B Oypsiuxcs,

OKCILTYAaTAlIMOHHBIX YU HArHCTATCJIbHLIX CKBaAXXMHAX




OO6pa3er; 6mieTa K S5K3aMEeHY

'PO3HEHCKU T'OCYIAPCTBEHHBII HEDTSIHOW TEXHUYECKHUIA YHUBEPCUTET
KADE/IPA "TEIVIOTEXHUKA U IT'HJ/IPABJIMKA"

JucuuniamHa TenjaoTexHuKa

Bujger Ne 1

1. | TepmoarHaMHUUECKUE TApaMETPhl COCTOSHUS. YJICNbHBIM 00bEM, IUIOTHOCTb, JABJICHUE,
Temneparypa (abcositoTHas TepMoAMHamMuueckas mkaia remineparyp (KensBuHa, Llenbcus).

2. | Onpenenenuie mapaMeTpoB BOJIbI U nlapa. PV-nuarpamma BoJsiHOro napa.

3. | OcHoBbl Teopun nonodus. OcHoBbl Teopuu noaoous. IlonsaTre o MeToae aHanu3a
pa3MepHocTell Teopun nopodus. Kpurepuanbuele ypaBHeHus. U3nueckuii CMbICIT
OCHOBHBIX KpUTEPUEB M10100MUS.

4. | TennooOMmeH uziyuenueM. TerioBoii 6anaHc gyuyucroro TemioooMena. 3akon Credana-
bosbiiMana. AGCOIIOTHO YepHOE TEJNO.

3aB. kadenpoit
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes




Omnucanue mokazaTeneii U KPUTEPUEB OICHUBAHMS KOMIIETEHIIMI Ha pa3lUYHBIX 3Tanax ux (popMUpOBaHUA, ONUCAHUE

IIKaJbl OOCHHUBAaHUA.

Ipuiaoxenne 1

IInanupyemsle pe3yjbTaTbl 0CBOCHHUSA Kpurepun oneHuBaHus pe3y/IbTaTOB 00yYeHHs] HaumenoBanue
KOMIECTCHIHA MeHee 41 6aJ10B 41-60 6ays10B 61-80 6as10B 81-100 6ansoB OLICHO"HOI'0
(Hey10BJIETBOPHUTEJIBLHO) (Y10BJIETBOPUTEIbHO) (xopomuo) (OTIMYHO) cpeAcTBa

TCXHOJIOTHYCCKHX ITPONCCCOB HA BCEX CTAAHUAX pa3pa60TKH M

HIugp xkomnemenyuu: OIIK-2 crocoOeH I0JIb30BaThLC IPOrPaMMHBIMH KOMILICKCAMM, KaK CPEJICTBOM YIPABIICHUS U KOHTPOJIS, COIIPOBOXKICHUS
SCTOPOKJICHHUI YIJICBOJIOPOJOB M COYTCTBYIONIUX IIpolieccoB coznacno PIOC BO

3HaTh: TepMoIUHAMUYECKHE TTapaMeTphl
COCTOSIHUS Ta3a, OCHOBHBIE 3aKOHBI

TCPMOJUHAMUKU U TETJIoONEpCaadn

®parMeHTapHbIC 3HaHUS

Henomnxbie 3HaHUSA

CdopmupoBaHHbIE, HO
CoiepIKalIie OTACTbHBIC
pOoOEITbI 3HAHUS

CdhopmupoBaHHbIe
CHCTEMATHYECKHE

3HaHUA

KOHMpOaupyiowue

YMeTh: UCIOJIb30BaTh U3YyUEHHBIH MaTEpUal 110
TETJIOTEXHHUKE B PELICHUH POOIIeM
TEXHOJIOTUYECKHX MTPOLIECCOB JTOOBIUU U
OTTpy3KH He(PTH M HEPTETIPOIYKTOB

YacTHuHbBIE yYMCEHUA

Henonasie YMCHUA

VYMeHus noaHble,
TOITy CKArOTCSl HEOOIIBIIINE]

OIINOKH

CdhopmupoBaHHbIe

yMeHUs

mMamepuanst no
oucyuniune, , 3a0aHus
07151 KOHMPOIBLHOU
pabomvl, 3a0anus O
1abopamopHot

Biaagern: CITIOCOOHOCTHIO UCTIOJIB30BaHUS
IIPOTrPaMMHBIX KOMIIJICKCOB 3HaHUH B 00J1aCTH
TCIVIOTCXHUKHU JI1 KAYCCTBCHHOT'O YIIPABJICHUA
COITPOBOKACHHNA U KOHTPOJIA MTPOU3BOACTBECHHBIX
TEXHOJIOT'MYECKUX MMPOLCCCOB

YacTuuHoE BiIajcHUE

HaBbIKaAMHU

Hecucremarnueckoe

MMPUMEHCHUEC HABBIKOB

B cucrematniaeckom
TIPUMEHEHNY HaBBIKOB
JIOIYCKArOTCSl TPOOeITBI

VYcenenHoe u
CHCTEMATHYECKOE

MNPUMCEHCHUC HABBIKOB

pabomul, mecmoswle
3a0aHus, memol
[pepepamos, doknaoos




KoHTpo/bHO-U3MEepUTEIbHbIE MATEPHUAJIbI K JTUCHUIIJIHHE
«Tenm1oTexXHUKa»
4.1 TectroBble 3a1anusi K 1 pyOe:kHOI aTTecTAIIMU MO AUCHHUILVIHHE « TeroTexHuKka»

TEPMO/IUHAMKA TECT Nel
I Kakas u3 nepe4ncjeHHbIX BeJIUYHH HE MOKeT ObITh MapaMeTPOM COCTOSIHHUSA?
1. Oobem 3. AOcosloTHasi TeMIiepaTypa
2. IlnoTtHOCTDL 4. A0GCOJIIOTHOE JaBJIeHHE

11 Yxkaxure ypasHenue Kiianeiipona

1. PV =MRT 2. PV =RT
3. Pv=RT 4. Pv=""RT
M
111 3axon Maiiepa sl e JMHMIBI MACCHI:
1.Cr—Cyr =4R 2.C, —C, =4R
3. C,—C, = AR 4. C,—C,=AR
IV~ Ot kakux nmapaMeTpoB 3aBHCHT BHYTPEHHsISI JHEPrusi MPOCTOro Tejaa?
1. U= U(t, V) 2. Bce oTBETHI BEpHBI.
3. U=U(P,V) 4. U=U(P,t)

V  Yrto Ha3bIBaeTcs TepMoOaMHAMU4YecknM npoueccom (Kakue u3z oTBeTOB paBUIbHBIC)?
1. CoBOKYNHOCTH HeNpePHIBHO N3MEHSIOIIMXCH COCTOSIHUIT paccMaTpuBaeMoii
CHCTEMBI.
2.  DTO COBOKYNHOCTb COCTOSIHHH CHCTEMBI.
3.  CoBOKYIHOCTH CBOMCTB, ONpeeJsII0IHX TEPMOIMHAMHYECKYI0 CHCTEMY.
IIpouecc, KOTOPBI MOKET MPOTEKATH KAK B MPAMOM, TAK U B 00paTHOM
HAaNpPaBJIeHUU.
5. Her npaBWJIBHOIO0 OTBETA.

b

VI  Yro gaer niomans ¢purypsl nox kpuBoii npouecca B P - V koopaunarax?

1. Tensioo6mMen nmpouecca. 3. lIpupamenue
BHYTPEHHEH DJHEPIUH.

2. YBeqnueHune JHTAJIBIIMHA rasa. 4. PaGoTy, coBeplIEHHYIO
razam.

VII Yemy paBHa MHTErpajibHasi BeJIHYHMHA TEPMOJAMHAMHYECKON PadOTHI B H30XOPHOM
npouecce?

1. L1,2 :P(Vz - Vl) 2. Ll,ZPm (Vz - Vl)
2

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

VIII Yrto Takoe cMech razos?
1. Cucrema tes1 (KOMIIOHEHTOB), XHMU4YECKH B3aUMO/1€iiCTBYIOIIIMX MEKIY CO0O0ii.
2. JTo BewmecTBo, Bce MOJIEKYJIbl KOTOPOI0 OJHHAKOBBI.
3. Cucrema Tejl (KOMIIOHEHTOB), XHMHYeCKH He B3aUMO/1eliCTBYIOIIUX MEKAY
co00i.
4. Jro Bemectso Tuna H20, CO2, CO4 u ap.

IX VYkaxkure ypaBHeHHe, BbIpaxkawlulee 3aKoH JlaabToHA.

1. P, =Fr 2. PCquz'Pi
io1



P

i=1

3. PCM:Z’”I'PI' 4. Py
i1

X Yro Ha3bIBaeTcs KPYroBbIM NpoueccoM (UKI0OM)?
1. IT0 3aMKHYTbIe POLECCHI, XapPAKTEPHU3YIOLIHECH BO3BPATOM
padoyuX TeJ B HCXOJAHOE COCTOSTHHE

2. JT0 npouece, B KOTOPOM § dz#0
3. D70 npomuecc, B KOTOPOM §5Q =0
4. DJro mpomecc, B KOTOPOM §5L =0

XI Ykaxure K.1.J. TepMoAMHAMHYeCKOro uukjaa Kapuo.

L

I -T, 1

0,

[}

1. n=

3. n=1-

XII B kakoMm mpouecce M3MeHeHHe BHYTPEHHEH SJHEPIrud 1eaJbHOI0 ra3a paBHO HYJIIO?
1. B u3oxopuyeckom 3. B uzo6apuyeckom
2. B u3oTrepMHYECKOM 4. B aguadaTHomM

TEPMOJAUHAMEKA TECT Ne2

I Kakasa mxkana remnepatyp Mcnojb3yercss B TepMOJUHAMHUKE?
1. Heabcus 3. ®apenreiiTa 4. KeabBuHA
2. MexayHapoaHasi NPAKTHYeCKas CTOrPajgycHasi IIKaJa

Il  ®usnyeckuii cmpicn R
1. Jrto padora pacmupenus 1 Kr raza npm uM3MeHeHHU TeMmmepaTtypbl Ha 1° B
n300apHOM npouecce.
2. Jro padora pacuiupenusi 1 kMoJjis ra3a npu U3MEHEeHUH TeMIlepaTypsbl Ha 1°.
3.  JT0 ra3oBasi HOCTOSIHHAS.
4 J10 padora pacumpenus 1 ky6.m. raza

III Cas3b Me:K1Y NJIOTHOCTBHIO U y/IeJbHBIM 00beMOM

M vV 1 v
1. p=— 2. p=— 3. p=— 4. p=—
v % % M
1V HN3meHsATCS JIM IOKA3aHHE MAHOMETPA Ha cOCy/le IPHU MOAHATHHU €ro Ha

00J1b11Y10 BBICOTY (00J1ee 100 m)?

1. YBeaunuuBaercs 2. He u3mensercs
3. YMenb1iaercst 4. CTpeska ycTaHoBJieHA HA "HyJie”
A Kakas BeJuunHa qaBJIeHHS HaHMeHbLIIAsA?
1. 1 u/m? 2. 1 kr/em?
3. 1 mm BoA.CT. 4. 1 MM prT.cT.
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VI HNneanbHbIMU ra3aMu Ha3bIBAKOT TAKHE, KOTOPbIE:
Hoxgunnsrres 3akony boitis-Mapuorra.
Homunnsrres 3akonam boiuns-Mapuorra u I'eii-JIroccaka.
Hogunnsrorces ypasuenno Kinaneiipona.
Bce orBeThI IpaBUIIBHBIE.

VII VYkaxure MCX0IHOe YPABHEHHE NEPBOI0 HAYAJIA TEPMOIAMHAMMKY 10 BHEIIHEMY
0asiaHCy 1JIM1 JIEeMEHTAPHOro npouecca?

1. 0,=U,-U, +A4L, 2. 80 =dU+6L

3. 0,=U,-U, +A4L, 4. 6Q=dU + AoL
VIII Ot Kakux NapaMeTpoB 3aBHCHT BHYTPEHHSIS YHEPTUsl MPOCTOro TeJa?

U= U(l‘,v) 2. Bce oTBETHI BEPHBI.

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

IX Ot kakux napaMeTpoB 3aBUCUT BHYTPEHHSISl JHEPrusi HAeaJbHOro rasa?
1. U=U() 2. U=U(ty) 3. U=UPyv) 4
U=U(P,t)

X Yemy paBHA HHTEerpajibHasi BeJUYMHA TEPMOIHHAMHYECKOH PadOTHI B H30XOPHOM
npouecce?

1. L1,2 :P(Vz _Vl) 2. L1,2Pm(V2 _Vl)

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

XI  Ykakure MacCcOBYI0 KOHLEHTPALMIO

) G G,
QI == ° qz =
G G
T </
G G
XII VYkaure K.I.J4. TepMOAMHaAMU4Yeckoro nuukJaa Kapuo.
T T
1. n=—>os= 2. n=1--=2
T,-T, T,
. n_l_\Qi n_\QS
o AL
TEPMOJIUHAMKA TECT Ne3
I Yemy paBen 1 MM pTyTHOIO cT0J10a?
1. 10 kr/m? 2. 13,6 MM Boa.CT.
3. 9,8 n/cm? 4. 1,02 bap.

II Cas3b MekAy IVIOTHOCTBIO M YAeJIbHBIM 00beMOM
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M V
1. p=— 2. p=—
% %
1 v
3. =— 4 =—
p=- p==
111 YaeabHbIH 00b€M BLIYHCISETCS:
M
1. v=— 2. v= P
Vv Vv
Vv V
3. v=— 4. v=—
M p
1A% Yro Takoe TepMOAMHAMHMYECKAs cucTeMa?

1. CoBOKYNHOCTH MATEPHAJBbHBIX TeJI, B3AUMOACHCTBYIOIIUX MEKIY

co00#i U ¢ OKpYy:KaIIel cpenoi
2. ToJabko NaeaJJLHOIO ra3a
3. ToJbKo Hec;kMMaeMast )KUAKOCTb
4. Bce oTBeTHI NPaBUJIbHBIE

V  Vkaxwute ypaBHenue Kinaneiipona?

1. PV =RT 2. Pv:IiT
3. Pv=GPT 4. Pv=RT

VI JlaiiTe onpenesienue qaBJjieHusi?
1. /laBJjeHue okpy:kawoueii cpeabl?
2. Cwuia, oTHeCEeHHAsl K eIMHUIlE IOBEPXHOCTH.
3. Cuna, paBHOMEpHO pacnpe/ejieHHasi 10 MOBEPXHOCTH.
4. Ilpenes BeJTMYHMHBI OTHOLICHUSI HOPMAJILHOM COCTABJISAIONIIEH
CIJIBI K TJIONIAIM, HA KOTOPYIO AeiCTBYeT cHJa.

VII YTto coboii npeacrasJisieT yaeJbHasi JHTAJIBIUS MPOCTOro Tesa?

1. i=U+ APv 2. h=U+ APV
3. i=U+PV 4. i=U - APv
VIII PaGora u3MeHeHHs1 00beMA ABJIACTCH:
1. ®yHkumei cOCTOSAHUSA. 3. dynkumei npouecca.
2. O06a oTBeTa NPaBUJIbHBI. 4. Her npaBUJILHOIO OTBETA.

IX Yro gaer miomaas gurypsl nox Kpusoii npouecca B P - V koopaunarax?
1. TemnoodMeH mpouecca.
2. IlpupameHue BHyTPpEHHEH JHEPIUH.
3. YBeauueHue IHTAJIBIINH Iasa.
4. Pa6orty, coBepIIEHHYIO ra3am.

X Yemy paBHA HHTErpajibHASl BeJIMYMHA TEPMOAMHAMHYECKOH PpadoThI B
H30XOPHOM Hpouecce?
L L1,2 :P(Vz _Vl) 2. L1,2Pm(V2 _V1)
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2
3. L,=0 4. L,=[PdV
1

XI  YkaxuTe MOJBLHYI0 KOHUEHTPALUIO

XII  Yrto Ha3zpIBaeTCs KPYroBbIM NMpoueccoMm (HUKJI0OM)?
1. DTo 3aMKHYTBIE MPOLECChl, XAaPAKTEPHU3YIOILIHECS BO3BPATOM
paGoyuX TeJl B HCXOJHOE COCTOSTHHE

2. OT0 mpouecc, B KOTOPOM f dz+0

3. 9T0 mpomecc, B KOTOPOM §5Q =0

4. Bce oTBeTHI NIPaBUJIbHbIE
4.2 TecroBble 3aganns K 1 py0e:xkHOM aTTecTAllUN
KAPTOYKA Ne 1
(I7s1 TECTOBOM OIIEHKHU TEKYIEH YCIIeBaeMOCTH CTY IEHTOB)

1. [lenu n 3agaun TepMoauHamMuKu. [IoHsATHE TEPMOINHAMUYECKOW CUCTEMBI.
2. Kakoe u3 HMXKe NPUBEACHHBIX YPAaBHEHUH SBIISETCS] YPABHEHUEM COCTOSHUS UACATBHBIX

razos?

a) PV = mRT

6) PV = uRT

BP+ L = _RT
Vi V-6

3. M306apHblii poliecc — 3TO MPOIECC, IPH KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) remneparypa (T = const)
0) o0bem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 2
(171 TECTOBOM OLIEHKHU TEKYIIEH YCIIeBAEMOCTH CTYACHTOB)
1. TepmonnHaAMUYECKHE TAPAMETPHI COCTOSTHHUSL.
2. BHyTpeHHsIs SJHEPTUs CUCTEMBI — 3TO:
a) MpoLIECC MEXAHUYECKOTO U TEIJIOBOIO B3aUMOAECUCTBUI

0) CBOMCTBO CaMOM CHCTEMBI, OHAa XapaKTEPU3yeT COCTOSIHUE CUCTEMBI
B) CBOWCTBO aJlTUTUBHOCTH

13



3. Kakoe u3 HuXe NpUBEACHHBIX YPaBHEHU UCTIOIB3YETCS ISl ONIPENEICHNUS TEPMUUECKOTO
K03(ppULIMEHTa OJIE3HOrO ACHCTBUS:

a)ntziz Ql _QZ
0O, o,
0)Li=Qi—Q2
T A BN
Tl Tl

KAPTOYKA Ne 3
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)

. 3axoHbl UaeanbHbIX razoB (boitns-Mapuotra, I'eii-JIroccaxka, [llaps).

. I30X0pHBIN TpoIece - 3TO MPOIECC, TPU KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) pacxon (G = const)
0) o6veM (V = const)
B) nasienue (P = const)

N —

3. Uemy paBHa raszonas noctosinHas «R» nus 1kr raza?
a) 8314 [ / kmonv K
0) 8338 Jowc / kmonw K
B) 8318 [Joic / kmonw K

KAPTOYKA Ne 4
(ISt TECTOBOM OIIEHKHU TEKYIEH YCIIeBaeMOCTH CTYIEHTOB)
1. Tepmonunamuueckuit mpouecc. [lonsiTue penakcanuu.

2. TemIoeMKOCThIO Tella Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOThI, HEOOXOIMMOE ISl U3MEHEHUsI TEMIIEpaTyphbl Tella Ha CTO IPajycoB
0) KOJIMYECTBO TEIJIOTHI HEOOXOIMMOE JIJIsl U3MEHEHHsI TEMIIEPATypPhI Tella Ha ThICSUy
rpagycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE AJII M3MEHEHUS TeMIIepaTyphl Tela Ha OJUH TPaayc

3. OTHOCHUTENIbHAS BIAKHOCTh - TO:

a) OTHOIICHUE KOHIIEHTPAIIUU BOSTHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHIIEHTPAIlMX BOJSTHOTO Mapa HACHIIIIEHHOT0 BO3/yXa MJIU T'a3a MPH OJUHAKOBBIX
TeMITepaTypax M JaBJICHHUIX

0) OTHOIIIEHHE MACChl BOASIHOTO Tlapa HEHACBIIIEHHOTO BO3/TyXa WM T'a3a B KOHIICHTPAIUH
CyXOro BO3/IyXa WJIA Ta3a NPy OJMHAKOBBIX TEMITEpaTypax M JTaBJICHHIIX

B) Macca BOJSTHOTO Tapa B rpaMMax, MPUXOJIIasicss Ha [ Kr aOCOMIOTHO CyXOro BO3ayxa

KAPTOYKA Ne §

(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIeBaeMOCTH CTYIEHTOB)
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1. BHyTpeHHSISI SHEPTHUS CUCTEMBI.
2. Kakue U3 HUKE MPUBEICHHBIX MAPaMETPOB COCTOSIHHS TEPMOIMHAMUYECKON CUCTEMBI HE
SIBJITIOTCS] TAKOBBIMU ?

a) TemMrmeparypa

0) naBiieHue

B) TEIIOCOCPKAaHNE

T') INIOTHOCTD

1) YIETbHBIH 00heM

3. 3akon JlanbToHa (hOPMYITUPYETCS TAK:
a) 1aBJICHHE CMECH PABHO Pa3HOCTHU MapIHAIbHBIX JTABICHUN KOMIOHEHTOB
0) oO1iee 1aBIeHUE CMECH PaBHO CyMMeE MaplHalbHbIX JaBJICHUN
B) o011iee JaBIeHUEe CMECH PaBHO IMPOHU3BEICHUIO IaBJICHUN

KAPTOUYKA Ne 6
(I7st TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTY IEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuit KIT/I.
2. Kako# u3 HI>Ke IPUBEICHHBIX 3aKOHOB HE SIBJISIETCS 3aKOHOM MJI€abHBIX Fa30B:
a) 3akoH boiinsg — Mapuotra
0) 3akon Oma
B) 3akoH [lapis
r) 3aKkoH ['eit — Jlroccaka

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

KAPTOYKA Ne 7
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBa€MOCTH CTYJIEHTOB)

1. Iukn Kapno.

2. TemnepaTypoil TOUKHU pOCHI, UJIM TEMIIEPATYPOU HACBIILIEHUS HAa3bIBAETCS:

a) Ta TeMIepaTypa, 10 KOTOPOH CilIeayeT OXJIaJAUTh MeperpeThlii BO3AyX, 4TOOBI OH CTall
HACBIIIEHHBIM

0) Ta Temmeparypa, 10 KOTOpOH ClIeyeT OXJIaJuTh BIAXKHbIM BO3IyX, YTOOBI OH CTall
HACBIIIEHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOH cielyeT HarpeTh BIaXHbIH BO3IyX, YTOOBI OH CTall
HACBIIIEHHBIM

3. IlepBblit 3aKOH TEPMOJAMHAMUKH (POPMYITHPYIO TaK:
a) KOJIMYECTBO TEIIOTHI, MOABEACHHOE K CUCTEME, PACXOLyETCsl HA U3MEHEHUE TEMIIEPATyphl
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0) BcA TEIUIOTa, MOABEICHHAs K CUCTEME, PACXOAYEeTCs Ha U3MEHEHHE BHYTPEHHEN SHeprUn
CHCTEMBI U Ha COBEpILIEHNE BHEIIHEH paObOThI

B) KOJIMYECTBO TEIUIOTHI, IOJBEJICHHOE K CUCTEME, PACXOIyeTCsl Ha U3MEHEHHUE 1aBIICHUS B
CUCTEME

KAPTOYKA Ne 8
(I7s1 TECTOBOM OIIEHKHU TEKYIEH YCIIeBaeMOCTH CTYJIEHTOB)
1. AHanuTuyeckoe BbIpakeHUE EPBOr0 3aKOHA TEPMOJIUHAMUKH.

2. Bnaxxublii BO3yX — 3TO:
a) CMECh BOJIbI M CyXOT'0 BO3/lyXa
0) cMech CyXOoro BO3/lyXa M BOJISIHOTO Mapa
B) CMECh BOJSTHOTO TIapa v BOJIbI

3. Kakoif n3 HM>Xe NPUBEAECHHBIX NIPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IIpolLieccaM
M3MEHEHHUS COCTOSHUS UI€albHOro ra3a’?

a) U30XOPHBIN Ipolecc

0) agmabaTHBIN TTPOIECC

B) KpyTroBOH mpolriecc

I') U30TEPMHUUYECKUN TTPOLECC

KAPTOYKA Ne 9
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)

1. TerioeMKOCTb ra30B. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPaTyphl.
2. TepMOAMHAMHUYECKUI TIPOLECC — ITO:

a) COBOKYIHOCTb MOCJIEI0BATENIbHBIX COCTOSIHUM, Yepe3 KOTOPbIE MPOXOAUT
TEPMOJUHAMHYECKAs] CUCTEMA

0) COBOKYITHOCTb CBOMCTB, U€p€e3 KOTOPbIE MPOXOAUT TEPMOJUHAMUYECKAsE CUCTEMA

B) MPOLIECC, KOTOPBII MOXKET MPOTEKATh KaK B MPSMOM, TaK U B 0OpaTHOM HarpaBJIeHUH

3. AOcomtoTHasl BIaKHOCTh XapaKTepU3yeT:
a) Maccy BOISHOTO Hapa, KOTopas COAEPKUTCA B IM> BIIaXKHOTO BO3/IyXa
6) Maccy BOJIbI, KOTOpasi COlepKUTCA B IM?> BIaKHOTO BO3IyXa
B) Maccy BOJIIHOTO Tlapa B rpaMMax, IpUXO0AsIIerocs Ha 1kr abcoyIfoTHO CyXOoro BO3lyXa

KAPTOYKA Ne 10
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIeBaeMOCTH CTYJIEHTOB)

1. O6patumsbie U HeoOpaTUMBbIe npoiecchl. Pabora.
2. OTHOCHUTENBHAS BIIAXKHOCTE - JTO:
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a) OTHOIICHUE KOHIIEHTPAIIUH BOISTHOTO Mapa HEHACHIIIICHHOTO BO3/yXa WIIH ra3a K
KOHIICHTPALlMU BOJSTHOTO Mapa HACHIIIIEHHOTO BO3/yXa MUJIU T'a3a MPHU OJUHAKOBBIX

TEMIIEpATypax U AaBJICHUAX
6) OTHOIICHUEC MACChbl BOASAHOTI'O IMapa HCHACBIIICHHOI'O BO3AyXa WJIM I'a3da B KOHIUCHTpalun

CYXOro BO3/lyXa WJIM ra3za Ipu OJUHAKOBBIX TEMIIEpaTypax U JaBIECHUSAX
B) Macca BOJSHOTO Tapa B rpaMMax, MPUXOoAsIIascs Ha 1Kr aOCOMIOTHO CyXOro BO3ayxa
3. Kakoe u3 HI>Ke PUBEIECHHBIX YPaBHEHUH UCIONb3YETCs JUIsl ONPEAEICHUs TEPMUUECKOTO

KO3 UITMEHTA MTOJIE3HOTO JCHCTBHS:

a)nt=£= Ql _QZ
0, o,
0)Li=Q1—Q2
I S
Tl 1

KAPTOYKA Ne 11
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBAEMOCTH CTYJIEHTOB)

1. Henu u 3amaun TepmMoguHaMuku. [loHsITHE TEPMOAMHAMUYECKON CUCTEMBI.
2. Kakoe u3 HUXK€ NPUBEACHHBIX YPABHEHUH SIBISETCS YPABHEHUEM COCTOSHUS UIECAbHBIX

ra3zon?
a) PV=mRT
06) PV= uRT
pp+ L = KL
V V-6

3. M306apHBlii Ipoliecc — 3TO MPOIECC, IPH KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) remneparypa (T = const)
0) o0bem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 12
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)
1. TepmonnHaAMUYECKHE TAPAMETPHI COCTOSIHHUSL.

2. BHyTpeHHsIsl HEPTUsl CUCTEMBI — 3TO:
a) IPOIeCC MEXaHUYECKOTO U TEMJIOBOTO B3aUMOICHCTBUM
0) CBOICTBO CaMOif CHCTEMBI, OHA XapaKTePU3yeT COCTOSHUE CHCTEMBbI

B) CBOWMCTBO alTUTUBHOCTHU

3. Kakoe u3 H1Ke mpUBEACHHBIX YPaBHEHUH HCTIONB3YETCS JIJISl OTPESTICHHS TEPMHUUECKOTO
Kod(UIIMEHTa MOIe3HOTO JeHCTBHS:

17



a)n = =

1 Ql
0)Li=Q1—Q2
O A

KAPTOUYKA Ne 13
(I7s1 TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTY IEHTOB)

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

2. VI30X0pHBIii IPOIIECC - ATO MPOIIECC, MPU KOTOPOM OCTACTCSI HEU3MEHHBIM:
a) pacxoa (G = const)
0) oobem (V = const)
B) nasieHue (P = const)

3. Uemy paBHa ra3oBast moctosiuaas «R» s 1kr raza?
a) 8314 [oc / kmons K
0) 8338 Lowc / kmonw K
B) 8318 Jorc / kmone K

KAPTOYKA Ne 14
(ISt TECTOBOM OIIEHKHU TEKYIEH YCIIeBaeMOCTH CTYIEHTOB)
1. Tepmonunamuueckuit mpouecc. [lonsiTue penakcanuu.

2. TemI0eMKOCThIO Tella Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOThI, HEOOXOIMMOE ISl U3MEHEHMsI TEMIIEpaTyphbl Tella Ha CTO IPajycoB
0) KOJIMYECTBO TEIJIOTHI HEOOXOIMMOE JIJIsl U3MEHEHHsI TEMITEPATypPhI Tella Ha ThICSIUy
rpagycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE A1 M3MEHEHUs TeMIIepaTyphl Tela Ha OJUH TPaayc

3. OTHOCHUTEINIbLHAS BIAKHOCTD - TO:

a) OTHOIICHUE KOHIIEHTPAIIUH BOSTHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHIIEHTPALlMX BOJSTHOTO Mapa HACHIIIEHHOT0 BO3/yXa MUJIU T'a3a MPHU OJUHAKOBBIX
TeMITepaTypax M JTaBJICHHUIX

0) OTHOIIIEHHE MACChl BOASIHOTO Tlapa HEHACBIIIEHHOTO BO3/TyXa WM T'a3a B KOHIIEHTPAINH
CyXOro BO3/IyXa WJIA ra3a NPy OJMHAKOBBIX TEMITEpaTypax M JTaBJICHHIX

B) Macca BOJSTHOTO Tapa B rpaMMax, MPUXOJSIIasicss Ha [ Kr aOCOMIOTHO CyXOro BO3ayxa
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KAPTOYKA Ne 15
(I7s1 TECTOBOM OIIEHKHU TEKYIEH YCIIeBaeMOCTH CTYJIEHTOB)

1. BHyTpeHHsIsl SHEPTUSI CUCTEMBI.
2. Kakue u3 HIKe IPUBEICHHBIX TAPaMETPOB COCTOSHUS TEPMOIMHAMUYCCKON CUCTEMBI HE
SBIISIOTCS. TAKOBBIMU?

a) TemMreparypa

0) naBieHHE

B) TEIIOCOECPKaHUE

T') INIOTHOCTH

1) YACTBHBIN 00beM

3. 3akoH JlanbToHa hopMynHpyeTCs Tak:
a) JaBJICHHE CMECH PaBHO PAa3HOCTH MAPIHAIBHBIX JaBICHHH KOMIIOHEHTOB
0) ob1iee JaBIeHUE CMECH PAaBHO CyMME MaplHaAIbHBIX 1aBICHUM
B) 00lIee JABJICHUE CMECH PAaBHO MPOHU3BEICHUIO JIaBJICHUIN

KAPTOYKA Ne 16
(1751 TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuit KIT/I.
2. Kakoii n3 HuXe NPUBEICHHBIX 3aKOHOB HE SIBJISIETCS 3aKOHOM UJICAJIbHBIX Ta30B:
a) 3akoH boiinsg — Mapuotra
0) 3akoH Oma
B) 3akoH apmus
r) 3aKkoH ['eif — Jlroccaka

3. M3oTepMUYecKHii IPOIIECC — ATO MPOIIECC, MPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) nasienue (P = const)
0) pacxon (G = const)
B) Temnepatypa ( T= const)

KAPTOYKA Ne 17
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)

1. Iukn Kapno.

2. TemmniepaTypoi TOYKH POCHI, UM TEMIIEPATYPOUN HACBIIIEHUS HAa3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOPOH CilIeayeT OXJIQAUTh MeperpeThliii BO3AyX, 4TOOBI OH CTall
HACBIIIEHHBIM

0) Ta Temmeparypa, 10 KOTOpOH ClIeyeT OXJIaJuTh BIAXKHBIM BO3IyX, YTOOBI OH CTall
HACBIIIEHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOH cielyeT HarpeTh BIaXHbBIH BO3yX, YTOOBI OH CTall
HACBIIIEHHBIM
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3. IlepBBIii 3aKOH TEPMOAUHAMHUKHN (POPMYIHPYIO TaK:

a) KOJIMYECTBO TEIUIOTHI, TOJIBEJICHHOE K CUCTEME, PACXOlyeTCsl HA U3MEHEHHUE TEMIIEPaTyphl

0) BcA TEIUIOTA, IOABEICHHAs K CUCTEME, PACXOAYETCsl Ha U3MEHEHUE BHYTPEHHEN S3HEPIUU
CHCTEMBI U Ha COBEpILIEHNE BHEIIHEN pabOThI

B) KOJINYECTBO TEIUIOTHI, IIOJIBEEHHOE K CUCTEME, PACXOYETCSl HA U3BMEHEHUE 1aBJICHUS B
CUCTEME

KAPTOYKA Ne 18
(I7s1 TECTOBOM OIIEHKHU TEKYIEH YCIIeBaEMOCTH CTYIEHTOB)
1. AHanuTU4YecKoe BhIpakeHHE TIEPBOTr0 3aKOHA TEPMOJIUHAMUKH.

2. Bnaxxsblil BO31yX — 3TO:
a) CMECh BOJIBI M CyXOTO BO3/IyXa
0) cMech CyXOoro BO3/lyXa M BOJISIHOTO Mapa
B) CMECh BOJSTHOTO TIapa v BOJIbI

3. Kakoif n3 HM>Xe NPUBEAECHHBIX NIPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IIpolLieccamMm
W3MEHEHHUS COCTOSHUS UI€albHOro ra3a’?

a) U30XOPHBIN Ipolecc

0) agmabaTHBIN TTPOIECC

B) KpyTroBOH mpolrecc

I') U30TEPMHUUYECKUN TTPOLECC

KAPTOYKA Ne 19
(ISt TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)

1. TemoeMKOCTb ra3oB. 3aBUCUMOCTD TEIUIOEMKOCTH OT TEMIIEPATYPBHI.
2. TepMoaAMHAMUYECKUI TIPOLIECC — ATO:

a) COBOKYITHOCTb I1OCJIE/IOBATEIbHBIX COCTOSHUH, Yepe3 KOTOpbIe MPOXOAUT
TEPMOJMHAMHYECKasl CUCTEMA

0) COBOKYITHOCTb CBOWCTB, Yepe3 KOTOPbIE MPOXOAUT TEPMOJUHAMUYECKAs CUCTEMA

B) IpOLECC, KOTOPBIM MOKET MPOTEKATh KaK B MIPSIMOM, TaK U B 0OpaTHOM HarpaBiIeHUU

3. AGcontoTHas BIIaXXHOCTh XapaKTEPHU3YeT:
a) Maccy BOJSHOTO Tapa, KOTopask COAepHUTCA B 1M’ BIakHOro BO31yXa
) Maccy BOJIBI, KOTOpas COAEPKUTCSA B 1M? BIAXKHOTO BO3TyXa
B) Maccy BOJISIHOTO Mapa B TpaMMax, MPUXOJAIIErocs Ha 1Kr abCcoM0THO CyXOoro Bo3ayXa

KAPTOYKA Ne 20

(ISt TECTOBOM OIEHKHU TEKYIEH YCIIeBaeMOCTH CTY IEHTOB)
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1. OGpaTumbie 1 HEOOpaTUMBIE TIporiecchl. Pabora.

2. OTHOCHUTEBHAS BIIAKHOCTB - JTO:
a) OTHOIIICHUE KOHIIEHTPAIIMU BOISIHOTO Mapa HeHACHIIIICHHOTO BO3/yXa HIJIM raza K

KOHICHTPAMX BOJAAHOTO ITapa HACBIIICHHOTO BO3J1yXa UJIU ra3a npu OANHAKOBBIX

TEMIIEpATypax U AaBJICHUAX
6) OTHOIICHUEC MACChbl BOASAHOTI'O IMapa HCHACBIIICHHOI'O BO3AyXa WJIM I'a3da B KOHIUCHTpalun

CYXOro BO3/lyXa WJIU Ta3a Ipu OJUHAKOBBIX TEMIIEpaTypax U JaBIECHUSAX
B) Macca BOJSIHOTO Tapa B rpaMMax, MPUXOoAsIiascs Ha 1Kr aOCOMIOTHO CyXOro BO3ayxa
3. Kakoe u3 HI>Ke PUBEIEHHBIX YPaBHEHUH UCIONb3YETCs U1l ONPEAETICHUs TEPMUUECKOTO

KO3 UIMEHTA MTOJIE3HOTO JCHCTBHS:

a)nt=£ — Ql _QZ
0, o,
0)Li=Q1—Q2
B) N = L-T, =1—£
Tl

1

KAPTOYKA Ne 21
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBAEMOCTH CTYJIEHTOB)

1. Henu u 3amaun TepmMoguHaMuku. [loHsITHE TEPMOAMHAMUYECKON CUCTEMBI.
2. Kakoe u3 HUXK€ NPUBEACHHBIX YPABHEHUH SIBISETCS YPABHEHUEM COCTOSHUS UIECAbHBIX

ra3zon?
a) PV=mRT
06) PV= uRT
pp+ L = KL
V V-6

3. M306apHBlii Ipoliecc — 3TO MPOIECC, IPH KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) remneparypa (T = const)
0) o0bem (V = const)
B) nasienue (P = const)

KAPTOYKA Ne 22
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)

1. TepmonnHaAMUYECKHE TAPAMETPHI COCTOSIHHUSL.

2. BHyTpeHHsIsl HEPTUsl CUCTEMBI — 3TO:
a) IPOIeCC MEXaHUYECKOTO U TEMJIOBOTO B3aUMOICHCTBUM
0) CBOICTBO CaMOif CHCTEMBI, OHA XapaKTePU3yeT COCTOSHUE CHCTEMBbI

B) CBOWMCTBO alTUTUBHOCTHU

3. Kakoe u3 H1Ke mpUBEACHHBIX YPaBHEHUH HCTIONB3YETCS JIJISl OTPESTICHHS TEPMHUUECKOTO
Kod(UIIMEHTa MOIe3HOTO JeHCTBHS:
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a)n = =

1 Ql
0)Li=Q1—Q2
O A

KAPTOYKA Ne 23
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)

1. 3akonsl uaeanbubix razoB (boins-Mapuorra, I'eit-Jlroccaka, Hlapss).

2. V30X0pHBIN MPOILECC - 3TO MPOLECC, TPH KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) pacxon (G = const)
0) o0bem (V = const)
B) nasienue (P = const)

3. Uemy paBHa raszonas noctosinHas «R» nus 1kr raza?
a) 8314 [ / kmonv K
0) 8338 Jowc / kmonw K
B) 8318 [Joic / kmonw K

KAPTOYKA Ne 24
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)
1. Tepmonnaamuueckuit npouecc. [lonsTue penakcanuu.

2. Ter10eMKOCTbIO TeJla Ha3bIBaIOT:
a) KOJINYECTBO TEIUIOTHI, HEOOXO0AUMOE Il U3MEHEHHUs TEMIIEPaTyphl Tella Ha CTO TPalycoB
0) KOJIMYECTBO TEIIOTHI HEOOXOIMMOE JIIsl U3MEHEHMsI TEMITEpaTyphl Tella Ha ThICSIUy
rpanycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOE AJI1 M3MEHEHUs TeMIIepaTyphl Tela Ha OJUH Tpaayc

3. OtHocHUTENbHAS BIAKHOCTD - 3TO:

a) OTHOIIIEHUE KOHIIEHTPAIIMK BOASHOTO Mapa HEHACBIIIEHHOTO BO3/TyXa WU Ta3a K
KOHI_[eHTpaHHI/I BOISAHOTIO napa HACBIIIICHHOT'O Bo3ayxa NJIN ra3a HpI/I OANHAKOBBIX
TEeMIEpaTypax v JaBICHHIX

6) OTHOIICHUEC MACCHBI BOASIHOT O napa HCHACBIIICHHOTO Bo3)1yxa WJIN Tra3a B KOHHGHTpaHI/II/I
CYXOT0 BO3/lyXa WJIH ra3a mpH OJMHAKOBBIX TEMIEpATypax U JaBICHUSIX

B) Macca BOJSTHOTO ITapa B rpaMMax, MPUXOIAIIAsIcs Ha 1 KT aOCOIOTHO CyXOTo BO3ayXa

KAPTOYKA Ne 25
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(m7s1 TECTOBOM OIIEHKHU TEKYIEH YCIIeBaeMOCTH CTYJIEHTOB)

1. BHyTpeHHsIsl SHEPTUSI CUCTEMBI.
2. Kakue u3 HIKe PUBEICHHBIX TTAPaMETPOB COCTOSHUS TEPMOIUHAMUYCCKON CUCTEMBI HE
SBIISIFOTCS] TAKOBBIMU?

a) TemMreparypa

0) naBieHHE

B) TEIIOCOAECP>KAHUE

T') INIOTHOCTH

1) YACTBHBIN 00beM

3. 3akoH JlanbToHa hopMynHpyeTCs Tak:
a) JaBJEeHUE CMECH PaBHO Pa3HOCTH MAPIHAIBHBIX AaBJICHUI KOMIIOHEHTOB
0) oO1iee 1aBJIeHUE CMECH PaBHO CyMMeE HapIUabHBIX JTaBICHUN
B) oOI1Iee JaBJICHHE CMECH PaBHO MPOM3BEICHHUIO 1aBICHHH

KAPTOYKA Ne 26
(1751 TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuit KIT/I.
2. Kako#i u3 HI>Ke IPUBEICHHBIX 3aKOHOB HE SIBJISIETCSI 3aKOHOM MJI€aTbHBIX Fa30B:
a) 3akoH boiinsg — Mapuotra
0) 3akoH Oma
B) 3akoH [lapis
r) 3aKkoH ['eit — Jlroccaka

3. M3oTepMUYecKHii IPOIIECC — ATO MPOIIECC, TPU KOTOPOM OCTAETCS HEM3MEHHBIM:
a) nasienue (P = const)
0) pacxon (G = const)
B) TeMnepatypa ( T= const)

KAPTOYKA Ne 27
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)
1. Iukn Kapno.

2. TemrniepaTypoi TOYKH POCHI, UM TEMIIEPATYPOUN HACBIIIEHUS HAa3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOPOH CilIeayeT OXJIQJAUTh MeperpeThlii BO3AyX, 4TOOBI OH CTall
HACBIIIEHHBIM

0) Ta Temmeparypa, 10 KOTOpOH ClIeyeT OXJIaJuTh BIAXKHBIM BO3IyX, YTOOBI OH CTall
HACBIIIEHHBIM

B) Ta TeMIIEpaTypa, 10 KOTOPOH cielyeT HarpeTh BIaXHbBIH BO3IyX, YTOOBI OH CTall
HACBIIIEHHBIM

3. IlepBblit 3aKOH TEPMOJAMHAMUKH (POPMYITUPYIO TaK:
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a) KOJIMYECTBO TEIIOTHI, MOABEACHHOE K CHCTEME, PaCXOyeTCsl Ha U3MEHEHUE TeMITepaTyphbl

0) BCs TEIUIOTA, OJBEICHHAS K CUCTEME, PacXoAyeTcs Ha U3MEHEHUE BHYTPEHHEW YHEPTUU
CUCTEMBI U Ha COBEpIICHUE BHEIIHEH paboThI

B) KOJINYECTBO TEIUIOTHI, IIOJIBEICHHOE K CUCTEME, PACXOLyETCSl HA U3BMEHEHUE 1aBJICHUS B
cucremMe

KAPTOYKA Ne 28
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBAEMOCTH CTYJIEHTOB)
1. AHanuTHYECKOE BBIPAKEHUE TIEPBOIO 3aKOHA TEPMOJINHAMUKH.

2. Bnaxxublif BO31yX — 3TO:
a) cMech BOJIBI M CYXOT0 BO3yXa
0) cMech CyXOro BO3/yXa U BOISHOTO mapa
B) CMECh BOJISTHOTO Tapa U BOJbI

3. Kakoii u3 HUXKe MPUBEACHHBIX MTPOIIECCOB HE OTHOCUTCS K TEPMOJIMHAMUYECKUM TIPOIECcam
W3MEHEHHS COCTOSHHS HEaIbHOro rasa?

a) U30XOPHBIN MPOIECC

0) aguabaTHBIN MpoIecc

B) KpYroBOM IIpoLecc

I') K30TEPMHYCCKUN ITPOIECC

KAPTOYKA Ne 29
(17151 TECTOBOM OLIEHKHU TEKYIEH YCIIEBa€MOCTH CTYJIEHTOB)

1. TerioeMKOCTb ra30B. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPaTyphl.
2. TepMOAMHAMHUYECKUI TIPOLECC — ITO:

a) COBOKYIHOCTb MOCJIEI0BATENIbHBIX COCTOSIHUH, Yepe3 KOTOPbIE MPOXOAUT
TEPMOJUHAMHUYECKAs] CUCTEMA

0) COBOKYITHOCTb CBOMCTB, U€p€e3 KOTOPbIE MPOXOAUT TEPMOJUHAMUYECKAsE CUCTEMA

B) MPOLIECC, KOTOPBII MOXKET MPOTEKATh KaK B MPSMOM, TaK U B 0OpaTHOM HarpaBJIeHUH

3. AOcomtoTHasl BIaKHOCTh XapaKTepU3yeT:
a) Maccy BOASHOTO Hapa, KOTopas COAEPKUTCA B 1M> BIIaXKHOTO BO3/IyXa
6) Maccy BOJIbI, KOTOpasi COlepKUTCA B IM?> BIaKHOTO BO3IyXa
B) Maccy BOJIIHOTO Tlapa B TpaMMax, IPUXO0AsIIerocss Ha 1kr abcoyltoTHO CyXoro Bo3tyxa

KAPTOYKA Ne 30
(17151 TECTOBOM OIIEHKHU TEKYILEH YCIIeBaeMOCTH CTY IEHTOB)

1. O6patumsbie u HeoOpaTHMBbIe npoiecchl. Pabora.
2. OTHOCHUTENBHAS BIIAXKHOCTE - JTO:
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a) OTHOIICHUE KOHIICHTPALMH BOISHOTO MMapa HEHACHIIIEHHOTO BO3/lyXa WM Tra3a K
KOHICHTPpAMX BOJAAHOTO ITapa HACBIIICHHOTO BO3JyXa UJIU ra3a Impu OANHAKOBBIX
TeMITEpaTypax U JaBICHHUIX

0) OTHOIIICHHE MAaCChl BOASIHOTO Mapa HEHACKIIIEHHOTO BO3/lyXa WJIH ra3a B KOHI[CHTPAIUU
CYXOT0 BO3/IyXa WJIM ra3a MPHU OJWHAKOBBIX TEMIIEPATYPax U JTABICHHIX

B) Macca BOJSTHOTO T1apa B rpaMMax, MPUXOAsIiascs Ha 1 Kr aOCOIOTHO CyXOro BO3yxa
3. Kakoe 13 HIDKe MPUBEACHHBIX YPaBHEHHUN HCIIOIb3YETCS IS OTPEISIICHHUS TEPMUIECKOTO
KO3 UITMEHTA MTOJIE3HOTO JCHCTBHS:

a)nt=£ — Q1 _Qz
0, o,
0O)Li=Q1—Q2
B) Nt= L -1 =1- L
Tl 1

4.3 Kaprouku K 1 py0exHoii aTTecTanuu

I Artectranua Jluciumanba «TeIIoTeXHUKa

Kaprouka Ne 1

1. ITonstue TepMOﬂHHaMquCKOﬁ CHCTCMBI. I/ISOJ'H/IpOBaHHaH U HCHU3O0JIMPOBAHHBIC
TCPMOAUHAMHUYCCKUC CUCTCMBI. TCpMOI[I/IHaMI/I‘-IeCKI/Ie napaMeTpbl COCTOAHUA

2. | Temneparypa. AOcostoTHast TepMOiMHaAMHUUecKas 1mkana temneparyp (KenbBuHa,
[enbcust). ManoMerpuueckoe napiaeHue. [Ipubopsl s u3MepeHust 1aBIeHUsl.

3. | Tepmonunamudeckuii mpouecc. [lonsTHe penakcanuu.

4. | IlepBslii 3aKOH TEpPMOAMHAMUKHN. BHYTpEeHHsIs1 SHEPrUs CUCTEMBI.

3aB. kadenpoii

«TennorexHuka U TUIPABINKAY», JOLEHT P.A-B. Typnye 2019 .

I Artrecranug JnciimnianHa « TermioTeXHUKA)

Kaprouka Ne 2
1. | ObpaTumble U HeoOpaTuMBbIe mpolecchl. Pabora.
2. | HanmumuTe TepMuyYecKoe ypaBHEHUE COCTOSTHUS UieaabHoro raza ans 1 kr u ans G Kr raza
Y YKQOKHUTE, B KAKUX €AMHUIIAX H3MEPSIOTCS BETUUNHBL.
3. | AHaJIMTHYECKOE BBIpRKEHHUE MEPBOr0 3aKOHA TEPMOJIMHAMUKH.

4. | Bropoii 3akoH TepmoauHaMuKH. OOBbsSCHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKNA Ha OCHOBE
IPUHLMIUAIBHONW CXE€MBl TENJIOBOro JBHUrarensd. M3mepeHue 1mesneBoi
(none3noii) pabotsl B kpyrosoM npomnecce. KIIJI kpyrosoro npouecca.

3aB. kadeapoi

«TemnoTexHUKa ¥ THAPABINKAY, JOLEHT P.A-B. Typnyes 2019 .

I Arrecranua JncimmianHa « TermioTeXHUKA

Kaprouka Ne 3

1. | TepmonuHamMHuueckue napaMeTpsl coctostHus. Temmneparypa. A6costoTHas
TepMoauHamMuueckas mikaia reMneparyp (KensBuna, Llenbcus).
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2.

TemyoeMKoCTh razoB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYPBHI.

3.

Tepmoannamuueckuii npouecc. [losiTue penakcanuu.

4.

Huka Kapno. Tepmuueckuii x.n.0. nukia Kapso.

3aB. kadenpoii

«TennoTexHuka v THIPABIIMKAy», JOLEHT P.A-B. Typnye 2019 .

I Arrectamua Jucimminga « TemIoTeXHUKA

Kaprouka Ne 4

Manomerpuueckoe nasienue. [Tpubopsl s usmepenus gasineHus. Temneparypa.
AbGcomoTHas TepMoaHaMudeckas mkana remnepatyp (Kensuna, Llenbcust).

2. | U3onupoBaHHasi U HEU3OJIUPOBAHHbBIEC TEPMOIUHAMUYECKHE cucTeMbl. [TloHsTHE
TEPMOJIMHAMUYECKON CHCTEMBI.

3. | OHranbnusa. DuTponus ra3oB. T-S auarpamma. TpeTuil 3aKOH TEPMOJUHAMUKH WIIU
temioBas Teopema HepHera.

4. | TepMoauHaAMHUYECKUE NMPOIECCHl UACAJBHBIX Ia30B B 3aKPBITHIX CUCTEMaXx.

N3oTepmuueckuii nmponecc (BbluuciIeHUE pabOTHl U3MEHEHUs oObeMma rasa,
KOJINYECTBO TEIJIOTHI, MOJBEACHHONW (WM OTBEIEHHON) K rasy B Ipoliecce, U3MEHEHUE
BHYTPEHHEN SHEPIHH CUCTEMBI B ITPOLIECCE).

3aB. kadenpoii

«TennoTexHuKa ¥ TUJIPABIIMKAY, JOLIEHT P.A-B. Typayes 2019 .

I Atrrecranma Juciuminga «TemIoTeXHuKay

Kaprouka Ne §

Cwmecu uneanbHbIX ra3oB. [laBiaeHue cmecu ra3oB. TepMOIuHAMUYECKUMA MPOIIECC.
[ToHsiTHe penakcanuu.

2. | BHyTpeHnHss sHeprus cucteMbl. O6paTtuMble 1 HeoOpaTuMble npoiiecchl. PadoTa.

3. | OnTanenuda. OHTponus ra3o. T-S nuarpamma. TpeTtuil 3ak0H TEpMOJMHAMUKU WIH
TemioBast Teopema HepHera.

4. | TepMOoOAMHaMHYECKHE NMPOLECCH MIEAIBHBIX I'a30B B 3aKPBITBIX CHCTEMAX.

N3006apubiii mporecc (BbIUKMCIEHHE pPabOTHI U3MEHEHus1 o0bema Tasa,
KOJINYECTBO TEIJIOTHI, MOJBEACHHONW (MM OTBEIEHHOM) K rasy B Ipoliecce, U3MEHEHUE
BHYTPEHHEH YHEPTUU CUCTEMBI B ITPOIIECCe).

3aB. kadeapoi

«TennoTexHuka v THIPABIIMKAY, JOLIEHT P.A-B. Typnye 2019 .

I Arrecrammsa JucruminHa «TemIoTeXHUKay

Kaprouka Ne 6

YpaBHEHHE COCTOSHUS. Y PaBHEHUE COCTOSTHUS UICAIbHBIX ra30B. CMecH uaeanbHbIX
ra3oB. JlaBinenue cmecu ra3oB. TemnoeMKoCTh ra3oB. 3aBUCUMOCTD TEMIOEMKOCTH OT
TeMIEpaTyphl.

TCpMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ mponecc. IlonsTue pciiakcanuu.

Bropoii 3axon TepmoanHaMuku. OObsCHEHHE BTOPOTO 3aKOHA TEPMOMHAMUKNA Ha OCHOBE
MPUHLUIIMAIBHONW CXEMBI TEMJIOBOTO ABUTaTens. M3MepeHue neineBoi
(none3noii) pabotsl B kpyrosoM npomnecce. KIIJI kpyrosoro npouecca.
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4. TCpMOI[I/IHaMI/I‘-ICCKI/Ie nOponecCol NACAJIBHBIX TA30B B 3aKPBITHIX CUCTCMAX.
HN3oxopHbIli miporiecc (BBIYHCICHUE pPabOTHI u3MeHeHuss o0beMa Tasza,
KOJIMYECTBO TEIUIOTHI, MOJBEIECHHON (MM OTBEAEHHOI) K razy B Ipoliecce, U3MEHEHUE
BHYTPCHHEH SHEPTrUU CUCTEMBI B ITPOIIECCe).

3aB. kadeapoii

«TennoTexHuKa ¥ THJIPABIIMKAY, JOLIEHT P.A-B. Typnyes 2019 .

I Atrecramua Jlucimminga « TenIoTEXHUKAY

Kaprouka Ne 7

1. I/IBOJII/IpOBaHHaSI 1 HCU3OJIMPOBAHHBIC TCPMOJUHAMUYCCKUC CUCTCMBI.

2. | Temneparypa. AGconroTHast TepMOAMHaAMHUUecKas mkana temneparyp (KenbBuHa,
[enbcust). ManoMerpuueckoe napiaeHue. [Ipudbopsl a1 u3MepeHust 1aBIeHUsl.

3. ypaBHeHI/IC COCTOSAHUA pCaJIbHBIX I'a30B. ypaBHeHI/Ie COCTOsAHUA. YpaBHeHHe COCTOsAHUA
NJCAJIbHBIX I'a30B.

4. | TepMoaMHaAMHUYECKHUE MPOLECCHl U€aIbHBIX Ia30B B 3aKPBITHIX CHUCTEMaX.
N3oTepmuueckuii nmponecc (BbluuciIeHUE pabOTHl U3MEHEHUs oObeMma rasa,
KOJINYECTBO TEIJIOTHI, MOJBEACHHONW (WM OTBEIEHHON) K ra3y B Ipoliecce, U3MEHEHUE
BHYTPEHHEH SHEPIHH CUCTEMBI B ITPOLIECCE).

3aB. kadeapoii

«TennoTexHuka v TUIPABIIMKAy, JOLEHT P.A-B. Typnye 2019 .

I Artrecranug JuciimnianHa « TermioTeXHUKay

Kaprouka Ne 8

1. | TennoeMKOCTh Ta30B. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIEPATYPhL. TepMOIMHAMUYECKUI
npouecc. [ToHsTHE penakcanum.

2. | IlepBblil 3aKOH TEPMOJIMHAMUKH. BHYTpEHHSS SHEPT Ul CUCTEMBI.

3. | Bropoii 3akoH TepMoguHaMuKU. OObsCHEHNE BTOPOro 3aKOHA TEPMOJJMHAMUKH Ha OCHOBE
NPUHIUNHUAIBHOM CXEMBI TEIJIOBOTO ABUTraTens. MzmepeHue neneBou
(nmone3noii) pabotsl B kpyroBoM mnpomnecce. KIIJ[ kpyrosoro npoiuecca.

4. | OHranpnus. OHTponus rasoB. T-S nuarpamma. Tpetuil 3akoH TEPMOJMHAMHUKU WU
terioBas Teopema HepHcra.

3aB. kadenpoii

«TennorexHuka U TUAPABIUKAY», JOLEHT P.A-B. Typnye 2019 .

I Artrecranug JncimnianHa « TermioTeXHUKA)

Kaprouka Ne 9

1. AnanmutHdeckoe BBIPAXKCHUC ITEPBOTO 3aKOHA TCPMOAWMHAMMKH.

2. Hamuiute TCPMHUYCCKOC YPABHCHUC COCTOSAHUA UACAIILHOTO ra3a AJisd lxrm JJIA G krrasa
1 YKOKHUTE, B KAKUX CAMHUIIAX U3MCPATOTCA BEJIMUYMHBI.

3. | TepmoanHaMuuecKue NPOLECCH UAEAJIbHBIX I'a30B B 3aKPBITBIX CUCTEMAX.
N3oxopHBI iponecc (BhlyuciaeHue paboThl H3MEHEHUs oObeMa rasa,
KOJIMYECTBO TEILIOTHI, TO/IBEIEHHON (MJIM OTBEIEHHOI) K ra3y B Ipoliecce, U3MEHEHUE
BHYTpPEHHEN YHEPIHH CUCTEMBI B ITPOLIECCE).

4. | Iuxn Kapuo. Tepmuueckuit x.n.0. 1mukiia Kapho.

3aB. xkadenpoit
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«TennorexHuka ¥ THIPABIMKAY», JOLEHT P.A-B. Typnye 2019 .

I Arrecramusa Jlucruminiga «TemIoTeEXHUKay

Kaptouka Ne 10

1. | IloHATHE TEPMOAMHAMHUYECKON cUCTEeMbL. BHYTpeHHSIsI SHeprus cuctembl. OOpaTuMble U
HeoOpaTumMble mporiecchl. Pabora.

2. | TenmoeMKOCTh Ta30B. 3aBUCUMOCTb TEIUIOEMKOCTU OT TeMrepaTypsbl. [1epBbliii 3akoH
TEPMOJIMHAMUKU. BHYTpEHHSIS SHEPIHsI CUCTEMBI.

3. | TepmoamHamMHu4ecKrue MPOLUECCHl UICATBHBIX IT'a30B B 3aKPBITHIX CUCTEMaX.
N3o00apubili mnpouecc (BblUUcCIeHUE paboOTHI U3MEHEHus1 o0bema Tasa,
KOJIMYECTBO TEIUIOTHI, MOJBEICHHON (WJIM OTBEAEHHOI) K ra3dy B IpoIecce, W3MEHEHHUE
BHYTPEHHEH YHEPTrUH CUCTEMBI B ITPOIIECCe).

4. | OHTtanenus. OHTponusa razoB. T-S nguarpamma. TpeTuil 3aKOH TEPMOJMHAMUKH WU
temioBas Teopema HepHera.

3aB. kadeapoii

«TennoTexHuka v THIPABIIMKAy, JOLIEHT P.A-B. Typnye 2019 .

I Arrectamusa Jluciuminiga «TemioTeXHUKay

Kaprouka Ne 11

1. ITonstue TepMOﬂHHaMHq€CKOﬁ CHCTCMBI. I/ISOJ'H/IpOBaHHaH U HCHU3O0JIMPOBAHHBIC
TCPMOAUHAMHUYCCKUC CUCTCMBI. TCpMOI[I/IHaMI/I‘-IeCKI/Ie napaMeTpbl COCTOAHUA

2. | Temneparypa. AOcostoTHast TepMOiMHaAMHUUecKas 1mkana temneparyp (KenbBuHa,
[enbcust). ManoMerpuueckoe napiaeHue. [Ipubopsl s u3MepeHust 1aBIeHUsl.

3. | Tepmonunamudeckuii mpouecc. [lonsTHe penakcanuu.

4. | IlepBslii 3aKOH TEPMOAMHAMUKHN. BHYTpEeHHsIs1 S3HEPrUs CUCTEMBI.

3aB. kadenpoii

«TennorexHuka U TUIPABINKAY», JOLEHT P.A-B. Typnye 2019 .

I Artrecranug JnciimnianHa « TermioTeXHUKA)

Kaprouxa Ne 12

1. | O6patumble U HeoOpaTHMBbIe mporecchl. PaboTa.

2. Hamuiute TEPMHUYCCKOC YPABHCHUC COCTOSAHUA NACAIILHOTO Ira3da AJist 1 xru JJIsA G krrasa
M YKOKHUTEC, B KAKUX CAMHUIIAX U3MCPATOTCA BEJIMUYMUHBI.

(O8]

AnanuTHdeckoe BBIPAXKCHUC TICPBOTO 3dKOHA TCPMOANHAMUKH.

4. | Bropoii 3akoH TepmoauHaMuKH. OOBbsSCHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKNA Ha OCHOBE
IPUHLMIUAIBHONW CXE€MBl TENJIOBOro JBHUrarens. M3mepeHue 1esneBoi
(none3noii) pabotsl B kpyrosoM npomnecce. KIIJI kpyrosoro npouecca.

3aB. kadeapoi

«TemnoTexHUKa ¥ THAPABINKAY, JOLEHT P.A-B. Typnyes 2019 .

4.4 TecroBble 321aHNA KO 2 py0e:KHON aTTecTalluH
TEIVIOTEXHHUKA TECT Ne
I. AGco/l0THasi BJIA’KHOCTb XapaKTepHu3yeT:
a) Maccy BOASIHOTO Iapa, KOTopasi coxepskutcst B Im> BJIaskKHOro Bo3ayxa;
0) Maccy BOJbl, KOTOpPasi coAePRUTCHA B 1M? BJIaKHOrO BO31yXa;
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B) Maccy BOASIHOTO Mapa B rpaMmax, Npuxoasumerocs Ha 1kr abCcoIl0THO CyXoro
BO3/1yXa;
) MacCy HACBIIIEHHOr0 BOASIHOrO nMapa Haj oobemoM Boabl B1 M3

II. OTHOCUTeIbHAS BJIAKHOCTH BHIPAKAETCH YPABHEHUEM:

LpVv=RT; 3 (p:p_n; 3.(Pt<100°czp_n5p_n;
(o Pu  Pu

4 d=1000 M 5,I=hB+hH-L 6. d =022 (p;p”
M 1000 B-10° -¢p,

1. IuddepenunaibHoe ypaBHeHHEe NIEPBOro 3aKOHA TEPMOAUHAMUKH NPHU ABHKeHHH 1

KT Ia3a o KaHaJy (4epe3 cOILJI0) HMeeT BH/:
2

dw
1.A4g=dU+Pdv 2. dg=du+dl =

c2 _Cz W02 P2
3. Yeneww = h>- h; +lmexu 4] 22— 4. ZO =L = _IVdp = hl _h2
2 2 P

IV. CkopocTth ra3a Ha BbIX0/I€ U3 CY:KHBAOIIET0 COMJIA ONpPeNesieTcsi 0 YPABHEHUI0

k-1
LW, = 2y 1o | 2.C, = \[2RT,, 3.C, =

V. ConjgoM Ha3LIBaeTcs:

1. KaHaJI, B KOTOPOM C YMEHLIICHUEM TaBJCHUSA CKOPOCTH ra3oBoro nmoToxka Bo3pacraer,
2. KaHaJ’[, B KOTOPOM C YMCHBIICHUEM TAaBJICHUA CKOPOCTH Ira3oBoro nNnoToKka CHUKaeTcCs,

3. KaHaJI, B KOTOPOM CKOPOCTDb ra3a yMEHbIIIACTCS, 4 JaBJCHUEC BO3PaACTACT,

VI. TenionpoBogHOCTb — 3TO MPOLECC MEPEHOCA TEMJIOThI (00MEeH BHYTPEHHeH dHeprueil):

1. Ot Tena k Teay; 2. Buyrpu Ttesna; 3. B meraniax u amdjiekTpukax
4 CTpyKTYpHBIMH YaCTHIIAMH BelleCTBA — MOJIEKYJIAMH, aTOMAMHU, JJIEKTPOHAMH B
CILUIONIHOM cpejie NPU HAJMYUH FPAJUEHTA TEeMIIePaTyp.

VII. B kakux Tejlax MNpolecc TelIonpoBOIHOCTH 00yciaoBjeH auddysueii Moseky u
aToMoB?
1. Baxuakocrsax; 2. B merasnax; 3.Brasax 4. B qmiekTpukax

VIII. Ykaxure 3axkoH Pypbe:

o ;3. 00, = —lgdl‘]dr ; 4. 0= a(t
n on
IX. 3akon bno — @ypbe GopmMyIHPYIOT TAK:
1. BeKTOp y/€/J1bHOI0 TENJI0BOI0 MOTOKA MPSAMO NPONOPLUMOHATIEH TI'PAAUCHTY
TeMIIepPaTyphl;
2. Ilpu mOCTOSATHHOM JaBJICHHM M HEM3MEHHOM Macce raza o0beM ra3a HM3MeHsieTCs
NPsIMO NPONOPLHOHATBHO H3MEHEHHIO A0COTIOTHBIX TeMIeparyp;

1. O=xHAt; 2. g=4

3. U3ayuarejbHasi CIOCOOHOCTH a0COIIOTHO YEPHOIO TeJsla NMPAMO
NPONOPUHOHAIbHA YeTBEPTOi CTeneHH ero a0CoJII0THOM TeMIepaTypbl.
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4. Ilpu nNoCcTOAHHON TeMIIepaType BEKTOP TENJIOBOI0 MOTOKA M JIMHUM TEMJIOBOI0 1M0-
TOKA OPTOTOHAJIbHBI K M30TEPMUYECKHUM MOBEPXHOCTIAM

X. B kakom cirydyae rpajMeHT TeMIepaTrypbl HANOOIbIIH?

A t2

|
QIS S

> >

q=idem

RN

e N ——
(5] o 4
;\/\/\/\

XI. YTo Ha3pIBaeTCsl TEMNEPATYPHBIM MOJIeM?
1. 3HaueHuWe TeMmepaTyp B pa3Hoe BpeMs
2. CoBOKYNHOCTH TeMIepaTyp (ee 3Ha4YeHHIi) BO BCeX TOYKAX
HU3y4aeMoro NMpoCTPAHCTBA AJsl Ka:KI0r0 MOMEHTAa BpeMeHHU
3. 3Ha4veHHe TeMIepaTyp TeJa
4. CoBOKYNHOCTH TeMIlepaTyp (ee 3Ha4YeHHIi) BO BCeX TOUYKAX TeJjia

XII. Kakoii nap Ha3bIBaeTCs1 HACHIIMEHHbIM ?

1. ITap, HaAXOASA U CH HAJ MOBEPXHOCTHIO KUAKOCTH

2. [lap, Haxoasiluiicss B TEPMUYECKOM M JTMHAMHYECKOM PABHOBECUH C KHIKOCTBIO, 3
KOTOPOii OH 00pa3yercsl.

3. [lap, conep:xkammii MeJibyaiilne YacTHIbI KMAKOI (a3bl

4. I1ap, He coneprrAM JKUTKOCTH

TEIVIOTEXHHKA TECT Ne2
I. I'paguenT TeMnepaTypsl eCThb:

1. BexTop, HANPaBJIEHHBIN 110 HOPMAJIH K H30TEPMHYECKOI OBEPXHOCTH B CTOPOHY
yObIBaHUS TeMIlepaTypbl H YHCJICHHO PABHbIN NMPOU3BOJHON OT TEMIIEPATYPbI IO
ITOMY HANIPABJICHHIO;

2. BekTop, HanpaBJICHHBIN NapPaLIeIbHO H30TEPMHYCCKON MOBEPXHOCTH H YHCJICHHO
PABHBII NPOU3BEICHUIO TEMIIEPATyPhl HA IJIOIAb IIOBEPXHOCTH;

3. BekTop, HaNnpaBJEHHBbIN 110 HOPMAJIM K H30TEPMHYECKON MMOBEPXHOCTH B CTOPOHY
BO3PACTAaHUs TEMIEPATYPHI M YUCIEHHO PABHbIN NIPOU3BOIHOI OT TeMIIepaTypbl 10
3TOMY HANPABJICHUIO;

4. IL10THOCTB TEIIOBOI0 MOTOKA MPOXOASAIIEro Yepe3 0OAHOPOAHYIO IJIOCKYIO CTEHKY

II. YkaxuTre 3aBUCHMOCTH /ISl PpACYeTa TENJIOBOr0 MOTOKA Yepe3 UMJIHMHIAPHUYECKYI0
CTEHKY:

t,—t, t,—t L noS f. —t
1. — cl c2 — cl c2; 2. R — Rﬂ: _1; 3. — cl c2
Q A ; l;’;m ¢ R,
274l d,
t,—t t,—t
4. Q: el " teni) _ el C(n+1); 5. R/1 :Lmﬁ; 6. Q:qF:(tcl —tcz)/ﬂt—F
Z”:R Z 5 2A d, 5
= g o A,

II1. /Isis meperperoro napa xapakTepHo cjeayloiiee:
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1. laBJieHMe eperpeToro (MM HEHACHIIEHHOT0) Napa BhIllle JaBJIeHUS HACBIIIEHHOT 0
napa, a ero yJaeJbHbIi 00beM 00JIb1Ie YAeJbHOI0 00beMa CyX0ro HachbIIIEHHOTO Mapa.

2. Temneparypa neperperoro (Wil HEHACHIIEHHOI0) Napa Bblllle TeMIIEPATYPbI
HACBIIIEHHOT'0 Mapa TOro JKe AaBJICHHUs, a ero yAeJabHbIi 00beM 00JiblIe y1eJbHOI0 00beMa
CYXO0r0 HACBHIIIEHHOT0 Mapa TOro Ke AaBJICHUs.

3. Temnepatypa neperperoro (M1 HEHACHIIIEHHOT0) NAPAa BbIle TEMIIEPATYPbI
HACBIIIEHHOI0 Mapa TOro e 1aBJIeHHS, a ero y/leJbHblil 00beM MeHbIlle Y/IeJbHOI0
o0beMa CyXOro HachbIIIEHHOI'O Mapa TOIO JKe AaBJICHHUS.

4. Temnepartypa u 1aBJieHHe NEPerpeToro (MM HEHACHINIEHHOT0) apa BhIlle
TeMIlepaTyphbl BJIa:KHOI'0 N1apa, a ero yJAeJbHbIi 00beM He H3MeHsIeTCs.

IV. Ykaxurte pa3MepHOCTD TeNJIOBOI0 NOTOKa Q
1.Jx/cex; 2. Br/m?; 3. Kkan/ cex m?; 4. Jl:k/M? cex
V. Baarocoaep:kanue B03/1yXa BbIPa:KaeTcsl ypaBHEHHeEM:

. pv=RT ;2. (P:&; 3. (Pt<1000c:&5p_n;
Pu Pu Pu
d )
4. dleOO'% s, I=h, +h ——. 4 d=0622 ¢2p”
M, 1000° B-10" -¢p,

VI. A0coII0THAsI BJAKHOCTH XapaKTepu3yeT:
1. Maccy BOASIHOTO Iapa, KOTopasi coaep:kuTest B 1M3 BiaxkHoro Bosayxa.
2. Maccy Boabl, KOTOpasi coAep:KuTcst B 1M? BJIaKHOI0 BO3AyXa.
3. Maccy BOASIHOTO IIapa B FpaMMax, NPUXoAsiierocsi Ha 1kr abcoJIl0THO CyX0ro
BO31YyXA.
4. Maccy BOASIHOTO Iapa npuxoasimerocs Ha 1 j1. Bo3ayxa
VII. BaakHblii BO31YX - 3TO:
a) cMechb BOJbI M CyXOro BO31yXa
0) cMechb CyXOro BO3AyXa M BOASIHOIO mapa
B) CMech BOASIHOTO Napa M BOAbI
I) BCE OTBEThbI BEPHbI

VIII. JlpoccenupoBaHueM WM MATHEM ra3a Ha3bIBAETCHA:
1. SIBienue, 3akia04Yalolieecss B NOHUKEHHH JABJICHHUS NPH INMPOXOKICHUHM rasa
yepes3 cyxkeHHe TpyOonpoBoaa;

2. SIB1eHue, 3aKiI04alOLIeecs] B OBBILIEHUH 1aBJIeHUs IPU NPOX0KICHUH raza
yepe3 cy:keHHe TPYOONPoOBOA;

3. SIBneHue, 3aK/II0YAIOLIEEC B MOHUKEHUH TeMIIepaTyphbl PH NPOXO0sKAeHUH ra3a
yepe3 cy:keHHe TPYOONPoOBOA;

IX. KoappuumeHT morepu CKOPOCTH ONpeAesIsieTcs M0 YPABHEHHUIO:

pn pn w _pn op
LQuigre = =202 g =2 3. 9="" 4 p =—Tn
e W p, P TR @B

H H

X. UTto Ha3bIBaeTcsl TeMIepaTypPHbIM NoJieM?
1. 3nHayeHme TeMmepaTyp B pa3Hoe BpeMms
2. CoBOKYNHOCTH TemMImepartyp (ee 3HAUYEHHMIi) BO BCeX TOUKAX
H3y4aeMoro NpOCTPAaHCTBA VI Ka’KI0r0 MOMEHTAa BpeMEeHHU
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3. 3HaueHMe TeMIepaTyp Teja
4. CoBOKYNHOCTBH TeMIepaTtyp (ee 3HAYEeHHMI) BO BCeX TOYKAX
TeJa

XI. B kakoMm ciiyyae rpajueHT TeMIlepaTypbl HAMMEHb Wil ?

1. A-3 A M0
2. A-4
3. A-1 . 1
4. A-2 q = idem 2
S 3
t1 [« R
/\/\4

XII. YkaxkuTe ypaBHeHHe JBYMEPHOI0 TEMIIEPATYPHOI0 MOJIsI

1. t:f(x,y,Z),g:O 2. t:f:(x’y’z'); gzo 3.
or oz
f=f(x,f);@=g=0;
oy Oz
dor= e Lo X9 g
or oy oz

TEIUIOTEXHHKA TECT Ne3
I. Tensnoconep:kaHue BJIAKHOTO BO3IyXa BbIPAKAETCsl ypPAaBHEHHEM

.pv=RT, » (P:&; 3. (Pt<1oooc:&gp_n;
Py Pu  Pu

d .
4 d=1000Ms 5 T=h, +h,——. ¢ d =622— 2L
M 1000° B- 10’ —gpp.

B
II. OTHOCUTE/IBLHAS BJIAKHOCTD - ITO:
a) OTHOLICHME KOHIEHTPALMH BOASIHOTO NIapa HEHACHIIIEHHOI0 BO31yXa WJIM ra3a K

KOHLIEHTPALH BOASTHOI0 Mapa HACBHIIIEHHOT0 BO31yXa WJIM ra3a NMpPU OJMHAKOBBIX
TeMIepaTypax M AaBJIeHUSIX

0) OTHOIIEHHE MacChl BOASIHOTO Napa HEHACBHIIEHHOI0 BO31yXa HJIH Ira3a K
KOHLIEHTPAlH CYXO0I'0 BO3/1yXa MJIM Ira3a NP OJAUHAKOBBIX TEMIIEPATYPaX M JaBJEHUSAX

B) Macca BOASIHOIO Mapa B rpaMMax, NPUXOAAIasca Ha 1Kr a0coII0THO CyXoro
BO31yXa

I') OTHOLICHHE MACChI BOASHOI0 NIapa HEHACHIIIEHHOI0 BO3/IyXa WM ra3a K
KOHICHTPaAuu CyxX0oro Bo3jiyxa ujid rasa 1nmpu pas/imndioM TeMiepaTtype u 1aBJCHUHN

II1. Ko3¢duuueHTOM NOTEPU IHEPITUHU HA3BIBACTCS:
1. OTHOIIEHHE PA3HOCTH PACIIOIATAeMOI0 M JeHCTBUTEIbHOIO TEeIIONepenaaoB K

pacnoJjiaraeMoMy TenJionepenany;

2. OTHOLIEHHE CYMMBI PACII0JIAraeMoro U AeHCTBUTEIbHOI0 TEIIONEePenaioB K
pacmoJiaraeMomMy Terionepenany;

3. PasHOoCTBh Me:K1Yy 3aTPAYCHHOI JHepPrueil ¥ Npou3BeeHHO0i padoToii.



IV. Koa¢ppunueHT morepu 3Hepruu onpeaeasiercsi o ypaBHeHHI0:
2
Ah—Ah, ” _Ah, W
“Tan L e :_Jvdp’ T
1
V. Audppy3opom Ha3bIBaeTcs:
1. Kanaj, B KOTOPOM € yMeHbIIIEHHEM /IABJIE€HHSI CKOPOCTh Ira30BOr0 MOTOKA CHUXKAETCS ;
2. Kanaj, B KOTOPOM ¢ YMeHblIIeHHeM /IaBJIeHUsI CKOPOCTh Ira30BOro MNOToKa
BO3pacTaer;
3. Kanai, B KOTOPpOM CKOPOCTH I'a3a yMeHbIIAETCS, a JaBJIeHHE BO3PACTAET;

1' éc

VI. Kak nepenaercsi Tenjora BHYTPH TBEPAOro Teja?
1. TennompoBoaHocTsio; 2. KonBekuueii; 3. CoBMeCTHO KOHBeKIHEl U
TeNJI0NPOBOJHOCTHIO;
4.CoBMECTHO TEMJIONPOBOAHOCTHIO U U3JIyYeHHEM.

VII. Ykaxure pa3MepHOCTb TEILUIOBOI0 NMOTOKa Q
1. Tx/cex; 2. Br/m?; 3. KkaJj/ cex m?; 4. JIax/m?* cex

VIII. 3akon buo — ®ypbe popmMyIHpyIOT TAK:
1. BeKkTOp y/1€1bHOI0 TENJI0OBOI0 MOTOKA NPSAMO NPONOPLUHOHATIEH TPAAUEHTY
TeMIIepaTyphl;
2. Ilpu NOCTOSIHHOM JaBJIECHUM M HEM3MEHHOW Macce ra3a o0beM raza HM3MeHsIeTCs
NPAMO NPONOPUMOHATBHO U3MEHEHUI0 a0COTITHBIX TeMIIepPaTyp;

3. UznyuarejibHasA CIOCOOHOCTH a0COJTIOTHO Y€PHOI0 TeJIa MPSIMO
NPONOPUMOHAIBHA YeTBEPTOil CTeNeHH ero adCOTITHOH TeMIepaTypbl.

4. HpI/I NOCTOSTHHOI TEMIIEPATYpPE€ BEKTOP TEIJIOBOI'0 IIOTOKA U JIMHUM TEIJIOBOI'O MO~
TOKA OPTOIrOHAJIbBHBI K H30TCPMHUYECCKHUM ITOBEPXHOCTHAM

IX. Yemy paBeH rpagueHT TeMIepaTypbi?

1. grad t =500° ¢/m t1=100°C
2. grad t=250° ¢/m t2=50°C
3.gragt= 50"c/m 0=0,2
4. grad t= 75° ¢/m < >
"~ ~—
X. YkakuTe ypaBHeHHE OJJHOMEPHOI'0 TEMIIEPATYPHOI0 n(r.nﬂ

l.t:f(x,y,z);gzo; 2.t=f=(xy,7); @:0; 3.
or Oz
t=f(x,f);g=g=0;
oy Oz
4.t:f(x);gzo;g:g:0
or oy Oz

XI. VYkaxure kpurepun Hyccesabra:

ag COEO ago s acq.dHa
0; 2. NU: 2 ;3. NU: 4. Nu, = & :
1%

1. N, =

XII. BuasKHbIM HACBHIIIEHHBIM NMAPOM HAa3bIBAETCH:
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1. Tpexdasuas cmechb, cocTosilias U3 BO31yXa, BOAbI U Mapa;

2. Ilap, Haxoasimuiicsi HA/l MOBEPXHOCTBIO KUIKOCTH;

3. AByxda3Has cMecCh, IPeACTABJIAKINAA cO00H NMap ¢ B3BelIEHHbIMU B HEM KaleJlbKaMu
KUAKOCTH;

4. CMechb BOBI U Mapa.

4.5 KapTouku Ko 2 py0e;KHOH aTTecTalul

Kaprouka Nel
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

Huciunnuaa: TemiorexHuka

]_II/IJ'II/IHI[pI/I‘IeCKaH CTCHKaA. BLIpa)KeHI/Ie 3aKOHa CDpre JJIs HHHHHHqueCKOﬁ CTCHKHM.
BI)Ipa)KCHI/Ie 3aBUCUMOCTH [JIA pacducTa TCIUIOBOr0 IIOTOKAa 4YCpPe3 HUJIMHAPUYCCKYIO
CTCHKY. TepMI/I‘ICCKOC COIIPOTUBJICHHUC HHHI/IH,I[pI/I‘{CCKOﬁ CTCHKH.

HacplmeHHbli 1 BIIa)KHBIM HACBIIIEHHBIN BOASHON ITap. UTo Ha3bpIBaeTCs TEPMUUECKUM U
JUHAMUYECKUM PaBHOBECHEM BOASIHOIO napa. CTeneHb CyXOCTH U CTENEHb BIA)KHOCTH, YEM
OHHU ONPEJEIIAIOTCS U KaK Haxosarcs?

(OS]

Koaddumment Ternonepenaun.

Kak 3aBucuT k03¢ (HUIIMEHT TEeTIONPOBOIHOCTH Pa3IMYHBIX BEUIECTB (METAIIOB,
HEMETaJJIOB, KUJKOCTE! 1 ra30B) OT TeMIEpaTypbl. Y paBHEHHE TEIIOBOH
NIPOBOJMMOCTHK CTEHKH.

3agaua 1. U30bITOuHOE naBieHue mapa B TemsioooMeHHuke pasHo 0,7 Mlla nipu
OapoMeTpuvecKoM HaBiieHUuH 735 mm. pm. cm. Uemy OyneT paBHO W30BITOYHOE JABJICHUE B
amnmapare, eciiu IokazaHue 6apomMeTpa MoBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE Tlapa B TEINIOOOMEHHUKE OCTaHeTcs mpexHUM? OTBET BBIPA3UTH B
MeTanacKaIsx.

3apnava 2. JlaBneHue Bo3qyxa MO pTyTHOMYy Oapomerpy paBHO 780 mm pm. cm.
npu 0 °C. Belpa3uts 370 aaBieHue B 6apax u H /v’.

3aB. kapeapoit «T u I'» P.A-B. Typiyes 2019r. 1.

KaprouxaNe2
Kagpeopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

JucuuimHa: TeIoTeXHHKA

TemneparypHoe nosue, n30TepMuIecKasi HOBEPXHOCTh, CPETHUN U HCTUHHBIN I'PAaIUEHT
TEMIIEPATYP.

TermmoBast U30JIALIAS.

Temmoornauya. OCHOBHOM 3aKOH KOHBEKTHBHOTO TemiaooOMeHa. 3akoHy HreioToHa wu
Puxmana. Koaddwurment termmoormaun. TemmnepaTypHbiii KOdDEOHUIIHEHT 0OBEMHOIO
paclIipeHus..

JIyancTeiii TerrooOMeH. OCHOBHBIE TOHSTHS M OTIPEJICIICHUS] JTy9HUCTOTO TeTUI00OMEHa.
VYpaBHeHUE TeI1oBoro bananca. AGCOIIOTHO YepHOE TETIO.

3agaua 1.0mpenenuth aOCONIOTHOE JaBJi€HHE Mapa B KOTJIE, €CIM MaHOMETp
nokasbiBaeT P = 1,5 6ap, a atMmocdepHOe TaBiieHUE N0 PTYTHOMY 0apoMeTpy cocTaBisieT B
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=675 mm pm.cm. ipu T =25 °C.

3anauva 2. /laBnenue B mapoBom kotiie P = 0,4 6ap npu 6apoMeTpUIECKOM JAaBICHUN
B; =725 mm. pm. cm. Yemy Oyzaer paBHO M30BITOYHOE JIaBICHUE B KOTJIC, €CIIM TIOKAa3aHUE
O6apomeTpa moBbIcUTCS A0 B> = 785 mm pm. cm., a cOCTOSIHME Iapa B KOTJIE OCTaHETCs
npexxHuM? bapoMeTrpuueckoe 1aBjieHue npuBeaeHo K 0°.

3aB. kadeapoii «T u I'y P.A-B. Typinyes  2019T.

Kaprouka Ne3
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

HucnumiuHa: TemioTexHuKa

3akon @ypee. KoadpumpeHT TernaonpoBoIHOCTH, TUIOTHOCTh TETIOBOTO TIOTOKA,
KOJIMYECTBO TEILIOTHL.

OddekruBHoe wm3nmydeHue. 3akoH Crepana — bounsrnmana. IlocTtosHHas
Crepana — bonpumana.

Kak 3aBucuT K03()(HUIIMEHT TETIONPOBOIHOCTH PA3IMYHBIX BEUIECTB (METAIIOB,
HEMETAJIJIOB, XKHUAKOCTEH U ra3oB) OT Temmnepatypbl? OTBET 000CHOBATH.

OCHOBHBIE TIOHATHS U OTIPEIEIICHUS TEOpUH TeruiooOMeHa. CriocoObI nepeaayy TerIoTH.
Kakue BH/IpI KOHBEKIIMU CYIIECTBYIOT, B YeM X pa3nuyue?

3agaua 1.Boasnoii nap neperpet Ha 100 °C. YeMy COOTBETCTBYET 3TOT IEPETPEB 110
TepmomeTpy Papenreiita?

3amaua 2. OnpenenuTs Maccy 8 m° Bojopona, 8 m° kucmopona u 8 m’yriaexuciaorsl
npu gasnenaun 7 6ap (0,6 Mu/m’) u Temneparype 100 °C.

3aB. kapeapoit «T u I'» P.A-B. TypniyeB  « » 2019r.

Kaprouxa Ne4
Kadgheopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

Huciummna: TemgorexHuka

CrteneHp yepHOTH Tena. 3akoH Credpana — bonbiimMana aJas peajabHOTO
Tena.

P-V aumarpamma BomsiHOTO mapa. OnpeneneHue napameTpoB Bojbl 1 mapa. Cyxoi
HachlleHHbIN nap. [leperpeTsiii map. XapakTepuCcTHUECKOE YpaBHEHUE JJIs ONIPEACIICHUS
Viep. 1 €IUIOTA TAPOOOPA3OBAHUSI.

KakoBa ¢u3nueckas CymHOCTb Nepeaadu TeIia TeMmIonpoBoaHocTh0. Chopmynupyiite
MIOHATHSL: TEMIIEPATYPHOE T0JIE, U30TEPMHUUECKAs TIOBEPXHOCTD, IPAANEHT TEMIIEPATYPHI,
MOIIHOCTbh TEIJIOBOT'O MOTOKA, YJIEJIbHbIN TEIJIOBON MOTOK

[TpoBoanMOCTh CTEHKH. TemIoBoe TEPMUYECKOE CONTPOTHUBICHUE. Pacyer mioTHOCTH
TEIIOBOT'O MOTOKA Yepe3 MHOTOCIOWHYIO CTEHKY

3agaua 1. Cocyn emkocthio V = 15 a° 3anonnen 25 k2 yrnekucnotsl. OnpeaeauTs
a0COJIIOTHOE JaBJICHUE B COCYJIE, €clii TeMiiepaTypa B Hem ¢ = 30 °C.

3agaua 2.Kaxoit 00bem 3aHuMaet 2 ke asota npu temneparype 80 °C u nasnenun 0,4 Mu /
2
m?

3aB. kadeapoit «T u I'» P.A-B. Typiyes 2019 .
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Kaprouka NeS
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauus

HucnumimHa: TemioTexHuKa

TemmneparypHoe nosie. AHATUTHYECKOE HCCIISIOBAHNE TETIIONPOBOJHOCTH.
MaremaTiueckoe BhIpaKEHHE TEMIIEPATYPHOTO TI0JISL K UX YpaBHEHHE

CranroHapHO€ ¥ HeCTallMOHAPHOE TeMIlepaTypHble mosd. [IpocTpancTBeHHOE MOTIe.
OpnomepHoe u 1ByxmepHoe nosie. OnHoMepHoe cTalnoHapHoe nose. M3otepmudeckue
MTOBEPXHOCTH.

KakoBa pusuueckas cymHOCTb nepeaaydu Temia TemionpoBoHocTbi0. Chopmynupyite
MOHSATHUSA: TEMIIEPATYPHOE 0JIe, U30TEPMUYECKas IOBEPXHOCTb, IPAIUCHT TEMIIEPATYPHI,
MOIIIHOCTbh TEIJIOBOT'O MOTOKA, YJEJIbHbIN TEIJIOBON MOTOK

Tennonepenavya. CnoxHblli TennooOmeH. Tennonepenaya MeXay
JABYMs XHUJIKOCTSAMHU Yepe3 pa3Jeiasiloyl0 UX CTEHKY. 3aKOH
HproTona—PuxmaHa [Jis TemJionepeaayu.

3agauya 1.KakoBa Oyzer IUIOTHOCTH OKMCH yriepona npu Ttemmeparype 30 °Cu
nasnenuu 720 um. pm. cm., eciu npu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 ke/m’?

3agaua 2. M30bITOuHOE naBieHHe mapa B TemioooMmeHHuke pasHo 0,7 Mlla nipu
OapoMeTpuvecKoM HaBiieHUuH 735 mm. pm. cm. Uemy OyIeT paBHO W30BITOYHOE JABJICHUE B
amnmnapare, eciiu IokazaHue 0apomMeTpa MoBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE Tlapa B TEINIOOOMEHHUKE OCTaHeTcs mpexHUM? OTBET BBIPA3UTH B
MeTanacKaisx.

3aB. kadenpoii «TuI» P.A-B. Typnyer 2019rT.

Kaprouxa Ne6
Kadgheopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

Huciunnuna: TenjgorexHuka

TepMmMuueckoe conpoTuBIeHUE Tenaoornauu. UHTeHcupuramus
tenjonepenaun. Metonsl nHTeHcupukanuu. OCHOBHBIE POPMYIIBI

CrarrioHapHOE ¥ HECTAIllMOHAPHOE TeMIIepaTypHble moJis. [IpocTpaHCTBEHHOE MOJIE.
OnHoMmepHOe 1 AByXMepHoe mnoiie. OHOMEpHOe cTaloHapHoe noJje. M3otepmudeckue
MTOBEPXHOCTH.

HpOBO}II/IMOCTB creuku. TermmoBoe TEPMHUYICCKOC COIMPOTHUBIICHUC. Pacuer mrotnocTn
TCIIJIOBOI'O ITIOTOKA YCPEC3 MHOTOCHOﬁHyIO CTCHKY

Kak Bnusier hopma CTEHKH Ha BEIMYMHY €€ TEPMUYECKOro conpoTuBieHus. CBoNCTBa
M30TEpPMUYECKUX MTOBEPXHOCTEN. I'paguenT remneparypsl. 30TepMbl TeMIIEpaTypHOro
0JIs1, TETIOBOM MOTOK. 3akOoH Dyphe. 3akoH buo-Dypre.

3aB. kadeapoit «T u I'» P.A-B. TypnyeB  « » 2019 r.

3apava 1./[aBneHue Bo3ayxa Mo pTyTHOMY Oapomerpy paBHO 780 mm pm. cm. npu
0 °C. BeIpa3uTs 9To gaBieHue B 6apax u H /i’

3anaua 2. Onpenenuts Maccy 8 m° Bogopona, 8 m° kucnopona u 8 y’yriaexucnoTst
npu nasnenun 7 6ap (0,6 Mu/m?) u Temnepatype 100 °C.
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Kaprouka Ne7
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

Jucnunnuaa: TemioTexHuka

Kak 3aBUCHT KO PHUIIUEHT TEIUIONPOBOJHOCTH PA3IMYHbIX BELIIECTB (METAIIOB,
HEMETAJIJIOB, XKHUAKOCTEH U ra3oB) OT TemnepaTypbl? OTBET 000CHOBATH.

CrarnroHapHOE ¥ HeCTallMOHAPHOE TeMIlepaTypHble mouist. [IpocTpaHCTBEHHOE MOJIE.
OnHoMmepHOe 1 AByXMepHoe moiie. OIHOMEpHOE cTaloHapHoe noJje. M3otepmudeckue
MTOBEPXHOCTH.

Humuaapuueckas creHka. Beipaxenue 3akoHa Dypbe i HUIMHIPUYECKOW CTEHKHU.
BripaxxeHne 3aBUCMMOCTH JUIsl pacyera TEIJIOBOIO IOTOKa 4epe3 LHUIWHAPHYECKYIO
CTeHKY. TepMuyecKkoe CONPOTUBIEHUE NUJIMHIPUYECKON CTEHKH.

CBoiicTBa U30TEPMHUUECKUX MOBEpXHOCTEH. ['paanent temnepatypsl. 3oTepmbl
TEMIIEPaTypPHOTO IOJIs, TEIIOBOM MOTOK. 3akoH Dypre. 3akoH buo-Oypre. KontakTHOE
TEPMHUYECKOE CONPOTUBIICHUE.

3agaua 1./laBienue B mapoBoM kotie P = 0,4 6ap npu 6apoMETPUYECKOM IaBICHUU
B; =725 mm. pm. cm. Yemy Oyzaer paBHO M30BITOYHOE JIABICHUE B KOTJIC, €CIIM TIOKA3aHNE
O6apomeTpa moBbIcUTCS A0 B> = 785 mm pm. cm., a cOCTOSIHME Napa B KOTJIE OCTaHETCs
npexxHuM? bapoMeTrpuueckoe 1aBjieHue npuBeaeHo K 0°.

3anaua 2. Boasnoii nap neperpet Ha 100 °C. Uemy cOOTBETCTBYET 3TOT IEPETPEB 1O
tepmomMetpy Papenreiira?

3aB. kadeapoii «T u I'y P.A-B. Typiyes 2019r.

Kaprouxa Ne8
Kagpeopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

JucuuimmHa: TemIoTeXHHKA

Kak 3aBucuT K03 QUIMEHT TEIIONPOBOAHOCTH Pa3IMYHbIX BEHIECTB (METAIJIOB,
HEMETAJIJIOB, KHUIKOCTE! U ra30B) OT TEMIIEPATyphl. Y paBHEHHE TEIIIOBOU
NPOBOJAMMOCTHIO CTEHKH.

CaoiicTBa U30TEpMUYECKUX MTOBEpXHOCTEH. ['paiueHT Temmneparypsl. M30Tepmbl
TEMIIEPATyPHOTO MOJIsl, TEIIOBOM MOTOK. 3akoH Dypbe. 3akoH buo-Dypre.

Teopus nono6us. bespazmepHsie napamerpsl Teopun nogodus. Kpurepuii Peitnonbaca
(ocHOBHas popMmyJia, XapaKTEPUCTUKA, YTO BBIPAXKAET)

TemnepaTtypHoe mosie. AHAIMTUYECKOE UCCIIEJOBAHUE TEIIIONPOBOJHOCTH.
MareMaTnyecKkoe BEIPAKEHHUE TEMIIEPATYPHOTO MOJIsl M X YPaBHEHUE

3agaua 1.0npenenuts Maccy 8 a° Bogopona, 8 m° kucnopoga u 8 am’yriaekucnorst
npu nasnenun 7 6ap (0,6 Mu/m?) u Temnepatype 100 °C.

3apgauya 2. V30piTouHOE HaBiieHHe napa B TeruiooOMeHHHMKe paBHO 0,7 Mlla npu
OapoMeTpu4ecKOM NaBiieHuu 735 mm. pm. cm. Uemy OyaeT paBHO M30BITOYHOE JaBJICHUE B
ammapare, ecju roka3aHue 6apoMeTrpa MoBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE T1apa B TEIJIO0OMEHHHUKE OCTaHeTcsl MpexkHUM? OTBET BBIPa3UTh
B MEranackajsx.
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3ag. kadenpoit «T u I'» P.A-B. Typnyes 2019 T.

Kaprouka Ne9
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

Huciunnuaa: TemaorexHuka

ChopmynupyiiTe MOHATHS: TEMIIEPATypHOE MOJe, U30TEPMUYECKasi TOBEPXHOCTh, IPATUCHT
TEMIIepaTypbl, MOIITHOCTh TEIJIOBOI'O MOTOKA, Y/I€IbHbIN TEIIOBOM MOTOK.

Teopust mogo6us. bespazmepusie napamerpst Teopun noaoous. Kpurepwuii [panaris
(ocHOBHas opMyIia, XapaKTEPUCTUKA, YTO BBIPAXKAET).

OCHOBHOH 3aKOH TEIIONPOBOJHOCTU. B yem ero cymuocts? KOHTaKTHBIM TErnooOMeH.
OcobeHHoCcTH niepeiauy TEIUIOThI IPU B3aMMHOM KOHTAKTe ABYX Tel. KoHTakTHOe
TEPMUYECKOE CONPOTUBIICHHUE.

yr)aBHCHI/Ie TEIIOBOM OpOBOAUMUMOCTBIO CTCHKH. TennoBoe unu TCPMHUUYCCKOC
COINPOTHUBIICHUCM CTCHKH U €TI0 YPABHCHHUC.

3apauya 1.Cocya emkoctero V = 15 M° 3amonueH 25 ke yIIIeKUCIoThl. OnpenenuTsb
a0COJIFOTHOE JaBJICHUE B COCYJIe, eclii Temnepartypa B Hem ¢ = 30 °C.

3anaua 2. Kaxoii 06beM 3auuMaet 2 k2 azoTa npu temneparype 80 °C u nasnenuu 0,4 Mu /
29
M1

3aB. kadeapoii «T u I'y P.A-B. TypnyeB  « » 2019r.

Kaprouxa Nel0
Kagpeopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

JucuuimHa: TeIoTeXHHKA

1. Kak Bnusier popma cTeHKH Ha BEJTMUMHY €€ TepMUYecKoro conpotusieHus. CoiicTa
W30TEPMUYECKUX MOBEPXHOCTEN. ['pamueHT Temmneparypsl. U30T€pMBI TEMITEPATYPHOTO
10JIs1, TETIOBOM MOTOK. 3akoH Pypre. 3akoH buo-Dypee.

TennoBas NpOBOJIMMOCTh CTEHKH. TEIMI0BOE TEPMUUECKOE CONMPOTHUBIICHUE.

Haceliennsiil 1 BiaXHbINA HACBIEHHBIA BOASHOM nap. YTo Ha3bIBAETC TEPMUUYECKUM U
JTMHAMUYECKUM PaBHOBECUEM BOJISIHOTO Mapa. CTeneHb CyXOCTH U CTENEHb BIAKHOCTH, YEM
OHM OTPEIEISIIOTCA U KaK HaXosATcs?

Kak 3aBucuT k03¢ (HUIIMEHT TETIONPOBOIHOCTH Pa3IMYHBIX BELIECTB (METAIJIOB,
HEMETAJIJIOB, XKHUJAKOCTE! U ra30B) OT TeMIIepaTyphl. Y paBHEHHE TEIJIOBOM
NIPOBOJUMOCTHI CTCHKHU. TENI0BOE UJIN TEPMUUYECKOE CONPOTHUBIIECHUEM
CTEHKH U €ro ypaBHEHHE.

3agaua 1.KakoBa OymeT MIOTHOCTh OKHMCH yriepoia mpu Ttemmeparype 30 °Cu
napnerun 720 ym. pm. cm., ecmu ipu 0 °C 1 780 ymm. pm. cm. ona pasHa 1,235 xe/m’?

3agaya 2. Onpenenuts NOABEMHYK CHIIy BO3AYLIHOTO IIapa, HAIMOJHEHHOTO
BOJOPOJIOM, eClii 00BEM €ro Ha MOBEPXHOCTHU 3eMiu paseH 1 v mpu napnenuu P= 760 yum
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pm. cm. ¥ Temneparype ¢ =25 °C.

3aB. kadeapoii «T u I'y P.A-B. Typiyes 2019r.

Kaprouka Nell
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

Huciunnuaa: TemiorexHuka

CBolicTBa M30TEPMHUUECKUX MTOBepXHOCTEH. ['pagueHT Temnepatypol. M30Tepmbl
TEMIIEpaTypPHOTO IOJIs, TEIUIOBOM NOTOK. 3akoH Dypre. 3akoH buo-Oypre. KontaktHOE
TEPMHUYECKOE CONPOTUBIICHUE.

Kak Bnusietr hopma CTEHKH Ha BEIMUYMHY €€ TEpPMUYECKOro conpotuBieHus. CBoicTBa
M30TEpPMUYECKHUX ITOBEPXHOCTEN. I'paguenT remneparypsl. M30TepMbl TeMepaTypHOro
T0JIs1, TETUIOBOM MOTOK. 3aKkoH Pypre. 3akoH buo-Dypre.

ChopmynupyiiTe TOHATHS: TEMIIEpATYpHOE T0JIe, H30TEPMHUYECKasi TIOBEPXHOCTh, TPATUCHT
TEMIIEpaTypbl, MOIIHOCTh TEIJIOBOTO MOTOKA, YIEJIbHbIN TEIJIOBOM MOTOK.

TepmonrHaMuyeckue nporecchl peainbHbIX ra3oB. CBONCTBO BOASIHOIO Mapa.

3agaua 1.
ATMOCQepHBI  BO3AYX HMMEET MPUMEPHO CIEIYIOIIMM MacCOBbIi  COCTaB:
m, = 23,2 %; my = 76,8% . OnpenenuTh 0O0BEMHBIM COCTaB BO3yXa, €ro ra3oByIO IO-

CTOSTHHYIO, KaXKYIIYOCS MOJICKYJISIPHYI0 MacCy W MapiHajibHble JABJICHUS KUCIOpOJa U
a30Ta, €CJId JaBJieHue Bo3ayxa 1o 6apomerpy B =770 mm pm. cm.

3anaua 2Kakoif 06beM 3auuMaet 4 ke asora npu temneparype 50 °C u nasnenun 0,3 Mu /
29
M1

3aB. kadeapoii «T u I'» P.A-B. Typnyes  2019T.

Kaprtouka Nel2
Kadgheopa «Tennomexnuka u cuopasnuxay I'THTY

Il ammecmauusn

JucuummHa:  Tem1oTexHuKa

Braxxubrit map. Y nenpHbI 00beM BIaKHOTO mapa. [[IOTHOCT BIa)XHOTO mapa.

DO | —

OCHOBHOU 3aKOH TCIUIONPOBOAHOCTH. B uem ero CYIJ_IHOCTL? KoHTakTHBIM TEmIOOOMEH.
OcobenHocTH nepeaayn TCIUIOTBI TIPpM B3aWUMHOM KOHTAKTEC MABYX TEII. KoHntakTHOE
TCPMHUYCCKOC COIMMPOTUBIICHUC.

YpaBHEeHHE TEMIOBOM MPOBOAMUMOCThIO CTEHKHU. TE€MIOBOE MU TEPMHUYECKOE
CONPOTHUBJIEHUEM CTEHKH U €r0 YPABHEHHE.

CrannoHapHOE M HeCTallMOHAPHOE TeMIepaTypHbIe 1mojisi. [IpocTpaHCTBEHHOE MOJIE.
OnHoMepHOe u AByXMepHoe moiie. OMHOMEpHOe CTaloHapHoe noJje. M3otepmudeckue
MOBEPXHOCTH.

3apaya 1M30bITouHOE HaBieHHe mapa B TemooOMmeHHuke paBHo 0,7 Mlla npu
OapoMeTpu4ecKOM NaBiieHuu 735 mm. pm. cm. Uemy OyaeT paBHO M30BITOYHOE JaBJICHUE B
ammapare, ecju roka3aHue 6apoMeTpa MoBBICUTCS 10 795
MM. pm.cm., a COCTOSIHUE Tapa B TEINIOOOMEHHUKE OCTaHeTcs npexHUM? OTBET BbIPa3UTh B
MeEranacKajsix.
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3agaua 2 JlaBneHue Bo3IyXxa MO PTyTHOMY OapomeTpy paBHO 780 mm pm. cm.
npu 0 °C. Bepa3uts 310 faBieHue B 6apax u H /.

3aB. kadenpoit «T u I'» P.A-B. TypnyeB  « » 2019 r.

4.6 buiertsl K IK3aMEHYy 110 JUCHUIIJIUHE TemioTexHuka

['PO3HEHCKNI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN

YHUBEPCUTET
NUHCTUTYT SHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'H][PABJIUKA"
JucuuniauHa TenjoTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 1

1. TepMmuyeckoe ypaBHEHHE COCTOSIHUS. Y paBHEHUE COCTOSHUS UCAIbHBIX T'a30B. Y paBHEHHE
Peanbubix razos (Ban-nep Baanbca).

2. P-V nmmarpamma BopasHOro napa. Onpesenenue mapaMmeTpoB Boabl U napa. Cyxou
HachlleHHbIN nap. [leperpersiil map. XapakTepucTudeckoe ypaBHEHUE ISl ONpeAeTICHUS
Viep. T€IJIOTA TAPOOOPA30OBAHMSL.

3. CranuoHapHOE U HECTalMOHAPHOE TeMIIepaTypHble nois. [IpocTpaHCTBEHHOE TIOJE.
OnHomepHOe U AByxMepHoe nojie. OJHOMEepHOe CTalloHapHoe noje. M3orepmudeckue
MOBEPXHOCTH.

3aB. kadenpoii
«TennorexHuka v TUIPABINKA» P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIN HE®TSIHOM TEXHUUYECKUN
VHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'H{PAB/IUKA"

JlucuunnuHa TemioTexHuKa
Cemectp - 7
['pynma HTT-
BUJIET Ne 2
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1. Cwmecu uaeanbHbBIX Ta30B. 3akoH JlanbToHa. UTO Ha3bIBACTCSA MacCOBOI U 00OBEMHOI JOJIEH
komnoHeHTa cmecu? Kak oHu BeIpakaroTcs. 3akoH AMara.

2. Brnaxwnsrii map. Y aenbHbIi 00beM BlIaXHOTO napa. [[I0THOCTE BIIayKHOTO Tapa.
Ileperperslii nap.

3. CnocoObl nepeaur TEII0ThH (TEMIONPOBOIHOCTD, TEINIOBOE U3TyYeHHE, KOHBEKIINS,
KOHBEKTHBHBIN TeII000MeH). TemmepaTypHoe 1moJie ypaBHEHUE OJJHOMEPHOTO U
JIBYMEPHOI'O
TEMIIEPATYPHOTO TOJIA, JIJIs CTALIMOHAPHOTO M HECTAIMOHAPHOTO IMOJICH.

3aB. kadenpoii
«TennoTexHuKa v TUIPABINKA» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIU HE®TSAHOM TEXHUYECKUN
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U IT'HM{PAB/IUKA"

JucuuniamHa TenjaoTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 3

1. IInotHOoCTP M yAenbHBIM 00bEM cMecH Ta30B. Macca KOMIIOHEHTOB CMECH Ta30B.
Kaxymasics
MOJIEKYJISIPHAsl Macca CMECU. Y paBHEHUE COCTOSIHUS CMECH ra3oB. ['a30Bas MOCTOsHHAsS
CMECH.

2. P-V npmarpamma BopstHOrO napa. Onpenenenue napaMerpoB Boasl U napa. Cyxon
HachleHHbIN nap. [leperpersiii map. XapakTepuCTHYECKOE YpaBHEHUE ISl ONIPEACIICHUS
Vnep. T€IJI0Ta Tapo0Opa30BaHUsl.

3. CaoiicTBa H30TepMHUECKUX NIOBEpXHOCTEN. ['paguenTt temneparypsl. M3oTepmsl
TEMIIEpaTypHOrO IOJIs, TEIIOBOM NOTOK. 3akoH Pypee. 3akoH buo-Dypee.

3aB. xadempoii
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 T

'PO3BHEHCKUI I'OCYJJAPCTBEHHbBIN HE®TSIHOU TEXHUYECKUN
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
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KADEJIPA "TEIIVIOTEXHUKA U I'HJ[PABJTHKA"

JucuuniuHa TemyioTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 4

1. TennoemkocTh razoB. OT 4ero 3aBUCUT TEINIOEMKOCTh ra3oB? Kak onpenensercs
KOJIMYECTBO MOJIBE/IEHHOTO Teria? CpeaHsisi TeI0EMKOCTb.

2. Bunaxwusriii nap. YaensHbli 00beM BIaXHOTO Hapa. [LmoTHOCTh BiaxkHoro mapa. Cyxoi map.
[TeperpeTtsiii nap

3. IInoTHOCTH TEIIOBOro MOTOKA. JIMNHUM TETIOBOTO MOTOKAa. MOIIHOCTH TEIIOBOTO MOTOKA.
KoaddunmenT rermnonpoogHocTy. TermionpoBOAHOCTh OTHOCIOWHON, MHOTOCIIOWHOM,
IUIOCKOW M HUJIMHIPUYECKON CTEHOK.

3aB. kadenpoii
«TemnoTexHruKa v ruIpaBIuKa» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKHI I'OCYJIAPCTBEHHbBIU HE®TSAHOM TEXHUYECKUN
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U IT'HM{PAB/IUKA"

JucuuniauHa TenjorexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 5

1. OOparumsle 1 HeoOpaTuUMbIe npolecchl. Temiora. Pabora. AHanuTHYECKOE BBIpaXKEHHE
MIEPBOr0 3aKOHA TEPMOANHAMUKH.

2. HaceblmeHHbIi 1 BIaXXHbIM HACHIILIEHHBIN BOASHON nap. YTo Ha3bIBaeTCs TEPMUUYECKUM U
JUHAMHYECKUM PaBHOBECHEM BOASIHOTO napa. CTeNneHb CyXOCTH U CTENEHb BIAXKHOCTH, YEM
OHM OIPEEISIFOTCA U KaK HaXoaATcsA?

3. KonrakTHblil TemnoooMeH. OcoOeHHOCTH Tepeiadl TEIJIOThI MPH B3aMMHOM KOHTAKTe JBYX
Ten. KoHTakTHOE TepMUYECKOE CONTPOTHUBIICHUE.

3aB. xadeapoi
«TemnoTexHuKa ¥ TUAPABINKAY P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUUYECKUN
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YHUBEPCUTET
NMHCTUTYT SHEPI'ETUKU
KADEJ[PA "TEIIVIOTEXHUKA U I'H/[PABJIHKA"

JucuunnuHa TemyiorexHuKa
Cemectp - 7
I'pynma HTT-
BUJIET Ne 6

1. TennoemkocTh, rpaduyeckoe n300pakeHHe TEMI0eMKOCTH TerIoeMKOCTh CMECH Ta30B.
YpaBuenue Maiiepa.

2. TepmoauHaMuyecKHe MPOIECCHl peanbHbIX ra3oB. CBoiicTBa BoAsiHOTO mapa. P-V
auarpamma
BOJsiHOTO T1apa. OnpeeneHue napaMmeTpoB Bojbl U napa. Cyxol HaChIIICHHBIN Tap.

3. Juddepennuanbaoe ypaBHEHUE CTAIIMOHAPHOHN TETUIOMPOBOIHOCTH IS TIIOCKOM
CTEHKHU.
MHuorocnoriHas cTeHKa. TepMHUYECKOE COMPOTUBIEHUE CTEHKH. Y PaBHEHUE JUIIA
OIIpeIeNIeHus TaIeHHs TEMIIEPATyphl B K&KIOM CJIO€ MHOTOCIIONHOM cTeHku. KoHTakTHOE
TEPMHUECKOE CONPOTUBIICHHE.

3aB. xadenpoit
«TemnoTexHruKa v rTuIpaBIuKa» P.A-B. Typnyes
« » 202 r.

T'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIN HE®TSIHOM TEXHUUYECKUN
VHUBEPCUTET
WUHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIJIOTEXHUKA U T'MJPAB/THKA"

JlucuunnuHa TemiorexHuka
Cemectp - 7
I'pynna HTT-
BUJIET Ne 7

1. Tepmonnnamuueckuii mpouecc. PaBHOBECHBIE 1 HEpAaBHOBECHBIE ITpoliecChl. Penakcanus.
Pab6ora. PaboTa pacummpenus. Pabovas quarpamma.

2. HachlileHHbBIN U BIaXHBIA HACHIIIEHHBIA BOJSHOMN nap. YTO Ha3bIBAETCS TEPMUUYECKUM U
JTMHAMUYECKUM PaBHOBECUEM BOJISIHOTO Mapa. CTENneHb CyXOCTH U CTENEHb BJIA)KHOCTH, YEM
OHM OIPEIENSIIOTCA U KaK HaXOoaATCs?

3. CdopmynupyiTe MOHATHUS: TEMIIEPATypPHOE 10JIe, H30TePMUYECKas TOBEPXHOCTh, TPATUCHT
TEMIIEpaTypbl, MOIIHOCTh TEIIJIOBOTO MOTOKA, YAEIbHBIN TEIUIOBON MOTOK.
TernonpoBoAHOCTE. YpaBHEHUE TEIJIOBOM MPOBOAUMOCTBIO CTeHKHU. Temiosoe
WU TEPMHUUYECKOE CONPOTUBIIEHUEM CTEHKHU U €r0 ypaBHEHHUE. Y PaBHEHHE TEIUIOBOU
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NPOBOOHUMOCTBIO CTCHKH.

3aB. kadenpoii
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 1.

T'PO3HEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHON TEXHUYECKUN
VHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U IT'HM{PAB/IUKA"

JucuunimHa TemyiorexHuKa
Cemectp - 7
I'pynma HTT-
BUAJIET Ne 8

1. [Ilepssbiii 3ak0oH TepMoanHamMuku. [loudaTue BHyTpeHHel sHepruu. Temnora.
Marematnueckoe
BBIpa)KEHHE MEPBOT0 3aKOHA TEPMOJIMHAMUKH.

2. TepMoaumHaMHUUYeCKHUE NMPOLECCHl UACATbHBIX Ia30B B 3aKPBIThIX CUCTEMAX.
N3oTepmuueckuii npouecc (BhlUuMCcIeHUE pabOThl H3MEHEHUs 00beMa rasa,
KOJINYECTBO TEIUIOTHI, TOJIBECHHOM (MJIM OTBEAEHHOM) K Ta3y B Ipolecce, M3MEHEHNE
BHYTpPEHHEN SHEPIHH CUCTEMBI B IIPOLIECCE).

3. MmHorocinoiiHas cTeHka. TepMUuecKkoe CONPOTUBIIEHUE CTEHKU. Y paBHEHUE IS
OIIpENIEJICHUS MTAJEHHUS TEMIIEPATYPBI B KAJKIOM CJIO€ MHOTOCIIOMHOMN CTEHKH.
KonTakTHOE TEpMUYECKOe CONTPOTUBIICHHUE.

3aB. xadeapoi
«TennorexHuka v TUIPaBINKA» P.A-B. Typnyes
« » 202 1.

I'PO3BHEHCKUI T'OCYJIAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN
VYHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEITJIOTEXHUKA U T'H{PAB/IUKA"

JlucuunnuHa TemoTexHukKa
Cemectp - 7
I'pynmna HTT-
BUJIET Ne 9

1. Bropoii 3akoH TepMoanHamMuku. OOBsICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH Ha OCHOBE
NPUHLIHMIHAIBHONW CXEMBbI TEMJIOBOTO ABUTraTtens. M3mepenue ueneBoil.
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(mome3noi) paborsl B kpyrosom npomecce. KIIJ[ kpyroBoro mpomecca

2. TepmonmHamMHuUecKHE MPOIECCH UACATBHBIX Ira30B B 3aKPBITHIX CHCTEMAaX.
N3o006apubili Tpouecc (BpluucieHue padoTsl U3MEHEHHS 00beMa ras3a, KOJIM4eCTBO
TETUIOTHI, TOJIBEICHHOM (MM OTBEJCHHON) K Ta3y B IpOIecce, N3MEHEHNE BHYTPEHHEH
SHEPTUU CUCTEMBI B IIPOIIECCE).

3. Ilununapuyeckas creHka. BolpakeHue 3akoHa Qypbe U1 HUIUHAPUUECKON CTEHKH.
BrIpakeHne 3aBUCUMOCTH Il pacyeTa TEII0BOro IOTOKA Yepe3 HUINHIPUIECKYIO
CTeHKY. TepMuueckoe CONPOTUBIICHNE IUINHIPUUECKON CTEHKH.

3aB. kadempoii
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 1.

'PO3BHEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN
VHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'M/{PAB/IUKA"

JlucnunnuHa TenjgorexHuka

Cemectp - 7
I'pynma HTT-

BUJIET Ne 10

1. Iuxn Kapno. Tepmuueckuit x.n.0. nukiia Kapno. Ourtanenus. DHTponus ra3os. T-S
auarpamma.

2. TepMonmHamMuyeckHe NPOLECCH UAEATBbHBIX T'a30B B 3aKPBITHIX CUCTEMAX.
N3oxopHBIH nponecc (BIUUCIEHUE paboOThl HM3MEHEHUs 00beMa raza, KOJIM4ecTBO
TEIUIOTHI, [T0/IBE/IEHHON (MJIM OTBEICHHOI) K ra3y B Ipoliecce, I3MEHEHUE BHYTPEHHEH
SHEpPI'UU CHUCTEMBI B IIPOLIECCE).

3. Ilnmockas creHka. BelpakeHne 3akoHa @ypbe U1 IIOCKOW CTEHKH.
BeIpakeHHe 3aBUCUMOCTH I pacyeTa TEII0BOT0 IOTOKA Ye€pe3 IUNIOCKYH0
CTEeHKY. TepMHUECKOe CONPOTUBIICHUE INIOCKON CTEHKH.

3aB. xadempoii
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 r.

T'PO3BHEHCKUI I'OCYJJAPCTBEHHbBIN HE®TSIHOU TEXHUYECKUN
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'H{PABJ/IUKA"
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JucruniamHa TengorexHuka

Cemectp - 7
I'pynna HTT-

BUJIET Ne 11

1. TennoemkocTh razoB. OT 4ero 3aBUCUT TEIIOEMKOCTh ra3oB? Kak onpenensercs
KOJIMYECTBO MOJIBE/IEHHOTO Tera? CpeaHsisi TeII0eMKOCTb.

2. Bropoii 3akoH TepmoarHaMuku. OOBbICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKNA Ha OCHOBE
MPUHLUIUAIBHONW CXEMBbl TEMJIOBOTO ABUTaTeNs. M3MepeHue meyieBoi
(mone3Hoii) paboTsl B kpyroBoMm npornecce. KIIJ[ kpyrosoro mpomecca.

3. KakoBa ¢usnueckas CymHOCTb Mepeiadn Teria TerionpoBogHocThi0. Chopmymupyiite
MOHSTHS: TEMIIEPATypHOE TOJIe, U30TEPMHUYECKAs TOBEPXHOCTh, IPAJAUEHT TEMIIEPATYPHI,
MOIIHOCTh TETIOBOTO MOTOKA, YACIbHBINA TEIJIOBOM MOTOK. KOHTAaKTHBIN TEIIIO0OMEH.
Oco0OeHHOCTH TTepeaadn TEIJIOTHI TPH B3aMMHOM KOHTAKTE JIBYX TeEl.

KonTakTHOE TEpMUYECKOE CONPOTUBIICHUE.

3aB. kadenpoii
«TemnoTexHruKa v ruIpaBIuKa» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKHI I'OCYJIAPCTBEHHbBIU HE®TSAHOM TEXHUYECKUN
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U IT'HM{PAB/IUKA"

JucuuniauHa TenjorexHuka
Cemectp - 7
I'pynna HTT-
BUJIET Ne 12

1. VYpaBHeHHE COCTOSHUS UJCATBHBIX U PealbHbIX Ta30B. OObEAMHEHHOE YpaBHEHUE
MenneneeBa-Knaneiipona. [1noTHOCTS U yienbHbBIN 00beM cMecH ra3oB. Macca
CMecH ra3oB. ['a30Bas IOCTOSTHHAs CMECH.

2. [Ilepsslii 3ak0oH TepmoguHamMuKu. [loHsaTHEe BHyTpeHHEN sHepruu. Temora.
MareMatnueckoe BBIpa)KEHHE MEPBOTO 3aKOHA TEPMOINHAMHUKHU.

3. Temnoornaya. YpaBHEHUE TEIUIOBOM MPOBOJUMOCTHIO CTEHKH. TenaoBoe HIU
TEPMHUUYECKOE CONMPOTUBIIEHUEM CTEHKHU U €r0 YpaBHEHUE.

ChopMynupyiTe TOHATHS: TEMIIEpATypHOE TI0JIe, H30TEPMHUIECKask TOBEPXHOCTh, TPATUEHT

TEMIICPATYpPbl, MOIITHOCTH TCIIJIOBOT'O ITOTOKA, YI[CJIBHHﬁ TEILIOBOM MOTOK.

3aB. xadeapoit
«TemnoTexHuKa v rUAPaBINKaY P.A-B. Typnyes
« » 202 T
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T'PO3BHEHCKUI I'OCYJAPCTBEHHbBIU HE®TSIHOUN TEXHUYECKUN
VHUBEPCUTET
NHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'HM/PABJ/IUKA"

JucuuniamHa TenaorexHuka
Cemectp - 7

I'pynna HTT-

BUJIET Ne 13
1. IInoTHOCTH U yJenbHBINH 00bEM cMecH Ta30B. Macca KOMIIOHEHTOB CMECH T'a30B.

Kaxymascs
MOJIEKYJIIpHAs Macca CMECH. Y paBHEHUE COCTOSIHUS CMeCH ra3oB. ['a30Basi mOCTOsTHHAS
CMeEcCH.

2. Bropoii 3akoH TepMoarHaMuKi. OObICHEHHE BTOPOT0 3aKOHA TEPMOAMHAMUKN HAa OCHOBE
IPUHLMUIKHAIBHOM CXeMBbl T€NJI0BOro ABUrarens. M3mepenue neineBoi
(monme3Hoii) paboTsl B kpyrosoMm npomecce. KIIJ[ kpyroBoro npoimecca.

3. CdopmynupyiiTe TOHATHS: TEMIIEpATypHOE M0JIe, H30TEPMHUYECKask TIOBEPXHOCTh, TPATUEHT
TeMIIepaTypbl, MOITHOCTh TEIJIOBOTO IMOTOKA, YACIbHBIN TEIUIOBOM MOTOK.
TennonpoBoAHOCTE. YpaBHEHHUE TEIJIOBOM MPOBOAUMMOCTBIO CTeHKHU. Temiosoe
WJIM TEPMHUUYECKOE CONPOTHUBIICHHEM CTCHKH U €ro YpaBHCHUE.

3aB. kadenpoii
«TennorexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKHWI I'OCYJIAPCTBEHHbBIN HE®TSAHOU TEXHUYECKUN
VYHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'H{PAB/IUKA"

JucuuniauHa TenjorexHuka
Cemectp - 7
I'pynna HTT-
BUJIET Ne 14

1. Cwmecu uaeanbHBIX Ta30B. 3akoH JanmbToHa. UTO Ha3bIBACTCSA MacCOBOM U 00OBEMHOI JOJIeH
KoMIIOHeHTa cMecn? Kak oHuM BbIpakaroTcs. 3akoH Amara.

2. Huxu Kapno. Tepmuueckuit x.n.0. nukia Kapho.
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3. MHorocinoiiHas cTeHka. TepMUUecKoe COIPOTUBIIEHUE CTEHKHU. Y paBHEHUE IS
OIIpENIEJICHUS MTaIeHUS TEMIIEPATYPBI B KaKJOM CJIO€ MHOTOCJIOMHOM CcTeHKH. KOHTakTHOE
TEPMHUYECKOE CONPOTUBIICHHUE.

3aB. kadenpoii
«TennoTexHuKa v TUIPABIUKA» P.A-B. Typnyes
« » 202 r.

['PO3HEHCKNI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN

YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'H][PABJIUKA"
JucuuniamHa TenjoTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 15

1. TepMmuueckoe ypaBHEHUE COCTOSIHUS. Y paBHEHUE COCTOSIHUS UJICANIbHBIX I'a30B. Y paBHEHHE
Peanbubix razos (Ban-nep Baanbca).

2. [IlepBslii 3aKOH TEPMOJUHAMHUKHU. DHTANbBIUA. DHTponus ra3oB. T-S nuarpamma.

3. Uro Takoe cBOOOIHAS M BBIHYKIeHHAs! KOHBEKIIMsA. OCHOBHOM 3aKOH TETIONPOBOHOCTH. B
YeM ero CymHocTh? MHorocinoiHas cTeHka. TepMuyeckoe COPOTHUBICHUE CTEHKH.
VYpaBHeHUE U1 ONpeAeIeHUs MaIeHNs TEMIIEPATYPhl B KaXKI0M CII0€ MHOTOCIIONHOM
cteHkd. KOHTakTHOE TepMUUYECKOE COTPOTUBIICHHE

3aB. kadenpoii
«TennorexHuka v TUIPABINKA» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKUI T'OCYJIAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN
VYHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEITJIOTEXHUKA U T'H{PAB/IUKA"

JlucuunnuHa TemioTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 16

1. TloHsATHE TEpMOIUHAMUYECKON CUCTEMBI (M30JIMPOBAaHHAs U HEM3O0JIMPOBAHHAS CHCTEMA).
OCHOBHBIE TEPMOJAMHAMUYECKHE TTApAMETPbI COCTOSHUSA (yAEIbHbIN 00bEM, INIOTHOCTS,
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JaBJIEHUE, TEMIIEPaTypa).

2. Bropoii 3akoH TepmoarHaMuku. OOBbICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKNA HAa OCHOBE
MPUHLUIUAIBHONW CXEMBbl TEMJIOBOTO ABUTaTeNs. M3MepeHue meyieBoi
(mone3Hoii) paboTsl B kpyroBoMm npornecce. KIIJ[ kpyrosoro mpomecca.

3. Kakue (akTopsl onpenensoT MHTEHCUBHOCTh KOHBEKTUBHOTO TETNIO0OMEHa?
JlaiiTe onpeneneHre NOHATHIO TEPMUUECKOTO CONPOTUBIIEHUS CTEHKU. LlmnHapudeckas
cTeHka. Boipaxenue 3akona Oypbe IS UUIMHAPUUECKON CTEHKU. Bripaxkenue
3aBUCHUMOCTH JJIsl pacyeTra TeIIOBOTO MTOTOKA Yepe3 HUIUHIPUUECKYIO CTEHKY.
Tepmuueckoe CONPOTUBICHUE HUINHIAPUIECKON CTEHKH.

3aB. kadenpoii
«TennoTexHuKa v TUIPABINKA» P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKUI I'OCYIAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN
VHUBEPCUTET
UHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIVIOTEXHUKA U IT'M{PABJ/IUKA"

JlucnunnuHa Tenjgorexuuka

Cemectp - 7
I'pynna HTT-

BUJIET Ne 17

1. Cwmecu uaeanbHbIX ra3oB. 3akoH AMmara. O0bLeMHBIE U MACCOBBIE JOIM KOMITOHEHTOB.
Brruncnenue yaensHOro o0bema cMecu. Y paBHEHUE COCTOSIHUS U Ta30Basi MOCTOSIHHAS
CMECH.

2. [Ilepssiii 3axkoH TepmoauHaMuku. [loHsTHE BHYTpeHHEeH sHepruu. PaboTa paciupenus.
Huxn Kapso.

3. 3aBucuMocTh K03((pULIMEHTa TEMIONPOBOIHOCTH Pa3IMYHBIX BEUIECTB (METAIJIOB,
KHUJKOCTEH U ra3oB) OT TemrepaTrypbsl. MHorocioiiHag ctreHka. Tepmuueckoe
COIIPOTHUBJICHUE CTEHKHU. Y PaBHEHUE IS ONPENEIICHUS IaIEHUS TEMIIEPATYPhI B KaKJIOM
CJI0€ MHOTOCJIOMHOM CTEHKH.

3aB. xkadenpoit
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 T

T'PO3BHEHCKUI I'OCYJJAPCTBEHHbBIN HE®TSIHOU TEXHUYECKUN
VYHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'H{PAB/IUKA"

JucuuniamHa TeniorexHuKa

49



Cemectp - 7
['pynna HTT-

BUJIET Ne 18

TepMmoanHamMuueckasi cCucTema. Y paBHEHHE COCTOSIHUA.
YpaBHEeHHE COCTOSHUS UICATbHBIX U PEAIbHBIX ra30B.

Tepmoamnamuueckuii npouecc. [lonstue penakcanuu. Hukn Kapro.

Kak Biusier (hopma cTeHKH Ha BEIMUYUHY €€ TEPMUYECKOTO COIPOTHUBIICHHUS.
[Munuuapudeckas cteHka. Belpaxenue 3akoHa @ypbe g QUIHHAPUYECKON CTEHKU.
BrIpakeHHe 3aBUCUMOCTH pacyeTa TEIIOBOTO ITOTOKA 4€Pe3 NUINHIPUYECKYIO CTEHKY.
Tepmuueckoe CONPOTUBICHUE HUINHIAPUIECKON CTEHKH.

3aB. kadenpoit
«TemnoTexHruKa v ruIpaBIuKa» P.A-B. Typnyes

«

» 202 1.

'PO3BHEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHON TEXHUUYECKUN
VHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U IT'M/{PAB/IUKA"

JucnunnuHa Tenjgorexuuka
Cemectp - 7
I'pynna HTT-
BUJIET Ne 19

CMecH uaealbHbIX Ta30B. 3akoH AMara. O0ObeMHBIE U MacCOBEIE TOJIM KOMIIOHEHTOB.
Brruncnenue yaensHOro o0bema cMecu. Y paBHEHUE COCTOSIHUS U Ta30Bast MOCTOSIHHAS
CMECH.

[Tonsitue BHyTpeHHel sHeprun. Pabora pacmupenus. Temnora.
AHanuTHYECKOE BBIPAKEHUE TIEPBOTO 3aKOHA TEPMOJINHAMUKH.

Kak 3aBucuT K03 (HUIIMEHT TEMIONPOBOIHOCTH Pa3IMUHBIX BELIECTB IS
(MeTasuioB, HEMETAJUIOB, )KUJIKOCTEH 1 ra30B) OT TEMIIEPATypHhI.
MHorocnoniHas cTeHKa. TepMU4ecKkoe CONPOTUBIICHUE CTEHKU. Y pABHEHHUE
OIpeAeNICHUs NaICHNs TEMIIEPATyPhl B KaXJA0M CII0€ MHOTOCJIIONHOM CTEHKH.
KoHTakTHOE TEpMUYECKOE COITPOTUBIICHHUE.

3aB. xadeapoi
«TemnoTexHuKa ¥ TUAPABINKAY P.A-B. Typnyes

«

» 202 1.

'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUUYECKUN



YHUBEPCUTET
NMHCTUTYT SHEPI'ETUKU
KADEJ[PA "TEIIVIOTEXHUKA U I'H/[PABJIHKA"

JucuunnuHa TemyiorexHuKa
Cemectp - 7
I'pynma HTT-
BUJIET Ne 20

1. OcHoBHbIE TepMOIUHaMHUecKHe mapameTpsl coctosinus (P,V,T). YpaBHenue
COCTOSIHUS 111 PaBHOBECHOW TEPMOJIUHAMUYECKOU CUCTEMBI.

2. CymHocTb BTOporo 3akoHa repmoauHamuki. ukn Kapho.

3. CdopmynupyiiTe OCHOBHOM 3aKOH TEIUIONPOBOJIHOCTH.
YpaBHEeHHE TEIJIOBOM MPOBOAUMOCTHI0O CTEHKH. TeminoBoe uiu
TCPMUUCCKOC COMMPOTUBICHUEM CTCHKU U €TI0 YPaBHCHUC.

3aB. kadenpoii
«TemnoTexHruKa v ruIpaBIuKa» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKHI I'OCYJJAPCTBEHHbBIU HE®TSAHOM TEXHUYECKUN
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'H{PAB/IUKA"

JucuuniauHa TenjoTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 21

1. BHYTpeHHHH OHEPIrusa CUCTEMBI. TenmoeMKOCTh Ta30B.

2. VYpaBHEHHE COCTOSHHUS UICAbHBIX U pealbHbIX ra3oB. OObeIMHEHHOE
ypaBHeHue MenneneeBa-KnanelipoHa.

3. Kaxkue (akTopsl onpeaensioT MHTEHCUBHOCTh KOHBEKTUBHOTO TEIJI000OMeHa?
JlaiiTe onpeneneHrue MOHITUIO TEPMUYECKOTO COPOTUBIIEHUSI CTEHKH.
HuddepeHnuanbHoe ypaBHEHHE CTAIIHOHAPHON TEMIOMPOBOIHOCTH IS
MJIOCKOM CTEHKU. 3aBUCUMOCTD JJISl pacueTa MIOTHOCTH TEIJIOBOTO MOTOKA.

3aB. kadempoit
«TennorexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 T




['PO3HEHCKUI I'OCYJAPCTBEHHbBIN HEDTSIHOM TEXHUYECKUN

YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KA®EJ[PA "TEIIVIOTEXHUKA U I'H][PABJIUKA"
JucuuniamHa TenjaoTexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 22

1. TepMonnHaMuyeckue napaMeTpbl COCTOSHUS. Y PaBHEHUE COCTOSIHUS U/1€aIbHBIX Ia30B.

2. OOparumsble 1 HeoOpaTHMbIe Tpoliecchl. PaboTa. AHaIUTHUECKOE BhIpaKEHHE IEPBOTO
3aKOHA TEPMOIUHAMUKH.

3. CdopmynupyiiTe OCHOBHOM 3aKOH TEIUIONPOBOJAHOCTH. B 4em ero cymHocTs?
Yro Takoe cBOOOIHAS ¥ BBIHYXICHHAsI KOHBEKIUSA. KOHTaKTHBIN TEMI0O0OMEH.
OcoOeHHOCTH TIepeiadyr TETUIOTHI IPH B3aMMHOM KOHTAKTE ABYX TEIL.
KoHTakTHOE TepMUYECKOE COMPOTUBIICHHE.

3aB. kadenpoii
«TennoTexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 1.

'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUUYECKUN
VHUBEPCUTET
NHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIJIOTEXHUKA U T'MJPAB/THKA"

JlucuunnuHa TemiorexHuka
Cemectp - 7
I'pynna HTT-
BUJIET Ne 23

1. Tepmonnnamuueckas cucreMa. TepmoanHamuueckuil npouecc. ITonstue penakcanuu.

2. Bropoii 3akon TepmoanHaMuku. ki Kapno. KIT/I nukna Kapho.

3. Kak onpenensiercs K03(pPHUINEHT TEIIOOTAAYH 0 U3 KPUTEPUATBHOTO
ypaBHeHus. KakoBa B3auMOCBSI3b MKy KO3 (PHUIIMEHTOM TEIIONPOBOIHOCTH
Y HaKJIOHOM TEMIIEPATYPHOU KPUBOM 110 TOJIIUHE TEIUIOBOU U30JISALUH.
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3aB. xadeapoit
«TennoTexHuKa v TUIPABIIUKA» P.A-B. Typnyes
« » 202 r.

['PO3HEHCKUI I'OCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKUN

YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U I'H][PABJIUKA"
JucuuniamHa TenjaoTexHukKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 24

1. OcHOBHBIE TEPMOJANHAMHYECKUE MTAPAMETPHI COCTOSHUS (YIEIBbHBIA 00BEM, TNIOTHOCTH,
JlaBJIeHHE, TEMIIEPaTypa).
TennoeMKoCTh ra3os.

2. PV-guarpamma BoJsHOTO mapa.
CBoiicTBa BOJIIHOTO HTapa.

3. KakoB xapakTep U3MEHEHUS TeMIepaTyphl IO TOJIIIHUHE TUIOCKON U IUIUHIPUYECKON
creHok? III0THOCTH TEIIOBOTO MOTOKA. JIMHUM TEII0BOro IIOTOKa. MOIIHOCTH TEIIOBOIO
notoka. KoapuuueHT TeraonpoBogHOCTH. TeIIonpoBOTHOCTS OJHOCIOMHOM,
MHOTOCJIOHOM, TUIOCKOH MUJIMHAPUICCKON U CPEPUICCKON CTEHOK.

3aB. kadenpoii
«TennorexHuka v TUIPABIINKA» P.A-B. Typnyes
« » 202 r.

4.7. Bapuautsl PI'P u noMmamnaux 3aganui

3agaya JI-1. Omnpenenuth aOCONIOTHOE JaBiieHHE, aOCOJIIOTHYIO TeMIepaTypy,
yZeNbHbII 00beM M IUIOTHOCTH ra3a, 3alOJHSIONIETO COCY[l, €Cli OapoMeTpUyYecKoe JaBlieHUE
atMocdepHOro Bo3ayxa coctaBiseT 745 mm.pm.cm. Ha cocyne ycranoBieHa V -oOpasHas
TpyOKa, 3allOJIHEHHAs! PTYThIO, C MOMOIIBIO KOTOPOU (UKCHUpYeTCs: a) M30bITOUHOE AaBICHHE
Puss ; 0) paspexxenne Pgux (pPUCYHOK).
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Buna pucynka (a unu 0), 3HaYeHUsT Macchl raza m , oobema V u temmeparypsl 1’

b

BBIp)KEHHOH B rpajaycax Llenbcusi, BRIOMPAIOT U3 TaOJIUIBI HCXOAHBIX JAHHBIX T10 HOPSAKOBOMY

HOMEpY CTY/ICHTA B CIHCKE aKaJeMUYECKOUN IPYIIIIBL.

Taoauna 1
Bapuant Pu- Pyss, Peax, v, m, T,
CYHOK | MM.pm.Cm | MM.pH.CH a K2 ’C
1 o - 140 325 0,331 25
2 0 - 150 340 0,214 152
3 o - 160 360 0,315 227
4 0 - 170 380 0,180 27
5 0 - 180 400 0,287 327
6 o - 190 425 0,435 215
7 0 - 200 450 0,177 427
8 o - 225 475 0,238 27
9 0 - 250 500 0,197 132
10 o - 275 200 0,082 156
11 o - 300 125 0,095 186
12 o - 325 375 0,128 30
13 o - 350 415 0,093 15
14 0 - 375 370 0,067 7
15 o - 400 350 0,114 268
16 0 - 420 380 0,144 245
17 o - 435 700 0,220 178
18 o - 450 525 0,218 132
19 0 - 475 570 0,115 177
20 o - 500 590 0,108 28
21 o - 525 300 0,319 85
22 o - 550 280 0,225 115
23 0 - 575 435 0,342 230
24 0 - 600 372 0,311 255
I N O A R R

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
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32 a 225 - 475 0,890 28

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

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

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

3agaua /I-2. B mponecce cxaTusi B KOMIIPECCOPE JAABJIEHUE BO3JyXa B HEKOTOpHIE
MOMEHTHI BpeMeHHu cocTtaBisio P, , P> ,  Pj . BrIipa3uTe Hambombllee U3 yKazaHHBIX
JIABJICHUI B MeramacKalisiX, a HauMeHbIee - B MWUIUMETpax pTyTHOro ctonba. McxomHbie
JaHHbIE BEIOMPAIOT U3 TaOIMIIBI COTJIACHO MOPSAKOBOMY HOMEPY, YKa3aHHOMY MPEIOo/IaBaTeIeM.
Wcxonnpie nannble Tabnuna 2

3agaua /I-3. [lo naHHBIM HCHBITAaHUN TApOBOM TYpOMHBI pa3pekeHHE B €€ KOHJEHCATOpe
coctaBisgeT X %, mpu 6apoMeTpUUecKOM AaBIeHUU Paap, klla, u t, °C. OnpenenuTs AaBleHHE
B KoHJieHcarope, Mlla?

HcxonHble nanHble, TabMUIA 2

Taoanma 2
Bapuanr 3agauya 2 3agauya 3
P], Pz, P3 X; Péap, T,
Kec/m? bap Kkec/cm’ % Klla Ic

1 4103 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 3-10* 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
11 410° 8,0 0,08 96 105 117
12 6000 6,0 5,0 75 115 225
13 9000 0,8 1,0 84 81 124
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
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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
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 3,8:10° 0,64 0,4 85 94 115
31 200 2,5 0,7 97 106 119
32 258 1,5 0,6 92 88 135
34 360 3,6 0,085 82 120 145
35 435 0,09 0,45 74 85 158
36 785 0,4 1,56 66 115 126
37 654 0,7 0,26 61 81 117
38 6,5:10* 0,6 0,35 71 96 225
39 4,6:10° 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. KoHTpoabHbIE 32124 /151 IPOBE/ICHUs TEKYIIell aTTecTAMU CTY/IeHTOB

Bapuanrt 1

1. 3amucarh COOTHOIIIEHHE MEK/TY €AMHUAIIAMH JaBIICHUS:
1am=...kec/em’ = ... kee/w’ = ... Ila = ... MI1a.
2. MWN30bITOYHOE [HaBJICHUE

mapa B TemooOMeHHHKe paBHO 3,2 Mlla 1pu
06apoMeTpuYecKoM JaBieHUU 725 mm. pm.cm. YeMy paBHO U30BITOUHOE JaBlieHHE B ammapare,
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€CJIM TIOKa3aHWe OapoMeTpa MOBBICHIIOCH 0 785 Mmm. pm.cm., a COCTOSHHE TMapa OCTaJIOCh
peKHUM?

3. B maponeperpesareinie nap neperpeaerca ot 590 no 1890 °C. Onpenenuts 3Ha4YCHUS
HAYaIbHOM M KOHEYHOH TemIieparyp mnapa B aOCOJIOTHOW TeMIepaTypHOH mikane. Paccunrars
neperna;j TeMIepaTyp B maporneperpenarene B rpaaycax Llenscus u KenbBuna.

4. B cocyne oovemom 300 2 maxomutcs 0,15 xe raza mpu pazpexxenuu 500 svm.pm.cm.
Onpenenuth abCONIOTHOE aBieHue napa B cocyae (/1a, Mlla), ynenbHblii 00beM U TJIOTHOCTH
ras3a, eciyu 0apoMeTpUUECKOe 1aBJIEHUE IPUHATO 745 mm. pm.cm.

5. J1o Kakoi BBICOTBI /1, HY>KHO HAJIUTh KUIKOCTh B IMJIMHIPUYECKUHN cocy paauyca R ,
9T00BI CHIa F', C KOTOPOH KHJIKOCTh JaBUT Ha OOKOBYIO MIOBEPXHOCTH COCY/Ia, ObLIa paBHA CHIIE
JIaBJIEHUS HA JHO?

Bapuanrt 2
1. yCTaHOBI/ITb COOTHOLICHHUC MC)KILy CIANHUIaMHU JaBJICHUA:

0,5Mlla = ... klla = ... bap = ... Mm. pm.cm.

2. B nuiuHape ¢ NMOABM)KHBIM IOPIIHEM 3aKiIt4eH ra3. YToObl yaepxkaTh MOpIIEHb B
paBHOBECHM, HAa HETO HEOOXOIMMO YCTaHOBHUTH THpI0, co3paromryto cuiy 100 H. Ilnomane
nonepeunoro ceuenus nopuns 0,01 2. Kakoso aGcomoTHOE JaBlIeHUE Ta3a B MIMHIPE, €CIIH
GapomeTpHuecKoe aapienue pasHo 100 xH/m?

3. Jlns nmpoBepkH TEPMOMETPOB HCHOJIB3YIOT XOPOLIO M3BECTHBIE TEMIIEPATYypPhI
TUTABJICHUS, KUTICHUS M BOSTOHKH BellecTBa. [IpruMepamu MOTYT CITyKUTh TEMITEPaTyphl:

kunenusa O; 183,0 °C;

BO3TOHKH S 78,52 °C;

naBieHust Pt 1764 °C.

OnpenenuTts 3TU TeMIIEpaTypbl B aOCOTIOTHOMN IIKaJIE.

4. OmuH KUIOMOJb Ta3a HPU HOPMAIBHBIX YCIOBHSX umMeeT miuotHocTh 0,804 kr/m’.
Kakoii 5T0 raz?

5. Kak Hy»XHO U3MEHHTH KTy O6apOMETpUIEeCKOi TpyOKH, HAKJIIOHEHHOH 1Mo yriom 60°
K BEPTHUKAJIU, YTOOBI OTCYET MOXKHO OBUIO MPOHM3BOAUTH B MUJUIMMETPAX PTYTHOTO cTosIOa?
Kaxoit 1uHbBI HY>KHO B3SITh TPYOKY?

Bapuaut 3
1. Vkaszarb COOTHOIIEHHE  MEXAY  eIUHHUIAMH  TEIJIOThl W paboThI:

1 kxan = ... Jjoic = ... kl]oc = ... Mo,

IxBm-u=..xlox =..Jlbx =..Mlx =..xkxkan:

2. Bo ckompkOo pa3 M3MEHHUTCS JaBJIEHWE Tapa, MPOXOJAILIEro  dYepes
TypOuHY, eciiu nepesl TypOuHON N30BITOYHOE J1aBieHue paBHo 8,95 Mlla,
a mocie TypOWHBI paspekeHue cocrtaBisier 720 mm. pm.cm.? bapomerpudeckoe naBlieHUE
npussTh 1,01 6ap.

3. Jlnsa onpeneneHust TEIUIOEMKOCTH Ta3a MOXKHO HCTOJB30BaTh Beipakenue C = a + bt.
,rae a, b - mocrosiHHbIE KO3 PULIMEHTH]; ¢ - TeMmepaTypa B rpanycax Llenscus. Hanucars 3To
BBIpa)KEHUE, UCTIONB3YS IOHATHE a0COMIOTHOMN TEMITEpaTypHhI.

4. Ompenenuth MJIOTHOCTh M yHENbHBIM 00beM Bopopoaa (Hz) mpu HopmanbHBIX
YCIIOBUSIX.

5. B umnmHapuyeckuil cocyl HAIMTO PaBHOE IO Macce KOJIMYECTBO BOJIBI M PTYTH.
OO6mas BpIcOTa cToyi0a >KUIKOCcTeW B cocyne A = 143 cu. OnpenenuTs MaBlieHHWE HA JHO
cocyza. [1noTHOCTb pTyTH ppm = 13,6:10° ko/m, mnoTHOCTH BOABI ps = 10° K2/ar’.

Bapmuanrt 4
1. Yka3aTh COOTHOIIEHNE MEKTy EAMHHUIIAMU JTaBIICHUS:

0,6 Mlla = ... xlla = ... Ila = ... mm.pm.cm.
2. Jna  mpeaynpexAeHHs — HCNapeHust  pTYTH U3 TpYOKH  PTYTHOTO
MaHOMETpa HaJ YPOBHEM PTYTH HaJUBAIOT CJOM BoJbl. OmpenenuTh abCONIOTHOE JaBJICHUE
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({1a), ecnu BBICOTA cTONOA pTYTH 537 MM.pm.cm., a BBICOTa BOJBI HaJ PTYThIO paBHa 165 mum.
Bapomerpuueckoe nasnenue 763 mm.pm.cm.

3. 3Has COOTHONICHHE MEXy aOCONIOTHON TeMIEPaTypHOU IIKAJIONH M MEXIyHAPOIHON
100-rpagycnoit mxkanoi Llenscusi, yka3aTh, ckosnbkuMm KenbBuHaMm cootsercTBytOT 0, -20, -50,
3,0, 100 °C. Beipazuth Temneparypy adCOJOTHOTO HYJIs B rpamycax Llembcust.

4. YCTaHOBWTH, OJMHAKOBHI JIM COCTOSIHHSI pabodero Tena, XapaKTepU3YIOIIUECs
CIIeyIOIIMMHU 3HaUeHUsIMU NlapaMeTpoB. [lepBoe cocrosiHue:

Pi = 0,15 MIla, p1 = 0,75 xr/m>. Bropoe cocrosuue: P> = 1125 mm.pm.cm., V2 = 6 m°,
mz = 4,5 ke.

5. Hunmuugpuueckuit cocyn wmaccot 10 kr, miom@aab OCHOBAaHUS KOTOPOTO
paBHa 80 cm, HakpbiBaeTcsi KpbliKo. [Ipu BbIKauMBaHMM BO3JyXa M3 COCyJa KpBIIIKa
MPIKUMAETCS K cocyay atMochepHbIM (6apoMeTpuiecknM) AaBieHreM. Ecim Bo3ayX oTkadaH
o ABJICHUS 50 MM.pm.cm., TO KaKou JOJDKHA
OBITH Macca rpy3a, IPUBEIIEHHOTO K COCY 1y, YTOOBI OTOPBAThH €0 OT KPBIIIKH?

Bapuant S
1. Y cTaHOBUTE COOTHOIIIEHUE MEXIY eIUHULIAMA paboTHI:

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

2. Pazpexenwe B  [OBIMOXOJe TApOBOTO  KOTJIAa  U3MEpSeTCs  TATOMEPOM
C yIJIOM HakloHa TpPyOkH K TOpH3OHTy, paBHeiM 30°. JlnuHa cronba  BOjBI,
OTCYMTaHHas MO IIKaje Tsiromepa, paBHa 160 wm. OmnpenenuTb  aOCOIIOTHOE
naBnenue raza (Mlla), ecnu  moka3zanue ~ Oapomerpa  paBHO 746 wmm.pm.cm.

(pUCYHOK).

3. Kakas Temmniepatypa Boime: 5 °C wim 250 K? CkonbkuMm KenbBHHAM COOTBETCTBYET
TEeMIEPATypHbII uHTEpBaN At =5 °C?

4. B cocyne Bmectumoctbio 500 1 coxmepxurca 0,368 ke BOISHOrO mnapa Mpu
n30bITOuHOM n1aBieHuu 0,76 6ap. Onpenenuts abCoMOTHOE NaBieHue napa B cocyne (Mlla), a
TaK)Ke IUIOTHOCTh U YJIENbHBINA 00BbEM Iapa, eciau 0apoMeTpuueckoe jaaBiieHue cocraiseT 750
MM.pm.cm.

5. Ha kakyro MakCHUMaJlbHYIO0 BBICOTY BCAcChIBAIOIIMM HAcOC MOXKET MOAHATh PTYTh B
TpyOKe, ecitu atMocdepHoe nasienue pasuo 0,93:10° I1a?

Bapuanr 6
1. Yka3aTb, CKOJIbKUM MHJUIUMETPAM PTYTHOTO CTOJI0A COOTBETCTBYET
lamu=.. 16ap = .., 1 «x[/em?; P, =.. P, - HopManbHOe aTMOC(epHOe JaBlIeHue,

win ¢pusndeckas arMocdepa.

2. [TueBmatnueckuii npecc guamerpom 0,4 M pazsuBaet ycuwine 635000 H. Onpenenutsb
abcoNOTHOE JaBJeHHe Bo3ayxa B IunuHape (Mlla), eciu Oapomerpuueckoe aaBieHue 745
MM.pm.cm.

3. Baxneiimeil xapakTepucTHKONH pabouMx TeNl SIBISETCS KpUTHUYECKas TeMIeparypa.
Jns xucnopona, BO3ayXa U aMMHAKa 3Ta TEMIEpaTypa paBHa cOOTBeTcTBeHHO -118,1; --140,7;
132,4 °C. Haiitn 3Ha4eHHs yKa3aHHBIX TEMIEpPATyp B aOCOTIOTHOM TeMIIepaTypHOA IIKae.
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4. B cocyne BMmectumocthio 400 1z nHaxomutcs 0,4 xe raza mpu paspexenun 400
mm.pm.cm. Onpenenuts adbCOMIOTHOE JaBJICHUE Ta3a B COCYE, BBIPA3UB €ro B MEramacKkajsix U
Oapax, a Takke HalWTU IUIOTHOCTb U YAENbHBIM 00beMm raza. I[lpunsrts Oapomerpuueckoe
JaBJICHUE PaBHBIM 745 mm.pm.cm.

5. OnHa 13 OyTHUIOK HAMOJIHEHA BOAOU, Apyras - pTyThio. [loToHeT i OyThUIKa C BOJIOH,
€CJIM OIyCTUTH €€ B Boay? IloToHeT nu OyThUIKa CO PTYThIO, €CIIM OIYCTUTH €€ B pTyTh? OTBET
JaTh, YUYUTBIBAS, UTO Ppm > Pemeria > Psodw

Bapuant 7
1. yCTaHOBI/ITB COOTHOLICHHUC MC)KILy CANHNIIaMH MOIIIHOCTH:

1 kxan/u = ... Bm.

2. PryTHBI BakyyMMeTp, IPHCOEAMHEHHBIN K COCyly, IOKa3blBaeT pazpexeHue 420
MM.pT.cT. JlaBnenue armochepHoro Bozayxa 99 xlla. OnpenenuTb aOCOJMIOTHOE /aBJICHHE B
cocyJie B Meranackassix, 0apax, KHJIOmacKaisx.

3. Kakas temmepatypa Hmke: -125 °C wmu 78 K, 315 K wm 42 °C? Cxonbkum
KEJIbBUHBIM COOTBETCTBYET TEMIIEpAaTypHbIN uHTEepBan At =78 °C?

4. OuH KMJIOMOJIb Ta3a IPU HOPMAbHEIX YCIOBUAX UMEET MIOTHOCTS 1,43 ke/m’. Kakoi
3TO ras?

5. IIpenoxpaHuTeNbHbBIN KiIanaH MapoBOro KOTia (PUCYHOK) JAOJDKEH OTKPBIBATHCS MpPU
nasieHuu P . [lnomans 3akpeiBaeMOro KjianaHoM oTBepcTus paBHa S . Ha kakom paccTosiHUU OT
OCH BpallleHUs] HaJgo moMecTuTh rpy3 C maccoil M, ecnu ropu30HTalbHBIA CTEPKEHb MMEET
Maccy mu jmuay OB=17, aOA =0,25/7?

Bapuanr 8

1. YcraHOBUTH COOTHOULICHUS MEXIY €UHULIAMH JIaBJICHUSA:
0,1 Mlla=...1Ila=..«xlla=... 6ap = ... mm.pm.cm.

2.  MaHomerp, yYCTaHOBJIIEHHBII Ha  pecUBEpe CO  CXaTbIM  BO3JyXOM,
nokasbiBaeT nasienue 1,5 Mlla. bapomerpudeckoe nasnenue 740 vm. pm.cm.
Onpenenuts aOCONIOTHOE AaBJIEHNE BO3AyXa B pecuBepe. OTBET 1aTh B Meranackaasix u 0apax.

3. KakoBbl Temmneparypsl aOCOIIOTHOTO HYJIS, TPOMHON TOYKM W TOYKHU KHUIIEHUS BObI
IIpU HOpMaJIbHOM aTMoc(epHoM naBiaeHuu 760 vm.pm.cm. no mkane Kenpuna?

4. OnpenenuTh MJIOTHOCTb U YJIENbHBIA 00BEM YIJIEKHCIOrO Ta3a IpU HOPMaJbHbBIX
YCIIOBUSIX.

5. I'-obpa3Has TpyOka, AJTMHHOE KOJEHO KOTOPOH OTKPHITO, HAINOJHEHA BOJOPOIOM.
Kyzna Oyner BeIrHyTa pe3suHOBasi IJIEHKA, 3aKPhIBaIOIIas KOPOTKOE KOJIEHO TpyOKu?

Bapuant 9
1. YcTaHOBUTH COOTHOILIEHHUE MEXKIY €IMHULIAMH TETUIOTHI:

1 kxan = ... kloic = ... oic = ... M.

2. PTyTHBII BakyyMMeTp, MPUCOECTUHEHHBIA K KOHACHCATOPY, MOKA3bIBACT pa3peKeHUE
512,5 mm.pm.cm. ipu Temneparype 0 °C. AtmocdepHoe naBieHue mo pryroomy 6apomerpy 729
MM.pm.cm. TIpU TOH ke Temmeparype. Onpenenuts abCONIOTHOE NaBIeHHE B KOHACHCATOPE B
MeTarackasx.
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3. [ns onpenenenus TeIIOEMKOCTH ra3a peKOMEHIy€eTCsl UCIIOIb30BaTh Belpaxenue C =
a + bt + e, the a, be - mocTosHHBIE KOY(Q(UIUEHTHI; ! - TEMIEPaTypa, BHIPAKEHHAS B
rpanycax llenbcusa. Hanucats 3aBUCMMOCTD TEIUIOEMKOCTH OT TEMIEPATYpPbI, €CIU B KAYECTBE
aprymenTta OyJeT HCIIOJIb30BaThCs TeMiieparypa B Kenbpunax.

4. YcTaHOBHUTb, OJMHAKOBBI JIM COCTOSIHMS paboyero Tena, XapaKTepU3YIOLIUECs
CJEIYIOIIUMH 3HAYCHUSIMU TTapaMETPOB: MIEPBOE COCTOSIHUE -

t1 =15 °C; p; = 0,25 ym*/xe; BTOpOE cocTosHue — 2 =293 K, V =8 >, m = 10 x2?

5. B umunuaapuyeckyro eMKocTh auamerpoM D = 25 cm HanmuTa Boja, 3aHUMaroLIas
oobem V = 12 1 KakoBo [aBleHHME BOJBI Ha CTEHKY €MKOCTH Ha BBl
cote 10 cm ot aua? InotHOCTH B! MpHHATH 10° K2/a’.

Bapuant 10
1. YcTaHOBUTH COOTHOIIICHUE MEXITY eIMHUTIAMH paboTHI:
1 xBm-u =.. [loc = ... K = ... kkan.

2. [IlmeBmatmueckuii mpecc guamerpom 0,5 m paszBuBaer ycuwime 1 MH
npu OapomerpudeckoM  gaBieHuM 745  wmm.pm.cm. KakoBo aOCoONOTHOE — ycuIimHe,
pa3BUBAaEMOE MPECCOM, €CJIH IIPU HEU3MEHHOM abCOIFOTHOM JaBIIEHUHU BO3AyXa
B LIMJIMHJIpE IIpecca bapoMeTpruyecKoe JaBjieHue Bo3pactaer 10 760 mm.pm.cm.?

3. Kakas remneparypa Baoie: 40 °C wiu 340 K? Beipa3uThk TeMiiepaTypHbIi UHTEpBan At
=40 K B rpagycax Llenbcus.

4. B cocyne BMectumoctbio 200 s conepxkutcs 0,870 ke raza npu n30bLITOYHOM JaBICHUU
0,08. Onpenenuth aOCOIIIOTHOE NAaBJIIEHUE B COCY[IE, TUIOTHOCTh U YACIbHBIA 00bEM rasa, eciiu
OapomeTpuyeckoe AaBieHue coctabiseT 750 mm.pm.cm.

5. HopmanbHas TeMIiepaTypa Teia deoseka cocrapnser 37 ’C. no mkane @apenreiita?

Bapuaut 11
1.YcTaHOBUTH COOTHOILLIEHUE MEXKIY €IMHULIAMH MOLIHOCTH:

1 kxkan/u = ... Bm.

2. B Hauaze pacxojoBaHMsI BO3/yXa MaHOMETpP Ha BO3/AYIIHOM OaJsIOHE MOKa3bIBaeT 2,5
MIla, a B koHue ero mokaszanue coctaBmwio 0,5 6ap. I[lokazanue OGapomerpa paBHo 700
mMm.pm.cm. Bo CKOJIBKO pa3 ymnajo JaBieHHe Bo3ayXa B 6amione?

3. Ilpu usmepeHun 0apOMETPUUYECKOTO JABJIEHMSI BBICOTOM PTYTHOTO CTOJ0a BBOAUTCS
HOIIpaBKa Ha TEMIEpaTypy OKpY’Karolled cpenbl, BblpakaeMas (popMmysoi P = Py (I-
0,000172 ¢),

rae ¢ - temmeparypa, °C. HamucaTh 3TO BbIpa)k€HHE TakK, YTOOBI €ro MOXKHO OBLIO
MCIIOJIb30BaTh IIPU YCIOBUH, YTO TeMIEpaTypa Bblpaxaercs B KenbpBuHax.

4. Bo CKOJbKO pa3 oTIAMYaeTcs MIOTHOCTh MeTaHa CHy OT IUIOTHOCTH Kuciopona O:
IIpY HOPMAJIBHBIX YCIIOBUSAX?

5. Hunmuaap muamerpom 200 mm TUIOTHO 3aKpBIT
MIOJIBEIIEHHBIM Ha MPY>KUHE MOPLIHEM, YCIOBHO HEBECOMBIM
51 CKONb3sAIIMM 0e3 TpeHusa. B munmsape oOpa3oBaH BakyyM,
cocraBisironit 90 % Gapomerpuueckoro naBiaeHUs Psyp =
0,101 MIIa. Onpenenuts CUly HaTSKEHUS MPYKUHBI, €CIIH
MOPUIEHb HETIOABH)KEH.

Bapuaur 12
1. YcCTaHOBUTH COOTHOLICHHE MEXAy €AMHUIAMU
JIaBJICHUS:
Lam = ... kec/cm = ... kec/m = ... Ila = ... 6ap.
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2. JIns m3mepeHus ypoOBHSI >KUAKOCTH B COCYJ€ WHOTJA MCIOJIB3YETCS YCTPOMCTBO,
MOKa3aHHOE Ha pucyHke. OnpeaenuThb
ypOBEeHb OCH3MHA B OaKe, €CIH
h =220 mMm.pm.cm., a WIOTHOCTb Ps =
840 xo/m’.

3. TemnepaTypa napa nocie MpoXoKIEHHUS €ro Yepe3 MapoleperpeBaTeb yBeIuuniIach
Ha 250 °C. Yemy paBHO yBenuueHue Temieparypsl B KenpBunax? KakoBa temnepaTtypa napa Ha
BBIXOJI€ U3 Naporneperpenareis B KenpBuHax, eciau Ha Bxoze oHa coctasuia 1000 °C?

4. IlucrepHa Bmemntaer 2-10° xe Boxsl npu Temmeparype 20 °C. TloMecTuTcs mM B 3TOM
uucrepHe 2,5 v’ Gensuna?

5. KakoBo naBneHue B UWIMHIAPE MMOJ MOPUIHEM, €CIIM MOpUIeHb YAEPKUBAaeTCi B
paBHOBECHM C IIOMOILBIO CTEPXKHS, BIOJIb KOTOoporo aewcrByer cwia F =9.8 H  (pucyHok)
[Tnomanpe mopuast S = 7 cv’ . CTepkKeHb COCTAaBIsAET ¢ HOPMANBIO K TOPIIHIO yrod a = 30°.

AtMmocdeproe nasienue Psyp = 0,1 MIla. TpenueM npeHeOpeyb.

Bapuant 13
1. YcTraHOBUTH COOTHOILIEHUE MEXAY eauHuIamMu aasnenus: 1 Mlla = ... 6ap = ... Ila =

. klla.

2. OmnpenenuTh aOCONIIOTHOE JIaBJICHUE NTapa B KOHJIEHCATOPE, €CIU MOKa3aHUe PTYTHOIO
Bakyymmerpa paBHO 705 mm.pm.cm., a mokazanue Oapomerpa - 752 mm pm.cm. JlaBnenue
BBIPA3UTh B MerarnacKausx.

3. Cea3p wmexay 100-rpamycHoit mikamoit llembcus, aOCoONOTHON TeMmIiepaTypHOH
HIKaJIOW U NpHMEeHseMol 3a pyOexom mikanoil dapeHreiiTa MOKHO MOKa3aTh B BHUJE CXEMBI.
BhIBecTH caMocTosATeNbHO hopmyiy s nepecuera t ’C B ¢t F ¢ yueToMm:

Temneparypa kunenus Boasl 373 K -- 100 °C -- 212 F npu 760 mm pm.cm.
Temneparypa Tasuus mbna 273 K - 0°C -- 32 F npu 760 mm pm.cm.

4. Onpenenutb 06beM 100 Kr ra3a Bogopo/ia Npu HOPMaIbHbBIX YCIOBHUSX.

5. JlaBnenue mapa Ha BXxoje B TypOuMHY T aTOMHOHM 3JI€KTPOCTaHIIMHU, MO MACHOPTHHIM
JIaHHbIM, Py = 6,65 MIla. JlaBneHue mapa Ha BBIXOJE U3 peakTopa P M3MEpeHO MaHOMETPOM,
rpaJlydpoBaHHBIM B TEXHHMUYECKHX aTtMmochepax, u Oyaer Pus = 68,6 am mpu TOKa3aHUH
6apometpa B nomemieHun ADC P = 745 mm.pm.cm. Jng oGecnieueHust coOIr01€HUS MACTIOPTHBIX
JaHHBIX TYpPOMHBI OLIEHUTh MAaKCHUMAaJbHO JOMyCTUMYIO notepio nasienus A4 P, Mlla, B
TpyOomnpoBoe.

BapuanTt 14
1. YCTaHOBUTH COOTHOIIIEHUE MEXKIY €AMHUIIAMU PAOOTHI:

0,5 kxan = ... kljoic = ... kBm - u.
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2. Tsaromep moka3piBaeT pa3pekeHHE Ta30B B  JIbIMOBOM TpydOe, paBHOE
83 mm.pm.cm. Onpenenuts aOCOTIOTHOE JIaBJICHUE Ta30B B Oapax, eciu Moka3aHue Oapomerpa
97 klla.
3. Temneparypa BoasHoro mapa 300 °C. Ha ckoiabko IpagycoB €ro HaJo INEperpeTh,
yTOOBI TEMIIEpaTypa napa gocruria 773 K?
4. YCTaHOBWTbH, OIMHAKOBBI JIA COCTOSHHUS pabouero Tena, XapaKTepU3yHOIIUecs
CIIEYIOIIMMU 3HAUYCHUSIMU MTapaMETPOB: NIEPBOE COCTOSTHUE -
P =172 MIla, Vi- 0,004 »°/xe; BTOPOE cOCTOsIHUE — P2 = 2485 mm.pm.cm.
V>=0,4 %, m=100 xe.
5. B ’kene3HONOpOKHON  IUCTEpHE  HAXOAWUTCA  BS3KMA  MazyT. YUTOOBI
CJIUTh Ma3yT B YCJIOBHSIX MOPO3HOM MOTO/IbI, €T0 HY>KHO ObLIO pa3orpers.
it 3TOrO Yepe3 BEPXHHUH JIIOK IIMCTEPHBI OMyCTHWJIM TPYOy, MO KOTOPOH
M0/1aJI HACBIIICHHBIN BOAsIHOM map. Korjga mMa3zyT ObLI1 OTHOCTBIO CIIUT, TPYOY U3
LIUCTEPHBI BBIHYJIH, a JIOK HEMEUIEHHO TepMEeTHYEeCKH 3akpbuid. Yepes
HEKOTOpOE BpeMsl IICTepHa ObL1a cMsiTa aTMOC(HEPHBIM JaBIICHUEM.
Omnpenenute CyMMapHYIO PE3yJIbTUPYIOUIYIO CHIly F, NMpHIOKEHHYIO K
HUKHEH ToJ0BHHE OOKOBOM MOBEPXHOCTH IIUCTEPHBI, €CIIH U3BECTHO, YTO MOCIE
KOHJEHCAalMd B  LUCTEPHE BCcero mapa B  HEH  oOpazoBajics  BakyyM

P saxc = 700 mm.pm.cm. bapometpuueckoe nasnenue Psyp = 0,1 MIla. Pa3meps! uuctepHsl: [ =
6000 rm, D =2000 mm.

Bapuaur 15

1. HaliTu cooTHOIIEHHE MEXTy €IMHUIIAMU JaBIEeHUS, paOOThI U MOIIHOCTH:
1 am = ... kec/em® = ... kec/m?

1 kecm = ... [joic; 1 kec m/c = ... Bm.

2. B TpyOke BakyymMmeTpa BBICOTa CTOJI0A PTYyTH cOcTaBisier 546 mm.pm.cm. Han
PTYTbIO HaXoIuTCs CTOJIO BOAbl BbIcOTOM 47 mm. bapomerpuueckoe naBieHue paBHO 736
mm.pm.cm. OrnpenenuTsh aDCOIIOTHOE JTaBlieHUE B cocyne, Mlla.

3. Kakas tremneparypa Boite: 75 °C unu 425 K? BelpazuTe TemMnepaTypHblid HHTEpBa At
=75 °C B rpasycax aOCOJIOTHOM TeMIEpaTypHOH IIKAJIbI.

4. B mapocOopHHMKe HaxoauTcs BojasHoW map maccoit 300 xe. OmpenenuTh o0beM
napocGopHHKa M, ecii yaenbHbIH 00beM mapa V = 20,2 a’/ke.

5. Y3kasg muMiauHIpuyeckas TpyOka JUIMHOW / , 3amasHHas ¢ OJHOTO KOHIIA, COAEPIKUT
BO3/lyX, OTIEJICHHBIA OT HAPYXKHOTO CTOJIOOM pTyTH [mHOM A  TpyOka pacmomoskeHa
OTKpBITBIM KOHIIOM BBepX. Kakoif Obima gmuua / cronba Bo3ayxa B TpyOke, eciau mHpu
NIePEBEPTHIBAHUN TPYOKH OTKPBITHIM KOHIIOM BHH3 M3 TPYOKM BBUIMJIACH IMOJIOBHHA PTYTH?
[T10THOCTH PTYTH paBHA ppm , ATMOChEPHOE NaBieHue Pegp

4.9 YPABHEHHUE COCTOSIHUS UJAEAJIBHBIX T'A30B
3agaua 4

Kommpeccop BcaceiBaer V' atmocdepHOro Bo3ayxa 3a T , MUH, IIpU Temmneparype ¢, °C,
u naBieHuu P; Mlla, v HarHeTaeT ero B pe3epByap o0beMoM V. 3a Kakoe BpeMsi KOMIIpeccop

62



HAMoOJIHUT pe3epByap 10 nAaBieHus P, Mlla, ecnu TeMmeparypa BO3AyXa B pe3epByape

nocTUurHeT £, °C ? [lepen HanomHEHNEM pe3epByap ObUT coenuHeH ¢ atMochepoit (Psqp = Pi).
HcxonHele JaHHBIE, TAOIUIA 3

Tabauna 3

No Vi, T, ti, P V>, P> 12,

Bapuanra | i’ MUH ’c MIla M MIla e
1 3,8 1,0 10 0,08 8,5 2,0 52
2 4,0 1,2 12 0,06 7,0 2,5 30
3 3,5 1,0 14 0,1 5,6 3,0 26
4 5,0 1,05 16 0,14 10,2 3,5 28
5 5,6 1,56 17 0,11 9,8 3,2 48
6 4.5 1,23 20 0,09 12,1 4,0 54
7 5,8 1,25 25 0,08 11,3 2,6 40
8 3,1 1,15 30 0,07 8,4 3,7 42
9 10,2 1,5 28 0,092 16,0 4,0 56
10 12,4 2,5 15 0,076 15,2 4.8 41

11 15,6 2,8 11 0,084 18,5 5,0 37
12 12,8 3,0 16 0,091 15,6 5,2 32
13 10,0 2.4 13 0,1 14,6 4,6 28
14 14,2 1,25 17 0,082 18,5 3,7 36
15 13,5 1,56 22 0,12 16,3 4,5 40
16 12,6 1,78 26 0,15 14,9 3,6 51

17 16,0 2,54 29 0,1 16,7 3,7 44
18 12,0 1,56 32 0,078 15,4 4,0 55

19 10,0 1,23 34 0,085 14,6 4,8 32
20 7,0 1,25 36 0,095 9,8 5,0 48
21 7,6 1,15 20 0,08 12,2 5,2 38
22 8,0 1,5 25 0,06 15,3 4,6 58
23 4,6 2,5 30 0,1 8,4 3,7 42
24 3,2 2,8 28 0,14 5,6 4,5 44
25 5,7 3,0 15 0,11 10,8 3,6 54
26 6,4 2.4 11 0,09 12,2 4,0 34
27 7,8 1,25 16 0,08 11,6 2,6 48
28 8,9 1,56 13 0,07 15,1 3,7 36
29 9,75 1,78 17 0,092 16,3 4,0 41

30 8,28 2,54 22 0,076 7,26 4,8 45
31 5,64 1,56 26 0,084 9,54 5,0 47
32 3,35 1,23 29 0,091 6,32 5,2 56
34 10,2 1,25 32 0,1 14,6 4,6 38
35 15,8 1,15 10 0,082 18,7 3,7 43

36 13,4 1,5 12 0,12 15,9 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
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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

OnpenenuTs NOABEMHYIO CHITY BO3IyLIHOTO mapa oobemoM V, a°, mpu Temmnepatype T,
K u paBnenun P mm.pm.cm, €cavd OH 3aIlOJMHEH BOoaOpoaoM. Kakyro maccy rpys3a CMOXKET
noaHATh map? VicxonHple qaHHbIC Tabnuia 4

Tabsmna 4
Ne V, t, P; Ne v, t, P;
Bapuanr | »° K mm.pm.cm | Bapuant | »° K MM.pm.cm
a a
1 20 256 735 26 28 293 740
2 30 270 738 27 36 303 747
3 10 280 745 28 44 310 756
4 40 295 748 29 52 295 738
5 50 300 750 30 64 268 735
6 60 298 755 31 78 282 738
7 70 288 760 32 96 303 745
8 80 293 768 34 28 297 748
9 90 303 762 35 35 315 750
10 35 310 740 36 95 320 755
11 45 295 770 37 30 278 760
12 55 268 774 38 66 265 768
13 65 282 756 39 76 278 762
14 75 303 764 40 112 290 740
15 85 297 740 41 128 267 770
16 95 315 747 42 112 285 774
17 100 320 756 43 108 300 756
18 110 278 738 44 88 310 764
19 115 265 762 45 56 295 740
20 120 278 740 46 74 268 747
21 130 290 770 47 96 282 768
22 125 267 774 48 63 303 762
23 22 285 756 49 72 297 740
24 32 300 764 50 88 315 770
25 34

HaeajJbHOro rasza. I'azoBeie cMecu. TeImIoeMKOCTh HASaIbHBIX razos"
1.

Kaxoif 3T0 ra3, eciu ero miIoTHOCTh HpH yka3aHHbIX P 1 T pasHa 0,4167 xo/mu>?

5. KapTouku 11 CaMOCTOSITEJIbHON Pa00ThI CTYIEeHTOB 110 pa3aelry

MounstpHblit

«TepmoauHaMuKa»

Bapuanr 1
Kaprouka camoctostenbHOl paboTel. Tema "WneanpHbI ra3. YpaBHEHHE COCTOSHUS

oobeM (00bem 1
P = 0,02 MIla n Temnepatype ¢ B 3 pa3a 6oibIie, 4em mpu H.y. OnpeaenuTs 3Ty TeMIepaTypy.

KMOJb)  HEKOTOPOTO

rasa

npu  HaBJICHUU
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2. Macca mycroro 0ayutoHa Jjisi aproHa BMecTuMocTbio 40 7 paBHa 64 ke. OnpenenuThb
Maccy OamioHa ¢ aproHom, eciud npu temmeparype 15 °C GayuloH HamoJHSETCS Tra3oM J0
nasnenus P = 15 Mlla, p4- = 40 xe/kmonv).

3. Tlo ra3onpoBo/y TedeT yrIeKMCIblii ra3 npu gasaenun P = 5,10° I1a u Temnepatype t
= 17 °C. KakoBa CKOpPOCTh IBIJKCHHS Ta3a MO TpyOe, €ciu 3a 5 MUHYT dYepe3 IUIOIIajlb
TIOTIEPEYHOro ceueHus TpyOnl S = 6 ey’ mpoTekaeT m = 2,5 KT yrieKucsIoro rasa?

4. B oaMHaKoBBIX OaJUIOHAaX NPU OAMHAKOBOW TeMIepaType HAXOISATCsS paBHbIE MacChl
Bojziopona H> n yrinekucioro raza CO,. Kakoil U3 razoB u BO CKOJIBKO pa3 IPOU3BOIUT
OosblIe TaBIEHUS HA CTEHKH cocyaa’?

5. Omnpenenutb MaccoBBId COCTaB TIa30BOM CMECH YIVIEKHCIOTBI U a30Ta, €CIH

MapUHAIbHOE IABJICHUE YTIIEKUCIOTHI P 0, = 1,2 MIla, a naBnenue cmecu 3 Mlla.

Bapuant 2
Kaprouka camoctosrenbHol paboThl. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOrO Ta3a. TemoeMKOCTh UaecajJIbHOro rasa”

1. Bo ckoibKkO pa3 M3MEHHUTCS IUJIOTHOCTh ra3a B COCYJE, €CIIM TMPU IOCTOSHHOMN
TEeMIlepaType IMOKa3aHue MaHoMmeTrpa yMenbliaerca ot 1,8 no 0,3 Mlla? bapomerpuueckoe
JaBjieHue npuHsTh paBHeiM 0,1 Mlla.

2. B pesepByape noa pasinennem 0,35 Mlla nm T = 800 K naxoautcs 0,842 2
razo00pa3HOro BeleCTBa, uMmerouiero Gopmyny C, H,, ,H 3aaumatoniero oosem 1 1. Kakoit sto

2n+2
raz?

3. Ilogaua BO3IYIIHOrO KOMIIPECCOPA MPH HOPMATBHEIX YCIOBUAX Viy= 500 a’/u. Uemy
paBHa MaccoBas Mojiaya KOMIIPECCOPA. Usos. = 29 Ke/kMOnb?

OTBeT BbIpa3uTh B KUJIOTPAMMAX B CEKYHTY.

4. Tlpu cropanuu 1 > OpUpPOAHOro rasa, HAXOAANIETocs NMPH HOPMAIBHBIX YCIOBHSAX,
Bhizensercss 36 M/luc sHeprun. CKONBKO SHEPrUM BbIIENAeTcs IpU cxuranuu 10 a7,
Haxonamuxcs nox nasiaenueM 110 kIla npu temneparype 7 °C?

5. OOBbeMHBIN COCTaB CyXUX HNPOAYKTOB CTOpaHUS TOIUIMBA (HE COAEPKAIIUX BOISHBIX
napoB) cieaytouwmii: CO> = 12,3 %; 0> =172 %; N> = 80,5 %. Hailitu xaxyuryrocs
MOJIEKYJISIPHYIO Maccy U ra3oBYIO MOCTOSIHHYIO CMECH, a TakKe€ IUIOTHOCTh M YAENbHBIH 00beM
poykToB cropanus npu P = 100 x/1a u t = 800 °C.

Bapuant 3
Kaprouka camoctosrensHoi pabotel. Tema "WneanbHbiil ra3. YpaBHEHHE COCTOSHUS

HUAeaJbHOro ra3a. TemioeMKoCTh HACAIBHOTO raza"

1. TII0THOCTB MEATBHOTO ra3a MPU HOPMANbHBIX ycinoBusx 0,09 xe/m’. Onpenenuts,
KaKo# 12TO Tra3 U €ro IIOTHOCTh IipH abcomoTHOM aasnennu 0,12 MIla u temnepatype 400 °C.

2. B 6anmnone naxomutcs 12 xmons uaeansHoro raza npu P = 1,0 Mlla u ¢t = 80 °C.
OnpenenuTh KOJIMYECTBO a30Ta, BHITEKIIETO U3 OalsioHa, €CiM JaBleHHEe B OAJUIOHE CHU3WIOCHh
10 0,35 Mlla, a remnepatypa ymeHsmmiaacs 1o 25 °C.

3. JlyTheBoii BEHTHJIATOP MOJAET B TOMKY maposoro kotaa 102000 a’/u Bosmyxa mpu
temneparype 300 °C u uzdsrTounom aasnenuu 20,7 Mlla. bapomeTprudeckoe AaBIeHUE BO3AyXa
B momenieHuu 100,7 xlla. OmnpenenuTh MacCOBBIM PAcXoa BO3AyXa, a OOBEMHBIM PpPacxoj
IIPUBECTH K HOPMAJIbHBIM YCIIOBHSIM.

4. B TOpHU30HTAIBHO PACHOJIO)KEHHOM COCYJZI€, PAa3/IeICHHOM JIETKOMOIBUKHBIM
MOPUIHEM, HAXOAUTCS C OJHOW CTOPOHBI OT MOPIIHSA 717, TPAMMOB KHUCJIOPOJA, a C IPYro — m>
rpaMMOB Bojopoja. TeMmnepaTypsl ra3oB OJUHAKOBBI U paBHBI fy . Kakum Oyner oTHoIIeHHE
00BbEMOB, 3aHMMAEMBbIX Fa3aMH, €CJIM TeMIepaTypa BOAOPOIa OCTAaHETCS PaBHOM 79 , @ KUCIOPOA
HarpeeTcs 10 TeMIEepaTypsl ¢ ?
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5. CpaBHUTH yACIbHBICE U MOJSIPHBIE OOBEMBI JBYX CMECEH, MMEIONMUX OJMHAKOBOE
JABJICHHUE U TEMIIEpaTypy MPH CIEAYIOMEM 00hEMHOM COCTaBE:

) oy, =0.76; @, =02 @, =0,04
2) oy, =08, @, =0,2

Bapuanrt 4
Kaprouka camocrositensHOil paborel. Tema "MaeanbHbiil ra3. YpaBHEHHUE COCTOSIHHS

UIeaIbHOrO rasa. TemIoeMKOCTh HaeajJIbHoro rasa"

1. OnpenenuTh AaBiieHHWE BO3[yXa B CTallMOHAPHOM OayuioHE BMECTUMOCTHIO 40 11 mpu
temneparype 15 °C, ecnu macca 3apspkeHHOTO OawtoHa 70 ke, a He3apsHKEHHOTO - 65 ke (Usos =
29 ke/kmonw).

2. HaiiTi KONMYeCTBO KHJIOMOJICH, COMIEpKaIMXCs B COCyie, ecinu 00beM cocyna 750 i,
Temnepatypa raza cocrtapisieT 121 °C, a pazpexenue paBHo 200 mm.pm.cm. bapomerpuyeckoe
JaBiieHue npuHATh 740 mm.pm.cm.

3. [lo Tpybam TtemnmooOMeHHMKa, cocTtosiiero u3 379 tpy06 mmamerpom 16x1,5 mm,
npoxomuT a3oT. O6beMHBbI pacxon azora 6400 M>/4, OTHECEHHBIH K HOPMAIbHBIM YCJIOBHSM.
W30biTOuHOE [aBJeHHE U TeMIeparypa B TpPyOHOM MPOCTPAHCTBE TEIIOOOMEHHHUKA
cootBercTBeHHO 0,3 MIla n 120 °C. Onpenenutb CKOpOCTb JBUKEHHS a30Ta B TpyOax, eciu
O6apomerpuueckoe aasinenue cocrapiusiet 0,1 Mlla.

4. B 6amione BMectumocthio 110 1 momemeno 0,8 ke Bomopoaa u 1,6 xe xkuciopona.
Onpenenuth JaBJIeHHE CMECH Ha CTEHKU cocya. Temmneparypa okpyxatouieit cpeast 27 °C.

5. CpaBHHUTH Ta30BbIE IOCTOSHHBIC W JIaBJIICHUSI JBYX CMECEd MpHU OJUHAKOBBIX
o0Bemax u TeMIeparypax, eciu W3BECTHBI o0BbeMHBIE COCTaB u
MacChl CMeCeN:

D) @, =01 ¢, =01 @, =08 m =10xe;
2) (DCOZ = 0,1, (002 = 0,1, ¢N2 = 07, Peo = 0,1’ m, = 20 Ke;

Bapuaunr 5
Kaprouka camoctostensHoil pabotel. Tema "MpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

AOEeILHOrO raza. TelmIioeMKOCTh UIealbHoro ra3a"

1. laBnenue raza nmo maHomerpy cocrasiser 0,3 MIla npu temneparype 60 °C. Ilpu
5TOM ra3 3aHuMaeT o0beM 2,5 m’. Ompenenuts o6beM HIEAILHOTO Ta3a IPH HOPMAIBHBIX
ycnoBusix ( Peap =0,1 Mlla).

2. B uununzape guamerpom 0,6 v conepxurcs 0,41 y® Bosgyxanpu P = 0,25 MIlaut =
35 °C. Jlo xakoi TemIieparypsl JOJKEH HArpeThCsl BO3AYX MPH MOCTOSTHHOM JIaBJIECHUH, YTOObI
JBUKYIIUICS 0e3 TpeHus nopiuieHs nogusics Ha 0,4 wm?

3. ITo tpyOGompoBony Teuer 35 m/y raza CO> mnpu U3OBITOYHOM AaBIEHUHM 3 6ap H
temriepatype 220 °C. Omnpeaenuth AauameTp TpyOompoBoja mpu ckopoctd raza 20 m/c.
Bapomerpuueckoe naBienue npuHTh 750 vm.pm.cm.

4. TINOTHOCTH HEANBHOTO Ta3a IIPH HOPMATbHBIX YCIOBHSAX pyy = 2,86 k2/m’
onpeaenuts R, [oc/ke - K M1 MOJIEKYISPHYIO MacCy U Ke/KMOJb.

5. CpaBHutb Temrepatypy T m umcio kunoMoneil N AByX Ta30BBIX CMECEH, NMEIOIINE
OJIMHAKOBBIE 0OBEMBI M JaBJICHUS, €CIIM U3BECTHBI MX COCTABBI:

my =1.6xe; m, =0.4xke

my =1l.4xe; m, =0.6xe
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Bapuanr 6
Kaprouka camoctosrenbHol paboTel. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS

UaeabHOro ra3a. TemoeMKoCTh UaecajJIbHoro rasa”

1. Bo ckonbko pa3 Oosblie yrapHoro rasa (Macconasi 101, %) BMELIaeT pe3epByap Ipu
10 °C, yem npu 50 °C, ecnu naBjieHUE OCTAETCA HEU3MEHHBIM?

2. OnpenenuTh 00BEM pe3epByapa sl 8 ke BO3ayxa Ipu u30bITouHOM naBieHuu 1200
mm.pm.cm. u Temneparype 100 °C. Kak u3aMeHHTCsI H30BITOYHOE JaBJICHUE B pe3epByape, eCiu
TeMriepatypa Bo3ayxa moHusutcs 1o O °C? Ilpunsate Psyp = 750 mm pm.cm. Usosx = 29
K2/KMOJb).

3. Ilpu u3MeHeHHH pacxoia BO3AyXa C MOMOIIBIO PACXOAOMEPHOTO yCTpOMcTBa OBLIO
3adukcupoBano, urto npu P = 100 klla u T = 20 °C pacxonm Bo3myxa paBeH 24 ji/MuH.
OnpenenuTs MacCOBBIM pacxo]] BO3LyXa, KI/c, 1 00beMHBIN pacxo1 IpU HOPMAIBHBIX YCIOBHSIX,
Mm/e.

4. Bo CKOJIBKO pa3 U3MEHUTCA JIaBJICHUE BO3AyXa B WIMHIPE (PUCYHOK), €CJIU MOPUIEHb
nepeMecTuTh BieBo Ha 1/3 [; Bupaso Ha 1/3 [? Temmneparypa ra3a ocranach HEU3MEHHOM.

5. CpaBHUTH TIapUHATbHBIC JABJICHUS W MPHUBEACHHBIE 00beMbl Kuciaopoaa Or B JBYX
CMeCSIX, 3aHUMAIOIINX PaBHbIC 00BEMBI IIPH OJMHAKOBOW TEMIIEPAType M UMEIOIINX CIICTYFOIINI
COCTaB:

1) N> — 0.8xe; CO>— 0,1 ke; 02— 0,1 ke;

2)N>— 0.7ke; CO»—0,2ke; 02— 0,1 ke,

Bapuaunrt 7
Kaprouka camoctosrenbHol paboTel. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS

HUAeaJIbHOro ra3a. TemioeMKoCTh HACATIBHOTO raza"

1. Onpenenuts Maccy 1 xmosb uneanbHOro rasza, KOTopslid npu gasinenuu P = 0,25 Mlla
u Temneparype T =75 °C umeeT m1oTHOCTh p = 2,71 ke/m’.

2. Cocyn o6bemom 100 u° nanonaen raszom [R = 650 [owc/xz - K)].

Haiitu maccy raza B cocyne, eciu mpu Temmeparype raza 27 °C mnoka3zaHne MaHOMETpa Ha
cocyne 136 mm.600.cm., a naBnenue armochepHoro Bozayxa 760 wm. pm.cm.

3. B Bo3ayxomojorpesareib mocTymaer 5 m’/c Bosmyxa mpu Temmepatype 25 °C u
n30bITOouHOM faBiaeHun 500 mm.e00.cm. TemmepaTypa mojaorperoro Bo3myxa cocrasiser 500
°C. OnpenenuTh CKOPOCTh BO3AyXa MOCJIE MOAOTPEBATENS, €CIIU TIJIOMIAb MTONEPEUHOTO CeUCHUS
BBIXOJHOTO ITYylEepa f = 4 m°, BapomeTpuueckoe qaBieHue NPUHATH 750 mm.pm.cm.

4. Ilpu yBenuueHUH aOCOIOTHOM TeMIepaTyphbl HAECAIBLHOTO ra3a B 2 pa3a JaBlieHUE Tra3a
yBenuuuiock Ha 25%. Bo ckoibKo pa3 nmpu 3TOM U3MEHHJIICS €ro- 00beM?

5. OnpeeuTh ra30BYI0 HOCTOSHHYIO CMECH, COCTOSINYIO U3 1M> reHepaTopHOro rasa u
1,5 »° Bo3ayXa Hmpu HOPMANBLHBIX YCIOBHUSAX, €CIH IIIOTHOCTh TEHEPATOPHOTO Ia3a HpHU JTHX
yenosusx 1,2 ke/m’.

Bapuant Ne 8
Kaprouka camoctositensHoil paborel. Tema "MpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

HIealIbHOIO Tra3a. TemIoeMKoCTh HaeajJIbHoro rasa"

1. Onpenenuthb TeMIIepaTypy, npu KOTOPOMH IUIOTHOCTh HJIeaIbHOTO
rasa azora coctaBisier 0,65 xe/w’, eciu ero qaBieHue paBuo 0,105 MI]a.
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2. Kommpeccop BcaceiBaeT 3 .’ armocdepHoro Bosgyxa B | MuH TIpH

T = 15 °C u naBnenuu 0,1 MIla u narueraer ero B pesepByap oobeMoM 8,5 a°. 3a kakoe Bpems
KOMIIPECCOp HAINOJHUT pe3epByap A0 AaBieHus 2 Mlla, ecnu Temieparypa BO3ayXa B
pesepByape pocrturaer 47 °C? Ilepen HanmoidHEHHEM pe3epByap ObUI COSAMHEH C aTMOC(HEpOi.
OTBeT BhIpa3uTh B MUHYTAX U CEKyHIaXx.

3. CranmbHble TpyOBI TETUIOOOMEHHWKA HMEIOT nuameTp 76 X 3 mm (mepBoe YHCIIO
0003HavyaeT HapyXHbIN TUaMeTp TpyObl, BTOpPOE - TONUIMHY CTeHKH). [lo TpyOam mpoxoauT ra3
o arMocepHbIM jaaBieHueM. OnpenenuTs quameTp TpyObl mpu paboTe ¢ TeM Ke ra3oM, HO
1o/l M30BITOYHBIM JIaBIIEHUEM 5 Oap, eciy JUHEWHYI0 CKOPOCTh raza elaTeJbHO COXPaHUTh
NpeXHEeW MpU TeX K€ MacCOBOM pacxoje W KoiuuecTBe TpyO. Bapomerpuueckoe naBieHue
npuHITh 750 Mm.pm.cm.

4. Tlpn ymenblieHHMH oObeMa raza B 2 pasa JaBiieHHe yBenuumioch Ha 120 x/la, a
abcomoTHas Temiieparypa Bospocia Ha 10 %. Kakum Obu1o nepBoHayanbHOE 1aBieHUE?

5. OnpenenuTh KaxyIlyrocs MOJICKYJISIPHYIO MAacCy CMECH T'a30B, COCTOSIIYI0 U3 6,67 %
Bozopoaa u 93,3 % okcuma yriepona. Haiitu ynenpHBI 00beM cMecH Tpu AaBiieHHH 760
MM.pm.CI. u TeMIIepaType 0 oc.

Bapuant 9
Kaprouka camoctosrenbHOl paboTel. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TermoeMKOCTh HAeaJIFHOrO ra3a”

1. Onpenenuts Maccy u 00beM 1/4 kmonw azora npu temmeparype 1500 °C u naBieHun
0,1 Mlla.

2. Ompenenuts miuotHocth Hz B cocyae mpu temmeparype 25 °C, eciu pTyTHBIN
BaKyyMMETp, IPUCOEAMHEHHBIN K COCYy, IOKa3bIBaeT paspexenue 240 v pm.cm., a 1aBIeHue
aTMocdepHoro Bo3ayxa 750 mm.pm.cm.

3. X0NIOJWIBHUK COCTOUT U3 JIByX KOHIIEHTPUUYECKHX CTaNbHBIX TpYO d = 29 X 2,5 mm u
D =54 x 2,5 mm (nepBast uudpa o003HaYaeT HAPYKHBIA ITUAMETP TPYOBI, BTOpasi - TOJIIMHY
creHku TpyOsl). Ilo BHyTpeHHeil TpyOe mpoTekaeT XoJOAWIbHBIA paccon. B mexTpyOoHOM
npocTtpancTBe npoxoauT 160 xke/u raza nmon adcomotHbIM AasinenueM 0,5 Mlla v nipu cpenneit
temneparype 0 °C. OnpenenuTs JMHEHHYIO CKOpPOCTh rasa. IlmoTHOCTh ra3za mpu H.y NpHUHSATH
1,2 xe/m’.

4. OTHOCHUTENbHAS MOJEKYJspHas Macca rasa (i ke/kmonw) paBHa 2,0 ONpENENNUTh Py
ke/M°, Ta3oByI0 MmocTosHHYI0- R, [oic/ke K, yuenbHBIA 00BEM - Viy, MoK

5. Haiitu npuBeneHHble 00bEMbI KOMIIOHEHTOB CMECH, MaccoBast 101 KoTopsix: 40 %
H>wn 50% SO, ecnu 00beM, 3aHIMaeMBbIil CMeChIo, 2 i

Bapuant 10
Kaprouka camoctostensHoil pabotel. Tema "MpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

AOEeILHOrO raza. TelmIioeMKOCTh UIeaJIbHOro ra3a"

1. bannon BMectumocThio 40 1 conepxkut 1,98 ke yrnekucnoro raza npu 0 °C. bamnon
BbIIepkuBaeT fAaienue 3,0 Mlla. Ilpu kakoil TeMieparype OalIoH MOKET Pa3opBaThCs?

2. V36wITOuHOE NaBiieHne Kucioponaa B 6amione BmectumMocThio 100 11 pasro 0,9 Mlla
npu Temneparype 20 °C. Ilocne noakauyMBaHus KUCIOPOIa MOKa3aHUE MAaHOMETPA YBETUYMIOCH
no 10,4 MIla npu temneparype 70 °C. CkONBKO KWJIOIPAMMOB KHCJIOpPOJA NOJKA4YaHO B
6amuton? JlaBneHue oKpysKarollen cpesl o 6apoMeTpy coctasisier 1 6ap.

3. MaccoBblii pacxoji BOJSHOTO Iapa mo TpyOoompoBoay nuamerpoM 50 MM COCTaBIISIET
0,03 xe/c mpu Temnepatype 47 °C u manenuu 0,2 Mlla. BerYucnuTh CKOPOCTH JIBHKEHUS
BOJISTHOTO TIapa 1mo TpyOOompoBOTy.

68



4. byTbhulka HaroJHEHA Ta30M M TUIOTHO 3aKyNopeHa MPOOKOM TIoNIaablo cedeHus 2,5
cv? . Jlo xaKoif TeMmepaTypsl HaJ0 HArpeTh Ta3, 4ToObl NPOOKA BhUIETENA M3 OYTHLIKH, €CIH
cuja TpeHwus, yaepKuBaromias npooky, 12 H? IleproHadanbHOE JaBiIeHUE BO3ayXa B OYThUIKE U
Hapy»KHOe AaBiieHue oauHakoBel U paBHbl 100 klla, a HauanbHas Temneparypa coctasisier 3 °C.

5. Cmecu ammuaka (NH3) ¢ Bozmyxom, coaepxaniue ot 0,16 mo 0,28 oO0beMHBIX H0JIEH,
% NH;3 B3pbiBoonacHbl. OmpeaenuTb, MOXHO JIM HCIOJb30BATh CMECh Ta3oB, B KOTOPOH
conepxutcs 0,2 kr NH; u 0,5 ke Bo3ayxa.

Bapuant Ne 11
Kaprouka camoctosrenbHol paboTel. Tema "WneanbHbI ra3. YpaBHEHHE COCTOSHUS
UJeabHOro raza. TernoeMKoCTh uaeabHOro raza"

1. OnpenenuTs MIOTHOCTH KUCIOPOJA MU paspexeHuu 175 Mm.ptT.cT. u Temneparype T
= -13 °C. Ilpunsate Psap = 760 mm.pm.cm.

2. Ilpu ckaTtuu UAEaIbHOTO ra3a 00bEM €ro yMeHbIIaeTcs B 3,5 pasa, a Temreparypa
yBenuuuBaercs ot 23 1o 150 °C. Kak npu 3ToM U3MEHUTCS JaBjeHue ra3a’?

3. OnpenenuTh cKOpOCTh MpoTeKaHus yriaekuciaorsl CO2, o TpyOOnpoBOay IUaMETPOM
57 x 3,5 mm, ecnmu MaccoBbiii pacxoxg COz 200 xe/u mpu temmnepatype 38 °C u abCOMIOTHOM
JaBiieHuu 3 oap.

4. Temmepatypa Bo3ayxa B IuudHape, (pucyHok) 7 °C. Hackomnbko mnepeMecTUTCs

nopiieHb npu HarpeBanuu Boszayxa Ha 20 K, ecnmu /[ = 14 cm? JlaBieHue BoO3ayxa CUMTATh
HEU3MEHHBIM.
5. Cmecp 3amana oowvemubME foisimu: 20% CO  u 80 % CO> . Onpenenuth ee

ra30BYIO OCTOSIHHYIO U INIOTHOCTB TpH H.Y. (760 mm pm.cm., O °C).

Bapuant 12
Kaprouka camoctosrensHoi pabotel. Tema "WneanbHbiil ra3. YpaBHEHHE COCTOSHUS

HUAeaJbHOro ra3a. TemioeMKoCTh HACATIBHOTO raza"

1. OnpeaenuTs MOJIEKYJIIPHYIO Maccy MA€aNbHOTO ra3a, KOTOpbIi MpH JaBieHuu 2,5 6ap
u Temneparype 75 °C umeer motHocTh 2,71 xa/am’.

2. Hackonbko Gosble BMemaeTcss B 0aioH, o0bemM Kotoporo V = 40 7, yrieKkucioro
raza, 4eM Bojopojaa, mnpu Ttemmeparype 15 °C m ngaBnenun no manometrpy 15 Mlla, ecnu
O6apometpuueckoe aasinenue 750 mm.pm.cm?

3. Tlo tpybam TerooOMeHHUKa, cocrosimiero u3 379 tpy0o muamerpom 16 x 1,5 mm,
npoxoaut 6400 »’/u a30Ta, IPUBENEHHOTO K HOPMAJIBHBIM yCIOBHAM. JlaBinenue a3ota Py = 3
bap, a cpennsisi Temrneparypa cocrapisger 30 °C. OmnpenenuTh CKOPOCTh  JIBIKCHHS a30Ta B
Tpy0ax Psap = 750 mm pm.cm.

4. Ilpm xakoil Temmeparype HaxOIWJCAd Tra3 B 3aKpBITOM COCyJe, €CIu
npu Harpeanuu ero Ha 140 K nasnenue Bo3pocio B 1,5 paza?

5. TazoBas cMech wmMmeeT crenyronmid MaccoBeli coctaB: CO: = 12%,
0: = 8%, N> = 80%. [lo xakoro naBiI€HUS HAJ0 CXKaTb OTy CMECh, HAXOIALLYIOCS IIPH
HOPMANBHBIX YCIOBHSAX, 4TOOBI MIOTHOCTH ee cocTaBuna 1,6 xe/m’, a Temmeparypa ocramachk
HEU3MEHHO?

Bapuaut Ne 13
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Kaprouka camocTosiTebHOI paObOTHI. Tema "M neanbHblid Ta3. YpaBHEHUE COCTOSHUS
uJeanbHOro raza. TernnoeMKoCTh uaealbHOro raza"

1. Ompenenute o6beM 1 xkmons wupeanbHoro raza CO Opy JaBlIeHUUd S5 Oap W
temneparype 60 ’C. Kak u3MeHHTCS pe3ylnbTaT, ecliM B KadecTBe MealbHOro rasza Oyjer
UCIOJIb30BaH H> ?

2. OmpenenuTh  KOIUYECTBO  KUCIOPOJA, HM3pacxXolOoBaHHOro u3  OasioHa
BMecTUMOCThIO 40 7, eclii JIaBlieHHWEe B HEM CHU3WIOCh OoT 196 no 49 6ap, a Temmeparypa
ocTajach NMocTosHHOM u paBHou 20 °C.

3. Ha ADC paboraer ra3oTypOMHHAs YCTaHOBKA 3aKpBITOTO THIIA, WCIIOJNB3YIOIIAs B
KauecTBe pabodero Tejia yriIeKucbli ras. Uepes comioBblit anmapat npu temmeparype 550 °C u
nasieHun 8§ Mlla ra3 mojaercs Ha JomnaTku TypOuHBI. OmpenenuTs HEOOXOAUMYIO IUIONIAAb
BBIXO/JIHOTO CEUYEHHs COIUIOBOTO ammapara, €Cii CKOPOCTbh BBITEKAIONIMX M3 HEro ra3oB IpU
yKa3zaHHBIX MapameTpax cocranisgeT 90 am/c, a MaccoBbIi pacxos paBeH 3514 ke/c.

4. IIpn U3rOTOBIIEHUU BJIECKTPOJIAMII UX HAIMOJHAIOT MHEPTHBIM ra3oM IpU TeMIIepaType
t1 =150 °C. [log xakuM JaBJICHUEM JOJKHBI HAMIOTHATHCS JIAMITBI, YTOOBI MIPU TEMIIEpAType £2 =
300 °C, xoTopas ycTaHaBIIMBAETCs B JlaMIle [P FOPEHUH, J1aBjieHue He npeBbimano Py = 0,1
Mlla.

5. CpaBHUTH KaKyIIHeCs MOJEKYJSIPHbIE MAacChl U Ta30Bble MOCTOSHHBIE TBYX CMecei
CJIETYIOIIETO COCTaBa:

Doy, =07 @, =02, @ =01
2) oy, =08, @, =0,2
Bapuant Ne 14

Kaprouka camoctosrensHoii pabotel. Tema "WneanbHbiil ra3. YpaBHEHHE COCTOSHUS
ujeanpHOro rasa. TemnoeMKocTs uaeansHoro raza"

1. IIpu Temneparype 800 °C u naBnenuu 0,1 MIla ninO0THOCTH Ta3a
p = 0,4477 ke/m>. Uto 310 32 Ta3? (MoseKyaspHbIE MACCHl HEaTbHBIX Ta30B: BOJOPOJ -

Hy, = 2k2 | kMOMb ; HeoH - 44, , = 20,2 Ke/kMoAb; APTOH - 12, = 40 Ke/kMONb; KPUITOH - 47, =

84 Kr/KMOIIB; KUCTIOPO. - Mo, = 32 Kke/kmonb.)

2. KoMmrmpeccop mojiaet cxatblii BO3yX B pe3epByap, MPU 3TOM JIaBJICHUE B pe3epByape,
U3MEpeHHOe MaHoMeTpoM, nosbimaercs ot 0,1 no 0,8 Mlla, a remnepatypa - ot 20 go 27 °C.
Ornpenenuth Maccy Bo3ayxa, OJAaHHOTO KOMIIPECCOPOM B pe3epByap, eciii 00beM pe3epByapa 5
M?, 8 6apOMETPHYECKOE IaBIeHHE COCTABISET 750 mm pm.cm. 41 = 29 Ke/kmoab).

3. [MapotypOunHasi ycraHoBka MOIIHOCTEIO N - 100 MBm umeeT ynenbHBIN pacxon
tommBa 6 = 0,37 ke/kBm - u). Kakoif nomkHa OBITh MaccoBasg CyMMapHas I1ojlaya
BEHTWJISITOPOB, MOJAIOIIUX BO3AyX B TONKY KOTJa, €clii OOBEeMHBIM pacxoa BO31yXa,
PUXOAIMIics Ha | k2 TOIUIMBA, COCTABIAET 15 M° , OTHECEHHBIH K HOPMATBLHBIM YCIIOBUSIM.

4. B mumuHape ¢ muomanpio ocHoBaHus 100 cwm’ Haxomutcs Bo3ayx. IlopieHsb
pacniosnoxeH Ha BeicoTe 50 cvm oT nHa mwinHApa. Ha nopmens kmagyt rpy3 mMaccoit 50 ke, mpu
9TOM OH omyckaercs Ha 10 cu. Onpenenuts TemMneparypy BO3AyXa MOCIE OIMYCKaHUs MOPILIHS,
ecnu 110 atoro aasnenue 6ou10 101 x/7a, a Temneparypa 12 °C.

5. PaccunTaTh TEIUIOEMKOCTh ¢ CMECH MAapoOB AUOKCHIA yriiepoaa W BoAbl. MaccoBas
JoJ1s1 AMokeua yriepona pasHa 0,9383. Pacuer mpousBecTH, cuuTas

c=f() nna200 °C.

Bapuanrt 15
Kaprouka camoctositensHoil paborel. Tema "MpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

HIealIbHOTO Tra3a. TemIoeMKoCTh HaeajJIbLHoro rasa"
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1. OnpenenuTh ra3oByIO MOCTOSIHHYIO M YAETbHBINH 00beM a3ota mpu temneparype 15 °C
u nasnernu 5:10° ITa.

2. bamion ¢ xucnoponom oobemoM 40 1 mmeer u3bbiTouHoe navienue 13,9 Mlla npu
temriepatype ti = -23 °C. OnpenenuTb U30bITOYHOE JaBICHUE KUCIOpOa B OAIJIOHE ITOCTIE TOTO,
KaKk Temneparypa ero crana f2 = +27 °C. OnpenenuTs KOJIMYECTBO KHCIOpPOJa, KOTOPOE HAl0
BBIIYCTUTh, YTOOBI MpU TeMiieparype ¢3 =t = 27 °C naBieHue 1o MaHOMETpy CHOBaA YyIajo A0
Pus6 bapomerpuueckoe naBiaeHue npuHaTh P = 750 mm.pm.cm.

3. B Bo3myxomojorpesarens MOCTymaeT 2 m’/c Bosmyxa mpu TemmepaType 25 °C u
n30bITOUHOM JaBiieHuu 272 mm.pm.cm. ONpeAenuTb CKOPOCTh IMOAOIPETOro BO3JIyXa B
BO3/IyXOBO/I€ MOCJE BO3IyXONOI0TpeBaTeNsl, €ClIM BO3yXOBOJ UMEET MPSIMOYTOJIbHOE CEeUeHUE
1,6 x 2,3 m. Temneparypa noxorperoro Bo3ayxa pasHa 220 °C. bapomerpuueckoe naBiieHUE
cocrtaiusieT 740 mm.pm.cm. (mpoliecc B BO3TyXOMO0TpeBaTeie CUUTaTh N300apHUECKUM).

4. Kakoe pgaBieHue pabodueid cMecH YCTaHABIMBACTCS B IMIIMHApPAX JIBUTATEINS
aBTOMOOWJIS, €CJIM K KOHITy TaKTa CKaTHs Temreparypa nossimaercs ot 50 go 250 °C, a o0beMm
ymenbinaercs ot 0,75 no 0,12 2 ? IlepBonauansHoe nasienne paBHo 80 x/la.

5. IlapumanpHoe naBlieHHE aMMHMaka B cMecH ¢ Bozayxom coctaBisger 0,02 Mlla.
Onpenenutb, B3pbIBOONACHA JIM JIaHHAs CMECh ra30B, €CIIM HEJOMyCTUMOE conepkanue NH; B
00beMHBIX 10X coctaisier 0,16.. .0,28 %? a oOmiee naBnenue cmecu pasHo 0,1 Mlla.

6. Bapuantsl kKypcoBoii pa6orbl uiau PI'P mo gucuunimnne

3anaua Ne 1. Ilnockas cteHka miomapio F ToMmuHON &1 OMBIBaeTCs ¢ OJTHON CTOPOHBI
TOpAYMM ra30M C TeMreparypoii £, . CTeHKa co CTOPOHBI BOJBI C TEMIIEPATYPOii [, TOKphITa

CJI0€M HAKHUIIM TOJIIUHOM 02, TETUIONPOBOIHOCTh CTAJIA A1, HAakUMu A2 . Koaddunument
TETUIOOT/Aa4YH CO CTOPOHBI T'a30B 0 | CO CTOPOHBI BOJIBI 012,

Onpenenurs:

1. KoadunueHT temnsonepenayu oT raza K Boje.

2. IT10THOCTH TEMJIOBOTO MOTOKA.

3. KonnuecTBo nepenaHHoOM yepe3 CTEHKY TeIIOTHI 3a CYTKH.

4. Temneparypy Ha MOBEPXHOCTH HAKHITH, CTAILHON CTEHKH U B TIIOCKOCTH
COIIPHKOCHOBEHUS MeTajlia U HakumH. VicxonHeie nanHble B Tadmue 1.

Taoauma 1
Bapu- | 6 {0 { o2 A v o o f [Tpume-
aHT MM Oz;‘ 02 MM Bm Bm Bm Bm | M yaHue
m-K m-K M- K M- 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
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10 30 1500 220 3 50 0,8 50 4200 8
11 15 1400 210 2 60 0,8 60 4300 8
12 20 1300 200 3 50 0,8 55 4100 7
13 30 1200 190 3 50 0,8 45 3700 6
14 10 1100 180 1 54 0,8 35 3600 5
15 25 900 170 2 50 0,8 40 3500 4
16 20 120 160 2 52 0,8 52 2500 3
17 30 140 150 3 50 0,8 65 3000 2
18 20 160 140 2 50 0,8 60 3500 3
19 15 180 130 1 56 0,8 40 4000 4
20 10 200 120 1 50 0,8 50 5000 5
21 20 220 150 3 58 0,8 60 4200 6
22 30 240 120 1 50 0,8 50 4600 4
23 10 250 160 3 55 0,8 30 4900 6
24 15 230 180 2 50 0,8 40 4000 5
25 20 220 200 2,5 56 0,8 42 5000 10
26 32 210 225 3,5 50 0,8 53 3000 8
27 38 200 235 4 57 0,8 60 3600 7
28 45 190 255 1,5 50 0,8 45 3800 4
29 35 180 245 2,5 59 0,8 32 4350 5
30 40 170 250 3 50 0,8 56 4200 8
3amaua 2

I"a3pl ¢ Temmepatypoii [, mepenaioT yepes MeTaIMIECKy 0 CTEHKY TpYObl IHaMeTpoM

di 1 mnomaneto F Ternoty Boze, uMeroleil TemiepaTrypy th . Koaddumuent Teroornaun ot

ra3oB K METAJUIMYECKON CTEHKE U OT HapyKHOI MOBEPXHOCTHU K BOJE 02. TOJIIIMHA CTEHKH 02,
TETUIOTIPOBOAHOCTH A2.

Onpenenurs:

1. KoaduiuenT temnsonepenadu U TEIIOBOM MOTOK, EPEIaBaeMblil OT T'a30B K BOJE.

2. Bce TepMuueckue COPOTUBICHNUS, KOA(D(UIIMEHT TEeMIoNnepeaayt U TeII0BOM MOTOK
JUISL CTy4asi, €CJIU CTajIbHasl CTEHKA IMOKPBITa CO CTOPOHBI BOJIBI CIIOEM HAKHIH TOJILIMHOMN 83 C A3
= 1,75 Bm/m K, a cTOpOHBI Ta30B - CI0eM caxku TonuHou & ¢ A = 0,09 Bm/m K

3. Onpenenuthb Bce BEIMUMHBI, 0003HAYEHHbIE B 1.2, UCTIONB3YsI TPH 3TOM (POPMYJIBI I
IUIOCKOM CTeHKH. Mcxo/iHbIe naHHbIe B Ta0IuIE 2.

Tadauma 2
Bapu- | Marepuain | f, di / { o o d1 82 93
aHT CTEHKH M ey HCy Bm Bm MM MM MM
oC e MK | MK

1 Cranb 2 120 300 60 40 1000 1,5 1,8 8,0
2 Craisb 15 3 125 350 55 50 1100 1,5 1,9 7,0
3 Craisb 15 4 130 350 55 50 1200 2,0 2,5 6,0
4 Cranb 15 5 145 350 50 45 1000 2,5 2,8 8,0
5 Craib 6 120 350 60 45 1200 1,5 2,2 7,0
6 Cranb 33 7 125 250 55 40 1250 1,7 2,4 5,5
7 Craib 8 130 200 65 50 1100 1,8 2,2 7,0
8 Cranb 33 9 145 250 50 45 1000 2,0 2,5 6,0
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9 Craub 33 10 150 | 300 55 40 900 2,5 2,8 5,0

10 Hepkas. 11 51 650 130 110 2000 1,0 1,8 0,5
11 Hepikas. 12 45 600 120 100 1900 1,0 2,2 0,5
12 Hepkas. 13 40 550 110 90 1800 1,2 2,5 0,4
13 Hepokas. 14 35 600 100 80 1700 1,8 2,2 0,5
14 Hepkas. 15 51 650 130 130 2200 0,8 1,5 0,5
15 Hepkas. 2 45 500 120 110 2000 1,6 2,3 0,7

16 Hepxkas. 40 550 110 100 2100 1,4 1,9 0,7

17 Hepkas. 35 500 100 90 1800 1,6 2,4 0,8

18 Hepxkas. 51 700 140 140 2250 1,8 2,6 0,7

3
4
5
19 Hepkas. 6 45 750 130 145 1850 0,5 1,8 0,6
7
8
9

20 Hepxkas. 40 700 120 125 1900 1,0 1,7 0,8
21 JlatyHp 35 400 110 90 1500 1,5 2,5 0,4
22 Jlatynp 40 350 100 80 1400 2,5 2,8 0,5
23 Jlatynb 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 JlatyHp 12 25 250 70 75 1200 2,5 2,8 0,5
26 Jlatynp 13 15 400 60 90 1350 2,0 2,5 0,4
27 Jlatynb 14 20 350 75 80 1250 2,4 2,6 0,5
28 Jlatynb 15 25 350 85 85 1450 1,8 2,5 0,4
29 Jlatynp 5 30 300 95 70 1500 0,8 1,2 0,6
30 Jlatynp 6 35 250 105 75 1350 0,6 1,4 0,7

7 . KapToukm camocTosiTeIbHOM PpadoThl CTyAeHTa N0 pa3aeiay « Tenmonepexaua»

KoHTponp 3a ycBoeHMEM MaTepuana CTYJEHTaMU MPOBOJIUTCA C MOMOUIBIO KApTOUEK
caMocTosTeNIbHOW paboThl. CojepkaHue KaxJAoW KapTOUKH MpUBOAUTCS nanee. Kaprouka
COJICPKUT 3a/1a4yy, B KOTOPOH HEOOXOIMMO ONpeAeTuTh 5 BeauunH. OTCIo[a C y4eTOM BECOBOTO
Kod(uImenTa CI0KHOCTH OTBETOB MPOCTABJISIETCS OLIEHKA MO MATHOAUTHhHOM cucTteme. Pemas
3a/1a4y, CTYJEHT NPUBOAUT COKPAIIEHHYIO CXEMy IpOLEecca, 3aluCh HCXOIHBIX JaHHBIX,
pacueTHbie (HOpMYJIBI U TOAPOOHBIE pacueThl. Oco00 BBIAEIAETCS PE3yJIbTaT BBIUYMUCICHUHN C
o0s3aTenpHBIM yKa3anueM eaunaui B CU.

Bapuant 1
Tpy6onpoBosa HapykHbIM JuameTpoM dz = 70 MM HOKPBIT CIIOEM U30JISILMU U3 acaibTa

tommuuHor 50 mm. TemnonpoBogHocTh achansra A = 0,6 Bm/(m *K). TemnepaTypa Hapy>KHOM

noepxHocTH TpyObl [, = 340 °C. Tennosbie MOTEPH NPH 3TOM JOIKHBI COCTABIATh He Oonee

4= 280 Bm/n. KoadduuueHT TennooTnaun OT MOBEPXHOCTH H3OJSALUH K OKPYKAIOLIEMY

BO31yXy 0. = 7 Bm/m’ ‘K
Onpenenurs:
1. TemnepaTypy BHELIHEN TOBEPXHOCTU U3OJISLIUU.
2. O1eHUTH 1e1ecC000pa3HOCTh MPUMEHEHHS H30JISAINHN 13 achanbTa.
3. Ecnmu m3onsauusa u3 acdanbra He dPQPEeKTUBHA, C TMOMOIIBIO CIIPAaBOYHUKA BHIOPAThH

JPyTYTO.
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4. PaccumTarh CYTOYHBIE IIOTEPH TEIUIOTHI OT TPYOONPOBO/AA, H3OIMPOBAHHOTO
acdanpToM Ha uyuHE 10 M.

5. Paccuurare 3HaueHue ¢; s TpyOonpoBoaa 6e€3 M3OMAIUM B MPEANOI0KEHUH, UYTO

4

c, OCTalOTCs HEM3MEHHBIMHM, a TEMIIEpATypa OKpyKarouiero sozayxa t s = 20 °C.

Bapuanr 2
2 Inomans KUPIUYHOM CTeHHI 37aHus cocTapsger 100 4’ . Tonmmua cTeHs

& = 250 mm. TemnonposogHocTh Kupnuua A = 0,8 Bm/m*K KodphUIMEHT TemIooTnayn ot
BO3/lyXa B MIOMEIICHU U o1 = 9 Bm/m ‘K Koadpdunment TEILI0
OTJIaud OT HAapy)XHOW TIIOBEPXHOCTH K OKpyXKawmiemy BoO3ayxy o2 = 22 Bm/m K

Temneparypa Bo3ayxa B momemenuu [, = 15 °C, temneparypa HapyxHoro sosuyxa [, = 20

°C.
Ornpenenurs:

1. CyTouHBI€ IOTEPH TEIUIOTHI YEPE3 CTEHY.

2. TemniepaTypy BHYTpEHHEH TOBEPXHOCTHU CTEHBI.

3. TemniepaTypy HapyHOU OBEPXHOCTH CTEHBI.

4. Bo CKOJIBKO pa3 YMEHBIIAIOTCS MOTEPH TEIJIOTHI Yepe3 CTEHY, €CIU €€ CHapyKu
YTEIUIUTh BEPMUKYJIUTOBBIMU TUIUTAMU TOMIIUHON 20 MM, TEIIONPOBOAHOCTHIO A = 0,08 Bm/m
‘K (02 1 ¢, OCTAIOTCSl HEU3MEHHBIMMU/.

5. TemnepaTypy MOBEpXHOCTH KaCaHUsSI KUpIKUYa U BEPMUKYJIUTA.

Bapuant 3
TpyOy c XonmomuiabHBIM areHToMm /ppeoHoM/ HapykHbIM auamerpoM d = 25 mm

HEOOXOJUMO TMOKPBITh TEIUIOBOM M30JALUEH, TOJIMHA KOTOPOH IO KOHCTPYKTHBHBIM
cooOpakeHHsIM He MOXkeT mnpeBblmath 8 amm. KoapUIMEHT TemiooTnadu K MOBEPXHOCTU
M30JISILMY - BEJIMYMHA MIOCTOSIHHAS U Oy JeT o =

= Bm/m’ K. Bo usz6exanue ucrnapenus gppeona 13 /TemMreparypa HacbllieHus npu P= 1
6ap cocrasnser -30 °C/ Temneparypa Hapy>KHO} TIOBEPXHOCTH TPYOBI He JOIKHA TIPEBIIATE 28

°C. TemmnepaTypa OKpy:Karoeit cpenst ,, =25 ’c

Ornpenenurs:

1. C mnomowmpl CcHpaBOYHMKA MaTepual U30JLSILMM, MPENEIbHOE 3HAYCHHE
TEIUIONPOBOAHOCTH, KOTOpOE O0OECHedYuT CHI)KEHHME TEIUIONOoJBoAa K TpyOe U TeM caMbIM
Temneparypy Tpyost -28 °C.

2. JInHeHy0 IIOTHOCTh TEIIOBOTO MOTOKA /711 H30JMPOBAHHOM TPYOBI.

3. CyTouHblii TemIonoABoa K Tpyoe Ha jumHe 10 m.

4. Temneparypy Hapy>KHOW TTOBEPXHOCTH U3OJISIUH.

5. TemnepaTypy BHYTpE€HHEH MOBEPXHOCTU TPYOBI C TOJIMHOW CTEHKH 1 mm, ecnu
K02(QHUIIMEHT TemnooTaAaun oT hpeoHa o.= Bm/m’ ‘K

Bapuanrt 4

d
BuyTpu TpyGonpoBosa auamerpom — = 150/145 ym u paunoit 10 m mpoTeKaeT ropsyas
1

Bofla co cpemmeil Temmepatypoit [, = 120 °C. Cuapyxu Tpyb6a MOKpBITAa ABYMS CIOAMH

3o, [lepBeiid cmoit umeer tommmHy 01 = 15um uw M= 0,15 Bm/m K, BTOpO# Ciou
tomuuHon 02 =30 mm u A2 = 1,28 Bm/w K TennonpoBoIHOCTs MaTepHaia Tpyosl Arp = 18 B1/m

K. Temmepatypa okpyxkatome#i cpeast [, = -5 °C. Koddduument temmoornadn ot

MOBEPXHOCTU M30JISLUU K OKpY’KaloleMy BO3yxy o2 = 15 Bm/m 'K a oT BoAbl K BHYTpEHHEN
TOBEPXHOCTH TPYOHI o0 = 500 Bm/m’ K.

74



Onpenenurs:

1. IToTepu TEMIOTHI B OKPY’KAIOLIYIO Cpeay B TeueHue 15 u.

2. TemrniepaTypy BHYTpPEHHEH ¥ HAPYKHOM MMOBEPXHOCTEH METAJTMYECKON TPYOBI.
3. TemriepaTypy HOBEPXHOCTH U3OJISAIHUU.

4. Temneparypy B MecTe KOHTaKTa U30JIALIMOHHBIX CJIOEB.

5. OuenuTth 3¢ (HeKTUBHOCTH MPUMEHEHUS BTOPOTO CII0SI U3OJISALIUH.

Bapuanrt S
[To MegHOMY NPOBOJHUKY C IUIOMIAJIbIO CeYeHUs 3 M MPOXOJIUT TOK cUiorl 18 A.

VY ienpHOe dIEKTPHUECKOe conpoTupienue meau p = 0,018 Oyeym? /m. IIpoBOJHUK HEOOXOAUMO
M30JIUPOBaTh Pe3UHOBON m3oysmueit ¢ A = 0,15 Bm/m K Ilepenaa temmepaTypsl 1O TOJIIIAHE
M30JIsKMY He foJikeH npesbimath 4 °C. Temnepartypa okpysxatouieit cpenbl pasaa 20 °C.

Onpenenurs:

1. JInHeWHy0 INIOTHOCTh TEIIOBOI'O IMOTOKA.

2. TonumuHy c10st U30JISLUH.

3. Tepmuyeckyro 3PpGEKTUBHOCTh M3OJIAIUN MEIHOTO MPOBOJAHHUKA, €CITH KO3 PHUITHCHT
TEIUIO0TIa4H OT MOBEPXHOCTH M30JISIIIUU K OKPYKAIOIIEMY BO3YyXY
a=20°C

4. MecsuHblid pacxo 2JICKTPOIHEPTUH B KMiloBaTT-4acax Ha HarpeB 100 m mpoBoaa.

5. TemmiepaTypy MM U TEMIIEPATypPy MOBEPXHOCTH HU3OJISIIUU.

Bapuanr 6
[Tnomane  MOBEPXHOCTH  JBOMHOIO  OKOHHOIO  CTEKJIAa  COCTaBiseT 2 M.

TemutonpoBogHOCTH cTekia cocraBiser 0,8 Bm/m "K. Cpemnss Temmneparypa ; OKpyKarolien
cpenbl B 3umMHui nepuon -20 °C. Temneparypa Bo3ayxa B IOMELIEHUH JOJIKHA COCTaBIATh +18
°C. KoappuIimeHT TeriooTiaqn OT Hapy>KHOTO CTEKJIa K OKPY>KaloIIeMy BO3AyXY paBeH 5 Bm/m
‘K. KoadduimeHT TenaooTaauu oT BHYTPEHHEro CTEKJIa K BO3AYyXY B MOMELIEHUH COCTABIISET
8,5 Bm/M’ ‘K. Mexy CTeHKaMH HAaXOJMTCS CJIOH HEMOJIBMKHOTO BO3MyXa TONIMHON 60 mm
termonpoBoaHOCThIO 0,02 Bm/m -K. TommuHa cTexon 4 mm.

Ornpenenurs:

1. [ImOTHOCTH TEIIIOBOTO MOTOKA, MPOXOISALIETO Yepe3 IBOMHOE CTEKJIO.

2. TemmnepaTypy TOBEPXHOCTH CTEKJIA CO CTOPOHBI KOMHATHI.

3. TeMnepaTypy HOBEPXHOCTH CTEKJIA CO CTOPOHBI OKPYKAIOILIEH CPEBI.

4. CpenHIOI0 TeMIlepaTypy BO3lyXa MEKIy CTEKIaMH.

5. CyTO4HYI0 NOTEPIO TEIJIOTHI B OKPYIKAIOIIYIO CPEY YEPE3 OKHO.

Bapuaur 7
OnektporpoBosl auamerpoM d = 2 um  OXJaXJaeTcs TOTOKOM BO3JyXa IMpH
koddunuente temnooraaun o= 20 Bm/wm’ *K. TemmepaTypa HOBEPXHOCTH METAILTMUECKOTO
NPOBOJHKKA HE JoJpkHA mpesbiuars ¢ = 80 °C. Temneparypa Bozayxa ¢, = 20 °C.
Onpenenurs:
1. TonmuHy pEe3WHOBON HM3OJSIUMU HA MPOBOAE Aws 0,15 Bm/m ‘K mpu xotopoil uepes
IPOBOJ, MOXHO IPONYCTUTh MAKCHUMAJIbHYIO0 CHIy TOKa IpH TeX *Xe ¢ W ¢ _, €CIH

KOX(UIIMEHT TEIUIOOTa4M OT M30JISALUU K BO3IyXy YMEHBIIUTCS 10 3HAUeHUS o2 = 15 Bm/w’
‘K.

2. Bo CKOJIBKO pa3 MaKCHMaJbHBI TOK TMPEBBICUT CUIy TOKA IPU OTrOJICHHOM
MIPOBOJHUKE.

3. TernsioBbIE OTEPH B TEUEHUE Yaca C | . MOTOHHOMN JUIMHBI OTOJIEHHOTO MPOBOAHUKA.

4. TenioBbIe MOTEpHU B T€UECHHE Yaca ¢ | m MOTOHHOM IJIMHBI TPOBOAHUKA C U3OJISIIUEH
IIPU MPONYCKAHUU MAaKCUMAJIBHOT'O TOKA.

5. TemnepaTypy HapyHOH MMOBEPXHOCTH U3OJISILIUU MPU MPOITyCKAaHUU

MaKCHUMaJIbHOT'O TOKA.
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Bapuanr 8
B nmpou3BOJCTBEHHBIX YCIOBHUSAX TEIUIOBBIE MOTEPH TPYOONPOBOIOB OIPEICISIOTCS C

IOMOIIBI0  TEIJIOMEpa, KOTOPBIA TPEACTaBIAeT COOOH pE3WHOBYIO JICHTY, IUIOTHO
OPUKUMAEMYI0 K Hapy)XHOM moBepxHOcTH TpyOompoBoaa. Temmeparypa HapyXHOH u
BHYTPEHHEHN IIOBEPXHOCTEN JICHTBI U3MEPSETCS TEPMOIIapaMHu.

Onpenenurs:

o d2
1. JInHeWHYIO MIIOTHOCTH TEIUIOBOTO TIOTOKA Ha TpybompoBoae auamerpom — = 170/160
1
mm ¢ m3oysmuer u3 3oHomta / A = 0,072 Bm/m K Tommmuoi 110 MM, ecnu TemriepaTypbl
noBepxHocTel pe3anHoBoii / A = - 0,16 Bm/m *K/ nentsl TonmuHou 3 MM paBHbl 55 u 51,5 °C.
2. Temnepatypy MOBEPXHOCTH TPYOOIPOBO/Ia MO U3OJISALUEH.
3. Ouenutb >PGPEKTUBHOCTh MPHUHITON TEIUIOM3OJSAIUH, €Clid  KOI(PPUIUEHT
TEMJIOOT/IA4YM B OKPY KAOIIYIO cpeny o = 5 Bm/m’ K.
4. CyTouHbI€ MOTEPU TEIUIOTHI B OKPYXKAIOIIYIO Cpelly Ha JuinHe 1 m.
5. OmmOKy U3MEpeHuH, eCliu MOCIEAYIONINNA pacueT TETIOBBIX OTEPh MPOU3BOIHUTH 110
dbopMynaM AJis IUIOCKON CTEHKH.

Bapuaunt 9
W3BectHO, uYTO mpu paboTe XOJIOAWIBHOM YCTAaHOBKM TEMIIEpaTypa HapyXHON

MOBEPXHOCTH €€ cTalbHOro / A = 48 Bm/m 'K/ tpybonpoBoaa nuamerpom 130/115 mm paBua O u
-3 °C COOTBETCTBEHHO NIPH OTCYTCTBUH W HAIWYMH BHEUTHEH M30JAIMH. MaTtepuan U30sIue -
HIEPCTSHOM BOWIOK / Agoiin. = 0,046 Bm/m -K/. Tommmua wusomsituu 5 mm. Temmeparypa
okpyxaroriero Bozayxa 30 °C. KoaddumueHT TemmooTnaun K OKpyKaroeMy BO3AYXY - BEJH-
YHHA MMOCTOsSIHHAS U paBeH 12Bm/m K, . OnpenenuTs:

1. TermomoaBox kK TpyOompoBoay Ha ydacTke 1 m s cioydas ¢ usossimuei. /Tlorepu
XJIaJOTIPOU3BOAUTEIHLHOCTH /

2. TemmepaTypy MpOTEKAIOIIET0O B HW30JHPOBAHHOW TpyOE TEIUIOHOCUTENIS B
MPEINONIOKeHUH, YTO KOX(PGUIMEHT TeIUIOOTIa4l OT BHYTPEHHEH CTEHKH TpyObl K
TerioHocuTento cocrapiuser 10 Bm/m K.

3. To xe, 9TO U B 1.2, paccMaTpuBas TpyOOIpoBo 6€3 U30ISAIUH.

4. Kputnueckuit 1uamMeTp U30JIAIHH.

5. TemmepaTypy MOBEPXHOCTH U3OJISIIHH.

Bapmuant 10

CranpHas TpyOa BHemHMM auameTpoM 100 MM MpH TONIIMHE CTEHKHM 5 MM IOKpbITa

cnoeM acanbToBoi H3omAIMH. B Tpybe mpotekaer Boma / f,, =80 °C,  ou= 1950 Bm/m ‘K

cHapy»H Tpyba oMbIBaeTcst Bo3ayxom /1, =15 °C, o = 10,5 Bm/m K/ TemionpoBoaHOCTh CTajH

Ocr =45 Bm/m K achanbra 0w = 0,66Bm/m K. Onipenenurs:
1. Kputndeckyro TONIIUHY CI0s acdanbra.
2. MakcuManbHOE 3HaYEHUE TEeTUIONOTEPb.

3. Tertonotepu OT TPyObI O€3 M30JISAINY /BEIUYUHBL [,, U 02 OCTAIOTCS HEU3MECHHBIMH/.

4. Temneparypy Hapy»HOH NOBEPXHOCTH C KPUTHUECKUM CIIOEM.
5. TemmepaTypy TpyOONpoBOa MO H3OISAIUEH.

Bapuant 11
OroseHHbIN AJIEKTPONPOBO/I, UMEIOIIHM TeMiiepatypy noBepxHoctu 90 °C, oxmaxaaeTcs

Ha Boznyxe. [Iuametp npoBona 2 mm. Temnepatypa Bozayxa 18 °C. Koad¢uiment temnoornaun
OT MPUBOJIA K BO3AYXY o= 22 Bm/m K.
Onpenenurs:
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1. TTorepu TEmIOTHI B OKPY’KAIOUIYIO CPEY OT IEKTPOMPOBOJIAa HA ITTMHE 1 M.

2. Temmneparypy, KOTOpyI OyAeT HMETh NPOBOJ, €CIHU €ro TMOKPBITh H30JSIHEH
TONIIMHON O = 5 MM, a CHJIIy TOKa B IPOBOJE COXPAHUTh HEU3MEHHOW. TermaonpoBOJHOCTH
m30IsIAd Az = 0,16 Bm/m *K. KoadduumeHT TernooTnadn K MoBEPXHOCTH H30JSAUN o2 =11
Bm/m K.

3. Kputnueckuit nuametp u3omsuu.

4. Temneparypy OBEPXHOCTH U30JISALIUH.

5. Cuity TOKa, MPOXOASIIYIO MO MPOBOAHUKY, €CIIM MaTepuaj MPOBOJHHUKA - MEIb C
yeIbHBIM dIeKTPHYECKUM conpoTusiaernem p = 0,018 Owrmm? /u.

Bapuant 12
Ha tpybGonpoBose HapyXHBIM, TUAMETPOM d = 60 mm u Ttemmeparypou
t = 320 °C ynoxeHa wu3onsuust ToOJIUHOW 30 MM, TEIJIONPOBOIHOCTHIO Muts =
=0,2 Bm/m K
Onpenenurs:

1. TemnepaTypy Hapy>KHOM IOBEPXHOCTH U3OJIALMHU IIPU TEIUIOBBIX MOTEPSAX g, = 260

Bm/m.

2. IIpu Tex ke TEIIOBBIX MOTEPSIX TEMIIEPaTypy MOBEPXHOCTU M30JIALUU MO hopMmyrnam
JUISL TITOCKOW CTEHKH.

3. OueHuTh 1e1ec000pPa3HOCTh MPUMEHEHUS JaHHOTO TUIA M30JSHuu mpu o2 = 10
Bm/m K

4. Ilpu 4, = 260 Bm/m paccyuraTh TEMIEPATYPY NOBEPXHOCTH M30JIALMH, €CIU  Aus =

0,2 + 5:10°, ucnonw3ys GopMyIbl IS IIOCKOH CTEHKH.
5. Ompenenuth CyTOYHBIE MOTEPH TEILIOTHI OT HW30JHMPOBAHHOTO TpPyOONpoBOJa Ha
y4dacTke JuinHo# 10 m.

Bapuant 13
[Tnockyro moBepxHOCTh ¢ TemnepaTypoit 400 °C HeoOX0IUMO U30JIUPOBATH TaK, YTOOBI

noTepy TEIIOThl He npesbimanu 450 Bm/wm’ . TemmnepaTypa BHEIIHEH MOBEPXHOCTH
TEIUIOM30JISILIMY TIPU 3TOM JIOJKHA COCTaBIATh He Ooiiee 50 °C. OnpenenuTs:

1. TonmmHy U30JISIIMOHHOTO CIIOST U3 COBEJIMTA, TETUIOMPOBOIHOCTH KoToporo A = 0,09 +
87-10° Bm/m ‘K.

2. CyTouHBIE IOTEPH TEMIOTHI HA YYACTKE CTEHKH MIOMABI0 5 M 2.

3. Koap¢umueHt Temnooraayn oT MOBEPXHOCTH M3OJALMM K OKPYXKAIOLIEMY BO3IyXY
temneparypoi ¢ =20 °C.

4. CoOTHOLIEHHE MEXKIY YACIbHBIMH TEPMHYECKUM CONPOTHBIIEHUEM TEIUIO-
IPOBOAHOCTH YEpe3 U3OJSLMOHHBIA CIOH W YJENbHBIM TEPMUYECKUM CONPOTHUBICHUEM
TEIJIOOTIA4YH K OKPY KAIoLIEMy BO31yXy TeMneparypoi ;= 20 °C.

5. Kak wu3MeHMTCS TONIIMHA W3OJIALMOHHOTO CJIOS, €CIM B KauyeCcTBE H30JIALUU
HCII0JIb30BaTh acOECTOBYIO TKaHb € Ax; = 0,05, a moTepu TEMI0TH OCTaBUTh HEM3MEHHBIMHU.

Bapuant 14
CTEeHKHU Te4Yu COCTOSIT U3 BHYTPEHHErO CJIOSl HEPKaBEIOIIeH CTald TONIIMHOW 15 Mmm,

MOKPBHITOTO BHEITHUM CJIO€M ac0eCTOBOM M30JSAIIMN TOMMUHON 5 cm. TeMrepaTypa BHyTpeHHEH
MOBEPXHOCTH METaJUIMUeCKoi cTeHku paBHa 550 °C, a HapyxHO# moBepxHOcTH acbecta 45 °C.
[Tmomaas MOBEPXHOCTH CTEHKH 1,5 M2, TennonpoBOAHOCT CTANIM U acbecTa COOTBETCTBEHHO A
=19 Bm/m K, h>»=0,7 Bm/m K.

Onpenenurs:

1. CyTo4HBIE IOTEPH TETUIOTHI YEPE3 CTEHKY.

2. COOTHOILIEHHUE MEXJy TEPMUUYECKHMU COMPOTUBIECHUSMM CJIOS MeTallla U CJIOs
W30JISIIUH.

3. TemniepaTypy B MECT€ KOHTAaKTa METaJlla U U30JIALIHH,
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4. Koo dunmeHT TerooTauu K OKpysKarolen cpeae ¢ remreparypoii 20 °C.
5. I'pagueHT TeMIiepaTypsl 10 TOJIILHUHE U30JIALUN.

Bapmuanr 15
KenezoberonHast npiMoBas TpyOa BHyTpeHHUM auameTpoM d» = 800 mm, HapyX HBIM

muametrpoM di = 1300 mm 1 TerutonpoBoaHOCTRIO A1 = 1,1 Bm/m ‘K nomkHa ObITh GyTepoBaHa
BHYTPH OTHEYTIOPOM TETUIONPOBOIHOCTRIO A1 = 0,5 Bm/m K.
TennoBble MOTEpU € OJHOTO MOTOHHOIO METpa TPyOBl HE JOJKHBEI mpeBbimarh 2000

B1/M, a TemnepaTypa MoBepXHOCTH kejle300eTonHol crenku !, He Bbinte 200 °C. TemnepaTypa

BHYTpEeHHe# moBepxHocTH (yTepoBku [, =425 °C.

Ornpenenurs:
1. Tommuny GyTEpPOBKH.

2. Temmiepatypy Hapy>KHOU TTOBEPXHOCTH TPyObl £ cs

3. CpenHuii rpaiueHT TeMIepaTyphl 110 TOJILIMHE (GYTEPOBKH.

4. CyTouHbI€ OTEPU TEIUIOTHI OT TPYOB! HA yyacTke AauHOoU 10 m.

5. Cpenauii Ko3GGUIMEHT TEIUIOOTAuu OT KElIe300€TOHHON TpyObl B OKpY’KaIOIIYIO
cpeny ¢ Temneparypoit 20 °C.

Bapuaur 16
Wzomsiiust Tonmmuaon 60 mm ¢ Aws = 0,2 Bm/m K, cMOHTHpOBaHa Ha TPyOONpoBOJE

muamerpoM  dz = 60 mm. Temnepatypa HapyxHO# noBepxHOCTH Tpybonposona I, =320 °C.
Tennosele moTepy cocTaBAT ¢, = 260 Br/m.

Onpenenurs:

1. TemnepaTypy Hapy>KHOM MOBEPXHOCTH U30JISALUH O popMynaM JUIsl HUIUHAPUYECKON
CTCHKHU.

2. Temnepatypy Hapy>KHOU TOBEPXHOCTH U3OJISAIHH 110 GOPMYJIaM JIJIsl TUIOCKOH CTEHKH.

3. CyTouHble OTEPHU TEMJIOTHI Ha ydacTKe TpyOornpoBoaa JuHoi 10 M.

4. Ouenuthb >(pPEeKTUBHOCTh MPUHITONW M3OJIALMH, €CITU KOIPPUIIUEHT TEMI00TAaYH OT
Hapy’KHOW MOBEPXHOCTHU B OKPYXKaIOILyIo cpeny o= 7 Bm/m K

5. I'pagueHT Temmeparypsl Ha HapyKHOW MOBEPXHOCTH M30JLALIMM, €CIIM TeMmIeparypa
OKpyXkaromien cpenbl coctasiser 20 °C.

Bapuant 17
MenHblil POBOJ MIOMIAALI0 CedeHHs 2 My’ MOKPHIT M30IAUUEH TOMIIUHOK 4 M.

Cuna Toka, mnpoxopsmas mo nposoxy, J = 16 4. YienpbHOe 31€KTPUUYECKOE CONMPOTUBIECHUE
Meu 0,018 Ommm/m, kodpurmeHt TETJIO0TAa4H
OT mpoBoja K Bo3ayXy 17 Bm/wm’ ‘K, TemnonpoBOAHOCTh H3ONALMU Aws = 1510 Bm/m K.
Temnepatypa okpyxkatotero Bo3ayxa 20 °C.

Onpenenurs:

1. HapyxHyto TeMiepatypy MeIHOIO IPOBOJIHUKA 0€3 U3OJISIIHH.

2. HapyxHyto TemMneparypy MeHOTO TPOBOJIHUKA MO U30JISUEH.

3. Kputnueckuii tuameTp U301,

4. TloTepu SMEKTPUUYECKON MOIIHOCTH /B KHUJIOBAaTT-4acax/ OT HarpeBa MPOBOJHHKA 3a
cyTku Ha juiHe 100 m.

5. TemnepaTypy Hapy» HOU IMOBEPXHOCTH U3OJISLUH.

Bapmuanr 18
Kopnyc  TeriooOMeHHMKAa HEOOXOIUMO  HM30JMPOBAaTH  acOECTOBOM  M3OJSIHMEH

TeNIonpoBoAHOCThI0 A = 0,13 - 0,15:10%/ Bm/u *K . HapysHblit 1uameTp TermaooOMeHHuKa dy =
320 mm. Temneparypa Ha MOBEPXHOCTHU TeriooOMeHHuKa ¢; = 280 °C. DTy TeMiiepatypy MOKHO
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INPUHITH TaKOW e M TOcje HaJoKEHUs W30Jsauu. TeMreparypa Ha BHELIHEH MOBEPXHOCTH
M30JSIIMM He nospkHa npesblaTth 30 °C, a TEIIoBbIE NMOTEPU C OAHOIO IOTOHHOIO METpa
Kopnyca tertoooMennnka 200 Bm/m.

Ornpenenurs:

1. Cpenuuii K03QPUITUEHT TEMIONMPOBOTHOCTH U30JISAIUH.

2. TonmuHy ac6€CTOBOM U30JISAIHIH.

3. OueHuth 1eIeCO00pa3HOCTh NpUMEHEHUs acOecToBoil u3ossanuu. Kosdduuuent
TEMIOOTAAYM B OKPYKAIOILYIO cpeny o = 7 Bm/m’ ‘K

4. TemnepaTypy OKpy»XKarouieil cpepl, rae Oyaer paboTaTh TEMJIOOOMEHHHUK C TaKUMHU
napaMmeTpami.

5. CyTouHble MOTEPHU B OKPYKAIOIIYIO Cpely € KOpIyca TEIUIOOOMEHHUKA JUIMHON [ =
800 mm.

Bapuant 19
TpyOonpoBoa HapykHbIM guameTpoM di = 110 sm TOKPBIT CIIOEM HU30JISIUNA TOIIIHHON

80 mm. Jnmuna tpybompoBoga 7 m. Temmneparypa nmoepxHoctu metamia 200 °C, Temneparypa
HApy»XKHOW TIOBEPXHOCTH H3OJSAIMH He JobkHA mnpeBbimats 25 °C. TemnompoBoIHOCTH
M30JIAIIUN 3aBUCUT OT TEMIEPATYPBI: Aus = 0,058 (142,5:10% t) Bm/m K

Onpenenurs:

1. TemnoBoil WOTOK OT TPyOONpOBOIA, pacyeT MPOU3BECTH IO (opMysam JUIs
WIMHPUYECKON CTEHKH.

2. TemoBoit moToK OT TpyOOIpoBoaa. Pacuer mpoussectu mo Gopmyiam il TUIOCKOU
CTCHKHU.

3. CyTouHbI€ OTEPH TEIIOTHI OT TPYOOIIPOBOAA.

4. Ouenutsb 3(pHEeKTUBHOCTH MPUHITON U30JIALUU, €CId KOA(D(PUIMEHT TeImIo0Taaund OT
MIOBEPXHOCTH M30JISALMH B OKPYKAIONIYIO cpeay o = 8 Bm/u’ K,

5. TemyoBoil MOTOK OT HEU3OJIHUPOBAHHOTO TPYOOIPOBOJA B OKPYKAIOIIYIO Cpedy ¢
temneparypoit 20 °C npu 3aJaHHOM 3HAYEHUH O.

Bapuant 20
B HarpeBatenbHOl meun, e Temmeparypa rasos [, = 1400 °C, cTeHka BBIIOTHEHA W3

TPEX CJIO0EeB: AMHACOBOI0 Kupnuya ToiamuHon 60 mm ¢ M = 0,35 Bm/m 'K, KpacHOro Kupruya
tommHo 250 mm ¢ A2 = 0,76 Bm/m’ K
METaJUIMYECKOT0 KOXKyXa TOJMIIMHON 5 mm ¢ A3 = 45 Bm/m *K;. Temneparypa Bo3yxa B

nexe [, = 15 °C, k03 UIHEHT TEIUIOOTAa4n B T€YM OT ra30B K BHyTpPEHHEH cTeHKe o2 = 120

Bm/m? K, cHapyXu oT U30JISIUU K BO3yXa o = 25 Bm/m’ K.
Ornpenenurs:
1. Ko pumment tennooTnaun oT ropsyux ra3oB K BO3AyXY.
2. TennoBoii MOTOK Yepe3 CTeHKyY IIOMabI0 ToBepxHocTH 0,5 M’
3. ITorepu TEMIOTHI 3a CYTKH.
4. Temneparypbl Ha MOBEPXHOCTAX BCEX CIIOEB.
5. I'pagueHT TemnepaTyp Ha paHMIlE HApYKHOW ITOBEPXHOCTH C BO3-
JTyXOM.

Bapuaur 21
Jlnst obecrieyeHus] TEpPMUIECKON MMPOYHOCTH TUIOCKOM CTEHKH TPaJIMEHT TEeMIIepaTyphl HE

JoJDKeH npeBbimath B Hel 500 K/u. TemriepaTypa co CTOpOHBI XOJIOIHON CTEHKH COCTaBIIseT 35
°C, TommuHa cTeHKU 20 mm.

Onpenenurs:

1. TemmnepaTypy Ha Tropsiyeil CTOPOHE CTEHKHM MPUHUMAs TPAJAUEHT TEeMIEPaTyphl
MTOCTOSTHHBIM.
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2. KoaddummeHT TemiooTnadyd co CTOPOHBI XOJIOAHOW CTEHKH, €CIM TeMmIeparypa
OMBIBAIOIIEH 3Ty cTeHKY xuakoctu [, = 10 °C, a TeronpoBogHOCT cTeHKHU A = 0,5 Bm/m? K.
3. [I10THOCTD TEMJIOBOTO MOTOKA HAa MOBEPXHOCTH CTEHKH.
_ 0
4. Koo dumment Tennonepenadun yepes miIocKyko cTenky, ecmu £, = 150 °C. 5.

CyTouHBIE TOTEPU TEIIOTHI OT IUIOCKOM CTEHKHM Iuiouanbo 0,5 .

Bapuant 22
CranbHol TpyOomnpoBoa nuamerpom 200 x 8 mm ¢ A =30 Bm/m ‘K TIpoJIOKEH Ha

OTKpPBITOM BO3/YyX€, TemIepaTypa Kortoporo pasHa -18 °C. BHyTpu TpyObl ABMKETCS BOJA CO
cpenneit temreparypoit 93 °C, a ko3hdHUIMEHT TEII00Taa4u OT BOABI K Tpyoe o1 = 820
Bm/vm? K . Jlnuna tpy6onpoBoza 25 m, KodQPUIMEHT TEMIO0Taul OT TPYObl K OKPYKAIOIIEMY
BO3IyXy 2 = 10 Bm/u’ ‘K . Tpy6GonpoBo/ MOKPHIT CI0eM OMTYMHOM M30MSALHU TOIIIUHOM 50
Mm ¢ TeronpoBogHOCTEIO A = 0,1 Bm/m K.

Onpenenurs:

1. IloTepu TemIOTH TPyOOIIPOBOAOM /B BaTTaxX/.

2. TemnepaTypy BHYTPEHHEH MOBEPXHOCTU TPYOOIIPOBOA.

3. TemnepaTypy HapyHOW MOBEPXHOCTU U3OJISALIUH.

4. Kputrudeckul iuameTp U30JIs1HH.

5. CyTouHbI€ IOTEPH TEIIOTHI OT TPYOOIIPOBOAA.

Bapuaut 23
B 1ex u3 KoTenbHON MOaI0T ropsvyI0 BOIY MO CTaIbHOM TpyOe nuameTpoM 58 x 3,5 mm

co ckopocthio 1,2 m/c. Bona Bxogut B TpyOy ¢ temmeparypoit 90 °C. Cpennuii ko3ddunment
TEMIOOTAAYM BHYTpH TpyObl o 1 = 2000 Bm/m’ ‘K . K HapyKHOMY BO3/yXy C TeMIepaTypoii 2
°C TemioTa OT TPyObl HEPEXOMUT ¢ KOIPPUIUEHTOM TEIIOOTAa4HU o 2 = 35 Bm/v’ ‘K. Temo-
MIPOBOJTHOCTH CTaH A = 35 Bm/m K.

Ornpenenursb:

1. Kakyto uzonsuto /mo ko3pUueHTy TemIonpoBOJHOCTH/ HEOOX0AUMO BbIOpaTh AJis
U30JSIIMU TPYOBI, YTOOBI Npu ee TonmuHe 20 Mmm naieHne TeMIepaTypbl BOJbI OT KOTEIbHON 110
uexa He npesbimano 2 °C. PaccTossHue ot KoTenbHOM 10 nexa 120 m.

2. JIuneiHbIil K03 PUIMEHT TerIonepeayn.

3. OuenuTth 3¢(heKTUBHOCTH MPUHATOMN U30JIALNH.

4. Temneparypy NOBEpXHOCTH U30JISALUY. .

5. TemnepaTypy TpyOBbI 0] H3OJISALHUEH.

[Tpumeuanue. Ilorepu TemnoTel Q MOXHO OINpPENETUTh IO YPAaBHEHUIO TEIIOBOIO

6amanca Buga Q =m C, (I, - I, ) Tme m = f. pyc ' W MaccoBblil pacXo/ TEIIOHOCHUTENs, KI/c; f -

Tyomaab ceueHus Tpydonposona; I, u I, - TemepaTypa BOIbI COOTBETCTBEHHO Ha BXOIE H

BBIXOZIe M3 TpyOomposona. Temnoemkocts Cp, ([owc/keK) M TJIOTHOCTH BOABI p/ke/m® /
OTIpeNIeNAI0T U3 CIPABOYHBIX TAOJIHII.

Bapuant 24

TpyOa oMbIBaeTCsi M3HYTPU ABIMOBBIMU T'a3aMM, CHApYXH - BOOH. [nameTp TpyOsI d—z
1

166/140 mm, TemnonpoBOAHOCTh Marepuana creHkd M= 50 Bm/m K. Kosdpounuenr
TEMJIOOTIaYH OT Ta30B K CTEHKE M OT CTEHKH K BOJE COOTBETCTBEHHO of = 45 Bm/m’ ‘K u op =
2500 Bm/w’ ‘K. TemmepaTypa ra3oB M BOJIbI COOTBETCTBEHHO paBHa 350 u 170 °C.

Onpenenurs:

1. JIuneitHbIil KO3 GUIHMEHT TeII00Tauu.

2. [loTepu TEmIOTHI C MOTOHHOTO METpa TPYOBI 3a CYTKH.

80



3. TemmiepaTypy BHYTPEHHEH MOBEPXHOCTH TPYOBI.

4. Temnepatypy Hapy>KHOI MOBEPXHOCTH TPYOBI.

5. JIuHelHy!0 IUIOTHOCTh TEIUIOBOIO IIOTOKA uepe3 TpyOy Iociae oOpa3oBaHMs Ha
Hapy’KHOW MOBEPXHOCTHU TPYOBI ci10st Hakumu ¢ o2 = 1,1 Bm/m K Tonumuoit 1,5 mm, npu Tex xe

3HAUCHHAX 01, 02, t;;;c] D tam

Bapmuanr 25
[Tnockas crenka ¢ Temneparypoi 650 °C n3onupoBaHa CJI0€M BEPMHUKYJIUTA TOJIIMHON

8 = 20 mm ¢ koddppunuentom Temnonposoanoctu A= 0,072+ 0,26 10° Bm/m ‘K. TemmnepaTypa
HapyKHOH MOBEPXHOCTH €105 u3oJauu coctapisieT 40 °C.

Ornpenenurs:

1. CpeaneunrerpaibHbId KOAPGUIUEHT TEIIONPOBOAHOCTH CIIOSI U30JISIUH.

2. TepMHUUYECKOE COIPOTUBIIEHUE CII0S U3OJISALMH.

3. [11OTHOCTH TEIIOBOTO MOTOKA Yepe3 U30JIMPOBAHHYIO CTEHKY.

4. CyTOYHBIE OTEPH TEIUIOTHI OT CTEHKH ILIOMABI0 HOBEPXHOCTH 3 M .

5. I'paaueHT TemnepaTypsl B U30SIIUOHHOM CIIOE.
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