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ITACIIOPT _
POHJA OHEHOYHbLIX CPEJACTB 11O YYHEBHOU JTUCHUIIJIMHE

Tennomexuuxka

Koa xonTpoaupyemoii HaumenoBanue

Ne KonTposanpyembie pa3aeiibl (TeMbl)

KOMIIETEHIIMH OLEHOYHOT0
n/n JAMCIUTJINHBI
(WM ee yacTm) cpeacTsa

1 OCHOBHBIE MOHATUS  H TOJIOKEHUS OIIK-2 Omnpoc. JIaboparoproe
TEPMOTMHAMUKH. 3ansaTue. Tecr.

5 Teruiora u TEIIOEMKOCT Ta3a. BHyTpeHHA OIIK-2 Omnpoc. JlabopaTtopHoe

3 3ansaTHe. TecT.
sHeprus. Pabora.

3 ITepBbrii 3aKOH TEPMOTUHAMHUKH. OIIK-2 Omnpoc. Jlaboparoproe
OHTaNbIUs. DHTPOIHUSL. sanarye. Tect.

4 Bropoii 3akon tepmoauHamuku. Kpyroseie OIIK-2 Ompoc. JlabopaTtopHoe
IPOLIECCHL. 3ansTue. Tecr.

5 TepMoauHaMUYECKHE MPOLECCHl UICATbHBIX Omnpoc. JIaGoparopHoe

OIIK-2 3ansaTue. TecT.
ra3oB B 3aKPBITHIX CUCTEMaX
5 HMuddepeHnmnansabie YpaBHEHUS Ompoc. JlabopatopHoe
OIIK-2 3ansTue. Tecr.
TEPMOJMHAMUKH.
TepMoguHamMu4eckue IPOIIECCHI B Omnpoc. JlaGoparoproe

7 | peampHBIX Ta3ax u mapax. CBoiicTBa OIIK-2 sapsTHe. Tecr.
peabHbIX Ta30B.

TepMmoguHamuka 1moToKa. lcreuenne wu Omnpoc. JlabopaToproe

8 OIIK-2 3ansaTue. Tect
JPOCCENUPOBAHUE ra30B U M1APOB. : :

9 [ukmsr TEMIOCUIIOBBIX YCTaHOBOK. 5 Onpoc. JlabopaToproe

OIIK- 3ansTre. Tecr.
XO0JIOAUIBHBIE MAILLIMHBI U KOMITPECCOPA.

10 TerwtoobMeH. OTIK-2 Ompoc. JTabopatopHOe

3aHsTHE. TecT.

11 | TemaonpoBoaHOCT. OIIK-2 Onpoc. Jlabopatoproe

3aHsTHE. TecT.
o Ormpoc. JIaboparopHoe

12 | KoHTakTHEIH TEMI000MEH. OIIK-2

3ansTue. Tecr.
o Ormpoc. JlaboparopHoe

13 | KoHTakTHBIH TEmI000MEH. OIIK-2

3ansTue. Tecr.
Omnpoc. JlabopaTtopHoe

14 | Temnoornaua. OIIK-2 P patop

3aHsTHe. Tect.
Tennomnepenada. CIOXHBIM — TEIIOOOMEH. Ompoc. JIaboparopHoe

15 MaccoobMeH OIIK-2 3aHsTHe. TecT.

16 OCHOBBI TEILJIOBOT'O pacuera OIIK-2 Onpoc. JJabopaTtopHOE
TEIIO0OMEHHBIX aINapaToB. sansitue. Tecr.
TenmosHepreTuyecKue YCTaHOBKH 51 Omnpoc. JIaGopatopHoe

17 OIIK-2 3ansTre. Tect
MIPOMBIIICHHAS SHEPreTUKa : :
KorensHbie ycranoBku. [lapoBsie 1 ra3oBbie Omnpoc. JlaboparopHoe
TypOuHbl.  [IpuMeHeHWE  TEIUIOTHI B sanaTye. Tecr.

18 OIIK-2
HedTerazonoo. oTpaciu. OcHoBBI

SHCPTOTCXHOJIOTHH.




MPUMEPHBIN NEPEYEHDb OITEHOYHBIX CPEJICTB

IIpencraBiienue
HanmenoBaHue
Ne Kparkas xapakTepucTHKA OII€HOYHOTO OLICHOYHOTI'0
OLICHOYHOTI'0
n/n cpeacTsBa cpeacTBa B
cpeacTBa
donge
CpencTBo KOHTPOJIS YCBOCHHS Y4€OHOTO
el POty Y1 Bomnpocs o
Marepuaia TeMbl, pa3ziesna uin pas3ieiaoB Temant /
1 KonnoxkBuym JTUCHUTITMHBI, OPraHU30BaHHOE KaK a3nenam
yueOHOe 3aHITHE B BUJIE cOOeCe10BaHUS p
JTUCIUTITUHBI
IIpenoaaBaresist ¢ 00y4arouMMuUCs
[IpoaykT camocTOsTeNIbHOM paObOTHI
CTYJIEHTA, MPEICTABISIONTNN cOO0U
9 Hoxuan, nyonuuHoe BoicTyruienue [lo pemenuro Tembl 10K1a/10B,
coo0IIeHne OTIpeIeTICHHON YUeOHO- PAKTUIECKOM, COO0IIeHU
y4eOHO-UCCIIEI0BATENBCKON HITN HAYYHOM
TEMBI
[IpoaykT camoCTOsTENbHOM pabOThI
CTYIEHTA, IPEICTABISAIONINI cOO0M KpaTkoe
W3II0KEHHUE B MMCbMEHHOM BU/IE
MOJIYYEHHBIX PE3YJIbTaTOB TEOPETUUECKOTO Tenbl
3 Pedepar aHaM3a OINpeeleHHON HayyHo (y4yeOHo- edpeparon
MCCJIEI0BATEIHCKOM ) TEMBI, TJI€ aBTOP pedep
pPacKpbIBaeT CyTh HCCIEAyeMON MPOOIEMBI,
MIPOBOJUT PA3TMYHbBIC TOYKU 3PEHUS, a
TaK)ke COOCTBEHHBIE B3IIISIbI HA HEE
. Bomnpocs k
4 DK3aMeH Hrorosas popma o1ieHKH 3HAHHIHA p
9K3aMEHY

1. Kputepuu oueHku 3HaHU# ctyaeHTa OnucaHue mokaszareiaeii U KPUTEPHUEB OLICHUBAHUS
KOMITETEHIIMI Ha pa3jIMyYHBIX dTanmax MX (QOPMHUPOBAHMS, OMHUCAHWE IIKAIbl OICHUBAHUS

(ITpunoxenue 1).

Bonpocsl k I py0exxHoi aTTecTanun

1. [enu u 3agaun TepMoguHaMUKU. [[oHATHE TEPMOIMHAMUYECKOW CUCTEMBI.

2. N3ommpoBaHHas M HEU3OJIMPOBAHHAs TEPMOJMHAMHYECKUE CHCTEMBL. PaBHOBECHBIE U
HEPaBHOBECHBIE CUCTEMBI.

3. TepmoamHamMu4eckue MmapaMeTpbl COCTOSHUA. YIeIbHBIM O0BEM, IJIOTHOCTh, IaBJICHUE,
Temreparypa (abcoiroTHas TepMoIuHaMuyeckas mkana Temieparyp (KensBuna, Llenscus).

4. YpaBHEHHUE COCTOSHUS. Y PaBHEHHUE COCTOSIHUS UACAIBHBIX T'a30B.

5. 3akonsl wuaeanbHbIXx Ta3oB (boins-Mapuorra, [eif-Jltoccaka, [apns). OObeauHeHHOE
ypaBHeHue MeHnneneeBa-Knanelpona.

6. YpaBHEHHE COCTOSIHUS peabHbIX ra30B.

7. CMecH uaeanbHbIX ra3oB. JlaBneHne cMecu ra3os.

8. CoctaB cMecu ra3oB. BeipakeHne MacCoOBBIX J0JIEH KOMIIOHEHTA.

9. BrelpaxkeHne 0OBEMHBIX JOJIEH KOMIOHEHTOB cMecH. [laprumanpHbiii 00beM cMecH. 3aKOH
Awmara. OmnpenieneHue yieabHOro oobeMa CMecH.

10. Onpenenenne ra30BOM MOCTOSHHOM CMECH MO HM3BECTHBIM MAacCCOBBIM J0JsiM. Kaxyriasics
MOJIEKYJIIpHasl Macca CMECH Ia30B.

11. T'azoBas nocrosiHHass. @opMyJibl OIIPEIEICHHUS.



12. TennoeMKoCTb Ta30B. 3aBUCUMOCTD TEINIOEMKOCTH OT TEMIIEPATYPHI.

13. MaccoBasi, MoJIbHasi 1 00beMHas TEIJIOEMKOCTH. Y paBHeHUE Maiiepa.

14. Tepmoaunamuueckuii npouecc. Ilonarue penakcanuu.

15. IlepBolii 3aK0H TEPMOAMHAMUKU. BHYTpEHHSISI SHEPTUSI CUCTEMBI.

16. O6paTumble 1 HeoOpaTHMBbIe mporecchl. PaboTa.

17. AHanuTu4eckoe BbIpaKeHHE MEPBOro 3aKOHA TEPMOIMHAMUKHY.

18. BTopoii 3aK0H TepMOJMHAMUKH.

19. Huxn Kapno. Tepmuueckuii KITJI.

20. TepmoMHAMUYECKHE MPOIIECCHI HICATBHBIX Ta30B (M30XOPHBINA, N300apHBIN,
M30TEPMUYECKUH, alnabaTHbIN, MOJIUTPOIIHBIN) METO/] HCCIIEAOBAHUS MTPOLIECCOB.

21. Ucreyenue ra3oB u mapoB, JpocceirpoBaHue. TepMOIMHAMUYECKUI aHAIU3 IPOLECCOB B
KoMmmpeccopax. LIukiabl aBurareneil BHYTPEHHETO CropaHus U ra3oTypOMHHBIX YCTaHOBOK.
[{uKJIBI TAPOCUIIOBBIX YCTAHOBOK. LIMKIIBbI XONMOAMIBHBIX MAIIWH, TEINIOBOTO HAacOCA.

Bonpocs! ko II pyoe:kHoli arrecTanuu

1. TepMoanHaMHUUECKUE MPOLIECCH pealbHbIX ra3oB. [lap u ero colicTsa.
2. OcHOBHBIE IOHATHUS TTpolecca mapoodpazoBanus. HaceleHHbIN BOASHOI map,

NepEerpeThIil nap (CTeneHb CyXOCTH U CTEIEHb BIAKHOCTHU I1apa).
3. Onpenenenue napaMeTpoB Bojbl U napa. PV-nuarpamma BoasiHOTO mapa.
4. TepMuveckue MPOLECCH UICATBHBIX ra30B B 3aKPBITHIX cHUcTeMax. VI300apHbIil, H30XOPHBIH,
annabaTHBIM, W30TEepMUYECKHil mporecchl (paboTa pacmMpeHHs Mpolecca, H3MEHEHHE
SHTPOIMHH).
5. Dutponus. PV- u TS- nuarpamMmsl.
6. Bnaxxusiii Bo3ayx. Brnarocogep:kanue, abCOIIOTHAsE © OTHOCUTEIbHAS BIAYKHOCTH. CBOHCTBA
BJIQ)KHOTO BO3YyXa.
7. Cioco0sI nepeauu TeTIOTHI (TETUIONPOBOHOCT, KOHBEKITUS, U3ITYUCHHUE).
8. TemneparypHoe mojie, M30TEPMHUUYECKAsT TOBEPXHOCTb, CPEJHUN W HCTUHHBIA TPajUEHT
TEMIIEpaTyp.
9. 3akon @Dypbe. KorppuumeHT TenaonpoBOJHOCTH, IUIOTHOCTh TEIJIOBOIO MOTOKA,
KOJIMYECTBO TEIUIOTHI.
10. KoadpduumeHT TeronpoBoJHOCTH, €ro XapaKTepUCTHKA.
11. TlepeHoc TEmJIOTH TEIJIOMPOBOAHOCTHIO MPU CTAllMOHApPHOM pexume. OmHopoaHas
IUIOCKAasl CTEHKA.
12. TlepeHoc TEMJIOTHl TEMJIONPOBOJHOCTHIO IMPHU CTALMOHAPHOM pexume. MHorocioiiHas
CTCHKA.
13. [leWicTBUTENBHBIN MpOIECC HCTEYCHHS Ta3oB M mapoB. (OCHOBHBIE 3aKOHOMEPHOCTH
Te4eHus rasa B coruiax u auddysopax. JIpoccenupoBaHue ra3os U Mapos.
14. Tparncdopmatops! TEMIOTHL. [[UKITBI XOJIOIMIBHBIX YCTAHOBOK U TEPMOTPAHCPOPMATOPOB.
15. OcHoBbl Teopuu mnonobus. OcHOBBl Teopuu moaodus. IloHsTHE O MeToje aHamM3a
pasMepHocTel Teopun nonoous. Kpurepuanpasie ypaBHeHUsA. OU3HYECKUN CMBICT OCHOBHBIX
KpUTEPHEB 10100usI.
16. Terumoobmen m3nmydenueM. TerutoBo OanmaHc mayuucToro teruiooomena. 3akon CredanHa-
BonbrimMana. AGCoIIOTHO YepHOE TEJIO.
17. TenmooOMeH U3TydeHHEM CUCTEMBI TeT B a0COTIOTHO TIPO3PAvHOM Cpeie.
18. Koapduuuent reruonepenaun. TermoBass uzonsiuusa. TuUnbl TenaooOMEHHBIX annapaTos,
KUTISITUIILHUKOB U MOJ0TPEBaTENCH.
19. Mexanu3M nporieccoB roperus. OO1me NpUHIUIIBI pacyeTa MpoLeccoB ropenus. Termnora
cropanus. ¥YcioBHoe TouuBo. [IpuBenennbie xapakrepuctuku. Kinaccudukanuys Tomaus.
20. Bo3oOHOBMsIeMbIe ¥ HEBO30OHOBIISIEMbIE HCTOUYHUKH dHEPTrur. OCHOBBI YJHEPrOCOSPEKEHHUSI.
Bropuunble SHEPreTUYECKUE PECYPCHI.
21. KorenbHble ycTaHoBKU. [lapoBbie 1 ra3oBbie TYpOUHBI.



22. TemnmoobMenHble  ammapatel. OCHOBBI  pacueTa  TEIJIOOOMEHHBIX  amllapaToB
PerenepatuBHbIE M cMecuTenbHBIE TertooOMeHHHMKHU. [lokazarenmn sddextuBHocTH: KII/I,
MHTCHCUBHOCTh TEIUIOOOMEHA, OTHOIIEHHE pPACXOIHBIX TEIJIOEMKOCTeH, KOA(PPHUIUEHT
TpaHcGopMaIiK TeII0ThI.

23. XonoauibHbIE U TEIJIOHACOCHBIE YCTAHOBKHU.

24. Tennomepenavya  3aryiyOJICHHBIX — TpyOompoBomoB. TemnooOMeH B Oypsimxcs,
HKCIUTyaTaI[HOHHBIX U HATHETATEIbHBIX CKBAKWHAX

B()l'[pOCLI K 3K3aMEHY

Kon
Ne KOMIIETEHIIHH,
n/n Bompock HampaBJeHUE
21.05.06
1 W3onupoBaHHasi 1 HEU30JIMPOBAHHAS TEPMOANHAMUYIECKHUE CHCTEMBI. OITK-2
PaBHOBECHBIE I HEPABHOBECHBIE CICTEMBI.
2 TepMoauHaMUYECKHE TapaMETPbl COCTOSHUS. Y ICIbHBIA 00BEM, ILJIOTHOCTD,
JaBJieHHEe, TemIiepaTypa (abCOMOTHAs TEPMOAMHAMHYECKAs IIKana TEeMIIEPaTyp
(KensBuna, Llenncus).
3 YpaBHEHHE COCTOSHUS. Y pABHEHUE COCTOSHUS MICAIbHBIX T'a30B.
4 3akoHbl uaeanbHbIX ra3oB (boinsa-Mapuotra, ['eii-Jltoccaka, [apis). OITK-2
O0bpenuHeHHOE yYpaBHeHNE MeHeneeBa-Kianeiipona.
5 YpaBHEHHE COCTOSIHHS PEAbHBIX Ta30B.
6 CwmecH uieallbHBIX Ta30B. JlaBjaeHue CMEeCH T'a30B.
7 CocTtaB cMecu ra3oB. BelpakeHne MacCOBBIX J10JIeif KOMIIOHEHTA.
8 Bripaxkenue 00beMHBIX J10J1€i KOMIIOHEHTOB cMecH. [lapruansHbiii 00beM cmecu.
3akon Amara. OnpezeneHue yIeapHOro o0bemMa CMecH.
9 Ormpeaenenne ra30BOM MOCTOSIHHONW CMECH IO M3BECTHBIM MACCOBBIM JOJISIM. OITK-2
Kaxxymasicss MosieKkyJssipHas Macca CMECH ra3os.
10 | I'azoBas noctosinHasg. @opMynbl onpeneneHus..
11 | TemnoeMKOCTb Ia30B. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEPATYPHI.
12 | MaccoBas, MojibHas 1 00beMHasl TEIUIOEMKOCTH. Y paBHeHHe Maiiepa.
13 | Tepmoaunamudeckuii mporiecc. [ToHsTHE penakcaiyy.
14 | IlepBblii 3aKOH TEPMOAMHAMHMKH. BHYTpEHHSISI SHEPIUsI CUCTEMBI.
15 | OGparumble 1 HEeoOpaTuMble mponecchl. Padora.
16 | AHanuTHueckoe BhIPaKCHHE MEPBOT0 3aKOHA TEPMOIMHAMUKH.
17 | Bropoii 3aK0H TepMOAMHAMUKH.
18 | Hukn Kapuo. Tepmuueckuit KI1/1.
19 | TepmoanHamMHuyecKHe NPOLIECCHI HACATBHBIX ra30B (M30XOPHBIH, H300apHBHIi,
M30TePMUYECKHM, aIna0daTHBIN, TOJTUTPOIIHBIIN) METOJ] HCCIIeIOBAHMS ITPOIIECCOB. OTIK-2
20 | TepMoaMHAMHIYECKHE TIPOIIECCHI peallbHBIX Ta30B. [1ap u ero cBoCTBA.
OcHoBHBIE OHATHS Mpoliecca napooOpazoBanus. HackieHHbIi BoAsIHOM nap, OIIK-2
neperpeThlii nap (CTeneHb CyXOCTH U CTENCHb BIAXKHOCTH Hapa).
21 | Onpenenenue nmapaMmeTpoB BoJbI U Mapa. PV-1uarpamMMa BOSIHOTO Tapa.
22 | TepMmuueckre POIIECCHl HIEAbHBIX Ta30B B 3aKPBITHIX cUcTeMax. M300apHbIid,
M30XOPHBIH, aaradaTHbIN, N30TepMUUECKU Tporecch (padoTa paciupeHust
rporiecca, N3MEHEHIE SHTPOITHN).
23 | Outpomnmsi. PV-u TS- nnarpaMmei.
24 | BnaxHblil Bo3ayX. Biarocogepikanue, abCONIOTHAS H OTHOCUTEIIbHAS BIIaXKHOCTb.
CBoliCTBa BIAKHOTO BO3yXa.
25 | TepMoguHaMHUYECKHE UKJIBI ABUTaTeeld BHYTPEHHETO CTOPaHuUs
26 | Ilukiibl MapoBbIX MAIlKH.
27 | UcreyeHnue ra3oB u mapos, ApocceaupoBanue. TepMoau-HaMUUISCKUN aHATH3 OITK-2
MIPOLIECCOB B KoMMpeccopax. LIMKIIbI 1BUTaTenel BHyTPEHHETO CrOpaHusl U




FaBOTyp6I/IHHBIX YCTaHOBOK. L[I/IKJ'H:I MapoOCUJIOBBIX YCTAaHOBOK. ]_II/IKJII:I X0-
JIOAWJIBHBIX MalllMH, TCIIJIOBOT'O HACocCa.

28 | Durponus. PV- u TS- quarpaMmsl.

29 | Bnaxuslii Bo3ayXx. Bmarocogep:kanue, abCoIOTHAS M OTHOCUTENbHAS BIaXXHOCTb.
CBOHCTBa BII&YXHOTO BO3AyXA.

30 | CrocoObI nepeiaun TeIIOTH (TEIUIONPOBOTHOCTh, KOHBEKIINS, U3ITYICHHUE).

31 | TemmeparypHoOe MoJie, U30TEPMUIECKAs TIOBEPXHOCTh, CPSTHHUIA U UCTHHHBIN
rpaueHT TeMIepaTyp.

32 | 3akon @ypre. KoahdunueHT TennonpoBoIHOCTH, TNIOTHOCTH TEIIOBOTO MOTOKA,

KOJIMYECTBO TETIOTHI.

33 | KoaddunmeHT TermIonpoBOIHOCTH, €r0 XapaKTePUCTHKA.

34 | [lepeHoc TEIIOTHI TEIUIONPOBOTHOCTHIO IIPH CTALIMOHAPHOM PEKHME.
OpHOpoIHAsSI TUIOCKAsI CTEHKA.

35 | [lepeHOC TEIIOTHI TEILIONPOBOTHOCTHIO MTPH CTAIIMOHAPHOM PEXKHME.
MHorocnoiiHasi CTEHKa.

36 | JleHCTBUTENbHBIM MPOIECC HMCTEYCHHUS Ta30B W IapOB. OcHOBHEBIE
3aKOHOMEPHOCTH TeUCHUs Taza B coruiax u nuddysopax. [poccenupoBaHue razos OIlK-2
Y TIApOB.

37 | TpancdopmaTopbl TEIIOTHL [IMKIIBI XOJOIUIBHBIX YCTAHOBOK U
TEPMOTPaHC(HOPMATOPOB.

38 | OcuoBbl Teopuu nogo0us. OcHOBHI Teopun monoous. [loHsTHE 0 MEeTOIE aHaTH3a
pasMepHocTel Teopun mogodus. Kpurepuansasie ypaBHeHHsI. DU3NUeCKHiA OIIK-2
CMBICJI OCHOBHBIX KPUTEPHEB OA00HSI.

39 | TemnooOMeH uznyuenueM. TerioBoi OanaHC JIy9UCTOro TEIIOOOMEeHa. 3aKOH
Credana-bonpimana. AGCONIOTHO YEpPHOE TETIO.

40 | TemmooOMeH M3Ty4YeHHEM CHCTEMEBI TeI B a0COITIOTHO MPO3PavHOH cpee.

41 | Koapdumument Termnonepenauun. TemnoBast U30smus. TUTIBI TEINIOOOMEHHBIX
anmnaparoB, KAMSITHIHHUKOB U TIOAOTpEeBATENICH.

42 | MexaHu3M NporeccoB ropeHus. O0Ire MPUHITUIBI pacdeTa MpoIeCCOB TOPEHUSI.

Temnora cropanus. YcinoBHOE TOIUIUBO. [IpyuBeieHHbIE XapaKTEPUCTUKH. OIIK-2
Krnaccudukanus Tomims.

43 | Bo300HOBIIIEMbIC U HEBO30OOHOBJISIEMbIE UCTOUHUKH dHEPrun. OCHOBBI
sHeprocOepekeHrs. BropudHbie SHepreTHYecKre pecypekl.

44 | KorenbHble ycTaHOBKH. [lapoBblie 1 ra3oBbie TYpOUHBL.

45 | OcHOBBI pacyera TEII00OMEHHBIX anmnapaToB. Teruonepeaaya 3arty0IeHHbIX

DIIPOBOIOB. Terno-00MeH B OypsIIuXcs, SKCIUTyaTallHOHHBIX ¥ HATHETATENbHBIX
KHHaX
46 | TemnooOMeHHBIE anmapaThl. PereHepaTHBHBIC U CMECUTENBHBIE TETNIO0OMEHHHKH.
3arenu 3¢ hexkruBHocTr: K1/, MHTEHCUBHOCTH TEIJIOOOMEHA, OTHOIICHUE OIlK-2
JTHBIX TEIUIOEMKOCTeH, K03 punmeHT TpancopManuy TeTIoThI.
47 | XonoauiibHbIEC U TEINIOHACOCHBIE YCTAHOBKHU.
48 | Temnomnepenaya 3arIyOJeHHBIX TPYOOIIPOBOIOB. Termioo0MeH B OypsIuxcs,

OKCIUTYaTallTMOHHBIX Y HArHCTATCJIbHBIX CKBaAXKMHaX




Oobpa3zer Omiiera K 9K3aMeHy

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

JucuuniamHa TemjaoTexHuKa

Buger Ne 1

1. | TepMonMHAMUYECKUE TMAapaMeTpPhl COCTOSHUS. YACNHbHBIM 00BEM, IJIOTHOCTH, JIaBIICHUE,
Temneparypa (abcontoTHas TepMoguHamMudeckas mkana remmeparyp (KensBuna, Lenbcus).

2. | Ompenenenuie napamMeTpoB BoJbI U apa. PV-auarpamMma BOASHOTO Mapa.

3. | OcHoBbI Teopuu noo0us. OcHoBbI Teopun noaoous. [lonsTHe o MmeToae aHanu3a
pasmepHocTeit Teopuu noaodus. Kpurepuanbusie ypaBHeHUst. DU3NUECKUN CMBICI
OCHOBHBIX KPUTEPHUEB MOI00US.

4. | TennooOMmeH uznyyenueM. TernoBoii 6anaHc gyducroro TemioooMena. 3akon Credana-
bosbiiMana. AGCOIIOTHO YepHOE TEJNO.

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




Onucanue mokazarejieil u KpUTCPHUCB OLCHHUBAHUA KOMHE?TGHHI/Iﬁ Ha PA3JIMYHBIX JTalldaX HX q)OpMI/IPOBaHI/IH, OIINCaHHUC

ImIKaJIbl OICHUBAHMA.

Ipuiaoxenue 1

IInanupyemsble pe3yJIbTaThl 0CBOECHHS Kpurepuu oueHuBaHus pesy/ibTaToB 00yueHus HaumeHoBanune
KOMIEeTCHIIHA Mmenee 41 6a/LI0B 41-60 6am1oB 61-80 6anoB 81-100 6a/LT0B OLIEHO1HOT O
(Hey10BJIETBOPHUTEJILHO) (Y10BJIETBOPUTEJIbHO) (xopoo) (OTJIMYHO) cpe/cTBa

TCXHOJIOTHYCCKHX ITPOICCCOB HA BCCX CTAAUAX p83pa6OTKI/I M

HTughp komnemenyuu: OIIK-2 criocoOeH 10Ib30BaThCS MIPOrPAMMHBIMHM KOMILIEKCAMHM, KaK CPEICTBOM YIIPABIICHHUS U KOHTPOJIS, COIIPOBOXKICHUS
SCTOPOXKACHUI YITIEBOJIOPOAOB M CONYTCTBYIOMMX IIpouieccoB coznacno PIOC BO

3HaTh: TepMoaMHAMUYECKHIE TAPAMETPHI
COCTOSTHHSI Ta3a, OCHOBHBIE 3aKOHEI

TCPMOJNHAMUKHU U TCIJIONCpeAain

®parmeHTapHbIC 3HAHUS

Henomnxbie 3HaHUSA

CcopmupoBaHHbIE, HO
COJICpIKaIliie OTACIbHBIC
poOEeITbl 3HAHUS

CcopmupoBaHHBIE
CHCTEMaTHYECKHE

3HaHUA

KOHmMpoaupyioujue

'YMeTb: HCIIONIb30BaTh N3YYCHHBIN MaTepHal 10
TEIIOTEXHHKE B PEILICHUH NPO0iIeM
TEXHOJIOTUYECKUX ITPOLIECCOB TOOBIYH U
0Trpy3ku He()TH U HEPTEPOITYKTOB

YacTuuHbIC YMCHUA

Henonmaeie YMCHUA

YMeHus noiHbIe,
NOTTYCKal0TCS HEOOMbIIINE
OINOKH

CchopmupoBaHHbIE

YMEHUS

mamepuansl no
oucyuniuue, , 340aHUs
0J151 KOHMPOJILHOTU
pabomwl, 3a0anus 0l
nabopamopHou

Biiagerhb: ClIocOOHOCTBIO HCIOIb30BaHUS
[IPOTPaMMHBIX KOMIUIEKCOB 3HAHMI B 001aCTH
TEIJIOTEXHUKY /ISl KAUECTBEHHOI'O YIIPABJICHHUS
COIPOBOXKEHUS U KOHTPOJIS IIPOM3BOICTBEHHBIX
TEXHOJIOTUYECKUX IIPOLIECCOB

YactuaHoe BJIaACHHUEC

HaBbIKaMH

Hecucremarnueckoe
MNPUMCEHCHUC HABBIKOB

B cucrematnueckom
MIPUMEHEHUH HaBBIKOB

JIOTTYCKAIOTCS TPOOEIThI

Ycnemnoe u
CHCTEMATHYECKOE

MMPUMEHCHUEC HAaBBIKOB

pabomvl, mecmogule
3a0aHus, memol

[pepepamos, doxknaoos




KoHTpo/bHO-N3MepUTedbHbIE MATEPHAJIbI K JUCHUINIJINHE
«TenaoTexHuKa»

4.1 TecroBble 3a1aHus K 1 pyOe:xxHoi aTTecTanum no aucuumniante «Tenmorexnnka

v

TEPMOJIUHAMKA TECT Nel

Kaxkasi u3 nepe4yucjieHHbIX BeJJUYUH He MOKeT ObITh MapaMeTPOM COCTOSIHUS?

1. Ob6bem 3. ADcoJIIOTHas1 TeMIlepaTypa
2. IlioTrHOCTH 4. A0coJII0THOE JaBJIeHHE

Ykaxute ypaHenue Kianeiipona

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

3akon Maiiepa IS e IMHHIBI MACCHI:
1.Cr—Cy =A4R 2.C, —C, =4R
3. C,—C, = AR 4. C,—C,=AR

OT KaKuX NapamMerpoB 3aBHCHT BHYTPEHHsiS JHEPIUsl IPOCTOro TeJia?
1. U=U(V) 2. Bce oTBETHI BEPHBDI.
3. U=U(PV) 4. U=U(P,t)

V  Yro Ha3bIBaeTcsl TEpMOIUHAMUYECKHM nponeccoM (Kakue U3 0TBETOB npaBUiIbHbIC)?

1. CoBokynHOCTH HenpepbIBHO M3MEHSIIOIUXCS COCTOSIHMI paccMaTpuBaeMoOM
CHCTEMBI.
2. JTO COBOKYMHOCTb COCTOSIHMH CHCTEMBI.
3. CoOBOKYNHOCTb CBOWCTB, ONpeAe/IAI0IIUX TEPMOIMHAMUYECKYI0 CHCTEMY.
4.  IIpouecc, KOTOpPBIH MOKET NPOTEKATH KAK B IPSIMOM, TaK U B 00paTHOM
HANPaBJICHUU.
5. Her npaBmJbHOIO OTBeETA.
VI  Yro gaer niowmans ¢purypsl nog kpupoii npouecca B P - V koopaunarax?
1. Tensi000MeH nmpouecca. 3. lIpupamenue
BHYTpPEeHHel JHepruu.
2. YBeanuyeHue JHTAJIBIIMHA rasa. 4. PaGoTy, cOBepIICHHYIO
rasam.
VIl Yemy paBHA MHTerpajibHasi BeJMYHUHA TEPMOJAMHAMMYECKOH PadoThbl B M30XOPHOM
npouecce?
1. L1,2:P(V2_Vl) 2. Ll,zpm(Vz_Vl)
2
3. L,=0 4. L,=[PdV
1
VIl Yro Takoe cMech razos?
1. Cucrema e (KOMIIOHEHTOB), XUMHYECKH B3aMMO/IeiiCTBYIOIINX MKy CO0O0ii.
2. JTo BelecTBO, BCe MOJIEKYJIbI KOTOPOT0 OIMHAKOBBI.
3. Cucrema tejl (KOMIIOHEHTOB), XHMHYECKH He B3aUMO/I€eiiCTBYIOIIIUX MEKIY
co0oii.
4.  IJto BemectBo Tuna H20, CO2, CO4 u ap.
IX VYkaxkure ypaBHeHHe, BbIpaxkaloliee 3aKoH JlajJbToHA.

L Py =br, 2. Pey2.9.P

i=1



n n

3. P, =>.1P 4. P,
i=1

P

i=1
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X Yro Ha3bIBaeTCsA KPYroBbIM NMpoueccoM (HHKI0M)?
1. 3Ot1o 3aMKHYyTBIe IpoLeCcChl, XapaKTepHU3yIOLHecs BO3BPATOM
padoumx TeJ B MCXOHOE COCTOSIHHE

2. DTo mpouece, B KOTOPOM j: dz+#0
3. DTo mpouece, B KOTOPOM § 00=0
4. IJT0 mpouecc, B KOTOPOM :f oL=0

Xl Yikaxkure K.I.J. TepMOAMHAMUYecKOro nukiaa Kapno.

T T
- 2. n=1- T
17 42 1
* *
0; 0]
3 n=1-r— =1
o 4
X1l B xakom npouecce u3MeHeHHe BHYTPeHHell JHepruM u1eajJbHoro raza paBHo HyJio?
1. B u3oxopuuyeckom 3. B uzo0apuueckom
2. B u3otepmMuueckom 4. B axmadaTtHoM

TEPMOJUHAMKA TECT Ne2

|  Kakas mkaJja TeMnepaTyp ucnoJsib3yercsi B TepMoAHHaMuKe?
1. Heabcus 3. ®apenreiiTa 4. KeabBuHa
2. MexayHapoaHasi IPaKTHYeCKasi CTOrpagyCHas HIKaJIa

Il ®usnyeckuii cmpica R
1.  Orto pabora pacmmpenus 1 Kr raza npm M3MeHeHMH TemimepaTtypbl Ha 1° B
1300apHOM npoluecce.
2 JT10 padora pacimpenus 1 KMoJs ra3a npm U3MEHEeHHH TeMmIeparypsl Ha 1°.
3. D10 razoBasi MOCTOSIHHAS.
4 JT10 padora pacmmmpenus 1 ky0.m. raza

111 CBsi3b Mekay NJIOTHOCTHIO U YIeJAbHbIM 00beMOM

M 14 1 v
1. p=— 2. p=— 3. p=-— 4. p=—
v v v M
(Y4 N3MmensiTes JIM MOKA3aHUE MAHOMETPA HA cocy/de NPH MOAHATHM ero Ha

00.1b1IY 10 BBICOTY (00J1ee 100 m)?

1. YBeauuuBaeTcs 2. He usmensiercs
3. YMenbaercst 4. CTpeska ycTraHoBJIeHA HA "HyJe”
V Kakas BeJuynHa JaBJIeHH HaHMeHbLIIAsA?
1. 1 w/m? 2. 1 kr/cem?
3. 1 mm BoAa.cT. 4. 1 MM pr.cT.
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VI HNaeanbHbIMU ra3aMu Ha3bIBAKOT TaKHe, KOTOpPbIE:
HoxuunsrwTcs 3axkony boisi-Mapuorra.
Hoxuunsarwrces 3akoHam boins-Mapuorra u I'eii-JIroccaka.
HomuunsarwTrcs ypaBHenuro Kinaneiipona.
Bce oTBeTHI IpaBUJIbLHBIE.

VIl VYkaxure HCXOIHOEe ypaBHeHHEe MEPBOr0 HA4aJI1a TEPMOJANHAMHUKH 10 BHEIIHEMY
0as1aHCy JJIS 2JIEMEHTAPHOIO0 npouecca?

1 Q,=U,-U +A4L, 2. Q =dU +dL

3. Q;:UZ—U1+ALT,2 4, 600 =dU + AoL
VIl Ot kakux mapamMeTpoB 3aBHCHT BHYTPEHHSs JHEPrus MPOCTOro TeJa?

U= U(t,v) 2. Bce oTBeTHI BepHBI.

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

IX Ot kakux mapaMeTpoB 3aBUCHUT BHYTPEHHsISl JHEPrusi H/eajbHOro rasa?
1. U=U(¢) 2 U=Utv) 3 U=UPyv) 4
U=U(P,t)

X UYemy paBHA HHTEerpajbHasi BeJIUYHHA TEPMOANHAMHYECKOH PadoOTHI B H30XOPHOM
npouecce?

1. L1,2:P(V2_Vl) 2. L1,2Pm(Vz_V1)

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

Xl Ykaxute MaccoBYI0 KOHIEHTPALMIO

L, .G ., G
' Qi 6 qi G
. . G, _G
- 4q; G q, G
X1l Ykaxure K.I.1. TepMoAHHAMHUYecKoro nukJia Kapuo.
T, T,
1. n= 2. n=1-—+
I, -T, 1
0, 0,
3. n=1- ‘—2 .= ‘ 2*
o 4

TEPMOJANHAMKA TECT Ne3
| Yemy paBen 1 MM pTyTHOrO CcT0JI0A?
1. 10 xr/m? 2. 13,6 MM Boa.cT.

3. 9.8 n/cm? 4. 1,02 6ap.

Il CBs3b MekKAy IVIOTHOCTHIO M YAeIbHBIM 00beMOM
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M V
1. p=— 2. p=—
v %
1 v
3. =— 4 =—
p=- p=r
11 YaelabHLIA 00beM BHIYHCIAECTCH:
M
1. v=— 2. v= P
V V
V V
3. v=— 4., v=—
M p
v Yrto Takoe TepMOAUHAMHUYECKAsI cucTeMa?

1. COBOKyl'[HOCTb MaTepHaJbHBLIX TEJ, B3aHMOHeﬁCTBymHIHX MEKITY

co00ii W C OKpYy:KaKILIeH cpenoi
2. Toabko uaeaJbHOro raza
3. Toabko Hec:KUMaeMasi JKUIKOCTh
4. Bce oTBeTHI MPaBUJIbHBIE

V  Vkaxure ypaBHenue Kianeiipona?

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

V1 JlaiiTe onpenesienne qaBjaeHus?
1. JlaBneHue okpyzkawouieii cpeabl?
2. Cuia, oTHeCeHHasl K eJHHHIIEe MTOBEPXHOCTH.
3. Cuia, paBHOMEPHO pacnpe/ieJieHHasi 10 NOBEPXHOCTH.
4. Ilpenes BeJTMYMHBI OTHOLIEHHS] HOPMAJILHOM COCTaBJsIOIIEH
CHJIBbI K IVIOIIA/IH, HA KOTOPYIO JAeficTBYeT CHJIa.

VIl  Yro coboii npeacTasJisieT yleJbHAasl SHTAJIBINSA MPOCTOro Tesa?

1. i=U+ APv 2. h=U+4PV
3. i=U+PV 4, i=U— APv
VIl Pabora usmeHenusi oo0bema siBJIsieTCs:
1. dyukuueii cocTosiHUs. 3. ®yukumei npouecca.
2. O0a oTBeTa NPaBUJIbHBI. 4. Her npaBHJIbHOTO OTBeETA.

IX  UYro naer miomaab Gurypsl nox kpupoii npouecca B P - V koopaunarax?
1. TennoodmMeH mpouecca.
2. llpupaueHne BHyTpeHHell SJHepruu.
3. YBeauueHHe IHTAJIBIINY ra3a.
4. Paboty, cCOBepILIEHHYIO ra3aM.

X Yemy paBHAa HHTErpajibHasi BeJMYMHA TEPMOAUHAMMYECKO paldoThI B
H30XOPHOM mpouecce?
L L1,2:P(V2_Vl) 2. Ll,sz(Vz_Vl)

12



Xl Ykaxkure MOJbHYIO0 KOHIIEHTPAMIO

V. E?i
1. rn=— 2. 1, =—
14 G
G, G,
3. r, =— 4, r,=—
G G
X1l Yrto Ha3pIBaeTCsi KPYrOBbIM NpoLeccoM (HHKJIOM)?

1. OTo0 3aMKHYTBIe MPOIECChI, XapAKTEPHU3YIOIIHecs BO3BPATOM
PadoYHUX TeJl B HCXOHOE COCTOSIHHE

2. JT0 mpouecc, B KOTOPOM fdz =0

IT0 mpouecc, B KOTOPOM § o0=0

Bce oTBeTHI NPpaBWIbHbIE
4.2 TectoBble 3a1anusi kK 1 py0e:xxHoii aTTecTanuu
KAPTOYKA Ne 1
(171 TECTOBOM OLIEHKH TEKYIIEH YCIIEeBA€MOCTH CTYACHTOB)

1. enu u 3amaun TepMoauHaMUKH. [loHsATHE TEPMOIUHAMUYECKON CUCTEMBI.
2. Kakoe u3 HM»Ke NPUBEACHHBIX YPABHEHUI SIBISETCS YPAaBHEHUEM COCTOSIHHS MI€ATIbHBIX
ra3on?
a) PV =mRT
0)PV=uRT
a RT

B)P+ — = ——
) V2 V-6

3. N3oGapHsIii mporecc — 3TO MpoIece, Mpu KOTOPOM OCTAETCsl HEM3MEHHBIM:
a) temmneparypa (T = const)
0) oonem (V = const)
B) nasienue (P = const)

KAPTOUYKA Ne 2
(I7st TECTOBOM OIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)
1. TepmonuHaAMUYECKUE TAPAMETPBI COCTOSIHHUSL.
2. BHyTpeHHsIsl SHEprusi CUCTEMBI — 3TO:
a) IMPOIeCC MEXaHUYECKOTO U TEIJIOBOTO B3aUMOJICHCTBUM

0) CBOWCTBO caMO# CHCTEMBI, OHAa XapaKTEPU3yeT COCTOSIHUE CHCTEMBI
B) CBOICTBO aJANTUBHOCTH

13



3. Kakoe u3 HuXe NpUBEACHHBIX YPaBHEHNUN UCIIOIB3YETCS ISl ONIPEEIEHHS] TEPMUUECKOTO
Kod(uImenTa moye3Horo NeUCTBUS:

a) nig = L = —Ql _Q2
Q Q
0)L1=Q1—Q2
B) Nt = LT, 4.5
Tl Tl

KAPTOYKA Ne 3
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIEBAaEMOCTH CTYIEHTOB)

. 3axoHbl UaeanbHbIX razoB (boilnsa-Mapuotra, I'eii-JIroccaka, [llaps).

. I30X0pHBIi npoLiecc - 3TO MpoLecc, IpYU KOTOPOM OCTAETCsl HEU3MEHHbIM:
a) pacxon (G = const)
6) o6bem (V = const)
B) masienue (P = const)

N —

3. Uemy paBHa rasonas nocrosinHas «R» s 1kr raza?
a) 8314 [ / kmonv K
0) 8338 o / kmonw K
B) 8318 [Joic / kmonw K

KAPTOYKA Ne 4
(ISt TECTOBOM OIIEHKU TEKYIIEH yCIIeBaeMOCTH CTYIEHTOB)
1. Tepmonunamuueckuit npouecc. [lonsatue penakcanuu.

2. TemIoeMKOCThIO Tella Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOThI, HEOOX0AMMOE ISl U3MEHEHUsI TEMIIEpaTyphl Tella Ha CTO IPajlyCcoB
0) KOJIMYECTBO TEIJIOTHI HEOOXOAUMOE ISl U3MEHEHHsI TEMITEPaTyphI Tella Ha ThICSIIy
rpagycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOMMOE AT M3MEHEHUS TeMIIepaTyphl Tella Ha OJJUH TPaaycC

3. OTHOCHUTENIBLHAS BIAKHOCTD - 3TO:

a) OTHOIIIEHUE KOHIIEHTPAIIUH BOSTHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHIIEHTpAIlMX BOJSHOTO Mapa HACHIIIEHHOTO BO3/yXa WM ra3a npu OAMHAKOBbIX
TeMIlepaTypax U JaBJICHHIX

0) OTHOIIIEHHE MACChl BOASIHOTO Tlapa HEHACBIIIEHHOTO BO3/TyXa WIIM T'a3a B KOHIICHTPAIUH
CyXOTO BO3/IyXa WJIY Ta3a MPHU OJIMHAKOBBIX TEMIIEpaTypax M JIaBICHUSIX

B) Macca BOJSHOTO Iapa B rpaMMax, MPUXOJSIIasics Ha 1Kr aOCOTIOTHO CYXOTo BO3AyXa

KAPTOYKA Ne §

(7151 TECTOBOM OLIEHKHU TEKYILEH YCIIeBaeMOCTH CTYIEHTOB)
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1. BHyTpeHHsIs SHEPTUSI CUCTEMBI.
2. Kakue u3 HMKE MPUBEICHHBIX MAPAMETPOB COCTOSIHHS TEPMOAMHAMUYECKON CUCTEMBI HE
SIBJITIOTCS] TAKOBBIMU?

a) TemMreparypa

0) naBiieHue

B) TEIIOCOCPKaHUE

T') INIOTHOCTD

1) YAEIbHBIA 00beM

3. 3akon JlanbToHA (hOpMYIUPYyETCS TaK:
a) 1aBJICHHE CMECH PABHO Pa3HOCTHU MapIHAIbHBIX JABICHUN KOMIOHEHTOB
0) oO11iee 1aBIeHUE CMECH PAaBHO CyMMeE MaplHalbHbIX JaBICHUN
B) o0111ee JaBIeHUEe CMECH PaBHO IMPOU3BEACHUIO TaBICHUN

KAPTOUYKA Ne 6
(I7st TECTOBOM OIIEHKHU TEKYIIEH yCIIeBa@MOCTH CTY IEHTOB)

1. Bropoii 3akoH TepmoanHaMuku. Tepmuueckuit KIT/I.
2. Kako# u3 HI>Ke TPUBEICHHBIX 3aKOHOB HE SIBJISIETCS 3aKOHOM HJI€aJbHBIX Fa30B:
a) 3akoH boiinsg — MapuotTa
0) 3akon Oma
B) 3akoH [lapis
r) 3aKkoH ['eif — JItoccaka

3. V30TepMHUYECKHIA TIPOIIECC — ITO MPOIIECC, TPH KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) nasienue (P = const)
0) pacxox (G = const)
B) Temmeparypa ( T= const)

KAPTOYKA Ne 7
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIEBa€MOCTH CTYIEHTOB)
1. Iukn Kapno.

2. TemmniepaTypoi TOYKH POCHI, UM TEMIIEPATYPOU HACBIIIEHUS HAa3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOpOH cilieayeT OXJIaJAUTh MeperpeThiii BO3AyX, 4TOOBI OH CTall
HACBIIIEHHBIM

0) Ta Temneparypa, 10 KOTOpOH CIIeAyeT OXJIaJuTh BIAXKHBIN BO3yX, YTOOBI OH CTall
HACBIIIEHHBIM

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

3. IlepBblit 3aKOH TEPMOJAMHAMUKH (POPMYITHPYIO TaK:
a) KOJIMYECTBO TEIJIOTHI, IOABEAEHHOE K CUCTEME, PACXOyeTCsl Ha U3MEHEHHE TeMIIEpaTypbl
0) BCs TEILI0TA, IOJBEICHHAs K CUCTEME, PACXOAYeTCs Ha U3MEHEHHE BHYTPEHHEN SHEPTUU
CHCTEMBI U Ha COBEpILIEHNE BHEIIHEH paObOThI
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B) KOJIMYCCTBO TCIJIOTHI, MIOABECACHHOC K CUCTEMC, paCXOAYyCTCA Ha UBMCHCHUC J1aBJICHHUS B
CHCTEMCE

KAPTOYKA Ne 8
(17151 TECTOBOM OLIEHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)
1. AHanuTHYECKOE BBIPAKEHUE TIEPBOIO 3aKOHA TEPMOJIUHAMUKH.

2. BrnaxxHblil BO3JIyX — 3TO:
a) CMech BOJIBI M CYXOT'0 BO3yXa
0) cMech CyXOro BO3/yXa U BOASHOTO Mapa
B) CMECh BOJISTHOTO Tapa U BOJbI

3. Kakoii u3 HUXKe MPUBEACHHBIX MTPOLIECCOB HE OTHOCUTCS K TEPMOJIMHAMUYECKUM TIPOIeCcam
M3MEHEHHS COCTOSHHS HEaIbHOro raza?

a) U30XOPHBIN MPOIECC

0) aguabaTHBIN MpoIecc

B) KpYroBOM IpoLecc

I') K30TEPMHYCCKUN TTPOIECC

KAPTOYKA Ne 9
(ISt TECTOBOM OIIEHKHU TEKYIIEH yCIIeBaeMOCTH CTY IEHTOB)

1. TemoeMKOCTb ra3oB. 3aBUCUMOCTb TEIVIOEMKOCTH OT TEMIIEPATYPBHI.
2. TepMoaAMHAMUYECKUIN TIPOLIECC — ATO:

a) COBOKYITHOCTb OCJIE/IOBATEIbHBIX COCTOSHUH, Yepe3 KOTOpbIe MPOXOAUT
TEpMOJMHAMHYECKasl CUCTEMA

0) COBOKYITHOCTb CBOHCTB, Yepe3 KOTOpPbIE IPOXOAUT TEPMOJUHAMUYECKAs CCTEMa

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

3. AGcontoTHasi BIIAXKHOCTh XapaKTEPHU3YET:
a) Maccy BOJISHOTO Mapa, KOTopas COAEPKHUTCS B IM® BIaKHOrO BO3LyXa
) Maccy BOJIBI, KOTOPAs COEPKHUTCS B 1M? BIaXKHOTO BO3TyXa
B) Maccy BOJITHOTO Mapa B TpaMMax, MPUXOAIIErocst Ha 1Kr abCoIOTHO CyX0ro Bo3ayxa

KAPTOYKA Ne 10
(I7st TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTY IEHTOB)

1. O6patumele u HeoOpaTuMBIe Tporecchl. Pabdora.
2. OTHOCHTENBHAS BIIAXHOCTb - 3TO:

a) OTHOILIEHHE KOHIICHTPALIMU BOJSTHOTO ITapa HEHACHIIIEHHOTO BO3/1yXa MU ra3a K
KOHILIEHTPALIMK BOJISHOTO Napa HACHIIIEHHOTO BO3AyXa MM T'a3a MPH OJNHAKOBBIX
TEMIIepaTypax U AaBICHHUIX
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6) OTHOIIICHUEC MACChbl BOASAHOTO IMapa HCHACBIIICHHOI'O BO3AyXa UJIM I'a3da B KOHIHCHTpAallun

CYXOro BO3/1yXa WJIM ra3a nIpH OJMHAKOBBIX TEMIIEpATypax U JaBICHUIX
B) Macca BOJSIHOTO T1apa B rpaMMax, MpUXoAsiiascs Ha 1Kr aOCOTI0THO CyXOro BO3ayXa

3. Kakoe 13 HIDKe MPUBEACHHBIX YPABHEHHUI HCIIOIB3YETCS ISl OMPEICIICHUS TEPMUIECKOTO
Kod((UITMEHTA MTOJIE3HOTO JCHCTBHS:

a) ne = L = —Ql _Q2
Q Q
0)L1=Q1-Q2
B) N¢= Lol . L
Tl Tl

KAPTOYKA Ne 11
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIEBAaEMOCTH CTYIEHTOB)

1. Henu u 3amaun TepmMoguHaMuku. [loHsITHE TEPMOAMHAMUYECKON CUCTEMBI.
2. Kakoe u3 HU»Ke NPUBEACHHBIX YPABHEHU SIBISETCS YPAaBHEHUEM COCTOSIHHS UI€aJIbHBIX

razos?
a) PV =mRT
0)PV=uRT
a RT
B)P+ — = ——
) 2 V-6

3. M3006apHbIii poIece — 3TO MPOIIECC, TP KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) temneparypa (T = const)
6) oowem (V = const)
B) masienue (P = const)

KAPTOYKA Ne 12

(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIeBaeMOCTH CTYIEHTOB)

1. TepmonnHaAMUYECKHE TAPAMETPHI COCTOSTHHUS.

2. BHyTpeHHsIs1 SHEprusi CUCTEMBI — 3TO:
a) MpoLECC MEXAHUUYECKOTO U TEIJIOBOIO B3aUMOACHCTBUI

0) CBOWCTBO CaMOM CHCTEMBI, OHA XapaKTEePU3yeT COCTOSIHUE CUCTEMBI
B) CBOWMCTBO aiTUTUBHOCTH

3. Kakoe n3 HMKe pUBEACHHBIX YPABHEHHUH HCTIONB3YETCS ISl ONIPECIICHHS TEPMUYECKOTO
Kod(UIMEHTA MTOJIe3HOTO JCHCTBHS:

a) Nt = L = —Ql _Q2
Q Q
0)L1=Q1-Q2
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KAPTOYKA Ne 13
(17151 TECTOBOM OILIEHKHU TEKYIIEH yCIIeBaeéMOCTH CTYJIEHTOB)

. 3akoHbI uaeanbHbIX ra3oB (boins-Mapuorra, I'eit-Jlroccaka, Hlapss).

. I30X0pHBIi MpoLecc - 3TO MPOLECC, TPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) pacxon (G = const)
0) oobem (V = const)
B) nasienue (P = const)

N —

3. YUemy paBHa ra3osas nocrosiiHass «R» s 1kr raza?
a) 8314 [oc / kmons K
0) 8338 Lowc / kmonw K
B) 8318 [lowc / kmonv K

KAPTOYKA Ne 14
(ISt TECTOBOM OIIEHKHU TEKYIIEH yCIIeBa@MOCTH CTYIEHTOB)
1. Tepmonunamuueckuit mpouecc. [lonsiTue penakcanuu.

2. TerI0eMKOCThIO Tella Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOThI, HEOOXO0AMMOE JIIsl U3MEHEHMsI TEMIIEpPaTyphl Tella Ha CTO IPaycoB
0) KOJIMUYECTBO TEIJIOTHI HEOOXOAUMOE ISl U3MEHEHHsI TEMIIepPaTyphl Tella Ha ThICSIIyY
rpagycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOMMOE i M3MEHEHUS TeMIIepaTyphl Tella Ha OJJUH TPaayc

3. OTHOCHUTEINIbHAS BIAKHOCTD - 3TO:

a) OTHOIIICHUE KOHIIEHTPAIIUU BOASHOTO TMapa HEHACHIIIICHHOTO BO3/TyXa WJIH ra3a K
KOHIIEHTPAIlMX BOJSHOTO Mapa HACHIIIEHHOTO BO3/yXa WM ra3a npu OJANHAKOBbIX
TeMITepaTypax U JaBICHHIX

0) OTHOIIIEHHE MACCHl BOASHOTO NTapa HEHACHIIIIEHHOTO BO3/TyXa WJIU Ta3a B KOHIIEHTPAIUU
CyXOTr0 BO3/lyXa WJIM Ta3a MpHU OJIMHAKOBBIX TEMIIEpaTypax M JIaBJICHUSIX

B) Macca BOJSTHOTO Tlapa B TpaMMax, MPUXOASIIasics Ha 1KT aOCOIFOTHO CyXOro BO3ayXa

KAPTOYKA Ne 15
(A1 TECTOBOM OLIEHKHU TEKYIIEH YCIIEeBa€MOCTH CTYACHTOB)

1. BHyTpeHHsIs SHEPTHsl CUCTEMBI.
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2. Kakue u3 HIKe TPUBEICHHBIX TApaMETPOB COCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI HE
SIBIISTIOTCSI TAKOBBIMU?

a) TemMrneparypa

0) naBieHHE

B) TEIIOCOECP>KaHUE

T') INIOTHOCTH

1) YACTbHBI 00beM

3. 3akoH [lanbToHa hopMynHpyeTCs TaK:
a) JaBJEeHUE CMECH PaBHO Pa3HOCTH MAPIHAIBHBIX JaBJICHUN KOMIOHEHTOB
0) oO1iee 1aBJIeHUE CMECH PaBHO CyMMeE NapIUalbHBIX JTaBICHUN
B) oOI1Iee JaBJICHHE CMECH PaBHO MPOM3BEICHHUIO IaBICHHUH

KAPTOUYKA Ne 16
(I7st TECTOBOM OIIEHKHU TEKYIIEH yCIIeBa@MOCTH CTY IEHTOB)

. Bropoii 3akon TepmoanHamuku. Tepmuueckuit KIT/I.
. Kakoii u3 HrKe NpUBEAEHHBIX 3aKOHOB HE SIBJISIETCSA 3aKOHOM HJI€AJIbHBIX ra30B:
a) 3akoH boiinsg — MapuotTa
0) 3akon Oma
B) 3akoH [lapis
r) 3aKkoH ['eif — JItoccaka

N —

3. V30TepMHUYECKHIA TIPOIIECC — ITO MPOIIECC, TPH KOTOPOM OCTAETCSI HEU3MEHHBIM:
a) nasienue (P = const)
0) pacxox (G = const)
B) Temmeparypa ( T= const)

KAPTOYKA Ne 17
(17151 TECTOBOM OLIEHKHU TEKYILEH YyCIIEBAaEMOCTH CTYIEHTOB)
1. Iukn Kapno.

2. TemmniepaTypoi TOYKH POCHI, UM TEMIIEPATYPOU HACBIIIEHUS HAa3bIBACTCS:

a) Ta TeMIepaTypa, 10 KOTOPOil cieayeT OXJIaAUTh MeperpeThbliii BO3ayX, 4TOObI OH CTall
HACBIIIEHHBIM

0) Ta Temneparypa, 10 KOTOpOH ClIeAyeT OXJIaIuTh BIAXKHBIM BO3AyX, 4TOOBI OH CTall
HACBIIIEHHBIM

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

3. IepBbIii 3aKOH TEPMOAMHAMUKHN (OPMYITHPYIO TaK:
a) KOJIMYECTBO TEIIOTHI, MOABEAECHHOE K CUCTEME, PACXOyETCsl HA U3MEHEHHUE TEMIIEPATypPhl
0) BCs TEILI0TA, IOJBEICHHAs K CUCTEME, PACXOAYeTCs Ha U3MEHEHHE BHYTPEHHEN SHEPTUU
CHCTEMBI U Ha COBEPILIEHUE BHEIIHEH pabOTHI
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B) KOJIMYCCTBO TCIJIOTHI, MIOABECACHHOC K CUCTEMC, paCXOAYyCTCA Ha UBMCHCHUC J1aBJICHHUS B
CHCTEMCE

KAPTOYKA Ne 18
(17151 TECTOBOM OLIEHKHU TEKYILEH YyCIIeBaeéMOCTH CTYJIEHTOB)
1. AnanuTuyeckoe BbIpakeHUE TEPBOro 3aKOHA TEPMOJIUHAMUKH.

2. BnaxHbii BO3AyX — 3TO:
a) CMECh BOJIBI M CYXOT'O BO3/1yXa
0) cMech CyXOoro BO3/lyXa M BOJSHOTO Mapa
B) CMECh BOJISTHOTO TIapa v BOJIbI

3. Kakoif u3 HM>Xe NPUBEAECHHBIX NIPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IIpolLieccaM
M3MEHEHHUS COCTOSTHUS UJI€albHOro ra3a?

a) M30XOPHBIN Ipolecc

0) agmabaTHBIN TTPOIECC

B) KpyroBOH mporiecc

I') U30TEPMHUUYECKUN TTPOLECC

KAPTOYKA Ne 19
(ISt TECTOBOM OIIEHKHU TEKYIIEH YyCIeBaeMOCTH CTYIEHTOB)

1. TemoeMKOCTb ra3oB. 3aBUCUMOCTb TEIVIOEMKOCTH OT TEMIIEPATYPBHI.
2. TepMoAMHAMUYECKUIN TIPOLIECC — ATO:

a) COBOKYITHOCTb IOCJIE/IOBATEIbHBIX COCTOSHUI, Yepe3 KOTOpbIe MPOXOAUT
TEPMOJMHAMHYECKAsl CUCTEMA

0) COBOKYITHOCTb CBOMCTB, Yepe3 KOTOPbIE MPOXOAUT TEPMOIUHAMUYECKAs CUCTEMA

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

3. AGcontoTHasl BIIaXKHOCTh XapaKTEPHU3YeET:
a) Maccy BOJSHOTO Mapa, KOTopas COJEpXKHUTCS B IM® BIaKHOro BO3LyXa
) Maccy BOJIBI, KOTOPAs COIEPKUTCS B 1M? BIaXKHOTO BO3TyXa
B) Maccy BOJISHOTO Mapa B TpaMMax, MPUXOAIIErocs Ha 1Kr abCoIOTHO CyX0ro Bo3ayxa

KAPTOYKA Ne 20
(I7st TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTYIEHTOB)

. Obpatumsble u HeoOpaTuMBbIe mporecchl. PaboTa.
. OTHOCHTENBHAS BIAXKHOCTD - TO:

a) OTHOILIEHHE KOHIICHTPALIMU BOJSTHOTO ITapa HEHACHIIEHHOTO BO3/1yXa MU ra3a K
KOHILIEHTPALIMK BOJISHOTO Napa HACHIIIEHHOTO BO3/AyXa MM T'a3a MPH OJNHAKOBBIX
TEMIIepaTypax U AaBICHHUIX

N —
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6) OTHOIICHUEC MACChI BOASIHOTO Iapa HCHACBIINICHHOI'O BO31yXa UJIM I'a3d B KOHICHTPpAalIuKn

CYXOro BO3/1yXa WJIM ra3a nIpH OJMHAKOBBIX TEMIIEpATypax U JaBICHUIX
B) Macca BOJSIHOTO T1apa B rpaMMax, MpUXoAsiiascs Ha 1Kr aOCOTI0THO CyXOro BO3ayXa

3. Kakoe 13 HIDKe MPUBEACHHBIX YPABHEHUIN MCIIOIB3YETCS ISl ONPEICICHUS TEPMUIECKOTO
Kod((UITMEHTA MTOJIE3HOTO JCHCTBHS:

a) ne = L = —Ql _Q2
Q Q
0)L1=Q1-Q2
B) N¢= Lol . L
Tl Tl

KAPTOYKA Ne 21
(17151 TECTOBOM OLIEHKHU TEKYILEH yCIIEBAaEMOCTH CTYIEHTOB)

1. Henu u 3amaun TepmMoguHaMuku. [loHsITHE TEPMOAMHAMUYECKON CUCTEMBI.
2. Kakoe u3 HU»Ke NPUBEACHHBIX YPABHEHU SIBISETCS YPAaBHEHUEM COCTOSIHUS M1€aJIbHBIX

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

pP+ & =
AEVERRVINT:

3. M3006apHbIii PoIece — 3TO MPOIIECC, TP KOTOPOM OCTAETCS HEU3MEHHBIM:
a) remneparypa (T = const)

6) oowem (V = const)
B) masienue (P = const)

KAPTOYKA Ne 22

(17151 TECTOBOM OLIEHKHU TEKYILEH YyCIIEeBa€MOCTH CTYIEHTOB)

1. TepmonnHaMUYECKHE TAPAMETPHI COCTOSTHHUSL.

2. BHyTpeHHsIs1 SHEprusi CUCTEMBI — 3TO:
a) MpoLECC MEXAHUUYECKOTO U TEIJIOBOIO B3aUMOACUCTBUI

0) CBOMCTBO CaMOM CHCTEMBI, OHa XapaKTEPU3YET COCTOSIHUE CHCTEMBI
B) CBOWCTBO aJlTUTUBHOCTH

3. Kakoe n3 HMKe TpUBEACHHBIX YPABHEHHUH HCTIONB3YETCS TSl ONIPECIICHHS TEPMHUYECKOTO
Kod(UIMEHTA MTOJIe3HOTO JCHCTBHS:

a)nt: L = M
Q Q
0)L1=Q1-Q2

21



KAPTOYKA Ne 23
(17151 TECTOBOM OILIEHKHU TEKYILEH YCIIeBaéMOCTH CTYIEHTOB)

. 3akoHbI uaeanbHbIX ra3oB (bons-Mapuorra, I'eit-JIroccaka, Hlapis).

. I30X0pHBI MpoLEece - 3TO MPOLECC, TPU KOTOPOM OCTAETCS HEU3MEHHBIM:
a) pacxox (G = const)
0) oobem (V = const)
B) nasienue (P = const)

N —

3. Uemy paBHa ra3oBasi moctosiHHass «R» ms 1kr raza?
a) 8314 [oc / kmons K
0) 8338 Lowc / kmonw K
B) 8318 Jorc / kmone K

KAPTOYKA Ne 24
(ISt TECTOBOM OIIEHKHU TEKYIIEH YCIIeBaeMOCTH CTY/IEHTOB)
1. Tepmonunamuueckuit mpouecc. [lonsiTue penakcanuu.

2. TerIoeMKOCThIO Tella Ha3bIBAIOT:
a) KOJIMYECTBO TEIJIOThI, HEOOX0AMMOE JIIsl U3MEHEHMsI TEMIIEpaTyphl Tella Ha CTO IpajlyCcoB
0) KOJIMYECTBO TEIJIOTHI HEOOXOAUMOE ISl HK3MEHEHUS TEMIIepaTyphl Tella Ha THICATY
rpagycoB
B) KOJIMYECTBO TEIUIOTHI, HEOOXOMMOE AT M3MEHEHUS TeMIIepaTyphl Tella Ha OJJUH TPaayc

3. OTHOCHUTENIbHAS BIAKHOCTH - 3TO:

a) OTHOIICHUE KOHIIEHTPAIIUH BOSTHOTO Mapa HEHACHIIIIEHHOTO BO3/yXa WM raza K
KOHIIEHTPALlMK BOJSTHOTO MIapa HACHIIIEHHOTO BO3/IyXa WJIM Ia3a NpHU OJUHAKOBBIX
TeMITepaTypax U JaBICHHIX

0) OTHOIIIEHHE MACChl BOASIHOTO Tlapa HEHACBIIIEHHOTO BO3/TyXa HIIM T'a3a B KOHIICHTPAIUH
CyXOTO BO3/IyXa WJIY Ta3a MPHU OJIMHAKOBBIX TEMIIEpaTypax M JIaBICHUSIX

B) Macca BOJSTHOTO T1apa B TpaMMax, IPUXOAAIIasics Ha 1KT aOCOIFOTHO CyXOro BO3ayXa

KAPTOYKA Ne 25
(ISt TECTOBOM OIEHKHU TEKYIIEH YCIIeBaeMOCTH CTY IEHTOB)

1. BHyTpeHHsIs SHEPTHsl CUCTEMBI.
2. Kakue u3 HUKE MPUBEICHHBIX MMAPaMETPOB COCTOSIHHS TEPMOIMHAMUYECKON CUCTEMBI HE
SIBJISIFOTCSI TAKOBBIMM?
a) TemMrmeparypa
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0) naBieHue

B) TEIJIOCOCPKAHUE
T') INIOTHOCTD

1) YAETbHBIA 00beM

3. 3akon JlanbToHA (hOpMyIUpPYyETCS TaK:
a) 1aBJICHHE CMECH PABHO Pa3HOCTHU MapIHAIbHBIX JABICHUN KOMIIOHEHTOB
0) oO1iee 1aBIeHUE CMECH PAaBHO CyMMeE MapIMalIbHbIX JaBICHUN
B) o0111ee JaBIeHUEe CMECH PaBHO MPOU3BEICHUIO 1aBJICHUN

KAPTOYKA Ne 26
(17151 TECTOBOM OLICHKHU TEKYILEH yCIIEBAaEMOCTH CTYIEHTOB)

1. Bropoii 3akon Tepmoaunamuku. Tepmuaeckuit KITJI.
2. Kakoli u3 HMKe MPUBEJCHHBIX 3aKOHOB HE SIBJISIETCS 3aKOHOM HJI€AJIbHBIX I'a30B:
a) 3akoH boiins — Mapuorra
0) 3akon Oma
B) 3akoH lapis
r) 3akoH ['eit — Jlroccaka

3. 30TepMHUYECKHIA TIPOIIECC — ATO MPOILIECC, TP KOTOPOM OCTAETCS HEU3MEHHBIM:
a) nasnenue (P = const)
0) pacxon (G = const)
B) Temreparypa ( T= const)

KAPTOYKA Ne 27
(U1 TECTOBOM OLIEHKM TEKYIEeH yCIIeBaeMOCTH CTYJICHTOB)
1. [Tuxn Kapwo.

2. TemnepaTypoil TOUKH pOCHI, MJIM TEMIIEPATYPOU HACBILLIEHUS Ha3bIBACTCA:

a) Ta TemIepaTypa, 10 KOTOpOH ClIelyeT OXJIaJIuTh MeperpeThlii BO3IyX, 4YTOObI OH CTal
HaCBILICHHBIM

0) Ta TeMriepaTypa, 10 KOTOPOH CleayeT OXJIaUuTh BIAXKHBIA BO3IYyX, YTOOBI OH CTall
HaCBILICHHBIM

B) Ta TEMIIEPATypa, 10 KOTOPOH ClelyeT HarpeTh BIaXKHBIM BO3/IyX, YTOOBI OH CTall
HaCBILICHHBIM

3. IlepBblii 3aKOH TEPMOAUHAMUKHI (POPMYIUPYIO TAK:

a) KOJIMYECTBO TEIIOTHI, MOABEICHHOE K CCTEME, PaCXOyeTCsl Ha U3MEHEHUE TeMITepaTyphbl

0) BCs TEIUIOTA, OJBE/ICHHAs K CUCTEME, PacXoAyeTcsl Ha U3MEHEHHE BHYTPEHHEN SHEpTruu
CUCTEMBI U Ha COBEpIIEHUE BHEIIHEH pabOThI

B) KOJINYECTBO TEIUIOTHI, IIOJIBEJEHHOE K CUCTEME, PACXOAYETCSI HA U3MEHEHUE JABIICHUS B
CUCTEME
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KAPTOYKA Ne 28
(17151 TECTOBOM OILIEHKHU TEKYILEH yCIIeBaéMOCTH CTYJIEHTOB)
1. AHanuTuyeckoe BbIpaskeHUE TEPBOr0 3aKOHA TEPMOJIUHAMUKH.

2. BnaxHbiii BO3AyX — 3TO:
a) CMECh BOJIbI M CYXOT'0 BO3/1yXa
0) cMech CyXOro BO3/yXa U BOASHOTO Hapa
B) CMECh BOJISTHOTO TIapa U BOJIbI

3. Kakoif n3 HM>Xe NPUBEAECHHBIX NIPOLIECCOB HE OTHOCUTCS K TEPMOJIUHAMUYECKUM IIpolLieccaMm
M3MEHEHHUS COCTOSTHUS UJI€albHOro ra3a?

a) M30XOPHBIN Ipolecc

0) agrabaTHBIN TTPOIECC

B) KpyroBOH mporecc

I') U30TEPMHUUYECKUN TTPOLECC

KAPTOUYKA Ne 29
(I7s1 TECTOBOM OIIEHKHU TEKYIIEH YyCIIeBaeMOCTH CTYJIEHTOB)

1. TemoeMKOCTb ra3oB. 3aBUCUMOCTD TEIVIOEMKOCTH OT TEMIIEPATYPBHI.
2. TepMoaAMHAMHUYECKUIN TIPOLIECC — ATO:

a) COBOKYITHOCTb IIOCJIE/IOBATEIbHBIX COCTOSHUI, Yepe3 KOTOPbIe MPOXOAUT
TEPMOJUHAMHYECKasl CUCTEMA

0) COBOKYITHOCTb CBOHCTB, Yepe3 KOTOpPbIE IPOXOAUT TEPMOJUHAMUYECKAs CCTEMa

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

3. AGcontoTHasi BIIAXKHOCTh XapaKTEPHU3YeET:
a) Maccy BOJSHOTO 1apa, KoTopas COAepsKUTcs B IM° BIaKHOTo BO3ayXa
) Maccy BOJIBI, KOTOPAs COEPKHUTCS B 1M? BIAXKHOTO BO3TyXa
B) Maccy BOJIIHOTO Mapa B TpaMMax, MPUXOAIIErocst Ha 1Kr abCoIOTHO CyXOro Bo3ayxa

KAPTOYKA Ne 30
(I71st TECTOBOM OIIEHKU TEKYIIEH yCIIeBaeMOCTH CTY IEHTOB)

1. O6patumele u HeoOpaTuMBbIe Tporecchl. Pabdora.
2. OTHOCHTENBHAS BIAXHOCTb - 3TO:

a) OTHOILIEHHE KOHIIEHTPALIMU BOJSTHOTO ITapa HEHACHIIEHHOTO BO3/1yXa WJIU ra3a K
KOHIICHTPAIIMH BOSIHOTO ITapa HACHIIIIEHHOTO BO3AyXa WM Ta3a PU OJJMHAKOBBIX
TeMIIepaTypax U AaBICHHUIX

0) OTHOIIIEHHE MacChl BOASIHOTO Mapa HEHACKHIIIEHHOTO BO3/IyXa WJIHM ra3a B KOHIICHTPAIUN
CYXOro BO3/1yXa HJIU ra3a Ipu OJJMHAKOBBIX TEMIIEpaTypax U JaBJICHUSIX

B) Macca BOJSIHOTO 1apa B rpaMMax, IMPUXOoAIIasics Ha | Kr abCOMIOTHO CyXOro BO3ayxa
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3. Kakoe u3 HuXe NpUBEACHHBIX YPAaBHEHUHN UCTIOIBb3YETCS ISl ONIPEAEIEHNS TEPMUUECKOTO
Kod(uImenTa moye3Horo NeUCTBUS:

a)ntzi:Ql _Q2
Q, Q
0)L1=Q:1—-Q2
=itz =g L2
Tl Tl

4.3 Kaprouku K 1 py0e:xHoii aTTecTanuu

I Arrecrammsa J{ucuynnnba «TemioTeXHuKay

Kaprouka Ne 1

1. | [lonsiTHe TEpMOIMHAMUYECKON cUCcTeMbl. M3011poBanHas 1 HEM30JIMPOBAHHbBIC
TepMOJAMHAMUYECKHE cUCTEMBI. TepMoaMHaMUYECKHE TapaMeTpbl COCTOSIHUS

2. | Temmeparypa. AGCONIOTHAs TepMoIUHaAMHUYecKas mkana remiepatyp (KeasBuna,
Ienbcus). Manomerpuueckoe aasiaeHue. Ilpubopsl 11t u3MepeHus AaBjIeHMsL.

3. | Tepmonunammueckuii nponecc. IlonsTHe penakcammy.

4. | IlepBblil 3aKOH TEPMOJAMHAMUKH. BHYTpEHHSIS SHEPrUsi CUCTEMBI.

3aB. kadeapoii

«TennorexHuka M THAPABINKAY, JOLIEHT P.A-B. Typiyes 2019 .

| _AtTecTanus JucimmnrHa «TemIoTexHuKay

Kaprouka Ne 2

1. | O6parumble u HeoOpaTUMBble poriecchl. PaboTa.

2. | HanmmuTe TepMudeckoe ypaBHEHHE COCTOSIHHS UACTBHOTO ra3a st 1 kr u st G Kr raza
U YKQXHTE, B KAKUX €AMHUIAX U3MEPSIOTCS BEIUUUHBI.

3. AHanmuTHdeckoe BBIPAXKCHUC MTEPBOTO 3aKOHA TCPMOIAWMHAMHKH.

4. | Bropoii 3akoH TepMoauHaMuku. OOBsICHEHHE BTOPOTO 3aKOHA TEPMOJMHAMUKN Ha OCHOBE
NPUHLIMNHAIBHONW CXEMBl TENJ0BOTO JABHUTratesis. WM3mepeHue 1neneBou
(monesnoii) pa6otsl B kpyroBoMm npornecce. KIIJ[ kpyroBoro npomecca.

3aB. xkadenpoii

«TennorexHuka U THAPABINKAY, JOLEHT P.A-B. Typnyes 2019 r.

I Arrecrammsa HucrummHa «TemIoTeXHUKay

Kaprouka Ne 3

1. | TepmoauHamuueckue napaMmeTpsl coctosiHus. Temmeparypa. AGcoatoTHas
TepMoiMHamMuueckas mkana temneparyp (KensBuna, Lenbcus).

2. | TermmoeMKoCThb Ta30B. 3aBUCUMOCTD TEIUIOEMKOCTH OT TEMITePATypHI.

3. TepMO,Z[I/IHaMI/I‘-ICCKI/Iﬁ nponecc. Ilonsarue peiIakCanuu.

4. | Huka Kapuo. Tepmuueckuii x.7.0. nukia Kapso.

3aB. kadenpoii

«TennorexHuka M THAPABIMKAY, JOLIEHT P.A-B. Typiyes 2019 .
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I Arrectanmua Juciuminga «TenIoTeEXHUKA

Kaprouka Ne 4

1. | Manomerpuyeckoe nasinenue. [Ipubops! 11 usmepenus gainenus. TemmnepaTypa.
AOcomoTHas TepMoarHaMuUeckas mkana temneparyp (Kenpsuna, Lennpcus).

2. | M3onupoBaHHAas U HEM3OJIMPOBAHHbBIE TEPMOIMHAMUYECKHE cucTeMbl. [loHsTre
TEPMOJIMHAMUYECKON CHCTEMBI.

3. | DuTanenusa. DuTponus ra3oB. T-S nuarpamma. TpeTuil 3aKOoH TEPMOAMHAMHUKH UITH
TerioBas Teopema HepHera.

4. | TepmoauHaMHUUYEeCKUE NPOLECCHl UACANIbHBIX Ta30B B 3aKPBITHIX CUCTEMAX.

N3oTtepmuueckuit mpounecc (BbluucieHHEe palOOThl U3MeHeHUs o0bema rasa,
KOJIMYECTBO TEIUIOTHI, MOJBEIEHHOW (MM OTBEAEHHOI) K razy B Ipoliecce, U3MEHEHUE
BHYTpPEHHEH YHEPTHH CUCTEMBI B ITPOIIECCE).

3aB. xkadenpoii

«TennorexHuka U TUAPABINKAY, JOLIEHT P.A-B. Typayes 2019 .

I Artrecranug JucimminHa «TemioTeXHuKay

Kaprouka Ne 5
1. | Cmecu uneanbHbIX ra3oB. [laBiaeHue cmecu ra3oB. TepMoauHaMUUYECKH TIpolecc.
[TonsiTie penakcanuu.
2. | Bayrpennss sHeprus cucremsl. OOpaTtuMblie U HeoOpaTuMble iporiecchl. Pabora.
3. | DHranbnus. DHTpomnus ra3oB. T-S auarpamma. Tpetuil 3aK0H TEPMOJIUHAMUKU WU
terioBas Teopema HepHera.
4. | TepMoaAMHaAMHUUYECKHUE NMPOLECCH HealbHBIX I'a30B B 3aKPBITHIX CUCTEMaX.

N3006apublii mpomecc (BBIUHUCIEHHE PabOTHI W3MEeHeHHus o0bema rasa,
KOJINYECTBO TEIJIOTHI, MOJBEACHHONW (MM OTBEIEHHOM) K ra3y B Ipoliecce, U3MEHEHHUE
BHYTPEHHEH SHEPTUU CUCTEMEBI B ITPOIIECCe).

3aB. kadeapoi

«TennorexHuka M THAPABINKAY, JOLIEHT P.A-B. Typanyes 2019 .

I Arrecrammsa ucruminHaa «TemIoTeEXHUKAY

Kaprouka Ne 6

1. | YpaBHeHue cocTossHHS. Y paBHEHUE COCTOSHUS UIeaTbHBIX Ta30B. CMecH H1eaabHbIX
ra3oB. /laBneHue cmecu ra3os. TemI0eMKOCTb ra3oB. 3aBUCUMOCTD TEIUIOEMKOCTH OT
TEMIIEPATYPBHI.

2. | Tepmonunamuueckuii mponecc. IloHsTHE penakcalmy.

3. | Bropoii 3akoH TepmomuHaMuku. OObSICHEHHE BTOPOTO 3aKOHA TEPMOTMHAMUKNA Ha OCHOBE
MPUHIUIUAIBHOM CXEMBI TEIJIOBOTO ABUTraTensa. Mzmepenue neneBou
(nmone3noii) pabotsl B kpyrosoM npomnecce. KIIJ| kpyrosoro npouecca.

4. | TepMoAMHAMHUYECKHUE NMPOILECCH UAEATbHBIX I'a30B B 3aKPBITHIX CUCTEMaX.

N3oxopHbBIlt mpouecc (BbBIYMCIEHHE pabOTHI U3MEHeHus oObema rasa,
KOJIMYECTBO TEIJIOTHI, MOJBEIEHHOW (MM OTBEJEHHOI) K razy B Ipoliecce, U3MEHEHUE
BHYTPEHHEHN 3HEPIMH CUCTEMBI B IIPOLIECCE).

3aB. kadenpoii

«TennorexHuka M THAPABIMKAY, JOLIEHT P.A-B. Typiyes 2019 .
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I Arrecramua Juciumminga «TenaoTeXHUKA)

Kaprouka Ne 7

1. I/I3OJ'II/IpOBaHHa$I N HCU30JIMPOBAHHBIC TCPMOJUHAMNYCCKUC CUCTEMBI.

2. | Temmeparypa. AGCOIOTHAsA TepMOIUHAMHUYECKas mKana Temreparyp (KensBuna,
Ienbcust). ManoMmerpuueckoe nasiuenue. [Ipubopsl s u3MepeHus 1aBaeHusl.

3. | YpaBHEHHUE COCTOSHUS peabHBIX Ia30B. Y paBHEHHE COCTOSHUS. Y PaBHEHUE COCTOSTHHS
UJieaJbHbIX I'a30B.

4. | TepMoaMHaMHUUY€ECKHE NMPOLECCH UACAJbHBIX I'a30B B 3aKPBIThIX CUCTEMaX.
N3oTtepmuyeckuid mpouecc (BblUHCIeHUE pabOTHl  H3MEHEHUs o0beMa rasa,
KOJINYECTBO TEIJIOTHI, MOJBEACHHONW (WM OTBEIEHHON) K ra3y B IpoOLecce, U3MEHEHHUE
BHYTPEHHEHN 3HEPIMH CUCTEMBI B IIPOLIECCE).

3aB. kadeapoii

«TennorexHuka M THAPABIMKAY, JOLIEHT P.A-B. Typanyes 2019 r.

I Arrecrammsa uciuminiga «TemioTeXHUKay

Kaprouka Ne 8

1. | TennoeMKOCTb ra30B. 3aBUCUMOCTb TEIUIOEMKOCTH OT TeMIepaTypbl. TepMoAnHAMUYECKUI
npouecc. [loHATHe penakcanuu.

no

HepBBIfI 3aKOH TCPMOJIMHAMHNKMU. BHYTpeHHHH OHCPI'usa CUCTCMEI.

3. | Bropoii 3akoH TepmonuHaMuku. OObSICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKNA Ha OCHOBE
IPUHLMIHAIBHOM CXeMBbl T€NJI0BOIro ABUraTens. U3mepeHue neneBoi
(none3Hoi) pabotsl B kpyrosoM npounecce. KIIJ| kpyrosoro npouecca.

4. | DHranpnus. DHTpomus Ta3oB. T-S muarpamma. Tpertuil 3aKOH TEPMOJUHAMHKHU WU
TeroBas Teopema HepHera.

3aB. kadeapoi

«TennorexHuka M THAPABINKAY, JOLIEHT P.A-B. Typayes 2019 .

I Artrecranug JluciimminHa «TemioTeXxHuKay

Kaprouka Ne 9

1. Ananutudeckoe BBIPAXKCHUC TICPBOT'O 3dKOHA TCPMOJUHAMUKH.

2. | HanmmumTe TepMudeckoe ypaBHEHHE COCTOSIHHS UACaTBHOTO ra3a st 1 kr u st G Kr raza
U YKQXHTE, B KAKUX €IMHUIAX U3MEPSIOTCS] BETUUMHBIL.

3. | TepMoanHaAMHUYECKHUE MPOIECCH UI€aTbHBIX Ta30B B 3aKPBITHIX CHCTEMaX.
N3oxopHBI npouecc (BrIYUCIeHUE paboThl H3MEHEHUs o0beMa rasa,
KOJMYECTBO TEIJIOTHI, MO/IBEIEHHON (MJIM OTBEIEHHOI) K ra3y B Ipoliiecce, I3MEeHEHUe
BHYTPEHHEH HEPrUy CUCTEMBI B ITpOIECCe).

4. | Hukn Kapno. Tepmuueckuit x.n.0. nukia Kapho.

3aB. xkadenpoit

«TennorexHuka U THAPABIMKAY, JOLEHT P.A-B. Typayes 2019 .

I Artrecranua JlucimminHa «TemioTeXHuKay

Kaprouka Ne 10

1. \ [TonsiTve TepMoIMHAMIYECKOU cucTeMbl. BHYTpeHHsIs1 SHeprusi cucteMbl. OOpaTUMBIC U
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HeoOpaTumblie Tiporiecchl. Pabora.

2. | TemmoeMKOCTb Ta30B. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMIieparypsl. [lepBbIil 3akoH
TepPMOJAMHAMUKHA. BHYTpEHHsIsI SJHEPTUsl CUCTEMBI.

3. | TepMoaMHaAMHUYECKHUE MPOIMECCH UACAaTbHBIX Ta30B B 3aKPBITHIX CUCTEMaX.
HN300apubiii mnpomecc (BboIUHCICHUE PpaboOTHI U3MeHeHus1 oObeMa Tasa,
KOJIMYECTBO TEIUIOTHI, MOJABEICHHOW (MU OTBEJCHHOI) K razy B Ipolecce, U3MCHECHUE
BHYTPCHHEH HEPTrUU CUCTEMBI B ITPOIIECCe).

4. | OHTanemua. OHTponus ra3oB. T-S amarpamma. Tperudt 3akoH TEPMOIMHAMHKH WA
teruioBas Teopema HepHcra.

3aB. kadeapoii

«TennorexHuka U TUAPABINKAY, JOLIEHT P.A-B. Typaye 2019 .

I Arrecranmmsa Juciuminga «TemioTeXHUKay

Kaptouka Ne 11

1. | [lonsiTne TEpMOIMHAMHYECKON cUCTeMBI. M3011poBanHas 1 HEM30JIMPOBAHHbBIC
TepMOJAMHAMUYECKHE cUCTEeMBI. TepMoarHaMUYeCKHEe MapaMeTpbl COCTOSIHUS

2. | Temmeparypa. AGCOTIOTHAS TepMoIuHaAMHUYecKas mikana temmeparyp (KensBuHa,
Ienbcus). Manomerpuueckoe aasiaeHue. Ilpubopsl 11t u3MepeHus AaBJIeHMsL.

3. | Tepmonunammueckuii nponecc. [lonsTHe penakcammy.

4. | IlepBblil 3aKOH TEPMOJAMHAMUKH. BHYTpEHHSI SHEPTUsl CUCTEMBI.

3aB. kadeapoii

«TennorexHuka M THAPABINKAY, JOLIEHT P.A-B. Typanyes 2019 .

I Arrecrammsa ucriuminHaa «TemIoTeEXHUKAY

Kaprouka Ne 12

1. | O6parumsble u HeoOpaTUMble poliecchl. PaboTa.

2. | HanumuTe TepMudeckoe ypaBHEHHE COCTOSIHHS UACTBHOTO ra3a st 1 kr u st G kr raza
U YKQXHTE, B KAKUX €AMHUIAX U3MEPSIOTCS] BETUUUHBI.

w

AHanmuTHdeckoe BBIPAXKCHUC MTEPBOTO 3aKOHA TCPMOIAWMHAMHKH.

4. | Bropoii 3akoH TepMoanHaMUKH. OObsICHEHHE BTOPOro 3aKOHAa TEPMOJIMHAMUKHA Ha OCHOBE
NPUHIUNUAIBHOW CXE€MBbl TENJIOBOIrOo JjaBurarens. HM3mepeHue 1eneBou
(monesnoii) pabotsl B kpyrosoMm npomnecce. KIIJ[ kpyroBoro npoiuecca.

3aB. xkadenpoit

«TennorexHuka U THAPABINKAY, JOLEHT P.A-B. Typinyes 2019 r.

4.4 TectoBble 32 1aHNUS KO 2 py0eKHOI aTTecTalluu
TEIIVIOTEXHHKA TECT Nel

. AOcCoJIIOTHAsl BJIA’KHOCTH XapaKTepu3yer:

a) Maccy BOASIHOIO Mapa, KOTopasi coxep:KuTcst B 1M3 BJIasKHOI0 Bo3ayXa;

0) Maccy BO/bl, KOTOPasi COAePKUTCS B 1M? BJIaXKHOIO BO3AyXa;

B) MaccCy BOASIHOI'O Mapa B rpaMMax, NPpUXOAserocss Ha 1kr abCcoJIl0THO CyX0ro
BO3/1yXa;

I') MacCy HACHILIEHHOT 0 BOJASIHOTO Napa HaJx 00beMoM BOjAbI B1 m3

1. OTHOCUTE/IbHAS BJIAKHOCTH BHIPAKAETCHA YPABHEHHEM:
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1. pv= R-T . 2. (P:p_n ;30 Praoeec :&Ep_ni
Py Py Py
4. d=10()0'1\/1rI 5. 1=h, +hn'i 6. d =622 ¢2.p”
M 1000 B-10° —¢-p,

I1l. InddepennuaibHoe ypaBHeHHe MEPBOro 3aKOHA TEPMOAMHAMUKY NMPH ABHKeHHH 1

KT Ia3a 1o KaHajy (4epe3 cOILJI0) UMeeT BH/L:
2

d
1. Aq =dU + Pdv qu=du+dV+—%L

2 .2 W2 P2
3. Oernews = h2- hi+1 + u 4, IO :TO :—J.V'dp = hl —h2
P

mexH 2

IV. CkopocTtb ra3a Ha BbIX0/1€ U3 CY’KHBAKIIET0 COMJIA ONPeeIsieTcsi 0 YPABHEHUIO

k-1

1 W, - 2-%'Pl-vl-1—[3k 2.C, =\J2kRT, 3.C, =

ConJjoM Ha3bIBaercs:

Kanaj, B KOTOPpOM ¢ yMeHbIIIeHHEM aBJIEHHS CKOPOCTh ra30BOr0 MOTOKA BO3PACTAET;
Kanaj, B KOTOpPOM ¢ yMeHbIIIEeHHEM JIaBJIeHHs CKOPOCTH ra30BOro MOTOKA CHUKAETCS ;
Kanan, B KOTOPOM CKOPOCTH ra3a yMeHbIIAETCs, a IaBJIeHHE BO3PACTAET;

wn e <

VI. TenaonpoBOIHOCTH — 3TO NMPOLECC MePeHoca Tem10Thl (00MeH BHYTpPeHHel dHeprueii):
1. OrTena k teay; 2. Buyrpu Tesa; 3. B mera/uiax u IudjieKTPpUKax
4  CTPYKTYPHBIMM YacTHIAMH BellecTBA — MOJIEKYJIaMH, AaTOMaMH, 3JIEKTPOHAMH B
CIUIOLIHOM cpee NPY HAJTUYNHU I'PAAMEHTA TeMIlepaTyp.

VIIl. B kakux Tejiax mpolecc TermionpoBOAHOCTH 00yciaoBjieH auddys3ueii MosieKky U
aTomMoB?
1. Bxuakocrsix; 2. B meranmnax; 3. Bra3zax 4. B nmaexrpukax

VIIl. Ykaxure 3akon dypbe:

1. O=«xHAt; 2. ¢q :lﬁ; 3. 00, =—/IﬁdeT; 4. Q=alt, -t )H
on on
IX. 3akon buo — ®ypbe popMyUpPYIOT TaK:
1. BeKTOp y/1€/1bHOI0 TENJIOBOI0 MOTOKA NPAMO NPONOPUMOHATIEH TIPagUEHTy
TeMIlepaTyphl;
2. Ilpu mOCTOSAHHOM JaBJICHUHM M HEM3MEHHOM Macce ra3a o0beM ra3a HM3MeHsIeTCsl
NPsIMO NPONOPLHOHATBHO H3MEHEHHIO A0COTIOTHBIX TeMIlepaTtyp;

3. U3ayuarejbHast cCIOCOOHOCTH a0COTIOTHO YEPHOIO Tesla NMPSMO
NPONOPUHOHAIbHA YeTBEPTOM CTeNeHH ero adcoJII0THOI TeMIepaTyphbl.

4. Ilpu NOCTOSIHHOM TeMIlepaType BEKTOP TEIVIOBOI0 NOTOKA M JIMHUH TEIJIOBOIO 10~

TOKA OPTOrOHAJIBHbI K H30TCPMUYCCKHUM MOBEPXHOCTAM

X. B kakoM ciydyae rpaameHT TeMIepaTrypbl HAUOO b ?
A e N — t
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XI. Yro Ha3bIBaeTCs TeMIepaTypHbIM NoJieM?
1. 3HayeHme TemmepaTyp B pasHoe BpeMsl
2. CoBOKYNHOCTbH TeMIepaTyp (ee 3Ha4YeHHii) BO BceX TOUKaX
M3y4aeMoro NpoCTPAHCTBA JJIA Ka’/10ro MOMEHTA BpeMeHH
3. 3HaveHHe TeMIepaTyp Teja
4. CoBOKYIHOCTH TeMIIepaTyp (ee 3HAYEHHIi) BO BCeX TOUKAX TeJa

XI1l. Kakoii map Ha3pIBaeTCsl HACHIIEHHBIM ?

1. Map, HaxoasimMiics HAJ MOBEPXHOCTHIO )KHJAKOCTH

2. [lap, Haxoasinuiicsi B TEPMUYECKOM M THHAMHYECKOM PABHOBECHH € KHIKOCTBIO, 3
KOTOPOii OH o0pa3yercs.

3. I1ap, conepxammii MeJIbYAMIINE YACTUIIBI JKUAKOH (pa3bl

4. I1ap, He coaep kAUl JKUTKOCTH

TEIVIOTEXHUKA TECT Ne2
|. 'pagueHT TeMnepaTyphl eCTh:

1. BekxTop, HanpaBJIeHHbIH 10 HOPMAJH K H30TePMHYECKOH MOBEPXHOCTH B CTOPOHY
yYObIBaHMS TeMIEPATYPbl M YHCJIEHHO PaBHbIN MPOU3BOHON OT TeMIepaTypsl MO
3TOMY HANIPABJICHUIO;

2. BekTop, HanpaBJ/ieHHBIH MapaJiIeIbHO H30TEPMUYECKOI MOBEPXHOCTH M YHCJIEHHO
PaBHBIIi POU3BeJCHUIO TeMIIEPATYPhI HA IIOIIA/lb NOBEPXHOCTH;

3. BekTop, HaNIpaBJIeHHBII 0 HOPMAJIU K U30TEePMUYECKOIi MOBEPXHOCTH B CTOPOHY
BO3PACTAHUS TeMIIEPATYPbl M YMCJIEHHO PaBHbI NPON3BOIHOM OT TeMIIePaTyphbl MO
ITOMY HAINlPABJICHMIO;

4. TINOTHOCTH TENJI0BOI0 MOTOKA MPOXOASIIEro Yepe3 0OAHOPOAHYIO IJIOCKYIO CTEHKY

Il. YkaxkuTe 3aBUCHMOCTD JIJISl PACYeTa TEMJIOBOI0 MOTOKA Yepe3 HMIUHAPUYECKYI0
CTEHKY:

t, -t t, —t n S t —t
1. = cl c2 — cl 02; 2 R — Rﬂ: _|7 3 — ¢l c2
2741 d,;
t, -t t, —t
4.Q=ron fa o, g5 g L ne 6 gogr ot -t,)
5 221 d,
2R, 2
=) a1 FA

I11. Iss1 meperperoro napa xapakTepHo cJieayloliee:

1. laBieHne neperperoro (MM HEHACHIIEHHOT0) Napa BbILIE JABJICHHS HACBIIICHHOI0
napa, a ero yJaejJbHblii 00beM 00JIbIIIe YAeJIbHOr0 00beMa CyX0ro HaChIIIEHHOTI 0 mapa.

2. TemnepaTtypa neperperoro (MJid HEHACHILIEHHOI0) Mapa Bblllle TeMIIEPATYPbI
HACBIIIEHHOT0 Mapa TOro0 e JaBJIEHHS, a €ro yaeJbHbIil 00beM 00JIb1IIe YIeJIbHOr0 00 beMa
CYXOro HACBHIIIEHHOI0 Napa TOro Ke AaBJICHUSI.
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3. Temnepatypa neperperoro (11 HEHACHIIIEHHOT0) MAPa BbIlIE TeMIIEPATYPbI
HACBIIIEHHOI0 Mapa TOro ke 1aBJIEHNs, a ero y/AeJbHblii 00beM MeHbIlIe Y/1eJbHOI0
o0beMa CyXOro HacChbIIIEHHOT0 Mapa TOro Ke JaBJIeHUSI.

4. Temnepatypa u 1aBJieHHe NEPErpeToro (MM HEHACHINIEHHOT0) Napa BhIlle
TeMIepaTyphl BJIAKHOTO Mapa, a ero y/AeJlbHblil 00beM He H3MeHseTCs.

IV. YkaxuTe pazMepHOCTh TEILIOBOr0 MoToka Q
1.x/cex; 2. Br/m?; 3. Kkan/ cek m?; 4. JI/M? cek
V. Baarocoiep:kanue BO31yXa BLIPAKAETCS yPAaBHEHHEM:

1. p'V:R'T ;2. (P:p_n' 3. (Pt<100°cz&zp_n'
Py Pu Pu

M, 5 I=hB+hH'L- 6. d =622 (Dzlp”

M, 1000° B-10° —¢-p,

4. d =1000

V1. AGco10THASI BJIAKHOCTh XapaKTepu3yeT:
1. Maccy BOASIHOTO apa, KOTopasi coaepKuTcst B 1M° BJIaKHOro BO3ayXa.
2. Maccy Boabl, KOTOPasi CoAep:KUTCs B 1M? BJIaKHOI0 BO31yXa.
3. Maccy BoAsSIHOTO mapa B rpaMMax, Mpuxo/simerocss Ha 1kr aG¢coIl0THO CyXoro
BO31YyXa.
4. Maccy BOAsIHOTO mapa npuxoasimerocst Ha 1 1. Bo3ayxa
VIl. Baa:xkublii BO31YyX - 3TO:
a) cMech BOJbI H CYX0I0 BO31yXa
0) cMechb CyX0ro BO31yXa M BOJASIHOIO Iapa
B) cMeCh BOJISIHOTO NMapa H BO/bI
r) BCe OTBEThbI BEPHbI

VIIl. [IpoccesupoBaHueM WJIM MATHEM ra3a Ha3bIBaeTcs:

1. ;[B.]'Iel-llfle, 3aKJI0YaoIIeecsds B MOHMMKCHUHU AABJCHUA INPH NMPOXO0KIACHUH ra3a

yepe3 cy:keHHe TPyOOnpoBoaa;

2. ;[BJ'IEHI/IE, 3aK/IYauieecs B MOBBIIICHUM TaBJICHUSA IIPHA MPOXOKACHHUHU ra3a

Yyepe3 cy:KeHHE TPYOONnpoBoaa;

3. SiByenue, 3aK/I04Ya0IIeecs: B IOHMKCHUH TeMIIEPATYPhI IPH MPOXO0KICHUH ra3a

Yyepe3 cy:KeHHE TPYOONnpoBoaa;

IX. KoappuuuenT norepn ckopoctu onpeaensiercs no ypaBHeHHUIO:

pn pn W pl'l (pp
1LPuorc =" =32 ¢=—2 3. 9= 4 p=——
e %W ., P TR @nBL)

H H

X. YUTto Ha3pIBaeTcs TEMIEPATYPHBIM MoJieM?
1. 3nayeHue TeMmepaTyp B pa3Hoe BpeMsi

2. CoBOKYNHOCTH TeMIepaTyp (ee 3HAYeHMIi) BO BCeX TOUKAX
H3Y4aeMoro MpOCTPAHCTBA AJIS KAKA0I0 MOMEHTA BpeMEHHU

3. 3HauveHue TemMmepaTyp Tejia

4. CoBOKYNHOCTBH TeMIIepaTyp (ee 3HAYeHHMI) BO BCeX TOUKAX

TEJIAa

XI1. B kakoM ciiydyae rpajaMeHT TeMIepaTypbl HAUMeHbIIWii?
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1. A-3 A M 10
2. A-4
3. A-1 1
4, A-2 g =idem 2
S 3
1 [« o
T~ 4

XI1l. Ykaxkure ypaBHeHHE TBYMEPHOT0 TEMIIEPATYPHOIO MOJIsI

1.t=f(x,y,z);ﬂ=0 2.t=1f =(xv,7); ﬂ=0 3.
ot oz
tzf(x,r);ﬂ:ﬂzo,
oy oz
4.t:f(x);ﬂ:0;ﬂ:g:0
or oy oz

TEIVIOTEXHHKA TECT Ne3
|. TemoconepkaHue BJIAKHOTO BO3AyXa BbIPAKAETCsl ypaBHEHHEM

1. p'V:R'T; 2. (P:p_n' 3. (pt<100°C:&;&.

Px Pu  Pu

4.d:1000-ﬁ“ +n 9 d=622— 2 Pu

B n.—; 0. - B‘loz—(ﬁ'pH

5 I=h

B
1. OTHOCUTeNIbHAS BJIAKHOCTD - ITO:
a) OTHOLICHHME KOHIEHTPALMHU BOASIHOTO NIapa HEHACBIIIEHHOI0 BO31yXa WJIM ra3a K

KOHIEHTPALMH BOASTHOTO MApPa HACBHIIEHHOI0 BO3yXa WJIM ra3a NPH OAMHAKOBBIX
TeMIlepaTypax u JAaBJIeHUSIX

0) OTHOIIEHHE MAacChl BOASIHOTO Napa HEHACBHIIEHHOI0 BO31yXa HJIH Ira3a K
KOHLIEHTPALH CYXO0I'0 BO3/IyXa MJIM Ia3a NpH 0JAMHAKOBBIX TeMIlepaTypax M JaBJeHUSX

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

I) OTHOLICHHE MACChI BOASHOI0 NapPa HEHACHIIICHHOI0 BO3/IyXa WM ras3a K
KOHICHTPaAIuu CyxX0oro Bo3jiyxa ujid rasa nmpu pas/imndaHoM TeMieparype u 1aBJCHUHN

I11. Koay¢duuuenrom norepu 3Heprum Ha3bIBaeTCs:
1. OTHOIIEHHME PA3HOCTH PACNOJIATaeMOr0 1 1eiICTBUTEILHOIO TeIJIONepenagoB K
pacnoJiaraeMomy Teiionepenany;

2. OTHOLIEHHE CYMMBI PACII0JIAraeMOr0 U AeHCTBUTEIbHOI0 TEIIONEePenaioB K
pacnoJiaraeMomMy Telionepenany;

3. PazHOoCTBH MeKI1y 3aTPa4eHHOM JHeprue M NPpon3BeeHHOI padoToii.

IV. Ko3¢¢puuueHT norepu 3Heprum onpeaeasiercsi o ypaBHeHHUIO:

- ” Ah, W]
Ah=Ah, oo =—[vdp; 3. M == =%
Ah “ Ah W

Py
V. Iluddpy3opom Ha3bIBaeTcs:

1. & =
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KanaJji, B KOTOPpOM ¢ yMeHbIIIeHHEM JaBJIEHHSI CKOPOCTh Ira30BOr0 MOTOKA CHHKAETCSH;

2. Kanai, B KOTOPOM ¢ YMeHbIIIEHHEM JaBJIeHHsI CKOPOCTh Ira30BOr0 MOTOKA
BO3pacTaer;

3. Kanai, B KOTOPpOM CKOPOCTb ra3a yMeHbIIIAeTCs, a 1aBJIeHHe BO3PACTAET;

V1. Kak nepenaercsi Tenjiota BHyTPH TBepAOro Teja?
1. Tennonposoanocthio; 2. KonBexumeii; 3. CoBMeCTHO KOHBeKIHeEN U
TEMJIONMPOBOIHOCTHIO;
4.CoBMECTHO TENJIONPOBOAHOCTHIO H U3JTyYeHHEM.

VIl. VYkaxkute pa3MepHOCTH TEIIOBOIo moToka Q
1. Ixx/cex; 2. Br/m?; 3. KkaJa/ cex M%; 4. JI:k/m? cex

VIIl. 3akon buo — ®ypse GpopmyaupyoT TaK:
1. BekTop yIeJbHOr0 TEMJIOBOI0 MOTOKA MPAMO MPONOPIHOHAJIEH TPATHEHTY
TeMIepPaTypbl;
2. IIpu NOCTOSTHHOM JaBJIeHHN W HEM3MEHHOW Macce ra3a 00beM raza u3MeHsieTCs
MpPsIMO MPONOPIHOHAILHO H3MEHEHH IO A0COJIOTHBIX TeMIIepaTyp;

3. UznyuarejibHasi CHOCOOHOCTH a0COTIOTHO YE€PHOI0 TeJIa MPSIMO
NPONOPUMOHAIBLHA YeTBEPTOM CTeNeHHU ero adCOMITHON TeMIepaTyphbl.

4. HpI/I NMOCTOSIHHOI TEMIIEPATYPE€ BEKTOP TEIVIOBOI'0 IMOTOKA U IMHUM TENJIOBOI'O MO~
TOKA OPTOrOHAJBbHBI K H30TEPMHUYCCKHUM IMOBECPXHOCTHAM

IX. Yemy paBeH rpagueHT TeMnepaTypbi?

1. grad t = 500° ¢/m t1=100°C
2. grad t = 250° ¢/m t2=50°C
3.gragt= 50°¢/m 0=0,2
4.gradt= 75%c/m < >
" ~—— ~—
X. Ykaxure YPABHCHHEC OTHOMEPHOI'0 TEMIIEPATYPHOI'O l'[(r.]'lﬂ

1.t:f(x,y,z);ﬂ:0; 2.t=1=(xy,7); ﬂ:O; 3.
or oz

t:f(x,f);ﬁ:g:o;

oy oz
4.t:f(x);ﬂ:0;ﬂ:g:0

or oy oz
XI. ¥Yxkaxute kputepuu Hycceabra:

ol C()fo lo 4 S Oy 'dHa
1. Ny = 0; 2. NU:—; 3. NU:—O 4. NuZHdZM

A 1% ’ A

XIl. BiaKHbIM HacbIIIEHHBIM MAPOM Ha3bIBAETCH:

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

2. Ilap, Haxoasiuuiicst HAJ MOBEPXHOCTHIO KUAKOCTH;

3. AByxda3Has cMecCh, IPeACTABJIAIOIIASA CO00M NMap ¢ B3BelIECHHbIMU B HEM KameJlbKaMu
KUAKOCTH;

4. CMechb BOIBI U Mapa.
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4.5 KapTouku Ko 2 py0e:kHOi aTTecTanuu

Kaprouka Nel
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

Huciunnuaa: TemjaoTrexHuka

]_II/IJ'II/IHI[pI/I‘IeCKaH CTCHKa. BBIpa)KeHI/Ie 3aKOHa (Dypbe JJIs1 HHHHHHpH‘ICCKOﬁ CTCHKHM.
BHpaxceHHe 3aBUCUMOCTU [JIA pacducTa TCIUIOBOr0 IIOTOKAa 4YCPEe3 HUJIMHAPUYCCKYIO
CTCHKY. TepMI/I‘IeCKOC COITPOTUBJICHHUC HHHHHHqueCKOﬁ CTCHKH.

HacplmeHHbli 1 BIIa)KHBIM HACBIIEHHBIN BOASHON NTap. UTo Ha3bpIBaeTCS TEPMUUECKUM U
JUHAMHYECKUM PaBHOBECHEM BOASIHOIO napa. CTeneHb CyXOCTU U CTENIEHb BIA)KHOCTH, YEM
OHHU ONPEJEINIAIOTCS U KaK HaXouaTcs?

w

Koaddunment remnonepenaun.

Kax 3aBucur KOB(b(l)I/II_II/IeHT TCIUIOIIPOBOAHOCTHU pa3JIMYHBIX BCIICCTB (MeTaJ'IJ'IOB,
HEMCTAJJIOB, )KH,HKOCTeﬁ u l"a30B) OT TCMIICPATYPHI. ypaBHeHI/Ie TEIJI0BOM
NPOBOJHUMOCTBHIO CTCHKH.

3agaua 1. U30bITouHOE naBieHue mapa B TerioooMmeHHuke pasHo 0,7 Mlla nipu
OapoMeTpuvecKkoM JaBiieHuu 735 mm. pm. cm. Yemy Oynetr paBHO W30BITOYHOE JTABJICHUE B
amnmapare, eciiu IokazaHue 6apomMeTpa MoBBICUTCS 0 795
MM. pm.cm., a COCTOSTHUE Tlapa B TEINIOOOMEHHUKE OCTaHeTcs npexHUM? OTBET BBIPA3UTH B
MeTanacKassx.

3anava 2. JlaBneHue Bo3ayxa 1o pTyTHoOMy Oapomerpy pasHo 780 mm pm. cm.
npu () °C. Beipasuts 310 1aBienue B 6apax u H / m?,

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

KaproukxaNe2
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

JucuuimHa: TelIoTeXHHKA

TemneparypHoe nosue, n30TepMUIecKasi HOBEPXHOCTh, CPEIHUM U HCTUHHBIN ITPAIUEHT
TEMIIEPATYP.

Temmnosast m30sIIHA.

Temmoornauya. OCHOBHOM 3aKOH KOHBEKTHMBHOTO TemiooOMeHa. 3akoHy HproToHa U
Puxmana. Koaddurment termoormaun. TemmepaTypHbiii Kod(pduimeHT oObeMHOTro
paclIpeHusl.

JIyancTeiii TerrooOMeH. OCHOBHBIE TOHSATHS M OTIPEJICIICHUST JTy9HUCTOTO TeTUIO0OOMEHa.
VpaBHeHHE TerioBoro bananca. AOGCOIOTHO YepHOE TENO.

3apmaya 1.0mpenenuts aOCONMIOTHOE MaBJICHWE Tapa B KOTJIE, €CIIH MaHOMETpP
nokassiBaeT P = 1,5 6ap, a atMmocdepHOe JaBieHUE MO0 PTYTHOMY OapoMeTpy cocTaBisieT B
=675 mm pm.cm. ipu T = 25 °C.

3anaua 2. /laBnenue B napoBoM kotiie P = 0,4 6ap npu 6apoMeTprUuecKOM JaBICHUN
B1 =725 mm. pm. cm. Yemy Oynet paBHO M30BITOYHOE JABJICHHE B KOTJIC, €CIIH MMOKAa3aHUE
O6apomeTrpa TMOBBICUTCS A0 B2 = 785 mm pm. cm., a cocTossHUE Tapa B KOTJIE OCTAHETCS
npexxanum? bapoMmerpudeckoe gaBiaeHue npuBeaeHo K 0°.
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3aB. kadeapoii «T u I'» P.A-B. Typayes  2019r.

Kaprouka Ne3
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

Huciunnuna: TemioTrexHuka

3axon @ypre. KoappuimeHt TennonpoBoAHOCTH, MJIOTHOCTh TEIJIOBOTO MOTOKA,
KOJIMYECTBO TETIOTHI.

OddektuBHoe wm3nmydeHue. 3akoH Crepana — bonsrnmana. IlocTtosHHAas
Crepana — bonpumana.

Kak 3aBucuT k03¢ (HUIIMEHT TETIONPOBOIHOCTH Pa3IMYHBIX BEUIECTB (METAIJIOB,
HEMEeTaJJIOB, )KMJKOCTE! U ra3oB) oT treMnepaTtypbl? OTBeT 000CHOBATE.

OCHOBHBIE TIOHSTHS U OTIPEICIICHUS TEOpUH TeruiooOMeHa. CriocoObI nepeaayy TerIoTHI.
Kakue BH/IpI KOHBEKIMU CYIIECTBYIOT, B YeM UX pa3inyue’?

3agaua 1.Boasnoii nap neperper Ha 100 °C. Uemy COOTBETCTBYET 3TOT MEPErPEB 10
tepmomeTpy Papenreiira?

3anaua 2. Onpenenuth Maccy 8 u° Bogopona, 8 m° kuciopona u 8 yeyriaeKnucioTsl
npu nasnennu 7 6ap (0,6 Mu/m?) n Temneparype 100 °C.

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

Kaprouxa Ne4
Kadgheopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauusn

Huciummna: TemorexHuka

Crtenedp yepHOTH Tena. 3akoH Credhana — bonbumMana aJis peajdbHOTO
Tena.

P-V nmarpamma BossiHOTO napa. OnpeneneHue napameTpoB Bojibl U mapa. Cyxoi
HachleHHbIN nap. [leperpeTsiii map. XapakTepuCTHUECKOE YpaBHEHUE JJI ONPEACIICHUS
Viep. TemIoTa napooOpa3zoBaHusl.

KakoBa usudeckast CylmHOCTh Miepeauu Teria TeIIonpoBOAHOCThIO. ChopMynupyiTe
TIOHSATHUSA: TEMIIEPATYPHOE TI0JIe, N30TePMUYECKast ITOBEPXHOCTh, TPAJUCHT TEMIIEPATYPHI,
MONIHOCTH TETJIOBOTO MOTOKA, YACJIbHBIN TEMJIOBOU MOTOK

HpOBO}II/IMOCTB creuku. TermmoBoe TEPMHUYICCKOC COIMPOTHUBIICHUC. Pacuer mrotaocTn
TCIIJIOBOI'O ITOTOKA YCPEC3 MHOTOCHOﬁHym CTCHKY

3agaua 1. Cocyn emxoctsio V = 15 u° 3anonmnen 25 ke yrmekucnoTsl. OmpenenuTs
a0COITIOTHOE JIaBJICHHE B cocye, eciu Temreparypa B Hem t = 30 °C.

3agaua 2.Kakoit 06beM 3aHMMaeT 2 k2 azota npu Temmnepatype 80 °C u nasnenuu 0,4 Mwu /

M%?
3aB. kadeapoit «T u I'» P.A-B. Typnyes 2019 .
Kaprouka Ne5
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY
I ammecmayua
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HucnummHa: TemioTexHuKa

TemmneparypHoe noe. AHATUTHYECKOE HCCIIEIOBAHHE TEIIOIPOBOJHOCTH.
MaremaTiuecKkoe BhIpaKEHHE TEMIEPATYPHOT'O MOJISt U X YPaBHCHHE

CramnroHapHOE ¥ HeCTallMOHApHOE TeMIlepaTypHble rmouis. [IpocTpaHcTBeHHOE MoJIe.
OpnomepHoe u 1ByxMepHoe nosie. OgHoMepHoe cTanroHapHoe nose. M3otepMuyeckue
MTOBEPXHOCTH.

KakoBa ¢usnyeckas cymHoCTh nepeaadn Teria TemionpoBoaHoCcTbhi0. ChopMynupyite
MOHSATHUSA: TEMIIEPATYPHOE T0JIe, U30TEPMUYECKas IOBEPXHOCTb, IPAIUCHT TEMIIEPATYPHI,
MOIIIHOCTh TEIJIOBOT'O MOTOKA, Y/EJIbHBII TEMJI0BON MOTOK

Tennonepenaua. CnoxHblid TennooOMeHn. Tennmonepenaya Mexay
ABYMS XHUIKOCTAMU 4epe3 pa3AelAloUyl0 HX CTEHKY. 3aKOH
HproTona—PuxmaHa 1Jis Temjionepeaayu.

3agaya 1.KakoBa OyzmeT TUIOTHOCTH OKMCH yriiepoaa mpu Ttemneparype 30 °Cu
nasnernn 720 mm. pm. cm., ecim npu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 xe/u>?

3agaua 2. M30bITOuHOE naBieHMEe mapa B TemioooMeHHuke pasHo 0,7 Mlla nipu
OapoMeTpuvecKkoM naBiieHuu 735 mm. pm. cm. Yemy Oynetr paBHO W30BITOYHOE JTABJICHUE B
amnmapare, eciiu IokazaHue 6apomMeTpa MoBBICUTCS 10 795
MM. pm.cm., a COCTOSTHUE Tlapa B TEINIOOOMEHHUKE OCTaHeTcs npexHUM? OTBET BBIPA3UTh B
MeTanacKasx.

3aB. kadenpoii «T uI'» P.A-B. Typnyes 2019r.

Kaprouxa Ne6
Kadgheopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

Huctunnuna: TenjgorexHuka

TepMuueckoe conpoTUuBIEeHUEC TermuooTnauu. UHTeHcupuranus
tenjonepenaun. Metonsl nHTeHcupukanuu. OCHOBHBIE POPMYIIBI

CrarrioHapHOE ¥ HECTallMOHAPHOE TeMIlepaTypHble moJisd. [IpocTpaHCTBEeHHOE MOJIe.
OnHoMepHOe U AByXMepHoe moiie. OHOMEpHOE CTaloHapHoe moje. M3otepmudeckue
MOBEPXHOCTH.

HpOBO}II/IMOCTL creuku. TermioBoe TEPMHUYCCKOC COIMPOTHUBIICHUC. Pacuer mrotaocTn
TCIIJIOBOI'O ITOTOKA YCPEC3 MHOTOCHOﬁHym CTCHKY

Kak Bnusier hopma CTEHKH Ha BEIMYMHY €€ TEPMUYECKOro conpoTuBieHus. CBoNCTBa
M30TEpPMUYECKUX MTOBEPXHOCTEN. I'paguenT remneparypsl. M30TepMbl TeMIIEpaTypHOTo
T0JIs1, TETIOBOM MOTOK. 3akoH Dypre. 3akoH bruo-Dyphe.

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

3agaua 1./[aBneHue Bo3ayxa Mo pTyTHOMY OapomeTpy paBHO 780 mm pm. cm. ipu
0 °C. Beipa3uTb 9T0 naByieHue B Oapax u H / M

3agaua 2. Onpenenuts Maccy 8 v° Bomopona, 8 ° kucnopona u 8 M YrIeKHCIOTH
npu nasnernu 7 6ap (0,6 Mu/m?) u temmeparype 100 °C.

Kaprouka Ne7
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY
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Il ammecmauusn

Juciunnuaa: TemiorexHuka

Kak 3aBucuT K03 QHUIHEHT TEIIONPOBOAHOCTH Pa3IMYHbIX BEUIECTB (METAIJIOB,
HEMETAJIJIOB, XKHUJJIKOCTEH U ra3oB) OT Temreparypbl? OTBET 000CHOBATE.

CrarnroHapHOe ¥ HeCTallMOHAPHOE TeMIlepaTypHble moiist. [IpocTpaHCTBEeHHOE MOJIE.
OnHoMmepHOe 1 AByXMepHoe moiie. OIHOMEpHOE cTaloHapHoe moje. M3ortepmudeckue
MTOBEPXHOCTH.

Huwmaapuueckas creHka. Beipaxenue 3akoHa Dypbe I HUIMHIPUYECKOW CTEHKHU.
BripaxxeHne 3aBUCMMOCTH JUIsl pacyera TEIUIOBOIO IOTOKAa 4Yepe3 LHUIWHAPHUYECKYIO
CTEHKY. TepMHUYECKOe CONPOTUBIIEHHE HUINHIPUYECKON CTEHKHU.

CBolicTBa M30TEPMHUUECKUX MTOBepXHOCTEH. ["pagueHT Temnepatypsel. M3oTepmbl
TEMIIEPaTypPHOTO IOJIs, TEIUIOBOM NMOTOK. 3akoH Dypre. 3akoH buo-Oypre. KontakTHOE
TEPMUYECKOE CONPOTUBIICHUE.

3agaua 1./laBienue B mapoBoM kotie P = 0,4 6ap nipu 6apoMETPpUYECKOM JTaBICHUU
B1 =725 mm. pm. cm. Yemy OynieT paBHO M30BITOYHOE AAaBJICHUE B KOTIIE, €CIIH MOKa3aHHe
OapomeTrpa TOBBICUTCS 10 B2 = 785 mm pm. cm., a cocTosHUE Tapa B KOTJIE OCTAHETCS
npexHuM? bapomerpudeckoe naBiieHHe mpuBeeHO K 0°.

3agaua 2. Boasnoii map neperpet Ha 100 °C. Uemy COOTBETCTBYET 3TOT MEpPErpeB Mo
tepmoMeTpy Papenreiira?

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

Kaprouxa Ne8
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

JucuuimmHa: Telm1oTeXHHKA

Kak 3aBucuT k03¢ (HUIMEHT TEIONPOBOIHOCTH Pa3IMYHbIX BEIECTB (METANJIOB,
HEMETAJIJIOB, XKHUJAKOCTE! U ra30B) OT TEMIIEpaTyphl. Y paBHEHHE TEIJIOBOM
NPOBOJUMOCTHI CTECHKH.

CBoiicTBa U30TEpMUYECKUX MTOBEpXHOCTEH. ['paineHT Temmeparypsl. M3oTepmsl
TEMIIEPATYPHOTO TMOJIs, TETIOBOM NMOTOK. 3akoH Dypre. 3akoH bruo-Dypre.

Teopus nono6us. bespazmepusie napamerpsl Teopun nogaoous. Kpurepuii Peitnonbaca
(ocHOBHas Qopmysa, XapaKTEepUCTHKA, YTO BBIPAXKAET)

TemnepaTtypHoe nosie. AHAIMTUYECKOE UCCIIEJOBAHKUE TEILIIONPOBOJHOCTH.
MareMaTnyeckoe BEIpAKEHHE TEMIIEPATYPHOIO MOJIS U UX YPABHEHUE

3agaua 1.0npenenuts Maccy 8 a° Bogopona, 8 m° KucIOpoaa M 8 MPYrIeKHUCIOTH
npu nasnernu 7 6ap (0,6 Mu/m?) u temmeparype 100 °C.

3apgavya 2. M30eiTouHOE HaBieHHe mapa B TeruiooOMeHHHMKe paBHO 0,7 MIla npu
OapoMeTprU4ecKOM NaBiieHuu 735 mm. pm. cm. Yemy Oynet paBHO M30BITOYHOE JABJICHHUE B
ammapare, ecju roka3zaHue 6apoMeTrpa NOBBICUTCS 10 795
MM. pm.cm., a COCTOSIHHE T1apa B TeIJIO0OMEHHUKE OCTaHeTcs MpexkHUM? OTBET BhIPa3uTh
B MEranackajsx.

3aB. kadeapoit «T u I'» P.A-B. Typayes  2019r.
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Kaprouka Ne9
Kageopa «Tennomexnuxa u euopasnuxay ['THTY

Il ammecmauusn

Huciunnuaa: TemiorexHuka

Chopmynupyiite MOHATHS: TEMIIEPATypPHOE I0JIe, U30TEPMUYECKasi TTOBEPXHOCTh, IPATUCHT
TEMIIepaTypbl, MOITHOCTH TEIUIOBOT'O MOTOKA, y/IeNbHbBIN TEIUIOBON MOTOK.

Teopus nogobus. bezpazmepHbie mapamerpsl Teopuu nomoous. Kpurepwmii [Ipanaris
(ocHOBHas popmysa, XapaKTEPUCTUKA, YTO BBIPAKALT).

OCHOBHO¥ 3aKOH TEIIONPOBOAHOCTH. B ueM ero cymiHocTh? KOHTaKTHBIN TETIIOOOMEH.
Oco0eHHOoCTH TIepeIavd TEIUIOTHI ITPH B3aUMHOM KOHTAaKTe JBYX Tel. KOHTakTHOE
TEPMUYECKOE COMPOTUBIICHHUE.

yr)aBHCHI/Ie TEIIIOBOM OpOBOAUMUMOCTBIO CTCHKH. TennoBoe unu TCPMHUUYCCKOC
CONNPOTHUBIICHUCM CTCHKH U €0 YPABHCHHUC.

3agaua 1.Cocyn emkocthio V = 15 M° 3anonHen 25 ke yraeKkucioTel. OnpenenuTsb
a0COJIIOTHOE JIaBJICHHE B cocyle, eciu Temreparypa B Hem t = 30 °C.

3agaua 2.Kaxoii 06bem 3aHMMaeT 2 ke a3oTta npu temneparype 80 °C u naBnennn 0.4 Mu /

M2?
3aB. kadeapoit «T u I'» P.A-B. TypnyeB  « » 2019r.
Kaprouxa Nel0
Kadgheopa «Tennomexnuxa u euopasnuxay I'THTY
Il ammecmayusn

JucuuimHa: TelIoTeXHHKA

1. Kak Bausier (hoopma CTEHKH Ha BEIUYHHY €€ TEpMUUECKOro conpoTuieHus. CBoiicTBa
M30TEpPMUYECKHUX MTOBEPXHOCTEN. ['paguenT remneparypsl. M30TepMbl TeMepaTypHOro
T10JIs1, TETUIOBOM NMOTOK. 3akoH Dypre. 3akoH buo-Oypre.

TennoBast NpOBOIMMOCTH CTEHKH. TEII0BOE TEPMUYECKOE COMPOTHUBIICHUE.

Hacelmennsiil 1 Bi1aXHbINA HACBILIEHHBIA BOASIHOM nap. UTo Ha3bIBAaETCS TEPMUUECKUM U
JTMHAMUYECKUM PaBHOBECUEM BOJISTHOTO Mapa. CTEneHb CyXOCTH U CTENEHb BIAXKHOCTH, YEM
OHM OTPEEISIIOTCA U KaK HaXxoasaTcs?

Kak 3aBucuT K03 QUIMEHT TEIIONPOBOAHOCTH Pa3IMYHbIX BEUIECTB (METAIJIOB,
HEMETAJIJIOB, KHUAKOCTEN U ra30B) OT TEMIIEPATyphl. Y paBHEHHE TEMJIOBOU
NPOBOJUMOCTBHIO CTEHKH. TemioBoe UJIN TEPMUUYECKOE CONMPOTUBICHUEM
CTEHKHU UM €r0 YpaBHEHHUE.

3agaua 1.KakoBa Oyzmer MIOTHOCTH OKHMCH yriepoda mnpu Ttemmeparype 30 °Cu
nasaenun 720 um. pm. cm., ecim npu 0 °C u 780 mm. pm. cm. ona pasHa 1,235 ke/mu®?

3agaya 2. OmnpenenuTh NOABEMHYIO CHIIY BO3AYIIHOTO IIapa, HAMOJIHEHHOTO
BOJIOPOJIOM, €CITM 00BEM Er0 Ha MOBEPXHOCTH 3eMiH paseH 1 v° mpu masnenun P= 760 mu
pm. cm. 1 Temneparype t = 25 °C.

3aB. kadeapoit «T u I'» P.A-B. Typinyes 2019 r.
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Kaprouka Nell
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

Il ammecmauus

HucnuminHa: TemnoTexHuKa

CBolicTBa U30TEpMUYECKUX ITOBEpPXHOCTEN. ' pasnenT Temneparypsl. M3oTepMbl
TeMIEepaTypHOro NoJis, TErmIoBoi MoToK. 3akoH Dypre. 3akon buo-dypre. KonraktHoe
TEPMHUUYECKOE COIPOTUBIICHHE.

Kak Bnusier hopma CTEHKH Ha BEIMYMHY €€ TEPMUUECKOTro conpoTuBieHus. CBONCTBa
HM30TEPMUYECKUX MOBEPXHOCTEN. ['pagueHT temmeparypsl. 130TepMbI TEMIIEPATYPHOTO
T0JIs1, TeTI0BOM MOTOK. 3akoH Dypre. 3akoH buo-Dyphe.

ChopmynupyiiTe HOHITHS: TEMIIEPATYPHOE MOJIE, H30TEPMHUYECKAsi TOBEPXHOCTh, TPATUEHT
TEMIIEPATypbl, MOIIHOCTh TEIJIOBOTO MOTOKA, YJI€JIbHbIN TEIIOBOM MOTOK.

TepMOI[I/IHaMI/I‘ICCKI/Ie IMPpONICCChl pCAJIbHBIX I'a30B. CBolicTBO BOJIAHOI'O I1apa.

3agaua 1.
ATMOChepHBIii  BO3AyX HMMEET TIPUMEPHO CICIYIOUIMH MAacCOBBI  COCTaB:
Mo, = 23,2 %; my, = 76,8% . Omnpenenutb 0ObEMHBIM COCTaB BO3/yXa, €r0 ra3oBYIO IO-

CTOSIHHYIO, Ka)XKYIIYIOCS MOJICKYJSPHYIO MacCy W TapluaibHBIC TABJICHHUS KHCIOpOaa
a30Ta, eCJIM JaBJIeHHUEe BO3ayxa o 6bapomerpy B = 770 mm pm. cm.

3agaua 2Kakoii 06bem 3aHuMaeT 4 k2 asora mpu Temmnepatype 50 °C u napnennu 0,3 Mu /
29
M

3aB. kaeapoit «T u I'» P.A-B. Typayes  2019r.

Kaprouxa Nel2
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

Il ammecmauusn

JucuummHa: Tem1oTeXHuKa

Briaxxuerit map. Y nenbpHbI 00beM BIaKHOTO napa. [[1oTHOCT BIaXHOTO mapa.

OCHOBHOHM 3aKOH TEIUIONPOBOAHOCTH. B uem ero cymuocTh? KOHTakTHBIM TemiooOMeH.
OcobeHHOCTH Tmepenauyd TEMIOThl NpH B3aMMHOM KOHTakTe JBYX Ted. KoHTakTHOe
TEPMUYECKOE CONPOTUBIICHHUE.

YPaBHCHI/Ie TEILUIOBOH NPOBOAUMOCTBIO CTCHKH. TenmoBoe unu TCPMHUUYCCKOC
CONNPOTHUBICHUECM CTCHKH U €TI0 YPAaBHCHHUC.

CrauuoHapHOe M HeCTallMOHApHOE TemneparypHbie nmost. [IpocTpancTBeHHOE MOJIeE.
OnHoMepHOe U IByxMepHoe noje. OqHoMepHoe cTaiimoHapHoe noJie. M3otepmuyeckue
MMOBEPXHOCTH.

3agaua 1M30bITOuHOE naBieHue mapa B TeruiooOMeHHuKe paBHO 0,7 Mlla nipu
O6apoMeTpuiecKkoM JaBiieHuu 735 mm. pm. cm. Uemy Oyner paBHO M30BITOYHOE JIaBICHHUE B
ammapare, eciii okazaHue 6apomMeTpa MOBBICUTCS 0 795
MM. pm.cm., a COCTOSIHUE Tlapa B TEINIOOOMEHHUKE ocTaHeTcs NMpekHUM? OTBET BbIpa3uTh B
Meranackasx.

3apgavya 2 JlaBneHue Bo3ayxa Mo pTyTHOMY Oapomerpy paBHO 780 mm pm. cm.
npu 0 °C. BeIpa3uts 3T0 JaBierHue B 6apax u H / v2.

3aB. kadenpoit «T u I'» P.A-B. TypinyeB  « » 2019 .
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4.6 Buiaersl Kk IK3aMCEHY IO TUCHUILJINHE TemioTexHuka

'PO3HEHCKUI I'OCYJAPCTBEHHBIN HEOGTSIHOM TEXHUYECKUN

YHUBEPCUTET
NUHCTUTYT SHEPTETUKU
KA®EJIPA "TEIVIOTEXHUKA U I'H][PABJIUKA"
JucuuniamHa TenjaoTexHuKa
Cemectp - 7
I'pynima HTT-
BUJIET Ne 1

1. Tepmudeckoe ypaBHEHHUE COCTOSHUS. Y paBHEHUE COCTOSIHHS UJICATBHBIX T'a30B. Y paBHCHUE
Peanbubix razos (Ban-nep Baannca).

2. P-V nuarpamma BoasHoro napa. Onpenenenue napaMeTpoB Bozbl U napa. Cyxoit
HachIeHHBIN nap. [leperpersiii map. XapakTepUCTUUECKOE YPABHEHUE JIJISL ONIPEACIEHUS
Viep. Termora napoodpa3zoBaHusl.

3. CramnuoHapHOE U HECTAllMOHAPHOE TeMIIepaTypHbIe MoJist. [IpocTpaHCTBEHHOE MOJIE.
OnHoMepHOe 1 AByXMepHoe moiie. OHOMEpHOe CTaloHapHoe moje. M3otepmudeckue
MTOBEPXHOCTH.

3aB. xadeapoi
«TennoTexHUKa U TUIPABINKA» P.A-B. Typnyes
« » 202 r.

I'PO3BHEHCKHI IT'OCYJJAPCTBEHHbBIU HEDTSHOM TEXHUYECKUI
VHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEITJIOTEXHUKA U IT'M{PAB/IUKA"

JucuuniamHa TemiorexHuKa
Cemectp - 7
I'pymma HTT-
BUJET Ne 2

1. Cwmecu uneanbHBIX Ta30B. 3akoH JanmbToHa. UTO Ha3bIBACTCSA MacCOBOM U OOBEMHOM JI0JICH
komnoHeHTa cmecu? Kak oHM BeIpakaroTcs. 3akoH AMara.

2. Bnaxubiii map. Y enbHbli 00beM BIaKHOTO mapa. [IMoTHOCTh BIa)KHOTO Mapa.
Ileperperslii nap.
40



3. CnocoObl nepefayuu TEMIOTHI (TEMIONPOBOJHOCTD, TEINIOBOE U3Ty4YE€HUE, KOHBEKIHS,
KOHBEKTHBHBIN TerIoo0MeH). TemmepaTypHoe moJie ypaBHEHUE OJJHOMEPHOTO U
JBYyMEPHOTO
TEMIEPATYPHOTO MOJISL, JUIsl CTAlMOHAPHOTO U HECTALIMOHAPHOI'O HOJIEH.

3aB. kadempoii
«TennorexHuka v TUIPABINKAY P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKHI IT'OCYJJAPCTBEHHbBIN HE®TSHON TEXHUYECKUI
VYHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'MJPAB/THKA"

JucnunnuHa Tenjgorexnuka

Cemectp - 7
I'pynna HTT-

BUWIET Ne 3

1. IInoTtHocTs M YyAENbHBIH 00bEM cMecH Ta30B. Macca KOMIIOHEHTOB CMECH Ta30B.
Kaxymascs
MOJIEKYJIIpHAs Macca CMECH. Y paBHEHHE COCTOSIHUSA CMECH ra3oB. ['a30Bas ocTOsIHHAsA
CMECH.

2. P-V nuarpamma BoastHOTO mapa. OmnpeaenieHue nmapaMmeTpoB Boabl U napa. Cyxoit
HachIleHHBIN nap. [leperpetsiil map. XapakTepucTudeckoe ypaBHEHUE ISl ONpeAeTIeHUS
Viep. Temnora napooOpa3zoBaHusl.

3. CaoiicTBa n3oTepMHuecKux nosepxHocteil. ['paguent remneparypsl. M3orepmbl
TEMIIEPATYPHOTO TOJIs, TEMJI0OBOM NOTOK. 3akoH Pypbe. 3akoH buo-Dypre.

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

'PO3BHEHCKNI IT'OCYJJAPCTBEHHbBIN HEDTSHOM TEXHUYECKUI
YHUBEPCUTET
UHCTUTYT SHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'H{PAB/IUKA"

JlucuunnuHa TemioTexHuKa
Cemectp - 7
I'pynma HTT-
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BWJIET Ne 4

1. TemmoemkocTb razoB. OT 4ero 3aBUCHUT TEIJIOEMKOCTh Ta30B? Kak onpenensercs
KOJINYECTBO M0/IBEICHHOr0 Teruia? CpeqHsis TeII0EMKOCTb.

2. Bnaxuslit map. Y nenbHbiii 00beM BiaxkHoro mnapa. [Inoraocts BinaxkHoro mapa. Cyxoit nap.
Ileperpersiit map

3. IDIi1oTHOCTE TEIIOBOIO MOTOKA. JINHUU TEIJIOBOIO ITOTOKAa. MOIIIHOCTh TEIIOBOI'O IOTOKA.
Koadduruent TermnonpoBogHoctu. TermmonpoBoIHOCTh OTHOCIONHON, MHOTOCIIOHHOM,
IJIOCKOM W IMJIMHIPUYECKOM CTEHOK.

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

'PO3BHEHCKHI I'OCYJJAPCTBEHHbBIN HEDTSHOW TEXHUYECKUI
VYHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'MIPAB/THKA"

JlucnunnuHa Tenjgorexnuka
Cemectp - 7
I'pynna HTT-
BUJET Ne 5

1. OOpatumsbie u HEOOpaTHMBbIe TIporiecchl. Termnora. PaboTa. AHaNIUTHYECKOE BRIpAXKEHUE
MEePBOTO 3aKOHA TEPMOAMHAMHUKH.

2. HacpluieHHbIN U BIaKHBINA HACBIIIEHHBINM BOASHON map. YTo Ha3bIBA€TCs TEPMUUYECKUM U
JTUHAMAYECKUM PaBHOBECHEM BOJASIHOTO mapa. CTEeNeHb CyXOCTH U CTETICHb BIAKHOCTH, YeM
OHM OIPEIEISIIOTCA U KaK HaXoasaTcs?

3. Konrakrabiii TermoooMeH. OcoOeHHOCTH nepeaadyun TCIJIOThI IPHU B3aMMHOM KOHTAKTC IBYX
tea. KonrakTHOE TEPMHUYICCKOEC COIMMPOTHUBIICHUC.

3aB. xadempoii
«TennorexHuka v TUAPABINKA P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKNI IT'OCYJJAPCTBEHHbBIN HEDTSHON TEXHUYECKUI
VHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPAB/IUKA"

JucuuniuHa TemyiorexHuKa
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Cemectp - 7
I'pynma HTT-

BUIET Ne 6

1. TemnmoemMKOCTh, rpaduyecKoe H300pakeHNE TEIUIOEMKOCTH TerI0eMKOCTh CMECH Ta30B.
YpaBuenue Maiiepa.

2. TepmoanHamMHyecKre MPOLECCH peabHbIX Ta30B. CBoCTBA BOASAHOTO napa. P-V
TuarpaMma
BoAsiHOTO napa. Onpeenenue napaMeTpoB Bobl U napa. Cyxoil HachIIEHHBIH map.

3. HuddepennuanbHoe ypaBHEHUE CTAIIMOHAPHOM TEIJIONPOBOJIHOCTH IS IIOCKOM
CTECHKH.
MHorocnoiiHas cTeHKa. TepMuueckoe CONPOTUBIEHUE CTEHKU. Y paBHEHHE JJIs
ornpeeNieHus TaJCHUs TEMIIEPATYPhl B KaXJIOM CJII0€ MHOTOCJIONHOM cTeHku. KoHTakTHOE
TEPMUYECKOE COITPOTUBIICHUE.

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

I'PO3BHEHCKHI I'OCYJJAPCTBEHHbBIU HEDTSHOM TEXHUYECKUI
VHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEITJIOTEXHUKA U T'H/{PAB/IUKA"

JucuuniauHa TenjorexHuKa
Cemectp - 7
I'pymnima HTT-
BUJIET Ne 7

1. Tepmomunamuyeckuit mporecc. PaBHOBeCHbIE U HEpaBHOBECHBIE Mpoliecchl. Pemakcarus.
Pabota. Pabora pacumpenusi. Pabouas quarpamma.

2. HaceleHHbIH 1 BIaKHBIM HACHILIEHHBIA BOASHON nap. YTo Ha3bIBaeTCs TEPMUUYECKUM U
JUHAMHYECKUM PaBHOBECHEM BOASIHOTO napa. CTENeHb CyXOCTU U CTENEHb BIa)KHOCTH, YEM
OHM OIPEEISIFOTCA U KaK HaXoaATcs?

3. CdhopmynupyiiTe MOHATHS: TEMIIEPATYPHOE TOJIE, H30TEPMHUYECKasi TOBEPXHOCTh, TPATUEHT
TEMIIEPATYPbl, MOIIHOCTH TEIIJIOBOTO MTOTOKA, YAEIbHBIN TEINIOBOU MOTOK.
TennonpoBoAHOCTb. YpaBHEHUE TEIJIOBOM MPOBOAMMOCTBIO CTEHKHU. TemioBoe
WA TEPMHUUYECKOE CONPOTHUBIIEHUEM CTEHKHU U €T0 YpaBHEHHUE. Y paBHEHHUE TEIJIOBOU
NPOBOOHUMOCTBIO CTCHKH.

3aB. kadenpoii
«TennorexHuka v TUAPABINKA P.A-B. Typnyes
« » 202 1.
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'PO3BHEHCKUI I'OCYJTAPCTBEHHbBIN HE®TSHON TEXHUYECKHWH

YHUBEPCUTET
NHCTUTYT SHEPTETUKU
KA®EJIPA "TEIVIOTEXHUKA U I'H][PABJIUKA"
JucuuniamHa TenjaoTexHuKa
Cemectp - 7
I'pynma HTT-
BUJIET Ne 8

1. [Ilepssbiii 3ak0H TepMoauHamMuky. [IoHATHE BHYTpeHHEN sHEprun. Temora.
Maremaruueckoe
BBIPA’KEHME IIEPBOr0 3aKOHA TEPMOINHAMHUKHU.

2. TepMoamHaMHYeCKHE NPOLECCHl UJI€ATBbHBIX Ta30B B 3aKPBITHIX CUCTEMAX.
N3oTepmuyeckuit mpouecc (BoluucIeHUE pabOThl H3MEHEHHs 0ObeMa rasa,
KOJIMYECTBO TEILIOTHI, [TO/IBEIEHHON (MJIM OTBEIEHHOI) K ra3y B Ipoliecce, U3MEHEHUE
BHYTpPEHHEH YHEPIHH CUCTEMBI B IIPOLIECCE).

3. MHorocnoiiHaa cTeHka. TepMUuecKoe CONPOTUBIECHUE CTCHKU. Y paBHEHUE Il
ONpEIEIEHUS NAJICHUS TEMIIEPATYPhI B KAXKJIOM CJI0€ MHOTOCIIOMHOM CTEHKH.
KoHTtakTHOE TEpMHUECKOE COPOTUBIICHUE.

3aB. kadenpoii
«TennorexHuka U TUIPABINKA P.A-B. Typnyes
« » 202 T

'PO3BHEHCKHI IT'OCYJJAPCTBEHHbBIN HE®TSHON TEXHUYECKUI
VHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'MJPAB/THKA"

JlucuunnuHa TenjoTexHukKa
Cemectp - 7
I'pynma HTT-
BUJIET Ne 9

1. Bropoii 3akoH TepMoanHaMuKu. OObsICHEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH Ha OCHOBE
MPUHLUIIMAIBHON CXEMBI TEMJIOBOTO ABUTaTeNs. MI3MepeHue neieBou.
(nmone3Hoii) pabotsl B kpyrosoMm nponecce. KIIJ[ kpyrosoro npouecca

2. TepMoamHaMHUYeCKHE MPOLECCH UAEANBHBIX F'a30B B 3aKPBITBIX CUCTEMAX.
N3o00apubIil Tponecc (BhluucieHue pabOTh U3MEHEHHS 00beMa ras3a, KOJIM4eCTBO
TETUTOTHI, TOJABEACHHON (MJIM OTBEICHHOW) K ra3y B Ipoliecce, N3MEHEHNE BHYTPEHHEH
SHEPTUU CUCTEMBI B IIPOLIECCE).
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3. Ilununapuueckas creHka. BeipaxkeHne 3akoHa @ypbe A1 HMIMHIPUYECKOW CTEHKH.
Bripaxkenne 3aBUCUMOCTH JIJIsl pacueTa TEIIOBOTO MOTOKA Yepe3 HUIUHIPUUECKYIO
cTeHky. TepMuueckoe cOMpOTUBICHUE TUIUHAPUIECKON CTEHKHU.

3aB. kadenpoii
«TennorexHuka U THAPABIUKAY P.A-B. Typnyes
« » 202 T

['PO3HEHCKUI I'OCYJAPCTBEHHBIN HEOGTSIHOU TEXHUYECKUN
VHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEITVIOTEXHUKA U IT'H{PAB/IUKA"

JucuuniauHa TenjoTexHukKa
Cemectp - 7
I'pymma HTT-
BUJIET Ne 10

1. Iwuxn Kapno. Tepmuueckuit «.n.0. nukiia Kapao. Durtanenus. DHTponus ra3os. T-S
auarpaMma.

2. TepMoamHaMHYeCKHE MPOILECCHl UJI€ATbHBIX Ta30B B 3aKPBITHIX CUCTEMAX.
N3oxopHBIH nTponiecc (BhIUUCIeHUE PabOTH W3MEHEHHS 00beMa Tas3a, KOJHMIECTBO
TEIUIOTHI, TTO/IBE/ICHHOM (WJIM OTBEICHHOI ) K ra3y B Mpoiiecce, N3MEHEHNE BHYTPEHHEH
SHEPTUH CUCTEMBI B MPOIIECCE).

3. Ilnockas crenka. Boipakenue 3akoHa @ypbe 11 IIOCKOW CTEHKH.
BrIpakeHne 3aBUCUMOCTH ISl pacueTa TEII0BOT0 OTOKA Yepe3 IUNIOCKYI0
cTeHKy. TepMudeckoe cCONpPOTUBICHUE INIOCKOM CTEHKHU.

3aB. xadeapoi
«TemmoTexHUKa U THIPABINKA P.A-B. Typnyes
« » 202 .

'PO3BHEHCKNI IT'OCYJJAPCTBEHHbBIN HEDTSHOM TEXHUYECKUI
VHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'H{PAB/IUKA"

JlucuunnuHa TemoTexHuka
Cemectp - 7
I'pynma HTT-
BHMJIET Ne 11
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TenmoeMkocTh Tra3oB. OT 4ero 3aBUCUT TEIIOEMKOCTh ra3oB? Kak onpenensiercs
KOJIMYECTBO MOJIBE/ICHHOTO Tera? CpeaHsisi TeII0eMKOCTb.

Bropoii 3akon TepmoanHaMuku. OOBsICHEHHE BTOPOTO 3aKOHA TEPMOJIUHAMUKNA HA OCHOBE
MPUHLUIIUAIBHON CXEMBbl TEMJOBOTO ABUTaTeNs. M3MepeHue mneyieBoi
(mone3Hoii) paboTsl B kpyroBoM npornecce. KIIJ[ kpyrosoro npormecca.

KakoBa u3udeckast CylmHOCTh Tiepeauu TeIlia TeIIONpOBOIHOCTHIO. ChopMynupyiTe
MOHSTHS: TEMIIEPATyPHOE IOJIe, U30TEPMHUYECKAs TOBEPXHOCTh, IPAJAUEHT TEMIIEPATYPHI,
MOIIHOCTh TEIJIOBOTO MOTOKA, YCIbHBIN TeIJIOBOM MOTOK. KOHTaKTHBIN TEIIIOO0OMEH.
OcobOeHHOCTH TTepeaadn TEIJIOTHI TPH B3aMMHOM KOHTAKTE JIBYX TEl.

KoHTakTHOE TEPMUYECKOE CONPOTUBIICHUE.

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

«

» 202 T

I'PO3BHEHCKH1I I'OCYJJAPCTBEHHbBI HEDTSHOM TEXHUYECKUI
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'H{PAB/IUKA"

JucuuniamHa TenjoTexHuKa
Cemectp - 7
I'pymma HTT-
BUJIET Ne 12

VYpaBHEHHE COCTOSHUS UACATBHBIX U pealbHbIX ra3oB. O0beIMHEHHOE YpaBHEHNE
MenneneeBa-Knaneitpona. I1noTHOCT U yenbHbIH 00beM cMecH ra3oB. Macca
cMecH ra3oB. ['a30Bast IOCTOSIHHAS CMECH.

[IepBe1it 3ak0H TepMoarHaMUKHU. [loHsATHE BHYTpeHHEHN 3Hepruu. Temiora.
MareMatryeckoe BhIpaKEHHUE IEPBOr0 3aKOHA TEPMOIUHAMUKHU.

TeHJ’IOOTI(aqa. YPaBHCHI/Ie TEILUIOBOH NpOBOOAHUMOCTBIO CTCHKH. TenmoBoe unu
TEPMUUECCKOEC COMPOTUBICHUEM CTCHKHU U €TI0 YPAaBHCHUC.

C(I)OpMyHHPYﬁTC MOHATUA: TCMIICPATYPHOC ITOJIC, UBOTCPMHUYICCKAA ITOBEPXHOCTDH, I'PAIUCHT

TEMIICPATYPbI, MOITHOCTH TCIIJIOBOI'O ITOTOKA, y,lIeJ'IBHI)II\/’I TEIIOBOU MOTOK.

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

«

» 202 .

'PO3BHEHCKUI IT'OCYJIAPCTBEHHbBIN HE®TSIHON TEXHUYECKHUI
VHUBEPCUTET
UHCTUTYT DHEPTETUKU
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KADEJ[PA "TEIVIOTEXHUKA U I'M][PABJIHKA"

JucuuniamHa TenjaoTexHuKa
Cemectp - 7
I'pynima HTT-
BUJIET Ne 13

1. TInoTHOCTH M ynenbHbIM 00beM cMecH ra3oB. Macca KOMIIOHEHTOB CMECH T'a30B.
Kaxymascs
MOJIEKYJISIpHAsl Macca CMECH. Y paBHEHHE COCTOSIHUSL CMECH ra30B. ['a30Basi IOCTOSHHAS
CMECH.

2. Bropoii 3akoH TepmoanHaMUKU. OOBsICHEHHE BTOPOIO 3aKOHA TEPMOANHAMMUKHY Ha OCHOBE
NPUHLIUIUAIBHOW CXEMBI TEIJIOBOTO ABUTraTens. M3mepenue neneBou
(mone3Hoit) paboTsl B kpyrosom nponecce. KIIJ[ kpyroBoro nponecca.

3. CdopmynupyiTe NOHATHUS: TEMIIEPATYPHOE T0JIe, N30TepMUYECKasi IOBEPXHOCTh, IPATUCHT
TEeMIIepaTypbl, MOIIHOCTh TEIJIOBOTO MOTOKA, y/IeIbHBIN TETIOBON MOTOK.
TennmonpoBoAHOCTh. YpaBHEHHE TEIJIOBOM MPOBOJUMOCTHIO CTEHKH. TemnoBoe
WU TEPMHUUYECKOE CONMPOTUBICHUEM CTEHKHU M €r0 YpaBHECHUE.

3aB. kadenpoii
«TennoTexHUKa U TUIPABINKAY» P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKHI IT'OCYJTAPCTBEHHbBIN HE®TSHON TEXHUYECKUI
VHUBEPCUTET
WUHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIJIOTEXHUKA U T'MJPAB/THKA"

JlucuunnuHa TemioTexHuKa
Cemectp - 7
I'pynma HTT-
BWJIET Ne 14

1. Cwmecu uneanbHBIX Ta30B. 3akoH JlambToHa. UTO Ha3pIBaeTCSA MacCOBOI M 00BEMHOM JOJICH
komrnoHeHTa cMecu? Kak oHU BbIpakatoTcs. 3akoH Amara.

2. Iukn Kapno. Tepmudeckuii x.n.0. nukina Kapso.

3. MHorocnoiiHaa creHka. TepMUuecKkoe CONPOTUBIEHUE CTEHKU. Y paBHEHUE ISt
OIIpeJiesIeHus TaJIeHHs TEMIIEPATyphl B KJKIOM CJIO€ MHOTOCIIONHOM cTeHku. KoHTakTHOE
TEPMHUYECKOE CONPOTUBIICHUE.

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

«

» 202 1.

2.

3.

'PO3HEHCKHI I'OCYJJAPCTBEHHbBIN HEDTSIHOW TEXHUYECKUI
VHUBEPCUTET
MHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'M{PAB/IUKA"

Jucuuniuxaa TengaorexHuka
Cemectp - 7
I'pynna HTT-
BUJIET Ne 15

TepMuyeckoe ypaBHEHHE COCTOSIHUS. Y paBHEHUE COCTOSHUS UICAIbHBIX Ta30B. Y paBHEHHE
Peanbubix razos (Ban-nep Baansca).

[epBbIii 3aKOH TEPMOJUHAMUKA. DHTAJIBIHA. DHTponHs ra3oB. T-S auarpamma.

Uro Takoe cBOOOHAs U BBIHYKIEHHAsI KOHBEKIMS. OCHOBHOM 3aKOH TEIIONPOBOAHOCTH. B
4YeM €ro CyIHOCTb? MHOrocioliHas cTeHKa. TepMuuecKkoe CONPOTUBIIEHUE CTEHKH.
YpaBHEHHUE Ul ONPENEICHUS aICHNs TEMIIEPATYPhl B KaXKJI0M CJIO€ MHOTOCIIONHOM
cTeHKH. KOHTaKkTHOE TEpMUYECKOE COITPOTUBIICHHUE

3aB. xadeapoi
«TennoTexHUKa U TUIPABINKA» P.A-B. Typnyes

«

» 202 r.

'PO3BHEHCKHI IT'OCYJJAPCTBEHHbBIN HE®TSHON TEXHUYECKUI
VHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U T'MJPAB/THKA"

JlucuunnuHa TemioTexHuKa
Cemectp - 7
I'pynma HTT-
BUWJIET Ne 16

[ToHsITHE TEPMOMHAMUYECKON CHCTEMBI (M30IMPOBAaHHAS ¥ HEU30JIMPOBAaHHAS CHCTEMA).
OcHOBHBIE TEPMOJIMHAMUYECKUE MTAPAMETPBI COCTOSTHUS (yIEIbHBINA 00BEM, MIOTHOCTD,
JaBJIeHUE, TEMIIEPATypa).

Bropoii 3akon TepmoanHaMuku. OOBsCHEHHE BTOPOTO 3aKOHA TEPMOJAUHAMUKNA HAa OCHOBE
NPUHLIMNUATBHONW CXEMBbl TEMJIOBOTO ABUTraTteasi. MizMepenue neneBoi
(mone3Hoii) paboTsl B kpyroBoM npornecce. KIIJ[ kpyrosoro mpormecca.
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3. Kaxkue dakropsl onpenensitoT MHHTEHCUBHOCTh KOHBEKTUBHOTO TeIJI000MeHa?
Jlaiite orpeneneHrne NOHITUIO TEPMUYECKOTO CONPOTUBIEHU CTEHKH. [{nunmuHapuyeckas
cTeHka. Bripaxkenue 3akona Oypbe U1 HUIUHAPUYECKON CTeHKU. Bripakenue
3aBHCUMOCTH JJIsl pacyeTa TEIIOBOro MOTOKA Yepe3 LIUINHIPUIECKYIO CTEHKY.
Tepmuueckoe CONPOTUBICHNE HUIUHIPUYECKON CTEHKU.

3aB. kadempoii
«TennorexHuka v TUIPABINKAY P.A-B. Typnyes
« » 202 r.

['PO3HEHCKNI I'OCYJAPCTBEHHBIN HEOGTSIHOM TEXHUYECKUN
VHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIVIOTEXHUKA U T'H/{PAB/IUKA"

JucuuniamHa TenjioTexHuKa
Cemectp - 7
I'pynma HTT-
BUJIET Ne 17

1. Cwmecu uneanpHBIX Ta30B. 3aKk0oH AMara. O0ObeMHBIE 1 MACCOBBIE IO KOMIIOHEHTOB.
Brruncnenme yaensHOro oobema cMecu. Y paBHEHUE COCTOSIHUS U Ta30Bast MOCTOSIHHAS
CMecH.

2. llepsslii 3akoH TepMmoanHamMuku. [loHsTHEe BHYTpeHHeH sHepruu. Paborta pacmupenus.
[uxn Kapno.

3. 3aBucuMOCTh K03 (HUIMEHTA TETIONPOBOHOCTH PA3JIMYHBIX BEIIECTB (METAJIOB,
XKUJKOCTEH U Ta30B) OT Temneparypel. MHorocnoiiHas creHka. TepMuueckoe
COTPOTHUBIICHHE CTEHKHU. Y paBHEHUE JIJIsl ONIPEACTICHUS MaIeHUs TEMIIEPaTyphl B KaXKI0M
CJI0€ MHOTOCJIOMHOW CTEHKH.

3aB. xadeapoi
«TemmoTexHuKa U TUAPABINKAY) P.A-B. Typinyes
« » 202 .

'PO3BHEHCKUI I'OCYJIAPCTBEHHbBIN HE®TSHOM TEXHUYECKHUN
VHUBEPCUTET
UHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIVIOTEXHUKA U T'H{PAB/IUKA"

JlucuunnuHa TemioTexHuKa
Cemectp - 7
I'pynma HTT-
BUJIET Ne 18
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1. Tepmonunamuyeckas cucreMa. Y paBHEHHUE COCTOSIHUS.
VYpaBHEHHE COCTOSHUS UACATBHBIX U PEAIBHBIX Ia30B.

2. Tepmoaunamuueckuii npouecc. [lonsarue penakcannu. Hukin Kapho.

3. Kak Bauser popma cTeHKH Ha BEIMUUHY €€ TEPMUUYECKOTO COITPOTUBIICHHUS.
Huwmmnapuueckas creHka. Beipaxkenue 3akoHa QPypbe 119 UHIMHIPUUECKON CTEHKH.
BripaxxeHne 3aBUCUMOCTH pacyera TEIIOBOTO IMOTOKA Yepe3 HUINHAPUYECKYIO CTEHKY.
Tepmuueckoe CONPOTUBICHUE HUJIMHIAPUIECKON CTEHKH.

3aB. kadeapoii
«TennorexHuka v THAPABINKAY P.A-B. TypnyeB
« » 202 T

'PO3BHEHCKUI IT'OCYJJAPCTBEHHbBIN HE®TSHON TEXHUYECKUI
VYHUBEPCUTET
UHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U I'MJPAB/THKA"

JlucnunnuHa Tenjgorexnuka

Cemectp - 7
I'pynna HTT-

BUWIET Ne 19

1. Cwmecu naeanbHbIX ra3oB. 3akoH AMara. O0ObeMHBIE U MACCOBBIE O KOMIIOHEHTOB.
Brruucnenue ynenpHOro oobeMa cMecu. Y paBHEHHE COCTOSIHUS U Ta30Basi TOCTOSTHHAS
CMECH.

2. llonstue BHyTpeHHel sHepruu. Pabora pacmupenus. Temora.
AHamMTUYECKOE BBIPAKEHUE ITEPBOT0 3aKOHA TEPMOJUHAMUKH.

3. Kak 3aBucutT K03QGUIMEHT TEIIONPOBOAHOCTH PAa3IUYHbBIX BELECTB AJIs
(MeTaJI7I0B, HEMETAJIJIOB, YKUJKOCTEH U ra30B) OT TeMIepaTyphbl.
MHorocnoiiHas cTeHKa. TepMudyeckoe CONPOTHUBIIEHUE CTEHKU. Y paBHEHHE
OIIpEIEJIEHUS MAJIeHHUS TEMIIEPATYPBI B KAJKIOM CIIO€ MHOTOCJIOMHOMN CTEHKH.
KonTakTHOE TEpMUYECcKOe CONPOTUBIICHHUE.

3aB. xadempoii
«TennorexHuka v TUAPABINKA P.A-B. Typnyes
« » 202 r.

'PO3BHEHCKHI I'OCYJIAPCTBEHHbBIN HE®TSHON TEXHUYECKUI
VHUBEPCUTET
UHCTUTYT DHEPTETUKHU
KA®EJIPA "TEIIJIOTEXHUKA U IT'H{PAB/IUKA"

JlucuunnuHa TemioTexHuKa
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Cemectp - 7
I'pynma HTT-

BUJIET Ne 20

1. OcHoBHble TEpMOIMHaMuYeckue napamerpsl coctosauus (P,V,T). YpaBuenue
COCTOSIHUSA /1151 PABHOBECHOW TEPMOJUHAMUYECKON CUCTEMBI.

2. CymHocTs BTOpOro 3akoHa TepmoanHaMuku. [{ukn Kapho.

3. CdopmynupyiTe OCHOBHOM 3aKOH TEIUIOMPOBOAHOCTH.
YpaBHEHHE TEMIIOBOW MPOBOJAUMOCTHI CTEHKHU. TerioBoe uiu
TEPMHUUYECKOE CONIPOTUBIIEHUEM CTEHKHU U €r0 YpaBHECHHUE.

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

'PO3BHEHCKHI IT'OCYJJAPCTBEHHbBIN HEDTSHOW TEXHUYECKUI
VYHUBEPCUTET
WUHCTUTYT DHEPTETUKU
KA®EJIPA "TEIIJIOTEXHUKA U I'MIPAB/THKA"

JlucuunnuHa Temiorexunuka
Cemectp - 7
I'pynma HTT-
BUJIET Ne 21

1. BnyTpeHHss dHEprus CucTeMsl. TerIoeMKOCTb Ia30B.

2. YpaBHEHHE COCTOSHUS UACATBHBIX U peabHBIX Ta30B. OO0beIUHEHHOE
ypaBHeHue MenpaeneeBa-Knanerpona.

3. Kaxkue dakropsl onpenensitoT MHTEHCUBHOCTh KOHBEKTUBHOTO TEIMI000MeHa?
Jaiite onpeeeHne MOHATHUIO TEPMUUECKOTO COITPOTUBIIEHUS CTEHKH.
HuddepennmanbHoe ypaBHEHUE CTAlMOHAPHON TEIIONPOBOJHOCTH AJIS
IIJIOCKOM CTEHKH. 3aBUCUMOCTD /ISl pacdyeTa IIIOTHOCTH TEIJIOBOTO MOTOKA.

3aB. xadeapoit
«TemmoTexHrKa U THIPABIUKAY P.A-B. Typnyes
« » 202 .

I'PO3HEHCKUI FT'OCYIAPCTBEHHBIN HEDGTAHOM TEXHUYECKUI
YHUBEPCUTET
NMHCTUTYT ODHEPI'ETHUKHA
KADEJ[PA "TEIIVIOTEXHUKA U I'MJ[PABJIHKA"
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JucruniamHa TemyioTrexHuKa

Cemectp - 7
I'pynna HTT-

BUWIET Ne 22

1. TepMOI[I/IHaMI/I‘ICCKI/Ie napaMeTpul COCTOSAHUS. YpaBHeHHe COCTOsIHHUA NCAJIbHBIX I'a30B.

2. OOparumsie 1 HeoOpaTuMBbIe Tporiecchl. PaboTa. AHamMTHYECKOE BRIpaKEHUE MTEPBOTO
3aKOHA TEPMOINHAMUKHU.

3. Cdopmynupyiite 0CHOBHOM 3aKOH TEIJIONPOBOAHOCTU. B uem ero cymuocts?
UYro Takoe cBOOOHAs U BbIHYKIEHHAsI KOHBEKIMs. KOHTaKTHBII TEMI000MEH.
OcobeHHOCTH Tepeiaut TEIUIOThI IPU B3aMMHOM KOHTAKTE ABYX Tell.
KoHTakTHOE TepMUYECKOE CONPOTUBIIEHUE.

3aB. kadenpoii
«TennorexHuka U TUAPABINKA P.A-B. Typnyes
« » 202 T

'PO3BHEHCKHI T'OCYJJAPCTBEHHbBIU HEDTSIHOM TEXHUYECKUI
VHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEITVIOTEXHUKA U T'H{PAB/IUKA"

JucuuniauHa TenjorexHuKa
Cemectp - 7
I'pymnima HTT-
BUJIET Ne 23

1. TepMO,Z[I/IHaMI/I‘-ICCKaSI cucrema. TepMOJII/IHaMI/I‘-ICCKI/Iﬁ mnmpomnecc. IlonsTtue peirakcaluu.

2. Bropoii 3akon repmoanHamukn. [{ukn Kapro. KITJ] nuxna Kapno.

3. Kak onpenensiercst K03 GUIMEHT TEIIOOTIAYH 0L U3 KPUTEPHATBHOTO
ypaBHeHHs. KakoBa B3aMOCBsI3b MKy K03()(PUIIMEHTOM TEIIONpPOBOJHOCTH
Y HaKJIOHOM TEMIIEPATYPHOU KPUBOM 11O TOJIIMHE TEIIOBOW U30JISALNH.

3aB. xadeapoit
«TennorexHuka U THAPABINKA P.A-B. Typnyes
« » 202 T
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['PO3BHEHCKUI I'OCYJJAPCTBEHHbBIN HEDTSIHOW TEXHUYECKUI
YHUBEPCUTET
UHCTUTYT DHEPI'ETUKU
KA®EJIPA "TEIIJIOTEXHUKA U THJPAB/IUKA"

JucuunnuHa TemyiorexHuKa
Cemectp - 7
I'pynna HTT-
BUJIET Ne 24

1. OcHoBHbIE TEPMOJIMHAMUYECKHUE MTAPAMETPhI COCTOSIHUS (yIeIbHBINA 00BEM, MIIOTHOCTD,
NaBJIEHUE, TEMIIEPATypa).
TennoeMKoCTh Ta30B.

2. PV-gmarpamma BOJSHOTO mapa.
CaolicTBa BOJIIHOTO TIapa.

3. KakoB xapakrep U3MEHEHHs TeMIepaTyphl 10 TOJIIIMHE TUIOCKON M IMIMHAPUIECKOM
cteHok? IlnoTHOCTH TEmIOBOro notoka. JInHUM TEmoBoro NoToka. MOIIHOCTH TEMJIOBOIO
notoka. KoapuImeHT TerionpoBoAHOCTH. TerIonpoBOIHOCTh OJHOCIOWHOM,
MHOT'OCJIOMHOH, MJI0CKOH HUIMHAPUYECKOH U cheprudecKoil CTEHOK.

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

4.7. Bapuantel PI'P u nomamuaux 3aganui

3agaya JI-1. Omnpenenuts aOCONIOTHOE JaBiieHHE, aOCOJIIOTHYIO TeMIeparTypy,
yIIeNbHBIM 00beM M IUIOTHOCTH ra3a, 3alOJHSIONIETO COCY[, €cl 0apoMeTpUyYecKoe JaBlieHUEe
atMocdepHOro Bo3ayxa coctaBiseT 745 mm.pm.cm. Ha cocyne ycranoBiaeHa V -oOpasHas
TpyOKa, 3allOJHEHHAs! PTYThbIO, C MOMOIILI0 KOTOPOU (PUKCHUpYETCs: a) U30BITOUHOE JaBICHHE
Puss 5 0) pazpexkeHue Pgux (PUCYHOK).
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Bun pucynka (a wnm 0), 3HayeHus maccel raza M , oobema V u Temmeparypel 1
BbIpa)KEHHOH B rpaaycax Llenbcus, BBIOMpaOT U3 TaOINLBl HCXOAHBIX JAHHBIX IO HOPSAKOBOMY
HOMEpY CTYJIEHTa B CIIMCKE aKaJIeMUYECKOM IPYIIIbI.

Taoauma 1
Bapuanr | Pu- Pyss, ) I V, m, T,
CYHOK | MM.pm.cm | MM.pm.cm a K2 °C
1 0 - 140 325 0,331 25
2 0 - 150 340 0,214 152
3 0 - 160 360 0,315 227
4 0 - 170 380 0,180 27
5 0 - 180 400 0,287 327
6 0 - 190 425 0,435 215
7 o - 200 450 0,177 427
8 0 - 225 475 0,238 27
9 o - 250 500 0,197 132
10 0 - 275 200 0,082 156
11 0 - 300 125 0,095 186
12 o - 325 375 0,128 30
13 0 - 350 415 0,093 15
14 o - 375 370 0,067 7
15 0 - 400 350 0,114 268
16 o - 420 380 0,144 245
17 0 - 435 700 0,220 178
18 0 - 450 525 0,218 132
19 o - 475 570 0,115 177
20 ) - 500 590 0,108 28
21 o - 525 300 0,319 85
22 ) - 550 280 0,225 115
23 o - 575 435 0,342 230
24 o - 600 372 0,311 255
I e A O A

25 a 140 - 325 0,450 29
26 a 150 - 340 0,495 85
27 a 160 - 360 0,395 157
28 a 170 - 380 0,315 147
29 a 180 - 400 0,523 107
30 a 190 - 425 0,910 57
31 a 200 - 450 0,785 63
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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

3apaua JI-2. B mpouecce cxkatus B KOMIPECCOpe JaBJIEHHUE BO3JlyXa B HEKOTOpHIE
MOMEHTBI BpeMEHU cocTtaBimsiiio P1 , P2, P . BoIpa3zuTe HaubosblIee U3 YKa3aHHbBIX
JIaBJICHUI B MeramackajisiX, a HauMeHbllee - B MWUIMMETpax pryrHoro ctonba. McxoaHble
JIAHHBIE BHIOMPAIOT U3 TAOJINIIBI COTIIACHO MOPAIKOBOMY HOMEPY, YKa3aHHOMY IPEIo1aBaTeIeM.
Hcxonnble nanHble Tabnuua 2

3agaya /[-3. Ilo naHHBIM HCHBITaHUN NMapoBOW TYpOMHBI pa3pekeHHe B €€ KOHJEHCcAaTope
coctaBisieT X %, mpu 6apoMeTpuueckoM JaBieHUN Paap, klla, nt, °C. OnpenenuTs JaBieHNUE
B KOHJleHcatope, MIla?

Hcxonnnie nanuble, Tadiuia 2

Tabauna 2
Bapuanrt 3agaua 2 3agaua 3
Py, Py, P3 X, Piap, T,
Kec/m? bap Kkec/cm? % Klla °oc

1 4103 0,6 0,25 94 97 125
2 510° 2,0 0,04 85 100 225
3 600 0,01 10,0 88 98 78
4 8000 0,08 8,0 76 85 136
5 7000 3,0 6,0 73 99 115
6 250 3,2 0,8 92 110 119
7 7-10° 0,7 0,5 69 95 135
8 310 0,25 0,7 89 100 145
9 610° 0,04 5,0 95 88 158
10 15000 10,0 4,2 67 98 126
11 4107 8,0 0,08 96 105 117
12 6000 6,0 5,0 75 115 225
13 9000 0,8 1,0 84 81 124
14 150 0,5 1,2 70 96 111
15 260 0,7 2,5 80 90 113
16 350 5,0 0,06 92 85 124
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17 400 42 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
21 210° 1,2 0,64 68 85 114
22 3,310° 2,5 25 89 89 112
23 7,2:10° 0,06 15 65 112 110
24 2102 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 8102 38 0,085 66 95 78
29 5,510° 0,86 0,45 75 108 136
30 3,8102 0,64 0,4 85 94 115
31 200 25 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 6,5:102 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 555103 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 3104 7,0 0,7 69 90 95
50 4500 7.8 5,25 77 115 85

4.8. KonTpoabHbIe 3a1a4¥ ISl IPOBeIeHUA TeKYIeld aTTecTaluy CTY/IeHTOB

Bapuant 1

1. 3anucarh COOTHOILIEHUE MEXKAY SAMHHUIIAMU JIABJICHUS:
lam= ... kec/em® = ... kee/m®= ... Ila = ... MI1a.
2. U306bITO4HOE HaBJiIEHUE

napa B TemiooOMeHHHKe paBHO 3,2 Mlla npu
OGapoMeTpUYECKOM AaBiCHUU 725 mm. pm.cm. YUeMy paBHO M30BITOYHOE JaBJICHHE B amrapare,
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€CIIi TOoKazaHue OapomeTpa MOBBICHIOCH A0 785 mm. pm.cm., a COCTOSHHE MHapa OCTaloCh
MIPEKHUM?

3. B maponieperpeBareine nap neperpesaercs ot 590 no 1890 °C. Onpenenuts 3HaYCHUS
Ha4YaJIbHOM M KOHEYHOH TeMIiepaTyp mapa B aOCOJIOTHOW TeMmIeparypHou mikaie. Paccuurarh
nepernaj TeMIepaTyp B naponeperpenarene B rpagycax Llenscus u KenbBuna.

4. B cocyne oobsemom 300 7 Haxomutes 0,15 xe raza mpu paspesxkenuu 500 mm.pm.cm.
Onpenenuth abCOMIOTHOE AaBiieHue napa B cocynae ([la, Mlla), ynenbHbI 00BEM U TUIOTHOCTH
rasza, eciu 0apoMeTpuuecKoe JIaBleHUE NPUHATO 745 mm. pm.cm.

5. J1o xakoii BICOTBI N, HY)KHO HAJIUTh KHUJKOCTh B HIMJIMHAPUYCCKUHN cocyn paaunyca R ,
4yTOOBI cuia F , ¢ KOTOpo# XKUAKOCTh JaBUT Ha OOKOBYIO MOBEPXHOCTh COCY/1a, ObLIa paBHA CHIIE
IaBJICHUS Ha THO?

Bapuaurt 2
1. VY CTaHOBUTH COOTHOILIEHUE MEXAY €AUHULIAMH JIaBJICHUS:

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

2. B nmnMHape ¢ MOJABMKHBIM MOPILIHEM 3akKitodeH ra3. YtoObl yaepxkaTh HOpPIIEHb B
paBHOBECHH, Ha HEr0 HEOOXOAMMO YCTAaHOBHUTH THUPIO, co3maronryro cuiny 100 H. ITnomans
nonepeunoro ceuenus nopuas 0,01 2. KakoBo abcomoTHOE JaBIeHUe Ta3a B UIMHPE, eCIIH
GapomeTpHUecKoe aapienHue pasHo 100 kH/m??

3. Jns 1OpoBEepKH TEPMOMETPOB MCIOJB3YIOT XOpPOIIO M3BECTHBIE TEMIEPaTyphl
IUTaBJICHUS, KATICHUSI ¥ BO3TOHKHU BemiecTBa. [IpuMepaMu MOTYT CITy>KUTh TeMIepaTyphl:

kunenus Oz 183,0 °C;

BO3TOHKH S 78,52 °C;

riaBnenus Pt 1764 °C.

OnpenenuTts 3TU TEMIIEPATYpbl B AOCOIIOTHON HIKAJIE.

4. OnuH KUJIOMOMb Tasa TpM HOPMAIbHBIX YCIOBUAX MMeeT muoTHocTh 0,804 xr/me.
Kakoti 30 ras?

5. Kak Hy»HO U3MEHUTH IIKaTy OapoMeTpu4ecKoil TpyOKH, HaKJIOHEHHOH oA yriom 60°
K BEpPTUK&JIU, YTOObI OTCYET MOKHO OBLIO MPOM3BOAMTH B MUJUIMMETpPaX PTYTHOTO cToJiOa?
Kakoiil iMHBI HYHO B34Th TPYOKY?

Bapuant 3
1. VYka3aTb  COOTHOIIEHME  MEXAY  €AUHHUIAMM  TEIJIOTBI U paboThI:

L xxan = ... Joc = ... klfoic = ... Mo,

1 kBm u= .. xllouc=..JHou=..M/Ix=.. kxan.

2. Bo ckoiapkO pa3  U3MEHHUTCA  JaBlieHHME TIapa, MpPOXOJAALIEro  yepes
TypOHMHY, eciiu niepe]] TYpOUHOH U30bITOUHOE JaBieHue paBHo 8,95 Mlla,
a mocne TypOuHBI paspexkeHue coctaBiser 720 mm. pm.cm.? bapomerpuueckoe aaBiIeHHE
npussTh 1,01 oap.

3. lns ompeneneHus TEMIOEMKOCTH Ta3a MOYKHO HMCIONB30BaTh Beipakenue C = a + bt.
, e a, b - mocrosiuHbie K03 duIMeHTsI; - TeMnepatypa B rpaaycax Llenbcus. Hamucats 310
BbIpa)KEHUE, UCTIONb3Ysl OHATUE a0COIIOTHOM TeMIepaTyphbl.

4. Onpenenuth IUIOTHOCTh M YyHENbHBIH 00beM Bojopona (Hz2) mpu HOpmambHBIX
YCIIOBHSIX.

5. B mmnmHApWYeckuid cocyl HAIUTO PAaBHOE MO Macce KOJMYECTBO BOIBI M PTYTH.
Oomrast BeIcoTa cronba xuakocreir B cocyne h = 143 cu. Ompenenuts AaBieHUE HA JHO
cocyna. [InotHOCTE pTyTH pp = 13,6:'10° K2/M°, ImoTHOCTE BomBI ps = 10% K2/as’.

Bapuant 4
1. Yka3arb COOTHOIIEHUE MEXAY €AMHUILIAMU JaBICHUS:

0,6 Mlla = ... klla = ... Ila = ... mm.pm.cm.
2. st MIPeIyIPExKACHUS UCHIApEHUsT  PTYTH u3 TPyOKHU PTYTHOTO
MaHOMETpa HaJ YPOBHEM PTYTH HAJIWBAIOT CJIOM Bozbl. ONpeneauTh aOCOIIOTHOE JaBlICHUE
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(71a), ecnu BBIcOTa cTONIOA PTYTH 537 MM.pm.cm., @ BBICOTA BOIBI HAJ PTYThIO paBHA 165 mm.
Bbapomerpuueckoe nasinenue 763 mm.pm.cm.

3. 3Has COOTHOIICHNE MEXIy a0CONIOTHOM TEMIIepaTypHOW IIKAJIOW M MEXIyHapOIHOH
100-rpamycHoit mkanoit Llenscus, ykazats, ckoinbkuM KembBuHam cootBercTByrOT 0, -20, -50,
3,0, 100 °C. Beipa3uTs TeMIiepaTypy adCOIIOTHOTO HYJIS B rpagycax Llenbcus.

4. YcTaHOBHUTb, OJMHAKOBBI JIM COCTOSIHMSI pabodyero Teia, XapaKTepU3YIOLIUecs
CIIETYIOIIUMHU 3HAYECHUSIMU TIapaMeTpoB. [lepBoe cocrosiHue:

P1 = 0,15 Mila, p1 = 0,75 Kr/mS. Bropoe cocrostaue: P2 = 1125 mm.pm.cm., V2 = 6 M,
m2 = 4,5 ke.

5. umuugpuyeckuit cocyn wMaccod 10 Kr, MmIomaab OCHOBaHUS KOTOPOTO
paBHa 80 cm, HakpbIBaeTCs KpbHINKOW. [Ipw BBIKaYMBaHWHM BO3JIyXa M3 COCyJa KpBIIIKA
IPIXKUMaeTcsl K cocyay atMochepHbIM (6apoMeTpuueckum) AaBieHueM. Eciu Bo3ayx oTkauaH
0 JTABJICHUS 50 MM.pm.cm., TO Kakou JOJKHA
OBITH Macca rpy3a, IPUBEIIEHHOTO K COCY/y, YTOOBI OTOPBATh €r0 OT KPBIIIKU?

Bapuanr S
l. YcTaHOBUTH COOTHOULIEHUE MEXKIY €MHULIAMH paboThL:

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

2. Pazpexenwme B JOBIMOXOJE  MApoOBOTO  KOTJIA  H3MEPSETCS  TSITOMEPOM
C YIJIOM HakjJIoOHa TPYOKHM K Tropu3oHTy, paBHbiM 30°. JlnuHa crTonba  BOIBI,
OTCYHTAHHAs MO IMIKajJe Tsaromepa, paBHa 160 wmm.  Onpenenuth  aOCOTIOTHOE
naenenue rasa  (Mlla), ecnu  moka3zaHue — Oapomerpa  paBHO 746 mm.pm.cm.

(pUCyHOK).

¥ Pdap
T

—_—

r——
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3. Kakas temnepatypa Boite: 5 °C unu 250 K? CxonbkuM KenbBHHAM COOTBETCTBYET
TemreparypHsiid uaTepBan At =5 °C?

4. B cocyne Bmectumoctbto 500 7 coxmepxurca 0,368 ke BOOJHOrO mapa Ipu
n30brTouHoM AasieHuu 0,76 6ap. OnpenenuTs abCOMIOTHOE AaBieHUE napa B cocyne (Mlla), a
TaKXe MJIOTHOCTh U yJEJbHBIH 00beM Mapa, eciau 0apoMeTpuueckoe AaBiieHHe cocTaBiser 750
MM.pm.cm.

5. Ha xakyl MakCHUMaJbHYIO BBICOTY BCACBHIBAIOIIMN HACOC MOXET MOAHSTH PTYTh B
TpyOKe, eciu aTMocdepHoe naBenue pasHo 0,93-10° [7a?

Bapuanr 6
1. Yka3arb, CKOJIBKUM MIJIJTUMETPAM PTYTHOTO CTOJI0a COOTBETCTBYET
lLamu=.., 16ap = ..., 1 k[/cm?, Py = ... Py - HopMadbHOE aTMOc(epHOE JaBiIeHue,

uinu ¢uznueckas armocdepa.

2. ITneBmatnueckuii npecc quamerpom 0,4 M passuBaet ycunue 635000 H. Onpenenuthb
aOCoOJIIOTHOE JaBjieHuE Bo3ayxa B mwinuHApe (Mlla), ecnmu OGapoMeTpudeckoe naBieHue 745
MM.pm.cm.

3. Baxneiimeld xapakTEpUCTHKON pabOYMX TeJ SBIISCTCS KPUTHYECKas TeMmIeparypa.
Jnis xucnoposa, Bo3iyxa M aMMHaKa 3Ta TeMIleparypa paBHa cooTBeTcTBeHHO -118,1; --140,7;
132,4 °C. HaiiTy 3Ha4eHHs yKa3aHHBIX TEMIIEPaTyp B aOCONIOTHON TEMIIEpaTypHOH IIKae.
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4. B cocyne Bmectumoctbio 400 7 wnaxomutca 0,4 ke raza mpu pazpexenun 400
mm.pm.cm. Onpenenuts adCOIIOTHOE JaBJIEHUE Tra3a B COCYZE, BbIpa3uB €ro B Meramnackajisix U
Oapax, a TaKKe HAWTU IUIOTHOCTb W YJeNbHBIH 00BeM raza. IlpuHsare Oapomerpuueckoe
JlaBJICHUE paBHbIM 745 mm.pm.cm.

5. Onna u3 OyTHUIOK HAroJIHEHa BOAOH, Ipyras - pTyThio. [loToHeT Tu OyTHUIKA C BOJIOM,
ecliu OmyCcTUTh ee B Boay? IloToHeT nu OyThUIKa CO PTYTbIO, €CIIU OIYCTUTh €€ B pTyTh? OTBET
JaThb, YYUTBIBAS, UTO Ppm = Pemexra = Peodw

Bapuant 7
1. YcTaHOBUTH COOTHOILICHUE MEXIY €IMHUIIAMH MOIIIHOCTH:

1 kxan/u = ... Bm.

2. PTyTHBII BakyymMMeTp, NPUCOCAMHEHHBIM K COCyAy, MOKa3bIBaeT paspexxenue 420
MM.pT.cT. JlaBnenue armocdepHoro Bosayxa 99 xlla. Onpenenuth abCONIOTHOE JABJICHHE B
CoCyZie B Meramnackaisx, 6apax, KUJIOmacKasx.

3. Kaxas Temmeparypa Hmwxe: -125 °C win 78 K, 315 K wim 42 °C? Cxonbkum
KEJIbBUHBIM COOTBETCTBYET TeMIlepaTypHblii uHTEepBan At =78 °C?

4. OMH KMIIOMOJTb Ta3a IPU HOPMAJIbHEIX YCIOBHAX UMEET IIOoTHOCTH 1,43 ke/m®. Kakoii
3TO ras?

5. IlpenoxpaHuTenbHbIN KIanaH NapoBOro KOTiia (PUCYHOK) JAOJKEH OTKPBIBATHCS MpU
naienuu P . [lnomans 3akpeiBaeMOro KiianaHoM OTBEpCTUs paBHa S . Ha kakoMm paccTosiHUU OT
OocH BpalleHus: Hajgo noMectuTh rpy3 C maccoit M, ecnu ropu3oHTanbHBIA CTEPKEHb UMEET
maccy mu gmuay OB=1, aOA =0,2517?

I » "

Bapuant 8

l. YcTaHOBUTH COOTHOILIEHUS MEXIy eAMHUIIAMH JIaBJICHUSI:
01Mlla=..1a=..«xlla=... 6ap =... mm.pm.cm.

2. MaHomeTp, YCTaHOBJEHHBIH Ha  pECHUBEpPE CO  CXKaTbiM  BO3JYXOM,
nokassiBaeT nasnenue 1,5 MIla. bBapomerpudeckoe nasinenue 740 mm. pm.cm.
Onpenenuth aOCOMIOTHOE JaBJICHHUE BO3yXa B pecuBepe. OTBET AaTh B MeTamacKaisix U 6apax.

3. KakoBwl TemmiepaTypbl aOCOJIIOTHOTO HYJISl, TPDOWHOW TOYKH W TOYKH KHUIICHHUS BOJIBI
pu HOpManbHOM aTMocdepHoM naBieHuu 760 mm.pm.cm. no mkane Kenspuna?

4. OmnpenenuTh IUIOTHOCTh M YAENbHBI O00BbEM YIJIEKHUCIOrO ra3za IpU HOPMaJbHBIX
YCIOBUSX.

5. T'-o0pa3nas TpyOKa, JUIMHHOE KOJICHO KOTOPOW OTKPBITO, HAIOJHEHA BOIOPOJIOM.
Kyna Oynet BeIrHyTa pe3nHOBas MJIEHKA, 3aKPHIBAIOIIAs KOPOTKOE KOJIEHO TPYOKHU?

Bapuant 9

1. YCTaHOBUTH COOTHOILIEHUE MEXKIY €AMHHUIIAMH TEIUIOTHI:

1kxan = ... koic = ... [Pic = ... M]orc.

2. PTyTHBI BaKkyyMMeTp, IPUCOECINHEHHBIA K KOHJEHCATOPY, ITOKA3bIBAET pa3peKeHUe
512,5 mm.pm.cm. npu Temnepatrype 0 °C. AtmocdepHoe naBiaeHue mo pryrHomy 6apomerpy 729
MM.pm.cm. TIpU TOH ke Temmeparype. OnpenenuTs abCONIOTHOE NaBJIeHHE B KOHIEHCATOPE B
Meranackaisx.
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3. Jlns onpeenieHnsl TEIIOEMKOCTHU Ta3a PEKOMEHYeTCs UCTIOIb30BaTh Belpaxenue C =
a + bt + et?, rme a, be - mocrosHHBIE KOX)UIMEHTH; t - TeMIepaTypa, BHIPAKCHHAS B
rpanycax Llenbcus. Hanucath 3aBUCMMOCTD TEIUIOEMKOCTH OT TEMIIEPATyphl, €CJIU B KaueCTBE
aprymMeHTa OyJIeT UCIIOJIb30BaThCs TeMreparypa B KeabBuHax.

4. YcCTaHOBWUTH, OJMHAKOBHI JIM COCTOSIHMS pabodero Tena, XapaKTepU3YIOIIHeCs
CJICIYIOIIMMH 3HAYCHHUSMH TTapaMeTPOB: MIEPBOE COCTOSTHUE -

t1 = 15 °C; p1 = 0,25 m3/ke; BrOpoe cocrostaue — t2 = 293 K, V = 8 1%, m = 10 x2?

5. B munuHApUYECKyl0 eMKocTh auamerpom D = 25 cm HamuTa Boma, 3aHMMalomas
oobem V = 12 . KakoBo jgaBneHMe BOJABI HAa CTEHKY €MKOCTH Ha  BBI
cote 10 cm ot nHa? I110THOCTH BOBI MPUHSTH 103 x2/m®.

Bapuant 10
1. YcTaHOBUTH COOTHOILLIEHUE MEXIY €IMHULIaMH paboTshr:

1xBm u=..Jbc=..«xlu =...KKal.

2. IlueBmatuueckuili mnpecc jguamerpom 0,5 wm pasBuBaer ycwime 1 MH
npu  OapomeTpuyeckoMm  naBiaeHun 745  wmm.pm.cm. KakoBo  aOCONIOTHOE  YCHIIWE,
pa3BUBaeMoOeE MPECCOM, €CIH MTPH HEM3MEHHOM a0COIOTHOM JJaBJICHUH BO3TyXa
B IIWJIMH/IpE MIpecca bapoMeTpruyecKoe qaBieHue Bo3pactaer A0 760 mm.pm.cm.?

3. Kakas remneparypa Bbiuie: 40 °C unu 340 K? Bripa3uThk TemMnepaTypHblil HHTEpBai At
=40 K B rpagycax Llenbcus.

4. B cocyne Bmectumoctbio 200 7 conepxutcs 0,870 ke raza npu n30bITOYHOM JIABICHUU
0,08. Ompenenuth aOCOMIOTHOE JaBIEHUE B COCYE, IJIOTHOCTh M YAENbHBIM 00beM rasza, eciiu
OapoMeTpuYecKoe aBiIeHUe cocTapisieT 750 mm.pm.cm.

5. HopmanbHas TemmepaTypa Tesa uenoBeka coctasiuseT 37 °C. o mkane ®apenreiita?

Bapmuanr 11
I.YCTaHOBI/ITB COOTHOLICHUC Me>1<)1y CINHNIIaMH MOIITHOCTH.

1 kxan/u = ... Bm.

2. B Havane pacxoJ0BaHMs BO3/lyXa MaHOMETP Ha BO3AYIIHOM OaJUIOHE MOKa3bIBaeT 2,5
Mlla, a B xoHUe ero mokazanue coctaBwio 0,5 6ap. Ilokazanue OGapomerpa pasHo 700
mMm.pm.cm. Bo CKOJNBKO pa3 yrajuo JaBjieHHe Bo3ayxa B OaylsioHe?

3. IIpu u3mepeHrHr 6apOMETPUUECKOrO AABICHHS BBICOTOM PTYTHOrO CTOI0A BBOAMUTCS
NonpaBKa Ha TeMIIEpaTypy OKpYXKarolle cpelibl, BbipaxkaeMasi (popMyJioit P = Psyp (1-
0,000172 t),

rae t - temneparypa, °C. Hanucarh 3TO BBIpa)X€HHE TakK, 4TOOBI €ro MOXHO ObLIO
MCIIOJIb30BaTh IIPH YCIOBUH, YTO TEMIEpaTypa Belpaxaercs B KenbBuHax.

4. Bo ckonbKO pa3 oTiamyaercs mioTHOCTh MeTana CHs ot mumotHOCTH KHcimopona O
IIPY HOPMAJIBHBIX YCIOBHSIX?

A A A 5. Hunmuaap nuamerpom 200 mm TUIOTHO 3aKphIT
MOABEIICHHBIM HA MPYKUHE MOPIITHEM, YCIOBHO HEBECOMBIM
u D Sap CKONB3AIMM 0e3 TpeHus. B munmmHape oOpa3oBaH BakyyM,

coctapisitouit 90 % OGapomeTpuueckoro AaBiaeHUS Pogp =

—— 0,101 MlIla. Onpenenuts cuily HaTSHKEHMs NPYKUHBI, €CIIN
A 925 TIOPIIIEHB HETIOIBUKEH.
wIoW e
P 5o
200 m_| Bapuant 12
e 1. YcTaHOBUTH COOTHOIICHHE MEXIY €IUHUIIAMU
JTaBJICHUS:
lam = ... kec/em = ... kec/m = ... Ila = ... bap.
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2. Jlns u3MepeHus YypOBHS >KUIKOCTH B COCYAE HWHOTAA HCIOJB3YEeTCS YCTPOHCTBO,
MOKa3aHHOE Ha puCcyHKe. OnpeneuTh
ypoBeHb OcH3UHA B Oake, eciiu
h =220 mm.pm.cm., a WIOTHOCTH P =
840 xe/m>.

3. TemnepaTypa mapa mnocie MpoXOoKISHHS €ro Yepe3 MmaporeperpeBareib yBeInuniIach
Ha 250 °C. Yemy paBHO yBenuueHue temneparypbl B KenpBunax? Kakosa TeMmeparypa napa Ha
BBIXOJIE U3 mapomneperpeBatens B KenpBuHax, eciu Ha BXojie oHa coctaBuia 1000 °C?

4. Iucrepna Bmemaer 2-10% ke Bozasl mpu Temmeparype 20 °C. IlomectuTcs nu B 3TOi
nucrepHe 2,5 m° GersuHa?

5. KakoBo naBineHue B LWIMHJPE IO/ IOPLUIHEM, €CIM INOpUIEHb YAEPKUBAEeTCI B
paBHOBECHM C TIOMOIIBIO CTEpPXHS, BIOIb KOTOoporo aeiictByer cuina F =9.8 H  (pucyHoKk)
[Tnomane mopmHs S = 7 cy? . CTepikeHb COCTAaBIAET ¢ HOPMAIbIO K MOPUIHIO yrol o = 30°.

AtMmocdepHoe nasnenue Psyp = 0,1 MIla. Tpenuem npeHeOpedb.

Bapuanr 13
1. YcraHOBUTH COOTHOILIEHUE MEXAY eAuHuIamMu aasnenus: 1 Mlla = ... 6ap = ... Ila =

. klla.

2. OmpenenuTh aOCONIIOTHOE JIaBJICHUE NTapa B KOHJIEHCATOPE, €CIIM MOKa3aHUe PTYTHOTO
BakyymmeTpa paBHO 705 mm.pm.cm., a mokazanume Oapomerpa - 752 mm pm.cm. JlaBieHue
BBIPA3UTh B MEranacKasx.

3. Cea3p wmexay 100-rpamycHoit mikamoit Ilenmbcus, aOCoOMIOTHON TeMIiepaTypHOU
HIKaJIOW U NpUMEHseMol 3a pyOexoMm mikanoil dapeHreiiTa MOKHO MOKa3aTh B BHUJE CXEMBI.
BriBecTn camocTosTensHO hopmyity s nepecueta t °C B t F ¢ yuetom:

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

4. Onpenenutb 06beM 100 Kr ra3a Bogopo/ia Npu HOPMaIbHBIX YCIOBUSX.

5. JlaBnenue mapa Ha BXoj€ B TypOuHY T aTOMHOM 3JIEKTPOCTAHIIMHU, MO MACHOPTHBIM
JaHHbIM, Po = 6,65 MIla. JlaBneHue mapa Ha BBIXOJE U3 peakTopa P U3MEpeHO MaHOMETPOM,
IpaayHpOBaHHBIM B TEXHWYECKUX atMochepax, m Oyaer P, = 68,6 am mnpum mokazaHun
6apometpa B nomenieHU ADC P = 745 ym.pm.cm. JIns oGecniedenus coOIIOICHUS MaCTIOPTHBIX
JaHHBIX TYpOWHBI OLIEHUTh MAaKCHUMAaJbHO JOMYCTUMYIO motepto nasienus A P, Mlla, B
TpyOOIpOBO/IE.

Bapuant 14
1. YcTaHOBUTH COOTHOIIEHUE MEXKIY SIUHUIIAMHA PAOOTHI:
0,5 kxan = ... klloic = ... kBm - u.
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2. Tsaromep TOKa3bIBaeT pa3pekeHHEe Ta30B B JBIMOBOM  TpyOe, paBHOE
83 mm.pm.cm. Onpenenuth abCOMIOTHOE JaBJICHUE Ta30B B Oapax, €ciau moka3zaHue GapomMerpa
97 klla.
3. Temneparypa BoasiHoro mapa 300 °C. Ha ckonbko IpaaycoB €ro Hajo IeperpeThb,
4yT00BI TeMIeparypa napa gocruria 773 K?
4. YcTaHOBHUTb, OJMHAKOBBI JIM COCTOSIHUS paboyero Tena, XapaKTepU3YIOLIUECs
CJIEYIOIMMHY 3HAYEHUSIMU [IapaMETPOB: IIEPBOE COCTOSIHUE -
P1=17,2 MIIa, V1- 0,004 r°%/xe; BTOPOE COCTOSTHUE — P2 = 2485 mm.pm.cm.
Vo= 0,4 »%, m =100 xe.
5. B kene3HOMOpPOKHOM  LMCTEpHE  HAXOAMTCS  BSA3KHK  MaszyT.  UToObI
CJIUTHh Ma3yT B YCIOBHUSIX MOPO3HOM MOTO/IBI, €T0 HY>KHO OBLIO pa30TrpeTh.
s 3TOrO Yepe3 BEpXHHUM JIOK LHUCTEPHBI OMYCTUIM TPYyOy, MO KOTOPOH
MOJIAJIM HACBIICHHBIA BOASHOM map. Koraa Ma3yT ObUT MOJIHOCTBIO CIHT, TPYOy U3
LIUCTEPHbl BBIHYJIHM, a JIOK HEMEJICHHO TepMETHYEeCKH 3akpbuid. Yepes
. HEKOTOPOE BPEeMsI IUCTEPHA ObLIIa CMATa aTMOC(EPHBIM JTaBICHUCM.
£ Onpenenuth CyMMapHYIO Pe3yJIbTUPYIOUIYIO CHly F, MPHIOXKEHHYIO K
HIDKHEW MOJI0OBUHE OOKOBOM MOBEPXHOCTU IIUCTEPHBI, €CIIU U3BECTHO, YTO MOCTIE
KOHJCHCAllUd B  LUCTepHE Bcero mapa B  HeH  oOpaszoBajics  BaKyyMm
P ¢ac = 700 mm.pm.cm. Bapomerpuueckoe nasienue  Pgsop = 0,1 MIla. Pa3zmeps! mictepHsr: | =
6000 mm, D = 2000 mm.

Bapuant 15

1. HaiiTi COOTHOIICHHE MKy SAUHUIIAMH JaBJICHHsI, PA0OTHI U MOIITHOCTH:
1am = ... kec/em?® = ... kec/m?

1 xkecm = ... e, 1 kec -m/c = ... Bm.

2. B 1pyOke BakyymMMmeTpa BBICOTa CTOJ0a pTyTH cocTaBisieT 546 mm.pm.cm. Hapg
PTYThIO HaXOJUTCsA CTOJO BOAbI BbicoTOM 47 mm. bapomerpuueckoe naBieHHWe paBHO 736
mm.pm.cm. OtnpenenuTh abCONIOTHOE NaBlieHUE B cocyne, Mlla.

*’/_ﬁ\* *P&P
= N
p h €os
IR '
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3. Kakas tremnieparypa Bbitie: 75 °C unu 425 K? Boipa3uTh TemnepaTypHblii nHTepBai At
=75 °C B rpagycax abCONIOTHOM TeMIEepaTypHOM IIKaJIbI.

4. B mapocOopHuke HaxomuTcsi BoAsHOW map maccor 300 xe. Ompemenutb 00beM
napoc6opHUKa M°, eciH yAenbHbIA 06beM mapa V = 20,2 v/ke.

5. V3kas mMauHIpHYecKas TpyOka JummHOM | , 3amasHHAs ¢ OJHOTO KOHIIA, COIEPIKUT
BO3/lyX, OTAEJCHHBIH OT HAapYXHOro cromdoom pryru JumHOoW h  TpyOka pacnoioxeHa
OTKPBITHIM KOHIIOM BBepX. Kakoi Obuta jgmmua | cromba Bo3myxa B TpyOKe, €Ciu TpH
NEepeBEPTHIBAHUN TPYOKH OTKPBITBIM KOHIIOM BHHM3 M3 TPYOKM BBUIMJIACh IOJIOBHHA PTYTH?
[110THOCTH PTYTH paBHA ppm , aTMOChEpHOE AaBieHue Psqp

4.9 YPABHEHHUE COCTOSsIHUSA UJEAJIBHBIX TA30B
3agaua 4

Komrmpeccop BcaceiBaer V' atmochepHoro Bo3ayxa 3a T , MUH, ipu Temmepatype t1, °C,
u nasiaeHuu P1 MIla, u HarHETaeT ero B pesepByap ooseMoM V . 3a Kakoe BpeMsi KOMIIPECCOP

62



HAaIlOJIHUT pe3epByap 10 nAasieHus Pz, Mlla, ecnu TeMmeparypa BO3AyXa B pPeE3epByape

nocturHer tp, °C ? [epen HamomHEHHEM pe3epByap ObLI coeuneH ¢ atmochepoit (Psyp = P1).
Hcxonnble JaHHbIe, Ta0IMIA 3

Tabauna 3
Ne Vi, T, {1, P \/3 P to,
Bapuanra | u° MUH e Mlla M Mlla e
1 3,8 1,0 10 0,08 8,5 2,0 52
2 4,0 1,2 12 0,06 7,0 2,5 30
3 3,5 1,0 14 0,1 5,6 3,0 26
4 5,0 1,05 16 0,14 10,2 3,5 28
9) 5,6 1,56 17 0,11 9,8 3,2 48
6 4,5 1,23 20 0,09 12,1 4,0 o4
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 15 25 0,06 15,3 4,6 58
23 4,6 2,5 30 0,1 8,4 3,7 42
24 3,2 2,8 28 0,14 5,6 4,5 44
25 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 7,15 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 50 34

47 16,5 3,0 13 0,12 18,5 5,2 48

48 12,34 2,4 17 0,15 16,0 3,6 36

49 4.8 1,25 22 0,186 6,0 4.0 41

50 14,3 1,56 26 0,075 18,1 2,6 45
3agaua 5

OnpenenuTs MOABEMHYIO CHITy BO3AYIIHOTO Imapa oosemoM V, 4, mpu Temmepatype T,
K w naBneHun P mm.pm.cm, ecli¥ OH 3alloJIHEH BoaopoaoM. Kakyioo Maccy rpyza CMOXKET
noaHATh mmap? Mcxoaneie nanubie Tadbnuma 4

Taoauna 4
Ne V, t, P Ne V, 11, P
Bapuanr | a° K mm.pm.cm | Bapuant | m® K MM.pm.cm
a a
1 20 256 735 26 28 293 740
2 30 270 738 27 36 303 147
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

naeanbHOro rasa. I'azoBeie cMecH. TemroeMKOCTh HaeaTbHBIX Ta30B"
1.

Kaxoii 3T0 ra3, eciy ero mIoTHOCTh NpH yKazaHHBIX P u T paBHa 0,4167 xe/m>?

5. KapTouku /il ¢caMOCTOAITE/ILHOW Pa0doThI CTYIEHTOB MO pa3elry

MonsipHbIit

«Tepmoannamuka»

Bapuanr 1
Kaprouka camoctositensHoil paborel. Tema "WpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

oovreM (00bem 1

KMOJb)  HEKOTOPOTO

rasa IpH JaBJICHUU
P = 0,02 MIla v temneparype t B 3 pa3za Oosnblie, yeM npu H.y. OnpenenuTs 3Ty TeMIeparypy.
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2. Macca nycroro 6ayuioHa JUisi aproHa BMecTUMOCTbio 40 7 paBHa 64 xe. OnpenenuTsb
Maccy OaioHa ¢ aproHom, eciu mpu Temmeparype 15 °C GamioH HamoJHIETCS Ta30M 0
nasiienust P = 15 MTla, par = 40 ke/kmons).

3. Tlo ra3ompoBojy TedeT YriueKHcibli ra3 npu gasiernn P = 5,10° I1a n temmnepatype t
= 17 °C. KakoBa CKOpPOCTh IBMXCHHS Ta3a Mo TpyOe, ecnm 3a 5 MUHYT uepe3 IUI0Imaib
TIOTIEPEYHOro ceueHns TpyOrl S = 6 cy? mpoTekaeT M = 2,5 KT yrieKuciIoro rasa?

4. B onvHaKoBBIX 0aJUIOHAX MPU OAMHAKOBOW TeMIEpaType HAaXOIATCS PaBHBIE MacChl
Bojiopona Hz u yrinekucioro raza CO;. Kakoil u3 razoB u BO CKOJIBKO pa3 HMPOU3BOIUT
OoJibllie AaBJICHUS HA CTEHKH cocya?

5. Omnpenenutb MaccOBBIA COCTAaB Tra30BOM CMECH YIVIEKHCIOTHI U a30Ta, €CiH
napuMaIbHOE JaBICHUE YrIeKUCnoTsl Py, = 1,2 Mlla, a nasnenue cvecu 3 Mlla.

Bapuanrt 2
Kaprouka camoctosrenbHol paboThl. Tema "MneanbHbId ra3. YpaBHEHHE COCTOSHUS

UIeaIbHOTO Ta3a. TermoeMKOCTh HaeaIbHOrO ra3a”

1. Bo ckoibKO pa3 M3MEHUTCS IUIOTHOCTh Tra3a B COCYAE, €CIIM TMPU TMOCTOSHHOMN
TEeMIlepaType IOKa3aHue MaHoMmeTrpa ymenbliaerca ot 1,8 no 0,3 Mlla? bapomerpuueckoe
JaBjieHue npuHsATh paBHeiM 0,1 Mlla.

2. B pesepByape non painenuem 0,35 Mlla n T = 800 K wnaxoautcs 0,842 2

ra3oo0pa3Horo BeliecTsa, umerouiero popmyny C, H,, ., u 3auumaromero oosem 1 1. Kakoit ato

raz?

3. Ilomaya BO3MYIIHOTO KOMIIPECCOPA TIPH HOPMANBHBIX yclIoBHsAX V= 500 4%/, Uemy
paBHa MaccoBas Mojiaya KOMIIPECCOPA. Usos. = 29 Ke/kKMOnb?

OTBeT BBIpa3uTh B KIWJIOTPaMMax B CEKYH/LY.

4. Tlpu croparuu 1 u° mpupoaHOro Tasa, HAXOASIIErocs MPHU HOPMANBHBIX YCIOBHSAX,
BeiensieTcss 36 M/{xc dHeprum. CKOJBKO SHEPIMM BBIIENAeTCs NpH Cxuraum 10 a2,
Haxozsamumxcs noj aapnenuem 110 kIla mpu remneparype 7 °C?

5. O0beMHBIN COCTaB CyXUX MPOAYKTOB CrOpaHHs TOIIMBA (HE COIEpIKAIlUX BOASHBIX
napoB) cienytommit: CO2 = 12,3 %j; 02 = 7,2 %; N2 = 80,5 %. Haiitu kaxymyrocs
MOJIEKYJISIPHYIO Maccy M ra3oBYIO TIOCTOSHHYIO CMECH, a TaKXKe IUIOTHOCTh U YAETbHBIH 00beM
npoaykToB cropanus npu P = 100 x/7a u t = 800 °C.

Bapuanrt 3
Kaprouka camoctosrensHoi paboTel. Tema "WMneanpHbIil ra3. YpaBHEHHE COCTOSTHUS

HUAeaJbHOro ra3a. TemioeMKoCTh HACATIBHOTO raza"

1. TINOTHOCTH MEANBHOTO Ta3a TMpPH HOpMambHBIX ycaousx 0,09 xe/u®. Ompenenuts,
KaKO# 13TO Ta3 U €ro IIOTHOCTH TipH abcomroTHoM AasieHuu 0,12 MIla n temneparype 400 °C.

2. B Gaone Haxoautces 12 xkmons upeansHoro raza npu P = 1,0 Mlla u t = 80 °C.
OnpenenuTh KOJIMYECTBO a30Ta, BHITEKIIETO U3 OajyioHa, €CiM JaBjleHue B OaJUIOHE CHU3UIIOCh
10 0,35 Mlla, a remnepatypa ymensmmiaacs 1o 25 °C.

3. JIyTheBO# BEHTHIATOp TOJAET B TOMKY mapoBoro kotma 102000 /4 Bosmyxa mpm
temneparype 300 °C u uzdsrTounom aasnenuu 20,7 Mlla. bapomerprudeckoe 1aBIeHUE BO3AyXa
B momenieHuu 100,7 xlla. OnpenenuTh MacCOBBIH pacxoa BO3AyXa, a OOBEMHBIM Pacxo
IIPUBECTH K HOPMAJIbHBIM YCIIOBHSIM.

4. B TOpHU30HTAIBHO PACHOJIO)KEHHOM COCYJE, pPa3/IeICHHOM JIETKOMOIBUKHBIM
MOPUIHEM, HAXOAUTCS ¢ OJHOW CTOPOHBI OT MOPIIHSA M1, TPAMMOB KHUCJIOPOJA, a C IPYrol — Mz
rpaMmMoB Bojoposa. Temneparypsl ra3oB OAMHAKOBBI U paBHbI o . KakuMm Oyzaer oTHomieHue
00BEMOB, 3aHIMAEMBIX Ta3aMH, €CIIM TEMIepaTypa BOJAOPOIa OCTaHETCs paBHOM to , a KUCIOPOA
HarpeeTcs 10 TeMreparypsi ty ?
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5. CpaBHUTH yAeNbHBICE M MOJISIpHbIE OOBEMBI JBYX CMECEW, MMEIOIIUX OJWHAKOBOE
JIaBJICHUE U TEMIIEPATypy NPHU ClIeAYIOIeM 00bEMHOM COCTaBE:

1) ¢y, =0.76; ¢, =02; ¢, =004
2) oy, =08, @, =02

Bapuanr 4
Kaprouka camocrositensHoil paboTel. Tema "MaeanbHblil ra3. YpaBHEHHUE COCTOSIHHS

UIeaIbHOrO rasa. TemIoeMKOCTh HaeajJIbHoro rasa"

1. OnpenenuTh AaBlieHHWE BO3[yXa B CTallMOHAPHOM OajuioHEe BMECTUMOCTHIO 40 11 mpu
temneparype 15 °C, eciu Macca 3apsbkeHHOTro OaiioHa 70 ke, a He3apsKEeHHOTO - 65 ke (ieos =
29 Kk2/kmonb).

2. HaiiTu KonMuecTBO KHIOMOJIEH, colepKaluxcs B cocyae, ecinu oovem cocyna 750 i,
TeMriepatypa rasza coctasisier 121 °C, a pazpexxkenne paBHo 200 yvm.pm.cm. bapomeTrpuueckoe
JlaBJieHUE NpUHATH 740 mm.pm.cm.

3. [lo Tpybam TtemnooOMeHHMKa, coctosiiero u3 379 tpy6d aumamerpom 16x1,5 MM,
npoxoauT a3oT. O6beMHEIH pacxox a3oTa 6400 M>/d4, OTHECEHHBIH K HOPMAIbHBIM YCIOBHSM.
N30biTOuHOE fmaBiieHWE U TeMIlepaTypa B TPYOHOM TIPOCTPAHCTBE TEIIOOOMEHHHUKA
cootBercTBeHHO 0,3 MIla n 120 °C. Onpenenuts CKOPOCTh IBUKEHHS a30Ta B TpyOax, eciu
O6apomerpudeckoe nasienue cocrapiser 0,1 Mlla.

4. B 6amtone BMectumocTthio 110 1 momemeno 0,8 xe Bogopona u 1,6 xe xucimopona.
Onpenenuts JaBiIeHUE CMECH Ha CTEHKU cocyaa. Temneparypa okpyxatouieit cpenni 27 °C.

5. CpaBHUTH Ta30BbIe MOCTOSHHBIE W JABJICHHS ABYX CMECEHl MpH OJMHAKOBBIX
o0Bemax U TeMIiepaTypax, eciu W3BECTHBI 00BeMHBIE COCTaB u
MacChl CMECeN:

D) @0, =01 ¢, =01 ¢, =08 m =10«e;
2) Pco, =01 Po, =01 Py, =07, ¢, =05 m,=20xe;

Bapuant S
Kaprouka camoctosrenbHoi paboTel. Tema "WneanbHbiil ra3. YpaBHEHHE COCTOSTHUS

HUAeaJbHOro ra3a. TemioeMKoCTh HACATIBHOTO raza"

1. laBnenue raza nmo maHoMmerpy cocrasiser 0,3 MIla npu temneparype 60 °C. Ilpu
5TOM ra3 3aHuMaeT obwveM 2,5 m°. Ompenenuts 00BEM MAEATBHOTO Ta3a TPH HOPMATbHBIX
yenoBusix ( Peap =0,1 MIla).

2. B mumuaape quamerpowm 0,6 m comepsxutes 0,41 v Bosgyxa nmpu P = 0,25 MITaut =
35 °C. Jlo xakoii Temreparypsl JOKEH HArpeThCsl BO3AYX MPH MMOCTOSHHOM JIaBJICHUH, YTOObI
JBYDKYIIUICS 0e3 TpeHwus mopiieHs noausuics va 0,4 m?

3. ITo TpyOompoBoay teuer 35 m/y raza CO2 mnpu U3OBITOYHOM JAaBIEHUU 3 Oap U
temriepatype 220 °C. Omnpeaenuth AuamMeTp TpyOompoBoja mpu ckopoctd raza 20 m/c.
Bapomerpuueckoe naBienue npuHTh 750 vm.pm.cm.

4. TINOTHOCTH HAEANBHOTO Ta3a IPH HOPMANBHEIX YCIOBUSX iy = 2,86 xo/u’
onpenenuts R, [orc/ke - K 1 MOTIEKYISIPHYIO MAaCCy U Ke/KMOTTb.

5. CpaBauth Temnepatypy T u umcino kuiaomoneid N AByX ra3oBbIX cMmeced, MMEOINe
OJIMHAKOBBIE 0OBEMBI M JIaBJIICHUS, €CIIM U3BECTHBI UX COCTABBI:

my, =1.6xe; my =0.4ke

my, =1.4ke; mg =0.6xe
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Bapuanr 6
Kaprouka camocrositensHOil paborel. Tema "MaeanbHblil ra3. YpaBHEHHUE COCTOSIHHS

UIeajIbHOIO rasa. TemIoeMKOoCTh HaeajJIbHoro rasa"

1. Bo ckonbko pa3 Gofibliie yrapHOro rasza (MaccoBasi 101, %) BMeIIaeT pe3epByap mpu
10 °C, uem mipu 50 °C, ecnu gaBlieHUE OCTACTCSI HEU3MEHHBIM?

2. OnpenenuTth 00bEM pe3epByapa Uil 8 ke BO3ayXa Mpu U30bITOYHOM naaBiieHun 1200
mm.pm.cm. u Temneparype 100 °C. Kak n3meHurcs n30bITOYHOE J1aBJIEHUE B pE3epByape, €Ciu
temneparypa Bosayxa noHusurca 1o O °C? Ilpunare Psyp = 750 mm pm.cm. Usosn = 29
Ke/KMOb).

3. Ilpu u3MeHeHuHu pacxoja BO3/AyXa C MOMOIIBIO PAacXOIOMEPHOr0 yCTPOHCTBa OBLIO
3auxcupoBano, urto npu P = 100 x[la u T = 20 °C pacxon Bo3zayxa paBeH 24 n/mumn.
Onpenenutbh MacCOBBIN pacxoj BO3/yXa, KI/C, 1 0ObEMHBII pacXoj] NPy HOPMAIbHBIX YCIOBHSIX,
Mme.

4. Bo CKOIBKO pa3 U3MEHHUTCA JIaBJICHUE BO3AyXa B IMJIMHIPE (PUCYHOK), €CITU MOPIICHb

5. CpaBHHTH TMapHUAIbHBIC TaBJICHUS W MPHBEICHHBIE 00BeMbl KHciaopoma Or B ABYX
CMeCsX, 3aHMMAFOIIUX PaBHBIE 0OBEMBI ITPH OJJMHAKOBOM TEMIIEPATYPE U MMEIOIINX CIIEAYFOIIHI
COCTaB:

1) N2 —» 0.8 ke, CO2»— 0,1ke; 02— 0,1 ke,

2) N2 - 0.7ke; CO2—0,2ke; 02— 0,1 ke,

Bapuaunrt 7
Kaprouka camoctosrenbHoi pabotel. Tema "MneanbHbIM ra3. YpaBHEHHE COCTOSIHUS

HUAeaJbHOro ra3a. TemioeMKoCTh HACAIBHOTO raza"

1. Onpenenuth Maccy 1 xmoas UaEaTBHOTO Ta3a, KOTOpbIi npu nasienuun P = 0,25 Mlla
u Temnepatype T = 75 °C umeer mI0THOCTb p = 2,71 o/’

2. Cocyn o6bsemom 100 4 ranonaer raszom [R = 650 [owc/xe - K)].

Haiitu maccy rasa B cocyne, ecnu npu temnepatype raza 27 °C nokazaHHe MaHOMETpa Ha
cocyne 136 mm.600.cm., a naBnenne armocheproro Bozayxa 760 mm. pm.cm.

3. B Bo3myxomojorpesatenb MocTymaeT 5 m%/c Bosmyxa mpu Temmepatype 25 °C u
n30brTounoM naBieHun 500 mm.600.cm. Temmeparypa mogorperoro Bosayxa cocrtasisier 500
°C. OnpenenuTs CKOPOCTh BO3/1yXa IOCJIE NOJ0TpeBaTesl, €CIH IUIOMIA/lb MONEePEYHOr0 CeUeHUs
BEIXOHOTO mTynepa f = 4 u?, Bapomerpuueckoe qapieHne mpuHATH 750 M. pm.cm.

4. Ilpu yBenuueHuu aOCOIIOTHOM TeMIIepaTyphl HACANIBHOTO ra3a B 2 pas3a JIaBJIeHHUE raza
yBenu4ImIoch Ha 25%. Bo CKoJIbKO pa3 mpu 3TOM U3MEHUJICS ero- 00bem?

5. OnpeseuTh ra30ByIo MOCTOSHHYIO CMECH, COCTOsAMIYI0 U3 1M3 reHepaTtopHOro rasa u
1,5 Mm% Bo3myxa TIpH HOPMAIBHBIX YCIOBHSX, €CIH IUIOTHOCTH I'€HEPaTOPHOTO Tasa MpH STHX
yenoBusx 1,2 ke/m®.

Bapuant Ne 8
Kaprouka camoctostensHOl paboTel. Tema "WneanpHbI ra3. YpaBHEHHE COCTOSHUS

HjaeajJbHOro ra3a. TemioeMKOCTh HASaIbHOIO raza"

1. Onpenenutsb TeEMIIEparypy, pu KOTOPOH IUIOTHOCTH HJI€AILHOIO
rasa azora coctasisieT 0,65 xke/m°, eciu ero JaBlieHHe pasno 0,105 MlITa.

67



2. Kommpeccop BcaceiBaer 3 m° armochepHOro Bo3ayxa B 1 MHH Ipu

T = 15 °C u naBnennu 0,1 MIla v HarHeTaeT ero B pe3epByap oobeMoM 8,5 y°. 3a Kakoe BpeMms
KOMIIPECCOp HAIOJHUT pe3epByap A0 AaBieHus 2 Mlla, ecnu Temmeparypa BO3ayXa B
pesepByape gocturaet 47 °C? Ilepen HamojgHEeHHWEM pe3epByap ObUI COCIMHEH C aTMOC(EpO.
OTBeT BBIpa3UTh B MUHYTAX U CEKyHAaX.

3. CranpHble TPYOBI TEIUIOOOMEHHHMKA WMEIT auameTp 76 X 3 mm (IIepBOe YHUCIIO
0003Ha4YaeT HApYKHBIN TUaMETp TPyObI, BTOpPOE - TOJIIMHY CTeHKH). [1o TpybaM mpoxoauT ra3
noJ atMocepHbIM AaBieHueM. OnpenenuTs TuaMeTp TpyObl Mpu paboTe ¢ TeM e ra3oM, HO
1o M30BITOYHBIM JABICHHEM 5 Oap, €Clu JTUHEWHYI0 CKOPOCTh Ta3a jKeJaTeIbHO COXPAHHUTh
MpeKHEH MpU TeX K€ MAacCOBOM pacxoie M KoinudectBe TpyO. bapomerpuueckoe naBiieHue
npuHITh 750 Mm.pm.cm.

4. Ilpu ymenblieHUn oObeMa Ta3a B 2 pas3a JaBiieHue yBenuuwinoch Ha 120 x/la, a
abcomroTHas Temrieparypa Bospocia Ha 10 %. Kakuwm ObuT0 MepBOHAYANTBHOE TaBlIeHUE?

5. OnpenenuTh KaXyIIYIOCsS MOJCKYISIPHYIO MacCy CMECH ra3oB, cOCTosIyto u3 6,67 %
Bojopona u 93,3 % oxcupa yraepoxa. Hailtu ynenbHblli 00beM cMecu npu JaBieHuun 760
MM.pm.cm. u TeMIepaTrype 0 oc.

Bapuaut 9
Kaprouka camoctosarensHoii paborel. Tema "WneanbHbiil ra3. YpaBHEHHE COCTOSHUSA

HaeanbHOro raza. TemioeMKoCThb UeaabHOTO rasa"

1. Onpenenuts Maccy u o0beM 1/4 kmons azora npu temmeparype 1500 °C u naBieHuu
0,1 MIla.

2. Omnpenenuts mnotHocTh Hz B cocyne mpu temmeparype 25 °C, eciu pTYTHBIU
BaKyyMMETp, IPUCOEANHEHHBIN K COCYyAy, ITOKa3bIBaeT paspexxenue 240 ym pm.cm., a faBleHue
aTMocdepHoro Bo3ayxa 750 mm.pm.cm.

3. XO0JNOIUIBHUK COCTOMT U3 JIBYX KOHIIGHTPUYECKHX CTAIbHBIX TpYO d = 29 X 2,5 mm u
D = 54 x 2,5 mm (nepBas uudpa o603Ha4aeT HAPYKHBIA TuamMeTp TpyObl, BTOpas - TOJIIMHY
cteHku TpyOsl). Ilo BHyTpeHHel TpyOe NHpoTeKaeT XOoJOoIWJIbHBIA paccoi. B mexTpyOHOM
npocTpaHcTBe NpoxoauT 160 xe/u ra3a nox abcomoTHeIM AasneHueM 0,5 Mlla v nipu cpenHen
temriepatrype 0 °C. OmnpenenuTts JUHEHHYIO CKOPOCTh Tra3a. [[IoTHOCTH Ta3a Mmpu H.y MPUHSATH
1,2 ke/m®.

4. OtHocuTenbHAs MOJEKYJspHas Macca rasa (u xe/kmons) paBHa 2,0 ONPENENIUTDH Py
Kke/M°, Ta30BYIO MOCTOAHHYIO- R, [Joic/ke - K, ynenbHbIH 06BEM - Viy, MKe

5. Haittu npuBeneHHble 00beMbl KOMIIOHEHTOB CMECH, MaccoBasi J0Jisi KOTopeix: 40 %
H> 1 50% SO», eciit 06beM, 3aHIMaeMBIil CMechIo, 2 a°.

Bapmuant 10
Kaprouka camoctostensHOl paboTel. Tema "WneanpHbI ra3. YpaBHEHHE COCTOSHUS

HjaeajJbHOro ra3a. TemioeMKOCTh HASaIbHOIO raza"

1. bamion BMectumocThio 40 1 conepxut 1,98 ke yrunekucnoro raza npu 0 °C. bamion
BhIZIepkuBaeT nasnenue 3,0 Mlla. I1pu xakoit TemriepaType 0aioH MOKET pa3opBaThCs?

2. N36bITOYHOE /aBieHue Kuciopojaa B 6amtone BMectumoctbio 100 11 paBHo 0,9 MIla
npu Temneparype 20 °C. Ilocne noakadyMBaHus KUCIOPOIa NMOKa3aHUE MAaHOMETPA YBEIUYHIOCH
no 10,4 Mlla npu temneparype 70 °C. CkonbKO KHUJIOTPAaMMOB KHCJIOPOJAA MOAKAYaHO B
6amnon? JlaBieHue oKpy Karolel cpesl Mo 6apoMeTpy coctasisieT 1 bap.

3. MaccoBblii pacxoa BOASIHOTO Mapa 1o TpyOornpoBoay auamerpoM 50 MM COCTaBIIsSI€T
0,03 xe/c mpu Temmneparype 47 °C m naBnenun 0,2 MIla. BeUUCIUTH CKOPOCTH ABUKEHUS
BOJISTHOTO T1apa Mo TpyOOmpoBOY.
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4. ByThJIKa HAloOJHEHA Ta30M U IUIOTHO 3aKyINOpeHa MpOoOKOH IUIONIaapio cedeHus 2,5
cm? . Jlo xaKoif TeMmepaTypsl Hago HarpeTh Ta3, 4ToObI MPOOKA BBUIETENA W3 OYTHUIKH, €CIH
cuja TpeHus, yaepxkuBaromias npooky, 12 H? IlepBonauanbHoe JaBieHUE BO3AyXa B OYTHUIKE U
Hapy>XHOe AaBjeHue o uHakoBbl U paBHbl 100 klla, a HauanbHas Temneparypa coctasisier 3 °C.

5. Cmecu ammmaka (NHz) ¢ Bo3gyxom, conepxarmue ot 0,16 1o 0,28 00beMHBIX J0JeH,
% NH3 B3peiBoonacubl. Onpenenutb, MOXKHO JIM HCIOJIb30BaTh CMECh Ta30B, B KOTOPOU
coaepxutcs 0,2 kr NHz u 0,5 ke Bo3yxa.

Bapuanr Ne 11
Kaprouka camocrositensHOil paborel. Tema "MaeanbHblil ra3. YpaBHEHHUE COCTOSIHHS
UIeajIbHOIO ra3a. TemIoeMKOCTh HaeajJIbHoro rasa"

1. OnpenenuTh WIOTHOCTh KKCIOPOAA IPU pa3pekeHuu 175 MM.pT.CcT. u Temneparype T
= -13 °C. llpunsare Pesqp = 760 mm.pm.cm.

2. [Ipu cxatum uaeambHOTo raza o0bEeM ero yMmeHslnaercs B 3,5 pasa, a Temrmeparypa
yBenuuuBaetcs ot 23 1o 150 °C. Kak npu 3ToM U3MEHUTCA JaBJIeHUE ra3a?

3. OnpenenuTh CKOpOCTh mpoTekanus yriiekuciaoTel CO2, 0 TpyOONPOBOY AUAMETPOM
57 X 3,5 mm, ecmm maccoBblii pacxox CO2 200 xe/u mpu temmnepatype 38 °C u abcomoTHOM
JaBieHuu 3 oap.

4. Temmeparypa Bo3ayxa B mwidHiape, (pucyHok) 7 °C. Hackoibko mnepeMecTUtTcs
HoplIeHb pu HarpeBanuu Bozayxa Ha 20 K, eciu | = 14 cm? JlaBnenue Bo3ayxa CUMTaTh
HEH3MEHHBIM.

5. Cmech 3anmana oowbemHbIMU goismu: 20% CO wu 80 % COz . Omnpenenuts ee
ra30BYIO MIOCTOSHHYIO U TUIOTHOCTH TIpH H.Y. (760 mm pm.cm., O °C).

Bapuant 12
Kaprouka camoctostensHoil paborel. Tema "WpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

HaeaabHoro rasa. TemioeMKoCTh HaeaILHOro ra3a"

1. OnpenenuTs MOJEKYISAPHYIO Maccy UAEabHOrO ra3a, KOTOPBIM Npu JaBieHuu 2,5 6ap
1 Temmepartype 75 °C umeeT miotHOCTs 2,71 xa/nm’.

2. Hackompko Ooiiblie BMemaercst B 0amioH, o0beM kortoporo V = 40 , yriieKuciioro
rasa, 4eMm Bojopoja, mnpu temmeparype 15 °C u naBneHuu mno maHomerpy 15 Mlla, ecnau
OGapomerpudeckoe aaBienue 750 mm.pm.cm?

3. Ilo Tpybam TemnooOMeHHMKa, cocTosmero u3 379 tpyo amamerpom 16 x 1,5 mm,
npoxoaut 6400 v>/4 a30Ta, TIPHBEAEHHOrO K HOPMATBHEIM yCIOBHAM. JlaBaenue a3ota Py = 3
bap, a cpennsisi Temnepatypa coctapisier 30 °C. OmpenenuTh CKOPOCTh  JIBIDKEHHUS a30Ta B
Tpy0ax Psap = 750 mm pm.cm.

4. Tlpm xakoil TemmepaType HaxoIWwics Ta3 B 3aKpPBITOM COCyJe, €ClH
npu HarpeBanum ero Ha 140 K nasienne Bo3pocio B 1,5 paza?

5. TazoBas cmech wuMeeT ciuenyoummii MaccoBelii coctaB:  CO2 = 12%,
02 = 8%, N2 = 80%. J[lo xakoro nmaBJeHHs HAJO CXaTh ATy CMECh, HAXOJAIIYIOCS TIPU
HOPMAIbHBIX yCIOBHUAX, 4TOOHI MJIOTHOCTh e cocTaBuna 1,6 xke/wm°, a TemmepaTypa ocTamach
HEN3MEHHOM?

Bapuaut Ne 13
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Kaprouka camocTosTenbHON paboThI. Tema "MneanbHblil ra3. YpaBHEHUE COCTOSHUS
UIeaIbHOIO ra3a. TemIoeMKoCTh HaeajJIbHoro rasa"

1. Onpenenute o0beM 1 xkmoav uaeanpHOro raza CO pu JaBJICHUH S5 6ap u
temneparype 60 °C. Kak u3MeHMTCS pe3ynbTaT, eciid B KadyeCTBE HJEAlbHOrO rasa OymeT
ucnoip3oBaH Hz ?

2. OmpenenuTh  KOIUYECTBO  KUCIOPOJA, HM3PAacXOJOBaHHOrO w3  OayuioHa
BMeCTUMOCTbIO 40 1, ecnu JaBjeHUWE B HEM CHHM3WIOCh OT 196 no 49 6ap, a Temmeparypa
ocTajach OCTOSHHOM U paBHo 20 °C.

3. Ha ADC paGotaer ra3orypOMHHAas YCTaHOBKA 3aKPBITOTO THIIA, WCIOJB3YIOIIAas B
KauecTBe padouero Teya yriaekucbii ra3. Uepes corioBeiil anmapat npu temmneparype 550 °C u
nasienuu 8§ Mlla ra3 monaercss Ha Jiomatku TypOuHbI. OmNnpenenuTb HEOOXOAUMYIO IUIONIAb
BBIXOJIHOTO CEUEHHMsI COIUIOBOIO ammapara, €CJIM CKOPOCTh BBITEKAIONIUX W3 HEro Ta3oB IpHU
YKa3aHHBIX Mapamerpax coctapisieT 90 m/c, a MaccoBblif pacxon paBeH 3514 ke/c.

4. Tlpu U3TOTOBJICHUH DJIEKTPOJIAMII X HAIOJHSIOT MHEPTHBIM T'a30M MPU TEMIIepaType
t1 =150 °C. Ilog xakuM JaBI€HUEM JOJKHBI HAIIOJTHATHCS JIAMIIbI, YTOOBI MpU Temmepatype t2 =
300 °C, koropasi yCTaHABIIMBACTCS B JIaMIIe TPU TOPEHUH, JaBJIeHUE HE mpesbimano Py = 0,1
Milla.

5. CpaBHUTH KaXyIlIUecs MOJICKYJISIPHBIE MAacChl U Ta30BbIC MOCTOSHHBIE JBYX CMeEcei
CJIETYIOIIETO COCTaBa:

1) oy, =07 9, =02 @, =01
2) Py, = 0.8; Po, = 0,2
Bapuant Ne 14

Kaprouka camoctostensHoil paboTel. Tema "WpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA
AOEeILHOrO raza. TelmIioeMKOCTh UIealbHoro ra3a"

1. ITpu tremnieparype 800 °C u nasnenuu 0,1 MIla nnoTHOCTH rasa
p = 0,4477 ke/m°. Uto 510 3a ras? (MonexynsipHble MacChl UACATBHBIX Ta30B: BOJOPO] -

My, = 2xe | kmonb ; weou -y, , = 20,2 ke/kMonb; APTOH - 11, = 40 K2/kKMONb; KPUIITOH - A1, =
84 KI/KMOJIb; KUCIIOPOJL - Ll = 32 Ke/kMOb.)

2. Komnpeccop noaaer ckaThlil BO3AYyX B pe3epByap, Mpu 3TOM JaBJIEHHUE B pe3epByape,
U3MepeHHoe MaHoMeTpoM, nossimaercsa ot 0,1 no 0,8 Mlla, a remneparypa - ot 20 no 27 °C.
Onpenenuts Maccy Bo3AyXa, IOJAHHOTO KOMIIPECCOPOM B pe3epByap, eciiu o0beM pe3epByapa 5
M, a GapoMeTpHuuecKoe NaBienue coctasnser 750 mm pm.cm. p,,, = 29 ke/kmonn).

3. IMaporypOunHas ycranoBka MOmIHOCTRIO N - 100 MBm wMeeT yAelbHBIH pacxoj
tormmBa 6 = 0,37 ke/kBm - u). Kakoii nomkHa OBITh MaccoBasg CyMMapHas Iojlada
BEHTWISITOPOB, MOJAIOIIMX BO3AYX B TOMNKY KOTJA, €clii OOBEMHBIM pacxoja BO31yXa,
pUXOAIMiics Ha | k2 TOIUIMBA, cocTaBiseT 15 m° , OTHECEHHBIH K HOPMATLHBIM YCIIOBUSM.

4. B mwmmHApe ¢ mwiomanpio ocHoBamus 100 cu® mHaxommTcs Bo3ayX. IlopureHs
pacnosnoxeH Ha BeicoTe 50 cv oT nHa nwiuHApa. Ha nopmens kinaayT rpy3 mMaccou 50 ke, npu
9TOM OH omyckaercs Ha 10 cu. Onpenenuts TemMneparypy BO3ayXa MMOCIE OIMYCKaHUS MOPIIHS,
ecnu 110 aToro aasnenue 6out0 101 x/7a, a Temneparypa 12 °C.

5. PaccunTaTh TEIIOEMKOCTh C CMECH MapoB JUOKCHAA YIJIEpoaa U BoIbl. MaccoBas
Jods AMokena yriepoga pasHa 0,9383. Pacuer nmpousBecTH, cuuTast

c="f(t) mmsa200°C.

Bapuanr 15
Kaprouka camoctositensHoil paborel. Tema "HpeanbHblil ra3. YpaBHEHHE COCTOSIHUSA

UIeaIbHOIO ra3a. TemIoeMKoCTh HaeajJIbHoro rasa"
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1. OnpenenuTh Ta30BYIO MOCTOSHHYIO U YACIBbHBIA 00heM a30Ta IpHu Temreparype 15 °C
u nasiennu 5-10° Ia.

2. bamion ¢ kucinopogom oobemoM 40 1 umeer u3bbiTouHoe nasieHue 13,9 Mlla mpu
temneparype t1 = -23 °C. Onpenenuts U30BITOYHOE JaBJICHUE KUCIOpPOaa B OaJUIOHE MOCIIE TOTO,
Kak TeMmreparypa ero craia t, = +27 °C. Onpenenutrb KOJIMYECTBO KUCIOPOJa, KOTOPOE HA0
BBIITYCTUTH, YTOOBI Ipu Temneparype t3 =tz = 27 °C paBieHue 0 MaHOMETPY CHOBA YHaJio J0
Piuss bapomerpuueckoe maBienue npussath P = 750 mm.pm.cm.

3. B Bo3ayxomojorpesateib mocTymaer 2 m°/c Bosmyxa mpu Temmeparype 25 °C u
U30bITOYHOM JaBiaeHuu 272 mm.pm.cm. ONpeneianuTb CKOPOCTh IOJOTPETOr0 BO3AyXa B
BO3/yXOBO/JIE I10CJIE BO3JIyXOMOJOTPEBATENS, €CIU BO3AYXOBOJ UMEET NPSIMOYTOJIbHOE CEUCHHUE
1,6 x 2,3 m. Temnepatypa nmogorperoro Bozayxa paBHa 220 °C. bapomerpuueckoe JaBICHHE
cocrasiseT 740 ym.pm.cm. (Tporecc B BO3AYXOMOIOIPEBaTENe CYUTATh H300apUIECKUM).

4. Kakoe paBineHue paboueil cMecH YCTaHABIMBAETCA B IIWIIMHAPAX JABUTATENs
aBTOMOOWJISA, €CJIM K KOHIY TaKTa CKaTus TeMrieparypa nossimmaercs ot 50 go 250 °C, a o0beMm
ymenbaercs ot 0,75 no 0,12 7 ? IlepBonavansHoe nasienue paBHo 80 x//a.

5. IMapumanpHOE AaBiieHHE amMMHaka B cMmecu ¢ Bo3gyxoM cocrtasisger 0,02 Mlla.
Omnpenenutb, B3pHIBOONACHA JIM JIaHHAs CMECh ra3oB, €clid HejomycTumoe coaepkanue NH3z B
00beMHbIX 075X coctaBisier 0,16.. .0,28 %? a obmiee naBienue cmecu pasuo 0,1 Mlla.

6. BapuanTtbl KypcoBoii padorsl uiiu PI'P no nucuunimnuxe

3amaya Ne I. ITnockast cTeHKa IUIOMIaAb0 F TOMIIMHOM 01 OMBIBAETCS C OJTHOW CTOPOHBI
TOPSTYMM Ta30M C TeMIIEpaTypoii t,, . CteHka co CTOPOHBI BOJIBI C TEMIIEPATYPO t,., MOKpbITA

CJIOEM HaKUIH TOJIIIMHOM O2, TEIUIONPOBOJHOCTD CTaJIM A1, Hakumu Az . Koadduuument
TETUIOOT/IaYH CO CTOPOHBI Ta30B 0 1 CO CTOPOHBI BOJIBI 012,.

Onpenenurs:

1. KoadunueHT tensonepenayu oT raza K Boje.

2. III0THOCTH TEMJIOBOTO MOTOKA.

3. KonnuecTBO nepeanHoON yepe3 CTEHKY TeIUIOTHI 32 CYTKH.

4. Temriepatypy Ha TIOBEPXHOCTH HAKHUITH, CTAIGHOW CTEHKH U B TUIOCKOCTH
COIIPUKOCHOBEHUS MeTajljia U Hakunu. VicxonHele naHHble B Tabnuue 1.

Taoauma 1
Bapu- | 01 t, t. o2 M A2 o1 o f, [Tpume-
aHT MM oél oC'z MM Bm Bm Bm Bm M YaHUE
m-K | m-K | v* K | v*-K
1 10 800 120 1 50 0,8 30 2500 2
2 15 900 140 2 55 0,8 40 3000 3
3 20 1000 160 3 50 0,8 60 3500 4
4 30 110 180 3 55 0,8 55 4000 5
5 15 1200 200 2 50 0,8 40 4200 6
6 20 1300 220 3 53 0,8 32 4300 7
7 30 1400 240 2 50 0,8 50 4600 8
8 10 1500 250 1 52 0,8 40 5000 9
9 20 1600 230 2 57 0,8 30 4500 10
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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 15 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
3ajgaua 2

d1 v momaaeio F Terioty Bojie, UMEroIIei Temmneparypyt

e,

["a3bl ¢ TeMneparypoii t,, HepefaroT Yepes METaIMIECKyI0 CTEHKY TPYObl IHaMETPOM

. KoaddumuenT remnnooraayu ot

ra3oB K METAJUTMYECKON CTEHKE U OT HapYKHOM MOBEPXHOCTHU K BOZE 02. TOJNIIMHA CTEHKH 02,
TETIOTPOBOIHOCTD A.

Onpenenurs:
1. KoaduiuenT rensonepenadu U TEIIOBOM MOTOK, epeIaBaeMblil OT I'a30B K BOJE.
2. Bce TepMuyeckue COpOTUBICHUS, KOA(Q(UIIMEHT TEeMIoNnepeaayt U TeII0BOM MOTOK

IJId cirydas, €CJIM CTaJibHasA CTCHKA IMOKPhITa CO CTOPOHBI BOABI CJIOEM HAKUITH TOJIIITAHOMN 03 CA3

= 1,75 Bm/m 'K, a CTOPOHBI Ta30B - ClI0eM caku ToImuHoi 6 ¢ A = 0,09 Bm/m ‘K
3. Onpenenuts Bce BEIMUMHBI, 0003HaYEHHbIE B 1.2, UCNOIb3Ys IPU 3TOM (POPMYJIbI JUIs
IUIOCKOM CTeHKH. Mcxo/1HbIe naHHbIe B Ta0nuIE 2.

Taoauna 2
Bapu- | Marepwuan | f, d1 t t o1 o2 o1 o2 O3
aHT CTCHKH M HCy HCo Bm Bm MM MM MM
°c °c WK | wiK

1 Crannp 2 120 | 300 60 40 1000 15 1,8 8,0
2 Crans 15 3 125 | 350 55 50 1100 15 1,9 7,0
3 Crans 15 4 130 | 350 55 50 1200 2,0 2,5 6,0
4 Crans 15 5 145 | 350 50 45 1000 2,5 2,8 8,0
5 Crannb 6 120 | 350 60 45 1200 15 2,2 7,0
6 Cranb 33 7 125 | 250 55 40 1250 1,7 2,4 55
7 Crannb 8 130 | 200 65 50 1100 1,8 2,2 7,0
8 Crans 33 9 145 | 250 50 45 1000 2,0 2,5 6,0
9 Crans 33 10 150 | 300 55 40 900 2,5 2,8 5,0
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10 Hepxas. 11 51 650 | 130 110 2000 1,0 1,8 0,5
11 Hepaxas. 12 45 600 | 120 100 1900 1,0 2,2 0,5
12 Hepxas. 13 40 550 | 110 90 1800 1,2 2,5 0,4
13 Hepxas. 14 35 600 | 100 80 1700 1,8 2,2 0,5
14 Hepxas. 15 51 650 | 130 130 2200 0,8 1,5 0,5
15 Hepxas. 2 45 500 | 120 110 2000 1,6 2,3 0,7
16 Hepxas. 3 40 550 | 110 100 2100 14 1,9 0,7
17 Hepxas. 4 35 500 | 100 90 1800 1,6 2,4 0,8
18 Hepxas. 5 51 700 | 140 140 2250 1,8 2,6 0,7
19 Hepxas. 6 45 750 | 130 145 1850 0,5 1,8 0,6
20 Hepxas. 7 40 700 | 120 125 1900 1,0 1,7 0,8
21 JlatyHp 8 35 400 | 110 90 1500 15 2,5 0,4
22 JlatyHp 9 40 350 | 100 80 1400 2,5 2,8 0,5
23 JlatyHb 10 35 350 90 85 1450 1,3 1,9 0,6
24 JlatyHp 11 30 300 80 70 1300 15 2,2 0,5
25 JlatyHp 12 25 250 70 75 1200 2,5 2,8 0,5
26 JlatyHp 13 15 400 60 90 1350 2,0 2,5 0,4
27 JlatyHp 14 20 350 75 80 1250 2,4 2,6 0,5
28 JlatyHp 15 25 350 85 85 1450 1,8 2,5 0,4
29 JlatyHp 5 30 300 95 70 1500 0,8 1,2 0,6
30 JlatyHb 6 35 250 | 105 75 1350 0,6 14 0,7

7 . KapTouku camocTosTe/bHOI padoThl cTyaeHTa o pa3aenay «Temnonepeaauar

KoHTponp 3a ycBoeHMEM MaTepualia CTYyJE€HTaMHU IMPOBOJUTCA C TMOMOUIBIO KapTOYEK
caMocTosTeNIbHOW paboThl. CojaepkaHue KaxJAOW KapTOUKH MpUBOAUTCS nanee. Kaprouka
COJICPKUT 3a/1a4uy, B KOTOPOH HEOOXOIMMO ONpeAeTuTh 5 BenuunH. OTCIo[a C y4eTOM BECOBOTO
Kod(uimenTa CI0KHOCTH OTBETOB MPOCTABIISIETCS OLIEHKA 1O MATHOAUTHhHOM cucTteme. Pemas
3a/1a4y, CTYIEHT HIPUBOAMT COKPAIIEHHYI CXEMy MpOLEecca, 3alKMCh HCXOJHBIX JaHHBIX,
pacueTHbie (GOpMyIbl U TOAPOOHBIE pacueThl. Oco00 BBIAENAETCS PE3YNbTAT BBIYUCICHHUH C
o0s3aTenpHBIM yKazanueM eaunuil B CU.

Bapuant 1
TpyOorpoBo HapyKHBIM AuamMeTpoM Oz = 70 MM MOKPBIT CIIOEM H30JISAIMH U3 achaibTa

tonumHon 50 mm. TermonpoBoaHocTs acdanbta A = 0,6 Bm/(m "K). Temneparypa HapyKHOU
MOBEPXHOCTU TPYOBI tCz = 340 °C. TemioBble TOTEPH MPHU ITOM JOJIKHBI COCTABIIATH HE OoJee

Qi = 280 Bm/m. KoadduuueHT TemnooTnaun OT MOBEPXHOCTH H3OJSALUH K OKpYXKaloIIeMy

BO3IYXY 0. = 7 Bm/m? K

Onpenenurs:

1. TemnepaTypy BHELIHEN TOBEPXHOCTU U3OJISLIUU.

2. O1eHUTH 1e1ecC000pa3HOCTh MPUMEHEHHS H30JISAINHN 13 achanbTa.

3. Ecmu wm3onsauusa u3 acdanpra He dPQPEKTHBHA, C MOMOIIBIO CIIPAaBOYHUKA BHIOpAThH
APYTYIO.

4. PaccuWTarTh CyTOYHBIE IIOTEpU TEIUIOTHI OT TPYOONPOBOAA, H30JIMPOBAHHOTO
acanprom Ha auae 10 M.
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5. Paccuurath 3Hauenne J; g TpybonpoBona 6e3 M30IA1MU B IPEANONOKEHUH, YTO

tc2 OCTaIOTCS HEU3MEHHBIMU, a TEMIIepaTypa OKpy»xaromiero sozayxa t s =20 °C.

Bapuaur 2
2 [Inomanb KUPIUYHOU CTEHBI 34aHus cocTasisier 100 m? . ToNmmMHa CTEHBI

8 = 250 mm. Temnonposoxnocts kupmuda A = 0,8 Bm/m*K Kosdduiuent Tennooraauu ot

BO3JIyXa B [IOMEIEHUN o1 = 9 Bm/m K Koaddurment TEIUIO

OTIIa4¥l OT HAPY)KHOH TIOBEPXHOCTH K OKpYXKaromemy BO3ayxy o2 = 22 Bm/m K
—_ (o) j—

Temneparypa Bo3ayxa B nometuernn t, = 15 °C, remneparypa Hapyxsoro Bozayxa t, = 20

°C.

Ornpenenurs:

1. CyTouHbIe IOTEPH TEILIOTHI UEPE3 CTEHY.

2. TemniepaTypy BHYTpEHHEH TOBEPXHOCTH CTEHBI.

3. TemnepaTypy Hapy»KHOM MOBEPXHOCTU CTEHBI.

4. Bo CKOJIBKO pa3 YMEHBIIAIOTCS MOTEPH TEIUIOTHI Yepe3 CTCHY, €CIM €€ CHapYXKH
YTEIUTUTh BEPMUKYJIUTOBBIMU TIUTAMU TONIUHON 20 mm, TeruionpoBoaHocThio A = 0,08 Bm/m
‘K (02 1 t,, OCTatoOTCA HEM3MEHHBIMHU/ .

5. TemnepaTypy NOBEpXHOCTH KaCaHUSI KUPIUYa U BEPMUKYJIUTA.

Bapuaur 3
TpyOy ¢ XOJOAMJIBHBIM areHToM /(hpeoHoM/ HapyKHbIM guameTpoM d = 25 mm

HEOOXOJUMO TMOKPBITh TEIUIOBOM M30JLMEH, TONIIMHA KOTOPOH IO KOHCTPYKTUBHBIM
cooOpakeHHsIM He MOXeT mnpeBblmath 8 mm. KoapuUMEeHT TemnooTnauu K MOBEPXHOCTU
U30JISIUH - BEJIMYMHA TIOCTOSTHHAS U OyzeT o =

= Bm/m?* K. Bo u3bexanue ucnapenus Gppeona 13 /remMneparypa HachlleHus pu P= 1
6ap coctapnser -30 °C/ TemmepaTypa HapyKHO¥H MOBEPXHOCTH TPYOBI HE JIOJKHA MPEBHIIATE 28
°C. Temneparypa okpyxatouieit cpensi t, =25 °c

Onpenenurs:

1. C nmomompl CHpaBOYHMKA MaTepuall HM3OJSIHMH, TpeAeTbHOe 3HAuYCHHE
TEIUIONPOBOAHOCTH, KOTOPOE OOECHEYUT CHUXKEHHE TEeIUIONOJBoJa K Tpyde M TeM caMbIM
Temrneparypy Tpyost -28 °C.

2. JIuHelHy10 MIIOTHOCTh TETJIOBOTO MOTOKA JJISl U30JIMPOBAHHON TPYOHI.

3. CytouHslii TeII0N0/1BOA K TpyOe Ha jymHe 10 .

4. TemnepaTypy Hapy>KHOH MOBEPXHOCTH U3OJISALIUH.

5. TemnepaTypy BHyTpeHHEH MOBEPXHOCTH TPYObl € TOJIIMHON cTeHKH | mm, ecnu
k0> DUIHEHT TEMI00TAauM 0T ppeoHa o.= Bm/m? K

Bapuanr 4

o

Y2
d,

ropstdasi Bojia co cpeueit remneparypoii t, = 120 °C. Crapyxu Tpy0a IOKpbITa ABYMS CIIOSIMH

Buytpu TpyOompoBoaa nmameTpom = 150/145 mm w mmmHOM 10 m mpoTekaer

m3ossiiud. [lepBeiit cimoit mMeet Tommuuy 61 = 15wm w A= 0,15 Bm/m K, BTOpO# cioi
tommuuHon 02 = 30 mm u A2 = 1,28 Bm/w K TennonpoBoIHOCTs MaTepuaia Tpyosl A = 18 B1/m
‘K. Temmeparypa oxpyxkatomeir cpeast t = -5 °C. KosddwuinumeHt temmootnaun OT

Hep
MOBEPXHOCTH M30JISILIMU K OKPYKAIOIIeMy BO3AyXy o2 = 15 Bm/m "K a oT BOJbI K BHYTpEHHEH
TIOBEPXHOCTH TPYOHI 0. = 500 Bm/u? ‘K.
Onpenenurs:
1. TTorepu TemIOTHI B OKPYKAIOIIYIO CPENY B TeUeHue 15 u.
2. TemmniepaTypy BHYTpeHHEH M HApYKHOM MOBEPXHOCTEH METAITMUECKOU TPYOBI.
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3. TemnepaTypy MOBEPXHOCTH U3OJISILUH.
4. Temnepatypy B MECT€ KOHTAKTa U30JAILIMOHHBIX CIIOEB.
5. OuenuTth 3¢ (HeKTUBHOCTH MPUMEHEHUS BTOPOTO CII0SI U30JISALIUH.

Bapuanrt S
[To MegHOMY MPOBOJHUKY C IUIOLIAJIbIO CEYeHUs 3 G MPOXOJIUT TOK cuiaorl 18 A.

VY ienpHOe dIeKTpHUecKoe conpoTupienue meau p = 0,018 Oymm? /m. IIpoBOgHUK HEOOXOIMMO
M30JIUpOBaTh pe3nHoBor m3oysmuert ¢ A = 0,15 Bm/u K Ilepenaa TtemmepaTypsl 1O TOJIIIUHE
M30JISIIMK He A0JbKeH npeBbimath 4 °C. Temnepatypa okpysxaroieit cpeasl pasHa 20 °C.

Onpenenurs:

1. JIuHelHy10 INIOTHOCTh TEIIOBOI'O IMOTOKA.

2. TonumuHy c1051 U30JIALUH.

3. Tepmuyeckyro 3PGEKTUBHOCTh M3OJIALUN MEIHOTO MPOBOJAHHUKA, €CITH KOIPPHUIHCHT
TEIUIOOTIaYH OT MOBEPXHOCTH U30JISIUH K OKPYKAIOIIEMY BO3IIYXY
a=20°C

4. MecsuHbIi pacxoj JICKTPOIHEPTUH B KMiloBaTT-yacax Ha HarpeB 100 v mpoBoaa.

5. TemmepaTypy MeIM i TEMIIEPATYPY MOBEPXHOCTH H3OJISIUH.

Bapuaur 6
[Tnomane  MOBEPXHOCTH  JBOMHOIO  OKOHHOIO  CTEKJIAa  COCTaBiseT 2 M

TemutonpoBogHOCTH cTekia cocraBiser 0,8 Bm/m K. Cpemnss Temmeparypa ; OKpy)Karolieu
cpensl B 3umHMi nepuoa -20 °C. TemmepaTypa Bo3ayxa B MOMELICHUH JAOKHA COCTABIATH +18
°C. KoappuIrmeHT TernooTiaqn OT Hapy>KHOTO CTEKJIa K OKPYKAIOIIEMy BO3IyXY paBeH 5 Bm/m
‘K. Kosdduument termnoornaun oT BHYTPEHHETO CTEKJa K BO3AYXY B MOMEIIEHUU COCTABISET
8,5 Bm/m? ‘K. MexXay CTeHKaMH HAaXOIHUTCS CIOH HETOABIKHOTO BO3AyXa TONIMHON 60 Mm
terutonpoBogHocThio 0,02 Bm/m K. TonmuHa ctexon 4 mm.

Ornpenenurs:

1. [T10THOCTD TEIJIOBOTO MOTOKA, MPOXOAAIIETO Yepe3 ABOMHOE CTEKIIO.

2. TemnepaTypy MOBEPXHOCTH CTEKJIa CO CTOPOHBI KOMHATEHI.

3. TemmepaTypy MOBEPXHOCTHU CTEKJIA CO CTOPOHBI OKPYXKAIOIIEH Cpebl.

4. CpeHIOI0 TeMIlepaTypy BO3IyXa MEKIy CTEKIaMH.

5. CyTo4HYyI0 MOTEPIO TEIUIOTHI B OKPYKAIOMIIYIO CPEly Yepe3 OKHO.

Bapuaurt 7
DnekTpornpoBoa  auamerpoM O = 2 M OXJaXJaeTcss IMOTOKOM BO3JyXa IpH

ko3 dunuente temnooraaun ar1= 20 Bm/u® ‘K. Temmeparypa MOBEPXHOCTH METAJLTHYECKOTO
NpoBOJHMKA He AoipkHa mpesbimaTh t.= 80 °C. Temnepatypa Bozayxa t,, =20 °C.

Onpenenurs:
1. TonumHy pe3nHOBON M30JIMU HA TpoBoje Auws 0,15 Bm/wm 'K mpu KoTOpO# uepes
IPOBOJI MOXKHO TMPOIYCTUTh MAaKCUMaJbHYIO CHJIy TOKa IMpH Tex xe t, | t eciu

c Pl

K09 GHUIMEHT TEMIOOT/IauM OT H3O0MSINK K BO3IyXy YMEHBITUTCS 10 3Ha4deHus oz = 15 Bm/w?
K.

2. Bo CKOIBKO pa3 MakCHMAaJIbHBIA TOK IPEBBICUT CHIYy TOKAa IIPU OrOJICHHOM
MIPOBO/IHHKE.

3. TernyioBBIE NOTEPU B TEUEHUE Yaca C 1 v MOTOHHOM JJIMHBI OTOJIEHHOT'O IPOBOJHUKA.

4. TenioBble MOTEPU B TE€UECHHE Yaca ¢ | m MOTOHHOM JJIMHBI TPOBOAHUKA C U3OJISIIAEH
IIPY NIPONTYCKAaHUU MaKCUMAJIBHOTO TOKa.

5. TemnepaTypy HapyHOH MTOBEPXHOCTH U3OJISIIIUU NPU MPONYCKAHUT

MaKCHMaJIbHOT'O TOKA.

Bapuanr 8
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B 1npou3BOICTBEHHBIX YCIOBUSX TEIUIOBBIE MOTEPHU TPYOONPOBOAOB OMPENENAIOTCS C
MOMOIIII0  TEIUIOMEpa, KOTOPBIA  TPEACTaBIsIET COOOH pE3WHOBYIO JICHTY, IUIOTHO
NPIKUMaeMyl0 K Hapy)XHOH TOBEpPXHOCTH TpybompoBoaa. Temmeparypa HapyXkHOW U
BHYTPCHHEH MMOBEPXHOCTEH JICHTHI U3MEPSIETCS] TEPMOTIapaMH.

Ornpenenurs:

y d,
1. JIuHEWHYI0 IJIOTHOCTH TEIJIOBOIO IMOTOKA Ha TPYOOINPOBOAEC IUAMETPOM —— =
1

170/160 mm ¢ wmsomsumei u3 3onomura / A = 0,072 Bm/wK tommumuon 110 mm, eciau
TeMITepaTypbl TOBEpXHOCTEH pe3nHoBol / A = - 0,16 Bm/m 'K/ neHTHI TONMMIUHON 3 MM paBHBI 55
uS51,5 °C.

2. TemnepaTtypy MOBEPXHOCTH TPYOOIPOBOJA MO U3OJISALUCH.

3. Ouenutb >PGPEKTUBHOCTh MPHUHITONH TEIUIOM3OJSAIUH, €Cld  KO3(PPUIUEHT
TEIIOOTAAYN B OKPYXKAIOILYIO cpeny o = 5 Bm/u? K.

4. CyTouHbI€ NIOTEPU TEIUIOTHI B OKPYKAIOILYIO Cpey Ha AjuHe 1 .

5. OmubKy u3MepeHui, eciy MoCIeAYIOUI pacuyeT TeIIOBBIX MOTePh MPOU3BOAUTH IO
dbopMynaM AJis IIOCKOM CTEHKH.

Bapuant 9
W3BectHO, uTO mpu paboTe XOJIOAMIBHOM YCTAaHOBKM TeMIleparypa HapyKHOH

MOBEPXHOCTH ee cTanbHOro / A = 48 Bm/m 'K/ tpybonpoBoaa nuamerpom 130/115 mm paBua O u
-3 °C COOTBETCTBEHHO NPH OTCYTCTBHH W HAJIMYMH BHEUTHEH M30JAIMK. MaTtepuan U30sIud -
HIEPCTSIHOM BOWIOK / Agoiin. = 0,046 Bm/m -K/. Tommmna wsomsuuu 5 mm. Temmeparypa
okpyxkatomiero Bo3ayxa 30 °C. KoahduimenT TenaooTaun K OKpyKaroleMy BO3AyXY - BEJH-
YHHA MMOCTOSIHHAS U paBeH 12Bm/m K, . OnpenenuTs:

1. TermomoaBox Xk TpyOompoBoay Ha ydacTke 1 m it cioydas ¢ usossimuei. /Tlorepu
XJIaIOTIPOU3BOAUTEIHLHOCTH /

2. TemmepaTypy MpOTEKAOIIEr0 B W30JHPOBAHHOW TpyOe TEIUIOHOCHUTENSI B
MPEINONIOKeHUH, YTO KOX(PGUIMEHT TeIUIOOTIa4l OT BHYTPEHHEH CTEHKH TpYyObl K
TerioHocuTento cocrapiusier 10 Bm/m K.

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

4. Kputnueckuii JuaMeTp U30JISIHH.

5. TemnepaTypy MOBEPXHOCTH U3OJISIIHH.

Bapmuant 10
CranbHast TpyOa BHemHUM auameTpoM 100 MM mpu TOJIIMHE CTEHKH 5 MM IOKpBITa

cinoeM acganbroBod uzonsumu. B tpybe nporekaer soxa / t, =80 °C, a1= 1950 Bm/m K
CHapyxH TpyOa ombiBaeTcsi Bospyxom /t, =15 °C, 02 = 10,5 Bm/m K/ TenmomnpoBoIHOCT

CTayM Ocr = 45 Bm/m ‘K acdanbra oy = 0,668m/m K. OnpenenuTs:
1. Kputnueckyro TONIUHY c10s acdabTa.
2. MakcuManbHOE 3HaYEHUE TEeTUIONOTEPb.
3. Terutonorepu oT TpyObl 6€3 U30ISILMK /BENMYMHBI T, 1 02 OCTAIOTCS HEM3MEHHBIMH/ .

4. Temneparypy HapyXHOH NOBEPXHOCTH C KPUTHUECKUM CIIOEM.
5. TemmiepaTypy TpyOOIpoBOAA IO U30JSAIUEH.

Bapuanr 11
OroseHHbIN IEKTPONPOBOJ, UMEOIINN TeMiiepatypy nosepxHoctu 90 °C, oxnaxaaercs

Ha Bo3nyxe. [uamerp nmpoBoja 2 mm. Temneparypa Boznyxa 18 °C. KoaddumumenT Termoornaun
OT IPUBOJIA K BO3AYXY 01= 22 Bm/m ‘K.

Onpenenurs:

1. [ToTepu TEIIOTHI B OKPYKAIOIIYIO CPEy OT JIEKTPONPOBOAA Ha JiuHEe | M.
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2. Temmeparypy, KOTOpyi0 OyAeT WMETh MPOBOJA, €CIH €ro TOKPHITh H30JSIUei
TOJNIIUHON O = 5 MM, a CHIIy TOKa B NMPOBOJEC COXPAHWTh HEM3MEHHOW. TermaompoBOAHOCTD
m3oisid Ay = 0,16 Bm/m K. KoaddunmeHT TermimooTaaun K MoBEpXHOCTH U30Isuu o =11
Bm/m K.

3. Kputuueckuit nuametp u3omsuu.

4. Temneparypy OBEpXHOCTH U30JIALIUH.

5. Cuily TOKa, MPOXOIAIIYI0 MO MPOBOJHUKY, €CIIM MaTepuaj MPOBOJHHUKA - MEIb C
YIIeTBHBIM SIEKTPHYECKUM conpoTuBieHneM p = 0,018 Onnm? /u.

Bapuanrt 12
Ha tpyOonpoBojge HapyXHBIM, IHAMETPOM d2 = 60 mm wu TemmepaTypoii
t = 320 °C ynoxeHa wuzoimsiuus TOJMMHOW 30 MM, TEMIONPOBOJAHOCTHIO M3 =
=0,2 Bm/m K
Onpenenurs:

1. TemnepaTypy HapyXHOH MOBEPXHOCTH M3O0JALMM IPU TEIUIOBBIX moTepsax ¢, = 260

Bm/m.

2. IIpu Tex ke TEIIOBBIX MOTEPSIX TEMIIEpaTypy MOBEPXHOCTU U3OJIALUU MO (hopmynam
JUISL TITOCKOW CTEHKH.

3. OueHuTh 1eeco000pa3HOCTh MPUMEHEHUS JaHHOTO TUIa u3oisanuu npu o2 = 10
Bm/m K

4. Tlpu q, = 260 Bm/m paccunTaTh TEMIEPATypy HOBEPXHOCTU U3OJALUU, €CIU  Aus =

0,2 + 5103, UCTIOJB3YS (POPMYIIBI ISl MJIOCKOW CTEHKHU.
5. Ompenenuth CYTOYHBIC TOTEPH TEILIOTHI OT HW30JIMPOBAHHOTO TPyOOINpPOBOJA HA
ydactke AJHou 10 m.

Bapuant 13
[Tnockyro moBepxHOCTh ¢ TeMriepaTypoit 400 °C He0oOXOaUMO H30JMPOBATH TaK, YTOOBI

moTepH TEMIOThl He mnpeBbimanu 450 Bm/um® . TewmmepaTypa BHENIHEH NOBEPXHOCTH
TETTON3OJISIIIUH TIPU STOM JIOJDKHA COCTaBIsATh He 6oiiee 50 °C. Onpenenuts:

1. TonmuHy M30JIALMOHHOTO CJIOS U3 COBENINTA, TEIUIONPOBOJHOCTh KoToporo A= 0,09 +
87-10° Bm/m K.

2. CyTouHbIE OTEPH TEMIOTH! HA YYACTKE CTEHKH IUIOMAbIo 5 M 2,

3. KoadpounueHT Temioornaun OT MOBEPXHOCTH M3OJSIIIMU K OKPYXKAIOLIEMY BO3IAYXY
temnepatypoii t = 20 °C.

4. CooTHOLIEHHE MEXIy VYACIbHBIMM TEPMHYECKMM CONPOTHUBJICHUEM TEIUIO-
NPOBOJHOCTH Yepe3 H3OJSLUOHHBIA CIOW W YAETbHBIM TEPMHUYECKHUM CONPOTUBICHHEM
TEIUIOOT/Ia4YH K OKpY’KalollleMy Bo31yxy Temmeparypoii t = 20 °C.

5. Kak wu3MEHHTCS TOJIIHHA H3O0JISIIHOHHOTO CJIos, €CJIIM B Kade€CTBEC HU30IAIINU
HCIIOJB30BaTh aC6eCTOByIO TKaHb C Ays = 0,05, a IOTEpHU TCIJIOTBI OCTABUTH HCU3MCHHBIMU.

Bapuanr 14
CTEHKM TeYu COCTOSIT W3 BHYTPEHHETO CJIOS HEPXKABEIOWIEH CTAM TOJIIUHOW 15 am,

MOKPBITOTO BHELTHUM CJI0EM acOeCTOBOM M30JILUH TONIMHON 5 cm. TemnepaTypa BHyTpeHHEN
MOBEPXHOCTH METANINUECKON cTeHkH paBHa 550 °C, a HapyxkHOW moBepxHocTH acdecta 45 °C.
Tnoma s OBepXHOCTH CTeHKH 1,5 M. TerIonpoBOJHOCTh CTATH U acOECTa COOTBETCTBEHHO A1
=19 Bm/m ‘K, A2 =0,7 Bm/m ‘K.

Onpenenuts:

1. Cyrounble MOTEPH TEILTIOTHI YEPE3 CTEHKY.

2. CoOTHOLIEHHE MEXTYy TEPMUYECKUMH COINPOTHUBICHUSMHU CJIOS METala U CJod
W3O0JISLHH.

3. TemnepaTypy B MecTe KOHTaKTa METajla ¥ U30JIALINN,

4. KoaddunmeHT TerooTiauu K OKpyKaroien cpeze ¢ remneparypoit 20 °C.
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5. I'pagueHT TeMIiepaTypsl O TOJIIIHHE U30JIALUN.

Bapmuanr 15
XKenezoberonnas apiMoBas Tpyda BHyTpeHHMM auamerpoMm d2 = 800 amm, HapyKHBIM

nuamerpoM O3 = 1300 mm u teronpoBogHoCcThiO A1 = 1,1 Bm/m ‘K nomkHa ObITh (yTepoBaHa
BHYTPH OTHEYIIOPOM TEIUIONPOoBOaHOCTRIO A1 = 0,5 Bm/m K.

TennoBble MOTEpU € OJHOTO MOTOHHOTO METpa TPYObl HE JOJKHBI mpeBbimartsh 2000
Br/m, a Temneparypa oBepXHOCTH Kele300eToHHOM cTenky t, He Bbiue 200 °C. Temneparypa

BHYTPCHHEH roBepxHoCcTH QyrepoBku t, =425 °C.

Ornpenenurs:
1. Tommuny GyTepOBKH.

2. TemmniepaTypy Hapy>KHOIH TOBEPXHOCTH TPYOBI t cs

3. Cpennwii rpaiueHT TEMIEPaTyphI 10 TOJIIIMHE PYTEPOBKH.

4. CytrouHble IOTEPH TEIUIOTHI OT TPYOBI Ha yyacTke JuInHOU 10 m.

5. Cpenuuii K03(pGUIHUEHT TEIJIOOTAAYH OT >KEJIE300€TOHHOW TPYObl B OKPY’KAIOIIYIO
cpeny ¢ temneparypoii 20 °C.

Bapuanr 16
Wzomstiust: TonmmmaoN 60 mm ¢ Aws = 0,2 Bm/m K, cMOHTHpOBaHa Ha TPYyOOIPOBOEC
muamerpoM 02 = 60 mm. TemmepaTypa Hapy>KHOH MOBEPXHOCTH TPYOOIIPOBOIA t, =320°C.

TennoBelie motepu coctaBisiior ¢, = 260 Br/m.

Onpenenurs:

1. TemnepaTypy Hapy>KHOM MTOBEPXHOCTH M3OJSIIUU 110 (OpMYJIaM I MHJIUHIPUIECKON
CTCHKHU.

2. TemmnepaTypy Hapy>KHOH TOBEPXHOCTH U3OJIAIUU TI0 PopMyIiaM JjIsl TUTOCKOM CTEHKH.

3. CyTouHble OTEpH TEIJIOTHI Ha yYacTKe TpyoonpoBoa JuMHOoH 10 M.

4. Ouenuthb >(pPEeKTUBHOCTh MPUHITONU M3OJIALMH, €CITU KOIPPUIIUEHT TEMI00TAaYH OT
Hapy>KHOU IOBEPXHOCTH B OKpYKarolyto cpeny o =7 Bm/m K

5. I'pagueHT Temmeparypsl Ha HApyKHOM MOBEPXHOCTH M30JALIMM, €CIM TeMIEeparypa
oKpy»aroten cpeasl coctasisier 20 °C.

Bapuant 17
MenHbIii TIPOBOJ MIOIMAABI0 CEUeHHS 2 MM?  TOKPBIT M3OMIAIHEH TONIIHHON 4 M.

Cuna toka, mnpoxojsmias 1o nposoqy, J = 16 A. YaenbHoe 31€KTPHUECKOE COMPOTHUBICHUE
MeIn 0,018 Om-mm/m, kodpurmeHt TEIIOOTAAYHN
OT mpoBoja K Bo3ayXy 17 Bm/wm? K, TeNmIonpoBOAHOCTh H3OMALMH Aws = 1510 Bm/m K.
Temneparypa okpyxaroniero so3ayxa 20 °C.

Onpenenuts:

1. HapyxHyto TeMnepatypy MeIHOTO IPOBOIHUKA 0€3 U30JISIIHUHU.

2. HapyxHyro Temneparypy MEIHOTO IIPOBOJIHUKA IO U30JSUEH.

3. Kputnueckuii nuametp u30oasuu.

4. TloTepu 3MEKTPUYECKOM MOIIHOCTH /B KWJIOBAaTT-4acax/ OT HarpeBa IMPOBOJHMKA 3a
cyTku Ha juiHe 100 .

5. TemnepaTypy HapyHOH MMOBEPXHOCTH U3OJISAIUH.

BapuanTt 18
Kopmyc TtemmooOMeHHMKa HEOOXOAMMO  HW30JUPOBATh  acOECTOBOM  HM3OIsLIUEH

TeronpoBogHOCThIO A = 0,13 - 0,1510%/ Bm/m ‘K . Hapyxuslii tuamerp TemmoooMeHHuKka dy =
320 mm. Temmneparypa Ha moBepXHOCTH TertoooMeHnHuKa t1 = 280 °C. Dty TemnepaTypy MOXHO
NPUHATH TaKoi K€ M TOCIIe HaJOXKEHUS M30JIUH. TeMneparypa Ha BHEIIHEH MOBEPXHOCTH
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M30JSIIMM He nospkHa npesblath 30 °C, a TEIoBbIE NMOTEPU C OAHOIO IOTOHHOIO MeETpa
Kopmyca tertoooMennnka 200 Bm/m.

Ornpenenurs:

1. Cpenuuii K03 PUITUEHT TEIIOMPOBOTHOCTH U3OJISAIUH.

2. TonmuHy acOECTOBON MU3OJISIIIHH.

3. OueHuth wLeIecO00pa3HOCTh NpUMEHEHUs acOectoBoil u3ossanuu. Kosdduuuent
TEMIOOTAAYM B OKPYKAIOILYIO cpeny o = 7 Bm/m?* K

4. TemnepaTypy OKpyXkaroliei cpenpl, rae Oyner padoTaTh TEIMJIOOOMEHHHUK C TaKUMHU
napaMmeTpami.

5. CyTouHbIe MMOTEPH B OKPYIKAIOIIYIO CPeAy C KOpIyca TEII0OOMEeHHHKa AmuHon | =
800 rm.

Bapmuant 19
Tpy6onpoBoa Hapy)HbIM quamMeTpoM 01 = 110 asm MOKPBIT CIOEM H30JISAIIUH TOIIIHHOM

80 mm. Nynmua tpydompoBoga 7 m. Temmneparypa moBepxuoctu meramia 200 °C, temmneparypa
HapY)XHOH TOBEPXHOCTH HW3OJSAIMM He JobkHA mnpeBbimate 25 °C. TemnompoBoIHOCTH
M30JISIMH 3aBUCHT OT TEMIIEPATYPhL: Aus = 0,058 (1+2,5:10%t) Bm/m K

Onpenenurs:

1. TemnoBoil MOTOK OT TpyOONpoOBOAa, pacyeT MPOU3BECTH MO GopMyIaM JUIs
UIMHPUYECKON CTEHKH.

2. TemoBoit moTok OT TpyboIpoBoaa. Pacuer nmpoussectu nmo Gopmysam i TUIOCKOU
CTCHKHU.

3. CyTrouHbBIC IOTEPH TEILIOTHI OT TPYOOTIPOBOIA.

4. Ouenutsb 3(pHEeKTUBHOCTH MPUHITON U30JIALNHU, €CId KOA(D(UIIMEHT TeIIo0Taauu OT
TIOBEPXHOCTH M30JIAINHN B OKPYKAIOIIYIO cpeny o = 8 Bm/u? K,

5. TenyoBoi MOTOK OT HEM3OJHUPOBAHHOTO TPYyOONPOBOAA B OKPYKAMOIIYIO Cpeny ¢
temneparypoii 20 °C npu 3aJaHHOM 3HAYEHUH 0.

Bapuaut 20
B HarpeBaTenbHOM Ieuu, e TeMreparypa ra3oB tm,1 = 1400 °C, cTeHKa BBHIIIOJIHEHA U3

TPEX CJIOEB: JMHACOBOIo Kupnuya ToiamuHon 60 mm ¢ A = 0,35 Bm/m ‘K, KpacHOro Kupruya
tommuaoi 250 mm ¢ A2 = 0,76 Bm/v? K

METAJUINYECKOT0 KOXKyXa TOJMIIMHONW 5 mm ¢ A3 = 45 Bm/m K. Temneparypa Bo3ayxa B
mexe t, = 15 °C, koa¢hunmeHT TerIo0Taauu B TIeUr OT ra30B K BHyTpeHHeH creHke a2 = 120

Bm/m? K, cHapyXu OT U30JISIUHU K BO3AyXa o2 = 25 Bm/m? K.
Ornpenenurs:
1. Ko purment tennooTnaun ot ropsyux ra3oB K BO3AYXY.
2. TenyoBO¥ MOTOK Yepe3 CTEHKY IIOMa b0 ToBepXHocTH 0,5 M2,
3. ITotepu TEMIOTHI 3a CYyTKH.
4. Temneparypsl Ha TOBEPXHOCTAX BCEX CIIOEB.
5. I'pagueHT TemnepaTyp Ha IpaHMIlE HapYKHOW TOBEPXHOCTHU C BO3-
TyXOM.

Bapuaur 21
Jlnst obecrieyeHus] TEpPMUIECKON MMPOYHOCTH TUIOCKOM CTEHKH TPaJIMEHT TEeMIIepaTyphl HE

JoJDKeH npeBbimath B Hel 500 K/u. TemriepaTypa co CTOpOHBI XOJIOIHON CTEHKH COCTaBIseT 35
°C, TommuHa cTeHKu 20 mm.

Onpenenurs:

1. TemmepaTypy Ha ToOpsiueii CTOPOHE CTCHKH TNpPUHUMAs TPAJAUCHT TEeMIEPaTyphl
MMOCTOSTHHBIM.

2. KosddummeHT TemiooTnaun €O CTOPOHBI XOJIOJHON CTEHKH, €CIM TeMIleparypa
OMBIBAIOIIEH ATy CTEHKY KHUJIKOCTH t,., = 10 °C, a TermmonpoBOHOCTH CTEHKH A = 0,5 Bm/m? K.
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3. IITOTHOCTH TEIUIOBOTO MOTOKA HA MMOBEPXHOCTU CTCHKH.
- 0
4. KoaspduumeHt Temionepenadu yepes miockyro crenky, ecan t, =150°C. 5.

CyTOuHBIE IOTEPH TEIJIOTHI OT IIOCKOM CTeHKH Iutomanpto 0,5 m.

Bapuaur 22
CranbHol TpyOompoBoa nuamerpom 200 X 8 mm ¢ A =30 Bm/m ‘K mpoJioKeH Ha

OTKPBITOM BO3JyXe, TeMmIeparypa KoTtoporo paBHa -18 °C. BHyTpu TpyOBl IBHXKETCS BOAA CO
cpenneit temrepatypoit 93 °C, a xorhduIHMeHT TermooTIa4u OT BoAbl K Tpyde o1 = 820
Bm/m? ‘K . Jlnuna tpy6onpoBoza 25 v, KodQPUIHMEHT TEMIOOTAAYH OT TPYOhl K OKPYKAIOIMEMY
BO31yXy o 2 = 10 Bm/m? ‘K . TpyOonpoBoJ HOKPHIT CIOEM OUTYMHOM H3O0JSIHH TONIMHOHA S0
mm ¢ teronpoBogHocTh0 A = 0,1 Bm/m K.

Onpenenurs:

1. IToTepu TemaoTH TPyOOIPOBOAOM /B BaTTaX/.

2. TemnepaTypy BHYTPEHHEW MOBEPXHOCTH TPYOOIIPOBOAA.

3. TemnepaTypy Hapy>KHOH TTOBEPXHOCTH U30JISLIUH.

4. Kputrdeckuil iuameTp U30JIs1HH.

5. CyTouHble OTEPH TEIJIOTHI OT TPYOOIPOBOA.

Bapuant 23
B 1ex u3 KoTenbHOM MOJAI0T FOPSYYI0 BOAY MO CTalIbHOM TpyOe quametrpoM 58 x 3.5 mm

co ckopocthio 1,2 m/c. Bona Bxogut B TpyOy ¢ temmeparypoit 90 °C. Cpennuii ko3ddunment
TEMI00TAaYH BHYTpH Tpy6sl o 1 = 2000 Bm/m? ‘K . K HapykHOMY BO3IyXY ¢ TeMIepaTypoii 2
°C Temnora oT TpyObl MepexomuT ¢ KodhOHUIMEHTOM TemIooTaaun o 2 = 35 Bm/m? K. Temno-
MIPOBOJTHOCTH cTainu A = 35 Bm/m ‘K.

OrnpenenuTsb:

1. Kakyto n3omnsuuto /mo ko3ppuineHTy TernaonpoBoHOCTH/ He00X0AUMO BBIOpATh A
M30JISIIMU TPYOBI, YTOOBI 1pH ee TonmuHe 20 Mm naieHne TeMIepaTypbl BOJbI OT KOTEIbHON 10
uexa He npesbimano 2 °C. PaccTossHue 0T KOTenbHOM 10 nexa 120 m.

2. JIuneiHbIi K0O3()PUIHEHT TeIuIonepeIayH.

3. OuenuTth 3(p(HeKTUBHOCTH MPUHATOM U30JIALNY.

4. TemnepaTypy MOBEPXHOCTH U3OJISALIUHY. .

5. TemniepaTypy TpyObI 11O U3OJISIIHEH.

[Tpumeuanue. Ilotepu Temnorel Q MOKHO OINpPENENUTH MO YPABHEHUIO TEIJIOBOTO
Gananca Buma Q =m Cp (t, - t, )raem =f. p,.'W maccossrii pacxos Teronocurens, kr/c; f

- [Iomanab CCUCHUsA pr60r1p0130z[a; tm,l n tm(,z - TeMIIEpaTypa BOAbI COOTBETCTBCHHO HAa BXOJAC U

BhIXOZIe M3 Tpybomposoja. Temnoemkocts Cp,,  (Joic/keK) W TIOTHOCTH BOmbl p/ke/m’ |
OTIPEENSAIOT U3 CIIPAaBOYHBIX TaOJIHII.

Bapuant 24

TpyOa ombIBaeTCst U3HYTPH JBIMOBBIMH I'a3aMM, CHApPYXU - BOAOH. [lnameTp TpyOs d—2
1

166/140 mm, TemnONpPOBOMHOCTh MaTepuaia crteHku M= 50 Bm/m K. Kosdounment
TEMIOOTIAYH OT Ia30B K CTEHKE M OT CTEHKM K BOJIE COOTBETCTBEHHO a1 = 45 Bm/m? K u o =
2500 Bm/m? ‘K. TemrmepaTypa ra3oB U BOJBI COOTBETCTBEHHO paBHa 350 u 170 °C.

Onpenenuts:

1. JIuneiHpIil K03 PUIMEHT TeMI00TAauH.

2. IloTepu TEMIOTHI C IOTOHHOTO METPa TPYOBI 3a CYTKH.

3. TemmniepaTypy BHYTPEHHEH MOBEPXHOCTH TPYOHI.

4. Temneparypy Hapy>KHOH MOBEPXHOCTH TPYOBI.
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5. JIuHelHyI0 IUIOTHOCTH TEIUIOBOIO IOTOKa uepe3 TpyOy mocie oOpa3oBaHHs Ha
HapYy>KHOH MTOBEPXHOCTH TPYOBI ciost Hakumu ¢ o2 = 1,1 Bm/wm ‘K TonmmuoN 1,5 Mmm, ipy TeX ke
3HAQUCHUAX 01, 02, T t

oy Y Toie,

Bapuanr 25
[Tmockas crenka ¢ Temneparypoit 650 °C u3onupoBaHa CJI0€M BEPMHUKYJIUTA TOJIIMHON

8 =20 mm ¢ xodddummentom Temmonposoanoctu A= 0,072+ 0,26 10° Bm/u ‘K. Temmepatypa
Hapy>KHOM MOBEPXHOCTH €105 u3oJauu coctapisgeT 40 °C.

Ornpenenurs:

1. CpeanennrerpaibHbId KOAPGUIUEHT TEIIONPOBOAHOCTH CIIOSI U30JISIUH.

2. TepMHUUYECKOE COIPOTUBIIEHHUE CII0S U3OISALHUH.

3. [11OTHOCTH TEIIOBOTO MOTOKA Yepe3 U30JIMPOBAHHYIO CTEHKY.

4. CyTouHbIe HOTEPH TEIIOTHI OT CTEHKH MIOMA/bI0 TIOBEPXHOCTH 3 M

5. I'paaueHT TemnepaTypsl B U30JSIMOHHOM CIIOE.
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