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Pazpen 1. MEXAHUKA
KUIKOCTEHU U T'A30B

1.1 IPOIPAMMA PA3JIEJIA

OcHOBHbIE MOHATHA MEXaHUKH JKMKOCTEil U ra3oB. BA3KocTh KuIKO-
cTeil U ra3oB, KO3(GOUUHEHTb! IMHAMUYCCKOH M KHHEMATHYECKOH BA3KOCTH,
KO3 (ULMEHT BHYTPEHHErO TPCHHUs, N30bITOYHOE JIaBJICHHE.

OcHoBHble uddepeHtnanbHble ypaBHEHHS CTATHKN H IMHAMHKH Hje-
JIbHOTO U PeajlbHOro rasa: ypaBHeHHe paBHOBECHs rasa, ypaBHenue Diinepa,
Hasbe-CTokca, ypaBHeHHe Hepa3phIBHOCTH, ypaBHenue bepHymin i med-
HBIX I'a30B.

EcTecTBeHHOE M BBIHYIK/ICHHOE JIBUKEHHE a30B, XapaKTep JABHKCHHUSA,
MOHATHE O [IOrPAaHUYHOM CJIOE, PacHpe/ie/ieHHe CKOPOCTH IO MOIEpeuHOMY
CeYyeHHIO N0TOKa.

Buzbl HaNopoB M MX M3MEPeHHs, CONPOTUBICHHE JBUKEHHIO ra30B.
TMoTepy 1aBneHus Ha TPeHHWe W HAa MECTHBIE COMpoTHBIeHHs. ['eomeTpuye-
CKOE JIaBJICHHE.

1.2 METOJUYECKUE YKA3AHMUS K PA3JIE]IY

B naHHOM pasjene M3/I0XKeHbl OCHOBHbIE 3aKOHBI JBHKCHHs Ta3oB B
nevax. M3yuas ypaBHeHMs DaBHOBECHA, YPaBHEHHS JBWXKEHHSA, ypaBHEHHe
Hepa3spbIBHOCTH TOTOKA, ypaBHEHHE TIOCTOSHCTBA CyMMBI Hanopos (Bepryi-
M), a TaKxKe OnpeJeNss MOTepH JaBleHns TPH JBWKEHWH Ta30B, HEoOX0/IH-
Mo ofpallaTh BHUMaHHe Ha Te WIN HHbIe 0COOEHHOCTH, KOTOPhIE H3JIaraloTcs
B pasjienie «MeXaHWK2 JKMIKOCTEH M ra30B» B CBA3M C 0COOGHHOCTAMH JIBH-
JKeHHs! TIeYHBIX ra30B. Tak, MPH PaccMOTPEHMH BOTPOCA PaBHOBECHS Ta3oB
HeoOXOIMMO YIIOBHTE 0COGEHHOCTH Mepexo/ia reOMeTPHYECKOTO JIaBICHNs B
CTaTHYeCKOe M 0OPaTHO B CBA3M C TeM, YTO MEYHbIE ra3bl MMEIOT MEHBIIYIO
00BEMHYIO TJIOTHOCTD, YeM OKpysKatoluii Bo3ayX. [Ipu usyuenuu ypasHenus
BepHyumm Heo6Xx0auMo pa3o0paTh BapHAHT 9TOTO ypaBHEHHs NMPHMEHHTEIb-
HO K MeYHBIM ra3aM. [1pi paccMOTpeHHH pacyeTa MoTeph JaBlieHHs TIPH JIBH-
JKEHHH Ta30B HYKHO YACHMTb BJIMAHHE W3MEHEHMs TEMIEpaTypbl ra’oB Ha
H3MEHEeHHe CKOPOCTHOTO U MOTEPAHHOIO J1aBJICHNUs.
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1. OCHOBHBIE 3aKOHBI, KOTOPBIM MOYHHAKOTCH Ta3bl U CHEJACTBUA U3
HHUX.

2. Kaxkas cymecTByeT 3aBUCHMOCTb 00BEMA, CKOPOCTH M TIOTHOCTH
OT JIaBJIeHHs U TeMIepaTypbl?

3. Yro BBIpaXkaeT JMHAMHUYECKas BA3KOCTH?

4. YpaBHeHHE paBHOBECHS.

5. Kax mumetcs audpepeHnmanpHoe ypaBHEHHE JIBUKEHUS Hleailb-
Horo (Ditnepa) n peanbHoro (HaBbe-Ctokca) rasos?

6. YpaBHeHHE Hepa3pbIBHOCTH MOTOKA.

7. Kak 3anuchkiBaetcs ypaBHeHHe bepHyuy g naeanbHoro rasa?

8. Uro o3HawaloT OTAeNbHBIE CllaraeMble ypaBHeHMs bepHynnu u
hu3nyeckuit cMbICH ypaBHeHHs ?

9. YpaBHeHue bepHYIIH 715 MEYHBIX Ta30B.

10. Kaxwue GbiBatoT Buapl Hanopos (aasnenuii)? Mx matematuyeckoe
OIMMCaHHE U U3MEPEHHUE.

11. Kakoe aBikeHHe ra3oB Ha3bIBAIOT CBODOJHBIM M KaKOE BBIHYK-
JIeHHBIM?

12. Kak paccuuTbiBaloTCs MOTEPU JaBJIEHHA MPH JABHWKEHHHU ra30B 110
KaHanam?

13. Kakue pexkumbl ABMKEHHs ra3oB Bel 3Haete?

14. Kpurepuii PeitHonbca W 3HaueHMe €ro /Ui JaMMHApPHOTO, Typ-
OyIeHTHOrO U NMepex0/HOro XapaKTepa JBHKEeHUs CPe/lbl.

Pa3zpen 2. OCHOBbBI TEOPUH
NOoJA0OBMS U MOAEJIMPOBAHUS
METAJUIYPTUYECKUX ITIEYEU

2.1 IPOTPAMMA PA3JIEJIA

O6utue nonoxenns reopuu noxobus. logobue Qpuzndecknx apaenHui.
Kputepun 1101061 1 MeTobl UX Haxox/aeHus. Teopembl noaobus. Ilpuio-
JKeHHe TEOPUM MOZOOMS K IMAPOJAMHAMHHYECKMM M TEILIOBBIM IpOLECCaM.
CyumnocTs u 11paBuia Mozenupoatus. [TpuGianmKkeHHoe MOieIMpoBaHHe.

2.2 METOAUYECKHE YKA3AHUS K PA3JIEJTY

B Hacrosiee BpeMs JUls HCCIICJI0BAHHMS PAa3/IMYHBIX MPOLIECCOB, B 4a-
CTHOCTH, JBWKEHHMsA ra30B W Mepe/iaud TEersIoThl B Medax, MHUPOKO MpHMeHs-
eTcs MOJIeMPOBaHME H TeopHs NoobuA, KoTopas Brepsyle Okuia paspaboTa-
Ha pycckumu yuenbiMu M.B. Kupnuuesbiv, B.M. Kupnuuesbim, A.A. ['yx-
manowm, JI.C. Ditrenconom, I'.T1. UsannoBeM 1 ap.

[py M3ydeHHH 3TOro pasfena CTYIEHT JOJIKEH YSCHWTB, YTO MOHH-
MIOT 0/ KOHCTAHTOH M WHBApHAHTOM (KpWUTepHeM) MoJao0Hs, 1o reomer-
PHYECKHMM, (U3HIECKHM (MeXaHHMYeCKHM M TEIUIOBBIM) MoaoGuieM. YCBOMTH
crocoObl Mojy4eHns KpUTepHeB Ha MpUMepe BbIBOJA KPHTEPHs MeXaHuue-
ckoro mogodus (HeioToHa) U Teopembl NMoxobHA, Ha KOTOPLIX Oasupyercs
Teopus Noaoous.

PaccmaTpuBas MeTO MOEIMPOBAHMs, HEOOXOAMMO YSCHHMTh, KaKue
ObIBAIOT MOZENH M YTO OHM MPEJACTaBMAIOT. M3yuaroT NpaMoe MOJelMpoBa-
HHUE, METO/ aHAJIOTUH (TMIPaBINYECKUX, MATEMATHYECKHX, JIeKTPHUECKHX H
T.IL), 4TO HEOOXOJMMO /Ul TIOJIHOTO OCYIIECTBIEHNs N10100Us MoenH U 06-
pasiia; npuGIHKEeHHOE MOETMPOBAHUE H €I0 NPHHUMILL, CTabWILHOCTD, aB-
TOMOJIENIBHOCT M METOJ1 JIOKANIbHOCTH, NMPHMeHsAeMble TPH NIPHOITHKEHHOM
MOJIETMPOBAHHH.

BOINPOCHI 1JIs1 CAMOIIPOBEPKH

1. B uem 3aKimodacTcs pasiMyMe M1y MOHATHAMM «ronobue»
«oTanure»?

2. Yro TaKoe reomMeTpHuecKoe noaodue?

3. Yro Ha3bIBAIOT KOHCTAHTOMH 10106157

4, Kak MaTeMaTH4eCKH BbIPAKAKOT yCJIOBHA MOJ0OOMS /BYX CHCTEM
(napamerpos)?

5. Kak oTHOCATCA 110100HbIE UINHbI, [UIOWAAN U 00beMbl y reomeT-
pHdecKu 1006HbIX Guryp?

6. Yro HA3bIBAIOT HHBAPUAHTOM 110106MA?

7. B 4eM 3aKinodaeTcs pa3HHIA MEKIy KOHCTaHTOH W HHBapHAHTOM
noao6ua?

8. Uro takoe pusnueckoe nonodue?

9. Kakumu MOryT GbITh BU/IBI pH3HyecKkoro noaodus?

10. Kakumu KpUTepusMH XapaKTepH3yeTcs MexaHH4eckoe nogobdue?

11. Kakue npearnocsulki ABIAIOTCA 0013aTeNbHBIMU JUIS OCYIIECTB-
JIeHHS TETUIOBOTO N0100Ms crcteM?

12. KakuMu KpUTepHsAMH XapakTepusyercs Mogobue TerioobMeHa
TEIUIOMTPOBOAHOCTBIO H KOHBEKIIMeH TIpU IBUKEHUH B KUIKOCTAX U razax?
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14. Jins 4ero mpUMEHSIOT KPUTEPHH B TEOPHH Mog00us?

15. Kakue H3BeCTHBI METO/IBI MOJTy4YeHUs KpUTEpHEB?

16. Yto Takoe HHAMKATOP Mo106MA?

17. Yto mpeAcTaBAOT co60it KpUTEpHATIbHBIE YPABHEHUSA?

18. Kak Qopmymmpyercs mneppas Teopema noaobus u obnactu ee
npUMeHeHHs?

19. Kak Gopmysnupyercs BTopas TeopemMa noaobus u, KakoBo ee 3Ha-
yeHne?

20. B yeMm 3aKI0YaeTCs CMBICH TPETheH TeopeMbl mo1o6us?

21. Kakue clieCTBHA UMEET TPEThs TeopeMa 1noaoous?

22. Kak mpou3BomiT o6paboTKy SKCTEPUMEHTANbHBIX JaHHBIX, HC-
MOJIb3ys TPETHIO TeopeMy noaoous?

23. Y10 TaKoe MOJENUPOBAHKE U, KAKOBbI €ro 0COGeHHOCTH?

24. Kakue MOJe/H Ha3bIBAIOTCS (PU3UYECKUMH, MaTeMaTHIeCKUMH?

25. Kakoe MoJie/MpoBaHue Ha3bIBAlOT NPSAMbIM?

26. KakoBa CyIIHOCTb METO/a aHAIOTUi?

27. IlpuHummnbl npubINAKEHHOTO MOIENMPOBAHHA.

28. HasoBute npumepbl MPUMEHEHHS TEOPHUH MOJ00MA K pELICHUIO
MpPaKTHYECKHX 3a/1ay.

29. Hanuwure Hauboiee 4acTo BCTPEUAIOIIMECH KPUTEPUH N0100UA.

Paspen 3. TEIINIOMACCOOBMEH

3HaueHUE TEIIO- U MACCOOOMEHHBIX MPOLECCOB B METALITY PrUYECKOM
TpaKTHKE. OcHOBHBIE TIOHATHS TEOpUH TeIuioMaccooOMeHa: noss TeMIeparyp
Hu KOHL[CHTpaL[Kﬁ. BH/Ibl IIPOLIECCOB MACCO- H Terioobmena. Konsekuus, u3-
JIy4Y€HHE H TeIUIONPOBOAHOCTD. C1105KHbIH TEI1000MeH.

3.1 IPOI'PAMMA PA3JIEJIA
3.1.1 KOHBEKTUBHbIN TEILIO- U MACCOOBMEH

OCHOBHbIE 3aKOHOMEPHOCTH. 3aBUCHMOCTh KOY(puLMEHTA TEII00T-
Ja4n OT pa3nuyHbIX (GakTopoB. KoHBeKTHBHBIH TEIUIO- ¥ MaccooOMeH npH
cBOGOHOM M BBIHYKIEHHOM [BHKECHHMH, NPH JTAMHHAPHOM M TypOyieHTHOM
pexumax. BinsHMe NMOrpaHMYHOrO €108 Ha TersiooOMeHHbie npomecchl. Oc-
HOBHBIE YpaBHEHMsI KOHBEKTHBHOIrO Teruio- M MaccooOmeHa. [lpumenenue

TEOpHUH HOJ]D6lflﬁ K aHainusy KOHBEKTHBHOM TEIUIO- U MacCOOTJa4H. Onpez{e—
JIeHHe BeIMYMHBI KO QHULMEHTa TeMI00TJaul KOHBEKIMeH Ha OCHOBE KpH-
TepuaibHBIX ypaBHeHH (depes umcrna Hyccenbra, 'pacroda, [Mpamars,
Peiinone/ca). Onpesnenstomas TeMnepaTypa 1 onpeenstonmii pasmep. Kou-
BEKTUBHBIH TEIo- U MBCCUDGMEH B pacruiaBax. 3HayeHne TEI'UIOOGMEHH KOH-
BEKIMeil B METa/LTy prUYeCKHX Medax.

3.1.2 TEINIOOBMEH H3JIYYEHUEM

Ipupoza TenoBoro u3nmydenus. OCHOBHEIE MIOHATHA W OTpesie/ieHns
TEOPHH JIYYHCTOro TerioobMeHa. 3akoH TernoBoro uimydenus: [lnanka, Bu-
Ha, Credana-bosnbimana, Kerepa. [lornomenne u W3my4eHHe HEPruu ce-
peivu Tenamu. 3akon Kupxroga. Buapl notokos nsmyuenus. JlyuucTsiii ten-
71000MEH MEXIy ABYMs CepbIMM TelaMi (MeTos caibl0-noTokoB). [lonaTne
00 yrnoBeix koadduimentax. Coiicta yrioseix Koddduumentos. Tero-
oOMeH NpH HaJu4yuK 9KpaHoB. M3nyueHne yepes okHA U OTBEPCTUSA B KIaJKe
neyH.

Hsnyyenne nomynpo3spauHeix cpeil. M3myuenne TpexaToOMHBIX ra3oB U
CaKUCTBIX yacTHL. Homorpammsl [/ pacyeTa CTENEHH YepPHOThI TPEXaToM-
HbIX ra3oB. Ter006MeH Mexk1y ra30M U OKpYKaloLWMMHU ero cTeHkamu. Ten-
1000MeH u3ydeHHeM B paboyeM NPOCTPAHCTBE IUIAMEHHbIX Neyeii.

Koaddpuument tenooraaun usnydeHneM. COBMECTHbIH TersnooOMeH
M3ITy4YeHHEM W KOHBEKLIMEH.

3.1.3 TEILUIOIIPOBOJHOCTb

Obumme cBejeHus. MeXaHU3M TEMIONPOBOAHOCTH B TBEPAbIX Telax,
AKMAKOCTAX U ra3ax. KosdHimeHT TerionpoBoAHOCTH U 3aBUCHMOCTD €10 0T
TeMnepaTypbl M TOPHCTOCTH MaTepuasia. TersionpoBOAHOCTh MPH CTaLMO-
HapHOM peskuMe. TeronpoBOAHOCTh IUIOCKOM CTCHKH, LMIMHIPHYCCKO#
CTEHKHM U TeJl HerpaBuibHOM popmel. Terutonepeaua. Kosdduument tenno-
epe/aym.

Teroo6MeH 1pyH HECTALMOHAPHOM TEILIOBOM PEKMME: ONHMCaHHE
npoueccos, auddepeHLMaIbHOe  ypaBHeHHe TerulonpoBoaHocTd  Dypee,
KpaeBblc yc/oBHA. MeToIbl TeOpHH TEIUIONpoBoaHOCTH. Pemenue audge-
PEHUMANIBHOTO YpaBHEHHS TEIIONPOBOAHOCTH € NTOMOIIBIO TEOPHUH HOHOGWH.
OcHOBHbIE 4HcIa (KpUTEpHH) TEIUIOBOTrO MOA00MS M MX XapaKTepHCTHKa.
TlonsiTHe O TOHKMX M MaCCHBHbIX TesaX. Peuenue 3ajiauu HecTaUMOHAPHOMH
TEILIONPOBOAHOCTH METOAOM KOHeuHbIX pasHocteii. Tersioobmen npu ras-
JIeHNH METaJLIOB.
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B pasnene «TennomaccooOMeH» M3/IaraloTcs BOMPOCHI, CBSA3aHHBIE C
pacmpocTpaHeHHeM TeTIoThI B Tewax. [1py n3ydyeHuu OTAeNbHBIX BUIOB Ter-
J0TiepeiadM CTYZIEHT JIO/KEH TOHATE GH3HYecKyIo CyHNIHOCTh Mpoliecca, pa-
300paTh MareMaTHYecKHe 3aBHCHMOCTH, CBA3aHHBIE C BBIBOJOM JaHHbIX
tdopmy.

HawuGoree TpyzeH 115 HCCileJOBaHNS KOHBEKTHBHBIH TETUIO- W Macco-
o6MmeH. JlelicTBHTEINBHO, JUIS pacyeTa Mepejiady TeroThl KOHBEKIMeH Heolb-
XOJMMO 3HATh YHC/IOBBIE 3HAUeHHs KOd(hdHIMEeHTa TeIIO0TAAYM o UTS KakK-
JIOT0 KOHKPETHOIO CIy4as, HO ¢ He ABiAeTcs (U3M4ECKON KOHCTAHTOM, Tak
KaK OH XapaKTepH3yeT He OT/ebHOe Teslo, a TeIIOBOE B3aHMOCHCTBHE ABYX
Teq: JKUAKOCTH (HITH Tras3a) ¥ TBepaoro Tema. [103ToMy o 3aBHCHT OT G0NbIIOro
gucna daktopos. CHcTemMa ypaBHeHHil, onpeesionas KOHBEKTHBHBIH Ter-
71000MeH M, CileIoBaTeIbHO, MO3ROSIONIAs (B MPHHIIMIIE) OMPENeTHTh o, MO-
KeT OBbITh pellieHa TONBKO /Ul OTPAaHHYEHHOTO YKMC/la NPOCTEHIINX CTyYaes U
TO ¢ Onpee/ieHHbIMU onyeHusmu. [TonyyeHne YNCIeHHBIX 3HAYEHHH o U3
JKCHEPHMEHTAa JKOHOMMYECKH HelenecooOpasHo Mo cieyloIuM NpUIHHAM.
Heo6x0auMOo TIPOBECTH TPOMAjIHOE KOJIMYECTBO OMBITOB, YTOOBI BBIICHHTH
BIIMSHHE Ha O KaKIOTo W3 JeHCTBYIOMMX (HAKTOPOB, MPHYEM Mbl MOTYyHHM
OTBET JMLLb UL YaCTHOTO CIIyyas HcciieyeMoro oobekTa. [leno ocioxHser-
Cs ¥ TeM, 4TO Pa3/INYHBIE BETMYHHBI, OT KOTOPLIX 3aBHCHUT O, YaCTO CBA3aHbI
Meskay coboit, HanpuMep, NpH H3MEHEHHH TeMNepaTyphl MEHACTCSA BA3KOCTh,
TEIUIOEMKOCTh, KOID(HULMEHT TeMepaTyponpoBOAHOCTH U ap. Beixox u3
NOJIOJKEHUs JaeT Teopus 1noaodus. OHa, BO-NEPBbIX, MO3BOJACT MPOBOAMTH
9KCIEPHMECHTBI Ha MOJIE/IM, @ HE Ha Ka)K/10il HaType, U pe3y/IbTaThbl OIbITOB Ha
MO/Ie/IM PACIPOCTPAHATh HA BCE MOJA0OHBIE ABICHUSA; BO-BTOPhIX, OCHOBbIBA-
ACh Ha CHCTeME JM((EpeHLMATbHBIX YPaBHEHHII KOHBEKTHBHOIO TEILIO- M
MaccooOMeHa, OHa 4eTKO OMNpeesiseT yCIoBUA 1Moao0us GH3MuecKux spie-
Huil 1 npoueccoB. O6paboTKa IKCIEPUMEHTATIBHBIX JAHHBIX B KPHTEpHallb-
HO# (hopMme 1103BOJIACT BBIABHTD IJ1aBHbIC (hAKTOPBL, BIMAIOLINE HA BEJIMYUHY
a, ¥ 0TBpoCHTH BTOpOCTENEeHHble. PesybTaThl 006paboTKy JaHHBIX 00bIYHO
NPeACTaB/IAOT NPUOIHIKEHHO B BU/e CTENEHHbIX (PyHKLMIA Nu=cRe™Pr" unu

Nu=c(Gr'Pr)". Tlo Gopmyiam Takoro THMa 0GBINHO H PACCHHTBIBAETCH KO-
(DHIMEHT TEMIOOTAauH d.

W3yuas 3Ty TeMy, CTYJEHT JOJUKeH MpEKIe BCEr0 XOPOLIO YCBOMTh
HPHIOKEHHE TEOPHH MOI0OMA K PELICHHIO 3a/lay 110 KOHBEKTHBHOMY TeIlIo-
M MaccooOMeHy, YtTKO YACHHMTb (DM3MHECKMH CMbIC] OCHOBHBIX KpHIEpHEB
(Peitnonbzca, Ipanamisa, ['pacropa, HyccenbTa) 1 NpuMeHAThL NP pacyeTax
Te KpPHUTepHAJbHbIE 3aBUCHMOCTH, KOTOpbIE COOTBETCTBYIOT KOHKPETHOMY
BuLy 3aj1aun. [lepexo/is K W3yHeHHIO OT/Ae/bHBIX BUIOB Teroo0MeHa, a Tak-

——n

2

7K€ KOHKPETHBIX 3a]1a4, HeO6X0}]PlMO BHUMATEJIBHO U3YYHUTh T€ NPEIJIOKEHUA
W JIoNylIeHUs, Ha Gase KOTOPBIX CTpouTcs MX petuenue. [lostoMy oaHO# 13
OCHOBHBIX 3a/1a4 CTy/IeHTa NPH U3Y4eHUH ITOH TEMBI ABIAETCS YITKOE yCBOE-
HHE OTBETOB Ha CJIE/TyIOIIHE BOMPOCHI:

1. Kakum o6pa3om (C MOMOIIBIO KaKMX MCXOJHBIX AHAIHTHYECKMX
3aBHCHMOCTE) HAXOAATCA ONpeeNsonne KpUTepuH?

2. Kako#t kputepuanbHOH 3aBUCHMOCTBIO CJIEyeT BOCTONb30BAThCS
JUIA KOHKPETHOTO pacyeTa Ko3(p()UIUMEHTOB TeriooTaa4y o?

3. KaxoBbI onpe/iesistolyii pasMep 1 onpeiensionias Temneparypa’

4. HaxoasTcs mu mapaMeTphl 3a[jauy B MHTepBajle 3HauUeHWH KpuTe-
PHEB, JUIs KOTOPBIX CTpaBe/iiBa BeIGpanHas hopmya?

Ilpn u3yuennn TeruiooOMeHa HM3ITydeHHEM CTY/IEHT, MpPEeXkIe BCETO,
JI0/KEH YSCHHTh NMPUHIMNKAILHOE OTJIHYME TersiooOMeHa TOro Buja nepe-
HOCa TeMIOThl OT Teroo0MeHa TeMIoNpoBOIHOCTEIO W KOHBeKLMeH. B npo-
Hecce TemuooOMeHa W3TyueHHeM OCYIIECTBIIseTCs JBOWHOE MNpeBpallieHne
9HEPrUH — CHayasa TerIOBOM SHEPIrHH B YHEPTHIO 31€KTPOMArHUTHOIO M3y~
YCHHMs, @ 3aTE€M JHEPIrMM 3ICKTPOMArHUTHOIO U3/YYCHUs B TCILUIOBYIO HEpP-
rito. [1ockosbKy Tena MoriowaroT JHIlb YacTh SHEPIUH TEKTPOMArHUTHOTO
n3IyueHus (YaCTMYHO OTpakas MIIM MPOMyckas ee 4epes cebs), OCHOBHbBIM
BOINPOCOM TPH MCCIEJ0BAHUH TEMIOOOMEHA W3/Ty4eHHEM ABJISIETCA BOMPOC O
KOJIMYECTBEHHBIX COOTHOIICHMAX MEXKIY OTPAKECHHOM, NOTIOWEHHOM U po-
nyueHHoi Yepes Teno sHepruu. OCHOBHbIE 3aKOHbI M3y4EHUA W IKCIEPH-
MeHTaJIbHble laHHble CBOWCTB OTJENbHBIX TeJl MO3BOJIAIOT peliaTh KOHKpeT-
HbIE 3a/la4M, CBA3AHHBIE C JIYYMCTBIM TEIIOOOMEHOM: BbIOMpaTh JKpaHbl,
CHWKAIOIIME TEIUIOBbIE MOTEPH B MPOMBILLICHHBIX arperatax HiIM 3aliu-
warouMe 00bEKThl OT JIy4YMCTON SHEPruu; pa3pabaThiBaTh MEPONPHUATHA, 110~
3BOJIAIOILME HHTEHCHULMPOBATH TEMI00OMEH H3JTyHEHHEM B METa/LIypruye-
cKuX reyax u Ap. [lostoMy cTyzeHTy HEOOXOAMMO HETKO YCBOUTb 3aKOHbI
ITnanka, Buna, Credana-bosbimana, Knpxroda u rpaHuLbl HX NPUMEHEHHS,
a TakKe pa3obpaThesi B METOAMKE pacyeTa TerI00OMEHHBIX IPOLIECCOB MEK-
Jly TBEP/IbIMH Te/laMU {1 MEXKJLy TBEP/IBIMH TElaMH M ra3aMHu.

PaCCManHBaﬂ TEILUIONPOBOAHOCTD, CTYACHT [OJUKCH YACHHUTB CMbICI
o01Iero ypaBHEHHs TEILIONPOBOJHOCTH M YMETh IPUMEHATH 3akon Dypbe
JUIS K&KJIOTO Cllydasi, T.e. BbIBECTH ypaBHEHMs, ONpeessioliie 3aKOoH pac-
nipe/ie/ieHus TEMIEPATyp MO TOMIIMHE CTEHKH (IUIOCKOH, LMIMHIPHYECKOH,
11apa) ¥ KOJIMYeCTRO TEIUIOTHI, TIepe/laBaeMoii uepes CTEHKY.

ITpy u3yueHnn nporiecca TeIUionepeayn yepes CTeHKY yMeTh aHaiu-
mpoha'n; BJIMAHHE OTICJIBHBIX TEPMHYECKUX COIlpOTHBJlellMﬁ Ha 0611158 co-
HPOTHUBIICHHE, @ TAKIKE 3HATh CHOCOOBI yMEHbIICHHA TEPMHUYECKHX CONPOTHB-
JieHuit. B HecTalMOHapHO# TEIUIONpPOBOAHOCTH CiedyeT 0OpaTHTh BHUMaHHE
Ha pellleHHe KOHKPETHBIX 3a/1a4 ¢ nomolubio kputepues Bi u Fo, Tepso yc-





[image: image5.jpg]BOMB MX (M3NYECKHIT CMBICI M BIIMSHHE HA MPOTEKAaHHe MPOLECCOB HarpeBa
WK oxnaxaeHus. M3yuas TernooOMeH NpH IUIABIEHHH MeTallla, creyer
YACHUTH O0lIHe 3aKOHOMEPHOCTH, XapaKTepH3yIollue Mpolecc MiaBieHns
Kak (u3MUecKoe ABJIEHWE, a TaKKe PasIHuMi B MOCTAHOBKAX 3alaud MNpH
TITABIEHUH C MPHOBEHHBIM yJla/leHHeM pacriiaBa W IpH IUIABJIeHHH ¢ HaKOI-
JIEHHEM pacIllaBa Ha MOBEPXHOCTH MIIABAIIEr0Cs TBEPOro Teja.

BOITPOCHI U151 CAMOIIPOBEPKH

1. UYro HasbIBaeTCA TeMIepaTypHBIM TIOJIeM M TeMIepaTypHBIM rpa-
JIMeHTOM?

2. Yro Ha3pIBaeTCS TETUIOBBIM IOTOKOM M Y/eNbHBIM TEIUIOBBIM [10-
TOKOM (TJIOTHOCTBIO TEMIOBOTO MOTOKA)?

3. Kak npoucxoauT nepenaya TerjioThl KOHBEKLMEH?

4. Tlo kakoit (opMyse pacCYMTEIBAIOT KOJIHYECTBO TEIUIOTHI, Tepe-
JIaHHOW KOHBeKLMeHn?

5. Kospduument Temnoornauu KOHBeKuued, ero (uinuyeckuii
CMBIC]I, PAa3MEPHOCTD H 3aBUCHMOCTB OT PA3/IMYHbIX 1aPaMeTPOB.

6. Kakoii kpuTepuit XapakTepu3yeT BbIHYKISHHYIO KOHBEKLHI0?

7. W3 kakux ypaBHeHui BbiBoasTcs Kputepun Re, Gr, Pr, Nu?

8. Kakoii kputepuii XapakTepu3yeT cBOOOIHYI0 KOHBEKIIMIO?

9. Yro xapaktepusyet kputepuit Hyccenbra?

10. Hanumure KpuTepHasibHble YPABHEHUS, IPUMEHsEMble UIs perle-
HHA 33124 110 KOHBEKTHBHOMY TErI000MeHY.

11. Yro Takoe ompejensiomias TemnepaTypa ¥ ONpelesionuii pas-
mep?

12. Tloscuute Ha NpUMepe KPUTEPHATLHOTO ypaBHEHUs AId CBOOOI-
HOM KOHBEKLIMH [IOPAI0K pacyeTa KOJIHYCCTBA [ePEIaHHOH TeILIOThL.

13. YnpouenHsie GopMynsl s onpeneieHus KodhduLHeHTa Tero-
OTJa4H KOHBEKLIMCH.

14. B 4em 0cOBEHHOCTH TEMIOOT/a4H NMPU KUTIEHHU BOJIbI M KOH/EH-
cauuu BoasHoro napa? Kakue pexumbl kuneHus Bam ussectHbi?

15. Kakue 1/1MHbl BOJIH OrpaHUYMBAIOT BUANMbIE U KAKHE - TEIUIOBbIE
syun?

16. YTo npoMCXOoIHUT ¢ dHeprueil M3IyueHHs, Nagaroulei Ha MoBepX-
HOCTb TBEPJIOTO Tesa?

17. Tlousitue aGcomoTHO YepHOTO, GE0ro | MPO3pavHOTo Tell,

18. Hanmumre 3akon ITnanka, Buna (cmemenus) u Credana-
bonblmana (4eTBepThIX CTeneHek).

19. Tlonstne koddpULMEHTa TYUEHCITYCKaHNA U CTENIEHH YEPHOTHI.

20. 3akon Kupxroda. CenekTuBHOe W3TyueHHe.
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21. 3akon JlamGepTa (KOCHHYCOB), 001aCTh €r0 NIPUMEHEHNUS.

22. JlyuncTelii TeruiooOMeH MeKIy ABYMs CEphIMHM TellaMH, pasje-
JIEHHBIMH JTy4enpo3pa4Hoii cpefoi. Obmas pacueTHas dopmya.

23. Kaxoit Bux nmeeT dopmysa TermiooOMeHa H3ITyHdeHHEM MeKIy
JIBYMsl NapasiielbHbIMH MOBEPXHOCTAMH?

24. Yro Takoe NpHUBENEHHBIH KO3(PUIHMEHT U3TydEHHUS ¥ OT 4ero 3a-
BHCHT ero BelHuMHa?

25. ®opmyna a7s pacyeTa TydHCTOro TEllooOMeHa MeXdy AByMs
3aMKHY THIMH TIOBEPXHOCTSMH, OXBATHIBAIOIINMHU OJIHA JIPYTYHO.

26. Ilo xakoii hopmMynie MOKHO pacCHNTaTh TEMIOOOMEH H3ITyuYeHHeM
MesKIy ABYMS POU3BOIBHO PACONIOKEHHBIMH B MIPOCTPAHCTBE TeaMu?

27. Kak BnusieT 9KpaH Ha TeMI000MeH u3TydeHnem?

28. Msnyuenne yepe3 OTBEPCTHS B NEYHbIX CTEHKAX, pacyeTHas (op-
My7a.

29. Wsnydenue ra3oB, 0COOEHHOCTH M3JTyUeHHs ra3oB MO CPaBHEHUIO
C M3/y4eHHeM TBEPbIX TeJl.

30. PacueTsbl H3/Ty4eHHA HECBETAIIMXCA M CBETAILMXCA ra30B.

31. Hanucare popmyny I".JL. Tlonska s pacyera usiyyeHus Mexay
ra3aMu ¥ CTeHKaMu pabouero MpocTpaHcTBa Neyu.

32. TennoobMmen H3nydeHHeM B paboyeM MPOCTPAHCTBE MIAMEHHbBIX
neyeit (hopmyna B.H.Tumodeena). Cxema noToKOB H3IIyyeHHA.

33. Jlyunctbiii Tenoo6MeH OZHOBPEMEHHO C KOHBEKTHBHBIM, pac-
yeTHas (opmya.

34. Cymmaphbiit ko uumeHT Tennootaun, ero  (uMyeckuil
CMBICIL.

35. Kak nepeaactcs TenioTa B poLecce TeiIonpoBoaHoCTH?

36. Cdopmynupyiite OCHOBHOM 3aKOH TEIIONPOBOAHOCTH.

37. Obumee anddepeHimabHOE ypaBHEHHE TEILIONPOBOJHOCTH, €ro
BUI.

38. Kakoit Bua umeer auddepeHunanbHoe ypaBHeHHE TEIIONPOBO/-
HOCTH [P CTALMOHAPHOM TEMJIOBOM pexknme?

39. dopmyna s ONpeleIeHUs KOIMYECTBA TEIUIOThI, IPOXOLei
4yepes IUIOCKYIO OJHOC/IOHHYIO U MHOTOC/IONHYIO CTEHKH, MX BUIL.

40. dopmyibl Ul ONpe/eieHns KOJIMYECTBA TEIUIOThI, IPOXO/uiieit
Yyepe3 LWIHHIPHYECKYIO 0THOCIOHHYIO H MHOTOCTIOHHYIO CTEHKH, MX BUJL.

41. ®opmynbl A pacyeTa Teronepeayu oT oJHON CpeJibl K JAPYroii
yepe3 pas/iesIMTeNbHYO (MI0CKYHO, HHJIHHAPHYECKYIO, IapOBYI0) CTEHKY.

42. Yro Takoe Kod(hHULUMEHT TerUionepeaun, ero GU3NIECKHii CMbICI
M pasMepHOCTH?

43. Harper Ten ¢ paBHOMEPHLIM TeMIlepaTypHbiM nojeM ((opmysisl
Crapka u Ctapka-CeMyuKkHHa).




[image: image6.jpg]METOJIUYECKHUE YKA3ZAHUS
K KOHTPOJIbHOMY 3AJIAHHIO

K pemrensio 3aj1a4 KOHTPOJIBLHOYO 3a/1aHNs Clie/lyeT NPUCTYTaTh nocre
H3Yy4YEHHA COOTBETCTBYIOIIETO pasnena Kypca. ﬂepeﬂ BBITIOJITHEHHEM KOH-
TPOJIBHOM PaboThl PEKOMEHITYeTCs 03HAKOMHUTBCS C XOIOM PElleHHs aHaso-
IMYHBIX 3a1a4 no y4eGHoii nmreparype. Cresyer crapaThes 3allOMHHMTH H
NpUMEpHbIE 3HAYEHHs MMapaMeTPOB 3a1auH (HCXOIHBIX W BBIYHCIICHHBIX): OHU
TaK/Ke COJIEpIKaT NONE3HYH HH(OPMAIHIO.

KoHTposibHble 3alauk cOCTaBeHbl MO CTOBAPHAHTHON (YHCIIEHHO#)
cHcTeMe, B KOTOPOM B K&XKIOi 3a1aue MCXOIHble JaHHbBIE BBIOHpAIOTCH W3
COOTBETCTBYIOIIMX TaO/IHIL TI0 MOCIeHeH M Mpearnocneaneii uudpam mudpa
(IM4YHOTO HOMepa) CTy/eHTa~3a04HHKa. BapHaHT paboThl 10/KeH COOTBETCT-
BOBaTh WGPy cTyneHTa. PaGoThl, BHINOMHEHHbIE HE 10 CBOGMY BapHaHTY, He
paCCMBTp"B'c“'OTC” .

Ilpy BHINONHEHHMM KOHTPOJIBHBIX 3a/a4 HeoOXOAMMO COGmoaaTh cie-
JyIOILME YCIIOBHA: @) BBIMMCATh yCIOBUA 3aJ1a4y M MCXOJHBIE JaHHbie; §) pe-
IIeHHE 3a/1a41 COMPOBOK/AATH KPATKHM MOACHUTEILHBIM TEKCTOM, B KOTOPOM
yKa3blBaTh, Kakas BelMYMHA ONpe/enseTcs U no Kakoi Gpopmyrne, Kakue Be-
JIMYMHBI MOACTABNAOTCA B GOpMYTy M OTKYIa oHu GepyTcs (M3 ycroBus 3a-
JlauM, W3 CNPaBOYHUKA WM ObUIM ONpese/ieHbl BbILIE U T.1.); B) BbIYMCICHUA
npoBoauTh B eauuuuax CH, nokassiBath Xoa peurenns. [Tocie peuenns 3a-
Jlauy HY’)KHO 1aTh KPaTKUH aHAIN3 MOTy4eHHBIX Pe3y/IbTaTOB i CAEMaTh Bbl-
BOJIbL. Beerza, eciu 970 BOIMOMKHO, HY/KHO OCYIIECTB/IATh KOHTPOJb CBOMX
JIeHCTBUI M OLICHUBATH JI0CTOBEPHOCTH MOJMYYEHHBIX YHCIIOBBIX JAHHBIX: T) B
KOHLE pabOThbl IPUBECTH CIMCOK MCIOIB30BAHHOM JINTEPATYPhl U TIOCTABUTH
CBOIO MOMMKCH; 1) /1A NHChbMCHHBIX 3aMEYaHHil PELIeH3eHTa OCTaB/IATh YMC-
Thi€ MOJIA B TETPAAM U YHCThie 1-2 CTpaHHLbl B KOHUE paboThi; ¢) ucnpasiie-
HHA 110 3aMeHaHHIO PELEH3eHTa A0JUKHBI ObITh 3amHicaHbl OTIEILHO HA YMC-
THIX JIMCTAX B TOM JKe TETPA/M MocJie 3arofoBka « MicrpapieHus no 3aMeuaHm-
AM”» 7|() pa60Ta. B KOTDPOI‘:I BbIlIIEHA3BaHHBIC ITYHKTBI HE BBIMOJIHEHbI, HE
NpOBEPACTCH.

KOHTPOJIbHASI PABOTA
K PA3JIEJIAM «MEXAHHUKA ’KUJKOCTEHN
N T'A30B», «TEIINTIOMACCOOBMEH»

3aaua 1. OnpejeluTh MIOTHOCTE Fa30B0H CMECH NPH 3a]1aHHO TeM-
nepatype t.
JlanHble, HeoOX0AMMBbIe JUTS PELIEHUs 3a/1auu, NPHHATS 1Mo Tabn. |.

Tabaunua [ - Vcxoansie nannbie K 3agage |

[Mocnemsisn Tpeanocneauss
mdpa t4C undpa Cocras rasa, %
mHgpa wugpa
0 20 0 T
3 = ; €0, =80: H,=20
2 0 2 — 90 1. =
3 15 3 CsHy;=70: H,=30
[l 15 1
s He =65 CO. =35
3 50 3 CyHg=65: CO, =35
[ 90 6
; =75 N,=25
7 150 7 CHio =75 N,
8 180 ] o T
l 9 T 220 I 9 CH, = 40: H,S =60

3agayva 2. [o 1bIMOXOy HPAMOYTOJILHOTO Ce4eHMs, UMEIOLIEro pas-
Mepbl axb, OTBOAMTCA JIbIM, pacxosi KoToporo V,,. OnpeienuTs pexum Teye-
HUs JIbIMA NIPH TeMIiepaTtype Jbiva t,.

HeoOxo0a1Mble XapaKTepPHCTUKM JIbIMA BHIOpATh MO TPHIL. A.

JlaHHble, He0OXOUMBIe /st pellleHNs 3a/1a4u, IPHHATE 1Mo Tabm.2.

TabGnuua 2 - Mexoubie 1aHHbIE K 3a1aye 2

o | oo [ [ v |
? 0,1x0.2 (1) 0.02 égg
: 0,304 : 0.04 e
"; 0,202 3 0.05 ggg





[image: image7.jpg]44. Jlubdepenumanshoe ypaBHeHue —TeronposoanocTH  Dypbe-
Kupxroda st TBepAbIX Tell.

45. Yro Takoe KpaeBble yCnoBHs?

46. T'panuuHble yCIOBUA NEPBOTO, BTOPOTO U TPETHEro pojia, NpuMme-
HAeMble TIPH peleHnH I depeHIHaIbHOTO ypaBHEHHs TerIoNpOBO/IHOCTH.

47. Hamwimute KpuTepHalbHble ypaBHeHHs s kputepues buo, Dy-
pbe, TeMMepaTypHOTO H FeOMETPHIECKOro MoA00us.

48. KakoBa METOMKAa pacueTa HarpeBa M OXJKIEHWsS MNpPOCTEHLINX
Ten ¢ nomolbio kputepues bro u ®ypre?

49. MeToa KOHEYHBIX Pa3HOCTEl, ero MpUMEHEHHe I pacuera TeM-
riepaTyp BHYTPH MIOCKOH CTEHKH.

YKA3AHUA
K JJABOPATOPHBIM PABOTAM

[{enblo MaGOPaTOpPHBIX PaboT M3ydaeMoro Kypca sBISeTCs 3aKperuie-
HUE TIOMyYEeHHBIX CTY/JEHTOM TEOPETHYECKMX 3HAHMI W pacuIMpeHne Kpyro-
30pa Oyymero criet1aimcTa.

NPUMEPHBIA NEPEYEHD JIABOPATOPHBIX PABOT

1. Onpenernenne Ko3(pQuiIMenTa TPEHUS NPY IBIKEHIH Tasa B Tpy-
oe.

2. Onpenenenne K0I)OUILHEHTa MECTHBIX CONPOTHBIICHHH.

3. Onpenenenve Ko3(Q(HUNEHTOB TEMIOOTIAaYH MPH CBOOOHOM
JIBWKEHHH BO3TyXa.

4. Onpezenenne KO3QOULUMEHTOB TEMIOOTAAYU MPH BBIHYKICHHOM
JIBUKEHUU MOTOKA.

5. Onpezenenne KO3(QGULIMEHTOB TEMIOOTAAYH H3ITYYCHHEM.

Ha BbIMoONHEHNE KakK10i M3 1abopaTOpHBIX paboT OTBOAMTCS B Cpei-
HeM yeTbipe y4eOHbIX 4aca, KOTOpbIe BKIOUYAIOT:

- KpaTKuii Ompoc, NPOBOAMUMBIN MperojaBaTeneM HEeNocpeaCTBEHHO
nepe/i Ha4aJIoM padoThl;

- MOATOTOBKY K BBIMOJIHEHMIO PabOThl (3HAKOMCTBO € yCTAaHOBKOIA,
npuGopamMu, METOIMKOM);

- SKCTIepPUMEHTalbHOE TIPOBE/IeHHE PabOThI;

- pacueThbl U MOCTPOEHUE rPadUKOB HA OCHOBE PE3YJIbTATOB, MOTYUCH-
HBIX OIBITHBIM [Ty TeM; KOHKPETHbIE BBIBO/IbI 110 padoTe.

IIxchMEHHBI OTYET MO BBIIOIHEHHOMH 1ab0paTopHOii paboTe A0JKeH
cofiepKaTh 00CTOATE/bHbIE OTBETHI 10 YKA3aHHBIM ITyHKTaM.

TMocste oopMIeHHs OT4ETa POBOATCA 3ALIMTA JAGOPATOPHBIX paboT.

KOHTPOJIbBHOE 3AJIAHHUE

KOHTpOIIbHOe 3aJaHie COJIEPKUT METOJMYECKHE yKa3zaHHhsg W KOH-
TPOJIBHYHO pa6o1'y, COCTABJIEHHYIO IPUMEHUTENBHO K MEXaHHUKE SKUIKOCTEH U
ra3os u npoueccam TersioobMeHa.
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[image: image8.jpg]Okonyanue Tadim. 2

Hocaemsn Ipeanocnemss - P
wipa mmdpa axb, wndpa mndpa Voz, ut/e L °C
£ 6 1400

: 0,5%0,6 < 0.02 .

£ 8 950

9 0.4x0.5 9 0.03 750

3apaua 3. OnpenenuTh NOTEPH HANopa MpH CIyCKE ra3a Mo yyacTky
J1aHHO# KoHpurypauuu (puc. 1).

['eomMeTpHueckie pa3mepbl KaHana:
& dx dy. ds, ds u £}, (5, (5, cooTBETCTBEHHO.
= | OO6beMHbII pacxoj rasa npu Hop-
- MallbHBIX YCIIOBHSIX V,, €T0 TEMIEpaTypa
| t,, a Temmepatypa OKpY’/KalOLIEro BO3-
| nyxa t, = 20 °C. [L1oTHOCTH ra3a u Bo3-
R : AyXa MpH HOPMATbHBIX YCIOBHAX OAH-
df HaKOBBL: P, = po" = 1,29 Kr/m’.
Kos(puumeHTsl MECTHBIX — cOmpo-
| THBJICHHI1 B IaHHO 3aj1aue J1aHbl Ky, =
T =0,7; Keyxe = 0,35 koo = 1,15.
ds
- I
S

Pucynox 1 — Dcku3 yuyacTka KaHana
K pacyeTy noTephb J1aBICHHA

Heobxo1mmble XapakTepHCTHKH rasa BbIOpaTh [0 NpHIL. A.
JlaHHble, He0OXOMMBbIE 71 PelleHNs 3a1a4H, PHHATH 1Mo Tadm.3.

Tabmmua 3 - MexoaHble TaHHbie K 3a1aue 3

[ocnennsis dy: dy: ds, 0 G G, Ipeanocneasss | Vo, t.°C
untpa wnppa M MM undpa mndpa | m/u i
0 T o 0 100
1 0,1: 0.4; 03 | 400: 700: 500 1 100 200
2 0.2: 0.6: 0.4 | 600: 1400: 700 2 150 330
3 SR i L 3 450
4 - 0.9: - 1500: 4 750
3 0.3:0.9: 0.6 | 500: 1500: 600 3 180 350
6 0.3: 1.1; 0.8 | 700: 1700: 800 6 200 550
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Oxonuanue Tabi, 3

Iocnennsisn d: dy: ds. 0 G G, Tlpenocie/nss vo, L.°C
undpa mudpa M MM mdpa mugpa M3/a =

% 7 350

8 0.7; 1.4 i s 8 250

9 0.9 550: 1450: 850 9 130 150

3agaua 4. OnpeenuTh NOTEPH TEIIOTHI C MOBEPXHOCTH pasMepaMu
axb, MMeroLIel TOPH30HTAIBHOE WIIM BEPTHKA/ILHOE PACIIOJIOKCHHUE.

Temiiepatypa IOBEPXHOCTH t,, TeMilepaTypa OKPYKaloLIEro BO3AyXa
BJAJIH OT noBepxHocTH t, = 20 °C.

Heobxoanmble XapaKTepUCTHKM BO3ayXa BbIOpaTh 110 npuil. A.

JlanHble, HeOOX0AUMBbIE /LIS PELICHUS 3a/1a4M, IPUHATS 110 Tab1.4.

TaGmuua 4 - Mexo/Hble JaHHbIC K 3a/1aue 4

no;:;;:“ axb, M npeﬂ;:);}:’ZﬂHﬂﬂ Pacnosnoxkenune 4. °C
wnpa umdpa TOBEPXHOCTH

3 0.8x1,5 : L]

i 1,2x0,9 i [opu3oHTaIBHOE 3(5)8

0 2

(7’ i 4 f’/ BeprukanbHoe ;38

$ 0.7%0.5 . L]

3agaua 5. OnpeaenuTb NOTOK W3TyYeHWs rasa, MMEOLIero TeMrepa-
TYPY t,, 3@ CYET KOTOPOro MPOHCXOAUT HarpeB MeTasia, pacrookKeHHOro Ha
MOy Meyu CIUIOLIHBIM cioeM. Temmnepartypa mertanna t, = 500 °C, crenens
4epHOTHI MeTanna pasHa 0,75.

B cocrtas rasa sxoaar: CO,, H,O, O, (6%) u octanbHoe a3ot. [laBne-
HHUE B TIe4d HOPMaJIbHOE, pa3Mepbl 1euu axbxh.

JlanHble, HEOOXOUMBIE /U1 PELIEHHA 3a1a4H, MPHHATD 10 Tad. 5.




[image: image9.jpg]Tabnmna 5 - Mcxo/inble JanHble K 3a1a4e 5

Tocneamss lpemocnennss | Cocras rasa, %

wnippa axbxh, m dpa - .6
ummgpa uppa 60 1,0

0 0 12 8 900

I 1,5%x1,5%0,9 1 14 9 1100

2 ) 2 16.5 10 1150

3 2x3x1,2 3 13 8.5 1250

1 4 11 5.5 1550

= 1,5%2,5%0,9 5 10.5 6 1100

3 6 18 6.5 1700

7 2x2x1,3 7 15 7 1450

3 B 16.5 4.5 1200

5 2,5%2,5%x1,4 9 15.5 9 950

3anaua 6. J[ByxcroiiHas nevHas IUIOCKAs CTEHKA C OJHOM CTOPOHbI
OMBIBACTCs [AbIMOBBIMH [a3aMH, a C JIPYToH — BO3yXOM, TeMIlepaTypa KOTo-
poro t; =20 °C. Temneparypa 0BEpXHOCTH CTEHKH CO CTOPOHBI Ia30B t;.

Tonmuua orneynopHoro cjios (mwaMor Kiacca A) 8y, TOJIIMHA TewIo-
M30JIALMOHHOTO €105 (IIAMOT JIErKOBeC) 8,.

Koadduumentsr TeruionpoBogHOCTH OTHEYIOPHOIO M TEILIOU30IS 1M~
OHHOTO CJI0€B PaBHbI, cOOTBeTCTBeHHO, B/(M-K): A, = 0.88 + 0,00023t,, A, =
=0,116 +0,00016t,.

BBIMHCINTE MIIOTHOCTH TEIIOBOTO NOTOKA, MPOXOAAIIEro Yepe3 AByX-
CJIOWHYIO CTEHKY.

Kakoii TommLMHEI cheflyeT cienath OTHEYNOpPHBIN CIIOM, eciu oTKa-
3aTbCA OT NPUMEHEHHS TEILIOU30JIALMOHHOTO CI0S, YTOObI [LIOTHOCTE TEILIO-
BOTO TI0TOKA Y€Pe3 CTEHKY OCTaBalach HEN3MEHHOM?

Koadduument cymMmapHOoii TerooTaadn oT CTEHKH K BO3AYXy, HE00-
XOIMMBIH JUTA TIPOBEPKH TeMIepaTypbl Ha BHEIIHEH MOBEPXHOCTH BHIOpPATH
no npui. b.

JlanHble, HeoOX0AUMBIE IS PEleHHs 3a/1a4H, TPHHATB 110 Tab1.6.

Tab:amia 6 - Mcxo/uble JlaHHbIE K 3a1a4e 6

nDCﬂCJHﬂﬂ l'[pe}:lnucﬂeﬂmm
wndpa t, °C undpa 3, MM 35, MM
wnpa wHdpa
. 1000 . 230 65
18

N —— -

e —————

Oxonuauue Tabi.

ocnenusas Tlpemmocnenuas

unppa %.C 1ppa 8. MM 85, MM

wdpa mndpa
2 2
— 2/ 5
3 1200 3 95 11
1 1

65

3 1350 3 295
6 6
7 1050 7 460 65
8 8 5
9 1400 9 230 115

19
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NPUJITOXKEHUA

[Tpunoxenne A

CgoiicTBa BO3/IyXa H NPOJYKTOB CrOPAHHS CPEIHEro COCTABA
npu atMocdepHom 1aBIeHHH

Cpennss Koadppuument | Koaduument
Teiitie- yAenbHas TEIUIONPOBOJIHO- |KHHEMAaTHYECKOi Kpurepuii
patypa | TEILIOEMKOCTE ¢, o A BA3KOCTH v, Tpanrs Pr

Lo Jlx/(m-K) 10 . Br/(m'K) 10°, M°/c
BO3AYX | ABIM | BO3AYX | JBIM | BO3AYX | ABIM | BO3AYX | JBIM
0 1318 1359 25 23 13 12 0,722 0,719
100 1324 1370 32 31 22 22 0,722 0,690
200 1332 1381 39 39 35 33 0,722 0.669
300 1342 1397 46 48 48 46 0,722 0,653
400 1354 1415 52 57 63 60 0,722 0.640
500 1366 1431 58 66 79 76 0,722 0,629
600 1382 1448 62 74 97 94 0,723 0.619
700 1396 1460 67 83 114 112 0,724 0,609
800 1410 1452 72 92 135 132 0,725 0.600
900 1442 1485 76 100 155 153 0,726 0,590
1000 1437 1498 81 111 177 174 0,727 | 0.581
1100 1449 1511 85 118 199 197 0,728 0.572
1200 1460 1523 89 126 223 221 0,729 0.563
1300 1472 1535 95 135 248 247 0,730 0,554
1400 1483 1548 100 144 273 272 0,731 0.545
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