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‘Kagenpa tepvonunamuxyu TOMCKOrO MHAyCTPHATLHONO HHCTHTYTA.

o

METOL/KA NPENOJABAHUSI TEXHXYECKO!
TEPMOAUHAMUKM. |

’

,Ot xusoro CO3@pUAHMA K aGCTPAKTHOMY MBILIAEHHIO W

OT HEero K n P2KTHK € — TAKOB nnanekrﬂqecxuﬂ ayTbh

NO3HAHWA W CT H H bl, NO3HAHUWA OOBEKTUBHOH PEANbHOCTH*
. JIeHHH.

Texunueckas TepmoaMHAMHKA SIBASETC OAHON M3 HanGoJee TPYNHO YCBAH-
BaeMbIX TeoperHyeckux aucuunaud BTY3‘a. TpynnocTh ycBoeHus ee o6bacHaA-
10TCA C OXHOH CTOPOHBl aGCTPAKTHOCTBIO pANA MOHSTHH, C KOTOPHIMH = 31eCh
NPDHXOAUTCA ONEPHPOBATH (KBa3HCTAaTHYECKAH mpouecc, abConmoTHas 1Kaad Tem-
nepartyp, SHTPONHA 4 T. 1.), @ C APYroi—TeM OGCTOATE/NbCTBOM, YTO CTYIEHT,
. DIpUCTynas K H3YYEHHIO TEPMOJHHAMHUKH, B GOAbUIMHCTBE C/AydyaeB HE HMeEET

€We NpeACTaBNeHUss O TeX TEeNVIOTeXHHYECKHX arperarax, K104 K [PaBHALHOMY
' [IOKMMAHKIO MPOMCXOIAINMX NPOUECCOB B KOTOPHIX M HOMKHA A4Th TEpMO-
AMHAMHKA. DTO OGCTOATENCTBO HA/MAaraeT 0co6yio OTBETCTBEHHOCTh HA BEAYILErO °
JAHHBIH IDEAMET NeAarora, 0T KOTOPOro TPe6yeTcs 9yTKOe NOHHMAHHUE ay IUTOPHH.
* AGCTpaKTHOE MbIUIIEHHE, C KOTOPHIM NPHXOAUTCH MMETb AEN0 MpH H3yue-
HHW OCHOBHbLIX BONMPOCOB TEPMOJHHAMUKH, BHI3bIBAET HAWGO/bUIME 3aTPyAHEHHS
y cryaentoB. Cama TepMOAMHAMHKA B LEJIOM SIBJSETCA 3TANOM aGCTPAKTHOrO
MLIICHAS B Psie NPEAMETOB TEeNJIOIHepPreTHYeCKOro IHUKAA, H € 3TOH TOUKH
3peHus eil, ObITb MOXET, CAeN0BaJ0 6l npeanocnaTh KpaTKUH OnucaTtesbHHH
KypC OCHOB TEMIOTeXHHKH. Bompoc 3TOT, 01HAaKO, KacaeTcs yxe camoro yue6-
HOro mnJaHa M 31eChb HE MOIJIEXKHT OOGCYXKAEHHIO. 31eCh MBI CuMTaeM HEO6XO-
JHUMBIM JIHWb MNOAYEPKHYTh 3HAUEHHE YETKOTO M MPABH/BLHOTO BHIZENEHHA TPEX

TaMoB MNO3HAHUA HCYHHBI: XKHBOrO CO3eplLaHUs, a6CTPAKTHOTO MbILIEHAS U MPH-

noxenust efo pesysabTaTOB K KOHKDETHO# JeHCTBUTENbHOCTH NMPH H3JI0XKEHHH
KaK Kypca TEpMOAHHAMHKH B 1e/10M, TaK MU OTHE/JIbHEIX €ro OCHOBHHIX BO-
11pOCOB. ! -

He cneayer ynyckate u3 BuAa, uTo PSL BONPOCOB, KAXYUUXCA Menarory-
TENIOTEXHHUKY 3/IEMEHTAapHO OYEBHAHBIMH, AJsl CTYIEHTd MOTYT OCTaBaThCH CO-
BEpIICHHO HESICHBIMM. DTO CO31aeT Mpodes B. OCHOBHBIX TPEX 3Tamax ero Mblll-
JIEHHUS] U CYWIECTBEHHO 3aTpy/HAET MOHHMAHHWE TOTO OCHOBHOIO,4eMY B JAHHOM
caydae yueasieTcssi oco6oe BHHMAEHE. ] ) : .

. Kacanco smauenus Kypca TexHUueCKOH TepMOJMHAMUKH, HEOGXOLHMO OTME-
THTh, 9TO €C/JH AJd He CNeUHaNNUCTOB (HEe TENJOTEXHHUKOB) OH SIB/IAETCS, @O H3-
'BECTHOH cTenenu, oGuieo6pasoBaTeabHoit nUMUNAMHON, TO IAA TEMNOTEXHHUKA
(8 yueOHOM nunaHe TENNOSHEPreTHUYECKOH CIENHUAIbHOCTH OH HE 6€3 OCHOBAHUA
¥ Has3BaH ,Teopergueckne OCHOBH! TENJIOTEXHHKH®) KYPC TEPMOAHHAMHUKH AOJ-
XKEH J1aTh METONHYECKHE OCHOBBl BCEil €ro nasbHedwmeidt pabeTH U JOMKEH
00€CNeynTh MOATOTOBKY K Pa3pelleHHio JOHX TEeNJOTEXHHYECKHX BONPOCOB,
“CBASAHHBIX C aHA/IU30M M DPEKOHCTPYKUHEH CyHMeCTBYIOIHX TEeNJI0BBIX IpOLEC-
‘COB M C MOCTaHOBKOH NMPOGIEM HAaydHO-UCCAEAOBATEVILCKOLO ‘MOPSIAKA. ;

-

I. TlocnenosaresbHOCTb H3/M0KEHHS MaTepuana. -

[lepexoas k KOHKDETHLIM 3aJauam MeTOAMKH Npeno/iaBaHus TEPMONHHAMUKH,
‘MBI BPEXJAE BCEro CTaJKMBaeMCsi C BONPOCOM O NOCAEA0BATENbHOCTH H3/0KE-
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HHS MaTepHana. dTa noc/j1el0BaTeNbHOCTh NPH W3JI0KEHHH TEPMOAMHAMHKH MpU-

ob6peraeT 0co60 BaxHOE 3Hauenne Kak Osaromapsi YIOMSHYTHIM TPYAHOCTAM -
yCBOEHHUs! Psiia BOIPOCOB, TAK M MO TO#M MNPUYMHE, YTO Cama HUCTOpUA PasBUTHS

5TOH HAYKM He BCEraa mja B JOCTaTOYHOH mnocjenoBatenpbHoctd. (BcnomHuM
x0T GBI, uTO pa6oTal KapHo Hax MCC/erOBaHHEM K. M. J. TENJIOBOrO LHUKJA ObITH
NpPOBEEHBl 3a10Jr0 A0 YETKOro MOHMMAHKA ¥ NPOBO3rAaileHus NPUHOKMNA COXpa-
HEHHsl SHEPTHH). : :

paBujbHO ¥36paHHA7 M XOPOUIO NMPOAYMAHHAT CHCTEMA M3MOKeHHs obec-
TIEUHT C QUHOW CTOPOHBH XOPOIIYIO yCBOAEMOCTh Kypca, OCTaBHB CJayIIaTeasiM
JIOTHYECKH CTPOWHLNA M LIeJOCTHLI MaTepuan, a C APYro# — no3BOJHUT CaMOMy
JIEKTOPY CMPABUTBCH C 3a4aCTYIO HEJErkoi 3anayed 0aTh B XKECTKO OTBEACHHOM
ra6apuTeé BpEMEHH OGIIMPHBIA NPOTrpaMMHBIH MaTepuaa nNpu Haubosee MHUPO-
KOM M TEOPETHYEeCKH BBICOKOM €ro OCBEINEEHH.

B GoabmunctBe BY3‘0B M nouTH BO BCEX CYyIIECTBYIOmUX y4yeOHHKAx Tep-
MOLMHAMUKM TIPHHSATA CJEayiolas, CTaBuas, TaK CKasaThb, KNACCHYECKOH, cxeMa
M3JI0KEHHS Kypca:

1. OcHOBHBIE Ta30BHIE 3aKOHHI.

2. Ilepsoe nauaJo.

3. Blpoueccsl W3MEHEHHUS' COCTOSIHUA Ta30B.

4, 1lukael ra3oBBIX MawuH (B ToM uncae muka Kapro).
5. AGcoanoTHas WIKaaa TeMNepaTyp M BTOPOE Hawaso.

6. DuTponuiiHbe AHArpaMMHL. .

7. OcHOBHBEIE CBOHCTBA MapoB.

8. INpouecce .u3MeHeHud ‘COCTOAHUS Mapa.

9. Lluksbl MapOCHJOBLIX YCTAHOBOK. ; R

10.: Ucteyenune, TOpMOXKEHHE U ID. :

Taxasi cxemMa yTBEpAHJAach, OYEBHIHO, B CHJIY CreuudHuecKnx ocoGeHHOCTeR
'PasBUTHs CaMofi HAYKW M HEKOTODPHIX ee OCHOBHBLIX BOMPOCOB (B 0cO6eHHOCTH——
Broporo Hauasa). PaGoramu Knaysuyca, TomcoHa u. psiaa’ nOCAEAYIOUIHX aAB-
TOPOB, NOHATHE 00 SHTPOMUM *BBOJIMTCA HE HHAYE, KAK MO PAaCCMOTPEHHH LHKIa
Kapno, H 3TO CTaBHT Mepen HEOGXOAUMOCTHIO MPEANOCaaTb HM3J10XKEHUIO BTO-
pOro Haua/ia BCE ra30Bble 3aKOHBl M MPOLECCH H3MEHEHHA COCTOfIHWA ra3os.
Mexay Tem npuBefieHHas cxema, C Halledl TOYKM 3peHus, 06/1ajnaer pAAoOM Cy-
IIECTBEHHBIX JOTMYECKHX M METOLMUYECKHX HEIOCTaTKOB, OCHOBHBIMH W3 KOTO-
pPHIX ABJAFIOTCA CAEAYIOIHE! :

a) Bca cucTemMa M3/0KeHHs He 06/1anaer JOrMYecKOi CTPOHHOCTBIO; HEH3-
GexHb HEOAHOKPATHbiE Mepexonsl OT OOLHX BOMPOCOB (OCHOBHBEIE 3aKOHBI) K
yacTHBIM (rasoBble NMPOUECCH) H 06paTHO.

6) Mpukaanuas yacTb (ra3oBbie MPOLECCH H IUKJB) HE MOMKET H3/1arathCs
TMPH HCMHONBOBAHWHM BCEr0 COBPEMEHHOI'O annapara H3yyeHus TEPMOANHAMHYE-
fekux Bonpocos (7-S auarpamma eule HeW3BECTHA).

+ B) YnomMasyThie ~Mepexoibl OT YaCTHbIX BOMPOCOB K o6wuM U o6paTHO 3a-
TPYMHAOT YETKOe MOHMMAHWe NPUHUANMANBHOTO Pa3nnddd B Merdaax TepmMo-
AMHAMUYECKOro aHanu3a mnpouefcoB COBepmEHHHX (rasbl) ¥ HECOBEPIICHRBIX.
(mapw) TepMOAMHAMUYECKHX areHToB!). . i |

r) MonsTtue ,a6comoTHas TemnepaTtypa“ ?) NPUXOAUTCH yBBOJAUTL RO H3J0-
’KEeHHs BTOPOT@ Hauana, u 3TO eme (oJAee 3aTPyAHSET yCBOEHHE 3TOro abCTPaKT-
HOTO MOHSITHS. = - ;

n) OCHOBHOW METOX TE€XHHYECKO i TePMOAWHAMMUKU — TEIN/I0BasA (smTpO-
nuiHAs) AMarpaMma HEM306€KHO OTHOCHTCA HA CaMblii KOHell pasjena—,rasst’

1) MpakTAka MOKA3BIBAET, 9TO CTYAEHT (HAKe ,CHAbHbIA®) 3dWACTYI0O HE HMEET SICHOro mpej--
CTaBAEHNS -—KAKOE M3 OCHCBHbIX COOTHOLIEHMH NPHMEHHMO JHILb Al rasoB,d Kakoe [af BCEX Cay--

waes, T. € W IS Napos.
1) Xora m npocrto, Kak f-+273,
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“, BIOJIHE eCTECTBEHHO, 3TOT METOH, € TOYKH 3PeHHs BNEPBHE H3y4YaloUIero

'TEPMONMHAMUKY, NPHOGPETAeT 3HaYEHHE HEKOTOPOTO HaAYMaHHOTO NpHBECKa.
Mub oTcTauBaem cleAymoILyi0, ONPOGOBAHHYIO MHOTOJETHUM ONBITOM TOM-

CKOr0 HHAYCTPHA/JIbHOIO HHCTHTYTd, CXeMY H3JI0XEHHS Kypca TepMOAWHAMHKH:

’

' I. OcHOBHBIE 3aKOHBI.

1. Tennoroe cocrosuue Ten. TennoeMKocTs. .

2. lepsoe Hauano repMmosunramukyu (B T.4. MOHATHE O KBA3HCTATHYECKHX H
HECTATHIECKUX MPOUECcCaX, BBEJACHHE BEJHUMHBI ,3HTAJbNHA“, CBI3b MEKLY HEH
W BHYTDEHHEH 3Hepruei u T. 1.). : ' ;

3. Bropoe Hauano TepmoauHamMHKH (B T. 4. 06uue cBenewns o T-S nua-
IpamMme, aHa/lu3 KPYrOBHIX NPOLECCOB € HAMIOCTPALMAMH B TENJOBOU aua-
rpamme, uuka Kapro!) u monstue 06 aGCONIOTHGH IIKa/je TeMneparyp).

II. T'a3sl.

1. OcHoBHbIE CBOMiCTBA HIEaNbHLIX FA30B.

J * &
2. Tlponeccel H3MEHEHUsl COCTOSIHUA Ta30B (C MapaJ/eJbHONR HAMIOCTpALIHE

B P-V u T-§5 KoopaAMHATHHX CHCTEMAX).
3. TeopernuecKkue UMKJbI ra30BLIX MalluH.

: ; | II. Napbl.

1. OcHoBHble CBOHCTBA NMapoB (NOAYEPKUBAETCA HENPUMEHMMOCTh pAAa ,ra-
30BBIX“ COOTHOIIEHUH). p

2. lMpoueccol U3MEHEHHST COCTOSHUS Mapa (RIAXKHOINO M NMEPErPeToro Mnapan-
JIeJbHO). : :

TeopeTuyeckue HUKIBI MAapPOCHAOBLIX YCTAaHOBOK.

Iv. Qﬁmaa 4acThb.

1. Braxunit go3myx. -
2. VicreyeHue rasoB M Napos.

3. TopMoOxeHue rasoB 4 IapoB.

4. Gmeluesnue rasoB W napos.

’ _

[IpemywecTBo TakOil CXeMbl MBI . BHAUM IIpeXJ€ BCEro B €€ JOrHYeCKOH
CTPOHHOCTY H B 4YETKOM pasjeneHud OOWHX W YaCTHHIX BONPOCOB, 4TO obec-
NeyuBaeT NPaBU/JIbHOE NOHHUMAHME IPAHUL NPUMEHHUMOCTH Te€X MJH HHBIX COOT-
HOLIEHHH. Loy .

Kpome TOro nosaTtue ,3HTPONUAY, BBOLHMOE NPHU H3JI0KEHHH 2-TO Ha-
yaja, 3Jecb cpady ke o0neKaeTcs €ro npakTHYecKod npuMeHuMOcTbio (7-S
AM3arpamMma), uTo NPeAOTBPallaeT OT OOGBIYHBIX NPH [EPBOM 3HAKOMCTBE C TEp-
MOJAMHAMUKOH 3aK/JIOYEHUH O ,HalyMaHHOCTH® (a, cAeq0BaTe/IbHO, H ,HUKUEMHO-
CTH) 3TOH BEeJIHYUHBI. - , :

Hesbssl, HakoHel, ynyckaTh U3 BUla H T® 00CTOSITE/IbCTBO, YTO H3y4YeHHe ra-
S0BBIX MPOLECCOB MPH OAHOBPEMEHHCM M NAapa/e/bHOM H/IIOCTPHPOBAHHH HX
I'-S§ nuarpaMMoil BHOCHT psSil NPEHUMYLIECTB C TOYKH 3PEHHS HAIJIAAHOCTH,
YNpOLIEHHs H3/M0XKeHHd 2) U CcoKpauleHus obuwero pacxoga BpemesH. ([Tostop-
HOE H3JI0XKEHHE rasoBbiX MPOIECCOB NPH HE3aBUCHMMHIX nepeMeHHbXx 7 u S He-
H30€)XKHO CBfI3BIBAETCS C BO3BPALIEHHSMH K NpeAbIAYIIEMY MaTepuaay, a, ciae-
J0BATENbHO, K C NOTEPEH BPEMEHH).

1) takke B T-S KoopanHaTax. ‘ %,
2) Hanpumep, BoiBOA ypasHenus anuabatel npu Cy = Const MOXeT ObiTb AaH upe3BhblYaiHO
n&ocro, MCXOas M3 obfiero cooTHolIeHHs S = f(p, V).

a



: & 6

Bno/sne MOHSTHO, YTO 00ECNEYHTH BHINOJIHEHHE MNDEANAraeMoi CXeMbl HE,
TaK Jerko, Kak '3TO MOXET MOKa3dThbCd Ha MepBbIH B3rAsAA, Y€M, OYEBUAHO, H
06 bACHAETCA HanpaBieHne 6GO/bINHHCTBA 4ABTOPOB HHBIM, MEHEE TPYAHBIM, HO,
C- HalIefl TOUKM 3PEeHHs, JaJeKo He HauboJee palMOHalbHBIM myTeM. TpyiaHo-
CTH, C KOTOPBIMH 31€Ch NPHUXOAUTCA CTANKHUBATLCS, 3aK/I04AI0TCS NPEKAE BCEro
B METOIMKE H3JOKeHHsd 2-TO HauaJa M BO BBEIEHHH NMOHATUA ,a0COMIOTHASA TEM:
mepaTypa‘ BHEe CBSi3W C 2aKOHAMHM HAeanbHHX rasos. Huxe Mol
paccMOTPUM 3TOT Bonpoc Gosee noap#OHO; 3neCh ke JHUIUb 3aMETHM, 4TO He
MCK/II0YAeTCsi BO3MOMXKHOCTb MPOCTOrO MOCTYJAUPOBAHU A BEIpaxenus dQ =
— 7.dS Ha OCHOBE aHANOTHil C WHLIMH BHAaMu 3sHepruu!) (YTO MBI U Aomyc-
KaeM IJsi MaJbiXx N0 00bEMY OTBOAMMBEIX Yy4eGHBIM [JIAHOM YacOB KypCOB) M
4YTO Ha OCHOBe paboT I;[Ipmglepa, Kapareonopu, AdanackeBoii-dpendect u ap.
CTPOrO MaTeMaTHYEeCKHH BLIBOJZ 3TOTO BHIPAXEHHS MOXET OBIThb AaH COBep-
LICHHO HE3aBHCHMO OT CBOWCTB HMI€aJbHBIX rasoB: ‘ : '

Hesab3s, pasymeercsi, 060ATH MOJYaHHEM M TO OGCTOATENBCTBO, YTO NpHMe-
HEHHE NPEAJIaraeMoii CHCTeMb! H3/10XKEeHHS KypCa MOMXET AaTh IOJOXKHTENbHbIH
pe3ysibTar JHUIUb OPH TAYyOOKOH NMPOAYMaHHOCTH BHYTPEHHEH C343M OTAE/IbHBIX
_BOMPOCOB Kypca M MPH COOTBETCTBYIOMEH HX METOAMYECKOH MONrOTOBKE.

2. MeToauKa HU3J0XEHHs OCHOBHBIX BOMPOCOB.

O6beM HacTosmeld paGOTHl HE MO3BOJSET OCBETHTh METOJHYECKHe OcobeH-
HOCTH BCEeX MNPEAyCMaTpUBaeMBIX HODMaAbHOH mMpoOrpaMMoil Kypca TepMOJHUHa-
MHKH BODDOCOB. 31€Chb Mbl OCTAHOBMMCS JIMIIb HA HEKOTOPHIX QTAE/NbHBIX BO-
NpoCax, BhI3HIBAIIKNX HAMOOAbUINE 3aTPYAHEHHS DK UX H3YYCHHH U UMEIOUIUX
0cOOBIH MHTEpPEC C TOUKH 3PDEHHg HX NPHKJALHOrO 3HAYCHHS.

llepBoe Haualo TepMOAMHAMHKY, IO KpaiHed -Mepe, B Y3KOM NMOHUMAHHH
3TOTO BONPOCA, OGHLIYHO HE BCTPEUAET CEPbE3HBLIX 3aTPy/AHEHUHd CO CTOPOHBI
M3yyalolero, OAHaKo, mox o6uiuM 3aronoskom ,[lepBoe Hawano“ sadacrtyio
NPUXOAUTCS 3aTParMBaTh PAJ CMEXKHLIX BONPOCOB, YETKOE ySCHEHHE KOTOPHIX
ABJAETCS BeCbMA BAXKHLIM C TOYKH 3PEHHUS MOATOTOBKH K OCBOEHHIO MOCJENYIO-
IMX BOMPOCOB Kypca U B NEPBYIO O4epeb—BTOPOro Hadala TEPMOAUHAMHKH.

Msnoxenne mnepBoro Hauajsa OGBIYHO HAYMHAIOT C MPHUHUMNA 5KBHUBA-
JEHTHOCTH M YCTAHOBJAEHHS CBSI3H MEXKIY TenjoMm u paboroit (dQ = A.dL).
Cam no ce6Ge 3TOT BONPOC HE MOXKET BHI3BATH 3aTPYAHEHHH METOAMHECKOro
nopsaaxa. OnHAKO, CiefyeT UMETh B BU/Y, YTO, HCXOAs U3 3aBUCHMOETH dQ s Adl.
BEpBHIE 3HAKOMSIIUACA C TePMOJLMHAMUKOR OOBIUHO MOJyYaeT TEHACHIHIO NPH-
MEHATh €€ KO BCEM CJAyuyasiM NPAKTHKH, COBEPIIEHHO HE CYUTAsCh £ BO3MOX-
HOCTBIO MHHIX (MOMHMO DPaGoOTH) CTaT€ll pacxoza 3HEPruu. ATO 06CTOATENbCTBO
3acTaBageT ¢ 0COOLIM BHUMAHHEM OTHECTHCb K TOMY NPHEMY, KOTOPald npume-
wsieT npu GopMyaupoBke nepsoro Hauwasna A. Lande: /

 ,Bosnukaer Bonpoc 0 (GOpMY/IHPOBKE MEPBOrO OCHOBHOrO 3aKOHA (3a-
KOHAa COXDaHEHHsi 3Hepruu) 6e3 MpPUMEHEHWA MOHATHA KOJHYECTBO TeIa;
B GOMBIIMACTBE C/y4aes MOC/ELHEE CAeLyeT OnpeaeaaTb 06paTHO, HCXOLA
M3 NepBOro 3aKOHA, BBEACHHEM MOHATHA KOJHMYECTBO SHEPruH 2)..
Ml cuMTaem Tako#i NOAXOA ¢ MePOAMUECKOM TOYKM 3penuss HauGonee ynpau-
HbiM. Heo6xoaumo JHmub O6GpaTuTh 0COOOE BHUMAaHue HE TOJbKO Ha Camyio
(GOpMyMPOBKY MNEpBOro 3aKOHA, HO M HA YETKOe Mpe/CTaBjeHHe BCeX CBf3aH-
HHX C 3THM 3aKOHOM MOHSITHH, M3'KOTOPHIX HAUOONBIIHE 3aTPYAHEHUS MONKET
BHI3LIBATH ONpele/eHHe BHYTPDEHHEH sHEepruMm Tteaa. PRARE

.

1) Kak, Hanpumep. U aeaaet sto mpod. B, Ilwoae (B. Llwaxe. T,exnnqecxa.n TEPMOAUHAMHKA.
iy RS S ¥ 4
"2). A. Lande. Axiomatische Begriindung der Thermodynamik durch Caratheodory. ,Hand-

ubch d. Physik{. 9. 1926. i , v o
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TpaguUHMOHHLIM 31eCh CJAEAYET CUATATh MOAXOA K NMpPEACTABACHUIO O BHYT-
penneii Smeprum Tena ¢ TOUKHM 3peHHs MOJIEKYJASPHO-KMHETHYECKOH THIIOTE3H.
Mbl nosiaraeM, YyTO TEeXHHYECKas TEepPMOJHMHAMHKAE, KaK YHCTO ONbITHAA HAyKa,
MOXET 6bITb COBEPIIEHHO CBOOOAHOH OT BCAKHMX THNOTE3 ¥ KHHETHYECKas Teo-
pus B He#dl JNOMKHA NPHMEHATHCHA JKIb C UEeNbI0 NOSCHEHHS (M MOJATBEPHK ICHHS)
VCTAHAB/JNWBAEMLIX SKCOEDHMEHTANbHBIM MyTEM NOJIOXKEHHH. |

Takum 06pa3oM OKa3bLIBAETCH BeCbMa KeNaTeNbHHIM JaBaTh NPencTaBieHde

O BHYTpEHHE 3HepruM Tena, UgX0ond, Mpex e BCEero, U3 H3BECTHBHIX U3
NOBCENHEBHOrO ONbITA TEPMOJAMHAMHYECKHX MPOLUECCOB. DTO BNOJHE BO3MOXHO
OCYLIECTBUTb NVTEM DAacCMOTPEHHS  annasaTH4ecKOro ¥ HW30XOPHYECKOro fpo-
IIeCCOB HA KaKMX-A1U60 NpOCTeHmMxX NmpuMepax, NMpHYEM BBEICHHE CaMOH Tep-
MHHOJIOTHH (aauabara, n30X0pa) 3IeChb BOBCE €ule He fABJAETCH HEOGXONHMBIM.
PaccmatpuBas aguaGaTuuecKuii MpOIECC, MH KOHCTAaTHpyeM, 4TO cOBepllaeMas
TeaOM BHelHas paboTa PacXONyeTcs HA yBEAHYEHHE ero BHYTPEHHEeH 3Heprun
¥, Ha060POT, T€NO B COCTOSIHMH NPOM3BOAUTH BHEUIHIOK paboTy AWML 33 CYET
sanaca CBOE#l  BHYTpeHHe#l 3Hepruu. PaccMOTpeHMe H30XOPHYECKOro mpouecca
(dL = 0) nosBoJsier, Ha060POT, OXaPaKTEPU3OBATh U3MEHEHHE BHYTPEHHEH SHEp-
THHM TeJa 3a CYeT BHeIHero Temnaoo6mena. Takol npuem pa3bsiCHEHHS MOHATHA
“BHYTpEHHsS 3HEPTUA“ Mb{ CUMTaeM HauGoJee COOTBETCTBYIOIMM €ro TepMOAHHA-
MHYECKOMY CMBIC]Y, OTHAMAIOIMIUM MUHUMYM BPEMEHH, 06ecneyuBaouiM B TO Ke
BpeMs Haubo/ee UETKOE YsCHEHHE CMhIC/A 5TOi BENWUYHHBl ¥, HAKOHEL, NO3BO-
NSIOMIMM JErKo' MepedTH K YCTAHOBJAEHHIO €IUHHI[ H3MEPEHUs BHYTPEHHEH
9HEepTHH. a2

[1dayuenue OCHOBHOrO BhIpaXeHHsl nepBoro Hauaza dQ=dU- AdL nyrem
06BIYHOrO cOCTaBjaeHHs 6ajaHca BCEX BO3MOXHLIX BHAOB 3HEPruH, y4acTBYOUIHUX
B TepPMOJHHAMHMYECKOM MpOLECCce PacCMaTPUBAEMOro Teaa (BMJAOTH A0 KUHETHYE-
CKOIl M NOTeHuWaNbHOH SHepruu BHEUWI HHX TeJ, KaKk 3TO J[enaer, Hanp.,
npod. Bpauar) u nocaeayouiero oTépacbiBaHu BCeX ,JHUIHAX" YJEHOB MOJY-
YEHHOTO YPaBHEHHs, Mbl CUHTAEM METOAMYECKH HEle/neco00pasHbiM, T.K. TAKOH
npueM, eCcTEeCTBEHHO, £034aeT BIeYaTAEHHE MCKYCCTBEHHOCTH, a ,HEHYNHBIE"
u/IeHbl YPABHEHHS HE HAXOAAT NMPUMEHEHHA W B Ja7IbHEALIEM H3JO0XEHHUH Kypca.

3HauuTeAbHO 6oJee yHNOOGHBIM OKa3blBAETCA MOAXOA K MOJYyYeHHIO AHAIUTH-
YeCKHMX® BbIPAXKEHMH NEpBOTO Haya/la mnyTeM K/JaCCH(PUKAUUU BO3MOXHBIX Tep-
MOJUHAMHUYECKHX mpoueccoB. Pa3nensas npoueccsl Mo sHEPreTHYECKHM MPH3HA-
KaM, JIETKO OT 44CTHHIX caydaeB (dQ=0; dV =0; dL =0) nonoiitu x obwemy
(dQ #£0; dU #0; dL #0) n nate masa Hero obuiee aHANATHIECKOE BEHIDAXKEHHE
nepBOro Hauana aas JA060TO (KBA3UCTATHYECKOTO HAM HECTATHYECKOro) mpo-
necca, kak dQ =dU -+ A.dL. Pa3nenenue npoueccoB Mo CKOPOCTH HX npore-
KAHMA TPHUBONAT K MOHATHIO O KBa3HUCTATHYHOCTH (HEOGPATHMOCTH), K Omperne-
JAeHHI0 paboThl Kak dL = p.dv ¥ K yPaBHEHHIO MEPBOro Ha4a/na A/d KBA3HUCTa-
THYECKHX Mnpoueccos, Kak dQ =dU -} Ap.dv.

PaccmaTpuBasi, HaKOHEl, KPYyroBele nponecce (UHMK/JAB) H NPHMEHss K TaKO-
BLIM IPUHIMUI COXPAHEHHS SHEPrHH, JETKO MNOJyuuThb OOLIYHOE BhIpaxKeHue 6Ga-
JIAHCA . QHEPTMH WJeajbHOro IuK/aa, Kak Q= AL Q;, KOTOpOe TaKkKe MOXEeT
CUNTATHCS AHANMTHYECKMM BBIpaXK€HHEM 'NepBOro HavaJa JJas KpPyroBHIX NpO-
neccoB. TONBKO 3TH TpPHM BHIpaXeHHs IMEPBOrO Hayala HMEIOT MPAKTHYECKOE
3HaueHHWE B TEXHMUECKOH TopmMoauHaMWKe M Ha NpaBUAbHOE MOHHUMaHHE HX
JOJIKHO 06pamarhesi oco6oe BHUMaHHE. '

BuBoas Boipaxenue dL=p.dv, caepyer 0co60 MOAYEPKHYTb pasiuune
Mexay paGOTOii NpPeojOJNeHus BHEWHHX CHJA U PaGoTO# CHI BHYTpEHHAX (TpH
HECTAaTHUYECKUX [IPOIIECCaX) M, HA OCHOBE CONOCTAB/IEHHS PaGOThl BHEIHHUX CHJ
NpH HECTATHYECKUX PACHIMPEHHH MW CXKATHH, MOKa3aTh HEOOPAaTHMMOCTb HelTaTH-
YeCKHUX NpOLEeCcCOoB. % : )

MpaBuabnomy nofinmanuio poiu KBa3MCTATHYECKHX NMPOLECCOB B
TEPMOJMHAMHYECKOM aHaJIM3e, KaK HEOGXOAWMOH aGCTPAKLHH, TAKKE JOJKHO
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ObITb yNeneHo 0co60e BHHMaHUe, -H60 COBMEIIEHHE YKA3aHHS O HECTATHYHOCTH
PeaJbHBIX MPOUECCOB C NPEHMYNIECTBEHHBIM H3YYEHHEM B TEPMOIMHAMMKE JHUIIb
KBasHCTAaTHYECKUX MPOUECCOB, B OOJBIIHHCTBE C/ay4aeB, BhI3LIBAeT BIOJAHE I10-
HATHOE 'HEeJOyMEeHHue. pt : -

BBoxs nomsTHe O KpyrosoM mporecce, CAeLyeT HeNPEMEHHO OTTEHHTb TO
OGCTOATENBCTBO, YTO NPH KBAUCTATHYECKOM [pouecce Aas Jio6oii (x) xdpak-
TePUCTHKH cocTosiuns [dx =0, a aaa xapakrepuctux npouecca Q u L, B 06-
IeM BuIe—7, PaBeHCTBO [€r =0 coBepuieHHO He 0653aTeabHO. '

PassuBarh Teopuio nudepeHnnasbHEX yPABHEHUH B Kypce TEXHHYECKOH
TEPMOJHMHAMHKH MBI HE CUHMTaeM HEOOXOAMMbIM; ONHAKO TaM, A€ OHH objer-
YalT M3JI0KEHHE MMEIOMMX CYIIEeCTBEHHOE NPAaKTHYECKOE NPHMEHEHHE BOMpO-
coB, u3beraTb Au(epeHuHaNbHBLIX BRIpaxeHuH He caexyer. Tak, cpasy 1o usio-
KEHUH OCHOBHBIX BONPOCOB MEPBOTO HAuana, MBl CYHTAEM LEJeCO06PA3HBIM 1aTh

é " 0v oi ' i
BBIPAXKEHHUS :( u C,=(——], ubo noab3oRaHUEe UMH B FaNbHEfi-
ot Ty ot ),

wem (onuit JIxayasa 4 T. 1.) NPUHOCHT 3HAYUTENbHbLIE YNPOLIEHHS, 2 MPH M3-
JIOXKEHHH BONPOCA O MOCTPOEHRH TEMJOBBIX AMArpaMM Mbl NPHUMEHSEM H np%-
rue HeoOxoZMMbIE AU(EpEHUHANbHBIE CBA3M, 1aBasi WX BBIBOA MO Mepe HAAOl
HOCTH. " ]
Ecan BoiBOZ ypaBHeHHst BTOpOro Hayana dQ == 7dS, B COOTBETCTBHH C OT-
CTauBaeMOi HaMH CXeMOH H3JI0XXEHHs KYpCa, PEUIeHO [aTh METOAOM OTHLICKAHHS
HHTErpypyiollero AeJuTe]s TenJOBOi SHEPréH (CM. HUKE), yKe NPH H3I0WKEeHHH
NepBoro Hauasia cjaeayer oco60 OCTAHOBHTBHCS HA BO3MOXHOCTH BbIPaXKEHHS
BCEX TEPMOLHHAMHYECKHX BEIHYMH B BHAE: g

dZ=X.dx-+Y.dy, :

\

rae X=f(x,y) u Y=v¢(x,y) (ypasueuns Piaif'a), nonsepxnys 10 06CTOSATENb
€TO, 4TO dZ MOXEeT M .He ObiThb noaHmM audepeHriHanOM. :
Bsenenue sHTaabnuu (Tensoconepxanus), KaK HEBOH XapaKTEePHCTHUKHU
COCTOSIHMA YHMCTO MareMaTH4ecKu (i = U -} Apv) nHe npencrasiaeT BUKAaKHX 3a-
TPYAHEHHUH; OAHAKO, TAKOH NOAXOA K 3TOMY BONPOCY, €CTECTBEHHO,” BHI3LIBAET

. COMHEHHS B HEOOXOAMMOCTH H NPpUKJATHOM 3HAYEHUH 3TOH BEJAUYHUHELY Hpaic-

THYECKasl uenecoo6pdsnocTb 3amesbsl U uepes i morga 6bl ObiTh MOKa3aHa B

Camom npoliecce -BbiBOAa Bbipaxenus dQ = X.dt Y.dp. I'pomMo3akocts 3TOro

MeTO/a, OHAKO, BPAA /U MOXKeT ObiTb ONPABJaHa CTPEMJEHHEM NOKA3aTh 3HA-

UGHHE XADAKTEPUCTHKH [, NOUEMY Mbl CYMTaeM METOAMYeCKH 6o.iee npaBuib-

HBIM . IpHHUMATh [ = U-- Apv npocTo, Kak ofnpejejeHue, TYyT e AaBas rpa-
2

s S
¢uueckoe npeacTapaeHUE BEJUUHH flp.d'u ujl v.dp W a priori, ykasuipas za

3HayeHde BeNMYMHB VAP B TepMOAUHAMHUKE (KOMIPECCOpH, HCTEYEHHE). ITO U
OyneT CJAYXHTb HEOOGXOZMMBIM C METONMYECKO! TOYKHM 3DEHHs 0GOCHOBAHHEM
BBEJEHUS] HOBOH XapaKTEPHUCTHKH COCTOSIHUS I.

Bropoe Hayano TepmoOaMHAMHMKH GeCCHOPHO FBAAETCA TPyAHEAIIHM, C Me-
TOAMYECKON TOUYKH 2PEHHUs, pasdfenoM Kypca. [IpiHuMaemas HaMu CHCTeMa u3-:

JIOKRHHS NPOrpaMMbl B EJIOM, NPHBOAALIAs K OTKa3y OT ,KJI4aCCHYECKHX“ mpHe- -

MOB H3/0XeHHsi BTOPOro Hayana, Ae/naeT MeTOJAHYECKYI MOArOTOBKY H3/A0MKe-
HHS 3TOTO Bompoca ewme 60.1ge OTBETCTBEHHOM. i

PaGorn Caratheodory, AdanacbeBoii-dpendectT U ap. B TOM BHIE, KaK OHH
IaHbl aBTOPOM, pasyMeercs, He MOTryT GbiTh NMPENOAHOCHMBI CTYAEHYECKON aymu-
TOpPUM B 0ObIYHOM rabapute Bpemend. Tem He MeHee, kadeapa TEPMOAHHAMUKY
Tomckoro umaycTpHanbHOrO HHCTHTYTa (MO MHHLKATHBE ¥ NOA PYKOBOJACTBOM
ee pykosoputeas H. o. npod. [. M. dykc) yxe B TeUeHHH psila JeT MPaKTH-
KYET BbIBOJI OCHOBHOrO YPaBHEHHSI BTOPOrO HayaJa NyTeM [JOKa3aTe]b8TBa Cy-
IECTBOBAHNA HHTEIPHPYIOLUETO AEJUTE/Is TEN/IO0BOH 3HEPrHu.

- \
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Psjaom Meronuyeckux’' MeponpusaTH 34eCh yAAeTCS NOJNYUATH HE CAHIIKOM
TPOMO3AKYIO TROPHIO, MOTyuIyio ObiTh H3NOKEHHOH B 4—5 NEKIUOHHBIX Y4acOB

{Bce BTOpOE Hayano 3aHMMaeT 8—12 JIEKUHOHHEIX Y3COB),

CymsOoCTb NpUMEHSEMOro MEeTOAa M JOTHYECKas CBA3b OTAENAbHEX 3aKJI0-
YEHUH ' AaeTCqd B pas3paboTaHHOH aBTOPOM ,JIOTHYECKOH CXeme TeopeTHYeCKHX
©OGOCHOBAHUI BTOPOro Hauana“ (Ta6.. 1), Npu BHAMATENBHOM pPAcCMOTPEHHU

L AOTUYCCKAT CXeMA '

MEOPEMUUECKUK 0B0CUOBALLL BIMOPOTO LAUANA MEDMOAULIAMUKLY,

UEAERdA yCMAUOBKA- 20KA34AMD. CYMECITIBOBAUUE OLKMODOB Tu S mENADBON JUEPTUN U UCCAEQOBAMD UK CBONCMIBA.

% | L DACCMATDPLBACTC S ROAYYAaeTCH 10TRYAA CARAYCT, UTO TIPLMe YALUR
NTEPMUNECHOR PASHOBECLE CUCTEMDI TEA dQi = Xid¥ + Yidui H@3ABUCUMDIX NEPRMQUUDIX f1-1
11 L=tz i b=t f(Di, Wi, £)=0 JABUCUMDIX —— ——— @3
2 | Tenacopmen B TAXON cUCTOME dq= Xdt + > YidUs NCM. BUWE
ABMABAT UUZCRUN. NBATUCTATUYRC- i) =0 § . #)=¢3| HQ BABUCUMDI® NCDCMRULDIX 7
l 3 NE] npouefcks TAKOU dUCTeme th'Zy,dU, 0: fﬂr,()v, t/ g 3ABUCUMDIN  —ro— i v g
| /| BO2MOWHOCTD fPOTEKAUUR |[NPOU3B0ADUOMY 3uaURUMIO /7 NEPCMRUSLI] AQAWLO CYWRCTBOBATD YPABUQUUC |HaKk UMTETPAA
{ 4 | TAKOro nPoUECeA N vaios susdoune. tnerop meoem(ti] 488 F (U, U Us /-G vasuouusn # 3
{ & |AAUABATULECKUG KOABUCTAT. MPOLETCHI- - new d0= @ ~— O=~Canst. - 00 $96 Af75:= a@o=0 npu asua-
‘_5 4 HEAAUABATHUECNUE — —— ——-—— .| FDU dQ# 0> O=F(U,Us Upl) do ot di- an-dU’ O BATUUZCHOM NP0UeTd]
COBMICTLO0Z CVWIRCTBORANLR YPABLQUUN: -~ : A 5 4 b
VBl e XdivEYdui=0 X=T%: Yi=139, dQ=7db Gpuelninud
AT S dui= 0 - eae T= @, U, Uz, - Un) | T- vuterpupyiouun aeauteas 20ueccA
spoawenue dQ veres T u db anascen i ; -~ T elf: i3 -
4 CUCTEM I u.uﬁmwgoro’ TeAA dQ= Tdb ) dQ" Tid6i . dQ’ Zﬁﬁéﬁa A%
v sameua Wi seres 65 R, i O=F(t,6..62,- --6a) sazaoweuie Tha |
8 8 Bowawenun O=F(F, Ui Woso Us) Vi= ¢l(t, 61) [ T =Q(2)V(6.,0: 6a) |muowuterei
b e ssawewau T= QO/E,U, Uz, - Un) __’n = Qilt IY(S;) ' creavet u3 n. 9 3
9 db=% ?%ﬁi KAHGHOAgbﬂ‘J AuQe- L %?‘:)w (63 6=£(6.,6:;6,) v Ot Z_,;.{“r?_’;;
wuar o1 &= (L o vene ~Ti. @ilt)WVi(bi LA ) : bty
PRUULAA O 2 )¢ J \ | L % it i
wisn o1 0=4(1,0, 00, 0n) | 80.= D= GUUMIC) ) | P(E]=Qu(t)=Palt)= T |romescimu oo

10 Td6=3 Tid0i neu J’Ar\qe Td6 = TWTG.,G;&JdG: | Td6=TdS=2 TdS] S-0006A% QYLKLLA |

_ Ui weves Bi = TY(6Jd6.+ TY6:)dO: - Tyi6) TAC S=F(0, Pz, On)  Dargievacanso™
1 # | cooucTRA QYUKUMUT, | T=Q(l) G0 ren | cmearson iinescius pubestanlo o ce wmestiur|
' ‘- : g ’ S$=5,+S:+---Sa ( 2uTp0nus cucTems
12| coticTsa dvukuuu S | dS=dSi4dS.+ -dS, | cv;:mz UTPONUE COCTABARO
. LA Wu% TeA 4
3 3aneus TdE wepes TdS am 18 dQ@=TdS ' |99 -noauwis sugeoeuuuan, :"‘“:;“%‘:;grg’““' :
J rae - NOAUDIN AUQEPRUUUAA T- V
CUCTOS % T 4! 4 i UBTRrPLPYIOUILY ARAUTRAD >
dQ cucTomn u oTaRADMBIK TeA | g T L 0L bt g : aS=[4 .
- \
Ta6a. 1. g ’
& \
]

KOTOPOH He TPYAHO 8aMETHTh, YTO Mbl MOCTYJIUPYEM Ha MPUHHUMUN anuabaTHue-
CKo# HenoctuxuMocts Kapareopopu, a mocrynar Ulnazepa, KOTOpsid Mbl Gop-
MyJUpyeM Tak: oy

‘»ECaHM TpuM nmpoTeKaHMH ‘KBAa3MCTAaTHUYECKOrO npolecca B
aluabaTHUYeCKOM CHCTeMe 7 TeJ, HAXOASMWHUXCHA B TEPMHUWe-
CKOM DaBHOBECHH, 7 XaPJKTEPHCTHK COCTOAHHUSA BO3BPATH-
JHEb K NEPDBOHAYAaNbHOMY 3HAa4Y€HHUIO, n-|1-a9 XapaKTepHCTHKA

"TAKXe NPUHMMAET CBOE NEPBOHAYAAbHOE 3HAYEHHUE"

OCHOBHBIM METOLHYECKHM BONPOCOM NPH ITOM fBASETCH 3a7aya (OKA3aTh
OYEBHJHOCTE 3TOr0 MOJOXKEHHA. ABTOD cuHMTaeT HauboJee Lenecoo6pas3HbIM
NPUMEHATL 34eCh CJAENYIOUIHE PACCyXKIECHHS:

: 1“3 PaccmarpuBaercs cucrema Tes (aasi npocTOTH TOJBKO 2-X) B axuabatu-

' 4eCKOH 060/104Ke, Pa3/IeNeHHBIX HEMOABHIKHOA AMATEPMHUECKOH CTEHKOM.

~ 2) Hceagayercs u3MeHeHHe XapaKTEPUCTHK COCTOSHHUS (p, U, £) U dHEDreTH-
YecKux xapaktepHcTuk (Q, AL, AU) xaxaoro Tesa npd MexaHMYeCKOM BO3eil-
CTBAM HAa OJIHO M3 HUX, OTKYJa [€J3aeTcs BBIBOJ O BO3MOXKHOCTH DPOTEKAHHS
KBa3UCTATHYECKOrO. mpouecca B aauabaTHYeCKOH CHCTeMe TeJ, HaXOmsweica B
TEPMHYECKOM DaBHOBECHH. N " ¥

3) HccnenoBanneM H3MEHEHHs! XaPaKTEPUCTHK COCTOSIHUS PacCMaTpHBaeMOH
CHCTEMBl NPU OGPAaTHOM HANpPaBIEHUHM NMPOLECCA MOKA3bIBAETCH, UTO, eCAM TeJa

‘
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3aHSMM CBOH NE€PBOHAYaJbHBIN o61;em,,x<a>x110e U3 HHX NPHOGPETaeT CBOWO mep-
BOHAYaJbHY O TeMnepaTypy, nocjae’ qero nocrynar llunnepa craHoBurcsl oye-
BHIHBIM.

Hau6osace TPYIHBIM AN OCBOEHHS MECTOM TpPeNaaraeMoil CXeMB! SBJSETCS
3aMeHa TEePEeMeHHbIX C Ue/blo NOJyYeHHs HOBOIO HHTErPHDYIOLIEro le/uTens
T'=9(7) BMecto t. OxHaKO, NpH COOTBETCTBYIOIIEH MaTEMAaTHYECKOH MOAro-
TOBKE CJyllaTeneidl 3TO 3aTPyJAHGHHE BMOJHE MPEONOAUMO.

[Mpunuuu anuabatuveckoi Hepocrmxumoctd Kapareonopu, npu paccMoTpeH-

"HOM BbIlIE METOAE H3J0XEeHUus BOMpoca, Ansd KBAa3UCTATHYECKHUX MNPOLECCCB

OKa3hIBAGTCsl [AOKA3aHHBIM; OJHAKO, MO METOJAHYECKHM COOGpaK€HUSIM Mbl He
CYMTAaEeM HY)XHHIM NMPOBO3FrJAapiaTh '€ro A0 TeX 0P, OKA HE OKASHIBAETCSE
HeoOXONUMBIM HCC/IE€N0BaTh BOMPOC 06 WM3MEHEHMH SHTPONUHM amxUabaTHYECKOH
cycteMmbl. Tea. JloKa3aTenbCTBO €€ HEeU3MEeHHOCTH MpPH KBA3HCTATHUYECKHX npo-,
meccax He MPEACTABAAET HHKAKUX 3aTPyJAHEHHUH, €C/IM UCXOAUTh U3 BbIPAKEHHUN
dQ=T.dS n dS=1XdS; pPacCMOTpeHHE KEe BOMNpPoca O M3MEHEHHH 3HTPOIHUK
CHUCTEMBl DU HECTATHYECKHUX MNPOoUEeccax TpeGyeT paclpoCTpaHEHHs NPHUHIHUMNA
aanabaTHYeCKON HEJLOCTHIKMMOCTH HAa HECTATHYECKUE MPOUECCH], YTO JIErKO MO-
XeT ObITh NPUFATO KaK nocTyaart. [Ipu aToM ycioBUM AerKk0 XOKa3bIBAETCH
BO3MOXHOCTb JIMIIb OJHOCTOPDOHHErO WU3MEHEHUH SHTPOMUM MPH HECTA-
THUECKHX mpoueccax (He 006s3aTeNsHO AWML BO3PACTAHUA, A AHGO TOMBLKO BO3-
pacrauus, 1460 TONbKO YyMeHbIIeHUs) B a1HaGaTHUECKON CHCTEME, H Ha npo-
CTedlWeM NpUMEPE Mepejayd Tenaa OT ropiaduero Teaa K XOJOXHOMY MOKa3bl-
BAeTCd, 4TO B YCAOBHAX OOLIYHOrO Kpyra siBAGHHIl SHTPOMHUS CUCTEMbl paccma-
TPUBAEMBIX TEN 10/KHA BO3paCTaTh. ;

[Tpu raxoili mnocranoBke BONPOCA 'OWHOKH HACANHCTHYECKAX TOJKOBAHHUI
BTOPOrO Hauyaja CTJHOBATCH OUYEBUAHLIMH U MATEPHAIMCTHUECKOE MOHUMAHUE
CYLIHOCTH BTOPOro Hauajla MOKeT OHTb Jerko 06bACHEHO, NpHYeM BCH TPaK-
TOBKa BTOPOTO Hauya/ja CTAaHOBUTCSH Bnonae'cqomercrayzomen reHya/IbHbLIM npes-
CKasauuaM JHrenbcal) 0 CywecTBOBAWMHM ABJIEHHI, I/le TaK Ha3elBaemble (B Tep-
MOAMHAMUKE) NO0I0KUTENbHBIE H OTPHIATEIbHBIE IPOIECCH MEHSIOTCS PO/IAMH.
OcTaeTcs /MHWbL OTTEHUTb HEOOGXOMMMOCTh J1aBaTh HATYP(UI0CO(PCKOE TOJIKO-
BaHWE CYIHOCPY BTOPOro HAaya/a HA OCHOBE KPUTHUKH HICANUCTHYECKHX 3aKJIO-
YeHHui, yTQ MNpH yxasaﬂﬂon BbIWE MOCTAHOBKE BONPOCA OKA3EIBAETCH JIEFKO OCY-
IEeCTBUMBIM. .

* B'coOTBeTCTBHM C U3NO0XKEHHBIM BhIIIE, Mbl MpenJaaraeM CAelyOUni pa3Bep-
HYThIf NJad M3/JI0XEHHWS NEpPBOrO W BTOPOro Hauajaa, KOTope#i 6e3 ocoboro
3aTPYAHEHHSA MOXeT ObITh peasn3oBaH B 16—20 JeKIHOHHBIX YaCOB:

& [lepBoe HauYano TEPDMOAMHAMHUKH. : 5
1. O6mue NnoHATHS. &
‘a) [lpuanun_coxpaneHus sueprhu.

6) Tenaora, KaK OAMH W3 BHIOB 3HEPTHH.
B) Enunuuer usMepenus tensa v paboThI.
r) Tepmuueckuii skBHUBaIEHT PabOTHI. ;
1) BHyTpeHHss 3Heprus Tesa. i P \

2. TepmopuunamMnuegrue MpPOUECCH M aHANHTHIECKOE BHPA-

‘)KCHHE nepporoc Ha4vaJaa. )

a) Knaccudurauus npoueccos no sHEprerHyecKum npuaﬂaKaM 1 -00LIHil BUT
dHaJuTHYeCKOro Beipaxenus | 3axkoHa.

6) Knaccuduranus npoueccoB no CKOPOCTH HX NpoTeKaHusi, pabora npu
HECTATHYECKMX M KBA3UCTATHYECKHX MNpoLeccax H Bupaxceuue I 3akona nas
nocjenHuX.

» o
)Durensc. Crapoe BBeneHHe K ,/luanekTHKe NmpUpOdBI“.
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B) Kpyrosbie npomeccs (uukab) ¥ BBIpaXeHue | 3aKOHA 114 HAeATbHOTC
IlMK/1a TENJOBOro ABHraTe.s. .

3. dsTanbuug—HOBAad XapakTEepHUCTHUKaA COCTOAHUS.

a) Marematuueckoe OrnpejeaeHHe. :

6) Bropoi#i BHA aHAJIUTHHECKOrO BbIPAXKEHHH I wauaxa. ’

4. [lpocreiimue nudepeHuualbHbie ypaBHEHUS, BHTEKAO-

piwe us I Hauaaa.
a) Buaon( 1ot P n( o ):Cp. - :
TR R T \

- 6) O 3nHayeHun BHIpAXKEHUH Bma dZ = Xdx + Ydy B TepMOAHHAMHKE.

-

Bropoe Hayaso TEPMOAUHAMUKMH.

L. O6uge NOHATHS. oo -
a) [NepBoe u BTOPOE HAYalO—KO/NHYECTBEHHAA U KayecTBeHHas QUEHKa pa3=
JUYHBIX BHJAOB 3HEPTUH. !
) [TonoxuTebHBE M OTPULATENbHLIE MPOLECCHI, HepaBHoueHHOCTb OTAe/ b~
HHIX BHOB 3HEPTUH.
2. TeopeTnueckue 060CHOBAHUS II Hayana JAAs KBasucTa-
THYECKHX NPOLECCOB.
‘¢ a) CucteMa n TeJ B TEPMUYECKOM DABHOBECHH.
6) ¥paBueHusi, 06yCNOBIMBAOIIAE HPOTEKAHHE KBA3UCTATHYECKHX npouec‘
cOB B aguabaTuyeckod CHCTEME. : .
L ] '
B) INoctyfar Uluanepa.
r) Vinrerpupylomyit ne1uTenb TEMNJI0BOH SHEprUH.
* 1) 3ameHa NEpeMEeHHbIX U nepexozx K HOBOH BeaHYUHE HHTEI‘pprlOﬂleFO o
JRTENS.
e) Vccnenosanue CBOHCTB (pamopoa Tnu S TENOBOM SHEPTHH. .
#) Ananpruu, nosicasiomue (pusnueckuit cMbica Gaktopos I u S.
3. TennoBhe auarpammhi.
a) lMocTpoenne n CBOMCTBA TEMIOBOH NUAEPAMMBbl.g
6) Ycaosusi GecApepBIBHOTO MpPEBPAli€HHsl Tensa B paGoTy B TEMJ0BBIX
IBUTATENdAX W K. M. J. MIEAJNbHOrO IHKJA,
B) Lluka Kapno B 7-S nmarpamme. . \
-r) IlonsaTue 006,4a6CONOTHON MIKAJE TEMIEpPaTyp.
4, lameHeHHe SHTPONHMHU CHCTEMH TeJL -
a) HeusmenHocTh SHTPONUH aAuabaTHUIECKOM CHCTEMBl TeJ NPH KBA3UCTATH-
YeCKHX Mpoleccax. '
6) Mpuuuun annabaTuyeckoi HEAOCTHIKHMOCTH Kapareonopu.
B) OAHOCTOPOHHEE H3MEHEHHME 3HTPOMUH IpH HecTamqecxnx npoueccax
B anuabaTHUYeCKOH CHCTeMe.
r) Heo6patuMocTb HECTATHYECKHX MPOLECCOB.
A) BeiBoasl Hatyp@urocodckoro nopaixKa v TEXHHICCKHE, CNCACTBHUA, BhITE-
Kalolllue M3 BTOPOro HayaJa. B

Tlpoueccol U3MeHEHUss COCTOSIHHSA COBEPLUEHHbIX rasoB He MOryT OBITh o1-

HECEHBl K YHCJIY- METOAMYECKH TPYAHBIX pa3NeIOB TEPMOAHHAMUKH. 31e%b,

* OAHAKO, PaccMATPUBAIOTCSA BOMPOCH, MMelollHe HauboJbIlee NPUKJIAIHOE 3HA-

| YeHHe, B CBA3H C UYEM UETKOE 'yCBOEHHE NAHHOTO pasje/na okaseiBaercs Oesy-

" cioBHO Heo6xonuMuiM. C 3TOi ,TOUKH 3pEHHS B JaHHOM pasjiese Kypca J0/KHO

6HTH yAeneHOo /0c060e BHMMaHHE CO3JaHMIO TAKOro (Meroiuvecku HaunbGosee

NpaBUABHONO) PaCHOJOXEHHS MAaTepHaaa, KAKOBOE [03BO/MT obecne-
YUTh HAWBHICIUKA MOJE3HbIH 3(QeKT /JNeKIHOHHOro 4aca. :

OcHoBHbIE Ta30BbIE 3aKOHHI, OMpejie/]eHHe (GHU3uIEeCKUX XapaKTePHCTHK raso-

[

BBIX CMGCEﬁ,(B)lYTpEHHH.ﬂ_SHepFHﬁ 9HTAJAbMNHUA ra3oB M NepBO€ HAYaJ0 A4 ra-

\

- ] » 4 s %
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308 (dQ =/C,dt+ Apdv u dQ = C,dt — Avdp), eCTeCTBEHHO, NO/KHbI, OBITh U3-
JIOKEHBI 3apaHee. Mbl cudTaemj YTO 3apaHee AO0J/KHBI OLITh YCTAHOBJIEHB! TAKXKe
3aBucuMoctn: S=f (v,0); S=o(p,f) u S=1Y(p,v), uTo (Hapsaly ¢ OOLWUM 3Ha-
KOMCTBOM ¢ 7-§ auarpaMmoil) NO3BOJIMT HK3JaraTth OTAENLHBIE 'Fa30BLIE NpO-
LeCCH, WTIOCTPUPYS UX KaK p-v, Tak u T-S nuarpammoit !). . §
[lpn wu3nOxeHHH NPOUECCOB U3MEHEHUs] COCTOAHHUS OCOGEHHO quCTByeTca
obuane ¢opmyi (He CNOXKHBIX H JIErKO ROJYYdeMBIX, HO PA3NHUHBIX A8 KaK-
JICTO. U3 XapaKTepHbx #T1POLEeccor), OGKYHO ABNSIOIMUXCA OCHOBHBIM ,KaMHEM
IPEeTKHOBEHUA N5 BnepsBble M3yuamomux TepmonwHamuky. Cosnapas, 4To eiuH-
CTBEHHHIM CIOCOO0OM OXBAaTUTh BCE 3TH (POPMYJ/ibl MOXET CAYKHUTH NHIWb CHCTE-
MaTHYEeCKOe YNpaXHEHHE B WX IIPUMEHEHWH, MBl BCE€ XK€ MPUXOAUM K 3aKJIO-
YEeHHMIO, UTO MNpPaBUJIbHAA CHCTEMAaTH3alUHUsA MX MOXET OKa3aTb CYLIECTBEH-
HYIO [IOMOLLb, @ C/JEAOBATENbHO, 3TOH CHUCTEMATH3dLUHUH M AOMAKHO OHTH YAEIEHO
0cob60e BHUMaHHE. . 215 3
+  [lofo6HyI0 CHCTeMATH3aLHUIO MBI BHIAM, Hanp., B psiae TabaMl, NPUBOAHU-
MBIX B NOsICHEHUsX K pasneay ,[asm“ 3agaunuxa KBacuukosa2). Oanako, u Ta-
KOe pelleHHe -BOnpoca Hac HE yNOBJETBOPSET, T. K. 31eCh HE NPOBEJEHA
napaJJaeab MeXAy METOLAaMH ONpejeJeHUs OJHOTHMNHBIX BEJHYAH A5 KaK-

JOTO M3 OCHOBHBIX XapakTepHnlX npoueccos. [loanoe paspeumerre Bompoca CHs

CTEMaTH3allMd MOXET ObITb NOCTHUTHYTO, OYEBHUJAHO, JHIIb COCTABAEHHEM CBO -+
HOWH TabJauI B OCHOBHHIX (OopMya IAJas BCe€X XapaKTepPHLIX npoueccos,
noao6Ho.. TOMY, KaK 3TO BHIIOJHEHO aBTOPOM B tabn. II. [Ipumenenne nono
HOH CBOAHOH Tab/auIbl aBTOpP MPakTHKOBaJA B yueGHO/ pabdore BTY3‘a, naunnag
< 1930 r., u, npakTHKa NoATBEpAMJA €€ METOJLHYECKYIO LeJ1eC000PA3HOCTb.

Cucremarusauna Gopmys, eCTECTBEHHO, HOMKHA OTPA3ATHCHl H B CAMOM (nex

1MOHHOM) TPOLECCE H3M0KEeHUS AaHHOTO pasnena. C aTou-~uenbro MBI CUHTAEM
HEOOXOHMBEIM HM3/T0XKEHHE OTA/NbHHX BONPOCOB:

a) Ypassenue f(p,v)=0.

6) OifpeneneHne KOHEUHBIX XapPAaKTEPUCTHK COCTOSABUA IO HaanI'f;HmM U 3a-
JAaHHOMY XaparTepy mnpouecca. !

B) DHepreTuyeckue xziameppermm (Q, AU, Ai, Al) npouecca,

r) Ypasuenue ¢(S,7) %0 u BCe BONPOCH, C HAM CBS3aHHBIE.

PacnosokuTh B OnNpeseseHHON U O JHHAKOBOMW NPH M3I0XKEHHH KaWKIOro
XapaKTepHOro npeuecca noc/neA0BaTeNbHOCTH, COMOCTAB/sS MO MEpe BO3MOX-
HOCTHU NOJyuaeMble Pe3y.bTaThl C AHATOTHUHBIMH IJ1si WMHBIX MPOLECCOB. |

HauGonee ynoOHHIMM B OTHOLIEHHH TAKOTO COMNOCTABJA@HHS OKAa3bBaIOTCH
npoueccs V = Const w p = Const. Onu Jerko (4 1€/1€c006pasHO C TOYKH 3pe-
HHA 3KOHOMHU BpeMeHH) MOryT OBITb H3J0raeMbl MapanAe]bHO B- [OJHOM
CMBICJIE 3TOPO CJIOBa, YTO aBTOP ocymeCTBJmeT nyrem pasﬂ,enefmﬂ »KJIACCHOM
JIOCKH“ HAa JBe YaCTH.

ITpolecchl H3MEHEHHS COCTOSIHUS ra30B OGBIUHO 33KAHYMBAIOT noJTUTPO-
nuyeckKuM, kKak o6obwatomum3). C aroro 0606uieHus (T. €. ¢ YCTAHOBJIECHHUSA
BEJUYHHDBl ,M10Ka3aTeasd NOJUTPONLI“ AAs M30XOpPH, W300aphl, U30TEPMbl U ajHa-
6atTh, a B Aanbneﬁmem——u BE/IHYUHBl TENJOEMKOCTH) H CI€AyeT HAYMHATh H3/10XKe-
HMe moauTpofinueckoro npouecca. OJHAKO 3Xech HEOGXOAMMA 0c06an OCTOPOK-
HOCTbh B OTHOUIEHHH CAMOTO ONpEeAeNeHU s NOHATUS ,NONUTPONUYECKHH PO-

.

uegtc“. Onpenenenne ero, KaK FPOGCCd, 1PH KOTOPOM HEKOTOpasi O mpeae e H-

Has JoJs Temaa npeppalnaercs B paboTy, Mbl CYUTAEM aPXaH3MOM, OCTABLIMMCH
OT TeX BpPEMEH, KOrJa MepeMeHHOCTb TeNJOeMKOCTH M TeXHHUeCKOH TEePMOIHHA-
MHKH BOOGLIE HE quuBaﬂaCb. Ec/i4 pacnpocTpausaTh 3TO ONpeaeaeHne 1 Ha Cy-

x p

1) Takoi nnmocrpauun Mbl npuaaem ocoboe 3HAUeHHeE.

’) A.B. KBacHukoB. ,3a0aun M ynpaxHeHus IO Texnnqecxou 'repmonnnauuxe ¢ OHTH.
1934.

3) HaunHarh ¢ NoAMTPONHYECKOrO fponecca M paccmarpusam BCE OCTaAbHble, KAK €ro 4act-

Hbl€ Cayyad, Bpsal JH 6y11er ueﬂecooopa3ﬂo - .,

- .
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yafl MePeMEHHON TENJIOeMKOCTH, MBI, €CTECTBEHHO, HE MOIyuuM 06LIYHOTO BHAA

ypaBHEHUd MOJHTPONH po" = Const, a MeX1y TeM KaK pas 3TUM ypaBHCHHEM H
[OMb3YIOTCA NpPU NPAKTHYECKOM PAa3pEMIeHHH TENJOTEXHHIECKUX BOMPOCOB. Mu
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cunTaeM Hau60J/ee 1LenecOO6PasHBIM ONpenenaTh NOJMTPONHYECKHH mpolece,
KaK MOAUMHAIKNACA ypaBHenuio pv"— Const (n = Const), 1 GHTb NOCAENO-
, BaTeJbHEIMM B 3TOM OMpeJe/eHHH, COXpaHss €ro M Ha cayuafi nepeMeHHOM
* TENJIOEMKOCTH.

V4er nepeMeHHO# TEMJOeMKOCTH NpH aHaiuTH4®CKOM pelleHHH BOMpoca
naxe npu npocreimnx saBucumoctax C,=f(7) BoO6mE NPUBOAHT K BeCbMa
rpoMO3JaKuM (opmyJsaM, a CAENOBATENbHO, aHAJUTHYECKHHA METOL B 3TOM CJyuae
(C, # Const) u BooG6uwe He noaxeH ObTb pEKOMeHﬂyeM Mbl cuutaem coBep-
IIEeHHO HEUEeNeco00pasHbIM Ja¥e B ,CaMBIX Cnelua’bHHX“ KypcaX TeXHHUYECKOH
| TepPMOJIUHAMUKH saunmarbca BBIBOJIAMH CJOXHBIX (opMya (MOPALKa ypaBHEHHS

anuabats: pv-. e o = Const), nONYYalOWUXC NPH Y4YETE 3aBUCHUMOCTH Tem-
'— JIOEMKOCTH OT TeMNepaTypshl.

Onnako HeoO6xoaumo 0bpa-

Tfﬁﬂflif‘lfﬂ(HH UHK/I/M‘PUL’H/IUBOH YCTAHOBAH. ° maTh ocofoe BHHMaHHE HA
CXENA 1RPOCHAOB0 YL TRHOBNH O60HAYEHHS.. TO, ‘“‘9651 »IPEJIC/ILI NpHME-

K- KOTEN ; HUMOCTH® (TOJBKO JH .NpH
it Co==Const nan n npu C,
K- KOHAEHCATOP Const) ormeabubix (Gopmya
;. """”";’:;ﬁ,ﬁ"‘{ggf;;}’* 6uii yeTKO ocBoeHH., C 31of
* [e]bI0 MBI NPHMEHsieM OTTe-

HeHue GopMmyJs, NPHUTOAHBIX
npu C, = Const, 0co6sM 3Ha-
KoM (3Be3agouka B Ta6a. II).
Teopernyeckuih HuKA na-
POCHJIOBOH YCTAHOBKH Mbl
paccmMaTpuBaeM 3JeCh, Kak
NpHMEP MeTOJAHYECKOro pas-
60pa  BOMpPOCAa, HMEIOIEro
HeMoOCPeACTBEHHOE [PHKJIAL-
Hoe 3Hayenue. OrcyrcTBHE
3JIEMEeHTa ,XHMBOr'0 CO3epla-
: HHUA“ Yy CTYAEHTa, npuen-
B , © wero B BY3 ,¢o mkoabHO#
CKaMbu“, B TaKUX BOMpOCax
YyBCTBYETCA OCOOEHHO OCTPO
H BOCOOJHHTb 3TOT npobe
coBepuieHHO Heo6xoaumo. C
3TON TOYKH BPEHHUS Mhl CUH-

v TAeM Lenecoo0pasHbIM Ha4yH-
THEPLOGANAHC _ z// (”'” LYY HATb W3J0KEHHe BOMpoca C
8L et X asbopa TeEOpeTHUYEeCKOH
//// o a"""'””‘a'g"""f&'a EXGMH nappocn.nonoii

/ 2 P 5% L.
'// {’f / 2 Qi ¢, e D ~yctaHoBku (cm. Taba, III),
ldff/)bﬁl//’ff/lf | Alelolym2ef-(7-2-2"  npu  KOTOPOM HEOGXOJMMO
; Jath (xoTa 6ul camoe oburee)
KN4 U,W,,q . TOHATHE O ee OCHOBHBIX 3Jie-

\'&7

MEHTaX M ONpOLEeccax B HHUX

/ ALy L L e copepmatomuxcsa. Tyt ke

f] AP CTELYeT OTMETHTDb, B YeM 3a-

3 A it Kao4aercsi ,TEOPeTHYHOCTH®

T3 / ( ﬁ“.\.ﬂ’ ; CXgMBI, T.-€. KaKig NOTEpH

Ve P MBI HE YYHUTBHIBA€M H OT Ka-

: KHUX ABJICHU I, UMEIOIIIHX MEeCTO

Ta6a. 1II , . B J€HCTBUTEJIbHOH YCTAHOBKE,
v i : Mbl abcTparupyeMcs.

o

-
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[TockoabKYy TNpOLECH TMOJOrpeBa KHAKOCTH, €e WCmapeHud, Neperpesa, aiua-
©aTHUECKOro PACHIMPEHHs W KOHACHCALMHM yXe H3N0KEeHbl PaHEE, PasbACHEHHE
OTAENbHBIX 3JEMEHTOB ILHKJA HE MOXET MNPeACTaBIsATH 3aTpyaHeHdd. Han-
BuroaHeimed uamocTpanuel 3gech apasercd 7-S nuarpamma, B KOTOPOH
paHocatcs (B MX JA€HCTBUTENbHOH NMOC/AEAOBATENbHOCTH) OTAENbHBIE 3/IEMEHTEI
uuksia. MiMeTb B TO Ke BpeMsi TNepei Ia1asaMd BCeH ayaWTOPHH YIMOMAHYTYIO
BHIE CXeMy M COrJ1acoBhBaTh -0603Hauenus (cM. Taba. lII) BecbMa  BaxHO
C TOUKH -3peHHsI 00/Ier4eHus VCBOEHHUS. ,

3ambikanne’ LMKJI3 NO3BONSET Yike faccliarpuBaTh 3Hepro6ananc TeopeTuye-
CKOli yCTaHOBKH. 3€Ch BAaXHO YETKO YCTAHOBHUTH MOHATHA O ,BEPXHEM® H ,HUNK-
HeM“ MCTOYHHKAX TeN/aa M CBA3aTh 3Ty aGCTPAKUHMIO ¢ NPaKTUKOH, YKa3aB Ha
OCHOBHOH ,HMCTOYHHK [OTEPb“ pEaJbHOH MapOCHNOBOM YCTAHOBKH. I-S JHa-
rpamMma 3eCb MOXET PacCMaTpuBaThCS JNHWDb'C TOUKH 3PEHHI ,pabouero, me-
TOna - OnpejeNeHus K. n. A. HHKJA P3HKMHA, HO HA npUMEpe TaKOro onpexeJe-
HHUS JOMKHO OHITH MOAYEPKHYTO €€ [PPAKTHUECKOE 3HAYeHHe. , ‘

Iluarpammy Sankey Mbl cuuTaeMm LeneCOOODAa3HBIM NPUMEHATbH B TLPMOAH-
HAMMKE 10 BO3MOXHOCTH MIHPOKO; 3IeCh e OHA MPHAAeT OCOOGHHYIO HArNA4A-
HOCTB 5Hepro6ajsaHcy M, C/1e0BaTeAbHO, €€ HEe00X0AMMO  MPHBOAMUTL 11apai-
JieJIbHO PacCMOTPEHHIO 3TOro Bompoca. g 2

/

/

3. MeToaKKa NeKUHM. v\ .

.

OCHOBHEIMH METOLYUYECKHMH BOMPOCAMH, CTOSLULHMH T[EDEL JCKTOPOM, MEI
CYHUTAEM: UTO naTh? M Kak nate? Hama Touka 3peHHss MO NepBOMy BO-
npocy YaCTHYHO yXKe OTpaxeHa Bbiwie. 3/eCh OCTAeTCA JHlb O0pAaTHTH BHH-
MaHHe Ha TO OGCTOATENbCTBO, 4TO 06DbeMbHi MaTepuasn NPOrpaMMbl Beeraa
JOMKeH OuTb CTPOrO yBS3aH C OTBEEHHBIM HA M3/0XeHHe Kypca rabapatom$
BpemeHu. OObIYHOH OQWHOKOH H@UUHAIOWIErO JEKTOPAa Mbl CYMTAEM CTPEMJCHHE
1aTh BO 4TO Gbl TO HM CTAaNO. MaKCHUMYM Martepuaja, He CYMTasCb C TeM OG-
CTOSTEAbCTBOM, UTO 3TO 3a4YacTylo BJeYyeT 3a COGON WM3/IHIIHIO TOPONJHBOCTD,
HEepBUPYET ayAHTOPHIO M, B De3y/]bTaTe, HACTONLKO CHHIKAET YCBOACMOCTb, HTO -

“ xOHeuHbl 3(h@eKT pacuHpeHHs 00beMa M3JI0XKEHHOTO MaTepHasza NoJy4aercs

OTPUUATEIbHBIM. /|

Heo6x0auMOCTh BHICOKOIO TEOPETHUECKOro yporHa BY3S'oBckoro xypca tep-
MOJZMHAMHUKH OEcCnopHa, HO € HH B KO€H Mepe He NOMKHB NPUHOCHTHCHA B
JKEPTBY YHCTO DPHKJAJ]HbBIE BONPOCH.

‘Paspewenne 3amaumn, JaTh Ooabluee W Jydiiee, CAEAyeT HCKaTh I/1aBHBIM
06pa3oM N0 JMHMM OTBETa Ha BONPOC Kak aaTb? 314ecCh, MPEX1E BCEro, CIg-
AyeT OTPelIMTHCA OT BCAKHX HEHYXHbX (,KPAaCHBBIX®) OTCTYNV/EHHH, W, NyTEM
METOAMYECKOA NMPOAYMAaHHOCTH M CHCTEMATU33ALUWH HAMEUYEHHOFO K H3JOKEHHIO
MaTepuasja MakCHMaJbLHO YIJIOTHHTh JIEKIHOHHbBIH uac. 3anaua sTa HE Jerkas.
Ee peumesre BO MHOTOM 3aBHCHT OT YME@HHS W ONbITA JIEKTOPA, HO 31ECh HMEHHO
MBI M YCMATPHBAa€M OAHY H3 BO3MOXHOCTEH KOHKDETHOH PALUUOHANU3ALUM 'M €-
TONLOB pa6GoTh B yueOHO-MPOU3BOACTBEHHOM JIpOLecCe.

Ipaduueckne HIANIOCTPALUM HMEIOT BaxHeillee 3HAUCHHE B TEPMOJWHA-
MUKE W BONMPOC O TEXHMKE HX NPUMEHEHHS Ha JeKIUH 31eCb He MOXKET OhTb

.o6ofiieH MoanuaHueM. BeccnopHo, 4TO pacToyaThb JIEKIHMOHHOE BpeMs HA BbIUEP-

YHBAHHE HA JIOCKE CJOKHBIX AMATDAMM W BBINUCHIBAHME JJIHHHBIX TaGiull He-
nonyctumo. OnHako, TePMOAMHAMHUYECKAs CXeMa O0BIYHO HACTONbKO HE CJOXKHZ,
4TO NPH YMEJOM €€ NMpHMEHeHMH OHA NOYTH HEe OTHUMAeT A06aBOYHOrO Bpe-
MEHH y JekTopa. K /ileMOHCTpauuy roTOBHIX AHarpamu, 6e3 napanje/bHOro HX

_Bblﬂep'-lHBaHvHﬂ Ha N0CKe, CJelyeT OTHOCHTBhCA C HM3BECTHOU OCTOPOXKHOCTHIO,

T. K. B aTom c/lyyae TepsaeTCd I€HHas B METOJAMYECKOM OTHOLIEHHK BO3MOX-

‘ HOCTb KOHIEHTPHPOBATH BHUMAHHE AayAMTOPHH HA TOJNbKO YTO HAHECEHHOH
| JIMUAM WJH TOYKE JHATPaMMBI; UEDTeXH, TaK CKasaTb, TEPAIOT CBOIO AMHAMHY-

~ -
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HOCTe. Kpome Toro, xak mpasmao, ¢1enyeTr CYATATH, YTO TOT rpagudeckuis
MAaTEDHaJ, KOTOPHIiI He GblA BLIYEPUEH HA NOCKE, HE YCNeBAeT GhiTh BOCNpous-
- BEIEH B CTYACHUYECKHX KOHCIEKTaX H, €CAH BO3MOKHOCTE ;JA0Caeyomero uay-
HEHHA CTYNCHTOM NEMOHCTPHPYEMOTC HA JEKHHH YepTexa me oGecneyena, 3710
OGCTOATEILCTRO JOMKHO YKe paccMaTpuBaTLCA KAaK OTPHUATEAbHOE.

OnTumanpno#t MBI CunTaeMm Takyio O6CTAHOBKY, KOrjJa JIEKTOP pacrnonaraer
ACMOHCTPEUMOHHBIM Y4EPTEXKOM, HO CONPOBOKIAET €ro NeMOHCTPAUMIO BHIYEp-
UMBAHUEM, NpOCTeHIleR CXxembl Ha,J0Cke!), caymaTenu e pacnoadraior 3a-
PaHEE DA3MHOXEHHBIMH KONHAMH JE€MOHCTPANHOHHOIO YepTexa, WM Ke UM
NIPENOCTABIACTCA BO3MOXKHOCTH BOCNDOM3BECTH 3TH KONHHU B HEJIEKIHOHHOE
BpeMs, : D ek e
[Tocnennsis pepopma Méroaos paGoTH BhiCUIEH IMKOMH, NepeHocs LEeHTp
TSHECTH HA  CAMOCTOATEAbHYIO DAGOTY CTYNeHTa, He H36aBAseT neparora or
00693aHHOCTH 06eCcneyuTh MaKCHMaJbHYI0 30 (eKTHBHOCTL 3TOl paGoTe. OTclona
COLEPXKAHME JIEKUMH HE JOMKHO OrpanluuBaThCA AUIMbL rONOM Teopuel, a
AO0MKHO=» yKa3bIBATH NYTH U METOABl NPUJOXKEHUS 3TOf TEOPHH K YUCTO Mpak-
THYeCKUM Bonmpocam. C 3TOH TOYKHM 3PEHHS Ml M paccmatpuBaem 3HageHne
TpUMEpa Ha JEKLUHH, KOTOPHIH, OUEBHAHO, COBCEM He 00513aTeNbHO NOMKEH
ObITh LH(PPOBLIM, HO HECOMHEHHO AO/KEH N1aBaTb OO KMHA MeTon paspemre:-
HYs LaBROrO BONPOCa MM UENOH UX Ipynmsi. ’

Baxcaeim ¢ MeToauueckoii TOYKH 3pEHHS Mbl CYHTAEM TAKKE SICHOE Mpeg-
CTaBACHHE CAyIIATENEM TOTO IOTHYECKOIrO NJAAH3, B COOTBETCTBUH C KO-
TOpBIM HHTAETCH JNeKUUA. He rosops O HEOGXOAMMOCTH COCTABACHHS TAKOIO
111403, C HETKHM MNOAPA3NENEHHEM BCeX paccMatpuBaeMbix BONPOCOB M YyKas3a-
HHeM CBASH W CONOAYHHEHWHy NDH MOATOTOBKE K JIEKIHH, MbI-CUHTAEM-
HEOOXONHMEIM TAaK HAHM HHAYe OTOOPAKATb STOT NAAH B CaMoM mpouecce
Yee uanomenns. ; :

DaeMeHTapHas 3ajava o BEIZIE/ICHUH, 3ar0/I@BKOB OTAENBHBIX DaccMaTpUBae-
MbLIX JIEKTODOM BOMPOCOB C 3TOH TOYKH 3peHHs nproGpeTaeT 0co6oe 3HaueHHe.
OTH 3darON0BKH JIOJXHE GHITh OrAAIMmAaeMsl 1 0 HENOCPEACTBEHHOTO H3-

-
MTOXEHHS 3aTParuBaeMOro BONPOCA, T. K. JHWDb B- 3TOM cayuae caylaténs.

OynetT uMeTh siICHOE npeACTaBACHHE 06 OCHOBHO# MBIC/IH H3/1araemoro Mare-

puaJa. ; ;
OnTUManbHOK- MBI CynTAEM TaKyl0 OGCTaHOBKY, KOrJa KaXaui W3 cayuiare-

Jeit 10 Havana JeKUHH NoAyYaeT Ha PYKH Da3BEPHYTHIE MJAaH ee conepxanus;

€CIN XKE 3TO HEOCYIHECTBHMO MO TEXHHYECKUM NPpUYUHAM, TO IJIaH JOJXKEH

ObITb 346.1aTOBPEMEHHO BbIBELIMBAEM a5 O3HAKOMJ/IEHUST HHTEDPECYIOMMUXCS.

-

. 4 ¢ 4. Meronuka npaKTHYECKHX 3aHATHI.

OcHoBHOM 3a7auell TPaKTHYECKUX 3aHATHH MO TEPMOIHHAMHKE, €CTECTBEHHO,
AO/KHO ABMATHLCH OBJALCHHE METOAMKOH NPHMEHEHHS OCHOBHbIX T€pMO/HHa-
MHYECKHX MONO0XEHHH K paspeueHuio KOHKPETHBIX BOMNPOCOB TEMJIOTEXHHKH.
OcBoenue TEOPETHYECKHX, BOMPOCOB KypCa, BHE CB3H C HX NPHAOKEHHeM K
BOTPOCaM NPAKTHKH, CAEAYET CUATATb GECHENbHBIM H MPaKTHYECKH HeoCyle-
cTBUMbIM. [IpakTHueckne 3auaTus Tagum 06pasoM J0MKHB BEIHTBHCS B bopmy
YIOPpaxXHEeHH . Z Do ;

Meronuueckn npasuabuas opranusanus YOPaXBeHuii D0JKHA O6eCHeuuTs.
C OLHOH CTOPOHBI, OKOHYATEABLHYIO JIMKBHAALHIO MEPEXUTKOB GpuranHo-nabopa-
TOPHOrO METOAA (HATaCKHUBAHHUE), a £ IpYyrof—MakcuManbuyo 3QdeKTHBHOCTD.
HCIIOIb30BAHAS KAXAOrQ 4Yaca 3aHATHA C PYKOBOIHTE/EM, N03BOJFIOMYI0 NO-
CI€aHeMYy nepefarb CTy/JAeHTaM CBOH ONBIT H 3HAHUA B mpouecce HX €aMQCTOsA-

1) Ipu N3BecTHOM HaBbike 3TO He OyIeT OTHMMATb AWinHee Bpems. INocnesnee pacxoayercs
T71aBANM 00pa3oM, Ha BOCHPOM3BeleHHe 9EPTEHA CAYMATENSIMH, KOTOPHIE NpDH 3TOM 3aYACTYIO-
TEPAIOT HATb MbICAH JEKTOPA, MMGO NPOCTO HE YCNesaioT 3aHECTH YEpTeX B CBOH KOHCMEKT. ,

7/
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TeNbHOA M AKTHBHOH pAGOTH. ITO BO3MOXKHO NpY TOM YCIOBHH, YTO pOAL
pykoBojuTe st He OyaeT CBEeAgHA JHIIb K 06A3aHHOCTAM KOHCY/NbTaHTa, B KO-
HEYHOM CueTe NacCHBHHIM. AKTHBHOCTH DYKOBOAHTENS AOMNXKHA BbIpaXaThCs B -
yMEHHHW TMPaBHALHO yYecTb OOCTaHOBKY, MOAMETHTD XapakTepHble OIHOKH H
3aTPYLHEHUS B CaMOCTOSTeABHOM - paGoTe OTHEJBHHX CTYAEHTOB #, 0600mWHUB
WX, 1aTb YETKYI0 KDUTHKY NPUMCHABIIMXCS NPHEMOB pewenHs * XapaKTEPHBIX
34124, NO3BOJSIONLYI0 YCTAHOBATH HauGosee yAOOHYIO U MTPABUIBHYIO METOLUKY
paspelenust BCeXx OCHOBHBIX BONPOCOB AaHHOrO pasnena. Meronnueckas opra-
HU3aLUs ynpaxHeHH NOMKHA OOecneunTh BHINONHEHHE 9TO# HeJerkon 3ajpauy,
B CBA3M C Y4€M Mbl cuuTaeM HauGoJee NpPaBUIBHBIM MPHMEHEHNE caenyoue#
CXeMBl HCMOMb30BAHMS YACOB, OTBOAMMLIX YUeOHHIM NJAHOM A7 3TOro BHJA2
3aHATAN: : :

" 1).Bca rpynna o6cay:xHBAaEMBIX AdHHHM PYKOBOAHTE/NEM CTYACHTOB peuldet
OAHOTHNHBE!) 3a1auy, yKa3aHHLE DYKOBOAWTE]EM B COOTBETCTBHH C pas-
paGOTaHHLIM 3aDaHee KOHKDETHHIM Ka/N€HIapHLIM NJIaHOM 3aHaTHA. | _ ;

~ 2) PykoBoauTenb 0GXOAMT CTYAGHTOB, JAaeT WHAMBU/YATbHBIE YKA33HUA M .
3aMeyaeT XapakTepHele OWHOKY M 3aTPyAHEHHS. ; a

3) B xoHue 3ayaTUil PYKOBOAUTE]b ACNAET o6mue yxKasaHusg, Hocawue
Xapakrep ynoma;mﬁ BHIILE KPUTHKH TIPHMEHABIIMXCS METOLOB CAMOCTOATENb-
#ofi pa6oTH. [locnennuit sTan MH CyuTaeM HEOOXOLMMBIM; OJHAKO, OH HE AOQA- -
Xen 3aHMMaTh Gosee 10-15% o6mero Gloaxera BpeMeHH ynpawmHeHnH.

.~ iy

5. CamocrosTenbHas paGora CTyAeHTa.

“ B cooTBeTcTBMHM ¢ pedopmOii BHCUIER WKOMH, NpOBOAUMOR  COIVACHO
niogbckoMy nocrasosaennio CHK u LIK napruy, OCHOBHO# ynop A0MxeH ObiTo
cleNnaH Ha CamOCTOATeNbHY padoTy cTymedra. Mexay Tem TNpaKTHKa NEpBOro
cemecTpa 1936/37 yu. roga B ToMCKOM HHIYCTPUANbHOM HHCTHTYTE noxasana,
4TO GOABUIMHCTBO CTYNCHTOB HE YMEET MpaBHUAbLHO OPraHu30 B‘a T.b CBOIO
CaMOCTOATeNbHYI0 PaboTy ¥ He BEAET €e AOCTATOYHO CHCTEeMAaTHUECKM.
Kak npaBuao, 9acsl HeoGA3aTeNbHEIX 3aHATHA B nepsoi mMOJOBYHE CEMECTpa
HCMOMb30BANUCH MO MEHbUlell Mepe HeJOCTaTOYHO H JHlb 32 NOCTeLHEE (npea-
5K3aMCHAIMOHHOE) BpeMs aKTHBHOCTH CTYAEHYECTBA .3HaYUTENbHO MOBLICHNACH
B 570l OTHOINGHHH Mbl BUAMM OCHOBHOH HeNOYEeT B PEANU3alUH NOCTAHOBAEC-.
HU® NAPTHH W NMPABATEJbCTBA KAK CO CTOPOHB CTyAEeHYeCTBa, Tak M CO cTO-
poHH NPO(eccopeKo-NpenoAaBaTeNbCKoro KOAIEKTHEA BY3a.
Cuctemaruueckas paboTa HAal KypcoM TEPMOAUHAMUKY ocobGeHHO HEOOXO-
nuMa 6raronaps OOBLIYHEIM TPYAHOCTAM YCBOEHH: 3TO# NUCUUNAHHGI, H OCHOB-
HoW 3ajmaued neadrora (KaK JeKTOpa, TaK M PYKOBOJUTENR MPAKTHIECKUX 3d-
HTHI) 3]€Ch CAeLyeT NPU3HATH PA3BHTHE B CTYAEHYECKAX MacCax co3HaHus 0
HEOBXOAMMOCTH CHCTEMATHYECKOH W MOBCEAHEBHOH paboOTH ‘Hajd- KypcoM, 4
TaKKe—TOMOUlb B OTHCKAHWU MPABHALHLIX 1 Hauboaee aPPEeKTHBHBX NPUEMOB
caMoCTofATeNbHOH paboTh. ; ‘ >
MasecTHas nomouls A0/MxKHA ObiTh OKa3aHa #H B NAAHUPOBAHUY CAMO-
cTOATeABHON PaGOTH CTYIEHTA HA NPOTAXKEHHH BCEro cemecrpa #, €
5TOH TOYKM 3PEHHA, MPAKTHKA BbIJAUM AOMAWHHUX 3ajaHuit ¢ yKa3aHHEM CPOKa
WX BHLIMOJHEHHS JHOMKHA 3aCAYXKHBaTL 0C060€ BHHMAaHHE. ' o
MoBLILEHHEe AKTHBHOCTH B HCHONb30BAHMM HEOGA3gEe bHBIX HaCOB Mbl CHH:
1aeM BO3MOXHBIM AOCTHTHYTb NyTeM BHECEHHA 3JEMEeHTa M/3aHOBOCTH M B 3Ty
yacTb paGorhl. Hapaay ¢ oGbuHBIMM KOHCY/bTALHAMH, HA KOTOPHIX B 604b-
IIMHCTBE C/AyYaeB HHHIMATHBA NPUHANJIEKHT [NpHWeEnmeMy JIas noJayueHus
KOHCY/NbTalUKH CTYLEHTY, MBl CYHTaeM neo6x0AHMBIM (0COGEHHO B Hauwane ce-
; . &

1) OnHOTHNEQCTD 3a1dy, PelaeMbix Ha JIAHHLIX 33HATHAX, Heo6X0aHMa, T. K. AMILL B 3TOM Cay-
4ge PYKOBOAMTEAb GyAET HMEThb BOSMOKMOCTL CAEAATh OTMENCHHWE HHRE 06w ue ykasapus.
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MecTpa) 4acTh HeoGf3aTe/bHHX 4acOB MOCBAWATL YOPAKHEHUAM NQ onpeje-
ZEHHOH Teme MAH pasfieny Kypca, ¢ OnoBelleHHeM, 3aUHTEPECOBAHRBIX CTyleH-
TOB ‘O KOHKDETHOM COJepXaHWH STHX YNPAKHERHH, WIH AdKEe—]eKUUAM HA
TeMy, Hanp., O METOAMKE pelueHus 3alay AAHHQIO pasjena. Takast mOCTaHOBKA
pa6oTh, 6e3ycAdBHO, MOBBICHT M0CELAEMOCTD HeoOs3aTeabHbIX 3aHATHIE B Oy-
[eT CAYKHTL CTAMYAOM K CHCTeMaTHYECKO# paboTe Hal KypcoM cC .CaMoro Ha-
yaja ero NpoX0XKAEHHA. ‘ :

-~ B umpeno 3anay Kadenpsl A0/KHO BXOAHTh M, CO3JaHHe MATEPHANLHLIX
yenosuil, o6ecnednBaioiix HAUBLICUYIO NPOAYKTHBHOCTD CaMOCTOATENbHON pas
GoTer cTyaenta. C 3TOH TOUKH 3peHHs Mbl CUHTAEM HeoOXOIMMBIM CO3JaHUEe
npeaAMeTHOro kafuuera TePMOIHHAMUKH, KOTORBIA  JOMKEH fAB:
ATbca paboyuM MECTOM CTyAEHTa NpH CaMOCTOATeNbHON NpopaboTke HM
kypca.” 31mech CTYACHTY JO/KHA MNPEACTABIATHCA BO3MOXXHOCTb N0/1530BaHHA
OCHOBHO# K A1060#1 BCNOMOraTeabHO# JUTEPaTypO#, CPABOYHBKAMH, nomof'pam-

. MaMH, CYQTHO-H3MEPUTEJbHBIMH npuGopamu W T. L., OCHOBHBIM JKE caeayer.
CYNTATh CO3ZaHHE NMPH JakoM Kabunere KoMOJIEKCa HarAsiAHB X 00CO-
6 u i, mosposswluwero HaubGonAee NPOAYKTHBHG M CHCTEMATHUHO u3yyaTtb npo-

' FpaMMHOE COJepHaHnHue Kypca. ; ;

" He nmes BO3MOXHOCTH B paMmkax HacTosuled paGoThl noMpo6GHO pasbupats.
BOMPOC O HAF/SAAHBIX NOCO6HAX, Mbl JIHLIb YKaXEM, 4TO NpaKTHKA cocTaBaeHus
Ta6AML- L HATPAaMM, N0ZOGHBX PACCMOTPEHHBIM BhillE (npu METOAHYECKOM
pas6ope OTAeIbHbIX BOMPOCOB KypCa) M BLIBEWHBAHUA HX B npeaMeTHOM Ka-
fuEeTe, C Heablo o0echeyenus N0Jb30BaHUA HMHU NpH camocTofTenbHO#i pabore
CTYZNeHTOB, Haja MOJOXHMTEJbHEIA pe3ynbTaT, W NMPUBEAEM CIHCOK puarpaMm M
&abaul ,nepsoit ouepean‘, obGecneynBalmUX MHHH MaJAbHB A KOMNIEKC

HarJAsAHGIX NOCOGHH MO Kypey TEXHHYECKOH TepMOAMHAMMKHL v
1. TemnoemkocTb (BecoBass, oObemHasl, MO/sApHAsn, CPEAHAA W UCTHHHAA,
C, u Cy). : g7

2. Kpyrosoie npouecch (UHK/BI). .

3. Jlornueckas cxema TeopeTHu. o6ocHoBanuii Il wavana (rab.. I).

4, Mpoueccs HM3MeHEHUs COCTOSIHHMSA COBEPLWIEHHBIX Ta30B (tra6a. II).

5. OCHOBHBIE C/Aydau MoauTponuueckoro npouecca (n<1, 1<n<k, n>ﬁk).‘

6. Pabouunit npouecc xommpeccopa. A

7.~ TeopeTHueckne UMKJbI- IBATATE/Cl BHYTPEHHEr0 CroOpaHii.

8. OcHoBHBIE CBOWCTBAa NApOB. £

9. TeopeTHYeCKHH LMK MAPOCHIOBOH ycranosku (ra6a. ).

10. Ucredenune rasoB KU Napos.

Brosne NOHATHO, Y4TO MC Mepe paciiupenus o60pyAOBaHHS KAGMHETA STOT
CAMCOK MOMKEH AONOJHSTHCA MaTepuasoM, COOTBETCTBYIOLIHM cneupduuecknm
0COGEHHOCTAM NPOrpaMM OOCAYXKHBAEMbIX KaOHHETOM KYpCQB TEPMOAHHAMUKY.




