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Top6ans A. H. O6xox paBHOBecHs (YPAaBHEHHMA XMMuye-
CKOM KMHETMKM M HMX TepMOjAMHAMMYecKHH aHaam3).— HoBocm-
Ooupck: Hayka, 1984

Ha nyTH XHMHAYECKo#l CHCTEeMBI K DPaBHOBECHI0O MOTYT BO3HHKATh
cBepXpaBlioBeCHble TEeMIepaTyphl, KOHIEHTPallHH OTAeJbHBIX BeINecTB
1 ap. Monorpadus TOCBAIIEHA M3YYEHHI0 BO3MOKHOIT BEeIMYHHBI DTAX
opdexTtoB. PesyanTaTsl, cBA3aHHble ¢ 0o0X0ofOM paBHOBecHd, B 00Jb-
HIMIICTBe cBoeM opuriiaibinl. IMoapobGino oiin myGAMKYIOTCSI BhiepBhIe.
Jlano KpaTkoe 3aMKHyToe H3joskenue opMmMaJn3Ma XUMHYECKON Kmie-
THKH M lepaBHOBeCHOII TepMOAWHAMHKH, IPHBENEHBLI MPOCThIe MpiMe-
pbt o6xona pasioBecust. OCHOBHOH TEKCT JOCTYIEH BCeM, KTO 3HAKOM
¢ HagallaMH TepPpMOAMHAMHKH WM MOHATHEeM BHINYKIOH ¢ynkuun. B mpu-
N0;KEeHHH HMCCiefoBana KHHETHKA OONBOIUX aBTOKATATUTHYECKHUX CH-
cTeM, BO3HHKAIOMHEX B OHOTOTHII NPA MOAEJUPOBAHHH TUHAMHMKH eCTe-
cTBeHuoro orbopa.
lianra mpeanasiayeHna JJisi MaTeMaTUKOB, GH3HKOB, XUMNUKOB M HH-
AKelepos, MHTEPEeCYIUIUXCsT TepMOJAHAMHKOA I KMHETHKOH, a TaKike

A CHENHAANCTOB 1O IOPHMEHEeHHI0 MaTeMaTHYeCKHX MEeTONOB B
0MOJOTHH.
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PaproBecme... 9T0 yHRaMeHTaNbHOE NOHATHE NPHINIIO B XHUMUIO H3
MeXaHuKN. «B XuMuHM, Kak ¥ B MeXaHHKe,— IHCAJA NHOHEDPHl XUMHIe-
croit kmEetmkg K. I'yapnGepr m [I. Baare,— mamboaee ecrecTBeHHBIM
MeToloM GymeT onpefeNeHHe CHI B MX COCTOSHAH paBHOBecHa» (mmTm-
pyercs no [1, ¢. 3—4l).

Jt1o HammcaHo B cepexmEe 60-x rr. mpomioro Beka. [Ipomo me-
MHOTO BpeMeHH, M BBIICHHJICA COOCTBEHHO XHMUYECKHH CMBICI DPaBHO-
Becua. Ilpaymnep u f. I'. Barr-I'opd nomsamu: paBHOBECHE NOABHIK-
no. OHM ONpeeNANN ero KaK «Pe3ydbTaT ABYX IPOTHABOIOJOKHBIX IIpe-
BpalIeHMii, IPOTeKAIIAX ¢ OHHAKOBO# cropocThO» [2, c. 115].

B nocremynomeM xmMuYecKas KNHETHKA 3aHANACH HCCIEeOBAHHEM
pomecca yCTAHOBJIEHHA PaBHOBECHA 110 BPeMEHH — pelakcanad. BaHT-
I'opd nmcan: «.M3ygemme nporecca ycraHOBIeHAA PAaBHOBECH:, HHATE
TOBOPA, XOa NMpeBpallleHUs, ¢ DKCIIePAMEHTAJbHON TOUKHA 3peHHdA, Npen-
cTaBjgercs OTHocamuMmea K obmactm xummm» [2, ¢. 137]. Ilpm orom,
KCTaTH, OH CYUTAJ, YTO «XHMHICCKHe MAEHCTBHAA OTIMYAIOTCA, B 00IIeM,
OTHOCHTEJIbHO GOJIBIIOH AauTeasHOCTHIOM [2, c. 136].

N3ayuyenne nemnupix peaknmit (C. XunmensBym, H. H. CemernoB) npn-
BeJIQ K IIOHUMAHUIO CYIIeCTBEHHO! pOJIHM HEpPaBHOBECHOCTH, CBA3aHHOM
C IOBHIMIEHHBIMHA KOHIIEHTDAUMAMN AKTHBHBIX IIPOMEKYTOYHBIX dYa-
cTulf — papukaioB. Ilogq HepaBHOBECHOCTHIO NOHAMANIACh, IpeXKe BCe-
ro, HepaBHOBECHOCTH DHEpreTUYecKasd.

JKcnepuMeHThl, npoBefeHHble B 50—60-x rr., B 4acTHOCTH ¢ TpH-
Menennem MmetofioB IJIIP, mokasamm, 410 B memHBIX peakmAAX KOH-
HeHTPanun PajUKajoB 3a9acTyl0 ABIAIOTCA CBepxpaBHOBeCHBIMH. Tax,
MBI IMeeM JeJIO CO CBepXpaBHOBecHeM B IameHax [3, c. 482].

Bosaukaum Bompockl, uMmewinue NIA XNMHAYeCKOil KHHETHKH oOIee
3HAYeHUE:

— B Kakux XMMAYeCKHX peakmuax pomyckaerca «00XOx» paBHO-
BeCHA, T. €. Pealu3alisa cBePXPaBHOBECHOI0 XAMHIECKOIO COCTaBa?

— HKaxk onemuts npefenpHyio BeMaEAy cBepXpaBHOBECHS?

ITH BOmpOCHI, 3ByYaIEe HNOCTATOTHO MPOCTO, ABMINCH CTHMYJIOM
juId NOAroTOBKH mpepiaaraeMoii kaara. Onqaako, 9T00Bl OTBETHTH HA HHX,
A. H. T'opbaBo npmmmocs paTth meTanpHEIN aHAJIA3 YPaBHeHH# XHMH-

“eCKOM KHHETHKH ¢ IIOMOINGIO CIEI[MAJbHO pAa3BUTOH HM reoMeTpHIe-
CKOU TeXHHKH.



Copep:xaame Momorpadmu, KoHedHO Ke, Ooiblle, 9eM OTBET Ha He-
CKOJIBKO MHTEPECHBIX BOIIPOCOB,— JTO NEpPBOE CHCTEMaTHIeCKOe M3JIO0Ke-
Hue BOIIPOCOB COIJIACOBAHHMA TEPMOJMHAMHKHU M XMMHYECKONM KHHeTURIM.
Bnagenue marepuasioM M HajeKHOCTh COOCTBEHHBIX pe3yJbTATOB ITO3BO-
JMIE aBTOPY CBOOONHO M3IOAHUTHL CBOU oOIIMe B3IJIAMBI.

Eme 30 ner Haszajg MHOTHe MOJarajim, 94T0 HHYEro HMHTEPECHOTO M
CKOIBKO-BUOYAL CJIOKHOTO OT XNMHYECKON KHHETHKU KAATh HE Clexy-
eT. «BeuHoro fABHMrareis B KHHETHKe OBITH He MOMKET» — TaKoBa OblLiIa
HepBOHAYAJbHAA PeakIusa Ha OTKpeiTHe belnoycoBeIM aBTOKOJeGaHuMIt
ckopoctn peaknud. [I[Ba mecATHiIeTHA MHTEHCHBHONH pabGoOTHI NpHBEAH K
oopatHoif Touke 3peEHA. CumTaercs, 9YTO B XMMHYECKON KUHETHKe MO-
sReT OBITH BCe 4TO YrogHo: Oudypramuu, aBTOKOJeOAHUA, KUCCHUIIATHB-
Hble CTPYKTYpPHI, BOJNHBI, «CTPAHHBIE ATTPAKTOPHI» M JAp. ITH ABJIEHUA
BO3MOKHBI M B OTKPBITBHIX CHCTEMAaX, H B 3aKDPBITHIX — HA OTPAaHAYCHHOM
rirepsane. Chooskuioch MHEHHMe, YTO TEePMOJAHHAMHKA «InbepajbHay.
Ona ykaseiBaeT HalnpasieHHe peakuuu (B CTOPOHY yMeHBBIIEHHS COOT-
BeTCTBYIOLIEH TepMOAMHAMNYECKOH (yHKIMHA), HO He HAKIAAbIBAET KECT-
KUX OrpallHyeHHil Ha peJaKcaIuio.

Oprako orpaEMYeHHsA HA IPOTEKaHME CIOKHON peaknuu ecTb, H
HX HAJAO0 YYHATHIBATH. JTO OaJlaHCHI, OlpefessAeMble OOIMUM KOJIUIECTBOM
ATOMOB PAa3IMYHOrO BHAA. JTO MOHOTOHHOCTH pocTa (B XONe pearumu)
DHTPONMMH W30JWPOBAHHBIX CHCTEM. JTO CITHCOK peaKnuil, 3amarLiui
CTeXHMOMETPHYECKHEe COOTHOMIEHMS M COOTBETCTBYIOIIHe HM BO3MOKHBIE
HanpasJenus, 110 KoTopbIM MemnsieTca cocraB cmecu. IlociegoBarensio
HpUBJICKasgs 3TN OTPAHUYEHHUA, MOKHO Bce OOJbIIe y3HABATH O XOHe He-
CTallMOHAPHOTO INPOTEKAHWA peaKIUW, He TPOBOAA UYUCIECHHBIX pacde-
TOB IIO CJIOKHBIM MOJEJIAM.

Bo3auk upurnuMnuansEo HOBBIH MoMmeHT. PaHee, pPyKOBOACTBYSACH
«1abepabHOy TEPMOJUHAMMKON, MBI MOIJH 3alpPETATh TPOTEKaHIe
peaxknnu B TOM WM uHOM HaripaBienun. I toapko. C Apyroi cTopoHs,
pacdeT mo KAHETHMYECKOH MOJEJH, OMUO3HAYHO COOTBETCTBYIOIIEHd CIHC-
Ky CTajmii ¢ 3aJaHHBIMH IlapaMeTpaMH, faeT ONHO3HAUHYI0 HHpOpPMA-
IMI0 0 mpoTrekaHun peakuuu. Ho okaswsiBaeTcs, 9TO BO3MOKHA HEATENb-
HOCTh B OOJIACTH «MEKAY KHHETHKOM M TepMOAUHAMHKOW» — aHAJIA3 C
OpuBlIeYeHNEeM YMOMAHYTHIX orpaHnyeHmii. B KHure pmamo mnompoGHoe
U3JI0/KeHAe METOAOB TAKOro aHaiam3a (mocieoBaTeNIbHBIN KadeCTBEHHBIIT
apanns, [IoKA). Ilepsag nyGamkauus mo atomy Bompocy — [4], xom-
HAKTHOe H3JIo:KeHHE cM. B [5].

Huura sBiagerca uepsoit MomHorpadmeii, rie u3inoxeH (QOPMATHIM
BBIBOJIa ypaBHeHHH MakpogmHamukd 1o JI. . Posonospy.

YKaskeM Ha IIpefcTaBieHHHIH 3fech (QyHAaMEeHTAIbHBII pe3yiabTar.
H3BecTHO, KaKyl poJib MrpaeT NPHHOMII AeTaJbLHOrO PAaBHOBECHH, I1103-
BOJIAIONIANA COTJIACOBATh TEPMOAMHAMHKY M YPAaBHEHHA XHMIYECKOM KH-
HeTHRH JJIA 3aKpHITEIX cucteM. [[nsg cucteM ¢ 3progMIecKAM MapKOB-
CKHM MHUKDOONHCAHHEM aHAJOTHYHYIO POJb UrpaeT TAaK Ha3slBaeMoe yc-
JJOBHe KOMIUIeKcHoro OanaHcmpoBaBHHA. MHTepecHO, 4TO 3TO ycioBue,
BBefierHoe D, XopHom u P. [[)kekcoHoM M3 amcTo opMasbHBIX coo0pa-
JKEHMH KaK dYacTHhII npueM, 9To0Bl 00eCNeYuTh eIMHCTBEHHOCTL M
YCTOMYMBOCTh CTAI[HOHAPHOTO COCTOAHHMA OTKPBITOM CHCTEMBI, WMeerT
CMBICT TAYOOKOr0 PU3MYECKOro MPHUHIHITA.
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Kudra HacelmeHa reoMerpudyeckmmm npesamu. OHa npopoixaer
npekpacHyio Tpagumumio. V3BecTHa pPOJNb reOMeTpPHYECKUX HJEHd B MeXa-
anke. B TepMoguBamMuke reomerpudeckmii Merox Bocxomut K [ik. B. I'u6-
6cy. B kypcax ¢pmsugeckoil XUMHU B pasfjesie, IOCBAUICHHOM (ha30BBIM
paBHOBeCHsSM, MOMKHO BCTPeTUTh TpeyrodbHAKH I['m66ca m Poszebyma,
XapaKTepu3yolie M3MeHeHHe COCTaBa cHCTeMBl. MUDOBYI0O M3BECTHOCTH
nonyuumian Tpyasl H. C. KypHakoBa, mpmMeHHBINEro reoMeTpHYECKYIO
TeXHAKY [JIf MCCIeJ0BaHNs pPaBHOBeCHMHl B MHOTOKOMIIOHEHTHBIX CH-
cteMax. B mpemmaraemoii pa0oTe IMOKa3aHO, 4TO reoMeTPHYECKHE UMAeH,
nopoii 3a0bIBaeMble MJIA HeXOOIeHMBAEMBbIe, TUIOAOTBOPHBI H B XUMHIe-
CKOM KHHETHUKE.

NMenHO reoMeTpudecKkas WMHTepIpEeTalllsA [O3BOJUJIA aBTOPY BBe-
CTH PAJX HOBBIX IOHATHH, eCTECTBEHHBIX M COXEP/KATENbHbIX. JTO IOHA-
THe TePMOJUHAMHYECKOro JepeBa, KoTopoe 3aMeHseT coboii 00xacThb
COCTABOB CUCTEMBI, €CJH «CJUTh» Bce TEPMOJUHAMUYECKUI SKBHBAJIEHT-
Hble TO4YKkM. Irto mnomarme JIPII-mHOKEecTBAa — OCTpOYMHBIN TEPMHH
(JIPIL — neGegs, pak um IMyKa), TOYHO IPeNCTABIAIIMME CHATYyaIHIo:
IPOLECCH ¢ Pas3IWYHON CTeXHOMETpHeH «TAHYT» XUMHIECKYI0 CHCTeMY
B pasHble CTOPOHEI.

OcoGo ciaemyer ocTaHOBHThCA HA mpuioskeHun. (OHO TMOCBALIEHO
BOIIPOCAM MAaTeMaTHYECKOHM OMOJMOTrAH, a WMEHHO DBOJIONHH pactipefe-
JeHNA HacCJeAyeMbIX eJHHUI. B M3yYeHWH 3TOro KIACCHIECKOTO OO0BEK-
Ta MaTeMaTHYeCKON OHMOJIOrmA OJHO BpeMa OBLI 3acToif, ceifdac ke Ha-
OxlofaeTcs 3aMeTHOE OJKHBJIeHHe, W IPHATHO OTMETUTH, UYTO OHO BO
MHOIOM CBA3aHO ¢ paboTaMm OTe4YeCTBeHHbIX ydeHHIX. B 1978 r. mare-
matuk C. M. Cemenos, paGoraommumii copmectao ¢ 6mosorom @. H. Ce-
MEBCKHM, ONyOIHKOBAJ yTBep:jaeHHe 00 oTOope: m3 Oosbmion (Herpe-
PHIBHOM) COBOKYIHOCTH HAacClIeAyeMBIX efHHMI] B YCTOWIMBOM CTaI(uouap-
HOM paclpefieleHAN OOBIYHO MOKeT OBbITh I1IPEeICTaBJIeH CpPABHUTEJHHO
Hebosbioi (guckpeTHsiit) HaGop. OMHOBPEMEHHO aHAJOTMYHOE YTRE ;K-
aenne onyonuxosan ¢usmk B. A. Oxomun. TeopeMsl Takoro Tuma ue
ABJIAIOTCA, CTPOTro roBopsA, HOBeiMU. OHM BO3HMKAIOT Bcerjga, Korjaa pac-
CMAaTPUBAIOTCA YPaBHeHAS C <«HacilegoBanmem» (B DTOM ciaydae OTCYT-
CTBHE HEKOTOPBIX HACIEeAyeMbIX eJUHNI[ B HA4aJbHBIII MOMEHT BpeMeHH
00yCJIOBIHBAET TO, 9TO OHM He MOABATCA U B AaabHeimewm). Hosusma
3leChb COCTOANA B OOIIHOCTH IIOCTAHOBKH 3aJaYM, CTHMYJHPOBaBIUEH
ranpHeimne uccaegopanmua. A. H. I'opbanp moxasai, 410 TakmM CBOW-
CTBOM [HCKDETHOCTH 00Jafjal0T He TOJBKO CTAlMOHADHBIC, HO M JIOOBIE
IpefeibHble paclnpefeseHnsi, ¥ YKa3aj, 4TO CTPeMJeHHe pacrpeaeeHuns
K cranuoHapHoMy He oba3artenabHo (addexr mpeirdpa). Pabora ¢ rarum
pesyabtaToM Oblna omyOnumkosama B 1980 r. B aroit ;xe pabore mayden
He TONbKO O0OImMmit BONPOC 0 MAMCKPETHOCTH KasKAOTO IIPe/le]bHOro pac-
Lpefeiiennsd, HO X BBIAACHEHO, CKOJBKO pPA3JHYHBIX HACIETyeMbIX enu-
HUI[ MO}KeT B HEr0 BXOAMUTh.

Heckonbko ynpomas, MoHO CKasaTh, 49To OIENKA CBepXy HAHA
9epe3 YNCI0 CyIecTBEHHBIX NapaMeTpOB CHCTEMBbI, OT KOTOPHIX 3aBUCAT
Kod(PuUHEeHTs pasMHOenAs. OHa sBIAeTcA CHIBHBIM 0606IIeHHeM
3HAMEHHUTOr0 IPUHOHUIA KoHKypeHTHOro mckawueHds (I'ayse). Hamo
IIOA9epPKHYTh, UTO OLlEHMBAETCA pa3sHooOpasme B OTHEIbHOM npepeiLHOM



pacnpefieieHHH, a He cpasy BO BCeil MX COBOKYNHOCTH. Yiie 4epe3 roX
C. M. CemenoB ony6iuxoBaJ Gonee CHILHOEe yTBeps;kAeHuWe: pasHoolpa-
3We, IIpeicTaBJCHHOE BO BCeil COBOKYMHOCTH IlIpeflelIbHBIX pacripejee-
HIlil, 06pIYHO HAMHOIO MeHbIIe McxoaEoro. IIpoBeeHHBIE aBTOPOM OIEH-
KH 9TOro pa3HooOpasds IOKA3BIBAIOT, YTO TYT MBI HMeeM NeJo C MIHC-
KPeTHOCTHI0O MHOTO BHJa H AOKAa3aHHAsA TeopeMa B o0llleM cilydae O3HA-
YaeT TOJHKO BO3MOKHOCTH MAJIBIM BO3MYIeHHMEM HCKIIOYHTh U3 CH-
CTeMBI MHOTO HAacJefyeMbIX €JUHUI[, OCTABJIAA BCe Ke B 00meM clydae
MEJKYI0 CeTh, T. €. BO3MO;KHOCTh IE€PEHTH OT CHCTEM C HelpepHIBHBIM
pa3HooOpasneM K CHCTeMaM C AMCKPETHHIM MHOKECTBOM HacledyeMBIX
eldHUI], AOCTATOYHO JeTailbHo ero npubamwxaomum. B 1979 r. Gbura
onyOonukosana cepus pabor JI. U. Poszonospa m E. U. Cegsix. Onu ne-
TAJIbHO WCCJEOBAJHM IPOCTEHIINEe ypaBHeHHA ¢ HacjeJloBaHHWeM, y4YH-
ThIBAfA MaJjyl0 H3MeH4YnBocTh. HexoTophie pe3yiabTraThl 3TUX pabor yie
AMEIOT CBOM AHAJIOrM B O0OIIell MOCTAHOBKE, APYrNe — K COKAJICHHIO,
elie Her.

Taxum oOpa3oMm, B KHHIe paccMaTpPHMBAIOTCA BOMPOCHI II XHMHTe-
CKOU, ¥ OMOJIOTIYECKOH KHHETHKHM. ITH 00JacTH HMEIOT upaeiiHo OJm3-
KHIl aiuiapat, 110 OOBEKTHI M IeId MX CYIIeCTBeHHO pasnudyaitcia. By-
RyLiasgs TeOpHA XMUMHUYECKOH 3BOJSIONHU, 0e3 KOTOpOil HAalle 1IOHHMAaHNE
HHu3Eu HenonHO, MOKHA YCBOMTEH NMOHATHA o0emx obaacTeil M IIpeojo-
JeTh pa3pbiB MeRAy Humu. HeoOxomumocTh TAKOro CHMHTe3a IpPeKpacHO
HOHUMAJIHN THOHep MateMartmuecKoil teopmu ssomonnn [Ix. B. C. Xou-
Aedn u aBTop «runepuuria» M. Jiiren, kcratH ckKasartbh, Jaypear Ho-
OeJIeBCKOU mpeMiyu 32 paboTHI 0 XMMHUYECKOH peslaKcaiuu.

Kunra — me pius jgerkoro 49TeHusa, a piasa naydenusa. Miorme pas-
Aelbl Ly;RAalOTCSI 1 B Gojsee TofapoOHoM wu3ano:keHuu. B ocobGenHocTm
9TO OTHOCHTCS K TIPEJACTABJAIOMKEM OOIMiI MHTEepeC YCJOBUIO COalaHCU-
posainiiocTn u Teopemam 00 orOope. Msmoskenme mo xapakrepy Ha-
toMiiaer padoThl 1Mo TeopeTHdeckoil ¢usuke. TouHee, KHHra — ogHa
H3 1iepBbIX 110 MareMaTHyecKoi Xxmmmu. TepMuH «MaTeMaTHyeckas
XxuMug», ncnoab3zosapmuiica eme M. B. JlomomocossimM, a B XIX B.—
Hw06ya-Peiimorom u fI. T'. Baur-T'opdom, nonro me ymorpebGasics, mo-
BIJUMOMY, H3-3a TOTO, YTO OTCYTCTBOBAaJ fACHO OYEPUYEHHBIH KpyI €ro
npuiaoxrenns. Ceifuac cutyanusa HaMeHMJIach, ¥ TEPMUH «MaTeMartHde-
CKag XHMHA» IOJHOCTHIO oOpes mpaBa rpaskmaHcTBa (Hapaay ¢ npm-
BBIYHEIM TEPMHUHOM «MaTeMaTHIecKad (HIHKA»).

Monorpadus, Ha Hamm B3raAK, OyAer moJde3HA CITEIHANNCTAM CaMBIX
PasnuIHbIx IpoPuieil: 1 PU3NKO-XHMUKAM, HCCIEAYOIINM paBHOBECHH,
H KHHeTHKaM, 1t 6mosoram, u 6uHOPH3NKaM, A3ydarOMAM HPOIECCHl IBO-
JIONUH, ¥ CIICHMATHCTAM 110 HeCTAIMONapHOM TeXHOJOrWH, KOTOpasa yie
Hallllla IIMPOKOe NpPHMeHeHHWe B XHUMH9ecknx npomasopcreax (cm. [6])
M HECOMHEHHO DAaCHPOCTPAaHATCA B MOCHAeAyIOINeM HA NPOM3BOACTBA OMO-
aornveckue. VIMeHHO B HecTamMOHAapHOH TEXHOJOTMM CTAJO SICHO, YTO
PERUMBL cO CBEPXPAaBHOBECHHIMH KOHINEHTPALMAMH MOTYT o0ecrnedynTh
0o.IbLIyl0 BeJIHYMHY NPOU3BONUTENHHOCTH PpeakTopa. 3ajada GaumsKaii-

niero BpeéMeHH — HaTh TeXHUYeCKoe NpujIoxeHue Teopuu o6x011a paB-
HOBeECHH.

P. I Xae6onpoc, I'. C. A640ucKuil
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BBEJIEHHUE
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XuMadeckas KAHETHAKA JE/KAT HA CTHIKe TpPeX HAYK — XAMEAH, -
3uKkn u MateMaTukn. Ee ¢yEpaMenT OB 3aj0KeH B KOHIE IIPOIILJIOrO
BeKa u B Hadaje HelHemHero tpyAamum [[sx. B. I'm66ca [1], cosmasimero
OCHOBBI cOBpeMeHHO# xmMmmueckoit Tepmopmmamuru, fI. I'. Banr-I'ogda
[2], K. T'yasnGepra u [I. Baare.

oclle ycCIieXoB Teopuu HenHbiXx peakunmii [3] matemarmkamu wH-
TeHCHBHO HCCJEe0BAJICS BONPOC O CBA3HA OCOOeHHOCTeH NUHAMUKH XHMH-
9eCKOl CHCTEMBI CO CTPYKTYpO#l AeTainbHOro MexaHmaMa peakxuma. Cos-
peMeHHOe NOHHMAaHEE 3TOTO BOIPOCA BO MHOTOM ONpefeiseTcs pe3yJib-
ratamu A. W. Boasnepra u ap. [4, 5], B. JI. Knapra [6], A. H. Usa-
HoBOit ¥ B. JI. Tapronoasckoro [7] (cm. Taxme [8]).

Bonpmioit Bkmajy B passaTHe XAMHYECKOH KHHETHKH BHECJIH (PU3H-
KM, 3anEMaBmIdecsd Teopueit ropenma. Hiaaccmueckas MoHorpadusa
. A. ®pasx-Kamenenkoro (9] mo cmx mop MoskeT cIyKATH XOpPOIINM
BBeJleHHEeM B 3TOT Kpyr 3afad (A Imumpe — B XUMHYECKYI0 KHHETHKY C
yieroM Ipomeccop nepeHoca). C coBpeMeHHBIM COCTOAHNEM TEOPHH IO-
penus MOKHO Mo3HaKoMHThca mo MoHorpagpmu fI. B. 3easgoBuua c
coanTopamu [10] (ram ke GuGamorpadus).

/lpyroe HanpaBieHme HCCIE[OBAHHWIA LLJIO OT HHMAKEHEPHOH XAMUH
(P. Apmc [11, 12], N. N. Nopde u JI. M. ITucsmen [13], B. B. Boas-
tep u M. E. Caxpnmros [14], JO. C. Crarosckmit u I'. M. Ocrpos-
ckmit [15], M. T. Cammnko [16], B. B. Kagapor m ap. [17]). 3mecs
Oonbllioe BHUMaHHE YHNENAJIOCH He TOMBKO BBIfeldeHA0 3QeKTa, HO H
AeTAIbHOMY YHCJICHHOMY W KaYeCTBEHHOMY HCCJIEJOBAHAI0O KOHKPETHBIX
CHCTEM.

Tpagunmonsoil MopenbHONM CcHCTEMOR Cpemlm TOMOTeHHBIX peAKI(H
aAsnsierca ropeame Bogopoma (A. B. Hanbampam, B. B. BoeBopckmii
18], B. JIsiouc, T. Jasbe [19], B. U. Tumurpos [20]), a cpepm rere-
poreHBHIX — okucaeAme CO ma Merammax VIII rpymnet (A. Tomuer,
Hm. M. Vairr [21], B. T'nmasawer, f. Borpy6a [22], B. . Boixos,
I'. C. A6nonckmit [23]).

Iocne orkpeitus B. I1. BenoycossiM KmHeTHuecKnX aBTOKoJIeGaumit
u paGor A. M. Maborauckoro [24] (a rawske M. JI. Kopsyxmma [24])
BBISICHUJIACh OffHA IIPHBIeKaTeJbHAs YepTa XAMHYECKONH KUHETUKH: H3y-
4YaeMple CICTeMbl MOTYT JaBaTh npmMephl JdioGoro (mo Kpaiimeit Mepe,
B NpUHOHAIlE) AMHAMHYECKOr0 HOBeNEHMA. B03MOMKHOCTH NONYYaATH B
PaMKax ypaBHeHBHH XHMWYECKOH KUHETHKHM IiIpEMepHI CIOKHON NAHAME-



KA npuBela K NOoABJIeHAI Ooabmoro umciaa pabor — cM., Hampumep,
monorpagun II. Tmescmopdpa m WN. Ipurosxmma [25], T. Huxonmca u
. Ipuroxumuea [26], T. Xakema [27], o6sopst M. I'. Ciamubko u
I'. C. fA6morcrkoro [28], B. A. Bacumapena, 10. M. PomamoBckoro u
B. T. fIxmo [29], P. Apuca [30]. Unorga mcciemosanumsa ypaBHeHHI
XAMHYECKO# KWHEeTAKH NPHBOAMIM M K IOCTAHOBKE HOBBIX MAaTeMAaTH-
YeCKHUX 3aJja4 B TeOPUH AMHAMHYECKHX cucTeM. Tak OB mMpoBeleH, Ha-
mpuMep, AHAJAM3 MeMJIEHHBIX peJaKcanmmii A@HAMHYecKuX cucrem [31,
32], nogpo6HOE m3noMeHNe dTHX paGoT mamo B kHure [33].

Ix3oTHdeckne IPEPeKTH — aBTOKOJeOaHMA, ANCCHNATHBHBEIE CTPYK-
TYPBL H JpP.— MOTYT HAOMIOHaThCA JMIOIb B OTKPBITHIX CHCTEMaX, oOMe-
HMBAIOOIUXCA BEI[eCTBOM M 3YHEpPrueil ¢ HePaBHOBECHHIM OKpPY;KEHUEM.
B 3akpreiTEHIX cuCTeMax ¢ PaBHOBECHBIM OKpPYKEHHEM BCe IPOCTO — CH-
CTeMa JIBIJKeTCAa K CBOeMy paBHoBecHio. HauecTBemHoe wucciepoBanue
3akpeIThIX cucteM Oblmo Hauato f. B. 3enpmosmuem [34]. ITozme Ma-
TeMAaTUKNI HEOXHOKPATHO NEPEOTKPHIBANHM A ce0f XMMHUYECKYI0 TepMO-
AnHaMuKy. O pe3yabraTax MoOKHO cyAauTh mo paboram M. DeitmGepra
[35], T. @. Ocrepa u A. C. Iepeascona [36], Tx. Yoa m U. [Ipere-
pa [37].

Hacroamas kHHMra agpecoBaEa B OCHOBHOM [BYM KATeropuaM ui-
TaTelel: MaTeMaTHKaM, ;KeJlalomuM paso0dpaThcd B XHMHAYECKOH KMH-
HeTHKEe, M XUMHKaM, ;KeJaloIUM 3HATh, KAK BRIMNIAJAT HEKOTOPHE [eTa-
AW XWMHWYECKOM TePMOJUHAMEUKA I KUHETHKM C TOYKE 3DEHHS MaTe-
MaTHKa. '
OcHoBHO#T 00BeKT HM3yYeHHA — ypaBHeHHA XMMUIECKOH KHHETHRH
JJIsi 3aKPHITOM TOMOTeHHOH XHMHYECKON CHCTeMBI INpPH IOCTOSHHBIX H
PaBHOBECHBIX BHEIIHMX ycioBHAX. Hak y:ke rosopmioch, mpefelbHOE
IIOBeleHUe TAKUX CHCTeM IPOCTO — OHH HAYT K CBOEMY PpaBHOBECHIO.
Onnaxo WHTepecHO NMOHATB, YTO MOMKET IPOMCXOMMTH C HUMM IO JOPOTE
K DaBHOBECHIO,— 9TO, 10 CYINECTBY, X OBIIO IeJNbI0 IPOBEJEHHOTO HC-
creposanuA. Ilpegnonaraerca (3a mckaogenmeM Ti. 3), 9T0 XMMHYeCKile
pPearknuu IPOTEKAIOT AOCTATOYHO MEJIEHHO — TaK, YTOOBI «BCEe OCTaIb-
Hoe» (Hanpmmep, yHKIHIO pacupefeNeHHs 9aCTAI[ IO CKOPOCTAM) MOJK-
HO GBLIO CYMTATH PABHOBECHBIM, a4 CKOPOCTH DeAKIUil SBIAINCH (y K-
NUAMA KOHIeHTPAUWA W TeMuepaTypsl. XOoTs 3HAYATENbHAs 4UacTh pe-
3yJbTaTOB ClipaBe[finBa B Oojiee o0meM ciyvae, a B INI. 3 W3maraercs
dopManusM, NPHEMEHAMBIA W KO MHOTEM OBICTPBIM peaKuuAM, CIy4ai
OBICTPBIX peaKIMii OTAENBbHO He M3y9aeTcH.

@opmannaM XUMAYECKOH KHHETHKH W3JI0KeH B T 2. Paccmarpu-
BalOTCA MoOje]H, OCHOBaHHbLIe Ha MeXaHW3Me peakumm. MexaHu3M 1mo-
HHMAeTCA Kak CIHCOK 3JeMeHTapHHX peaknuil. [leranbHo m3ywaercs
BOIIPOC 0 COTVIACOBAHMH KAHETHKA C TEePMOJMHAMHUKON. 37eCh Ke BBO-
AATCA OCHOBHBIE NOHATHA: CHMCOK BemecTB, GalaHCHBIE COOTHOIICHHS,
MEXaHA3M peaknuu, XumMuieckme noreHmuansl u ap. Ocoboe BHEMAatHE
YACJCHO TepMopMHAMUICCKHM PyHKOmAM JlamyHoBa. JTO BEHI3BAHO TeM,
1TO BTOPO® HavaJo TEPMOAMHAMUKY JUIA XHMHYECKO# cucTeMbl mpm Quk-
CMPOBAHHLIX YCNOBHAX INPOTEKAHUS PeaKHWd COCTOMT B YGBIBAHAH CO
EDEMEHEM COOTBETCTBYIOIIEH TepPMOAMHAMHUYECKOR (yHKIAM JIanynosa.
Brinykinocts stux yEkmmii mossoiseT Jerko MOKA3HBATE eAWHCTBEH-



HOCTh TOYKH TePMOXMHAMHYCCKOrO PAaBHOBECHS C IOJOKATENBHBIMA KO-
OpAMEATAMK [IPU 3aJaHHOM 3Ha4eHHH (anaHcoB. Tak, HALpPEMep, IIHPO-
ko masecTHas pabora fl. B. 3emspmosmua [34] cocromt, mo cyrm, B mpo-
BepKe BHIMyKJIOCTH (QyHKIuEA cBobGommo# sHeprum (smepram I'eabMroib-
1na) u cBobopuoi sHTadbnum (smepram I'mOG6ca) ANA HAealbHBIX CHCTEM
A yTBePKJEeHUsA 0 TOM, 9TO W3 ITOTO cllefiyeT efAHCTBEHHOCTH MOJOKH-
TeJbHO#l TOYKM pPABHOBECHs A H30TePMHUYECKHX IPOIECCOB IpHA 3a-
HAHHBEIX GajJaHCAaX KaK B M300apAYECKHX, TAK W B H30XOPHUYECKHX YCJIO-
puax. [Ipun oTcyrcTBUm B HCCIefyeMoil obxactm mapaMerpoB (PasoBbIX
[epexofos TepMognHamMmyeckne QyHKIEM JIAmyHoBa OGBITHO BHINYKJIHL.
Toumee, mx HEBBINMYKIOCTHL MO;KeT OBITH HWHTEpIPETHpPOBAHA KaK yKa-
3aHHe HA BO3MOKHOCTL (A30BEIX TIEPEXOf0B. 3HAYUTEJLHAS YACTH IJI. 2
MOCBAINCHA WIIIOCTPAIlME METOXOB 3JIeMeHTApPHOH XUMHYECKOM TepMo-
ANHAMUKH.

B.ra. 3 usmomen ¢opmMaau3M MAKPOKAHETHKH, NMPHMEHAMBIH H B
Oonee oGmem caygae. [lockonbKy HepaBHOBeCHOH TepMOAMHAMMKe IIO-
cpameno Ooxplnoe wmcio MoHorpadmi (cm., mampmmep, [25, 39—41]),
pasbupaeTca TONIBKO ONMH MOAXOM K BHIBOAY YpaBHEHWA MaKPOKHHETH-
RKH. 3pgech cymlecTBeHHo wucroab3oambl upen JI. M. Posomospa [42].
JlocTouHCTBO 9TOrO0 MOAXOMA COCTOMT B TOM, 4YTO H3 pPacCMOTPEHHSA
CBOIICTB MHKPOCKOUMYECKOTO OMMCAHHM MOJy4eH BeCchbMa O0mHAN W B TO
Je BpeMs YHOOHBIA MAJIA KAaYeCTBEHHOrO M YHCJIEHHOrO aHAJHM3a BHJ
ypaBHeHHiI MaKpoKmHeTHKW. BooOmie rosops, B IIpaKTHKe MOJeJIpOBa-
HUA CJOKHBIX XHMUYECKAX PEAKIHA pefKo yAaeTCA BHIBECTH KOHKpeT-
Hble YypaBHEHHSA MAKPOKMHETAKM W3 [ETaJbHOTO PACCMOTPEHUS MUKpO-
CKOIIMYEeCKOro Omncamusa. PoJb MHKDOONUCAHMA COCTONT CKOpee B TOM,
YTO C ero IOMOIIbI0 MOJKHO NOJYYUTH BHN YPAaBHEHUN MAKPOKUHETHKH,
COrjacoBaHHBI ¢ mepBeIMm NpnHOunamu. [landpHeiimee yTodmeHHe —
nogbop Hen3BeCTHHIX (QYHKIMI W MapaMeTpoB — IPOH3BOAUTCA y:Ke HA
MaKpocKonu4ecKoM ypoBHe. OCHOBHOH MOJeNbl0 MUKPOOINMCAHUA, TPH-
HATOU B I 3, ABIAETCSA Iprogmueckas menb Mapkosa — «rpyboe» MHK-
poonucaHue.

I'py6oe MuKpoonmcagme 3aHEMaeT MTPOMEKYTOUHOE IIOJIOKEHHAE
MKy J[eTalbHBIM MHKPOONHCAaHHEM — ypaBHeHneM JIMyBuaaa — u
MaKPOCKONNYEecKoi# KuHeTHKO. OHO ONHMCBIBAET JBONIONHI0 CO BpEeMe-
HeM rpy0oii QyHKIMM pacupefeieHHs, KOTOPYI0 MOKHO MONYyYUTH yC-
penHennmeM MCTUHHOHN no Aveiikam ¢asosoro mpocrpancrBa. Mpes rtako-
ro onucaEug Obima Bbickazama [:x. B. TI'm66com ([1, c. 159—1621).
B nanpuefimeM OHO METANM3UPOBAJOCH H IPHBIEKANIOCH Aji 000CHOBA-
HUAS MAaKPOCKONMUYECKOHI KUHETUKHA MHOTMMH aBTOPAMH — CM., HampH-
Mep, obcy:xpmeHus atore Bompoca JI. M. Poszomospom [42]. Cam Tepmu=m
n orvyernuBag (POpPMYIHpPOBKA HMAEH O TPyOOM MapKOBCKOM MMKRPOOIH-
caHuy nmpuHajiIexatr dpendecram (1911).

I'maBHasg TeMa KHHIH — TepPMOAMHAMMYECKWH aHAJIA3 YpaBHEHUi
\XAMHYecKol# KWHeTHRH. Peimaerca BOIpoC: 9TO MOKHO CKa3aTh O [H-
HAMHUKe XMMHYECKOH CHCTeMBI, eClii M3BECTHH €€ TePMOAMHAMHYecKue
¢yHEIUA? ITOo ABAAETCA YACTHYHOH peaju3anumedl IporpaMMbl ToCHe-
noBaTenbHOro Kagdecrsennoro amgammda (IIoKA), mameuemmoir B [43].
Upesa IIoKA: mcxommpiii MaTepuaj I NOCTPOEHHA KHHETHYECKOM MO-
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Aeam coctomT M3 HaGopa pasHOPOAHBIX CBeJeHHMH, KAaK IPAaBHIO, pas-
HO# CTeleHM MOCTOBEPHOCTH, I03TOMY CjelyeT BHIACHATH, KaKue Orpa-
HEYEeHNs Ha ANHAMHKY HaKJIAJBIBAIOT PA3IWYHbBIE COCTABIAKINMNE HC-
XOJJHOII WH(POPMALHN.

ITpu mocTpoeHHY KHHeTHYEeCKOH MOJTeJM MOKHO BHIJENHTH CIe[y-
JoNjHe TANbI:

A — cocTaBlIeHIIe CIIICKA BEIecCTB;

B — nocrpoenrme TepMOgUHAMHYECKAX (DYHKIUIL;

B — npunsTHe rHOOTe3b 0 MeXaHW3Me pearnuu ’;

I’ — BbI6Op KHHETHYeCKOro 3aKomna (00bIYHO — 3aKOHA AeHcTBHA Macc);
Jl — IIOMCK KOHCTAaHT CKOPOCTH.

Ecnn seinogHens Bce dransi A—]J[, To mcciemoBaTenb NOJYYAET CH-
creMy nuddepeHnHaIpbHBIX yPABHEHUH W IPH (DPUKCUPOBAHHLIX YCJIOBH-
AX TIPOTEeKaHWa peakluH MOKeT, 3aJfaB HAadJalbHbIE YCJIOBUA, BHIYUC-
JUATH 33aBUCHMOCTEL cocTaBa OT BpeMeHH. Ecam ke, HampuMep, BBIIOJHe-
HBI TOJLKO dTansl A, B, To 0MHO3HAYHO# 33aBUCHMOCTH Yy:Ke He HAMUTH.
Bce e m B 5TOM ciaydae MOKHO MOJYyYHTh HEKOTOPYI0O KadecTBEHHYIO
urdopManuio 0 JOUYCTMMOM BHje Takux saBucmMocteil. [lemo B ToM,
9TO ecJii M3BECTHHI Pe3ylNbTAThl HAYAJBHHBIX ITANOB, TO yPaBIEHUA Ye
He MOryT OBITH NPOM3BONBHEIMMU. TakK, aTaul A (QHKcEpyeT 9YHCIO Tepe-
MEHHEIX ¥ HaGop 6alaHCHBIX COOTHOUIEHHH (IIMHEHHBIX 33KOHOB COXpa-
neHnsa). CoBMeCTHO ¢ yCIOBUEM HEOTPHLATENbHOCTH KOHIEHTPALMIl 3TO
T03BOJIIET YKAa3aTh MO0 HAYaJbHBIM [AaHHBIM MHOTOTPDAHHUK, B KOTOPOM
AOMKeH HAXOMHThCA BEKTOpP COCTaBa CHCTEMBI B XOjle peaxknum — Oa-
JAaHCHBIII MHOrOrpaHHUK (MCIONB3yeTCA TaKKe TEPMHUH «MHOTOTPaHHHK
peakuun» — cMm. 18]). Ecau Beimommen srau B, TO m3BecTHBI TepMOMM-
HamMuyeckue (yHKUEM JIsAMyHOBA, KOTOpHIE MOHOTOHHO YMEHBLWIAKTCH
BJOJIb TPAEKTOPUU. JTO HAKJIAABIBAET OTpalUvYeHUs HA BO3MOKHBIH BUJ,
3aBUCHMOCTH COCTaBa OT BpeMeHH. [IpuHaTHe rumoreasl 0 MexaHH3Me
peaknuu euje Oollee CysKaeT COBOKYIIHOCTH BO3MOKHBIX TPAEGKTOpUM
l44]. Bee oTm orpaHuWYeHMA HA TPAEKTOPHH CHCTEMBI MOTYT OBITH OIIH-
caHbl Ge3 mpsaMoro ofpameHds K KUHETMYECKHM ypPaBHEHHWAM, OT KOTO-
peIX Tpedyercda WML COTrIACOBAHHOCTH ¢ TEPMONWHAMHKOM W JaHHBIM
MEXaHM3MOM pPeaKIHHu.

IToHA cocrour u3 mocjemoBaTeNbHOCTH JeHCTBHIL, COOTBETCTBYIO-

umux oranam A—J[. Huaa sramos A, B nonyuaem ciaenmyomue mara
IIoKA:
A — cTpoutcsi GaNaHCHBIH MHOTOTPAHHHK, COOTBETCTBYIOIIMI MaHIOMY
COHUCKY BellleCcTB, UCCIeAyeTcs, KAK OH 3aBHCHT OT 3HAYeHUl 0allaHCOB;
) — HCCIefyeTcsi OTHOINEHHE TEePMOAMHAMHMYECKOr0 IpeAlopsanKka B 6a-
JAHCHOM MHOrOTpaHHWKe: A Todek N', N* moxmaraem N!= N?,
ecliM CcyIiecTByeT HeNpephiBHAsA KpuBag, uxymasa us N' B N? Bmoas
KOTOpOil TepMomMHaMuieckasa (PyHKmuaA Jigmymosa momoToHHA (He BO3-
pacraer).

WMenno stm maru [ToKA coctasisoT ocHOBHOE cofiepKaHue KHH-
1. B wacrrocTH, metanbHO paccMoTpeH BOIpOC 0 BO3MOMKHOCTH 06XOfa

! Beiony mon MexaHHM3MOM peaknum NOHMMAeTCS CHHCOK YJeMeHTADPHEIX pe-
aKUHif, 33]JaBAEMEIX CBOMMH CTEXHOMETPHICCKEME yDPaBHEHHEAMH,
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paBHOBecHs i MHOTOKOMIOHEHTHHIX chcteM. Kcim ¢pasoBoe mpocrpas-
ctBo (GamaHCHBIE MHOTOTPpaHHWK) OJHOMEPHO, TO COCTOAHHE CHCTEMEI
Rce BpeMa OymeT JieKaTh 110 TY ’Ke CTOPOHY paBHOBecHsd, 9TO H ee Ha-
qaubHOe cocroAHme. [lnag HeogHOMepHOro (asoBOro MPOCTPAHCTBA IiO-
MOGHOT0 CTPOroro OrpaHMYEHHMA HeT — BO3MOKeH 00Xof paBHOBeCH.
Xota B Takoit aGcTpakTHOH (HOPMYJIMPOBKEe BO3MOKHOCTH oOXofma pas-
HOBeCHs Bo3pakeHUii OOBIYHO He BBIBHIBAET, lIPOCTHIe NpuUMepsl (cM.
ra. 1) cunsHO NPOTUBOpPEYAT UHTYHIUA — HEMHOTHE U3 OIPOMIEHHBIX
P. HaxMaHCOHOM M aBTOPOM KBaJH(DUIMPOBAHHEIX (QU3HKOB CMOLJIH
IpaBUJLHO PEIIdTh 3afady u3 pasfd. 1.1. Ilepsasa riaBa KHATH NOCBA-
Juena neTansHOMY Pasbopy NMPOCTHIX MPAMEPOB 00Xxoja paBHOBECHSI.

Hpome BoaMokHOCTH 00X0fa paBHOBeCHsS, HEOHMJAHHBIM Ha mep-
BbIif B3ridj KasKeTcad M TO, 9YT0 B MHOTOMEPHOM cliy4ae CYMIeCTBYIOT
orpaHudYeHNMd Ha JAonycTuMyio Beawmuuny storo dd¢exra. He Bcakxoe
COCTOAAHHe, B KOTOPOM TepMoJMHaMumiecKasg (QyHKIUA JianynoBa meHs-
e, 4eM B HAYaJbHOM, MOCTHKMMO M3 3TOT0 HAYaJbHOTO COCTOAHUA.
ABanu3zy rtakux obGiacreifi HESOCTYIHOCTM H ONHUCAHHIO COBOKYIIHOCTU
COCTOAHMII, JOCTHKMMBIX M3 JaHHOTO HAYAlIbHOTO, MOCBAIIEHA TA. O.
Heckonpko ympomas, MO’KHO CKa3aTh, YTO B Hell NOCTPOEH MHOroMep-
HbII aHAJOT HEBO3MOKHOCTHM Ilepexofa uepe3 pasHoBecue. B aToM mo-
CTPOEHUH CYIECTBEIIHO HCIoNnb3yercA rpad pedep OalmaHCHOTO MHOTO-
rpaHEMKa. AHajgu3 OajaHCHBIX MHororpaBHuKoB (ri. 4) m obaacrei
HeJOCTYIIHOCTH HM3JIOKeH, clegya pabote aBropa [45].

WN3sygerue cTpyKTypH MHOTOTPAHHHKA, 3aJaHHOTO CHCTEMOH ypasB-
HeHHil Ax = b m HepaBeHcTB x; = 0,— TpagMI[MOHHAA 3ajada JIWHEHHO-
ro mnporpammumpoBanusa [46—48], mosromy ri. 4 uHamucama c;KaTo —
3a feTajJAMH 4YUTATENb OTCHUIAETCA K KAaKOMY-HHOy[Ob M3 MHOTOYHCIEI-
HBIX Y9eOHMKOB.

Ilpn m3aydeHMU KpUBBIX, BJOJH KOTOPHIX He BO3pAacCTaeT TepPMORH-
HamMudecKkaa ¢QyHKuug JlAuyHOBa, €CTeCTBEHIO BO3HMKAET OTHOLIEHUE
TEPMOJMHAMUYECKOH JKBHBaJeHTHOCTH: N'~ N?, ecim cymecrtByer
vaymasa or N' k N? HenmpepsiBHasgs KpHBas, BJOJb KOTOPOH TepMOAWHA-
MEYecKaa Qyuknuma Jlanynosa mocrosinHa. Ecim 0TOXIECTBUTD MeKAY
c000ii TepMOMHAMUYECKN 3KBHBAJEHTHbIE COCTABHI, TO 0AJaHCHBlA MHO-
TOTpPAallHUK MepeiieT B OTHOMEPHOEe ITPOCTPAHCTBO — TEPMOJMHAMHYECKOe
HepeBo. ITO [epeBO €CTh NIPOCTPAHCTBO CBA3HBIX KOMIOHEHT MOBEPXHO-
cTeil ypOBHA TepMOAMHAMHYecKoil ¢yHKHumm JIanyHoBa B OajnaHcHOM
MHOrorpaHHUKe. Takue 0O0BEKTHI — «JlepeBbf (DYHKIUIl» — BOSHUKJIN B
Teopun QyHKOEE HoBogbHO fAaBHO [49, 50]. B paccmarpmBaeMoM ciy-
Yyae INOCTpOeHHEe JepeBa 3HAYUTEJBHO objerdaercsa ABYyMs 0OCTOATENDH-
CTBaMH: TepMojuHaMHWYecKasg ¢QyHKOuA JlamyHoBa CcTPOro BHINIYKIA,
n obiacth, B KOTOPOil oHa paccmarpmBaerca,— MHororpasHUK. Ilosromy
TePMOAMHAMAYECKOE [ePeBO MOKeT OBITH IOCTPOEHO € IOMOIIBI0 HC-
CIeJ0BAHMA IOBeJEeHUsS TepMogAHaAMH4YecKoir (pyHkuuE Jlgnynosa Ha
1-cxenere 6amaHCHOT0O MHOTOTPAHHHKA — COBOKYITHOCTH TOYEK ero pebep
(cMm. . 5). Ucnonn3oBaHWe TePMONAHAMMYECKOTO JepeBa II03BOJIAET
HarJIAAHO W MPOCTO NPENCTABATH COBOKYMHOCTh IyTeH, BIOJIb KOTOPHIX
MOHOTOHHO MeHfAeTc TepMoJHHammdecKag ¢QyHKNUA JlanyHoBa, B
9acTHOCTH, OUHCAaTh 00JACTH HEJOCTYHOCTH M MHOMKeCTBa COCTAaBOB,
JAOCTHKAMBIX M3 JaHHOTO HAYaJIBHOTO.
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Pesyanrater rmas 1—5 oTHOCATCA K 3aKPHITHIM XHMHYECKAM CH-
cTeMaM ¢ TepMOAMHAMHYECKA PABHOBECHBIM OKpy;KeHMeM. B OTKPBITEIX
cucTeMax lipefieibHoe (mpm & — o©) 10BefleHHe MOMKET CHIBHO YCIOM-
murbess, OQHAKO W 37ech IMOJEe3HB OLEHKHM, OCHOBAHHBIE HA HMCIIOJIB30-
BaHHK TepMoguHaMuyeckux QyHrumii Jlamymosa. B wacraocrm, ypaer-
€A omenuth 06JacTh, B KOTOPOH MOTrYyT JieKaTh CTAI[HOHADHBIE COCTOA-
HUSI OTKPHITOM cucTeMBl. JTH oueHKu mpusefiensl B ri. 6. Tam ke paHBL
olleHKH o00Jacreil BO3MOKHBEIX CTAIAOHAPHBIX COCTOAHMM M HECTAIVO-
HapHBIX IIPefeIbHBIX TOYEK CHCTeMHl C 3aJaHHBIM MEXaHM3MOM Dpeak-
yuu. OHE OTHOCATCA y:Ke K 3Tamy B, Tak ke KaK M HEKOTOpble NpH-
Mepsl 13 T 1. OueEKH TaKoro THNA B NpPHKIAaJHBIEe HCCIGJOBAHHA OBLIM
BrIepBbie BBeleHH, BeposarHo, A. H. Kommoropossim [51], msywasmum
MOJEll CHCTEeM (XMIIHUK — eprBa». [lanpHeiimiee o0o6iieHue # pas-
BATHe 3TOr0 Meroga mamo B. M. Omoimessim [52]. HemocpepcTBeHHO
npuMeHATs, peayasTaThl [51, 52] K XmMmueckuM cucremaM OGBIYHO He
YyAaeTcAa — 3flech UMeeT MecTO CKOpee aHAJOTHA IOAXOA0B K HccleloBa-
HII0 cucreM AH@@epeHnuaibHEX YpaBHEHUH NpH HemoxHod wuHPOP-
ManuM o MPABBIX YacCTAX. B XUMHUYECKO# TepMOJMHAMHAKE TAKOH IIOA-
xon 651 npepiioken B paGore [44] (cm. Taxme [8, 43, 53]).

Hecomuenno, staner A— ]I ApngioTca ugeaimsanueil peaabHOTO MO-
nenupoaHdsa. TeM He MeHee aBTOpP HajeeTcsA, 4TO IpejAJsiaraeMas Ipo-
nenypa IloRA u B TOoM 4mcie peanWsoBaHHBIe B 3TO KHHTe e€e HIard
OKa;KYTCA IOJE3HBIMH [ WCCACOBAHMA AHHAMHKH XWMHYECKAX CH-
cTeM.

IITpegocrepeskenme. He caepyer 3a0biBaTh, 4TO TEPMOMHHA-
MHYecKHe OLEHKN — Bce jKe TOJbKO omeHKm. OHH OTHOCATCA CPasy Ko
BCeM BO3MOKHBIM pPeaKIdAAM ¢ JaHHBIMA TEePMOAMHAMHYECKUMH XaPpaK-
repuctukamMu. Ecanm Haiilena TepMogHHaMHUYecKasd OIEHKA CBEpXy Ka-
Kod-1160 Bemmumasl (Hanpmmep, BeJMIYMHBI 00X0[a PaBHOBECHA), TO JIA
KOHKDETHOHM CHCTEMEI 3TO 03HAYAET JIMINh, YTO MCKOMAsA BeJIMYHHA 00Jb-
mre OBITH He MOKeT. BOJILNIMHCTBO NMPUBOAMMBIX B KHHTre OMEHOK MBI~
IOTCA TOYHBIMH B CJEAYIOIeM CMBbICJe: MOKHO IIPAXYMAaTh TAKYI0 pPeaK-
U0, I KOTOPOH MCKOMasa BelIWYMHA Oyaer OJIM3Ka K CBOe#l OIeHKe
¢ Hamepep 3afagHO# TowHOCTHIO. Ho 3ro — mpmmymars. [laa KoHKper-
HO# cHCTeMbl 0JM30CTh BeJIMYHMHHI M OIEHKH He 06dA3aTelbHa, TapaHTH-
POBAHO TOJBKO HEPaBEHCTBO.

CHOBHAas TeMa KHHUTHW — OHOEHKH, Bxoadamme B cocraB [IoHA. 3ma-
YHUTEeNBHOE MEeCTO yHAeJeHO TaKKe HEKOTOPHIM «moGognmbiM» TemMaM. O0-
pUcyeM BajKHeWIOWe M3 HUX.

B amreparype mo ¢umamuecKoit XMMHHM YacTO yTBepEZaeTCA, UTO
IJIA COTJIaCOBAaHMA KWHETHKH C TEPMOJUHAMHKONA Heo0XOJAMO BBIMOJI-
HeHWe NPHHIHINA JEeTAIbHOro paBHOBecHsd. [[ia 3axkona JedcTBHA Macc
TMO09TOMY IPEANOJaraioT, 4T0 OTHOIMEHHe KOHCTAHT CKOPOCTH MpPAMOM
n 00paTHO#l 3ileMEeHTAPHEIX PEaKNUil PaBHO KOHCTAHTE PABHOBECHSH, Bbi-
YACJIEHHOX 10 NpaBHIaM TEPMOAMHAMHKH. OTO PABEHCTBO, OYEBHJIHO,
clefyeT U3 TepMONMHAMHKH B TeX CIy4asdXx, KOTAa B CHCTeMe IPOTEKa-
I0T TOJNBKO [Be 3JIeMeHTApHBIe PeAKIWd: mpaMas U ol0parHasa, WIH Kol-
Ja BCe cTammu jmHeitHo He3aBHcHMBI. CTonp ke 09€BHAHO, 4TO B 00meM
ciydae CJIOKHOM XMMHYECKOH peaKmud iA KOHCTAHT COCTAaBIAIOIIAX
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¢e 3I¢MEHTApHBIX peaKOUi TaKoe PABeHCTBO M3 TEePMOJHHAMUKH He
ciaemyer # A ero 000CHOBaHMA HY/KHO NPHBJAEKATh MUKPOCKONIMYECKHE
cooOpasKeHHs, HampaMep NPHHOHN MHUKPOCKONMHYECKOH o00paTHMOCTE
[54]. B ra. 2 pasoGpamsl pasimumEbie cHOcoGbI COrTacOBAHUA TEPMOAH-
HaMUKN ¥ KuHeTukKd. Cpefm HUX MOKHO BBIICIMTH JBAa: TOCTaqUNHOE
COrjJIacOBaHHe, Befyllee K NIPHHIHANY MeTAJbHOTO0 PaBHOBECHS, U YCJIO-
BHe cOajancupoBanHOCTH. IlocTagmiiHOe coriiacoBaHue MOKeT OBITH IO-
Ay4eHO H3 MHUKPOOOPATHMOCTH. ¥YCJIOBHE COAJaHCHPOBAHHOCTH MOMKET
paccMaTpUBATHCA KaK CIEJCTBUe IIPHMEHHMOCTH 3ProjHYecKOT0 Map-
KoBcKoro Mukpoonucarus (ra. 3). IlepsonavansHo OHO BOSHHKIO B XH-
MHYECKOHl KUHeTHKe Kak yRoOHb gopmansmbiit mpumem [55]. B orcyr-
CTBHe MHUKPOOOPATHMOCTH YCJIOBHEe COAJIaHCHPOBAHHOCTH CJYKHT 3aMe-
HOIl NpMENUNA [JEeTAJLHOTO PpaBHOBecud ® coorHomeHuiti QOmncarepa.
Muxpoo6paTaMocTs HapymiaeTcsA, HANPHMEp, [IPH HAJMIMM MAarHATHBIX
noxeii. Hoiieuno, B 3ToM ciiygae MO}KHO Da3leJIUTh BEeIMYMHH Ha Bpe-
MeHHO-YeTHBle M BPEMEHHO-HEUYEeTHHI€ M IIOJYIUTH COOTBETCTBYIOIIIEe
oGoGieHne HepaBHOBecHoM TepMmomgmuamuku [56], ognaxo Bme obGmactm
OPUMENUMOCTY JHHeHHoro NpubNmKeHdsa YHXO0OHO BOCIIONb30BATHCA YyC-
JoBueM cOaJaHCUPOBAHHOCTH, KOTOPOE JIeTKO 3alKCaTh Cpaay.

Baxso mommmarh, 94T0 ycioBue cOalaHCHPOBAHHOCTH, KaK W 1IPUH-
LU AEeTAJIbHOT0 PaBHOBECHs, OTHOCHTCA He IIPOCTO K 1PABBIM YacCTAM
ruddepeENAANBHBIX YpaBHEHWN, a HMCOOIb3yer eiie uuHGOpManuio o
3JIEeMEHTAapHBIX DPeaKNUAX W KHHeTHIeckoM 3zakome. He smasa astoil po-
NOJHATEJIbHON MHDOPMALUH, HEIb3s, HANPHMEpP, PellIdTh BOIPOC O cHa-
aaacupoBanHOCcTH cucreMbl N = f(N), rge f— 3agammas Qyuxuus, Xors
HEKOTOpBie HeoOXoguMble ycioBHSA chopmynmpoBath mozkxmo. ag cba-
JAaHCHPOBAHHOCTH HEOOXOAMMO CYINEeCTBOBaHME TJIOGANBHONW (YHKIHI
JlanyroBa, miA HeTajJbHOCTM PAaBHOBECHA, KpOME TOro, HeoOXOZMMa Be-
IeCTBEHHOCTh COOCTBEHHBIX YMCEJ MATPUObI JWHEAHOTo NpMOIUACHHUS
df/0N; Bo Bcex HeNmOABMIKHBIX TOYKAX. OTH YCJIOBUA HEXOCTATOYHHI M
neynoOHEl [JA MCHONb30BaHUA. HOUCTPYUPYA cucTeMy YpaBHEHHH Ku-
HeTUKH, HeOOXOXMMO Ccpa3y HAKJIANHIBATH YCJIOBHE cOalaHCHPOBAHHOCTH
(B HpefmoNoKeHAM AfeKBATHOCTH MAaPKOBCKOIO 3PrOANYECKOT0 MHKPO-
ONMCAHAA) WM JeTaJbHOro paBHOBecus (B MPEHIIONO;REHMM MHKPOOOD-
paTUMOCTH). ITH ANPUOPHBIE OTPAHAYEHHs YMEHBLINAT YMCJIO He3aBHCH-
MBIX ITapaMeTpOB M TeM CaAMbIM YIPOCTAT moctpoenue momenu. OHu e
IPUBEAYT K IPOTUBOPEYUIO ¢ DKCIEPUMEHTOM, €CJM, KOIle4Ho, He cle-
Janel omwinOKKM B BbhIOOpE KMHETHYECKOTO 3aKOHA M CHCTEMbI BJIeMeIiTap-
HBIX peakmuil.

I'oBops o cornacoBaHMM KHHETHKH C TePMOJUHAMUKOWN, CIemyeT
YTOYHHTB, 4TO IO[Pa3yMeBaeTcs IIOJ] TEPMUHOM (TEPMONUHAMHKAY,—
B ToOCIefHee BpeMsA e€ro'3HaYeHHAe CYIOECTBeHHO DACIIHPHIOCh M T'po-
3UT IIOTJIOTUTH BCIO (HU3WYECKYI0 M XUMHYECKYI0 KHHeTHKY (HepaBHO-
BeCHas TepMopMHAMuKa). Beioxgy B KHHAre, 3a MCKIOYeHHEM Ia. 3, Tep-
MONMHAMHUKA IIOHMMAeTCA KJIACCHIeCKH, B COOTBETCTBHU ¢ (opMym-
poexoii Haaysmyca: «JHeprus Mupa mocrosiHHA. JHTDOIMA MHUpPA CTpe-
MUTCSI K MaKCAMyMy». JTH cJ0Ba B3ATH SNUrpadoM K 3HAMEHHTOMY
coundennio I'm66ca «O paBHOBecwm reTeporeHHBIX BemecTB» [1, c. 61].
«Mup» mHOHHMaeTca BechbMa CKDOMHO — KaK MUHEMAJBHAS H30IAPO-
BaHIasg cHCTeMa, COfep:;KallasA AAaHHYIO, W, €CTECTBEHHO, IPeRIOJIaract-
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Cs1, 9TO yBeaumyeHHe BHTPONMM NpoUcXoxdT MoHOTOHHO. HpoMe coxpa-
HellA DIIePruf «MHpa», ecTh U Apyrue JIuHeidHble GajaHCHI — CM. Il 2.

Yacto npuXOmHTCA CTAJKHBATBCA ¢ YTBEeDKJeHUEM O HeNpPUMEHH-
MOCTH MOHATUH KJIACCHYECKON TEepMOAWMHAMHKM K HEepPaBHOBECHBIM IIDO-
geccaM, K cUCTeMaM, HaXONAIMMcs BAAJIA OT DaBHOBeCHA. ITO M Bep-
HO, I HeBepHO — Bce 3aBHCHUT OT TOTO, 9YTO HMeeTCA B BHAY NOJ CIOBO-
COUEeTAaHMEM ¢BIAJIM OT PaBHOBecHsi». B pasimyHBIX KOHTEKCTAX eMy
IpufaeTes Io KpaiiHeir Mepe Tpu cMbicaa. Bo-IepBHIX, €ro OTHOCAT K
cucTeMaM, JiA KOTOPBIX paclipefielieHue pAfa MHUKPOCKONUIECKHUX IIe-
peMeHHBIX (HAmpuMep, SHePrudm INOCTYNATeNHHOr0 [BHEKEHHA YaCTHI)
CHJBHO OTAMYAETCA OT PABHOBECHOTO — TAK, 9TO 9IBOMIOLUA OOBIYHBIX
MaKPOCKOIIMYECKAX IlepeMeHHbIX XuMudecKoir xuneturu (N — cocras,
U — omeprus, V — o6beM) He Moier ObiTh ommcaHa puddepeHInalb-
HBIMU ypaBHEHMAMM HepPBOro mopAfgKa (aBTOHOMHBIMM, €CIH OKpY/KeHHE
cranmoHapHo). Bo-BTopsiX, mojiaraioT, 4T0 3aKpHITasg CHCTEMAa C PaBHO-
BECHBIM OKpy/KeHHeM (B YACTHOCTH, M30JIMPOBAHHASI) HAXONWTCA BJA-
U OT paBHOBeCHs, €ClId ee peJaKcalusa W3 JaHHOI'0 COCTOAHHUA K Malod
OKPECTHOCTH paBHOBecuss OyfeT IPOAONKATHCA 3HAUYUTENBHOE BpeMd,
B TeYeHHE KOTOPOro MOTYyT HAOMIOAATHCA pa3jIudYHEbie HeJImHeWHBIE 3-
PexTs: aBTOKOJEe6GaHUSA, TPOCTPAHCTBEHHOE yIOpAROoUYeHHe n Ap. TpeTne
yiiorpeOjieHHe CJOBOCOYETAHMA «BJAJHM OT pPaBHOBECHA» OTHOCUTCA K
OTKPBITBIM cHCTE€MaM, oOMEHUBAWINUMCA BeHmeCTBOM M 3dHeprueil c Ok-
pys;ikeHHEeM, He HaXONAMMUMCA B COCTOSHWM TEePMOJUHAMHYECKOTO paB-
HOBECHA.

Henpum&auMmocTs KilaccudecKod TEPMONMHAMUKEA MOKeT OBITH CBsi-
3aHa ¢ Y[AJE€HHOCTHIO OT PABHOBECUS B 1IepBOM cMbicje. Ecau jxe 3Bo-
AOUUA 00BIYHEIX MAKPOCKONMHUYECKUX IMEePEeMEHHBIX MOMKeT ObITH OMUCAHA
aBTOHOMHBIMU AU PepeHIMATFHEIMA ypPaBHEHUAMH, TO, KaK IPAaBHIO,
MO}KHO HCIIOJB30BATh M alnmapaT TePMOJUHAMHUKH, a YHaJIEHHOCTH OT
pPaBHOBecHsA BO BTOPOM M TpPeTheM CMBICIaxX HA 3TO He BIUAET — OT
Hero 3aBHCAT TOJBKO CIOCOOBI MCIIOJB30BAHUA TEPMONHHAMHUYECKAX CO-
OTHOILIEHHN.

IlpuMeHeHMe TEePMOUHAMHKE K OTKPHLITHIM CHCTEMAM, MOJEJbIO
KOTOPBIX B TA. 6 CAYXWT peakrop HAEAJLHOTO CMEIIeHHs, T03BOJSeT
TOJIyYUTh clefylomuit pesyiabrar. ComocraBEM OTKpHITOH CcHCTEMe 3a-
KpoITyi0. BeibepeM B 3aKpHITOM cHCTeMe HAYaJLHBIA COCTaB, COBIAIAIO-
LM ¢ BXORAINMM COCTABOM OTKpPHITOH. COraacHO TepMOAMHAMHYECKHM
OTpaHWYEHHUAM, MHOKECTBO BO3MOKHBIX ®-IpeNeJbHBIX TOYeK (crammo-
HapHBIX COCTOAHHUM, TOYEK TIPefeJbHBIX IMKIOB M [p.) OTKPHITON cHcTe-
MBI COBIIaflaeT ¢ MHOKECTBOM COCTaBOB, JOCTH;KHMBEIX M3 [JaHHOI'O Ha-
9aJBHOI0 B 3aKPHITOM CHCTEMe IO J0POre K PaBHOBECHIO.

[IpunoskeEne MOCBAMEHO KUHETHKe GONBIINX ABTOKATAIMTHYECKIX
CUCTeM, BOBHMKAKOIUX B OMOJOrMHE TPH M3yYeHHHM eCTECTBEHHOTO OTHO-
pa. Ix aBTOKaTaJMTUYHOCTH CBA3AHA C OCHOBHBIMU CBOMCTBAMHE JKIIBO-
IO — pa3MHOKeHHeM H HacjefoBaHHeM. JHAUYeHWE ITHX CBOHCTR IS
IIOCTPOGHUA TeOPEeTHIECKOH OMOJOTHH 0COo3HaHO odeHb Hamo. H. B. Tu-
ModeeB-Pecopcknit Becmommmaer [57]: «OGeympas ¢ [lensGpokom
JlmpakoM B03MOKHOCTH QOpPMYTHPOBKH... 001[e6HONIOrHIecKOro HCTOPH-
Y€CKOro NMPUHNUNA, MBI HPUAYMAaJd BBIpa:keHHe, 110-MOeMy, O9eHb YH00-

15



HOe,— KOHBapHAaHTHad peNyIlIMKAU®sa, T. e. PeAyIUVIMKALAA KEBBIX dYa-
CTHI, BKIOYAIOINAA HACIEICTBeHHbIE BAPHALANY.

IIpy MaTeMaTH4eCKOM M3YyIeHMH SBONIONHMH OGHOJOTHYECKHX CHCTEM
KajKeTcs eCcTeCTBeHHbIM HAYWHATHL CO CIy4as TOYHOM pelylIuKaluu
(macnenmoBaHEs), BBOAsA HaclAe[ACTBeHHble BapHalum Io3JHEe, W, CUUTAA
UX MAIbIMH, VIHTHIBAaThL M3MeHeHHA HaclefyeMbIX eJWHHUI B XOfe pa3-
MHOKEHHA ¢ IOMOIIbI0 TEOPAH BO3MYIIEHHUHN.

Heo:xupaEHO OKasalloch, 9TO y’Ke Ha OCHOBAHHHM CBOMCTB HACIEHO-
BAHUS W PA3MHOMKEHHA MpPA He OYeHb OODEeMEeHHTEJbHBIX TeXHHYECKUX
IPEAIOIOKeHuAX MO;KHO IIOCTPOHTH AOBOJBHO COMiePKATeJIbHYI0 MaTe-
MaTH9eCcKyl0 Teopuo. V3ioKeHHI0 HEKOTODPHIX (parMeHTOB 3TOW Teo-
PAE U TNOCBANICHO NPUIOKeHWEe. 3lech NpPEMeHAEeTCS KadecTBEHHBIIT
IOJXOX, BO MHOTOM POJCTBeHHH TepMORWMHAMHKe H COCTOAINAN B TOM,
9T0 IpejiebHOe IOBeJleHAe pelIeHUil YpaBHEHUH ONHCHIBAETCA C II0-
MOIIBIO TOYEK MaKcEMyMa QyHKIEH, DpPHHAMICKAMNUX HEKOTOPOMY KOM-
nakry (B TepMOJAWHAMHKe PABHOBECHE — TOYKA MAKCAMyMa 3SHTDOIUH).
B oramume oT TepMOOMHAMHUKM TaKoe ONHMCAaHMe He IOCTyJIHpYyeTcH,
a BLIBOJUTCA U3 CBOMCTBA HACJeXOBAHHA.

PasmMuoskeame ® HaclegoBaHHE BHICTYNAIOT KAaK OCHOBHHE, Ompe-
AeJIAIOIAe CBOHCTBA JKMBBIX CYHIeCTB IpPH MX M3yYeHAU HA BpeMeHAX,
NPEBOCXOMAMMX BpPeMsA JKU3HU OFHOU ocobu.

Ecinu ke Hac HHTepecyer OTAeIbHBIH OPraHU3M, TO OTH CBOMCTBA
OTCTYNAOT Ha BTOPO ILUIAH, a OCHOBHOEe 3Ha4YeHUe IMpuobperaer oOMeH
Bel[eCTB, IMOHMMAEMbIil IIMPOKO M BKJIYANIOUIA NOCTOSTHHOE XNMMUYe-
cKoe caMooOHoBiaeHme. CrmpaBenMBOCTH pamgd clegyeT OTMETHTH, UTO
MHOTHE CBOMCTBA OPraHM3Ma He MOTryT OBITH MOHATH 0e3 MCTOPUYECKOTO,
3BOIIOLUOHHOr0 H3ydeHHsA, Oe3 pemeHua (xoTa Obl NPUCIMIKEHHOTO M
CXeMAaTHYHOIr0) BONPOCA: KAK BOBHMKIHM Takue opraEuaMmpl? Ilpu Hemo-
craTke wHPOPMANUHE MecTO PEKOHCTPYKIUH peajbHOH HCTOPUU 3aHII-
MaeT «IMCEBJOUCTOPHYECKHUI» aHAJN3 — PAaCCMOTPEHHEe BOIIpOCA: KaK
MOTJIH BO3HHKHYTHh TaKHe OpPrammsmbpl? TeM He MeHee ouellb 0po-
AYKTHBEH B3IJId[ Ha JKMBOA OpPraHM3M KAaK Ha CIOKHOE XHMHYECKoe
NPOU3BOJICTBO, TOCTOAHHO OOHOBJIAWINEe cBoe oOopynoBanwe. Muorme
yenexn cospemensoii Omodmsmrm (cM., mampumep, [58]1) cmazaum c
TAKOW TOYKOU 3pEHUA.

Hnaccmueckoe ompepenenme @. Jarennca 3afoaro A0 COBpeMeHHEBIX
paboT BEIABUHYJI0O XHMHYecKoe caMOOOHOBJIeHHe Ha TepBhi# miad. Ha-
noMuuM 310 onpepeiaenme [59, c. 82]: «HKusmv ectv cnocob cywecreo-
6arUsL 6eAK08bLT Tel, W ITOT CIOCOO CYIMeCTBOBAHMA COCTOHT IO CBOEMY
CyIIeCTBY B IOCTOAHHOM CaMOOOHOBIEHWUH XHMHWYECKHX COCTABHBIX 'ac-
Teil atux Tel». Tyr ke, ogHaro, D. Jmrennc mmmer (c. 84): «Hama
meuBMIMA KU3HW, Pa3yMeeTcda, BechbMa HeAOCTATOYHA..» W meiictu-
TeJbHO, CTOMT IepPeiiTH K BpeMeHaM, CyHIeCTBEHHO IPEeBBIINAIONINM Bpe-
Mf JKH3HH O0co0WM,— BpemMeHaM O0TOOpa, W HA NEPBBIA IUIAH BBIXOLAT
cBoiicTBa pasMHOKeHHMA w HaciegoBanmsa. Ho 3to eme He Bce. Bomee
3aMedaTelJbHBle TpaHcOpPMaIlAU TIPOHCXOAAT C OCHOBHOM M3ydaeMoi
enuBulei. Ecau ma BpeMeHax jKM3HM 0c00M OCHOBHAA eJUHWIA — OP-
raHu3M («XuMudecKoe IIPOH3BOACTBO»), ero opradbl («mexa») H, HaKo-
Hell, KJIeTKM W BHYTPHKIETOYHBlE CTPYKTYpPH («PeaKTOpHI»), a TaKKe
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pasiMYHble «TPAHCIOPTHBIE CeTHU» M CHCTeMbl yNpaBIeHHA, TO HA Bpe-
Menax orfopa HX MecTO 3aHWMaT HacliegyeMble exmuunbl. Ilomsarnme
HacjJeqyemoil €TUHMIBI, HAa II€PBHIM B3MIAMA, CJIO}KHEe, YeM IIONsATHE
«OpraHm3M»: OPraHM3MBl [JaHbI HaM HeNoCpelCTBeHHO, a HACJIeRycMYyIo
eAMHMIly HaJo eNle pacmo3HaTh W BbIKenuTb. MokHO omnpepenuts ee
KaK To, 4T0 HAa HWHTepeCcylOLIUX HAC BpeMeHAX [epeJaeTcs OT IIOKOJe-
HUs K noxojdenmio (pasmHoKaerca) upaktudecku Oe3 mamenenuii (pas-
pabGaTsiBaeMblil (opMaausM Jerko obo0maercs ¢ yd4eToM MROCTATOIHO
Masoif mamendnBoctu). MoskHo maBarh W Apyrde OIpefielleHUs, HO BO
BCeX BAPHAHTAX [OJUKHBI COXPAHATHCS JBAa CBOICTBA HACHeAyeMbIX
eqMHUI]: Tlepefada oT MOKoJeHUuA K moKoxeumwo («Geccmeprue») W Majias
uaMeHInBOCTEL (OTCyTCTBMe «caMo3zapomenusa»*). Boole, onpeneieHusn
B eCcTeCTBeHHBIX Haykax (ocobemHo B Ouojioruu) He HOCAT M, IJaBHOe,
HC JOJIKHBI HOCUTH TOH CTeIlleHM OJHO3HAYHOCTH, C KAKOU MBI CTaJKU-
BaeMCsl B MarTeMaTHWKe. 3ajada onpefiesieHUs 3[ECh He CTONLKO JOTHKO-
JUHIBUCTHYECKAsA (JaTh IHOHATHIO IIOJHOCTHI0 3KBMBAJEUTHYIO 3aMeHY
TaK, 4T00BI BMECTO HEro MoKHO Obiji0 B JN000e BBICKA3bIBAHME TMMOMCTA-
BUTHL QOPMYJIUPOBKY OIpefesieHUsi), CKOJIHLKO DBPHCTHYECKAA: BBIPA3NUTDH
B CKOHIIEHTPUPOBAHHOM BUJe Halle 3HaHHe 00 00bexTe W JAATH MCCIC-
JMOBATEJHCKYI0 YCTAHOBKY, OTHAEJHB TJIABHOE OT BTOPOCTENEHHOTO.

Uro e Mosker ObiTh Haciaemyemon egupuneii? llepewnmcaurs anpu-
OpH Bce BO3MO)KHbIe BApWAHTHI HeJb3fA. YKayKeM OCHOBHBIe ITpHUMephl.
B nepeyio ouepenp 310 TreHbl. HecCKoONBKO cHemiIeHHBIX MeRAy co0oit
TeHOB TaKKe MOTYT pacCMaTPHBATBCA KaK HaclefyeMas egWHUIA —
cyllepred — Ha TaKHX BpeMeHaXx, A KOTOPBIX BepPOATHOCTHIO pa3phIBa
cyliepreHa IpH KpOCCHHToBepax MOKHO IiipeHeOpeds. Bosmoskuo 005-
egUINTL TaKue TOHATHA, KaK reim, cylmepreH M UX aHajJoru, B OJl0 pPO-
mosoe. Tak, C. 3. Illnoxe mamer [60, c. 231]: «KomsapmarTHO BOCIHpO-
H3BOAAINMECS MATPUUYHBIC IIOJMMEDHBIE MOJIEKYJbI — HPEIMCT eCTecT-
BEHHOr0 0TOOPA — CTAHOBATCA 00'HEKTOM IBOJIONMOHHOr0 pas3sBHTHA. la-
Kafg 9BOJIIOUMA Ha3eBaeTca Omodormdyeckoir ssosouueit» (ma a1y Temy
cM. Taxske L61]). Ecam B cmay kakoi-nm6o npuuuMHE BCe NOINYJISAL{UH
C XOpoleil TOYHOCTHI0 PENPOAYKTHBIIO HM30JUPOBAHH M HA WHTEPECYio-
WUX Hac BpeMeHaX MOKHO NpeHeOpeub HOTOKAMH TEeHOB MEKAYy HUMWU,
TO TIOABJIAETCSA HOBasg HacjlegyeMas mnepeMeHHAs — reHOQOH 1OIlYJIsA-
nuu. Ee Mo)kHo Ha3BaTh NepeMeHHOH «BTOPOro 3Ta’Ka», TaK KaK OHa
BO3HHUKAET He 3a CYeT M3MEHEHWA <«MATPUYHBIX» TIOJMMEPHBIX Mole-
KyJi», a H3-3a HEKOTODHIX [eTajieil mMX (QYHKIUOHHPOBAIIUSA — Perpo-
AYKTHBHON H30asAnuu. BHUMaTeNbHBIA B3radq MomeT OOHADPYIKHUTH OI-
POMHOE KOJHYECTBO «3TasKeil HACJEeNOBAHNA». ITO SABJEHUC elle KIeT
CBOEro Aertajibnoro uccienoBanusa. OHO Mo;KeT OBITH CBA3aHO C 0COOEH-
HOCTAMHU (PYHKIMOHUPOBAHUA HACJAeQyeMbIX eNUHNI «IIePBOTO 3TaxKay —
MAaKpPOMOJERYJ, HO BCE Ke eCTEeCTBEHHBIN NMYyTh A ero NOHMMaHUSg —
U3y4YeHHe NUHAMUKM 0T60pa U 06yCIOBIEHHBIX HACHENOBARUEM NIPNHIH-
nmoB OoNTUMajdbHOCTH. HasKerca BechMa BepOATHHIM, 9TO ABIEHHE «3ITa-
el HacIeoBaHUS» IT0 CBOEMY 1IPOMCXO;KIEeHMI0 POJCTBEHHO 06pa3oBa-

2 QopManbHO GosbIDasA M3MEHYABOCTh AHAJOTHINA CAMO3APOMKIEHHIO — POFK-
JAeHm10 He U3 cebe momoOHOrO.
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HUI0 KOQINIHA, XOPOIIO0 H3YYEHHOMY B TEOpHH 3KOHOMHYECKOro lioBefe-
uua [62].

Bo3moykHbI M cOBceM HecTaljapTHhie HaciAefyeMbie eJUHHIbI, Ha-
npuMep asza KIETOYHOro HeJIeHHs NPH (PUKCUPOBAHHOM €ro IiepHofe.
«OTbop» mo pase NpHUBOGUT, KAK MPABHJIO, K ABTOCHHXPOHH3ALMH Je-
aeHus (cM. mpmnoskenue). Biamakme 3dpderTsl oTMewanmcr u panee [63,
ri. 8.

Hpome Bpemenm xu3HE ocobm u BpemeHM oT0Oopa, 3a KOTOpoe cMme-
HAETCA [JOCTAaTOYHO MHOIO NOKOJEHWIl, 110 HacjiefyeMbie eJUHUIB H3Me-
HAITCSA MaJo ®, eCTh 0 KpaiHell Mepe emle OJHO XapaKTepHOE BpPeMs —
BpeMsi MaKDO3BOJIOLUM, B TeYEHME KOTOPOTO IMOABIAITCA CYHIECTBEHHO
HOBble (popMbI ;KNM3HH. B c¢BA3KM ¢ 3THM BO3HUKaeT 1pobieMa pefyKUNH
(cBeléHMA): CBOAMTCA JU MaKpPO3BOJIONHUA K COBMECTHOMY [JeHCTBHIO OT-
Oopa 1 Mayoii U3BMEHYMBOCTH B TedeHme AjauTenabHoro spemenn? Toumee,
KaK 1 BO BceX mpoOsieMaX peAyKIMHM, €CTh JABa BONPOCA: BO3MOKHO JIH
TaKoe cBefieline B MPUIIAIE, B paMKaX aOCTpaKIUN MOTEeHOUAJIbHON oCy-
I[eCTBUMOCTH, ¥, BO-BTOPHIX, CYLIECTBYIOT J# KOHCTPYKTHBIBIE CIOCOOBL
00BACHEHUSA MaKPOIBOJIONMUM HA OCHOBE 0TGOpAa M MaJioil M3MEHYHBOCTH?
IMossicuuM pasnuaua MexAy NPHHIUIMAILHOA CBOJUMOCTHIO U KOHCT-
PYKTUBHBIM CBeJleHHEeM Ha [BYX IpaMepax. ¥ MOJABIAIOINEro OOJBIOIWH-
cTBa (PM3UKOB He BHI3BIBAET COMHEHHA IIPUHIUNHMAJIBHAA CBOJAMOCTB
CTATHUCTUYECKOH (PU3MKA M MAKPOKMHETHKH K 3aKOHAM JBHKEHHS OT-
JEJBIBIX YaCTHUI[, HO KOHCTPYKTHUBHAA peNyKUus, 000CHOBAHHBIA BHIBOJ
MaKPOKUHETHKU BCTpeYaeT OTPOMHBIE TPYAHOCTH. XAMUIECKAE CBOMCTBA
BellleCTB, HECOMHEHHO, MOTYT ObITh B OpUHIUINE OO0BACHEHHI HA OCHOBE
KBaHTOBOM MEXaHWLM, OJHAKO yclleXw KBAHTOBOH XMMHM ITOKAa OIPaHHU-
9UBAIOTCA H3yYeHHEeM CPABHHUTEJHLHQ IPOCTHIX BelecTB. Tak ke u B
npobjieMe MaKPO3BOJIONMH: CEPhE3HBIX BO3PAKEHUH IIPOTHB ee TPHII-
OHUIHAJBHONX CBOMMMOCTH K MHKDOSBOJOUMOHHBIM CHBHUraM He BHIHO,
OJJHAKO OTCYTCTBHE YOeZUTEJHHBIX IJA OOJHIIMHCTBA OMOJIOTOB IIpHUMeE-
POB KOHCTPYKTHUBHOM PeNYKI[MM BBHI3HIBACT FUCKYCCHU.

OcnoBHas 3ajada NpPUIOMEHUA — IONYIUTHL U3 MAKCHMAaJbHO 06-
OUX OPefNojoKeHHi Ppe3yJbTaThl 0 HPUHIHIAX ONTHMAJBHOCTH U OT-
Oope. lamaraemoe mucciiefoBanme sBJAeTCA IPOAOJLKEHHEM H3BECTHBIX
paboT 10 MOAENHPOBAHMMIO DBOJNIOLUU, HAYANO0 KOTOPHIM ObLIO I10JOKe-
Ho [I:x. b. C. Xoxpeitmom [64], C. Paittom m P. ®@umepom. [Ipuann-
aM ONTUMAJbHOCTH B OWHOJOTHMH TOCBAIeHA OOIMPHAS JHUTEpaTypa
(cM., HampmMep, [65—67]). Oramume maHHON paGoOTHI coCTOMT B 06IN-
HOCTH TIOCTAHOBKM, KOTOpas, KOHEYHO, 00egHAET pe3yJbTaThl, HO, ¢
JAPYroi CTOPOHBI, HO3BOJAET HANEATHCA HA IOJYyYEHUHe CIeNCTBHHA H3
QyHIaMEeHTAIbHBIX OGMHUX CBOACTB (a He W3 YNpPOIIADINUX TpPENI0JI0-
/ReHUi) U Ha BHIACHEHME TOTO, YTO IPH HAIUYAH ITHX OOI[UX CBOMCTB
ABJAETCA TUIMYHBIM M KaKag AWMHAMAKA oT0Opa ¢ HAMU COBMECTHMA.

«Ecau Muoroe W3 NOABITOMKEHHHIX 37ech HCCIEJOBAHUI HOKA3aJ0
TOJIBKO HEeCOMHEeHHOe, TO 3TO HeCOMHEHHOEe O49eBHIHO 3aCIYy;KHBAeT TOrO,
aT00BI ObITH mokaszanmasiM» (. B. C. Xoagein [64, c. 119]).

® OTBeT Ha BOIPOC O TOM, KaKde PA3IAYMA MAaibl, B KOHKDETHEIX CATYaIHAX
9acTo He OYeBHIeH M TpebyeT OTAENbHOr0 M3yICHUS.
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Bcé ke He Bce MOJyYeHHBIE Pe3yJIbTaThl ObLIW 3apaHee OYEBUIHBI
U3 paccMoTpeHEA mPOcTHIX Mopexeii. Hambomee BaskHBIM U3 0GHApYy:ieH-
HBIX HeQ;KHMIaHHOCTeH KaskeTca ciaepyommit «d3gderr gpeidpa». Crnenu-
¢uKa BHBONMMHIX NPUHIMIIOB ONTHMAJBHOCTH MNPHBOFUT K TOMY, 4TO
OoTHOmeHWe «OBITH Jyd4ilie», QOpMyJUpyeMoe ¢ X IIOMOUIbI0, He BCerga
TPAaH3UTUBHO. B03MO:KHA Takasa curyauusa: B aygme A (BoiTecHseT
A), C nygme B, a A ayame C, 1. e. C Buitecusercs A (4, B, C —
HaclefyeMble efAHUObI). IT0 ObLI0 oGHapys;xeHo aBropoM B 1978 r. m
ony6aukosano B 1980 r. [68].

BonpIIHHCTBO M3JIaraeMblX B IPUJIOKEHHM pPe3yJAbTAaTOB I0JYy4YeHO
asropoM (otwactm coBmectHo ¢ B. A. OxonmmsiM) B 1977—1979 rr. u
onyOnurosano B Buie npenpuatToB B 1978—1980 rr. 9t paborel m0-
KJIajgsiBaducL Ha cemMuuHapax B Hpacmospcke, Mockse (MIY), Ilymuno
(HUBILI), UYepnoromoske (MHECTATYT TeopeTHYecKOd (PHU3MKH HM.
JI. [I. Jlangay ) u HosocuOupcke (MHCTUTYT aBTOMATUKU U DIEKTPO-
MeTpun), obcyskmamuce ¢ A. JI. BaspikumeiM, M. . Turexansonom,
B. E. 3axapossim, B. C. JIeBoBeiM, A. M. Monuanossim, JI. 1. Poso-
Ho3poMm, C. M. CeMeHOBBIM. ABTOpP paj BO3MOKHOCTH T100Jarofapurh
BceX cobecegHUMKOB 3a OJiaroskejaTeJbHOe BHUMaHMe, IOJIE3HBIE 3aMe-
YAHNA M KPUTHKY.

KHuura He aBaserca yueOHmKoM. UuraTeip, BrepBble 3HAKOMALIHMA--
cA ¢ MpeMeTOM, MOKET 0OpPaTUTHCA 33 JONOJHHATEJIbHBIMHU CBEJEeHUAMU
K clefylolleil JuTepaType: 110 TepMOAMHAMHUKe — K yueOmukam [69, 70]
H obGcTosiTensHbiM MoHorpaduam [71, 72], mo xumudecKoil KuHeTHKe —
K Kumram [73, 74, 8] (caemyer oGpaturs BHuMamme Ha Gpouopsi [75,
76], copmepskauime KpaTxoe M JOCTYIIHOe MN3JO0MKeHHE OCHOBHBIX MOHA-
TMii), M0 BBINYKJIOMY aHanum3y — k Momorpadum P. Poxadennapa [77],
a 1o Teopuu ycroitumBoctTy — K kHure bB. II. JJemmmosnua [78]. Masa
NOHMMANUsA IPHIOKeHUS TpebyloTca HonoaHureipHble (10 OTHOLIEHEIO
K YHHBepPCUTETCKOMY Kypcy) CBefeHMA U3 (PYyHKIMOHAILHOIO aHANM3a,
B CBSI3W C 3TUM YKajKeM HeJaBHO BhlIequIyio HeGosapmyio kaury [79],
COfiep;Kallyl0 3HAYUTEJNBHYI0 YacTh HeoOXogumoro marepmana. Jleradn-
HOe M3ydeHHe IePeYUCIeHHOH JUTePATYPhl HE MpeAtoJaraeTcs.

buGauorpagus, comepskaumiasica B KHHTe, pasyMeeTcs, He TOJIa.
IToxHbIit criMcoK NMTEpAaTyphl HACUMTHIBAJN OBl THICAYM HAaNMeENOBAHMIL,
TI03TOMY YKa3aHbl B OCHOBHOM Te pPabOThI, H3y4eHHE KOTOPBIX ITOBJIAIO
Ha asTopa. [IpuBeneHO TakiKe HECKOJNBKO CCHIJIOK HCTOPUYECKOTO Xa-
paKTepa.

Boasimoe BiusiHMe Ha aBTopa okasamu B. . Bsikos, A. . Bomb-
nepr, JI. . Posonosp, P. I'. Xune6onpoc n I'. C. fA6Gaomckuii, KoTopriii,
B "JacrtHocTH, mocraBmi B 1977 r. samauy o6 00xome paBHOBECHA Kak
B 33aKPBITBIX CHCTEMAaX, TAaK II B pPeaKTOpax HHeaJbHOTO CMeIleHWs.
B. A. OxoHmHy npuHajIe;XNT TOCTAHOBKA pAjma 3a7ad, PelleHHe KOTO-
peix pgaHo B mpuiaoskeuu. 0. C. Unpaimenko 3ameTmst, 4T0 INpeposKeH-
HOoe B paboTe MmOHATHE «TePMORMHAMMYECKOe NePeBO» MBIAETCA YaCT-
HBIM clydaem «pmepeBa QyHkium», Bsegenmnoro A. C. Kpompomom [49]
m ucnonb3osanuoro A. H. Roamoroposeim u B. 1. Apronbnom pmas pe-
IIeHHA KIACCUUECKOM 3aJa4yd 0 NpefAcTaBiennyd (QYUKIMA [eCKOJbLKHAX
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TlepeMeHHBIX B BHJe CyNepHo3unuii (PYHKOWIl MeHbIIEro 4mcjia mepe-
mennsix [50].
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