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Aénonmexuii T C, Bwmxor B. M, Yoy
Gansp A H. HuneTnuecsne MOmeIA Ba’ranmn‘{ecmx
peawipait, — Hovsocenbuper: Hayna, 1983.

Kiara rnoecsamiena KHHOTHYECKHM MOISTAM HaTAIMTHYe-
CKUX peawnui. Bypmoe naszuTe MeoiefoRanid ® 5TOH ofnacT
(mpesne meere b obnacTn HecTaLiOuapHOTe Raralduza) cfiye-
J0BTeHs HeodX0mHVMOeTRI0 TONAMATIAA ¢BOHCTE CICTEMEBL 4Pean-
IHONHASN CMECD ~— KATANH3ATOp). ANANNG KHHCTHMCCRAX GaBli-
CUMOCTeH HeeOXOZAM KAk AN BHFCHEHHA [JeTATRHOI0 MEXAaHIS-
Ma PEAWTHMH, TOK ¥ ANA pas3paloTHi IPHHIHONaNbHC HOBEHIN
TeEXHOTOTHYCCKEY PoMIeril. "

3 moworpadinm EAHLL JIEMCHTEL CTAIHONADHEH H WeCTALING-
RAPWOR KUHCYHRN CIOKUEIX DEakUuil, B TacTHOCTH IeTePOTemH-
moro karanusa. Ocoboe BnEManme ofpamieno Ha IPHAOKEHIe
MeToROB Tedapwr Tpador W RawccTBeHHOH Teopmu puddepen-
MRATLIRX YPABNGHEH. BIepsue B IwrepaTypce HA8TCA CHCTe-
MATHIECHKOE HBIOMKEHHe DPe3yanTaTos, G0ARMed wacTsw opHrH-
HANBHEY, DOBBGLIIIX CBA3MEBaTR nafimomaeMoe B aKcmepi-
MEHTE CLOMHce ARAAMHYCCKOS NOBCIEHNE (MHOM(RCTEGHHOLTE
CTAIHOLANILIY GOCTORHN, aBToRoIedaluA CKONOCTI PeaKkiu)
¢ BHAOM HeTAIBIOr0 MCXARHBMA.

Kumra mpesnasHavena UIA XEMWKOB-KIHETIIHOS o MATEMA-
THROE, HATCPLOVIOIIMXCA (GOPMaIhIol IUMHIecKON NUHeTUKOH,
Ona MoygeT OBITH TTOME3HO0H TAKANG UDCEORAHATENAM BYS0B (u-
BUKO-XHMHYECKOTO TOMHIA.

Ma. 17, Buawnorp. 330,
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BBEAEHHE

dra WHEDA OCBALIEHA BOOPOCAM, HMEIOMHM Kak (PHIEKO-
KEMUUECKEA, TAK ¥ MaTeMATHYECKII CMBICT.

Illuporo pacOpocTPaleEHOe MOHETHE {YDPABHEHES MaTeMAaTH~
Tecxoil QHIHKEY IpeiKIe BCerD BRIGIAeT B cebd auHelase U
KBAsUIuHeRENLIe VPaBHEHUA B YacTHRIX Npou3sousix. o uro
TAaKOe (YPABHEHEZ MATOMATHIECKON XHEMHITY H BOOOIIE ¢MaTe-
MaTHUSCHAA XHMHI) !

Horsatie ¢MaTeMaTHIeCKal XHMUL» HCHOI530BAI0Ch  GIIE
M. B. Jowonocossry [1, 21 m moswwe, 8 wacrtmoern 3 XIX B,
Hiobya-Peitwonom [3, ¢. 133], @0 ua ganrennioe BPEMA BBIILIO
us yunorpeSiedud, [Mo-BUIHMOMY, Ma-38 TOC0, 9TO OTCYTCTBOBEI
ACHO OUEPUEHHBIH Kpyr ero npuiokennsg. Hax mpasuao, mpei-
OOYHTANE M TPENUOYETART TOBODHTEL e O (MATeMATIIeCKOH
XHMALE, & O TWPHMEHEHIH MATEMATHUECHNX METONOB B XHMEH.
C mamell ToUKE apeHud, cefUac BUGILE KOPPRKTHO TGBOPHTSH
0 MATEMATHUECHOH XHMHN KaX O creld@miccol ofIacTH me-
CAEOBAMHA, Y PABHEHNT MATEMATHMECKOH XNMUHH — 3T0 TDEKIe
BCETO YDABHOHHN XWUMHIYECKOW RHIETHEI, T. €. O0LIKTOBSHUEIE
JupdeperIraTLIbe YPABHeHHA ¢ OOIUROMHANLHOR Tpasoid
YactThi0, HMeWomed crelwaXnuslf suf. Ruwura mocsamiena we-
CHENOBANNIO DTEX VPARHEIHI OPHMeNHTETILHC K [eTEDOTEeHHO-
HaTATHTHULCKAM CHCTEMAM.

IlocrapaeMess OTBETHTL WA BOTPOCG: KA CTPYRTYPR CIOMK-
HOT'O XHMBYECKOTO MeXAHH3MA M COOTBRTCTBYIOINSH eMy Kuue-
THYECKOH MONSAH CBLIATTa ¢ OCOOCHUIOCTAMH CTAIHOHAPHLIY W
HECTEIMOEAPHBIX ERUHETHYECKHX 2aRICHMOCTEH, T. &, Ram Ha
BIeMEHTAPHERY DRARIHI ¢ HPOCTH MH RUHOTHISCKIMHE 58-
BHCEMOCTAME OPTaHHBYeTcs CIOMMHEOE KUHOTHYECEOS IIO-
REIEHUE.

B zavame wuurm (ro, 1) pacemarpuBaetca sBONWIUST OCHOB-
HBIX COTEIRATEIEHEIX TOEATHR XEMHYECKOH KHISTAKH, B TacT-
HOCTH KHIEeTHRT TeTeporeREOTs KATATHRA, HaTaraeTcs HCTOPHSA
BOIPGCH, HCTOPHA, NPENIIecTECBABINAA COBNAEHI0 aNMOapaTa
dopManbeeil rruerwrM. Jansl csements o MOIENN HMEeaILIoro
AfCOPOUPOBAHEOIO CI0H H O TEOPHH CTANIOHAPHBX PeaRri
Xopuyry — Tevruna, Haree (rm. 2} npepcrasrenm aumapar co-
BpeMeHHON (oPMaNen0l RHHETHRE, OCHOBRIBAGIHEACE Ma Rave-
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creeHuDll Teopur auddepenNRATLERIX ypasHeHmH, nmuednoi
anrebpe u reopwr rTpadgos. OTHeNBHO PACCMOTPEER SaRPBITHE
H OTEPSITBIC CHOTEMBL (Ka¥ DPABHIO, TONRKO B H30TEPMHIECKOM
ciayvae), OGpaTuM BHHMAHHE 4WHTaTels Ha 1Ba pPesyIbTata,
HMEIONIIX CYILECTReHIIOE 3HATEHNS,

1. Muorme BonpocH KWHETHRE CAOH(HBIX PRARINA B saBpH-
TETX. CHOTEMAX. MOAHO JaTh B TEOMETPHIOCHOM H3IOMMeHHH,
L CROE BPEMA DTC YRANLOCh CeNaTh NiIg ATATHTHYECHOH Mexa-
HUKH, TellePh 3TO CTAHOBETCA BOBMOMIEIM M IIA XAMHYECKONR
KMHeTHRH, ['eoMeTpHUeckoe AIIHMeRHe He TONLED VIpOTaer
NONAMaHHe, HCO H CO3MaeT HOBES BOIMOMHOCTH, Hampumep,
OA IDIAEEPOBABKEA DHCTePHMEHTA,

2. Cucrevsl ypapucHME KBASHCTATHOHAPHOCTH MOLYT EMeTh
MECKONLIRG peiiensil, 9To COOTEETCTRYET NeCKONLRHM CTalHo-
LHAPHBIM 3IaYEUHAM CHOPOCTE CHOMHOM DEAKIHN B OTKDBITHIX
CUCTEMAX (MEOMMECTBeREOCTL CTANHOHADUBIY cocTosuni), I o-
KazaHo, UTO HeOBXONEMH M YCICBHEEM DTOTO
ABARETCH HAaJlHYHe B MeXaHHM3IMe CONOMHOON pe-
ARIMHHE CTAfZHH B3AMMOFEeHCTRHSA PAaSIEYHIX
NPOMERYTOUESRX EBeulecTs OeranopuMes Fa 9TOM pe-
synLTate monpobmes,

C wouma 30-x rogom (paforer [. A, @pamr-Kamenemroro,
1. B. Benpposrua, I H. Cemencsa) xopomno mspecTHa MEOMKe-
CTBEHHOCTL CTALAGIIAPILIN COCTOANHIN, B KOTOPHIX IPCTERAINT
OREHOBPEMEHHO XUMHMECKNE, TeINoBwe ¥ AuGdyauomase Opo-
neccul [4], Oma wmacTombRe OYEBHNMA, UTH €6 MOMHO TIORAZATD
¢ua mERraxy, Tan, s HemaoTePMUUECKOM PEaKTOpe HIeabHOTO
CMEIIR I BABHCHMOCTE CROPOCTH TRIUIOBBIAGNENHA OT TeMIIe-
PATYPEL BRCIOHEHIMANEHAS, 4 CROPOCTE TEIMOOTBOA -— JTHEeH-
Haf. JaBHMCEMOCTH HTH MOTYT YDPaBHOBBCHTE EPYT Upyra Dormes
WeM B OFUOHR TOWKe, YT W GYAET 03MadaTh HeCROIBHO CTALNo-
HADHBIX COCTOAHUN. B Hews0TepMAYECHHMY CHCTEMAX BOIMOMKHEBE
W ABTOKONeGAHNA CHOPOCTH PEARUVE (Vike MIA DPearOEnm Nep-
BoTO mopayral. Boobuie TOBOPS, B HEM30TEDMWIECKIX CHCTEMAX
KpurTateckus 2QHeRIHI PABIEUYHOTO BHA — MHQKECTBBHHOCTD
CTANHOHAPHLIY COCTOAUNE, aproroNefanud — OBUIH XOPOII0 He-
CIeTOBATBl W DKCIEPUMEHTATLED, ¥ TEOPEeTHUSCKHN Vike B o(—
40-e romer. HorooTnio ke, TpelymIinel 0COSHANHA, ABMIOCH TO,
aro Takore pofpa s@dexTsl HAHNEHE B UHCTO KEUeTHUECKOI
ODNACTH, B H30TEPMIATECKHX YCIOBUAX, 0838 HCHAMAIOWEre BId-
SIS MAacco- B Termonepenoca. CefiTac HAROIIIEN KOIOCCANBHER
OHCTIEPEMEIITARLHLIE  MaTepuad, xapaktepusyoinniica usoetep-
MHTeCREMMA HpHTHaeckAMi adderramu. Tan, emle » mavazme
50-x romoe I'. K. Bopeckos u M. T. Cnpnoro [5] mamm, uro
RUHETHRA PEANINE ORMCIeHUsS BOJOPOMA Ha HAKENEROM HATa-
FHszarope oTamuaeTca npuTHueckuM sddexrod. B maoTepMmue-
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CHNX VCIOBHAX IPH OUPEeIeHNOM COCTABC TAROBOH  (Dasmi
OPOMCXOOBET ¢CKAYO0K BHUB» CRODPOCTH pearuzn, OnHoMYy F To-
My JKe COCTABY Tasa COOTBRTCTEBYIOT DPESKO PAasIHYalOIHecH Be-
NHIEHLL CKOPOCTH DPeARITHE. J9T0 H eCTh MIOMMeCTBeIHOCTL CTi-
MEOMApHLIX coctoammi, Merngeress & TOPAXOR PEARIHE — OT
MePBOTO K AYmeBOMY. TaRie jKe ABIBHHA OBIIN HAANEHs B Hi-
meTnke pearnug orpcgeuns n oruppriponanus CO. TTo-sumpnyo-
sy, Jonnc (CITA) 6pix mepseiM, k1o HalGmiojaa TARIe ARIETAN
(30-e romer), OMWAKO ers HKCHEPEMCIITAIRUEIE TAllBIC BOCIPH-
HEMannck ¢ nenosepmey [6, c. 183], Haxomen, yie s mocaen-
Hee BleMA B. B. Bapeaxo u 0. E. Bonogum, paspaforas crie-
HAANRHEIH ANeRTPoTepMOrpaduueckuil  MeTOX, IOKA3IH, YTO
CYIIECTEYIOT HpETEYecKUe 2(DeRTBI YMCTO KEHETHUECHOTO HpPU-
mexoxenns, OHE BAINY, uTO HLIHIE DA WATAIHTHYSCREX pe-
AKIHH THYGOROTO ORECISIN CHOCO0BH K TAKHM FIUMeTHIECHEM
4PEBOTIONEAMS. B peaROul OKECHeIHA oMMEARG o ITATHHE
OHH HAGIIOJANE THCTEPeSHC: MePesoN HZ ¢BePXHercs Craimuo-
HEAPHOTO COCTOSHWA B ¢HUGHHeey T 00paTHO HMPOMCXOTHT TP
pPasHblX 3HAYEHHAX HapaMeTpOoB. HHI‘IGTH‘E@C‘I\"HB 38BHUCHMOCTH,
NMOIyUeTHEE HPH YBReINUYeHWT HapaMerpa # HPH eT0 VMeHkIe-
uEH, pasmEgatores. JtH BarTel oTpakentt B ofzope [6];

B 50—060-2 roper momyyensl mETepecHeHINHe HRCITEPHME-
TAJNRHBE NATHBE NPH HCCHEOBAHNE OeROTOPHX TOMOTEHIBIX
KaTanuTaveckux peasimil, B wouree 90-x romor B. 11, Benoyeon
OTHPBLI M30TePMHEYECKES ABTORONeDAHNA B RATAMHTITeCHOI -
PRAKIINE OKUCIEHAS FHMOMHON RUCAOTH OpoMaroM (HaATANLsa-
TOP — MOHBI NepHA/, B TeveRde Kkaroro-To BpeMeum padora
E. II. Benoycopa, onyGarkoBaHimad B MaTOTHRARTOM I Malo-
QUTACMOM SEMHKAME HINAUHE, OCTApalach e3aMedeIlHOi.
A, M. RaGormmcxed ¢ coTpyAUMEAME O HINIHATHES
C. 9, Hluons mpogoa:EmIn HEcTegoBamie arol peanmur, Omu
MOKA3AMHM DHECOGPHMEHTATBHO: ecThL 8BTORONedawmis, o00ycIos-
NMEHHBIe CHOMEWM XUMHSMOM peawuun, OIH [OCTRONIE Kate-
CTBCHITYVIO ME),TB:M&TH‘IQGI{YIO MOmeab, OCHOBAHHYVIO Ha 3aKoIe
neircreyonus mace [7]. Bosuug suseliingii muTepec ® ¢uMen-
uolis pearmuzm Demdoycosa — HaloTHRCRONO B aBTORONEOAHMAM
B xumMen pooGme. Yueao paoT, MOCENIEHHEIX Peariui Deko-
yeora — H{aGOTHHCKOTO0, NepPEeBANHI0 33 UECHONLKO COTCH.

Yupolernan ¢xeMa peakKiud B CHCTEME {MATCHOBAL KHCIG-

a (MHK) — 6pomar — mousr Depusy kveer, no HaoTmiexonmy,
BHI

Ioee 225Gt I G Ge

B peannzu 1 o0pasyores HpoayRTel BoccramoBnenms BrO; -
—Br,, HOBz. Oun Gpomupyor MK ¢ ofpascranmem ee Gpov-
mpomssogreix (BMK), B peawummn IT ofpasyercs wurudnrop
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peawmne 1, mrpaommit pont obparmofl ceasu. Bemm B cncrede
muoro Ge*™, to mmoro mw Br—, m peawmma [ saropmomeda. B roa-
ile KoEnoB, womwmuecTRo ('™ mapaeT no HIPKHEro TIGPOIOROIO
sHadennd, mayaer ¥ koumenrpamas Bro. Torpa peanmua [ wmer
¢ GonBNIol CROPOCTLIO H BCE HAUHIACTCA GHOBA.

Brani oTRPRITEL aBronoIe0aHHA @ B TETepOTeNHEX HATall-
THYCCKAY. pearmuax. Xyro # Buge (OPI, mavaxe 70-x rr.)
Hann aeroronebanng B peakupn owrucaends GO na maarnie
[8, 9]. B 19731975 rr. M, I'. Coiwunko # cOTPYTHAKH HCCTa-
HOBONE aBTOKONeOaHRA B DeARIHH ORMCICHHA BOTODPONa e -
rexe [10, 411

JRCOePEMEHTANLHEE Aalunle DBemoycosa — HaGormucroro
CTANM OJHMM M3 OTHpaBueX mydxres mas Mo Ipurosmumis w
€r0 IMEOJBI B HCCHENOBAHHAK CIOMHIOTO AWHAMHYECROTO TOBEe-
JEEED XUMUTECKMX CHOTeM 4BIALFK OT DOBHOBRCHAY. JIMEHHO
88 BTH HCCHELOBAMNA, HANCATIEE CBOS OTPAMCHNS B CePIH MO-
morpaduil (IBe E3 HUX TepeBeeHtl Ha pyceRuit Aswr [12, 131,
W, Ilpuromun cran mepasuo HobeleRcRAM IayReaToM,

JEs RauecTBEINION HMHTEPUpPETANHH HMIOTEDMIUBCKHX K-
tuecruy addexros V. Hpuromun npnsrer MeXauasMin, BRIG-
YAWITHE ABTORATANHTHISCRKE cTaglu,— «OPI0CCeIATOR H «Ope-
ronarops. Haspamaa st ofpasosanm Tan: ¢Bpmecenss + 4oc-
TuEIsgzopy, «¢Operory + ¢ocuunudgTons (paslEumeie TPYULE
mecreyoratenel paforamn s Bpwccene n Operoune). Cmepyat
OTMATHTEL, uTo emme B Hauarme 40-x ropor f. B. Serpgosuu
onyONEKOBAI PaborTy, B KOTOPOH MOKABLIBAMA, UT0 aBTOKATAME-
PHYECRAS POAKUMA M B H30TePMUUYSCKEX YCEOBILX MOMKeT IpH-
BOJUTE B KpurTmiecknm adderram [14]1.

¢Operomatops W «GpPHRCCEIATOPY, AETALLEC PACCMOTPENHELR
g mone M, llprromuna, asiammes TeM me Memge ‘lpBSBBI'LIaII—
"o YMoapHTenbmblMk cxevamu. lloaToMy  cranma  arTvannuiof
Baaua HCCHAeJOBRINE TOBNelHA KAACCHYECKEX YpaBHEInd xi-
MIMECEDH REUSTHRN ¢ BRIEGTEUHEM CTPYKTYPR, OTBOTCTREHEHBIX
sa moApTewHe KpurHYeckax ndderTon. PeayILTaThl TAKOTO M-
CITeOBAUHS, TMpefcTaBleluiie B T, 2, MOTYT OHTE HCWOIbAO-
BAHBL [PE WOTEPIPETAUUN DKCTCPUMEHTCR ¢ KPHTHUBCKHMIL
ABECHUAMIL

Ilrs nBoefiHEX MexXaHHSMOB ITOKYI&HBL GprIﬂVPH]_)OBdIHIH
(OPMEI CTANUOMAPHEIX KANGTHTeCKNX Vpakdewud {rm. 3). Dru
POPMEl MOZBONAKT HEMOCHeNCTBSHEC (42O CROPOCTRIO py‘[hﬂb)
SATHCHIBATL CTAIMOHAPELLe KUHMeTHUYeCKHe YPaBHeHHMd La OCIIo-
Be CXeMBl DPeAKIHN, MUMYd TPOMOZIHEe HPOMEFHYTONUILIE Bhi-
qucaenda. OpiTake TEPedMymlecTBO Taxux (OpM He CToiLKo B
MPOCTOTE BATHCH, CHOILKO B TOM, WO HA 1IX OCLOBE MOTYT
ORITH  CEemadsl  paiuulibie  QUISHRO-XEMHUYRCRIE  CNENCTBIL,
B WACTHOCTH 0 CBASH XAPAKTCPICTHI JCTANLIOT0 MEXannsma
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0 HAGIIoZAeMEK REHeTHUBCKWY XapawTepierus. MarepecHos
¥ BANKHOE CBOHCTS0 CTPVETYPHPORARUEIX (POPM BAKIOUAETCH B
TOM, 9T0 OHM HRDJTAJRO HPeGTARAA0T, Rak «COGHDASTCAS CIOM-
Had XHMUUEcHas Pearuud 2 npocTsix. Tar, IA OZHoMapIIpyT-
HOTO NHHeHHOrO MeXaHWsMa VHCINTEIb CTAXHOHAPHOTO KHHe-
THYRCROTO VPABHEHHA ECETNA COOTBRTCTRYET KHHeTHYECKOMY
BAROHY OPYTTO-PEaRIy, KoK el §5l ora ObliIa TPOCTOH W 0N~
YNIANACE BAKOHY REHCTBYIOTIEX MACC, JTOT B UHCITRTEIA
COBEPITIERI0 HE BaBHCHT OT TOre, CROELRO crayiuit (Teieava,
MELTHON) BXOTAT B OJHOMAPTIPYTEREH MeXaumHaM, SHaMeraTelh
MRE XAPAKTePHIYET ¢HeNeMeHTAN®OCThY, GTDAKAR TOPMOAEHHE
CEOPOCTH CHOMION WATATHTHUCCKOA pearknid HCXOMMEIMH BL-
TECTBAMEA T TIPOIYETAMI.

ABTOPBL MPegUOIaAraior BO BTOpOR HHHTE, HeROCpE/CTERHEC
TPONOLMATONIEH [TRNHYI0, H3NOKITL PEIYIBTATHEL JBTATLHOT0
[ICCABOBAIINA  CTAITIOTAPHELN U FesTalMouapielx  XananTepH-
CTHE THUIOBHY HeldHeHHBIX MEXAHESMOB H REHETHUeCKHX MO-
Aened, Oxasamoch, UTO M3BRCTHRIE ancopOuHOHHEN MexaHnsM —
MexamrsM  JleErMwpa — XHHITRTLEYI(A — ABIASTCT  n0pocreil-
M, obecIleTHBAININ  MENKECTBEIIOCTL CTATMONAPHEY  CO-
TOZNEH TOBEPXHOCTH Karagusatopa {¢RaTamuTHueckui Fpur-
repy). Dern gowoauwths aror MexammaM «Oydepiois crajmei,
or G¥reT npocTefiiIiM MeXanmsMeM, 0GeCTeUUBAINM aBToR0-
mefaHng CKOPOCTH peakiiny {¢RaradnTEIcCHM OCIIIIATODS ).
PazprBacmble MOIXOMEL HMENO CMBIGH WHCHOXLIOBATH JUIH LIOHH-
MAHTH KOEEDETHLIX KATAIHTHYECHHX DeaRINH M IDPeRIe BCOTO
peartHil oRucTenus npocTeix Mogeryn (Hs, CO) ma weramrax,
CobGetrenmio ¢ paBor Jlenrmwopa (10--20-e rojs) m mavanach
KWEETHKA TETePOTEHHOTC KATANHza. [0 CHX TOpP aTH PearIni,
ofmapy:MABAlIOHe BCe HOBHE HeTPUBAANBEBIE GBOICTRA, Tpen-
CTABAANT TRATHDEOTHB obbeRT mecnemopanmd (06 atTom Mo~
o cyUUThL 1Mo KauvecThy nybauranmii B «Journal of Catalysiss,
eMpmernre n waranmses w o «Surface Sciences?). Mmewno uo-
ATOMY BO BTOPOH KHUIe TP IOTaTAETCH HATL ORPOSHEIT Axa-
M3 RAFCTHYecKol MojeTi pearmmn oruciemig GO ma merat-
nax VIIT rpyooe.. HawecTBeETsIl 1 <HCASTINE ANANE TIOKA-
zprzaer DoNbmoe PARTCOGDABIE CTRTMONADPITLIX M PETARCAIHONL-
IWBIX XaParTepueTHR, [ToCTPOSELe RHHETHIECKIC MON@NH OITH-
CBRIRRIOT BRCUEDUMENTANbHEE NAFHBIE, ROTOPEE IOIYYeHB! KaK
B. VEOOBEAX Taybororo BaryyMa (ma mertannax [t Ir), rax w =
wopManmeEey, yeaosuax (Pd-copepmammnil xararnsatop).

Mer KpaTRO TepRCcRAasalll ¢CIOMOTY 3AMYMAaHHON 4THICTHEY,
Yrto sKe ABHNGCH CTHMYROM €e Hauucamng?

Bo-nepewry, ofmwl STEPEC B HECTATTHOEADHLIM ABISHUAM
H 0X MOAeTEM. XHUMHISCEYH HeCTAWMOUADHOCTh Heo0XOMIMO
VIHTHIBATH BO MEOTHX CIYTAAX — P UaVETEHHH ARTABHOCTH
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KaTaIusaTopa, NPV PacueTe UPONeCCoB B TCeRA00AIn e HHOM
CHOE, KOTIR SEPHO KATATMsatopa «0eITaeTciy B IOTOKE peak-
HHOHEON CMeCH H MOHeT ®e YoUeTh NPHATH K CTRNNOHADHGMY
COCTOHHMIG, ITPH ABATA3E TEPEXOHLX TPONeCCOR M B polleHER
mpobreM peryirwposasis. Herde BOIHWRIA W PASBHDBACICH He-
cranuonapEas Texwoaorusa [15, 16], . e. texmono-
THS, NPeIVCMATPHBATOIIAA TPOIPAMMAPOBANHOS MSMelleHre oa-
PAMETPOB  HPOLECCa — TOMIEPATYPE!, CHKOPOCTHE TIOTORA, KOH-
nesTpanmi. PasswTie TaRoM TEXWOLOTHN MeBO3MOEHIO 063 dc-
HOTO HDOHUMANHA HeCTATTHOHAPFOr0 MORSAEHHA PeaKIIHH.

Bo-propsix, weodxonuMOCTs OODLACHENNST KPHTHYECKNX HB-
JIeHH, HANJeHAEX B 2KCOePEMENTAX ITOCIeIHET0 BPEMEHH, BEI-
SEIBRIOINHX 0fumail matepec. B eMemaod ofracTil — TOMOTSHHOM
KATATESE TMaROMICIIO MHOrO (DEKTOB TAKOT0 DPOEA IPE MCCISIO-
pauuy peanrun Bemoycosa — fMabornmeroro. Murepuperanes
arrx (JAXTOR MEBIGTHME TONBEO B DaAMKAX HeIHHeHHHX HecTa-
LHOHAPHBIY MOJBIel,

B-rpersix, coferBennoe passuTHe TeopwE uddepeRnmans-
HBELX YPABHEHHE MPENOCTABUIIO B DACIODSMKEITNE XWMHITecKkoll
KHEeTHRH oBLH Momusd arnapar [17], wotopeim wage 6umo
BOCHMILROBATLCK. JTOT armapar — xe rounko yaofumoe dop-
MAILHOR CPRHCTBO, Ha HeM GYNeT OCHORAH M CONEpPHATeMbHLI
VOUATAIHBIE A3BIK.

OredecTBeHHAL THROIQ XUMHUECRON KHIGTHKH HUMEeT YHIl-
KaiLIEE OTHT WHTeDIPeTANIY KOMKEPETHHY KATaTHTHICCKEX
PeaNOMA ¢ TOYRE 2BPOHEA KOHTENIHMH CTANIHEOrNe MeXaHMAMAa
{pagorsr M. M. Temunna, A. . eavtmrreiina, C. JI. KemepMa-
na)t. B macroamefl ¥uMre geNaeTcd MONBITRA OCMBICTEHES BTO-
YO OIETA HA OCHORE COBDEMerHeH (OPMANLHOH REHeTHRN
cao:uEIx peantui. ITockoNpry aBTOpPEl aNpPecOBATH KHATY XH-
MHEKAM ¥ MATEMATHKAM, XOTenoch OB, TTOOBI I T ¥ NpPYTHe
IIPOYRTANN B ¢10 KINTY.

PesyrpraTer, unmomenusle B 3700 KHUTe, KaK HPABHIO, Opu-
THUANLTIR. [ ril. 2 1pejeTaRIeHE HeKOTOPHC DE3YTLTATEL COB-
mecTHRx pador asropor (B, W, Bawosa n I, (. AGromcxore)
¢ T. A, Awxpamosry, » 1n. 3—c DB, A EpcrErmeensiv 1
A, G, Hocronrin,

Aprepsr  mRpaanT  Graropapaocts  Asurce Hurozaesze
Wraropoll, Baagumupy Auaroakesuuy Eperurueeny, Baamummu-
Ly MH\anJmBzmy Hepeenzy, Boagmyupy IfIBaHOBut{y Emxoxnny,
fles TBOPULCHOTO COTPYAHHYECTBA ¢ KOTOPBLIMH 9Ta KHHra ©Opa
OBl Hero3MOMsHa.

Pasnmuanzie pesyanrarst gumrw obcymgamuen ¢ 1 K. Bope-
cwossry, A. M. Tempbirrelinom, . B, Seargosuuen, A. A. Wsa-
moset, B. 1. Weawosem, C. J. RKwmoepmamonm, 1O, Ul Marpo-

B Cm.: «Teopua cragmounapunix peaxumity M, M. Tewmrama [18], ce-
puw mogorpagui C, I Kanepmana [19—21]

¢



com, B, . Capwenro, M. ', Cmrmexe, M. M. Temuumem, M
ABTOPHL BELPAHIAOT CBO NPUSHATEILHOCTD.

Anroper Gaarojapast Jlwdosn Asexcanmposse Camoxmmof

3a DOTBIIYIO TOMOME B 0QOPMIENNH PYROLHCH 1 PeJaKTOpY
nanarensetsa Jlanun Bragwmuposne lammwoit, ssgsmell ma
ce0A TPYJL ¢e peNanTHPOBAHEIA.
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Taasa 1

PASBATHE OCHOBHBIX IOHATHIIMI
XHMPBYECKOH KHHETHRH
TFETEPOTEHHOTO HATAJM3A

§ 1. 9TANDI PASBHTHIIL
OBINEN XHMIEYECROWM KHOETHARMA

CROJp Jaxero cHeAyeT HATH B IONCKAX HCTOKOB HAYKED
¢«Ifpormioe — 510 WOJA0Ier TayOUHEl  HEeCHARAHEOR», — THeAT
Tomac Mauu, sagrnag poman «Mocud u ero Gparssas. B ormo-
IMeHTN XUMMICCHOR KENeTHRE 2T0 He Tay Y& ¥ Bepmo. Homeu-
HO, MOJ{HO IIPOoCHesXHBATL ee JadeKHe HCTORI (OT SMUE}J‘OHH&
M OAPHCTOTENT), U0 HATAKO 9T0H HAVHE COBePIIGHUO Olperme-
aesno — 50—70-e roger nponnoro Bexa.

(cHOBNEIR TOMATAA XEMHYECKOH HMIETHEH Rar HayRH cfop-
MYJIHPOBANE HMMEIN0 B T0 BPEMA Ha MaTeprane mujrodhas-
HEIX OPTaHUYECKUX Peaxllui.

Muoweps xummuecrolt xumernrn A, Bmrpawcomn, JI, Duas-
reaemit, A, Cenr-Timep Hdesmas, M. Bepwio, JI. Tlean pe Cem-
e m, maxomer, aBTOpH saxoHa peficrema mace H. D'yapn-
Gepr u I, Baare ofwernrtom cBomx mecuenosamuil prfpamn To-
MOT@EUEIE CHCTCMEBI — Peakiud sTepHHEANHN @ o8pardsie UM
PeAKITYE  OMBITENHs, PRAKIHI0 TPEEPAULGHEA TPOCTOHKODOTO
caxapa W T. 1. Haw TPABEIO, 9TH DPeakilgd ORITH RaTampTHTe-
ey, Hatagrs rar ocobniil xuMEYecREE (QeHoMell, COCTOHUINT
B pPe3ROM MSMEIEeHNM CHOPGCTH XUMUUECKHY Pearnmuil B mpiu-
CYTCTBHH TICROTOPHX BeU[eeTs, OBLT BBRIZENEH JHUIL IIe3aT0AT0
go srore. Bepreanye B 1836 1. nmepsme ymorpeluwi nouArhe
«KaTaTEs» B cTarthe ¢IlewoTophie welecnn of OmMHOH cmie, melff-
CTBYIOILEH 1pKH 00paZORALMN OPPAHMUECHINX COGNUIENHI B MR-
poff mpEpone, WO 10 cHX 1op e savevermof» (npT. wo [1,
c. 201).

Wayaerde «yCHODENNA» XHMHICCKME PCARINHH NOMKEO OBIIO
czocoBCTBOBaTL OCVBICHETHI0 CAMOTO TIOHATHS 4CROPOCTL pe-
AKIIAE® 1 IDOCTANOBKE CICLMANBHELX BHCIePEMenTOB. Homanyii,
MORHO JA'Ke CKA83aTh, UTO HCCHe/0BAHHE fABNGHEA LRaTalHsza
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KATANMSHPOBANO DASTATHE XHMIYRCKOH rumernRE V. A, Do
AMcony TpumagEessar ¢Iopa: «Muoro cymecTByer CRUICTEILCTE
TOMY, UTO HeODXONMMO BPeMS IS NWMEMECHOTO nedcrensd, HO
sroT obmeupuanadHEl (QaRT 11¢ YUHTHIBACTCA B 00 BACHEHNIT
aprenmiy? (2], A, BEIsAMCOH, TO-BEIEMOMY, OLUT IEPERIM, KTO
yroTpedu T 110 OTHOIMEHN® ® TPOUECCar XUMHTECHHH TepMIH
«THHAMEKAD B OFROM K3 Hambomec PACTIPOCTPAHEHHBIX celffuac
agavennii {(EecTANUOHAPHEOE TPOTERAINE npomecca), Pafora
A, Burpavcoua Tar @ massisaetcs ¢CoofpasKeHmT N0 IINHAMHE-
e XUMWH Ha TPEMepe TeOpPHH 5TepuQURaHLY [18511.

Tlepsag KoqHUECTBEWHAA SABHCHUMOCTL LA CROPOCTH pealt-
aAw (ReTaTH TOBORS, TaXiRe wataTETHUecKOH) BUepBEe ObLTA
nosyuena, Io-BAmEMoMY, J1. BUILTeNbME IpH  HCCTCTOBAMII
NefCTREA RECHOT HA TDOCTHHKOBHIE CAXap. S3aBHCEMOCTL AMEma
BITH :

_dZiAT =M - Z - 8, (1.1)

rae 7 @ S -— ROEETECTBO caXapa M EHCHOTEI-RAaTaIH3arcpa co-
OTECTCTBEHIO; [ — BPeMA  DPearIHE; M {mo BuasrenbMml —
cpejHee KOJNMUECTBO CaXapa, KOTOPOe ITOIBEPranmoch MIBEPCHH
I Touene GecKOMEUo MATIOT0 TPOMEHSyTia BPeMelH IIof Nef-
CTRHEM BTHHHTAOER HOHIEHTDAINKE HATANASHYYIOMEH KICAOTE!
{gapucHMOCTE 1 OO0AHAMSHNA AHLL IIAMI TT0 KIUTS [3, ¢. 1410,

Padory JI. BmisrembMu BHOCTEJCTBAIT  BBICOKO  CHEHEZI
B. Ocrsamsn. «Mbl TONMRHEL,— OWCAT OH,— CIOTATD Bumnrenn-
MI COSTATENCM CHOPOCTH XHMUTECKEX Deaxmud [4, ¢ 28], Ho
CerBanhy OPUEHABRN, YTO «HCCAS0BATIE BanbLrednLMI 0CTa-~
10ChL GOBEPIIEHNO HEe3aMeTeHlUbIM, X0TA OU0 1 Grmmo onyGIaKo-
BAEO B TOBOTBEO DPACTPOCTPATEHALX «ATHALAX graunry Tor-
reanopda.. He Obuno oMo H3BECTHO M TTORIMTEHTIINM TCCTEI0Ba-
TexsnM, PaszpadATEBANIINM OJAHAKCEEIE C HUM BaNAUH. Alocne
TOTO, KA¥ 2TA OTPACTH SHAHNA JhUIR HACTORBRG e DAIBITA,
wro CTanE TOMYMLIBATL ¥ 00 UCTODPHI ee, BCIIRITA Ha CBET BTA
penosmrad pabora Bmsrenpmimy [4, c. 28].

BUIpreasMI GIYIIAT CRAZH CBONY HCCAEMOBATIA CHOPOCTI
NCARIHT ¢ THONIMAHTeM TPIHPONE KATATATITECROTO eficTREA.

1Y Haranns RATATMRAPOBAT PASBITHZ XHMEHCCROE HKUACTHEI, IO He
OPETYIET ee R OaaromapmocTi. Dagmprtas © JAATMTOILHON CTETCHM ¥
MATEPHATE RATATMTSTECKIE PEaRIING XIMHICORAA KIHSTHHA He aTPamala
roro aKTs, W0 OHE DBUIE HATARNTRYECKHUMEL PainuTe cofCTEEIUO Ka-
CATATHICCKON KHHeTERE HAYANOCE JHIDE BO BTODOM HNECATHIOTHE XX B

2 FIpm WATOMMEHHTT OCHOBHLIX 9TAOR DAIBATHA YHUMHUGCKOH HmHe-
TWEN MAL POIINNHCH HCMOILENBATR MOCTATOTHO GOIBIIOR WHCIHE I(HTAT,
MOCROMMPKY BCTOPHMRCRES BOTPOCE UPeICTABIAIOTOS ACHee B CBETE HEUO-
CPOACTBUERMY CEHASTENBCTRE, & Ap¥LOl CTOPOHE, MHl HOBEDTUIT IM3PETL-
N0, TTO JIe MITTPYET THITL TOT, KT0 CAM 10 NagerTeH GoITh MITHDPYE-
MBI,



«fl jommen mponocTaBNTL CYmITL 510 Xmaukaw, MOTYT s Tait-
JEHERR (POPMYIN, W CCHH MOTYT, TO B KAKOHE Mepe, HaiiTi
TPUMEHEIe [ APYUHX XMMEYeCKUX Tpomeccos, OIHaK0, Bo
POAROM Cllydae, MEe ROMETCA, CIONA JOIUKES TPHHATEEMATH
BCE T€ [POIECCH!, BACTYIISHHEe KOTOPBIX NPANHCHBACTCA -
CTBIE) KATAIHTHUECKOR cuasry (mat. o [5, ¢ 99)),

Beprio n IMeaw me Cem-iRume ® 18621883 pr. H3Y YUK
DABROBECHA B DeaRNuAx srepmpuramun, B paborax 1S62—
1867 rr. ynoatepr u Baare, OIUPAACE Ha SRCHePHMeHT Beprio
i Iean pe Cen-Muna u cobersonime AAHHBLE, JATH HaTATLHYI
GOPMYNEPOBRY 3axOoHa meheTeEm macc®

Papziosectie 00paTHMOH PeakmuE npecTaBieHo B BHTE pa-
BOHCTIBA CIIL «CPOZCTEA®, NeHCTBYIOUIMX B TPOTABOTONOMKHELX
HAITPABICHY AN

kpg=1F'p'g" (1.2)

rie p, 4, p'y ¢ — «ueficTRY OIS Macows pearsrror %, k" (mo-
sdhurmentr cpogersa, ABIAONMECH OYHRUEAME «CHA fIpHTA-
CIHAY PearenToR),

B 1879 r. l'yasabepr w Baare saveru 31y (QopMyJIIpoBRY
OCIOBHOTG BAKOIA XWMHTECKOH Deartmn cospemenuolr. Oma Ga-
SHPYETCH Wa Hjee TIOFRIMHOre papmosecus, [os coemwmenus
HCXOoaweIX Bemtects A, B, C, ... .. » BIATEIX B CTEXHOMET pHYe-
CROM QUHOoLeri o, B, ¥, 1. e. aA+ 3B+ C, ckopoers v pe-
AR TIPeNCTABTIIACE

v = Kp=girt, {1.3)

XUMIMCCKAS RENETURA BEIRPHCTALTHSOBATACD B RIACCIECHIY
paborax Baur-Tofdpa u Appermmyeca v 80-x romax APOITIOTD
pera. Wveuno B vro Bpevs Gsur passacuern PUBETeCKII caBrcT
TOPANKOB  DEAKNUH T BEENETO NOHATHE HUCPIHI ALTHBAIILL
Uneiizoe comepmarme wunrn . T Banr-Todga (1884) «Ftu-
des de dynamique chimiques («Ogeprn mo xuMmTeckoi NI~
wawer) [6] axryatsFo u momsmme.

Baur-Todd seriemns ocnoemsie THTbr HOPMAALEROTD XHMH-
decrore  mpespamensa («la transformation normales). Taw
HISBECTHO, €My UDIHANTCHAT «eCTeCcTBeHHAS» KiaccHBUHaiis
TPOCTEX (DIEMEHTAPHEIX) DPeARINA — 110 THCTY MONEKYI, OIHO-
BPEMEHEO BCTPEUAWIMLCA B peakman. OH BOIBAEYI CIeayio-

N HememsayeMuti savactyio TePMHENE ¢3aK0H FeflcTayornus macer —
NeTOTHE Wepeson repmanos «Masswirkunggesetzy (mem.) 1 «Mass-acti-
on-laws (anmin). 97I TepMuTLL CLeIyeT NePEBOANTL RAK ¢3aKoH JMefleTnms

maces. Ha aro efcroareascroo maute muumamme ofparay A. A, Epneme,
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UIHHA TPEEMET: X0 XUMHUSCKOTO NPeBPAINEHI XAPaKTePHEY-
eTCA HCREUATENLHO THCAOM MONERVI, TPHE BaauMomelcrsdu
KOTODHX IPOHCXOTHT tiperpamterney [6, ¢, 4014

Omnmaro cam e Bawr-Togd upumien w pmBogy, uro Hafirwo-
N4eM0e XUMBEUECHOE MDEBPANIEHHE CAEYeT HTOMY TPRHIHIY
E JOBONGLEHO PeTHmE cnygagy., Ipmiuma »TOre pPacxoMyIeERT —
BIAUARES CPeIH Ha CROPOCTE PeaRIH.

Omun w3 mamboxee yuorpebmacverx Bawrr-Lofdom TepMu-
HOB — BOMyIlawmue meitcrsust («action periurbatricess),

Mo mumenno Baur-T'odda, <HopManbmbie UPeBpamemuA ocy-
MECTRIANTCA UpesBEgaiine peguo..» CHOPOCTH pearnium fo
TAKOH CTeleHr noneepraeTesa Pas. JEIHEIM BJIBAHITIAM, 9T0 H3y4e-
HIE XOIa OPeBPAINEHAA CBOMUTCA THABHBIM 00pasoM X Huzyie-
nuo BosMymWaminax meictemit [6, c¢. B6—57). Bamt-Todhd wme
OCTAHABIABAGTCA HA TARUX OUEBHAABIY [IA HeTo 4<BOBMYIIA0-
IDHX JefcTEEAX?, RAK HErOMOUeHHOCTH, HEH30TeDMETHOCTh, Ha-
THYHe MOMOTHATENLIOR peakiiumi. [ViaBmpoe, UTO 3aCHYRMBAET
CTeNHANIDEOrC pPACCMOTPeHHI,— BIUAHKe CPenbl IIa CI{OPOCT}J
peaRuE | «Ipeskge Bcero, melicTBHe cpefbsl HBHO XHMHUECKOH
nprponets [6, ¢ 371),

Tarosa mpuEmunwansiad wosunug Baur-lodda., [lrx co-
TPEeMeHHON KUHETUKN IeTePOTeNHOTO KATAMKS] COXPAMAIOT CBOR
3HQYMEHHE ero cXoBa: ¢.[BraAmime cpemm ma ¢KOpOCTH HpeBpa-
IeHHA 110 Mepe COBEePIIeHRA MOCIeNNero AsngeTcA Haudonee
RAKEOEIM M Hawdodee peanbzuivy [, ¢ HTL,

Hawxounen, Bawr-Todd mcemenopanm Bawamme TeMTEPATYPEIL
M3 X0 YHEMHUYSCKOTO IHPEBPATNBHHA ¥ TIPHINeN = OyHIaMen-
TAXLHOMY BHBONY: <« TeMmepaTypa pomssia DAWATD IOCTeIEH-
Ho, & we puesamnoy (6, ¢, 411, :

Bamr-Fodd u Appermye, passusmmuil ero mjew, VIBOPMIA-
TH, UTC TEMIOepATYPAa HMe ecTh NPHUMHA DEaRNMIL, TeMIepaTy-
Pa — IPHYHEHA H3MeHEHWd CHODOCTH pearuru. Momro comocra-
BHTH HY BEEAK B XUMUIECKYI0 RHNOTHRY ¢ BREIANOM I agmres
B MeXaHuwy, RoTopeil mrcan: ¢Cuila — me TpHIMHR IRNKEORS
Tell, a TPHYMHa YCKOpPeHEA». (efvac OUCEHANO, UTO BEIBOIL
Bagr-Tofda u Appemmyca cOpaBemIupbl IS HASMBHTA PHBLIX
pearmud. Yro me KacaeTCA CIOMKHLIX DEARAMi, TO 2aBHCEMOCTS
HX CHOPOCTH 0T TEMIOEDATYDH MOEeT MEeHATLCA M CHAaTKOM
(rpuruveckue adderTs).

H. H. Cemenor, xommenrupys wrury Baar-Todda, ummer,
TTC GIPH ee 9TeHHH BOSHHUEAST TAKOE OIIVINEHIIe, GYATO ero

9 HamoMEEM, STO RTOMHO-MONEKYISADEAA CTPYRTYDA BOMESTBL B 870
BpeMda elle Be Gelia DRCHePEMeHTANLHO JOKAZALA., [aMe KB MECATHIE-
THA COYOTa BeNHENH xumuy B OcTBaIR[ NLITAICE CONATh ¢XOMOW 6oa
MOTERYIN,
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{r. e. Baur-l'oddal fombire nnrepecoBafd MpUYHHL HedOD-
MANLIOrG XO0IA PeaxiyTd, BLIACIENHE NPRINE BOSMYIIAIGLIETO
HEeHCTEHA, YeM manpHefimee yrayOnenme TpegcTaBienHii o ®OD-
MadbLHOM TCNCTHY, KOTOPCE OF CYUTAN B CYUIHOCTH CAMOOUeBW]-
neims,... ¢Banr-Fopd vrexser 8 3 pasa Goisile MecTa HeHOp-
MaxbpHovy moseremn© peaxnuiy [7, ¢, 7], DToT saMewaTembmbIi
PRI, TpefeTasIeH i 3 kuure Bamr-Tofda, normen GuITE,
MO HAINGMY MHEHHI0, 0¢000 BHJEIeH B COBPSMEHHON XHMHTe-
cwoit mumeture. Ilpm aToM, camo cobolf pasyMeercd, HM30M[peH-
Hax TeopHA NONMKHA OOEPATECA H& CTPOTHH HRCIePHMEnT .

Hayanmpmerii mepaon xamumvecroll wumermin (1860—1910),
BEIAGHAGMBIH 0c080 B PasduuHBIY TEPHOTUBAIUAY €8 HCTOpHH
{car, manpumep, [8—9]), ABEIACTCA KOMILBEIM IAA TOHHMAHISL
IANGREHITET0 PasBUTHS »ToH HAynm, B 9T0 BpeMa cosZaeTCH
dopmanpmas Kumerrka. flemoern (i TeMIOTOYNCIOHHOCTE) OG-
HOBHBIX KONIenmwEil, NeIsH0CTh CBORTO MPEIMETa OTAHIAST XM-
METeCKYID EHHerwry wnepwons Bamr-Togda mw  Appemmyca,
B mocmenyioles HCXOJLAs NelLUOCTH FTPAYHBAETCH, NMOHBILA-
BICH MIOTO «RUACTARY: KUnwetWRa rasodasumx o srugxodas-
HEIX PEARDME, Karamwurmrdaccxasd, (QepuMelTATHBHAS, DIEKTPOXI-
MiTeCcKaA, TOIOXHMHYECKad, IMIA3MOXTMETAeCKarsl W F. [T,

Bee ony pazmuvaivch sRCTePRMeHTRIRHON TexXIHKOM 1 ene-
HWAJLIBIM A3BIR0M, OI[H?[I{D CHTYVAIIAA BHBH.TIGHCI{DIH 6H]IIHT'I BCE
e He BOBHEKNA: CKPETE RONTEnTial, BREISUNYTLIX B IIEpPHO[
CTAROBIOHES XUMHYECKOH RWHETHKH, OKASANNCH IOCTATOUHO
opoumsrve. Jrd XEMERA-KHHMSTHR: W 70 CET0 BPEMENN SHAYTE-
MEL [Bé KOUTETIHEN:

1. Bawow meficrara Mace Kak 3aROH TPOCTOH peakId.

2. CuoowmmocTs MeXaHMaMa XuMuuecwofl peawrmm. (Mer me
OCTANABIHBAGMCHE BI8CH H3-3a IOMOCTATEA Mecra Ha appemi-
YCOBCROH  TeMmepatyprioit  sasmcumoctm k(7)) = A(T) X
*exp (—E/RT). Ee pois B RIaccrmuecRoll XUMITeckOl RUAETHRE
TPYNG TepeolernTs. llonpofimee om. [10]1.)

HBCOMHBHHO GﬁlTI_EHEIy‘IHOG FHaJYes 3anoHa l[eﬁCTBHFf Mace
(.1.o0). 0N ranmo NMpPUMEANCHT NAdZeRo 3a IIpeNeladMF XITMIl-
TECHON BEHETHKHW B TAK HAa3bIBAGMEX (MOIEIAX PA3BUTHAR
[11]. Mopemt, ocnopamEsie AA SaKOEE BWIA 8. 7. M., IDHPORO
nemoassyoTea B Owororwm m axomormm [12, 131, swomonmwe,
delipouanomoTH, remeTHxe 1 faxe 3 woemmoMm meme (111
HJ’I&CGI’T‘IGGKHG MOTeHIL ({XHHIIIHI{—}I{epTBEU}, HecCHencBadnbie
Jlorka uw Boxbrenpa B IepBoil TPETH BeKa, BOCXOMAT K 3. f. M.

5 Yrofer me momacTk BIPOCAK, HA0 TBEDAD EOMIHTE MYIPOCTE Nayd-
. ~
mOro (POMBRAOPA: WeM XYMHE JECIEPHEMENT, TeM O0NbIle EHTEPECHEIX B~
QeRTOE,
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A, Jlorra, onHerBAS JHEAMUKY IBYX B3awMOMeHCTBYIOIIIL TT0-
TYyALSTIAR, HCXOMMT 13 I\IDEUIeﬁ NOMETeCROH REHeTHIII, Bromio-
TH He BCeIja 3To BCUOVIIiIIaIUT

(DyuiamMeATAIPHOS TOAATHE XMMHUIECKCH WHHESTURE — 8TO
MeXanusM PeaKTEE D MIEPOROM CMEBICIE CI0BA MeXaHHsM
(4meTampHBIAY, «WHTEMHBINS MEXAHHEM) — 9TO COSEPARATENb-
Haf HHTOPOPETANHA OTBITHBIE AAHHBY, ABIANIIAACA KBHUT-
peceHTPell BeAX HANOMNERHDIX CBOJEHHH O IPOTEHAHME CI03H-
Hold peakEmu. B TAKOM MeXamH3Me NOMKHBL GRIThL BRIGISHE!H
OTHeTEHBIE STANEl W CTAJUHE PeaKIAH, LPHBeNeHbI XapaKTepr-
CTHRM TPOMERYTOLHIX HOPOAYRTOB, OMMCAHEL TeDPeX0NHBIE CO-
CTOTHHA OTAILHEIE CcTafmil, MaHe dHepreTHUecKMe YDOBEE ne-
mects H- 7, I llpAMeEHTe PH0 R RATAANTHICCKAM PeKIliasm
mOMRIE! ORI OXAPARTEPH30BAIG! CEOHCTBA MOBEDPXIOCTH, HC-
CcHEMOBAKE XaparTep afcopbumm m T. I «XO0TY BCeEe BHATLE O
CHOMHOH XWUMUUGCROR peaRBH — TaK cAeIVeT [0HAMATE XH-
MHK&, KOUJa OH TOBOPHET O CBOBM HaMepeHEH HCCIeZOBAThH je-
TaIbHEN MexanuaM. DOSMOMEHO T OCYIEeCTBRATL Takoe Graroe
IIEIMBPBHI/IB Ha COBPeMEHHOM TeOPeTHICCKOM B DRCUEDIMelTallh-
TOM YPOBIle — 5TC yiie APYTOHE BOIpOC.

B npagruwe xmvudeckod WHEHeTHKH yROTPefHTeNBEO W
HPYTOE, VAHOEe HOUMMAaHHe MEXaHH3Ma KAK COBORYIHOCTH C€Ta-

8 B mavecTBe KyPhe3n UPHBGLeM UPAMEHCHIGS 3. [ M, DRIGKO BRIXO-
OAIEee 33 UPefeanl 3APABOTo cMeicaa. IHTadTCRYI TONYAZPHOCTE B IPCT-
peBonIoUmonHLIe Todsl mvena wuura Orro Befimwmrepa «llox u xaparrep
(TpEEOUOEANEHO: HCCAenoBamme)s, Ham momanoch B pyku G-¢ magapme
(CoG., 1914). Mpr quTacd: ¢3axoH MOKOBOTO CROACTBA UEACTRBISET CIHE
MIOTC AHANOTHH ¢ ONTHM HIBSCTHLIM BAKOTOM TEOPCTHYGCKON XMMMIT —
UpaBfa, [P HATOYHE GONLIIAX oTrAobenwid {?). Om aHamoTHICH sABme-
HIHM, CBABAWHLIM O «SaR0HOM BIEANUL Maccer ..f[anmee mmet dopavi-
poera (c. 37). Brawame aBRTOp OHpeNeNAeT IONW (¢HOHHCHTDALIIOHN)
mymexoro (M) m swemexoro (JR) magam » ocymectse X gopes nz H a1
CDOTBeTCTBBHHD a B cymecree Y wepes B omw B, (o, B, a

.CHa BBaEMEOT0 UPRTIKeHWA Brpamiaered rtak: A4 — [K/(K ——B ]f(i
me F(1) — wagas-EECYAD SMOWPATECKAT HOW ARANMTHICCHAR (i)ymu:rm
E0 BPeMA KOTODOH (?) HHOPBHA¥YME MOTYT HNeifCTBOBATE OPYT IIa Apy-
rd, BpeMA DPeAKTHE, Ka¥ MM ero gasmBaeM, K ocrh ToT dawrop mpa-
MEPOEOINATRHOCTH, B KOTOPBili MBI BRIANLIBAEM ECe WBBGCTHLIE W HEHS-
BSCTHLIE 3AKOHRL TONOROre cpoucrea. K, EpoMe TOrs, 3aBHCHT OT CTG-
TICHM BHJOBOTO, PACOROTO W (GAMHUABHOTO PONCTBL, A TAFIKe OF BOPOEBS
n OTCYTCTBRA INOBPCAIENEA ¥ oforx HEREBINYYMoB... Bemn B gopuyae

K =00, 10 A = oo; 8T0 wpairomit cayuain, Ha c. 4] 7Jemaetcs onomua-
TEIHHBIH BHIBOM: <cIfITaR, BIONHE ACHG, UTD A XO0YWY CKAZATh; UYBCTREMHNOH
BICHENHC JBYX OPraIndsMon, JeAre HAXOSAIIHMXCA BMeCTo, WIH, [yTe
UBIDArHasiCh, BMECTS BANEPIRIX, MOMKET PASBATBCA NAMe Ta, THe CHaTAKA
(B0 OTBpAImeHHe,— HOH00H0 XHMEIECKOMY IpONECey, ROTOPEIT TpeGyet
MHOTO BPEMEHW, TIOKA HMATHYHOCT: €T0 CTAHeT saMerHoil». Xora Belimun-
rep ¥ saMeuaeT: «fCHO, 970 HENL3H OPUAABETL GOJBIION I(EHAoCTH ana-
IOTHAM OOMORCTO CPOACTRA ¢ MEPTBRIM XHMHASMOMY, ITOMY KaK-TO Hu
BepPHTCA.
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muti, Hamagas cragms cocTodT ms npaMoll m ofpaTHoi peaxmumil.
Lenn crammu mpefrenaraloTcs IpocTHIME, TO OHE COCTOHT U3
DJIeMEHTADHEIX PeaKOil, B KalecTBe KHHEeTHIeCKOrO 3aK0HA KO-
TOPELEX NPHOEMARTCA 3AKOH AeHCTRWS MACC EIN 3AKOH ZRHCTBY-
IOMIUX LI0BePXHOCTEH — 1A HATATHTHUECKEX PearIaii.

Muenno TaynM MODATHeM MeXaHH3MA oHepEPyer GOpPMAanib-
Hag KHOeTHRA, HCCAeIyIOmAT KHACTHIeCKEe MOJ@NH — CHCTeME]
muddepennEanbinix 1 alrebpantecKrx yparReHHil, cooTBeToT-
BYIOIIUX MexalluiMy.

Ilo Jlefinmepy, aaeMentapHag peakOud — 3TO PEARTHA, 0CY-
WMeCTRIIOMaACA ¢ OpeogJoellgeM OOHOre aHePrerTHIecyore
dapsepa. Opmn Sapbep — 0Jda SIeMEHTAPHAT PEARUHA, JTe-
MEeHTAPHEA ART XHMEYECKOH pPeariFH MOMKI0 O0TpeJeiHTh M
KAk XMMIUecK0oe IPeBPALIeIHe, IPOUCXONAIIRSe 33 BPeMsl MesH-
my- meyvMa coygapeuusmu (10, ¢. 19].

Wesecruprit amemcrmiit dusurovumur (zwpo XopuyTte B pa-
fore «HRax wmafitm kKeuerHueckoe yparueHwe ofparEoi peak-
MEE?» TPeIREMIANN0 BHOVRIO 0ODHCOBEIEAST BRANMOOTHOIICHNE
CHOSRIIOTD M LPOCTOTO B XHMHUYECKoH Humermre, « MBI nveem mpa-
B0 TMANECATH CKONLKO YTOAHO XEMHIEGCKEX YPABHEIXH And 0f-
Hol m TOH Re pearMM,— YTEeHIAET oH,— H RaMpoMy Oyier
0TBEUATE IerRoTopad KoHeTaiTa papmosecni. Momer Gorrn,
HPHATIO THCATE XEMRISCHOS YDABHENNS TAK, TTO0BI OI0 HMe-
0 HAWMeNLIIne mekbie KoaGJQHImenTs, Ho MBl He HMeeM 0C-
MOBAHEL OTHATE HPefloTreliie B ACTEKTe HAMEro 00cymIenng
TAKOMY XUMHTCCKOMY YDABHENNID 1 OTBETAOINEH eMy KOHCTAN-
T& PABHOBECHIL, ' .

s

B crapsie mpomena, worga teopeMa h/k = K 6mma yeramon-
AeHa, TAKOTO PoJa TPYLHOCTE He MOIIE olymarbes, Bymyin
CTYMEHTAMM, MBI BepPHJH, Y10 3Td TEOPeMa CTPOTO BEIBOTHTCA
A ROACCHUYECKMX TpuMepax o8pasoRaBmg cHOMKHLEX 3QHEPOE H
DGP&BOB&I‘IHH MOJHCTOTe BOJOPOIAa, XHMH‘IEGHHB YPaBHeHHA ©
HAUMAITILIIMMI TeIsMHE KedQPHOHeRTaMH TPEENHMATHCH TIPeT-
CTABNATOIHUME OJHII AKT HePerPYyIINPOBKH MeyRATOMIEIX CBA-
seft, T. e, OOUY HNIEMEUTADHYIO PEaRlHAI0, IPHYEM 3T0 CYHTANOCE
camo coboil pasymemnrpMed. Bamiro, uro teopeMa, o KoTopol
HAeT PeUb, MeHCTBHTEALHO BEDPHa Ao TeX mOpP, NOKa PACCMAT-
PHBAGTCH BNIUMTUAL MIeMeRrapFag peawnna. Mer temeps suma-
eM, ONIAKRO, UTN XHMHYECREE YPATUEHHS ITHILYTCA JITROCTR AJIA
TOIrO, '[11‘061::1 OMHCATh DRCNePMedTalblible Pe3yILTAaTeI, GTIOCH-
Uiecsd K MarepHarblomy Oamarey, Ge3 BeAwOH TpetensHm Ha
oepenawy MCTHITHOTO MeXalHlsMa aTOMIIBIX IIeDerpyrnHpOBOoR.
YrpaTtup nosppinreniyio QYHERIIO TEPENaTn MoXadH3Ma, XHMA-
qecrie ypaslielnlEa OCT2JHCE IPOCTO BHIDAMKEHIEM 2KBRBATCHT-
[OCTH CORORYITIIOCTEH BeIM@CTR CIeBa W cIPaRa OF 3HaRa pa-
EEHCTEA B COOTBETCTBHIT & COXPAISIHNEM aroMOE, N0M06II0 TOMY

16



EaK HYPCH BATIOT BEIPAYRANT COXPAHINHE [eHIoeTd. YpaBHe-
HEg oOMeHA HeHelr, TAKHE KAk «Ierkipe pvOIa 3a ofHE JOJ-
q4py mEHM «oTwH pPyOOb 3a 4eTBEPTH NOMAAPAY, OMIHTAIOTCH
KOoaUIHeHTAMH, HO 3T0 OTIAYHE — BONDOL YAOGCTRA BRITHC-
denwi, e Qfoabiie. Tak e o0cToHY JeN0 © XHMHYecKHMIl
YPaBHeHHAME, 3TO0 Hac CTABHTY JMTHOOM K JINY ¢ ITOQUATBEIM BBI-
e BOMPOCOM: © KAKOH, cOOCTBEHEO, KOHCT&HTE DABHOBECHA
uger peus B odeyrgaevoit Teopesey [14]1

Hamnee [awpo Xopuyru OUTHpPYET aMepPHKAICKOTO XHMWKA
®, Manmaneca: ¢Hecwmorpa ma Dipunra um Appenmyca, XaMu-
qeCRad KHNHeTHEA — ato cmrommas mepasfepuxa. Ho cruosn
BCI0 IYTAHELNY YCIGHHeHHH IpOCBeTHBAST MONIHEIN IyY Ha-
neAEme. MEoroanelennsie MOCIHeNOBATeNEHEIR, ROHKYPURYOIIHES
u 0fpaTHBE PEARIEE caMB o cebe ARTATCH UPOCTHIME MO-
HOMONSKYASPHLIMA HIM OHMONERYIAPHLMIE DeakNuAMu, ROTO-
pole B HPHHIMIOE TONIHHAIOTCA MpPOcTeIM saronaM., Mer Gopev-
CA, CIeTOBATEILHO, He CTOJAbRO ¢ INepBHIIBIME CTallAMHA, CROIL-
O ¢ 3afavedl mX B3aMMUOA YBASKHA HNEA TOTG, UTOOB! 0GBACHATA
nabnmpaeMble (akisl ®H CAeIaThL DPAKTHTECKHe OpencKasa-
masry [ 14).

Taroro poga CcoolpiUseHHA BHCKASHIBANACE  XHMHRAMH
Y pPe3RBITANEO TaRHO.

B 1789 r." pybnumcxmit npodeccop XHMEE W MEHEDaIOTHH
B, Xwrrupe swepBBle MCTOIBZ0BAT HTOHATHE «IPOMEEFTOTHOS
peljecThor B REmre «(PARHHMTEILHBI BTSN 1A (PEOTHCTON-
HYIO ¥ agTHdIOrHCTONRYI Te0PHICY TPH HOCCABJOBAHNE B3AM-
MoJeHCTRIA SEeJp3a ¢ XaopHeroH ERucaortoil. IHecromsko mer
COYCTA aurTEYaERa Muce PyanreM TPHITA K BRBOLY, 910 de-
pes TPOMEHYTOTIEE COCHHIENNA OCYITeCTBITIOTCT THIPOIH-
rutecrue peaknmm. Rnemarn 1 Hesopm 1806 1. mowasanm, 1o
CIRMFANUe CEePEl B NPHCYTCTBUm cenurpsl (Tormaminad cuoocod
NOTYIEHRA CePHOH KECHOTH!) — DESRIESE CAOMEAL: OHA YCHO-
pAeTCH 00PAsYIOUIHMICA B X0fIe RRAKIIHI ORWCIAMIT asoTa ™

B mepuon mocae meixopa «IFtudes de dynamique chimigues
GBICTPO PasBUiIOCcE ACCHeH0BAHEE MICTOCTATEHELIY XUMEIECKHX
pearnui, Hoasunmes paborn B. Ocrsansga u B. A. Rueraros-
CKOTO, Ieperncnag Teopus Daxa — JEraepa, TEOPHA cOTpARen-
awx pearanit P. Jlorepa m H. A. Hlnnopa. ¥oempmenns, =TO

7 TarwM cOpagzon, rof BelUkol (pannyicrod PeBONMIOOER 0KA2aNcH
3EAMEHATONRIRM ONA XHMUTeCKoH wnmeTHru. 150 mer cnyera H. . Ce-
MeHOB BOODIIC OHPEENII XAMHYECKYI) KUNETHKY Kal «XUMAR0 LpOMe-
JKYTOTHLIX coenmenuiiy (1939 r.).

8 Jlo mmermmm JI. A. Uyraesa, pafora Kpemaua m Hesopma finmma
BTOPLIM CRUJETEILCTEBOM O BOSMOMMIIOCTH HOBODO WIACCA Peakmmir {HRaTa-
amrusecHix). [TepBuM CBEeTeNncTROM Obula paloTa IONIAHACKET XHMIHI-
KOB O DABJIKCGHNE HTRIOBOCe CIKPTA Hi BOAY 17 DTIICH B HpncyTGTBHH
KPOMHEEEMa FIH TuE03CMA.
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«peanitms — e ognoantwas gpamay (X, IMlew@aitu), eramo bee-
OOIITUM, ‘

Baxneiiniee smavenue mmen eumeuayvTeil B. Ocrsambgom
NPUILNIT  He3aBMCHMOCTH  1IPOTeRAMHA  OTICHABHEIX peanumi
(1887 r.). Hoamuee E. Xpuetzalcen cpaBuuT 3a7ady BBUACHE-
UM MeXAamHAMa CHCAHOM PeaKUul ¢ 3aJauell Pelledds Kpoc-
csopra [158]. Ommaxo ecre m Apyrime MCTORH DTOM W IEONOTHE.
Hax masecriio, yuenvie XVIII—XIX wr, @ XEMERE B TOM
uHcle, GBUM NPEHCUOAHEN:H MoUTeHWa Iepen TOCTHAeHHAME
MEXaHuRM. .Japvasse B 1783 r. 3 patore «CpogeTso KECmoOpo;l-
HOTO Hadamay nEcaid: 4«DRITH MOKET, 0ORHAMKIE TOYHOCTE HMEI-
MIMXes. Jafibix GyIeT KoBegella Ho Taoll CTeOeNH, 1ro red-
METp (B JULUHOM CAYIae 5T0 MATeMATHE-MEXAHTK) CMAyKeT pac-
CUYWTLIRATEL B CBOEM liaﬁmne'{‘e ARSI, COHPOBD}HI_LHHJHIHB JLIO-
Goe xuMuveckoe cOSZUMBLEE, TeM JKE, TAK CRasaTh, crocodom,
KOWM 0N PACCUHTHEaeT asmiienne refecHmx Tel. Baraais,
HMEIOUIHeCH 1a 28ToT ¢ueT ¥ r. ne Jlamiaca, m SHCIEpUMEHTEI,
HDTOPTJIB MbI Sa“pOE‘.]{THPOBﬁJ[H 118 QCIOBATIHE eTo I'Iﬂ,eﬁ, qTOEIBI
BEIPAsSHTE YMCTAME CHIALL CPeleTBA, VrRe OOZBONAINT Ile [ac-
CMATPHBATE 3TY HAJenUly Rak uewyio xmymepyyr {uwr, to [16]),
M 1o K, Beproxme «xuaMpuecioe ¢PONCTBO TakiKe HONYHIEETCH
VCIOBHAM, KOTONHE MEXallARA BRECIHT IH ABISINE, 3aBHcH-
iy ot meiicreug Maces (mur. uo [171). Hecowmenmno, wuto
Tyaepdepr » Baare ocloBBBANRCL Ha MeXalWIecKO#W muTep-
Hperamu YHMEuecwns saxomow. lipessme Beeto 210 orHocHdTeH
R #x uepsmM paGoram (1864—1867 rr.), THe jaercs «pasHo-
pecuagy (QOPMYyIHPOBRA aakora jpeficrensa mace (kpg —£'p'g").
B xpMpw, Kak ¥ B MexaHuke,— ngcaan yasnfepr u Baare,—
uanfoles eCTeCTBEHHBIM MeToAoM OygeT ONPejerenne CuX B
WX cOCTOSIMM paBroBecHay (iur, o [18, ¢, 3411).Y

B meropuwo-xuMunueckoil mareparype (ca., manpumep, [3,
171), ®ar npasuie, YKASHIBASTCA 1A T0, UTH XHAMUYECKAH HHIlE-
THEA b Ha9alLHOM CBOEM PASBUTHH CYITECTBEIING HCIOIb30BAMLA
MEeXaumyecKrne AHAROrME. HPII ATOM Oﬁpaﬂ:[aETcﬂ BHMMAIFRE Ha
Te AUANOIMH, KOTOPEE HCOOILIOBANHNCH MPH BEBOJE OCEOBHOTO
paRoHa XUMMYecKoM wAgerwrd (3.7 m.). Onnare ocragred B
renn O6CTOATEILCTRO O0JEE  OUSBIIIIOC. TOPMIH  ¢MOXaUdsM
CHO}‘T{TIOfI PeaRuiniry nyeer BIOMIE oIenHIlioe «(MeXaHHYecrHOoe»
TipoHeXotEnenme (TOTHes, Ol CBA3AN ¢ MeXaHmWuKON mpREIAmIol),
r[[O CHEX ]'[OP 'J,‘BpNII'IH AMEeXAHRNBZMY MOMHMASTCH TAOK. «MEXalmam
or rpedeckoro ('mechanc'’) — mammua, npeplastateniiagy NIA

) CrepyeT cKasath, uro B unoeu panmei pdum‘o 1864 1. Tyzlh)mepr
i Baare HGTQNBI0EAAN Brpaisenive, GMussoe 110 BUAY 0 MPHOLIYACH HEHe
aREaMdgeckol GopMyLIpoBRe (v = kp%¢Prl), ofuake B palore «Mccne-
HOBAHNA O XUMHUSCEOM cpofernes (1867 I.) onm pemsiim, wIo [0CTATOYLO

L

HCITOIR30BATL PABHORECHY L (opMyty kpg = k'p'q’.



UPeoOPABOBATHA JBW/KQIHA OHOTO WJAN HeCHNILKHX Ten R T]e-
GyeMbie AEHMREHUA KPYTHX Texs'™,

B BCY me maercs mmoro eMuIcIa TepMHHA «mexarusM». 1la-
pamokcansmo, B0 Pawt: 3 «Hparroil xnwMRUBCKOR sHOHRIONE
OIH IIe HAUNIOCHL MECTA NNf MOUATHA ¢Mexammsvir., Hmrepec-
He, 4T OWONOrd RBTOPOH TMOTOBMILL NPOLIIGTO BEHA aKTHRNO
HCTIONBBOBANI TEPMEN ¢MEXAHWSM» B COBDEMeNIIoM  CMEICIHE
cIosa ¢Mexammmuams, B. Daycer n 1903 r. npeobpazoBar s
PYCCROM #3BIKe TePMEH ¢MexamusM» B «Mexannumay», B 1879,
NOHHMAREE CIOASHBIX CHCTEM Kak MeXammiIecKux Ovems ofpas-
mo mpegerarderno Mamepemmom: «B ofmuwoM nepe3sore Kak-
[BI KOIORON HME&T KaHAT, KOTGPBI oIycRaercsa Yepes oTre)-
¢THE B TOIY B KOMHaTy BeomapdA. Ho mpepcranmm cebe, 4To
RRROBHH Kamar BMEcTOo TOTO, TITeBBl MPUROAMTL B mefcThue
OIEH ROMGKON, VIACTBYET B IBW/EHHN MHOTHX YACTEH Mexa-
HHZMA W UTO ABIPKeHHE RAMIOTG ROJOWOTA ONpefellsgeTed Ire
ABIDREIIHEM OFHOTO TONLKO KAHATI, A ABFIReNNeM TeCKONbLENX;
Jadlee WPETIO;TOMKEM, ST0 BEeCh STOT MEXAHMEM 3aRDEIT H COBED-
IIEHHO T8 3HAKOM TIO[IAM, CTGAIEM § RAHATOR, BOTOPHle MOTYY
BHIETE TOIRKO JEBIPEL B HOTOMKE Tiax munmmy {19, c. 2068] 19
JTor ofpas, cTOAMMH B PETY TAKAX OzGecTuny ofipazon, Raw
wmemepay Ilnarvoma o ¢Tepwsrl AMMuRy, 0Tvedar o0MenAyyuo-
MY TRCTPOeHHI0 ToTO Tepwonma. [[yTm mayunoix TepMENOR Ha-
BuMHeTE, TONBKO CHEUMATRHOE HCCIENORARES MOMRET IIPHBECTIH
K BorBogy (me of#zarTenhio oNHOANATHOMY), OTHYHA ITPHIIEN
TEPMUH — H3 PagBUTON B TPeCTIMIOR cocemnell mayru HImw
U3 [MPOEROrs OBIIEHAYWIOr0 U JARe IyMAHHTAPTO-Meradopi-
TECKOTO WOMTerera. Ham cefiTac TPeIcTABIASTCA TPaBMILITEIM
MPeFIONORETh, 9¥0 KAR PEFVILTATEl TeoDETHTecKOd MeXaimr
SABAIHCH CTHMYIOM TTOCTPOSTHA OCHOBHOTO ZaKOTIA RUITSTIHE
(3.1 .}, Tag B yemexm npuKIaNHON MeXAHHKE TOOVHRIAIM X
oMy, ITO0H pasofpars M (CAOKAYIOS XEMITECKYIO PeanrI[iIi
HA Tpoctble metany {«mo BunTHEAaM»). B KoweumoM mrtore aTo
MPHEBENO R ITOCTPORHHI HOHCTPYHTHBHOTC TIGHATHA — 4MeXa-
HESM peakiumy. HeTaTm roBopa, ObLTo HLl HHETEDEecTo Y3HATD,
KTO MepBBEIM HZ XAMHUEOB I Korjga Yrrorpefinr aTo Iomarme .

B mopMarwemERE A3pIR XAMIHA 3TO TO¥ATHE BOIINO & XX B,
Gmarogapa sueprun M. Bopewmrredina, o mwetmm . H. Ceye-

100 ¢Kors ele MeXaHOOIAM — OOHOCTOPOHITH MeTON TTOIMAHTIIL 1T MH-
POTIOMHMARLS, OCHOBHIBAIIIMECA 1a NPeNcTaRJISTN, G¥IT0 MeNallliic-
crag (opMa NBIMIKCIIA £0TEL eANNCTBeunn oDLekTHBHaIs (BCD, 3-e s,
1. 16. M.: Cos. sanmrmnorears, 1974, ¢. 539 u 538).

) Wmenmo B {879 r. moaswnact, pafiota Cyanej@epra nm Baare ¢ aw-
mameckoil opMynEpPoBROil 3. . M,

12} Topwna ¢XAMHIOCKAS KIHETIKA? B QTOIRCTRCIHON TUTePaTYpe,
HG-BUAMOMY, TODEETM DRen B ymerpebmonmo IT. A, Menmyrsau B KILre
#O"epyy pasBETHA XAMHYeCKUX BO3speRais {1889 1), -
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IoBa, caMoO TOHIMAHHEe TOro, 4YTO, KaR 651 CIHORIO HIT ILa
PEARIINs, Z3KON DIEMEHTAaPHOTO AKTA [OCTATOMHO HPOCT,— Ta-
Ko HOUMM3HHIe ABIACTCA UCKIWYHTEILHOH B3aciayIol, <«TeHM-
anbAbly mpensugenueM Baut-I'odhda, XoTa caM oH ato He
BIOMHEG 0TIETAMBO cosmasany [7, ¢ B]. Xora anmrer «redud-
arpEbifiy o ormomenuio ¥ fArody [enpuxy Banr-Toddy copa-
BETTHB, BCE KRG CHTVAUMA Ie BI0NHe NOLJaeTcA PeKOHCTPYH-
wer. O ogmol cropourt, Bawr-T'ofidy, mo-mepmMomy, mprdanm-
MHAALHO OTKAZAICH OT AHANH3A CIOMHEX peakumi, He ya0B-
TOTEOPATOMIMY 3aHOHOMEPHOCTAM (HOPMANBHRIX TIPEBPAINeHUdS.
Ouepugwo, HORTOMY B «JITHJAxy TPAKTAYECKE HE HCCTITyIOTCA
peartuy srepudmranmn (eM. wo sTomy mosogy [20]). Bamr-
Topd mEeemenyer tanume TpocThie PEARNWH, KK TasiIomeHWe
NEOPOMAHTAPHOR KECIOTEl W PEARTEID XIAOPATIETATA BATPHA o
oIKAM HaTROM {COOTBETCTReHIIC MOHO- I GHMONERYIApHEE ]e-
axian). Mer vime yromunanm, uro Baar-Todi cnenmaneno e
PACCMATNHBACT BTOPHIHKX Tpespargenwil, G mpyrof cropousr,
OH HelByCMBICIGHHO 3aasilder: «B xadecrse TeopeTuvwecroH oc-
TOBK f TPUEAN He TOMATHE AcHCTEYIOMEY Mace (9TO [OHATHe
A JoipKeN OBIT OCTABHTS U0 Xoay Moux ousitos)» [6, . 39].

He mo wormga momaAtio, ¢ YeM CBS3aHO TO DHICKA3LIBANHE,
reM Oojee, WTo HoBasS Bemuvmua, Uassannas Banrt-Toddow
KOHIEHTpannell, mernonp3osatack b pananx padorax L'yaepbep-
ra H Baare («Hoamvecrtsa DTHY BelIecTB, OTHECRRHHE K OFHO-
MY T Tovwy ke odnemyy) [18]. MomEo eme pas sagIouuTh, uTo
HCTOPHEO-HAYITAST CHTYAMNE, Kak ® HCTOPRYecHasd, He BCOLAA
NOAAR6TCA PEROECTPYRUM,

* 3*

K magany wpamero Bewa ymie CYIIACTBOBAKA CAMOCTOATENE-
wag o6xacTh (QUIEYECKOM XHMHE — XHMHYECHAR HKEHCTHHKA,
M. U. Temnun ompemendeT XHEMHYECKVID KHHETHKY HaK HayRy
0 CKOpPoCTAX XUMHIECKHX Peaniuil, a 17of RHEeTHROH peakiun
TOHHMAeT {(BABHMCAMOCTE CHOPOCTH Aanuod PeakOuE or KOH-
HOUTPANHE BEIecTB, TeMIePaTypEl A IPYTHX HapaMeTpoR, Ha-
npEMep TOTEHNAAMa JMeKTPONA B BIASKTPOXEMEISCKMX  peak-
maaxy 121]. H, H. Cemeror gaeT ompefelcHNe XAMHYSCKOT Ku-
HeTHR¥ RaK yHUernd «II¢ TORLKO 0 CROPOCTHAX, HO II MeXaHH3Me
XUMHTeCKHX pearmmi» [7, ¢. 9],

B naciaenres ppemMsa HPH HMCCISI0OBAHHI HECTADHOHADHOIQ
MOBENeNAa XMMHYECKHX CHCTEM WCUONL3YeTcH TEPMHN «JHHA-
mmkas (cy., mampmmep, [22]1). On ymorpefiusercs = meosROM
ovulcne. Do-Tlepnuiy, nwmaMina, Rawr WAGecTIIo, — DTG PasTen
MeXAHWKH, W3Vl IBHMmMeHNe MaTePHANhHEERX Tl Ton mei-
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CTBEEM IIPHAOKEHHEIX K IHM CiI. B 5TOM cMBICIe TOBOPAT O
IHHAMEES B3AHMOJEHCTBA pearepyomx morexys [23].

Bo-propeix, ecTs m Goiee MImpoxm# cMEICI HTOTO TePMHHA —
passaTHe BO BpeMmems ¥, ® B 5TOM CMBICHS TEPMUHEl {HECTAIHO-
HApHEH? H ¢EEHAMIEECKHIY MOMEEO YUOTPEOIATH WAK CHHO-
nEME. TepMHE 4MHOAMATECKAA CHCTEMAY OTHOCHTCS K (QHIM-
TBeCKON cHcreMe, onmciEaeMoil cucreMol muddepermEaTRaLIX
ypapaenmidl Bujga & = f(z) maw gasme mpocro ® cuereve pEdde-
PeHONANLHBIY YPABHRHMHA HE3aBHCAMO OT €€ HPOHCXOMITeERA **,

Hox mroaMwrofi XuMIYecKEX peakiud TOHHMAETCA DAazgel
oflnell TeopH#, MEYIAKNIIE DROMGIHI XTMHTECEEX CHCTEM Ha
OCHOBE EHHETETECKHX YPABHOHRH ‘W MHEAMHIOCKHX YPaBHeERH
matevartuieckofl usarm [22]. IIpasomepmocts mpEMexenua
TEPMHHa ¢ATHaMHEKa XPMHYeCKRX anHU"HI;I}’) 06}'CHOBJIHBRGTGH
UPEMKIE BCETO TEM, UTO 34 HEM CTOUT AKTHEHOB HCIOIB3OEA-
nEe pazpalboTanusly QUaPHeME H MATeMATHKAMH MeTOIOE HC-
CAETOBAERA AUHAMWIeCEIX cmerev. Hamo crasats, wro Bamr-
Topdp & «Itudes de dynamigue chimiguer mpmpasan repummy
¢IUHAMERAS WMeHHO TAROH cMBCX {(¢XOE XEUMHYeCKOTO TPeBpa-
LR A ),

Mpr BBIFQIMIE paliee JBe CYIECTBEAHLIE HCXOMHBIE WKOH-
HENTHT XEMATECKOH KHIEeTHRE:

— 3aK0H TRHCTBHA Mace KaK 2aKoM NpocTCH pearimm;

— CIOHOCTL MeXdHE3Ma XHMH‘IGCHOi;I PearIiue.

STH KOEMENIUE OupefeNNJH PAasBHTHE IBYX NHHWH, nol-
JREHCTE VIR JOTOAHATE OPYT IpyTa:

1. Wccisgosanre HUIRTHIECKUX 3SAKOHOMEPHOCTEH DlIéMeH-
TAPHOTO 4HTA,

2, Ioetpoenne TROPHHE WHHOTHKH CHQMEHBIX DEARITAN,

Ileppas nAEEA BHIPASHI&CE B PA3PAlOTRe TCOPHE CTOXKIIC-
BEHHA, MOSBOTHMBINGH OUEHHBATE UPEIsKCICHEHITAIENEE MIO-
JRETENA KOHCTAHT CKOpocTel peakOnH, W UPEsRIe BceTo B co3-
NAHET TeOpHH abCOMMTHHX ckopocTelr [25].

Ocrnosreasch Ma KBAHTOBOH H CTATHYECKON MeXammge, 3Ta
TEOPES Jasala ONMeHKEH [TapaMeTPOR RPPeHHYCOBUKHX SABHCI-
MOCTeH — DHePrEs auTHBAUAE M NPefsKCIOHSHIRANEHOTO MI0-
muress., Teopus alcoMOTHER CROPOCTER HCITONLIOBAIA IPEIIo-
TOMEHNE O BRIUIONHEHHM MaRCRENI-GONBIMAHOBCKOTO pacipene-
TeHHEA DHEPTHYM DEATrRPYIONHX MONEKYNX II0 CTEHSHAM CEOJOIEL
B mocaezEme roJbl MONYYUENA PAasBUTHE TEOPHA H IPARTHEA
HCCHeMOBAMHIIA DIeMeHTaPIOro axTa, C ONoMOINBID TEXHHUEH CKpe-
IIeMHRX MOJIBRYIAPHEY TIVYKOE BIEDBBE CTATE ONpeieNarnh

13} Tlo-prammorny, MPOUSONLIC CIFAHMe BHAYEHIH «IRMKEREe IOK
,T[GﬁCTBI'IC]\{ CHIY T «JABHREANe RO BPCMeHIT),

I Cywrectnyer n Gogdce ofires sUayenie TCPMEHA «INHAMINROHAS
cHCTEMAR (CM, HATpEMER, [24]),

28



MUKPOCEOIEIECKHE TTApAMeT s (cevenmyy eaxumil 11 Heympy-
THX MOJAERYIADIUHX CTOIRWOBEUHH), BADRUPOBATL DacTpensie-
HIe 3HePruil 110 OTEENLHEIM CTelleHdaM GBO@O,T_[I)I B HCXOOHBIX 4a-
CTAX W PErHCTPEPOBATL €10 BIHANHe Fa BePosrnocth XuMETe-
CROTO NPEBPAILERAL M PACHTENeIeHHs HHEPIHE B TPOMYHIAX
peaRIiEy.

B wacroamiee Bpema pazpaborara TEOPHA HEPABHORSCHBIX
peaxmwi. B orawdime or veopui adcomoTHBX cKRopocTell oma T
MoNXL3yeTca 'HPB,H:UOJID?RBHHQM 0 BBITTONTRHIIT MHHCBBHH-GOHB—
TMAHOBCKOTO PACHPEIENeHEL. PacTersl BEHYTCHS HA MOIHIBLY
IBM, mossonAmnmx MonyIuTh oMmupEy®R wadopMaTEl o Iu-
HAMHRE 2AeMOUTADITEIY, XMMEHECHKIIX aKRTOBL. I‘IB]'HBITIHHH CTITY -
HHA XOPOIIO OTPaseHa B TPYAAX HBVX CHMITOBHYMOB, IpoIzed-
max neganio & COIA [26—271.

‘Yro racasred XHMWGLCKOR WHUETHRE CIOMUBX PEAaRIi, To
BUIRTOH BeX0H BEech ABHIOCEL coafaunwe bomemmreiinom, Ceme-
[IOBEIM, AWHOIETEBYACM TEODHH TeUHEY DeaROEd, mo cymect-
EY, TeDBO¥ TEODHUNM CAOMKHBIX XUMAveckus pearmud. Kpymmerm
AOCTHIRERUSM, HECOMHEeRHAD, GBUI0 T0, UT0 POIE CBOGOOHEIY aTo-
MOB M DaTURAJOB 6BII[a Mosrra Ja ocione apafdl3a RYHeTHdYe-
criX sasuciMocTell. KMMARU-KHNSTHRE CTANH MBICHUTE CTPYVE-
TYPUBIMY $MeXaHH3MENHBIMAY e THNAME — (IBTEY, CI[HRIN .

Lme B mauaie Bewa OBIH 1PeOTONEHET TPYHNHOCTI TPH WC-
CeIOBRHHE KHIeTHYBCKNX MOHemell, cCoUTBETCTEYIOIINE IUK-
mateckay cxemar (1. Bermatimepom » 1902 1. ma mpuwmepe
smexamgmayMa 1) A;==A, 2) A=A, 3) A, T A=A +A),

Homroe mpemsa TopopHIM 0 4mapamonce Bermafimepas.
B 1931 r. Jlape Omnzarep, OTTCARHYBIMECE 0T ENEE JeTARLEOTO
PaBIOBECH B XEMHIeCKHX peakmmAx («XEMmki momsayores
OYBHDL I’IUTG}]BCHBI)’I T[P'[-’iBMO).‘i))), BRIBEI II3BECTHOE COOTUOIUCHIe
paammmocT — coortionrernaa  (hizarepa. Tammm  08pasoM, 2Th
COOTTIONIETHA UMRIOT CROMM HCTOUWIHROM aHARHS UWHIHYOCKAX
MEXAUHZMOB CHOMHERLY peaximil, He Bre XOMUKN, B TOM qHICTe
W CTPafalOuiMe 0T ¢KOMMIeNca HeTMIHONeHH0cTH (Halma may-
Ka He cTPOTagl, SHanT of HToM.

Hecomnenne @ ofieuayTmoe sHavcHHe TEORTH TMRITIHY XH-
muveckux pearnuit, Vapecrimo, 970 OHa oRaBala CIUMYITHPYIC-
miee BozgelicTeHe Ha PasBATHE TEOPHH AJePUEIY Pearilii,

Januuelmuy pTATIOM PAIBHTHS TEOPHE CTHMRBEIN PeaniiHi
asunock cosgauue B o0—B0-x rr. Teopmrm Xopuyrw — Temwuuma
(Teopus crammomapusix pearnuit). Fe geramuias XapawTepi-
crura Ovaer mama tcme. B osmoxy 9BM mumerHRa  CToUEIX
pearmuil meceneXyeTes © TMOMOINLK Mopeauporarwa. Momeanpo-
BAFHE MOWLO 0TPeJATHTE KaK HCCIeT0Baliie IPGIeccos Ha Mo-
penax. Omyerur 20 A3BeCTITRIN. Tas ofpenedenmi (w3 wox 1e-
crOILRO PEIocoPCKAX), OTPANHIIMCR NHINL OAAHW: $0fBeRT
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M sasngmerca MoNeIRI0 00ERERTA A OTHOCHTEALHO REKOTODOR cH-
creMpl xapagrepueris (coficrs?, ecan M crporres (mrm perdm-
DaeTca) OET HMETAHE A 0 DTHAM XapaxTepHcrHxaMs. M ma-
aee: . ¢MaremarswecKoH MOTETILI MOJKeT CAYAHTL HUHCEQ, TE0-
Merpudecknii obpas, QYAKINA, cHcrema FPaBUeNHHE M T, MWy
[28, c. 106].

Maremaryyecrre MOTRNM XHMEUSCKON WHHETHRN, 0 KOTO-
PEX © 10EIeT jgamee peds, UpeAcTaraAlor coboll MareMarHde-
CHHE OUHCAMN, NAMIHe BOZMOMIOCTL [NOLYYHTL 3aBHCHMOCTE
CROPOCTH XHMWTBCKOTO INPEBPAINBUEA 0T UAPAMETPOs peaw-
MU — TeMIePaTyPhl, KOUNeHTPalyE pearentos o 1. T. [ rom
M COCTOHT LBIL HTHY MogeZel, ROTODPEIS IARLIBATCT KHNETH-
TeckyME [29],

Hemernuecias Molens ABXIETSS OCHOBOH MATEMaTRUECKOTo
MOMGARPOBANI XHMHUecKUX pearumd. Cylgecrsyer I(enoTRa
Mogeaell, KoTopyo HeolxoMHMo OpROETH 4 DACUeTa EDVIIOTO
ROTAXUTHEICCKOTO ArpeTara: ¢KUESTHIeCRAT MOJEADY — 4MOIEb
36PIa l{élT‘dI[HSElTOp&)} —— 4MOJeNb CHOS RaTalhaaropay — «MO-
Zenh HOHTAKTHOrO aTEaparay — ¢Mopelsh arperarar. B orof
mepapxmmE Monemel, NpefuoRerucH u geTansuo paspaboramnoi
T H. Bopeckoper w M. I'. Camupro [30, 31l, wumermaecwasn
MOJedE NPeAcTABNAeT HCXOXHLIE ypomems. Hu opwn ms cronn-
I{O*T‘IHGY,':Lb HHTEePeCHDBIY B TEXHOJIOTHYECKOM OTHODISIIEH pac-
TeTOB He MOMeT ObITh BLITOAeT 083 KANSTHUYGCKOH MO,

Yg0 HYRIO 3HATS Tepel «LrPOHTelscTROMY N0B0H MONenH,
B ToM YHCIe H KuHerHIecKol? Bo-mepnilx, ee 0cCIioBUBE 2Ie-
MEIIThI; BO-BTOPBIX, OCHOBHLEe 3AKOHLI B TIDHHUWIL. TMHROMECCOB,
KOTODEIE MOGENs TOKHEA OTPASHTL; B-TPETRHE, AITOPHTM CTPOe-
HEA MOTCNH, HHCTPYRIEID, RAK ee crpouth. I8 RUHeTHYecHHN
MOZenell oCHOBERM HIEMEHTAME SBAAIOTCA XEMHTeCHHES Bela-
CTBA M HIeMEHTRPUSe CTa My, QCHOBIBIME 3aROIAME — 3aKROULI
TeflcTBHA MacC B 3aKOH JefCTBYIOIMNX IOBERNUOCTed, AATOPET-
MAaMH HOCTDOCHIH  MOLSIE — METO) BEEOHA  KEHETHYeCKHX
ypapmenul, npegnomenmei M. M. TeMmEMNLIM, MOTOAN NCHCKA
HONCTAHT KRUUeTHIBCKHX VDABHENMH 0 T. .

Hypn seenemopapie xuHeTHTOCKHX Mofenel copMyIHpoBa-
HH M PeLalored npAMas T o6pariai HUNeTEIECKHE Sajadm,
© Hpavag womerHTeckas 3amavya — 370 DACYCT COCTABA MHO-
TOKOMITOHGHTHOR PearmpyoInedl cMecH M CROPOCTH DEAKIIHI 114
0CHOBe 3aJARFOH KEHeTHWMeCKOH MOHend, cTauHoilapAol w He-
CTATHOHAPUOH, ¢ W3IBLCTHHIME &8 [HApAMBTPaMH. HameiocTs
PENIENIA Npayoll $aZaYy BCEIIENO ZABHCHT o1 TOTO, HAX0mATEs
NH B NAamleM PACTIOPNSIKEUEE MOCTOBeDPUbIe BeTUUHHAL BTUX Tia-
paMerpon, TOOYYeHERIEe M3 TeoPeTHIYeCKAX COD6p€UT{eHHﬁ iR
W3 CHeIHANBHEX sxcnepuyentos. Hurremitime JBM B cocToammm
pelraTn 8agauiM Beicokofi pasvepmocrw: B CIIA w s CCCP



pacCIMTRIBANACE RUHOTHKA [IA MeXdHmsMOR ¢ Oomes 9eM CcOT-
weld crapmii {(peaRmUE ORWCIeHWS yraeogoporos). Bomabiod
QUBIT TAKOre POAA Dacueros NpeICTABIeH B TPYIAX Y/He yuo-
MSAHYTOIO aMepHKanciore cumuoswyva 1977 1., crnenwaneso
nocesennoro Hrofi upobieme [26]. TpeGycrea amms  ¢ma-
A0e» — Haf[eMELe KOHCTAHTE Monenslt.

Rag wasectro, ogmoli 13 mamboliee HIYIGHHEX CHOMHIBIX
pearnui gRiseTcA pearmuaA TazoasHOro OKOCNEHHT BONOPOTA,
IIo cmosam B. WM. Homppatrera m B, . HErmtnaa, 1y pean-
LHI0 CHEIyeT PRCCMATPHBATL (HAK MOMBNBHYIO.., B TOH mim
HEO¥ MepPe HNPefCTABNMIOIIYIO PeaRHHI0 ropemud Boobmies. llma
POARTME rOpeHnd BOZXOPOXA, TAe THCHO YIACTBYOINES BOIIECTE
me croab yix permuo (H., O, H.0, H, O, OH, H,0,, «rperre
reioy M), wdeer CMLICH TOCTPOUTL MARCHEMAIBIO MOXMGIEH Me-
XAUMSM, BHEJOVADIINN BCE BOSMOMULIS CTARHMH, JHIIL OB OIN
DTBETANH ECTECTBEHIBIM  CTeXHOMETPUUSCREM  OPAHETOHHAM
("reme pearmpyommx modexyn me Homee 3), Tanoro poga mar-
CHMQILHBLT Mexammsm gam B pabore B. WM. dumwmmrposa [32].
3mech e UPHBEAEHUE M OUEHEE KOTCTAHT CKROPOCTEH DPeaRInm.
Ha ocrose KMHSTHYecKOH MOMEIH, cOOTEETCTBYIOLIRE DTOMY Me-
xaunavy, B. V. Humurpor ope upHian 9ucleHDoe HCCIeboBa-
mme cucremnr H+ O, [33].

Ofparmas KEHETHIECRAA 3474973 — HTO BOCCTANOBIEEEHE HA
OCHoBe BKGHGDHI&BHT&HLHH{X [CTaHHGIIaPHIﬂX H pecrangnouap-
HEIX) FTAEHEBIX BHJR RUMETAYECKOH MONEAH H 66 IapaMerpos,
YHUBEPCANLHOTO METONa peniewmd obparmoll saja«u me cymie-
eTEyeT. Ke pemieHHe walie BCero HaXOpAT, HepelMpast cepmio
npaMpx samgad. Ipm erom maremarmTlecsoi ofpaforre mpep-
TIECTBYET NATECTECUILIH ATMIN3 DHCMEDAMETITANLULIX AR,
Iean orore amamHda — DPEBKO COKPATHIEL THCIO PaccMaTpHBae-
MEBEIX THUIOTES.

Cefiuac cOBePIDGHHO fACHQ, UTO THCISHHOS MOIeIHPOBAHHE
ga OBM me grasercg mamateell UpHE HCCAGHOBAHWH CIOMHIBIY
pearnmui. ARTyanbHA 337072 BBISCHEHH; KAIeCTBEHHOLO BIMA-
HEE CTPYKRTYPHl MOXAHHIMA CIOMHOA PeaKIUE Ha ee WKEHOTH-
TeCKEE XApaRTePHCTHRH. Jra 2ajada TecHO ¢REzama ¢ ITpodme-
MOH KraccuEdmEANHE MeXaous3MoB.

H. H. Cemenos eme 5 1934 r. romopmr, 210 «iaccEdERA~
OHS PEAKHEA M0 HX KHHOTITECKHM 3aKOHOMEPHOCTIM, XOTA |
Hecpapuetne Gojee cnomIas, ueMm pewrennas Menanereersim
sajaua KIaccm@AKanun SIEMEHTOR W0 KX CBodcrRaM (Irepwo-
AmTeckuil sanom), 1Mo Bee e, O0D-BHANMOMY, BOaMomma» [34,
c. 5381,

«IloBTopHTL NYTh XHEMAW [ KEHETHYECKOM ACHEKTEY — TaK
Buma copMmynmpoBama samada, Ogmaxe 3 30-e rofsl «pamuo-
HATBLULI KIaccu{UKaEORasIH TPHHINI Y, TOABISHNe KOTODOT)
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omugan H, H. Cemenon, mo mamemMy MUeNNIo, ¢ MOT OHITEL CO3-
rnan, Pemerme sToll mpobieMEl cTAT0 PealBHEIM IHEOL B TIO-
CIeMRee BPeMsS Ha 0CHOEBE HieH reopunm 1padob M EaYeCTREHITOHN
reopuu  gEQQepenHATBENY  YDABHSEEE. AHAIEE BNHANTA
CTPYETYDPH MeXaBEHaMa Ha KOEHEeTHYecKHe 0co0eHHOCTH Kara-
INTHYRCKUX, PeaRiuil — ofHa U3 OCHOBHELY CBABYIOMAX TeM
HAacTOSIIeR paboTH.

daMeTaM, wro aTa OpoGIeMATHRA B OTIAHIHE OT BONPOCOB,
CDABATEBIX ¢ BHIACHAHNEM RHUIETHISCKEY BAKOHOMEDHOCTEH
HIEMPHTAPHOIG aKTa, Te COMIIKOM MONyIAPHA, B YacTIOCTH ¥
XHMHIROB~REFQTHROB,

Iogemy Tar momywunock? Lo mpmammam cxopee meropute-
crmM W TeEXomormueckiM. Hago mamesThes, 910 MonoiReHHe
waMeunresa B GmmmafimreM Oyayinesm; TOHATH, KAK NPOHMCXONHT
«cﬁoph‘a)} CHOKIOA CHCTGMEL W3 OIPOCTRIX «DHEMEHTOB», CTOIbL
e BAKIO U NOIGKHC OLITE CTONH jKe MPeCTHIRFO, KAH M BLIAC-
HeHHe IIPHPOOEL «aaeMemTar’®,

Hamboree Bammbie DesyILTATHL B XUMHTECROH HUHETHRS
OLINH TONYIEHEl TPH BIAUMOIDOMHKHOBEHHH (HSHKO-XUMHAIC-
CREX 11 MaTeMaTmueckux ugell, Haw s7o mocruramoch?

Tpesge Beero, B ROUTARTE YUEHBIX PASHOTO ciaama, Xit-
MHEM-TEOpeTHR u npHrIamimol MaTtemarnr K, T'yawgbepr, mrxor-
A e BONAMABINHACH DECIEpPHMENTOM, W CEPYIYIESIHIU  XHU-
muw-picmepumernrarop 11, Baare mamu dopMysy saxoma meicr-
puA Mace. «['yaemfepr w Baare yrazamm wyTeE INpwMeHenma
MATEMATHYECKMY JAKONOBR B XUMUTECHON HAYHe»,— TaK Hx
cORpeMerRHHK — anrnuiterel xuMur 1. Moup omemma pabory
40 XEMHTECKOM CPOJCTEE» CPAazy sRe IOCKe BHYCIa (OUT. oo
[18, c. 3471).

lMourn ofimoBpeMenmo ¢ HUMH 3TV QOPMYIY JATE MaTeMa-
rur P, Xaprypr u xumur I Jecon.

B mame wpems mpm pactridpoBre TOMOTOUTILIX RNHETHIE-
CRUX KOIEGAHNME TIIOJOTBOPHBIM OBLIO COTPYNEUIECTBO GHOMH-
sura A, M. Hadormueroro ® maremarmra M. . Ropsyxamma.
Boswomno, Homegwo, W CIACTIAHBOS COYLTAHAE DasIHTHBIX
unocracei 3 ognoM nune. Odpasen — Banr-Todd (¢«I1o gmofinos
BReTeHEe K MATOMATERE, ¢ OJHON CTOPONEL, W B XHMHH, ¢ EpY-
10f,— IPOABHIOCL BO BCEX MOHY HAVIHEX CTPEMISHHAXS),
H. A, ®pams-Kamenenwuit, Az, Xopmyrn, H. H. Cemewnos,

15 XovHIeckas KOHRTNRA He WCKNwYedng. 10  CBEESTSNLGTEY
B. A. Bareserapnra, B coBpeMeEHoll Gmomorwm TOXA FOMHEEpYET JeTyH-
HMOFHA3M, T. €. DOAX0HN JIeMeHTapHeTeRwi (¢pasfenaft # moswasaii»),
QrHaro ceoifvac UpHTD THRECTH TMONHeH OLITE LePeHeCel Fa Ienoe, Jol-
JHEH DAa3BHBATRCA HITErPaTU3M, {(HPHIHIIO EpeMa CrRal3aTh, YT0 HHTeIrDa-
TH3M — He TOIBKO IOYTE, HO H LOEAL» — Tax0oBa MLICNs B. A. Darensrapi-
ta. [35].
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1H)

M, V. Temuun smaaior cofofl NpuMepnr TAKOTO COMETATIHN
I'.lal\'I NPedcTaBaaAeT ] UeOGHDpHMBIM, UTO MMEHIIO QIIQ CGO0T-
BETCTBYET OYXY XHMHYCCKOH KEHETHRM.

§ 2. PARBUTHE KEHETHKH
TETEPOTEHEOTO KATAN3A

PHBHHTI’IB KEHETHEN TeTeNOTEHHLIX NaTAduTHYeCcHIIX }]0'(1]{—
Ui TNpejcTaBIAETCH HaM  00VCHORTEHWRM BAANMOIedcTEHeM
MRYX B3AaEMOIOTTONHATONIIY TDOTPAMM.

1. Mporpamya  co3gafua KENETHYECKUX MoJeiell rerepo-
TEERHY KATRIMHTIMECKHX Pearriti, awaloTHIUEX oOnIenpHasI-
TEIM MOJEAM XAMETeCKON HHHeTHRI. Jta 0GIMeRMITe THY e
CRag IPOTPaMMa Nanla cROe OTpPamente T MONeNd I e-
ANTLRIIOT O ElI[CO]JﬁHPOBaHHOTO CJ oA

2. Ilporpamma cosgadmsa RANETHUECKEX MOMeIell, VINTHIRA-
OIHX  CTEHPHRY TeTenoraimore KaraTmsa, Jrta ¢ ey -
YecHAS TPOTPAMMA ITAMLIA CROe OTPAMENHe B PARIAY-
BEIX TROPUAX: TeopuH reogneponmocti Katamraatona (M, V. Tom-
run, . 3. Porarcruil, 1. B, 3eanmorntT), KOHOENTIHE BozneiicT-
BuA pearrmomuol cpemst ma wartammzarop (I H. Lopecros) m
T, JI. OMECE MOMIEO TOBOPHTE O MOJAENNH PEaTLEOTO afcop-
GUpPOBANHOTO CHO.

2.1. Monems MIeaALHOT0 AACOPOHPOBARHOTO CHON

_ (DynpamernTt reTeporenmoll KaTANHTIIECKON RIWHETHHI 2AX0-
wew B RaIaccHyeckrEx paborax Jlenrmwopa [36—39] v Tewmuuna
[40]. Orcrpoma ® Geper HaYaNo MOTETH HIEMILHOTO agcondn-
pOBﬂHHOT‘D CaIomA, 6833]3'}@01[@?[69: o amaJiorEn ¢ TI]’JB;ICTHBJIB-
HHAMH TOMOTeHHOHI REHEeTITKIT, ::JT‘(’L MOTEI L HCHOHBS}’@T cie-
NVIOIOMe ITpefioIomenuss: 1} paniomenmoerts Beex VIaCTHOB
UOROPXIICCTH KATAIH3ATOPA M HeRaBHCHMOCTE DHERrIH XeMo-
cOPOTIE 0T CTENeMH BANONMEHI NOBRCPXWOCTH PASKHIIIBIMU
agcopbentamu; 2} TIEHMIMENIOCTL KATATNZATOPA H He3aBHCH-
MOCTL Er'd CBOMCTE OT COLTABa ]JBEIH]_U-TOI-IHO'FI’ CMecH I eée BOB,I{E‘:i-II—
CTBHA 14 KATANH3ATOD: 3) PABHOBECIOe DacTIPelelelAe DHeDTIIL.

Jaxom gelcreyiomuy mosepsuocreil, srsenenserii M, M. Teu-
KUHEIM HAa OCHORS TeoPEH abeodiorHLIX ckopocreds [40), wveer

BILT
—5/KT By Bo Iy By my— LB
we=Ae "z "5t o ppet 2

18 ¢Hopasa oBmacrs,— mmeat H. Fl. Cemenoe B 1934 r,— MosKer 6oITh
HACIPOCUA COBMBCTHEIME yenmuava (usHrOB 1 XAMEKons [7, ¢ 5]
BHPO“IGM, 011 e 11T omacancs ((06H]FHEHHH [e13) C'[‘O'[JOI’ILI XHUMHUROB B 13-
aypinHey GopMannaMes. EoTh nte OCHOBATAA TOBCDRTL B 060CHOBAHHOCTL
ITHY OTACeRyH.
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rae A — SpenpRenoHeHTHANLEE — MIOMHTens, £, — B30BITOR
DHEPrUH AKTUDHPCBANNODD KOMIUIEIKCE 1-13;1 areprael HoX0 NIl
AGTHI, /& — KoEcTanTa DoblUMaHa; £; — H0AA LOBePIHCCTH,
sapfATod afcOpOHPOBAHMBIME TaCTHIRME f-TO €OpPTa; Z — A0ILA
cROGOIIOH HOBEPXUOGTH; Py -— MAPIHAILHbE SARIGHHA Taz000-
PABHEIX BeIecTB; M, — THCIO DIEMeHTaPHBIX TDION[ATOK, SaHH-
MAEMBIX AKTWRHDOBANIMLIM KOMIITekcoM, Bopamedie [1A pac-
verTa MpPemaKCIOHeUDIALLEeT) vIoROTena A gamo B pabore
[40] 1,

B radecTBe OCHOBHOIO (anToPa, OUPENeTAmIfero KUUIeTH-
YeCKHS 3aBECHMMOCTE, BHAYANE DACCMATPHBALCE AKTOD BHITEC-
vennd, 00pelbry KOMIOHEHTOB DealIEONIOH CMECH 35a MecTa
1A moBepxHoeTH Katamusatopa. [IpH atom mpaHmMazoch momon-
IHTEJBIOS UPEINOACMEeHEe © BEICOKCH cxopocTH apcepinmon-
LI H EecopOUMONMBIX CTajmi 70 CPARHeHHI ¢ COGCTBeHHO
XHMATeCHHME IPeBRalieaMaMIL,

Tocnenyoiiie HoCIeNOBARNA NORAZANH CYDIBCTRENHYID OT-
panETerHocTs »THY Tpegnoiossenni. Tew e Menee X UHIT8TE-
svnoM, HliwaGom, Xoyremom, BatcosoM @ ZPYrEMH Ha HX OC-
HOBE [IONYUelBl YPABHEHHA, YIOBIETRONHTELLIO OIFCHIBATOININE
BOURPETHR KUMETHIeCKAH HHCIEPHMENT T OVIpeNgIeluoM HE-
TEPBAJIE H3MEIISHH LapaMeTpos,

Tunorag QopMa KHHETHISCKOIO VPARNEIHS, COOTBETCTEY -
IEr0 HTHM TPeITONIo eI, HMEIa BUL

(Aﬁ )/( 1; K pics ) (1.4)

=l

rge W — cROpeCTD PEAKTME; £ — KOHCTANTA €e CHOPOCTH; (i —
RONIenTpanus i-ro pearedta rasodasnefl cpenss; Ky — Kol-
CTATITA PABHOBECHA CTANHE amcoPOUIE i-To TA30EOTO KOMIICIIeN-
TA 12 MOBEPXHOCTH KATATH3ATORA,

B mocmemyomem cramo gcwo, IO HOHUPITPALHE HOBEPX-
MOCTUEX BEIecTE Mafge PAcCMATPUBATh He KAk DPABIUBECHLIe,
A HaK HBABMCTALMOHAPTEIE OTHOCHTENRNO KOHOEHTPATHE  ®e-
mecrs B rasoBofl Qase. o BogeunrreRny, nsasucrToumomap-
1IOCTEL TIPOMEMRYTONMHOrO BellecTBa — 31T0 PaBercTso CKO_}_}UCTeﬁ
eTo 06pazoBaNHA M PACKOmoBanA (crporuil altanu3 TOIUITHS
(RBASHCTALHOHAPIIONTL?, B UACTHOCTH UL KATalHTHYUSCRHX

1) QBocHOBANNE 1T BRIBOE BaROMA NUHCTBYIONIIIX IIOBepm-roc-Teii (rio

M. ¥. Tewmmnuy) Mosmne taksme maiti B Momorpadrt [61]. Omemmm o .

TEPRANOE HIMCITETHHE TDENOKCIION CAIN ANBERY MIOHHTCRCH Eaus B pado-
ro O, B, Kpuosa [64]. Moo NCHOALZ0BATE MeTOHRL pactera A, mpel-
noxzennnie [ M. Togennom v B AL Foifrepom [B5 } Ina pacueTa CLOpo-
CTA TETEPOTSHIOH KAaTanuThuecknil PeaRmIN MeolXOKHMA TaKMe OTRTKa
ireaa ARTHEEEE HenTpon. Owa jgastes B padorax I\I’l"lT\IélIIEl [G6, B7],
e, Tante [62, B4].
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pearumit, Gyner mam mEmwe), Ipegnonomenne o KBagmeTamHo-
HapHOCTH, Ha OCUOBEe ROTOPOr0 HOTYYeuLl RUHeTHYOCKHE YPaB-
HeHHA JIA GOTHINMACTBA MPOMBIINIEHESX OPOIECcOoB, TPWBENO
K HEHCTHYECKUM YDABHOHHAM, THIOBAs (opMa KOTOPELX HPAK-
rageckn copmana ¢ (1.4). Pasmmia coeroama B Toy, uro mapa-
MOTPEL SHaMEHaTeNd 3fech sBULINCE Ve HE KOUCTANTAMHE
PABHOBeCHA aNcoPOIHMOHHO-RecopOONIEIX cTamuil, a B ofmey
eryzae OBLIH cyMMaMi TPOEAReJRHHI KOHCTANT CROpOCTeH ae-
MEHTADHLIX DPeAREE Aerarseoro mexammsma. llapamerpit stux
YPABHHHH Jjis HEKOTOPHIX THIOBEIX MeXaHH3MOB OVIYT IDO-
AHANHINPOBRHEl HEKE, .

Haubonee ofmee oiucanue KUHETHKH CA0KUBIX DEAKIHE B
PaMKax MOTend HEEANBHOT0 ajcOpCHpPOBAHHEOLO CN0F HAEQ B
Teopri cTamuanapusix pearunit Xopuyrn — Temunma [41-—406],

HMoscunM  ocmoBEMe nononenns sroft teopum. Izwopo Xo-
DHYTH BREN TOHATHA: HE3ABHCHMEIE TPOMERKYTOTHEIR BEIIBCT-
Ba, CTeXHOMETPHTECKO® THCNO, MapIIPYT peaKIud, HejaBHoH-
wMile Mapuipy1el peaknud. [loAcHEM X, B38E MIA HILIICTP AN
TPEMeD — MOJeNBUYI0 DPeaRnBKE) AB0MepHIaUdH ¢ MeralIbHBIM
MeX4HHIMOM (DTy DEARIHI0 MBL B JajbHeillieM OvieM d9acto
AHANH3NPOBATE):

1) A-J-Z=AZ

2y A7 = BZ (A)

3) BZ=B]7Z
Ae=DB

CrexHOMATPUYECKES HHETA — 9TC YWCNa, BEIOPATEELIE TAREM
00pazoM, ITo [ogde YMUOKEERS XHMHTECKHX VPABHeNHH Ram-
TOH CTAmHKM Ha COOTBEeTCTBYIOLLEE CTeXHOMEeTDHYBCKOS WICIOQ M
TOCAEAYVIOMETO CIOKEIHA VDaBHedHl Bee IPOMEAtYTOUIIbE Bo-
mecTEa cokpamawred, llonyiaeMoe upm sroM ypakmemme OY-
HeM HasbEaTh OpyTro-ypasmemmwenm (wroroesrv). Rampsil ma-
00p CTEXMOMOTPHIECKIY <HCEN, TPHBONANEH X HCRITeHHI
OPOMEMRYTOUHBIX BELISCTE, HA3BEIBAETCA MapPLIPYTOM peakiIHE.
Paccmorpam Oogee CIOMHB oIyIall — AeTAIBHEIE MeXaHNIM
CHETe3a BHHHNXIOPEIA Ha HATaANsaTope «CyIeMa — aKTHBE-
poBaBHBIE yroans [47]:

1y HgCL,-HCI - C,H, = HoCl,- C,H, . HCl 10

2) HgCl,-HCI + TCI = HgCl,- 2HCI 0 1

3) HgCl,- C,H,-FCl + HCl— C.H,Cl + HgCl,-HCl 1 0

4) HgCl,.2HCl 4 G,H, — C,H,Cl + HgCl, - FICl 0 1
C,H, - HCI = G,H,CI
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B sroM  mMexXamEiMe HCXOTHBIH RATATMTHUECHEE OEETP —
wommaexe HgCl, - HCI, a cieneub WoKpPHTHS TOBEPXHOCTH YIIA
queToll cydeMod UpHHATA Upewedperumo maToll, dmeck MommHO
monyunts Opyrro-ypasienwe CoH, + HCl = C,H,Cl myma wme-
SQBHCHMBIMH CIOCOOAMH CIOKEHFA CTAfHH MeTalbOoro Mexa-
HITaMa, BBRTOP—CTOHGHBI CTeXHOMeTPHIEeCRHY YHCe] CTOAT CIIpa-
B8 OT VPaBHEHHE cTauil,

CrexmoMerpidecrEe THCTA He cIefyeT NYyTaTh €0 CTEXHO-
MOTPHITSCHHME KRODDPHIHEHTAMHE, KOTOPhe YHASRIBAIT THCIO
MONERYN [eaTeETa, ¥IACTBYIOIIET0 B PRAKI{HI.

CreXmoMerpEIeckEe THCIA AOMRIH  YAOBISTRODATE YPas-
HEHHIO

v Ty, =0, (1.5)

rue v'-— TPAHCIIOHAPOBAHBAL MATPENA CTEXHOMETPHUSCKHX WH-
cead; I'y, — varpEma crexHoMeTpPHYecKHX Koo (PHIMEHETOB MODPO-
MEYTOUHLIY BellecTs, PaaMepr marpurst v¥ (P X 8), a Marpams
Too(S X Joew), e S —mmeno cragmit, Jig, — 00TIee wmemo =He-
3ABMCHMBY, IPOME/KYTOTHLX BeI[ecTE, P — 9HECEC MapuIpyTos.
Hockonbry cyuiecTByet 3axon coxpaHedns (o wrpaiimefl mepe,
OIUN] KOIHYecTRa RATANMZATOPA, TECI0 AHHefIro-HesaBucuMbIx
MPUMEsKYTOYHEIX BEHIRCTE Oyaer

= — 1. (1.6)

YMHOMeHAE M&TpHI{hI V(P ¥ 8) ma marpmmy I‘Hl,(SXJUGM) ma-
er marpany 7 - Ly, paswepom (P X Ju). Berrop-croxden mar-
PHIH CTEXHOMBTPHIECKAX THORH w(§ X P) mazpTRASTeE Mapin-
pPYTOM cOemuol pearmmm. Paur marpuips Iy, 1e Momer 6HTL
peitne (8 — ). D70 oCylIecTBASETCHA B CHILY TOTO, 4TO, COTIAC-
o (1,6}, umeerca P runeiine-nesasuciverx crpor Iy, ofnigno

rgly, =582, (1.7}

C ILPyI‘OITI CTOROIIRL, OPE eAIMIICTBeHHOM 3aK0IIe CoXpPaHemnia
o KaTanmusaTony
, rgTy = J = Jog — 1. (1.8)

Hoperasme (1.8) 8 (1.7), monyamy P =S — Jup + 1. 310 coor-
HOLIeHHE IA ONPegeNeMia SHCId THHeHNo-e3aBHeHMEIX MaPIII-
PYTOB HOCHT HRZBAHEE CTEXHOMETPHUSCKOTO MPABHIA AQDHYTH,
ITpavenum ere. [lna peawmun wsoMepwaamun (Mexammss A)
S =23, J=23, cinenosareneno, P =1, Pearnus apIaerca oiuo-
MapmpPyTHOH.

B peawnmm cumresa BHHHIXIOPHEA {(Mexamuzwm B) rpm mpo-
Memyrouasix permectea  (HgCls - IICI IIgCI ZHCI HgCl, -
-CoH, - HCI) u =ersipe cramui: Joygum =23; S=4; P=4—-3+ 1=
=2, TaruM ofpazon, alech ABA HeSABHCHMALX MapmpyTa.
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B paceMOTpeNHEIX Hawy IETANRRRIX MEXAHHIMAX B KA~
O DFOMCIPADHOE peariEE ydacrTpyeT He CoXee ueM ojHa Mo-
nmexyita npomersyrotumore memectsa. M. W, Tevwxun wmassan Ta-
KFe MEeXaWHBMEL JTHHEIHBIMI, TaK K&R B HOX CKODPOOTH CTAMH
BARWCAT 0T KOUGUTPATIHA ITPOMEFKYTOUHEIX, BEeMECTE FEHeHHO.

PacevorpaM 1pumep HneamliefiHoro Mexalmsva, TAe ecTh
DECMENTAPHAS PEARIKA, 8 KOTOPOH VYACTRYIOT BB MOISKYTEL
MPOMBAYTONEOTD  BelgecTsa, DepoATHEINL MexanwaM Pearium
CHIITEeRa avMHORA Ha sedesimod Karanmnzartope [441:

1) Z+N,=1N, 1
2y 7N, - H, = ZN,H, 1w
3y ZN,H, - Z — 2ZNH |
4) ZNH -1, = Z - NH, 2
N, - 8H, = 2NH,

Henwueiinoll 3Feck spasieTcn TROIBA ¢ragust, [lpoMertyTOUHBIX
BellecTs B PRAKIWE Ueruipe; UCmo Mapuipyros P =4 —4+
41 =1 B orauwume or mexaumavon A n B me Bce HenyIenule
CTeXHOMETPHTeCKIe THCTA PaRiiel Memsdy codofl.

MapmppyThl — BERTOPE, W ¢ LEME MOMIEO [EX&Th BCE, UTO
¢ BerTopaMH. MX MoMmHo MuommeDL WA UpPOMZBOALHEEE TICKA.
Eenn ymuomure vextop a = (1; 1; 1), apnaommitea MapinpyroM
deTalbEoro MexaumaMa A Ha TPOUSBONbIOE HHCIO M, TO IHO-
AYUHM BERTOD M. JT0T BeHTOp TAK/Ke FEIfETCA MapPIIpyToM
pearniuy. EMY COOTEerCTBYeT WTOTOBO® yparHenme mA = mbB,
Quenpmno, 4T0 BEGOD CTeXHOMETPHTIECKEX UYHCEL HeOTHOSHA-
vern, Momuo ofpazosarn OGeckoHeuHo {oXbINoe ROLEIECTBO
MAPIIPYTOR, TONYIaA WX Kakr SHLEGHIES KOMOHHANNH Maplipy-
TOB, BXONAMHNY B B¢ — MARCHMANBIUYIO COBOKYIIIOCTL NWHE-
HO-He3aBHCHMEIX Mapiupyron, Tar, aid Zeta’fbHOTo MeXalH3Ma
CHHTE38  BHHEIXJIOPIEA, CcyMMEPYA  IHHeHHO-He3aBHCUMELR
MapmpyTset pearun [ mo 1I, noxyuuM  annelimo-3aRMCHMLIH
mapmpyr 1T co erexmomerpudeckumu wwmexavn (15 1; 1; 1),
Jamec » ravecTtse OGusmca VMAPLWIPYTOR Moryr OBTE BEOPAHED
modbie (sa M3 3T0H COBORYTIHOCTEH.

Tio RaxpmM sKe mMapiipyTaM B JeHCTRUTENLHOCTT HEST XHMH-
Yecwad pPeAaRuMA? 70T BoUpoc cxoxacrygeckmit, Mexammam
CAOIKIION PEARIIHE ITONIOCTLIO ONHCHIBACTCA  COBORYIHOCTLIO
CTANME, B TO BPeMS KAK COROKVIHIIOCTL MAPUIDYTOE BEHIOHpASTCA
WEOAHOIMAMIIO, Peaxsiio miyT CVaiHE, 4 MAPIIPYTE — O
u3 enocofion XHMETECKON «OyXTaLTePI».

B TCOPHE CTAUFOIAPHEIX PeakIHi BROAATCA TOHATHA &1ID0O-
Ger cragua», ¢rpober Mo MapUPYIY: M $CROPOCTR PEARIHI IO
Basrenomy  mapurpyty», Onpejenum wx corgacuo [46], TTom
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queiioM NPoferos CrATHI TOMIMABTCS DAIIMOCTH IHCHA AKRTOR
BAIeMeITAPEol pearkiluy B OpaMoM 1 00pPATIOM HATPABIEHIAX,
Torga cropocTh TPoCTOf cTajliu paBRHa MHcay ee Ipoberos 3a
NMHNITY BPEMENH B eEHHHIHOM DearlEONHOM TPOCTPANCTBE.
Omun npofer 710 MapiupyTy 0SHAYART, 900 THOHZOIUIC CTOMLHKO
apofieron Rammpol ms crammil, KA®ROBO €€ CTeXWOMEeTPHISCKOs
YHEeNe JH JaHmoro Mapupyra. Doros caygae, rozna ofpaze-
BATHE MONEKYIBE IIPOMERYTOTIOr0 BEINEcTRA B ONIICH H3 oTa-
MU CROMTUSHNCHPOBANC PACXONCBAHREEM 3TOH MOTEKYNE B HHGIT
CTAINH, DERTH3VETCA CTANMOEAPEEIN pemuM peakini. Eerm B
xofde aToft crammn ofpazyercAd Ee KOMeWURIL IPOAYKT, a HOBOS
TPOMERVTOINGE RBEOIBCTRO, TO W OUO IOIGKHO DACRKOLOBATHLA
B H])}fl‘Oﬁ CTagIe. HOHHH}I ROMITSTICAaTITI OG]JRBOBRTH’[E[ I pac-
XODOBAMKA TPOMERYTOTUEY BellecTR M 03uadaeT 3aRe]uIeriie
apofera mo Karomy-1udo MapuIpyTy.

Tarum 00pazoM, CKOPOCTE CTATHOHAPHMON Peakulin ompele-
IATCH OTIRNBHEIMHE TPO0EraMil 0 BCEROIMOMIIEIM MAPTIDYTAM,
OnEaro KAMEEI MAPEIPYT MOMRIO NPeACTABITL KAKR JIHHeHHyIo
roMOuEammo 0a3HCTHX MapmpyTeE, & CIeoRATENIRIO, M 1Mpo-
fer Mo ATOMY MApLIPYTY MOMIO MPScTABOTL Rar NHIeHHyI0
KoMOMHALEI upoleror w0 GasHCHBIM MapuipyraM. B coorset-
CTEWHE € DTHEM COCTABIAIGEEG PEAKTHIO Tpoleri 1o HedasMoHnbia
MAPIIPYTaM BaAMEHANTCH HHBUBATeHTHRME mpoberamu 7m0 Ga-
BUCHEIM MapmpyTaMm. B pesymsrare Bee Tnmoderm cragrfi 3a
JaHHOoe BpeMA (ORAAYTCH OANIO0SIAYIIO OHDEeIeJIeHNHBIMIT “Hepe3
Gagmerasre MapmpyTrel, CRODPOCTRI PeakIEXE o Hasme-
HOMY MapPIIpyTy HASEIEASTCA YHCIO TPODBEToB Mo GABMC-
HOMY MAPIEPYTY B eIHHANY BPeMeIH B egEUEINOM DPeariHow-
HOM NPOCTPAHCTEe TPE YCIOBHE, €T0 BCe mpoderm crayuid pac-
mpeneNedsl IO MApPIpyTaM paanore Gasmca. CKOPOCTL pPeAXIIHM
B ORIOM 3aJapgTCa CHOPOCTAMM Iic 6HSHCTILH\I MapoipyraM TOURO
TRK *RE, KAK BEHTO] BaJAeTCH 80 KOMITONEHTAMEH T0 0CIM KO-
O IUHHAT.

Hemonnzopamee TTOIATHT CEC]IOCTE N0 GABICIIOMY Maili-
Pyrys»  gaeT BOIMOMHOCTL [',(I)ODMI\"'JH-[POBHTL YVCIOBIE KBAa3H-
CTATHOBADHOCTY B BENE, OTINTIHOM oT OOBITHON (OpMynipos-
KH: «cropocTh ofpasosamii TPOMENYTOTHONG BeMIeCTRA PABTA
CKOPOCTH €ro PAcYOUoBaFEa» (UeTanpAWH avWalEs KBasHCTa-
HNIOMAPHOCTE ¢M. B Ti., 2}, IlpHwenas MaTpuyoyIe cHMBOIIKY,
ganmniey ypapHernud, rotopsle M. M. Temrud npemmoskun ma-
ABIBATE VCIOBHAME CTATUOHATHOCTIT CTaANMEIT:

vW = w, (1.9

rae v — cTexmoMerpuIeckas marprna; WoH w — cooTReTCTBEN-
HO BEKTOP-cTONDSI] CROPOCTel To BasmellkiM MADPIIPYTaM ¥ Bek-
Top-cronafen ¢ropocredl crafgwii. Tamm olpazoM, cROPOCTE WA~
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Jol cTa)H UPENCTABIAETCE B BHNe JHHeHEOH kombHHaumd
crOpoCTel 1Mo 6asmemelM MapmipyraMm. Momxso mocmoassosarhes
m mpocroll THnpommEaMmuecKoi amamormeil., Ilyverh cragma —
Tpy6a. OBI(ui HOTOK FKHIKOCTH, MPOTERAONINE 10 Hed,~— CRo-
POCTE PEARINH, JTOT [OTOK COCTOAT H3 OTHENBERX PyIeHKOB —
CROPOCTEH TI0 MAapILIpyTaM.

Mowmnmo moxasars, ¥ro yeaosme (4.9) sxpmearemrmo TomMy,
UTO CKOPOCTH of6PASOBAEEA H PACXOXOBAINA ITPOMEIKYTOTHHIX
BENIBCTE PADNLL, T. €, YCAOBEI KBARWCTAOHOHAPHOCTH B €ro
obprameit (opMyTEpOBEE.

B opmumity BpeMeNE B eIRHHYIOM TIPOCTPAHCTE: ofpazy-
erca Typgte moseryn IpoMerEyTOTHOTC BeljecTRa. HaToMBEEM,
1o pasmepmoctd MatpuiEn Lnp (Joam X S). Homeragms @ m3
(1.9}, momyamm

rte = Ty (W) = (Fhpv) W, (1.10)

Uz (1.5) eaenyer, wro Tnp-v = 0. Crenosarenseo, u Tny-we = 0,
410 u TpebopaIoch JURAZATE.
B rompectse Buma
(W+1 —- w—-i)w.,.zw+3 - -+ w_.g(lU.;_g —.w—-z)W+3 R
Fwo oW —wy) b = W Wy — . — W WUy

{1.11)

M. U. Temrnm nrpencraBmn BeXHUIMILL CROpOCTed cranmil cor-
maco ypasmemmo (1.9) w, = w,, — w_, = VWP g pomy-
P

UM YpabpHeHHe, KOTOpoe HaBBaJI <Yy[PaBHeHHeM CTANHOHADHBIX
DeARDER S
v w_ V. W _ v
+3 -8 "+s =8 —5y S
W7(1) 1 1 g i 1 2 o3 e |

w+51 w+slw+32 w+slw+szw+s3

v (2)
. +5 w’slvsz w—slw—szv+53 .
L VV(ZJ | - R R =
s Wise " w,, W w, w, w Bl i
1 T8 sy +8 e T ey

W W5
=1 — (1.12)
Yooy WopsgWpag o

Ypasuemme (1.12) we savmcur OT mOPAMLA, B ROTODPOM TPOHY-
MepoBamel cranui, C momombo (1.12) ofzeraaerca BHEBOA KE-
HETHYECKIX YPABIGHNI B sRI0M BHNe AME JHHOHHELY Mexa-
HESMOB 1 B HEeROTOPEIX CHyYadX — 04 HelnOednex.
CymecTBeHEOR YIPOUIGRES ANTOPHTMA BEEROTA KHHSTHWE-
CHEX ypaRHeHui CBA3aNo ¢ OPEMENeNHeM MeToi0B, 3aEMCTRG-
BaHABLY B3 Teopun rpador. 00 srom Gymer paccrazapo B ri 3,

3
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2.2. Mogesn peansaoro afcopbHPOBANHOTO CIHGH

Terteporenan KaTaXlETHIGCKas Dearlsd NPEICTABIAGT CO-
Golf COBOKYUIHOCTh B3AHMOCBASAHHEIX (QHSHISCKHX ¥ XEMUIS-
CKHX BIeMeHTAPUBIX AKTOB B CHCTEME ¢DeaRI[HOHWAT cMech —
rataxmzatops. lpm srom wago pasmudars KUEETHRY Ha MHKPO-
H MAKPOCKOUHIECKOM YDOBHAX.

B COCTREETCTBHH ¢ 3THM HKHAHQTHUYCCHRME MOIEIW MOMIO ])aB‘
OEeNUTL Ha MHEPO- H MarkpocKondIecrwe. Cpass 910X Momeled
VCTAHABIHEASTCA COOTHOIIEHHAME CcTATHCTHIeCKOoH (husmrm.
Murpocronnyeckue MOTRIHR HCOONLIYIOT TOHATHA ceTeHAd pe-
armay  (mudOepeEHanTbEOr0 B TOTHOr0) B MHEPOCKOTHIeCKIX
wOHMeTRET ckopoctw, CThoriil pacter cedenwii pPeardHH nped-
crapnger cofofl zamady cratHeTmIeckod mMexammmm. Maxpocro-
TFHUecKe MONeIH MACTOALIYIOT MAKDOCKOITHYIECKWE CHOPOCTH.

Jad ompenenennd TOCTENHHY HeoGXO0MHMO 2HATL (PYHRIAIO
pacupejierenna wounekyx mo smeprusam, llogpofmce maTomemme
0 COGTHOUIRHIAX MEHIY MAKDPO- M MOKPOCKOIHYECKHME Oapa-
MeTpaMy MoMREO Hajitw B paBorax [48—49].

Hopoanmo #aBHo 0COZHAHO TO 0OCTOATENRCTED, UTO CROPOLTDH
XAMUTECKOR DPRAKIIMM JIONMIHA BABACETh OT BAK0HA DACTpeme-
JEHHE SHEDIHH MeMoTy DPeardpyIolliMy Mokeryaamd, [lo-nmmn-
MOMY, IepBEM Ha 10 obpartan smumamie Mapcemenm 5 1915 1.
(48, ¢. 149]. OUEBITH ¢ MONERYIADUSIME TYIKAME, TPOBeIerTEe
% 60-—70-x rogax, mokazanm, ¥To B TazodasHEX CHCTEMAX HEMe-
FOTCA MENBIE KIACCH PEARIIHil, KOTOpPEHE HeNL3s WITepIIPeTmpo-
BaTH, 1€ VIATHIBAF CYU[ECTEEHHOS HAPVIIENHE PABHOBECIIOTO
pachpeNedeHus BHEPIHE TIo cTermenaM csoboner [50—31]. Bam-
HO# 3ajauell 37ech ABIAETCH BHIACIIEHWE CTEIEHN HEePABHOBEC-
HOCTH (PYHRIHNH paclpeleleHua D0 DHePTHAM BO BPeMA XHMI-
gecKal peakoum P,

15) Onegrna HMepazmOBECHCH IOOPABKE T WKOMCTANTE CHODOGTH peax-
IHE HMeerci B page pador, IlpmeemeM ee B PHe, TAHHOM HeganHo
B. II. Waaroruy oz Smmoierynapumoi peawmmm 4 -+ A4 — B+ [52].
Kpaswcrammonapuas GFHERONA paclipefeliefifg M0 CEOPOCTAM ONpeNeIs-
NMack H3 ¥YpaBHeHHT LoueOMana B BRfe f{v) = fo(v) + i {p), rie fH{v) —
MaKcBelLioBckad (GyERmEA, f(v) — Malag monpaska, Homcranra cxopo-
crn peamripn: K = £y{1—m), rge Ky — XOoECTAHTa CHODPOCTH DPOARTVN,
BLIYHCISHNAA ¢ MARCBOLNOBCKOA (DYRRIMed DacpemeTexnms OO0 CHOPG-
CTAM; N — XApAKTePHCTHKa WepaBHoBecHmooTm K = o’ exp (— E /6Ty,

0 o
rne G, — Cevelie NEARUEH TPH MARCBeMN0BCROH (ymxumm pacupemeic-

&RT N1/2 :
HILT; 0 == TTE'H) ’ m — Macéa MOJIBKYREBL, Ea — BI{GPI‘HF{ AXTHBATI.
-0 )
81 1/30, f xThee,
M= "gn o.|E. | 7 oxP (— Ea/’S,lcT), rie ¢, — CeTeHHe YEPYIoro pac-
e\

COANNA, vo-— MAHEMANBHAH CKOPOCTE OTHOCATENBNOTO [BEMEANH IBYX
MONery.T, IPH KOTOPOR BO3MOMKHA PearInd. '

2 T C. A6aoucemit, B. ¥. Buxos, A. H. Topbams 33




Cremelt HEPABUORECHEOCTH  OHPEIENAETCA  COOTHOINEHHEM
MeRIY MITKPOCEOTHIECKHMH CHOPOCTAMEI PEAKIHM ¥ pelakca-
run. [lopy pedarcarmefl 306CE  TIOHHMAETCA BOCCTAHOBIEHHE
CoTPUMABOBCKOTO pacIpeleledus, ITo BoccraHomienne oby:-
rOBIHBaeTCA HPOTEHANESM DPasIHYHBIX (H3BYECKHY NPOIECcCOB
ebuveta sreprueif.

Yrp wie racaercd DeakTHil B TBepHLX Telax, Peakmui re-
TAPOTEHIIOrO KATAINBA B YACTHOCTH, TO 3[eCh CYIIeCTBYET MO-
HOTBETeALHERIH RAHal Pelarcanni — TRepIoe Teno. (HOPOCTH
AfMeNa  pHepTHeH ¢ TBePLEM TeIoM [JOCTATOTROD  Beluka,
D ppuammne Momeo cortacuThea ¢ muennen E. B Hurwrana
[50], uTo mpegcrapTeBEme 0 COXPAURHWNE DPABHOBECHOTO PACTIpE-
NeNeHusa 37ech LOCTATOTHO XOpoliee.

B wemasmeil pafore B. 1L Hpaworma m K. V. 3auapaesa
[114] mncecaemopadach BOZMOKHOCTh BOBHHUKHAOBEHHA HepaRHO-
secHEX 3PdenTos MIA PAJA THEIHOBRIX [MOBBPXHOCTHBIX PEARTUN,
PriIx soijenensl KOURPETHEEe OPHIHHEEL TOTO, TOYEMY B MONe-
KYNADHBIX H OEMOJNERYIAPHELX DRari{Hay, TPOTeHanIIny Ha
NOBEPXHOCTH TBepmoro Tena, 218 »QQeKTsE, KaAR TIpaBHIO,
MAJBI.

drarmm KaranluredecKoll pearuumu Ocuonunie
OTAIBL CIOMKIHON IeTepOreHHO-KATATUTATeCHOH peakaun: 1) azam-
MogeHCTERE MBIy KOMIOHeNTaMM pPearmronmofl cMecd u mmo-
BCPXHGETHI0 KATANM3aTopa — ageoplums uw fecopliud aToMoB
H MOIERVN; VIAPHBE B3anMojellCTBHA MOJeRYJR Tasoobpas-
HOro BemIeCTBR M MONEKYNEl, aXcOpOHPOBAMHOH Ia HOBEPXIIoC-
TH; 2) MPOUEeceHl Ea MOBEPXHOCTH HATANH3ZTOPA — B3AHMoNeH-
cTRYE B aNCOPBHPOBANEOM (I0e Meyr/ly PaslWIHBIMH IT0BepX-
HOCTHEIMI BeeCTBEAME, MHTPANMA ATOMOB M MOIEKYI, H3Me-
HeMMe COCTOAMHS YOBEPXHOCTH B X0 pPeakiud % T. 1.
3) mpomeccer mepenoca BemieeTs B ofbeM HaTagwsaTopa; pa-
CTROPENNe BeLIECTE B TDHIOBEPXHOCTHOM cice; 4) (azoBele H
CTPYKTYDHBIE TPERPALIEHH KATAIHZaTOPa; J) dHepreTIdecKue
apoUecer: O0MEHE pHepPrHel MeROY pPeaTHPYIOUUME BeliscTRA-
MI B KaTAIH3aTOPOM.

Mopgenuw, yIMTHBA0IINS HEOTHODPOLHOCTE Ka-
Tanrusatopa. Mofens mAealsHoro amcopUHPORAHHOTO CJIOHA,
paccMOTpRIHAd HAME pamee,— IHMNL Neppoe, Ho Hecbxommmoe
Tpudamatelie TIA MOCTPOCTHA TEOPUU, OTHCHBAKLEH RUTETH-
YeeKHe FAKOMOMEDPHOCTH  pPeakuuH  TeTepoTeHHOI0 HATaIHMad.
Jlpentge  Beero, 0RA28J0CH, UTO  CYHIECTBEHIND OTPAHHYEIHO
TPeJROMOMRENHe 0 PABHONRTIHOCTH BCEX YYACTHOE IOBEPXHOCTE
rataamzaropa, B 1930—1940 rogax comorymiccThln Kazopu-
MCTPHYSCKEX, W30TOUHEX M ADPYIEX METOZOE HOKASAHA HeoHo-
TNOIHOCTE JaMe GAHOKOMIOHENTHEX Karannsaropor, Kue paree
Teaop yrazan sunaterume 5Toro ofCTOATENHLETRA IA KATATIIA
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[53, 541, Yeranosmeno, Tro B Gousinedl TacTwm clIydaes Teuilo-
TRl AgcopOIIHM U SHEPIHN aKTHBAUNE MecopOIuy ¢yIecTBeIlHo
FABMCAT OT ¢TeleHN NORPHTHA HOBEPXHOCTH agcopOEpOBaHELIN
perectBOM. llp@umma »Tere Moker SaKIOIATBCH, BO-IBPBEIX,
B TEPROHAUZILHOM PASAHYUHHE PACHOIOMEHES aTOMOB Ha IO-
RepXEOCTH (pasmpwmbie KpHeTaLiorpadiTeckre TETeCH, pel-
pa, yrael, HCAORAUNEH, ZedeKThl, OPHMEecu), 8 BO-BTOPBIX,
B PeaymbTaTe BIAHMOIeHCTBHE Mexny coboll amcoplEpOBAHERX
YACTHN HIW H3-33 BAHAHHA pagEee ancop0upoBaHERIX TaeTHI]
ma suerrposusle ceoficTsa warammsaropa. Ilepswifl danTtop om-
pegendior Kar OworpaduUecHKYI0 HMEOLHOPONHOCTE
KATAJAAZATODA, BTOPOM —HEHOYUHPOBAHHYKH  HeoIHO-
ponouocrts lepummuer aTu mpmHamme:xar C. 3. PorzEcsoMy.

HeonwopoquocTs ¢yIIeCTBEAR0 BIKAET HA PABHOLecHEe M HH-
HETHIECHIE 2aBHCHMOCTH ancopPOIHoHHEC-IecopOIHOHNOTO HPO-
necca. Jaa Guorpadmieckn McoTHOPONHON TTOBEPXHOCTH MONETD:
HjIeAALHATG ANCOpPOADOBANHOTO CI0OA MPUMeHSeTes IHME R Gec-
ROEEUHO Maxoh Jo1e YUACTHOR IHIOBEPXHCCTH, XapanrTepH3yio-
mefies OTHHAKOBLIME CBOHCTBEAMU. 3areM UPHHEMASTCH HeKo-
TOpoe pacopejgeleHye HeoFHOPOAINOCTH ¥ OCYIECTBAACTCHA M-
TerpupoBaNe 0 BCeM BHIaM YYalLTHOB Ka.TEUTHBElTOpEl. OTE‘IE‘
crrefmag mrona (M, M, Temwum, C. 3. Porrucrnit, 1. B, 3eas-
HOBHY) TOCBATING GOXLINOE YHCHO HCCTeNOEAIHI BOIPOCY GFa-
BHCHMOCTE (OPMBl PARBHOBECHEX W HKIESTHTSCKEX 3aKONOME]-
gocrell agecopbumy or xapartepa xemocopduwy. Pemammer poe
sagavn: 1) mpAMas — aMalins BANATES 3aJAHHOTG  XaparTepa
HEeONHOPONHOCTH HA BAJ PabHOBSCHEIX ANCOPOUMOHHBIX  H30-
TEpM W EEHeTHISCKHX ypaBuennil; 2) ofpaTuas — HaXQiKIenie
PyARORE pacupefeNeRus HeoMEOPOIHOCTH II0 SKCHepPUMENTaIn-
epiM ganeeiM, Tag, M. . TeMrun, npunemas nuHeHnsri xa-
paxTep HEeCOEOPONHOCTH, IIOKA3AJ, wro m3oTepMa Jlemrmwpa
BaMeHREeTCH ypaABHEHHeM TorTapudivMuIecKol waoTepMzr (E3zoTep-
va Temmmua) [55], Ilpemmonomms, wro HaMeHeHHe 3HePrEH
AKTMBANHM afcopOIMH NEA PANHYNLIY YUYACTKOE MOREPYXHOCTH
COCTARNALT OMUHAKOBYIO ZONH Teriorsl agcopomwm, M, M. Tem-
kun B paGore [56] prisen ypasmemme ans cropocTm agcoplinm,
OKAB3aBIIeRCS TOHRIECTBEHIIBIM OMITHPHYECHOMY VPABHEHHIO
Bensmosnaa — Porameroro [57]. Pamee H. B. Senszosmu mo-
kazas [58], 4ro sECHOHeHIIANEHEIS XapakTep HEOXH(OPOHOCTH
npaeogET K maoTepme Opefmmmuxa.

Ha ocrope mpepmomosieHus o JjunHelinofi pHepreTMyecuoi
HEOFHOPOJHOCTH BLIBENEHb] WHHOTITIeCKHe VPABNEHHT JJIf He-
KOTODLIX NPOMBIIIEFHC BRKIEX KaTANUTHYCCKHX LPOIECCOR,
npenne BCerd H3BecoTHOO YpPpaBHeHHe TBMRI-IH&—HBUIQE‘:BE\ A
cumresa amvuaka [59). Teopuz amcopfImoHANI H KATANHTE-
YeCKHX IPOIEccoB HA HeOJHOPOIHEIX N0BEPXHOCTAX JaHa B MO-
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norpadmn C. 8. Poramexoro [60]. Coppemenzoe cocrosimue
BOIpOCa W, camMoe IIABHOS, OOHT HCIONBBOBAENA HARETHUE-
CHUX MOJeNel, YUYATHBAOIUX OAOTPADHYILCKYH HeOIHOPOji-
HOCTL KAaTanwsaropa, orpamensl B Momorpagumax 0. €. Cra-
roserore m I M. Ocrponcroro [61] m C. JI. Hanepmana [62,
63]. OTrnonenns 0T 3aR0MA ALHCTBYIOMWUX TOBEPXHOCTER B MO-
Nedsx, yYATHBAOONY 0xorpadHiIecky0 HeoAHOPOREOCTD, CHA-
SEIBAMTCA TPEIRIE BCBTO B TOM, UTO KHUETHIECHUE YDABHENwA
MMEIOT CTeNeHHOH BEJ, a OKABATeJk CTemeHH — IpolHBH, He
HSMEHANIMIARCA B IIHPOKOM [UAIAZ0NE TADAMETPOB. UBONKY
KHMeTHIeCKHX MOAeNeH, yIATHBADINAX JHorpaduIecrylo Heox-
HopomHocTh, MoMHO Hadrtm B [61] m pamee B [63].

Uro EwacaeTcs MojeleH, YIETHBANNNY HHXYIEPOBLRHYIO
HEOH0POXHOCT, TO B HHX ACHONLIYIOTCH PA3NMYHME Guanse-
CHEe TpPAZCTABIeHHA 0 BrauMonelcTeOn Mekny coboll anmcophum-
popamubx 9acTurl. Tak, B seKrpocTaTHEecKO Momennx Bymapa
[68] caoll xeMocopOUpPOBANHEIX YACTHT, ONECEIE2ETCA Hak 34-
pamerAsdl goupgencartop, PasEoorh NOTEAMEALOB MeEOy ob-
RIAGKAME 9T0T0 KOHIEHCATOPA BABMCHT OT CYEHeNH MORDPSITHN
MOBEPXHGCTH, B MOEOHH NHIOIL-THIONBIONG B3AHMOASHCTEIA,
pocxonamelt ® Jlemrmiopy [69] m ne Bypy [70], yamresaerca
B3aMMOgeICTEES JECKPETHEX 3apAN0E aNcopOHPOBAHMEIX Yac-
tun. HakoHenm, B Mopenu WOESPXHOCTHOTO DIEKTPOHHOIG Ta3d,
paspaborauumoit M. W, Temzumew [71], opmmuMaertca, g9to an-
-cop0nMg Taga Ha HOBePXHOCTH KATATH3ATOPA MRHAET 3IeRT-
POHHYID TIOTHOCTE B Ciloe, HETWOCPBACTRENIIO0 MPHACTANIIeM K
rionepXuoety, BeneZorhEe a8Toro ¢ pPOCTOM sATIONHERHES MEHA-
OTCH PHEPTHs AKTHBALAH. YUeT WAMEHEHNI TEMIOTE pPeaKInm
H €6 HHepTEY ARTHBATHE ¢ POCTOM CTENEHH MOKPEITHA - OTIH-
UATENLHAA Y8PT& MOFeNel HATYIUPOBAEEON HEoIHOPoIHOCTIL
DTH MONEIE HMCUOABZYIOTCA 1IPH TDARTOBRS KpPHTHYECKHX 5¢P-
derron, ofHapyKABAEMELY FHCTIEPIMEHTANENO B KHESTHIBCKEL
BABHCTIMOCTAX DPearInil ORMCIeHUA,

2.3, Mogenn, otpamaoiymne Gazobme
I CTPYRTYPHbE TIPEBPAIeHIA KATAXH3ATOPR

Cosliagme TEOPHH, OTPALAIOIEEH MEOMHOPONHOCTD HATAIHIA
Topa, 00yCIoBIero HaIuIAeM GOXBIIOND MAaCCHBa 3KCIEDTMEH-
TOTBHLIX JANUEX  (KGTOPHMeTPU%ECKNY, HI0TONEBIX W [AD.),
CRHJETBILCTRYOWMX o0 sroff meommopoxmocrd, B macrosmiee
BPEMA HaKOLICH TPOMANHLIA, KATECTBEHHC HOBHIH SHCHEDUMEeH-
TAILEHE MATeQHAI, BYRIAOIGAECA B TEOPETHIECKOM OCMBIC-
nermn [783—75],
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2.3.1. Denomenooeunecnas modeis

Ilpesmpne Beero cramo Acuo, 9To pRARIHOHMHAA CpeJd BIRAET
Ha KATANMZaT0p, MEHAA ero csoifcrsa. lpe arom cregyer BmhI-
gemuts paboror aramemura I, K. Dopeckopa ® ero IDRONEL
B srmx palotax npelcranIrena ROHOENIHA Ro3feilcreilg peak-
nEoEHON cpemel HMa RavammEsartop. Cormacmo [ . Bopecrozy,
TPOIBCCh] BOsAeHCTBHA MOTYT H He OHTL CTAKEAMHE CI0JKHOIN
PeAROAE Ha UOBEDXHOCTH. DOXRINOE NOIMISCTBO HHCIEDHMEH-
TAIBHBIX (PAKTOB, CBUFETEILCTEYVIOMEX 00 MaMEHEHHIX CBOHCIB
HATAXMBATOPA LUPH BAPHALEAX COCTEEA PEARIHOHEOE cMecH,
npuBogEIocE B padorax [76, 771.

Brugmanume mccaegoBareidell IIpHBjleKaerT HSMCHOHEHe KaTa-
AATHYECKOR ARTEBHOCTH OSUHEIBEL  LOCTYIHOH HoBeRXHOCTH,
ENE ypexpHoR marazmrmaecnofl amtmemoctn (VHA). I H. Bo-
peckos B 50-x rr. cHOpPMYIHPOBAN TRABALG IIP ¥ O I M3 wH-
reapHoro nocrogncrsa Y HA, Cormacumo sromy npa-
Buny, Aaa pAga MeTalIHYeCKUX I ORHCHEX HATAJAH3IATOPOB
YHA wpubrmamrerbHo TMOCTOSHHEA TPE 3HATETENLHOH Bapua-
I[HH BelMYMOE IIOBEPXHOCTH, PasMepa KPHCTANIHTOB H yCIo-
BHH mparoToRTeHNg. JTo mocToaxdcTso L. I, Dopecxos ofbsc-
HAJ TEM, 9TO NOJ BO3AEHNCTBHEM PEAKUHOHHEOH cpenbl KaTalH-
aarTap HPI’IXOHHT B OMHMHAKOBOE CTADHANIApPIIOe COCTOAHNEe He-
FABHCHEMO OT HCXOJHOTC COCTORIIHA HOB'31:!.‘{1{0‘3’1‘}17 olpeaeide-
MOT0 YFCIOBMAME TPHIOTOBIEHHT H TpefBapurelbroil ofpabor-
EH, B panpmedmrem OBIH HaBReME # CYIIBCTBEHAIES OTHIONE-
HuS 0f OpasEia npndrmsuTensuoro noctoducrea ¥ HA. byaap,
HCCHefyS BaBHCUMOCTD ¥ ILA MET&INOB 0T WX MHCHEPCEOCTH
[771, obmapymum msmenemma YHA ma mpa nopagxa m wrife-
THI KHACC CTPYKTYPHO-TIYBCTBHTBXBEBX pPear-
gmi., Opmaxo amamms, cnesanmemi ' K. Bopecwosrns [78],
TMpHERJ ero K BbIEOOY, YMTO, HeCMOTDA Ha IaYalbHOe DasnHiide
YHRA pasimenpix rpameffl MeTamIos, BARATHEe pPeAKIHOUHON
CPeNBl CHABHIBAGTCHA, KAK HPABUIO, B HEBREHPOBAHUE HKATATH-
THUeCKHI cpoliers oTEx rpamei, CopynrTypa DOBEPXHOCTH pe-
KOHCTRYHDYETCHE B HAOPABISHHH TOCTIHMKEHEA TOP0 CTALHOMAD-
HOTO  COCTOSHMA, KOTOPOMY COOTBETCTEBYET MHMHMYM 30007-
Y0 SEEDPIHH.

Hpobuema wosmeficrBmT peakBHOHHON CpemBl B&IKHA  [JIA
OHAMAHKUA JeHeTBHA TPOMEINIEHNSX KATATH3ATOPOE. Tak,
Zada GodBIIell TacTH pPear(Hil KAaTATATHYECKOTe OKUCILHMA Ha
ORHCGHEIY RATAIMBATOPAX B BABHCHMOCTH 0T COCTARA PeaKIH-
OHHOH CMgcH CYIECTBERHCG MeRAeTCA codepiRaHbe KHGIOopoia
W 3apAll KATHOHOB RATAXH3ATOPA, Tt0 HPHEBOAHT K H3MEHEHHI
HX AKTHBHOCTH H cedextubmoctm L79, 80]. Habmonaracs wmen-
JEHIAT PeNAKCRUEL CHOPOCTH POARI[HE OKHCNEHHN 3THIeHA Ha
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cepebpe, o0yCROBIREAA HIMEHEHWEM CORSIIRAHHA RACIOPOA
» nprmosepxuocTHoM cxoe |81}, Vamenmenmma cocraBa wacto
COMPOBOMIAIOTCA TEPecTPOlKROH CcTpyRTypel nosepxHocyu [82]
W, HaKomell, HaMeHenneM (azoBoro coctTasa rarampzatopa [83].

O6zop moCHeNIUX HeCAeMOBAHKE MOPQOIOTHIECKHE H3Me-
Helluil MeTAIXHTIeCKHX KaTanmsatopos oM. & [160],

I'. K. Dopeckor TpemIommi (PeHOMEHONCIHTRCRO®  YPABHE-
HHE®, KAYecTBOHID XAPAKTEDHSYIOIIee BOZIPHCTBEE DeaAKITHOH-
mofi epemer [78]: W ={(c, 6)R{c), re fle, 8) — wEEeTUTECKAR
XAPARTERACTHRA TIPH  HOCTOAEHEOM  COCTaBe  RaTANH3ATODA,
Ric) — xapaRTepHCTHRA M3MeHeHAd CBoHCTE mOY BesAedcTEHEM
PEAKIMOHHON eMecn; ¢, § — KOEOEHTPAIMH Faz000pasHbIX U 10~
BepPXHOCTHEIX BelIecTE CoOoTBeTeTBeNHO. CNEnyeT 0TMETHTH, IO
OPE OLHCAHNY KHHBTHRE Deakiud ¢ HWaMeHmgluielicm arTRB-
HOCTRE) KaTAJMEATOPA LIMPOKO UOABIYIOTCA MONSIAMH, B KO-
TOPEIX BHQMeHLI JBe cocTaBnaomgue; 1) me aapucsias o
COCTOSHEEA RATANA3ATOPA, 2) 3ABECAMASL 0T HErO.

Tax, Opd MNOCTPOGHUEN KUHETHYECKON MONeTE CUHTe3a BH-
nunxropama Ta KararmsaTope «HgCl, — yrone» EHemoneaosa-
JdHCH CHERYIONIe TIGIO/KeHEA: a) B KEFHeTHTECKOTO YDaBHe-
IS e 2ARMCUT 0T CONDIRANMI AKTUBHON codm; §) H3Mere-
IHe aRTHRUOCTH Rarainwzatopa B jwoboM ciyuie (gesaxrnsa-
st HgCly, yHoe cyaeMul w0 T, 1) MOMRNO PACCMATPEBATL TPOC-
TO KAk U3MeHEeHEe COTSPMAlus akTHsItod conm [84],

Rumernuecsad Molelb, VIGRIBTBOPARMAR 3THM 1pedona-
HEAM, HMeeT BHF,

a
22 = ke (cmge, ) F 2, T

gf (cmecy, )=V [JS T,k {cuga, )]

rjie — cTeleHL IPeBPAlleHHsl IIo alerTHieny; I — TeMUepa-
TYP&; CHgal, — KOUUEHTPALEA AKRTHBHOR COIH; T — YCJIOBHOE
BpeMA KOHTARTA; ! — aCTPOHOMETECKOE BPEMA.

Yparuenne, upenroxensoe I H. Bopecrosrim, orpaswaser
AQTHTAE B KATANHUTEYLCHOH cucTeMe ABYX MacuITaBop BpeMe-
uE — «GreTporoy, oO0YCIOBIEHHOTD IIPOTEKATWEM ITOBERXEOCT-
HEX XEMHYECKHX OPERPATIeHuil, I «MENILUT0r0y, adyCroBIe-
HOTO IPOIECCAMM FoafeHCTRMA DPeaRIMOHFOR cpemnl ma Kara-
amzatop. (Cmemyer crazare, d9ro BpPAm O B oleM clydae
BOAMOHKEO PASHEAHTS COCTABNMIONHE Tay, KAK 2r0 CHETAH0 B
o7oM (PeHOMEHOIOTHICCKOM YNRBHEHHH. )

HecoMmenBa a®TyalpHOCTE [NOCTPOGHHA (EHOMEHOIOIHTE-
CHIX Mojenedl, oTpaIRaKIIUX (JAa30Bble W CTPYRTYPHBIE M3MeHe-
nuA ratanusaropa. (fHAKO CHTVANHA CYLMIECTBEHO H3MeHH-
Hach B OTOM eMBICHE, UYTO TOABILICA NPHIFHMHAILIO HOBLIH
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BRCTepHMenTalbEEIE Marepwanm, Or Geir modyuem b rededHe
nocregany 20 JeT ¢ MOMOIIBIO pﬂSIIHUIHBIX (HIBHYBCKEX METo-
oos — repmopecopbumm, SIIP, HK- =m Owme- CIIERTPOCKOTIH,
I[mbpahmm MBITENHEIX DIEKTHOHIOBR H\IB PEHTTEHOBCKON o-
TOINERTPOHHOR COBKTPOCKOIHE, M SJMEKTPOHHON CHERTPOCKO-
nUH i suvmusecxoro agagmza (POAC, mam 9CXA), m 1. L
Cefiuac MOMCHO Jasteé 0TBEYATL WA BONDOC; KAKOB AE€MEETHBIR
cocTas nopepxHOcTE! CaMa MOCTRHOBKA TAKOLO BOWPOCA eIme
HeJaBsuo OBLIa HeMBICIHMA.

Merogsr HCCTEZOBABAL UOREpPXIOLTE, OCHOBAMHEE TPEHMY-
meCTReHHO Ha BHBHTPOHHOﬁ " I’IOHHDI-L'i CTTeKTDOCKOIINAH, CTaHo-
BETCH Bee GONEB COBEPLUEHHBIMH,

WNmMenmo IHPOKOS OPEMEEeRNe HOBHK (USHIECKHY METOIO0B
H OUpefensdeT COBPEMEHHEBIH aranm HAYRH 0 MoBepxaocTH (,,sur-
face science”). ITo muenmio Y. B, Homeusore [83], aTa mayra
FaxogHicd cef¥ac B nogoxenwH, GUHIKOM K TOMY, KOTOpOe
BAHAMATA (PUBNKA HKOHNOHGHPOBAMHOID COCTOAHMA B Hauame
XX B, a puspKa TONYIPOROTAEECE — B nepuoy 1945—1950 rr.

Pazeurue «surface sciences madecrsendo TpejcTaBlenc Ha
nuarpaxme {(puc. 1.4) ms paforsr Bomzenn [86]. B macrtosmee
BpeMA CYIHEeCTEYeT DAa3DEE Mempy ToH ofI1acTeid mapaMeTpos
(aperpe Beero 0BaACTHI0 BEICOKUX paspesteEril), B KOTODOI
paszmpaeTca ceBuac «surface science», «umeamrsyads wIE &pac-
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Pue. 1. 1. Paspnrne ¢surface sciencey (mo [86]).
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T penTagy, 1 06IacTh0 TPOMBUIIIETHOTO KaTaTHaa, Tae pabo-
Tal0T ¢ HOPMAJTLUBME W BHCOKMMH jasiendsaMu. l'oBopsar o
apressure gaps, T. . o PasphEe, cYIMeCTEVIONIEM MEMIy STH-
mr ofnacTaMu. Opmaxo paspHB 3T0OT CORPANIARTCA. JTOMY Cl0-
COGCTBYET ACHO REDAMEEHAT B NOCIeIHee BPeMS TeHTeWINA
coueTarTh B OZHOM TpHOODE pasnEIUEIS MeTOm:, KoMOHAImS
KOTOPEIX TIO3ROJAET WCCHETOBATH KATANITEIECRYIO DPOAKIHIO
n nEporoM waTepnade napaMerpos (107% - 10° rop).

Onmun w3 maufonee WHTEPeCHBK PAKTOB, NOTVIEHHBIY ¢SUI-
face science»,— 3To ABMeHHe YIOPANOURHHOT) PACIONOMeIHHA
agcopOEpoRanmubix aroMon ® Moxeryn (oM., manpmmep, [87—
901). B mmorounmcmemswix srcnepaMentax mo HMI mowasawmo,
910 Ha Aa{ipAKITHONERY KAPTHEAX A YACTHIHO 2ATOIHEHTSY
MOBepXHOCTell TOABNAMTCA FOWONEHTEILURE TIATHA {IOTONEE-
TEALABIE TO CPABHENHID ¢ oTCyTerBHeM afcopbaral. ITH maTHA
COOTBETCTRYIOT HOBBRIM CTPYRTYPAM.

ATase CTRYETY]D, HMONYISUNHX B 3KCTIEPUMEHTE, TAH § Da-

Gorte [91].

2.3.2. Modean Haunza

Mua noUHEMANEA 1IPOTERCCOB Ta NOBEPXIIOCTI KATANEZATOPA,
B gacTHOCTH O0DABOBAHWS CTPYRTYD, B TOCHEIEHEe BPeMs ak-
THBHO MNPHBIEKAIOTCH TEOPHH, yIWTRIBAOIINS B3anMOIeicTRHS
afcopOUPOBANENY ATOMOB. BaRmodl MEURpOCKOTHIeCKoil Mo-
NelBl TaKoTO poga ABIAeTes Mopenh Msmmra '™, Fe ornmum-
TeNnlasg UYepTa CcOCTOUT B TOM, UTO ']Tc"l MOOeJdIh YUHTHEIBAeT
BRANMOXEHCTEHE ONMMEAHNNX Ha TOBEPXHOCTH MONeRyX (mare-
paibHble B3aEMOpelcTsHA). VIMeAMO Takas MOFSIE HCOONb30-
sama B paborax [92, 99]. Hx caemyer ocofo BEImennATs ®awm oxa-
3aBUIAe GOMBINOS BIIAINE HA HHTEPITETATIEIO SRCIEPHMEIITOR It
repumogecopbimr. Momens Hsmura wmenmomesyeres, mampuwmep,
B gerne pafor {0. K. Tosfuma = B. K. @emzmmua [93-—95],
TOCBANIEITHOM KEECTHKE XeMocopOIun H Peari(l Wa IoBepx-
HOCTH KaTalHsaTopa. D paMEax sToft Momenu MOTyT OHITH wHO-
naTer malnopaeMere B ODRCIOSPAMEHTS CHONKHEE 3ARECHMOCTH
CROpOcTEH PEAKIHA ¢ W3MemeHmeM cTelewm JIoKpEITHA (96—
981, Mopmens Mamnra wemonrssyerca HiA DOHAMANHA Tepexoma

%) Yuer BanMogeHCTBMS MeRIY aNcOPOUpOBANALIMY  YACTHIAMIT
OpENOPEHEMANGA W § PAMKAX HeROTODHX MOJelel MuIyUHDUOBAHHON wme-
OMHOPOIHOCTH (CM. PaHes), HATDPEMEP B MOLCIM  TUIIOTE-THIOELIOTO
BauMoLeEcTBIA Me Bypa [70]. Opguage mo cpaBHeHHIo ¢ MoTelnn Hsmn-
ra WY CIeAYeT CYWTATh NONYIMITHPHIeCKUMW. [TOMYSMIHLHICCHY MKe
MOjleND KOIIEKTHEHOTO B3aMMOAeHCTBA AgcopOipoRabLIx SacTRT ¢ mo-
BEPXIOCTRIO KaTasguzaropa mpegnoxun 10, C, Cuaropcrkmfi [61].
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¢IOPANOE — Decnopagoiy IAGQPyINa ga MOBEPXHOCTH KATANH3A-
topa [98-—109). HaxkoBen, 2T MOz(edb, KAK YKA3HIBAIOCH, BAK-
nma mpu pacmmE{poske TepMoTecoplHEOEARIX  cHeRTPOB. Ona
TaeT  BOZMOYKHOCTL  PACIIIDpPOBREL  TepMOoNecopOIMONIEIX
CIIERTPOB, '

HanGoxree ofmme QopMyNsl nud OTHCAHHA BAHANMA Iare-
PATLIIOrD B3AEMOJEHCTBIA Me:ay alcoPOHPOBAHENIME MOJIEKY-
NaME HA HKOICTATIES CROPOCTed pARTAYHHX NPOUECCOR DA Tig-
BePXHOCTH TBEpNOTO Tena moaydens: B paborax [110, 721
B uwacrHocTm, HouwcTamTa OWMomerymspmol peaswiwm Tenrio-
pa— Xmumexesyra A-+DB—C onpepelserca ypasBHeHEA-
wu  [72] :

an, dNg .
T _d_f = — K (04, 05) Vy; {1.13)
kT r z ; Asi
K= or Fory @ EP.AEWP( ) (1.14)

rme N, ® Np— mommeETpammn momerya A m B ma mosepxwo-
eri; [Ny - 9ACI0 DIeMeHTAPHEX SUeeR Ha eHORIY TOBepi-
Eoctw; Fa, Fo w0 Farpe —EeKOHQUIYPATHOHIBEES CTATECTHYE-
CREE cyMMsL MOLekya A, B H arTHBHPOBAHHOTO ROMIMIERCA
A*B#*: g —wmicno cocepguux sgeex (2 —4 p cmywae KBampar-
HoH petmerTrm); Pagp, i — BEPOATHOCTE TOTO, “TO JIB COCejfHie
Aueiiry sadgTel Dapoidl AB @ 910 »ra napa mMeer ORDYIREMHNHe,
OTMEIEHA0E BHALKCOM {; 4 — pasHocTh smepruil Mempy napoi
AD @ axrmewpoBaumsy womomexcom A*DBF npm yerommm, uTo
Gmmmafnme ® gape AD U aRTHBMPOBAHHOMY KOMIUIEKCY Adeii-
RE Be 3ARATH Ag; — PASHOCTE MEMNY BHEPIHAMT BIaHMO7efi-
CTEEA GRTMBHPOBAHHOIG ROMOIGECR ¢ ORpyXenwem m mapni AB
C OHpYIRENIEeM, Hpe,[HOJIaI‘ElETGH gro Molewynsl A w B samm-
MaiT OJHY IeMeHTApHYI0 AYedRy, & AHRTHBHPOBAHHEIN KoMIT-
JERC BATIMMAGT JIBe aIeMeHTAapHRE ATeHRH.

Towmeift  pacyer sBepogrtHocrell, BXOALOUX B (QOPMYIL
{(1.13), (1.14), Berosmormen. Hauboxes ygobuniv meropoM mpm-
BIMKENHOr0 PACISTA BEPOATHOCTEN DASTUTHLIX KOHHTYparmii
ABAAETCH HBABMXAMETSCEOS OpabluiKedie, ROTOPOE NPENCTAR-
msEeT cofofl TpocTeHMER BAPHAHT KIACTEPIOrD NPHOIHARCHES.
Ilocmepnee mpepoomaraer: 1) pEigememme KIACTEpH, COCTOAIIS-
TO Hp HECKOXBREX gUeek; 2) 3aMeny B3aUMogeiicTBHA MOIeKy.l
RIacrepa ¢ ORPY/RAIOIINME MOJIeRyJIAME CpeflluM BiauMogeil-
CTRHEM; O) mpuUMeMemHe pacipeleNewms | mbfca mwis pacTeTa
CgHCAA M PACHPeNeNeHus TACTHE B RAAcTePs. D KeasExXHMHIe-
CHOM TPHOMIREHUE RIACTED MHTHMAaIoH — ase sguedws, Cor-
JacHO HTOMY TPEONIeHEI0, BePodTHOCTH [P.p ., DHPARANTCH
wepes BEPOATHOCTH Fan, Paz w T. 1., TH¢ Pay — DePOATIOCTD
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TOTO, WTO BE COCe/lHHMe ATeARU 3amATE mapok AA m T. I
JTH BePOATHOCTH VIOBIETBOPAIT CHEOYIOINed cucTeMe Ypab-
menui [72]:
Pant Pun T Lagt Prp+ Pog + Pog = 1
ZPAA + -PAB + P,\o = Z'BA, EPBB '{' PAB + PBO = 263;
PasPoolPio = 0,25 exp (— eanlkTy; (1.15)
PBBPOO"P%O = 0,25 exp (-* SBB/A’,'T);
PyaPpp/Pip = 0,25 oxp ({(— ea4 + e85 — 2eap)/kT).

Ypapmenus (1.15) ecrecTreEHC 060OMAIOT XOPOLIO H3BECTHBIE
YPABHOHHA EBANXAMUICCKOTO NPEONIIKEHHS IuA ancoplhupo-
BAHHUBIX, MOJAERY.I OOHOTC BHOA.

o KEasUXHMETeCKOMY NpPROIH/KEHNID DagiHIHLIe IAPEL
CUETAKTCH HeBABHCHMBIMI, CIBTOBATEALHC, BEPOATHOCTL TODO,
qTO, HAUpHEMep, BORHSH WACTHUBI A DPACIOXOMEHCG 7 TACTHI
A w m =wacrum B

T pM pE-n—m
zl PaaPart o
Ll {z—n-—im)! Iy IR
alml {(z—n-—im) (PAA - Pagt ‘PAO)

e Pup=005Ps u Pio=005Ps [72]. Orcwoga nerwo mony-
YUTH CYMMY, BXOJUIIYK B (fopmyry (1,14):

[
IA,nm =

) Asg,
EPAE,éexp (— A_i"t) = Pay

4 Py nOxD[(eaq—Cawa ) BT 1 £, poxp((Eap— Eawp ) AT |HP 0
PAA "}_ PAB + PAO

z—1

=

Py oxp|(epp — Prep)/%0] + Pap eXp [(e4p—Epen) AT] + Py V777

P Pap+ Py

(1.16)

THE £44 W T. N, — DEEPTHH TaTEPATLHONO BIaNMOJRHCTBHAL
Qopuyasl, anamorwansle qopmynam (1.13), (1.14) n {1.16),
monyaenst 5 [110] mua ormcanis MomoMOJeRyIApLod ancopb-
UHA 7 JecopbuuH, THCCONMATHBHON amcopOLHM W ACCOIHATEE-
#oit pecopbmum, OuMonerynapmoit peawnmum  HMon — Pujgwna.
B [110] uccaeopama 3aBHCHMOCTL KORCTAHT CROPOCTEN aTHX
TMPOTECcoB 0T MORPHITHE, ofcy:RIAITCS DARANHIHALIE ITDHDITH-
MEHEd, HCNONBS0BAHILIE PAHEE [IA DNECAHWA BIHAHMS JaTe-
paTBEOro BRAEMOEEHCTEEA AZCOPGHPOBAHHEIX  MOJIEKYI HA
KOHCTAmTy CKOPACTH JecoplIu@, pAaccMOTPEHO BITHALNE JIaTe-
PANLHOrG B3AEMOIEHCTBIA HA [IPeIsKCIOHeHIMATBHBIA (arrop
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KOHCTAHT CROPOCTEH Pasdmduslx NpPoNeccoB, a Takske B paM-
RAX MOJRNH ¢NPenajcopOIHOHHOro COCTOSHAAY BAWAHKE YI(-
PATOUCHEA ancoPOMPOBaRERIX MOJNERYT a woR(Q@HIHenT NphR-
THGAHHA M KOHCTEHTY  CROPOCTH  MOHOMORGRYASpHol pme-
copbuuy.,

Cropocts mumecomuarweuof ameopBumu  (sanpmmep, 0, ma
pasnuaEnx veraamax [98, 102, 108, 1071} ofwrumo BwcTpo
YMEHBITAeTCA ¢ POCTOM MOKPHTHL. JTo oODACHAIT, Kak Tipa-
BILIO, TéM, UTO IiA JHCCOUMATHREDH amcopfumm meolXom@Mb
use crobofinbie Adeiikm, T. e, Kosdhduunrenr npmraTamg S0} =
= 85{B)Puo{8). Ecmm s1a HoBeDPXHOCTH TBEPHOTO TBIA aucopoE-
POBAHEl IHIIL MOTeKYIEl A, TO* B KBABEXUMEYECHKOM NprGIU-
WOHUH HMEeeM COeJVIOOIVIe cucTeMy:

P+ Poat Peo=1: (1.17)
2PAA+PA(]=28; (118)

9 E
PyPoo/Pho = (1/4) exp— 22, (1.19)

s cmeremst (1.17)—(1.19) monygaem

K 3
PGD(B):14E}—1/2(_1-—[1#4(1ﬁexp(ik_Af.}))x

Dopmyna (1.20) moaygena s paborax [98] m [102]. Tou-
HOe pelleHHe HAMEETCA IHIML INA KBagparHol pertersy, =

1
6 = 5 [108].

B GAydae OTTANKHABARHEA BepOATHOCTE

Poo(i/z, E_,\A/II{:T} = (1. - F(JC))M&, (’121)

e o (] — ; C _JE
_ J(i + x)lfz{__ﬁ.jK (z) + 1,'2], z = sh “(ﬁé), T<T.,

F ) = ol — '
_ () ('1 + z)l"“( — iK (z) + 1,“'2), I = Shg( Ean ], =T,

I \JFT

/2
K@= { (1 —2sin® ), (1.22)

0

rge . — BpUTHUeCHaS TeMiepaTvpa.
Hpasuxummaecrkoe mpubmmmenne maer TONBRO KadecTReH-
nplit pesyaprar. OcofenHo rpySelM OHO OKAZEIBAEICA TPH TeM-

43



TePaTYPaxX HEKe TOUKH (HA30BOTO TMEPeXoia IMopAgox — Oec-
nopanoks 1= 0567 - E,, mpm 8 =1/2,

Taxuy o6pazoM, MOMHO CIENATL BLIEOT, YTO Momens Hami-
ra, yIHTHEBAIOOIAA BRAUMOICHCTRHE COCENHAX MOTEKYN,— JHMTH
IePBEIN DTal B HRYYRHNE BANAHEA B3amMonelicTeug agcopbmpo-
BAHHEX TRCTHE HA CHOPOCTL TRTEPOreNHEX KaTalHTHIBCKHX
pearumi,

Peanpuoe e B3AHMOTeHCTEAS XeMoOCOpOIPOBAHELIY MONR-
Ryn vomer Gwitn BeckMa cuosmmmiM [89, 1001, B wacrmoctn,
Hapal\*IBTpBI BBaPiMO]IBi:ICTBHH COCeNHIIX MOJeRYN MOTYT MEHHATL-
¢ UPE WIMEHeERE CTenesell TOEpPHITHS BCIENCTEHE KONIeR-
THRHOTO BRAXMOJEHCTBHA  amcOpOHPOBAENBIX MOIEKYI C I0-
BepxXUocThI0 TRepaore Tena, Ilosromy monexs Hawrra, rotopas
HETIOELIVET HeJoUBIIoe qucao TAPAMeTpoB, He MOMeTr lake
KATeCTBEHHO DIIECATEH BCB Paznoo0pasme LPOTECCOB HA TOBEDX-
aocry. Tewm e Meree OT[eNBLEEIE BayKHLIE 3aKOTOMEDHOCTH,
HarpuMep XapaxTe) H3MEHEHHS CKODOCTH PRAKIHZ ¢ DPOCTOM
CTeNCEE MOEPBITHA, BIUSHEe (DA3OBOTO IepeXojia TTa CROPOCTS
peaHU;HH, MOTYT 6BITT> KAYEeCTBEHIIO TTOMATHI Ha OCHOBe MOJBIN
Wawnara.

B patorax 10. K. Torbwna = B. K. Demmnmma [92—05]
TPHBONATCT ¥ AHRNHSEPYIOTCA PABITTHEIe NTPHGMIeNHa aToH
MOIEITH: TPHOXMKEHEe MOTeRYIAPTIOr0 DACIENTCHINT, KBazH-
XHMMUECKoe NpHOTVeNs, Xa0THTELROS DPHANEKeERe, TPE-
fmRenge MONERYIADPIONO MOAA. B TACTHOCTH, KBa3MXHMHITE-
cKoe OPHOAMMMENHe A KEOeTHEA XemocopOim mMeer B

S = Ea = 05 ) — Kod (1 21

2(1—90 amz y . /3,
ZEST 8= (01— 200+ 40 (1 — 0) exp (Be)
P

I{A = W exp ( [38 A (0)) JJRG exp [ B (BA _f_ —Ae (,‘l — 'V)}];

t=1—

K = wpexp (-~ fep (8) = ;g 030 [— Blep — A0v)]

roe J¥, Jyy J.— CTATHCTHUECKHS CYMMBI MOJEKVILL amrmnpo-
BAHITOTO KOMIJIERGA, MOTERYIH B Tasosod c{)ase o ageoplupo-
BAHHOIO ATOMA (mafrowa) £a, Ep— DEEPIHH ARTHEBALAKE aj-
copOIud I pecopblE®; ¢ — OEOIHANL JIOKANESATHH &IaTOMA;
h —nocrosamag Ilnawsa; s, & — MAPAMETPEl B3AEMONCHCTRHA
ARTHBUPOBAHHEIN - KOMINEKS — agaTOM o  AFATOM — alaTom
(e <0 — orraarupasue mw ¢ > 0 — oparmrenue); 4 — sruag
B TOIAOBH Tepenan TenmmoTer amcopSmnm AQ srerTpoRmol mom-
CHCTeMBL (B MOTENH IRYMERHOTO Tasa cBoDOINBIX 3TEKTPOTIOR)
r=rpxphle,—e)—1, z,=zle,=0); 3=1/T (k& — romcran-
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tTa Bopbrmara); § — kRoabmIEenT, CBABMBANNINE HaMeHeHHe
SEEPIUH AKTHBANEH ¢ H3MeHEHMeM TemaoTH ajgcopbumm (mof-
pofimee 00 srom eM. B [92—95]1).

B up@bememHbIY YpABHBHHAX OTPUKAETCS JIOHANLEO0E B3aW-
MojehcTEHe ANcOPGHPOBAHERIX YACTHE My cofoil A WX Wom-
NEKTHBHOE BIANMOJEHCTBHE € TOBEPXHOCTRI0 HATAMAZATODA.

HepenextErno uccaeposaume Momenn Mamora ma DBM we-
TOAOM  CTATHCTHISCRTX mHemelrauufl (Merogom Momre-Hapmo).
Taxoro poma  PACIeTHl  OPOBOAANNCE HATHHAA ¢ CEPEIHILL
60-x rr. (cm., manpmmep, [73 w 112]1). Pacuersr mna ancopfmmu
razos Ha meTamne c. B paborax [113—117]. Ommaro cuere-
MATUSeCKOTO TpuMeHernus wmerodor Momrte-Hapao nas rerepo-
rENHEX EAaTANHTHYECKOX peasmudl e OvIo: 3TO eIle Buepend.

2.3.8, Tonoxumuvecrue modeaut

B mocmenmee BpeMs B reTepoleHHOM RaTaMN3e SIA OIHCA-
HI TPOHeccoB ¢ (PA30BHME NPEBPAIEEHTAMYI HCIONBIYIOTOH
MOZenu TomoxmMAvecKod wmmHermrm [118—122) Drtu vopenm
BAMMCTROBANE] W3 XHMHRH TBePIOTO Temd, TAe ol paspadarsi-
BANHCHL [IA Deakipl «raz — teepmoe». Ofpasywnimecs ® Ta-
KUY PeARTHAX TDPOAYETHL TAKAE ABMAIOTCA TBEPABIMIL Beile-
creamu, IIpum compurocHoBeHsd TAZA ¢ MCXONHBIM TBEPIEIM -Te-
FOM CHOPOCTH PeaRNyE HETo:mma, Opmarke mo mepe ofpasopa-
HUA 3apopplileil ¢assl HOBOTO NPONYETR BORBWEAST UOBEPX-
HOCTR pasgera TBepaeik oz, Benmymaa 1ol MOBEPXHOCTE pac-
TeT BO BPEMEHW TIPerRIE BCeTo W3-33 POcTa sapomeimied {(mmer
TaRiKe MEINTeHABH Tpomece ofpasoBamms Tonbx spep). Cro-
POCTH DEARNEE Buadaze Mala, a saTeM Bozpacraer. [NgHerm-
YOCKHE BABHCHMOCTH WMEIOT XaparTeprbil S-obpasmeri smpm,
dareM MPOMCXONHT CIWTEAE sfep W HADATOMAEMAT CROPOCTH
PEARTHH MPOXOIAT Yepes MEKCHMYM,

B pafore [119] scmo msmomena mpocTas TOMOXEMUYECKAS
MOJeNL pocra Ba mosepxmoctH Ni ocrposwon NiO npm peai-
MIE REeiopofa ¢ wpueramrom Ni (111), Pacemarpusamres Tpy
eIydasg, Korfga JAMETHPYET COOTBETCTBEHHO: a) NOCTYINeHIe
Keopona B3 raszopoll daset (mdQysEa Ha TOREPXHOCTH GHIGT-
pas); 6) mopepxHocTHad FEQEYENA Kuclopoma; B! BHeIpeHIe
KUCIOPOAA MO TPAHNIE OCTPOBRA. '

UYToBEl momyauTh BHIPAKEHMe IS RHTETHEM pocTa, CaeTa-
OB cHefAYIOIIEe Upelnonomesnd: 1) Ha wmosepxmocTd cyile-
cTrRyeT puzwdeciu agcopbrpomanusil weemopox. Ero woaddu-
IIEHT TPHAHMNGHKT ONW30K K SIAHELE, CPEHES BPEMSL JKHE-
mII T, RosggwnmenT wosepxmocrHoil grnddysua D,; 2) wepodr-
MOCTh AFNCCONUANNE KECEOPORA Mala BCIMIY, KPOME TPATHIE!
ncrposra; 3) ocrpoprm NiQ Epyrawe; 4) cpepmes BpeMA MES-

45



un ancopOHpoBAHHOTO BelmecTsa W woapumment amddysHE
T TOBEPXHOCTH, TMOKPRITOH XeMocoPFHPOBANHEIM KHCICROIOM
1 NiO, e e campie; 5) npemMa 3aposKIEEHA OCTPOBKOB MATQ
Mo eRABHRWHIO ¢ o0IINM BpeMeneM MY pocTa.

fTromags emHEIIHOrO KPyrooTe OCTPOBKA, KOTOPBIH aapos-
AeeTcd BOMOMEHT 1) W Jlakee pacTer, B MoMenr ¢ Ovier

ay = qgu*{i — n)?,

roe uw=dr/di — nmuefinag pagHAaIbIad CKOPOCTE POCTA OCT-
POBHOB U = congt.

{lromane Bcex OCTPORKOB, 6CIR EPeNCA0:KETh, YTO GCTPOR-
KO 1€ TePeRpPBBAOTCA W T 7TeX MeeTax, rjae.BosHuENa ¢dasa
NiQ, Hopsie 3apofclli He BORHUKAIDT, TPEICTABIASTCH

’
i

Oy = Yﬂwﬁ(t — n)Rid,
0
rae {— CROPocTh: OOPA30BAHKA  3apOIEliel MOBGH hasze ua
enunuile wogepxmoctn. Mommo morazats [148]; wro o6maa
CTETEHD TOKPLITHA ITOBERXHOCTHE KHCNOpoma 08 VSIBTA TAKREX
TPeMITOI0HeTTHH uMeeT B

4

o1 —exp(—8y) =1—oxp|— [ mut(t —w)idn |. (1.23)
4 .
st Toro uwraber nponurerpupoars (1.23), meofxomumer BEI-
DREEHS A BeTHTHHE L, i PaccMOoTpHM BHAYANS CHOPOCTH
pocTA OCTPOBRA I,

Mer wpepmoxosmmrm, 910 T # L), OEHAKOBEL [NIA ITOBEPX-
HOCTH, DORpPBITOE XeMocopOHpoBaHEBIM rucilopogoy u NIC
Eerm §p cropoern Opolecca NEMHTHPOSATACE  cOVIAPEHHEM
MOZEKYT KHCIOpoma Ha ragoRo# asel ¢ N0BePXHOCTHIO, TO 0HA
ferma 61 moctosmna. Onmako s skenepumente [119] moctosu- -
Mag CKOPOCTh peariH: me NabIoIaxach, IMOATOMY TOT Wpe-
TeTpHBI ¢Iy9ail e paccMarpuBalcd.

IMTpepnonomum  Taxee, 4ro PGCT HOBOH ORDCHON (hazel
TUMHTHPYOTCH mopepxuoctaol nuddysuedi. Yueno yaapos mo-
TEeHYA WHcTopoma Ha exmumny monepxmoctH f, [1em® - cl: wme-
J0 yrapos ma ogad ueETp mosepxmocrw [A, tme A — nmo-
waan, upexopgamancd wa 1 uenrp.

[peamonarasg Swympanude mo TOBEPXHOCTH OECIOPANOTHBIM,
TMORYIAM THCGIO MOIERYT, OOCTHTAKIONX TPAHIIITEL OCTPOBRA 34
cueT mosepxuocTiol quddysum, 47472 (D)

CKOpPOCTDL TOCTYNNCHAA MONERYH KUCIOPOJA M3 TazoBoH da-
3 ma Mecro BORE3M rPaHEIBl 0CTPOBRa ompedenserca {4V h,
rie h— Bercora ocTpoBRa, CRopocTh WsMeHENHH pPagmyca oCT-
PUBER B TOM CHyTae, ROrjga pocT JIMHTEPYETCH TOBePXHOCT-
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ot muddyaned, u, = (8AI/n){D,0)Y* + (2401/n0), toe n—
UHCID OKECHBIX GI0EB B OCTPOBKE.

PaceMmorpum, Haromern, coydafl, Koriia TUMATHpYET THOTEC:
BHGAPENNA KHCIOPOIA U0 TPAHHIE OcTPoBKA, HoMeranTa CcHo-
pocTH TOro BHenpenHa K. CKOpoOCTh BHENDPEHET KEECIOPONA
fihvd. llpezmoxaran Tar:de OPsMOe TMOCTYINIEHHE MONSHYI Ha
vecra s0amsm rpamumer, wveem = (44 n) v+ (2ARI/A).

Hoodpdummenrs: L., v u & oupenensioress waw D
= za’v, exp (—EJ/RTY; 1= {4/v,) exp (E./RT); o=y, X
Hoexp (—E/KT), roe v, # v; — 9acT0TH KomeGaHEN mapatmers-
HO W OePUSHIMEYIAPHO IHOBEPXHOCTH, Ot — SPENHAA JULHHA 01
HOTO UPBIKEA, 7 — BONHYHHA, 00paTHAA YHCHY GJaEMmaimus ¢o-
cepefi-pecT, Ma KOTOPEIN ocyliecTriagercd agcopfiwms, Cnemon:i-
TEIHHQO, BEPARENHA, COOTRETCTRYIOUIHS 000WY PACOCMATEHBASMEIM
crydasM, MOTYT OLITL 3aUHCAHEL

= (K3} P,
rme K% = 2(A4/n) I (2B, exp (EJ/RTY + £ )1 = 2{zadv,/v,) Y,
E,=1/2F,—E,) n B,= 4“‘\’ Mo, Ep=FE,— E.., L. I,
Fos — DUEPrEH  ARKTHBAIHNE COOTRRTCTBEIUO (EI)I-IBHtIec.I{UIEi a-
copfune wmciopona, ero mEGQYsUH K DUeTPeHds erc Imo rpa-
HEIIE OCTPOBHA,

Uneno yaapos MOMERYT rasa Ha eUUHMIY HOBePXHOCTI 0fl-
pegemaerca LA HEeANBHOND  azd cOOTHOMmenMewm [ =
= (2mkT*", rne T, — TemmepaTypa Tasa.

Pagee Mbl npepunoNomuny, 410 BpeME O0DAZOBAUMAL 3ap0-
OBrTed BaMHOTO MEHBITe BPEMEeHH 2RCITepHMeHTa, [ MOMemT
t=0 cymecrsyer N, MecT, BEPOATHOCTL BAPONEINIE0ODEZOLA-
HES B GIHANIY BPeMeHH HAa eEEHEIHOM MecTe v, CKOpocTn 3a-
PoNLIneo0pasOoBaEEsA B MOMEHT BPeMEMH 1)

. dN

Ak Nyvexp (-~ vr)).
Moperapnaa espaskedie I BeNHINE U W i B YpaBHeHwe s
OMpPENeneHd CTEIeUE TOKPHITHH  HHCIOPOJOM U EITerpHpyH
Gro Imo  9acTiAM, UOJYYHM (HONaras, uro vi OUeHEL BeNHKO)

f—6=expl— Kz-f‘v’np%gfz), TAe Po, — NapIHATLHOS 1aBienie
RECT0DOIA.

Ouenka ROUUEHTPATER neerTon 1A TOBEPXEOCTE COCTAD-
asaer 10" medenron/em®.

B romoxmwmwecxodt momens [119] mpenmmomaraetcs, wro ®
OCTPOBRE MosKeT OnT: nr ORWCHBEIX cmoen. Ouenwpmo, sra Mo-
Nens MoreT GpiTh NpPAMEHeHa B CclIyvyae DPOCTA XeMOCOpORpo-
Baniofl gpyMepucii $aser, wro uw clexawo B pabore [156].



# &

Bompocsr prmsamEa ¢TpyRTypeI Metanza u (azoobpasoBaHmd
HA KEHOTHHEY KATAKOTAYECKHX DEARNHN OKHCIeHHS IeTadnHO
paccmorpenst B. M. Camvenro ¢ corp. (ewm., mampummep, [123]).
B nopepxmocTEOM ¢I08 METAINA MOTYT WITH KAR TPOLECCED
mepecTpoiEHM camMoro Meraiia ((acerwpopamme), TaR W IIpo-
MeCeRl, CBASAHHBIE ¢ 00pA30BANMEM MOBSPXIOCTHBIX ORHCIOE.
Tlpx sToM MoryT 00pASOBMBATECH, BO-TEPBRX, XeMocopOiHoH-
Hple oTpyRTYPH (Ges wapymenns cesam Me—Me}, Bo-Bropmx,
IBYMepHIe NOBepXHocTHple oxicasi. Hamomem, obpasyoTes u
TPeXMEepPIEe IPUHOBEDXHOCTHEE OKKCIB, BUIRHYIO pOJL  BTr-
PRET TarKag XaPaKIePHCINKA, KAK TEeMUIEPATypa pasyropsmode-
IHH agcopiAPOBANEIOTO CIOA.

ANaImaupysa UPHMED PEAKIEH ORECIENHA BOTOPONA IIa HEH-
kene, apropsi [123] mpumam x BeIBOAY, WTO ccIm TevIepaTypa
PEAKIMH BLIIE TEMOEPATYDH PABYIIODANOYMBATHL alcopinpo-
BAHHOro caof (B JaHHOM ciyuae Clos RUCIODPOR), TO BIOIHEe
ROPPERTHO HOLBICBATECSA MOARIAMHN, OCHOBAHHEME HA BAKONe
ZellcTBYIOIINE IosepxmocTedl, B mpoTmeHOM cayuae HeolXomm-
MO YUMTEIBATL «OCTPOBKOBBLIH) XapaKTep B2aUMONeHCTBHA,

Caegyer cKazaTdb, ITO ceivac Kpalme Mmano pador, B KOTO-
peix Guimg OB TIPEACTABNGHE RUIETIUSCKHE MOLENH, OTpazd-
0UHe TOTMOXAMATECKHA XapakTe]) TPOLEeccoR Ha I0BePXHOCTH
‘warampgsaropa. IU Tawmm  caepyer npwwmenmts paborst [134,
155). B [1534] maa peaknue oKECAEHEA ROJOpOZa Ha IIATHHE
IAHA KHHeTHTECRAS MOMENL, YUNTBIEAWINAA B3amEMoJeicTBHe
KK Tra YUACTHAX, MPANTHUSCKH CBOGONHEIX oT amcopfaToB, Tak
H Ha FPAEHIAX [ATed, o00pas0BafHbIX XeMocOPHEPOBAHHEIM
snciaopomom. B [155] mama wmmermveckas Monendh ORECIGHASA
Bogopoga ma rpapm Ni (110}, cooTBercTRYIIMas AeTanbHoMy
MeXaHmamy .

1) 0,4+ Z —+2720; 2} H,+2Z=27H;

3) ZO0+ZH - Z0H+ 7; 4) 20+ ZH — 27 + H.O
H YUHTHBAOIAL TONOXMMETECKHHA XapaxTep B3amMojeHcTRAS
OH-rpymo m aToMoB BOJOPOEa, KOTOPHIe AaMCOpPOHPOBANBL Ha
TIOBEPXEOCEH,

ogwepruem chemywomee oGCTOATENECTBO: B IAMTEPATYpA,
Kaw OPaBHIO,. HET CTPOTOro PASTETEHHS MEeNSNy CTPYKTYPaMH,
BOSUHKANINIAME Ha  MHRPOYPORHE, M  MaKPOCKOUNICCKEME
CTPYRTYpaMu. DayRHO MOMHMATE, K YeMY OTHOCATCA TepPMELH
4CTPYRTYPA®, 4YOOPANOICHIIOCTDLY, «OCTPOLEEY — K MHAKPO- ILIH
makpoyponito. Tar, mogens smbra mMmeer csoell HWensl oTpa-
BHTH BOSUNKHOBEHHE MUKPOCTPYRTYD, 0COO@HHOCTH TepMofe-
cOpOI[UONHEY CIERTPOB H JP.
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TOmOXMMATECKER HE MONSMH ONHCHEAOT 3ApOMACHEE U
poct MaxpooOpasoBaHuil, B mpaumune momBo Opulo O CTPOHTL
KEHEeTHYECKAe MOJIedH, OTPaKamIine KHHeTHRY OOpPASCRAHNA
KIACTEPOB (MM 3apOJEIMIell) KAR MONeNh CHCTeMBl ODDATHMBIX
unockefoBaTeapunx  pearmmit  [121, 161]: 1) A+ A= Ay,
2) AgtA=A; 3) A A=A 4) A A Ay, THE HI-
KEKC K% OTHOCHTGH K KpOTHYecKOMy waacrepy. Ofmmi sip
COOTEETCTBYIOMHE MEIKPOCKOMETeCRNX ypasHenuil mam B pa-
gote [162]. Opgmaro MoOMHO KOMCTATHPOBATL, uTO ceHTac OT-
CYTCTBYIOT MONENN KATATHTAYECKHX PeanOui, KoTopble GBI OT-
paKanE zaDOMKIEHEe W POCT KIracTepoB H OBIH HOCTDOSHEL
Hid OCHOBE KODPERTHOrO MHKPOCKOTHEeCcKore onpcammsa, Cosma-
HEG TAKEX MofAedell — meno Gymnyizero.

2.4, Mopenu, yaurmsamlimne
JIAQOYAHOHIBIT HePeHOC MACEE

Tiponecest mu@ysHONEOTO 116PEMEINEHHAS BEIECTEA MOTYT
GLITL BeChMa CYIZeCTBRIIOEIMH B CIOMHOM KATATHTHEILCEOM
nponecce. B nmreparype gera’sbHo BmecAeNOBaHA polbk guhdy-
3MH BHYTPL IOPHCTOTO S€PHA KaTaJH3aTOpa, €6 BJANAOHS HA
Ha0II01aeMYI0 CKOPUCTE PeARMEN, SHEeDrul) AKTHDALNE M T. .
(em., mampmvep, [124] u dymnamenrameuyio palory Apuca
[142]}. Onuaro mo CHX HMop UMERTCA JWIML OTASALULE paboTh,
L KOTODPBIX JRI0TCA MOZedH, oTpasraoimme [udysum Epeme-
CTBA. 10 I0BEPXHOCTH KATATHZATODA W O0MAN BellleCTB MEM[y
ToBepXHOCTEH) M obbevoM. IIpmmejeM JMOIL HMeKOTODBIE M d K-
POCROMEYECKAE Mojent, yuarspaoinue auddysmio (me
opereHgyd. Ha HC?{BPHBIB&IOID;HI?I AIazws3 BCeX TarHuX MOI.[‘E‘)I[BI"’I,
OUHCAHHEX B THTEPATY]E),

a) Mogenm, yUUTHEAWIIHE NOREPXHOCTHYID
prddysnw. OgHa @z TaKux Mopgernell paceMaTpEBazach
npH HasoReHHE tonoxummIeckofi mogemm [119]. Hoppexrmoe
MaTeMATEISCKOe ONHCAHWE NPOUECCOB  MEOOTOKOMIIOHENTHON
aaddyvimm B TBepLOM Tele, TONYILHIIOE Ha OCHOBE MeTOXO3
TePMONHHAMERYE HEOODATHMLIX TMPOLeccoB, MOMRHQ IalTH B pa-
Gorax [125—1271.

B raxom onmcaEum oTParRaeTcH, BO-MEPBEIX, TO, TTO H3-34
He3aBHCHEMOCTH DNEMEHTADEHX axTos anddysumu aroMon pas-
IMTHHY BeliecTs mX MuddysmoHHas TOABFMKHEOCTE OIpeledd-
eTCA HECOBUANAIIIME IAPTEANLIEME KoddPumuentamy nud-
$ysHH; BO-BTOREIX, TO, 4T0 IWGOYSEA aTOMOB © MOIEKYT,
AncopCHPOBAHEHIX HA IIOBEPXHOCTH, HPOMCXOOHT 32 - cgeT HX
CIEPECROKOBY [a COCeIHHC CBODCIULIe MecTa (B&I{aHGHH).
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Tar, gna peasmus oxmexenna GO ma METANIHYeCKOW HHTW
MONeAb, YYUTHBAIONIAA TMOBePXUeCTHYW - andiysrio, umeer
sapm, [128]

X == I/;Iaﬂc!oz - I’I’TI[BC-,OZ — I/Vp]{]_]';
7= Wi co™ Whaee, co — Wy T Dizdy —yaz),

roe x, ¥, Z— Rolmenrpauun coortsercrsenno weO, MeCO,
Melz==1—z—y); Wanco, # Waine co— cxropocrn agcopbumm
na rataausarope Op w CO cooTBETCTEEHNO] Wmo,oz, W pee, co —
cKOpocTE Tecopfunm; Wi, — CROPOCTL DeAKIUHE MesRAy ancop-
Gupogarnsivn  dopMavn; D — wosddurmnet ;u{(bd)ysznn; A—

o,
omepatop JlamIaca, B omumoMepmoM ciyaae, AT — PrEL Ay =

2
o

52 ZZ- - .
=7 Az = 7 5 ROOPIHEATA HITH,

Jra Mogenh OTPABNT IpeHJE BCET0 PACIIHEBAHHE B XOde
PEARIIMH JIOKAJILHLIX (HATeH» aRTHRHecTH. Ouako B MOTENAX
TAKOTO PONA BOBMOKIO OOPAROBRHHEe W IEPHOMMUECKHY OpocT-
PATCTEEIHER CTRYRIYD 4JMeCHTATHRULX CTPYRTYR» (1T, no
Mpuromuny [129]), unrepec ® KOTOPHIM B NOCISINIEE BPeMd
OUeHnL RENUK,

B patore (130] mecmemyercda mamainge MOBEPXHECTHON Aud-
ysHE 1A CeNERTHRHOCTL RaTamuTHIeckodl peartum A — B -
- C. fpu sroM mpepmoaaraercs, uro Mecrta o-(Qasnr (mpmmn-
MaercHd, YTo OUE KDPYIMIBEG) PABHOMEDIO PACHPESeNelhl 1o
B-pase. Pearmua A — B nporexaer Toapke ma o-dhase, a B -
— C —roneko  wa B-dasze. Bemecrso B, norywawmonieeca ua
a-hage, TpaHEOOPTADPYETCH K J-(hase xHEOOD 33 CUBT TIOREDPX-
mocruolt muddyswm, aubo ¢ TOMOIMLI0 AACopUUHOHIC-TecOpPd-
OHOIIHBIX TPOLECCOn.

TagaM TpemcTABISHHAM OTBEYAET NOCTATOIHO TPOCTO BBI-
OECHBACMAS  MONEIL — cHeTeMa  Tpex  EuddepeauudaTs sy
ypapmenuil (gpa OavaHcHRX YPABHEEMA IS BElIeCTR AR
ua o-(pase W 0N ypaBHeNHme A BemlecTBa B ma 3-(haze).

Ookazamo, 9To 0T WoRepXIocTHOH muddyeHR MOMeT cHIib-
HO BaBUCETL CeleKTHBHoCTE peanmui. HuTepecenm pesymsrar,
rogyaeHub mpa mcemeposannn  mofenm [130], sammemmocts
CONENTABHOCTH 0T PASMEROB RPHCTANIHTA o-Passl.

B rmurae pador B. A. Kamumraeworo, A. A, OpudEENKOBa,
II. A. Bpymopa, C. @. Tumamena [131—134] pgam cumcamua
EPeMEnHbIX 38BHCEMOCTeH TeTRPOTEHHLIX TPONLECccoB, B KOTO-
PEIX yTACTBYIOT MUIPHDYRINNE Ha TOBEPXEOCTH DPEareHT:l, He-
nonbayoTea ypapueHna mu@dysmonsoi rEmerwsn, [lapamer-
pHL ?Re, WOTOPEE OHPEIeNAT BEPOSTHOCTIL DIEMEETAPILX Xiu-

=
(3]
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MHYECKOX AKTOE, BXOAAT B  COOTBETCTBYIOH[NE TPAHWYNEE
YCITOBHA,

Tax, n [134] pacemarpupaercs wumernmma MoHOMOMERyMTD-
IO} NOBEPXHOCTHOH DEAKUIHM, NpOTERATOmell Ta CPaKuIe He-
MOABHAHEX AKTUBHBIX HEeHTPOB (KPYroB pamuyca r,), ROTOpbE
00pasyioT Ha NOBEPXHOCTH KRATPATHYH pEIIETHY ¢ OCTOZH-
noit L. Hoadummenr paddysun D mpepcraviaserca D = pa?,
Tle f — BePOATHOCTH TEPECKOKA B eIURUUY BPeMCHH, @ — COOT-
BETCTRYIONMH MapaMerp ¢ PasMepHOCTBIO PeIleTHHE.

B pabore [134] noxyuen wpmrepuwit, npu BuimonEemma Ko-
TOPOTO AUGPYBU0 MOMHO CYHTATH OLICTPON M He VTETHBATL
UPE  pacCMOTPeNNH  KUHETHKH ~ NOBEPXHOCTHON  peanmmw

; L
ki(ap) (ln —— '1,39) <1, rne & — wowmcranrta BzamMonelicTsusn
0

a1copGUPOBAMHELX BENIECTE ¢ AKTHBHEIME I[€HTDAMIE.

Owepraro, ato mpn I ~ 7. 570 COOTHOIUEHHE BHITTONHIACTCA.
Owo m ABIgETCA YCNOBHEM TDHMERNMOCTH KHHCTHRE HIEaTH-
woro agcopduposammore cros, QNiaro cHeIyer MOMHETH Tee
OTPaHIYEHHA, HPH  KOTOPHIX TAK0E COOTHOUIGFHE IONYILHO
{(peanruma MOHOMOTEKYIADHA, dKTUBHLIE HEHTDRE  o6pasyioT
HBAIPATHEYE PeIIeTry).

6) Momennm, orpamammne o6yvesw BemeCcTE
MeM Iy NOBEGPXHOCTEN ¥ 00BeMOoOM HATAKHUZA-
Topa B macroames spems mawommeno GoJBIIOE KOTHYECTEO
SRCTEPUMEHTATBHEX TAEABX, CBHABTENBCTRVEMIAX O SIHSHILI
NPONRCCOE  IIBPEHOCA  BeINecTBA © riylhb  TBEPROTO  Teda
HETAIY3aTOpa  Ha  UPOTEKAHAe KATANHTEIECKHY  PRaRI(Hil
[135—137].

Hpoctefimas momens Tasoro Ipescca, VIHTHIBAOINAR TI0O-
BEDXHOCTHHE PEARTAN H JEPPYsHI TOFLKO OJHOTO BeIECTEA

[138—1391:

dc D #%
Z T -
(= O<cE<t
de . e, )
.‘;O @_E—D- Sﬁvi C—JCVHII,
ar, DCy Ta:0
di h (2'1, s Fim) T, [EJE=1, ('1 24)
d.rl
di f1 (xl-: ca xm), i= 2, m;
L‘:.O: xi:‘ﬂ:g, iﬁ’i,...,?n; C:CD(E);

anech § — GespasMepHAR KOOPOMHATAR: Z; — DespaaMepHbe KO-
LENTPRIAT BeIMEecTs 1A TORePRIOCTH RaTalmaarona; ¢ — Gespas-
MEepHRA KOHOEHTDALNA BemlecTra, ARGOYENHPVIONers 8 ofmen
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ratamazaropa; D — wopdipmument qeddyaEn TOr0 BEIIECTRA,
cM /c L — ronumuEna cliod, B WOTOPOM NPOMCXORET Aupdyams,

; C; — 9HCIO0 AKTUBEBIX UEHTPOS Ha BIHHANE NOBEPXBOCTH
haTaJ‘IIIBaTOpa, Moger/em’; Oy — MARCEMAALHO BOSMORHOE YU~
n0 gacTun gug@yHIRpYOmEre pearenta 3 egngnne ofbewa
KATalA3aTopa, moner/em’; [/ — mapamMerp, ceasaHEBI ¢ Teo-
MeTpueil KpacTaiIadecKoi permerru, 1/cu.

B roM enyuae, worma umer r[ucbrbyenﬁ fomee weM OMHOTO

&

de
BBIII;eCTBd, YpaBHeHme 'a—t = ]—2 .F’ CTPOTO TOBOPS, TeNbad TIPT-
S

MeIaTh.. Clegyer MONBICBATECH HKODPERTHEIM ONUCAHAEM MEO-
roxoMnomenTHol auddryann ¥ rpepmov tene [123—126], B pa-
Bore [141] maccoofmesmblit TpomEce TPEACTREBIMIOT Kak 06pa-
TAMLIR 06MeHHEBIE JIpoTece MemAy TMOBePXHOCTLI0 H 00TeMOM
resa. Taxue Momennm MoryT Obite MommduuEpoBamel: mudEy-
BHA Npefcramer Kaw obpaTuMufl mpoligce ofMeHa BEMIECTROM
MEMSIY TOCHENOBATETBHOCTHI CHOER, IEPBHA H3 KOTAPHIX —
MOBEPYHOCTL RATAMHIATOPA.

B omax wmogensx Wer HYIROE IOTLIOBATLCA VIIPOILENHEIM
cooromenwed ¢ =C,/Cy - Hx(, DO3BOMAIOIIAM TeDEXOTHTL OT
O0LeMITEIY KOWIBETPAIMH K TOBePLHOCTHRIM, 31 KOHUEHTDA-
UHAN HAXOMATCH T X0 DPEeIUeHFI 3aKavi.

TIpopopmirocs meTadnuoe mecaegopamme Mopmenm (1.24) ma
peakomn oxmenenna GO ma nommrpumermwmmueckoir Pt (1391
Har moraspBalor YWCIeHAbE DKCHePEMeHTH, prmfgmme paddy-
SHN Ha 00beM RATAIE3ATOPA HA HECTATHONADHOE IOBENeHWE
PRARTUE NOCTATOTHO PasHo0GpDasHe ® ONpeJensdeTed cHegyio-
muva gaxropaMn: 1) wavwaNbHLIE COCTAR HDOBEPYXHOCTH KHaTd-
nEsaropa ® ero ofmesa; 2) cTAOHOHAPHOG COCTOAHHE HOBEPX-
Hoetn ® obneMa; 3) momoskeute o0MACTH MEIEHHAX pRIAKCA-
WEE KEpeTHIeCKoro npcHexomaenns (ou. [139]1),

Haw npasuno, nudbysun saMeqIaeT YCTAHOBICHHEE CTaHO-
TAPHGTO COCTOMMIL, WO BOSMOMEA M CUTYALMH, KOTIA JBEASe-
HFe ® CTAIOHAPIOMY COCTOANHI Veropaeres wuddvauei,

Tarxem ofpaszoy, paccMoTpes TeKOTOPHE MOIENN, VIATHIEL-
omue gud@ysHo #a MOBepPIHOCTH Kala lH3ATOPA HIH B €ro
obLeMe, MOMIO CRABATH, UTO CHCTEMATHUSCKOTO OIIBITA MG~
TOIR30BANAA TAKNX MOTeled emle Hert.

2.5. Mogean reTeporenHo-TOMOreHHOI
KATanATHICCKORE peARTIHE

Npencragnerna ¢ TOMOTEHHO-TETEDOTEHLIOM TPOTEKAHEN
CHOMHEIX DPEAKUAN clomanncs Oaarofaps IHKIV HCCTeZoBA-
mafi M. B. Yoxawoza w ero yeemmror [183], a Tamwne
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A, A, Hogpanperoro. PesyIbTarhl WecaeI0BaHEll TOMOT@NIH0-Te-
TeporedHsx peakmmii mmerorca B paborax [143, 1441

C mpyroit cropoms, Onarozaps megasnuM paforar B. B. Asa-
tama (cM., nampmmep, [145, 1461} erano scmo, 4ro B xome
PASBETBICHEO-IEIHEX ITPOIECCOR OCYINECTBIASTCH BHATHTEINE-
Hoe H3MeTFeRHe Thepnol (ase, KoHTAKTHPYOOMEHR ¢ Dearuuom-
rod emechblo, CEIRH0 M3MEHAIOTCH TAKKe MoXaBURMIl H KEHE-
THEA reTePOTeWHoli rufenH aKTABMNHX IeHTpPOB. PAEee CUATa-
JI0Ch, UTO ¢KOHCTANTa CHOPOCTH TeTeporeHHoro ofpeiBa Temel
Ha CTeIKAX MOCTOANEA B X0me mpouecca ropenmd. Tenepn e
CHeIyeT IIOJATaTh, UTO TETeporegEBH ofprs memell wpeneras-
ameT coboll CAMREYD PeaRIHI0, WKATATHBHPYRMYI0 CTEHKCI,

HosepxHocTs KATAXMAATODA TPH OUPeNeTenTHX  VOIORMAX
MOMRET GBIThL HOTOMHHEKOM IDOMEMRYTOTEBX BEIEeCTE, YXOIMIINX
B rasopyio asy. ITH IPOMERYTOUREIe BelHecTBa MOIYT HHH-
MHAPOBATE TETITRIE PeARII,

Taxum oGpazom, TOIHRE HCCHeNOBAHNH BREHYMIAGT YIATH-
BaTE TOMODEUHYI) COCTABIANLIYI0 B TETEPOTCHHOE KaTATATHIE-
CHOW PeAROHY, a TeTEPOTERTYI0 — B PeARTAR TOMOTeHHOH,

Uro wacaeres mofexell, oTpirRal0INuy arW IPeNCTABIEHE,
TO WY UOCTPOBHHEe H HCCIeLOBANHE TOTLRO WATHHARTeA, Pas-
BUTHE STHX Mofeneli, HECOMIENIO, TOPMOZHTCA OTCYTCTBUEM
OaTHEX O [ABTANbHOM MEXAHE3Me peaskuun u of ee mapaMer-
pax. B nawecrse memamwuenusm yraxsem wa paborsr [147, 1481,
THe CTPOHTCS HECTANHOHADHAA MOJeah IOMOreHHO-TeTeporen-
HOf’I ]JG&HHI’IF[ H HPOBOHETCH ee amaaTus HPHMBHHTBHBHU K pBEK-
MaM ORUCTeHHA TWRIOrercass ma wmeonuTax. Ifens meciemopa-
Hitst — o0BACHATL DRCHEPEMEETAILA0 HARTORWEE ABTOROILHA-
EAd. Mogexs ¢rpomTcd B COOTBeTCTEHH ¢ 2aKOHOM HAEHCTBHI
Mace.

Orverum Tarse paGory [149]) rpe ma umememnofl Momedn
HecaenyerTed BIIHANNAR I\IRTBPI‘IEIJIEI CTEIIIT Kar HﬂTaJ’IHBaTOP{I
Ha TPOTeKANNE DPeAKIHI B XUMINECKH DPearmpylolIiy IOTORAX
NOrpaEHYIIOr0 cIof (pacecMaTpEBANCA TOCPAHEYHLI choft ma
BXOME WAMEDHI CTOPAHIA  CBePX3ByRomofl  pamers). Momeranb
37eCh TAKMe COCTABNARTCH COTIacHO 3aKomy nelicTREg Mace.

2.6, MDeHOMEHNIOTAYECHAN MOJCIE
PaSBETBACHHO-TeIHOH pearmma
HA NOBEPXHOCTH KATAANZATODA

B 50-x rr. H. H. Cexenos » B, B. Boesogcrui [150] mpen-
UPHEANE TONMTKY TPUMEHCHHA Wiel TeOpHH pPazseTsIeHH0-
[Ien'HOﬁ peaI{uHH K RHHETHERS I‘BTBpUI‘eH’HOTO HKAaTalnlmsa, OH]-I
HCONB3OBANE TIOHATAE 0 CBOGOIHBIX BANEHTHOCTAX, OIYMRIa-
MUY 110 HOBEPXACCTHE RATANMBATOPA, W O ¢IOXYXeMocophmpo-
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BAaHHEIX» pajukaiax. JTa NOMBITRA TogBepTiach wpETHRE (CM.,
uaxpnMep, pabory M. V. Temwmua {1511, s woropolt ma mpu-
Mepe DeawUUA THIPOTeHHW3ANNE HTMIeHA Ha NaXIafdl 2Hee-
DEMENTAILHO TIOKA3HBATACE HENPUMEHHMOCTh IPENCTaARTe N
menHoil Teopmu), :

B uocnemnee mpems B. B. Bapemmo [152] man woser#t sa-
puant atol Teopmm. Mm mpemmomen MeXamyusM pasBeTBIGHHO-
MELHor0 TpPoIecca, OCHOBAHELIA WA IIpeNcTaBIeBHSX o CYIe-
CTBOBAHAW Ha UOBEPXHOCTH TBEPIOro Tella [BYMepHoTo rasa
afcop0EPOBAHHBIX ATOMOB (aJaTOMOB), HAXCONAIUXCT B pas-
HOBeCHH ¢ coOBCTBeNHON KpEeraanndeckoid pemerwots, [lo mpen-
qAraeMOfl TETOTE3¢ AKTMBERIM IeHTROM  ABNASTCS aJaToM.
JHeprus, BhLISMAKINAACH B X0jle PEAKUMOHEOr0 AXTa Ha ajaro-
Me, MOHeT GIJITT) HCTIOIR30BANA Tia BLIPBIBRAHIIE M3 PelleTrd
IpYTOro aTtoMa, T. e. Ua o0pasoBadpe BOBOTO AXTEBHOTO IEHT-
pa. JTOT Upouece UpeRcTABAAeT COGOH CTANAI) PasBeTBISHHA.
I'mfend e akTHEHOTO MEHTpa IPOHCXOINT B PEIYABTATE BO3-
BUAIMEHHA 404TOMA B PEIeTRY.

T Celtuac moKa Ter ARCUEPEMERTAIEALN T0KASATEIBCTS 3TOM
FETOTEsH!, BEUTBEAYTONR JUIA WETEPEPETANAN RPUTHIECKEX -
PeKTOB, KOTOPHeE OBLIM HallfeHsl B KATATHTHYGCKEX PEAKMuAX
oRucnenua. YUTo e Kacaercd caMod MOZENH, TO ONA& HMesT
puzg [153], amasormamsll ypaBHeHHI0 TenHCl pearmmm:

'J” =W, - Fin)—G(n), nli==ng

rae n oA Ry — TeKYIMAA T HAYaMLEAS KOUIEHTPANAE AKTHBHEX
nenrpor; W, — cropoern wmuunmmporanud; [F{n) n Gln) —
CROPOCTH TeHepaudd U rH0e 1l AKTHBHEX HEHTPOB,

B sammouenme peicKazmieM HeKOTODHE TPCOCTHIE coolpame-
HHH, TPeCcraBiAIoGHecs HaM BaflHBIME. Vereporenman =arva-
JHTHEYECKAA pealﬂma ABRNACTCA CHON{HBIM HDOTJ:BCCOM, OG}’CHOB—
JIEHHEIM B3AUMOAEHCTBAEM PAREALERE (DaKTOPOB. B sappemmo-
CTH 0T VCIHOBHE [poligcca CAENYeT IOILI0BATLCA DAs3HBIME
MOJeTAMY PAsIHIHOR cremens cxomuoct, ¥ aro BIOTEE ec-
recTBeHno. [lomo0Had MAGONOIHA TOCHeNOBATEIRHO IIDOBOLKT-
¢, HaIpuMep, IPH MOZeTHPOBANNN KATAIHTHISCKHEX IPONESCOOR
n pearropos [ 1841,

Cefivac, o HaleMy MICHEEIC, OTCYTCTBYET PAZBUTAd cHCTe-
Ma MoAeledl AL ONHECATHA HTAUO0ER CIOMHOH HKaTanlTHdecwoi
peawnum. [Ipupepgerwaz B 8ToM DPasnene COBOKYUHOCTL YagT-
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HEIX Mofiedlefl BHONHE BAROMOMEPHO HOCHT # OTPHIBOYHLH, H
Ie3aKOHIeHEEIH xaparTep, _

Clemyer cRasaTh, Wro JETAJLHOR MOJRIUDPOBANAE TIETepo-
PCHITEY KaTAIHTHYSCRHMX PeAROHE CTAMKHUBAGTCA O CIImu-
gecKUMH tpygHOocTAMu., Ilo cpazmenwio ¢ cHeTeMaAME ToMOred-
HBIME, B BTAX CHCTEMAaX MeHee JCHEl TPeZeNbl o0MacTd, B KO-
TOPOR MOMEQ KOPPERTHO [Oh30BATHCA AHAIOTOM 3aKoHa jeil-
cTEHA Mace (3aROHOM HeHeTBYOIMX TmoBepxmocTedl). HKyma
MOHee HADeAHEl BeINUMHLl KOHCTAMT SNeMeHTAPHHX . cTamui,
Tem He MeHee MBI CUHTAEM, 9TO, HEGMOTDH HA CIOMHGCT
((peaJILHOﬁ KHHEeTUKH», HE CABOYVeT HMenoolednBATEL BAMIHOCTE
HCCHeNoBaRWA MojeleH, VIOBASTBOPAKIIRY 3aK0NY IollcTBHA
Mace. JTH MOJENH ONUCBIBAKIOT COBCTEEHED XUMHUYECHYH) COCTAB-
TAIMYE  CHOEHOTO KaTaldATHIASCKOr0 IROUBCea, H, ¢ ARYrod
CTODOUE, OHN HeOOXONUMEIH aTam, HTPAIIIHA POXs LepBOro
npabamcerag. Hama pafora mocsamaeTca amadndy HEMeHHO
TAKAX MOIeIeH, ’
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T'maga-2

COPMAIN3M XUMNYECKOW KHHEETHHRH

§ 1. 2IEMENTLE KAYECTBEHEOY TEOPHR
ANOOEPEALITALHLIX ¥YPABHEHWI

Mer me cTapuM CcnOeH TEIRI NATE 37ech CROILKO-HEOYIL
TUCAHOE WRI0MKEHHE COCHOB KauecTseHA0R Teopwd, Lro MommO
EARTE B W3BecTHRX yuebnwrax w somorpadmsx [1—61. B atom
naparpade mpPeINATAGTCd JHIIE KPATRAA CBOJKA OCHOBHEIX TTO-
HATHH— CBOETO POJA GIOBADD.

OHHC&HF{G CCHOMHOTO» IOBEHAeHITH XHEMWYECHKHX peﬁHH_Hﬁ BG
BpeMeHH BOSMOMREOQ JIULIL B PAMKAX HeCTAUHOHADPHEIX RIHETH-
geckex Mojgexel. Omm mpeperasaAT cofoi, KAK TPaBHIO, CH-
cTeMsl OOBRIEHOBEHEERX MU epeinuadsHex YPABHEHHI BHMa

da

0= fle k), | (2.1)

IO ¢ — BeRTOp TepeMEHHEIX; § — BeKTOD mapaMeIpos. B rpa-
noii gactu (2,1) ofmvHo mHer Bpemesu I B ABHOM BEIe, TaKue
CHCTEMBI Na3hIBAITCA ABTOHOMUILIMI,

MazoseM  TpoOcTpaECcTEOM cECTemul (2,1) Hagmmawr wupo-
cTpamcTBe BerTOpoB €. Touma B mem 3aJaeTcs HKOOPIHMATAME
€1v ...y Co. MHOMECTBO TOUeR (PA30OBOT0 HPOCTPAHCTEA TIPEJICTAR-
NAeT GOBOEYIHOCTL BCEX BO3MOMHARIX cocTognuil cmeremur. Da-
20BBIM HpOCTpaHCTBOM MOMET CIAYRATL He TOILRE BBKTGPHOB
MPOCTPAHCTBO, HO ¥ HEKOTOPAS 6ro Tacth, LTAX, NNH yRABHEHII
KUMHUYIECKeH HKEHETHRHE TepeMellbMHE CAYMAT ROHIENTpaum

HOII KONMYeCTRA BemecTs B CHCTeMe. Wx znavenus ne MOTYT _

GEITE OTPHIATENTLHLIME, [103TOMY GCTECTRENHO OTPATHINBATEA
MHOMECTBOM TeX ¢, ¥ ROTOPHX BCe KOMIOIEHTED IIeOT Drils-
Tennuel: ¢; 2= (. DyIneM Hamee HAasHEATL TaKme ¢ HEOTPEIIA-
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renbieME. TlON0RHTENLELIME, GCTECTERUUD, HABLIBAKT TE C,
¥ ROTOPBIX BCE KOMITOHEHTRI MOM0MHTeIsHE: ¢; > (),

YpaBEenus XEMHIECROH HHHETHRH 007afai0T CIeIyHIIEME
CBOMCTBAME: [JIA MI0GLIX HeOTPHIATEIBARX HATAILHEX VCJI0BHI
€, CYImecTRYeT W exmucTienno pemenne (2.1} e(f, k. ¢,), npn-
HEMaIee B HaTaabubil MoMenT snatenma € ¢ (0, k. ¢,) = ¢,.
Pemenmrme onpejeneno ma Beed monomUTENRHOH TONyOCH Epe-
mern £ [0, o), apagerca menpepusuoii w auddepenumpyemoi
dyarquedr or I, k, ¢, n meorpunaressmo npm ¢ == (.

B xmMuteckod KHESTHES BCTBCTBEHHO PACCMATPHBATL Delle-
aws (2.1) pra ¢ 2 0 ma nomossarexsnoir moayoen L0, ool Bood-
me rowropa, Qyaruua € (f, Kyc,) Momer OMTEL onpemeneHa H
HIpE OTPHIATeNBHEIX {. ONHARO NPE STOM BeNWINEL KOMIEETDA-
U MOTYT NPEEEMATL OTPHIATENRHER BHAYEHHH, UTo JHIIEHO
dmavYecKoTo CMBICTA,

@asopod monyrpackrepwed (TonoEETedbHOI! Gynem Haaw-
BaTe FpuUByH B (PazoBoM HDOCTPAHCTEE, TOYKN BOTCPOH ecTh
spavenns c{f, k, ¢;) npm dErcuposawuex K, e, u t=[0, ).
Eera  e(f, k,ey) onpemenenmo (u mveer (usndeckmit cwmurer)
varse npw { = (—oo, O], 10 mymuo ropopETs 0F OTPEUATENRHOI
HOTyTPaekToOPEE — 3uatermax ¢ (i, %, ¢,) opn 1= (—eo, 0] u
wesoft TpaexTOpHN — 3Havendax  c¢{t. K, ¢)) mpw = (—o0, o),
HBHmeHne TOURA 110 (HAZ0B0H TPAGKTODHE MIH HOIYTPALRTODIH
OTPAIRAST IS XUMUYECHOH CHCTEMBI HaMEHCHEe COCTABAE CMECH
B xofie pearunn. dacToorM crycaeM Gazosoll TPAEKTOPHE SRIIAET-
ed TowKa moros (ocoBan Toural): e(h ke =¢y fle, B) =0,
Ecap npvmenne vaqMEaeTcA N3 TOYIRE NOKO, TO CHCTEMA B Hed
1 ocTaHeTca. Jns 8aKpHTOH XMMMZOCKOF CHCTeME T. e, CHCTe-
MBl, He OOMCEHBAOmMeHCA BOIMECTEOM C OXpYalomledl cpepof,
TOEKA IOKOA HasBIBAGICA B XAMHE MOMGHEHHEM DaBIOBECHS,
JA  OTEPHITOH GHETeMEl — CTATIMOHAPEEIM cocTodmmen. (Cire-
OHAIBIAA 347a%a — BESICHEHWS YHexa TOUeX nokod, O He#
§ymer TOBOPETECA Halee, NPC/KIE BCETO IPIMEHETENLHO K Te-
TEPOTENHEM KATANATHYSCREM PeakrHg.

BamueiMu SBESIOTCA TOMATES O-TOpeiersHell (@ B cMECTe
HOCIETHe — 40T « O %) TOUKHM ¥ W-IPEIeNLEIT] MHOHKECTRA,
Toura ¢, nassBaeTca o-UpegensHoll  mam  pemenus  (2.1)
c(t, fe,ey), ecaw aro pemenne mogclimeT E €, CHEOAL YTOIHO
BaEsro HOCHE CKOMG YrogHO GONLUIOT0 NpPOMEFRYTHA BDeMERE,
T. €. CYMECTEYET TAKAH IOCIEI0BATEELHOCTE 11, .. oy .o}, fn =
— oo, qro ¢{iy, k,e)—¢,. Muomectso Beex -TpenelbHEY
rouer jug clf, k, ¢;) MasmBaeTCd ©-MPEIENLHBIM MHOKEBCTBOM
u obosmadaerca mamu o {k, e,). o (k, ;) momer cocroaTs us
OIHOT TOYKE IOKOA — aTo npocTedmud cnyuair (pue. 2.1, al.
Omo MomeT camo BsITe 3aMKEYTOH TpAeKTOPHEN — HPeIelbHbIM
ourxos (pue. 2.1, 8), Jlaa cmerew ¢ meyma nepemenneivn {ma
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Puc. 8.1, v — npejlelsHLIe MAGKECTBA,

G4 — TOYKA TOKDA; 0 — NMPeIeNsHBlH [EKI; & — &TTPAKTON JopeHna {(Ipo-
amnMA HA II0CKOCTE (€, <) ¢=10, r=30, b=28/3).

IOCKOCTH) MeTAUILHBIN SHAME3 THIHIHEIX CJIyTaes TPOBSIEH
s mosmorpachmn [11]. Onmaro yme AIA TPEXMEPHBIX CHCTEM
‘rarof aHATWA We OCYNIECTBIEH N0 CHX op. CPABEWTEIEHO HE-
naseo, B 1963 r., Jlopernoym ofHapyseHo, WT0 NPOCTAd Fa BH/
cuctema tpex ypasmemmii [7--91: & =0lei—el; b=—CT
Fre, — 0y fy= —bey T i, (rme 0,10 — [apaMerpsL) — HMeeT
[pefenbHoe MHOMECTEO HPORHIAHHC cnosmuEch mpmpoxet, Ha
puc. 2.1, 8 IOKa3aHo, KAK BEJET ceBE TPASKTOPUS BTCH CHCTEMEL
Taxoe TpegelbHOe MHOJKECTBO TOAYSII0 HA3BAlEe aTTPARTOD
Hopenua (¢arTparTops — OT auTIEicKoro ¢to attracty — IpETA-
ropath), Ilpefeldbdsle MHEOKECTBA, AHAJOTHYEEE dTTPARTOPY
Jlopenna, HASKIBAKNT CTPARHBIME ATTPAKTOPAME.

Bayxmag sagada KaQTeCTBEHHOTO adafisa — BRIACHEHHE BO-
poca O CTPYRTYPE @-TPEIENbHEIX MEQMECTE CHCTEMEL H co-
JKATeNVIo, Fe cymecTBVeT o0mero Merona DeIeHus »ToR saja-
i1, WerioderEre COCTABIAOT, TOEANYE, ABa CIYYad! GeTANBHO
M3YTeRHEH [BYMEDEBIH I MHOIOMEPHBIH, HO BONUBH TOTHE TICKOA.
B mocienney cIydae Mpesyue Beero PemraeTcs BONpoc 0f yerow-
qYBOCTH TOYRHM TOKOA H, B TAGTHGCTH, ABIAETCA NH OHA W-DOpe-
peqpHol Ang GmmskEx K BHell HATANBHMX NAEHBIX. Tlomsarne
yeTOMUMBOCTE WIPAeT GONBINYE POIb B RAYECTBEHHOH TEODHY,
I0STOMY OCTARHOBAMCH Ha HeM monpofmee. Biere yeroidmBocts B
MaIOM — K TOCTATOTHE HeGOALIEY BOSMYUICHHAM — U VOTOk-
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YuBOCTE B DOMBINOM — K BOBMYHIeHHAM KOHeTHoIl Bapamee 3a-
JAHHON BeXWIHHBl Aud0 (YacTO) NIPOUSBONLHBIM. OTHE BHJIEI
YeTOHYABOCTE He CoBIagawT. /loxasap yeTOWYHBOGTE CHCTEME
B MAJd0M, T. e. CYLIECTBOBAHME TAKOTO €, UTO OTHOCHTENLHO BO3-
Mymenn, MeHBITHX €, CHCTEMa YOTOHYHBA, ML e UHIero He
MOJREM cKa3ath oD yeroftwmeoctwm B GomeimoM. Hers mpocras
MEXaHHYCCKAH AHAJIOIHAA — HIAPUK HA QEE Yaloku. Hexw O
CTeHKE 9aIOKKM GBLIM HEOTPAHHMYLHHO BEICOKM, TO IPH JdI0BLIX
OTHIOHEHNAX IIAPME CRATHIBAICA OH Ha MHO (RCHMOTOTHYECHAS
YCTORINBOCTE B Bombmion). [Sen #e DBATL Tamry orpaHNTeHHLIX
PasMepoB, TO OpH HeBOaBOTHX OTHIOHEHHAX IHADEK BEPHETCH W
HCXOAHOMY COCTOAUHNI (aCHMOTOTHYECHAS YCTOHTEBOCTH B Ma-
JNOM), A TPW HEeKOTOPHIX GOIDIINX — BRICKOUHT W3 9Yanld (T, e,
ACHMITOTHYSCKOH YeTOHIHBOCTI B GOJILINGM HeT).

Haany rourste oupepencuna. Hycrs ¢ (i, k&, ¢)) — pemenze
cHcreMer (2.1}, ynoenersopaionee HATATBHOMY YCIOBHIO € () =
= €y, JT0 DEIeTHe HASHBACTCA YCTOHIMBEIM (o JIgnymony),
ecllH 1A 106070 CKOXL YrOAHO Manoro &> (0 MOMKED YKa3aTh
Takoe § > 0, 9re W3 HepaBeHCTBA

lcu *Eo|<-6 : (2.2)
cHenyer -
Vet ko)) — ¢ (t, k, ¢) | <&, (2.3)

TIE ¢, U ¢, — HepeMeHHHEe CHcTeMbl B MomexTt ¢ =0 B HoBO3-
MYIWEHHEOM M BOSMYLISHHOM CIYyYadX COOTBETCTBCHHO,,

Pemmenne ‘e(f, k%, ¢;) HasspaeTcs 4CHMOTOTHYBCKH YCTOH-
THEEIM, ACHE OHO YCTOHTHRO 10 JIATYHOBY ¥ CYIMECTBYET TaKOR
§ =0, gro me Hepasenctsa (2.2) cmenyer

le(t,k,e)—c(tk, ¢)|—=0 mupu t— oo, (2.4)

Hocronpxry TOYKE LOKOA — JaCTHEH cayvall TpaewTopHi
c(t, k, c)) = cye TPUBEIEHABE CIpefeleHAd yeTORINBOCTH
OTHOCATeH ¥ K BuM. Touka moKosa yeroddmea wo Jlaoymowy,
ecan nis mioboro € > ( cymecteyer Tarkoe &§>0, wro mocae
OTRIOHEHHA OT 3TOH TOYRE B NpefmelaX BeIRYMHE § cHoTeMa
B TeUeHWe TANLHEHINero BpeMess IPOXOIKacT OCTARATLCA BOIH-
3H Hee —B HPGHBHHX BEIHYHHEL £, TOIIHH IMOKOSE acuMOTOTHEEL-
crH yorolimwsa, ecnu oma yeroiuea no JlAanyuony ® cymectBy-
er rTakoe &> 0, 970 mocIe OTRIOHEHHA 0T DTOU TOYKE B - Ope-
nexay. 6 cucrTeMa cTpeMETCH K well mpu f -+ oo,

Eers poromemo MEOrO Apyrux oOpeneleHu#t yeToEIuBOCTH,
HOTOP®IE He BCEra IMOXOMHA OJHO HAa Jpyroe. I{am,n;oe H3 HUX
BEIDAMAET MReZAeMeue cBOICTBO mechegyveMoTo pemrenwd. Xord
YeTOMYHBOCTE I0 JIATYHORY W RAKETCA HABGOJES eLTeCTREFTHON,
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OFA He¢ EMeeT MecTa BO MHOIHX caydasx. IleT ompemesnenms
YCTOMYMBOCTH, TOTHOTO HA BGE CIyYaWm ;RHSHEA, Herorophre mpy-
THEG BAPHAHTHL DTOTO NOHAYHA namel B wEmre [10], Tax sme
MOMBEO Halitm fubamorpaduio Ba 9Ty Temy., :

o cux mop MBI OIpeTeNANH YCTOAYEBOCTH B MaioM (&cy-
mecTyeT Taroe O, 9ro..»). Qupegenenne yeToAYHBOCTH B GONb-
OIOM fajgdM 1A TOUPK HOROH: TOYKA TOKOS €, NA3HIBAETCA
ACHMIITOTHISCKRE yeToiinunoil 3 Gonpmom (B megoM) B ofmacTm
dazororo mpocrpaEeTBa D, ecau oFma yeToHYHEBA 1o JIANYHOBY,
H A Mio0RIX TavanbHBLX Yeaosui dy e D pemenme e (4, k, d,)
CTPEMUTEH K €, IIpH { — oo,

Har mecmemyior mecrammoHapiiyo RHUSTHIECKVE) MOTETb,
EeNMad BBEIACHNTEL, VeTOHUMBA AKM  TOYKA [OKOS B MaioM?
-3aechk 00meynoTpefuTeNbHA COBORYIHOCTL TIPHEMOB, ROTGPYIO
A, M. Mor4anos BasblBaeT «00PATLOM?:

4. JInmeaprsopars cHCTEMY: A) BBECTH HOBBIE IepeMeHIbIe
§ = ¢ — ¢, paBHbE OTKIOHeEEAM TEKYINel KONUEHTPANAEE OT
EOHUEHTPAUKN € B ToTRe mokodA; 6) B ypaemesuax (2.1) mepeii-
TH OT € K §; B} PasNOMHTb NpPasble TACTH B PAN IO CTENCHAM
§ u orfpocuTe HenpHeiHble TIenst. TloNyuennas THHeAPHBORAH-
Had cucmeyMa B BEHTOPHOM BHIE OPENCTRBAARTCA

de -
Lf_;‘ = PE, (20)

rae P — MaTpuIa YacTHLIX TPOH3BOIHBIX
af e, k)

- 2.
P de =01 ( 6)
UM B KOOpHuEarHol dopme
g, 8f, (e, ) f - -
WEET _ & (2.7)
F] c=c

2. Hoaywars XapanTepUCTHYECKOe YDABMEHEe: HTO ypapHe-
HEE UHOTJ& Ha3hIBAGTCA eTme BeRoebiM, OH0 MVeeT BUY

det (P — AE) = 0, (2.8)

rae K — equuuanag vaTpuina.

© 3. MecaeporaTs KODHE xapaKTepHCTAYSCKOT) YPABHEHISA.
- Messny yeTofiMMBOCTEI B CMATOM TOYKH IIOKOH BCXOIHEOE
cucremMpr (2.1) @ SHATEHHAME FKopHEH XapaKTepHCTHILCKOTO
YpaBHeHUA CYOecTBYeT cBSSh. 10YKa ITOKOS ACHMIITOTHIBCEE
YCTOHYMBA, eclid JeACTBMTETBHES YACTH BCOX KopHeil XaparTe-
pucrudecroro ypasuemmsz {(2.8) orpunaressuer, Owa meyeroii-
UuBa, OCHE JEHCTBUTEJIBLHAA UacTt XOTA BBl ONHOTO U3 KopHei
nomomuTessna, Lean ke HerorTopse mopam (2.8) wmero mMum-
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Mble, & OCTANBHBIE HMEIT OTPUIATETLEVE) NefCTEHTeIREY)
9ACTE, TO BOMPOC 00 YCroHYABOCTH HeNbss BBIACHUTL, YLONBEYACEH
TOABEO MuHedHstM npumbnummennes, Todra TOKOA AWHEHHOH cu-
cremel (2.5) npm 5TOM VeTOHYMBA, HO HE ACHMIITOTHYECKI,
ilokamem cMpicn «00pAga» MCCIETOBANMA YCTORIHBOCTH Ha
npEMepe CHCTEMTI ¢ jByMs HepeMeHNBIMH. [lyeTs pama cwcTeMa

iy =Pley, ), =0, e5). (2.9

Beeney nepeMenntie £, = ¢y — & Ep = € — fa.
Juneapuzosannas cacrema (2.7} wmeer Bup

&= S - fig_?: E, | A,k (2.10
g T sy T fieses G o181 T 29523 .10)
OB (e 65) OF {eg: cy)
R e S - T R
} (2.10
00 (y: ) 805y 29)
Aoy = L3 g™ o |
L ¢ 2 c
JAnHIIEM XapaKTePECTHISCKOS YPABHEHEE!
dyy— M o
=0 pam A% — (g, -} a0 A
Uy gy — A (an a2) A+
+ (411095 — 01035} = 0. (2.12)

AdaIuz XapaKTepHCTHICCKAY KOpHeH A ompeliensder He TOIb-
KO yeroiiwmsocers ocofod Tourm cmerems: (2.9) v vamom, HO m
xapakrep gemmensd B6ausH mee, ee Tum. Hocnemyes nuHeHHEYIO
cucremy (2.10). A srore paceMOTpEM HO OTHENBHOCTH Cle-
AYIOMHE CIy9au,

1, Hopnu xaparrepucrudecioro ypasHenns (2.12) medicrei-
renpnst. Bo3MOMEO HecKOIBKO BAPEAHTOB.

a) Ay <0, ks << 0, hy 7 Ao, Pemennme (2.10) apaaerca cyMwmoil

At At

yOLIBAIOIIAY BO BpPeMEHT DECOOHEHT Ei=cye " Lo 7
g, = cmew —+ c%ew, TOOTOMY HY:IeBOe pemerue (TOYKa TOKOH)
yeroferno. Takas ocofag TOIKA HARnBaercd YOTOHIWBEIM 4ys-
moM». Xapawrep TpaexTopuil Blausw yeToHumBOTO Y2ia HOKA-
Bama Ha pue, 2.2, a, T8 U -— TPAMAA, 340aBAeMad YPABHEHUEeM
5:1/Ey = o,/on, ® U — UpAMasd, sajaBaeMan ypapHeHuem §,/E, =
= £,,/Cys; 370CH [JIA OUPBNBINEHHGCTH IPUHATO A, < hg,

) M =0, A0, Ak (amece pna onmpenemennoctw Ay =
> }y). DasoBsle TpasRTOpHE YXOAAT 0T 0000 TOIRHM. JTO He-
veroliumReIfl «yzemy (oM. pue. 2.2;0).
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Pne. 2.2, THUBI CPaIHOHADHBIX TOTEHK HA
E, TIOCKOCTH.

a, & 8 — ycroftuuBLE yees, 0, 2, e — HeyC-
TOWYUBLIA Y38, 2 — CCHNG;, 3 — VoTORIUBEE
POETC: U — HOYCTOWIHDETHE oKyC; % — HEHTP.

B) Ay = A, = A; A <0 Cymecrsyior gBa PASIHTHEX CIYIad:
o marpmiia (2.11) gmaronaneaa
L0

0 a

gy Gyg
Ty Cpo

b

.TIH6O ee MOHHO NPEBECTH K BALY
A 11
0 Al

numefimsM upeofpasopanmeM mepevenmnix. B meppom cirydae
pemerme mveer Bu &, = AeV, & =Be" B TpaexkTOPEH BEIYT
cefa, rak moxasano Ha puc, 2.2, 8. Bo Bropom crywae

By cnet boepgtet, Ey=cyet coatet,
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XapakTep TpaerTopmil mokasan uwa puc. 2.2, 6, 1ie v — TIPAMAg,
3alaBaeMan YpaBHEHEEM £,/8: = €1/ 0. B 0f0BX caygadx ToT-
. Ka TOK0A Ha3BLIBAETCH TAaXMie YCUOHTIUBEIM «¥3I0MH.

r) hy=7h,=~A, >0, Jra cuTyanuA oTAAYAETCA OT IpeiEl-
I[}’Il:{eﬁ HAMEHeHHEM MalpaBienlud IBMMeHHA, ®H3OBBIB TpaeKr-
TopER yxoNaT oT ocofoll Touwm (pue. 2.2, 2, e), KoTopad HaBEl-
BABTCA HEYCTOHYMBLIM YBIIOM.

1) Ropum wmmeror pasmsre suarm (mampmmep, q = 0, Ay <<
< {0). Ofiee pelleHHe eC¥hL CYMMA BKCIOHEHT ¢ MOKA3ATENIMH
pasablx 3uakon, Ocofad Toura ueycroiTuna, Tak RaK ¢ TCIEHH-
eM Bpememnn mppecdaafatous ByIeT WieE © IONOEHTEILHBLM
mokasaregem. Takas ocofag TOYKR HASHIBABTCS 4CEEToM» (CM.
puc. 2.2, m),

2. KHopum EMET MEEMYX 9aCTh, BoSMOMHEL CIOYIOLIRE
CEVYAH. _

4} Beuiectrennas wacTh KGPHA OTPHUATENLHA, PENIeHIA
HMEWT BHI 2aTyxainnux wonebanui, (Da30BBe TPASKTOPHH —
CRPYUMBRIITEeCH CINpany, & ocoban Towka — yeromunsrd ¢do-
wycr (oM, puc. 2.2, 2}

6) Bemecrelnas wacTs KOPHA MOJTOMRHTEIbIa. DB 9roM
CAVTIAC COHPMJIM PACKpyUuUBaiores, a ocolaf TOUHA — HEYCTOH-
TuRbil ¢ oxycr (oM. pEe. 2.2, 1},

B) JeHcTRUTENbHAS WacTh KopHed pakma nyno, TpaerTo-
DI — SINHICH, BIOMKEHIBIe ARVT B Mpyra ¢ HNeNTpoM B Hyme
(emt. pme. 2.2, k). Ocofas toura (2.10) maseisaeTcs IEHTPOM.
Has wyuueftHoM CHCTeMBI IEHT] YCTOHYHB, MO e ACEMITOTH-
geckn, Fenn mamrs Ueas — Heclefonanue menwgelinoil cEcTeMEr,
a nHnuefinag MOTyUeHa E Xofe «00pAmar, TO IPO VCTOHTHROCTE
TaKOH 0coB0H TOUKM 110 NHHeHHOMY DpHOIMReNHl cRasaTh Hige-
TO HeAL3f, JTo GBA3ZAI ¢ TeM, uto nwbag gobaska x (2.10) Momer
ODEBPATHATH TEHTDP B ACHMOTOTHIECKH YeToHUmMBYi0 ®am, Hacho-
poT, HEYCTOHUABYH ROBCE TOYKY HO®OZ. 1108TOMY IEHTD HASHL-
BaeTca werpyloll Towmofi. [msa rpydeix Toder muzg (pasozoro
HOPTReTa HedyBCTRUTENEN K HeGOILITHM M3MEHEHHIM II&PAMeT-
poe. Pacupoerpanennele TepMREALL «rpyany, «HerpyGany ToIRE
npHuagresar A. A AEIpoHOBY.

Hecnegosamne yoroiiUMBoCTHE TOURK [HOKOS B MAaloM TO JTH-
meltHoMy UpHOIMKeHHI0 e NPENCTARIAST TTDHHIIOHATLHRIX
3ATPYNHOHMIT — OUK BO3IHWUKAIOT NHIDE B TEX CAYVYagx, KOLJA
FeHCTEHTOAL TG YACTH XapaKTePHCTHTeCHEY KOpUeld paBler BY-
a0, Cromuee ofCTOHT Ne0 ¢ HCCAS0BAHMEM YCTORUEBOCTH &
GOJBIHOM ~— B Lamepen sanamaoé ofmacry aubo Bo BeeM (aso-
roM mpoctpancTee. Jame Bcero powasare yeroiamnpocTs B Gomb-
IOM FIAGTCA ¢ GOMOINEI COOTEETCTRYIONTAM 00pazoM mogobpam-
noft pywrmEr Jlanyeosa (Ta® maswpaevilil Bropoir wmerox Ja-
nyuOBa), Pacemorpum $gymxmro V {(e), HMewomyw FacTHBR

=1
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DPOHABOAHBE NepBoro nopsiaka 6 V/de,. Bumamenie

av o AV
Z&CHZ_%ﬁ@w) (2.13)
T i

i

fyaeM masmiBaTh npoussopumoll VB cmny cucremsr (2.3 u oBo-
BHAYATE V. 970 BEPAMEHES MOMHO DACCMATPHEATE HaK TpOM3-
sopuyio V' osgone pemmenna (2.1):

%VWW=E%E=Z%MQM (2.14)

Hpen sroporo meroma JIANyHQEa COCTOHT B HCOORL3QBANMI
¥, HMEIIHX B MeeIelyeMol TOUKe TOKOA MUHHMYM, TPOH3EOI-
HAR KOTOPEIX NPH 9T0M Henoamsurenvia V << ( B oKpecTHOCTH
5ToH TOUKHW, NPHIeM PABEHCTRBO HYIID MOIYCHAEBTCA TONLEC
b Hell.

1z pasmudmeix BAPHAHTOR METOZA Ham HmaTpefyercd TOALKC
omun, [yeres V=<0, npuuem V = () TonbKe B HecaeTyeMoHl Tod-
xe moxos €. [lycrs, gamee, 'V mMeeT B TouRe € MHEHEMYM
VieY= Vmin # jua weroreporo &> Vo, MHOMECTRO, 3aJaBa-
eMoe pepasenctsom V {¢) <Ce, orpamwuenoc, Torpa mam n100HX
HAYaNLUBIX YCIOBHE €, W3 9TOr0 MHOMecTsa penieume (2.1)
olt, e,e)>c apu £~ =, ¥V (e) waswmpasres dynrumeid Jlamny-
fopa. Ilpoussonsiyie PyHRUNUIO, TPOMSBOAEAN KOTOPOH B CHIY
CHCTEMEL OTPEUATENLHA, HaseBawT (vErmmell Yeraesa nmm
HHOTEA ANcCHOATuBHGH dynrumei. [lpuMepon tawux dymmmi
B HIRKe ABIAETCH CRODOMMAM 91IEPIHs, CTDHIATEILEAA SHTPO-
MHf, MEXAUUIECKAd 2HEPIHA B CHCTEMaX ¢ TPeHHeM H T. L.
Hecaegosanme nuecHOAaTHBHEIX (GYUKUKE 4YacTo MOEeT NaTh
HOIE3NY0 WHQOPMAUHIO O cucTeMe. (OBPEMEHIoe H3I0MCHES
BTOpOro Meropa JlaoyHORa, REFIOYA0NEe WeTO;T - BEKTOPHELY
pyuaummit Janynora, vMomno matrrr 5 [10].

Hapagy ¢ dyuarmuamu JIATYHOBa NOISZHLIME OKaSEEBAITCHA
TAKAE HCCHeNOBAHME ©-HWHEARWAHTHLIX MHOMECTB: MHIOMKECTBO
§ B dasoBoM 1IPOCTPANCTRE HABBIBAETCA (-HHBAPHAHTHBIM, eC-
aw jgan aoboro pemenna (2.1) ¢ () ms roro, wro ¢{f;) aemur
B .S, 1.8 e{tyy =8, cnenyer gas modoro §, >, uro ¢ {t) &S,
O-WHBAPHAIITHOE MHOMECTEO — CBOETO DO ¢MEMIoK»: ToLan
TyAa B HEROTOPHIH MOMEHT EBPEMEHW, DeNIemme e BE-
neT wE mero B Juobol mocaenywommit Momemt. flewo, wTo mua
mofoil gEccmnarasHell Gymsnnn V-MECAIECTEO, 3aaBasMoe He-
pasercrsom V (€) <&, w-umpapmamreo: nyern V(e (i)} <e,
HO BBHUIY IMCCHTATHBHOCTE OJ8 Jwboro £, > f, Vie(t)) <<
LV (e () m tem Boxee Viel(f,) <e. Opmaxo mamee wam
BCTPETATCH W-HHBAPHAHTHEE MHOMRECTBA, e CBASAHNEIE HE ©
raroll muddepennupyemoil guceHmatTHsno. diynwamed, Ilpo-

|
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cTefmulil mpuUMep ©O-UHBAPHAHTHOTD MHOMECTEA — HOJLOMUTETE-
Had NOTyTPaeKTOpPH.

Hwofoe @-MHBAPHAHTHOE MEOMECTBO. CONCPHET DMECTe ¢
RUEION CBORH TOTKOW BRIXONAIIYIC M3 Hee MOFOMHTETLHYI
moxyrpaekropuio. IMoaroMy cpeid -WHEBAPHAHTHEIX MEOJRECTE,
COeDAAINEY JAHHY TOIRY, MEHAMATLEERM OYIET TOIOMATENE-
Had TONYTPAeKTOPHA, BMXONAN(AaA W3 Hee., [IpeIcTABIACTCA HH-
TepeCcHHM I CECTEM, 3ABHCANIMX OT HapaMeTPOB, HCCIeNOBaTh
(-HHBAPHAHTHBIE MHEOKECTBA, He 3aBHCANINE OT HEX (MM oT
FeKOTOPOH Wy 4acTu). 37ech MHUHEMANBLHLE @-HHBAPHMAHTHBIS
MEOMECTBA, COJe[IRAI(He JAAHHYID TOUKY €p, Y3Ke He OyayT
HOAYTPAGKTOPEAMY, OTH MHO:ecTra (ofosmaguv mx  V{ey)
COCTOAT M3 TeX TOUeK €, IIA KOTOPHIX CYMECTBYIT TaKHE MO-
vents spemenn ¢y > 0 dyasmus k (8) ma orpeske [0, £], mpn-
HEM3IOI[asg 3HMAaYeHUs] B HPOCTPANCTBE 1APAMETDPOB MCXOIHOH
cucreMet (2,1), uro pememue c(f) ypapHeumi

%= ek (1) | (2.15)

¢ HaYANLHBIMU YCIUBHAMHE € () = ¢, vpmEEMaeT B MoMeHT f,

sHauenme ¢ ¢ ({y) = ¢. JpyrEMu cropaMu, ¢peiR @-HHBADHANT-
HBIX MHOMECTE, He 3aBUCAIIEX 0T HeKOToporo Habopa TapaMmerT-
POB ¥ COTEDEAIIHX JAHHYIO TOUKY, MEAMMAIBHOS COCTOHT M3

Tex €, B ROTOPEIE MOEET MONACTh PENISHME YPABHEHHN BuIa
(2.15) ¢ maganvEsrvm yenosmamu ¢ (0) = ¢, » momomuTeTLHEI
MOMEHT BpeMemE. IIpm 2TOoM Te mapaMerpsl, 0T RoTophix V () .
HE JOMKFO 3aBHCETH, MOTYT OBITE HPOMBBONBEBIME (HYHRIHAME
spemend, [lpw moctpoenmm  F{gy) MBI mveeMm nemo ¢ Tak Ha-
sprBaeMEIMu @ epeBIEANPHEVE BRINTeHHAMI: POUBBOHAS
de/dt B (2.15) me 3agana, 4 yKasafo FUIb MHOMECTBO, KOTO-
poMy ofa upHHAmueskuT. Teopua augepeanrmalbubix BRIOTIe-
HU pasBHBAETCE B OCHOBHOM [UIA NPHIOMOEAS W 3a0a9aM aB-
‘TOMATHICCKOrO PEIYNAPOBAHHA W YIPABIEHHA IpPA HETOKHOH
aadopmannm 06 obberre (cM., manpusep, [12]), Ham me noma-
Z0DATCH HAROILIEHHBIe B 3TOH 0BKAcTH pesyibTaThi, HOCKOILRY
nufepeHIManblibie BRIIOTCERA, BOGRHEKAKWIINE B XKEHeTHRe,
BECBMA cneulr[bnqﬂm

Basmnoe cBoficTBO CEHCTEM, ¥ KOTOPHIX eCTH BBIIYKIOE OIpa-
HUYeHHOE (-HEBAPEANTHOE MHOKECTBO, COCTOHT B CIeNYOIIeM:
B moG0M BAMEEYEOM BELIYKIOM OrPAHEHIEHHOM O-EHBAPHAHTHOM
MHOPECTEE €CTh CTAIMOHAPHASA TOYKA., JTO CIELYeT W3 H3BECT-
modt Teopemsr Bpayspa o HEITOIBHAHBIX TOUKAX {em., mampumep,
[13]), mupoKo HCIONE3yeMOH B PaSIMTHEIX 06IACTAT MATEMA-
THEWA JJEA JOKABATENLCTEA TEOPEeM CYIMEeCTBOBAHHA Dellienwi.

JaraEIMEAd HAID KPATRUH 5HCKYPC B RAYECTBEHHYIO TEODHI
nuddepenHANBHEY  VPARTENHE, OCTANOBHMCH Ha 9Yacto YHo-



Tpebisemom TepMuHe «Gadypranuas, Kro oTHoCAT K cHOTEMAM,
BOBHCANIHM OT MapaMerpa, H yOorTpefaswoT, Trofsl 0603HaIHTH
pesEylo epecTpoliky (asoBorc HOpPTpeTa NPHE MPOXOAKICHIH Ia-
paMerpoy KPETHUECKROre 3HadeHHA. [Ipocrefdimue nprMeps Gm-
QypragEn: ToABEeHEe B AROBOH IUIOCKOCTH HOBOH ocofo#
TOYKH, morepd ocobolt Tourolt yerofwwsocTn, mogniaenne (pom-
[eHHe) mpegedbHOre IuEAa W T. m. [leranessiii pasbop rnumu-
EBIX QywaeB Ha miockoctd fad B [2, 6, 111, nua Gonee seicormx
pasMepaocTell Taxas padora He Ipogesana (COMHEHNE BHIZHIBABT
TMAsHe ee OCYIIECTBEMOCTE).

Hauecreenusl# aHar3 ypaBHeHRWA [ONMEH L0 BO3MOMRHOCTH
TpeTIOecTBOBATE OPAMOMY THCISWHOMY momexuposamun, Ofnma-

Ko He Bcerga (0CODeHHO B pPASMEDHOCTAX, HOIRMINX 2) YOAeTcH

TpoBeCTH MONHBIH anayuz, He mprberas ® moMontn JBM. [Tosro-
My B WOCIeIHee BPeMA HaMeTHIACE TEHIEHIHA HCTONL30BATEL
PesYIRTATH THCIBHHEIX PACIETOB IIA (YTANLIBAHHA? HAUYLCT-
BeHHERY ocoGemmocrest [14--16]. Pazywriodt crparerwedil na
CIOMHBIX CAVISeB NeHCTBHTENLHO ABMAETCH KOMOBHEpOBaHHWe
YUCTLHHOTO IRCUEPUMEHTA T 670 «KAUECTBEHHOrO) OCMBICIEHHA,

§ 2. HAYAJIBHOLIN ©OPMANINEM
XIMPYECKOY KUHETHEM

2.1, Jlumeliusie 3aKoH! cOXpATeTAA

Bewrecta, y7acTeyIOmAEe B CHOMEON XMMFAUYecKOH peaRmHR
" T

obosHaTnM wepes Ay, ..., A,. XomuZecxEl cocTas 9THX Be-
mects sagay. O00SHAUAM COCTABIAWINEE EX SieMeHTsl B, ...
vov, By, Ymemo aromom j-ro siementa B Monexyie A; — ;.
Marpuna {(ay) = A HasEEaeTCA MOIEHYIAPUOH MaTprieil.
O6osEauny N; — KorudecTsO (MOIbL) BRIEcTBEa A; B CECTe-
me, N —mexrtop-cromber; ¢ Kommomemramm N, AHATOTHTEO
nyers & — wonwdectso (Mons) B; B cucreme, a b — mexrop-
croxber] ¢ rRoMmomemramu b; (HE cBASAHEL Memay coboil mo-
cpefcTEoM MaTpHOE AT (A TpamcmoHMpOBAnmam):
T
bj= 2 ayNi, b=AN. (2.16)

=1

Hamm wamre OyileT WeHOnLoBaThca Matpama AT, wem A,
Ilpasuacmee OpUI0 OB CPASY BBOOHTL 3TY MATPHOY, O& K ToMY
JHe HASHIBATH €0 HEe <MOJPKYIAPHOHR, & «aTOMHOH», ONHAKO ¢
TpAAEINe CHOPHTH He npExofmrcd, Meropuyeckr EBBegedns
HCIONE3yeMblX 0003HAYSHHE W TEePMEHOB ONDABIBIBAGTCS COOT-

=0



HOIDEHNEM MEMRLY BERTOPAMH-CTONOUAME MONeKyIAPHEIN BECOR
M u arompeix Becos Mg
M
m; = E @;iMaj, M= AMa. (217)
=1 -
D saxpeIToil cHCTeMe KONMIECTBO Hi000r0 BEEMEHTA CO Bpe-
MeHeM He MeHAeTcs, T, e, JUiA M1doro |

db d <
i "
Tﬂa =7 a; ¥, =0, b; = counst, (2.18)
i=1
I B MaTpHaIHOR dopMe
db _ le’\‘T . . . T -
i A ‘('u— = 0, b‘_ AN = const, (219)

JTH BAROHEL COXPAHEHNA He BABHCAT TO TOTO, KAKUE HMEHHO
POARIEN [IPOTERAIOT B CHCTEME MEMIY BANAHHEIMH BEEIECTBAMN
A A, A., ..., A, Bemecrra cHCTEMDI COCTOAT W3 M BIeMeH-
TOB, TOBTOMY CYIIBCTEYET i IHHEHHEBIY 3aKOHOB COXPATEHMA
pupa (2.18). Opnako omm He meerga HesaBHcmMEL, U Horma wacrn
34K0HOR COXPANeHNA MO/KET OBITH BBEIPAGKEHA YMEPe3 OCTAILILIE,
ITpocTefimuil MpEMep TOMY— PEARTIHA H30MepPRIalluy §yTEHOB,
liyers A — Oyren-1, A, — yue-Byren-2, A4; — 7parc-Byver-2,
Onu cocrToAT M3 NEYX BIEMEHTOB — yriepopa H Bogopopa. Ilo-
CRONBRY ¥ Beex A; ogmmamorwifl coeras C,H., moneryispzas
MATPHIA EMeeT BT o R

48
A=|4 81,
48

a 3akomsl coxpamemnma by =4{(N, T N, + N;) = const, by—=
== 8(N,+ N, + N,) =const mwHeliHO-3apmenmE: 20 = by,

2.2, CrexmoMeTpusa CIOMHONE pearnum

Cromaas XuMHTECKAs peaKIsa OPeICTABILeTCA KaK C030-
KYIEOCTL BaeMeRTapmerx peakumii. Crazmg cocToHT Z2 mevx
BIEMeHTAPHEIX pearmui — npavoi m obparnoi. CIomHEOTD pmuc-
RYCCHONROTO BOIPOCA 0 TOM, 9T0 CYETATE DIEMEHTAPHEIM, & TTO
HET, MBI 37€Ch HKACATheH He OvmeM, Tew Ooxee, 970 B Iy, 1 MEl
apaym HECKOITBHG @LIBPIHO—XHMH‘IBCHHX TONKOBAHNN IIOHSTHI
gpIieMenTapHAS pedRumsy, JInA mac sIeMeHTaApmHOM OyIeT TA
peaKOEsA, cKOPOCTE KOTOPOH HWeKOTOPBIM Zaf(IIFBIM IPOCTBIM Ob-
pazoM 3aBHCUT. 0T KOBUEHTDANEH, HAUPHMe]p, H0 3aKOHY ei-
creug mMacc (of aToM HEmMEe).

LN A



Cramuio MOSKHO 3AHHCATH B BHIG
asjA—i + - ‘+ 'O:'STLA-?I == BMA[ + P + 5311,A71; (2.20)

BHECH Oy, D — CTEXUOMETPHICCKHe KO3QPANACHTLL, T, €. HBOT-
PHTATENbHLIe WACIA, VEAZHBARIINe, CROTBRO MONEKYI BEIECT-
Bd MPHHEMAIDT YYacTHe B JIEMCHTAPHON DPeaRI[NH; § — HOMEep
CTa M.

Croucor smementapusrx crannil (2.20) 1 HazeBawT MeXaHH3-
MOM cAOEHONW pearnmd, samuct (2.20) wpeiamonaraer, IT0 0fHO
W TO e BeIIECTBO MOMET YIACTEORAThL B CTATME H HAR WCXOI-
HOE BedlecTBO M Kalk TPoAyeT pearumu. [Tpumep tarodl crammn

M7 H+ M+ M =30+ M, re M — awfoe gpyroe Bemectso.

Cragmm TAKOTO BHIA HASHBAKTCR aBTORaTammrTraecKuME. (Hm
NPHBICKATCH, ¥ak npapuio, mrorol [Ipuromnns ¥ upuMEIRa-
WUME TPYIOAMH HecleqopaTelefl g TOCTPOENEA THIOTETH-
YecKHy Mojenell, NeMOHCTPEPVIOERX CI0KHDE JUHAMHYecKOe
TOBRIpHHS.

B nocrepnee jlecarmasTie BRI ZETATBHO MCCIeL0BAH Nenbiit
gavomapr wmopenen», Hambonee massecrHile ero ofuTaTenw —
«BproceexraTopy (18] u coperomatop»” [48)] — comepimar cTa-
A+ rX = mX, 1, 6. apTORarTaNHTHYECKTE cTANEH. OOHARD
B PEANBALIX, HEYMOBDWTEIEHBX MEXAHHBMAX CJOMHEIX Dearmmi
OTH CTAIWWE BCTPeUalTesd pefko. K TaKoMy MECHNK IIPHETILIE,
vampumep, B. B. Hongparees uw BE. E. Hurwuran, ananwsupys
MexXanuwsMer cuomuerx rasodasuerx peawumii [19]. Mur ramme
OpEdepREEaeyMea aTol Toukd apemua. [Mosromy B passeeitmes
;0coboe BHUMATHe YALIACTOA PEAKIINAM €63 dBTORATANHTHIACKIX
gragui,. QopMansHe OTCYTCYBHUC SBTORATANHAA O3HAYAET, 4TO
OpE T0OHX § U XOoTH OBl OONFO U3 JBYX HHCEN K, P PABHO
Hyat0, :

Ha ecrexmomerpwdecsne ROSPOHIHSHTE 51eMeETADERIX ¢ra-
nEil acTo HARNANBIBAKTCA eCTeCTBEHUBIES OTPAEUTeHKH: IS
MIGH0ro :

T n
2 g3 2 Bu<3, (2.21)

. i=1 i=1
T, €. PACCMATPHBAITCA TONBKG MOHO-, 6H- m (pemko) TpHaoiIe-
wyasiprpie pearitan, Camue KooduuuenTsl ¢, Po MOTYT UpH-
epumare suagenud 0, 4, 2 w (penro) 3. He cmemyer myrarn
crexmomerpuueckue HoaGQUIMEHTEL €O CTEXMOMETPLLCHHUMI
YUCAAME, BOSUURAINAMI B TEODHH CTATHOHADPHEX PEariuil Xo-
puyTi — TeMKAEA W yRASHBANIINME, Ha KaK0oe THCIO HAND
YMUOMKATL IeMeHTAPHYI0 CTANHI0, 9To08 UPH CHOMEHuH cTa-
T, BXOJANIME B ONEH MAPIIPYT, HONYIRNOCh OPYITO-Ypamie-

1 Tepumn «OpIOCCeTATEPS U 4OperoHaTopy ofpazoBaEm Tak: <Bploc
CEIb - OCMEIMAATOPY M «OperoH - OCOHIIATODY.



HHE, KOTOPOE e COAGPIMHT TPOMERYIOTHBIX BELIECTS (o mmx
MET TOBOPHJM pagiee B rar. 1),

Kampoli {s-H) cTaJmil cOMOCTABIAGTCH 6€ CTEXMOMBTPHUEC-
KUH BSHTOD 7,, ROMIOHEHTE KOTOPOTO -8CTh

("{a)i‘= ﬁsi = Oy, i= '1, ey (222)

BBRTOP ¥: YRA3EIBAET HATDABICHNE M3MeHeHHA CObTaBa, BO3-

HUKAWIHero 3a eder s-H cragmu. Ecam ¥V — BerTop, i-A RoMIO-
HeHTA KOTOPOTO — KONMYeCTBO MOXERYN A, B cHCTEMe, To ¥, —
waMeHeEHe ¥ B PeayibraTe OfHOre akrta peakumu: N = N - y;
{qna mpamoi peakumu) u N = N — g, tnas ofparHoii).

Y. VEAIBIBAET TAKMe W3MeHeHHNe BOHTGPA MONAPHHIX HOIM-
goc1s NV 3a OOUN ¢MONDL? PIEMEHTADHBIX aKTOB (ONHE 4MOHB»—
aro 6,02 - 10* smevenTapENX axTo®, TOUHO TaK Ke, KaK OUH
Moxs — sto 6,02 - 10*  woxexya).

PGBBILHH B OEIOM GOHOCTHBJ’IHQ’ICH C.TE‘!‘CI’IOMBTPH‘:[BGHELH MaT-
puma I

T = (1) = (s — cas). {2.23)

Crpoke I' — cTexmoMeTpEIecKNS BOKTODHL Y.
Rasumol ¢Tagun COOTBETCTBYET ee ChOpOCTB — BEEKOTOpad
dyuxman W, cocTapa cMecH W TeMIepaTypH

ws = wi — wh, (2.24)

rae Wy — COOTEETCIBEHHO CKOPOCTH TpAMoH ® ofpatHolf peax-
LU, YRASBEAMNINEG THCI0 DBIeMEHTAPHBIX akToR (wnm HX «Mo-
mely) sa eUUHEIYY BpeMeEW B EIWEHNE o0LEMa MWIE IS

peakudil Ha [OBEPXHOCTH, Ha eguEWYHON mromaam Ix wacro
MOJEH - (MOJIB) MOJeE - (MOJE)
yooTpedaseMble PasMepHOCTH! 7 niu 3 .
eM” C M0

2.3. I'padrrecroe npegcrasiente
MeXAHAZMA PeaAKINH

Momuo ripejgeraBnTh MeXaHu3M CIOKHCH XMMHYecKol peax-
‘mue rpadpon, mMerommM BeprumuE nsyx Benos [201, Onnwm wa
HEX COOTEETCTBYIOT SJIOMEHTADHBIM DPeaRUHAM, KPYTHe — Beig-
crsaM. lloggepkmeM, 9To IEpPEEIE COOTBETCTEYIOT HO CTANHAM,
4 DIEMENTAPHEIM pPOAaKIHAM: ofHOE ofparuMoll cragmm — fBe
pepmmusl, PeGpavm 6ygeM cOeIUHATE BEPIIMHY-BEIIECTRO W BEP-
LHHY-PEAKINI0, €CIH BEIIecTBO yIacTByeT B pearnma, Pefpo
OPHEHTHPYEM OT BeIIecTBa A; K PeaRIHH DA 2 PAL
BeIE A;— HexogEEf pearent e = 0), u, Haolopor, o pearEy
K pemtecrsy, ecan A; — mpouyrt (B ¥ 0), Yucao pebep or se-
mecTBa A; K Pearuy ecTh oy, 0T Peaknmp K A; — B (B cxyuae



"A,._“*—_'U“Az 7

Apt Ay === Ag / \
( HeOH === 1,0} ><
| \/

| : H\
2oy 4y O /Omo

727 i

A,...-Az..‘—As_..-—Af (Byrmer T === yue - Gyrmen 2 <3
== mpanc - Bymes 2 = Oymen 1 )
Puc. 23, TTpocThle OpUMepsl OBYSONRHLIX TpadoB MeXamHIMOB

PEARTUA  (KBAIDATHRH — BEPIIUABI-PEARIIHL, 1{py:I\TWI — BEPYIH-
HEI-BEINECTBA ).

aBTOKATANMEA etTh pebpa obomx mujios), Haszopem mocrpoemnsh
rpad meymoawHsrM rpadroM Mexammpsma peaxkOud. IIpocrefinme
TPUMEDE! TANG Ha prc, 2.3u 2.4 (r¥ —oboswmavenva s-if npA-
moli u ofparHofi pearuuil coorBercteexuo). B RawecTse Gomee
COMePIRATENHLX TPUMepPOE PACCMOTPUM NBA MEXAaHM3IMA OKHC-
neruAa CO wma Pt-ymapmerii (Waw — Pumuna) o afcopOmoHmbi

T
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Puc. 2.4, TIpamepot npocht.x /"‘\ .\

OBYA0ALHEX Tpados.”
1

o — Ay ZAgl & — AUHKTHIECHMI a o i
P }

‘rpad pearmEn Ay Ag— ... Agy
¢ —rpad) HEeoGDATHMOI LMENA

Aj = Ag—r = Ag > Ay (mean- /
PATHRH — BERIMHELL ~ PearHI, .r— *

KOYFHEIH — I!EpLIJ}TT[I;T—EE[l[&UTBE).

(Jlearmropa — Xmnmensnyna). Mexammsm Mam — Prnnra  me
COOEPIHHT RIAUMOINEHCTBHA DPASIMIHLIX IHOMEMYTOMHBIX BE-
I{ECTE — B KKTON 9ieMeHTapHOH CTANME KaK CIOpaBa, Tax o
¢JeBa CTOMT TONBRO 10 OJEOMY IPOMEEYTOYHOMY BeIecTsy,
npasaa, @HOIMA ¢ KospdumumeHTOM, GONLITEM @EEHIIBL

0, + 2Pt = 2Pt0; €0 + Pt0 — CO, + Pt. (2.23)

Pacemorpum  npeppallieHns TOIBKO HDOMEIKYTOTHEIX BE-
[EECTR, CYETAS COCTAB TascBoll (asur safldBHBIM, DTOT IpUemM
H3VIeHrd RaTAIUTHYeCKAX peakunfl (mccagnyercd AUHAMEKA
MOBEPXHOCTH NpH (QHKCHPORAHEOM COCTaBe Taza) 0Vier 9acto
HCOOIb30BATHCA HaMHW W [aJee, I[peBpaIHEIIPIH MNOBEPXHOCTHBIX
COBOMHEHNH MOMANO 3AlHCATL B Blje

2Pt = 2I10; P10 — Pt {(2.26)
CootBercrsyomui rpa usodpaskes ma puc. 2.9, @. Mexanmanm

Jedrmiopa — XURMSIDEYH COASRUT CTAgEID BiauMoeiicrsad
OPOMeyTOYHEY BemecTs (3-A cTagus)

2Pt + 0, = 2Pt0; Pt + CO = PtCO; PtO + PiCO — GO, + 2Pt
(2.27)

BIH B Blfle UPEEPAIeHUH IPOoMeEYTOTHHX BEIECTB

2Pt = 2Pt0; Pt = PtCO; PtO -+ PtCO - 2Pt {2.28)

CooTreTeTayommuit Tpad moxazam Ha pume, 2.5, 6.
Bamuppy npE azaimse rpada peariud SBAAETCH TOHATHE

wnERIy. Lgknr — sto MEOmectso Bepmun rpada {p, Pu ..y pul
i mEomecteo pebep {1, L, ..., LJ, opmuem I, coepmusger p, u
Poy la— o B Py ooy Li— By W Doy ooy by — Pu M Dy ATANNBHDPYH

MUKTE, YOODHO OTKA3aTBCH 0T DPHCOBAHMA Wa] CTPeNOX, WX
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Puc, 2.5. OByAoInELEe TPadbl MeXAaHHSMA PEARTHN ORIICIEHHH
’ GO ga Pi.

@ — MexaEmamM  Honm — Prpwra (yaapAeril); 6 — vexaumEsM  JIeRrMio-
pa — XHHWGIERYEA (agcopBmHOnHLTi),

Tpéer 7. A, OpE o; wig B> 1. byiem mpocro nmcars THCHA
¢: WIE 3; Haj CcTpenkoi, ecnH oRE Oogsmle emmEHIEL  {(CM,
pme. 2.4), Hpn amanwse ycroHUBBOCTH CMOMRHEOCH InMudeckod
PEAKIHE BOSHHKAET 3a7[a7a HePeTHCTIeHHA I MCCNeIOBAER IHK-
XIOB B JBYIOTREOM Tpade Mexammsva peamnmm [21, 221, Tlepe-
QHCHEM THETH JiA Mexanmzvor Vw — Prnmna m Jlearmiopa —
XummeIsRyEa, Bee IERAB A8 3THX MEXRHH3MOR IPeICTABNETEL
ma pme. 2.6, ' '

HpegocTapnaey w@TaTelnio’ § Kadecrse mpocToro {Ho momes-
HOT0!) YOpAKHEHMA MePeTdCINTs UKL Bo Beex Tpaax, uso-
fpasmennnx ma puc, 2.3 W 2.4, a TAKKe UIE ABTOKATANHTHIE:-
roro rpurrepa Hpurommua [23]:

A+X=2X: X+ E=C C=E+B (2.29)

(BCHOMENM, UTO B ABTOKATANMTHYECKOM CHy9ae CTABATCA JBe
CTPeTRH — 0T BOU[ECTEA K DeawI{iH M OT PeaRINU K BeIIeCIBY,
[HOSTOMY OIHA ABTORATAIMTHIECKAs peaKuud ywRe [gaeT IMEN
name Gea ygera oGpaTHoi).

B onpe;enedHoM cMBIIe HPOCTEHITNM ABTACTCA KIACe Me-
XQHN3MOB PEAKIWH, JBYNOABHEE Tpager KOTODEIX He COJepIHaT
IMERAOB — ANEKIHIHEL J[HHAMITeCKOS HOBENCHIE COOTRETCTHY-
IIAX peaknmi Bcerma upesertaiimo mpocto (em. [24]). TIpu-
MEPOM TAHOTO MEXAHUBMA MOMET CIyHHTL A - Ay = Ay~ L.

.~ A, {om, pue. 2.4,6). AumrirmvecRHe MeXaHHM3MBl Ee
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Pue. 2.6, ukmw & Apyfodnhwx rpadax oxmerenwa (O ma Pt
o~ FOAPHBIT MeXaduaM; & — gIropiUAOHHELTH MeXaHya,

HIDAIGT BAMHON POJIM B KUHETHEE RaTANETHYSCKAY Deaftimii —
MEXAHRAMEl RATANHTHYECKHX DeARUUE BCerna Coaepital IHKILL,
Hque]‘ff JURGEAVINYN O}JHBHTI‘IPOBBHHBIQ, BCO HaHpaBHBHHH CTpeJIOH p:]
KOTOpbIX cormacosansr (Romey i-#f cTpexrm — Hagaro §+ 1)
HartanmzaTop He pacxodyercsd, & BOTYIABT B DEAKHRID, TO CO-
eNUHAACH ¢ IPYTMMY DBAFeHTAME, TO EHOBL 0CBoGMEzagcek, Co-
OTBETCTEYIOUIAA TIOCIE[0RATENBLIOCTL DAEMEHTAPHEX Dear il
BBRITHATHAT Tax! '
AL o PA T
EIzAz_’_..._*BgAa—z-...
(2.30)
v Py

(')’.',"1"‘1K+ sl ﬁr\‘f‘ii +...

3ipch MIOTOTOIREM 000ZHATEHBl Pe3NUYHEIE BOIlecTBa, YIacTsy-
OIIHEe B PeaRIEax,
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I'pap mnm vexammama, HMe10- 2,
{Ierd  ROCIABIOBATRABHOCTE  ¢Ta Tl ™ -
(2.30), cogepmur wmra (cu. pue. 2.4, /

g), Bce pelpa B KOTOPOM OpHEHTH-

POBQHEL TAK, 9T0 KoHem i-ro peb-

pa — Hagano i+ 1-ro («opuenTmpo- 2
BAHEL n¢ Kpyry»), He ama ncex soa-

MOJRHBIX HKA0B 310 Tak, Hampusep, J

B IBYXCTAAHRHBOM MexammaMe A, —

A, A, +A, A, ecmn BRI

(pre. 2.7), mo pepa, mrymme or

. Puc. 27. Hwyroarumit rpad
Ay, WampamBIeHEL B ¢pasHHe CTOPO-  yiexammana pPeakmHE A, —»

HEI?, & pebpa, Wiymme & r, Ha- Az Ak Ap — Ay
OPaBIeHEl (HARCTPEUY IPYT HPYIY».

Orcyrersme opHenTHPOBAHHEIX TERIOE TaMme TADAHTHPYET TPO-
€106 nuHamydeckoe mosemerme [24]. B geymomnmeix rpadpax
mexanusmos Vru — Punmra n Jleurmopa — XHUHmeneRyia ecrh
IHRIEL 0G0UX BHIOB — KAK «OPHEHTHDPOBATIbE Do KDYTy», Tar
u mer (em. pue. 2.6,a,6), Humme mur ellle BepHEeMCT K aHalusy
THEIOB B NBYNONLHOM Ipade MexaHusMa peakmma. Dro norpedy-
OTCA 1A PEUICHHA BONPOCA: MOMET JY IPH NAHHOM MeXAHH3NE
pearyn wabIogaThCA MHOEECTREHHOCTE CTATHEOHAPHLIX COCTOMA-
HIH MIOBEPXHOCTH, aBTORONCGA I 1 T. I.

Ecau Bce axemenrapmsie pearrmumn MOHOMONMERYXSPHEL, T. €,
MOIYT GMTD SamMcamsI & sune A;— A, ymoGmee OPeNCTABIATE
MEXAHESM 3 NIPYTOM BHME! BePINHEB Tpada comoCTaBIFIOTOS
BemecTBaM, pelipa — smeMenTapHEIM DPeaROmAM, IalpaBICHHE
pedpa ecrs manmpammenme Xoma peakuun. Jror rpad o6pramo
IIpoie, 1eMm IBYAOMbHBIH rpad MexaHmaMa. Hanpemep, paa
CHCTEMBI 13 Tpex maomepoB Ay, A, A; moryamm

ﬁ\\ (2.31)

Momao cpasamrs sror rpag ¢ H300paHeBUEIM Ha pue. 2.4, 6.
Mexanmsmer rereporennnx HATANHTHIECKTX DeaROul HuEOT-
Ha me OHBAXT, C¥poro POBOPH, MOHOMONEKYNApHEIME., Orp
BCBCA2 BEIIOYAIT, HAUPHOMED, CTalnm aTcophIum, B KOTOPLIX
MCXOIHBIX BeIZeCTE KAaK MHHUMYM IBA: Tas I KaTamsaTop,
Onparo, ecin pacemarpmpars HPEBPATHCHAA TOJMBKO MOBEPXHO-
CTHEIX coeumHenuil (rmpu durcmporamuoM cocraze rasosoi ¢ha-
8B1), MeXaHE3M HaTRJIHTHYECKOH PeaRIMH  MOMRET OPOJCTaTH
[epe]l MAMU U KaK MOEOMOTERYJIAPHbIN. WMenHo Tamme Mexa-
auaMer M. W, Temrur maszmsaer jmaefusmiee (em, oo, 1),

Od




PaceMorprrM HEeROTOPHIE TIPHMepEL.

Tpocreiimmii mMexannsM (epMOHTATHBHON KaTANHTHYECROH
pearkumn  {exema  Muxasmmca — Mearena): 1) E—+ S =ES;
2y BES—~P+E, re S, P— coorsercreenso cyGerpar o mpo-
nyur; E, ES — pasnmunmsie gopmsr epmenta (sHzmMA),

Tpadp opespameHnil TPOMERYTOTRBIX BEN[GCTB TIA 9TOTO
MEXAHA3MA

.

O

Amamorzaunlii BWy EMeeT Tpad) OPOCTOM CXEeMBI peaRTUE
smuARoasrore rugpuposanus A+ H, = AH,:
1) Hoper + Z = H,Z; 2) HoZ + Apper == AHpppen + 7.

N,
e

Mexannsm peakumm pmermmpupoBammsa OyTaHa Momer GEITH yO-
MPOMEHHO NEpelad COBOKYIHOCTHIO CcTaguil
1) CH,+ 72 =CH,Z -+ Hy; 2) CH,Z = CH, +7Z;
3) CH,Z == CHZ+H,; 4) CHeZ~ CH;+7Z. I'pad mopepx-
HOCTHEIX npeppamiennii

7 e o4z

@parvernt npeppalfeEdil #-rexcaEa HA TAECENHBIX IITATH-
HOBBIX KartaimsaTopax (cxema npepnosmena b, H. Hysmemonbim
W JAp.} HPEACTABRAETC:

1) H+ K= HK; 2) HK = IK; 3) HK = MCK; 4) MCK =
= MC+K; 3) HK -~ P+ K; ) HK -~ B+ K; 7) IK = MCK;
8) IK=1+K; & TK—-P+K; 10) MCK - B+ K, e H,
I, B, MC, P — n-rexcan, uzomepr rexcana, GeH30, MeTEINELRIO-
meHTaH, NUPOAyKTsl Kpermnra coorsercrsenmo; K, HEK, MCK,
1K — mpomMesyTodHEE BEIIECTEA,

T'pad nopspxHoCTHEEIX HpeBpalieHmi
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Iagpel, crommme wmax OPHEHTHPOBAKHOH jyrofr rpada, yrasw-
BAKT HOMepa crafeil {win cTajimm), ¢ moMomp ROTOPEIX OTHO
HPOMEIRFTOUHOR BEINECTEO 00DA3YeTCA M3 EPYroro.

Duxnamu B rpade muneiioro Mexammsya 0OBITHO HA3HBAKT
TOUBKO  ¢UPABWIBHO OPHEHTHDPOBAHHBIC) IIMKIB — MIOMEECTRA
BOINECTB W DEARNUH CHENYIONIEro BEMA: A=A, A -, .

> Ay = Ay (pearmuy MoryT 6BITH T ofipaTumer),

Tax, coporynmoers peannmh

'Af-\——-n-_/fd-é
Az
T LA, d MEXTNUIM

7.41—*-*-—*42

N A7 - auunmen,

Az

Hepewncimy Bee nurmm B manbomee crosEoM 13 TOIBKO 9TO
PaceMOTPeNHEIX rpadoB — MexannsMe IpeBpamen®ii n-rexcama
0 HAHECEHHBIX INATHHOBRIX RKaTaiH3aTopax, :

Mepevucnare Gygem ToabKo UPOCTRIE THRABL, T. €. TTHEJEH,
FI& CONePHENIIe TOBTOPANINNXCH BOPIINE, KPOME HCXOTHOMN:

MOHK -
. MCK MCK .
ah 7 WG 4
i 7 o N
K = 1
¢ Kla My
MEK &ty 5
_ MCK 7
EAST I+ 4 T HA Ik — ik
2
P T e ik ‘ J7 '
Fale 7 " J«MCK MEK .
A o——— —— Hit
. _ MCEK &8*+g Tis 2t 7 ’ v} \?
y; MK ot e N g loN
/ﬂ‘ g+ W= IS ik I\':ﬁj_____[l(/f!;h
- T E1a i
3 A IU( P 5
it 3]
B LK
. 1drs \/ﬁ
L MEK §” 2" gfeg. 2t
7} - WeK RS o e I il
; — . |
P s : IR R :




2.4, YpaBHeHUA XUYMHYIECKOH KHEHETHKH

YpapHeHI XHMAYeCKOH HMESTEKE IIA 3aBPEITEIX TETEPO-
FeHHEIX CHCTEM ¢Ta3 — TBEPHOe TeNO» HMEHT BHI

AN AN

a7 = S E: yows + V @G YolWs; {2.32)
dNT . dN*
=S X,V ZG Voo gy =15 Z Yows, (2.33)

3necs N° — Berrop KONAYECTR BENECTE B Tasoboll dase; Nt —
BOKTOP KOMHTECTS BEHIecTs Ha TOBEPXHOCTH; Y — Tacth (mpo-
BKLUMA) CTOXHOMETPHYECKOT) BEKTOPA PEAKIUM Ha NOBEPXHOCTH,
COCTABNOHHAA W5 CTEXHOMETPHIeCRNX KosQQuEOueHTOB LA Be-

HeCTE rasoBolt $aser; vs — dacTs (UPOBKIWA] CTEXAOMETPHICC-
KOT0 BeKTOpa peaknym Ha IOBePXHOCTH, COCTABJTGHHAS H3 CTe-
XHOMETPHEMECKHY ROPMOUITHEHTOS WA MOBSPXHEOCTHEIX COTHHE-
HUH; Y, — CTEXWOMEIPHYSCKHE BeKTOP pPeaRIMM B rasoBoil ga-
se; V — o0bey rasa; S — IIOIMAams: TMOBEPXHOCTH HATANH3ATOPA.

Utober pasmudaTh peaklEd Ha HOBREPXHOCTH TBEDEOTD Teaa
W B rasoBof (haze, BBEJCHB PABIMIHBIE WHIPKCH — § g Iep-
BEIX ¥ ¢ AIA BTOPELX.

Vpasuerna (2:32) wau (2.33) onucHBALT NPOTEXAHUE CHOTK-
HOH TOMOT@HHO-TeTepoleRHoi Peakim,

Npuwep 1. Pacemorpam peakOyio HaTalnTudecKod Hao-
Mepusaun {gpocrelimui Mogenbublll cayuai), Iyere B rasoBoi
(ase WPHCYTCTBYHT TBA WB0Mepa: A, H A, a Ha MOBEPXHOCTH
KaTATHZATOPA TPH NPOMBEYTOTHEIX BenjecTsa: A, =7 (axrds-
uele menTpni), A, = AZ # A; = A7, Covcor craguil BosbMeM
caegyionumM: 0) A, = A, (sraze) mw 1) A, - Z=A%; 2) A7 =
= A.7: 3) A+ 7= A7 (wa TOBEPAHOCTH TBEpOTO TeNA).
CrexvoMeTpUYecKHll BORTOD Y, ANA peakumu B razosod dase

A, = A, umeer Bug |’ ,8 s pearmuldl Ha IOBEPXHOCTH .

1

eCTh

ITpw atom

o



—1 0 1
o . . oo
Vi = 1 y=V-—1} vs={ 0
0 1 1
Feau 0003HATHTE CHOPOCTL H30MEPUSANMH B raaosoil ¢ase w,

A CROPOCTD peakiull §a MOBePXHOCTH COOTESTCTBEHHO Wi, TO
VDAaBHEeHNA KUHETHRE MOMKHO OyeT saU#carh B BHIe

N.=8(—w, _ ) — Vw,: N,o=8{w, —w, )
N.=8( —wy) -+ Ve, N,=5( wetws) (2.34)
Ny, = S{~w, —wy); :

nIIH

d Nl r , T T
TN T S ("hwl - Vel 1 'VSWS) + Vo

NN ' (2.35)
d N brs s n
9 Ny|=S (’Vlwl + Vi s + '\’3“’3)-

N,

Momuo mpRuars YpABHENHAM RMHETHRHE M £0jec KOMIAKTHBIH
BUJ, WCIOAE3YH CTEXHOMETPHYSCKYH) MaTPHIY X 3a0McHBad
CHOPOCTH PASNAYHLIY CTAZEE B BUAe Bekropa-croxfima. Torma
O o STJwy 4 VT we (2.36)
3mecn Y, —— eTexmoMerTpHYIecRAd MATPHIA DPeAKINE #da TOBEDPX-
voctu; 1Y, — crexmoMerpadecKas MaTpHIa peaxi(ii B Tazomoil
dane; w, — BeRTOp-cTONbEl CROPOCTEN PEaKIHH Ha IOBEPXHO-
OTH; W, — BEKTOP-CTOIDET CROpOCTOH peaRIHE B Trase.
g opHsegeHHOTO TOILKO YTO INIPEMEDPa KaTaXUTHUECKOIR.
H30MEePHBAIKEH

-t 0 -1 10

5

I'; = 0 0 0 —11}) Ii=(—-1,1,0,0,0;
0 —1 —1 01
Wy
wp=\w, |, w.=w,.
W

Briacnmy orpaHMuedus, KOTOPbE HaKNTAMBAKTCS Ha HKoaddm-
nwerTsr (2.52), {2.33) rmmeiinpiMe saromamMu coxpadenma (2.19)
dATN

det

— SATTTwy - VA Tapy = 0. (2.37)



Tlocwonbky TwAeHELIe BaKOHR! COXDAHEHHS TOIHHST BRITOIHATE-
CH PR JTHOHX CKOPOCTAX OTHEeABHBLIX Ccraaui, morydaeM

ATl =ATE {2.38)
wim, BoCHoahiosapionck pasemerBoM ATIT = (T'A)T,
A =0, (2.39)

rge I — nofan creXHoMeTpUecKaE MAaTpHua.
B BerropHoit (opMe mIA OTASNEHHIX cTagEil yeaomme (2,39)
TPUABMAST BHJ :

ATy, =0, Zayys=0. (2.40)

Cornacue (2.40), BeKropel Y, USMAT B DONIPOCEPAHCTBE, CO-
cTofImes w3 peurenn# ypasuenua ATx= 0 — aape marpunsrd”,

Ecmn cemeficTB0 EBeKTODPOB 1Y) He IOPOMTAGT BTOTO MHOA-
TMPOCTPARETER, T. €. PANT ceMelcTBa MeHbIme medeRTa MaTPHIBL

relyy <n—rgAT, (2.40)

THCIO IFHREHHO-HEeZABUCUMEIX DEakTHA MemBIe WX MAKRCHMaNh-
HO BOSMORHOIO wHela — medexra mMatpuisr AT.

Ilpm aroM TWOABNAWTCA HOBEE JHHEHIIRe 3dKOHBEL COXpaHe-
WHSA, He CBASRHHEIE ¢ COXPANEHHEM 9HCIA KAKHX-mrd0 aTOMOB,
a FMeKINIe TOTRKO KHEeTHdeckyw npupory [26].

Opumep 1. fycrs wavr pearmum A, + A, = Ay A, == A,,
.rpe 4, 1 4, — maomepnr, A, — guvep. B cumcreme ecrh aHHe-
BRI 3aK0H coxpauwenna N, + N, + 2N, = b, IIpennorosmium, TT0
peawmum A, = A, mparrwaeckm HeT. Torga B CHOTOMe NPOSAB-
NAETCH 6118 OIHE, KHHeTHICCKHN, IMHeNHbIH 3aK0H COXPAHCHHA!
bg = A‘Ti — Jv:z.

Taraa cHTyau®ma BOBHEK&ET MeTacTo, [0 BCE JHe BOIMOKHA.
Yrofbl mafith 9TH 32K0ELI, MOMHO, HATIPHMe], ECCISIoBATE CH-
CcreMy JNHHEHAHBIX YPaBHEHWH OTHOCHTENLHO A-MEPHOTG BERTOPA-
CTPORH !

oy, =0 gun moboro s, ATz" =0 mm 24 =0, (2.42)

Hocrexnee ypaBHeHHE -~ YCIOBHE O[TOTOHATBHOCTH £ CTPOKAM
AT(cronbmam A}, OH0 HeodxXoMUMO FI4 TOTO, ITOORI, OTEICKHNBAA
&, He TONYYaTh CHOBA 3AKOHOB COXPAREHHA THCIA aTOMOB HIH
ux pEEefwerx womOuEamuiA., Ytolm malTy ZONONHHMTENLHEIC KH-
HETHYECKHS BAKOHB COXPaHMeHHA, CJEIVeT peIINThL CECTeMY
(2.42), moryaye NONELI NTEHEHHO-EesaBHCHMEIE Habop yooBIeT-
BOPARLIHY, eit & — {z,, ..., 7). JAKOHH COXPAHEHHA 3aJal0TCA
cooruomermamMa N = const (=1, ..., &),

Hrue wpl Bolony, ofoysgrad olimme cpoiicTEa ypabpHeRRH
XUMHICCKON REHeTARE, OVIeM MPeANoIaraTe, Y70 TOMONHATEIb-



HAlE 3aK0WEl COXPAHEHHT (eCIH OHE €CTh) yme HANNEHHI, a cu- -
OTBETCTRYICUHE & BRIKIeHH B Kaiecrse noBABOYHEIX CIPOK B
Marpairy AT,

2.5. MupororpaneagR peaxnumn

Cymectsopange B cucreme (2.33) B3aKOHOB CcOXpaBeHus
(2.37) m BamoIReumMe ECTECTBEHHONO YCJIOBUA HEOTPHIATETHHO-
CTH KOTHIeCTB (MONb) DPeAaredToR IO3BOIAKT ONHCATh O0IACTD
UPOCTPAHCTBA COCTABOB, B KOTOPOil Jemutr pemenue (2:33)
N(f) (Dst<oo) ¢ HEOTPHIATETBHEIME HAYANBHEIME YCIOBLA-
M IV (0) D10 BHIIYEMBIH MHOTOTPANIAE, 3ajaBaeMsiil cucTeMol
ARHEHELIX, yPABHEHHH Hepaﬁenc*ra [27, 281:

Zau =b; =1.....m) N,=0,i=1,...,n, (243)

=1

rue b; = }_, a iV, (0).

OGOSH&‘IHM sror Muororpapuue D (b) w. Gygem masmBaTh
ero MHOIOIPAHHUKOM peasnud. JaguM OpEMeps HOCTPOeHNS
D(b) gnn KaTanATRYECKMX peaRIiE,

IMpwymep 2. PaccMorpEwm CcHETEMY Tpex W30MepoB: Aj,
Ay, A, yIACTBYWIIMX B PeaKLEAX BATANHMTEYECKOH H30MepE3a-
tEe, GpyTTO-YPABHEHHA KOTODBIX €CTh

1) A=Ay 2) A,=Ay 3) A=A, - (244)

Takas cXeva — KaTanUTUYeCHAA H30MepHzAINA R-0yTeH0B
AN OKAGHI0 AMWOMEHHA — HeTanbHO HaygeHma B paboTe Yag H
Tperepa [29]. Hwroofi pesrmul  COOTBETCTEYST CKODPOCTH —
VHRIEA KAk COCTABA rasd, TAR B COCTOAHMA IOBEPXHOCTH,
YacTo MOAp3YIOTCA CHEAYIOIIAM IIPeloNomenueM: KOHIEHTDa-
IHH OPOMEeMYTOYHbIX BeNlecTE Ha [IOBEPXHOCTH KATATH3ATOpA
ecTh {(DYHKIUH COCTABA Taza, JTO THNOTESR KEABUCTALHOHADPHO-
‘crm, MeTamsHO paceMarpmsaevasn Hmme, Cormacmo elf, gusa pac-
CMATpPHBAGMON DEAKIEA CYI[eCTRYIT TakWe TpH (YHRIMH CO-
CTABA Ta38 Wios, YTO YPABHEEES KHHOTHKA MOMEO S3aIHCATE

B BHIE ‘
Ny=—w t+ W,
No= Wy — Wy (2.45}
Ny = Wy — Wy

B paGore [29] morasamo, 14T0, FarKe NOpegmoiaTamg . Ki-
HelHEME (GYHEOEAME KOHTEHTPALUHE Taza TaKMMH, KaK eCciH
6e1 pearumu cramgmia 1, 2, 3 (2.44) Geurm breMemTAapHEI, MOMHO

XOPOILO ONECATDH NaHHEe srcmepamenta, [Tonomny, cnegys [29],

0.



pearuuu eraquii 1, 2, 3 {2.44) snememTapurivum. Mx crexmomer-

PETECKES BERTODH

—_ 1 /0 ;o o
1= 1h a=l—1) v= U 8 (2.46)
0 1 —1
CrexmoMeTprYecKas MATPHIA
—1 1 o
I'= 0 —1 1) (2.47)
1 0 —1

Momexyar A, ., — N30MepH ¥ He DABIHYANTCH 00 COCTABY.
TfosroMy momwdecTBo NOGOTO 316MEHTA B CUCTEME MPOIOPIHOC-
wanero N, + N, + N,
by=a;{N,+ N, + N,), (2.48)
Ifie @; — KONHYBCTRO j-TO 2IEeMeHTAa B MOISRYIe HIOMepa.
B mamrell cHcTeMe NOCTATOYHNC PACCMATPUBATE TOIHKO OJUH
BAKOH COXpaHeHWH

b=N,-+N,+ N, (2,49}

Co0nTBOTCTBYIOIIAL, MY ¢MOJEKYIAPEAA MaTPUIA? ecTh BERTOD-
cTonben ‘

1 Ny
A=1] b=A"N=(1, 1,1 N, - (2.50) -
1 7 N,

Jlerro mpomepaerca coormomenwe (2.39) TA =0. Mnoro-

TPaEHHUER PearlHl D ecte oepeceveHe [IOCKOCTH, SaﬂElBaEMOI(’Ji_

ypasmenmem (2.49) ¢ momomurenswmM oxramroM (pme. 2.8, a),
Hax norasamo ma puc. 2.8, ¢ D — rpeyroanumk,

B cuny zarosa coxpamesms (2.49) M0oMHO BEIPABHTE KONU-
9eCTBO ONHOPO BeIECTBA ePes KOMHYecTBa JEVX JPYIHX, Ha-

IpuMep

N3=bWN¢—N2. (251)

IMonesyges  otmm, (2.45)
MOMKHO TPe[CTASNTE KAK CHC-
TeMY JBYX VpaBHeHuE OTHOCH-
rereno N £), N,(#)., Mnofo-

Puc. 2.5, MBOTOTPAHHHE DPEARNIH
INA HBOMEepH3AHH OYTeHoB.

KOODAMHEATAX N, N,

o — B KoopawHEATEX N, N, Nii 6§ —B



rpannnk peaxnumu L) B woopmmmarax N, N, sagaercm yenopma-
it N, =0, N, =0, Ny=0—N,—N. 20, On msobpaken Ha
puc. 2.8,6. Jro, Mo CYTH jexa, ToT ke caMoii [, Wro W ma
puc. 2.8, 2, Ho B APYrUX KOOPIMHATAX — PACCMATPUBAITCA TOMb-
Ko mpemenst meMeserus N, N, nockoaeky N, ecTs QyHEDHA
N, N, (251).

Mlpmvep 3. Depruemecs K peariun KaTaudTHIecKOH m3o-
MepU3aul, OMACABEOE B mpuMepe 1, m OylneM paccMaTPHBATE
ee B HONHOM offbeMe, He MONB3YACH NPENIOIOMMEHEeM ¢ MAao-
eTH KoIHMYecTEa KaATANKSATOPA W THANOTEs0H KBAZMCTATHOHAD-
wocT® (B orngwame ot uprmepa 2). COWGOR BEWIECTB: WB0MEPH
Ay, A,; moBepxHOCTHEE coelnHeREa A; = Z (aKTHBHBIA TeHTD);
A= A7; A, = A7, Cymecreyer mpa 3aK0HA COXPAHEHHL: CO-
xpamgerca ofmlee KOIHYECTBO WIOMEpOB {HAK ¥ B rase, Tak ®
HA WOBepXHocTH) ¥ 0fmce KOTHIECTBO AKTHBHEIX HEHTPOSB!

by=N,+N.+N,+N;; by=N,-+- N+ N, (2.52)

COOTBETCTBYIOIIAS ¢MOJACKYIFAPHAS MATPULAY ecTh

(1 0} (N
A (1110 b=ATN; (bl) brott Ilfz 2.53
=T Ap e 52“00111)‘3' (2.59)
11 N,
(11 | | V5 )

Umcao pemiecTs O, MOITOMY TAA KamIex 3Havenuil b,, b, jBa.
YPABHEHUA

N+ N+ N AN, =b; NN +N.=08 (254

36/1a0T B UPOCTPAHCTEE COCTABOB TPEXMEePHYIO TLIOCKOCTE (JTH-
meitHoe MHoTooOpasue). Le mepecedeniie ¢ MEOMRCTEV HEOTpH-
Harenpapx Berropos (N, =0, i=1, ..., 5) maer TpexMepmbI
MHOTOPAHEWR peaknmn. Onuuler ero cTpOeHEe PN PasIRIHBIX
cooTHOmeHnAX GaxaHCcHBIX Benudgmy b u b, Ilpenmapmrennuo
HATOMHEM ofmH (awr ws nwaefimott amrebpe: nyers Ly m L, —
TumeHEMe MEOT00GDasus (IIOCKOCTE) B N-MEPHOM IIOCTpPAH-
CTBE, a HX PasMepPHOCTH PaBHEL COOTBETCTBEHHO 1y U Mg, TOrAA,
4HAR OPaEmiIoy, PASMEpPHOCTE UX Tepecededus ects ry, + R — A,
8CHM. 9TO UMCHO HEOTPMUIATENLHO, B HPOTEEHOM CIyI&e, 4RAK
IpaBuiod, nepecedenud Her, ([lepecewenme mycro.) Hamommmy,
aT0 pasMepHocts ToukRH — (. «HMax mparunoy sgechk ofosgagaer
CHEYIOIEee: a) ecli MePecedsHHe BMERT PASMEDHOCTE 1y T fy —
— 1, TO HUKAKHEM OOCTATOYHNO MANeIM waMesenmem L, u L,
(capATOM HWIM HOBOPOTOM} Ty PasMePHEOCTh HE HAMEHOTH; 0O)
©CILE TIEPECETeHAe HMEST JPYIVID PasMepHOtTh, TO CYMISCTEYIT
CRONEB YTOJHO Manbre maMmeresna L, u L, (cgsury Hju woBopo-

aa



THI), Tocie KOTODLIX BTa pa3MepHOCTL CTAHOBHTCA paBHol nr, +
+ 71y — r. Hanpumep, JBe npsaMBe Ha ILIOCKOCTH II@PECERAIOTCH,
K8E IPABHTO, B TouRe: n, + n, —nr=111—2=0. Ucxmoqe-
BEC — Hapaldénerpe (lepecedeine mycTO) FIH COBIAZAIINE
(pasmepuocTs mepecessnus 1) mpamuie, B ofomy cayuasx go-
CTATOTHO TOBEPHYTL OJHY M3 NPAMEIX Ha CHONThL YrOUNHO MAaIbIH
Yrod, ¥ QHA Iocke 8T0T0 DYNYT HePeceKaThes B TOUKE.

. B Tpexmepmom npocTpamHeTBE DepecedeHNe NBYX IIPAMELY,
KK OPABHJIO, IYCTO; ECIH ie O0HO HEEYCTO, TO CKOIEL YIGIHO
MAJEIM CIBUIOM OAHOHN W3 MPAMRX MOMHC CIETATH 6r0 MyCTLIM.
Hepecouenre IGIOCKOCTH W UPAMON, KAK NpPaBRJIO,— TOUYKA,
a JBYX maockoctel — mpsavad. ~drofe oOMeATE MHOTOTDAEHWE
peaknuy, Ao B IEPBYI0 OTepelh Haw-AHbyNn aafaTh ero sep-
wrabl, Oy 6CTh MEPECETCHHES I0CKOCTH, 3a{aHH0H ypaBHensd-
i (2.54) ¢ KAaRAME-TO FPATAMH MHOMECTBR (KOHYCA) HEOTpE-
UATEABHBIX BeKToDoB, I'paHm aTcro KOHYCA 3afa0Ted CHOTEMAMHE
YPaBHEeRWH H HeDdBEHOTB! :

Ni=0 (ara { ¥3 HeKoTODPOr0 MHOMECTBA MHARKCOB [);
N;>=0 (ans j, me exopamux s [),
Tax, mra opumepa 2 pepurrner £ ecth Hepecederne 1jroc-

roert N, + Nyt Ny== b ¢ pefipaMm KOHYGA HEOTPHIATENbHEIX
sexTopos (e, puac. 2.8) — ayvamu

Ny=N,=0; N,=0
Ny=N,=0; N, 20
IVS = f\‘Tl = Oj !\'72 = O

3
¥

Eerecrsenno npefmonarars, UTo, Kak UPARHIO, B DPACCMAT-
puBaeMoM TpuMepe (RaTAIHTHIGCKAS W30MEPHBAIMA) BEPIINHbLL
D dynyr obpasoBmBATLCA B NEPRCEYSHHE ¢ JRYMOPHBIMH Tpa-
HAME (IPOCTPAHCTRO TATHMEPHO, LIOCKOCTE TpexmepHa, 2+ 3 —
—5=0i, drnr rpamEx sagamTcH Yesosnamu N, = Niy =N, =0
OpH j =i ,s. He mcrmodena rarme BosMomuocTs ocolfx cuy-
YOEB TAKHX COOTHOmeHWA by, by, 9T0 Bepummuiga ofpasvercda B
OEPeCeTesnE ¢ OIHOMEPHON TPaHLI-TyIoM: N, = Ny, =N, =
=Ns N;Z 0 upu j==ii23, ‘

Hyere by = by, I10 cooTROTCTEYET OOHYHON CHTYAIIIN, KO-
I2 Macca K4TANH3a90Pa MEHBINE MalCH rasoodpasHeIy BEI[eCTE,
Ouepurmo raxme, 910 by, b, > 0. Bynem ucKaTh BepHINHBI MHO-
rorparnnka D cmemyromum ofpasom. Tlosomuw mexoropste N
PABHLIME HYIK H ECCIAeNyeM IPH DTOM VCIOBHH CHCTEMY Oa-
maHCHSIX ypaBHenmit (2.54). Ecam oma uMeer egmmcTsermoe
HEOTPUIATEIRHOe DellleHHe, TO 3T0 DEUIeHde W ecTh BepIiwHa
D). Ecanm rakoe pemeRme HeejdIICTBENHO, TO CAENYeT MOIATATE,

i1
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uto enle Kakoe-nubyan No=0, ¥ cuona HCCTCIOBATL CHCTEMY
(2.04) w r. ;m. Ilepefupas Bce BORMOMKELIE COBOKYITHOCTH HMHIEK-
coB @ B weaaras puA mHux N, =0, oTpIen Bee BEPIIMHEI MHOTO-
rpapauka £, [lockoneky cmereya fansHcHBIX yenosui (2.54)
COCTONT M3 TBYX VPABHeHHH OTHOCUTEIBHO IIATH HEN3BECTHEIX, TO
INA eNHHCTEEHHOCTH DEeMeHIA ¢ HANO JONOTHATE [0 Kpaiuek
Mepe Tpems ypabHeHuamu., llpm &, > b, momyTmm cremyio-
- mue pesyabrarsl. Cumcrema (2.54), nomoswenmas ogums us yo-
aouft N, =N, =N, =0, N, = Nz Ny=0 N =N;=N, =0,
e mMeeT HCOTPHIATENBHBIX pBH_IeHIfII’I — MacCca CHCOTeMbI He MO- .
e GBITL COCPOHOTOYCHA B mapax semecTs: a) AZ, A,Z; 6) Z,
AZ; By 7, AJZ. Oro ceAsamo ¢ HepamencTBOM b, > B, Feam
gomoTHETs (2.54) yeaosuem N, =N, =N, =10, to onumercq,
uTO OOIyIeHHAA CHCTeMA BOOOMe Tle WMeeT penrewmi, Jro ecre-
crremrHO: by 7 0, & UpemmoNaraercs OTCYTCTEHE [OBEDXHOCTHBLX
COeJIHHERNH, 4T0 DPUBOZAT K HDOTHBOPETHIO. JlnA BeeX 0CTadb-
HBIX YCIOBHE BHIA f\f ‘v- = N, = 0 cmcreMa Gamamemsrx
vpaBleHull, ;(ononnennaﬂ HMH, ImeeT eNUICTREHHOE HEOTPHIA-
TENBHOR PeIere, 1[ePeUYRCINM DPH YCTOBRS U COOTBETCTBYIO-
NG WM DPeIleHus:

17\‘71 = Ara - N4 = 0. .r.IVg = b1 - bz, 1V5 = bg; (2.55&)
Ny=N, =N, =0, N,=b—by;; N, =50, (2550)

Ni=N,=N,=0; N,=0 Ny=10y; (2.508)
Ny=Ny=N,=10; N =0b,—b; N,=b, (255r)

- A’T:_J, = [\‘Tﬁ = 0; N1 = b1 - bg, N; - bg; (255[[)
Ny=N,=N,=0; N/ =b; N,=b5,, (2.55e)

B cnyuaax (2.55a) m (2.551) pech kaTanmzaTop (aKTHBHHE
UEETPE) cocpefioroTen B Beniectse A,Z, B cuytasx (2.550 =
n) — B pemmectse A.Z, B cryuagx (2558 me) — s 7

Yrofs1 mOoCTPORTE MUOTOIpAHHME peakuuu D), HegocTaTOTHO
3BaTE ero Bepinussl, Heofxonnmo mafitm raxme pefpa — opH0-
mapaMeTPHIecENe ceMeHCTBA TONOMUTCNBILK peNTeHH CHETe-
mpl (2.54), pomonmenxoif yeaopasmm N;=0 p1a mapel mujex-
COB. iy a. :{BY\IGPIIHB {miecrie) TpAHE MIyTCA RKak IBYXnapa-
MeTPHIECKAe ceMedCcTRa pemeHnd cueremsl (2.04), romonsensol
yoroemesm N = 0 mpw ofizoM 3MaYCHHH i, :

YpobHEo npencraBuTe MHOTOTpaHHME [) ma wepreme B Tpex-
MepHOM npocrpancTse. IA 3TOr0, MCHOABAYA BAKOHLI COXPAHEe-
rua (2.54), MO0 HCKIIOUMTL NBe KOODNUHATEL, BHPAsHB HX
wepes 3 ocTaBmHecH. BoaMoMHO UCKINYHTE TOGYH Oapy Koop-
amuar, kpome NV, N, u N, V.. Vernwaum Ny u Ny ¢ novomeo
3ABUCHMOCTeH

Ny=0,—N—Ny; Ni=0,—~N.—~ N —N;. (256)
a1



Puc. 29. Maororpanung pe-
ARNHE [IA KATanNTHYecKOH

HAOMEeDAIRITH,
a—by >l 0—b =by, &-—
by < b,

B rooppumarax N, N,
Ns ¢ yderoM 9THX BaBHCH-
MocTell  MHOTOrpaHHmE 1)
OVier 3afad TOALKO Hepa-
BEICTHAME

N’i = bi - 17\'72'_.?\74 - 17\475 =
20, Niy=b—N,—N, =0,

Bugp D wpeperasnen ma
puc. 2.9,a —ea. Tam me
VEa3aH0, B RAKAX BELIECTRAX
COCPBIOTOTIEHA BCA MAacca
: cHCTEMEL IS sepromm D,

B srcmepumente, cOOTBETCTBYOIeM TEYGOROMY paspesneHuio,
KOTTA Konmuecrsa razoofpasmpix semects Ny w Ny upespwryaiizo
Magsl, BO3MOMHA T CHTYAIAS, KoTjaa OalancoBhe BeJWIHHELL O
H b, CONOCTABHMEI U nasKe by < b, Ofmee HOIEILCTBO aKTHB-
HEIX IEHTPOR HATAAE3ATOPA B TMOCHeNHeM CIyIae HONLOIS HONH-
. wecTBA TascolpasHelx BemecTs, Ecom menwuwHa b, mpubnvsa-
ercst ¥ b,, ocraBasch OONBINe Hee, TO COMMIKAINTCA M HeROTODEHIE
mapel BepinmEH MEororpamEmia D, Kar smpHo ms DOpMYIH
(2.55), dGnuaATCH BOPIMHHED
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(.r.wz - bi - bz, N5 = bz) {2.553.) C (EV;I = bi - bz, Ar5 Ea bg} (255T),
(Ny=b, — by, N, = b,) (2.556) ¢ (N, =D, — b, Ny = b2) (2.00m).

Mp! yxagamlHE 33ech TOXBKO HEHYIeBBE 3HATEHHA ROOpPAHHAT.
EBRIMIOB0 paccrosiHue MessTy BAPHAHTAMI BHYTPH BTHX Iap

b
3 (N:— N;)® pasmo » ofonx caytasx V21b,— bl m erpe-
i—1
MATCHE K BN mpe by — b, [Jag Apyrax gap BeplInH 5TO yie
HE TAK,

Tpu b, =b, snavermus N, B BepuIAHax (2.55r), (2.55x) u
N, B pepmmmax (2.55a), (2.556) ofpamairca B HyIs B BMECTO
TeTHPEeX BEPIOINH 0CTal0TCs ABE — (Ne=0b,=b,) m (N, =0 =
= b,). OcTaibHble KOOpPIMHATEL 2TEX TOYEK — HYNEBES (em.

puc. 2.9,6). llpu nancuefimmer yseamdeHHH b, EMeeM by << bs.
" [Tomsaswrea pepmerb (Ny = by, — by, No= b)), {Ns= by — by,
N, = by} (oM. pume, 2.9,8). Jaa aruX BepmmH Bech Ta3 aucop-
frposam: gus mepeoii — B Gopme AyZ, mra BIOpOE —B dopme
 A.7. Ecry eme nBe BepiimmEB (2.508) U (2.538), B ROTOPEIX Ta3
U KATRIHBATOP pAsHeNeHsl (dmeras [HOBEPXHOCTH), & BECh ras
cobpan udo B maomepe A, {2.55¢), mmbo B maomepe A, (2.558).
9TH BEpIUMHEL — OBUIMe ILIA BCEX TDeX -Ciydaen b, = b {cu.
puc. 2.9, a — ¢). '

2.6. Cropoerh erafnm

Brume MbI, BBOMA TOHATHEE CKOPOCTH DIEMEHTAPHON peaxuun,
LOACHANN 66 KaX YHCJI0 HIeMEHTAPHBIX AKTOB B efHEHIe ofbena
N Ha QUENNUE MIOMANH 53 eUHHHIY BpeMeEE.

Onuako sompoc 08 DISMEHTAPHOCTH PeAKIHE H 0 THCHIE
STEMBHTADHEIY AKTOB, KAK IPABHIO, SKCHEPHMEHTAILHOH TDO-
BepKe He mojgaercd, [l0BTOMY BRMKHO ONpeeNHTH CHOPOCTE

CTAMUE MCXOIA W3 KUHeTHUeCKHX ypapHeHmid N = § 2 yaws +
5

+V§vgwc.(}ﬂopocm CTATEE W, BHICTYOAeT 3[eCh HAK KO-

s PHIEEHT NpPH CTeXHOMETPHYECKOM BeKIOpe Y.o W AMEHHO
atoT KodpduUTHeHT HAXOUAT npH 0fpaborKe KUHETHISCKHX IKC-
MeRpUMEeNITOR.

Orawame ke «ajaeMeHTaproii» peaxmun (mampmmep, H+
+ 0y OH+0) or nesaemenraprofi (nanpamep, O, + 2H,
— 2H,0) —— 5 dopme 3aBHCHMOCTH 1w OT KOHIEHTDAIEE pearewn-
Top. JuA BEEMPHTADHEIX peakIWi SafaH 3aKOH [AEHCTBHA
mace  (peitcrsyiomux  nosepxmocrteit). CxopocTm  npaMol
E  ofpaTmoil  AIEMEHTAPHBIX pearuil By T R AL
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= HA, ...+ B.AL cormacHo DTUM 32ROHAM - 3RIAI0TCH KAK

— 4, g, B o
o) = et (@ T (2.57)
i=1
CROpPOCTE CTATHE W, €CTh PA3HOCTE CROpocteli NpAMoil X 00paT-
= o + — + —
Ol pearuuit (W, W COOTBETCTBEHEO): W = Wy — W . JIECh Ci
KOHTMEHRTparma i-ro pemectsa: ¢;= N,/V pna msemecTsa #3 ra-
goBol Qaser B ;= NJ/S JUIA TOREPXHOCTHOTO COBNHHEHUSH, € —
BERTOD Hommeurpamed, Mer Taxsme GyneM moab3oBaThea 0003Ha-
o Y
TeHHAMH € H € ii BEKTODOB KOHNEHTpamuit raza o IOBEPX-
HOCTHBIX COeMUHEEHNH COOTBETCIBEHHO,
3aBHCHMOCTh KOMCTAHTE CHOPOCTH OF TeMIIepaTVphl, KAk
HPARIIO; UPEHUMAETCE B BuIe 0000MeHHOT0 3aK0HA Appenmyca

FE(Ty = AFT™ exp(— EX/RT), (2.58)
riae Aﬂi—HOHCTaHTa; E* — gueprum awTHRANEE IPAMOR. 1 of-
parmoii pearumif; n® -~ DOKABATENs CTEIEHH, KOTOPHIM PEIRO

TPHIAWT HeNOCDeICTReHARH (Hau=ZecKWil CMEICH; HHOTOA HX
CEAAMEAIT € THCIOM CTeneHnel crobomsl {(TelrdeMroCTRE) me-
XONMBIX peareHTos ¥ nponykrtor peawknmit [18]. B macrommee
‘BpeMs HauGolee pasyMEOl OpegcraBisercd TOYHa zpeHAS Ha
KOHCTAHTEL 0G0GOIPHHOID sarR0Ka Appenwyea 2‘13—_, nt, E* raw,
BOOBI® TOBOPS, HA NOATOHOUITEIE MAPAMETPBI, OTHICKIEAEMES
B XOJI& WHTEPIOIAIWH DRCIMEPAMEHRTATRHEX NaHEHX. B pasmmd-
HEIX MOJ@IAX JNEMEHTAPIOTO AKTA, OJHAKO, DTHM NapaMerpam
Moer OHITL NpETAN KOEKpeTHRIH (usuTeckall cumpicr. B wa-
CTHOCTH, E* MOTyT paccMaTpUBATECA KaK HACTOAN(NE DHEPIHE
ARTHRALEN — BEINTHHL OOTEHIHATLHRY BaphepoB, KOTOPEIE HE-
06X0IHMO HPeoNieNeTs, IT00k Tpowsomnn peakmun. Ho caegyer
OMEHTE, 9T0 8T0 He 00ASATENBHO Tak.

Hs pasnuqislx MONENBHEIX COOODEHERNE TACTO MOIYIAHOT
Gomee crommsle, gem (2.58), TevmepaTypHble 3aBHCIMOCTE KOH-
cramt cropocrw (em., mampmmep, 1191).

2.7, ¥YpasHewnd 0¥ KOHDEATPADHA

Fely peani(ua HIeT OPH MOCTOSHHOM ofbeMe, To yPaBHEEES
(2.32), (2.33) axerwo mepemucaTs OTHOCHTEILHO ROHIEHTDRLEIL:

d T
%g '-—SE“-’w V”Fcrwcr(ﬂ)

1 dx" i
¥ = 2vw(©) (2.59)

s
»
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HIT

CP - Z yaws (€) + 2 '\;’ﬁws ; %%H = 2 vaws (e}, (2.60)

§

Hecronpko crosmues OGGTOKT [eIo Ipy mepeMeHnoM 00BeMe.
VpapHeHme Ha MEMEHEHHE KOHUSHTPAINH Ia3a MOMKEO NOXYIHTE
uz (2.32), (2.33), ucmorB3ys COOTHORIBHHE

det 4 dANT_ N AV 1dNT ooV
dat ~V at  yrdt Vo dt V ot
de® N .o
S = D viw,le) (2.61)

U YPABIEHUA COCTOAHHA.
OcramcsnMes Ha srom nompobiuee. Deipasum V' depes Kom-
IEeHTPATHH, HCeNONb3YA DamamcHBIC COOTHOIHEHIII

by = 2 5V = au— i - 2 awNn =V E flijCE 48 2 aijcfrf,
. i i
(2.62)
OO3TOMY
b — 8 Ma et
V= Wiﬂ_“ (2.63)

’
2“13 i

BIeChH (i— DIEMOHTE MONERYIIPHOH MATPHIEL, & CYMMHPOBAHUE
B UHCHANTENE H 3WAMBHATENe TPOBOTHTCA [0 HHAEHcaM, OTHO-
CALMMCA ¥ HOBEPXHOCTHRM COBJHMHEHWAM I Tasy COOTBETCTEEH-
o, YI00HO BOCMONBIOBATHECA GANMAHCOM MACCHI Ta3d, MOCROXBRY

T .
Dmiel ofipamzaercs B HYIH TOJBKO TOTHA, Korma ¢ = (0:

V- m—5 an.ic? . : (264)
Zm(‘r

3necs m; B GHCHATENe — MAcca Tasa, jg,qacTBymu:em B MoJge
I-ro TIOBEPXHOCTHORO COCLHHE I ¥ B 3HAMEHATEJIE M — Macca
MOJNA {-TO BellecTBa Ta3zoBol (asel; m — HOTHAS Macca BCEro
rasa B cocreMe {kak ajcopfEpoBamEOTO, TaRK H B Tas0B0i dase).
Qopmyna (2.64) mmeer npoctolt duzwIeckni CMBICI: € WHCAH-
TeJb — MACCA BENIeCTB, HAXOAANIHXCA B rasoBoil (ase (wmommas
Macca MIHYC Macca alcopOHpPOBAHHOLO Tasd), a8 BHAMEHATEN: —

WIOTHOCTH TazoBoH (haskl. AHANOIHMEHO B cI)opMyJIe (2.63) aume-

20 ApTOpsr He HANUIE JYYIETO HANMEHOBAHUA JiA of0aEATeEAA TOHR
COCTABNANINAH MOBEPYHOETHOTO BeIIECTBA, KOTODAS NPHOLIA M3 TasoBol
daas.

[5]~4



AMTeIb — KOMHIECTEO j-T0 DNEMEHTA B TasoBoii ¢hass, & amame-
HAaTeJh — KOJHIECTBO 8TOI0 dleMeHTad B eNWHHIe o0beMa Taza.

Bripamenne (2.64) cregyer mogcrasurs mmecto V 5 (2.61),
a dV/di peipasuTe depes cEOPOOTH DeARIIHE, WCIOIhayd Vpas-
HEHHEZ COCTOAHEA B JAHHBIX YeIOBUAX. [las usofapuuscrmEx
H30TePMATCCKAY VOIOBME 1 B CIy9ae UPHMEAUMOCTH MOIeln
HEBATEHOTO Ta32

V = NenRT/P, (2.65)

rie P = const — masnenme; 7 = const — remmeparypa; Nogm —
o r - T

wmeo womeit rasa, Nogm = O Ni; R — ymEBepcanbHad Tasosas

TOCTOARHAA.
Wa (2.65) monyaaém

%’:%ﬁ[sg(ws(@zv&) Hf Evm]. (2.66)

Wenonpsya (2.64), (2.66), mommo npumate ypasuenuam (2.61)
CReIVIOLAT EBWM:

det S et r BT
W=szs(c) (‘h’s"“ ¢ 5 4 “r’gi) +

m—SEm{c? 3
- Ewg(cr) ('Vcr - crg 2’\’@);
o i /
‘ b
2 N Y, (e). (2.67)

B (2.67) durypupynor usMeHenus ofbema B §-il M o0-if cra-
AEAx {33 OOUH ¢MONEY IMEMEHTAPHBIX AKTOB HpAMOH pearuuu):

RT RT
AV, :“ﬁ“Z?gia AVU:TEVCH' ~ {2.88)
: i

Taxam ofpasov, Mokasano, KAk ¢ YIETOM YDABHGHHA COCTOA-
HEA WepPeXO;IATh 01 KEHRTHISCKHX YPABHEHHH A KONHIecTB
BEIMecTB K YPAaBHEHWAM i KomuesTpanwil (maofapudecwmit
nporece). '

Moser moxasaThCA, YTO AIA 3ADECH YDABHEHWH KEHETHEH,
ON¥CHEAIOMAL W3MeHeHNA KogudecTs Bemecre H2.32), (2.33),
ypapHennsa cocTogEnA me tpedyerca. Opmako sre =e rax. B exy-
Yye HepeMeHHOre. 00BeMa BOSEEKAET Heo0XoZMMOCTh BHIPA3HIDL
KOHHPHTPANEN BEIIECTB rasopoil (assl Wepes WX KOJTUIeCTBA,
TOCKONBRY CROPOCTH CTANEI W 3aXaHpl Kak (yHKIME KOHIEHT-
pamuii. Jua wusofapuvecKEX MW30TEeDMHEYOCHKHX OPOIECCOB H

WASaTLREOTe Taaa e’ = Nr,/V = PNT/NEGMRT-
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Bamerny, uro ofweM V Momer Gwth ompenesen deped Ga-
TANCHEE COCTHOIMEHHA W KOHLEHTPATWE BRIIECTE 1o (QOprMyaIaMm
(2.63), (2.64) Gez ypaBHemmA cocTOSHNS, BHIPABHTL TAKHM HE
ofpaszov ofbem V depes GalaECcHble COOTHOLIEHHA H KONMIECTBA
BEIHECTB IEBO3MOMIED: HEOOXO[HMO UDHBJIGKATL YPaBHEHHE CO-
cTosEmsA, Fean Tpolece HeH30TePMUYeCKHi win Hemaohapmde-
CRE, HEoBXONHMO elle 3aNaBaTh 33KOH H3MEHEHHH TeMIepaTy-
PH HIH FABICEEL.

Tar KOTOA Ke ypaBHeHHA IIA KOHIEHTPauuH Bemects MmMe-
©OT Ty e (OPMY, IT0 W IiA KOIHUeCTB BElIecTh?

de’ de”
T:t— — {-S Z yiw (e) ; Y (€"); ';_t‘ = 2:4 Yows (). (2.69)

Tonpko B Tex cayuadx, Korra oibem PEARIITOHHON CMECH TION-
AePHASHBALTCA TOCTOANIEIM aEfc MIMeHeEHeM ofnLeMa B XoJe
PRAKIIAN  MOMTO HpeHeGpedh.

Mei mompofs0 OCTAHOBRANCE M YDABHOHEAX JUIA HKOHUEHT-
PATNH, Tak KoK HeIPABHYLNAA 3alHCH STHX VPABHCHHAI BeChMa
qacTn H}_)I’IB(},E[HT R OI.III'I6HELM.

YacTo B HadecTBe NepPeMEIINEIX HCIIONBLBYIOT IT1apIHUATbHBIE
MaBIeHEA. B cayuae Healbloro rasa:

Py=c; BT, (2.70)

¥ 3aOHCH P; He Dpefctaplder 3aTPYIHEHHI (B H30TePMUUSCHOM
c;lytzae), eCnH 3allHCalTRI :\,TPEIBHBHHH OTHOCHTEIALIIO HO_HTI_BHTP&—
nuil. BEemm P; OpHWHHMAIOTCH Hax OCHOBHBIE IepeMeHHBIS, OTH-
CHIBAIOINIE COCTOFHEAE TazoBod (fasel, TO CRODPOCTH CTANUI, BCTE-
CTBEHHO, TamMe BLpamaoT yepes P, CRopocts peariun

PILHE HE I R N R ¥k (2.1
2 % 2 K3
JajgaeTca RaE

w=kTLE) T (&) (2.72)

B »ToM caydae, eCiH peaRUEA HAeT Ha [HORCPXHOCTH, 1 HMeer,

KaK BCETTA, PAsMEDHOCTH MOIL/¢M®-C, a & — COOTBEICTBEHEO
a 2“: A 2011:

MAOJIB (cm‘-c-mpp} x (Moitn/cm®) ]

Moryr 6HTH- HCNONB3OBAHLE Taske. IPyIHe eIRHUULL JlaB.e-
pus, [logpoGunpiii amanms 3ammcH yYpaBHEHEH KEHeTUHH 1A
pearmufl, MPOTEKAIONINY B PANMTHEIX YCIOBHAX, J2H B KHETE
[25].

Hns OUMCANEA COCTOANHA NOBEPXHOCTH KAaTWIH3ATOPa B X0-
jle PeARIHH HCIOMB3YIOT Takike CIeiyIomue TepeMerasie — cre-

4 1. . Adnescumi, B. M. Brikos, A, H. Topfiass u7



geud moKpuITHA. OHH MMelT OPOCTOH MarifAHBIH cMBICH, KOTTA
AKTHRHEERIC HBHTPI)I OIfHOTHIIHBL. OﬁOSHaIIHB YUCTI0 AaHTUBHEBELIX
HEHTPOB bz, & Hx HOHUSHTPANE® c;= by/S, sanmimem [id Ni0-

1
foro coeqwHERUA Ha moBepxHocTH Aj !
A ho o~
Bi:JVi/bZ:Ci/CZ, (2.(3)

BepXHNH UHeKec O y U; He CTABUM, TAK JKe KAk HHEeEC I y Py
OOCKOABEY 0; — cueiududeckas YapakTEepHCTHRA TOBEPXHOCT-
HOTO COE/MHEHMs ¥ He MOKeT OTHOCHTRCA K rasy. HeTpyumo
flepenucaTh CCHOBHBIE YDABHOHHA B EOBHIX TIePEMEHHEIX (cTe-
NeHAY TOKPRITHA), TaK Kak bz = const.

Torja BamamcHor COOTHOLIEHER JIT5 CTENEHEH NORPEITHS

Zﬂizei =1, (2.74)

e (I’;'zft{HGCIU AKTHBHBIX lleHi‘pOB B -M BeK[eCTBE IOBEDXHO-

I w
erm A%, FEenw sce 5TH BelmecTea cofPDIRAT OIME ARTHBHELH
merTp, o coorHomexue {2.76) nprofperaeT IPHBEIIHBIA B Tre-
TEPOTEHHOM RATATH3e BHT

26, =1. (2.75)

Ouuaxo cIegyeT DOMHNTE, 4T0 B 00IieM cIydae HATO IOIBBO-
BaTLCA cooTHOMmeHmeM (2.74).

Feiay akTHRHBIE NEHETPHl HEQMHOTHIEEL, TO MORHO BEOXHTL
CTENeHY MOKPEITHA, COOTBOICTBYWIINE KAMKAOMY THIOY LEHTPOB.

2.8. Henpeaapame cueTednl

SaroE meHCeTBEA Mace/ApHCTRYICIIEX TOBEPXTIOCTEH -—— Opo-
cTelITUH #3 BOAMOMKNEIX KHIlRTHYeCKHMX saxowop. Opmano om,
BOPOATHO, COPABSIIUE HAaNEK0 HE BCETHA. ¥ CIEXW B UPAMENEHEN
9TOTC 3AK0HA OOBACHAIOTCH, B HACTHOCTH, TEM, UT0 HPH 3aIaH-
HOM Halope BelIecTB, YBEIWIMBAA WUCAD CTafEd m noaiupad
COOTBETCTBYITEM OOPAZ0M HX HOHCTAHTEL CHOPOCTH, MOMHO
JOGTATOYHO XOpOInG TPHOMUANTL PEIIeHHeM YDPABHEHWH KMOHe-
ruxm {2.32), (2.33) ma mofoM ROHeYHOM HHTEpBANE BPEMEHN
pegryln muaddepeniupyeMyio sapacuMoctk  Y(L), ymoBIeTnO-
PHIOIYE VCIOBHID HEOTPHIATENBEOCTHE, DATAHCHEIM COOTHOLIIR-
wuam (2.19) n me mMeronryio Tovek caMonepecewenuna: N ()
=N (1) npu ¢, % t, 1. ., rpybo roBopH, B3aKoem jeficTeus
Mace/ZeHCTBYILMY IOBepXRocTell MoMer ommcaTsh modoe IUEA-
METIECKOE TOBEABHHE, eCilM HeT AOLOJHUTEILHEX OrpaHudenwi
(THIa NPEHIEOA NeTarBHOTO PABEOBecHA, oM. Ewael. Homm sme
BEOJIHTE HapPARY ¢ NOoCABOMHBIMH CTalisMy €IHE M HOBLIE Ipo-
MEHYTOTHEIE BEUIECTBAR, TO HaMe NPH CUPABeJIHBOCTH HPHH-
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nHETA MeTATREOTY PABHOBECHA MORIIO ¢ RaKON yrogHQ TOTHOCTELID
OmHCaTH T060e IUEAMNTECKOR HOBEIEHWE HA KOHEYHOM HHTED-
Balle BDEMERH YPABHEHHAME KUHOTWKE, IOCTPOBHHBIMH B CO0-
[IACHH ¢ 3AKOHOM IPHCTERA Mace/MelCcTEYRIMUX HosepxuocTed
" {euM. mogpodmee » 130]).

SaMerHy, UTO 9YE€M XVIKe COOTBETCTEYeT BakoH JefctBHA
Macc/mefiCTBYOIIEY HOBeDXHEOCTeH cyTH qefa, TeM OolbIle CTa-
muil (B ¢TpoMesEyTOYHELX BemecTss) morpeGyeres BBOTHTE INId
omucameEd peakuud. (yimecTsyer ¥HAA BOSMOMEOCTH HOIBIT&TH-
o 3a7aTh ApYyrofl KEHETHYECKEH 3aK0H A CKOPOCTH 3/eMeH-
rapuolt peammuy, Bamary ofofmenneM sakoma jeiicTema Macc
(meHcTBYOIIHE [OBEPXHOCTEN) SIBHACTCH RUHETIIGCHIT BaROH
Mapcerena ge Jomme [31]. B men ramzoMy seimecrTey A, cTa”
BHTCH B GOOTBETCTEHE HeKOTODPAA (DYIKIMA RKONHSHTpRAIEA —
ARTHBHOCTE @; (¢). GROPOCTH pearIuE

A oA, = BA L BA, (2.78)

BAIHCHIBAETCA TAK e, Kak u B (2,57), ToFbRO BMECTO KOHIEHT-
parui, ¢cTOAT AKTHBHOCTHE

w = E(T} I« | (2.77)

Dyaruua  a;{(€) HoTHHE YIOBIETBOPATE OYCBENHOMY OTPAHH-
HYeHHIO:

a;(c) =0, ecxm ¢; = 0. (2.78)

Jro orpaHHYeHHe PABHOCHIBHO TOMY, UTO CROPOCThL PACK0A0BA-
HUA BEITECTBA HYNEBAH, KODTa OHO OTCYTCTEYET.

3aroH geflctBHA Mace — TPATAONONHEAS OGCHOBA MONEIHPORa~
HHA KRESTHRHN XAMEYECKHX DEARIWil, 110 €T IpaMae MPHEMEHe-
HOe OTPAENTeHO HOGATHHBIMH CEHCTEMAMH B HM30TEPMIYeCIX
yenosuax. DBomee ofigell measercs wmmernka Mapcenema mge
Joupe, koropag mayuanacs Qaitmbeprom [32]. Ommaro ona Tan-
jite He peerfia moeTarodna. IIpmsegem manboaee obiayro (ms pa-
3yMHLIX) CI)OPM}' KHHeTHIeCRKOTD 3duoHa, CONNIACOBRAHEOTO ¢ Tep-
vopmraMurol. Cropocts obparwmon pearnum (2.20) ecrs

w(e, T) = wh (¢, T} (exp Dorip; — exp 2, o), - (2.79)

rae w® (e, T) —momomurenssas yurmum; w;{e, I — meen-
JoxmMuieckuil rnoreEnman seimectsa A;. OB6m9HO W ecTh Xn-
MEdecKHnd moreHiman, melnenHmi ma RT. YpapHedme rmHEETH-
K B 3aRperrofl cmcreme ectn (2.32), [uw romoTeHHOH cMeTeMEL

N = VE Vells, (2.80)

rpe. NV — perrop konnuecte N; eemecrs A;; V — ofinem cmore-
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MBI 10, — CHODOCTL §-H crammm puma (2.79); . — crexuomer-
PHYMECKEHR BEKTOP € KOMIOHOHTAMHE 7, = Bs— Oy Derddmuer
N;— 310 OCHOBHble TepeMeHi:ie, XapaKTePUayoLe cOCTORHIE
CMECH. BCB QOCTAALIbIC BONIHYMHEL 1’[]_]11' 3ATAnILIX }'CJIOBHFIX MO-
ryT GBHITL BRIpAKEHB! Yepes /¥ o TOCTOAHEBIE IS JaHHEIX yo-
aopai BexmumuBL, [asee HpeilofaraeM, UTO BTo KasIbIH pas
CABNAHG.
[ToTernmanel 1, JOWAIL VIOBISTBOPATE OTPRERYOHITAM.
1°. Ycnonue cuMMeTpPETHOCTH!
Oy O (2.81)
N, Gn,
2°. ¥YeaosHe TOMOMRHTETBHOCTH!
a) reagparmanas gopMa

lea“ ‘ (2.82)

]

HeOTPHOATENBHO OMpegencHEa s A"
6) meagparmaras gopma (2. 81) momomTeLLEO onpeere-

Ha B M0G0 THNEPOIOCKOCTE ¢ WOJOPRHETEIBHOI HOPMANLIO v
(see v == 0).

Vemopma (2.81), (2.82) ofecueunBaior cyIGecTheBaWHe BHI-
nyrnof OyHRUTR J'IﬂHyHOBa ans ypasuenuii (2.32): §G/ON,; —
= 1. Bonm Hallgen BUp IOTEHHUAIOB |&;, M KOTOPBIX BBIIOI-
rewo 1°, mo mam pasmpix yemopwit (B roM uvWene m gnA WeMzo-
TDPMI‘Er[eCHHX) MOMIIO BRINHECATH TGPMOHHHHMH‘?ECHHB d]y'HHIlIIH
Jianymosa, Tak, png HABAJBHOTO Tasa H 34KONA NeFRCTRHS
Macc

. Cors
wile, Iy = Ine —f—%+%lnT{— 8;,

roe i —— SHepTuA ocHoBHOTo cocrodmma Ay v — yaemnman
NAPIEANLTasA TemtoeMkocTsb (o, [34]); 8; — mocTeanmsie, onpe-
NBNAIOUING MOLOMewHe TOTXM pasiobecua. lonyuenice muipa-
menne e, ) IMO3ZE0IMET BEIMHECATL B ABHOM EIIE T8PMO-
manamEdeckne $yuxnun JIanyunosa . Hanpmwep, mas remno-
H30MHPOBANION cHeTeMBl nipm yexosuax V, U =const (I —
BHYTPEHNEA SHePTHA CHCTEeME)

G=n, (In T8 — )-ﬂg(lnmn,
THe
- 2 C'gf{jvi, T = (L‘T — ZuiN{)/CV.

Ipemnomenusril wogxo noseonAeT ofofIEETE ATAROIHIHHIR
Qopyyast mnsg Wi, G Ha cdydall IepeMesHEIX YLeALHBIX [ap-



MAANBIER TelmoeMirocTedl, §olIee CIOMTLIX YPABHeHREE cooTod-
HHsA, feupeanpol kuderaku rpw V, 7 =const m 7. 1. Orme-
THM, QT0 OpU HOCTOAHE0E TemioemxoctH I MOMHO CIUTATH
«semecteoms [33], Onmaro pacmpocrpamesme »T0H aEAJOTHA
na obmud cnydail HEROPPERTHO.

§ 3. HPIIHL[HH JMETAIBREONO PABHOBECHS
A ETO CIENCTBUS

3.1. IpurmEn FeTarbHOTO PABHOBEEHHA

Ho cux mop (§ 2) wmer ofcympans ammup ¢OOCOOHM 38THCH
VpaBlIenui ¥aMHYeCKOT HKUHeTHRN A 3AKPHITHIN CHCTEM, T. €.
cHeTeM, He O0MeHWBAKIIUXCH BeIIECIROM ¢ OKDPYHapImed cpe-
noit, [lepe#inem remepr ® mecleloBadmly NENAMHIECKEX cBOHCTR
s1Ex cHeTeMm. CQopMyaRpyeM ocuoBHOe CBOHGTBO 3amMpEITEIX
XHMWISCHHY CHCTEM, BRIPANGaeMoe NDHHIMIOM HeTanbHOro Pab-
LOBeCHS: TOYKA WOROSA BARDBITOW CHCTEMBL ABJIACTCT TOYKOH
HeTAIBHOPO PABHOBECHA — CROPoOGTh ERaMpoll crammim B Well
paBEAa HYIIO |

wf =, w,=w' — w =0, (2.83)

Tarum ofpasoMm, ecIH B sarpoiToil cuereme ¢ =N=0, 10
o gaumolt cramnm w, = 0.

DynnaMenTarbHble PesyALTaTH B 060CHOBANNA ¥ PACIPOCT-
paHeHHH IPHENHIA TeTAXbHOTO DABHOBECHA Ua IMHPORYI 06-
nAacTh ARIeHmEE npuHanTemar JI, Ouzarepy (1931), xoTa xumn-
KH HCHOIB20BANH 9TOT UPHHIYE u pamee {ed. T 1), O mae-
BOle NMPAEOUIIA JIETAJIBHOLO PABHOBECHST 113 TDHAHITATIA MHHPO*
CROTIMeCKOR ofparumocri Moikno wpownrats B [35, 36]. Tlpn
IAIEIEA BHOLTHErO MarEETHOTO 11058 DABHOBECHE MOMET ¥He
617 meramnmery. CoorBerctRYIOMINe MONHQEKAINE [1PHUHIITA
MosRuo maiitm B [371.

OrmersaM, 970, TOBOPA O SAaKDPBITEIX CHCTEMAX, CIBLYET
HMET: B BHIY He TONBKO SAKPHTOCTE B COOCTBENHOM CMEBICITE
CA0RA — OTCYTCTBIE LPATORA ¥ OTTOKA BellecTsa, Ho H DABHO-
BECHOCTE OKPYIKEHEH, ¢ KOTOPEIM CHOTEMA E3amMojedcTBYeT.
CymecrByer HeoKOMIBKO HIealNWsanmil TPOTEcCOB BaawmMomneit-
CTBHA ¢ PABHOBECHEIM OKPYMMEeHMeM, HAIPHMEP: a) IIo TRy —
miorepMuIeckae (BaaumopefcTBYOMAE ¢ TEPMOCTATOM), WIH
TETMOH3OIHPOBANARE, §) 10 00BeMY H JABNEHW — HIOHADPHTS-
CREE, I H3eX0PHYECKHE.

IIprunun geTaldkHOT0 PABHOBeCHA OGYVCIOBRIWRAET crieim{m-
YecHHe YePTHl 3AHRPHITHIX cHcTeM, ud ypapHeHwil KUHeTHEH,



HOCTPOCTHEIX Ha OCNOBAilii 3akoma NelcTRHA Macc/neﬁcTByroﬁ
OHX O0BepXHOCTEH, ¢ DOMOIILI HTOTO NPEHIANA MOALHO IO-
Eazarb, 10 1) B BaKpEITOH cucTeMe MOMOEHMTENbHAZ TOYKA
paBEOBGCAA eNWHcTBeHHA B yerohumsa [38—401. 2) mecranuo-
HAPEOP HOBEIeHTe CHCTeMbl BOMHZN NOMGHEHTEARHON TOYKHE PaB-
HOBecHs OUeHL NPOCTOe — 371ech He MOMKer ORIThL Hame 3aTy-
Xarnmyax Konefanul, — ToJomATEIREAR TOTKA IeTalbIOTO pPab-
HOBECHS SBJSACTCA VCTOWMHBHM ¢yamoms [29, 41431

Hamowvras, =To TOYKa Ha3BEAeTcd DONOMKHETSILHON, ecmu
rce ee Koopammarer Oounsumre wyns (V. >0, mam, 4ro To e
camoe, ¢;>0). Howaparenscrso yreepmpjenniy 1, 2 Gymer na-
aosmeno umme. CyImeersopaiiie TOYRH JeTalbHEOTO PABRTOBECISA
HaKTaJHBAGT OIPANHTeDHEA a4 SHEAUEHHA HOHCTAHT pPaBHOBE-
CHS — OTHONIEHAH KOHCTAHT CHOPOCTH IpAMOH ®  ofpaTHoil
pearnmit, BeiAcCEUM BHI 9THX OrDAHHYEHHIL,

. — , #las | . *ﬂ-
wi=wy; kI [Le: =k []e; . {2.84)
i i :
*®
3necb ¢ — hOHKeHTpaHHH A B paBEOBeGHH

CJIGJIB.B TPOCTHIe HpeodpaseBaEAA B npo*torapmimm:poBaB
obe wacra (2.84), momyumm

2P —a) Ine; = In(&/k) = In Ky, (2.85)

spech K, — KOHCTAHTA DABHOBECHN $-f CTajwH,

Eenn ofozwatnTh Aiid KPaTKOCTH BOKTOP € KOMIOHEHNTAME
Inc; wepes lnc*, a pewtop ¢ moMmomestamu ln K, — mepes
In K, ro (2.85) mpumer BuR '

T'inc* = In K. (2.86)

[Tockomery mowa €¥ npoferaer MEOMKECTBO IIONOMRETEHBHBIX
Bextopos, In¢* npoberaet Bee auneifinoe n-mepmoe TpocTpam-
ereo (In orofpamaer mNIORETENLHYIO MeHCTBHTENBHYI0 TIOJY-
0CH HA BCK MPAMYIC), eNWHCTEeHHOe orpamumiende ma Kp, BEI-
TeRaloIlee H3 CYHIECTBOBAHHA TOTRH JETANBHOI0 DPARHOKECHST,
ecThb

InK,=ImDl, ‘ {2.87)
T. e, BeKrop ¢ woMmomentamu In K, memur 8 ImT — obpaze

vartpmusl I', a uMenso cyujecTsyer vakod r-MePHBIH BEHTOD &,
TTO :

I'e =1In K, 2 Tty = In Kpg. (2.88)

Hak mafitar B ABHOM BUe OIPAHMYeHHA Ha sHavenus K.,
cassanuele ¢ veaospmamu (2.87), (2.88)? JInx sroro cuemyer



OTBEICKATE BCE DEIIeHOA CHCTeMEl YPABHeHHN

Eyﬂ;sizo, i=1,...,n yI'=0 (2_89}

BIeCh ¥ — BEKTOP-CTPORA.

Hafipgs non'HLIE mabop TuHeliHO-HE3ABMCHMEBIX pelleHmd
(2.89) y', ..., ¥, MomHO BHOHCATH OrpaHmuenws Ha K., SKBU-
BaTenTHme (2. 8!) (2.88):

yf'anpzo; SynK, =0, y=1,...,1 (2.90)

Hpuseney mpumepst. Tpocreitmuti wa ¥ux maeT chcreMa m3
Tpex maoMepos (mzoMepmsanma Oyremos): 1) A=A, 2) A, =
= As., 3) "\.3 -~ A.i

—1 1 0 ""y1+ y:s:O

T={ 0—1 1} yD=0:1{ p— =0,
10—t/ C Ye— ¥ =0
| (2.91)

Wz (2.91) oueBmamo, ut0 yy =1y, =y; Pemenne cuereMms
eMUHCTBEHHO ¢ TOYHOCTRI N0 TOCTOAEHOrO - KonddumHeHTa,
sribepem ¥ = (1, 1,1).  Coorsercreyromiee orpanuvennme ma
KOHCTAHTH DPAaBHOBECHA ©CTh ‘

ylmKy =0, InKy-+mKy+InE,=0 (2.92)
mira [(PI‘KPQ-KDE‘ —_— ’1.

AHaTOrHIHO [T IPOMBBONBHOTO NHNeHHOre (MOHOMOZEKY-
nApHOTO) MuRiaa (pefpa - cTamum, e NYTaTs ¢ ABYAONBIEIM
rpadoM MexausMa):

1) Ay=Ay 2) Av= Ay ..o n—1) A,L__—An, n) A, = A,
(2.93)
(—1 1 0... 0
0—1 1... 0
T={ 0 0 -1... o
0 0 0., -1 1
L1 0 0. 0—1]
—h+ +yﬁ—0
Y.— s = ()
p'=10: ¢ . Yo — U -0 {2.94)
l Yr—1 — 4, =10
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OueBugso, [, =1y, =...=y,, pelleide eIHHCTREHHO ¢ TO9-
HOCTBI N0 HOCTOAHHOrO MHOMRHTRNEA M MOKHO BHIGpATs § =
= (1.1, ..., 1). Orcrona orpanmdenss #Ha KOHCTAHTHI PaBHO-
BOCHH

InKy+InK,.+. . +hkK, =0
mE Ky Ko Ky =1. (2.95)

Moo 0Kasarh, 4T0 HAA T1060r0 MOHOMOIEKYJLAPIOTO
MEXAHHSMa BCE OIDAHHYENNT HA KOUCTAHTEL PABHOBECHMH, BH-
TERAWIIEEe M3 MPHUNHOA JeTaNkHoTe ~DPABEOBECHH, OyIvT HC-
uepHmawbl, ecA¥ BEIMECATE coormomenna (2.95) mas wammoro
APOCTOre IRRIA, GPHCYTCTEYIOIIEro B rpade »T0T0 MeXauuwsMa
(pefipa — peannmum). Hamprmep, B wmexammzme 1) A, = Ay
2) Ay= Ay 3) A3#A1; 4) A=Ay 5) A=Ay 6) Ay = AL

Ag Az
=<

Orpanuqeﬂmﬂ ma KOHCTAHTHL PBABHOBECUS 6}")1:\7T BRITIALETE
RanR

KK Ky =1; K K Kpg=1.

3ayveTuM, aT0 cooTHollenHe (2.99) mMeeT MecTO B TOM cIydiae,
KOTJa BO BCEX OTAMHAX NPJAMEIE PEARIAN 0DPHEeHETHPOBAIELL, KAk
yrasano B (2.93), B mporusnom ciyuae meroToDee £ Mems-
wres mectamu ¢ k—, K, nepexomar 8 /K, u Momno sanecarns:

I (x,0™ = 1, (2.96)

5

roe 0, =1, eclm B $-H CTAANE NPAMAS DEAKIUE OPHEHTHDO-
Bana, kKan B cxeme (2.93), m o,=—1 B mpormsEoM caydae.
Tax, mius cxeMH

1 A=Ay 2) Au== Ay 3Y A== AL

noxyuay Ky Koo/ K =1 mm K,y =K, K, (6. =—1).

IIpr  mecnefoBaHHE RATATHTHYECKEN peaRkmuH IWHeHIMbe
(MOI’IOMOHBFYJIHPHLIB) MeXanHUaMbpl IOARAAKTCH B IBYVX CAyYanX,

1. Pacemarpisaiores OPYyTTO-ypPaBEeUHs NOpeBpalleHnil Be-
mecre rasoBoil ¢asbl ¥ HOKRABBIBABTICA, YTO MOHO COTHACHO
MM BAOHECHIBATL  NHHEHHHE VPABHEHHA HKEHETHHN, W3MeHNAMA,
ObITE MOMCT, AL MacmTad Bpemenn. Tawue DPeaRIWE Hasbl-
BAKOTCA LCeBIOMOHOMOMEKYIADHEMI B JeTAXLEC PACCMOT)eHEl
B paSore ¥Yaa m Ilperepa [29). Ilpmvepom tomy caymur yime
e paa YHOMWIIABTIIAACHE peaI{nH;{ UIOMEepPH3aTIIH 6}"T8HOB.
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2. PaccMaTpuBamTes IpeBpallefdisa TOIBKRG TIOBEPXHOCTHEN
COBMMHEHAH, a cocTaB razoBoil (DAshl UPeInoIaraeTcs HeH3Mel-
HBIM, ECHH B 2TOM cayiae MeXaHH3M JIIHeel OTHOCHTeNI B
TNPOMEKYTOUHEIX BEIIeCTB, T0 MEXaHHIM IpeBpamlleHHA IpoMe-
SEYTOYHEY BEHBCTE TPEICTART MOHOMONEKYIADHEIM.

B nepsoM cryuae (ICeBaoMOROMOIEKYIAPHBIE PEARIIHN) He-
MOMB30BAEES COOTHOWIEHHN Ha KOHCTAHTH paBHOBecHA Heof-
XOOHMO I OIpaBfgaxo. Bo sropom e (MOHOMOIEKYIAPHAA cXe-
Ma OpespamleNHs MOBeDXHOCTHBIX COSRNHENHE) (HOHCTAHNTEHL
PARHOBECHA» He ABAAKTCA HCTHIILBMA HOHCTAHTAME DAaBHOBe-
CHA, A BKAIOWAIOT B celi KOHMeHTPAanuE PearslToB W3 TazoBOl
(aser. Hampmumep, pas cragan CO + Pt == PCO metnnmaa rom-
cramnTa pasHoBecud kT/hT, a Ana coorseTcInyIOMied cTANON MH-
HelHOr0 MeXaHNmsMa [IPEEPANIEHHAS TPOMERYTOTHBIX CcoejlHHe-
pali Pt=PtCO pMecro ROTCTAUTH PABHOBECHA IOSYTIHM
kT[CO/ k-, nocronnry

wt = {ET[CODIP]: w = k- [PLCO].

TlosToMy BO BTOPOM cilyuae OrPAHATENAA Ha ¢HOHCTAHTEH
papmosecuay (2,951, (2.96) menmpmMeHEMEl — EX HaZ0 HCTOIL-
BOBATH A MSYYSEHA KONCTANT WCTHHHOTO MEXaUHzMa, BHIIO-
JAEere M BellecTBa TazoBoil (haswl, Orpaindennsd, GoTyYel-
HEle TIPH BTOM, CKAJKYTCA M I ¢ROHLTAHTAX CKOPOCTH? CXEMEL
HPeBPANeHHH NPOMEKYTOIHEX BEITECTE.

Bﬂ?{'\'HU OOHRIMAETEH, 9TG OTP&I‘H’I‘TGHHH HAa HKOHCTAHTBI CHDPO-
ete (TovHee, Ha BX OTHOMIEMIA — KOECTANTHL PABHOBECIHA), OG-
LAYIOMHE H3 [PHHINNG J8TANBHONG DPABHOBECHA, BHIMOIILIIOTCH
HezaBHCHMO 0T TOTO, B KAKOH cHCTeMe OCYINECTRIASTCA pPeai-
UL — B SAaKpEiTOd WOR orEPETOR. Begh HomeraIlTH eROpPOCTH
opEn H te ke, OTNIMYHe JKe COCTORT B TOM, 4T0 HPABBE UACTH
YpaBpmeRmit IIa oTEPEITEIX CHCTEM COJIepPIKarT HOTOIHATeILHHE
CNATAGMBIE, YIUTHIBAIONIAE OOMEH BEINECTROM ¢ ORPY/ROHHEM.
Tlpu nogfope KEHeTHIeCKAX MAPAMETPOB CIAEIyeT TMOMHATH, TT0
e BCe OHH LHe33ABHCHMBIL. BTD u COI{an.IaBT prﬂoeMHOGTB Tom-
fopa B OpegoXpaHAer 0T BOSMOMRHBIX ONTHOOR.

preegem eme omun npeMep. Pacemorpum BIOBL mpocTeii-
MY PeaRriui0 KaTAXMrEIecKoll mH3oMepHsanma (mpumep 1) co
CIOHCKOM BeIDectB Ay, As As;=7, A,=A7, Ai=A7 1 we-
xammamom O) A, = As; 1) At As=A, 2) Ay=A; 3) AT
4 Ay = A, CooTBeTcTBYRIIAT CTeXEOMETPHIGCKAL MATPHIA

(—1 1 0 00
1 0—1 10]
0 0 0t

r$%—
1T 0—1—-1 01

!
J



gy — W . =0
\ Yy Yy =10
yl' =0: ¢ — Y — s = O
l Y1 — Yo =0
L Ys -+ Vs =0,
OTHYIA Yo = —¥, = ¥s = —Y»; PELIEHWe eNWHCTBEHHEC C TOTHO-
CILI0 [0 IOCTOAHHOTO MEOMHTEIZ, H MOKHO NONCGHKHIL §=
=(1,—1, — 1,1 u & coorrercrram ¢ (2.90)

Koo Kos =K, K, mn Ky = K,y - Ko/ K.

Qasnaeckufl CMBCK 3TOTO OTPAHEIEHAH NPOCT — KATAIHA (He
CIBUTAET PABHOBECHA» — PABHOBECHBIH cOCTAB rasa IpH HalH-
THE RATANM3ATOPA PaBuoBecen M caM mo cefe. dto OTHOCHTCH,
BooDlle TOBOPA, H He TONEKO R KATATATHYECKEM peaKIHsIM:
OrpaHHTe s Ha KOHCTAHTH pagmosechs (2.87), (2.83) (2.90)
03HAYAKT, UTO OFHA PeaK[uH He «CABATAIT PABHOBOCHA JIPY-
THX», TMOCKOIBEY PABHORECHE JETATBHO.

Orpamatenns (2.90) me mosmurawor, econm Bee Y, NHHEHN0-
HeaaBueamil. Torga WE [N% KAKONO HONYIeBOTO ¥ He BHLIOJ-
mapres yI =0, DocKoAbKy 570 SHBHBANEHTHO COOTHOLIEHNIO

Xuys = 0.

. Hampmwep, mua Mexammama Ham— Pmgmra O,-F 2Pt =
= 2Pt0, CO+PtO— CO, + Pt crexwoMerpHIECHEe BEKTOPEI
(Ai i Oz, Ag = GO, Ag = Pt, A4 = PtO, Ar) - COz)

— 1) [ QY

. 0 ~—1

V= —2f Y= 1
2 —1 )

. Y

nuEelBo-HezaBAcHMEL (ecaE OB OHH OBIM JIHHEHHO-3aBECHMEL,
10 GBiTa OB ITPOTOPIHOHANBHOCTE: Yy =G - Y.). Tar me w miA
MmexaHmsma Jlenrmopa — XHAMIENBBYIA:

1) 0.+ 2Pt = 2Pt0; 2) CO+ Pt ==P1CO;

| 3) PtO + PICO — CO, +- 2Pt; |
‘fjki = Oz: Ay = CO, A3 = Pt; Ag‘ == Pto; A5 = PtCO, AB = COz



1 0

0 — 0

—2 — 2

‘VL:‘_T 2 4 ?2: ? 'Vsk __,l
0 ot . —1

o) 0 1

BerToper ¥, p ; MMAEHIO-HE3ABHCHMEL, DTO OYeBHIHO — ¥ Kazk-
TOTG W3 HHUX eCTh RDMIOHENTA ¢ HeHNYXeBHM 3HATeHEeM HA
TAKOM MEecTe, Tfe B IABYX Ipyrux -y cromr mynd. lloaromy cram-
' maprHag INpolefypa TPOBEPRE JMIeHuHod HesabmcHMocTH [44,
45) smece HEM B uemy.

Pacemorpuy Teneps orpallHieyMa Ha KOUCTAETH ofbeuHen-
HOTO YETHIPEXCTAJHIHOr0 MeXauwsMa, Ao0aBHE B MeXaHuzMy
Jlenrmiopa — XuulleasByna ®B KaYecTBe dYeTBepToll  cTammu
CO+ PtO — CO, + Pt. YrobBE HMOTL BOBMOIKHOCTL TOBOPHTL O
ROHCTAHTAX DAaBHOBeCHA, OyIZeM CYETATE CTaJuE 3 W 4
00paTHMEIME (TEODETHYECHE BTO TAK M BCTh, QNUAKD KOHCTAH-
TH CROPooTH o0paTHMBIX pequHH HACTONABKO MATH, 9T0 HMH
0fBIYHO OpeHedperamT):

(41 0 -2 2 0 o

0 —1 —1 0 1 0

P=t o o 21—t 1f
o1 1 -1 0—1!
Y =0

— Y — =10
yT =0 2y, —yz_+2y3 +y4:0_
2y, —¥y —Y=10

. Y _'y:s =10

4 Yo +yys=0

Orcropa ¥ =0, g = 1. = —y,. Moo BagTh J =0, 1.1, — 1)
' COUTBBTCTBYIOI]IIIG Ol"'paHI‘IT'IBHI’IH 8CTh -

K, +InK,,—InK,, =0 nru K,, K=K, (297

Cormacmo  (2.97), rtpernhst = deTRepTAs  CTANHH  MOTYT
GHITH TOYTH HeOGPATHMHME TOIBKO OTHOBPEMEHHs  (Kpg, =
=k, 4/?»3 g~ 0o upu K, He ¢rpemsineics g Hymo)
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Taram o0pasoM, Upefmoiarad HeoOPATHIMOCTS OJHOTC 3
mexanmaMoB (Jlenrmiopa — Xummenssypa noum Wnm — Prpmra)l,
cheyer NPeAdoiaraTs HeoOpaTHMOCTE BTOPOTO MPH YCIOBHH
K., 0. Fcnu xe ppomece UPOBOJWTCH NPH BEICOKOHE Temue-
parype n K. ouens Mana, 1o papenerso K, = K, K, Momer
BHINOJIEAIRCA H B TOM CIyIae, KOTJa YeTBepTag cTamgms ofpa-
THM#, 8 TPeThbA — NPAKTHYECKH HeT. JT0 He NPOTTBOPETHT
TPUHITAITY HeTAXBHOT0 PABHOBECHA.

Hpupmun geralbuoro PABEOBECHA HAKIATHEBAST OTDAHHTE-
EHS M Ha TO, KAKHME COBOKYIHOCTH CTafmi MoryT OLITe olpa-
THMBIMHE, a RaKme — HeT. Hampmvep, MexgausM {(a) BOSMOMeH,
a MexaHHsM (6) — Her,

0) Af_“_'""'Ag 5) AI—"—'.—"'—AQ

Gt g

Az Ay

HefcTerTensuo, cornacko (2.95), mid Mexammsma peaRIEm
A=Ay Av= Ay Ay= A, K, KK,y =1. B ciryvae (a) {man
4mouTE Heobpatumoctay) K, — oo, K, — oo, K, —0; nx opo-
uspefenue Moder crpeMmurhes B 1. B coyuae (8) Bee Tpu Kol-
eTapTel K g 3> 0, HX OPOUIBEJEHIE He MOMKET CTReMETH-
ca k1. o
Euge pas pamoMumM, 970 Bee OrpAHNYEHHA OTHOCHTCA K
KOHCTANTAM HCTHIIOIG MeXAMHZMa, B KOTODHEe BXOTAT I Be-
meeTsa Tazobcil Gassl, g MeXauKsMOB NPEBPAINEHHA IPOMe-
SRYTOIHBIX BeIERcTB (B MTPeIONOHeHH TIOCTOANCTRE KOHIIRYIT-
parnuit razoBslx pearentos) yemosug (2.90) opamo mprversTh
Henb3s. Tax, Mexaumsm (6) {(meoGpaTmverl JNHHeHUBI THKI)
O TPOMERYTOTHEIX  coefuHenull  BsosMomen, Ilpocreiimmi
npuMe]) — HeolpaTaMan KaTATWTHYECKaT H30MeDPHIAMAA;

A+7Z A7 A7~ A7 AL A+ 2

Ilpespaigenna TPOMeRYTOTHEIX BEIIECTE:

£ = 4, Z

Ve

N4

Orpaymuennst Ha MeXaHUaM NPeBDAIDEEHA LPOMEYTOUIEX B~
IERCTE MOTYT BOBHHKATL KAK CHEJCTBHA AHAAHN3A MEeXaTHsMa
¢ yuacTEeM rasa. LaK, A YeTHPeXcTafuHEOr0 MexXaHHsMa
ormenenms CO ma Pt rpeTea W 9eTBePTAS CTAZHH JIOIIKOEL
ORTL oxEOoBpeMento nubo obparnms, xubo Hert.
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HomeranTm CROPOCTH H MEXaHH3MBl DPeaROni 1A Hemje-
ampubx cuctem (Rumermdecrmil sawxon Mapcesena rne [lompme)
MOMUEANTCA TeM FRe OTDAHMICHIIM. faa mEx B PopMyIs

y -
(2.84)—1(2.86) pxomar «;{c*) syecto ¢i, @ ocTa;bibe (BOPMY-
AL M BCE DACCYMMOEHIT — T€ e caMble,

3.2, EnmucrpenHoeTs U YOTOHYNBOCTD PABHOBECHH -
B BAKPHITHIX CHETEMAX

TIycTs KOUCTANTLL PABHOBECHA YDBJIETBODAKT YCIOBIAM
(2.87), (2.88). (2.90@— cymecrByer XoTa Obl OZHA TIONOHKH-
redbIas TOTRA NeTAaNbuoro pasHopecust ¢, Ilonamkem, wro
TOTIA M106aA CTAIHOHAPHAA TOIRA €CTh TOMKA [BTANBIOTO PAE-
HOBECHS TIPH CHOPABEIIHBOCTH 3AKOHA defcTREA  Mace/qedcT-

BYIONHX TT0BEPREOCTEH, .
‘1) Peakmusa ntpw nocroannom obwbesme. Bpemem (yuknmo

= S'. N, (ln (c-fc’fc) —1)  § BHUMCAHM ee TPOUIBOMIYID B

=
cmiry cHcTeMEl ypapuenmit xmmeruru (2.32), (2.33):
el sa-dV; 96
d | iGN, di’ dN, *ln(‘ji‘cf‘):

T
* T ~II /
3nect yareno, uro ¢ = N'/V, ¢ = N"/S,

% =S8 E w,ys; In (ci,’cf) - ¥ E WeVe; L0 (clcf)
i.s 1.0

Ho masg wassgoro s (4 aHamoTHAHO Jd 0)

S n evef) = In [ TL el TL ™)
i i /

i
JaMeTaM Temeps, 4T

wo (e} ke Bos—Gigs ke Vs
3 _. s PeiT %l s I I Pei
- k+ H Cq - ’7_+ - Ci

s 1 by i

T
w,/ (e)

4 B TOYKE [BTANBHON0 PABHOBECHS wh (e¥) =w” (¢*) u

I 4 . ]\'2+ WP ot
?S? ‘ ety 22 = oM Orerona
S kE kg i
N0 (efel) o = In S == — In 25,
3 ”:S w
_ (2.98)
G Ve (o fom
20 = s oo o fr)— ¥ Suntaod /).
J
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Jlorapudm — vonorounas GyHRULA:

ecrn w¥ > w™, 0 Inw* > lnw", u ofparso,
- R -

ecnu wht<<w, 10 Inwt <InwT;

MOATOMY A KaHaIoro 8
w, In{w!/w) :_(ws" —w; J{Inwt —In wf)} 0,

u paBeHCTBo HYAKD HAOCTEIAETCH TOXBRO B TOM CIy4ae, KOTDa
W = w; -—p Touke [eTanbHOTO PABHOBECHA.
6) Pearmma UpH TOCTOARHOM jaBrcnmg. o storo coygas
BBRJEM (PYHKIHIO
. cf‘ Ci‘!
— 7T i i o
G_ZA"IH ok +2N3 In o
i i i

i

1), (2.99)

Cuprag raz HAeaNbHEIM (PV N Dmﬁ’T) BBIUHCIHM JIPO-
HaB0NuyI0 (G B cuiy cucTeMnl (2.33): '

46 _ a6
dr T T AN, di

v G I (NY/NY )%11;[(ZNP)/(2NF"”:In(c‘;/cl;*).

T r.
Bnech yuress, wro ¢ = N'/V, TO3TOMY

)= [ )

N7 r ;
a G = E ;’Vg'l[] NP; — N} ol 111( N oo m/A E:m) +
i i

+ NI (/) — 1),

i

o : |
rae Noﬁm_ZN ~- TOJHOE KOIHIECTBO BemecTea (MoIb) B

raso:aon q)aae Tar se Kar w B cIyTae IOCTOSHHOTO oHbeMa,
I
W In{ci/e"), mosrouy

d—t = — Sgwslln (wj_,/w;.'); V;wgln(w{f/w;), (2.150)

aG ‘
Ty <L 0,m pasencTBO HyN® MOCTUTAETCH TONLKO B ToUKAX He-
TAIBHOTC PARHOBCCHS,

110



Taxmm o6GpazoM, B TPLANOIMHeHAR 3aKoma neficrsra
Mace/meEcTeyIOMAY  TOBePXHOCTON M3 CYIIECTBOBAHWA  XOTH
OAXOH TOTKN JeTaubHOI0 PABHOBECHA CEyer, W10 cyiecTBYeT
AHCCHUATHBIAA PyHruuA cocrapa G, LpomsBofHaA ¥oTOpOI
paBHA HYJII0 TOIBKO B TOYKAX JeTaIsHOTO paBHOBecHA. RITG
HMEET CMLICH ¢BOGONHOH SHEDrAM,

N3 CYIIecTBOBAHNA TAKOH HCCHTIATHBHOMN tI)yHmmH BRITE-
RaeT, 90 J00ad MOTORATEIBHAA CTATIMOHADHAS TOUKA MIA
ypasmenmit (2.32), (2.33) — towra [AeTANBHOTO DABHOBECHS I
10085 NOMOMATENBHAA O — DPeNeNbHA TOTRA — TAKMe TOTKA
papmopecua. Oupenelsa (G Ha rpaHAlle MHOTOTDAHEEKR peak-
pun (gexoropeie V= 0) no npegensEOMy mepexony, HeTpYIHO
BUleTh, TT0 I NF0GAas HeoTpHnaTenvuad (B TOM UHCIE H rpa-
HEIHA) @ — OpefedbHAad (B TOM  4HeIe H CTANHOEApPHAL)
POTRA — TOUKA QeTalbHoro pashosecus [241. G moompemens-
ercad Ha rpammme rtak: ecanm N, ¥=0, N;~0, to N/InN,—0,
nosromy ecam N;=10, 1o cumaraemoe B G, COOTBeTCTBYIOIIEE
i-My BemlecTBy, orTOpackBaercs {(I0JaraeTcs DARHEIM HYJIIO).
(+ — ¢TPOTO BEINYKIRA B MHOrOTpaummERe peawnuit [} Qyernma.
Jd10 ozmadaer, 410 FIA M0OMX geyx todek D, N m N' 3ma-
senwe G Ha orvpeske Memay wivu B togre N 4 A (N°—-V)
{0 <{h <<1) — ynoBaeTBOPART CIeAYROUIIEMY HEPaBOHCTEY: |

GIN + WV — M <GV LG (V) — G(N)], (2.101)

1. e. Ha T0GoM orpeske rpadER G JMeKET O cBoed XOpAOil.
OcoleHE0 mpocTo 570 TPOBEPABTCA [id ciydag ITOCTOAHEOTO
ofvema — gyurnua flz) =2 lner (mpm 2> 0) crporo BEmyrIa
H CYMMa BHIIYHRIHX QYURIHE seIvEaa, a G — ecTh cyMMa
Gyarmi rakore srga or BeexX Vi, B enytae nocrogmmoro mas-
neHHA HeodX0MUMO HOKAZATE BRINVEAOCTE (yHRI[MH

SN I NY — ( )} N;.“)' In (2 Ng) =G

{ampcs ,IE.TIFI rparkocrn us (2.99) OTDPOILIBHBI BCE NEHEHHBIe 10
¥ craraeMuie, ROTOPBIe coxeprar InN;", a rawme BEITVENAS
dyErmEs or N'). BocmomesyeMmes elie 0TEEM XaparTe puCTH-
TRCKMM CBOHCTBOM IMAOKEYX CTPOro BHIIYKABIX (VHRIHE: BTO-
pas mpoussogmaz G, nmo moboMy nampaslensn B D) nommma
GeITE cTporo noaomATenbHol, YroGR DponepHTE aTo, 3aTHIIEM:
N.= Nyt 2, rie 6: — KOMTOHEETEL HANPABIAOUIETO BEKTODE,
BAONE RoToporo OygeM Opars BTODYW LPOASEONEYI. Feam Be-
mmectBO A; aBmaercs HOBBPEHOGI‘IIHM coppmnenney, to &;=0.
C #pyroit cTopoER, HAHNETCA TaKkoe BEINECTRO Tra3oBoil a3kl



2 K 9
oS3/ S

i=1

TlpoBema saeMeHTapmoe OpecOpasoBamme, TOIVIAM (THTATEIH
PeROMeHIYeM nonytxmr; 310 caMOCTOHTenLHo)

vF ]/NP

= 2 - : AT:;H? 03

i .IVI‘ . ]/—1,\"5‘;; ’ h=—

IpEYeM pPaBerncTBO HYIIO ;IOf)TI’II‘aeTG}-I TOILKO B TOM cayvdae,

- . i
Rorfa i a0 6 f= 1, L, nom e = ,\,1« 1T, 8. KOTJa BeR-

op & (¢ roMmomenramu §;) HpOHOpHHOHaJIEH BEKTODY © KGM-
noweniramu Ng;i cymecrsyer raroe &, wro 8; = ANg;. o aro
BOSMOIKITO TONBLRO TOTAA, KOUAa BCE - KOMIOUenTtsl §; aufo oj-
HOBPEMEHHO OOTOMUTENBHE, TaG0 OJHOBEPeMEHNo OTPULATENb-
mbl, Tak Kak BeKTOPH ¢ KoummodeHtaMm N w N+ 28 momms-
~HBl EPH HEeKOTOPOM HeNYJEEOM I JIe/KaTh B OOHOM MEHOTOTRAH-
HHKE DeARIEN, OJHOBPEMEHHAT TONOMATENEHOCTE BN OTPH-
TATEXBHOCTE BeeX 8 saupeliaercd, HaPUMeD, 3aROHOM cOXpa-
HeHES NOIH0H (yauTelsasd ¥ afcopbIini} Maccsl rasa: 2milNg, =
== Sm(Noi + 28,0, 2y my8; = 0, mas mobare A m, >0, caemo-
BaTeNbHOo, 8; Ile MOTYT WMeTh OIWHAKOBOTO 3HAKA. [l03TOMY B
MHOTOTPANEMEE peaKimii (¢ — eTporo BLINYRAasA QYHEKOEI, TAK
Kak CyMMa CTpOre BBEYRAGH divaruux G, ¢ amHeiinoll dynx-
mueit or V' ® cTpore seimykaol dynkmmeir or NT crporo mhI-
IyKIA B MHOTOTPAHINKE DearnIfii,

Wz crporofl spmyrioets YEKIAY (¢ B MHOTOTPAHHAUKE Peak-
max D Boirexaer emenyiomee BamHoe ee ceoficrRo —w I G
HMeeT QJIHHGTBBHHLIFI JIOKH.TII;HI:Iﬁ MHAIIMMYM. OH e SBRIAETCHA
riobanereM, Hark pas sre cBoferro memonkzoparno . Bl Sexs-
nosmdeM [38] mpE moKazATEXBCTEC eQUHCTBEHHGCTH PABUOBE-
CHA, KOTOPOE OTPENelsock MM KAK TOTKA MIBIMYMA ceobo-
no# smeprun G.

daMeTnM TeHEDPE, IT0 TOJOKHTEILHAS TOTKA MEHEMyMa (&
B MHOTOTDAHHHKEe peakuil 8crh TOUKA NETANBHOIO ABHORECHS:
dG/dt <0, nosromy B roume MummMyMa dG/di=0 (yuvenn-
mareed  ¢merygar), a dE/dt=0 cormacmo (2.98)—(2.100)
TONLKO B TOYKAX j[6TAILHOIG DABHOBBCH.

Har morasano eme SdenspobuteM, & Ee MOEeT MMerh J0-
KATBHOTO MHUMHMyM2 B D ga rpammie D — oma aMeer wa rpa-
upne D ocobemmoctn: OG/IN; - o mpn N, — 0, mosvomy npm



cTpeMmenu To upaMoit ma BEyTpeERocTm D ® miofoit TodtRe
TPAHHILI, HATHHAS ¢ HEKOTOPOTo MoMenTa, (¢ GyHer BOBDACTATE.

- CoTaiaco aTaM 3aMEYANHAM B KO/KNOM MHOTOIPAHHUEKE pe-
ARIMAH CYLIIeCcTBYeT TIONOMHTRILHAM TOUKA Jle'.[‘f:l.]ILHOT‘OI PaBHoO-
Becds, COBIANANINAA ¢ ToUKo#d MuEmMyMa G (MBI DpefuoJjara-
M CyLHIeCcTBOBEHAS TONGIKHTENILHOH TOTKEM JeTATLIIOTO PAaBUO-
Becyd XoTe Obl B ONIOM MHOTOTPAHHERe pPeaximil, cyliecrso-
BAEHEe TAKOH TOUKE B KAMKACM MHOTOTPAHIHKE — CIENCTBHE
DTOTO 1Pe OGRS .

Hu opma cTamdmoHapHas TOIRa YPaBUEHHMI KHReTHKE 116
MOIEET OBITH ACHMNTOTHIeCKHE. yortoiluuroit 8 L), eciin oma me
coBUamaer ¢ Toukod mmummyma G. [leficrsrTrensuo, ofosmatmm
3Ty CTANEOHAPHYI0 TOUYKy iV, ¥ TUPeSNGIORAM, UT0 0HA e
gasamerca Toukol muwmmmyva G, Torga v mwboll oKpecTHOCTH
N, cyumecreyior touxm N, mam koropsix G (V) <IG (W)
(umave N, 6Gpma 6u1 Toukod moransworo muamvyma). Ho pe-
UIeHHe YPABHOHMI RUHeTHKH, BMEWINee CBOHM IaTajbubiM 3HA-
yemmem tarye ¥, €0 G (V) <G (¥,), He MomeT crpeMuUTLCa
opm £t o0 1 Ny G(V): " co BpeMeHeM MOMeT TOEBKO YOBIBATE.
Caenosarensno, &Y, me SBIfeTCH ACHMITOTHIECKH YCTOHIHBOM
B D toukoit moxos — B mioboll ee oxpecrtHoct®m B D) cyImecT-
BYIOT TaEBe TOWEHW {Y, 9T BRIXOMMIINE M3 9THX TOYeK DelleHHA
ypaptiennit KMueTHRW Ee crpemarcd Kk ¥, mpH £ — oo,

Pacemorpuy mopefeEre XUMEYECKOH CHCTEMBl B OKPECTHO-
CTH HOJKOMRATETBHON TOTKE JTeTalbHoTe paBioBecHs Y™ (Ni>0
masA Beex i), YpasmenHe THHeHR0To NpEOIHMEERA ecTh

an, dw

— = s‘_“.?-'-.T \ (N: — N7) -
dt ﬁd 81 gj\‘j,-lv* 4 J)
R N * ]
+ VN Y voigg (N — V). (2.102)
T,7 Y .
dw, . -
Brramcnum  —77
. 4 3 N*

we = kI TLANGV Y TL (V387 —
¥ 7

— k5 TLCv /) TL(VE/s)

wo = kb TL (V5 Y — i TL(VvE/vYPe,
F ) i .



Hua caygaa mocrogamory ofeema Vo= const oy
= 3 [ T (7Y TL (57757
— kb IL ™ ILV/s)' ] (2.08)
3aMerum, UTO ' |
i Ty s TH(Ns)™ =
— kT II (N*;«/V)ﬁsh H (1 »m/S)ﬁsz\

L .
MeBAS 9ACTH PABEHCTEA @Clb W, , TPaBAX — W, , B3ATHE B T0T-
T — # ‘o,
Ke pasmomecwd: w; (%) = w, {e*). Obospdunm w,; = w; {(e¥) =
= w; (c¥). MHWeumompzys aro obosmavenme, sanumem (2.103)
B BUme

Gy

N

N

dw,

— —wawe /NS (2.104)

¥

AHangorsTHO W ANA pearnufl B rasosoll dnase

Ow, r*r*
BN, | g Yoito/ N {2.105)

[Toaromy yparmenua nrHeiiHOTe NMPEONMIKEHHT NPAMYT BEJ

CZJ\‘ "
““Szus%( ?sn(v ‘N;{)/l’i)_

X (Z Yoi (W5 — N;F);’N;f). O (2.108)
G 7

Mormo eme ymopoctaTh samach (2.106). [daa aroro Beegem
B IPOCTPAHETBE CocTaBOB {BeKTopoB IN) CRANAPHOE MPOHIBEjE-
Hme, koTopoe Gymem obosmagarn <|>:

(NN = 2NN/ VY (2.107)

Hanprmep, AIs peakli®E KaTaluTH9ecKoR msoMépHsanmm A +
+Z=AZ=BZ=B+7 o9ro crauApHoe npodsBefeREe Gyler
WMEeTL BHI,

;oart r At r oA rooart 7 ‘
NN, r Nghg NN, NyolVsn | ABZNEZ

# n : U
N A

(N|N"y = ¥ = ¥ ®
Vg Ny, Naz Nz




Ero momuo wsofpasurs B, warputmoll opme A&
¥ |N'> ={Ny, Vg, Nz, Npy, Npg) %

M/NY 0 0 0 0 Ny
0 UNEO 0 0 | .|¥
x10 0 /Ny 0 0 % [Ny,
0 0 0 1/N%; O Nyg
0 0 0 0 UNE N

Mommo oGozmaunts z; :N,J I/Nf . Torga craxaproe npoms-
sefienne (2.107) npamer supg

' 1 4
(NN = Xz, (2.108)
\ rall
@opuymy jus xumefimoro mpubImmerTs B CIYYAe IIOCTOMH-
HOro 00'beMa MOMHEO 3aLHCATS TEIePh B BUje

dlv —‘ .
e S%wtys (ys| N — oy — ng:‘% Yo | N — Ny,

(2.109)

Bpemenroe namm cranapmoe upomsmenemme ¢} obmagaer
BCEMH cBOHCTBAMI OOBMHOTO CRANAPEOTO NpOHSBENeHHST (em.,
Hanpumep, [44]): _

1) cummerpmanocts — (N | V'S = (N | N,

2) Gmruneitnoers — (V- BN|N"y —a( N [ NS BN | NS,

3) HomomUTEILHEN oupejiereraceTs -— (N | N> =0,(N | Ny =
=10 rorga m Toxrko Torma, rorma N = 0.

Honesysen sTEME cBoficTRaw, HOXAMREM, U70 BCE XDaKTe-
PRCTMYECKIEe KODHW MATPHNE! NWHeHKOroc Npubmmmemnss mefi-
CTBATEILHEL H HENONORETENbHB, 2 XaPaKTePUCTHUECKHe KOp-
AIl e¢ OPPANIMIENNA HA NHHSHNOE HOJNPOCTPAHCTBO, TOPOKIEI -
H0®  BERTODAMI Y, o OTpHTATENBHBI, OB03matEM  MaTpumy

THHEHEOTO HpUOInmKens L:N=L(N—-N*%. Dra MaTpHIa
ofaaiaeT BasEKHEIM CBOHCTBOM — CAMOCONDIMEHHOCTRI0 GTHOCH-
TeIRHO BBeJENHOI0 CHANAPHOTO OpomsBemenda {|): mma mmo-

ooix N, N/
LN |N"y = (N|LN".
Heltcrrurentro,

NN = — 8 Sk (o, | V' (3 | Ny —

—V 2 wg{ve| Ny {ye Ny =& N | LN,
o}

{15



Kopai caMoconpaHeHH0T MaTPHIHL BCerIa neﬁcqrmwemnm
(aTo xopomo wWsmecTHm (dart — M., manpumep, (501}, Tux
NOKABATETLCTBA OTPUIATETRRON onpexereEgocrn L 8 momupo-
CTpamcTBe, TMOPOIACHHOM BEKTOPAME Y. o, HE0GXOTHMO I Mo~
CTATOUHO TOKa3aTh, 970 Vs, |L Vs.o0 <0 npu amboM § HIM
g. TTonyzaeu

el Eysd = — Swi (3| p* — § 2 Py wy (Ve | 700 —

e

— V2w e[ v <0,
a

rockoasry nee we > 0w (p.]v2 > 0. Awazoruuno (s |Lve)<<0.
TMosremy L orpunatensme cmpenenena B IOIPOCTPARCTRE,
OOPOIEHHOM BeKTODAME Y.. Otcoga caegyer, uro N* —
ACHMITOTHYSCKH  yeroiumeag (Mo pudefimoMy T pubdmmnce-
HUI0) TOUKA PABIOBECHS B MIOCOTPANNHKC PeaknER (Ha-
ITOMHHM, Y70 MIIOI‘OFPHHHI‘II{ peaI{ImH—Hepeceqelme TIIOCKO-
cTH, Tapaxaersbuof nuuefiHoit ofoloure Y. . € MHEOMECTROM
HEOTPHIATRILIBIX BeRTOPOB). Jl0CKoabKy coficTBeMBLle WHCIA
neficrsaresnnnl (L camoconpsimenal), HeBOBMOMEBI W 3aTY-
xalorque womedanua, N*— yeroitumpuit ysea. Bo mcem mpoer-
paucree cocrasos L oTpHUATEALHO TONYONpeleels — EMeeT
u myneeste coferredinie wucna. CooTBeTeTRYIOUIHE HYyJeRRIM
SHCHAM COOCTBEIHEIE BEKTODBI BCTL BEKTOPBI, OPTOrONANLHbLE
BCOM 'Yﬁ ¢ TAK Kay

<'75|Lv1’> “""SEWS <'Vs w‘r—V}. U/U<TUE$>

2 PABEHLTBO HYII0 JOCTHTAGTCI TOTAA E TONBKO TOrga, KOrga
pslx>=0u {ys| x> =0 gna scex s, o.

Mzer Jomazanm, 9ro gofag OMOMHETEILHAR TOYKa JIeTaATk-
HOro papHoBecHd V¥ AcHMITOTHUECKH YCTOHUHBA B MHOTOIDAI-
uuxe I} (game sBaAgeTcH «YaIOM#»), a4 B ACHMITOTHUGCKE Vo
TOMYNEOH TOURe DPaBHOBECHA, NoCTPOeHHOE BHIUIE AHCCHIATHE-
#oH (pyHEIMH G, DOCTHrapTCa MHNUMYM cBOGONHOH aIepruu,
H ToURA MuHEMYMa enmucrsenva. Oreoga nomywaer, aro N¥ —
TOYKA MHHEUMYMa (& W eiHHcTReHHAA MOAQMHTENLIAT TOYKA
JeTalLHOTo pasHoBecHA B 1.

ARanormuHbIe PACCYyRISEUA MOMIIO TPOBECTH M INA Peak-
nuil npn mocroAuEoM Aapaefuyn. CIeNyeT TONBKO RREGTH HOBOE
CHANAPIIOS NPOM3BeNeHWe (UDPENONATACTCA, 4TO TA3 Heallb-
ubtii — PV = Nogw 87 ):

(N, Np = (N [Ny — (ZNTHZNT) /(Z0),
| ' (2.11)
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a opuyist (2,109} ocranyTtea (ez Ea3MeHeHNA, cIeyeT TOMBEQ
perapath B HEX <|Jp BMecro {[’y. [ma peawrum wararnTHue-
CHOH M30MepPHBAINA

N N Ny NN N, N
<'17V] N’>P _ ATTA ) ;- Z 'Z AZ” AZ ’J“
NE w‘* ToNr N
- A B Z ‘TAZ
NpoNpg (N, -+ Np) (M, +53)
- =3 - o i
Npg Ny + Ny

dopmyry s crazapuoro mpomssemenmn <irp (2.110) momumo
NepenwcaTh B BAMNE

NT. NT :
(NINSp = (V| Ny — M— (2111

i
?\'DGLLI

e Nogu, ]\Umm N g — wncio monelf semecrsa B Tazomoil ga-
36 IS TIePBOTO, BTOPOrO ¥ DPABHOBECIIOTD COCTOAMNI COOTBET-
CTBEHHO. )

B orzuwme or <{> cramapnoe mpomzrenenme {|)p BEIpOEAe-
mo: {(N*|N*¥)y=0, mo N* —epmucreeliioe HARPABIENNe ¢ 3THM
cBOficTBOM: B IEOCKOCTH MHororpanumka [ {|)p NoTOMRETERLHO
ompeneaenc. osToMy BHBOTH 0 enmucTBeREccTH B D w acmy-
NTOTHYECKOH YCTORUHROCTH TIONOAATEIBIION TOUKH NeTAIBHOTO
paBHOBeCHs CHPABeIIHBEL U A CHCTEM C HOCTOSHIEIM FaB-
JeHMeM,

Urax, B UPEZTOMOEHII BaROMA fiefieTBIA mace/ gelicTsyo-
EX UoBepxHocTedl W3 CYIMECTBOBAIL XOTA GBI OEHOME TOMKH
MeTAILHOTO PaBUoBecHA ¥ ¥ Momyvaem:

1) B RammRuOM MEHOTOTPAHEKE DPEARIHH CYIIecTRYeT emull-
CTEeHHAS ¥ ACUMNOTOTHUCCKH YoTOWUNBAA WOJORHTEIBMAA TOT-
K4 NMeTalbHOTo PaBHOBECHA,

2) [OMOMRATENSEAL TOTKA AETAIEHOIO PABHOBECHS — YCTOH-
wuBLI yaed, saryxaionire KoaefaHnT BOMUAH Hee HeBOBMOMEL,

3) cymecreyer BplOyKIag QyuEIHA G, CTPOTO BHUYRIAL
B KasENoM MHOTOTDAEHEKe peakiEd I 06Iafainlmas clenywo-
myM cRoBCTBOM: IROHBBOLHAL G B cmay cucreMsl guddepen-
THANBENX YpaBHENHH XUMHIeCKOH KHHETHEH ecTh

:

' wfr w
%f—:SEwsln(—J: quwaln )= 0,
8 a

\ H}S 1w

[

OpHUYeM DABETICTRO HYXH JOCTHrAeTCT TONEKO B TOIHAX OeTalib-
HOro PaBHOBECHI;

/l) B T\a;IUIU'VI MITOTOTPANHIIRE PeakIlii ToJdoMETeNLHaA TD"IJ
Ha JeTadbEOre PaBHOBSCHSZ eCTh TOUKA MHMHHMY Ma G '
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5) cyIDecTByeT ckalApHoe mpoussefenue (|, IembporRuen-
HOO H TOJOMHATEILHG ONPEeNeJeHHOe B TIOCKOCTH MHOTOT]IAN-
HEKA peaRuuH (OOZNpPOCTPAaRCTEE, NOPOMIERHOM BEeKTOpPAMU
Ys), € UCHOONL30BAHMEM EOTOPOrO0 MOIKUO BaMNNCaTh IHHRRIOE
npuiamaeHne B BHIS

Weg = — Wag {Psa |V — N¥, (2.112)
ay ; : " * «
aE T S gw:'VS<1’SIN”AT">_ Vzwa'\’Gﬂ’ﬂNkN')v

PHe Wy = Wi (%) = wig (). Dyermmn (N — N* |V — Ny
ecTh KBafPaTHHMHEH IMen g pasdodeHus G B pap Teiuropa
BONHSH TOUKHE PRBHOBECHI.

Jnsg peakmwit mpn mocTodHEOM 00nheMe

G =Gy — Efv( ___1); (2.113)

=1
(N|ND = (N|{NDy = 2 (NN NY. (2.114)

Jng peaRIHN IIPH MOCTOAMFOM KABISHOH

I Cg \ TH( “NH
G:GP:ZA‘;_ID -F) 2\ \1 a\n*‘i =
i i

i

‘ » : W A0
= MNIn| | —In I - XN I —1] =

NTH 2 AT I
N NT : NI
=Nt e M,
i - i ofig i g
(2,113)
' e NSsm_ HHCI0 MOTeld BelyecTBi B rasz0oBoit cpase'
(N|N'> = (N|NDp ZZ(A WV )/N*
i=1
—(Za) (N7 j(3a7) = 2w/ -
_"( rl‘ Oom)/i ogu.t- (211(3)

Ecam me cymecTByeT IPaumYHBIX TOUEK I[GT&JIE:HOI“O PAaBHO-
pecua, t. e Tawus NV, ure meworopoe N; =0, & wso( 5} =
= w; s (e*), 10 B MI0doM MITOTOTDAHHARE DPEAKIHA H3 A0GBIX
HAYANLIBIX YCIOBHA pellleEme YPABHEHEH KHHeTURH CTPEMHT-

118



CeA K eAUHCTBEHHON TTONOHHTEdIBION TOTHe HeTANLUOTY paslo-
pocEa J¥YF, mpu ¢ — oo,

B revermme meroTOPOTO BpeMeHH YIYCRANACH HA BENY BO3-
MOIEHOCTL NOABNEHAS TPANWYHHX TOYeR pasmopecHd. IHa sry
posMomHeCTE ofpatud summanme A. V. Bomsnepr (1973), yxa-
BABIIMH CIeIYIOINYH Npo6GIeMy: MOMeT TW CHCTeMa W3 II0J0-
FHETEALHEY HAYAMBHBIX VCIOBHH TpUATH K IPAHHIHON TOTHE
paBronecHa (MMeTh Ty TOTKY W-TIPelleTbHOH)?

T'panEYiEe TOYKH PEJKO, HO BCE JRE BCTPEYAIOTCA.

Hanpuyep, paccMoTpuM cHeTeMy Tpex memecTB Aq, Az, A,
I pearmmi A, T A, ¥ 2As Ay T A= 2A,; Av= A, B sroll
cucreme Toura (N, 0, 0) senmercs Togkoll meTanbHOTO pasHO-
BeCHsA: 0YeBENHC, Tre ecan N, = N;= 0, ro HE ogua w3 peas-
oui #e @feT — wf’ :wl_:"—w-gl- :w{:w;"=w§ =0,

Hegaeno - A. H. Toplamm ymanmock DoRasaTh, ©T0 ® IIpH
HATHMAH TPAHAYHEX TOUER PABHOBECHT H3 NIOOBIX IIOJNOFKH-
TeJALHBIX NadaXbHBIX YC.T.[OBHﬁ peHIeHHe ypaBHeHHﬁ KAHeTHHA
CTPeMUTCS HPH §— 00 K HONORATENBEOE ToUKE NETANBHOIO
PRBHOBECHS, CYIecTEOBAHEE RKOTOPOH mOpepmolarasTcd  NPHI-
© OHIOM JerailsHoro pasHoBecng, Booluie, ecam ecTh mOXQIEA-
TeNLHAad TOUKa NeT4ABHOF0 DABHOBECHs, & HATATLIBE YCIOBHA
Tarske NoA0RATeALHsl (ece N> 0), To mm ma- oimoro Belle-
crea V; me ofpamaerca B () Bo BpeMA PEARIHE i He CTPeMHTCA
B HYNKQ OpE ¢ — oo,

-3.3. TepMonmHaMuYeckie OTPAHAYEHHS
HA HeCTANWOHADHOE ENHETHICCEOS [I0BEICHTIe

B upegsiiytuesM TyHsTe BReneisl (OyHRImA JlAmymnosa s
YPABHENHH XEMHIecKOH HUHeTHKE — AACCANMATHBUBE PyHEIHK
G. Bemnuwtia RT(7 wMeer cvvicn crodommoil sreprmun, Tak Kan

¢ <50 m paBeHcTBO JOCTHTAETCH TOJNBKO B TOUKAX HETATLHOIO
PaBHORECHA, A A NoGTpoermA (7 HOCTATOMNO TONBKO BHATE
MOXOFKCHNE PABHOBECES V¥, 10 CYIIECTBYIOT OTPAHNYEHHA WA
HECTAHOHAPHEOE MOBEABIEe 3aKPHITON CHerewBI, He 3aBVICALINE
OT Mexaunmsma pearnmrd. MHmenno ecnn mavaapHeE  cocTaB
N == N* 1o ppyroil cocras V' momer DeamHsoBaThCZ B X016
PEAREHE TOILKO B TOM CHyIae, ROTMIA ‘

a) N' ypopizersopsier TeM e OalaHCABM COOTHOIICHIAM,
gro n N — ZaijN; = Xyl pu modux j

T T B

1760911 '

6) A'N' = AN, (2.417) - G(NY<G(N). (2.118)

IMocrenmee osmagaer, 970 GyHEROEA (— MOHOTOHED YOLIBAID-
IMas BOIb pelllenntl YpasHeHndl KAHeTHKR.



CucTeMa MoteT IONACTE ¢ TeTeHHMEM BPEMOHNM U3 TOMHI
N v roury N gonpwo B ToM cuyuac, wovia G (V) < G (V).
Ho 970 me egmucrBermoe orpanmmdenke. PaccMorpaM BHOBB
CHCTEMY W2 TpeX H3OMeDos (u3oMepHaaudd Oyrewos): A, A.,
As Bagapmvest TOTROH TETANLIOr0 PABROBECHT COTMACHO [461:
npm 230°C Ny = 0,14; Ny= 0,32, Ny— 0,54 (npunaro mopmu-
porounoe veaosme N, +N,+N,=1: N, +N,+ N, =const—
SAKOH COXPAHBIES),

B aroM cayuae

G =N.(n¥,/0,44 — 1) + N,{In ¥,/0,32 — 1) +
+ N,(In N,/0,54 — 1) = N, 1o ¥,/0,14+ N, 1n N,/0,32 +
+ Ny ln No/0,54 — 1

Jdupmn  yposua G (mx  ypasmemmz ects GIN} = const)
B rpeyvroavuware N, - N + Ny =1 usobpamenst ma pue. 2.10, a.
Tipu g =% min G (¥) ma rpagmue D ammma G (V) == g nepecraer
OBITE BaMKUYTOR KpuBOil, a mpm g 2> min G (V) muuua yposus

N g==

. G{N}= g pacmapaercs Ha HeCcKOTbKO OTpesros wpHBoH. Ham-
OHH W3 BTWX OTPE3ROB PAsOMBABT TPEYTOTBHEK Wi IRE TACTH —
B opnoll ma wmx G(V)>>g, a B upyroit  ecrs Touwmm, rae
G (N} <Cg, 1o moryr OmMTh TAxsEe B Takme TOYRE, Tie & {(N)>g
{pmc. 2.10, 6). U3 sropoit obractn (pme. 2.10, ) monacts B mep-
EYI0 B XOTe PeaKUHE Ile VIACTCH, JUKe eCJH B HAYANBHLIN MO-
menT G (N) > g. 910 cBAsalC ¢ HEBOBMOMHOCTLI) A PelIeHudA
VPABHEUNH KETeTHRE nepeceds kpupyi G (V) «@mamyrtpie, nepe-
xoma w3 obmacra 1l B ofzacres | (em. pme. 2,10, ), Ilpr srom

HapYIIEIACE O8I MOHOTOHHOCTE (G BIONS PEIHeRNA,
L
&

SiN<g

s é{N}(g

\
N

\\_”“_//
SN g

!

_ My
Pue. 2,10, TepMOoTUumaMAEYCCKEE OIPANHYCHES B JHHAMHEEY XAMOYe-
CHUT peaRITHH.

o ~- TUHWA ypoRHa ¢VHELMR O @ CHCTEME TPEX H30MEDOB, 6 — HecwsIsfoe
MHOMECTHD YDORHA, & — HEeBORMOMGHOCTL IIEPEeX0la  CBAZSHOH HOMIOREHTEHL
MHOWIGCTUA YPOBHA.



Herpyauo BEERTL, GTO B BepIIMHe MIIOTOTPAHHERA DeAKIHI
G HOCTHTaeT NOKAIBHO MAKCHMANLION0 B3HaTenHsd {0 CcXNEm-
CTEHE CTPOTOll BRUYKAOCTE (f W TOTO, 4TO TOUKA £¢ MUHFMYMA
foToscaTensa), LloproMy BOMEAN WARIOH BEpINMHS, & TaHAL
BONERN WeROTOPHIX TpaHel MOMKHO ¢ TOMOINLI (JyHKRIHMA &
CKONCTPYHPOBATh 0OIACTh, ¢HeHOCTYIHYH H3BHE?. Pasfepem
OTIEIBHO CAYIAdl OFHOH BepPOUTHEL, & NOTOM OTASNBNC Bomee
. PPOMOBKYIO 0OLIYE CHTYAillI.

Hyers N°— peplimEa MHOrOTPAREEEKA PeaRIHiL. OBosmaumm
sriyonamme us Tee pebpa di, ..., de Ha wammon pedpe G —
eTporo BEITYENas (PYARMAS, TOITOMY ¥ Hee CYUECTBYET exil-
cTBeHHAZ TouKa wunEMysa wma oy O00sHAYEM COGTEETCTBYHO-
mee MuREManproe smagenue G ouepes Mo

M =min G (). (2.149)

Nzd,
Hanfoaemee uncio w2 M; ofospavmm E(ND): ,
&(AN") = max M. (2.420%

1€igh
(BsHas KOMRMOHEHTA (¢RyCcOR») moBepxmocti ypoua & (V) =
— ¢ {N®) ormenser suyrpum D ofracrh menocTyniocTH BOMH-
s N°. Ho meobxommMo 3amath a1y 00IACTH HePABEHCTBRMI —
ONHOTO HEPaBeHCTEA G(N}}E(NO) MOMRET OBITh IeJocTa-
ToUuro, TAK KAk noBepxuocts & (V) = S(NO) QOLIUED COCTOHT
13 HeCKOMBRIY KOMIOIEHT (4RYCKOB»), a HaM HeodX0onuMo

] o .,
oreaTs ofuacth pGausy ¥, 0THEIsieMyI0 OMIOW KOMROMENTOL.
[MToaTomMy moeTynwM clenylonjaM obpasom, OBozHatmyM MITOME-

¢TBO Beex pepmimm L), HCRIIOMAd N mepes N°. Tar Kak
e (N°) — MakcHManBROe 3uaMeHme MOHHMyMOB (yHKIud G Ha
perxomamex mz V' peSpax D, ma mampom @3 o i=1,..., &
cyITecTsyeT XoTA Gbl ofEa T10uKa (Ho we Gotee BYX), B ROTO-
poit G (V) = e{N'). Bossmewm ma KaxkmoM dy TY E3 3THX TO-
der, KOTOpPadA pacmoliiomeda Oamite X N° w ofioswasmM ee e
(ecam Takas TouURA ofEa, To oHa u Oymer e). Gaeayomui
mIar — IIOCTPOeHMe BBHITYREOH obomouxn {conv 0T CONVeX —
BRITYKEbI) MEQAECTBA, COCTOALErD M3 € I BGeX BepmHH L),

e cosmamatomux ¢ N . _ _
conv (-’ﬁ’ U {es o ea) ) {2420

TloeTpoene REIMYEIGH 000T09KE COCTOHT B RALAUMHA €8 CHCTE-
Mol JAFeHHBIE TepaBellcTs (970 TENWTOAN 3a7a7a B SHAEHETION

124



[POTPAMMUPOBANEN — cM., mampumep, [45]). B mpocreumx
CIVUASIX NOCTPOHTL BBRIIYKIYIO 0D0NOURY MORHO H HeTOocpen-
cTeerue, 5 no6». MomRHo onmearhs BHIYRIYIO 000I09KY H
LapaMeTpHIecK, a He CHCTeMOH HepaBeHeTB. Tak, Ana cucTe-

MBI TOYER &pr Ly ..., Ty WX BEIOYKIAZ 0DOIOTRA COCTOUT H3
ApHeinbx  moMOHmanmil M@ + ... G Ag®g, THR Ay, ..., Ay —
HEOTPHIETEIbERE TUCIA, CYMMa ROTOPEX pasma 1t
conV{®y, ..., kg = {hy F o hgg/A 20 (0=
=1, .. 0hh . A =1}

Onnaxo mis HamEx Uedell Beo0X0AMMO BAKATE BLUIYKIVIO 00o0-
aoury (2.121) cmeremodt mepabesers. ITyeTh 3TH HepPaBeHCTEA
eCTh '

Zj(.N)}rj, i=1,...,9 (2.122)

rae I~ mmuefiEsle (YHKIUM; r; — HEROTOPBIE KOHCTAHTEL
: gl
«Ofnacts megocrymuderas V (N) pGamsn pepmumer N
sagseress 1ax: NV wemnr 5 V(NVY)  rorga w romske Torna,

rorga G (¥) > e(N”) u cymecrsyeT tawoe 7 (1=;j<qg), uro
L5 (JV) < r; _
V(MW ={N=D |G (M) =>e(N') u & (N)<<r; xora Gu
s ogmoro (1< j<{q)l. (2.123)
ITpowanmeTprpyeM crasanHoe Ha TpEMepe cHcTeMEBl U3 Tpex

npumepok (m3oMepHzalig OyTeHon). BribepeM [IA alalmsa
1y Bepumay N, pig HOTOPOH BCA Macca CHOTEMBl COCPeNoTo-
gema B Ay — N, =N,=0, ¥;=1. Bxogguue pefpa cooTrer-
CTBVIOT NBYM BosMomumocTam:, Ny + Ny=1, N, =0 (pue. 2.11, a,
rumoreryaa) o Ny-H Ny =1, N, =0 (cm. pme. 2.11, a, Bepn-
marbueii rRater). Ofosmagmm uwx d; u d; cOOTBETCTBEHHO. Mu-
muMyM (¢ Ha d, mocrETaerci B Toii Towke, rae VN, =
= N{/N:, 1. e opE N, = 0,21, V.= 0,79, 7 pasen
M =021In1,47+0,791In 1,47 — 1 = In 1,47 — 1.

% g [ % & TR '

N =4
k,
: t& i %\
™ M SEELY M
T e o
[ ()
b 1
= H b, & _"_:—1 !
ARER! 174 H
' 1
F 7 §
maY X Y [
aaY - - X . T -
" W A A,

Puc, 2,11, Toctpoenne 00JACTA HETOCTYITHOCTH R CHCIEME TPEX HROMEpOos.
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Awagormawo wa dy mwemwyym G pocriraeres upm NNy =
= N,/Ny 5 roaxe N,=0,37, N.220,63 u pasen
M, =037In1,46+ 0,63 104,16 — 1 =1n1,16 — 1.

Ouerupmo, M, << M., mosromy & (N °) = M,. CooreererBymomas
aunma yposus G ouzobpamena ma pue. 2.11, . Tam me.obozma-
TeHEL TOUKH €; U €5 VX BEOyEKIas 000l0TIHA — BepTHRANLHO
SANITPHXOBAHHEL 9eTHIPeXyroIbHuy. ['opH30HTAILHO BaINTpH-
X0BAHO  eTo  obbeNHHeHHe ¢ MHOMRECTBOM,  3a[[@HHLIM
wepasencrsom G (¥) < s(N”). Bea samrpuxosangag of1acTs
TOYRH () — WHBAPHAKTEA, 2 OCTABNIHECH WacTH IPOCTPAECTEA

s6mmse N° w ects V (N') — mexoman «obaacth EeTocTyI-
HOCTHY.

OmmmeM  Temeps TOCTpORTHEe . 400MaCTH EHEZOCTYIIHOCTIH
BOJIMBE OPOMSBONBEOTO ME0MREcTBA Bepinmi. lIycrs mamo MEO-
skectBo B pepmime muororpamnmka peawmmwm D). Ofosmaumm
P{E) vuomectso peGep D, coefAANIIHY sepImans ws B Ipyr
¢ npyrosm, a K(F) — umuosecteo pebep I, coemmmammiux aie-
veHTH F ¢ sepuimramm, we sxopaumumm B E. Ham ® mpewmge,
ayers My = miI;G(N)—— maurvyM & Ha pebpe d MHOrOTpaH-

Ned

waka peaxnud. Amamorom &(N°)  mun mmomecrsa E Gymer
CAYHATL TUCIO
g(F)= max My, (2.124)

dEK(E)

MarcrMagenoe My mia Bmxojlﬂumx us E pebep. Y;(anHM B3
P(E) Bce pebpa, must woropeix M, < e{E) — atm pebpa «paspe-
salTCA NoBepXHOCTEI yposua G (NY=c(F). Ecim cpasen
norysenneili B pesyibraTe rpad, BepUIHHB KOTOPGLO — 378-
smeHTBl £, a pefpa — re sxememter P{E), mnua roropex M.>>
> g(£), ro mocrpoum gum E «ofimacts menoctynnoctay ¥V (£},
KOTOPAZ e MomeT OBITH JIOIydeHa KAk obbefmienme «olma-
creil HepocTynmocTH» A nmogMuoskects £ (rpad) maseiBaercs
CBAZHBIM, eCJM W3 JM000il ero BepIINHB MOXHO HPOATH B 10~
Ovio Apyry®o, SBEETAsCE Io pedpam). Bmﬁepeu HA Raixmom ped-
pe d= K(E) roury ey, s I&OTOpOH Gleg =e(E)., Ecnm Ta-
KEX TOTeX EeCKONBKO (ZBe), To BHIDepeM m3 IHX Oammalmyo
R BepmmEbe f, Mz Koropoll Bxommr sro pebpo d. Ofosmayum
'E vnomecteo pepmun D), me mxopasmmx B E. I]Uc'rpomux {omm-
© mEeM  JNEHefHbIME HepaBencmamI) BRIIYVENYIC 0f0I09IRY MHO-
HECTHA

EUlelde K(EN, (2.125)

00BenHEAT F ¢ MuomecTBoM Touel ¢y npu d=K(E). Ilycrs



aTa BHOVRIAT ofoXoTra zapaercs mepapemertsamm LN} =7
(=1, ..., q). Goorsercieynian F «0fIacTh HeMOCTYIHOCTH
V{(E) wmomer 6876 ommcama Tar: [V mexur B V (£) Torpa
E ToAsKe TOrfa, Korga G (V)>Z>e(F) u maiimercd XoTh OXHO
taroe j (1 <{j<tgq), aro {; (N)<Cr;, T. 8.

V(E)={N|G(N)>>¢e(F) u xora 65 fas OJHOTO
ES VL E (2.126)

Iua pasapanslx £ pesyIbrarhl QHATHZA CHCTEMBI -TPEX M30Me-
poB mpejerasiensl ma pme. 2.11, ¢ — e JpecH BeprHKAILEO
JAIITPUXOBAIR  BBITYKJIAML 060.T[DIH{£1 KOHEUHOr0 MHOOMHCCTEA
{2.421), Topusontansne ero ofhegurene ¢ MmuomeceTsom & (V)<
=& (), Bee JAINTPAXOBANNOE MHOMKECTBO  — HHBAPUAHTHO,
a ocTapNenHas THcTOM ofmacts u ects V¥V (F). B srom npm-
Mepe Beerd MIA  TeThipex MHOMECTB BOSMOMEO TOCTPOBHEE
«olnacrell HeJOCTYITHOCTH», KOTOPHE He ecrh O0BeAHHBHEE
«obmacrell WOMOCTYIHOCTHY NOAMAGHKECTE, Tpw MHOMECTBA CO-
JepskaT 0 OXEONK Bepmimme, a derseprce (puc. 2.11, 2} Brato-
TaBT fIBe, COOTEETCTRYIONIEE CAYUAAM, KOTNa BoH MACCA cocpe-
noTowella B A; waw B A,

TepMogn HAVMHUECKHE OTPANNTEHNS Ha EecTANHOHAPHOE K-
HeTHTIeckne IOBeEHAe MOIREO cOpPMYINPOBATE TAK: eclIH Ha-
TausHsil wepasaosecisli cocras ects IV (0), To B xopme peam-
UM He MOMKer BOsHEEHY1h coctas IV (f) (2> (), mrs motoporo
G (N () =WV (0); EpomMe TOTO, HeBOZMOJKHO TIOABNEeHHE
COCTABOB, NEMMAIIUX B TeX «o0XactaAX HeJOCTYIHOCTH?, K KO-
‘ropeiM mEe npunagmemur N (0} (caepyer mepefparh Bee «ob-
JACTE MeoCTYNIIOCTH?, TIOGTPOeNHde KOTOPEIX OTHCAH0 BLIEE).
Hpyruymu ciaosamm, cyiuecTeyer pax «ofunacreifl HeIooTyrHo-
crur. [na aroGoro mawansworo cocrasa Y (0) ecrs ofxacrn
HeFOCTYIEOCTH, K KOTODEIM Ol He rpunamiestar. B xome peax-
[UE ¥e MOMReT DPealuacBaThesl CocTaB me sprax ofmacveti. Hpo-
Me TOTQ, IS PealHayIOUIHXCA cOcTaBoB Y NONMKI0 BHIIOIHATE-
ca yenonme G (VY <l G (V).

TEIHHM 06])&1301\‘1, O 3aRPBETHIX CHOTEM, HCXOIS M3 HM3BeCT-
HOr0 DPABHOBECHOTO COCTABG H HATANDHEIX VCIOBHE, MOMHO
yKa3aTh TEPMOAHTAMITYeCKH 2AUPENIeHIyI0 00aacTh — 06HACTE,
B KOTOPYIO HE CMOMHieT TOEACTE PELIGHNE YDABWeNWH KHMeTHRH
(2.33). Ha opgolt mepuinmel MEOTOTPAHENEA peakdil HOKOTIR
HeNb3d HONACThE B HEKOTOPYIO0 TOYHO OUPEJeNeHHYI ORPECT-
woerh gpyrofl. B wacrmocTH, ecAm B RadecTBe HCXOTHOTO HAM
maHo HeRoTopoe xummdeckoe BemecTso A (100%), To B xone
PRAKIIAE HEeAL3F MOIYIHTE HE TOAbRO PEARIHOHHYIO CMEch,
DOJHOCTHI COCTOAMIYE ua npyroro semecrsa (100% B), mo w
IpeBHIcHTL HeHOTOROe onpepernetmce comeprkanme B. aa ou-



ol PeARTHHE B RAYecTBe KOHIENTPATEH, KOTODHE Helbid Tpe-
BBICHTL, BEICTYHAIOT paBEoBecHEle, [[IA 3eCKOALKUX peamIil
CHTYALMS VeIoRHAeTeH, AHATODHIHEe ¢0DEACTH HeJOCTYILHG-
cTH» CyIlecTByI0T BOMHBM HeKOTOPRIX Tpaked u, Goxee oo,
MHOECTE BepIinH U pPedep MHOTOrPAHNHKA Pearlu.

FanosH e TepMORMHAMATECKIe OFPANHICHES Aa H3MoHe-
HHE COCTABA B X0 CHOMION 00parTHMol peaKOWH, BIyLIel o
'HeHZBECTHOMY HAM MeXAHH3MY?

1) MS MOA0ARATEIBHLIX Ha‘laﬂLHLIX T[aHHLI\ HeNL3A. HPHHTH
H TPAEEYHBIM TOYKAM, T. 8. B XojI¢ DEaKIHH Helb3d IOIYyIHID
])eaﬂm-mlmym cMechk, B KOTOPOH TMORHOCTLI OTCYICTREVET XOTA
OeI oamo m3 mexopuex semects, (Ha ocwose akcmomaruxu Baa
[46) aro 6bino noxasamo B pabore [47]).

2) rpAHUTHbIE TOUKH e MOTyT OHTD - r[pe;genmmmz b iz
peIUBHIfIH, a9 aIHACH "3 NOROMHHITEIBHBIX HaYaJIbHBIX
JAaHHIBIX,

3) OTCYTCTEYIOT 3dTyXallie HoIelalms BONASH TOURH H2-
TAABHOTO PABHOBECHS;

L’l) 0 3aJanHoOMy IMOAOMREIINK) TOYRM [EeTalbBHOoro PaBHOBE-
CHA H HATaJLHOMY COCTABY MOMHO, HCIIOIL3YA OOUCAHHYE
BLIIUE OPOUSAYPY, cTPouTh ofXacTh COCTABOB, KOTOPbIE He MO-
ryT BOSHHKHYThL B XOH8 PeaRITHIL,

3.4. Orpanmyenns 5o HeCTAUMOHADHOE
KHHETIHECK0e OBEeHIe, HATATASMBIE
MEeXaHU3MOM PeaRIHE

Ilyers #@gpecrio TONOMEHHE PABUOBECHS W MeXAHHAM Deax-
mun. MoReao menonnsoBaTh HMewmyres aHopManm (CoHeoR
eTaIHil W HOHCTaETH PABHOBECHST fs{y’ks_ ) I TIOCTPOSTHS €Y~
mecTBellllo 603[83 CHNLHEIX, TYeM TB}')}‘-‘TO,}IHTI&]I\'II'IIIBC.I(I/IB_.. orpallli-
TeITHH - Ha HecTalmoiiapHos TIOBefenme peariru. He Bpanasch
B TeXHUIeCkEe MeTAN, ONIII6M HOCTPOeHNE 9THX OrpamHTeHH
Ha OPOCTOM OpPEMEepe — NI Bee 1ol JRe PealOuH H3oMepHUaa-
i r-GYTeHOR WAy OKUCHI0 &IIoMEHHA, PasofneM MHOrorpam-
I-fPI‘I{ peamum HOBBPXHOCTHMI/I pﬂBHDBBC{[’IH OTHOCIIBIBIX CTa-
mutt. IlonyemsmuecAd wpm »Tom o6xacTH IIA30REM OTCERAME
(pme. 2,42, a), BAyrpE RammoTo U3 OTCEKOB BCE CTATHE HEYT
B OIpPeNelelnoM MANPABIEHHI — CROPOCTE  RaMZoH crafguu
umeer (QURcHponamakE 3Mar, (603mavam HANPEBIEUHE, B KO-
TOPOM WHET DPeaKlHsd, CTPeIKOH, MOMSHO COIOCTABHTL KA RIOMY
OTCEKY OPHEHTHPOBANHLIE Tpad IPeHMYIIECTREHHEIX MAIpPaB-
Jenul, Kok mMaolpameno ma pme. 2.12, a. 3mecs A, > A,, ma-



Puc. 2.12. Cactema Tpex As0-
Mepos Aj=Apwx A=A
0 — OFCERH H TPOHMYLICCTREH-
HEIE HANPARJISHHT pOaRIII-:n;
6 — MOCTROCHAE MHHMMANHHOTD
-LIJ'T’IHUHDIT&H.THOFD MHOHECTRA
J(NY; & — mumuectsa  J(N)
pLon g MEeXaHHSMOB IJGaHU;Hﬁ
Ay = As, A=Al (PODHBOHTANID- .
Ham ILOTPHXOBKE)Y 1 A=A,
Ay #=A, (PEPTHEAJILHAA IITPH-
XOBHA).

UpHMep, O03HATAeT, YT
oIa m0foTo cocTaBa M8
AMHOTO OTCERA peaknud
A, = A; mmer B ¢ropo-
uy ofpasopamma A, N3
A,, mwrm, ¥ro TO e ca-
‘ moe, w0, Mommo sa-
MeTHTE, uTe rpadEl fifi  BceX OTCEKOB, HR0OParmennbIX Fa
puc. 2,12, aMaEIBIHE — HeT cXEeM.

Af_"""""“’q2 ,41-1———-—-—,42

NS NS

~ [Ty
dro obmmit garr. Ina mowomouaerymsposx (umm neesgomMono-
TMONBKYNAPHEIX) PEaKUEH rpadbl, COOTBETCTEYIOIHHE OTCEKAM,



anmIIEIgEl, . AHaJoruTHoe ¢BOHCTBO JIA CHCTEM, B KOTOPHIX

gcTh Om-, MO0 TPUMONEXYIAPHEE DPEARIIE, BEITTALINT HOCKONE-

o Gouee cnowmmo. Bro momdo copMynmpoparts TaK! €CHH CO-

HOCTABUTS Kasmkgovy pedpy rpada npervyloecTBeHHBIX HATPAB--
Mennil PeaRIMH INH KAKOro-1#00 0TCEeKa TMOMOMMTEILEYI0 KOH-

CTAHTY ¢CHOPOCTHY % M BAlfNcATh YPABHEHHA XEMHIeCKON Ku-

E6THRHE ¢ TAKEME HeoGpATEMBIMI CTaTHAME, TO OpH [+ oo

Oymer moTyieHa Hepearﬂpwomaﬂ coriacHo 5Tof cXeMe cMeck. .
Haupimep, oast exemsl A+ A, — Ay, Ay~ As+ A, ypaBHeRNR

OyIyT EMeTh BHJ :

‘Ni == *nlﬂlNiNg; j\‘fg = Rk;f\n'erz -+ kzi{:g,

H upw t— oo MOXyIHM. Hepearupyiomyo cuech N, w N, Ipad
HPeHMYIMECTEHHBIX HANPABIEHHI COOTBETCTEYET HANPABIGHEI0
mepexods WCXONHBIX KOMUOHEUTOB B OfL0 BelljecTBe Aubo B
CMECE IHePearupyIoilny KOMIOHBHTOR.

Jpyray cnocofioM 570 ¢BOHCTBO MOIKIO ONHCATE CNEHVED-
mrM o0pasoM; BHIYRIAA 000I0YHA MHOMIECTEA CTEXMOMETDH-
4ecKHX EBeKTODOB Nas pebep rpada OpeHMyLIecTBEHEBIX Ha-
mpapleHuil, 3AMMCAHHLIX KA eCHIH 0O 5710 OBLIN [OpAMSIE
PeaRmEw ¢raguid, He CONEPMET HYIE — He CYDIBCTEYET TAREX
. HBOTPHIATENBHBIX Ry, ..., Ay TTO

]u1+...+»7‘.-q= 1, Ayt +?‘aq7q—0

MossHo TPaKTOBATE 3T0 TARME B TeDPMHHAX ABVEOILEOIC
rpaga Mexammsma peannuu (em. § 2).

B RamgoM 0TceKe OMpejeNeH BHAE BCEX W, ; — H3BECTHO,
KAK08 H3 HePABBHCTB: W o= 0 MIn w. < 0 myeer Mecro i
€0CTaBoB, JeyRammx BHyTpu merd. [losromy B mofom oTcexe
MEI MOMEM BANHCATE! Ys o' W o= |W; o¥s ¢ S1ED We o THE
sign w,, «=1, eenw w, >0 u —1, econ w, .<0. Beamumna
signw, ¢ ompenendercd TONLKO OTCEROM I HE MEHAGTCA HpPH
H3MEHEHAH COCTABA BHYTPH Hero. Tak Kak KOHCTAHTH CKOPO-
CTH He m3BecTHHI, |w, .| mawme me wm3BecTHO, HO MBI MOEeM
BATHCATE:

g‘ﬂ:SZstmssignws—FVEin[%sigan.

3 T
Jro osmagaer, dro EN/di gTemmEr B BHOYKIOM KOHyCe, TIO-
DOMIEHIOM BEKTODAMHE Y, o, Signws s : dN/dt ecre ammefinan
ROMOMHAIMA HTHX BEKIGPOB ¢ LBOJORHTSIBHHEIME Koas(dmimern-
ramu. MaKHO TocTpoRTE Takol KOEYC IUIA BCEX OTCEKOR (CM.

an
cpue. 242, a). Tax Rag gF TUPHERLIRHT ROHYCY, TO A

a06ex EavadbHBX yexopmi ¥° MomEo wocrports 06HACTE,
E KOTODPOH JIRMRHT pelleRHe YPABHEAHH KHHETHRH, BHXOTAIEe
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apn =140 w3 prod Touku. [Iim »TOTO cHelyer TMOCTROATL H3
ToyrH V', Ra® M3 HyMA, BRIIYRABN ROWyC, M0 DOMAKISHHBIH BER-
TORaMM Ye oSigN W, o [IPOOIKER 5TOT KOHYC J0 TPaHHIB OT-
cea (ca. pme. 2.12, 6), meofxoamMo m=3 ToueH HepecevyeHms
¢ TPAHMUGHE HOCTPOHTE KOHYCHl, COOTBETCTBYICIOHE COCEIHHM
orcexam, w 7. g, Ha puc. 212, 6 mowasaua snpouenypa mo-’
CTPOEHHA TAKOTG MUOMKECTBA JIA CHCTEMBI TPeY N3OMepoE.
Iepsuiil xouye, BoccTauommenmii wa N°, me samrpuxosam,
MEOMKECTBO, TMOJAYYeHHOe Ha BTODOM IUATe OT TPAHMIHN cocel-
HOX OTCRKOB, B3AIITPHXOBAHO TIOPHAOHTANLHD, Ta TPETHEM —
BOPTHRALDIIO, A & [MOCIelHeM, YeTBEPTOM,— ToauOcThE aa-
Kpaineno © depHsfi meer. llocke weTmreproro mrara HOBHX MHO-
JRECTB He [Ioiydyaercs — mocTpoedne saxamsmpsaercs, [lomyven-
OB MHEOMHKECTBD O-RHBAPHAETHO H COTEPIRHT IIOTOMHTEILUVIO
HONYTRAEKTOPHID, BRlxonauryi ms roukn N Homeamocrs npo-
OeIypPel TMocTpoenuA — ofmui (axt, Bepubili IO MOOHX cH-
cred. Ero gorasaTembcrBo BechMa NIWHHO ¥ 3M6ch He IpH-
BONMTCA.

Hoctpoeance mos rtouku V' muomkecteo (ofozmaumm eto
J(N")  @-mHBApHANTHO NA BCRX CHCTEM YDABHEeHMH XMMu-
tecRoll KUHeTHRH, MOCTPORWHEIX B COOTBRTCTEHH ¢ NATHBIM
MEeXaHH3MOM H MNMeroUuirx jvl* TO‘II{Of;I PABITOBECHA (,‘IETaHL\TIO‘
roi. Domee 10rT0, OHD MHIHMAILEO cPeNH MIGKECTS, ofaamao-
LIHX 2TUM CBOWUCTBOM: BCIM MHG/KECTBO, -HHBAPHAHTHOBR I
BCEX CHCTeM ¢ JRHHBIM MEeXaHH3MOM DEAKIMH H TouKOH pando-
socua, cogepskar N®, 1o owmo Brawuaer uw J (V). B ofmex
cyuae 4 (V") crpomres Taw:

1) mns RaROOTO OTCEKA BHIMECHEAGTCH CATHATYDA — MHO-
MECTBG UHCEN As ¢ — T0 OTHOMY A KaySEOH CTAARM, As o=
== 8igN W 4, dT0 MHOKECTBO 0G03HaTHM A, 4 COOTBETCTEYIOIIHH
BAMERYTHI oTcer — Pa; P, cocromr uz tex [V, mas ®OTOpHIX
ds, ot04, == 0

Py == N |hyoWs g =0 mam seex s, 0h (2.127)

2) wammoMy OTCeRY Pa CTABHTCHA B COOTBETCTBHE BBRIIYHKIBIR
KORYC (Ja, TOPOMEEUHBIE RERTOPAMHE Ay g Ys o7 9TOT KOHYC €O-
CTOHT U3 BEKTODPOR BHNA ‘

E‘rs,o?s,c?‘d&,cv TOe Ioe Tz 0, {2.128)
50

4 CYMMHPOBAEES BeleTcHd IO BeeM pPeakumaM (Beem aHaTemmmam
s, a). HeoBxopnmo samath womyc (), MEMefHBIME HepaBeHcTBa-
MH, DTO TPATHIHOHEAT 3aXa1a 13 JMUEATIOTe TPOTPaMMHDOBa-
uEs (oM., mamprmep, [451), u Mel He GympeMm OCTAABIHBATBGA
Ha MeTonAx ee pemlewusd. [lycrs ori HepameHcTBa HafIens n



mvetor RN [f (N) =0, rme I (N) — xumefiupie ommopoamste
pyuRTHR;

3) CTPOMTCA OHEPANNA, CONOCTABIAINAL RAEIOMY 3aMKHY-
ToMy Muoiectsy M u3 MHOTOTpaNHEKA DeAKIWH NPYroe MHO-
mectro Jo (M)

Jo (M} = J ((Pa N M)+-Qa) N Pa). (2.129)

3neck Tpefyercd AIA KaEHOTO oOTceKa P, HANTH MEOHKECTBO
Py M, cocrosmee mz rtex tovex M, KoTOpHe Iemar B P,
namee HeofXomUMO IOCTPOMTE MHOEecTBO (P, M)+ @, Ouo
COCTOHT H3 ToueK wmmpma IV ~¢g. rme N=P, 1\ M, g =0Q,.
Mrg wamporo N=P, | M muomectso N - @, sagaetca cu-
cremoii mepasencrs (¥} 3= 17 (V). nostomy wmwmomectno M+
+ @ mommo onmears tax:. (Py | M) + Q4 = {N/cymecrsyer
rakoe N' =P, N M, w0

(M= I8 (N mus seex ) (2.130)

(P M)+ Q. cocrour ma3 tex N, mia woToperx waimercs
N' =P, I M, ynosrersopsiomee yemopmo I (N) =11 (N B!
npn awbex . B gacrmoers,

N° L Qu = { N/} (V)= 1 (V") mpm mobom j).  {2.131)

Buyrpernge rowkn (PN M) momuo nmpw moerpoewun me yum-
TEIBATE — [OCTATOYHO 6PATh IPaHIYHEE:

(Pa M)+ Qu=0(P. N M)+ Q4 (2.132)

rge ¢ — cHMBON IIepexofia K rpammme. Bean M sazamo komeu-
HEIM HafopoM HepaBeHcTs (aUbTePHATHBHHIX CHCTEM Hepd-
BercTr), 10 m (PAN M)+ (), ramme MOMHO 3a7aTh HepaBeHE-
CTBEME, Jawe eCII HCXONULIC HEPABEHCTBA YMe HE JINHeHHEL
Criocof ux HOCTpOEHEA 3[ech ONHCHIBATE He OyieM H3-3a eTo
rpovoznrocrr. Ilocrpons (ommcar mepamemersamm) (P, N M) -+
Tt Qa, CllelyeT B3ATHL repecedemme HToTo MHMEecTBa ¢ P, {m0-
GaBUTE KO BCEM CHCTEMAM HEPABEHCTB OIE W, s o= 0 Hpu
TOOEX §, o);

4) MEEEMaTBNOe 3AMKHYTOS O-HHBADHAETHOE MIOKECTEO,
cogepmantee N°, crponres rtak: ommessanT Jo ({N')), moTowm
So(Jo (N, morom Jo(Jo(Jo({NP) & = m Bror Ipo-
necc ofopeercda 3a KoHEWHOe dHCTo waroe. Ha pme. 2.12. 6
THCTOS HPOCTPAHCTBO B 0DbeneHHOH ofmactu ects  Jo ({V°)).
Buecte ¢ samTpuxoBammoil TopH3cHTANBHO 0GIACTER) 0HO CO-
crasister S (S (VD) —ropusontansuo BAIITPEXOBaTHAS
9acTh — TOHUKE, HpuHagmemamme Jo (5 ({V°))), B0 He aema-
mue B Jo{({N°)). Amagormuno BepIHKAIBNO BaLITPHXOBAEA

Bl A fRamemmm® T8 TF Darorme 4 T e o 490



ofmacrs, copepmamanes B Jo(y (o ({V°})), e Bra0Tal0-
wasgea 3 J (S {V})), a noxpamena s wepubli uBer oGXacTb
possix 1ok B Jy ({N"Y) no epasmenmio o Jo (o (Jo ({FON).
Ha cnepgyiomen INare MOBHX TOYER fe TOABIAETCA — IPOLECE
mocrpoenna obpsipaerea m J (VO = J§({N')). Copasegmusocta
PaIH HAJO OTMETHTSH, UTO Ha HOHETHHY BPeMeHaX M 3aKpPHITHIe
CHCTEMEI MOTYT BECTH cefA BechMa CI0MHO — TPOCTO NHIE HX
npegesbHoe Topelenue. llpumep ToMy — BHAMEHHTAH PEARINIL
Benoycosa — HRadoruncroro [307.

Muomecrea J (V') cHILEO WBMeHATCA B 3aBHCHMOCTH
oT mexammsma peakman. lloaromy mommo mposepurs (dansen-
(QUIEPOBATE) THIOTE3Hl 0 MEXAHWZMAX PeaRIMM, HCeIHOIb3yH
BTH MHOMEOTBA! BCIAM NOJdydedd KUEeTHYecKas wpusas IV (1),
N()=N"u N(f) gocrosepuo (¢ yTetom ommbor 3KCIepH-
MeHuta W NPHIATONO YPOBHA HOCTODEPHOCTH) He JTerRET B
J(NY, 710 cnmeayer oTOpOCHTE: THIOTE3Y © MeXauHsMe peak-
UM, COrIAcHD KoTopoll moctpoeno sto Jf (V?). Ha pme, 2,12, ¢
uw300parke s MHomeersa 4 (V') nam cHeTeMBl E3 EBYX HM30-
MEPOR ¥ PARTITYHBLY THNOTE3 O MeXailmiMe peaHT_'E‘HH'. IBYXCTa-
OMUEEX MeXaHHsMOB As == A;, A;= A, (ropEsoNTaILNO 38-
mrpmxosario} mw As = A;, A, = A, (BepruKaneho samTpHIOBA-
Ho). OYeRHNULI PASNHYEA MeROY ITHMH MH0KeCTBAME — GUN
mazte He NepeceRamTcd (Touree, TepeceRAWTCS IO TDAHVIE).

Tarmy ofpasoM, sHaHHe MeXaMMsMa PEARUEH H KOHCTAHT
PABYORECHS ITOABOJSST MOCTPOATL OIPAHMYEHAA Ha ITeCTANHEO-
HapHoe NOBeNEHHE XWMHUGCKOR DPeaRnuE. ITH OrpaEsdendd
CYINECTBENTIO ciliblies ofbIYEBIX TepMomHHaMiIecKux, Tar Rar
OHH (B OTHHIHE 0T TEPMOSMHAMHMECKMX) ZaBHCAT 0T MeXaims-
Ma PEaRIEH, MOEHo TPOBEPATh HX CHDABeIHBOCTE ANA DKC-
TePUMEeHTANBHEY KPEBLIX M TaKEM 00pasoM NPOBEPATH THIO-
TE3LI 0 MeXaHH3me peal{um{, Ige UPI‘I6BT&H X BBMUCIEIHEK) ROH-
CTAHT CHOPOCTH PEARILIH,

Saxamuupad o0CY:RMeHHe NHHAMEKIE pealOHH B 3AK[LITHIX
CHCTEMAX, MO0 CH@JATH BEIBOK, WTO IPEENMIMAILHEIE IPO-
OeMEI 376Ch PENIeHbl: SAKDPLITHEIE CHCTEMBI «3aKPEITLI, Lmoe
Oel0 — OTKPEITHIe CcHceTeMil. MX wWocnenoBagde cefigac WHTeD-
CHBHO DassuBaercsd. Donbriofl moTok paboT MOCBANIEH AHANA3Y
BCEBOZMIEHBIX  0cofRHHOCTEN FEHAMERH (MHOMKECTBEHHOCTDL
CTATHOHAPHLIX COCTOASHWH, aBTOKONeDANTA, CTOXACTHYECKEE aB-
ToKomeGaums) B DPasnmidbix OTEPHEITRIX cHcTeMax, Bpam mm
MOJHHO TOBOPHTH 0 TONHOH AcHOCTH B OonbbieH YacTH BOZMH-
HAOIUX 30ech BOTIPOCOB.
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§ 4. ®OPMAJAMIM XUMHYECKON REHETHRHI
J0A OTEPLITLIX CHCTEM

4.1. YpapHEHHA KUHETHRA i GTEPEHITHIX CHETEM

Ecrm B ncemepyesmoll cmoTeMe MOMMHO HpeEeOpedd Tpoct-
PAHCTREHHEIME DABNMYHEAMH B BeIMYHHAX HKOHNEHTpAUEH pea-
TEHTOR, TO OOIBSYIOTCA MOIONBK DEaKTOPA HOeaNbHOTC CMEIIe-
aga. CrpowTesl cHeTeMa VDAaRHeHEH, OTPaKAI0NIAL IPOTEHRHHE
HecleIyeMoll COBOKVIHOCTE pPeakuEi NpH HOCTOAHHOM o0beMe,
W 3aTeM B Hee J00aBJsIeTcs HOBDE claraeMoe, KOTOpOe Xapak-
TePHIYET 00MEH BemecTBOM ¢ ORpyRaronlesn cpenof. [loneay-
I0TCA OOMTIHG ¥DARHONHAMH NIA KOHMEeHTPAnNE, XOTOPEe ama-
FOTHTHH YPaBHEHNAM NITA KOJIHIECTB BEIIECTBA, TaK HAK 00beM
CHLTEMEL NIPeAIIONATAeTesS MOCTOAHHEIM

S ;
cpz?—gviws +ngw PRI LA

= 27w (o),

PIe Vs M Uswx — 00BEMHBIE CKOPOCTH BXOQAINET0 M BHIXOMAIIE-
T0 FOTOKOB PBARLNORHON CMECE COOTRETCTBEHTO; Cpx — BEKTOD,
KOMOOHEHTAMH HKOTOPOPD ABAATCA KOHIEHTPAllNE TAB0BBLX Be-
TIeCTB Ha BXOAe B PeaRTOp.

Uacro, paccMaTpEBAA KATAJTHTHYSCKEe DEARIHN, TPONecca-
ME, HFVIDUME B rasze Oes ydacrEA waTadHzartopa, hnpenebpera-
101, pu srom ypasuerns (2,133) npuwanmanT sy

= SV 2 ?iws (C) *:""(UB.\{CHX — UBMKCP),/F:

(2.133)

= ‘Z Vil (e).

SaqacTyio Ges MOCTATOYHEHIX OCHOBAMWE IPeIIIONATART, UTO
Uny = Uy, & DA 3TOM B X076 PEARIUH OCTAIOTCH HeH3MeHHBIMH
g obweM, w gapnenme. (Tporo rosopsg, aAmGag HATaIATHILCHKAS
PeAKI[HA HWHET ¢ H3MEHeHERM ofhewma — Yacrts rasa ajcopGm-
Dyerca Ha NOBEDXHOCTE Xaraiusaropa. Eendm npemmomaraths
MaBTeAHS TOCTOAHHBIM, 0 UPH 8T0M JOIPRIO OBITE Vs 7 Ussx.
Wamenennem oGmeMa, CBASANTEIM ¢ amcopdmmell m mecopbrimet,
HAOrAA MORHO TpeHebpeddb, 0cofeHN0 B CTANNOHADHEIX VCJIO-
puax, Pacemarpusas mecralliomapHoe HOBeflelHe, CAENYET THOM-
HHTH, 9T0, BOOOIIE TOBOPH, VU 7 Upm. OCOTEIHCO CIUIBHO TIPO-
SABAABTCA 9TO PAsIHIHE TDH DACCMOTPEHMN CHOTEM ¢ MaiTbiM
EQNEYeCTBOM Ta3a HIH GOJBIIOH TNOBEPXEOCTRE KATATHIATOPA,
8 TARKIKE TPH W3YIeHuH ¢ciado oTEpBIThixy cuereM (oM. Hmme).



Memuo noumTarThea ONPeIeIETs Unus W3 YPABHRHHS COCTOMA-
HuA II}}H YGJIOBH.H TOCTOAHCTRA JaBNCHHIA

P= RT. Xc} = const; 0. (2.135)

P _
ar =
B usorepMmvecKny VelosHAX moiyanM us (2.134)

Uﬂh:l.‘{ = Upx f%’ E ng,i + SE;;?“ ; (ws {€) 2 vﬁ,i) . (2.136)

O0HYHG HOPMHPYIOT BXOMAHLIE ROHUEHTRAIMY CIeYIOUHM ec-
TECTROHHEIM 00Pa30M:

2icix; = PIRT. (2.437)
i
Mpr atom empamenwe (2.436) mir v.u OpuHEMaeT BHg
vm:um#s%? (ws(c)Zv;}). (2.138)
OGosmaaum
Vo= 3 (2.139)

rre V, — maMenenne obbeMa Tasa B $-i cragum (DpH enWHMT-
Lo#l CKOPOUTH cTaldn),

C yzerom (2.138) ypasmemus rumermrm (2.134) MomEo aa-
NHeaTh B BHIe

67 = thﬁ 2 ws (¢) (y5 — Vie™) + vnx {esx — ")/,
. § (2.140)
c”:%]ws(c)ﬁ, 7

I1H ypasHeHud IPUMEHHMBl TONBRO TOIER, ROTNA HaHIed-
Hoe cormacHo (2.138) swadenuie Uy, HEOTDHIIATENBIO:

Vusix == Upy - 5 E Ws (C) Vs = 0. (2141)

Venorme . (2,441) asromMatiyeck BRIDONIHEACTCA B TOM (Iydae,
KOIJa Uy A0CTATOYHO BENHKO:

Unx == § - max (; > w, (c) Vs), (2.142)

rpe MaKcuMyM JepeTcs TIO BCEM BOSMOMMHEIM IpPH AAIIHOM Jag-
JTeHNH B OaNlAMCHBIX OTPAHHYEHNAX SHAUERMAM ROZIEHTPALH,
Ecan sxe yemosme (2.142) me BBITONHASTCH, TO UPH pedle-



e (2.134) mowuter Berpermthes Tanasd CHTYATIAS, ROTHA ¥guy <<
< 0. B 3r0M cryzae ymennmenne o6neva cMecn sa cger peas-
UHH OPONCXOAHT OBICTDEE €10 BOBMOMHOTO IPUPOCTA 38 CUeT
UPETORa Bemecrsa uarHe, Moxro uslanurscs or orpunatedn-
HOTO BHAYEHHA Usyz, OCTABAACH B PRMKAX JaHmoll mogemm, o,
TOXATAA Uyyy = () mpm

Vax - 8 3 ws (e) Vs << 0, (2.143)

nubo cuenyer MopuQUIEPOBATE MOTETD. Hanpuyep, mommo mo-

nonauTs (2.134) ypaswennamm, orpaskanmp THADPABNETECROE

CONPOTHBABHIE CECTEMEL '
Ioramem, uro B CTAMHOHAPHOM COCTOAHME, HalXNeEECM CO-

raacao (2.134), (2,138), veronme (2.142) HeOTDHNATENHI0CTH

T ing
Usus BBRITONHARTCH. Eeitm ¢ =¢ =0, 10, cornacro (2.134),

(2.138),

et (% Z w,V, -+ I)EX/V) = %Z Vollls - Epx VsV,
’ (2.144)

Bexroper v, mommmst YAOBIETBOPATh BATAHCHHIM OTPaHITEHN-
o .

av. Hampuwmep, > mvsi =0, te my— MONGKYIAPHBIN Bec Ee-
i=1 X

mecrea A; ecrm A; — KOMIOESHTZ Ta30BON tdaser ® my — Mo-

JTBRYJIHPHBIﬁ BeC OOBEPXHOCTEOID BEOIECTBR 34 BLIYGTOM MOJe-
: n

EYNAPHOTO Beca Ratamamsatopa | 2 m;N, — mommas Macca Tasa
i=1

B cucTeMe u ajgcopSupopammore rasa). Memompsya arto Orpang-
denue B CRIagnBag pasewersa (2.144) ¢ rosthmmenramn m,,
TIOJTY M '

N ;
2 mie; (?2 w V- UB,JV) = (vpx/V) 2 405 5x
i s i
HIM
o (% 2 w, Vs + Unxva) = pExUB}c/V-:

3

Tae P M Ppx —ILIOTHOCTH Tasa B PeaKTOpe W Ha BXOJE B peak-

- T
TOp coOTBeTCTBENHO. Ecin UszDrx =50 (a pasencrro mymo 03-
HaYaeT 3aKPHTOCTh CHCTeMSHL), T0  p° 7= 0, u wel moTygmm mrs



CTATROTIAPNOTD COCTOAHYS CBARD MeMay Ui W Ugyy!
; T T =
UBX "‘,‘_ SEUJSI s = U]]]JIX - Uggpgx/p . (2140)

JTO COOTBETCTBYET TOMY, 4T0 B CTAMOHADHOM CIyiae BXOJM-
OIH 0 BLIXOMIGEE DOTORE MACCHEL DABIEL.

Tawwm o0pasoM, HecHenys CTAIMOBAPHHIE COCTOAMU, MOMK-
0o moabsoBaTLon QopMyaoi  (2.138) Ges orpampuenmil — oma
ne HpuEeJeT B OTPAIATEILHEIM STAYMeRRIM Uyys,

HMpusenesm B Kauecrse UPHMMEpOB YDPABHCHUUA, COOTBETCTBY-
OIMHe JEYM KaTAIHTHIRCKHM - peaRiIaM — NpocTelmeil peak-
OAd RATATETHTECKON Ma0MepHsSaIMe U pearnun owuncnemus CO
(rra maatmme).

Tpuwmep 4 Cuouecon memects A, =A; A,=08;, A, =7,
A, = A7Z; Ay=DB7Z; wmexamuav peaxmum: 1) AT Z = AYZ;
2) AZ=DBZ; 3) BZ=8B+7 miu p obosgavernuax A, ,:A,+
+As= A, A=A A~ A+ A, Cornacwo zaxomy - ned-
CTBYIOIMY [OBePXHOCTEH W, = Ky 0,0q — KL 0y) Wy ==Ky ¢y, —
— kg gy wg = k;'ca — kgeseq,  Orpammuennii Ha RODCTANTH,
CBABUHTEIXY © NPUHIEIOM [FeTANLHOTO PABIOBECHA, HET — BCE
BOKTOPBL Y. MHEEHIIO-TE3aBHCHMEBL:

— 1 [0 .0
vizr( 0); vZ—:(O); ?3::(1}

/

1 0 1
W= 1p w=|—th yw={ 0
0 1, — 1

;31\ - '%-" (V?wl + ng‘a + 'ng3) + UBxCEx/V - UBmeF/V§
én = 'V;[w1 + P - v§w3;

HITH
¢, = — SIV. Wy - gLl V — Vs / V5

€y = S/sz + Voxeans/V — Umﬂx‘czflv;

p = = W, - w;
Cq == Wy — Wy;
Ca = w2 - LU3.

B ormmume oT zakpHTOR cuereMsl (cy. § 2) maxemom coxpa-
HeImiA, BRIEOTAIOTIMM ROIUTeCTBA Tasa, HOJXB30BATLCA HENBRS.
CrcreMa oTHDBITA [0 Tasy M HMEUHO [OITOMY HeNL3f TOML30-



BATRCA GanawmooM ¢+ ¢+ ¢+ o, + ¢, — const. YUro wacactes
BAROHA COXpAaHeHWA NaTATH3aropa ¢; ¢, T ¢, =const, ro oun
0CTAETCA B CHIE, TIOTOMY WTO KATAIHSZATCD Te BBONUTCA B G-
CTeMY ¥ Be BRIBOTHTCA U3 Hee,

Bupaswenue (2.138) man v, npaEnMaer sug

- ‘ Ve = Uy T SV 0, + Vi),

BO BTODOH CTammMH 08BEM COXpangercda — ras B Hell COBCEM He
yuacrayet. Mamenenna ofsema V, u Vo 8 1-ii w 3-ii crammsx
PAaBIfEr

V= —-RT/F; V,=RT/P.

OKOMIATRIBHO  Uyy=0ne— 1w, RTS8/ PHw,RTS/P {nagomimm, wio
MBI IPHHALH HOPMUPOBOuHOe yoaoste (2.130): ¥ e = PIRT).

Mpennoncikenne 0 HOCTOARCTBE OGINEr0 JARMETHS rasa B
PeARTODe HOENIBHOPO CMEIISHHS JaeT eilie OJHH 3aKCIl coXpa-
HEHHA: 3 = ¢y = const.

SaKOUE COXPAREHUS KOMETECTEA RATATMIATOPA CyF ¢, + o5 =
= b, = const uw maBieHmA Tasza ¢ + ¢ = b, — const COBMeCTHO
¢ GCTECTBEHHLIMII YCNGDUAME HeOTPHIATENILHOLTH ¢ OIPeNelsioT
BEIMYRJABIA - MHOTOTPARNIE. JTOT MIIOTOTPAUIKE, BBLIRIETIILIHA
puxcHpoBAHEYE sHAUCmMAME (alaHCOB, D JAHHOM CIIyuae —
faranca KATATHaATOPA B DATATICA NMABNCHHT — SANAHCHBIN MO0
TOrpaEuEK Lo B oTAEMEE 0T MIOTOTpaMHHRA [J Sanaicbril
MHOTOTpaliuR L) yeTpoew, KAK IPABHNO, JIOBONLEO LPOCTO
(hopmampro Dy — gacTIsil cayuail MHOTOTPALEHNKA PeARIIAI) .
Fenm cymecrsyer BCero opun BHI anTHBIBIY TEITPOR KaTadu-
S2TOpPA 1 COOTBETCTBEHIIO ONUE BAKON COXPAMPHHA ¢ YYACTHEM
ROHIEHTPaIHE TPOMESRYTONHBIX COeUIentil, o [}y ecTh npo-
HSBEEUHE IB¥X CHMIACRCOB  Dgirpay - Dyam,.  PasMepmocra
Diprany B Doy MEHBIIE Ha eMUHHIYY WHCTA COOTRETCTEYIONIHE
BEeIICTE — Ta3000PASKEIX W Ha DOBEDXHOCTH RaTalHsaTopa.
Tar, B pacemarpusaeMom ciyuae D)y COCTOMT H3 REKTOPOB

icl\
r Cq
<
¢ = H} = [Cg s
¢
s

[
™ 1 T
ITPHYeM BEHTO c = JCIKHT B CAMIIIECRCE DD razy, 4 € =
¢y (ras)y

/

Cg oY
i
=l | —» cummrerce D, Doreny  COCTONT 13 Tex [C )
c 2
8

rd

i QF



Puc. 2,13, Banauchsle MHOTOTDAH-

HEKN WA peARDEH  KaTalimTyde-

cKoffl msoMepusamue (¢ — KIA Ta-

38, 6-— J/I7 MOBEPXHOCTHRIX COEIA-
EeHDH}.

62 Cr

nas KoTophx ¢ te=2>0y =0, ¢=0 I(pme. 2.13,a),
€3
a Dogosy — ¥a vex| Ca ), mra woropsix ;e b es=10by, ;=0

Cs

e =0, ;=0 (puc. 2.3, 6); Dyusy — OpEOMepHBE cHMONEKC
(orpeson); Dyes, — IBYMePHBIA cHMIIeRc (TpeyToNLENK),

Opuwep 5 Peaxmua waranatuueckoro oxucienms CO
ga Pt. Comcor mentects -— A,=05, A,=C0, A,=C0,, A,=DPi,
As=Pt0, A=PiCO. B wauecTse NeTarbEOr0 MeXAHH3Ma [IpH-
MeMm o0beguEenne Mexammsmos ygapmoro (Vanm — Pupuna) u
apcopimmorHore (Jlemrmopa — Xapmenseynal: 1) A, +2A, =
== 2A0 2) Ayt A=A 3) Ay T A~ AT 24, 4 AT A —
—- A AL

Orpanmuenna HA KOHCTAHTHL CHRODPOCTH, HAKEAIBIBACMER
DPUHIUNOM JeTAIBHOT0 pasHopecHA (¢M. § 3), 376ch BBITOAHE-
HEL —— CTAAUI 5 B 4 OFHOBPEMEHHO MNPHHATH HeoOpaTHMBIMHE.
CrexHOMeTPUUCCKES BERTODPEL CTANNH ecTh

—1 0 0 0

V=1 O we={—1) wa={0f) w={—1}
0 a 1 1

—2 =1 2 1
A=l 2 %=l Of w=|—1) W=t
0 1 —1 0

AN

Corfacoo 3aK0OY NeliecTBYIOMNX TOEEPXHOCTEH,
2 g2 — s
wy = kfed — ki eh wy = ke, — kg a3
wy = kscscs; w, = k,CaC5.

BTPBBHBHHH. KHHeTURNT IJIA HTOH CHCTEeMEL HMeI0T BHT

ér = SIIV(Tle + T;wz - ".’I:;ws -+ ‘Viwﬂ -+ UBXCE‘&/V - UBHXCT/V;

.
I

o T I hiy TL
€ = Py o+ Vally + YWy T Vally,
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¢, = SiV (—w, ) + VaxCin!V — Vomser/V
éz =8V{ — w, — W) 4 VoxConx/V — Vapets/ V5
(,-'3 = S!’V( Wy T 104) + Uaxcsﬂx-fv e UBbecg-/V;
é4 = — 2w, — wy-2W, + Wy

r,:,, = 2w, — Wy — Wy

P —

Bripamesne miIs Upy: €CTh
Vpser = Doy + S, V)3 w0, Vo + w, Vi, + w, Vi,
Vs —RT/P, V,=—RT/P, V,=RI/P, V,=0.

Rr
OKOHTATENABHO Vpms = Unx | ST — w) — w, + wy) _ {mamom-

HUM, 9TO 8j{ech W jailee B aToM maparpade MbI HPHHUMAEM
L :
HOpMEpOBUYHOe yexosme (2.139) — 2 Cing = P/RT).
i

3aROHE COXPAHEHUS ROHMEHTPANHH KATATH3ATOPA H JlaBie-
HHUA Tas3a BRIpAMANTCA Tak: ¢ T ¢+ ¢y = by =const; ¢ cy-t
4¢3 = b, =const. B coorBercTsEn ¢ 9THM GalaHCHEIE MHOTO-
TPAHEFK — TPOUSBE/eHNe NBYX [IBYMEDHBIX CHMIFIeRcoB (Tpe-
YTOIBEHEOB),

4.2. «Caa6o OTKDHITHIC) CHCTEMBI

B mxmreparype HHOFmA BCTPEUAWTCH BRICKASBIBAHES, CMBICI
ROTOPBIX TAKOB: UPH CTPEMIONHE CKOPOCTH TpuToKa (H COOT-
BeTCTBEHHO OTTOKA) BRINECTEA K HYII OTHPHITAH CHCTOMAa CTpe-
MHTCSA T COOTBETCTBYHIIEH BaKpBITOH, pealmsyd aHaIOTEIIOE
IMHEAMHTeCKOe HoBeXeHre. B NeHCTBUTENLHOCTH 9TC HE BIOJIHE
royno. . Jlame npaseie QacTi VPABHeHHH IIA DPeaKkTopa WHealib-
more cuemenns (2.140) oBBITHO He CTPEeMATCH K IpPaBBIM da-
CTHM YPagHeHHWE TAA COOTBRTCTBYINIRH BAKPHITOH CHCTeMBE -—

T
B HOCHeHEX oTcyTeTBylor caaraemere S/V 2w {e)Ve's  He-
8

KFIOUeHHE COCTABIAET TOT cOydafi, Korma Bee V, pPaBEBE EY-
JE0 — BCE PeAKINH MIOYT ¢ coxpaHenmeM o0bema (uwemo moie-
RyJ Tasza B CTEXMOMETPHISCKOM YPABHEHMM CHPABA M CIEBA
OZHO U TO e JIA Beex craguit). JId KoTaZHTEUECKHY peaw-
OHA 5T0 HEROrgA He GBIBAET BEPHEIM — BCETEA €CTh CTAJHYE C



Ma3veEeHHeM obmeMa — HaupEMe], cragne ancopbuEn. Ho m e ToM
cayuae, worfy nee V., =10, mepexom OT 3aXpPRITHY CHOTEM K OT-
LPBITLIM WEIESS CUHTATL HENPEPHBHBIM, IJTO CBAANO C TEM,
9r0 B SARPHTON CHCTEME eCTh GCAFAHCOBRIE COOTHOMEHHH —
OMIEHIBIE BAROLBL COXPAUETHA, a B OTKPHTOH Taxe TPH Ma-
INY CEOPOCTAX HOTOKA 1e DRIITOAIAIOTCA Te HATaNCOBHIE COOT-
HOIIEEHS, B KOTOPHX VYACTBYIOT KOMIOHEHTH rasopol (assl
STOT (AKT MOMKIID BEIPASHTL CHeTYIOINM o0pasoM: TpH Iepe-
XOHe OT OTHPSITEIY CHCTEM K SaRPBITEIM IPOMCXONHT Omypra-
THA, TOURA Dy == 0 ecThb Touka Sudyprarie.

PaCCMDTPHM OTHPBITHIC CHCTEeMBI TIPH MaNLIX Vg, B JBI 2Ta-
ma. Brauase TPeITOToMAM, UTO M Py, H Dyax MAJH H 3ABUCAT
GT BpeMen#H, 20 Talk, UTo MaBIeHRC Irasa n IJERI{TOPB e oIycKa-
ercd HHFE HEROTOPOro Py, M He TOMHHMaeTea Beue P
Prawe>P>Pr, mmm (4ro to e caMoe) Binax > B0 >
= bmin> 01 The bmin == Pmln/RT, a max Pmat/Ri BTO
BIONIE COOTBETCTBYET PEANRHEOE CHTYAONH —— Hawe TIDU FHea-
I HeBOSMOMAIHO HO6HTI)-CH AOBJICHNA B PEEII{TOPQ, paBHOI‘D HY"
Tw, TU00 TPeBOCXONAINEro HEROTOPOe OUeHb O0ablnoe Fo.x.

Ypasmenra KHHETHKN B «cXab0» OTEPBITHIX CHCTEMax GyIyT
nMerh BER Y

U= efV E '\’:ws {C) -+ Unx(t) CBxf/V — Dpnix (f) cr{,-V;
s (2.146)

" = 2 yiws (e),
8

T7Te, COTIACHD TIPEJUTONCHREHIID VoDl e < €, Vase 2 €1 < &,

MMyers G — $ynuuna JIaoyuora, cOOTEETCTBVINIAA 3AKPEL-
10f cucTeMe wupE mocropnuom obweme (oM. § 3). Meemenyem
IoBenenne Ma pEU_IBHHF{X (2.146):

= — 5 Z W, 111 -2 + 2 —_ (UBXLB\T/V et/ VY, (2.147)

Henonnaysa VEIoBHe MalooTd UBxZCHxi B Vapx D) Contnir T3
i i

(2.147) moaywum
. +
GQ—SEwslni}—igsZ’j—il. (2.148)
. & -i -i

IL-S
B kamjuoM MHOrOTpanHWke peaxumit ofmacTs, sagappad Hepa-

3 M1 npPOBOIMM PACEMOTDENTe I peakiull Ha HopepxHooTH. 06-
mEU cayaal meeRenyeTcH aHaiornYano.



BOHCTBOM
H}+

) s (2 N
"SEMS(C)IHW+SZ

i

3G
=
i

<0,  (2.149)

COAGDIRUT BeCh MHOOTOTPAHHUK PeakInd, HKpoMe HeKOTODPOi
E-MaJ0H ORPECTHOCTH TOWKH JETATLHOTO PAsHOBECHA H, OHTDL
MOH"\'BT, MaJIOfI OI{}_’JBC-THOCTH I'IBKGTOPI:IX TOUER I‘paHHHBI MHOT O~
rpanmera. [locioennee 0O0CTOSTETRCTBO CBASAHO € TeM, UTO

aa r, T
F:Vln(cﬁ/ci*) u erpemuren k& o npm ¢;— 0. ITpeamo-
[
z
JOKEM, UTO Y CHCTEMEl HET TPAHNYHBIX TOUeR papHoBecua (aTo
cyimeerBenne), Torga cymecTsywT tanue t, >0, r>0, uro s
mofoM MUOTOTDAMHEME PeakiMK, FKIA HeROTOPEIX ToueH KOTo-

. -
POID BRIIGIEAKTCE HepABCHGTBA  Omax = 2 c; = brin,  peile-
i

HEE YPABHEHNWH KHMRTHRW 3axkperroft cueremnt clf) ¢ Hawann-
upiMa yeaopuaMu  c(0), memanmumMum B 3ToM MHOTOTPAHHUES,
NpHHANIERAT TpH {2, o0NacTH, 3a7aBaeMOH HEPaBEICTBOM
puga G{€) << § u orcrosweldl or rpaHuup MHOTOTPaREERA Go-
mee 4WeM Ha r. JTO CIefyer M3 TOTO, UTO HPU OGTCYICTBUM Ipa-
HITYHBIX TOYEK PABHOBECHA MONOFRHTENLHAS TOUKHA NSTATHHOTO
DPABHOBECHA — BIWHCTBEHHO BOSMOMIUIASN O-IDENeNnsliag  T0IKa
IIA PpelleHmil YPapHenmi XUMETeCKON NHHeTHEH, OMHACHBalc-
mEY axperyio cucremy. Masecrmo (om, mololt xype mo mud-
depeHuMaNbUEY YpABHeHEAM, Haupmvep [0l), wro permenua
rudepenIiHadbHEEX YpaBEeduE Ha ROHETHOM OTpPeIHe BpeMe-
HY HEOPePEBHO 3aBHCAT OT NPABEY vacTed — Majo MaMeE0T-
CH UM MaXOM MIMeHeHWH Tpasoi wacrH, [TosroMy MomEe Hai-
TE Taroe ge>{, uwro mpm 0 <Ce<{g, pelmesme YpaBHOHHE
(2,140}, omHcRBAIMEX 4CIAGO OTHPBITYH0 CUCTEMY», MNEKHT
apu £>> t, (a smauwur, mw npn =1, Tak Hax pe00Op mavama OT-
CcYBTa BPOMeHN HHUETo He MEHdeT) B OOIACTH, sajlaBaeMoll B
coorBereTeyomer ¢ (f)) MEGrOrpaMIMKe PeARLAY HEpABEHCTEOM
puma G (e) <& (8 vme momer oraumvaTLes ot 8) ¥ 0TCTO-
AMBHE 0T IPAMMIEL MIOICrpamousa Golee weM ua /2 (momio
B3ATH A oheHoK ¥ Anboe OpYroe TONORHTEILHOE WHETO,
MeHBIIee r). JT0 MOMHO TOHATH cRexyoimmM ofpasoM: pemie-
HUe YpaBsHeH:mH jia oTkpertol cmeremil (2.146) Tem Gmpme (ma
orpesre [0, f]) B cooTReTCTBYIOMIEMY PENICHEI0 yPABHOHMI Huid
FAKPHITOH CHCTEMEl, YeM Mellbile &, DHOEpag [oCTaTouMO Ma-
TOe €, MOMHO HOOUTHCT TOTO, uTo clly) MAL OTKPHITOR CHeTEMEI
OomafieT B €3aKA3aREYH ofRAcTR®, 2ajapaeMyie NOOEMM Iare-
pen BudpannmM Hepasencrsom & (¢ <& ¢ 67> 4.

Mommo om@caTh Talue OONECTH BO BCEX. MEOTOTPAGINKEX
PRARDWE ONEAM HepapeHcTEOM. g 3Toro mamoMmmum (§ 37,
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uro ME crporad G (), HCIOMBEYA UPOMBBOIBHYI) TOUKY INe-
TANLHOTO PABHOBECHSA, He ODASATOILHO NeMally B PACCMATPH-
BaeMOM MHOTOTPAHHEEE peaRrify, | HOK.HBIBIBB..HH, yTs  aTa
fynrmuas ecth QyHRIUA JlanyHora B mbOM MHOTOFpaHHTKE
peariwy, BeegeM Termepe eme oxHY OYHEIAH JIEDyEoBa, 0T-
TETAOIMNYOCE 0T TPEABIEyIiel B RaKIOM MHEOTOTPANNHKe pPoak-
IHH HA KOHGTANTY, 3ABUCAINYI0, OFHAKO, OT MHOTOTDAHHEHA.
3apamuy Qyrrouo € (€), swaueHre KOTOPOE €CTh TOUKA Je-
TAIEAOF0 PABHOBECHS, O0TBEUATOINAA HWAYANBHBIM VCIOBHAM €
(memamaa B TOM e MHOrOrpaEEmKe peaxmmm). Onpemernm

G (¢) = G (¢) — G (c* ). (2.150)

Temeps G {¢*) =0 pua mo00f TOUKE ZeTAIBHOTO DABEOBECHA
C*,HBBHBHGHMO QT TOI'C, B HAKOM MHOTOrpPaHHHEKE peaRI[MH OHa
maxogures. Hoapsysach HenpepHIBHOA 5aBECHMOCTLIO peITEHEHs
c(fy ypasmemmit (2.148) or mpaoli wactm 9THY ypaBHUeHMil,
MOMEO YRazarh nid xwdoro § = 0 Tarue >0 u £, >0, uro
mpu £>4#, O0<Cg<"g, pemenme ¢ (f) memuT B obmacrw, zama-
RaeMOil HepareHerBoM € (€) < 8.

TOUEN [eTAIEHOTC PABHOBECHA 0GpasylT ITOBEPXHOCTE BO
MHOMEECTEE TONGARHTEIBHBX BEKTOPOB., MIIOKECTED, Cco3JaBa-

evoe BepasemeTBoM G {e} << 8, ecTh HeHOTOPAs OKPECTHOCTE
9TOI IOBEPXHOCTH, cy:maromancs K meld mpa § = (. Pemenme
ypapueni (2.146) wpd pocTarovuo Malnerx & Beger cefd BHAa-
uage KAK JLIA 3aKPHITOR cHCTeMbl, 3a KOHEYHOE BPeMH OE0 I0-
magaeT B Maiymn OKDECTHOCTH MOBEPXHOCTH TOUER eTaXbHOTO
PABHGBECHA, OCTRBAACEH WPH HTOM OAMSKHM K DOINEHEK [JIa
BaKpHTON cHeTembl. B 9TOH ORPECTHOCTH JERHOHIE ONperend-
erca yite 00MeHOM BEIECTBEA € OKPYIMEHWEM, H OHO MOMeT
GEITL TPE HAWHX TPejIoioieEnsax BeckMa cnomnny, Onnarg
pellenne HEKOTZa He BEIZeT wa aToil ofmacTH, ecoiH ¢ mocTa-
TOMHEO Mamo. 3aech Ml CUMTANN, 4TO B 3AKPHITOH CucTeMe rpa-
HIYHBIE TOUYKH PIBHOBECHA OTCYTCTBYIOT. Ecnu onum €crh, TO,
OTHDBIBASA CHCTOMY, MOMHHO WX CIeXaTh yeToHumerimu, O0Bem
ux ofmacTd UpHTHHMeHHA cTpeMuETCA K Hyxl mpH e — (. Tax,
H HAWUMe TPARMYIBY TOYeK MOMeT OBIThL UpHummol Gudyp-
RANAT TIPH «OTKPHIRANMI Y CHCTEME,

Pasfepem memepb ToT caydall, ®orha CHCTEMAa TOMOTEHHA,
Vix M T MATLI B HOCTOAHHEL Uy == cONSL, Uhur = const, Ilyers
ble) — coxpamgwiiaAcs B SakpHTOH cHeTeMe TuHeddag (QYREEK-
mug romuenrpagei. Torga 2 orkpeITOl cHeTeMe

dz:i(;) = Vuxb (€ax) — Vuuli (€)s (2.151)

a Bce caaraeMEele, COAGIIHANIHE - Y., i, OOPAMAOTCA B HYADL B
COOTBETCTBEE € 3QROHOM coxpasenusn & (¢) == const » sanpn-

140



roil cucreme. Coormommemme (2,151) ectn muddepenumansuoe
ypasmerue oTHOCHTERbHO b (€), peruus koropoe, moxyumm

k(e (t)) = Vgl (Cax)/ Vapix ~ g Tenx? {ble (0)) —
- UBxb (cn}:}.’fvnmx)). (2152)

Hpu t =9 bl (£))— vz b (Cox) Vs E 9TOT PesyanLTaT
HE 3QBHCHT OT MATOCTH Uy H Vpwy — TPeOYETCS TONLKO UX HO-
CTOAHCTBO H TOMOICHHOCTDL CUCTEMBI. ECIH Uy U U AOCTATOU-
B0 Maner ® ¢(0) me sABxserca IpaEMUHON TOUKOH jleTaMLUOrO
PABHOBECHH, TO IpH T oo JBHIKeHME TPOMCXOMOMT B Mavol
ORPECTHOCTH TOUKH [eTAlBLHOTO DABHOBECHA, DACTIONOeHHOM
SHYTDE MUOrOTPAHBMKA PEAKHM, KOTOPHIL CcoorheTcrhyer Ga-
JIARCHEIM COOTHOMIGHHAM

b e} = bl€ux) Vux/ Vs {2.153)

Hau uzgecTwo, M0 TOYKA OeTAIRHOT0 PABHOBECHA YCTOHYH-
pa no rexefinovy npebremenmo (cv. § 3). Oreopa ma (2.152),
(2.153) monyuaeMm: pelleHHe YDABHEHHH HHHETUKH IJIH TOMO-
TEHHOR CHCTEMBl HPH HOCTATOMHO MANBIX Vax B Upme CTPEMUTCH
UPN £+ o0 B eANHCTBEHHON CTATEOHAPHON TOUYKe, PACIONOMMEH-
HOll BHYTDH MHOTCIPAHHHEA Peariuy ¢ OalalcHBIMH COOTHOIIE-
ausme (2,103) B ManoE OKPECTHOCTH NOTOMHTENLIIOR TOMKY
JeTANLEOTO PABHOBECHS. ECIH B e (M) = blew) vox/ Vhuxy
TO TIPH MAABIX Vs, Upux OYHRIGHA ¢(f) Gamama ¥ 23BMCHMOCTH
KOHUeHTpalHll oT BpeMeHH 1A COOTBETUTBYIOIMEH B3aWDLITOH
cucTewsl, Toures, echd Uu — O Ve = 0, VodVone, € (0), v =
= const, ¢{0) me mpumercH rpaTUUHOR TOYKOE RTANLHOID DaB-
gopecus, ro  mwaxle(d)—e, (O] —=0, Tae c¢;(f) — pemenne
VpapMeHnil RUHeTHKN IIA 3aRPHTOM cucreMer, ¢3(0) = e (0),
l Il — eprawioBa nopMa B UDOCTPAHCTBE KOHIEHTPAIWE.

4.3. Crabuamsanms npd J0apoll cKopocTH NOTOKA

Jaa romoremrAeix (OTHOCTER TPOTOUHEX) OTEPHITBIX CU-
CTBM CTATHOHADPHAA TOUYRA CTAHOBUTCH eNHHCTEEHHON M yerTo#-
YHBOH M TIpY 0TeHE GONBINOH TOCTOANNON CHODOCTH TIOTORA
[49]. B 2roM cIydae KONNMEETPAldH KOMIOHEHT B Tragosod Hha-
3¢ GBICTPO CTAHOBATCA HOUTH MOCTOAHEEIME, 8 WX OTHOINSHIT —
GAM3KEMH K OTHOIMEHHID KOHUEHTPAUNA BO BXOEAMed cMecH.
dror (paKT HMe 3JABMCHT OT KOHRPETHOO BENa yHEnul w(c).
s ero gokasaresscrea paceMorTpus cucremy (2.140) & Banan-
caoM MEororpammare I, [Jax ®ax v. 04eHb BETERO, TO Hepa-
pereTe0 (2.142) BRIDOARSeTcA ABTOMATHYECHN, W MOMHO 3a-
[HCATH!

¢ = F(¢) | vox{ezx — &)V, (2.154)
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rae F(c) me aaBHCAT 0T Uy

e o (3

U

Tar rag [l — BENIYRIOS OrpANHUEHEOS @-HHEAPUAHNTEOS MIO-
JRECTBO, B HeM CYINEeCTEYeT xoTA G ofHA CTANFOHADHAR TOUKA
cuctemer (2,154}, BaMerum, 9T0 ecNH, HauMHad ¢ HEKOTOPOTO
Vex, I8 TWOHX IBYX PasRNYEMX ¥ IeRaOIAX B [}, pemiedni
(2.154) e (1), e*(t} dyuarmua || ¢! (t) — ¢*({) | — momoTORNO YOLI-
DalOmIad OO0 HYJIA, TO CTAOHOHNAPHOE COCTOSHME eIUHCTBEMH-
no u xoboe aeskartee B [}, pellleEEe CTPOMETCH K HTOMY CTa-
OWOKapAOMY COCTOAHNI npu £ -+ oo, Paccrogane 1o aro# ToOTRY
u Oyper rmofarnmoit gymnxnuel Jlamywosa nus (2. 154) B D
Wceaemyenm, IpH RAKEX 3HAMEHAAX U QyEROHA |l (¢ @1
MOHOTORAC VOBIBABT. SAIHIIEM:

1

L L el (— (Of = (¢ (1) - (1), F (Y — F (e) —
— ey (1) — ex (O [P ves/V < 0. (2.135)

3necs {,) — oBBIYHO2 CKATAPIOE NpPOH3BEGHME — CYMMa  I10-

KOOPIMEATHEIX TPOHsBeIeHHIl: (X, y) = My = ().
Hocronery HEPABERCTBO. (2.155) poixuoe BEILOMHATRCA ML
CEOIL yrogo Gauskux ¢', ¢°, monyaaenM

(Ae, Fude) — (Ac, Ae) vy/V < 0, (2.156)

rae Ac — mwobofi HERYNEROE BERTOD, YOBIETHODAIIM Vcno—

sl 2 Ac; =0, Tax ®ax BeKTOpaM ROTTEHTpAlHi ct, ¢
i
JOMKHEO COOTBETCTBOBATE ONHC NaBieHHe (OAHW JeHaT B OLHOM

Do)y Fe= || — Marprna wacruerx TPOHSBORHBIX B TOUEE €.
2

Beugy semyxaoctn [, (smeck oE TpocTo cuMmTeKc) wo-
rampHoe yoaorne (2.156) spngercd W JOCTATOUERM IMH COpa-
vemumpocty (2.155), Hepasencrso (2.156) BbmonHHeTCﬁ eciH

T
AanGosiee CODCTBEHHOR YHCIO Auyu MATDHIE 7 ( -+ FT)
‘MEHBIUIR Usy/ V mpm siofoM ¢ ua [y
" 1 r ' T !
hmax | = (Fe+ Fo')| < vax/V pan awboro ¢ = Dy, (2.157)
Togrei PopMyIEl A Bepxuell Ipamn TAKHX Ams: B L)y FHA3ATH
HEBOSMOJKHO, TIODTOMY LEf HAMKNOH REHeTHYeCKON MONENIT JNyi-

e MCKATE Vne OTABNLHO, ECIONB3YA ZIA UDOBEPKH YCTOHIHBO-
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CTH MATPHITED
1 rwt gt .
T(FC_FC )_(Uﬂxa’l’)-l,

cramenm, Hepaseucrsa Payea — I'ypruma.

Momuo gark u Gofiee upocTsle OUEHREE Us, IPH ROTOPEIX
sEmonHsAeTea Hepasemerso (2.157) m B D) ecrs epmECTBeHHAA
K yCTOMYHBAA B IEXOM CTALEOHAPHAA TOUKA. Itna srtoro Boc-
nonbayeMen reapemoi I'mpura [50, e 185]:
ﬁi e c:}ij

= :
o‘cj _o‘ci

i PR
|?Lmax{<—g"nrﬂ_a_x (1<, j=n)

il

(RalOMHEHM, YTO % — UYHCIO BETIBCTE).

Otcfoxa cIemyer, WTO JZOCTATOUHBIM YCIOBHeM CHDaBeLIH-
pocTH (2.157) Asngercn _
aF,  oF;
5 T

[
1

1@, j<in, e D).
—

ia0aC

vy > (V/2)-n max

MoRE0 HCIONL30BATL 1 JAPYTHUe OUeHRX CoJCTBEHHBIX Ti-
cen (ca. [50, e, 185—2221).

Tarum 00pasoM, eCHH CKOPOCTH IIOTOKA B MOKHOCTBI) WDO-
rowmoli (roMmorenmofi) cmcTeme Gonplle meroTopoil, To B Ba-
MAECHOM MHOTOTDAFHARE CYIIECTBYeT eXUNCTBeNHasd C(TalHo-
HapHag TOTKA, HOTOPafg YOTOHWHBA B ENOM — KUENOe Teria-
mee B D), pemenme ypapmenuil rmmersru (2,154) crpemmTes
K Hell mpH ¢ — o, DaMeTHM, UT0 KPHTHYecKoe SHAYeHKe CKO-
pocTE TOTOKA, IIPH KOTOPOR mocturaercs oToT 5(dent, MOMeT
JABMCETH 0T BRGODA OATAHCHOTO MHOTOrpaHHEEA (IaBIemns
rasal.

JIa reTeporeHHBIX CHCTEM RHATOTETHOE YTBEDIKIEEEe, RO-
ofme rosopd, HesepHO. JefCTBHTENLIO, SHAWEHNA KOHIPHTPA-
i rasa BRICTPO CTAHOBATCA OIUBKEMH K HEKOTOPBIM BOIUTM-
HAM, OUpelenseMblM GalaECHEIME COOTHOIIEHEAMH H OTHOMIE-
BUAME KOHUEHTDAIEH . Bo BXOmAUmIeM I0ToXe rasa. Oamaxo n
MaE0il OKPECTHOCTH OKOIO 3TOT0 3IAUCHUM BOZMOMES moloe fH-
 HaMHYeCROe OOBeIeHHe — MHOMHeCTBeHHOCTE CTAIMOHADHEX CO-
crogumil, aprorodefamms m 1. n. CocroAHHEe M IOBEPXHOCTH
MOJEET HE3MEHATHCA BechMa CIOEMEM o0pazoM., (6pazmo Trowo-
psl, HETPUBEAILHOCTE JEHAMHKHM IeTePOTeHHOH CHCTeMBI Heilb-
35 (IOXABHTLY (BONBITAM TIOTOROM).

§ 5. KBASHCTAITAOHAPHOCTE

TanoTesa KBasueTATHOHAPHOCTH, BREJeHHAS B IDAKTHRY
Gomee B0 mer Tomy masaj (1913), mo cux mop ocraercA wamiod-
geHEeHIMM npueMoM B pabore ¢ YDABHEHWAMH XNMHYCCROM
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runetnrd. Hoporxo (m He Bromme crTporo) ee mambomes ymoT-
peduTenbuEEl BApAAHT MOMHO CHOPMYIHPOBATL TAK: KOHIEH-
rparuy opHEX (0GBIYEG NPOMEHYTOYHBIX) COSTHEEHHI B XOIe
peanIrny ABIAWTCH QYERMMAME KomUelrrpauui npyrix {(o0piu-
HO HaGXIOZAOMEIX) BEIIECTE, (¢HOJCTPAUBAACLY H WX SHAUSHH-
AM TAK, KaK ecTu 65l Te GBLIH CTAITMOHAPHAL

QGrrimo Ty TUmOTeay ¢BA3HBALNT ¢ HMeHamu M. Bomem-
mrefiga w H. H. Cemenmora. [locmemuuil BBenx noHATHE wacTHy-
HOH KBasHCTAlMOHAPHOCTH, OCYUIECTBIANIUIEHCA He IO BCeM
NPOMeAyTOUHBIM BellleCTBaM, E. XPHCTI’IHHCBH H3Jaraet HWCTO~
PHIO BOMPOCA TAK: «...TEPBHIM, WTO TPUMEHHN 3Ty TeOPHID, HhuI
C. Yenomern, a moaroga cmyerd o nell yoomumaer bBojemmrredin
B CBOCH CTATHE, TOCBAIENHON PEAKIMH BOTOPOTA ¢ XJOPOM,
On ¢ raxoil sHeprHeil UPOROJHI CBOH BRTIAMBI, WTQ TEOPHIO He
fes ocnosauufl CBA3BIBAICT ¢ ero uMemeM» [76).

B 1940 r. 0. A, @Opapx-KaMenenxu#l npegrpuial TOTLITRY
chopMyIIIPOBATE MATEMATHYECKHE YCIOBUS IPHMEHUMOCTE 9TO-
ro meroga [51]. B erporofi mocraHoBse BOHpOC O MareMaTHue-
CROM CTaTyce THN0TesH KBASHCTANECHADHOCTH ObLT CHOpMYIM-
posan Cascosrim ® Bacmiasesoir [52] ma ocmose Teopmu cam-
TYIAPHO BOSMYMEHHBX Tug(ePelIRalIbubIX Y PaBIIEIHil,

OBocmoBamime THIOTESEH KBASHCTAIMORAPIOCTH CTPORTLE HA
HANUT#EM B HCXOTUON cucreme AUPGepeHIHaIbHBIY VDPABHEHEE
MAalloro mapaMeTpa €, KOTOPRI CTOMT Iepel HeROTODHIMII IIPO-
M3BONNEIME. Tawyto cuerevy OVACM 3aTHCLIBATE B BITIE

=z, y); eg=pglx, y). (2,158}

Huorga, 9Todsi IpEBECTH HCCASIYEMYI0 CHCTEMY X TAKOMY BH-
my, rpelyercs nepefity ® HopbiM (06HUHO GezpasMepHBIM) Te-
peMeEERIM Nu00 MaMeENT: MaciiTal Bpememm. Tak, mampmmep,
SCIII MCXONHAA CHCTEMa HMeeT BHJ

dx _dy
E:Sf(xv y): E :g(.ﬂf, .‘y):
— ot de__gdm dy _ dy dr
o, momaras T=gf, TMOAYYAEM g =&, = € =
. d_f]
= flz, yh e = g{x p).
IIpr waseyjoM (UKCHDPOBAHHOM £ MOMEO HCCIEJOBATE CH-
cTeMy OHCTPHIX [IBHKEHH ‘

ay 1 l

B KOTOPEIX & MTpaeT Dok mapaverpa. Ecmm pemenme (2.159)
CTPEMHTCA OPH £ -> o X CTaldOHAPHOMY COCTOANHK Yelz), To
Acwo, uro, yMmensiras & >0, MomIo odETLCA TOTO, TTOBH pe-
menne {2.159) mpuxommmo B ARGV HANHY© MaIyKR ORDECT-
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HOCTE Yoz} 3a Mofof Halepem 3afaHHBIN UPOMEKYTOR BpemMe-
au T > 0. Horeuno, suavenne g, OPH KOTOPOM 3T0 NOCTHTASTCH,
8 ofmeM CIy4ae SaBHCHT OF HAYAJBHBIY VCIOBHE M Tapamer-
pa x. Feam yoaeTca moXyIHTh OUEEKY TAKOTO &, CIIPABEIJILBYID
mrs Heroropoll obmacrr X B HAUATBHBIX 3HAYeHUH ¥, TO MOIRHO
yTBEp#MIATE, uTo TUpHw & — (0 pemesme cueremsl (2158} crpe-
MUTCA, HaUMHaS CO CHONB YLOTHG Mamoro f, >, ¥ pemrenupo
BRHPOEISHHON CHCTeMED

=, yalai); gle, ) =0, y=yalz). {2.180)

JT0 HMEET MEeTO, BCTECTEEWHING,- IO TeX Mop, IOK& peIlelns
OCTAETCE B ODNACTA 2 1 ¥, ANA ROTOPGH MOTYUSUEl YHasALHbLIE
OIBHKH €, .

Touusle YeIOBUA, OPH WOTOPHX Pellenua TOFHOH CHCTeMED
(2.158) crpemares (mpn &> () R’ pemendm  BLIPOKILHTOL
(2.160), marores teopemoit Tuxowosa [531, [Iyers y= yalz) —
HeIpeprBHOe # HenpepriBHo nuddepeniupyexoe pelleHne
vpasueruil gz, y) =0 B wmewoTopoit obmacran =X H Yolr)
ABJAETCH ACHMIITOTHYSCRE YCTOIL:IIIHBEIM B LEJNOM CTAHOHAaD-
HEIM pelllefieM cHeTeMul «OpcTpEx gpmmenniy (2.159): yli) —
= Yela) mpm ¢ — oo, Torpa eciam pemenne z = z{f) BRIpOMIEI-
moii cueremsr (2.160) ocraerca B ofmactm X npw O0<KIsC7T,
10 mua aodoro f > () pemenme nommoid creremsl (2.158) (x(4),
¢(t)) crpemmrea ® pemrernimio  BeIposaenmoil cmeremer (2,1G0)
(2{2), yeulz(8)) np & — 0 paBmomepro 1a orpeske [, 71, apn-
dey (yuxrmm z{f} T TOTHGE W BRIPOMIBINON CHCTEMBL CTpe-
MATCA JIPYT K JIPYTY pasmoMepno ma peem otpesme [0, T

OrMeruM ojEy THMHYHYID HETOTO0CTh, BCTPETAIVIOCH B
HBIOMEUAN TIMIIOTESH HKBASHCTATMOHADPHOCTH JULA XHMATECKIX
cucreM. [IpurmMarnT, 4To CHROPOCTE HMSMEHSHHT KOJUYGCTRE MOpO-
MEMyTOUHEIX wacTHi (JHCTpas IofmcucTeMa) ¢Tpemutca ® O
man gase papma . Ogumano 9To Te TAK — HETPYNHO IONYIATh
BeIpaskenne g ¥, puddeperumpys coornomrenre glz, y) =0
7 TOXLIYACH TEOPEMOH O HEFRIBIX (DYARINUAX, WMEEM

dg{z.w) _ dg >, g "
=ttty v=0

The dg/dx u 8g/0y — e ofnieM caydae MAaTPHUBI WACTEBIX TIPO-
W3BOOHEY Og/0x;, dgJ/0y. llpegmomaraeM, uwro Bee nuEedmwe
sakomBl coxpamesng ua (2,158) yme ucmInUeHE H MaTpHEIA

: sg\~1 ag
dg/dy obparuma. Torga y = — (—C’E) F. % E He 3aBHCHT OT &
(ecimn ¢ He BxOjHMT B mparsie wacth). Tawxim ofpasom, mis pe-
TTeHEA BBHIPOMIEHIION CHCTEMEI J OKAazBIBAETCs TAKOrO MKe Io-
pAgxa, uTo 1 & (0OEIUHO He BaBUCHT OT £).



Herozsrs aToll omudsd ecth, B 9aCTHOCTE, HEIOHHMAHHE
oA pemmeunsd  DeposEgeunnci - cmorever  dopMyma

sTpIMEdIMA. Belb KBAAHCTAIHOHADHOLTE -—

soimmsemae, daa {8 ooyt ommfrm mpm obo-
CHOBRIHACM ICLCI530BAHIN DPUOIHMRENUA MMeT LOPANOK &,
EO B BRIp&ECHIY 138 J, cojepsariev Ooasiuci mapaMerp 1/g,
OHH MOIYY I 3% OmITE Madsvu. Taxim offpasoM, CHOPOCTH Ha-
MeHeHUA KOHUEETDaONl DPOMEKYTOUHBEX BEMecTE He o6Asa-
TeJIbHCQ MaJda 110 CPaBHEEITH) €0 CI{OPOGTI)TO HaMeHeHHA HOHIeH-
Tpamui mabmionaemery semects. Mama oma Mo:Rer OHITH (a Mo-
wer H He ObITE!) m0 CpaBHEHNID €0 CROpocThie ofpazoBaHra
1 pacxOoi0BaHIA NMPOMeAYTOTHRIX BeIieCTB, Pa3HOCTLI) ROTO-
PBIX OHA SBIAETCA,

Beegenme TIHnoress KBaSHCTALHOHAPHOCTH MOTHBIDOBAIH
paEee TeM, UTO KOHIEHTPAIME OPOMEKYTOYIEX BEHIeCTE Ma-
XbI, a CIGAOBATENLHO, MANLI H CHOPOCTH HX mamenerra, [Ho,
BO-ITePBBIX, CHROPOCTH YacTO I HeMalbi, a BO-BTODLIX, H3 MaI0-
CTH KOHIIEHTPANNI, BoolIle TOBOpPH, He CHemyer MAIOCThL CRO-
pocTelt — BCE 3ABHCHT OT COOTHOINENHS KOHCTAHT cKopoeTH, Ha
BTOM NpEMepPe Moue yOeaHThesA, Kaw Hetogmeni (Fame omm-
GoTHMH) TYTE MOMeT UPHEECTH K APABENRHOMY W HONE3HEOMY
DE3YIBTATY.

Croennrra KOHRPETHOR CHCTEMBI OIPEAEIseT TPHUHIIY ITo-
ABIGHES MANOF0 Iapamerpa & ® ero eui. Jlng roMoremmeix
pearomil ManslM mapaMerpoM OOBYHO NPHHEMAICT OTHONIEHUE
KOHCTAHT CKOPOCTel DASAHIHBIX DPEAKINE — OJUN  pPeakiy
maMuoroe OpicTpee, uweMm npyrue. HMeEHO #xg TAROro Mamoro
mapaxerpa B. M. Bacunpersim, A. F. Bonsueprom u C. M, Xy-
naestM [40] BBjenmen Erace ypaBHEeHNA NXHMHIeCROH KHHETH-
R¥, A KOTOPOTO NPEMENEENE THIOTe3sl KBadHCTANMOHAPHOCTH
roppesrHo. (Mmi Gpura paccMoTpeHa 3aKPEITAA cHCTEMA),

Hnsa rarasxarHueckux Pearmull oFBNHO CUHTAIOT GHICTRBIMU
IepeMeEHbIME RONICHTPAINH HPOMEHYTOTIHY COeNHHEHHH Ha
TOBEPXHOCTH RATANUZATOPA, & MEIICHHEIMA — KOMIEHTPalMK
pearenTos 13 Trasopoif dasm (B cuTyanmuE ¢ rayGoxuM paspe-
JKeHEeM BO3MOMIIA M (KBAUCTAIBROHADHOCTE EHO6OIJOT)) — M.
aume). OfHAKC B YPABHEHHSX IMd TeTePOTEHHO-RATAIHTMTE-
croit pearmuu (2.134)

(.’r = S/ E 'h’gws (C) -- T’BXC;X/V — UBB}XCT/V;
& — Sytw,s (e)

Mailoro mapaerpa Boolmle-To cpazy He BuguO — S/V momer
OBITE T HEMATIC, CHOPOCTH CTAIHE W, OMEY M Te SKe Kar s




rasa, TaK W [IA KATAIH3ATOPA, 4 BEHTODHL Y. BEMeI0T KOMIOHRH-
Tef co smavenmamu (, 1, 2 m (pemko)} 3. Hiowuom K pewmrenmno
BOLPOCA MOMET CIYIRATH CHENYOITEE: RONMTLCTBO Iasa {(moan)
00BIUHO HAMHOTO GOBINE KONHUECTBA IIPOMEKYTOUHBIY BELIOCTB
(Mois), WosToMY, HMes GAWSEHe M0 MOPAARY BEIHTHHEL CKOPO-
CTH  M3MeHeHESR, KONOSHTDAIMH HPOMEMRYTOUHHY  BEIeCTB
«OpIcTpEE) OPHXOAT K ManoH OKPECTHOCTH CTATMOHAPHOTO CO-
CTOAEEA (BCTH OMO enWHCTREHH0 u yeroRwmso). [lpmemMas,
UTO B PedKTOpE WHEATHLHOTO CMEIIEHNA [aBICHHE ITOCTOAHHO,
8 3aK0H COXPAHeHWS KATANNBATOPA OFNH, 3al¥IIeM:

Zej = by = const; Ee] = by = const

{Oomee clomEAm CHTYAIHA — HeCKONDKO BAKOHOB COXPAHEHHA
T, I.— paCCManHBaGTCH 'rlHﬂHOI‘H‘IHO).
O6o3HaTHM:

T T
A¥ ol — Z/n S -‘r\"oﬁm == bP'V?
T ar?l s T
= N Nism, 0 =N"/Nlsn, &= Nl /N

Mpn mocrosmusix by, b, cropocTn crammii w, ects QIVERIIH
-
0T €, 0 | e 3aBHCAT OT =

wy = K TT (G0 (0.50) ™ — &7 TR (670,)PHT (8,80

Cmerema (2.134) mepenuchBaeTcs OTHOCHTENBHO € B BHIE

(2.161)

¢ = 1/by-e 2 ?Ews (Er: B) + Unxch/in"'rgﬁm — UBHXEF/V, (2-162)

0 = /by 3 viw, (c", B).

- 2
Hepeiizem 1 mOBOMY MacmTady Bpemenm T — +— ¢ Torpa
o

Py _ —
%i‘ = ¥ 95w, (€%, 0) 4 (1/5) vypely — (b0/S) vase';
£

(2.183)
3— = Z«;Sw (e, 0).

Ecauw mpu mocrommumix S, ba, by, &0, a cucrema «GrieTphix
JBYHEHIH»

B e (o, 0) (2.164)

-r B
MMEeT UPH KamZoM QUHCHPOBANHOM ¢ efEICTBEHHOS T ACH ML
TOTHYECKH YCTOWYEEOE B IEIOM CTalfHOLAPHOE COCTOSHME, TO
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UpEMEHEMA TeopeMa THXO0HOBA, W, HAMHHAL ¢ HeKH0TOPOTO S,
MOMEHO IIOJB3OBATLCA WPHONMMKEHNeM KBasHCTAIAOHAPIOCTH.

Boolbumie ropopsa, MOMHO CTPEeMUTh &€ K HYJTH pasduuHBIMH
cmocofavy, He momarag mpw aToM S, by, b, wocronmmmmu, Ipu
ATOM BO3HAKaeET MHIOTO pE).BIIIfI'lIHBI,X ACHMIITOTHEH, PEIBJH’ITH/IH

BH3BAHEL TeM, UTO w NpH AaEmerx 0, ¢ aammcur or by u by,
a B YpaBHONHH «MeAIeRdHblx ABMmenuiis (mepsas vacts (2.163))
sxonar mapaserpet 1/8 u b./S. Tar, wanpusep, MOEEO UpH
durcrpoBarunx by, S, V verpemnzis ® nymo bg: by — 0. Torma
CHOPOCTE HIeMEHTADHHE DEARIEA, NHHeHHHX 10 TPOMesyTou-
HOEIM Bem[CcTBaM, OVIYT WMeTh IIOPAIOK MAXOCTH €, B K
B PeAKIEY NPEHUMAIT YIaCTHEe B RadecTBE HMCXONHBIX PeareH-
TOB R IPOMEKYTOYHLIX BCUIECTE, T¢ HOPAAOK MalocTH b — &,
IIyeTs ®ppy — HAMMEHBHINE UOPAJOR IO NIPOMEHYTOYHLIM Be-
IIECTBAM, BCTPEMAIOIIHACA B BIAEMEHTAPHEBIX DEARTHAX paccMar-
PHEAEMOT0 MexXaHH3MA. TOrma, mepexons K HOBOMY MacirTalfy
BpeMeri, Moo npu & — 0 (Ila KOHETHHIX OTPEZRAX BPCMEHI)
npeneSperaTs peakuHAME, HMEOUTAMN NOPAMOK IO IpOME:EYy-
TOUHBIM BOUIECTBAM, OOTBIUHA Kyun, a UPHOIMEeHHe RBasmcTa-
NHOHAPHOCTH NPHMEHNMO, €CHE U, =0 u y «Bslcrpofiy mon-
crerembl (2,164), B KOTOPOH YYHTHBAWTCH TONBKO ajleMeITap-
HBIe PeARIHH, EMAIOLUIHE 110 IPOMeKYTOUHEM BellecTBaM IODA-
0K Emin, 8CTE IS MHOKX € eIAHCTREHHOE I ACHMITOTAUSCKH
YCTOHUMBOEG B NMET0M CTATUOHAPHOE COCTOSHHS. JTH ACHMIITO-
THKE OTBeuawT cayuawe «fecromeuno pasfasiennmorey wiaH
G« CHUEDLIG SanH3HBHHUTU}} Karamzmsaropa (‘.{HGJ‘[O AKNTHBUREIX Lell-
TPOB Ha GIUENIS MOBEDPXHOCTH CTPCMETCS K EYIN) H DaceMarT-
pupayHch metanbHo B padore [54). BooSme rosops, B sTOM
cnyuae upm -+ pearOEA «weuesaery — Bee Wi () — 0,
4 H3MeHeHIe ¢ ONpPEeellAeTCA ITOTOKOM BeIlecTha.

Pacemorpum msa crmocoBa crpemmenus e — 0, mpu ®otopsix
pearmuA (He Weuesaery, JT0 yeeauwwerue Viby, br, S nmocrosu-
HEI, Ni}ﬁm>>NE,‘5m) u yeeaguerue b.(V, S, b, mocrommmE),
IMepssii coy4ail yie paccMOTPeH — ¢ yBexudernmneM I (Vs>
> Nogw)  Memmercs Tonpko  koadunment ® (2463 mpu
dd/dv, a mpapsre wacTH 0CTAIOTCA HeM3MeHHEBIMH. [[ra pacemor-
PeREA BTOPOTO caygas b, — o (ymenmwmsaercs JaBdende rasa)
pocronsayemcs dopayroir (2.136), cBABRBALMET Uy U Uy

Bl
Vppix = Vnx '% -+ (57bx) 2 Ws 2 Vg,it
r 8 i

. ! ™ I
rae -.obosHaveno bppy = by (Cn_\') = 2\ Chuie
i

Ecin b BHBMBHTapHOﬁ PEAHITHHE YIaCTEYIOT B HAYECTRE IIC-
XONHBIY pearemron & Momxery: rasa (kaw mpasmmo, k={ au-
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60 1), TO CKOPOCTH PEARIEN HMeeT BEN W = br.w’ (cp, 8), rue
w' (eT, 9) YVIEe He RABHCHT B ABHOM BUINe 0T &, Pazbusasn sie-
MEHTADHLE PeaKINH Ha IPYUUE, COOTBOTCTEYONIHE PAZHEIM /&,
1 of03Havag CROPOCTH ANA k-l TPYOUEL )., TOIYIHM

Py - - Ty -
t% = 2 Wy, (0P1 9)(V§,s — VG,SC‘) T br 2 Wy,s (Cpa 9)("?{,5 -

h=p h=1
— V@) L83 D A WS br s (B bE—E7)
h=2
d —1 £ ’ - a9
g 3’61': = E wo,s(cla 9) "h’g,s + bp val,s (Gps 6) "i’is + by z ces
k=0 k=1 =2

Ifpm b, — o0 pearmmMW, WAYI[HE ¢ VIACTHEM HAMOOIBIIErC
L MICHa MOXeRYH rasa (k= fn,.), cTaHOBATCA mMpeoSIATAOILAMIL,

" hmax
Brifpae moperit mactrral epemenu T = bp %, MOMHO Tepe-
XOTATE K UpOEEIMeHNI0 KBagUCTANMOHAPHOCTH OpH & — (, ec-
i «BBICTPAA? TOJCACTEMA, COOTERTCTBYIOIAT clIyYar X = Euo.,

é: 2 w;i.s (&F’ B) "f]"_«:l,m

h==fypax

nMeeT HpH d0BoM (HKCHpoBAHEOM ¢ eIHHCTBEHIOE W YGTOM-
YHEQG "B HEIOM CTanmuoHapHoe cocroirwe. Donee mogpobmEbit
amayH3 ¢ YYeTOM BOIMOMREOH WacTRYHON KBazdcTald0HADHOCTH
MOKEO NPOBECTH aHATOrHudo ciayvaw b, — 0 (em. [54), a ran-
e Hme pasbop npumepal.

Ecorw S — 0 opm mocTosHEMX by, b, V(Ngﬁm>>_f\fﬁm),
TO B OpaBoi 4acTH TepBore yvpasmemnws ws (2.163) momenaeres
fonemrofi mapamerp 1/8, poobuie rosops, ofa nafopa mepemen-
Horx (razoBBle ¥ TOBEPXHOCTHHE) CTAMOBATCH «GHICTDBIMI?
(mpy v+ 0), Ecan o0patuToes K HCXONEBIM YPaBEEHHAM
{2.134), 1o cramosmres scEwM, uTe mpH S — () usMeHeHue €
OUpemedAeTCA ¢ TOTHOCIE NG WIEHOB UODPALKA & IIOTOROM
BEIBCTRAL

" = vggel/V — vexe /¥ -+ 0(g)
uim ¢ yaetoM (2.138)
ér == Dpybppe/V (c;x/br' EX Cp/br-)-

Mosxuo rawwe pacemarpmeark cxyaai S — 0, by, b, V mocro-
ANHDL, & Upe TAKME CTPEMUTCH 1 HYIW, HPHIEM /S TOCTOAH-
mo. Torga coayuafi S — 0 we omrmuaerca ot cayksag ¥ — oo,
PACCMOTPRHHOIC HAME B IIEPBYID OUEPeTH, M MO0 HX 00bemd-
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Atk B omnE — S/ TV 0 (Nigm > Nogw ), by, ba, va/S wo-
CTOAHHEBL.

Bosmwkaer sonpoc: Baroll ke cIyuafl uMeer Ooasbige OTHO-
[meHEne K geficTeuTentiocTu? PaceMoTpuM (Hswueckue peaii-
BaIlHE PASIHIHBK CHecoB0B yeTpeMIeHus & ~~ 0.

A) by— 0, V, 5, b, mocTogHEHEL. JT0 COOTEETCTBYET IIOCHE-
NOBATENBHOCTH CHCTEM {HPH DASTHUSHX &) ¢ OJEHAKORBIMIL
0fpEMOM M ILIONAMLI0 NOBEPXHOCTR KATATABATORA ¥ ITPH ONHOM
W OTOM e JaBleHHM, HO ¢ PAsdHuHel {yMemsliaronielcsa) mmor-
HOCTBI0 AKTHBHBIX IEHTPOB Ha HoBepxHocTH wartamusaropa. llo-
CHGIHEE TOCTHTACTCA IIPH CHMBHOM OTDABACHAM I paa(’)aBne—
HEE KATAANSATODA.

B) b, oo, ¥V, S, b, mocroammnl. 1o COOTBETCTBYET IOBBI-
e HT IO ;xamenuﬂ rasa B cHCTEME,

BY S/V—0, b, by, v/S mocrogmmer, IT0 0311894€T, YTO,
HAUHHAA OPHMEPEO ¢ OFHHAKOBBIX NVogg B Nosn, M ysemn-
ypBaeM O0BEM Tasa B CHCTEME HIM YMEHBIIASM NIOUEAE T0-
BePXHOCTH RATANEBATOPR, HEMEHAF COOTBETCTEVIOIZEM ofpaszom
Vsr (Ug/S = const). HamyumMcs upensTeTBHEM K UPHMRHEHAH
_9TOH aCHMITOTHEHR CIXYKET To, uro S/ V, Boofile rosops, Hema-
a0. Ho &/V — pasmepHan =meImvMEa — ee MAJ0OCTL 3ABHCHT,
HanpuMep, 0T BHOOPA eMHHHAL NFMubl, JefCTEUTeILURIA CMBICT
UMeeT MAXOCTh & = Ngﬁm/f\féﬁm. Bemu, cramem, & yie gocTa-
TOUHO Mano, YTO0H € YAOBIETBOPHTENLHON TOTHOCTERI) TMpEMe-
HATH OPHONMHEeHHe REAsHMCTaMOHAPHOCTH, To Bexuyuwa S/V
MOKET ele B He ORITL ocofenno walol,

Acamuroruk® mpu & — (), cOOTBETCTRYIOIHe clIyuamy Al 1
B), mecoMmenio, @MeldT CBOH CMLICT — NPy SONLINOM OTpaBie-
mpd Rartadmsaropa (A} mum BuicoRmy mapmenmmax rasa (B
OfEak0 EX HCHOILBOBAMHE HPeOIeNarast, 470 upH & —+ ( Me-
HAIOTCH COOTHOMIGHHS CHOPOCTeH PasiMYHBIX peaRmud, HekoTo-
prie M3 HEX OPAKTHYECKH HcvesawT (CM. BBIIIE). DTOTO He MDo-
HCXOIHT NpH acmMrtoTExe (B), ®oTopas UpeacTaBIsiercd HaM
Hambomee eCTECTROHHON.

MomHO paceMOTperh Takike caydalt e — oo, Ou cEMMeTpi-
ger paceMorpenmomy (A, B, B) ¢ ToumocTeio 10 3aMeTH €
Ha ¢, by ma by m Nogn B3 Nosy. Srtor coyuail COOTBETCTBYRT
KaTATETHIECKEM DearRlMaM, NDPOBONMMHM B YCHEOBHAX TNyGo-
Koro BayyMa. A 2T0TO CEyuam MOMKeT HafImmaThes «KBa3H-
CTALMOEADHOCTE HaoDopoT» — GHICTPAA «IOACTPONKA ) HOMIeH-
Tpamuil 1a3006pasEHIX BEUECTB ¢ MO ROHIEHTPAIHE TOBEPX-
HOCTHBIX Eemiects ¢.

‘PaccMOTpEM BCE ACHMOTOTHRE B UpocTeilimeM mpaMepe -—

1 2

PEARIIHE  HaTAIETUUECKOH M3oMepuaanuu AJ-Z—>AZ
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% 3
~+BZ—B--Z,  Jlgg CcORpPANEHNA BBIUTAJOK BCe  CTAJHI
IpuMeM HeodpaTHMBIMI:

fo = SIVIke,eql—1+ (1/b,)c,) — hsopz(1/b)es] +
F by ailus/ V{ca sul by ox — cadbil;
¢y = S/ VIksepz(1— (/b eg) + kycac{1/b ) esl +
F el o/ V{Cn 0o/ Br e — 05/ Dy);
by = —kcacg T EsCpz;
Gaz = o Caly — EaCan; Oz = FoCaz — FsCrz;
amecsh b == ¢, '+ op = const, by = ¢zt €.z T cpp = const.

Henmomhaya 3aKOHBL COXPRNGHER H IEPEXO)H K IePeMEHHEIM
¢, B, samurmen;

ca= biP TS b 4Bz (— 1+ £4) — Kyhubpacal -+

‘I‘ (U]Elf(dfv) bl‘ BY (?A BX T EA)/bh
B, — —l.b,Ea0z + Fsflng; Opg = Feall — By — Bpz) — Fablaz;
C'B:i_éﬂ; eAzzimeZ"‘"‘BBZ,

rite 0603HATEIO Ca s = Ca px/ Dr ue
Pacewmorpry cayuaii Ay — b, —0, b, S, V= const, v,z > 0.

- - - - Yy b]" BT 1
Torga calt) = canx + (€4 (0) — cany) eXPLg e t] + 0(e),
T

. v
CTeleHl ITOKPBITHA ['}z, eBz HaXOATCA C TOIYHEOCTERIO

no Ole) m3 mEeHHBIX ypabHemmEd ¢ mnepeMedHBIME Ropddmme-
eHTaMH

S kb o s - Ypx brpx
0z = — fybr | caex + (ea (0} — capxlexp | — 7 o t)i0, -+
h

_ - Fegbpz + O (e);
eBz == ka bl kzez - (kz + kg)BBz +0 (8)

Fomeramrer cropocry 1 by, a TARIKe C,up W Uy, TPeIOIATA-
WTCA HeHFIEBRIME, [03TOMY MaTPHIR

— ic]_bI‘CA BY k3
- kz — (‘zﬂz + ka)
HEBBHIPOKOECHHA, -

Har spmgus, acumurorara npa by = O meceMa npocra, HO
HAKAKOH KRABVCTANMOHAPHOCTH HeT. Hak YRASBIBANOCE, A



PRARTODA II2AMBAOIO CMEIIeHna NOBOALHG TASTO £4(0} = ¢4 i,
10Td8 1 Calt) =4 e + Olg), -

Eean mpepmofarars vy = ¢ (cuerema BahpBITa) TO MEL Tpuii-
ZEM K GIYYalo, PACCMOTPEHHOMY Dadee. 3aMeTHM, 4YTO ToTIa
ACHMIOTOTHRA, TPHBeTeHHAA 378Ch, HENPEMEHHMA, MOCKONLKY
ruHeEAA YACTH B YPABHOHHUH JUTA €4 CTAHOBHTCHA BHIPOMIEHHOHR
I OCHOBHYID POI% HAYHHAKT Hrparh 4remsl mopagea Ole). das
arore cayvag (v, =0) B cmcTeMe KBAZHCTARHONAPHOCTE BO3-
Moxcra, Femm mpepmomaraTh, 9T0 0P &y — 0, v/ 0g = const,
TO MOJRE0 mepefitH x HoBOMy wMaciiTafy BpeMern T==0;-f 1
HOAYYUTL

L T S N O SN SR R S AP S
A 2 [kybeeacy (—1 T ca) — FgBpgeal -
dt b, ¥

Yyx br' BX -

R =~ (cA pe— £a);
2 I- 7
P

ddy
by —— . k bPCAeZ + k30pz;
g, -
bt = Ity — Ry — (Fy - Fy) - Bz,

Tax Haw, COTIACHO LPENNONOMSUIID, Un/byp—= const mpm
by — {}, mpaBaa wacrth EEPBOr0 YPABHEHEA He 3ZABUCHT OT &.
CucreMa «OBICTPRIX JIBHFRSIIAL ) pH abom €4 2> () mMeer ermHE-
CTEEHHO® ACHMITOTHUGCKM FeTofwHBOe B ueuom CTAOHOHADEQE
COCTOHNE

Gz = kg_k3/{kibp5‘,\k2+ kzka + kakibpa_ﬂ‘);
Oz = k1B 2uko/ (R0 20k + Ealoy + Bk D84,

Tosromy, Hauumas ¢ 0CTATOTHO MAadblx by, TPHMEHNMO
Hpﬂﬁﬂﬂﬁ{eﬂﬂe I{BB.BHCTB.HHDIIERPHDCTH mociie HeROGTOPOTO OTPB3“
Ka BpeMeny («IOPPABAYIIOTO CIOMAY):

d - - -
TR e (SIV) Rk al bl sk | Eoks - Tgkibiza) -+
T [UBxf(an}] (be th"br) (E.A px— £4). (2165)

Hocronpry BCe peaklifl BEMeOT OOWH HOPANOK (mepewid)
0 MPOMERYTOTHEIM BellecTBaM, HodyYennoe ypapmemse (2.165)
0 BEEY (¢ TOYHOCTRIO MO MacHITalmoro MHOMHTENR) COBIaya-
eT ¢ TeM, KOTOPOe OVIeT [OoAyuYelo HHMe B cllydae, COOTBET-
creymmieM acumororare B) (S/V — ().

Pacemorpnm Temeph OAMH BAPHALT KBABUCTALNOHAPHOCTIH
«maobopory: by — o, S, V, b, U4 mocToandEl, B sroM cayuae
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(<6I:I(‘,Tpaﬂ.‘) oOcACTeMa MTMeeT BHT

751‘11- oA = er (S/V) [#eyBrbych — (ybo0z -+ KyBp2) el +

. U}]X bl" nx -
e (Ca gx— CA)
+ bnv bp ( A BX A)
[pu mgocrarowno SonbIInx by ¥ Hee CyLIECTBYET eIMHCTBRHEOS
M aCHUMIOTOTHYeCHH VOTOHUMBOR B ILENOM CTANROHADHOe DeTHe-
rue ma orpesre 0<<i, <1 sOmmsm myss. Ilpn b — e aTo pe-
merme crpemarea K ayawo wag 1/0,. Tlostomy ¢ TouHOCTBIO 1O
wieHoB TmopAfKa 1/b, 1ocide TPOXOMRIEHEA MOTPAHKIHOTO CAOA

monyaaeM 2y — 0(e), By =0{(g) + ksBaz, Opz= k(1 — 07— Opz) —
— Frfeg +0{e). Ilpu ¢ — oo 0z = 1+ 0{e), Bz — 0(e), 8.7 — Ole).

Tagum 00pazoy, IMOBEPXHOCTE B3I8CH TPAKTHIECKH TIYCTA.
PaceMOTPHM ACHMITOTHRY npH Oompmux (&, — e} m wamex
(b, -~ 0 papnerspax. Ecau b, - %, To B ypaEHeHHH AIF C. TO-
gpgercs MaTsi wapamerp 1/b,, 0DHAKO He BO BCeX CIATZEMBIX,
a B ypapHemmn juig 0 mospmaercs cmpaga Goawmiofi mapaMerp
b, Sannmmem:

_C;A = (Sr'f.v) kleEABZ (— 1 *}'" E‘.s,) —Jj (’L"bp) [— ]‘C3bne]qzz'_‘\ =
L v/ V) brpx (EA BY C_A)_,

(1/br)8z = ‘—k]a;ez + (1/br)k39)3z, eBz = ka(l - @z hd eBz) _— kaaﬂz.
Kax punmo, sgech OBCTpOH TepeMeHEHOH CcIefyeT CUMTATE OHO
0z, IIpm moieix Opz B €45 0 ypasHeEwe 114 8, mmMeer eguHE-
CTBEHEOE U ACHMOTOTHYECKHM ¥YoroliddBoe © Ied0M CTalHoEap-
moe pemenme Oz = (1/b.}{k:0s2/(kCy}). Ypasmenns xsasucra-

nuomaproers uMeror Bum Oz = 0le), ca = 0(g), Bp;=00) +
+ &, — (ks Ky)igz. Mx duzpuccrs# CMBICA COCTOMT B CHENVIO-
men: opu BOTLIIOM MABAGHHE raza cBOGOZHBIX MecT IOYTE HeT,
oHE GHICTPO BAHAMAIOTCS amCcOpGMPYIOIIMUCA MOMeRyIaMu Aj

£4 MaZO, TS Kak rasa [0 CPaBHeHRI ¢ KATAIH3aTOPOM OUeHb
MEOTO, 8 CEOPOCTE aueopluan Maza — Malo 0.
Ecir b, — 0 (Manble FaBleHUA), TO MOMIO 3aMHCATE

Brea = by (SIV) eybueaOz (c4—1) — (S/V) ksbnBpzea —
-+ (vBX’{V) Drony (_"«'A BX _‘EA)§

By == —boJeycaty + Eabpy;
‘BBZ = kz(1 —_ BZ - EIB;;) - kBHBZ-

Pons Gricrpol mepeMenmoil 37ech urpaer &, lpnm dErerponan-
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HErx Oz, Opz HeoBXogmMO #WCC/eOBATh CHCTEMY ORICTDPHEIX TBH-
mennit, Ona MMeeT CTALHOUADHBE COCTOANNA

ca 12= 12 (Fey/(2brk,)} (Bpz/Bz) + vax/(25) (.br uy/br) (1/(F,6:02)) =

1 y,  Opy Usr  Pray 1 2
i(T(1+5pkl'ez TS e, ey ) T

I 1"

n 1
Upy N brnx . “amx ) 2
K S

Hopere £ii, COOTEETCTBYWHINA 3HAKY -—, BeETHa NeHUT Ha GI-
peske [0, 1], a Kopews €., Beerga Soasine 1, HosTOMY Ha OTPES-
xe [0, 1] eymecrsyer enmmcTEensoe cTal@OHaploe COCTGHHNE
Gercrpoll mogcucrevnl. Tak rar orpesor [0, 1] wo-wmpapmanten
(ecme B navanbmsilr Moment O<Sc, <1, To m B HocmerywoUleM
ATO HePABEHCTBO CIPABLIIEBO), 2T0 CTATHOHAPHOE COCTOAIHE
YCTOHUHBO, H MOMEO NpUMeHATE: Teopemy Tuxomosa. Pememne
YpaBHeHHA KBAZHCTAIMOHAPHOCTA HMeeT B

EA = Cy ux(UEXbr um/(ka'aBan‘S + stbr EX)) + O(br),

a 0; u Osy Moymo maliTm ma ypasmeunii 9; = 0{b,) + %y0ps;

Opz = k(1 — 0y — Dgz) — ksbpz. ITH ypabHeHHA IuHeRHE H MO-
TYyT OBITh Jerxo OPOHHTerpHpoBausl. WX xaparrepucTHIecKme
upeTa Ay = —kz, Ay = —kz) COOTBETCTBYIONHE CODCTBEHMMEIC BOT-

TOPEL
[£al = (2]
Y nol_y

IMosTomy ofiee pelmeNHe 8GTh

0z 1) ’7‘53) —ht {"lfi) —Rt
(BBZ)_O(&IT)‘!—(O _.J—c.l(}f:2 e = +CE(_1 e H

TIE €13 — IPOUBBONDIbIE OCTOARKEEIE, :
Pacomorpmum, maromer, cryaair S/V —0, b,, b, vx/S mo-

croguasl, llpr arom mepexogum k HOBOMY MaciiTaly BpeMeHE
17 ={S5/V} n woryuaem

deSdt =k D,E,0:(—1+ Ca) — Rs0puCa F voe/S{be o2/ D0 ) (Ea ne — cal;

E(dgz/d"f) = ‘*k‘ibl-aﬁez + k:iaBZ;
s(dﬁngd'c) - kz(i — BZ — eBZ) —_ ksBBZ.

Ypasnenna «OEICTPHIX OBMMEHHHY JUHEHNEL 0 HMeOT eIHE-
CTREHHCE CTAmMonapHoe pemerue 0p = fho/ e D E ik, + kot
T+ hyleihitn); Onz = kbiCake/ (BibiEaks + Rkt + ksk, B.64), TwoTOpOE
VeroHImE0.
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Teopema Tuxonora npu ¢ =8/V — 0 npumesmma, 1 nosTo-
MY, UauHHad ¢ AOCTATOUNO MATHY &, MOMHO ITOXLIOBATHOH
NpEGINReREEeM KBasHOTAIONA DIHOCTH,

Ouenb BaKE0 TO 00CTOATENLCTEO, 4T NPHONIIKeHHe KBA3H-
CTAIIHOHAPHOCTH — ACUMATOTHEA PENISAHA HCXOMHOH CHCTEMEL
npu & — 0, a TPUMEHNLTCA OII0 TP ROHETHEX £, Bompoe 0 Tox,
FAYEAafs ¢ HAKOTO & MOMKHO WCIOONLBOBATH 3T IPAGIHAKEHIS
¢ 3apaEce 3ATAHNON TOTHOCTBIO, ABIALTCH EOBOJIBHO TPYIHEIM
B RaMI0M HKOHKRPETHOM Cclaydae.

Hepaeno Qrappoy u Imenscomw onybauakosaenu pabory ¢ um-
TPUIYOIGHM HashadHeM +¢HKBasHETAIHOTADIOCTE — PRATBHOCTD
wiy urmma?s [55]. B meid npusonarcs nandsle pacueTa HeCTa-
IHOHAPHOTO IOBEASHHA CGEOMHON XWMHUECRoH peawul, coCTo-
ameir @8 81 cramum, Peaxmmoummas cMech cocTtoHT #3 S0 pe-
IEeCT. JHCNEHHEIN aHANHS TOKA3aX O0XbmIce pasHoobpasme
HeCTAUMOHAPHEIX XAPARTEPUCTHR CNOKEOR PearTan. Jro PasHO-
o0pasye He YRIATLIBACTCA B YSKHEe PAMKW THIIOTeIb! KBABMCTA-
nroHapHocTy. Tem He MeHee BHITeNSIOTCA 00NAcTH MAPaMETPOR
1 BpPeMEHOEIE WHTEPBAJEL, B ROTOPEIX 3Ta CHOOTE3d TONTBEp:R-
RARTCHA WHCTEHEEIM HKCUSPEMRHTOM,

Mosso cTpouTh pelienne WCXONHOR CHCTeMSL B BUNe DAIA
mo creneuam £ [53]. TIpn stoM mynesniM upmbauxenueM SBiA-
BTCH PeIleBEe BRIPOMIBHHOM cueTeMbl. Ogmard Tamod iomxon
NPYMeHHOTCA PefKko; B34 TOBBINEEUE TOYHOCTH NPHXONETCH
OTATHETS 3HAYATRALHBIM YCEOIRHEHNeM BRIKIAI0K.

CyMMHIPYS CRABAHEOE, OTMETUM, UTO B YPaBHEHEESX, OMHCHI-
BAIOMIMX HECTANMONADPHOS IIOBEIEHNE TeTepOreHHo-KaTaTnThTe-
CHOH peawiun, ODEYHO TPHUCYTCTBYET MANBIR TapaMerp € =
= N;‘Gm/N§5m, rie Nogm= bnS — 9HCio  aRTHBHBIX TEHTPOB
(Moxn) B cmeTeme, a Nogm = bV — mommuecteo rasa  (MoJb).
Han6omes  pampa  aCHMOTOTHRA — PeMIeHEAR  ypaBHeHEH
ruaeraRE UpE Nogw/ Nogw = 0, be, buy v./S = const, Biecs
MBI uMeeM jelo ¢ Hapaderpoym (S/V), RoTopsIM Jerkc ympas-
1ATE B swenepumeste. WHag curyvanua B Oonsuell vacTm pac-
CMATPHBABIIENCH HAME acHMITOTHK. IlapaMerpaMu, OTHOCH-
TBTHHO KOTOPBIX PACCMATPHBABTCH ACHMITOTERA, VIPABIATH
Tpyaue. Fenwsa, Hampuwep, jase B OpAHIOETe o0eCHevHdTh B
ARCIIePDHMEHTe HeOTPAHMYeHHoe VBEIHYSMIeS (}IHI’I Y}IBHBIUBHHB)
TAKOrG HAPAMETPA, KAE ILTOTHOCTR AKTHBIEY TeaTpos &,. Do-
Jlee TOTO, HEAb3Z 3HaTIHNMO0 HaMERUTh 2TOT napaMerp, He MeHAHS
PaIMKANbHO  (UAHKO-XEMUUCCKIe  CROMCTBA  KATAIWN3ATOpA.
O XBasHCTANMHOHAPHOGTH MOMKHIO TORODUTH TOTdA, KOTOA OTH
mapaMeTpsl HOMAfAmT B ompeferenuyio ofmacTh, 4To He 3aBH-
CHT 0T 9KCHepEMeRTaTOpa.

Jtaa oreera wa sompoc, Momer du HalbaogaTeen B Hamed



KEHETHICCKOA MO KBasUCTANMMOMAPUOCTD IPH & — 0, mamo
OpesIe BCET0 HCCHeN0BATE IOACHCTEMY OBICTPBIX HBUIHEHHEN
{ «BBICTPYI0 WOACHCTEMY?), BELACHAUTE, IMEET U OHA eTUHCTBEH-
"Hoe ¥ yerofumBOe CTALHOHAPHOS PeIIeHHe.

§ 6. ETHHCTBETHOCTDL, MOHOECTBEHHOCTD
H YCTOMIABOCTE CTATITHOHAPHBIX COCTOAHHA

Jasi reTeporeHERIX  KATANATHYECKHX peaRnmi «OwpicTpas
TOACACTEMAY, RAK HPABMIO, AOMEHA COOTBETCTBOBATHL HpDEBpa-
HMIEUHAM [OBePXHOCTURY BeliectB, [Iyerh Mx comHcor 7,
7,. MexawwsM NOBEPXHOCTHEIX TPEBPAINEHHNH HMeer BH

g1yt ooV CpaZi = fpZt T B, p=1, .., N,
JTOT MPXarHMEM NOJYYAETCH, GCIM B IONHOM MeXadH3Me Bbi-

YePREYTh BeUIeCTEA, HAXOZAOMeca B ra3oBod (hasze,
B npepgmomomennn zawoma JeHCIBY OIMEX HOBePXIIOCTei’{

Wwp(z) = w {z)-wp —AJFHZIH—A IIZI .

i=1 i=1

.y

3iech Bee KOHNEHTPANMH razoolpasublX BeIecTs UPHHATEL Io-
CTO}IHHBIMI@ 1 BRIXYEHE! Kal COMHOMHTENH B KOHCTAHTHL CHO-
pocredt Ky .
HrHernueckue ypapHeHNT HMEOT BEL
e

g = gl o0, (7), (2.166)

I7Ie BERTOP Yo HMEET KOOPMEHATEL ({a); = fpi— Opi. OTH ypPaB-
HeHWS HanmoMuHarr ypaswehumg (2.33), (2.34), oumcnsaomue
NUMHUBCKHE IPEBPAMIPHEA B BaKPLITHX CHCTEMAX IpPH HOCTO-
aunoM obneme. Ho ects pasmioe oramume, [nag ypasueHwi
(2.166) MoMer W e CYIMECTEOBATE TOUKH JeTaZLHOTO pPaBHO-
pecun, Cranwmouapmas Touka cwmeremsr  (2.166) rpoece me
0GA38TEMBHD HBIAETCH TOYKOH jeTaxbHore paBHOosscHA. Tanoe
COBFafeHue CHOpee MCKIIOURHIE, TeM mPXBHIO0,

Has ypasmenuit (2,166) cymecrsyer xora 0B OJHH IOJ0-
SRETeILHBIH JHIeHHEH 3aK0H COXPAHEHHHd, COOTBETCTEYIOMOITH
MOCTOANCTRY 00Iero KoJnTecTsa (MO KOHIEHTPANEHR) KaTalm-
zaTopa B cHeTeMe. B mpocTefimieM cayuae 5TOT 3AK0HM HMEeT

By bn= 2 z; = const (sgech z; oBoaHamaer KOHIeHTpa-

o 7).
Hanbueilice WaIoMKeHRe GYNeT B SHAYATENLHON CTeIIeHH
TOCBAIEHD HCCHElGBAHA CBOHCTB RHUHETHIeCKUX MOTeilel Io-



BOPXHOCTHEIX TPEBPAINENTE ¥ TIpesKIe BCETo aTATHBY UHCNa U
YCTOHUHBOCTA penreBnii ciucTeMsl ypapaenui (2.166).

B arom amanmmse BaXKHO RaaccHPUIHMPOBATE MeXaHusMsl (
COOTBETCTBYTIHE KHHETHUSCKAE MOJONH — 3[8CH 3TO CHCTEMEL
YPABHEHRH EBASKCTALMOHAPHOCTH) ¢ TeM, Urolbl HaTh OTRET Ha
EOOPOC: KaKOoH KIAce MeXamHsM0oB O0IATART eNUACTREHHEIM U
VCTOHQUERIM — pelleH@eM YpaBUen®EH  KBASHCTAIHOHAPHOCTH,
& B HRAKOM BOSMOMKO WOABJICHEE UeCKONBKHX POmISHHH, 1. e, He-
CHONLEMX CTATHOMAPHLIY COCTOAHMIL.

6.1, Jdrneifinsie Mexagasyel

" IlpocTefimmait  wiace MexaBH3MOB RATATHTIYECKHS pPeaki-
THHE — 5T0  TEHEHIILIe MEeXanuaMbl, TepMHH 9STOT BBENEH
M. M. Tevruumm (e, 7. 1). cIugmefinsie MeXaEHSMEI — 3T0 Te,
HOTOPBIE COMeprRaT TOALKO JIeMeHTADPHRE CTafun Buia Z; == 7;

Tarum o0pasoM, B RaMI0d PeakINN VUACTBYET TOJBKRO ONHA
MOJNERYHA [POMEKYTOUAOTO BEIISCTBA.

Teopua IUHEHHSIX MeXaHM3MOB — MOCTATOYHO paspaloTam-
HaA obmacTs WaTAmUTHUecKol whnernwm. [IpweemeM ee OCHOB-
HEIE DPe3YIALTATHL Y PaBIeHld HEHeTHRA INE NHHeHHOTD Mesa--
HA3Ma COITACHO 32KOWY [efCTBYIIHX IIOBEPXHOCTEH HWMEWT

BH[, .
7 =Xz, (2.167)

e K — Kpagparnas MaTphia, IHATOHATLHEEIC DMEMEHTH KOTO-
pOR HENOROMHTENBHE, & BHeIMATOHALBHBIE — HEOTPUIATEIRHEL
B cmay  cyvilecTBOBamWA  IEMeHHOTO BAROHA  COXDPAREHIN

-
217, = const cyMMH 3IeMEHTOE KasKIOT0 cToI0ma MaTprmsl K

T .
paruwl Hymwo., Cava warpuma mmeer eug K= (& ), Tne
KOHCTAHTA CEOPOCTW peakmuii Zj—»Z;, {157

feig =3 _ Xk, ecmm =7,
i#1
HMumavrra cacremp (2.167) ompegenserca co0CTBeHUBIME THC-
aaMn mMarpuner K, Jlerso OpomepAeres, UTO ecaw B HATANBHLLL
mosment Bpemenn {==0 nce z;= 0, vo, cormacuo {2.167), z; =0
u upu {>0 (870 wacTHYHLIH coywall ofiux yreepimemii of
W-HHBRPHAHTHOCTE OPTANTA HeOTPHIATEILIEY BeKTOPOB, OTHO-
CHTEIBNC YPABHEHHN XHMWTeCKOH KUHBTHKH — CM., IAIPHME],
[241). TTosromy nma ypaememmii (2.167) cymecrsynoT w-musa-
PHANTHBIE CHMIISHCHL BHAA Z: = (1, 2% = const > 0. M3 cy-
1

LIECTBORRHEA OTHX CHMINIEKCOB HeTPYAHO NONYIHTE GCleayio-
wige ceofcrsa cOGCTBEMHEX Tncea Marpuon K:



1) peficTeurensEble YacTH coberhennEx wncen K memomo-
FRHTEIBHEL; ‘

2) wwero ManMeyx cofcrrenEux uncen v I mer.

JOKAATEILCTBO QCHOBLIRAETCA 114 ITPOCTHIY TROMETPHUYSCKIX
paccyMIeHNax; TOKHAKeM, HAOPHEMep, 2! DPeImCI0HEEM IPOTHE-
HOE, TOTa B THNEPINIOCKOCTH A7 = CONSt CyIIecTBYeT 2-MepHad
IXOCKOCTh, HA KoTOpoll peficreue K cBopmTeZ W IOBOPOTY EO-
KPyr HeOTPELATenbHOR HeNONBIKHON TOYKA; TEPeceveHnse ToH
MIOCKOCTH ¢ M-WIBAPHAHTHBM CHMITAEKCOM 6CTH @-HHBADHAHT-
HEH MEOrOTPAHHHK, KOTODBIA MOMEeH NepeXoiuTh B cefA mpw
Bpamenny Ha fNololl yrol, uTo “HeBoaMOMHD.

Cpoltctea 1, 2 BEITeRawT TaKMe U3 OOEEOK COGCTBEHHBIX
qucefi ¢ MOMOMSI0 Kpyroe lepuiropmua [50): aw6oe coGersen-
HOe umere A Marpuuel K JemHT Ha ROMINIERCIOR TIOCKOCTH
B OfHOM #3 Epyros BHga A — kil < k! pam s gpyrod dopme

b Dk | << 2k (2.168)
e JE :
Hanomany, uro /- womCcTaETa cwopocTn pearuumit 7 -+ 7

Beero ramux mpyros l'epimropuea crodeko Me, CEOIBRO # Be-
miects, [pupemenusie oneuru (2.168) me T0OIBOIAKT CYAHTH
0 KPATHOCTH HYIEEOre co0CTREUMOro MCIa — RAMKIBIN W3 Kpy-
o comep:mur (. Hymesoe cofcTrenuoe wmeno ¢ EeOTpEIATEND-
HEIM cOOCTBEHHBIM BERTOPOM ¥y MaTpuisl K eeTh BCBLIR., 910
CIeIYRT, HALIDHMED, H3 CYIIBCTBOBAHNA -UEBAPEAHTIHE CHMI-
MeKcOoB. B KasROmoM TawoM cIMILIeKee mnA cucetemer (2.167) cy-

IIeCTBVET HENOodBMMHAA TouKa Z,:z= Kz,=0; 2z, ecrn cob-
CTBeHHEBIN BEKTOD, OTEOUANIINA HYIes0My CODCTREHHOMY THCIY.
Eenn » mammoM coMimerce z; = {), Xz, = const = (- cymrecrever
SNUHCTBEAHAR IICTIONBHKHAT TOUKA, TO XAPARTEPUCTHUECHOO
OOIIPOCTPAHCTEO, OTBRUAKINCe HYAeBOMY co0CTBeHHOMY YHCIY,
ogmoMepHo (910 TYThL MEHee OUYSBEIHNO, UeM RamKeTCd Ha Iep-
BB BBIVIAR, aREYPATHO ODOCHOBRE BTO YTBEDMUISHINE, UHTATEND
MOMReT MpORepPHTH, CBOe 3HaHue aMmefimof amnrebpsr). B npo-
THBHOM CIyYae CYIMIECTRYeT MOMOIHMTeTRHbH JUHEHARE 3aR0T
CDXPHHGHHH, it HB}I\‘;I;LHL/‘I CHUMILJIEKC pElCHa,[[EleTCH Ha (I)-HHBapI'I—
AHTHBIE BaaHeHRe MHOTOTPARHEKE MEHBIIeH DPasMepHOCTH.
BrigeHaM, upd BAKUX VCIOBHMAX CYNIBCTBYIOT JOIONHHATETE-
Hble NEHe{HBI6 3AKOHH COXpalleNmg. [JaceMOTPHM ONIY IHHEA-

PEAHTHYI0 TIOCKOCTE [ E-Zi = const = 0. llyern cymecreyer
: i

NOMONHNTEALNEH AHHeHHBIH saxonm coxpanenus flz) = const,
Hampoe ypasmenue [{z) =e¢ onpefenser runepnnockosts B P,
HpI/I JBRYY 3HAYeHHAX C:C‘i,z 274 THIEPIVIOCKOCTL ABAHAETCA
OTOPHOH TiA w-muBapmanTHoro cumirerca B £ (om onpenetser-
cn B £ mepasencreamm -zi== (). [lepeceusnua rumepunocrocTei



{(z)=¢,, © ATHM CHUMIIERCOM €OTH TPAHH, KOTOPHIE MBI 000-
zHAUBM S, ;. B wacraoeru, Si, MOIYT COCTOATH WS ONHOM Bep-
mmasl. [pagaM S;, COOTEETCTBYIOT Hafophl BEIIECTE, KOHISH-
TPATEN KOTOPEX wWa S MOryT OHTH HyIeBRIMU. JTH Haboph
pasanvEr — S; w S; we nepecexawrceda. I'pawn S, weBapmant-
ur ({(z) = ¢ — 3aK0H COXPAWENHA), MOPTOMY BEIECTBR, COOT-
perereyviomae S; (@mm S,), He MOTYT mpespamathei HE B Ha-
K¥e JIpyTHe, ROHIeHTpamud Koropelx ma S, (mmm S,) paBEH
rymio, TaxmM obpasoM, B JIHHeEHOH cHCTeMe NOIOIHETENLHEIE
38KOHBl COXPAHSHHA MOIYT CYIIeCTBOBATE TONBKO B TOM CHY-
yae, eCIE eCTh IO Kpalfined Mepe IBe TPYIIEL BEINECTB ¢ TAaKHMHU
cpoifeTBaMr: 1) B ®TEHX Tpymuax mer o0IMEX BemiecTs; 2) Be-
UI6GTRA RaMUOH Wa IPYIT He MOTYT APEBPALTATECH HH B RAKHE
BelmecTea, ¥e Bxofamme B my rpynoy. Ilpm atom sentecrsa
BUYTPH Ka@Maod us rpynm MoryT B3aUMOTpeBpaIiaTheda. Tanue
PPYIEBL BEUWECTE MGMHO HA3BaTh aBTOHOMEBIMI. [IpocTefirmmi
npumep mopofHOA cHTyYATMd HaeT CXeMa GBYX NADATIENLEEX

1 3
pearmuit A— B, A—C. [se apromoMEWe TpPYIIH 37eCh
obpasyror pemectsa B m C. JomolsmTensunii Jumelrdnii 3a-
KOH coxpaneEng wmeer Buj Bk, — G/, = const. [loa pearmmn
A - B — C amamornumoro 3ak0H2 ViKe Hert.

Hamumme (wnm OTCYTCTBHE) ABTOHOMEBIX TPYON BEILECTH
serro npowepserca. Mer npenmonaraeM wx orcyrersme. O6nremo
BRITIONHAETCA U (0iee¢ CHILHOS VCIOBHE, YeM OTCYTCTBHE IBYX
ABTOMOMERX [PYIE — yCIOBHE OPHEHTHPOBAHHON CBASHOCTH
rpadpa peanumit (sgect peus umer o Tpaday TWHeHHEX Mexa-
UMSMOB! BEPUINHL — BeI[ecTBA, pelpa — bIeMeBTapHbE pe-
ARTHMH),

I'padh maasiBaeTcs OpHEHTHPOBATHO CBAIWBIM, €CIH OT JIO-
Goif ero sepmuUE K JMH0O0H NpyroE Memzo npolTH mo peGpam,
JABUTAACEH O HaTpPaBICcHII0 CTPETOR,

OpueRTHPOBANHAA CBASHOCTH TECHO CBAZAHA €O cIadol of-
parumocteo (cM. w. 3 aroro maparpada), Ho He CORIATAeT
¢ Hel. '

Mccnenyer ceoficTra cucremsr (2,167) B upexmonomesmn
OPUEHTHPOBANECH CBEZHOCTH. JadurCHPYeM HOKOTODPHIH m-uH-

BAPHARTHE cuminexe Dp:z:z= 0, Ezi =c¢>0. B 1) cyme-
i

CTBYET OJUHCTBEHHOR CTAUBCHADHOe cOcToAEue z’. Berrtop z°

HONOMHMTENEH: B CHEY OPHeHTHPOBAHHON cBASHOCTE rpada pe-

aRUMH CTANMOBAPHEX TOYeR Ha rpammme [, mer. delicrBuTens-

HO, I[pB,I[HO.]IO}EE'\'HB npOTHBHOG (HBHOTOPBIB KOMIICHEHTHY Zn—k

wynesse), mworvauM Fp=0 mIa raxEx i ® j, WTo zg.# 0,
o

z; = 0. Ho orcwoma cuegyer, uro B rpathe MeXaHHsMa PeARIER
HeXb3d, IBUraACEk IIC HANpPaBIeHEHM CTPEJOH, TTPOHTE 0T Tex
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PemecTs, IuA RKoToperx  z3 7= 0, ® rem, mua Rortopuix zj = 0,
2 9T0 NPOTHBOPEYHT ODHEHTHPOBAHWCH CBIBNOCTE (CTDEIRH B
rpahe MexamHSMA PBAKIMU COOTBETCTBYIOT, GCTECTBEIIOD, pIe-
MEHTAPHEIM DPEAKOWAM ¢ AeHYNeBSME KOHCTAHTAMY CROPOCTH).
Tax Ke Kax H JAIA Z4aEPRITBIX cmereM, B D) cyimecrsyer
yHRIAS, MoHOTORHO YORIBAOMAas BRO:ML pernenui (2.167):

Gulz, 2% = 2z — 7. (2.169)

7

WMupexe a1 crapam y G, urobsr otamvar, ee or $ynrmmi Jla-
IYEOBA jLid 3aRpeITeIX cucreM. Crporo rosops, G me ABIALT-
e pyrruuedl Jaoymora — ona He jgudiepennuwpyema Ma Iu-
LePITIOCKOCTAY, BAJABAGMBIX YPRRMEHHAME B; = 2;. IloToMy
BMECTO TOTO, UTOOH ONEHHBATL €0 TPOH3EOMIYI0 B CIHIY CHCTE-
mer {2.167), omemum ee yOwBanme 3a KOHRUILIH METEDPBAN BpE-
mewn 1. Ha camom pesxe, Mpr omenum RoePOEIEEET HPTOTHIRO-
erm [56] marpunm exp tK:

G (z (L - ), 29) << G (2 (1), 29 (1 _ T exp — ““*q)'“), (2.170)

weml

e ¢ — MaKCHMYM CYMME KOIGTAUT CKOPOCTH DIeMEHTapPHELX
pearmuil, B WOTOPLIX PACXOMYETCH KAKoe-mHd0 000 BemiecTBO
(ManmcuMyM 6epeTcd 110 BemMeCTBAM); M — MakCHMAIDEAR BeJH-
YMHAA NEFHL] KPATTadllero OPHEHTHPOEAHUHOTO WU¥TH, CBASHBA-
©oIero mape eeigectd B rpade (paa wampofl Dape BemecTs
Ay, A, puibupaercs mparuafimuii nvte or A, B A, mw mmercs
Ta mapa, IS KOTOpPOH »ToT UYThH CaMBIH IIMHHBIA; maper A,
A, m Ay, A, CUNTAIOTCA PARSTHTHEIME, TOCKOILKY WINETCA Opi-
EHTHPOBAHARH IyTh OT TWEPEOT0 WiIeHa IIapbl KO BTOPOMY);
f — HaMMeHLINAT HeHYylIeBag KOHCTAUTA CROPOCTH,

Onerry (2.170) MoMHo @ Fade FOBOIBHO TCTHO 3HATHTERD-
HO VAVUILATE, OQHAKO A HAC BASKIO caMo ee manmame, (JGo-
JAYEM

}-“L’ N (]fT)Tﬂ exp — ik —+ gl T ] (.j. 171)

-m!

Ouesngao, aro Gg (2 (¢ I}, 29 <SGy (z (), z9) AL,

Bamnmo, uro omenra Buga (2.170) mMeer mecTo m mas cim-
FReAIS PASTIMYHBIX TpaekTopwil ¢ pasamumsive z((), oo mesma-
wame B ogzoM D, {2z;(0) oppuarosal:

Gz (t+ 1), 22 + 1)) < A.G{2'(5), 2°(8), (2172)
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Ins mumelHEbY CHCTBM ¢ TEPeMENHNBME WOICTAHTAME ™ cxopo-
cti onenka (2.470) TepseT CMBICH — HETONBHMCHON TOTRH MO-
dAer W He GymecTsosaTh, opuane (2.172) coxpammercs — Bee
TPAEKTOPHH cOMMMaIOTCs. LAHCTBeEHO: H3MeHEHEE [0 CPAB-
IeHW ¢ ABTOHOMHEIMH CHCTEMAaMH COCTOHT B TOM, YTO BMACTO
g u k cremyer B {2.171) B3aATE WX BePXHIOD H HIHHDLWD (Co0T-
BETCTBEHHO) IpDRuiibsl W0 BpeMedu. LIpE 9TOM, SCTRCTBEMIO,
Heo0XonMo, uradhl BHTOTHAROCE sup ¢ < oo u infk > 0.

Jamee B rat. 3 OpEBOAHTCA PAX FOBLIX PEIYILTATOB NIA KE-
EeANHX MeXaHmaMOB. SIeCE MBI JIHINL WPATKO KOHCTATHPYEM,
UTG CHCTEMA YPABHEHEH KBASHCTANMOHADHOCTH, COOTRRTCTRYIO-
IWad JUBGHHOMY MeXanusMy, HABIAETCH CHCTEMOH IHHeHUBIX
arrefpamueckpx ypasmemuit.  Jlom  Tawoll cHCTEMBL perlenHe
eTHHCTBEHHO H, CAEIOBATENRHO, eIUHCTEEHH0 M CTAIHOHAPIOS
COCTOAHHEE CHCTEMEI, B KOTOPOH OCYTIECTRESETCH DEARIHA, V-
Maf 0o JHHefiHOMY MexamusMy (upu mamusx GanaHcax),

Y numefimex cumeTeM Mud@epeHUHANLARX VDIBHeHNH, MMe-
OIHY --HHBAPHAHTHLIN OrPAENYeHHEIH MHOTOTPAHANK, Ccof-
CTROHNOE THEAO MAarpPEIB TPaRsix wacrTell Momer Opirnh awmbo
nyney, AEb0 UMETh OTPEIATENLEY) BEINECTBEHNYI0 YacTh, 7. €.
HOCHIe HORNWVEHUI THHeXHBIX 39K0OH0OS COXPAISUHA CTalOHapD-
HAA TOTKA TaRUX CHCTOM CTAHOBUTCA ACHMITOTHULCKE VeToi-
YHBOH.

Eemn rpafh pearmull 0pReHIHpOBaIlo ¢BABEH, T0 B (a30BOM
MpoCTPaXCTBe NuHeHHEON cHereMsl (faNamCcHOM MHOTOIDANTHEE)
cymecteyer merpera (2.169), B worepoil Bee TpaeRTopHEM CH-
CTEMBEL MOHOTOHHO CONMMRAIOTCA ¥ PACCTOAHNE ME/RIY INMH
CTPEMHTCA K SVIW0 UPHE §—+ o, D10 BepHO RKa® AMH IOCTOAU-
HBELY, TAK W [T TepeMenHbly Roadunuentor (Romeramr cxo-
poCTH), ecnH B TOCHeNEEM CIyuae norpebopark, wTolE BCe
KOHCTAHTHL CROPOCTH OBLTH OTPAH@MEHB] CBEPXY H ITOLO0MMATEIh-
HpM wuerod crmay (0 <Co << k() <<f << oo, o, P~ const).

Mexammsyer mawux pearnmi apisaiercd arEeHEBME? [Ipers-
me Bcerce pearuuil depMentaruBebix [57]. Tunwanop cxemon
fepMeRTATHBHOT) KATATH38 ABINHeTCA THHeHHEBE Mexanmam M-
xasmuca — Memrenma: 1) E+S—FES; 2) ES— P+ 8, rae S »
P — coorrerereenzo wexogHEIE cyGorpar ® ompomyeT; E, BES —
pasmuvusie Gopumel pepMerta.

6.2. Mexanusmst €3 TPOMEKYTOYHBIX BEAHMOEHOTEH

Jrs reTeporeHHEX KAaTANHTATECKNX DPeakludl IHmeduble Me-
XQHEIMEL J0CTATOMHO pacupocTpamensl. IIpmMepsr Tagmy Mexa-
HH3MOB TIPHBONATCA H Hecxenyiores B [57). Onmaro wame Berpe-

,l];a TPOCTHT HAC YHTaTe b 38 BRUIYALICIIICE }HGTpeﬁTCIIHE CIOBO-
COTMRTATHA «IIePEeMeRTad ROMCTANTA Y.



gaI0TCA HeIHHeHnble MEXaHH3MEl, T. €. TaHKHe, HOTODBIEC BHIIO-
AT PEARIHH BE3AUMOIEHCTEMA HECHONBKHX MOIPKYI OFHOTO
I TOTO e MOBCPXHOCTHOTO BeINeCTBa HIH PASTHIHEIX IOBEPX-
HOCGTHBIX BeIIecTB, TaK, PAcnpocTpagedHas CTajusd IHCCONHA-
THBHOH ajcopimun AEBIAeTCA HeNRHeAHOMH,

Jasi Hae UPUHIMIOEANLEO BHIEKEHHE KITACCOB MOXAHHIMOB,
ofaagaromux npu  Xo00M IHAYCHAW HAPAMETPOB EIHHCTBEH-
HOCTBI) CTAIHMOHAPHLX cocrogamf. Har Gymer Ioxazamo B 2T0M
pasgele, ofHEEM H3 TalMX KIACCOB ABRXSETCA KIACC MEXaHH3MOB
fe3 cTaTEl B3aNMONEHCTBHA PasANUHEIX NPOMEKYTOUHEIX BE-
miecTs. Ero coCTaBNAKT MEXAHHSMEl, BCE CTANHH KOTOPEIX mMe-
T BEL A — mDB, 1. e. Kag cIeBa, Ta¥ U COpaBRa CTOWT 0O
OIMEOMY BEIIECTEY, a4 OTIWYHE 0T HeNHHeHHBIX MeXaHHIMOB CO-
CTOUT JHUIOL B TOM, UYTO CTeXHOMETPHUSCKHMEe HRoapOHummenTs
MOTYT OBITL OcHAbIe efuHATbl, (IHARO 9r0 OTIHYHe He OYeHb
CYIIeCTREERHO — OHO NajKe He BIMIET #a BHL Merpunm (2.169),
B koropolt Tpaexropun cbmmmarorcs. [Tomammem oro, Ilyers
eMHECTReNOHIl NHHeHHRH 3aKOH COXPAHeNHA MMEeT BUN 2i%;—
=GODSt, Tpa(b THOeHHOTC MEXdHH3M4a, HToJdyYaeMoTo I3 pac-
CMATPUEAEMOTO MEXAHH3MA 003 IPOMEKYTOUHHIX BIalMOIBH-
CTBHH 3aMemnol Bcex crexuoMerpHiecknX Koaddmmaedaros enm-
HATEH, OpUeHTHPOBANHO cBAzeH (MM, 4TO PABHOCHALHO, NBY-
HONBHBIN rpad) MexaEESMAa ODHEHTHPOBAHHO cBHszeH). YparHe-
HES KHHETHKH HMEIOT B

1= — N dkijor] + 2 dksiari (2.173)
s Js
rae kg -— woHcTaHTH cHoOpocTH peaknun dZ; > dZ;. Marpumy
Arobu mna (2.173) sammmem:

dz.i

= > d"‘kimf"l) S+ X Phuari . (2474
d d,!

JameTum, wro matpuna (2,174) cosmamaer ¢ MaTpmmed K-
HETWYMECKHX ROHCTAHT UIH NHHEEHNOT0 MeXaHHSMa, ¥ KOTOPOTro
KOHCTARTA CKOPOCTH Pearmmu A, — A;ects ¢y (2)= 2 dzkijdz‘f“l

< ‘
B mampoi suyTpednei ToUKe z 0adaHCHOT0 MHOTOIpaHHWRA Ha-
Gop HKOHCTAHT ¢y COOTBRECTBYET OPUEHTUPOBRHHO CBASHOMY
rpady Mexsmmsma. CramumoHADERX TOUER (M LINpPE — HONOIKH-
TeALHHX WOIYTPAeKTOPMH) Ha Ipan@ine DamraHCHOr0 MHOTOTPAH-
HHKA HeT — 9T0  MPOTHEOPEYHN0 OBl OPHEHTHPOBANHON CBA3HO-
et rpadha MCXONEOL0 MeXaHHaMa (YHTATeNnh MOMKeT IOKABATE
370 B KavecTBe yupammenusa). [losromy mma niboro © >0 cy-
mecteyer Takoe 0> 0, yro mia mwdore pememmg (2,173), me-
mamero wpu £=-0 B paEmoM (aJ3HCHOM MHOIOIDAHAVEE,
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z:(t) > & upn t>fc # neex i Pacemorpmm msa pemenns {(2.173)
29(2) w z®(f), XermAWEX B OAHOM GANAHCHOM MITOF OTPaT-
HUKe [,

Ha Toro, uro I\IanH]Ia Ancbm (2. 14‘3) B RasiIof To4YRe DU
ecTh MATPHIA KHHETHYBCKHX KOHCTAHT MIA HeROTOPOLO JNHHei-
HOTO MexaHHaMa (9KCIOHENTa KOTOPOH CTOXAcTHYHA), CIenyer,
yro mpu >0 Grle™ (1), 2 (@) < G(z'2(0), 22(0)) us opuen-
TEPOBAHHOH CBABHOCTA Tpada MCXONHOTO MEeXAHHIMA H TOTO,
9T0, HATHHAL ¢ TPOESBONEHOTO T > () (mpm > 1), BEIHOIEART-
ca Hepasernersa: (<< o << gy;(2(2)) < pl{z(0) =D) ¢ weroropeimu

u P, we sapmesmmmna or z(0) W OMPeReAAeMEIMA UMb T, Dy
1[ uaﬁopom KOHCTAHT  HCXOIHOTO  MeXaHH8Ma, TPH  3TOM

f7: (2 (2), 2%(¢) — 0, xorma £ — oo,

D tom cayvae, ROTHa OCHOBHOH TUHelwHGl SaROH COXpaHe-
HES HMEBT BUJ 2MZ; = COnst, BIeMeHTApHEIE DeaxiMd B Mexa-

. i1 d
nuaMe 0e3 BEAHMOJEACTBHA HMENT BH - Ai“‘*"f;—'Aj, a co-
i i

. 1
OTBETCTEVIONIEE YpPABHEHHMA KHTeTHKA K MATpHra HAxobn ecrs

g Sz
. d wy d ;|
2y = 2 e Fijai = - o Rjiazs
. j T J,d 1
{2.175)
_ff_ﬂ £
. 1 ; d d m)
Sy = 2 —5 Phyjaz; S Z d? — — kst

4.4 my i i

Matpana J ofnanaer clegyICIIAME ¢BOHCTEAME:
1) BHEIMATOHANLUBIG 97MeMeNTH § HeoTPHIATeHEHEL,
2) cymma snemenror mdoGore croxfua ¢ BecAME My parHa

é‘z1L —90
iz,

HYT®O: E ey
i

Tar ke Kak uw B UPeIBAYINEM naparpade, Toe paceMaTpm-
Baxca ciayuad m;==1, momyuaem: 1) cobereenmre wrexa ¥ wie-
0T HeNMOIOMUTeIbEYD MAeHCTEATENEHYI0 94acTh; 2) THETO MHE-
MEIX COOCTBeHHEIX arcen y J mer. Kpome voro, mna mmferx gsyx

pemennii ¥V, y® ypapmesns ¥y = J({)y, rge marpuma J(i)
YOOBIETEOPAeT @NpH Beex ¢ ycuosmgwm - 1), 2), Beamunma
k)

(1 2
2 m IH 'y He BOSPACTAeT, Lerm sxe swmonueno (pas-
i=1
HOMBpHO o ¢) yejioBHe OPHEHTEPOBAHHOR CBASHOCTH: I 10~
Goft mapsl WHIEKCOB i, | (z#v) Halfigerea Takoll mabop uEReR-
COB Ky, 1. km, uTO i, (), gy (B oy Ty () >0 0
(¢ = const) nipa »cex ¢ (BaMBTHM uTo pafop Fci, vy R MOMETIO

P .



TMonaraTs W WycereM, eclmn Ju(t) > o> 0), 1o oxA mM00HX ABYX
pemenmit ¥ (1), y®(f) ¢ oNMUAKOBHIMH SHAUCHHAME BaKOHA

T
COXpaHennE mgt = 2 my®  paccrogEme 2,1 my oy () —
=
«-—y%”(t)l—»(} mpu  — oo, :

Wa yxasammEsx ceoficts MaTpunsl Sxobu (2.175) anarormio
ciaydan m;=1 BEITeKaer, U0 B IPEINOIOMENIN OPHEHTHDO-
BAHEOH CBASHOCTH ITA MEXAHU3Ma peaknuu Oes B3AHMOIeR-
CTBUS TPOMEKYTOUNBIX BELUECTB CEBHT HO BPEMEHH ABIIETCA
csraTHEM (PAZOBOTO TpPOCTPAHCTBA (DalaHCHOro MHOrOTpamANKa)
B MeTpHKe

. n
o (20, @) = 3 m;| 2 — 27, (2.176)

i=1

Jwo6eie gpa pelienvd, NeMaTIMe § OXHOM GaladcHOM MHOTO-
rpamruKe, cOmmmatored & merpere (2,176) — plzB(E), 2(2)) —
— 0 apu ¢ — o. OTc0ma, B 9aCTHOCTH, CHENyeT CYLIeCTBOBAHUE,
RIAHCTBEHIIOCTE F ACHAMITCTHYECKARA yﬂTOfI‘IE[BOCTB (B 6OJIBEEOM)
CTANMOHAPHOrO COCTOAHHA B OaladcHOM MHOTOTPANHUKE, JTO
mowazano B pabore A, M. Boasnepra, E. A. T'exeman, A, H. Psa-
mesoft [58], & wacruuyno W onuospeMenno & (59—6117,
I)aCCMOTpHMf, KaK YCTPOeHO MEOMECTBEO CTAOMOHAPHBIX CO0-
crogumi cucTeMmbl (2.173) mum (2.175) B modosEuTeInHOM OpP-

L]

raute. an aemefimsix cuctem z =Kz omo obpasyer nmmbo mxyu
(g coyuae efRHCTBEHAOrO TUHEHHOro BaKOHA COXPAHEHWA), BHI-
XONAIYA U3 HYISI, Muf0 HOHYG, o0pasywIIuiica B IepeceveHnn
aunnednore monnpocrpanctea ker K ¢ opramrom. [ua cucrem
Oe3 BRAEMOTEHCTBHS DPASTHYHBIX IPOMEMYTOUHHX BeIlecTE
MHOKECTBO CTANHOHAPERK COCTOANNH TAKME YCTPOSHO TOBONE-
MO TPOCTO. PaceMorpuM cIydall 0FE0Oro JAMHEHHOTO 3aKOHA CO-
XPaHeHHA ¢ = 2M;Z; = cOnst M HCcIegyeM, Kak CTalHOHADHBIE
swawennsa z;. sasuear ot ¢ Ma (2.175) moxyuaem

or dztT?
T (2¢7) df;c =0, Emeﬂ% = 1. (2.177)

MpepnorosuM OPHEHTHPOBANIYI0 CBASHOCTL TIpadha Mexa-
mramMa pearnzn. Torpa mwa (2.177) crepyer, uro
dZCT

L >0 (2.178)

5) BaMeTnM, T0 BCe IPHBeTeEHERIe DACCYMK/eHHA OCTAIOTCH B CHJe
H JJIA cHCTeM peaknuil sEma rnA — Im, By,
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[
Taxum ofpasom, 2; MOHOTOHHO 3aBBCUT 0T FHAMEHHH Baramca
¢ = Zmz;. Yeaosue (2.178) momuo mepewscars uw B BUJIE
dz°T :

>0, (2.1784

dzk

THe 2y —- KaKai-nuGo BbIIEIeHHAR WOHDEHTPARAL (CTereHp aa-
nonsenna). Orcyrersme  cranui BEAHMOJeHCTBHA, Harpumep,
BHJTA

@ Zi T o Z o BT oty a7 0) (2.179)

ABAASTCA [IOCTATOUHHIM (IPH yCIOBEM OPHEATHPOBAHHON CBA3-
HOCTH), HO He HeoGXONHMEM veaosdeM crapasegausoery (2.178).
Hepasenersa (2.178) moryr sumoamarses WA HeROTOPBIX Me-
XAHAIMOB I TDE HAIWYHM CTAJME BsamMomedcrTsmm. X mMOMmHO
HCIIONB30BATE . JIIL  NOKAZATEIBCTES eNMHACTBEHEOCTH IIOJ0MRSH-
TEABHOTO CTATHOHAPHOTO cocToAmuA. s sroro, rpove (2.178),
Heo0X0MHMO NOKASEIEATB, UTO LOHOMHTEILHOE CTAINOHAPHOES
COCTOAHEE ENUACTBENEG XOTS OBl IpU  OFEOM BHAUCHHE €,
(U6rrmmo a10 mpome NOKAsaTH AR ¢, GAMSREX N ¥yno, B mexo-
TOPEIX CHYYAAX YAReTCA EAlTd ABHbE BHIPAMEHMA TIA 3aBUCH-
mocreit 2§ (zx). Ecim nTa 3aBHCHMOCTD OZEOBHAYHA, BEITIOIHE-
mie yeropuit (2.178) aBamerca mocTaTOUHEIM IS eMWECTBEH-
HMOCTH TORGEHHTENBHOTO CTAMOHAPHOLO COCTORHEA, DoJee T0-

dz 0
dz,, =4

TO, IPH 3TOM JOCTATOTHO Y¥Ke VCeIOBHE 2 m;
i

IIpusegem mexoTopsre OPHMBPEL

Hpuyvep 1. Oxmcrenwe romopoma ma miarmme. Dra peax-
uus, cormaceo [62}, B sapmecmMocrn or ofmacTH HaMeHeHMH ma-
PaMeTPOB MOKCT MMeTh NBA PasTETHEIX MOXAHMZMA:

1) O, +2Z — 270;

2) H, +27=27H. :

3) ZO+ZH — 701 + Z; ' (A)
4) Hy+270H — 27 + 2H.0;

5) Hy+ 20 =7+ H,0,
mbo
1) 0,+27 - 270;

2) H, + 27 = 97H;

3) 70+ ZH -~ ZOH + 7; (B}
4) ZH + ZOH — 27 + 1,0
5 H, + 70 — Z + H,0.
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OBosmawue ropngarpanmn semecrs Z, 70, ZH, ZOH qepes
%y, Za, Zg; %, W CUATAA, 4TO KOHNEHTPALNH REMECTE B TaloBoH
tdase (1, H, nxogar nar mocToannbe COMBOKATENN B ROHCTAH-
THI CKOPOCTEH GOOTBETCTBYINTINX PEAKHHE, 3anumieM IR Mexa-
Iu3Ma {A) KEHeTHTECKYI0 MOIedL B BALe CHCTEMEL

2, = 2k,75 — fp2,7s — kgty;
7y == 2kyzy — 2h_g75 — kgiaZg;
) L
Zy = kyz,5, — 2Kk,7,
e ;1 2.+ 7; T 2, = const. C:Ta.IH‘iOHaprIe KOHIEHT PALHE 2

BIeCh BLIPAZATCH A3 YPABHEHWH 2, = %; = %, = ()
11,’2

z - .
Iy = [g‘kl (k323 + &;) J s my==2hih_g 7y (frarg) (Ry — By) + Kylty);
1

3nech TPAHHUKHE CTALUOHAPHLIX COCTOMHUA HeT, 3HATHT, CYV-
OECTBYIOT JIUIIYL TIOHOMITENbHBIe POLIeNNd, TOTLa FOIKE0 ObTh
Foslis+ kolke — k)2, > 0. Ilpu orom VOIOBHM Nerko TOKAZATE,
uto d7,/des, di/dz, du/dz, >0, 7. e. BHYTpeHMHee cranmoHap-
HOB COCTOSNHE BIRHCTREHHO, B gammoM ciayyae BBIIONEACTGH
yenope (2.178), m ryHeTwweckad MOAeNL, HecMOTpA Ha TO,
TTO MEXAMHZM COZCPHKAT CTANMI0 BIAMMOJEHCTBAZ PABIMIHLIX
OPOMEMYTOTHEIX BEIeCTB, HMeeT IHEIE ONHO MONOEMHTeNEH0e
CTAMHONAPHOE PEIIeHHe,
- Mexammamy (B) ¢ooTBeTCTByeT KUHETHISCKAA MOTEND:

i, 2
Zy == 2ky8y — gZaty — Egiy;
. 2 . .
Zy = 2kozy — 2k _gZy— RyZy2y — k22,5
7, = legzoz, — k257,

TOe, HaK K Ipemje, %, 1+ 2.+ z; + 2z, = const. Cranuomapabte
SHAUEEHA MEPeMeFHEIX MOMHO 380MCATH M3 YPABHEHHH Iy~
— g_,"a =z, = ():

= [ﬂ7ﬂ423 + f_g (b 4 czy) 23/ (kg (b + Czs))]ws
Ly = }x, ik (aZ3/(b 873))
z4 = azi{{b - czy),

e a=2kik o, b=kokkiks, ¢ =Rk, — 2kk,. dan cymecrso-
BAHWA HAPANY ¢ CPaludUbIM (z, =z, — 2, = (), z;, = const) n mo-



MOMRATEILITOTC CTAEOHAPHOrO COCTOANNA Heobxomumo &'+ czy >
= (0. IIpr srom yenosmu dz./drs, dz./dz,, dz./dz, > ¢ Tarewm
ofpasoM, n MexamusM (B), X0Ta E COTep:HET CTAOMI BIAMMO-
neflcTBUE PASHHYERK NPOMEKYTOUHBIX BENICTB, MomeT ofNa-
naTh JNHINL eIMHCTBEHEHM BHYTPEHHHM CTANHOHADHBIM COCTO-
AHHEM.

B MexaHHsMaAX CO CTAIUAMH, B KOTOPHIX B3aHMOIeHCTEYIOT
paznamuELe mpoMeskyTounse sentecrsa (X, X; =), venosue mo-
HororHEOoCTH (2.178°) Momer ® He Bmnoxmarscd. (Brmonmemme
5TOTO YCIOBER MOMREO CYHTATL CKOTEe WMCKAIDUEHHMEM, YeM Tpa-
prgmom), TIpocTHe MexaBWsMBl DTOL0 BYNA, JOMYCKAKIUE He-
CROJBKO CTATHOBAPHBIX COCTOAMAEA, Oy yT NerTambuo mecaemn-
BaHbl B Faldel cIemyIONlell KHNTE.

Beigensm mamfomer ¢yHIeCTBEHHRIH Pe3yILTAT 2TOTO pasie-
Ja JOCTATOYHBIM YCOOBHEM eIHHCTBEHHOCTH GTaHI’IOHapHBIX CO-
CTOAHHA HATANHATHUYLCRHAX pBaI{HI’H'"I ABIAETCA OTCYTCTBIE B [e-
TATBHOM MEXAHEHSMEe CTAMNE BIAMMONCHOTBUS DPASIRYHBIX TPO-
MeHYTOUHEIX BellecTs. Hanmume TaKHX CTaMii B NeTATLHOM
MeXHHI’IBMe'*—"HBOGXOI(HMOB VCAOBHE MHOMRCCTBEIEHOCTH, CTalll-
OHAPHEIX SHAYEHHA CKOPOCTH KATAJHTHISCKOE Deasuum. 310
OCHOBHOR VTEeD:EIeHHE 00TafaeT OUEBHIHHM NHCKPHMHHUDY-
0nEM csoficTBoM. EClH SRCTEPHMENT XapaKTepHIVercd MHG-
SKECTBOHROCTRI) CTANBOMAPHEX COCTOANMA M TPH WHTePUpeTa-
OHE HPGHHOHaTaBTGH SaKRO0H ,IIBﬁCTByIOIHHX HOBBPXHGCTeﬁ, TO
[0 OITHCAIMS TAKOTO SECHEPHMOHTA FETANLHBIH MOXAHWEM ¢
HeofX0qIMOCTLI0 [INIKEH CONePHRATL CTANHE B3aMMONeICTRHS
paSJIHIIHIﬂX HpOMEH{YTO‘IHLIK BeIeCTB.

6.3. KeasarepMolmHaMHUECKHe CHETEMBI
Xopua — Jaercona

Ha npumepe mimefimerx cwerem u cmcrem «6e3 npomesty-
TOUHBIX B3AHMOMefcTEUHY BHIHUO, UTO NOTOKETEIEHOE CTATIO-
HapHOe COCTOAHUE BARHCTBEHHO M VCTONUYNEBO He TOIDKO B gTep-
MONMHAMEUECKOM? cIydae (3aKpeiteie cmcremsl). @, Xoprom
u P, Jlmercowom [63] smmenen eme ommm ®iace ypapHenuil
IBEMHTECKOH NWHHOTHEN, 00JaganinuX <RBAZHTEPMOTHEAMEIE-
CREMI» CBOACTBAMY — HMONORUTENBHOS CTALHOHADPHOE COCTOH-
HEe B MHOTOTDAHHMEKE DEARUAN ejHHCTBENHO, VCTOMYEBO W CY-
urecreyer raolanbias (B0 BeeM MEOrorpanHune) OyHKIMA
Janyucsa. B’I:OT RIACC COMPHHT YPABEEUHs TS BAKDEITHIX
CHCTEM, THHeHHBIX MeXaHH3MOB H [EPeceRaeTCH ¢ KAACCOM
VpaBHeHHH nrg peamnmi «0es NPOMeMKYTOYHLIY BaaWMOFei-
CTBHIT?, 10 He meuepmitraer ero. Onamem mopxox P. Xopma —
P. Hmercona.
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Ilyers MexamEmBM pearmun 3aal B BUTE
oty T o A T faAr L T B (2.180)

Roybunanis cuMBoNoR A; ¢ HEOTPHIATEILHEIMA MeTbiMu Koad-
pUTWeRTAME, CTOATIMX CIpPaBa M CHeBA B CTEXUOMETPHYECKHX
YPABHEHHAX CTAJHH, HaszopeM RoMiniexcamu, (Ofo3madas wRas-
NEL KOMIDIEKC ONHON OVKBOH ¥;, MEYammaM peakluH MOMEHQ
NPENCTABUTE B BHIE

U < U3 (2.181)

IS HEROTOPHIX IIAD Yy, U MOGRHO UPEICTABAThH CIHCOE peaK-
oeit (2.181) u B Buge rpacda. Hanpumep, pas pea®iuuu ORUCHe-
maa GO wa Pt mo mexanuamy Wmm — Pagura (ypaproMy) Moss-
HO zanEcaTh (PACCMaTpUBAIOTCA TOJIBKEO TPOMEMRYTOUHBIE BEIe-
CTBA; CHMBOJH, COOTBETCTRYIOIN[HE KOMIIOERHTaM TasoBol dhass,
OTYCKAIOTES)

[2Z} = {270] (ylzye)
[20] —[Z] Ya =Yy

a mas Mexamuzma Jlearmiopa — Xuwmimenssyga  (agcopGuouoH-
HOTQ) '

120 4 2C0) — [22] = [220] {'y.s —y = yz)
[Z0] — [£] = 1Z2CO] Ya == Uy 2 Y

Jna wamnodl napsl KOMIIEKCOB ¥y, Iy Wy 0003HAYAET CHO-
POCTH peakIull Y; — Y, (a 1wy COOTBETCTBENEHD, CKODOCTH iy —
— yy, WIH, Y70 TO M CAMO0e, N; + iyl

Hamee BBOOATCA HOBAA BCHOMOTATEILHAS BEIIMYHHA - CKO-
POCTh HW3MEHeHNS (KOHTEeHTDAIINH) NaEEOr0 RKoMmrexca. Oma
OMPeneldeTed KAK PasHocTh JBYX CYMM: CRIRILIBAITCH CRODO-
CTH BCeX PEAaKUHH, B KOTOPHX ROMINIexc «ofpasyercdr, @ Ha
ATOH  CYyMMBI BEIUHTASTCA CYMMA CROPOCTEH BCEX DearIm,
B KOTODBIX HOMINIEKC «PACKOMVETCH»:

g = 2 Wi — 2 Win. (2.182)
H K

Mpr cTaBEM HABBIUKH ¥ CI0OB ¢KOHIEHTPAIMA» KOMILIERCA,
«o0pasyercay M «PACXORYeTcsr, TAH Ka¥ IpAMOro {PH3NIecKoro
CMBICTA «ROHIeHTDPATIHHT % KOMILICKCA 1P NATE HEe yaaerTcH,
Momuo NHTATECA WCIOILIOBATE AHANOTHIO TOHATHA ¢HOMIT-
xercy B cMulcie Xopaa — [HeKcoHa © NMOHATHEM ¢aKTUBHPO-
BAHHLIT KOMINIEKCH TeoPHH alCONITHEEX CROpocTei, ommako
1I0CHe HEKOTOPOro PAasMBIIIeHAH 5Ta AHAJOTHA aBTOPAM Ha-
#ercH me ocobemmo ypadmod. Mommo, ogmako, OCMLICTETEL Be-
IMOHMEE §j, CBAZAB X GO CROPOCTAMH M3MEHEHHA KOHIEHTpA-



nail pearenton. Muenuo, ooznauwam ¢; KRodPHHIREHT, ¢ KOTO-
PEIM -8 BelllecTBO BXONWT B j-H Rommaerc, Torma

e = 2 gy (2.183)

(paccMarpEBaeM TpEBpAI[eHHA TOIBKC NOBEPXEOCTHBIX COEJIH-
Herwil, mado peARUHK® IPH TOCTOAHHOM o00Bee; B JPYTHX CIy-
yagxX sanHcaTe amagor (2.183) rarske HemoaMomHO — oM, § 2).

Tourolt moMnrexcimoro GaxaHCHPOBAEEA Ha3BIBARTCH TAKOM
COCTAE CMeCH, MIA ¥oroporo Bee g; =10 — ckopocrs ¢o0paacea-
HHAAY» Kamgoro KOMILIeKCa IJE[BHEL CHOPOCTH Eero ((paGXO,D;OBaHI'IH».

Ilepsriit ocEOBHOHE pesyaprat @. Xopua w P. [[mercoma co-
CTOUT B CAEXVIOUIEM: eCIE CHCTeMa NONINHAETCS 3aKoHy Jef-
CTBYMA Mace (MM IefdcIBYMIIEY NOBEPXHEOCTeH), To IpM HAMK-
JHH ¥ Hee I[OJIO}HIITB.‘TBHOEI TOURN KOMIIKCHOID 63.3131'10}1;)0]33.“
HUA OH& IIPOMBIAET (KBAZHTEDMONUHAMHUECKOS? IOBENEHES —
HOTOSKUTEIBHOS CTalHOHapHOe COCTOAHEE 6 HHCTBEHEO, YGTOH-
YHEBO ¥ CVIecTBYeT rlofalbuas QVERIuA Jlaaymosa,

HHemo, Tro KaEEag TOTKA TETANBHOLO PABHOBeCHS (W=
== Wy) eCTh TOUKa KoMILIexcuoro ODamamcupomanusa, (ObpatHoe
mepepno. Hampruep, xora xodan crarimoHapHAd TOVKA MMHeH-
HOTO  MEXAHEBMA — TOUKA  ROMILIERCHOIG  OANAHCHPOBATHA
(kOMILIEKCHL — BeLleCTBa, Z: ==y,;), IIA Hee He BCEINA CLHPABEj-
JIITB HPHHHHH NeTAaRHOTO pElBHOBeC-HH (BCJII’I CHCTeMa OTKPBITa).

Crepymomgt pesyasrar cOCTOHT B VHAIAHHH KIaCCd MeXa-
HIBMOB, IS ROTOPBIX BCETTA £CTH MOTOMHTETLEAA TOTHA KOMII-
anercuoro Oarawcuposaszs., Joam ero OUMCAHHSA DPACCMOTPHM
rpad UpERPANIOHNA KOMIVIEKCOB, [ro BepIumesl — Y;, a pedpa-
MH CBA3AHBI Té BEPUIHEBL Ui, Yy, QI8 KOTOPHIX B CIHCHE CTAMMIH
8CTH DeAROHA Y; — Yy WIHM Y, — Y;. Hanpasmemwe crpelrrm co-
OTBETCTEYST HANPABIEHETD PeaRTHW; ecid upyT obe (i = 1),
©To JBe CTPRIKH YEASHBAKT pasimume mauparnenud. ['pad ma-
BEIBABTCA CBABHBIM, ecim 0T MoGOH BepOIvEER MOMEO TpEHTH
K nmdolt mpyrod, aeurages mo pefpam (opwenTaruwa pedpa aHa-
YeHHA TP 3T0M HE HMEeT — MOMHAO JBHTATHCA KAR B HAIPAR-
menmu pefipa, Tak u obparro). Ecny rpagh me cemaem, 10 on
pacmafaeTcs Ha HECKONBKG CBASHKX KYCKOB (MOMIOHEHT).
O6oarauny 9HCI0 KOMIUIeKCoB M, U¥CcHo CBASHBIX ROMIIOHEH-
ToB rpada Ux NIpeBpaledEd — [, 4AcI0 MUNHedHO-He3ABUCHMEX
pearumii (ux crexHomerpuveckny zexropor) — 8. llepsoe ma
YCJIOBI’Ii;I I{Bla3HTepMOI[HHBMH"IBCHOTO HTOBEHEAN 110 XOPHY—
JUReRCOHY COCTOUT B CAGTYIOMIEM:

M—1=048. (2.184)

Yyelo KOMIIERCOB MERYC 9IHCIC CBA3ANY KOMIOHERTOR
rpafha HMX UPERpAlleAWE DPABHO YHCAY JIUHEHHO-He3aBHCHEMBLY
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pearumit (CTEXHOMETPHTECKNX BewTopos). Bropoe yciosme wpa-
SUTEPMOIMHAMHYECKOIO [IOBeNeHNnd — caalag o0paTuMOoCTL Tpa-
fa mpeBpamieHHA KOMIMEKCOE. JToT rpa) WaselBaeToda cixado
o0DATUMELM, @CIH BO BCAKOH €ro CRIZHMOE KOMIOHEHTE MOMRIO
npoiita ot awbof RepUHUL ® A0O0H MPYrol, IBHTAAChH O Ea-
TMPaBIeHKI0 CTPeAoR. Tagr, cxeMa

Yr 2 (2.183)

%

OTIEeBHIHO, He Abaserca cxado obparummoii, HeposMmomuo npofitu
OT Ys K Yy H OT Y K Iy, ABHTAACE 00 HAUPABILHWID CTPEIOK.

@. Xopuom u P, imercomoxu [63], M. @atinfeprom [64] u
@, Xopuou [B5, 66] morazamo, UTo ecmu cxema NPeBpAIeNHI
roMitTercos cirafo ofparmma 1 (TaaBi08) BRITONHENO YCITOBHE
{2.184), T0o B cumcreMe BCermga eCTh TOUKA KOMIDIEKCHOTO Oama-
CHPOBANEA H, CIeOBATENLHA, DTA CHCTeMA [IDOABIAET «KBA3H-
TEPMOMEHAMAYECKOS? WOBEEHHS. YClIoBHe caaboll obparwmo-
CTH UPENCTARIACTCS MeHee CYLWIECTBOHHBIM [0 CReOYIOUWel mpK-
TUHE: JIIA er¢ BRITOTHEHUT JOCTATOul) IPENITON0MEHTE, UTO BLe
CTATHH 00PATHMEl, TIOAATAR, €CAH TOTpefyercesd, KOHCTAHTY CRO-
pocra ofipaTHOH craguu gocTaTowHO Maxoi. T{oaToMY OCHORHBIM
npendgTcIBreM B npuMerenun pesynbraros O. Xopma, P. Dmexr-
coma mw M. Qafiplepra ¥ KOHEDETHOH CHCTEME PeANIHH MOJKET
Gbirs HessmronHenne (2.184), KoTopoe Helb3A WCIPABHTE Malbl-
MU 00aBRAMU K yDaBHEHEAM.

IIporeprM aTH yeIoBHA JLIA MeXaHU3MOB oxmedenmg CO ma
uraraee, s mexaunsva Inm — Pummira {ynapsoro} wumemo
roMIencos M =4, ceasmaix wommoment — nse [27Z] = [2Z0]

a [ZO]l - [Z] @ crexmwoMeTpHYecHHX BEHTODOB [Ba ( 27
(1)

—1/, u ouw auHelno-3apHCHMB (IPONODPEHOHAKBHE), T. €,
S§S=1, M—-I1l=4—-2=2>1 Hpoue toro, 8 mMexauuzse Him —
Prpnra me BRimorEgeTca yeiosHe crabof obparmMocrn, Onuako
B 9TOM MEXQHHZME OTCYTCTBYET CTAIUS B3AUMONEHCTBHA pas-
IHYHEBIX TPOME:KYTOUHEIX Berlects. 1loaToMy, HecMOTps Ha
HeBRIIOMLHEHAE ABYX yemosmd Xopua — lmewcoma, crammomap-
HOG - COCTOANNE eTHHCTBENII0 B YCTOHINBO.

Ang mexawmsma Jlesmrmiopa — Xunmenrsyna M =6, [ =2,
S=2 u (2.184) rawwme ume sumonuserca. He sormogmserca n
yeaosue caaloll 00paTAMOCTH.

HurepecnerM mpumepoM, B KOTOpOM clupasennznro (2.184),
HO @CTh CTA[MA BIAUMOeHCTRUA DABMHYMELY TPOMERYTOYHER
BEIECTE, ABIASTCH MEXAHW3M THOPOTCHHBANNN DTUIEHA Ha Hi-

470



HeIs — mexamusM Teurra [67]:

CoH
[28i} == [05H, - 20 |

Jre (2.186)

Catg | CoHgi+Ni-H]

B stoM cayuae umeno moMmmencoB M =3, wHcmo CBASHHX
wovmorenT rpaca — 1. CTexmoMeTpWueckEX BEKTOPOB — TPH,
HO W3 HHX MOMHO BEJIGMHTEL TONHKO IBA INHEHHO-He3aBUCAMELX.
Tawuy obpazom, 3—1 =2, u Hépsoe VCHOBEEe «KBASHTIEPMONE-
HaMEIHOCTHY 0o Xopuy — Imercody Bwuonasgercs. DuuoerEA-
erca H BTOpOe ycnoBme — caabfag ofparuMocTh rpada TPeBpa-
lernH ROMINeRcoB, [lockonsKy BHTOnHensn ofa YoIoBHA, CTa-
OHOHAPHOE COCTOAHHE GIHHECTBEHHO M YCTOHUYHEB0, HECMOTPA HA
TO, UTO B MeXaHW3Me ecTh jIBe CTAINH C B3aHMONeHcTBHeM pas-
TWIHBEX TPOMERYTOTHEIX BEEOIECTS.

Taxum ofipazoM, YCIOBHS CYINECTBOBANNA TOYKH KOMITEERC-
noro Garamcmposamus (2.184) ompemendior mapsmy ¢ cucrema-
MH Oea TPOMERYTOTHRIX BRAHMONEHCTEEE eme OHH KIAcC Me-
Xauu3MOoB, 06JafafolEHs BCOTZA GfMICTBRHAEIM I yCTomeBMM
CTATAOMAPHEIM COCTOSTIHEM.

B sammnoveszme zamermy, uto He rtai pmasuo B H. Opros
[68] ma ocmomammw wmopxompa JI. M. Posomospa [69, 70l pac-
OPOCTPAHKHE peayisTarel XopHa — [)ReKcoma ®a HempeaibEne
CHOTEME! BechMa OOWIETo BHAA ¢ TOUKOE KOMIIIEECHOTO OaldH-
CHPOBAENA.

6.4. Kpurepuii eTHHCTBOHHOCTH I MHOKECTBEHHOCTH,
CBAAHHBI €0 CTPYRTYPOH MeXaHn3Ma

Her commerus, uro pafora 1o BRjlefefmio APYTAX KIACCOB
MeXaHUIMOB, 0GIafaloliEy eTHHCTEEHENM M YCTOHUMBBIM CTa-
HEOHADHBIM COCTONHHEM, ABIAETCA BUKHOH M TePCHeRTHBHOM.
C mpyroif cTopowEl, HETEPECHO MOCTPOHTE KPHTEDHUH eNiHCTBem-
HOCTH U MHOMECTBEHHOCTIH, TO3BONSIOMUE AmANu3upOEaTh A0
Dol MEXaHH3M FeARIIH: CYTJ_IBCTBGHIII)III mar B 5TOM HATPAB-
Jesnn cuenad Bemapio A. H. HMsamomot [21, 22]. B ee paGore
Ha ocHOBe mopgxopa Hmapra (711 cgfgopmy:mposanm B TEPMEHAX
TeopEE Tpados mocratovHe o0mue YCI0BMA eMHHCTRSHEOCTH
CTAIMOTAPHEY cOCTOAHNE B faTarcioM MuororpagHmie, Crenys
pabore [21], mparro manomiy s pesyapraTel, Rax m pamee,
MEIL npe:m()naraezw CITPaBeNINBOCTh 3aKoHa melcTrng Mace u
£ro AHANOTA — BAKOHA JEACTEYIIMUX NOBepXHOCTRH, ITpemmoo-
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UM TAKMRe, UTC AUNCHIBIH 3AK0H COXPaHeNHA MBJISETCH e[HH-
CTEEHHEIM (3aR0OU COXPAHENHS KOMMYECTBA KATANH3ATODA).

Cornacuo [21], ciommEof pearnmy CTABHTCH B COOTBETCTHIE
Tak HasbipaeMEell JARYIOXLHEM rpady MexanusyMa — rpad, cocro-
sigmi w3 pepan gByx tuinoB, Tuno Z cOOTBETCTBYET ReilecTBAM
Zo tan R —peanmuau R, (i=1, 2, ..., n; p=1, 2, ..., N).
PeGpam (Rp, Z;) npunuceBaerca Bec Bip, a pebpam (Z;, Rl —
BEC cup; eCIM BeC PaBell WY, pedpo oreyrersyer. HaTanemele
CEETCHAA ¥ TPOCTEE TPUMEPH IBYZOMBHHX TpadioB gaHbl Bbi-
mre {em. . 2, § 2),

B [21] semensmres cxenywiie sieMentsl rpada: o1pesox
[Z, R,l; monomurenvunt myte (Z; R, Z;]%, obpazoBawHeli
aeyma pedpame (Z,, Re) u (Z;, Ry), woyimuye B onHoM Zanpas-
¥eEEH 0T Z; K Z;; OTPENATeNbHBI NyTs [Z; R, ;1 ofipaso-
paHEel msyMa pefpawyx (Z;, B.) uw (Z;, Rp), upymmwa or Z;
n Z; & R, Tomomureasmwii OyThL COOTBETCTBYET HOJYUEHHIO
BellecTBa Z; U8 7; B PesVILTarTe peakliuk Ry, a orprIaTeanHbi
ITYTH COGTBETCTBYET BaauMajuehcrsmio Z; w 7Z; B pearnmwm R,
Tyru (Z,, Ry, ZJ- m [Z;, Ry, ZJ~ cumTaiorTes PasimadslMu:
TMepELIH uaeT oT Z; K Z;, BTOopod — o Z; K Z.

B § 2 srol rmamm BCTPeYRNNCE LMKIR JBYX BHICE! ODHEN-
THPOBANNEIG B HeopHeHTHpoBaunble. OpHeUTEPOBAMMEIT ITMEI
MOEHEO 000fiTH, NBUTagch IO HaIPaBICHHMI CTPETOX, FIa THHTA
OﬁmBI‘O BHTa 3TC MOMET 6bITB- H #He Taw — oo HPBECTHBHHBT
NOCTeI0BATeNLHOCT, BePIMHA 7, ..., Zy, B ROTOpCH maps Bep-
mmn Z; w Ziy (=1, ..., v—1), a Tawme Z, m Z, CBAZAEEI
pebpamu. OOLIIHO PACCMATDEBAKTOA HPOCTHIe LWEABL, B KOTO-
pele BE opHo pelpo B HH OfHA Z-BepHIRHA He BXOTAT MBARIEL

Hua #ayueHEA BOOpOCa O BNMECTREHHOCTH W MHOMMECTBEH-
HOCTH CTANHOHAPHEY COCTOAHNEN HecfXONNMO PACCMOTPETH eille
Oy PASHOBHIHOCTL IHEIOB — 00lge 0OIIYIO0, YeM ODPHEHTHPO-
pammere. Mer Oyxem Haseisars wx musaamu Hmapma (mam Hiuap-
ra — Meamosoii).

ITusmom Huapwa — Mpamosoit nassiBaeTcs 3aMEHYTaf  I0-
CIeN0BATENBHOCTE TYTeH, B KOTOPoH Raykmam Z-Beplrmpa HEKIa
TOABKO ONWH pas mBIAeTcA Hauaxom nyra. Lluwm cocrosimin

u3 nyrel [Zil’ Bpla Zi2}1 [Zi2= Rp.y Zig]a- [Zir, Ry, Zil],

iy1? ight oty 2y

Tymer gna kpateocTH ofosmadgars C R,, R, R, |- Unga
11 2‘. 1 i .

Kaapra (mamee B 2T0M UYHKTE /s RPATKOCTH — IPOCTO LK)
HaZbIBAETCH YeTHBIM (IEYeTABIM), eCNH OH CONepASHT WeTHOE
{AeueTHOE) 4YmcNO OTPHOATeNbHEIX nyrell, Hamowmmmm, garo o1-
PRIATENLHLIA IYTh COOTBETCTEYET CTANNH BSAHMOTGACTBER pas-
TEUNLIX pelmecTR. 1108TOMY YeTILIH (HeweTHEIH) ITURT NOJMCH
gogepars TerHoe (IeUeTHOE) WHCAO CTATEH BRAKMOCHCTEBHA
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pasmwunbix Berlects. Ofbenumuerne TG00 THCIA OTPEBKOB H
OIENOB, B KOTOPOM KAMIAA Z-BOPIIENA SBAAETCI HATANIOM
TONLKO OJHOF0 OTPE3a WM [IYTH, Hassisaeres monrpagom. Tme-
oo meprimH romrpada massaercs ero mopspxom. Hme pac-
CMATPHBAETCA MHOMKECTBO BCeX moarpadoB, COZeDMalliHX Bbi-
GpadHy0 GOBORVHEOCTS BEPIEAN Zil’ Zignoo o Ly, u mmibpan-
"yl coBoRymHocTs sepumE By, Ry R‘Pr' 9T0 MHEOFECTBO
I' pasCupaerca Ha 2 memepecewawmuxca mmomtectsa [T m I,
rme [ — mmosmecTso Boex mogrpados uwz [, comepmmaigux o~
f0e UMCNO OTPeAROB ¥ HEYeTHOE WHCNO WeTHEIX IHHICEB, a 7=
= 1"/I"- - Bee ocramease wonrpadsl. Jamee BBOgATCA cHemyro-

mpe uMenopkle (PYERIMM anemeHTop momrpadhop: By (z) =

= Qe (8w, /82;) — nug OTpEIRA (7, B.l; B (z)=
= Bipbwy/fz; — pua  momommrensmoro myrtm  [Z, Ry, Z17
BY, (2) = — a;,0w,/0z;— nan orpunatensuoro nyti L Z, Ry, 7,1

7

B

i e - - ,
R ) TTH3HRALTCA TPOMIBE TR
By

Buauenuwev wwrna O (R

ot
PHAYCHEE IIYTeH, ero COCTABNAIIINY, BRATOE CO SHAROM MEHYC.
Juavennev monrpadha HA3HIBASTCA NPOUBBENEHNE SHATEHHHA BLoX
oTpesos m UKNoE. Hosddurmenroyv mogrpada G EasbiBaeTcd

HUCI0

K¢ = H G H @i pip H %P {2.187)

reé  [1-=¢ [It=6

rfe OPOM3BEeHHA GEPYTCs COOTBETCTBEHHO 110 BCEM OTPEBKaM
[ 1=1Z, R,l, moxomurenpupiy [ 17 =17, Ry, Z17 u orpuna-
reapneiM [ ] —[Z Rp, Z;17 myray, wxonamuy 8 nogrpad .

Iyers pamee F = f; | — wmarpwna Arobu cucremsr (2.186),
T. e
N
fis = 25vi0w./0z; (2.188)
s=1
uPh)=(—1)rdet|F —AE|. B [71] morasamo, uro wo-

afpurment wpw A* muorouwxena P(R) papem cyMmme amavemuit
BOEMOIRHLIX moarpadios mopanra (m- ®) rpada, COOTBETCTEY-
WOET0 MexamnsMy peamnmu. Hemomobsya 210 yrseprueiie,
B pabore [21] wmonyymam cuoegywomiee nocTaTowHOE VCIGBEE
LI HCTBCHHOCTH TOJOMATeNBHON CPaIMOHADHON TOURN CHCTeMH
(2 166) BCIH HeT TPAHNYIHLIX CTATHOHADPHBY TOUSK {4 DTO MO-
seT OBITH TIPOBEPEHO), TO TOKOMUTENLHAA CTAIHOHaPHAN TOYKA
eNMECTBEHHA B TOM ©IyJae, Korga oug a0 CORORYTHMOCTH r
BepIIHE 311,... Zi, u mo00H COBOKYIFHOCTE F BepImuH
Ry o Ry mme ri—panr sarpumer Iyl eemmomeno wepa-



BeHCTEO

Y Koz I Ke. (2.189)

G'ert GrETT

JloKazaTedLeTBO BTOTO YIBEPHLIEHHA CTPOETCH Ha TOM, 4TO
mocIelllee HePaBeHCTED ONpeleldeT 3HAR Kod(duumenra MEO-
rowtera P(A) mpa A™", ROTOpHI, B CROIG OYepenb, CBABAH
HTeKCOM CTAlHONApHOA ToukH BekropHoro moms (2.166) [131.
Ecanr xoa@uumenT IOAOKUTEIeH B NWOOH TOUKE [OJOKHTENb-
HOT'O OPTAHTAa Rl g z,>0,i=1,2, ..., 1, TO' CTAIMOHA PHAA
TOUKA eQMHCTHeHHA. '

Femsn Ha rpammme cmmmierca D ={z:2,20, Zmuz =1}
eCTh OZHA UPETATHBAIOMAH CTAIROHAPHAA ToUKa u akboe wic-
70 HeyeTORTHBHX, To npn pEuoxHeHnm (2.189) Bayrpm D wer
CTANMOHAPUEX TOYSK CHCTEMEI, TAK KaK MAaJof redopmanmei
rpaHunsl [ MOMKIO MOXYYHTL 0073cTh £, K KOTOPOH yrKe mpu-
MeHAETCA TeopeMa O CBfASH BPAIMENUA ITOAA M CYMMEL MHRKCOB
ocofeix Tower EyTpH & [13]. :

B mocmenywuem A. H. Msanosa pacmpocTpaBimila oCIIOBHOE
yTBepH{IEBHHB, HPHBBHBHIIDB BEIITE, ¥ Ha roMOi‘eHm:re IpoTOtT-
HbBIG CHCTCMB! (POMOTEHWBIR PEAKTOP HAEATLHOTO CMEIeHHA),
Hpome roro, Ha ocmoBe Hepaseucrsa (2.189) chopmynnposassl
a) yeaosms, BEgENAOMRE ofNacTh TAapaMETpOB, IIA HOTOpOd
CTAlMOHapPH0e COCTOANHe HeeIMHCTBRHHO, 6) YCOIOBHA CYIIR-
CTBOBAHMA ODMACTY MapaMerTpoB, OId KOTOPOH IONOMHTEILHOe
CTATHOHAPHOS COCTOSHAE eMHCTECHEC H HeYCTOHINEO.

- Hocmepmue yoaoBHS NPEMEHAKTCA HAMHE TPH  BHISTSHHI
MPOCTHIX KATANHTHYECKEX MEXaHH3MOoB, o0eCHeYnBamnEx asTo-
EoNefaHuA CKOPOCTH pearitnm (oM. gaidee). ‘ N

B nociegmee spema A, H. Hsanosa-u B. JI. Tapuononscrui
OCYINECTBYIN MallAHHYH DeAlH3AINHI0 ATOr0 alropuTMa, YTo
CORTAN0 er0 YIOOHLIM I WPHMEHHMBIM JIA CHOMHBIX peaRIui
[72]. NpueeyeM HewoTOpHle TNPHEMEDH TPHIOMEHNA ANTODUTMA
A. H. Usauosof. o ’

PaccMoTpHM TpocTHe npuMeDbl — vexannzmbl JFliaw — Pu-
ouda N oleHrMiopa — XHHIIeALEYHa 08 PeakIul ORHCIeHns
CO ma nrarmme. Msygoabmrsie Tpadist, cCOOTBETCTBYIIIHE HTHM
MeXanmsMan, NMpEBenensl ma pwe. 2.0. Cormacmo obmelt cxewme,
MepeTHeIHM OTPe3KH, UVTH H TMAKIE aTax rpados.

Mna mexammava Muom — Prgmaa (em, pme. 2.5, o) nmeem
OTPesKE: =

[P wr ) [proSwrl (P1O—wy),
OyTH:

[Pt wi > pio]’, [Pto 3wy pt]", (PO w, > Bese,
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3Heth HMEOTCH TOABKO TOIOMHTENBHEIE ITYTH: OTPHIATENhHBIE
LyTH, KOTOPHIE OTREUANT CTAJHAM BIaUMOISHCTBHA DAaBINMHEIX
NPOMEAKYTOYHBX Beiects, orcyreTnyior. [ndper maz crpenxa-
MU D3HAYAKT CTEXMOMETDPHUECKHE KO IIITeHTE.

HunTs:

2 2
1, Pt—uwl 2. Pt—uw

N

w; «Pt0O wy, ~— PO

HExTe B JaHHOM ckydae TOINLKQ YeTHble (THCHO OTpHIA-
TenpEblx UyTeil pasmoe (). B arom mpmmepe rpad comepsmur
AFINB MWEIR] BTOpore mopgaka. CrexHOMeTpHYecKAd MAaTPHITA
umeer pamr r=1. llwkmos 1-To mopanka 3zeck HET, DOATOMY
B (2.189} BRImoNHASTCA TOMISCTEEHHO PABEHETBO, T. €. CTALHO-
HaPIOE COCTOAUTS BCETNA eNIHCTEeHHD.

g wmexamusma Jlearmiopa — Xmmmenssyna (pme. 2.5, 6)
HMeeM OTPe3KH:

[Ptf» w{"], [Pt. — w;r], [PtCO = w,],
[P1CO— wi' ], [PLO—wi ], [P1O — ],

OyTH: . ) _
[Pt— wi — P1O]*, [Pt— w;y — P1CO,

1
[PICO = — Pt]*, [PLO— wi > P,
[PtCO — w; — Pt]*, [PtO — w, - Ptlt,
[PtGO — g < Pto}_, Ipto —* Wy Pt-CO]_.

Panr crexmoMeTpEuecKoi marpmnsr 3ieck pasen 2. lloaromy
Hac  OYIyr MHATEPECOBATH LMK  BTOpOro mopdmxa . (eM.
pue. 2,5, 8)

2
) Pr—uwy Pt, PtO
oy } mru Goaee KopoTro () wt we
w, < P10 1

THe OPOXOMKIenHe IMKIa COOTBETCTBYET CTPelHaM

ey}

namnee,
Pt, P1COY Pt, PtO P4, PtCO
C’g + - k) CS b ( + .
WQ ’ wZ wl? w3 i Wa ws
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Bee mmrmner sToporo mopsixa spech =ertHele. Hak yrasaHo B
121]), opmoil @3 DPHYNE HeeJRHCTBEHHOCTH CTAMIOHAPHBIX CO-
crogeuil (wapymenme yesopwa (2.189)) momer OpIT5 HammIRe

QUETa H3 [MOMORHETEJIBEEIX TyTed, Mt hOTopOI‘OH Bis >]IozZJ

B mames cryuae TamR¥MMm LHKIOM ABISETCH mmn C, ,ZUIH KO-
TOporo  PoPm =2 -2 =4, @y -0y=2-1=2, @ pocrarouHos
VeIOBHe eMUNCTBEIROCTH CTAUNOHAPHOTO COCTOSHHA He BBITOL-
ugerca. JeTanpHsli qucaeHHUBIl amaIws IECEOMBKUX CTAINO-
HapHBX COCTOAHHMIT B JamHofl cHCTeME NpoBegeH Janec.

{Ipwsegem ewje omme npuMmep, paccMorpenmerr n [24].
B cxeme peaxmBEH BOSOpOmA ¢ KHCIOPOZOM IJAA COBOKYIIHOGTH
Z-nepmun, coorBerctByomux, semecrsam OH, H, O, u R-pep-
INAH, COOTRETCTBYIIINE DearIIAM

1} OH + H, — H - H,0;
2y O+ H-— OH+ 0O,
3, H,+0—O0H+ H,

nogrpader S-ro mopajka, Tpuaamreskaiime ', cOCTOAT H3 OUE-
T8 3-T0 TOPAIRA
C(OH’ H,, O\

1y, Wy, Wy/

u DG’BBI[HHBHHH IIHRIOB 2-To IopAIRa H OTPE3HOB

OH, H H, O
C( ) U0, wg), € (w ; ) U [OH, w,], 2 Kg=3.

Wy, wZ 2 Wy el

Muomecteo I’ cocroET H3 ommoro moarpada, ABTAIONIErOCH
ofpemmmennmeM  orpeskos  [OIL,  wJ ULH, wilUI[0Q, w,l,

> Ko =1.B orom cryuac HepasencTso (2.189) e surmonms-
gl T
eTcd, TAK HAR eCThL HEeCKONbKO IHKIOB, TPOXOIAIIHX Hepes
ONHN H Te JKe PeanifE ¥ BelecTBA W3 OAHOHM H TOH e COBO-
wynHocTH., HecoMmenno ONMCAHHEIN METoN 3aciyyRERaeT Goiee
eTaJdbHOr0 H3JIOMeNnila o GORBITAY WHCIOM TIPHMEDOB.

6.5, Heroropbie urorn

B rarmx e cay4YaAX OCYIIECTRIASTCH eIHHCTEENHOE W
QCHMITOTHUECKOS YCTOHYHBOE CTANHOHAPHOE COCTONHEE?

1. 3ampHThie CHCTEME. OSO8Ch TOYKA MOKOS BCeTda
ABNAETCA TOUKOH HOTANBLHOTO DABHOBECHS, B KOTOPOH CEOPOCTh
KaRod UpAMOE peaKOEE paBHA CKOPOCTH COOTBETCTRYIOLNH
eif obparmot,
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2. 0TkpHTHE CHCTOMB 603 DPOMEMYTOUHRY
BzaHEMofelorBuwil, T. e TOTHA, KOLMA HeT JeTaIBHOTO
PABHOBOCHA, HC MEXAHH3MB He cOJepHaT peaKumil mzamMogef-
CTBHA PASTAYHBIY, MPOMEE VI OUHEIX BEIIBCTE.

3. OTEpHTHEe cECTEMH ¢ TOYKOH KOMOIXeXKCHO-
re SamanceEpoBannd, JPPEeRTHBHEIM cnocofoM BEHIAC-
HHTh, CYIIeCTBYeT ;W Takad TOUYKA, SBIHETCA NpPOBEDHA pa-
percrsa (2.184) M —[= S u cnafoi obparmmocru (370 gocra-
TOUHEIe, HO, BooOINEe TOBOPA, He HEODXOMWMEIE YCIIOBWIA).

ITepsolii KiIace caereM COJEQMHTCS B TPETHeM (TOWKa Je-
TAILROT0 DPABHOBECHA €CTh TOYKR KOMINTEKCHOTO JaTaucHpoOBAa-
ang). CpereMml ¢ JUHeHHELIM MeXaHW3MOM pEaKIWH OpHHaj-
JemMAT KaK BTOPOMY, TAK W TPeTheMy Kiaccy, ONHAKO 9TH Kidc-
¢Bl HE OOKRDBIBAKT [PYT HNPYVIra — cYIOecTBVEIT CHCTeMB Gea
TIPOMEFYTOTHBIX B3aRMONCHCTBAH, He YIOBIETBOPAKIINEE IPHH-
Oy ROMICIEECHOTO OAINAHCHPOBAHHA {HpHMep — MeXAHESM
Wam — Papguna oracaenua GO ma Pt). C gpyrodl eTopoHsl, ecTh
MEXAHUSMBl DEAKIHE, CcONepIRAIqHe CTAINH ¢HpOMEMYTOYHEX
B3aAMOJeHCTEHEY, HO B TO He EPEMH Rcerga HMeIlle TOTIKY
ROMIZIEKCIOTO BalaNCHpOBAaEMA {(NpUMep — MeXaHHSM LBHITA
OUA pearklEd THAPOrOHA2ANMAHN 3THIEHA Ha HHKeIE),

4. Ha ocmobe CTDYKTYpH NBYOORBHOTO Tpada MexammaMma
PeaRIHN MOMHO CQOPMYIHPOBATE- NOCTATOTHOE VCIOBHE efHH-
CTBEHHOCTE cramuoraproro cocrosmma (2,189), Tprmexag ero
E KOHKDBTHBIM PE3KONAM, MOMHO OTHICRMBATE ofFacTHm sHade-
HUH TapaMeTpoB, JUIA KOTODPBIX CYIECTBYeT elHHCTEeHHOe CTa-
NEOHAPHOE cocTosAnme, b0, Hac60pOT, HECKOILKO.

O6paruy BAWMAaNHe Ha CIEIVINEE BaMiloe o0CTOSTeILCTRO.
Bo meegennm Mpl yiEe TOBODHIH O DUSHKO-XHEMEUECKOM CMBIGIE
NOTYYEeHHBX YCIOBHI MHOMECTEOEHOCTH CTANMOWAPHBIX COCT(E-
H#A B KMHeTHYecKON oOnactd, PesiMupys, cKameM IHAIIDL, 4TO
NI THHefHRIX MEXaHWIMOB CTAMMOTAPHOe COCTONHNE, OZeBHI(-
H0, eIWHCTBEHEQ, FCAE e Mb MMesM JIRI0 ¢ HelHHeiELIME
MEXAHMZMAMY H KHHeTHYECKIMH MOZRMAMH (4 B reTepOreHnom
KarTajlwse OHE BCTPEYATCH JOBOIRHC “WACTO), TO MOMHO OiH-
JaTh HeequucTBeHHOocTH perzenus, a4 HeHsOTEeDMHYIECKHN CH-
eTeM 9TO H3BecTHO jocrarouiio japno [73]. FHopev garrom
ABILIOCE 39HRCUEDHMeHdTankblioe B TeopeTHYeCcKoe 06HapyPKBHHG
rarux 2herTos B UMETO HEUeTHIecKoE o6xacti. Tar momer
cefd BECTH OTKPEITAA XUMAYECKaf CHCTEMa BIAJNH 0T pPaBHODE-
cra (upavep mopobuofl ABTORATAIATHIECKON cHCTEMEl IOCTDO-
er . B. Beapgosuuenm & 1941 r. (74]), MumomecTBeEROCTR CTA-
IHOMAPHEX COCTOAFHN 00ycI0BIeHa HeTHHeHWOCTRIO MOJedH.
Boofme menBHeiiHOCT: H ACTH UPWYFHA CIOMHOT0 ITHHAMHEYC-
CHOrO IMOBEIEHHMA OTKDEITOH XWMHMTECKOH cucTeMbl. Aprop Hi-
pecrroil Kmurw «Iuddysma @ Tenmonepenada 3 XWMHAYECRON



gumermres 1. A. @paux-Hamemenmma#t mnogemEsmpoBal ¢
B. B. HanmmmoBrim, cyHTapmraM, 9To HKpiuTiaeckwe sPderTe
BOBMMKHEL JHIIE TpH (GyHOaMEHTANBHOM HaMEHEHAH MeXaHH3-
wa pearmaa. llo mmemmio . A, @paur-Ramenenroro, cradgxo-
oOpasAbliil Hepexom ¢ 0JHOTO pesREMa Ha OPYToH MNpPOWCXONHT
TpPA KPHTHYeCKHX YCHOBMAX, ROTOPLIe BOBCe He CBAZAHE ¢ W3-
MeHEeHAeM MeXaHH3Ma caMoll XUMWYeCWOH peardnE, a JIuius
¢ nexraHeTHBIMI 0{3066HHOGTHMH ee. I/ICCJIB,E[OBBHHH DOCIeIRIY
JBT NOATEEDMEAIOT 3Ty TOYKY 3pemma [75]. Bre upusegennsie
HaMH pesVIALTATEL — 3T0 YCIOBWA, ONpeneidinlde, B HaKod
o0macTH CYIMIecTBYeT OMHE0 WOI0MKETENbHOE pelmenne (ycroiwm-
BOe mian Heycrofueoe), 8 B RaNeH HecKOThKo. OJHAKO M0 CHX
nop Her ofIMX pesyAbTATOR, MOIBOFARNIAX CYIMTH O WHCIe
HOXOKUTENBIEIX PENenull B TOM CEYUae, KOIla HX [eCKOTBEO,
dajgata pemaercs XRME AAA RKOHEPSTUBIX CIYIA6B — KEHETH-
qecKEX Mofenell cpanmuTenbio HeBONRMON PasMepPHOCTH.
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I'nasa 3

CTAITMOHAPHLIE KHHETHYECKRUE MOJEIH
HATANATAYECKIX PEAKITAN
C JJUHEVHbBIME MEXAHU3MAMU

CoppeMeHHOE COCTOAEOE TEODHH KUACTERH CTAMHOHADHBIX
RGTXIUTHI6CKAY. DEAKOHI OCBeIIaJ0Ch . HAME yyHe paEee — B
ra. 1. Hogeemem wror ckarawmoMy. C omzoll cTopoHR, R pabo-
rax Xopayry w Temxmaa [1—6] 6sua npemrosmena wosasn dop-
MYAHPOBRA YCIOBUA KBASHCTANHOHADHOCTH B BIHjle «yDaBHEHMII
(:Tau,nonapﬂoccrﬁ cTap;mI»

P .
3 ‘p)w(mkw%s —w_g s=1,...,8, (3.1)
P .
TIe S — HoMep CTagWHE H COOTBETCTBYIomed eif myra- rpada;
S —sircno  craguii; P — 9HCI0  HEe3aBACHMEIX  MApUIPYTOR;
Wee — CHOPOCTE WO p-My MADMPYTY; Wi, B W, — CKOPOCTE
cTagdl B IPAMOM U 00paTHOM HanpaBnelmﬂx COOTEETCTEEHHD.
© Jas oupegenenus cropocrell mo Mapmpyty W meofxo-
IMMO DemaTth CHCTeMY ypaBHeHmH cranmozaprocTm (3.4).
M. M. Temrun paapaGOTaq ofinryre Meromuxy [3—B6] srreona
KEHETHYECKHX YPaBHEHAA HA 0CHOBE NETAIBHOTO MeXaEH3MA.

G ]IPVI‘OH CTOPOHBI I];.HFI HOCFpO@HI/IH CTaHHOHapHBI\. KHHe-
TI;I‘IGCI\HX MO,E[edeH h&faﬂHTHqBCH]IX peaHHHI/I ¢ J'[HHGIIHLIMH MEe-
XaENaMaMBE [PHMeRellme MeTOLeB TeOpHH Ipadhos OREsATOCh
ocobermo  mwrogoreoprsiM, M. M. Tewwmm mpevenmn sta Me-
TOABl [AA OOCTPOEHWA CHCTEME! ypapHeAdH CTRONOHADHEIX De-
aKIHH. _

Meroger Teopmu rpagor  3ERTHBHO M HEAABMCEMO 0T
M. . Temrmma wuenoisszosare M. B. Boargemmrefiz n
B. H. l'onpamtedin B qukxe pabor 60-x rr. [7—91*, 3necy mm-
POKO HCHONB30BAHO COOTHOMIEHTIE

x=0C-DJ/D, : (3.2

e x — Honuempamm HPOMEKFTOUROTO BémlecTBa; € — ofuee
KOJIHIeCTBO TPOMEMYTOYHBIX BeIecTs; 1), — BazoBelil ompere-
nmress rpada pearnmm ¢ Gazoll B yane X; D — cymMMa scex
fasoBrx ompefeimreneir rpada pearums (onpegemcmme TepMuE-
HOB, B3ATHX m3 Teopunm rpador, GYEeT paHo Hume). JTO COOT-
gomenne 6oiro veerens M. B, Boanrenmrrestmom m B. H. Doawn-
INTeHHOM 10 AHANOTHA ¢ COOTHONIEHIEM, MSBECTHBIM B aIEKTPO-

!} Bumepesie MeTOmH Teopuw rpadion DpUMemensT E JmHeHEEM (op-
MEHTATHEHEIM MexasusMaMm Imerom m Anpraamonm [10]. :
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TexmAKe KAR mpasmno Masoma. Opmaxo erpororo oBocmopanus
HE CaM0O COOTHOIMeHNEe, HH 9TA AHaNOTHA, HA HANI BRTIAL,
me mmean. Hawowey, B paGore M. B. Kaufamosa m gp. [11]
OLLT TAK aNrOPUTM BLIROJA KUHETHISCREY YpaRHeHHH, OCHO-
BaHHEIH Ha TeOpHA cTagwoxapurblx peaxnmil Xopeyrn — Tewm-
RMH& H B TO §Ke BPeMA BEIKTAKI(AN 2MeMeHTH (QOPMAINIMa
Bonprenmreiing — ['ogpamreiina, B pesyacTare moIy1eHO BBI-
paXEeHde, MOZBOJIAIOINEE OUPEIeNHTE YDPABHEHWE CIOMRECH pe-
8KOHN IO P-MY MapIEpyTY. ’ . -

Leny samell paGorel — jganpHeliiee paspUthe TeopHd Ko-
HOTHKE CTanmoHapuiix peanmmil. Ha ocmose merToxor Teopmu
rpacdos GyOYT MONYIEHE O HCCICIOBAHB CTPYKTYPHPOB3HHEIE
hOPMBI CTANHOHAPHLIX KWHETHIECKHX YPABHOHHH CIOMHBIX Xa-
TATHTATECKAX PeaKUmi ¢ JuuefHEMO MexammsMaMu, Taxoro
poma MpEeNcTABNEHHE K0T BOSMOMRHOCTh JE[RO LONVYATL HH-
HeTHdecHRe VPABHEHWS HENocpeNcIBeHHO uno rpady caompoi
pearmaz. Ocodoe sHadeHHe HMeeT NETANLHOS HCCIeR0Bamue 06-
medi GopMBl KEHETHIeCKOTe YPABHEHNS CIOMEON RaTaTmrTZde-
CROHE pearpHE ¢ MHOIOMAaPIOPYTHBIM IAHEAHBIM MEeXaHE3MOM.
BsiBomy 9TOT0 OpPeNCTABNeHAR KHAETHYSCKOT0 YDaBHEHHA OV-
ZeT UPeNMmIecTBOBATE ¢Tporoe o0OCHOBAHEE COOTHOIIGHWA, BBE-
Aeuporo Bonekemmreiinoyv w ['onbAmmTefimoM 0o apaIorin c
npaszaoM Mazoma,

§ 4, YIIPOIIEHHAA OOPMA 3ATIACH
KUHETHAYECROrO ¥YPABHEHHA
CIJORHON KATATATHYECKOH PEAKITHA
¢ OMHOMAPIIPYTHBIM MEXAHH3MOM

HparTro napuM oCHOBHER OTpeeJelEsd, HETOABIYeMble 0fkT-
EO OPE LpEMeHeRHER TeopHr rpafoB A BRROZA KHHETHISCKHX
BABHCHMOCT i, )

Bec pyrm rpaga ®, cooTBETCTBYIOIErC MEXaHHaMy DeaRINH,
ONpeneTAeTcA T BEIS ,

by = w./z, : (3.3)

roe b, — Bec gyra (aneMeHTapmoli peaKumwm ¥ cTamNm HeTamlb-
HOPG MOXAHE3ZMA); W, — CROPOCTL $-H DIeMentapuoil peaxunmm;
; — KOHOEeUTpalid OPOMeMYTOINOre BeNISCTRA, YIACTRYIOMETO
B §-i pearnmyum (paccMaTpEEalOTCH TONLKO MOXAHWSMEL, JNHHE-
HBle OTHOCHTENLHO NPOMEMYTOYHBIX Belfects). Brpamenue 10,

2} ITy XApaHTePHOTERY, NPSACTABIAKRINYI0 cof0H CROPOCTEL BIEMEH-
TAPHOH PpEeAROWH NpE efHHEAYHON HOBIEGHTDAIIHH YYacTBYKINero B Hell
IPOMEAYTOTHOre BENIecTBa, HASHIBAIOT <dacToTodl peaxmmms [12, ¢. 65]
MR ¢KEEeTHIecKaM rospdunmentomy (mo A. A, Baraugmmy).
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zanmebIBaeTeA GOBIUNG COMMACHE AAK0IY NEHCTBYIONIHX If0BEpX-
HOCTEH:
M

w, =k le—_[c;”, (3.4)

rne %, — KOHCTAHTA CKOPOCTH S§-H PeakOmE; ¢; — KOHIGHTPANA
j-ro mabmogaemoro (rasooOpasHoro) memecrea, M — oBuee
quesi0 HAONIOAaeMbiX BEIMECTB; Tj — CTEXHOMETPHIECKHE KO-
adbmenT j-ro pearenta B §-¥ peanuun, War opasmio, B e~
TAXEHBIX MEXaHW3MAX KaTaluTHIecKAX peaknmil v, = 0 mrm 1.
Vpaenenue (3.4) upuobperaer oy

W, = 2,0 WA W, = ko2, o (3.5)

Bec‘ AyrE mpefperaBrgerca cornacHo (3.3) w (3.9):
b, = k,c; mnm b, =k, (3.6)

B SABHCUMOCTH OT TOPO, YYACTBYeT IH B §-i peARNMU Habmo-
maeMoe pemectso, Hapkrac (MaKCAMAJNRHOE TEDPEBO) BOPIIMHEL —
He3aMENYTAd MOCHeHOBATENBHOCTE YD, OPOXONAIIAT dYepez BCe
BEePITRER H BXONANIAT B JAHHYK BEDIIHHY,

Bec mapeaca ompejenfeTcAd OPOH3BeNeHmeM EBeCOB AYL, EIO

obpazyrommx By = || by, tne b, — Bec pyru, sxonameit B jmam-

3
wplfi rapkac. (yMMa Bcex BecoB KapRACOB, BXOGAUNX B Bep-
[INHEY, ¢CTH 0ABOBEL OIpe/eIATENE BePIIAHEL,
Cornacmo paGore [11], ypaBHenme CROPOCTH CHOMIOH pe-
ARIIH 10 §-MY Mapmpycry MORHO 3a0HCATH B BUe

4

N; a
W — (b"' Z By —bs 2/ By 1+l) 2 2 Bei (3.7)

K=1 i=1 E=1

tne b, by - Beca Ayr, OTBEYANINMX NPAMOE ¥ oDpaTHcdl De-
AKIAAM §-H CTamMH COOTBETCTBRHHO (§-9 cTafHA BHOHpaeTcs
rakmM ofpasoM, 4TO OHa BXOJIUT TOMBKO B NANBEBL Mapunipyr)
[11]; B.: ® By 4y — Beca KapRACOB COOTBRTCTBEHHO [ m
{i+1)-I1 mepmuny, KOTOPHIe OTBEIANNT HNPOMERYTOUNEIM BeIle-
cTBaM ¢ HoMepaMmE § m ({1 1) pamwoit s-it cragmu, N m Ny, —
TECAC KaPKACOB AIA COOTBETCTBYMIIAX BePIIAN.

Ilpennomaras =Bce crammu o0paTUMBIMK, TPad ONHOMaDII-
PYTHOH CHOMHON KATATETHYECKOH pPeaRlIHH NPEJICTABHM CJae-
ayoimEM o0pazoM:

+- b + a+f ﬂ'n-
0-0.2.0.00-0
e gy

6;6,1
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Jlerxo BEIETH, WTO B KaKAYI0 W3 7 BEPUIMH BXOTHT 7 Kapka-
coB. B aToM caywae seipazmenme (3.7) mpumer Bup

W = (jb:vél BH,z by E BF 1+1)/E 2 BH ir (3-9)

K=1 i=1 B=1

Cpenn RapKacoB BHIeNHM TpAMEE, OOPATHEIE T CMeniad ke
rapracel, [Ipampivm v ofparEbiMz GyNeM HasbBaTh KaDRACHL,
COCTABIEHHBIE N3 VI, KoTopble 0GXOTATCA TOIRKO B LIPAMOM
WIH 06paTEOM HaOpakileHHAX cOOTBeTcTReRHO, GMeIIamHaEe Kap-
Kachkl — KapKAachl, COEEPIKANIAe IYIH, KOTOPEI® 00X0TATCA KaR ;
B HpF\IOM Talk B B OOpPATHOM HATDABICHHH. ‘Imcno TIPAMBIX
urE o0paTmsix Kapracos rpada {(3.8) ectn Cht=n B rum-
AyE BepIIFHY BXOJAT OFHH MpAMOH, omme ofiparawii m n— 2
cymermaHmex kapkacos. Ofmee wwmemo kapkacos rpatha (3.8)
ectn 27, OHO cHIAMBEIBaeTCA W3 K OPAMEIX, ® 00pATHEX o
nin—2) eMenraERHY Kapracos: #2 = n -+ n+ nin — 2). Bupame-
H@e {18 Beca k-To KapRaca -l BePUIHHB, KoTopslfl nomyda-
eTes yeTpaHeHEeM Wa Iuiia k-fl crTajid, HMeeT BHI

i—1
By = 11 +Hb_ ri=1,2,....m, (3.10)
F=r+1 i=q

I8 B CHEY ONpPEJeNeHns Kapraca ¥ HurImdmocts rpada (3.8) i
BCTRCTEEHHO MPeI(IaraeTes, 9To i}

1—1 )
Mer =1, bis=07 =01, ... (3.11) i

Us (3.10) u (3.11), B wacTHOCTH, CHEIYET, 9TO JJA BeCOB IDH- i
]\«IBIX, OﬁpaTH])IX U CMelIaHULIY HapRacon HAMET MECTO BRID&-
FRH A

i—1 i—~1
Bup; =B = 11 8F [ =0libine - 0aby o bl ;
J=i-+t+1 =1 .
Bosp.s = By a, = H bi Hb’ = B bt .- by L B |
j=i

BCM‘:'=B".1', Jlﬁzi, 2_, P n, k:f&l, Ezi

3

JaMeTHM, 9T0 CMENIAHHLIe XAPHKACH CYIIeCTBYIOT JMIIL IpH
n= 3, B BEIDAKEERN 1A CKOPOCTH peaI\uHH (3.9) amcauTens
MOM{HO HPefCTaBUTE B BHIE

i’?f“ 21 BH,'E, - bi,' 21 BE,i+1 - bjBan En b E BH i
K= K=




- bi_’Boﬁp-z b 2 BH i1 = b Bnp i Boﬁp i+1° b ‘\L

H=F1.

-+ (6 Buy — b7 Buin) = 11 5F —
H=1 i=1

K i
tak wro ¢ yuerom {3.10)

i—1 E—] i

piBi=0 Il of llei=

J=r+1 i=1 j=r+1

b7 B = bi H b II b= II &
J=RA41 J=it1 i=n+1

n
1147,

i=1

K—1
5f 1 &7

=1

E—1 N
Hbj— = b Byi

i=J

Taxmw ofpazom, sepamenne (3.9) mommo npeobpasoBaTk cle-

DVIOTIEM 00pazoM;

= (ﬁb;” —ﬁb:) 33 By . (3.42)

. i=1 k=1

Smamenartens & (3.42) yzoduo Gyger neperpynmEpoBaTb:

i1 n n T
2 E BK,?’. = Z BHp,i - Zl Boﬁp.i -+
i=1 {==1

i=1 E=1

rae

=biby . basbna R BT Baiba d

2 2 BDM-‘H
i=1

R R v

-y

—————

NCIBTACMBIX
n
2 Boﬁp.i =
i=1 )
=byby ... bnobn by by . bpqby -

e BTh . brab

NnCAATaeMbIX

T. €. CyMMa Beex upAMEX (0fparHErx) Kapracom ompegeldercd
RaE CyMMa BCEBOBMOMHEIX HpomsBefenuil (n — 1)-ro mopanma
uz n mpaubly (ofpaTebix) Becob xyr. AHAXOTHYED Ha OCEOBE
homonnaTopHUro MOAX0TA  MOHIET 6511‘5 BEINHCAHE o CyMMa

BCEX BOCOB CMENIaHHBIX KApKACOB ‘51 ZBCM 5 Hocmenmas co-

1

pepsmat nln—2) MoHOMOB (n—i)fro DOPAAEA, COCTABJIeHHBIX

n3 n— 1 coMEommreneit b, =1 2, ... n
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fiHOMADHAA CHOPOCTh OFHOMAPIHPYTHOR CEOEHONE RAaTaImTHTS-
. CKO¥ peaKIMH BHIPAMASTCH

n n / n . | no. N ..
W = (];Ilb: — ]';l;lbi_)( (gl Bup.; +-_:21 Bosp.i 4 Ig.iZBCM.i)'
| (343

QrnnanreabHOR wepTol KEEeTmueckoro ypapmemms (3.13) mB-
JAHETCH TO, 4TO OHO MOMET OBITHL 3a0HCAHO HEIOCPeNCTREH D,
fe3 HPOMERYTOUHLIX BTAMOB, OCYUIECTBIABMEIX B PASIHIHBIX
anropurMax |[7—9, 12—15], Jaa nomydeHma HHHETHHUECKOIO
ypasmenng (3.13) weofxonmMo NMITL 3WATL Beca CTaWil, KOTO-
pEIE OTHOZHAYHO ONPeeNSIOTCA 3aMaNHBIM MEXAHESMOM pe-
AR, ' ' '

Brmipaenue pad CKOPOCTH PEARNAH 3HaIATEIBHO YHPOINA-
&TCcH, eCAE EMeeTcAd XoTA O OfgEa HeolpaTHMas cTag#A

(6 = 0). B aron caywae ms (3.13) nomyzaen

W = Hb:)/(ngnp'L‘f" §2B0M1+ [[lb: .

N
i=1 i=1
i)

Fenm ecrs mee ® Oomee HeOOpATHMEBIX cTaami, To oflmee BEE-
pasmenHe CROPOCTH HMeeT B -

W= (H o) (Bt 3 EBCM_i).

=1

Jlxg mambomee mpocTol CHTyarid, KOYga Bce CTagmm Heobpa-

TH]\vIBI, HMEeeM
T n o
W = (H bj)/ 3 Bup.s.

i=1" i=1

NMpoagammampyev crpykrypy ypapEeswa (3.12}), Ero umcamrens
oTBETAET CpYTTO-YPaBHEHNID, TOTYISHHOMY CHOHEeHHEM: BCeX
CTAINH JeTAILHOr0 MEXRHH3MA ¢ SJHHNYHLIME CTeXHOMETDHIe-
CREME 9HeXaMu *'. JaMeToM, uTo Taroe Op¥TTo-ypaBHeEHe He
p0A3aTEILHO HMEsT MEBAMANGHEIE LeNOUHCIEHEREe K03QQHIN-
eHTH. Taumm obpasor, ymexmrens (3.12} mpeacTaBaAeT KEHETH-
Yeckoe ypaBHeHHE ODYITO-PEaKIWH, Kak ecryum OBl oma OBLIA
CTaTuedl W COCTOANA W3 BISMEHNTAPHLX PEeARNHH, AAd KOTOPBIX
cOpaBefIHE 3aKOH JeHcTBHA Mace, SHaMeHaTelb. ke Xapak-
TePH3YeT (HEesNeMeETADHOCTEY, OTPayKad TOPMOMEHEE CKODPO-
CTH CIOMRHON RKaTaiiTHYeCKON PEAKIEN MCXOINHEIMH BellecTBa-
MW W TPOTYETAMH.

3 B mampEefimeM Taxoro poma GpyTTO-ypapHeHHEe HMONyUHT HASBAHHE
¢BCTRCTEBHEOTO .
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PaceMOTpuM HBEQTOPEE TPUMEPH HCNOTR3OBAHEHA IIPBIIO-
JKEITHOTO0 ANTOPETMA.

llprmyvep 1. Keyxcragmiinaa peariys, K wmacey msyxcra-
nUHERY RATATHTHIeCKEX peaknuil, Boigenennomy TeMrEHEIM
[16] w merairmo paccmorpenmomy Bygapom [17], ormocarcs
MHOTHe OpoMBILIIeHTsle peakuun, Hanpumep:

1) HO+Z=720+4 Hy
€O - 20 =7 + CO,

2) GoF T,0=H,+ G0,

B pmammom caywae Hafop Becom (:Ta,r_[ﬁfr caenyommit: b =
=& [H01, by = k7 [Hy), b3 = &f[CO,), by = ks [CO4l 1 cxo-
POCTDE peammu JAONCBIBACTCA B BHIE )
o E bty k(R (H0) (01— kTR [H,][GO,)
of 07 b7 by AT [H0] 1Ay (CO] +k [H,] -+ A7 [CO,]

HOJIY‘IGHHOE BBIP&?H@EHB TOATECCTBEHHO IPHBEICHHOMY B pa-
Gore [16].
Mprvep 2. Tpexcraguiinag pearknEs H30MepHIALLE:

1) A+Z=A7Z, 2) AZ=BZ, 3) BZ=B+ Z
Jeranpuprl MexanasM OJHOINATEO 3a5a6T Beca CTaHIL:
b =k [Al; b = ki
b= ks by =1y
by = ks by = k3 [BI.

Cormacmo ofumeMy nogxogy, HeoHX0mHMO CCI)OpMHpOBaTB

mn n
Hbfv Hb ZBHD i1 EZBCM i1 ZBOGD1

i=1 =1 i=1
A8 paceMOTpeHBEOE cXeMbl AMeex

3
HW: 1Al &7 kT, I_Lb;=icIk;k;[B],

3 .
Zaf%p¢==bfb§4—b§b§%—b?b§::kf[AJk?-+-k§k§-+-k§kaAL

1“1

ZBoﬁpi—bl by +bzbs*b3b1-k1 fey -+ ky kg [B] + &z Bk,

i==1

,QEBmy=m@+wﬁ;+szwlmm;+
4 Eky [B] + kg k.
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Suaunr,
W = (ki ks ey (Al — ky ki ky B/ (ks (A] -+ kRS +
Uk [A] - RTET [A] 4 B Ry (B) - Ry k- bRy
-+ k3 k3 [B] - A5 &7 [BI).

Tagam 06pazoM, ENA OTHOMADIEDYTHOH CHOMHOH Karamlu-
THMeCKOl peaknmEy HalijleHa yOpomeHHad (opMa 3alHCH CTa-
nuonapuoit ckopocrs (3.13). Asmeifl Meton mocTpoenms W omHa
ocuore coormontenus {(3.10) mosBOMAET 2HAYMTENBHO YHDOCFHTH
ApOIeryPy SHINCHBAHUA COOTBETCTBYIOUIETO BBIDREEHWA IIA
CTADMOHADPHON CROPOCTH peaknam: BosMoixHoeTH TakEx 00006~
Iennfl OVIYT MCI0AR30Badel Havy B ganbmedmrem. Ilozygen-
H0e BRIPAJKEHAE TO3BOIHT EaM NeTAXBEC alalM3BEpOBATEH CTPYH-
TYPY KHHETHYECKOr0 YPARBHOHNA M MCCIENOBATH BIMAHME Ifa-
PaMETpPOR TPOLEcta HA er0 KHMeTHUeCKHe XapDaKTePHCTHRM.

§ 2. AHAJIU3 CTPYRTYPLI
KUHEETHUYECKOT0 YPABYEHUA
CIOAHON KATANWTAYECKON PEAKITHE

{(wunetnsii cfnomapuipYTHIL Mexaniuan)

CJIO}‘I{HYIO HATANATHISCKYH DeEarRmIu MOHEC 3ailcaldb B
MOTPHZIIIOM EBHIC

Tpd L Py X=0, (3.14)

rne Fa w Ty — ymatpuner crexmoMerpuiecknx KopdOUIHEHTOR
HABII0TaeME U IPOMEBHYTOUHBIY, BEIECTR COCTEETCTBEHHO,
Jlaa ofEoMapIIpyTHOTO MEeXaHH3Ma, KOTOPOMY COOTBETCTRY-
eT OJEH WKL [0 HPOMEKYTOIHEIM BellfecTBaM, CYIISCTBYET
BeRTOP-CTOI061, (TEXHOMETPHEICCKHEX wUHCe] v TAaKoH, dTo

'\?Px_ :‘O. (3.15)

Ina anueilHoro OXHOMAapIIPYTHOTO MeXaHHsMa V-BeKTOD ¢
PABHBIME KOMIOHEHTAME. LIpH YMHOMKEHHH COBOKYIHOCTH CTa-
mait (3.44) ma BexTop v ¢ ywerom (3.15) mosyuasM ypapHeHue

OpyrTO-peaRIER
M

M
VvIGA =0 mm ) Ay e X myA;, {3.16)
i=1 j=1

Te n;, m; — CTeXHoMeTpHYecKze KO3POPHIUERTE COOTBETCTBEH-
HO WCXONHBIX BEIIECTR B OPOTYKTOER (HafliomaeMBIX BEIIECTR);
M — gmeno HaOMOIAEMBIX BEIIECTE. '

Eenmm v — egummunniii sewrrop, To (3.18) npocTe monywHTh
cnomenneM craguil, IMonyuenHoe rakEy ofpasoM OpyTTO-ypas-
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HeHiie, KaK Ye 0TMEYaloch, B TMRUHIETE MOMET i He If'iMéll‘L‘
MHHUMANbHEIE UexouncaedHee HKoafduuentsl, . Tak, pearmma
RATAMHTHYCCKOH M30MEPHBAlUHHE MOMKET IPOTeRATh COTIACHO
CHeIyIOINAM CXeMaM; ‘
I. 1) A+Z= AZ; 1. 1) A+7=
2) AZ=B+7. .. 2) AZ = BRZ;
3y A+BZ=7+28,
I, 1) A+Z=A7; )
2y A+ AZ=7+2B. (3.17)

Eeau CI0MATH CTaiuH MeXaHESMOB, YMHOMKEB WX Ha 6IH-
HUYHbE CTeXHOMETPHYECKHe WHEIA, TO MeXamusMy | cooTmer-
cTeyer OpyTTo-ypabHemue A == B, a mexammsmam IT w III —
vpasuenme 2A = 2B. Bpyrro- ypaBHerme OOIY9EHINe CIOYRE-
HEeM CTafHi ABTATBHOr0 MEXBHEIMA © BIRIHTELIMEA CTEXHO-
METPHUECKAME THCNAME, OyNeM HASBIBATE «@CTECTB e H H B My
OGpyTro-ypasuenmes. OO0paTuM BRZMaHHe Ha TO, 970
OpyTro-ypaBHeENe 0043aTeNBHO ILHCATE GO CTPENKAMH, yHa-
BLIBAIOIEMH HAMPABIEINE NPOTERAHNA POAKIAM.

Panee, 3 § 1, mama ympomrennaa opMa 3a0WCH YpPARHEHES
CTATEONAPHOH CEOPOCTH ONUOMAPIIPYTHON KATANMTHYECKOHl pe-
ARIUE ¢ MHHEHHRIM MexaumsMom. drta (opma o Oyaer amami-
agposarhed 3iect, Ona momer OBITL 3andcada B BHEAS

‘ Mo M :
W:(K+H NEIG N | J)/Z (3.18)
=1 =1

‘ _ - a4
rne K1 = H Ef, K = H ki By, kY — ROHGTAUTHE CROPOCTH
i-i peakumd, npAMol ® 00paTHOH COOTESTCTBEHHO; C; — KOH-
LeUTPAnHE HCXOMHEIY DBeMecTB M HPOGYKTOR, yqacTBonLuHx E

A
Gpyrro-peariun {HaGnomaeMBIX BEINeCTB): Zoc( ) omy=

A o o
= 2 ﬁ( ) - CYMMADHLIM RENETHTCKHN HOPANOK IO 9TUM Be-

Lu;ec:TBaM, 2 — HOHMIEHTDPANHOHEBH - ORHAGM, PAaBFHE cymMme
BECOB BCeX KapKacoB (NpaMElX, ofpaTHBx ¥ cMewwannnix), Tfo-
CRONERY B a.ﬂe\{emapno;f pEaKI[AH, KAK OPAaBMI0, YYACTRYET
ne Goxee OTHOH MOSERYILEL HAGIIONAEMOT0 Bemecma t, M —
GEcHa crTafuil, Tie j-e BemlecTBO pearupyer

© HKpoue toro, 5 oBwem cuydae

# # - »
M; — Kz, Ry = nlj, ]:1,2, ....,IVA. (319)
) ClemyeT OTMeTHTR, uTo § pafoTe [19] B ravecTBe OJHOTO N3 mMpI-

3MAKOE OAA KIX&CCH(AKALNI MeXAaHH3MOB KATANHTHYILCKIX PeaKINH . Bag-
TO 410 ¢TANIE, B KOTOPRIN YMACTEYET AAHHOC BEI[ECTRO,

190



e n;‘, m% —cTeXmoMeTpuuecKie ROIPQUIHEHTH] GpyTro-ypan-
HOHHA ¢ MEHMMAILHLIMA IeI0THCIeHHBIME LKodgquumenTame.

Benmaiaa » MOMeT OHITH Ha3BaHa KPATHOCTH® OpyrT-
TO-pPeaKIHMN,

Vpasmenne (3.18) mpencrasiagercs B BHEME W=W+—W =
= W*. (4 = W~/W*), rpe W*¥, W~ — cropocTh CIOMRHOE De-
AKOWE COOTBETCTBEHII0 B HPAMOM ¥ 06PaTHOM HAIDaBISHHAX.

Yauresaa (3.19), nmeem s

W= W1 (@) Ky, (3.20)

TAe € — BeKTOp ROHGSHTpArmi HafiIogaeMbIX BeIlecTs
#

M » Mok
W*:K*(Hc,-f) /E, ploo=]1e' 7. (321
i=1 i=1

K, , == (K*/K~)"* — xoucranra paBHoBecuA OpyITO-DEARNEH C
MEREMATBEEIMI 10T HCHeHEIMA  Koa(uimenTamMs, Y paBre-
e (3.20) mBEgercA anaioreM YPABHENNS, IPEII0MHSHIOrO
T. K. BopeckossM (car., mampumep, 201}

Harolt cuulcn mpuofiperaer TPajiRIUOHHOE DOMATHE MO.JE-
wynspuoctn mo 1. K. Dopeckopy B cBeve CRa3adHOre BLIFIe?
Kaw W3BCTHO, CYIMECTBYIOT PASHBIe cHoCOOLI ONpeleenna 9To-
ro moEATEA. lIpemIe Beero MONEKYIAPHOCTH IO j-MY B2IBCTEY
olIperiesACTC KaK PAsHOCThL HORAaBaTeNedl ¢TemeHell, B ROTOPHIX
KOHIGHTPATIEA BBIIECTBA BXOIAT B YPABHEHHE CROPOCTH MpA-
Mmoft mw obparmoil pearumil (8T8 PasHOCTE OTHOCHTCH K CTEXHO-
MeTpudeckoMy KoshEOMenTy STOTO BeTecTha: OH  OGBITHO
UpHHIMaeTes pABHBIM exmmmie). MoneryuApiHocTh, TaRAM 06-
PA3OM, OPeNcTaRIIeTLA

Mi(e)=alaW*/olne;—dln W /dlne; =

Mo Mo
:ﬁfln(K*Hc?j)/alnchﬁln(I{_ch }>/51ncj.
=1

=1
. (3.22)

re ¢; — KORNEeHTPAnnA j-ro BemecTra. Ouepnmuo, Mie)= nf).
Moseky/ngpHOCTE 3Hech YpPencTapIfeT colCH CTeXMOMETPHIE-
erwit KoshENWEHT j-r0 BEIECTBA B (ECTRCTBRHHEOM: GpyrTo-
ypaBHeR¥HE wau 00Olee WMCITO MOXEWYI 9TOLO BemecTsa, IpPH-
EUVAIOMEX YIACTHE BO BCeX CTATHAX CIHOMION peariud. 06-
paTHM BHEMAHHE Ha TO, UTO 3[6Ch COBEPINANEC He ofA3aTenLEo
monaraTh Kakylo-nméo cragui amMmrmpyiomeil. Kpowme Toro,

) B mpenmolosentH, IT0 B GpPYTTe-YPaBEEHIN HCXOIHEIE RBEINECTBA
H DPOAVETE PasHTanTed Memay cofoit. B mporweroy cnywae M (€} =
=y — M. .
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CYMMAPIO® THCHO MONEKYT BEMECTBA, WPHHHMAONHY YIacTH
BO BCEX CTaJHAX pPeaKUHH, MOKeT OHITE GONBIDE dHCIZ eTo
MOJIEKYT, BXOIAIMY B ARTHBWPOBAHNEIH KOMIJIEKC: CM. CXE-
My 2 B {3.17), Tie Bewecrso 4 ywactyer B 1-it m 3-H cra-
AUAX, 8 AKTEBUDPORAHHELIT KOMOIEHC BTHX CTANHH COTEPFRUT
TOXBRY OIHY ModerRyay A,

Harepecuo ormernuts cnemyiouies, Kord oqioMapiipyTHLIR
MEXaHU3M IWPeNCTABIAeT coB0H COBORYNNOCTE HEODPATHMEIX
CTAMUH B B HEKOTOPLIX M3 HUX VUYACTBYET [-€ HCOX0IHOE Be-
mecTso, Tod InW/idine; = ZBM-, roe 0; ; — KomrenTpauwy i-x

T

NPOMEKYTOUHEX BOIUECTE, ¢ KOTODBIMH pPEATHPYeT j-8 HCXON-
HO® Eel(ecTio. Echu mocutennee YTACTBYET EO BCEX CTAgHAX,
ro, vdesuguo, 0ln W/dln c;= 1. Ecnu j-e mexonmoe semrecTso
pearupyer JHITE ® ofHoH cragum, To & ln W/9lnc, =0, Ana-
JIOrHYHOe COOTHOINEHHR I NPOCTHIX CTEIeNHLIX KHNeTHIeCKHX
zapAcAMocTelt womwydeno B pabore [21]. B zanemeiimiem sTtm
COOTHOIIEHH X HPO&H&JIHSHPY&I\I JeTallbHO.

PaceMorpuM mw gpyroe ompegenenue MOJeKYNAPHOCTH HO
j-My memectBy., Pasnoern Mesmgy ofpaTHOE ® TpAMOE madimno-
AEMEIME DHEPIHAME AKTHBALNE IPENCTABIACTCA:!

E —E"— RloWww /o(iTy—slawt/a(/D)] =
g M ] A .
:gwﬁ[aln(ﬂ ki C?J)Xﬁ(‘le)ﬁé?ln (H o | c?’)/au,fm:
L g=1 F=1 =1 i=1 .
= X E; — XE]., . (3.23)
i=1 i=1

rae B, Ef — malIogaeMad DHEPTUA aKTHBALWH i-# DearDHE,
00pATHOM W MPAMOK COOTBETCTBEHHO.

Tenropoit adpdert, onpemengemniir (3.23), orsewaer GpyrTO-
ypasrernw (3.16). Ecan mazee onpeneanrs M(T) = (E-+ E7)/
H(—AH, ), toe (—AH, ;) — rennosoit sddert, cooTBETCTRYIO-
mMi BpYPTO-YPABHEHVIG PEAKOEH ¢ eIEENYHLIM CTEXHOMETPIH-
qecEnM XKoSPOUIHeHTOM NIPH j-M ERIIECTRE, T, OYEBHIEQ, X
M; (D)= M; (¢) = n;.

IIpusepgennan $opMa EMHETWUECKOLOD YPABHEHMT HAST BO3-
MO/RHOCTE IPOAHANMBHDOBATE €r0 CTPYKTYPY, HDEMKME Deero
CTPYKTYDY KOHIEHTPAUHOHEOLG HONHEOMA X, CTOAIEro B B3Ha-
MmenaTene swpamesms (3.18). B ofmem cmoytae, xorma Bee S
crag@ii ofpaTUMBl, X cogeprHET S* caaraemelx B, ; ofpazosan-
HEIX pasiguHelM® RomGumanmamm ®m3 25 mo 5 — 1 comuemn-
Tenelk b}t M OTMPeRengeMIX 0 (hopMyIanM:

i—1 K—1
Bei= I o [0 &7, i=1,2....,8, (3.24)

I=K+1 =1
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i—1
IJof =1, b5, =0f, j=0.1,2, ..
=1
Tarum obpasom, s ofiMeM cay9ae MOMHQ TOBODHTE, TTO
GaBHc KapHacos AMEeT DasMepHocTs 25, Bce ocTambHble S° — 28
rapracop Oynyr sasmwemmsimu, Jus pecos ®apracor B, ; oTh
3aBHCHVIOCTH MOMKHO IPENCTABHTE, HANPUMED, B BHIE

i1 - K—1 '
Bus= JI (BB Bioys/B7), mi=1,2,...,58,
J=K+1 i=1

(R, i — 1), o (3.25)
' 148-1)

5 1(5-1) s
re BT = (l I1 BM) , BT = (l |1]3j_1,j) s MOCKOJIBRY,
J: J: v

COTTacHo OHpB,[[BJIBHHIO Bh' i, BEMEKIT MeCTO JAaBHCHMOCTH
+ N -
bf = B; /BT, b =Bj_1;/B".

B =xavectme nesaBHeHMBIX BHGpamsl Beca apaMby B;; u
obparEerx D;_, ; Raphacos, Bee cMemmamnele KapRacH EBLIPa-
manTed wepes mux 0o Qopuyrav (3.24), JapmcuMocTs Kapka-
COB IPHEOIUT K 3aBHCHMOCTH NaDAMETPUR KOHIEHTPamioNHoro
ponuHoMa 2. Bergenus mofere 25 wieoR MONHHOMAZ, COOTBET-
CTEYIIDEY 25 He3aBuCEMBIM KaDHACAM, BCET/a MOMHO T0-
CTROWTL 9JIeHB MOIHHOMA, COOTBETCTBYWONHE RapKacaM aa-
BucuMbIM.  [pome TOTO, clemyer yuuTRIBATE CcBsisE K, =
w_—H:’f}'}/H ki, rme K, — KoHCTRETa paBHOBecHA 6pyTTO-pe-
aknan, K, = (K, )%

XOponIo H3BECTHA BABHCHMOCTE KOHCTAHT DPABHOBELVH, I0-
ABIAOIMAACT B TOM CIYYae, ROTHA RARAA-IHOC CTAIUA Tpeq-
crapafer anHefimyw xoMmGumammio ApyTEX, Belegcrsre 5TOrO
3aBHCEMEMEA OKA3BIBATCH T KOHCTAHTEL CHKODOCTEH peamrI[mm.
Ha mryo0, HerpHpEAILEYI 3a¢RMCHMOCTh ITAPAMETPOR HHRHOTH-
9ecKOT0 YPABHOHHEA CTANHOHAPHON peakmdr BBUIO yHasaHo pa-
mee, manpmmep B pafore [11], Brur npepnomen meron ompe-
IoleHHA 9YHCHA HeBaBHCEMEIX mapaMerpos. OH cOCTOAN B GHC-
meEHOGH OIEHKe DaHra HeKoropol marpmmer Hrodm ¥, onmaxo
He OBITH BEIAETEHE! (JE3AKO-XUMATECHNe TPHIHHELI II0SBIIGIHA
BABHCHMEIX mapamerpor. Tome®o 9T0 GBLI0 YRAZAWO 1A Oy
03 HEX: 3T0 HaJIHIHe RYTEH NpeBpalleHHdA, ABIANIIHXCA JTH-
welinol woMOmHalmed BesaBHCHEMEIX DEARNEORHBIX IIyTel, Ja-
BUCHMBIE [YTH TIpeBDAIEHHA, olpeieldieMme oGpatTm-
MOCTBI JOCTATOTHO OONBOIOTY THCIa cranuil, ofycloeampa-
0T 3aBHCIMOCTH MAPRMETPOR.

8 Ham @3BecTHO, 37a OPONENVPA MOMCT COMPODOIRAATHCA SHATRTETE-
[I0H OUIHOKOMH. .

7 1. ¢ Atnorcsuit, B, U, Bakosn, A, H. TopSans 193



Hasopem w mropym OpHYENY DOABJICHNA 3aBECHMELX Mapa-
Merpos. 1IyeTs MexanuaM CI0MHONE PRAKIAH BRIIOYAET HECKOND-
K0 Pearmuil ¢ OJHOTHMIHLIM KEHETHYeCKHEM 3QKOEQM, HAIPUMED
¢ y¥acTHeM OOHOTO M TOTO #e Taz000pasHoro BellecTBa, JHAGO
pearnmpii, roe razcolpaznple BemecTEa BOBCe HE PeaTHPYIOT,
Beca raroro poga peakumil mMemoT ongHaropsri Brm. B nom-
MeNTPANHONHOM MNONHIOME 3RAMEHATENA T0IMA TNOARNAIOTCA
HOMOGHEIE TISHBI, B NAHHOM CHYIae MPECTABILAONIEE cobot
CYMMBI PA3JIHYHBIX OPOH3BefeHHH KOHMCTAAT IeMeINTapPHBIX
CTaI[I/IfI, " B CAJNY 9TOro OHH He AO/REL HOJIHHATLCH (}6]:;[‘1—-
HOH appeHEYcoBCKOM zasmcHMoCTH & ==k, exp (—E/RT). Tlosac-
HEM 3TO IIa IPOCTOM NpHMepe, TpUsefeHHoM B [22]°

1V A+Z-—AZ;, 2) AZ— BZ; 3} BZ—B+7Z
CooTsercTByWOINEe KUIIETHYCCKOe VPABHEHAS HMBET B
W=k ok LAY Choley + BLAN R, + ) =
= f DAL/ + By LAY (B + B3)/ (k).

JTOT MEeXAHH3ZM CONEPMAT fEe OGIOTHIHEE peakimm 2) #€ 3)
¢ BecaMu %k, @ %k, cooTBeTcTReHHO. Ha 0CEOEe M30TEPMHYBCROTO
PRCINEPUMEHTA CKABLIBABTCA HEBOSMOMKHEIM ONPejefnTh HOH-
CTAHTBl CHOPOCTH #TRE pearnuil moposes. M3 Tpex mapaMerposn
NpEBeleHA0R wpocTOR MOjerH Ml B GOCTOAUHAE ONpefeluThH
MUOIL gBA, UpHYeM ogmy w3 mmx K = (&, + )/ {kk,) \e ap-
permycoBerui. OfHamo cavo cyllecrBoBaNme DeappeHAVCOB-
CHEX mapaMeTpos MOMKeT W He OHITH MOMexXoll I OXpemesaeHus
BCEX KOHCTAHT .CHODPODCTEM CTAXMH MO HABHEIM M30TEPMPILCHOTO
DECHOPHMEHTa, Bammo IHMML, wTol WHCIO appeHIyCOBCKIX
TApAMETPOE B ROEMENTPANWOBIICHM UCAEHGME smaMeHayelds Obl-
M0 He MeIbile YECIA ONpPeNelaeMBbIX napayuerpos pTanuil m
CPEIE CHIATA8MBIX SHAMEHATOJA MOMEH0 OBI0 61 BHIOPATH 6a3m
BOCOB HAPKACOE.

Pacemorpam  Gomee  cillosKERI  mpUMEp — HATAHATHEYLCHYIO
womeeperio merama (48]: 1) CH,+ Z = ZCH, + H,: 2) H,0 +
+ Z0H, = ZCHOH + H,;; 3) ZCHOH = ZCO+ H.; 4) ZCO =
=27+ C0O ¢ 6pyrro-ypapmeamem CH, + H,O = C0 + 3H,. Tar
#e KaE M pamee, ajeck He y9TeHa paBHOBecHad oTagwa 7 +
+ H,0 = Z0 + H,, segyvimag ® «pmeawei» sepmmue 70, ¥pap-
HeHHe s CTANHOHAPDHOH CHROPOCTH PEaxIUH, HONYYeHHOe pa-
HEE, IPeJICTABEM B BH;E

W = (& keylek, |CH,} [H,01 — E_1k_yk ki [CO) [H I
3 = K,y [H,0] -+ K, [CH,] + K, [I,] + K, [CH,] [H,0] +
+ K, [COV[H,) + K4 [H,0][CO] + K, [CH, [H,] + K [H* 4
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+ Ky [CON[H,]* + K, [CH, [H,)F 4 K, [H0] [H,] [CO] -
= K.L‘z [CH4] [Hzo] [Oz] =} Kla [H‘z]ga
riae . ,
K= lokals; Ky = ksl Ko =Rk K, = By, + )
By = Iakoifoy; Ko = Tehoioy Ko= kb, K,— Bk ik_y
Ky bo(Reookoy+ koghoy + ke kiy)s Kiy = Fukahos;
Ky = Rok sl Ky = ke gy Kig= koo,

Fenm 6 mexasusm He cogepman ONHOTHOESIX DEARIINIE,
WOHNEHTRANMONER ROIAHOM X uMes 651 4° = 16 wmemos, cpegn
- KOTOpBIx He Obiro Ob1 momobmerx. HoadmmmenTsr npu wmenax
TOMTHEOMA OBINE bl MPOHBBENSHAAME ROHCTAHT CROPOCTEH oTa-
- HE H DOTIHHASECH OB ApPeENYCOECRON 3aBUCHMOCTE, Onmaxo
B JAHHOM CIYYae eCTh [IBeé OJHOTHIHEIE NpAMBIE DeaRNuE +3)
u -F4), HpyIiue Ges yUACTHS BEINECTH B LAa30BON tdhaze, ¥ Tpy
ofHoTHEANE ofpaTEEe peanumm —1), —2), —3), Wiyue OpmE
yIacTHE Trasoofipasworo Bomopoga. llostoMy B nosmmHOMe I
nunts 13 wnemos, Cpegw mmx gpa ¢ woahPEIMERTAMI, He YIOB-
JETEOPAWIIMMA APPeHHEYCOBCRON sapumcmyoctr. Mz ocerasnrmx-
¢A 11 appeHmycOBCKEX KOMINIEKCOB MOTYT GBITH BEIZENEHHI 8
HEe38BHCHMEIX KOMIUIEKCOB (B COOTBETCTENE ¢ YHCHEQM HeH3Be-
CTHEX mapamerpor). Hanpmmep, peifmpas B xauecTse Hesanu-
eumpix Ko, Ko, K, Ky Ko K. K, K, ocranbmsie appenrmn-
YCOBCKHE WapaMeIpsl MOMKRHO UpeICTaBETL B BHIE

Ky =K KKy, Ky =K K,/ K,, Kyy = KK /K,
Heappennyconenme napameTper MOMHO OLPEJeINT: TO COOT-
HOTTeHESM: :

K=K K/K KK, /K + KK /K,
K, =KK, /K, + KK,/ K,,
Iyers ;
K== (KKEK KK K K, = kkokosleife ook ik,
K* = KKK K /K= = Fykoeok,

b

Ko = KKK K K* = bk ke,
- Torga mapamerpsl cTajuil OMpeNelANTCT mO dopmyIam:
by =EK"/K; ky=K"/Ky; K_,=K-/K,,; k= Ko/ (kok_));
by =Ko/ (lks)y kog= Ko/ bky); ko= K./ (kk,)
k__rl_ = Ii‘is/(k_zk_a).

E
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Tarmm 0Gpasol, 37ech, HECMOTPA Ba To, 470 MEXANWsM PeAK-
MEK CA0MHEee, 98M B OpPeIsIIyIneM NpPHMepe, I B KEHeTUYECROM
YPABHEHNH TAHAe eCTh HEAppPEeHHYCOBCKUE NapaMeTDhl, TeM He
MeHee JajHe HA OCHOBAHMM HIOTEPMHYECKOIo SECTEDHMENTa
YoaeTes ODpPeleldTh Bee KOHCTAUTHL cHopoored cramui. Ilpm-
THHA 9TOT0 B TOM, 9T0 €¢Th JOCTATOUHOE WHCI0 APPeHEYCOB-
cuux mapaserpos, llonobuoro popga aEanms B HOHEYHOM WTOre
HOIFReH JaTh OTBET Ha BOMPOC: CHONBKO TapPAMETDOB MOTRHOMA
38BHCHMBIX, KAaKme M3 HUX APPEHUYCOECKEE M CKOIBKD HOH-
CTAHT cxOpocred crTagwil MosmeT GBITH OTUPEIENelo HA OCHOBE
H3OTEPMUIRCROTO BRCIEPHMEHTA.

§ 3. BJHUAHHUE NNAPAMETPOB PEAKIHI
HA CTATTAOHAPHYIO CKOPOLTD
n-CTATHHION OTHOMAPIPYTHOU
RATATUTHYECKON PEAKRIIHNE

{punelinuid mecaniaan)

Brmarme wapaMeTpos PeakimE Ha ee CTaUMOHAPHYH) CHo-
POCTH MCCHefoBAJIOCh B pame pador. B mocaegree Bpema »1m
BOHPOCHEL FeTaXibHO paccMatpusanmes G. JI. Hunepmawos c co-
apropama (1—3l. Ommako pesyibTaTsl Takoro poja amanisa
He CTABIIACHL B COOTBETCTBHEE ¢ METATHHEIM MeXallMsMOoM, M TeM
dojiee He CTABHIACL 34074 HATH IHOTHYK COROKYIHOCTE KAEE-
THYECKHEX XaPaRTepHCTHR TOTO WM HHOIO KIacca pEeariuii.
Hmedno Taroro poja meclejoBamie OyIeT IpPOReIed0 IaMu.
B rauecrrse ofbeKTa BOBLMEM BHAUANE (IPOCTEHNIYIY U3 CIOM-
HEIX KOTATETHICCKHX pEeAROHH — OSHOMADIOPYTHYIO ¢ MeXa-
HESMOGM, THHeHHLEIM OTHEOCHTENBHO NIPOMEHYTOUHEIX BEIISCTE,
Bymem mccxeporars BruAnie mapaMerpoR PEARLHI — TeMIepa-
TYPH, MapU@ATHHEX ZaBleEmil peareHToB, 00IEro MABIeHUA
PEAKIIONHOE cMecH Ha e€ CTANHOHAPHYD CHODPOCTE.

3.1. 3aBHCHMOCTE CHOPOCTH PEAKIHI
OT TeMIePaTypPel

CrosHBle TEMIOEPATYPHbIe 3ABHCHMOCTH CKOPOCTeR XHMHUIe-
CHRUX PeaRHFi, 0BHApY/MeHHEe B PeaRUuY ORUCICHEA IpoTana
(28], HomoapEO wacTo HAGIWNAIOTCH B TOMOTEHHBIX DEAKIIUAX
[27—29]. B reTeporeMHHIX KATANANTHYGCKHX pPEAKIFAN TaKie
mabiiogaiores amamormenble sasicmMoctn [30—34), B wacrmo-
crm, 3 peaxmum orucnenns GO ma pegkosevelbHOM KaTanm-
$aTOpe TeMUepATypHAS BSaBECHMOCTL CTALMONADHON CKOPOCTH
PEARIM HMeeT SPKO BEPAREHHMI MaKCHMyM B JOCTSTOTHO
y3KOM TemIepaTypHOM mHTepBasie (He Gomee 100°C), Amamormy-
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ITkle 3aBACHMOCTH HaOMIOMANNCH B DeaRUWAX WROTOUHOTO 0f-
MEHa KECHOPOJA HA HTHX e KaTalH3aToOpax.

Jua craumomapHoil RWHeTHTecKOi PRAKIIHHE, CTANEH KOTO-
POR TEHEHHEI OTHOCHTENBHO HPOMEIRYTOUHBY BeOIeeTB, YpaBHe-
HUE CRODOCTH peaknui 0o ¢-my Mapmupyry (W,) wumeer mmp

Wale, T) = Fyle, TVF, (e, T), (3.26)

The ¢ BeKTOp ROHUEHTpanmil HalmiomaeMelx semects: 7T —
TeMueparypa; (e, 7), £,(¢, ) — aarebpanmecrae CYMMEBL
NPOWBBEJIOHNI KOHCTAHT CROPOCTeH pearumil ma ROELSHTPATE-
onEste pynxmim, HomeramTsr cropocTeH Peakuum qoTummmTes
appenuycoRcKoil saBHemMocTH kA{T) =k, , exp (—E/RT).

HAus omenkm wmera swcrpesymon (ymwuun W (e, 7 ) BOG-
TIONBSYEMCA QJFOPUTMOM, Opelioenteiy B paborax [35 36),
UPAMEEHTEIRNC K 33/laYe TeOPeTEIECRON ONTHMIIALWN.

Obosmaunmn z =exp (—1/RT), vomnuo sammcars (3.26) cxe-

nyrommEy 0dpasoM:
: Wix) = g (x)/g.{z},

e gile) wogy(x) — mommmoMEr co crememsE, 00pa30BAHITBIMHE
CyMMaMmu pmeprall axrwsanui, ¥ ¢ wosdduumentamm, cocran-

o &
NeUTHLIMA B3 € H Ky 40 g; = E ax 'y gy = ijx ’.
, i i

[Ipoarammsapyes BHAGAKEe VUPOIMELHYIO hopmy sanmew Hm-
HeTHYECROTO YPABUSHUA CHOMHOH PeaRIUA ¢ OJHOMapPEIDYTHRM
THEeHHEIM MEeXAHESMOM. STO BRPAMETHE MOMKET BLITE npem-
CTABIEHO B BELR

Et E—

W =W, )= W (2), Wale)=az "/ 3}, W_(2) = b7/

n - qu+ n - El— F P{n—2) N E? {327)

2= + X gz + 2 ogfxt

i=1 . i=1 i=1
Rospunmerrer a, b, gf v Ji: 97 TIPH PABIMYHBY CTeTeHfX
(IePeMEHHOH COCTABIEHDI W3 TPOUSBEIeHAN TPeTaKCI0EeHIIAIT-
HBIX MHOMUTeNeH W NaPUUANLUBIX QABNEHHH pEaremToB; Mo-
‘RasaTenm cremenedn £, E7, BT cocrasmens: ms CYMMBI DIHED-
THR aKTHBADHN W COOTEETCTEVIOT OPAMEIM, 00paTHLIM H cMe-
HIdHHBIM HapracaM:

n n
E+:2 By BT = 2 E_;,

=1 i=1
a, b, qf, 97, 4f =20,
EXz=EY . =. . =E>=n0, (3.28)

EnzEiaz.. . 2H =0,
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E‘i’jl:('n—B) En(n—z) 125 B ET>O

SaMeTHM, UTO E;",Ef, EEF ]Ipe)ICTaBJIF[IOT co00M CyMMBl W3
(n—1) cuaraeMpix, COOTBETCTBYIOINNX 9HEPLHAM AKTHRALHI
OpsaMblx ®w 00paTHEIX peannEil crapmil JaHW0OTo MexanwsMa.
dTto osHawaer, WTO EBHpameHde, HanpEMep, mra W_(z) uwpzm
z 2 0 mponopnHEORALREO FPOo0HO-PATMONATEHON (yEKINH

W_ix) ~z™/(gzv +...+1), m, g=0, p>1,

rpe, corzacuo (3.28), sHaMeEaTens ABIAETCA HOIHHOMOM € IO-
noxurensusivy wospbunmenTamu. Ilpencramnenme must Wolz)
3/eCh BMeeT MecT0, TAK KaK B CHIY OJUOMapmpyTHoeTH |
'CTPYKTYDH 3UaMeHalelld BLIDUMENHA Iiud ckopoctm Kt A
fodplle MEUEFMAJIBHONC NOKASATENA CTEUHEEA B SHAMEHATEIE.
Hockonssy BT = E7  E~ > E;, i=1, 2, ..., R, MOJEHO 32a-
OHeaATh: .

EYE >min{Ef,i=1,2,...,n(n— 2.

Amanormugo s W, (z) mmeer mecto cootnomenme W, (r) ~
~x™geP .+ 1), n, g> 0, p > 1.

Rauecreenneil xapartep nosemenms W.(zx!, W_{z} ompe-
nengeTcs COOTHONIEWMEM NAPAMBTPOB 71, 1, pP. SaBHCHMOCTH
W lx), W.i(zx) nufo MomOTOHHR, U060 HEMET CNHHCTBeHHBH
vaxcEMyM. Hmme MBI paccMOTPEM pAasTEUHES KOHKpPETHLIE
CIy9ad, XapAKTEPUSYOIIEe 3K30- U AHIOTEPMHULCKHEE PeakIlyu.
Ogesmp=o, 9T0 TeMeparypHas sasHcmMocTs WIT) amamormyna
pagy Wiz) » cuny momoTommoctm cBaszm wmempy T m z. Ouem-
®a queia sreTpemyMos W{T) Momer 0KAsaThes BaBMITCHHOIE
npeE weeneporapma $yarumy Wiz), z (0, +oo). OpHaro =
COOTBOTCTEYOINEH 0674CTH NaPaMETPOE OHA MOSHeT OLlTh o
TouHo#, T. e. Bee ocobeEmocTH PyERmun W{zr) ma maTepmane
(0, +o0) moryr mpoasmreea u npn x < (0, 1).

Pearuyva »KaoTepMEvYeckad B oreM  cayzae
E->=E+ Femm cpasmure W (z) m W_(z), to m > . 3magmr,_
Op¥ MOCTATOYHO MAanslx 2 sHadeEme W_(z) Apbudercs Maaol
BemmuEHOTT DOMee BRICOROTO HopHNKa Manocr, wem W, (x),
wodTOMY HaligereAa tawoe &> 0, uTo ONA  BCeX CL‘E:(O £)
Wiz) >0, Ha 7rex me coolpasmenmil png ofmacTm MOCTATOUHO
DONRIMAX zHAYEHWH ¥ wMeeM: HaiijgeTcs Takoe z* wTo misa Boex
z = (¥, +o) Wix) <0,

Taxmm o0pasoM, OOIYIaeM eCTECTBEHHLIH BBIBOI, ¥TO CKO-
POCTE PESOTEPMEYECKOR PRaRUHA TMOXOMKETEAbHA B 00Ia0TH Ma-
JEIX TeMIBPATyp H MOMET NPHAHMATS OTPUNATEALHBIE SHAUE-
"HMA mPH TOCTATOYHO BHICOKHX TeMueparypax, Horga sgech m
namee TOBGPHTCH 00 OTPHAIATENLHBIX JHAYEHHEAX CHOPDOCTE pe-
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Puc. 31 RauecrBeEELl xapakTep TeMIEPATYDHLX 3aBHMCHMOGTEH
CEOPOCTH POeARIHIT,
¢ — 8 — BHICTCDMHULEHON, ¢ — ¢ HWYICBHIM TEIINODLIM DhFICHTOM (pasiTHT-
HDIE CAYIAM). & —n>D; f — n=p; & — n<p.

aKUEW, 9TO 03WAUALT, UTO CTAUHOMAPHAT DEAKLUA TICPEXO/MT
40 TY CTOPOHY DABHOBECHAY H DEAKINA HATHHAET HNTH 3
IPOTHEOMOLOMEYIO cTOPORY. Ha pwe. 3.4—3.2 cnmomeodt smup-
HOH JTHEHEeH FOKABAHRI 3ABACHMOCTH CRODOCTH peaRums W oT
DapaMeTpoR, CINIOMHOH  TOFKOH guHmed ofoimavemsr W,
ayurTapmol — W_, '

Ouesuym Temepr HaueCTEOHHEIA XAPAKTE] NOBENEHIN CROpO-
CTH DEaRIAW B 00MacTH CPefumx suatesnii 7, wim, 4wo To e,
z. Brmeawy cayuai «curnuoity sraotepMutrocTa:

E™>max[£r,i=1,2,...,n(n—2). (3.29)
TpeGopamme (3.29) srmommsercs, HANIPEMED, B cAydae, KOTMa
BBy b, j=1,2, ..., n 1 e zpce SHEPIUH ARTABRIAN

IPAMELX DEARIAE MEHBIIS BCEX BHEPrHi AKTHBAIME OOpATHLIX
Pearuuil  R-cTagriHoTo OQHCOMAPIINYTHOrO MexaumaMa., Oge-
BHAHO, UTo HepaseHerno (3.29) apromatmueckw phImommgeres,
ROrija BCe CTROHM -— 3KIOTEPMHYBCKES. Yemosme (3.29) ozma-
qaet, 4T0 B BRIpaxkennd gasx W.lz) m>p, 1. e. Wolz) asns-
6TCA MOHOTOHHO Bozpacratomieft ¢ymeumeii. ITpu atom W, (x)
 MOmeT TuG0 MOHOTOHHO HEOPDAHNIRHHO pacTs (m > p), mmbo
OpOXOAHTE Teped MaKeumyd. Bo Beex atmx cayuagx Wig) =
= W.lx) — W_(z) npoxogur wepes eguHcTREHIBIR MAKCHMYM.
HavrecTBe HHBIN XapaKTe]) HDPHBLIX TIOKA3AH ma puc. 3.1,a, 6, .
duawwT, w zapmeumocts W(T) XAPAKTePHIVETCH eIHHECTBEIIEEIM
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MagcaMyMoM — mpm maMeHennn I or (0 mo toe cropoetn pe-
AKEHA pacTeT OT HYIA, MOMeT JOCTHIraThL MAKCHMYMAa, & 3aTeM
MOHOTOHHO WamaTh, Hepexofda B 0D1acth OTPHUITATETBHEIY SHA-
wenmil, JTEMH SaBHCHMOCTAMH B NAHHOM CJyIae MCUePOEIEA-
WTCL Bee ocolemHocTH moBegenugs W(T).

(6parum ocofioe BEEMa@He HA 'TOT CAYIal, KOLJa Hepa-
pencrso (3.29) Momer wapymarsed, T, e, m << p. Hazorem ero
CIYIAEM DKS0TEPMUTECKON PeaRIUM ¢0 «CEPBITOH» SHERoTep-
mmraocTe, Hepasemerso (3.2%9) mapymaercs, worma & caos-
- HOH . peaxnAl TPHCYTCTEYIT OTJIRNEEBIe DHNOTePMUYEcCKHe CTa-
amm, Bamsmo, TT06H NATNach COBOKYDUOCTE IPAMEX U ofpar-
uex cragafi, Roropasx O - cOCTABUNA KapRac, obaamanurmi
cBOHCTBOM E;ﬁl_g) == FE . Jlna taxoro ciyvas yke obe dyms-
mupr W (z) ® W_(z) MoryT HMerTh MaKCHMYM, NpHYeM B GHIY
n<m << p marcumym W_(z) mpenuiectsyer marcumymy W_(z)
{car. pme. 3.1). Ilosramy naa 9K30TepMUTECKOd DEAKIMH CO
CKPBITOH 9ENOTEPMUUHOCTE) CROPOCTL peaknwmm WIT) wmomer
aMers fBa sReTpemyma. Bropoi suerpemym WI(T) s ofunacrm
OTPHIIATEIBHLEX  3MAYEHWH CROPOCTH PeakIuE 00 YCIOBIEGH
CCRPHToEy aunoTepmAdHocTL0. Havectreunsii xaparrep Wiz)
mpE << m = p upepcTasiern Ha pme. 3.1,0. B aTom cayuae
W(T} n ofuacTH BBICOKHY TEMIIEDATYD MOMET LUPUHEMATrE OT-
PHETATE.LHEE SHAYSHNH, ACHMITOTHYLCKH MPEGAMEAACL K KO-
ABYHOMY IIPEfIeny.

DBrigeanM BEIDOMMIEHEIBIN coyTall HYyJTe€BEX TEHIOBM X
spdenron, wmorma ET=E- (m=n). Torma cropocts pe-
aupmue mpomopidonagsaa W (z) aufo Wolr). Hanpuuep, pe-
paskenme mam Wlx) wommo npencrasmrs B opume Wiz) =
=W, (x). B 3aBmcnMOCTH 0T 3HAKA ¢ W COOTHOHIEHHH f H P
RATECTBEHABI XAPAKTED COOTBETCTRYHNIHMY QYHKOAE ‘MoKazas
ma puc. J3.1,e. Kagk W B mpegsigyimax ¢IV9ams, 3aBUCHMOCTD
W(TI) sgecr xapasTepHsyeTcn He Dojee TeM OJHHEM DKCTpE-
MyMoM. BepxHAf 9acTh PHCYEKR OTBegaer o > (), HEKHAR —
o << (0. CropocTh peakiHl MOMET B JAKHOM COy1ae OpHHEA-
MATL OTPHIATENEHSE SHATeHUA Ta5He H OPH MANLIY 3HAYBHHAX
TemMmoeparypsl (oo << 0}, ocTamathes momosRuTennmoil (o > 0),
AIEO0 WMeTh eNUHCTRRHHEIE MaxcumMyMm (o> () mmm MEmmvys
(@ =< 0).

Pearnuma spporepunsecian EY>FE- 1. ¢ 8 por-
pamennax W, W_ n>m. Xaparrep sapmemmoctein W, (z),
W_ix), Wiz} c TOULUOCTRI [0 3EAKA ANEHTIYCH 32BHCHMOCTSM,
HCCHENOBAMULIM B ciyuae akaoTepMiuzeckodl pearnum Hanopm-
Mep, HepaBeHcTBa, COOTBETCTEYIOIIEE MAalBIM 1 OOJLIIAM 3Ha-
TeHWAM %, HPEOOPETAIOT BUI: -
walineres ¢ > 0 Tawoe, aTO

ama peox e {0, &) Wiz) <0, (3.30)
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matinered x* > () raroe, 170 , __
A Beex z = (x¥, ool Wiz) > 0. (3.31)

Cryuail «cHIBHOi» DHNOTEPMEYHOCTH ONPEIEIAETCA BRINNI-
HOHEeM HepaBeHCTRA

=

Et>max [EF, i=1,2,3, .. .,n(n—2)}, (3.32)

KoTopoe ofecnevmsacT MomorTonmEccts W, (x). «CEnpmass omjo-
TEPMHYHOCTh, CUEBRNIHO, BRIHTaer B ceba ToT caydall, worys
BCe CTANK pHoTepvIdeckre, HavecThenupit xapaxrtep KpUBBIX
W_(z), W_{x), Wiz) npm pasnnumeIx COOTHOMENHAN M, 1 0
[ upencramnen Ha pHe. 3.2,0, 6, @ (B> p — «cmInHASY BM0-
TepMEaiocts) ® opue. 3.2, 2, § (< p — 3UMOTEPMETUOCTE CO
¢CHDBITOH» HK30TepMAINOcTEID,). lloAnmende «CEpRITOH® 3K30-
TEPMATHOCTH B CTOMEBIX 9HTOTCPMHEUYSCKHY PEAKININ OTparia-
er HWaNHYHe OTAGNLHLIX BX30TEPMEUECKNY cTajnii, npemie Boe-
T0 eTagEl agcopinmEm.

PacemorpuM, makonen, cuyuaii HeolpaTHMOHR peaH-
mru. Ecom xora Opt ofma u3 Komecraur %.. =0, To cxopocrs
ogmoMaplopyTaoll peawumm W= W, Cormacmo supamenuio
maa Wole) npn pasiayibix cOOTIHOIMERNAY SHEPIHE aRTHBALLHA
Pearmuil ¥ B BABACAMOCTA 0T DPaCOpeNeNeHHd HX BEJAYHH 0
CTAMAAM CHOPOCTE PeaRUms B OpaMoM manpapnsdem W mopm
pocte T Mosmer nmfo MOHOTOHEO pacTH, QW00 DPOXOAHTH Tepes
MAKCHMYM, ACHMIITOTHUIBCRH TPHHIMKALCL K HYyJIeROMY 30a-

Pue. 8.2, HauecTBeHARE XapakTeD TeMIEDaTypHLIX 2apRCAMOCTEH
CHOPOCTH PERRITITH.
€ — & — BUADTeLMICIBCHOTT, ¢ — HeOGpRTHMON,
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qermi (pEc. 3.2,¢). Bo BropoM ciydae Heofxogmmo, wTOGEH
BBIIQTHAXOCH HEPABEHCTBO ‘

E7 < max |[EE, i=1,2, .--1.1’3(?3—2)}- (3.33)

JT0 yeIoBHe OCZHATAST, UT0 CPeNM KapRacos Tpada peariyisn
HMeeTca TaRoM, ¢pHepreTHyecRAil pecy woToporo (CyMMma alen-
THH AKTHBALHH, COOTBOTCTBYIONINX BXONSINNM B IAINIELE Kap-
KAc OyraM) OpeBHINTaeT cyMMy SHePrui AKTHBAUILN BCeX IpI-
MBIX crapmit £7. Jlerxo morazaThk, Wro, SCIAH Bee CTANEE CIIOMK-
HOE ogHOMApIIpYTHOH peaumE HeofpaTEMbI, CHOPOCThH DeaR-
mrE W{T} MOROTOREO BOZPACTAGT ¢ TEMOEPATYPOi.

Taxmm o0pasom, mpoBegew WOMUBIH AHATHS TEMIEPATYPIHRIX
BABHMCHMOCTEH CROPOCTE n-crTafuiimoif oMEoMaplupyvTHOd waTa-
AATATECKOH PEARUMHE ¢ MeXAMHSMOM, NFHEHWHM OTHOCHTE LI
OPOMEEYTOTHR Y Bel{eCTE. JT0T AHANNS, TPOBETeHHBIH Ha GC-
HOBE LpejIo:KeHH0H HaMl (OPMEL 3aIHcH KHHOTHTISCKOrQ Ypas-
HeHAR, NOKasaj, 9ro ® O0NACTH NPOTERANHA PEARIHH B
IpAMOM HANDABHEHHIH BO3MOMIEBL JIHIOL TPH BHIA 3aBHECHMO-
creir; 1) MOHOTOHMEAR — AT SEIOTEPMEYECKON peanmum; 2) 3a-
BHCUMOCTE ¢ OBECTPEMYMOM  {MaRCHMYMOM),  BBISBAHIIBIM
00paTHMOCTRI0  PEAROHM,— T4 DKIOTEPMEATECKOR  pearmim;
3) 3aBHCHMOCTL ¢ DECTPEMYMOM, BEISBAHHON 4CHDPETONY 9K50-
TEPMHTHOGTRIO, -~ A YHFOTePMIISCKON PeAKINH,

Vine VEOMEHANACH AHOMAJLEENE TeMIePATYDHBIE 3aBHCEMO-
CTH CHOPOCTE KATAIHTHTIOCKEX peaxini, HalmedHiie B pame
srcnepumenton [30-—34f. Tem me wmelee Hav He WIBEECTIH
paGoT, & KOTOPEX Ol O BheAeE nocaensauai addert, cie-
,I{YI(EL’[{L]Iﬁ u3 obuiero amanwsa. Llpumepsl em, n Hamed pabo-
Te [37].

3.2. JapncAMOCEL CROPOCTE PEARIHH
0T IHapUUHANGHBIX JFABICHUN peareaTos

IOna toro 9rofm OpoaHANIM3WDORATE 2TH BABHCHMOCTH, BLI-
pareRme JUIA CEOPOCTH R-cTAJMAROH ONHOMADMPYTIOR RaTa-
JETEIecKod pearnma ynobEo sauncarh B Bue [38]

W(p)= (fgIIsz mfc_HHp“”)/ 2 (3349

FJ=11i=1 1 i=1
rine
A i—1 i, -1 N —n
i K3
S=3 3wy [0 T 7o I T o
i=1 j=1 s==j41 K=1 s=] K==]
“— “—
BeI{TOP pP= (pla Pay ooy pﬂ.’h L1, Pz.? ey pJV) €OCTaRIemT M3
-

MAPUWATLGESIX HapgaeRsil HCXONEEIX BeIIECTE Py T OPOIYHTOR
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PBAKIEN Py, My, My — CPEXUOMETDIUECHIE KoapPUITHERTEL AC-
YOF{HEIX BEMIECTB M HPOLYKTOB DEARIHE; K., K_ — npouseene-
HHH KOHCTAHT OROPOCTeH BCeX HDAMEIX M 0GpaTHRIX peaxTyuit
cooTBeTcTBeEHO, Hosddmmuentss Ki; 0TBETA0T HPOMIBSTEHMAM
KOHCTA®ET CHOPOCTel DPEAKIEE, COAES[IKAIUMCA B BeCAX IIpil-
MIIX, OOPATHHX U CMEIIAHHBLX KADPRACOB rpada pearimy. JHa-
yewaTenrs B sEIpakensm (3.34) apegcragIger coboll NONMIOM
OTHOCHTENBHO ROODPIEHAT BEKTOpa P ¢ TONOMRATSIHER M KO-
sppmrmenramn Ky B cwry cIpyRTYpH KHHBTIIECKOrO YPak-
mepma (3.34) cTapmmii IOKA3aTedb CTEIEHH SHAMEHATENA
. —

—
[0 Ha/KJOMY B OTHENBRHOCTH H3 nepeMedaslx pDi, [ KAy Iipa-
BHIOQ, B TOYHOCTH PaBeH NOKA3aTelIIe eT0 CTeIeHHE B YHCANTENRE

. bd

(3.34), T. e. KauECTBEHHHH XApaKTIC) CROPOCTH DEAKIHE Wip,)
5 )

KaR YHRIEE OfHOTo p; (OpE (JHECHADOBAHHEIX APYPEX Daprhi-

aMbEMY JABIGHESX T TeMIEPATYpe) aHAIOIATEN SaBHCEMOCTH

BHEIA : ‘

(27 — )/ (xt+ gz +. . A agh {3.35)

BE[&‘E[F[T, AMe10T MeCTO HepaBeHCTBa
AW /dpe > 0, dW/dp;< 0. (3.36)

Benmamma W (p) no mammomy Ha UePeMETHRX MOWOTOREO ME-
Agered ¢ QCHMITOTHIECKAM BEIXOAOM HZ NOCTOARHYIO. Tpr
ATOM :
. —_ - i
lim Wi(p)=W;>0, lim W (p) =W;=z 0. {(3.57)
;i%oo - ;j—)oo -

. -
[[pE WaMeHENWA NBYX NAPIUATEHAEX NABTOMUH PeareHros pi
. — <«

p; B Ipelenax BaJaHHOR MY CyMMEL pi+ p; = const cropocTs

peAKTEH IPOXOMAT depes MAKCEMYM, B AHANCTHTHGH caTyaldn

nag mpogyETes peawmmm W GPOXOIAT Hepes MIITMMYM. ipm
—_ “—

IPOTIOPIHOHATLHOM POCTE pi, P; CHODPOCTDL HEOTDALMTEHITO 803~
pacTaeT m TIEOTPRHITENH) DaiaeT LPW ANANOTMTHOM F3MEHe-
=

man pi, pi. Hpencrapnemme (3.35) W momyderble Ha ero OCHO-
pe mepapemcrea (3.36), (3.37) cooTBETCTBYIOT OOIBIMEACTEY
peaspHEIX CHTyanmil. QcoGLifl, TO-BHIEMOMY, PO cIydail
NpeACTABRAIOT AN T¢ NEeTAILISEe MeXaHASMEL, b Rassmo# ¢ra-
THH KOTOPBLX yqﬂCTByBT OgHO I TO e }."3.3(}069331'{08 RBETIE-
cTRO (Hampmyep, MEXATH3M FeROTOPEIX KATAMITHTCCRAX Peat-
nmEil TEIPEpOBRENA), B 9TOM caydae MPefCTABNEHHE AJA CRO-
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Puc, 3.3. 3aBHCHMOCTL CKRODOCTH PESKIHH 0T NAPOEAALEOTO JABIeERA
peaTeHTOE (KpHBLe I) B OpONYRTOE (Kpraseie 2).
a— W orseuaer {3.46); § — W ornevaer (3.49); e — W=W+.

pocty pearumi, agagormuroe (3.35), myeer BT
W= (25 —a,)/ (2"t az>' +... +a,), (3.38)

T. €. BEIBOAR 0 MOHOTOHEOCTH W OCTAOTCA B CHIE, OZHAKQ
eripaenme (3.38) me ofiseneurBaer ACHMUTOTHTECKOIO BEIXOXA
Ha TOLTOAHEYIO.

Tawmm o06pasoM, cKOPOCTL A-CTAMHAMON OHEOMAPMPYTAO
HATANUTHYSCKOE POaKUME XapPARTePUZVETcH TPOCTHIMHE MOHO-
TOHHBME BaBHCHMOCTAMH 0% HapOUATLEELY NABIEHON pearen-
TOB H TOPOAYETOB DPEAKIMM H He MOMKeT [eMOHCTPAPOBATE K-
CTPEMYME B TeéM 060Ie0 «aBTOKATAJIHTHEECKOS)» NOBEHEHNe, I

KOTOPOTO XAPARTBPHO dW/d};i<-O o dW/d;j>0. Trrmanse

sapECEAMOCTEH W (P) npepcrasmessr ma puc. 3.3,a, 6. Ecmu
ecTh x0Ty OB ogHa Heobparmmaa cragzs, 1o W= W,, mosrto-

MYy GHO]JOGT]’: PearkOHHn BCerga ]IO'[O;HE[TB.TIT:;HB. MOHOTGHHO pa—'

¢rer I p1 W DANAeT §o HyIT 1o pJ (pnc 3.3, al.

3.3, BaswcuMoCTh CROPOCTH peaRmuu
0T ofIiero JaBiaeHud PeAKHAONHON CcMecH

—

HapHHrlJII:HbIB HaBICBEWA DPearedToB IPeICcTaBIANTCA [ ==

—&P pl BJ

HycTL TEMIIEPATYPE W COCTaB PEAKIHOHHOR cMecH HECH-
posamsl. [lepemenmas P — ofIlee HABMEHEHS. JanHIEM BEIpa-
FHOHHe A CKOPOCTH DEAKEHE & BHETE

W=W,-W_ W, ~ P35 W_ ~ PYZ
E=P b p P B, {3.39)
rge m, » — CYMMapHBIe CPeeHH RKOTNeHUTPALHOERBX MOROMOR,

COOTBETCTRYIOIIAX wmeamTenn bepayenma (3.34). Hax upaen-
K0, B [ETATRHOM MeXamHsMe PEaElHEN NpPHCYTCTEYIOT CTafm,
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Pue, 3.4, 3aBHCAMOCTL CHOPOCTE PeAKUEZ OT COMIEro XA&aBleHEA DEaniE-
OEHOH ¢MeCH.

@ — DCARTHMA € YMCHDbIMIEHKEM 0FbeMa; 6 — DeARLNA ¢ YReNUEHHZM Oﬁ’heMa
g — ez naMedenns ofbema.

B KOTOPEIX He YYacTEYIOT Taso00pasHnle BEWBcTSa. JT0, Ha-
HpEMep, CTamnd JAecop0num, ¢Tafjui TPeRPATIEHHA NpOMesty-
roguslx Benlects Tana AZ = B7 m t. 1. WUmewno stm cranmm
HOPORIAIT CIATAEMOE P, He COmeD:RaIZee KOHUeHTPANMONTRIX
greHon. CA8I0BATENLHO, B DTOM’ CHATAGMOM He GyImer m obiiero
pasnenma P. TIpwn oToM B momaBnA0meM OONLITHHCTRE CILYIAEE
s ==m nufo s=r. g peakmuE ¢ yMeHLIIeHHeM obbeMa
1> m, ANA PeaKUmH ¢ yeeIrdenmmeM ofwmema n << m. B peak-
(U, THe 06bei He MeHsercH, § = m = .

PaceMOTpHM COOTBETCTEYIOIHE CIYIAH,

PeaxnEa ¢ yMeHLmenmeM ob'benMa. AHaiws za-
pucuMoctn W(P) ma ocuore mpegcrasreEms (3.39) merxo mpo-
BECTA aHATOrHYHO WCCTSFOBATAID SABHCHMOCTE CRODOLTH Deak-
MEA OT  TeMOePATYPE W OApPIHANLHEX [NABIEHWH PeareHTOE.
Taumgras sasmcemocts WI{(P) momazama wa pue. 3.4, 4. Jna
meoOpaTnMoil peawrmun  cropocth  W(P)=W.{(P) wororou-
Ha mo P.

Peawpma ¢ yreduvernwmes ofGbeMa Tuouwdmas sa-
sucaMocTe W(P) npencrasmena ®a phe. 3.4, 6. [Ins meobparu-
MO peaRiHEm ¢Kopocts pearsmm W(P) Gymer mpoxopnTs wepes
MAaKCHMYM, majgas jgo Hyna. Creiyer cKAa3aTh, 9T0 B IOCTEN-
nee BpeMA oP@EKTH TaROTO pOJA BLIMENEHH U 00CyEEZEHs!
Koxpnossim n Kumepmanom 8 padore [25]. Menniozenne MomeT
COCTABUTD NHIMG YIOMUNABIIAMCA BRIEe cIydall, RKorma raso-
ofpasmEoe BEIIECTEO YIACTBEYET BO BLEX CTAAWHX JBTATHIOT0
vexammaMma. Torga s = m.

Pearxnmsa Gea memMermenun oﬁfbema. lockonpry B
BTOM ciAy3ae § = m = R, MO®HO npefcrasutes WIP) = W (P).
[Mosromy W(P) momoronms mwoe P, mMeeT znan ros(dmumenta p
u acmMorormuecks npubmmmaerca k W, (+oe). Tumramble sa-
eucamoeTs W(P) upencrasnemst ma pume. 3.4, 6. Jnx meofpa-
TEMoll peararmm B =1.

203



Uro sme HOBOLIO BHECHA «CIOMHOCTL? (A-CTAgHHHEOCTH) T
KHHRTHURCKIE XaPARTEPHCTAHRE HCCIBJOBAHHOIO HaM¥ «IIpo-
cTeHImercey CIyZas —-OfEOMAPNIPYTHOLO THKTA, JHUeHHOT0 OT-
HOCHTEILHO NPOMEEYTOUNEY Belfects! Ueu OHMH DAsEsTCa OT
AHAIOTHYHBIX KARETHYCCKEY XapaKTePHCTHRE 9FEMEETAPHBIX
pearnmi? ‘

Jna cnomHOE SHNOTEepMEYEcHOH PeaREHE TeMIepPATYPHLIE
33aBACHMOCTH aHATOrHYHBL TAKOBEIM jHKe Mg TpocTod obparm-
MO BHEOTEPMEIECKOH cTajuH,— MOHOTOHHAS 3aRIECHMOCTE OT
TeMIePATyPhl, HO BOMOMIO Talme HOABIEHHE HOBOTO CBOH-
cTBA — BKCTPeMYMa (He Goxee ommHOre), 06yCIOBAEHHEOLD «CEDEL-
TOHY DEI0TEPMEUYHOCTLI0. Dozgelicreme mapOHaIbHEX MaBNeHmil
PeareHY0B AHANOTAYHO MX BIWAHEI0 Ha CRODOCTH IEMeHTAp-
HOT pearnau ¢ Toll JWITh PagHured, 910 B GORLUIHHCTES COy-
WaeB 37eCh CYIMeciByeT aCHMUTOTHYECHHH Ipefesl CHOPOCTH.
ltocnenauit 00yCIOBIHBACTCS HATHYHEM B JeTAXBHCM MEXAHHS-
Me cragmif, B ROTOPAIX He yUacTEYIT BEI{ECTBA B rasosodl dase.

Taxmm 06pazoM, TpoBeeHa HIacCH(PEKAIRA THIOGBBIX iTa-
paMeTpHUSCKEX RaBHcEMoOcTel cropoeTE r-craguBimoli opmo-
MAPIMIPYTHON KATANHTHISCKOH NEARTHE ¢ MOXAHEIMOM; JaBEeil-
HbIM OTHOCHTEIRHO TPOMERYTOUHEIX BEIecTs.

§ 4. CTPYKTYPHPOBAHHEIE
HKWHETAYECKITE YPABHEHNA
ABYXMAPIIPYTHRIX KATAINTHYECKHUX PEAKIIA

B § 1 mamm noxygena nmpuBemerxas QopMa CTATHOHADPEOTO
REHETHYECKOT0 VPABHEHHI CJIOKHON PearnuH ¢ OgHOMapIIPYT-
HEIM JNEHeHHEIM A-cTapuiHeiM uexapmsmonm. Hapamy c ermm
TPOCTHIM IEENCM cpefy IHHefHEIX MeXadwaMop BAMHEMME =
PACIPOCTPAHSHHELIME CTPYXRTYPHBIME ©THEHOAMA TAaKKe ABiA-
WTeE OERI ¢ ¢BHCAYedly BepIInHOH, ABa uuKra ¢ ofmed sep-
IOHHOH, NEA IWKIA, COeTEReNHEle cTagded, Tea OHEIa ¢ 00-
mei cragmed. ITepewdcneHHEe MOXAHMIMEL CXeMaTHYECKH II0-
KasaHbl HIFHE:

B

- P T ¥ /A
- A AN
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Tns crpyerypel 1 BelpaReH#Ae CTALHOHAPHON CKOPOCTH YEAETeA
ApeNeTaRATE, KAK NOKAAAH0, B BHIE '

v (o= )

i=1

3= Wa/3, (3.40)

e W, — OEEIMUecKAaT ITApAKTepHCTHRA JaHHOHE pearlmm, OI-
penensiMAacH -KAK PABHOCTH JIpOMsBeNeHn# NpAMBIX M obpart-
HEIX BecOB C¢TamEl, ocTaIsAEe 0003HadeHMs IPEBEfeHHl paHee,

CymecTpenno, 9r0 INUKIEUYECKAS XAPAKTEPHCTHKA NPERCTAB-
dfeT cof0H KEHETHMECKOe ypablUeHXe prTTo p e-
BRI EY ', Kak eciE O 0HA Oplza UpOcToll cTAmMed @ COCTOM-
Ja W3 9NeMeHTAapHEIX peannui (wpamoil w ofparmon). Popma
(3.40) mosBoamia 3HAYHTENBHEO YOPCCTHTL NPOTEAYDY BSaTACH
CTANNOEADHOT0 KEHETHYECKOTO YPARHEIEA LIS CTPYRTYPER | B
Jada BO3MOEHOCTE ,T_[BTaUBHOI'O anangmsa  CTpy I\T}prl KHHETH-
QecKoTe ypapBemws. (O000mMIM noIxofb, CBESAEHBE ¢ HPEME-
semmen dopmer (340} ma Gonee cmomuie crydad. I8 mERia
¢ «pmeavells mepmmEci (eTpywrypa 1) Belpaskenwe cTalmoHAp-
Holl cKOpOCTH aHagormumo (3.40) ¢ rolf nmne pasudEned, 4To
Beca fyr rpada peakmmm, Bmxo,ugm'ne U3 BEPOIEHE! X, f0JIFRIEED
Grrre oogenensr Ha permwuny (1 Kx), roe Kx — orEomeHme
Becon mpaMoilt ® ofparmoi  cragmil, Begymuedl K «pHosTely
BEPIIHEE.

Cpeav MHOTOMAPIIPYTHEIX MeXaHN3MOB IIEPOKO Pacipo-
CTpaHeHHBIME ABIfforca Mexamdmaxsr TAma [ m IIT, Hax 6y-
feT TORASAH0G, CTPVETYPHEIE ocoBPEHEOCTH 9THX CXeM CVIe-
cTEenmo pasamausl. s erpyrryps LI Bripasenms cranmonap-
HHX CROPOCTeH MO MApMIpPYTaM MOTYT OBITh HPeNCTABIEHELL Cle-
IVIOIAM ofpazoM:

W(l) — WS—)K%}/ nrfz) W(E)KX :/ZI:-

(1,2
TIe W ) — HHIMBANYATbHBIE XapPAaKTePHCTHRHA IepBOTo I BTO-

poro NUEIOE, oupemensgeMble amanormiEce W, B (3.40); E$
CYMMEL BOCOB KapKAacop o0mied mepmimast X B COOTBETCIBYIO-
Moy meknax. [JefcTBATENRHO, HANpAME]D, CKOPOCTE [0 HePBOMY
MApIIPYTy coTEacHo QopMmyne, mawmofi b pafore [11], momuo
3AHCATE B BEIE

g \
WP = b, EIBSW 5312 Bil)m 2. (3.41)
K=

7) VMeeTca B EBBIY  «eCTeCTBeHHAAY OPYTTC-PEAKIHS, IOLYULeHHAST
CTOMEENRM CTAARE MOXQHMBMA, YMHOMEHHEE Ba CENEWYHEE CTEXHo-
Merpugecrre gHCAA. O ¢BCTRCTEBHEOMS opyTTo—ypaBHeHHH oM. § 2 aroi
IIABEL
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THE - bil—Beca COOTBOTCTBEHHO LpAMOA H oﬁpamoﬁ peanmui
]—H CTATHN TepEOTO LHENA; F, — YHCHO cTajaill HePBOre HEREA

BHJ Eec R-IO I{apl{dca ]H BEPIMHUHLI TepBOre LOHKI#,

B( x3+1— BEe ®-T0 Rapxaca (j + 1) sepmmisr mepsoro IWKTa;
1
3 - cywma Bcex BeCoB Kapkaca Tpada pearumm. Tax f{)g

oflpazyerca mpousBejleHMeM Reca K-ro Kapraca j-H BepIIRIE!
B HepBOM HHMKTE Ha CYMMY BECOB KapHacop eepIikHrl X Bo
BTOPOM LWENE, T. &, AHANOTHIHC HORABAHHOMY DaHee Iid eEHH-
CTBEHHOIO TEEAA:

Bna"ﬁffm H 1,1H511, K, j=1,2,...,1n,

F=x+1 f=1

rae R I
=1

KY = ZBh, -—Z: II s T1re.
i==i)

K=1 i=HK-

3mecy B —mec mro wapraca BepmmEEL X BO  BTOPOM
muETe; bi,—BeCAa COOTBETCTBEEED LPAMON H o0paTHOH peak-
it i-i (:Ta;um BTOpOTO IHKIA; r — HOMeD Bepiimael X Bo
BTOPOM IMEIe, My — THCIO CTATHE BO BTOPOM IIMEIE, Tamvm
ofipasoM, Bec B[({J HMIOT OJFHAROBEIE MHomETEIE KP, Ito-
9TOMY, HCOOMTBAYs CBOMCTBA MUKIFIHOCTH npowzsemenni (3.11),
pelpaskenme (3.41) MOiHO samWcaTh AHATOTHINO MOKAAHEOMY
padee I eAHHCTREHHOTO [UHRIA:

nl '.'11 .
I8 — Ij b | KD/ = WHER/3. (3.49)

=1

. .
3iech, Kagk H paHee, W —IKIETICCKAR XapaKTePUCTHRA Tep-
BOTO IWENA, smaMemaresn X ofpasyerca cyMMoil Beex Becon

- RApRacop rpada peariuH

‘?’ll '.‘11
2= Z] B+ 21 Z B4 X B E B, (3.43)
H: j# Ti=— J— K=1
J¥x JFx

rie CYMMapIUixIB BBCA K-T0 KapKaca j-# BEPUFMHBI BTCPOLD I[HE-,
1

na B” HMeT BHN, aHaJ0orHTHBINR BH Yncao craraeMoix B

(3.43), 1. e. umeao Bcex Eapracop Nz, pasmpo milr, — Lin, +

+ mylne — 1), + nyp,. Swammy,

N =nmnn, +n,—1). (3.44)

Hs (3.42) pmamo, ITO CTPYRTYDR BHpAmeHms CTALGUADTOR
cxopoern adanormuna {(3.40), Orawume cocrowr nuinh B TpoO-
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ABIEHEN HONOKHTENBEOTO CcOMHOMATeNs K&, 0fipasoBanmoro
CYMMOH DAaBIHYHEIX IPOU3BeIeHHIT E€COB BTOPOTO UHENA, Dwi-
PRHENIe RUUETHYeCKOr0 YPABHeRWA jia crpykrypst [17 ama-
mormuno (3.42) ¢ rem awme OTNTAIHEM, TTO BEIPDUREHMS LIS
K K samemaores coorBeTetsenno  ma K3 bhv, KTy,
rie K9, K% — ¢oorsererseno CYMMBl BECOB HKapKACOB
sepume X, ¥ B cpomx mmmmax, bEv —seca opAMol | ofparmoi
peakumil cragmm X ==Y, coegmpaoines mariaez,. Yueno kap-
Kacos Ny umeer 10T jme Bmy, wro u (3.44). Bup ngl‘z}, HATPH-
Mep (3.42), ocraerca Tamme HeMBMEHEBIM, YHASAHILIM CIIOCO-
DoM MeHITCS Mmms KE%’Q), T, B

W = WK Pbzy/ 3, W = WERPbL,/S),

Ana npyx umenon e ofmiedl erammesr X == ¥ (erpywrypa II1)
UMEET MeCTo:

W = (WK, + W)/ 3, Wi (WK, — w*)/3, (3.45)

rie Ky, K, — cymMva Becon Kapracos sepiume X, Y cootser-
CIBYHOUEro DAENA, NETeREaA Ha sec ofmgedl peammum {(mpa-
Mol ®awm olparuoi). Bemmamma W* NpemcTaBIgeTCS  BHIPA-
HEHTEM

ny g ny 1y,
we = I oia v — I b0 T 67
=9 i=2 =2 i=2

Snecr bii,l, b%z—— Géca CTANEH COOTBETCTBYIONIIX NRKIOR;
o, Mo — MHUCHA CTAMUE B KaJRAOM M3 LHKNOB; B 060XX UHETAX
0dmas cragEa umeer momep 1. Has pEIBOa cTpYRTYDHOI Pop-
mymer (3.43) cranmomapEOf cropocr: PEARIHE B NAHEOM CIV-
Yae yHoOHo -Bee KapRackl rpada peaRUuu pasmermTd Ea proct:)
wracea: 1) xaprachi, momyaaewsie ynamemmeM w3 rpada pe-
AKIHE JIBYX CT3[HH, OZEA M3 KOTODEIX ABIAETCH I OHRIOR
ofuedf; 2) wapracel, moONyuaeMbre VARMEHHeM IBYX CTajmif,
TPRHAISHAIES pasubly ungtam. Bo wmuomecree X, momepon
BCeX RAPKACOB Ipafda DPeakIHE COTJIACHO VHABANHBIM KIAcCaM
BRIRIMM TOAMHOMecTBa Xi, X, HoMepon RAPKACOR COOTBET-
CTBEIIIO OEpBOre . BToporo mmaccos, t. e. X, = X, UX,, torma
amanormaao (3.41) '

WO = (b 3 B+ 3 B =

KeEXy HE X,
- (1) (1)
—binf 2 Baia+ 2 BILY/3,
\HeXl 'HEXZ

1 .
rie B,ﬂ,}— BEC K-TO Wapraca j-il BepUINIEl TMepBOre IIHE.IA.
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Bripamerme muz W™ Momer OBTL mepemmcaHo:

(1 1 g 1) !
W= b}l:l > B( bi1 > BE{ j+1 T
HZX, KEX)

+b11 S th }, E BHH—l}

hE)LZ W=Xg

2. (3.46)

1 .
Armetit puyy BH, k& X, COBePINETHO aHallOTHYeH BBIDAMe-

HHI) Beca KAPHACA eTHHWYHOLO NHKIa, o0pasikafHOIo ymame-
HieM wu3 rpada peamuui, ODpEHANICHKAIHeH ODOHM THEIAM.
Jlerro BWOETH, UTG TMEPBAA PASHOCTL B IHCHMTEIS BHIPRKEHIA
(3.48) maer W= B, re X, ofpasyores npousseeumes ne-
ca wapraca K-fi BeIIHERL MEPBOTO LUKEA HA Rec HapKaca Bep-
Imm X, Y Bo BrTOpOM IWKKe, HENEINEH Ila BeC Peariuil
(nmpamo#t m ofparmod) ofuieil cragmu. Kar U pambile, MOMRHO
[IOKA2ATH, 970 BTOPAA PASHOCTh B YHCIHTETe merpamenus {(3.46)
gaeT B (3.43) cmaraemos Wﬁj’ffﬂ. Ofmee umca0 "KApRACOB. B
JAHHOM  CIyTae BHYWCIIeTcs  cormacmo  (opmyias Ny =
= {nn, — 1), + 1y — 2).

Cpasmmn swrpasmenms (3.42) uw (3.40), Cayzaw (3.42) co-
OTBETCTEYeT W3BECTHBII TEPMHH (HHHETHISCKOS COLPAMKeHERD,
3ech PHeRT NPHCOSIEASHES HOTONHATEABHOTO [IHKLA He MO-
JET CHAzdThed B UIMEHEHNM HANDABISHES £6 [pPOTeHAaHMH,
CKOPOCTE PEAKIAN MOMeT H3MEHNTLCH JHINL KORATeCTEeHIO.
Bropoit cmyuait {(3.45) coOTBETCTBYET «TePMONHHAMITTOCKOMY
CONPAMEeHAK?, KOI'A& B CHJY HOABICHAS COUPAMEHIIOTO IXOTO-
Ha, OTpameHiioro WwiexoM W* BOSHERAST BOSMOKHOCTL HaMe-
HUTH ¥ BONUTHRY CKODOCTH, H € SMal, T. €. MaNpABIcHEE pPe-
axnud. (MAETepecro OTMeTHATL, 9T0 TePMONUHEAMHUECHOE COOP-
HeHHE B WHCTOM BHge HEBOIMO#HO, LOCROLBKY BCETfa IpHU-
CYTCTBYIOT UNEHEL Wm Ky, W 2)1{1, OTPAAICILHE TIPOTERAHME
peaknun 1o <<006CTBeHHOM3n> muryy.) Jis sroro caydag co-
OTHOIMIEHAE MERIY CKOPOCTAMH [0 MApIIPYTY B UPAMOM H 06-
PATHOM HAUPABAEHIIX He MOKET OLTb HpefcTaBleHo B Tpa-
JHUHOBIOM BHIE ‘ ) .

W ()W (6) = Kp (1) 17 (€)if (@),

rze K, (T)'~HOHOTa11'ra paBIIOBe(:Im BPYCTO-YpABHEHAS Map-

mIPyTa; o me— ‘mabopr LOHueHTpaumr HCXONHBIN BOLLECTS 1
TPOHYRTOE.

Eca ofomM MapmpyTaM chvmw, p 1L m 1] coorBercrmyer
oppo GpyTTo-ypapHeHHe (EMeeTcA B BEUY «eCTECTBEHHOE» GPYT-
To-ypasHenue), TO OOINAA CKOPOCTL HAMEHEHMA KOHIEHTPAHHAR
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BEIMECTRA MPeICTIABNTCT OaA Mexammama 11
Woom = (WPEY + WPKED)/3 =

= (Ior |1 — (T ) I 9 +
4 111 b [i . (H b«?m)ﬂil b;(g)] K%)HZ’
e -

[I b+(1) H k"’u)f 1) H b—(z) H k+(2)f+(0) ( )

HOCI{OJILRY ((GGTBCTBBHHBIB» 6prTT'O-ypaBHBHHH I THHRIOB
OIHEAHOBEL

f““'{Z) — (z)’
(H 'ZCHI})/H kh(n (HAHo))/Hk (2} — Ry (D) =

(H b"‘”){l—[ B (H bi—(z))/ﬂ P
= ([T 3 ) TE R 77 (G0 o) -
- ((1;[ k;(”) /H k+(2))( R ()

= KN (T) 7H (o) (e);

W = (H k{rm)/ﬂ e,

l

Torza
Woam = {[1 — K5 (1)1~ @i (o)) (68 LTt

+ KRR ()3

Hperl;cTaBneHne Wien maa Mexanmzma 1[I B npe;qﬁonorhe
Hol, 9T0 ofa IHKIA BMEKT OJHHAKOBEE OPYTTO-yPaBHeNHs,
ByoeT aHaXOrEIHEIM.

Ecorn Gpyrro-peaknum pasEEe, TO BOZHAKAET TOHATHE Ce-
MeRTABHOCTH: 1) = W/ W .

Tax, rra mexanmaMa Tama I1:

no=(1+ WEKE/(WREP)™ v, =
= WRER/(WRRE))
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Mg mexammava tana [11:
T == (W;I)K2 + Wr)/(W%)KQ + WE)KL);
M= (WPEK, — W)/ (WPE, L WPK,),

Taxmm ofpasoM, QA TANWIAHY MEOTOMAPIIPYTHEIX JaHefi-
BHx MexanuaMor obmero supa 11w T monywemm erpyurypi-
POBAHHEIE (DOPMEL BANHCH CTAI[HOHADHEIX HKHHOTHYECHEX 3ABM-
camoctett (3.42) m {3.45) coorsercreemmo, Tlomywemmere pe-
BYTETATHL MOTYT ObITH 060GmeHBI Ha cHyIadm, KOrja & CTPVE-
rype | wMeerca HECHOABKG «BHCAYEXY CTAAEE H/ENH NEIOYRE
¢BACAYHXY CTajHil, KOT/[a WMEeTCsH HecKOILRo Umxiaos Tama 1
(mesaMEOyTam LeNoYHAa DEKIOB), KoTAa B crpykrypax 1T m 11X
COOTBETCTEEEHO COBMEHAWINGH mam obuiel ABIAeTCH IeN0YRa
cragei. Ilpusegenncie opMer sanucw YpaBHeHAH CTATMOHAD-
HOH CEOPOCTH CHOMKHOH RaTAMHTHYIECKON peaxmmu MoryT GLITh
HCHONL3OBAHE TIPH 3HATEIC BIMSEHS IapaMEeTPOB PeakUBW MHMa
' B8 KUHETHYILCKAE XADARTePHCTHK,

§ 5, TEMOEPATYPHELIE 3ABACHMOCTH -
HEROTOPBIX MHOTOMAPINPYTHLIX PEARIHIL

Pacemorpum cmavana MuoroMapmipyTHBe RoTaTIATHYECHIE
peaKuEH ¢ FHHeHERIMEH Mexammamamu, Ilycts cragmk meobpa-
rambl. Humermweckoe ypasHemue B 9TOM ciydae COMEPAITCA
‘B BRIDASKBHEN 00IIeT0 BHIA

P | N
- Py
W= {2 aat|3 bz, (3.47)
4 H - Pj
=1 =1 -
rae P — 9mero MapmopyTos.
IIpmwep [eransusitf MexanwaMm mpollecea CHHTE3a BI-

msraxnopuna umeer sug [39] (ofparmmocts cramuii 1 1 3 anecs
HE yuTema):

1) HeCl,-HCl 4 CyH, % HgCl,.C,H,. HCL:
9) HgCl,-C,H, HCL--HC1 22 HgCl,- HC -+ C,H,Cl:
3) HgCl,-HCL -+ HC1 2 HyCl, . 2HCL,
4) HgCl, 2HCI - C,H, -* C,H,CI +HgCL, . HCI
LI, T ACI S C,H.Cl -
I'padh pearuwn mmeer nug

i -
) S Az

i
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me X, X, X;-— GDOTBéTcTBeHHo HgCl, - HCl; HgCl. - C,H, -
- HCI; HeCl, - 2HCL
Humermaeckoe ypaBHenme peakmmm myeer BHEI -

W o= (k,k. s, ITHCUIC,H,12 + Feofes ke [THCIPLC, L1/

Mk LGOI+ Bk [HCITC,TT,] + Eyke [TICIE,
Ono coorsercreyer ypasuenum ofuiero Bmpa
W = (a™ + az*)/(Dya® + ba"+ b,a*)

Tme m=>n>g, s

Hayu morasama [351, 9ro sgecs mommo WKANATL He Oojiee
OBYX aHCeTpeMyMon. (wesmpmo, ¢ [OCTOM THCIA MAapIIPyTOB
CHAOEHOH peaKIOUH NOMKEA DACTH W BEPXESA OUEHEA YHCHA
SKCTPEMYMOR, .

g cnomuolt peamnum ¢ HemmHERHEIM MeXAITAMOM BO3-
MOPKHO IIONYYEHHEe HECROIBKHX 3KCTPEMYMOBR yiKe B CIyuae
ONHOMAPITDYTHOH PeaKTam, Boe CTANHE KOTODPOR He0BPaTHMEL

Hpumep. (Peaxuna OUMePH3ANHE)

1D A+Z— AZ; 2) AZ— A'Z; 3) AZAANZ — A, + 27,
Hunermueckoe ypasueune mweer BHI "

W(T) == kilyﬂziidl](k;; - ]ﬁg)/(iﬂg(?fﬂg + kl[E\]))

B monnmome, mocrpoennom corntaceo pamee OTIICAHHOLY AJT0-
PATMY, CHCTEMa KOdPEHUIHENTOR MOMET WMETL TpH IepeMens
searos, a W(T) — me Goxee Tpex BECTPEMYMOB.

HZa MexaHH3Ma ¢ PeaRIEAME, WOIUHeHHBIMH OTHOCHTENLT0
UPOMeRYTOUHBIX BEL(ECTB, B OOWIEM crylae Hembad HGAYIETH
YpaBHeNHde CRODOCTH PBAKUHHM IO ¢-My MapHIDVTY B SBEOM
uge W, (T). TlosroMy zpnech meBosMOMHO HEIOCPEICTEONEOR
HpEMeHeHye aJIropUTMa, OIMCAHHOTO pamee B § 3,

3agada, KOHEUHO, YIPOIAETCA, €CIH MOMKHD TOKABATH ETHH-
CTBBHNOCTD DEIIeHHA YDABHAHWH KBABHCTAIMORApHOCTH. Eemm,
KpoMe TOro, KONLEHTPamEF BeeX LPOMEKYTOUHEIX BEIZecTh
i np MOTYT GBITL BRIDAHEHEL B SBHOM BHZe depes ROMIEHTDa-
OHI0 HEROTOPOr0 BEIGDAWHOTO HPOMENYTOYHOT) BELEIECTBA Tngp,
TO YPABHEHHME NIA CKOPOCTH HSMEHEHHS KOMIeHTPALMH Hafrwo-
NAaeMbIX BEIIECTE MOMeT GBITL BAMHCAHO:

W == 2,55 (0, up),
i

rge w; = wf = Wi ~— CKOPOCTEL j-# cragmm; ¥, ; — CTEXHOMPTPY-

TecREA wonhdmTRenT n-ro mafmofaeMoro memecTna B J-i1 cra-
. *

AME; Oy —~ ROEIEHTPAIHA HaOmoNaeMblX REMECTR; Tnp — ROH-

HeHTPalfsA BLI0PARHOrO HMPOMEMRYTOUIOT0 BeIlecTEA,
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Vpassenue (ajaBca IPOMERYTOYHBIX EBOIECTB TPAMET BHN
A
Fam) = 1.
Onersra wgena axcrpemymMor W(T) momer Owrts cpemana
HA OCHOBE COOTHOEICHITA
W, W, . Wy, o
ar ar ST

By 0Wyp/dnp — BHAROTOCTOAMAS (/U7 COBOKYIHOCTH Heodpa-
TEMBIX CTagmil 00BITHO BWHp/ax;’[p >O) TO TpPH c':v‘ng/ﬁT &
< (GWnpf'accnp) (axnp/ﬁT) OUPERY WHCTA IRCTPEMYMOR W (T

MOJHHO [OIYYETH, OIEHHB . GHCIO DRCTPEMYMOB Zap (7). Dra
OleHKa MOMeT OHThL NOIYUeHA H3 VPABHEHHA GalaHca
Flamp)=1.

IlpuMenmy 3Ty METONHKY A aIalnsa PeaklOiH OKHCIGHH
CO ma peprozeMeNBHBIX KaTaIE3aTepax: B STOH peaxunm K-
CHEPEMEHTAILHG MOLYUYEHL IBA DKCTPEMYMa CHOPOCTH DPeasiin
B YBHOM TeMIepaTypHOM HHTeppaje |34 ‘

Herasnmeni Mexammsm oToit peanummm [4(H wieer mmg

1). 0, + 2K — 20K; 3) CO.K+ OK — C0,2K;
2) CO+ 0K — COK; 6)C0,2K —CO, + 0K + K;

3) COK 4 0"—= CO3K; T7) COz— CO, - 07,
4) COK —CQ, + K; _
roe K, OK| COZK, C0,2K, 0% COj — npoMesmyrounsie Berle-

i I
cTBa Ha MogepxXHOCTH Karanmmszartopa; O um GOy — pemectra,
COePAIMe TFPOTEO CBABAHHEEIN KMCIOPOX;

W o, = W, -+ W + wy = ky [COK] - &, [CO,2K] + &, [COZ].
Mommo ,HORaBaTB; IT0 CTAUHOHAapHLIE i{OHueHTpaL{HH BCEX IO~
MEKYTOIHBIX BEI[ECTB BHIPAMANTCA deped HOHISHTPAIHI [OK]:

[K) = alOKI** [COK] = BIOKI/(b, — b,LOK]);  (3.48)
[CO2K] = c[OK1% (b, — b,I0K]1};[CO}] = b, [OK}/ (B, -+ b [OK]),

e o
o= (ks/k)V bo=lkk, COL; by = kR0

¢ — ekt IGO0V kg by = b,[CH], b, = kby: by kb — Feoby:

[C") — ofmgee wreKO ATOMOB HKHCAODPOAA B DENIETREE HKaTLIH-
aaTopa.

KoumenTpanme OpoMesKyToINpX BemecTs ¢ pocrom [OK]
YECINTABANTCA MOHOTOHHO. Y PABHEHEA GaIamca IDPOMBMYTOd-
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HEIX BEIECTR F(xﬁp) = F(OK) B cmry MOHOTONHOCTH Reex
CTAOMGHADHRY KOMIeHTpaUgit oTHOCHTeasHo QX Oymer umMeTs
eTUACTBeHNOe pemenme. IIOACTABIAA B 9T0 VPABHEHHE COOTHO-
wenug (3.48), monywaem

F(anp) = F (JOK]} = o [OKJ*? -+ [OK] 4 » [OK)/
/{by — by [OK]) + 2¢ [OK]¥(by - b, [OK]) — 1 ==0. (3.49)
Asnprit suy sarmenmocti [OKT o1 remmeparyprr, moTopmIE Mo-

mer ObITe momywen us {3.49), mam me motpebyerca. Bocmoms-
BYEMCH JNMTL COOTHOMIEHIEM

('3 [OK] aF (;r.ip)/f)]? (z:p) 0
ar T T ar d [0K] '

Hockomery  OF (app)/0J0K] >0,  nee KOPUH  ypaBUeHms
af (x:[p)/ 0T =0  oypyr wopuamm u ypapnenna d[0K1/6T = 0,
Omenwa  wicra wopmet nommuoma  OF {25,)/87 = 0 mosmer
ORITE WpoGellena Ha OCHOBE AITOPHTMR, ONHCAHHOTO Pa-
Hee B § 3. .

B wamem cnyuae mecaemyeman dywrmma (3.49) mmeer mma

Flx) = (alz) b (2)[OKI — alz)b, () [OK]** — B(2)[OK] +
A+ 2c(x)LOKT**)/ (B, (z) — by () [OKI).

3Mech, WAk B . pames, n:=expf—1/]%i”);a(:c)=(k§/f€;?)1"f2><
X HPE, b (2) = (COTRSESTT, e (2) = (€O (R/R3)
X Rk I 0y [ R, =

= [CO] kgkgx(E2+E3). Bocronssyémes sHavenmsMu aueprufi an-
THBAYHH, HOTYIeHEEIMH UpH Hmerrnduramun vomesm 401
E =15, E,=42; E,=40; E,~2; F, =066, F,=3 FE,
= 24 REaJ/MOIE,

B cmereme nosddmmmentos  mommuoma (3.27) cooTmererRy-
OIeTo 9THM BEeIMYAHAM, HEMEETCH TDH IepeMeHH SHaKA. Sa-
METEM, 9TO DepBaf LepeMeHa sHAKA I JAHEEIX SHEAUGHIH
&} m [OK] mecymecTsersa, NOCKOIBKY CTAPIIHT TIGE B BOIIH-
capHOfi HocnemoBaTembmocTm mMmeeT wmopamor. O([OKI)®, rme
[OK] <1, a ocramiEme wiemel WMeoT LOPANOK He BHIIIE
O(LOKD)® Tlociemmee osmamaer, WT0 B MOMYCTAMBIX Ipeemax
HM3MeHeHHA TemoepaTypsl sasmcaMocts [OK|(T) momer mmerTs
He 0omee NBYX BHCTPEMYMOB, NPHYEM MAKCHMYM Hpe/IIIecTEYeT
MHHHMYMY. '

Rar yme yrasmBamocs, sHemepHMENTANsHO HAGKIOTAaeMAS
CKODOCTE PPAROUH ¥MeeT 2 IKCTpeMyma. B flanmoM cayuae
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OIleHKAa ":[HGJTa SHRCTPEMYMOB W T} COBH&I[EIET ¥ (}HGHI{UH DEH-
CTPEMYMOB xup {T. :

Tarnm 06pasoM, TPOBENEHHEIH HAMH AHANME NOXASLIBAGT,
'YTe A MeXaHusMOB ¢ IeJHHeHHEIMH CTATNAMH TeMEepPaTyp-
HEI€ 3ABICHMOCTH CTAUMOHAPHCH CROPOCTH PEaRUIE MOCYT
AEITL JOCTATOTHO CHOMEEME., [loABmeHHe TAREX 3aBECAMOCTEH
CTAaHOBUTCH BGe O0NEe BEDOSATHEIM MPH TEPeX0Je K MHOTOMap-
wpyTHGIM Mexanuzmam. Ilo-puguMoMy, ofpaTuMocTs craguit 6y-
feT ¢Hoco0CTEOBATL CHOMREBIM TEMUEPATYDHEIM 3aBUCHMOCTAM.
Tew wme Menes HaGIIOAAEMBIE TEMISPATYPHEIE 3ABHCHMOCTH
CEOPOCTH PeaRiui B DONLITAHCTEE CAYIAER MOHOTOHHEL.

Jro ofnacumercd, ¢ OIHOE CTOPOHEI, OIPAHHIEHHOCTBH) HC-
cAGAYEMOr0 HOTEPBANA HHCHEPHMEHTANLHBY FAHILIX, & ¢ Jpy-
TOM CTODOHEL, HAJEYHEM B MapIIpyTax CY¥IMecTReHEo meobpa- -
THMBX CTaIHH,

§ 6. R OBOCHOBAHIIC OTHOT'0 COOTIHOINEHEA
CTATIMOHEAPHON KHHETHRU
KATAJHTHYECEIX PEARITHH

- Vige YHAZEIBAAOCE, TTO NPH DPOINeHHN 2alay CTalHOUARNOH
KEHOTHKH RATATHTHIECKEX, B TAaCTHOCTH (DEPMEHTARTHBHEIX, pe-
AKIEH MIMPOR0 HUCIOIh3yeTes COOTHOIIeHHe

2=CD/D, {(3.50)

I8 £ — KOHIEHTPANAA NPOMEsRYTOTHOTO Belmecrsa: [, — fBaso-
Bbifl ompeneaETeNs rpada peaxmny ¢ Gasod B ysme X, 1. e. cym-
Ma Kapracos Tpadpa ¢ xopuem B sepmmee X, npmueM Bee Ay-
TH KapKaca OPHBHTHPOBAHBI K KOPHIO; D—cyMwa BCEX 0a30-
BLIX ompemenamTeneli rpada pearnum; € — ofiee KOTHIECTBO
OpoMexyTodHbx Bemecets, Onpenemenie TepMzEoe ypamo B § 1
grofi  rmasel,  MMeHHO TaKoe COOTHOIIGHHE HPHMEHAIOCH
M. B. Bomprenmreiimon m  B. H. Tomemmretizom [7, 8] u
JI. VaGGom t41]. Tlospmee (3.50) mmpono HCIOIB3GBANCCH B
psae pabor, sapyGemusix ® oTevectennelx. M. B. Domeren-
mrefinon m B. H. loxppmreiimem dopmyna (3.50) sBegema mo
AHAJNOIAH ¢ COOTHOIICHHEM, H3BECTHLIM £ BIERTPOTEXHHKS HAK
npasuno Masona [42]. Onnaho KaK MOKAZANO HMIKe, 9Ta ala-
JOTHA Jageko He odesmpEa. Cmemyer saMeturh, wro (3.50) me
Suo crporo  oBOCHOBAWHBIM, N K TOMY e B paGorax [7, &)
CYINeCTBOHARIM 0fcTOATRNLCTBOM (BLIO TpedfoBamme TOrC, UTC-
O rpad) CROMIOH PeaKIHEE CONEPIRaT ¢IYCTLICY BOPITHITH,
(MMewno 3T0 CcOBABANO BOSMOKHOCTEL anamormm ¢ rpadamm,
K HKOTOpRIM JONYCTHMO NpUMerende nparuna  Moazomal.
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B janpzelirienM WPAKTHEA HCIONB30BAHAA 9TOLO COOTHOMIGHIA
BBILZA 88 PAMKH 3TOTG OTPAIIHISHES.

B macrodmewm pasieie Mb TOKajeM CUPaBe/UIHBOCTL (3.50)
© g MHOTOMApIUPYTHBIX JEHEHHBIX MEXAHH3MOE. B wacrmou
cAyTae BTO COOTHOIEEEE GYJeT OTHOCHTRCA H K KIACCY Mexa-
mpaMos,  mecmegosammomy M. B BonerenmreefigoM  H.
5. H. lNonsmomrefmo. :

Crerema VpaBHeHMI KBASHCTALMOHAPHOCTH Ui TUHEHHBIX
vexammamon myeer san b{c)x =0, Tme ¥ u ¢—merrop-croal-
Il KOHITeNTPAUH{ TPOMERYTOTHBIX I HabmogaeMEX  BELIeCcTR
coorzercreenno; b {€) —MaTpHIa BecoB peaknmi

-fbu 512 e Dyn
b - b o LIE) b T2

biey—=| oL T
bn.]_ b'n,g LY -""bnn

e by = bij(€) 220 upn ¢220 by; = 2 bis.
je=i
DpemenT sToH MaTpUIBl by €CTh CYMMA BECOB pearnmii. Har

yRa3HBATOCh B § 1 BTOH INaBBl, Bec PEAWIMH DADEH ee CHO-
POCTH TIPH eNHIHYIoH KOHUEETPANWH  YIACTBYIOIEro I el
oMY TOUTOre BeljecTsa, Dec  DeAaRIuN DaBed HOICTauTe
CROPOCTH PeaxIlni nmbo ee LROW3BEILIHID Ha KOS HT RaIyo
nabmionaeMore Bemectsa (rasa, cyGerparal. .
HPDME‘- TOTO, JOHIRII BLINQIAHNATLCS 3&8K0H COXPANSNHA 06*

T

mere KoamdeeTsa C HPOMEeMRyTOYHBIX BETIECTB! o =C.
r=1

Sxech MBI TPEI0IATAEM OTCYTCTBUE NOIOJIAETERLHBIN nuueii-
BIX SAKOHOR COXPAHRHEASA, KOTOPHE BOBHHKANT, €CTH B T ei-
nof cmeTeMe eCrb  ARTOUNOMEHEIE TpYUTE Bemects (em. § 6
r, I1I), Dro BepHO [if CHCTEM €O CBABNLIM rpadhoM pEAKIEY,
KoTIa BBEIIOKHAIOTCH YCIO0BHs cialolt gfparamoctE. Caegyer
[oBapuTh, WTO HTO YCIOBWE BHIIONIIETCS BO BLEX HMBBECTHRIX
waM MEeXaHMIMax RaTATHTEYeCKNY DeaKIIH.
B @rore mif OTPeAeNeERS BeINSHH 2, BMEeM CHCTOMY

n n n
Ty 2 ber = 2 bt sy 2 z = C, (3.91)

=1 g=1 r=1

rje b.. — Bec PEAKIHH, B KOTODPOH BeIECTBO X, pacxomyercs
u obpasyer X,; b, — BEC DBAKIUH, B ROTOPOH BEIIECTBO pac-
XonuyeTca H 00pasyer X

Comocrasmu cacreme (3.51) rpag & mo cmenywumeMy mpa-
BIULY: RAMA0MY r-MY TIPOMEMRYTOTHOMY BEIIECTBY COMOCTABILH-
gres pepmmrma. rpada. Bepmmma rpadha, xax m KOHIEHTpAINA
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TPOMERYTOIHOTO EemecTra, Oymer ofozmavaThed uepes X. Bep-
waes X, 1 X, coexmmsiorcs ayrof (X, X,), ecim  roadpdu-
UEERT b, B cuereme {3.51) orruder o1 wyaa.

Hyrrm rpada, BMeomiEe onpelelelHos HalupaslieHie, KOTO-
poe YKaRLIBAET HA TOPANOK E3AAMOCBASH BEDIINH, HA3HBATCH
OPHEeHTHPCBAHKEEIME JyraMu. (pPHeHTEPOBREHOCTE XAPaKTEPHIY-
eTCHA CTPENKAMN, KOTODPLIE CTABSTCH HA IYIH WIH OKONO HEX.
I'padp, mumn, nepeso, cojeprralime OpWeHTHpPOBAHHEIE pebpa,
HadslBaxT OpHeHTHPOBaHHLIMH.

Cupasemmeocte cooTeowmenua (3.00) Bereraer us caegyio-
IMeH Te0PeMEL.

Teopema. Ecmm cmcrema mumefuplx ypapmesmii = Hueer
sag (3.51), To ee pelienme OTHOCHTEABHO HEBIBECTHBIX Iy,

]

-, %, onpenenserca mo dopmyne z, = CD. > Db, toe D, —
r=1

CYMMA opﬁeHTHpOBaHnmx rapracos rpada G ¢ xopmeM B mep-

mnre X, ¥,

HJorasarexnbeTro. J[0KA3ATONLCTBO TEOPEME!  MOMKIHO
BECTH OBOANO! HHﬁO HeIoCpeacTBeNHO BRIBOOA erQ ®3 Apaniia
I-\pamepa nufo memonssya dopmyny Masoma.

. MorameM TeopeMy, Hexons Ee npasuma Hpamepa.

Ma*rpm:a A woadpdunrenTos cxetemsr (3.51) mMeer cnenyio-
urmi snm:

" . .
2 by - E:’21 e — bng
r=3

n
| 512 E Gar R _.bﬂwl,z — bﬂz

A . .

- bl,nal - bz.nfl LR 2 bn—l,v- - bn,ﬂ—1
?-?,:V:]i—l
1- 1 ce 1 1

JTa MaTpHOA HMeeT cledymoinyio ocobenmocts. Oma moayTasTos
W3 MATPUIEL BeCOE peaknmit & (¢) TpamcrmomapoBaEmeM H 3aMe-
Hol OOHOM @8 CTPOR (B JAaRHOM choydde UockegHeHd) Ha CTDORY
#3 exmnmEn. JCHOBHEYI0 DONb B AATLHEHIINX PACCYRNEHHAX HI-
paerT BEJ DIeMEHTa MATDPHIBL, CTOAMIET) HA DIaBHOH nHaromann
B0 BCAX CTPOKAX, KPOMe IOCHeHe.

8) BamertM, UTe ODUA MPOHZRONBIOH CHCTEMEl JTHHEHHBIX ypaBneHnn
2TO YTBEPAKLPHEE HeBEPHO.
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BrTEcawM OHpefeIuterss A 9TOH VATPHIE

n
Dby —by o=l — bmy
r=2
7619 ) s Ebgr...ﬂbﬂ,—g,g_ - 712‘
A= ot
"
- bl,ﬂ—l - bﬂ.,'ﬁ’l. e ; b‘n-—l,‘i" -— bn,'n_l
=S
1 i Cen 1 1
(3.52)
— bi’.l A - bﬂ,ul,i - bﬂl
n
2’1 ber . —bpag ~— bag
= (— 1772, : : +—
. " . .
- bz,n—-]. - Z bﬂ.—l,?‘ — Un,n—1
r;_T;];l
I3
22 By .= baoin
by e
: . .
— by oo 2 booas
r-;;il—l

FaMermy, 9TO HOCKHONLKY rpad G, COMOCTABIAEMEIHR CHETEME
(3.54), umeeT BCero 7 BePIIEA (BepIIHEAMH CIYRAT FHIIE OPO-
MesKYTOIHBIE BelleCTBA X, r=1, 2,7..., n), T0o TO oupeneie-
nuo mepepa (eM., HANPHMED, [43]) pesmuit maprac rpada G
mmeer posro (n— 1) pyry. CiepoBaTexsH0, BEC RAMIOTO TAKOLO
RapKaca IpefcTaBigeT coGodl MPON3BEfeHHe POBHO (n—1) am-
cex. Yz (3.52) smmmo, 9TO OmpejexnTeNb A CHCTEMBI UPEHCTaB-
JHeT coboil cyMMy mpomsBepenmi (r— 1) dmees. Hanre yreepir-
neERe OyeT MOKARAEQ (B WACTH OWpe/eTETeIA CHCTEMBI}, 6CUY
ME[ [IOKAEEM, ITO [OCIE PACKDPBITUA onpemenurens (3.02) mpo-
H30ieT B3AEMHOE CORPAINEEEe UHEHOB C DABHRIMH 3HAKAMH I
A Gymger comepEaTh TONEKO NPOASRENEHNS, CCOTBETCTBYIOMIHE
rapracaM rpada. :
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JIerm_) yOemuTECA, 4TO TPOM3BegoHHE biijlbizjz P T
H& ABIAETCA BECOM HERQTODOTC KRApPKACA, ECIH B HOM MO0
EEIACIMTE UK, II 6X0 MOMRHO IPEfCTABHEh B BHJE

('baﬂbﬁrp PR bﬁabﬂa)bi}(?}(b

THe NMEIHIECKAT TacTh {Bupbpy ... Beeb.y) MOEeT, B CROK) OTe-
Peis, PACTIAZATRCE HA HECKOMBHO IUEIOYCCKEY wacTel. [Haspa-
IHE (THRIITeCKaA» 0603HATAET, UTO HTA 9ACTH LPOM3BENEHus
COOTBETCIBYET OYERHAHEIM 00pasoM KOUTYPY -- OPHeNUTHpPOBA -
HOMY NHEIY -— Ty ... Zab:le B TPade G.

HoraseM, wro mpm packpeitur oupegemnrens {(3.52) TOTH-
HBL B3AEMHO YHHATOMETBCA Lpouskegenms smua (3.53). [[na
ITOTO  HOEAMEM, 4To mud joforo mpouspemenns snma (9.53)
TPH PARCKPEITHH OHDEJeNUTeNd HaiijeTeda. TaRoR €WIeH ¢ ufipar-
HBIM 3HAKOM. SaMOTHM, YT0 JUIMHA LHKIMYECKOH YACTH B (3.52)
ue Oomwmie (- 2), Tam KaK WMeeT MecTo pPaBeHcIBO by, = 1.

Ws mpasmina packperTHa onpemermremel B oTMeZeREOH i
e MATPHUBL A CIeAyer, uTo B RayKgoM  m3 onpeneanTeaei
(r—1)-ro mopsaama (3.52) prmma OEETATECKON TacTH onpefe-

ki3

(3.53)

t—ain—a?

JAABTCA KOIMIECTBOM ONpeIelmTe]d BRIA 2 byr. Hus ymob-
r=1L T

CTBa paconimrem nonpobiee ompegenurens A, uz (8,52)

r
E by — by e T 51—1,1 - bi+1,1 . bn,l
r=2
n
—bys 2 b‘zr e T lr)«:71,2 - 51-1—1,2 e =y
r=1 )
reg
n
A=l 0ui1 —baia s Db, — by .. — b1,
r=1
) TEi—1
—bi —by o —bigy — by .. — ba;
n
o —lyit o — b Ditrp oo bniss
re==
retil
_ bl,ﬂ—l ‘— bz,n—l e T bz‘—l,h—l - bH-l,n—l vee T bﬂ,ﬂgl

Orcrona Bujno, w10 ecan saemernt (3.53) NPHHAGNEKAT olpene-
THTENH Aj, To B MEHOPE, 00pasoBagHoM CTPORAMY &, f, ..., §,2
o croxbuamm o, P, ..., e, suemerr (3.53) OMHE pPa3 Bufupaet-
CA IPH PACKPEITHH DUPeIENHTeNs  To  TNaBHOd gmaromann m
O Das NPH PACKPRITHH N0 mofouwol jmaromanm, mpuuem
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KeSEABIA pas ¢ pAsHLIME sHaraMy, Ecim ke B TPOHSBeLEHHN
HeT LHWINYGCKOE YacTH, T¢ B oOlpefeadleNe Be BHIETAETCH
NEEAKOLO MEHHOPA,
JlorazatexnocTBO NIA OOpENENHTedd A, TPOBOZHTCH ABATO-
THIHO. '
Ham ocraeTca JoRAsaTh, IT0 A, eCTb CYMMa BECOB JEDEBRBED
¢ xopmenm 5 sepmmme X, Ma (3.52) umeen

T
E bir EEE I bs—l,l 0 “‘ bs+1,1 e T bn.l
=2
As = : : : . :
- bl,‘ﬂ—l .ae bs—l,nfl 0 bs+1,n—1 va bn,n—l
i e 0 C 0 ... 0
HJITE
n
2 bl?‘ eee T ?3'_;_1)1'_ -— bs—}—l,i . b?l,l
As = — ("= . . . . E
- b]_lnwl fee T 65_1,71._1 bs—;l,ﬂ—l LU bﬂ,n—l

T. €, ¢ TOMHOCTRE) 0 MHOMEATENA C coBHamgaeT ¢ s-M OOpefemrd-
rexem Buna A, [loxamem, gro 9T0T OLpPEfENUTENL DaBEH CYM-
vie mepessen ¢ rRopuew B X,. Ilocmepmee yTeepsjenEe BLITEHA-
el W3 HaIB9Hd B A, CTPOWH

<‘_b137 _5257 _b:}x-, v 4 ay "_"ba—-i, 5y bs.-f-l,s, . eay bn,a>

B OTCYTCTBEA CHMMeOTDHUYHOrO ei crombila, MOCKONLKY I Kai-
jl0e IPOE3BEJEHHAE BXOMMT 00M3aTeJBHO OAHH IEMBHT U3 $-H
CTPORM M OTCYTCTBYST 2I8MENT, COOTBETCIBYMINHMA NyTe, HOXO-
namel ws X,

Heenenoparme mpapmna Ipasepa, GIm3sKoe IPOBeEEeHHOMY
snech, EMeeTea & pabore Rumra W AnsTMama [107 (cm. Tamme
[15]), B0 B Helf me BHIABIGHA CBASE CTPYKTYPBI BRIPAKERES
LIS ONpejelieHHd  HOHNEBIPANHE ¢ 0DPHeHTHPOBAHHLEIME [e-
PERBAMH, ‘

2°, MorameM Temeph TeopeMy, mexogs us mpasun Masona

[42]. Jlxa ero npmuememms meobxogmvo cmeremy (3.51) mepe-
nHCATh B BHE

oy = (bpy + gy 1 ... F bnlxn)./ 2 bir;

=2

T
Ty = (Dyg®1 + Daps + - -« + Dnon} 21 bar;

TFE
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Tyl = (51.11—1371 + by s b oo A Dop—1%a) 21 by—1,v5
=
rER—1
2o =C— & — %y — ... Tp_1.

Aos nepenncanﬁoﬁ cmeteMet (3.51) crpomres rpad Mopsoma —
curHaxeueil rpad: BepurEmaM# rpada G HB.TIHIOTGH Ty, Tz oo

..y Ty B QuRTEBEBEC BepmEHE X, X1 ..., Xn. Bepmmos X
u X; coemmusamoTes gyroi (X, X ¢ necom
- =— bnx 2 bar. o (8.54)
T

Bepnmma X, GOB;[HHBII& ayroit (X,, X.), Bec =woropoir (—C),
¢ pepruntoit X, dyra (X,, Xi) coegmpA0r 5Ty BEPIDEHY Bep-
muEamME X;, ®X Bec oupegengercsa (3.54). Hpome Toro, ms ®am-
noli sepiomnsl X B X, Bemer xyra ¢ pecom (-F1) mw @3 X; 8 X,
i=1, n— Tamme ayra ¢ mecom (+1).

BepUIlZ[Ha X, Apamerca  BRomoM, a4 (QHKTEBELIC BEPIEAELI
X — seixoyame rpada Gu,

Qopuyra Mszona gna takoro rpaga

x = @ P;;A};) /A, (3.55)

rhe P,— ®-Il mpaMo#t myTh w3 BXofHOH BepmEOHE X, B BHIXOJ-
uyio X; A — ompepenurens cucremsl (3.53), DEIYMcHemEBIL 10
hopmyie

A=1—3Ck + X0y, — . A (D 2, (3.56)

rae A; — onpegenmrenh Toll wacTm rpada Gy, KoTopad Imomy-
qaeTcA phGpacelBanEeM u3 G nytd P,

B dopuyme (3.06) ZCH1 8CTh CYMMAa BECOB BCeX IPOCTEIX
KOHTYpOB B (), ECBZ% CyMMa BecoB BceX ROMOMHANWH 3

" ABYX, Hé KaCAEEXCA IPYr APYra KOHTYPOB H T. M., ZCHm —
CYMMa .BECOB BCeX RO\IﬁHHaI];Hf{ H3 M HE KacAlEXCA APYT
npyra ROETYpoE. Bec EomOEHAOER KOHETYPOB eCTh IPOHSEEAE-
HEE BECOR [YT, BXONAINEX B 9TH KOHTYPH. JlerKo BENeTL, 9TO
auarores Memgy Qopuynci Mossoma (3.05) m BripasmeHuMeM
‘HAH Ty, KOTOPOe OPEJCTOMT [FOKA3ATH, /MAJEKO He OUeRWIHA,

Dopmyra (3.56) umpegcrasmser cololl Xopolllo HIBECTHYI
B HOMOWHATODHOM aHatmse (cM., maumpumep, [44]) dopuyny
BENIOUEHUA W ACRANYEHEHT ANA OOACYeTa YHCIA O0BeRTOB, 00-
TaaCIuX HeKoTOPEIM HabopOoM, BOIMOJKHO [IYCTHIM, YHKA34H-
nerx ceoftets. IlyeTs  ewoificTBo A, cocTomT B TOM, YTO R-BEp-
muaEetk moarpady Gy EMeer KoMOWHALHK M5 { HE KacaloliHX-
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cA MPYT ApyTa ROHTYPOB. Torja hopuyna (3.56) naer cyMMy
BECOB IOPEBbes — OPHENTHPOBAMNHEIX  HAPHRACOE B rpade G
(TepoBaTelbHY, ON[ENENATeTh

A=D /1] 3 b (3.57)

(0 npyroil CTOPOHEI, TOC/HE MPEBEIEHET K oBImeMy 3UAMBHATENIO
yEennTens B (5.05) mveeT BHL
SN PA = cpr;[] > bars (3.58)
®" K T
OTHYla B BHTEKaeT TpeGyeMBil PeSYILTAT. Tonaskes Temeps,
YT 1A CAMOM Jele AMeeT MecTO {3.55).

Ilyers OyTh
PiEX{\, Xu, Xil’ vy Xi_;(_l’ XTHJ

ero pec paseHCCniCis - .- Cliyeyiger CooTBeTeTBYOIINI 1€
TEPMHEHAHT

A'L:i—EC;{lJTZC;Z— ...=1—(§;a1jﬂ-jg)+ R
¥y ¥y ‘

Li .

rpe B CKOBRAX CTONT CYMMA3 L0 GCEBOSMORIBIA KOHTypaM, Ie
KACAIOMAMCE KXoy Xijs - - Xy 370 OBHAUALT, UTO aHaMeHaTe-

JIH BEecOoB EOHTYPOB CYTh CYMMSL

DR T P
- i, o
Tlocye PacKphlTHA GPOW3BENeHEH sHaMeHATSNEH OCTAHYTCA
CHaTaeMEbIe, COOTBRTCYBYIOINAE NEPeRbhAM C HOPHAMI B BEpMIT-
wax Xo, X oo X;, ayre P, Byecre ¢ myTeM Pi=X,X X5 .
. X, 5TO AT MHOMKECTBO JEPEBBER © KopHeM B Xi,.

Tagmy 06pasoM, TeopeMa JORAsama, B COOTHOMEHIE (3.557,
appeRIABHO  NPUMPHEHHOE M. B. BorrxemmrTeidHoM U
. H. TonpamTednoM 1 BCCIELOBAHBOIO HMH cluygan, coba-
BEIJIMBO H JUEA MHOTOMAPIOPYTHOTO mapefimoro  MeXamHIMA.
P pMenHEo ¢ DOMOIOLED BTOrG COOTHOIISHMT B [ampHeHmesM MOMHO
monydYHTh YACGHYIO ofmy0 GopMy KHEHETHIECKOTO YPaBpHCNAA
af MBOTOMAPNIPYTHOTO THEeNHOTO MeXaRm3Ma.

§ 7. OGIIAS ®OPMA CTAITHOHAPHOrO
. KRHETAIECKOTO YPABHEHHS
CIOYEHON KATAJHTHYECKOM PEAKITHH
¢ MAOTOMAPIIPYTHBIM JIMHEAHBIM MEXAHHZMOM

CrpyrrypmpoBasHad (opma CTALHCHAPHOTO EHHOTHYECKOTO
YPABHEHHS CIOFRHOH HATAIETHIOCKOH PeaRNEm. ¢ JMESHHSIM
MeYaET3MOM TOIyIerna HaMHE B § 1 oToft THABLL AN ONEHOMAPII-
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PYTHOTO CGAYyuad E B § 4 a74 PABIAYHEIX [BYXMAapDIOPYTHRNY
cuayuaes. B HacTognieM pasgene MOIYYNM CTPYRIVDPUPOBAHHYIO
fopMy KHHeTHTIecKoro YypaBHeHHs B oflOeM  CIygae — 7miad
MHOTOMAPIPYTHOTO JIHAeRHOT) MeXAME3Ma,

HOycrs rpad Gz, u) coorBeTcTBYET MEXaHEEMY CIOMRHGH
RATANHTHIECKCH PRARINEA, MHHEEHHOMY OTHOCHTENLHO HPOMEREY-
rounsX Bemgects. [lo-mpemmevy BeDIUHAH rpaga & OTBEEYAIOT
HMPOMEYTOYHEIM BEIeCTBAM, OVTH ¥ — peaknuam. Hampol gy-
re u rpadpa G comocrammmerca  gucao 0¥ (b -—pec peoannmmn,
PABHHE CROPGCTH PEARNER IIpH eJuUHYE0H KOHIGHTPAIw npo-
Memyrounoro pemecrea). g yaoferea ofosmaueHmi mpmIMen,
uTe ecIH mTyra u=\z, y) mMeer mec b*(w), To Bec gyrm v=
=(y, x) Gymer obosmauarbes wepez b (u). Itm oBoaHavTenms
HOSBONAIT HCHONRI0BATE B KagecTee rpada NeTATLHOTO MeXd-
HH3MA HeopHeHTHPOBAHHEI Bapememubit rpad. FHamgee pebpo
ero u=1(z, y} GymeTr orBeYaTh PLAKINA MEPEXOTA BEEBCTBA L
B BEI[ECTBO ¥ H OTHOBPEMEHFO POARINT NEPeXOfd BEmecTBa ¥
B BelmecTBo z. JloaToMy ® Kagecrse Beca pebpa Gymer Gparsca
yoopsmouenman mapa wmcex (b{(w), b~(w)). Feam ogma ma
PeaknEH He TPOTeRAeT, COOTBETCTEYIINWH Bec DABRE EYAH.

B xarammETwIecrodl DEARTHN KAMI0R NPOMGHYTOTHOS Be-
IeCTBO H pacxogyercs, w odpaayerca. Iosromy B rpade, coe-
THEFIONEM BEPIIANEL — MPOMERYTOIOLIE BeIIeCTRA, n0A3aTeNL-
IO JTOJAIBE 6I>ITI)_ OURABI, T. €. IIOCIEN0BATEILHIOCTE nyr O Ira
3aKANYABATLCA B TOH %€ BEPOINHe, 9T0 B mawmmaercs. Lfmza,
He CONEPMRANIHE TOBTOPATOIAXEA REPIEHH, HAFEIBAETCHE TPOCTHIM
(smemenTaprniM) murmoM. B maneuefimewm, yoorpebrss TepMHEH
COARIY, MBI 6VIeM MMeTh B BEJY «IPOCTOH T(HEIY.

Cpazmuri rpad — rpadh, = KOTODOM KaXIYI0 BEPUINHY TerKo
COEMKHETE ¢ MPYIrol HeKOTOPOH MOCTIeIOBATENLHOCTEE OV,

Hecpasam# rpadh — rpad), B KoTopoM me Bee A2 erD BEPIUHH
MOMHO COEAHATE HEKOTOPOH MOCaei0EATATIbHGCTEI.

Ounpenenenmme 1. Ilyers H — maprac (ocTo) meopmen-
THpPORAHHCTO rpatha vexammsma pearmmm &Y. OpmenTHpoBAIl-

N

uwM kapracom H opumerrtmposammore rpada MexanmsMa peak-
NHFE Ha3blBaeTca RapRac H, B KoTODOM JYIH OPHeHTHDPOBAHSL
TaK, STO W3 Kamiol BepIHHEl KapKaca, KPoMe OTHOH, Hasbl-
BaeMeil KOpIeM, BBIXOIHT B TOUHOCTH ofia gyra, Herpynamo
vOeOATHCA, TTO wTH0AT BEPIZAMA OPHeNTHPOBANNOO Kapraca
COCTHHENA NyTeM ¢ HopHeM Eapraca, T. €. KOpeHL NOCTIMRHM
w3 a0Gok BEPTITHEL.

9 Qupefelerre KapKaca ¥ OpHEHTHPoBaENnoT0 rpada oM. B § 1 o 6.
Bee HeoUpegengeMule 3Hech HORATHA TeUPEw rpados MoryT OHTE Hakpme-
mer B {45]. Xoponrasa cpogkR DOEATHE Teopmy rpados, REODIOAUMBT A
HCCeI0RAHES V}]HBHBHII‘H KEMAYLcROH KNHETHKN, NAaFA B HEeJABHO BUI-
meAmelt kaure C. JI. KomepMana [46].



Becom rapraca masmisaercs mpomseegerme Becos IyT Kap-
Haca,

Oupenmenenme 2. OpHeUTHPOBAREEIM _jlecOM HAa3EIBAET-
Cff HECBABHBIA ODHeRTHDOBAHHBIN rpad, Ramzas KOMIOHeHT:
CBASHOCTH ROTOPOTO €6ThH OPHEHTHDOBAHHOE AGPERO ¢ KOPHEM.

Ilyects B cragme u mpomexogmt B3AHMONIPEBPAINSHAE TIPO-
MEKYTOTHBIX BOIIECTE Ly U %5 CO CKOPOCTHIO 10y

Wy, = bt ua, — b {u)x,. (3.29)

BOCHOJILB}'BMCH COOTHOYEHIEM, CTPOrOe J0Haz3aTeJLCTBO cipa-
BeIHBOCTH KOTOPOTO 0BLTO  [aHO HaME B NpemsigyIieM ma-
parpade: :

T, = CD, /2 Dy, (3.60)

rae D. — cyMMa BECOB ODHeHTHPOBAHHEIX RapKacos rpadha pe-
AENMHE ¢ KOPHEM B BEPHIHHE Z,, { — 00IIee KOMMELCTBO HpoMe-
WyTouuslx Bemects (ofetamo € =1), C yuerom (3.60) coorno-
werne (3.59) sanmmerca B Bmue

wy = b (u) Da/ZDr— b (u) DB/ZD,
HIH

we= (%) X (o) — 5 () T b (H}«.,B)) D0 (Ho, (3.60)
K H TR

rae Hy - ®-B opHenTEpOBAHHLI KapKAaC ¢ HOPHEM B BEPIIH-

He o, NpuYeM

b = I o* ). (3.62)

uESHg o

—
JHAK = 03HAYAET, UTO NPH BEIYACICHUE Beca B (H, .) Geperes
b*(u) wmnm b~(u), wexops ws rtpeGopaEui  opmenTammm YT B
Kaprace . .. :
Hueror Mecro crepyoime, mouTn oweBHAEe YTBEDIRTOHIS,

~

Jdemma 1, Ipomssenerme b+ {ulb(H, .) ects nec rpaga ¢

ONHEM ¥ TOIEKO OQHHM KOHTYPOM, HONYYdeMEIM H3 OPHEHTHDO-
—

BaHHOIO Kapraca H, . noSaenenuem Fyrm w.

Heieranrensuo, H, . ecTh OpUERTHPOBAHHBL RapRac ¢ Kop-
HEM Tq, CHEJIOBATENBHO, RCAKAA Nyra, WHIANEHTHAS Ly, 3aX0-
MHT B Za. lockombky nyra u mexomur ms z,, a oprenTHponam-
Held xaprac H comepsmmET Bee mepmmmsr rpada, To gyra U sa-
MBIKAET B TOWHOCTH ONMH KOHTY].

AHIOTHTHGE YTBEP/KAEHUE CTPABEIIHB0 ¥ [iIA MpousBeme-

o
maa b~ (wlb(H, ;). OGosmauzy Wonryp, BRegenmslit B TeMMe,

3 I'. ¢ fifnoncrut, B, O Brikos, A. H. I'opbann 225




uepes Cmﬁ COOTBETCTBEHAO KOUTYD C oﬁpaTHoﬁ opHeHTanHei
Gygev ofosHadaTh Tepes Cup.

JHevma 2. NOna rpada H, . U{u*), moayuaemoro nobas-
JeHEEM ® OPHEHTHPOBARNOMy kapracy M. . AYrE u, momonHe-
HIE K KOHTYPY Ciep €CTH OPMEHTHpOBRHHBIH Tec, BOBMOMHO,
¢ OJHOBEPINHHEEIMH KOMIIOHeHTAME, RODEH KOTOPOTO CYThH Bep-
NfAHE KOHTYPa (yep. Jlenvma OUEBHITHA.

Jdewm Ma 3. Jlas modoro rpaga HH . U {ut) peerga walimer-

ca rpad H,\.,BU {u} Tamoi, 9ro KOHTYPH (op B Cue HMEKT O7-
HO H TO JRe MHQ/RECTBO BEDITHI, § NTONOAHEHUA K HHM B Tpa-
thax He Ule™) m Hy U {w} .msomoppas. B camom jexe, mas
rpafa He U{n'l raxum gsagerca rpad, momydaeMuoli msveme-
HueMm opuenTanmm ayr womtypa H U {u~)} ma obparmyio, t. e.
gamMeHOl Ca Ba Cigpa.

" W3 ypasmeamit (3.61) u (3.62) u xemm 1—3 mHeMenneEER0D
BRITEHAELT TEODEM a. CI{OPOCTL CTagnu i

wu:[ p3 prwy— I b“(u)‘)x

{C(u)} (vscmﬁ v&ECrpg

X X b (ﬁ)J /Z D, (3.63)

HeHG,O(u)

roe {Clu)} — wHomecTBO HpooTHX uEKNce B Tpafe pearuymn,
o :
Tpoxonguux depes petpo u; M — opumenTHpoBaHuLIl Jec ¢ Kop-
-

ugvm, npmamemamamyn Clw); H(G, Clu)} — Muomecrso Beex
TAKAX TeCOR.

GeoficTsa 3T0T0 ypasHenwa OVAYT HCCIEA0BANLl B CREXYEO-
mem naparpade,

OfpaTuM BHAManHe Ha TO, 9T0 CYMMHPOBAHHE B YPABHEEKH
{3.63) BejeTes mMO MEMKECTBY BCeX IERIOB, B KOTOPHX Y9acT-
BYT CTaiuA i, B 0 BDOMA KAK B MABECTHOM ypasrennn Xo-
pyte — Temrnaa RvEOWY = w, — w_, cymumposanme ocy-

P
mecTpigercA ToakKo mo P mesapucaMeiM muriaym. M. B, Bone-

remmrefimoy u B. H. Tonpgurredinom pazee [8] Gbumo mpemno-
WeHO TMPABUIO PACTera CRODOCTH 1o  GasHCHOMY MapIipyTy.
Mutepecro, ¥T0 270 UpABMIO WMeeT BN, aHalormiIEwll {3.63).
CymecTBRHHE, OTHAKD, PABIHYHA.

1) Coorromenne Bomprenmreiina — [omsgmrefina oTHOCHT-
€A W CRopoeTH 1o OasHCHOMY MapiopyTy, B T0 BPeMH Eax
(3.63) — & ¢ROpOCTH cTANUH,

2) Bro COOTHOMIEHNE [ONYIEHO [JIA CPABHUTEILHO OTDANH-
YEHHOIC RIacca nuHeHubIX MexaslaMoB, cOLepsHaIlny «IyeThes
DePIIHEIE], B TO BPEMA Kak cooTHomewwe (3.63} m rarom orpa-
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NUYeHHN He HYKNACTCA W NPUMEHUMO Trd JI6BX murefmss
mexammaMmos . Tem me memee Bug coormomennsz Bopbgen-
mre#isa — Ponepmreiina ananoroaem (3.63),

Hpuyxep. Pacemorpmy cuywai Gomes ciomueld, wem pac-
cMarpEsasmimecd pamee (cM. § 2, 4 vrof raasm) — Tpexmapr:-
PYTHYE) DEARIHK C M2XaHH3MOM:

1) A+Z=AZ; 2) AZ=182Z; 3) BZ=B+Z; 4 BZ=(7
5) CZ=C+%; 6) CZ=DZ; ) DZ=D1+ 7.

Fe rpad
52 “ I (4
N 2/\\ /_ \5

Az--—+7—z—-7--~ﬂz

Beca cragmit
b=k (Al by =k By =k by =k b = ki
by = k5 [Bl Uf =kfs b=k b5 =k 07 =k (O
b =k b = ki by = k7 (D],

Crama 2 OpHAXUIEIRET TPeM UPOCTEM LHKNAM, o0pasoBam-
raiM cragmavu 1, 2, 3; 4, 2, 4, b; 1, 2, 4, 6, 7. Cropoers orof
CTAOUE ONpeneIdeTcs

wy = {[61 by'bs — b7y b3 | [(07 + 63} (b5 — 67) + 5707 ]
A [0 b by — brhy b7y ] (bg - 57) + [Bed bl wtet
— b bbbibr 1} [ 2D
Crapms 4 npHHAMIEHMHET B To JKe BpPEMH  IPOCTHM TETRIPEM

NHKTaM, obpasopammeiy craguamu 3, 4, 5; 1, 2, 4, 55 3, 4, 6
71, 2,4, 6, 7. Be cropocts

wy = [oiv ey — brosed 1 (o8 + 00) (b5 -+ o) + [ohod oo —
— by by by [(bs + 67) + [o7vdotey — bbbt 1 (o o) 1
Sl R N g | | 2D

7

10 BawerTnM Takme, 9TO HAM HE MABECTHLI PaSoTH, B HOTOPEIX GBI
Ber mam crporuit BBOL CcOOTHOMEHHA BoNbKeHIITedHA — LombIUTeRuR,
a raxme Qopmynnl (3.50); ma OCHOBe KOTOPOH OHO BEBEXeH0., MMeHED
MOZTOMY HaM HPHILIOCH BHIIONIHTE OTAelbEYI0 paboTy.
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B w, m w, sepawenua (b bybi— biby by ), (5Fedefei—

bbby bT),  (bfe edbier — erbsbregby), (B —
— by by bg‘), (b‘fbg'bé"b;" — b;b;b;b;) IpeacTasigior cobof mH-

KAHYeCKIe XAPAKTePHCTHKE B CMEICIe § 4, OTBedaioniHe paa-
TR T[ARIAM.

Boapassenns (b +07); (b + bf); bl (bg' +b7) — 10

BeCa PA3INGHEX Necos. Beipamenme 23 [;  me Symem spect Irpu-
r
BOMUTL W3-34 I'0 IPOMOBIROCTH,

(OfparyM BHUMaHNe HA TO, 9TO YHCAHTENh CROPOCTH BTOPOH
CTaHE TPeICTABIASTCA CYMMOH Tpex IHKIEUYECKUX XapaKre-
PHCTHR ¢ MHOMETENIMA-BECAME COOTEETCTBYIILAX JECOB, B TO
BpeMA Kak CKOPOCTh HYETBEPTOH CTANHH eCTh CyMMa d9erTepex
TAKHX CIaTraeMBIX.

§ 8. AHAJIN3 CBOWCTB OBIEEN ®OPMLI
CTAIHOHAPHOTO KHHETHIECROI) YPABHEHUA
CJHORHOY KATATRTHIECKOA PEARIHIT

JannEmeM HONVIeHHYI HaMu B § 7 ofuiyre fopmy crammRo-
HRPHOTO KWHETHYECKOTO VPABHEHEA CIOMEOE KaTagluTHTecKo#
PEAKIHE ¢ MHOTOMAPINPYTHBIM NHHOHHEIM MeXaHWaMOM B cile-

AVIOIEeM BIje:
wy = EC’{P?:/(E Dm)s {3.64)
i x -

e C; — UWKIAMeCKax XapakrepHCTHKa  [-o  LWHKIA C; =
=L1o" () — 1167 s
: :

P; — mapamerp coupsmenma {-ro K
—_
Pi= 2 o(H).

- =
H= H{G,C{u))

Eexm Ml cmommm cTaMEN, BXOAIINMe B OOHHE TPOCTOH ImKI
(@amoMu®M, TT0 mON MEWKIOM MEL, XaK IPABHNC, IOHIMAacM
npocTof ImEm, T. e. WAKK, e CONEPKAllEH OOBTOPARITHXCH
BepIIHH), VMHOMUB HX N3 eJUHETHLEe MIORETENH (ctexmo-
MeTpUYeCcKHe THCHA), TOe TONYIMM OpyTTo-YpABIENNE, CEA3EL-
BaOIee HCXONHBE BemecTsa W nponyure peaknmd, Jlomyuemn-
moe TaRmM oGpasomM GPYITO-ypaBHEWHe, masmanmoe B § 2 prol
THABLL KECTECTBEHIEIM?, 118 00A3aTeNbio JOIKIO EMETh MHEHH-
MarLEBle Tenotxcaenniie Roapddmmuenti. B § 2 aTeT Bonpoc
HETAILNO HCCHSI0BAW ANA opuoMapinpyrmore crywad. Hafien-
moe Opyrro-ypasHenme Momer umerh m sEn (0 =0. Rampomy
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NpPoCcTOMY TUKIY B ero GPYyTTO-YPaBHeHWK COOTBeTCTBYeT I H-
KAHvYecKas XapaHTepHcruﬂaC‘:H(ﬁ(v) -—H b= (v)
T v

T. €. PAZHOCTE MEMIY NPOM3BCIeHEAME BECOB TPAMEX pearIuil
W BecoB 0OpATHEIX PEARI[HHA COOTBETCTBEHHO.

Cmbren nurnmteckodl xaparrepucrarn mpoer. lmrmnzeckas
XaPaKTePACTHRA ©CTh KHHEeTHYeCKoe VpaBHeHHe HameH 6pyr-
TO-PEAROHY, Kak ecxw 637 oma Onwia cTamgmedl ® cocToAna 0ol
H2 BIeMEHTAPHEIX Pearui, IIA KOTOPBIX CHOPABEITHE BaKOH
neiicrsyommx Mace. [as muwaa ¢ Opyrro-ypapmeumem () = ()
D@ RIHIeckad xapakrepactera. C = 0. Fcmm nHEIEL aMenT ogH-
HAKOBBIe (PYTTO-YPaBEEIHs, TO HX LHKIHYeCKER XAPAKTePHCTH-
KH OpepcrasisioTed B sige (oM, § 4 eroff rmazsr) i

Cp = (LR} 11— () = (2 (@)1 (D),

Hukanveckoe xapakTepHeTHRE PASTAUNBIY [TURIOR OyiyT 3mech
OTAMYATRCHA JIMME BeNHUYUNaMH MHQMKHTeIeH (H k;"(m). Tanmm

3
00pasoM, NHKTHTOCKHE XapPAKTePHCTHRY UL OUKIOB ¢ OfWHA-
KOBBIMI DDYTTO-YPABHONHAMHE OPONOPIHONANLHE [PYT ADYTY:

C,iC, = (H k;“’) /1_] YO g, (3.65)

—>

Benmquga ;b(H) = P (cm. 3.64) upemcrasmiser cofoit
o R ]

oDapamerp compamenns B ofmem caoywae aro cyMMa

CIAraeMblX — BRJIPFHER, KOTOPAA XApakTeDUsyeT, KaK Ha BH-

JIETeHHBIH TR BIHAKNT OCTAILIEE RENIECTBA, B JIET0 BXOAA-

=
nyme. G TourE speHud teopum rpados, b(H) — ato pec opEen-
THPOBAHHOTO Jeca ¢ KOPHAME, MPHIAUIeRAMEME THETY Cyli).,
Jlecom masepaetca mecnmamuiit rpady, KamTam CBA3MAS TAGCTH
KOTOpOro ecTh fgepero. [lia peaknwm ¢ ogEmM unwzom P =1
(npu oTeyTersun Gydepusix crami).

Toapko qaro yrasBamocs, Yro MuKIATECKAS XAPAKTEPHCTAKA
TpeAcTaBaser cofoll KuneTuTeckoe ypapHeHMHe GDYTTO-PeAKI,
KaK ecruw Obl OHA GbuTa cTamHed M COCTOSNA M3 DITEMEHTAPHUBIX

peaxnmit, Snamenarens me 2y Dy XAPAKTEPESYET <HeaIeMeHE-
X

TApAOCTE} peakmmd. Hamyoe craraemoe smamemarens — mec
rapraca. Hamommum, wre emuien wapraca s nammoM Eomrexere
CTCNYWIHH! 8T0 HEIMRINIECKAS IOCHeN0BATEIBHOCT] PEaARIHH,
C HOMOIIBI KOTOPRIX B3A&HUHOE OPOMEMEYTOYN0s Bei[ecTBO 06-
paayerca us Beex apyrux. Ma ompejenenus Rapracos secko mo-

KasaTte. aj Rasgoe craraeMoe smamMenarens ZDX H IapaMer-
¥
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pa compsiEeHud Py He MOIYT OJHOBDEMEHHO COIBQHATL BECOE
npaMoil H obpaTaoll pearuui OAI0H H TOH e cragEd; §) Resk-
noe cIaraeMoe 3HAMeHATeNA ¥ mapaMeTpa CONpSIKeHHd He MO-
TYT OfHOBPEMEHII0 COMEDaTh BECOB HBYX mim (odee peawiuil,
B KOTODBIX PBATEpYeT OFHO U TO e TPOMERYTOIHOE BEI[eCTRO;
B) KayRA0e CJATAEMOS 3HAMEHATENA NPeicTasndeT coDoH npoms-
BemeEHe BecoB (7 — K) craiiil; Karkmoe ciaraeMoe IapaMerpa
conpmkeBEA £, ecTh OmpoHsBepeHue BecoB (r—m — 1) crapmit,
rie n-—obllee UHCID BepUMH rpaha; m — GUCI0 EEp-
IMEH, BXOOAIEX B EBAeIeHHBIH -1 MHKN;, K -— 9ECHO [HKIOE.

CIegyer OTMETHTL, WTo EHIKCEIBANIE Beex cjaraeMiix D,
B HACTOALEE BpeMA He MpeJCTABIAET TPYNHOCTEH: CYIIecTBYIOT
name sPPeRTARNEIC MANTHIILIE ANTOPHTMEL.

ARTyamrbHa 3agada  HeclefoBaHHUA  00MIEX  CYPYHETYPHBIX
crotictr Qopuir (3.64).

IIprMepEL

1, OnroMapmpyTEHH Mexanmuwsy O= ]]-bT vy —
el
—JI5 (), P =1. B ravecrse mpmvepa BOSLMEM KHHMETHRY
v

OHHCISHHH BOJOPONA Ma ORHCIAX ITEPeXONUbIX MeTaimion 1V
nepmona [471:

1) Hy+ (Z0),—> Z0Z - H,G; 2) ZOZ - H.0 = ZOZ + 1,0;
3) 702+ W, —ZZ - H,0; 4} ZZ M0 =ZZ+ H,0;
5) ZZ+ 0, — (ZO},.

CooTBeTCTBYIOMEE BHPAMEHAS I BECOR PEARIHH HMeIT

BUT
by = =k [l by =y by = Ko [H?_O], by = by [HyJ;
by = ky; bog = kg [H,08 by = £ [Oel;
I 6% (v) = (ky [Hy) (m (k (HL1)(kq) (ks [0,]) =
= Feyleyfeg Begheg [T, ]2 Hb (v) =
Torma W = kkgkok gy [TLI110,1/ 2 Dy,
rae

ZD = kgl [HZ]2 - Fykgkey ey + K5) [0, [Hy] +

oy (L TH,01-= &y kg [H] [0,]TH,0T 4 Ryl %
X(k-z e 4)[ 2] [Og]

2. OIsyxsmapmpyrasli wmMexamumam  Paccmorpum

MEXAHIT3M PeaRIIU ORUCGIeHNA a30Ta ¢ OKACBI FILNEpoia Ha
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cepebpo [48]:
1) NO -+ Z = ZNO; 2) ZNO+ NO — N,0 +Z0;
3 NO+Z=N.+70; 4) ZO+CO ~ Z -+ CO,.

AToMy MeXaHHEMY COOTBETCTBYHOT BD¥TTO-YPaBHCEUS
2NO + CO =N,0 + COy; N0+ CO == N, + GO,

" rpad

Beca peammmm b, =k [NOL b =Fk_;; b =rINOI; b=
= k.IN,0l: b, =k[COl. Uprnnueckae xapaKTepHOTHRU, COOT-
BeTCTRyRINEe HeodpaTmmbiv nueiam [ (cramwm 1, 2, 4) n 1T
(cragum 3, 4}, mpescraBum ® BHze Cp— Ui INOD(EINOI) X
¥ (R, [CO1Y O = (£,[N,01) (2, [CO]). Tlapamerpsr coupsaenus,
OTBEUAIDIES STHM HHKIAM.

HOua naera I Py=1,

O muwra 11 Py =k, =+ k[NOIL

JaummeM CcHOpOCTH  CTAAMH 4, YYacTBYHOUEHd B IMKIZX
Tu il

W == {leyde by INOP[COL+ kghey IN,OT [COY (g + FyX

X [NO])}/gl D.,
e
% D, = Kk, [INOPR4 g, [NO][CO] (£, 4 ko) kok, [N, O] [NOI-L
4 kk, |CO] = ko By [NLO.

Wecnemopanne srolt vogenn cu. [48].
3. MuoromMapmpyeuni mexamumsmM. B xauscTse
npuMepa Bossmen mexammsu: 1) H 410 = HK;

2} HE = IK; 3) HK = MCK; 4) MCK=MC+XK;

5) HK -+ P+ K; 6) HK =B+ K; 7) 1K= MCK;

8 IK=I+K; 9 IK-P+EK;, 10} MCK—~> B+

dmecn H, [, B, MC, P — rounentpanin n-reRcamna, maome-
pDB‘ FEeHCdH&, 69}13031'(1, METH.JIUHEJOIICHTANA, HPOgYRTOR Rpe-

runra coorsetereenxo; K, HEK, MCK, 1K — romnenrparnun
IPOMEHRYTOUHBLX BEITecTs.
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Cosoxynuoers crapguit 1)—10) wpemerasaser cofoll gpar-
MeHT Oonee CIOMKHOTO MEXAHH3MA npeppalieHOil n-TeKcama na
HaHeCEHHEX INIATHHOBHY KaTAlW3aTopax. JHCLepHMeHTARBHOS
Heejenoparme  5ToH  PRARUWH NPOEONMIOCE  sH. JlopaHoM,
10. A. Pampuauy, B, H, Hysmenossiu,

Tpad pearnmmEm MMeeT BUL

MCK

Cregyer ydYecTh, UTO Beca HMEKOTODRIX MYT PABHLI CYMMaM Be-
GOB OTHeNLHEX peaxnni. Tak, Bec myrH, uegyuei ot HEK n
K, buk—g="b_; + bs+ b,. SamumiesM, HALpHMe]D, CROPOCTE CTa-
mmr 3. Owma sxomgur 5 wetsipe mukna, Huxn [ (HK—MCK—
—IK—HK) mMesT MURIFTSCKYI0 XADAKTEPACTIRY:

CI - b;b-’:b-_g.““‘ b_g,b-;bg.

Tapamerp conpmmenmsa P, XapaRTeDUBYIITLE ¢BA%E ¢ JIHKIOM
I sepmnaw K, papen P, = b, —~b_y T b,.
Hos parna 1T (HK—MCK—I1K—HIK):

Cpro = byb_o(bg - bl — D_gbab_o (b F Dot by Py=1.
Han muraa 111 (HE—MCK—K—TK—HK):
Cyip = Balb, + by Bsboy — bbby + by by Py=1.
Mg gz TV (HEK--MCK—K—HK):
Crv = balb, + bio )by — b_yb (boy + by - by).

Hapamerp conpmmenns P, xapaKTepHsyIOIIHE CBA3E C TBKIOM
IV mepommer 1K, umeer ®mm P, = (by+by) + b, +b_,. Bwas
IMUEAHTSCKNTE XAPARTePUCTERA W TaPaMEeTPhi COUPSMennd THK-
JIOB, Nerro OOpeNeNHThL YHCIUTENL CTATNHCGHAPHOH CROPOGTH.
JuaMeHaTe s He OyOeM sgeck NPHBOAWTL W3-3a €0 CpoMosi-
KGCTH.

OcHoBHOE  UPeEMYIIECTBO  CTPYKTYPHPOBAHION  (hopMmil
{3.64) cocraBiaser He CTOJBKO MPOCTOTA BAMHCH CTATMOEAPEOTO
REHHEeTHYECKOr0 YPABHOHNA HWEeNOCPerCTBeHHO TI0 JeTalbHOMY
MeXAHUBMY DEaKUUH {4CO CROPOCTHI PYUKHY), CROIBRO BO3-
MOEHOCTE IMONYYEHWs W3 DTOTO YPABHEEES CHeNCTBUH, MMer-
nux QuanKe-XuMwdecKnit cumeicy, PaccMotpum mamBonee Bask-
WG H3 I,
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TIpemme BCero, MORRO OTBETHYS HNA HRECTEEH wompos [[am-
po Xopuyrm, M. ¥, Temrmwa, I'. K. Bopeckosa, war wmafrm
KMHETHUECKOS YPABHEHNME CIOMMONH peaxiumy B obparTuoM Ha-
npasnersn W(¢), sHad cKOpPOCTH PEAKIHYN B HPAMOM BallPas-

. X -
xenma WH{e)? Horpa conpasemuso coornonrenne W+{c)/W—{c)=
- «—
= {*(¢)/f~(c) - K,{T)? Bnecp ¢ — madop KOHHEHTpANUH BCOX
]
BEIecTB; ¢, ¢ — HEaDOpbl KOIMIeHTPATHH HCXOIHHX EBEOIeCTE H
TPONYKTOB  COOTBeTCTEeHEOo. TakOe TpejeTaBieliHe IS CKO-
POCTH [0 MAPIIPYTY B MPAMOM M 06PATHOM HaXpaBleHHAx Cipa-

BEIUTHRO B pPAIe CEYUACR,
1. Qurn egumernen, Torpa (GM § 2)

Hzﬁ - -
1’*(«:) Lole) g ) 3.60
R R B

dpecs K, (T) — roweTanTa pPARHOBECHH (RCTECTBEHHOND GpyTTo-

— “— N
PEARIIEHR; f+(c Y {e ) — rHBeTHYECHIE BAKOHOMEPHECCTH, CO- T
OTBETCTEYIOINEE HOPOTEKAHHI0 8T0f peakuWm © mpaMvod ® ofpar-
oM HakpasieHnax, OHM  saDHCRBAKTCA  COTAACHD 3AKORY
AeHCTBAA Mace.

2. llERN0B HECKOMBKO, 10 OIIM HMEIOT TOMBRO OGINAC BepITE-
npl (IpoMessyToumEe BemlecTea). B aToM cIyIae RaKpmas ora-
[EA YIacTBYeT TAJNBKO B ONIIOM TPOCTOM nurne, Lmramueckas:
XAPARTOPHCTHRA IA KaRgoH cTAIWH eAMICTROHHA.

3. Cragug y9acTByer B PABIEYHBIX IHRIEX, OJHAKO BCE
I[HRIE, EPOME OJIHOTO, PABHOBECIH B HX UIRAHYECKAE XapaR-
TOPUCTHRE PABHBL HY.II0,

JaMeTmM, WTo eCiH CTAjUf VIACTBYeT B HPOCTOM TUHKIE,
¢ Gpyrro-yparaenunem =10, To nua Taroro muxkia (=10, Ta-
KHe TOpocTEle TNHKIEL HHKAR He CHASLIRAIOTCS WA CIPYETYDE
9HECANTeNA: OHE JIHIOE MEMSIOT BHDAKEeHNA, CTOAINEE B 3IaMe-
nareme. Ha cxyuam 1—3 yeasmBamocs ® pabore [50]
KpPOM@ TOTO, BORBMOMKEI CJIywail,

4. Cragmsa yUacTEYST T NPOCTHIX LOHEAAX, ¢ECTeCTREIITHIE»
OpyTTO-YPaBHEHHA KOTOPLIX ONHEAKOBEL

CnefiopaTeqbH0, NUKIAYGECKNE XaPAKTeDHCTURE STHX THEKIOB
CBASAHEI NPONOPIEOHANBLNON  BABHCHMOCTLI),  AN4JOTHTHGH
(3.69). IIpeacrapnenne (3.66) sgech coxpamgercs.

Hamomumy (em. rir. 2), 910 craymoHapHas CKOPOCTL HaMe- i
HERHMA KOETEHTPAIWE BemlecTBa W U crammoHapHEas CHOPOCTE

CTANAE W, CBSA3AHBI COOTHONIeHHEM W, = ) Vo, AWy, THE Yo 4 =
U

CTEXHOMETDHUECKHH RooddHRHent mabnmwpacmoro Bemecrsa A
B OTANVE i,




Fern y Boex  TPOCTHIX  OHKIOE 4ECTECTBEHABIEY DPYTTO-
YpaBHeHHs OJNHAKOBEL, OYEBHJIIC, YTO BCE CKABATIHOB O KHHE-
FHYECHUX  SABHCHMOCTAX W, CHPABEINHEBO K [N BARUCHMO-
crein W,.

C moMougpio  hopvel (3.64) ZEIKO HDPOAHAIUSHPOBATE -CO-
npAMkenme NAKIOB {eM. § 4).

TaumaHOMY MeXaHESMY OO COOTBETCTRYIOT RKHAETH-

qecKue YparHeHUda
W P, f(z px) n W= chgf(E Dx), (3.67)

x

T,
i

wiz(clm-cm)/(; Dx); W —(C,P, - cm)/@ D) (3.68)

a MEXaHH3MY

rae Cogm — OHEIATECKAs] XAPAaKTePHCTHRA oOINere OHENA, II0-
aygawideroea npe yrazenus pyrE (X, X ( Py = 1),

Cpasumm seipassenun (3.67) m (3.68). Cuoywaro (3.67) coor-
BETCTBYST TepMHH (KUHETHTeCcKoOe coupsigemmes. [Ipwceoenmue-
HEe JOTONHHTEILHOTO HKIA CRASHBAETCA HA CHKOPOCTH CTajMH,
M0 Fe MOMET WPHBReCTH K H3MEReHHN. HaTpABISMUA ee NPOTe-
sanusa., Caoygasi (3.68) coOTBEeTCTEYRT TEpMHHY (TepMOIAHAMHE-
YeCKoe COMPMKeNHeY, ROTNA B CHJIY TOABILNHH CONpPAReMECTO
TOTOKA, OTPAMReHHOr) WIeEAM Cugn, BOSNHKAET BO3MOMHOCTH
H3MBHHMTL W BeNAYHEHY CHOPOCTH CT&gUH, ¥ ee BHAK, T. €. Ha-
IpaBIende, JT0 OBA PARHBEIX THIIA COOPSMMKBHIA, cJBIYIONHEE U3
(3.64). MomomapaMeTpUaechie 3aBHCEMOCTH CKOPOCTE DPRaKIIWI
GVIyT HAME HCCIeTOEAHE HHEE,

§ 9. HABTIOTAEMBE KMHETHIECKEE 3ABMCHMOCTH
H XAPARTEPHCTHRA JETAJBHOIO MEXAHH3IMA

Amannz HabaONaeMEX RKEESTHTSCREX LARAMETDOB, HpeEme
reere mabmgaeMoro IOPANEA CHROPOCTH PEARINH # HaBX0mas-
MOR SHENTHM AKTHBAIEN, ABIAeTCH HEOTBEeMIEMOH HacThi HE-
HSTHICCHAX WCCREMOBAHRA CIIOMEBMY KATANBTHUSCHUY Peakiul.

Crenya [46], repmmn «HaGamopasMeIl mopamoxs u «HaGII0-
fdaeMad sHeprad AKRTHBANHHMY KOPPEKTHO FHOTpefIdars Amus nis
CTRNCeHHBIX KHHeTHIeCHKHX zapHcuMocTedl. 3xechk Ml 0yaeMm HC-
CEIOBATE COOTHOINEHMA MEHIY SHCHePHMEHTANBHC OTpefelse-

234




olw W X ADARTEDHETL
MLIMHA BeJdHMIYHHAME (‘311'1{}1] 3n 1/’RT} XaparTepHoTh

HaMH JeTaNBbHOTO MexauusMa. TakHe COOTHOIMEHUS MPEICTABIA-
ores Hay BechMa mudopMaTHBHEIMA, B azZectse ofberra aHa-
am3a BRIOpAHA OOHOMADPHIPYTHAA KATAIATHISCKAS DPeaxnud ¢
MeXaHUSMOM, IMHEAHBEM OTHOCHTEIBHD IPOMEMYTOIHHEX Be-
A1eCTB.

Onpegenenns &3 Teopun rpados OpHBeens panee. (Tammo-
HapHAZ CKOpOCTh WsMemenmsa BemecTsa Wio=p W, rme p—
wmeno  cTamdil, B KOTOPHIX yuactsyerT memrectso A (cmepxyer
OTOBOPATEH, UTG B CTAHMAX MEXAHA3MOP KaTAIHTUTECHEX peak-
UEH, RaK OPaBmsIo, yIacTByer He Goxee ONHON MOJEKYIB! Las0-
oBpasworo semectsa); W — craifloHapHAS CHOPOCTE WO Mapul-

PYTY.

9.1. HaGaropaeMptii MOpAIOK peaﬂuuﬁ

TposeeM BHAYAJE HEKOTOPHE IpeobpasoBaENA BHPARENHA
1 CTANMOHRAPHOH cRopocTn mo Mapmpyry. Hammed myre, co-
OTBETCTBYIOHIHA c¢naraeMoMy [, MOMeT BRIKYATL HeCKOIBRO
pramuil PacXoloBaNmgs OfHOTO B TOrO JKe PearemTa. lorma Bec
COOTBETCTEYIONIETO Hapkaca GYOeT XapaRTePH3OBATHCA MOKAZA-
TeNeM CTENEHH, ¢ KOTOPBIM BXOZUT B HEr KOHIEATDAUHEA 2T0r0
pearenra. Tawro#l moKasaTemb ecTh 0fIlee WHCIO MONEWYT, KO-,
TOPOE PACKOTYeTeA BO BCeX CTamuax nausoro uyTH. Ha ocmo-

BAHUH H3NOREHHOTO 3HAMBHATE!Ib ZDSC MOHHO IIPeJCTaBHUTE
x

Ka¥ TOAFHOM OTHOCETEIRHO KOHTEHTPAHH HEKeTOpOro peareH-
ta, Hpunse, 970 BHOPAHEOE BRIMECTBO A peardpyer B p CTa-
IHAX R-CTAIAHHOre ONHOMAPIEPYTHOTO MeXawyusMma, 3amnmeM
SHAMEHATEIb CTAIHOHAPHOH CKOPOCTH B BHIE

2 D, = By + B [A] + B, [A]P+ ...+ By [Al.  (3.69)

Amanormumo npeobpasys WHeAHTeNb, 3ammmeM W cnemyromipm
olpasomM:

W = {K[Al? — B~)/(B,+ B,[Al +.. .+ B, [Al7), (3.70)

e By, By, ..., By, B = Hbi' ~— 8CTH (DYIKITHN COCTARBA T TeM-
i
[ePATYPHI, HEe BABUCALINE OT KONIEUTPandn serjecrsa A;

K =TI vf/1a7.
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Hueewm

- PInW dan/aInIA] PE AP
AT FIn[A]  G[AT/ @A K [A]P—

By |A]+2B, [AF 4+ -+ pB[A]P
Bo - }3‘1 [A] 4----- B?J IAJ;J
_ K[APP[pB, (2~ 1 B Al 4.+ B,_ A1 -
(K [A]"—87) {(By+ By (Al £+ -+Bp [A])
+ B [B, [Al +...+ B, [A)"]

Iocne pana npectpazopamuil TOXYIHM

aln W 2l sapracon o [A]P ;
Ma= 5TnrAl ' BG+BZ[A]—{—...+BI,[MP+.;;(p X
2 xapracos, cogepmantix [A]l + pE” - (3.71)

By+ B [Al-f...— B, (A" ' K[A]P — B~

0 ) din W, AW
HeBHNHO, Y10 ST = FTo(4]
Paccmotpry nupamenue (3.71). Ilepemmmem erc » BHie

== IMa.

m pzl (p— i) 2 KapRACOB, CONePHATILY [A}' . pB™
A= By + B [Al+...+B [A]F ' KIAP—F

(3.72)

JagaM EeKOTOpHe IpefBapHTeNLHBIS 3aMedallHd, KOTOpble (y-
OVT HYKHEL HAM BIOCHEICTBHH.

1. Ecam BelgecTBo A BaMMOJSHCTEYET He cO BCEME npoe-
JEYTOYHEIME BeIlecTBAME (KaX NpAaBMIo, BTO TAK), TO TaKOIl
omlomapmpVTHhIH MEeXanE3M MOMHO IPeNcTaBHTh CHEMYIOIEM
vy obpasonm (pue. 3.5). B nammom
CICRE MEXAWHM3Me ReIecTso A pea-

PHPYET THIL B CTajfEAX, 2a-

Hu. T Y] X 1 " ta -

K\ )% mum o), Myers g on
. b

- pejeneHmocTH > u. Ileppasx

cTagud, Thoe pear@pyer A,—

CTATEA 16 TOCIeIHAA CTAJHA —

-
1

3

w-1.
.

#%‘z
/
/
|
\

_—
—_——

e i ———

Fhint Oxef

i ———

\J KHAT

it Puc. 85 Tpa oROMADIDYTHO

g 2
RaTaMITHICCKON DeAKITHH,
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cramua j. Ouesmnuo, aro (f +1— u) 2 p. Tlocrepnee coorHOme-
H#e TOBOPHT O TOM, 9T0 BRIIECTRO HB3aHMOJEHCTEYeT He Co BCe-
MH IPOMeRyTOTHEIMA BENIBCTBAMY, HAXOLAITAMACT MEELY BEp-
MEAME Xy # X; DosMomEsl  JPOMEAYTOIHEE BellecTBa 43
9TOT0 HHTEPBALA, ¢ KOTOPHIMH BEuIecTso A He B3AEMOISHCTRY-
er. OBo3magny MHOMECTBO HETeKcoB i, OIf koropmx X; Baa-
mMopeficTBYeT ¢ BemecTBoM A, mepes [

I, MMas ofmmocT NoKasaTerseTEA Oynem paceMaTpHRATh
MapIIpyT, BCe CTAAHH KOTOPOro OOPaTHMEL OrcyTerene o0pa-
THMOCTH KaKOH-TWO0 CTAIHE LPHBOIAT K TOMY, ITC Bera Rap-
RACOB, COLCPKAMMX 00PATHYI0 DPeaKiuio NAHIOH crajul, cie-
IYeT HOJATATE PABUBIME EYIIO. .

B opepnmonomennn I 1 1 gna muse#inoro R-CTABEEROTO 01~
HOMapmPYTHOTO Mexanmsma (pue. 3.5} cOpaBeIMBO  COOTHO-
uIeHne

p—1 _
2 (p - 1>>( E KapEacos, cofemramny [A]® —
- 4 BO+B1'[A}+,_,+BD [A]Y

=+ (E Da_n)/ 3 D.. (3.72)

Snech CYMMHPOBAHYE OCYILECTBIACTCA o TeM I, NIA KOTOPBIX
X, msanMogjeificrsyer ¢ BemecrTnoMm A; DGy --cyMMa Becon
peex Kapxacos rpada, copeprramux ofpaTiyio peasimo (i — 1)1
CTAJER,

Copasemmunocts (3.73) MomHO DORA3aTh, MCLOAEBYA TOT
arT, ITO WPH CYMMHPOBAHHM CIATAEGMEIX B NPABOH JacTH me-
el KAMHIBIM KapKacoM, CONepRaliuIM [AT®, pmogBUTCS MHOMH-
rexs (p—w). Crporoe MaTeMaTHYECKOe HOKA3aTeNbCTBO M3-32
TPOMOBIKOCTA 3MECh OOYIIeHO.

Sanumem obmyn dopMyry Lis pablogacuoro mopAnka of-
paTEMo# m-craguitoll peariuE ¢ yueroy (3.72) w (3.73):

dlnW ! - W
ma= g = Yt (201_1)/21% SNLANER Y

i
Bneck W™ — cKOpoCTH peaknuH B 0fpaTHoM Hanpasgendu; W —
ofIIad CROPOCTE PeakIiwm,

Vpasneane (3.74) nmeeT HETepecHBIH (QUIHKO-XHMETECKI
eMmbical. QuassleaeTesd, HAGM0)AeMBIA TOPALOE OUPeJensIOT THU
COCTABAAIIAR.

1, CyMMa CTamqMOHAPHBIX CTeTMEHEH TOKPEI-
THH NPOMEMYTOIHBIX BeLeCTE, PEATHPYIOUINX ¢ Be-
mecTroM A,

2. CyMMa BeNIHTIHE D(i_l)/Z Dy, mamnoe W3 cIaragMbIx
X

I‘(OTOPOﬁ OpeicTapIAeT OTHOHIOHHE CYMMBL BeCOB HADHACOB, CO-
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HepyRamuy. obparmylo pearkumio (i — 1)-if cragmu, K BecaM Bcex
rapracos rpada peawrpi, Hamnuwme ofpaTHON "peaRkomm, B Ko-
TOPOH YYACTRYET MPOMERYTOUHOE BelnecTse X; YMEHBIIAET ero
CTANHOHADPHYID CTeNneHb HoKpRTUA, CyMMEDOBARHHE OCYLIECT-

prgeTcs nio seeM & [, Bexmammy DGq)/Z D, ompemenum Kag
X

enontor ofpaTrolt peaxmum (i — 1)-i cramme. Amamoregmo Mo-
skeT OBITL ONpeeleHa <«JoXA» NPAMOE peaxumm - cTamHm.

. N — — L

3. Bemmamsma (T] o) /(T 7 —T06:7)= w/w =(&p"(c)/
— —1
/f(c )— 1) , e K, — KoHCTAHTa paBHOBeCHA Opyrro-peakumn;
- -
¢ U ¢ BEKTODPBl KOHIIEHTPAIWH WCXOOEHYX BeINecTE W OPOTYH-

f ) =

ToB, cooTBeTCTEEHHO; [ (¢) B f (c) — BEIPAKOHAS, BAMACAH-
HBlE WIA UpAMol u ofparmoll «ecrecTBeHHON» OPYTTO-peakIul
(g emrprce § 2 orofi tnanw), Beamwmaa W-/W xaparrepmsyer

0GpATHMOCTE PEAKIHHE B TEI0M.
Taxwy ofpasom, HalumopaemMiH WOPATOR ABNAETCA «Tpex-
CTYIeEYaTHIM?, OUpeIeldach CYMMOM KOHIOEHTDALHK IpOMEsE y-
TOQUHLIX BeIIECTB, OO0PATHMOCTHIO OPEIFeCTBYHIUINX CTAgAN I,
HaKOHel, o0paTuMOCThH} DEAKIHE B TIRIOM,
IIpupegey Oea JIORAZATENLETBA COOTEOMIBHWA:

a) {(DF + Da_n)/z Deta; =1, (3.75)

T, e, CYMMa Jlodedl CTajuH, B KOTOPBIX VIACTRYeT i-€ HpoMemy-
TOUIIOE BOU[ECTBO, PABUA KOHUEHTPAUWE BCRX JQVIEX LHpoMe-
SRYTOUHEIX BEIIRCTE;

6 3 Df 4+ 3 D = (n— 1) 3 D..

=1 =1

EcTecTBenHEM ABIZETCA BOLDOC: KAKHM 00pasoM  «J0JA»
otpaTeMoil (mpAMo#) peaxkumm (-¥ cTAamuE cBE3aHa ¢ Habawgae-
MBEMIA BBJIIJI‘:IHHEIMH?

B npepnonomenn, 4Te BeMlecTse A pearupyer JHINL B oll-
HOE CTajiH, BOCHOAB30BABmECE (3.74) w (3.75}, moayuun
D‘{!E Dy=1—m, LW /W,

x

Ecian sHCOePHMEHTANBHO WAHTH NOPANOK CROPOCTE DPeakIIHH
Do OpoZyKTy B, To MOMEHO ompefennrs u 10010 obparHoll peak-
wmy (i — 1)-if cragmm: -

DFH@ Dy=1-—mp—W/W,

onecs my — NOPIHOK CHOPOCTH peakI¥eE uo semectey B (ge-

)
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mectso B yuacteyer nmme B ofpatmodt peakoum (i— 1)-i cra-
).

B pacemoTpemnoM caydae, Korga HCXOOHOS BEINECTBO A
YY9ACTBYeT B OPAMOH pearmum (- cragmu, a npogyer (Beiect-
80 B) — B ofparuoil peakuam {i—1)-fi cragdm, craupoHApHAL
CTENeHE TIOKPEITHA oupeneldercs cAefVIOIDEM o0pasoM: &=
= Ma +j Mmeg.

s coornomenns (3.74) merko MomHO TMOIYYATE PASITHIELIE
TACTHRE cAIVIal. Eeaw BemecTeo A B3auMONeHCTBYET TOXLKOQ
B ommoil {-f cramu® ® XOTA OB OfHA W3 CTajFil peakimd Heol-
paTHMa, TO

may — s + Dj_l/g D

BEenn #: pacxogyercs Toxbko B npAModl pearnmumE {-H cragun
{r. e. cramua (i — 1) neofparmsyal, To moxyuaenm

Ma = T (3.76)

Crepyer OTMETHTL, WTC HONBITKH HaiTH CBAL MEMIY Ha-
6JIIO)IaENIbIbIII HAMETHYCCKHMHA HOpHI[KaN,[H H CTeneHAMH HOHp.EI-
THE MpegupuMEEManick eme B pabore [51]. 3mecy morazarenn
creriereit kuueTHIecKux 3asucianMoctel W = k[AI™[B]* =panto-
BaXHCh, HampuMmep, Taxk: m=m — Q.o x, rOe m’ — uHcIo
qaeTAN A, BXOZAWNY B aKTHBEPORAHERI KOMIUIORC] o W O —
HKONMHTECTRO MecT NORePXHOCTE, 3AHATEHIX  COOTBETCTREHHO Be-
mMecTBoM A I AKTHBEHPOBAEHBMM ROMILIERCOM; 0, -— CTEIEED II0-
RPBITHA OOBepXHOCTH BemlecTBoM A. (Utesugmo, ecam m' =
= =0y =1, To m=1—0,.

Coorromenne (3.76) npusojnIock EAA FEeoGRaTHMOTO NBYL-
craguiinore vexammsma 1) A+ Z > AZ; 2) AZ+B -~ AB+ 7
8 [52], Opgumakro wa poms coormomesma (3.76) npm mETEpnpe-
TANIH KHHeTHUSCKEX 3aBACAMOCTEH H, B 9aCTHOCTH, HA HX CBASE
CO CTOIeIIMH LOKPRITHS BIeDBHEe orderiupo yxazano 1. W. [o-
nogmom [53],

Ecan onmoMapuipyTHb MeXagusM — COBORYNHOCTL HEOGpA-
TEMEIX. cTAgui, a BemecTBO A VIACTEYET B HECKOIBKHY H3 HWX,
TO My = 2 &;, Ige 7, — ROHUEHTPALKN i-X TPOMEMYTOUNEE Be-

T
UIECTB, ¢ KOTOPBIMH pearmpyerT A, 310 COOTHONEGHHE JIOETRO IIo-
nyaETsh ug (3.74) ¢ yueToM HeoBparmMoCTd BeeX eTanuil,

Pacemorpm BOnpoc 0 BOSMSKHON BeXHTHHe HaGKIOI2EMOTO
TePAIKA CROPOCTH pearrww. Jng meofipaTuMore cnyuad mabro-
7JaeMBIil TOPANOK HMROTIA HE MOMRST IeBHINATh eNWHHIEL,
B CROJBKHX OB CTAIEAX He YdacTBopad pearenr. OfparmmocTs
OTAENEOEY CTAMAH yBenEuupBaeT wWaOMIONAeMBI TOPAJOE, HO
OH HEROTJIA He TPEeBBICET BeARTHHY p {p — YHCI0 CTANMil, B Ho-
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TOPEIX YTaCTEYeT PeareHT A), ecnd BeA PeakOHA B TMeNoM wHe-
obparama, 1. e, W~ = 0. JroT BRIBOJ CIEAYET HENOCDEXCTBEHIO
nz Qopmer (3.74) m (3.73). Opmaxo, ecaw peakuua B 1EIOM
obpatuMa, B mpaunAne HalIOmaeMBIA MOPAJOR MOHEET OBITH
CEONB YrogHo GompmmEM. Chepyer TONBKO WMETH B BHTY, 9TO
no sexmgmne dln W/3lo [A]l némusw pasuosecws memnss oy-
nots o senmumne AW/A[AD, tar wmax W~ W- w mexwdmua
W-/W — e,

Ilpmyeps.

I. Pacemorpam npHMeHenHe ®aONOLAEMEX. TODAKKOB CKO-
POCTH PeanTuM [UIA ANANHEA DPeakiyvl ORMGISHMH BOSCPONA HA
DRECTAX Tepexoausly Meramaos 1V mepmona,

COBORYIHOCTh CTAWH MeTAadBHOT0 MeXamusMa HMeeT BIT
[47, h4l

1} Ho+ (Z0), = Z0OZ - H,0; ~ 2) Z0Z - H,0 = 207 + H,0;

3) Z0Z +H, ~ 7Z - H;0; 4) 77 - L0 = ZZ + H,0;

5) ZZ+ O, — (Z20),.

CraugoHapHBe ROHHEHTDALHHM NPOMERYTOUNRIX BEIIBCTE I
JTOH CXMEL JIETHO OHpenendroTcs. GTayHoHApHAA CHKOPOCThL 34-
DHIercd B BHe

W = kakek i [P0,/ (3.77)
e ‘
2 = kikgkak,;[:[{g}z + kg]f,;k_—,(ki + k;«))[Hz] [Ozj '+

+ Eokokeo kel THPUTHL O 4 kekokey (R B THLIRL0,) +
+ ke ksk o[ Ha 1O TH,0I.

Ha (3.74) nerxo momyamTrs

lnW = [(Z0y)] -} [ZOZ] - D5 /3=

My, = (aln[Hﬂ){dﬂ.{ﬂﬁ},:ﬂ:comt 0
= Rl kg (k) - Fg) [HGI[O01/Z - By KBy [Hy] [0,] [HO1/Z;

d1n W . ) —
mo, = (5‘ In [02])[H2],[H20],T:00nst =221+ D, /2 -

= ke ook (HIH 2+ kR, Bk, [H, 2 [H,01/Z;

2ln W i ] .
L0 = ( & In[H,0] )[Hz]’[oz}»Tmconst = — (Rfipfigh g [FIJ*H,0) 4
+ ke Rk [TL1[O,] O /2,

Tor gaxt, avo mu,0¥= 0, ofbscnier BanAnme BONH, 0GHADYHeE-

HOe B OHCIHSPHEMEHTAX HPH HefocTATOTHOM BHIMODAKHBANMEH,
Jlerro TMOKAZaTh, 9To My, -+ ma_ -+ M0 = [(Z(),] 4
r-]
-+ [Z0Z] 4 [ZZ)].
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IIpw Gompmax senwanuax k;[Q,] B mpenmonomennu kb, =,
By=T, k.,=Fk_,, AHATOTHYHOM CHENAHHOMY E [47], momyuus
mH2/| my 0| = 2/(bm,oP1,0) + 1, OTHY;1A MOKEO OIPERSIHTH BE-
AEYMHY agcopbuHoHHOTe EKoamqmenTa sz(_):k_g"lllﬁzzk_ngk,l
(quTepaTypHble OTMEHKH IOCHGJHEr0 pefKE = HetodHsr). [e-
raxsgo Tot Bompoc pacemorpen B. M. Mapmmesoft m I'. C. A6-
momenmm B [49].

Il. PaceMoTpEM EKaTaTuTHYeCKYK DEAROWE ORACH 430Tad ¢
ORHCHI yIepoma ma cepebpe, B ofmacTn HMSKMX TeMmepaTyp,
rjie PpeakIHA XapaRTepHayeTcH OHM3ROHA CEeJIEKTHBHOCTRE), ME-
XammsM OPEeNCTaBIAeTcs CORORYIHOCTI0 crammii [48]: 1) Z -+
+NO=7NO: 2} ZNO+ KO-+~ N,O+ZC;, 3) ZO0+CO-—

— 7+ CO, Tpady, coorseTCTRYIMEI MeXaHE3MY, HMeeT SHY

. ke[NO]
7 mm———= ZNO

Ky LCON‘% 2[N0] |

-Z0

CropoeTh oJHOMAPIIPYTHOR pPearum:
W - kikzk;i{NO]z[CO]/Z.
rpe 3 == k&, INOI? + &k [INOI[COI+ £, A, INOICOI+ & &5 [COIL

Jerwo moxazarth, 9710
& n W

aln W .
0= Fmco; [ZO],  mxo = FrNey =

= [Z] -} [ZNO] + kgk_, [CO)/Z,

mg

Benmunua mgo, OTeHeHHad HA HHCIEPUMEHTANLHEIX — gaH-
HHY, Gnnska R egmEmme. II0CKOIBRY Mo = [Z0], to mommo
TOBOPHTE © TOM, 9T0 & 9TOH OOMACTH TeMIEPATYD HOBEDXHOCTD
NPaKTAIECKH BCA DOKPHTE KHCIOPOLOM, & CTaNHA 3 ABIALTCH
maMuaTApylemedi, Meranbnee of stom cm. padory [49].

Tarum 06pasoM, paccMOTPEHEEIE TIPEMEDEL TTO3ROMANT TORO-
DPHTH, TT0 RENETHMCCKIN MOPANOK CHOPOCTH pPeaKIHE HHG0 HOM-
OUIANES TOPATKOR [0 PARTEUHEIM REUISCTBAM MOLYT OBITH EC-
TONB30BAHE [OIA OIEHKH CTAIAOHAPHHEX KOHOEHTDAIEH mpoMe-
AYTOMHBIE REIHECTR, ’

Mosger 6T BecBM& HONE3HO OTHOHIEHHE HAOMIOTACMEIX
MOPENKOE II0 PASIEYHHIM BEIIECTBAM, OTda BeJIRYHHA ecTh OleH-
KA OTHOMECHHA CPemeHell MORPHITHA, e mpenMymecTBO COCTOHT

B TOM, UTO OHA JI& CONEPHT FPOMO3IKOTO aHAMEHATeTH % Dsk.
x

B s10M CMEICHE TaRaf XAPARTEPUCTHRA OJHOMADIPYTHOH peax-
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INH adaloTHINa H3BECTHGH XAPAKTEDPHCTIHE MUOTOMAPIIPYT-
HEIX peakiiii — CeTeRTHBHOCTH.

C moMomink HalIOZAeMBIX NOPAAKCE MOMHEO B IPEHIHAIE
PagJHYATL W HEKOTODHIe MEeXAamHIMBl. 14K, JIH  CXeMBEI
1) A+B+Z - ABZ; 2) ABZ-+ AB+ 7 my=mg=1[Z]. Jlan
cxeMsl: 1) A+Z-+A?, 2) AZ+B—-AB+Z m,=1[Z]; mg=
=[AZ]; m,+ms=1 (oueBugmo, cXeMEl Hepasmﬂumm AR
opu mA%mB—05)

3HAA OUEHKY CTeNEHH TOKPHITHA, TOAYYEHEYI w3 Habar-
JAEMOTO NOPSAEA, JeTKO HaTh W OUEHKY KOHCTAHT CHOpocTell
COOTBETCTEYIOIHX peakuwi. I[pHBefeM Takke HeKOTOPEIE COOT-
HOIIEWHEA, HMOWNIAE MeCTe A HeobpaTHMOro IBYXCTAHiHOTO
mexanmsma: 1) A+7 > AZ; 2) A7 - B-Z;

9 ln W dln[z] _ &% (InW)
— _ i v
2 In[A] =2} 5y [R] = diln[a]® [AZ] = 1 —[Z]. Tarmy o6
PasoM,
glaWw  lnW

9.2. Habdmrogaemas YHEPrHA SKTHBALMIE

Mlepenmmiey BbIpamenne T4 CTANUOHAPHOH CHOPOCTH Lo
MApOIPYTY

W= (H b: - H bi_)/(zBHD.i + EBoﬁn.i + EBcM.i}a (3-78)

rae DBy s — Bec Kapeaca BepINWHEEB! {, COgepHAaillero NHIIL HIPH-
MBI® PRARIEH CTARHE; By, : — BeC KapRaca BEPIXHEEL {, COMep-
JRAllero JHING o6paTEsie peasnunm cranmii; B, ; — cyMma Becos
RapRacos i-H BepIIMMEl, COmeprRallEx Kag UpAMbie, Tag 1 00-
PATHEE peakmER CTAaNUM,

Hpmeegem rakme GopMyiy, BRPUHAKNIIVID CTALHOHAPHYI
ROHIEHETPATHI i-F0 HPOMEMHYTOYIHCTO BEIIECTEA

fz;] = (Bnp.i + Boop.; + BCM.i)/'(E‘BHD.i + EBoﬁp.é + chM.i}-
(3.79)

Ilna BeBOmA YpaBHeHHH, CBABBIBAIOINEr0 HAGIOIAEMYID
DHOPTHI AKTHRANEH ¢ XAPAKTEDHCTHKAMH MNeTAThHOTO MeXa-
HHA3MA, OOKAMEM CHPABRIIMEOCTE CAeXVIONOT0 VTEepPmIeNnusd,

g oZHOMARIIPYTHOTG JHHeHHOND MEXAHWaMa B HPemno-
JIOMEPHNE AappPeHayCOBCROR 3ABMCHMOCTH KOHUCTATTEl CHOPOCTH

OT TEeMIOepaTyphl (1.e. kf = A(,% expl — E;’“/BT)) CIPABRIIYEN
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COOTHOHIIETHE

N1
InW 5\ _ _
EHaGJ:a (i ?/RT) :,;‘rzEj + %(Ej_ - E(i~1)) D(i—l)/g' Dx+
}(2 EF—3 E;) W=IW; Epy = Ef. (3.80)
i i :

Buecs K}, E7 — SHEPTHH AaKTUBAIHH NpPAMOA H olpaThHol pe-
— -1
AENEH {1 cTagHm cooTBeTcTBeHHO; (— A ) :(ZEi —--2 N ) —
i i

TerIopod adierT GpYTTO-pRARIML I
. din W
Haa sereona (3.80) sanmmes T—[/RF); UCTonsyA BEIpa-

wmenwe (3.78):
= = (S ED el — (2 £0) T )T ot —TT o7) -

‘ i—1
- [2 Bui (B BT )+ X Boens[ 3 £7) + 23 H S B+

Fsti P J=101

F—1 i—1 L K-l
+ 2 E) I &1l b;H/ 21 (Bay i + Bosp.; + Bews).

F=rt1 =1

IpuBoza nocrennee BrRIpasmenme & oBILIBMY FHaVeHATENID, IeT-

KO BBIIEJHTE E xéE}" a (2 E}f" — E E:)H bi_/‘(Hbj'—u Hb{—).

Mosrro mowasare, wro ocrasmmecs emaraeMbe npeobpaayiored K
sagy ) (B — EG.p) D(_i_n/ 2D, Crporoe  m0Ka3aTelLeTBO
i X

T A
cnpapeqnusoctd (3.80) us-32 €To TPOMO3TKOCTE NPWBOTHTL He
o
Gymem.

Ofparum pummanme ma mapaverp AX; = (B — Efi.y) B
(3.80). Dro smepreTwwecHumit napaMerp i-To OpOMEeRYTOIHOTO
BEIECTBA — PABHOCTE DHEPIUI aKTHBAIMY JRYX DeAKINI, B KO-
TOPBIX  YYACTBYET OJHO M TO e NPOMEKYTOTHOE BeINecTRO,

dlerxo moxasaTs, TTO ZAE,; = N (— ARG = (— AH,). Bemn-

x
uo¥ pearpud (i —1)-# cragum. .
o anaxormu ¢ (3.74) pacemoTpEM  pasnuaEsle 9acTHELE
cayaan u gra (3.80). Bcan xors 68 onma cramma neofipaTaMa,
TO CHPABEJIIHBO PABOHCTBO

YUHA D@_U/ 2. D, pamee OpefeNea HaMH Kak HONA ofpar-

i

n--1
Epasa = Z %Ej— + _Zz (E: — E(_i—l)) D(_i—l)/ 2 Dy, E?i{-l = Ef_
= x
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Eenm AE;~ 0, cooTserctnyiomwe axenm mponagaior, Ecnm wme-
"
ofipaTuMel BCe Crajui, Kuagn= ZscE OrmeTry, 9To ToCAET-

mee COOTHOIIEHIE s J:[B}XCT&,I;HHIIOFO MeXaHH3Ma I[HBOIH-
moch panee B pabore [B5].

Brpasxenne ma mabamomaeMoli ameprmm awtmeampm (3.80)
POACTBEIHO BBIPAIRENHIO YA nalioIasMoro GOPATKA CKODOCTH
DAy CEoeH (TPeXCTYIEeHdaTOCTEIY, 3ech TPE CHATAEMBIX,
HOTOPBLE OIPEI&IAIT COOTBETCTBEHAO BHIAN TPOMERYTOUNEIX
BEINECTE, OTNEILHBIX OOPATHMBIX CTAmuE, O00PATHMOCTE CIOMK-
EOH peakOuu B I€IoM,

JanaguMes BOOpoCcOM: Momer JIE uafriopaeMas SHEprua
AKTHBAOHM YIPEBEINATH DHEpPriK AXTHBAINE  9IeMEHTADHELX
cTamui?

Eean sce cragmy meolpaTmMbi, TO B COOTERTCTEAH ¢ (3.80)
Euspr Be MosReT ObTh O0NDLIDe SHEPTHN AKTEBAIIHE OTeALHBLIX
crapaéi, Femm ofparmva NHINL 9acTh CTafHi, TO Fyypa MOMKeT
HPEBLINATE MAKCHMEIRHYI) SHePruid ARTHBALEY CTANHN, 110 HE
MOeT GLITL GONbHe, TeM EE? W, marounen, ecnm ofpaTumer

’.’,
Bee cTamguu, TO Eyapg MOEeT OHTb B npmnmme CKOIE VTONHO

Gonpruof. Tak e Kak W B cayuae ¢ HaBIIOmaeMEry HOpH,IIhOM
2lnW
3 (—1/AT)
HeTB3A CYMATh 0 Benuerne JW/0T BOnusu paBHoBecH:.
Pocty Fuasn TPW UPOTAX DABHEX yemoRmax Gymer crnocod-

CTBOBATE  3HIOTEPMEYHOCTL  OPYITO-PeaRUER: 2 E7 > 2 5y

peaRrnuH, cueAyeT UMeTh B BHAY, ITO II¢ BEIHYHINE

YMeHpIoHWI0 e Kpapn CONEHCTBYET ShSOTepquHoch GPVTTU—
pearmmn 2, E] > D ET.
H 2

Ilprmep. Pearuua oRWcIenda BOgOpOJa HMa OKHCIAY II6-
pexopmHbIx MeTaNios 1V mepmoma {mexammam cM. pamee) [47,
h4, 481,

B opegnonomenun by =1k, .=k, ko=2k_, u OGombmmnx
suavenuax k,[0.] crammomapmoe KHHeTEmwecKoe ypaBHenmHe
(3.77) mepenmceigaerca B Buge W =k, [H.1/5, e I, =
=2k [H,] + k(2 by o[ H,0l). G ywerom mpopemenmeix yumpo-
IeHHEE 39 OHIIEM:

Eyagn = mH2E1 + (1 - ml-Iz) E, + l

rae E, u F, — vueprug akr¥Esanmn cragud 1 m 2 coorsercrBen-
HO; ¢H,0 — TEIIOTa a;5copbIIIn BOJTEL.

[Ipn sdhderTABHoM BRMODRHBAHAE BOOH B LHKIE, KOTAA
myu, =41, (1 —mu )| mao|220, Egen=~£, 7 e nabmona-
OMAF PHEPTHA AKTHRALME COBIAKAET ¢ pHeprmedd arrumauwmn 1-§
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CTaHEN. JEaS BeTYRHE Ta0N01aeMbIX OPATKOE (mH3 o| mHao),
Eyssa, By (a3 sronepaventa apmmyg, = 1), a raioke gy olroTo-
pas onpefiesena, manpuMep, 5 [491}, vommo mafTy £,

Tarum obpazoM, sHamme HaONIOZAeMBIX TOPAIEOE CHOPOCTH
PearuHy 1 I'IﬂﬁﬂIOﬂaBMOﬁ DIMEPTHH aRTHBAIIHMI MOHEeT ORa3aTbCH
NOJE3HLIM 15 OUpeleleHnA DHePTHN aKTHEBATKH OTJeNbHEIX
CTajAfl CcromHof pearuws. B 3aknmueHHe OTMETHM BayRHYI0
AHATOTHIO MEJENY BHDAMROHMUAME NIA HaGIIfaeMELX IOPAIKOE
CKOPOCTH pPeARuEA ® Eabuopasmoll sHepriedl aRTHBAUNE. ITa
AHANOIHA UPSNCTABIABTCA HAM CYLISCTEEHHOH.
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JARIOYEHHAE

Jamapdupag »TY KEUTY, IaM OPEjCTABIASTCA IOISIHLIM
ROTCTATHPORATH, 9T0 HBNEIMIENE HCCIS0BANHNE HKHUETHISCKIX
MopeTell KaranmTAYecRAX PeAaKITHH DPassYBaTea B CHeYIOIIHX
HANPAaBICHIAX,

1. 00wl aganus 3Hech CTABHTCA [eNbH HAXOMISHHS
BBAMMOCEABN MEMIY BIOM HOBEMeNHs (MHEaMFTLCKOTO W CTa-
IMHOHAPHOTO) PEAKIHY H e¢ MeXAUEIMOM. 1l0Nyuervbie pesymb-
TATEL AT BOSMOMIIOCTD, HAIpPHMED, BHIEIATL KIACCHL MeXa-
HBHIMOB, OG;HB.I[E[EOLH‘HX TeM MIW HMILIM JUITaMHYCHHM I[IOBene-
HHEM, ¥ TO3BOIAAIT WAYECTBEHHO WHTAPUIPETHPOBATL BKCOepH-
venTansEble pamnsie [1]. Pesymprarter psiga paBor sroro ma-
MpaBIeHAs, TAe aKTEBHO WOMIOIBIYETCA TeDMHHONOTHI TEODHR
rpaos, ofobmenst & 0630pe B, Huapra [2].

2., Aganms wnpocTeHmux mMojienedl wmeawmswefi-
BOofi KwHeTHEN (RUDeTHKA TETEPOreHHOro HKAaTainsa B
HACTHOCTH), JafaTa COCTOHT B TOM, WTO0H, BHIICMHB TpocTeii-
mae MOmesn HBJIHIIBII-)IHOIL"I HEHIeTRKE, MAKCHMAABHO TOJAUO HC-
CMENoBATE WY CTANEOUAPHLIE W DETAKCATAOHALIE XapaKkrepHc-
TUEM. lodydeHnsle COBOKYNHMOCTE THIOBEIX  3aBHCHMOCTeH
MO3BOMAIT OGMETTHTE HOUAMAamFe CIOMREHY PeaRmEH, cocTof-
mAX 13 H0nee UPOCTEIX «THIOBBIXH GIOKOB.

3. Amanus BEEHEETHEHR RKOHKDOTHBX KATAXH-
THRYECHKEX pearRnul. B ENIeTHKe reTeporeHNloro KaTaul-
39 B KA9YeCTBE TARMY PeaRUWH BRIGHPAMTCS, KAK TPABAIL0, MO-
MeTBHIIE PEARIEN TAYGOROTO OKHCIENHd HWa MeTamiax (manpH-
mep, orkvetenng GO u Hyh.

IlepBoe manpapneHne upefcTapieHo B mapdod xumre. Bo
pTopofi 4acTH Hamed unpeppolxaraeMoid JIMIOTHE GYIYT IAHEL
PESYIBTATHL MCCISHMOBANHA KEHETHRH MORENbIEIX KATAIHTHYE-
CKEX PEaKTHm#, B KaTecTBe KOTODPHX B TETEPOTeHHOM KATANN3E
C0 BpeMeH JIBHI‘MIOP& BBICTYTIAIOT PEARINH ORACIIEeTHA TPOCTBIX
mogreryn (GO, H. u ap.) ma meramrax VIII rpypom. Specn e
BynerT mag aHaNTNZ REHETHTECKHX ZaBMCHMOCTell TPOCTHIX He-
THHeRHLIX MeXaHH3MOB, ITOHNYCHAKIUAX MH{)H{BCT‘BB}IHOCTL CTa-
nuonapusx cocrogunit. Tax 4To BrOpoe W Tperhe HAUDABIEHIS
COCTABIT IPEIMET Haniell caeny0medi Kumrm,
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3Had JHHAMHYBCROG MHOBeJEHMEe CAOMKELIY XUMEULCHIX
(p HameM cEyYae RATAIMTHYECKHX) pPearnil, Mbpl 6YEeM IIo-
HHMATH, HAK OPOBONUTE HTH PeAKNHH B OLTHMAaILHEIX YCIo-
suAx. PesynnraTsl BCCIeNOBanNA KUHETHIeCKUX Momeded Toias-
HE JNeYLb B OCHOBY MATEMATHYECKOIO MONEJUPOBANHA XUMHUE-
CHHX PearTOpOB, B KOTODHEX NPOTEHAT IPOKECCEl ¢ BOBMOMHEIM
HOTPHEHATLERIM KEHETHYGCKEM NoBerenieM, PeanpHble cHeTe-
MBI KAK P33 MOTYT OKAZaThed TAKORRIMHU: BO-TIEPBEIX, HATEHH-
MW OT PABHOBECHAA; BO-BIODPBIX, - HeNHHEeHHBIMH; R-TPETBHX,
MHOrOMepHsiME. Bpan gu ¢saBamHEe ¢ 9THM TPYAHOCTH OYAYT
Ope0nodedsl g0 KOHLA, HO, N0 HAIEMY MHEHHIO, B OGammafimes
BpeMA Oyier coanawa p(dexrTHBHAS TeOpHA, OTBOYAIINAA HA
PAD BaJKHBIX BOUDOCOB M, Hpe:fe RCero, NATOINas OCHOBE! IJIA
MOMUMANNA CBA3H BHJA HAOMITAeMBIX KEHETHUSCKHNX ZaBHCII-
MOCTeH CO CTPYRTYPOH MexanmaMa.

B xomme 50-x rogos [laopo XopuyTw, onperessds CHTYAIIHE
I XHMHAYecHKoll KWHeTHKe, HasBal ee ¢xaoncoM» [3]. Orcumepm-
MeHT, ofHADPYRHBIINE CIOMRENS KMHeTHISCKOE [OBeNeREHe, Kasa-
JOCH, YORIHN 3Ty T049ry spenus. Ogmaro B OocTeanee NecHTH-
JlerTHe IOJOMEHIe PesKe H3MeHmIoch, IloBBle mpereTaBIeHMA
MaTeMarngeckol (H3WKE, CBA3AHHLIE ¢ HCCIRLOBAHMeM HelIH-
HefiHBIX CHCTeM, «CTPAHEBIX alTpPAXTODOB» B WacTHOCTH |4, 5],
BEIEYEIAI0T HAac TOHATh: CIOMIAZ JHEaAMHEA (¢xaoc») ecTsb
CHEJCTBIE OUPENeTeHNOTe 3aKOHA, D KEHeTUYECKAM  XR0CE
mpornsgkraer apmonusg. M1 nafeeves yeuneTs ee eme Acuee,

Uensrw mamrefl pabornr GBLIO PasBUTL TEOPHI0 KAHETHHH Te-
TEPOTeHHO-KATANATHICCKEX DeaKIHN, Jaloliye BOSMOMHOCTE
CBAJBIBATL 0COGENTOCTH KHHeTHUECKNX BZapdcHMOcTeidl ¢ BEICM
meTaneHoTo MexanmsMa, Ilpestne Bcero GBI BAKEO CO3JATH:
TEOPUID, KOTOPAX LOSBOAANA OB HHTePNIPETHROBATE KDHTHYA-
CHHE ABIeHHA H OCO0BHEOCTH MEPeXOSUEIY PeAMMOB, DECIEDH-
MeHTanbH0 O0HAPYKOHELHE B PAIe KATAIHTHISCKHAX pPeaxiui
(OKRHCIEHHS B 4aCTHOCTH),

He mam cymiTh, HACKOIBEO MH BHOOXHHAH CEOI0 337a9y.
Ho mam xortexpch 081, 9rofpr SHTATEND TOHAN: HBHeMIHSS XIH-
MHYECKAA KWHETHRA BHOBL MePEIKHBACT POMAHTHYECKOE BPEMHA,
meprog «OYypE H HATHCEa», KOCHA MOBHIH BRCTEDEMEHT H HOBAH
TEOPHA HACTOATENLHO MobV:ROAIT GPYT OPYra K JalbHeiimemy
PasBHTH,

JHTEPATYPA
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