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I'masal. 06mue monarud. IparanAn coxpancaud $azoB0ro o6 eMa

T'aMIIBTOHOBH YpaBHEHN A ABMKeHUA. AHCAMOIIb CHCTeM, pac-
npexeneHHnit no $asam. Oasoswlit 00beM, PasoBas MIOTHOCTE.
OcHoBHOE ypaBHeHHE CTATHCTUYECKOI MEXaHUKM. YCioBUe CTa-
THCTHYECKOT0 paBHOBecus. Tl punumn coxpanennsn ¢pasoBoit nior-
HoctH. Ilpunuun coxpanenus gasoBoro o0vema. I'uaporuHaMu-
geckasa aHajorud. dasoBelfi 00beM ABIAETCA MHBAPUAHTOM.
Pasmepnocts ¢azoBoro o6b°Ma. PasnuuHble aHaIMTHYECKU®
Boipakenua npuuuuna. Hozpduiment u mokasaTedb BepoAT-
soctu gasel: [IpnHiMn coxpanenna pepoATHocTa Pasu. Pasmep-
HocTh Kotduumenta BepoaTHocTH (Pashl,

'z asa Il IpuveHenne npUHNUIIA cOXpaneHns PasoBoro o6nema

E TEOPHHM OMIAGOE . . . . . . . . ¢ ¢ o ¢ v o o o v v o

ITpubam:xeHHoe BEpaKeHAe TOKA3aTedsA BepoATHOCTH Pashl.
IlpuMeHenne OPUMHINIA COXPAaHEHUA BEPOATHOCTH (asH k mo-
CTOAHHLIM BTOTO BHIPAKEHUHA.

I'naBa Il MpaMcHenne NpHINUOA COXpaneHEA Pa30BoT0 00'BeMa

E WHTOrpapoBanmo RafdepeHnualbHbIX yYpaBHeHWH NBH-
MEHAH . o« o . v v v et e e e e e e e e e e e e

Cayuait, B KOTOPOM CHJIE ABIAIOTCA G YHKIMAMI TOTLKO KOOP-
manat. Cayvail, B KOTOpOM CHIIB ABIAITCA § YHKIMAMYI KOOPHH -
HAT U BpPEMEHHU.

P aasBalV. O rag HassipaeMoM EaHOHAYECKEOM pacupenexcnnn das,

IpA KOTOPOM NOKA3aTedb BePOATHOCTH ABlAeTcH AHHelHoi
QYHEIMEH BHEPIHA .« o ¢ & & . v v v v v o 0 e e e e

VYcaoBne CTaTMCTMYECKOTO paBHoBecndA. JIpyrue ycnonus,
KOTOpHIM JOIZKEeH YHZOBIETBOPATh KodPdaiment BepoATHOCTH.
Haunounueckoe pacnpegenenne. Monynb pacrnpenmenenun moi-
eH OLIThb KoHEeuHbHIM. Moayab KaHOHMYECKOro pacrpeneieHuns
HMeeT CBOMCTBA, aHAJIOTMUHBIE Temmepatype. Jlpyrue pacmpe-
flelleHNA MMEIOT aHAJIOTHYHbIE CBOiicTBA. Pacnpeneneny, B KOTo-
PHIX TIOKa3aTesnb BEPOATHOCTH ABIAeTCA Juneiinoil Pynrumel
SHEPTMH U MOMEHTOB MMIIYJIbCOB OTHOCHTEJBLHO Tpex oceit. Cary-
Yail, B KOTOPOM CHJIH ABIAIOTCA AnHelinol QynKrnneil capuros u
TmoKasaTesb ABjAeTcA JuHeliHol @ YHKLME! OTHeN LHBLIX PHeprui,
OTHOCAIMXCA K HOPMAJbHBIM THmaM paBvenua. Jinddepen-
OMAJbHOE YpaBHEHME, OTHOCALIGECA K CPeJIHMM BHAYEHUAM
B KaHoHMYeCcKoM ancambie. OHo MaeHTU4nO No dopMe C OCHOB-
HEM uddepeHMANLHLM YPaBHEHIEM TEPMOAUHAMHUKE.
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a1 aBaV.Cpexuae BeXHIAHSI LTI KAHOHAYCCEOT0 AHCAMO I CHCTEM

Cryuait v maTrepuanbHelx Touex. Cpeniee sHauenme Kmme-
TUUYECKOM dHEPTUH OTJIGJI[:HOI';I‘TO‘IHPI AJI1A faHHOK KoHPHUIy parum
MIM [JIA BCero aHcamoasa = —';@. CpenHee 3HageHne oOmei Ku-
HETUYECKOM sHepruu Jis Karoit-mu6o saganHoil KOHPUrypaun
WIM [JA BCero ancambna = —g—v@. CucreMa C n CTelIeHAMH CBO-
Gonrl. CpefHee sHAUEHME KUHETHYECKOM DHEPTUM A KAKOH-IH -
60 samaHHOll KoHYUrypauy WM JJIA BCEro chaMﬁnﬂ:—g 0.
BTOpoe ROKa3aTeJBCTBO TOTO e MOJNOMeHusd. Pacnpenenenue
KAHOHMUECKOr'o aHCaMObiIs Mo KoHpurypanuu. AHcaMOaH, KAHO-

HUYeCKM pacipejeeHHble 110 Koupurypanun. AHcaMGan, Kauo-
HUYeCKH pacIpe/ielleHHble 0 CKOPOCTH.

i aBa VL IIpocrpanerBo KoRPUIypanuii ¥ XPOCTPAHCIBO CKOPOCT 2

KoudurypaunoHnasiii 00seM # CKOPOCTHO! 00BeM ABJIAITCA
nuBapuanTamu. PasmeprocTu aTuX BemmunH. [lokasaTens u koad-
dunuenr BeposTHocT! Konurypamun. Ilorasarens m Kod(-
PuumenT BepPOATHOCTM CKOpocTH. PasmepnocTa sTux Kooddu-
nenToB. CooTHOIIEHNEe MEKIY KOHPUIypAOHHEIM ¥ CKOPOCT-
HEM o6memamu. Onpepesenue dasoBoro oOwema, Kondurypa-
IMOHHOr'0 00BeMa M CKOPOCTHOro 00BeMa 0e3 ABHOrO yIOMMHA-
HUSA KOOPAMHAT.

T g a B a VIL JlaxsHeiimee uccreoBaniie cpefHAX B KAHOHAIECKOM

l‘l

AHCAMOIE CHCTOM . . . . « o * » o o o « o « « o+ o o«

Bropoe u Tperbe muddepeHmuanbHEle yPAaBHEHUA, OTHOCA-
muecd K CpeJHMM BHAYEHUAM KaHOHMUecKoro ancambas. Oxu
upeHTn4Hsl 10 ¢opMe C TEPMOTUHAMMYECKUMM yPaBHEHUAMH,
monyuenusiMn Kaaysmycom. Cpemuuit kBagpar (uoxryanmi
BHEPTUM—KAHETHYECKO! DHEPTMU—IIOTEeHIUAJILHON HHEpruH.
DI QIIOKTYAIUN HeOULYTUMBI [JIA YelOoBeYeCKOro HaloneHns
H OIIBITA, KOTJIA YHCJIO CTeneHe cBOOOAH! CHCTEMH OYeHb BEIMKO.
Cpepnuue 3Ha4YeHNA PA3INYHEX cTeneneil ouepruit. Cpepune sna-
qeHMA pasdinYHBIX CTemeHelt mioxryaumnii suepruit. Cpepnue
8HAYEHNHA, OTHOCAIMEC K CUJAM, AEHCTBYIONUM HA BHeENIHUE
rexa. O6mme GopMyIsl, OTHOCAHECA K CPEJHAM B KAHOHUYE-
ckoM auHcamoue.

dgapa VIII. O mexord>psix Ba:mHBIX (Y IRIUAX DHEPIHH CHOTEMBI
Onpepenenns. V=gdasosomy o0beMy HU/Ke IpeleabHol onep -
M =, ?:logd—: + Vg = woudurypawuonsony oduemy Hiiie

>
HpeneIbHOr0 BHAYEHHA NOTOHIMIJILION DHEPTHH &4 ¢p=
av,
dsy

av,
veHnA  KMHETHYeCKol sueprau . ¢p=l10g 5 % Brrauciue-

=log V, ==cnopocTHnMy 00BeMY HUZKE TIPETeabHOro BHA=

Hue V, u ¢, . Cpennue suavenus @ynnuuit KUHETUYEeCKO# DHep-
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rap. Buuncaenne V us V. [prbamxennne GopMy el 1A 6oas-
IIMX BHAYEHHH. Bhumciense V mam ¢ AJIA BCell CHCTEMH, KOrJa
OHM BafaHH AJsA yacTel. 'eoMeTpmUeCKoe HCTONKOBAHEE.

Tnapa IX. ®yEEnEa ¢ B EAHOHAYECKOe pacUpegelenme , . . . 106

IIpm n>2 rauboiee BepOATHOE BHAUEHNE DHEPI'HA B KAHOHH -
d 1
4eCKOM aHcaMO0Jie onpefiesifieTcs ypaBHeHHEM Ll e IIpa n>2

ds

d 1
cpegHee SBHaUeHUE EE B KQHOHAYeCKoM aHcambie PaBHO . Ipu

d 1
GombllioM n BHAYEHHE ¢, COOTBETCTBYIOLIEE 7? =5 (90), mo9TH

9KBUBAJEHTHO (He CYMTAA afATUBHOM KOHCTAHTH) CpeJHeMy IO-
KasaTeJi0 BepOATHOCTU € 00paTHHIM 3HaKoM(—v). Ilpubanxen-
HHe GOpMYJIB! AJA ¢ -+ 1 upn GoanimoM n. Ilpn GoabmoMm n pac-
npejelieHne KAaHOHMYECKOrO aHCaMOJiA mo dHeprud mpuOIusw-
TeJIbHO CIeyeT BAKOHY OMMOOK. DTO He MMEET MECTA HJIA KAaHO-
HHUYeCKOro pacnpepeienus. CpejHue B KAHOHNYeCKOM aHcaMGJe.

T'aasa X. O Tar HA3HIBAEMOM MHEPOKAHOHHYIECEOM paclpejxeie-
HAH 1m0 (a3aM, IPH EOTOPOM BCO CHCTEMBl HMEIOT OJHHAEOBYIO
BHEPIMIO . . & & v v+ & 4 ¢ ¢ 4 4 ae e e e e e ... M9

MnKrpokaHOHMYECKOe pacIpefelieHne Kak mpefedbHoe pac-
mpepeseHne, MOXYUYeHHOe PAsJIMYHEIMA crocobamu. Cpemnue 1o
MAKPOKAHOHAYECKOMY aHCAaMOGII0 BHAaYeHNA QYHKIMM KMHeTHMde-
CKO W IOTeHIMANbHON dHeprum. Ecim aBe BeIMYHHH MMEXOT
OJMHAKOBHIE CPEJHIE BHAYEHNA B KAKEOM MUKPOKAHOHUYECKOM
ancamOuxe, TO OHI MMEKT OAMHAKOBOE CpeJiHee BHAYEHNe M B KarK-
HoM KaHoHmYeckoM aHcamOie. CpegHue OO0 MHKPOKAaHOHHYECKO-
My aHcamM0ii0 BHaueHHA QYHKIMN dHepruit dacTelt CHCTEMHI.
Cpenune 3HaYeHAA yHKIM K KMHETAYECKO! 9HEPT MM YACTA CHCTE-
Mu. CpefHne BHAYeHUA BHEIIHUX CHJI B MHKDPOKAHOHMYECKOM
ancambmne. JluddepennuanbHoe ypaBHEHMe, OTHOCAIlEECA K
STHM CpPeIHHEM U uMelomiee PopMy 0CHOBHOrO fuddepeHaabHOrO
ypaBHEHAA TEPMOLMHAMUKH.

T nasBa XI. MakcoMaabHEIe H MUHAEMAJIbHEIE CBONHCTBA PA3AHYHBIX
$asoBEIX pacmpemedeHdii . . . . . . . . . ... .. .. 132

Teopems I—VI, MuanManbHble CBOJCTBA HEKOTOPHIX pacmpe-
menennit. Teopema VII. Cpepuumit moxkasaTellb IJIA BCell CUCTEMBI
N0 CpaBHEHHUIO C CYMMOIi CpeHIX IIOKaBaTeJel IJIA 4acTeii cucre-
mil. Teopema VIII. Cpepuuit moxkasaTexs Ais BCero ancamo0A mo
CPaBHEHUIO CO CPERHUMU IOKaBaTedsAMM JJIA YacTell ancamOis.
Teopema IX. PaBHoMepHoe pacupepeinenne no gasam B JH0OBIX
rpaHMLaxX faeT HauMeHbllee BHAYeHNE CpefiHero OKasaTeln Be-
POATHOCTH.

T'axasa XII. O xBamennn cucrem nm amcaMOJeil cHeTeM B TedeHMe
FIATENbHBIX IPOMEEYTEOB BPEMEHH . « - « « « . . . . . 141

ITpu KAKAX YCIAOBUAX M C KAKMMM OTPAHMYCHAAMA MEI MOMEM
ooJjlaraTh, 9T0 CUCTEMA BOBBPATHUTCA C TeUeHNeM BPEMEHH K ee Ilep-
BOHauaJbHOI (ase, 1o Kpaiineit Mepe ¢ 10001 CTenenbI0 MpubIIn -
senuA? CTpeMieHre aHCaMG6JiA M30JIMPOBAHHEIX CHCTEM K COCTOA -
HHI0 CTATMCTHYECKOT0 DABHOBECHA.
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COEPAHUE

I’z a Ba XIIl. Biuaane pa3iNyBEIX NPONECCOB HA aHCAaMGIL cmcTeM

Paasa XIV. Hecaegosanue TepMOTAHAMIYECCEAX QAHAJXOTHiL

I'maBa XV. CrcreMol, coCToaM{ue H3 MOIEEYI

Hamenenne BHEIIHMX KOOPAMHAT MOMET BHI3BATH TONLKO
yOniBanue CpefHEro IOKa3aTeld BEPOATHOCTH. DTo yGHBaHMe
MoxieT OHTB BooOIle CHEJaHO MEHee BHAYMTENbHBIM, mMyTeM
YMEHLUIEHHA CKOPOCTM MA3MEHEHHMA BHEIIHAX KOOpIMHAT.
BsaumopeiicrBue aByx aHcam0Oieil MOMET TOJIbKO YMEHBIIUTH
CYMMY MX CpeJHuX nokasateleit BepoaTHoctu. Ilpu Baaummo-
AeifiCTBMM IBYX KAaHOHWYECKH paclpefeeHHHX ancamO:eit Tor,
KoTophit umeeT Goabwumit Momyab, OyfaeT TepATh 3HEPTHIO.
IlosTopHOE B3aMMofelicTBHe MexEy KakuM-1ubo aHcamOieMm
M JpYTHMMH, pacupefeleHHLIMI KAHOHUYECKA M C OAMHAKOBBHIM
MonyieM, OyQeT CTpeMHTLCA pacupefeanTh nepseil aHcam6ib
KaHOHWYECKU U C TeM jKe CaMbIM MouyaeM. IIpouecc, aHaxoruy-
HHil nuukay KapHo. Anajlornynble Iponecch B TEPMOIMHAMHEKS.

Anpnopuoe 000CHOBaHNE TEPMOINHAMIUKN CPEJICTBAME palmo-
HalbHOlt MEXaHUKH TpeOyeT MEXaHIMYeCKNX ONpefelIeHu it TeMire-
PaTypPH! H BHTPOIUHU. Y CIOBHA, KOTOPHIM [ONHKHEl YOBAETBOPATD
olnpejeJelinble TaKUM 00pasoM BenuuMHEL. Moyiih KaHoOHMYECKO-
ro ancam6ia O i cpeHMil IOKA3aTeb BEPOATHOCTH C 06paTHHIM
8HAKOM " KaK @HAJOTY TeMIepaTypH M dHTpommu. OYHKIAH
9HEprun m ulog Vkakanagoru TeMIepaTyphl X 9HTPOIMA.

(=]
ds
QYHKIME 9HEPIuI @ M ¢ KaK QHAJOrHU TeMIepaTypH i ®HTPO-
mmn. JLoCTORHCTBA Pa3anyuHbIX cucTeM. Ecin cucrema ¢ Gonbmum
4UCJIOM CTelleHel! CBOGONE MMKDOKAHOHMUECKM pacIipefeseHa
no ¢asam, mobas oUCHBL MaJas YacTh ee MOMeT ObTh paccMa-
TpUBaEMa KaK KaHOHMYECKM pacnpepereHsad. CpabueHue eu-
HUL O ¥ 7 C eUHULAMM TeMIIEpATyPH M SHTPOLHH.

D T S

Omnpenenennsa $assl pora ¥ Pasn Bmpa. CTaTHCTHUECKOE
paBuoBecue s $a3 popa u aaa ¢as Buga. Bonbmue ancambin,
magasie ancambnu. KaHoHHMueCKM pacnpepedeHHbit Goabinoit
ancambnb. Beanumna & momkna ObTh KoHeuHoil. PaBHoBecue
OTHOCUTENBHO Npnolperenna nmorepu Moaexkya. CpexHee sHa-
YyeHue J11000ii BeJMIMHELl B KAHOHUYECKN PacnpefesieHHoM G6omb-
moM ancambme. JuddepenunanbHoe ypaBHEHME, MICHTHYHOE
1o fopme ¢ ocHOBHBIM HuddepenmanbHLIM yPABHEHHEM TEPMO-

AXHAMUKA. Cpe;mee BHAYEHHE Y YHUCIA v Karoro-nubo B3

monexyn. Cpennee sHauenme (v—v)2. CpaBHenne mokasaTemnen.
HKorpa wumcno wacTuy B cucTeMe JOMKHO GHITE paccMaTpu-
BAEMO KaK IepeMeHHoe, CPEHM It II0KA3aTellb BEPOATHOCTH Aif
$a3 poma COOTBETCTBYET DHTPOLMH,

453

163



IPEXNCIOBHE K IEPEBOJLY

Monorpadna amepuranckoro ¢Qmsmra-tcopermka Jmocaiin
Bunanapna I'm66ca (J. Willard Gibbs) «OcuorHme nprHUMDE cTa-
THCTUYECKOIl MEXaHMKN) JaBHO yiKe (Tajla KJIACCHYECKOH KHUroit,
Ilepsoe ce usnanme, Huxe cTasmee GubamorpagmaecKoii peIKOCTHIO,
610 onyb6ameosano B 1902 r. B 1905 r., yxe nocye cmeprm ee
aBTOpa, BHINEJ ee Hemenkuit mepeBox B obpaborke E. Zermelo*),
Ileproe amepmranckoe wafaHme OO0 mepenedaTano Jamb B 1928 1,
BO BTOPOM TOMe MOJIHOTo cobpaHusa coduHeHmit I'm66ca**). Ito
m3nanme OnyIo moeTropeHo B 193% r. WM ¢ 3TOro WM3JAHMA U CHCIAR
npejiaraeMeii nepesop.

Monorpapusa I'n66ca mmesa orpoMHOe 3HAYCHME AIA Pa3BUTAS
TeopeTndecKoit U3MKM, B YACTHOCTH, AJA DPasBATHA TEPMOLUHA-
MAYECKUX NPEACTABJEHNWA M NX NPNIOHEHWA K CAMEIM pasHoo0G6-
pasHuM sisneHuaM. IloaTomMy sHakoMcTBO ¢ Helt HeoGXxommmo A
Kasnoro gpusnka-reopernxa. OnHaKo ee sHaYCHNE BHIXOJUT JAJICKO
8a mpejessl COOCTBEHHO TEOPETHYCCKON (UMK W mOTOMY OHA
MHTePEeCHa W He TOJBKO NJIA (JH3MKOB-TEOPETHKOB.

B cBoeit monorpadguu I'u60c pesnaer sHaUMTEIBHEIA IIar Brepex
B DpassuTud maeil craTuctTuueckoit ¢msmrum, sapopmsiueiics B pabo-
rax Haaysmyca, DBoasumana m Maxcseana, npespamas ee
B IOCJCAOBATEJbHYI0 (JM3UYCCKYID KCHIENIHUIO.

I'n66c mccaeayeTr BOOPOC O COOTHOLIEHMM MEKAY MeEXaHmde-
CKMMM ¥ TCPMOAMHAMUYECKUMM KOHUENUWSAMA M PpaspabaTeiBaer
obunit, MOLLHEIIL METOMN, NO03BOJAKmMMNII, N0 MCHbIICH Mepe
NpHINUNAAJILHO, MCCJIEJ0BATH BCE BAKHEHIINE 33Aa4M JAHHOIO
IURKJIA.

Hanomuum, 4ro cTarncrayeckas QUanKa ABJIACTCA B CYNIHOCTH
NOCJIe/|0BATEJIbHEIM IIPOBC/ICHIEM aTOMHCTHYECKNX IPEACTaBJIeNnit
OPU 8HAJIM3C PA3INUHLIX (n3nuccKux gsicHuii. PaboTe ee ocimo-
Barejeif cTpeMATcd, KaK yKaseiBaeT I'mb0c, OOBACHNTH 33KOHEI
TePMOAWIOAMNKA, MCXOAA H3 MEXAHHYeCKNX IPefCcTaBICHWII.

*) Elementare Grundlagen der statistischen Mechanik entwickelt beson-
ders im Hinblick auf eine rationelle Begriindung der Thermodynamik von
J. Willard Gibbs. Deutsch bearbeitet von E. Zermelo, Leipzig, A. Barth, 1905.

**) Thecollected Works of J. Willard Gibbs Ph. D. LLD.in two volumes,
Longmans, Green and Co., New York, 1931.



8 1IPEOUCJIOBUE K 1IEPEBOY

Tu66c o6GoGmaer »Ty 3amady M HRAET METOJ HCCJIENOBAHUI.
OCHOBaHHHII HAa aTOMHNCTUYECKHX UPEACTABJIECHUAX, npm*o;mmii;
He TOJNBKO [JIA NCCJIeNOBAHUA TEPMOJANHAMHMYECKHX  fBICHWIl,
HO II03BOJNAKINAA PACCMOTPETh CBA3h PA3IMIHHX (U3NUECKUX
MAKPOCKOOMYECKUX CBOMCTB CO CBOMCTBAMH WHIWBUAYANLHEX,
8TOMHHX MPONECCOB, KOTOPHE, B COOTBETCTBUH ¢ DYKOBOAAMUMH
NAeAMA €ro BPEMeHM, OMNCHBAIOTCA 110 3AKOHAM KJIACCHIECKOI
MEeXaHUKH.

Ucropnaeckoe sHausenue kHUrm I'mGGca—mpesue BCEro B DTOM
OFPDOMHOM pacuIupeHuy 00JaCTM NMPABOMEDHOCTH ATOMHUCTHYECKMX
HPeCcTaBJeHUA.

AToMEHCTHYECKYE N PEACTABICHAA B COYETAHNNA ¢ TEPMOAUHAMM-
YeCKUMM ¥ IPHBONAT K (OPMYJIHMPOBKE TAaK HAa3HBAGMHIX CTaTH-
CTHIYECKUX 3a/1ad.

Taxum oGpasoM, merox I'm66ca paccMaTpHBaeT MaKPOCKOMH-
yecKMe CBOMCTBA TeJa KAK CBOWCTBA aHcaM0idg, COCTOAMEro W3.
KOJIOCCAILHOTO YMCJA OTAENHHHX ATOMHEIX OOBEKTOB, IOBEJCHNC
KOTOPHX IIOJHOCTHI0 OMKUCEIBAETC I 3aKOHAMHI KIACCUIECKO MEXaHH-
ru. ['m66c BHIACHAST, KaKkue ¢cBOlicTBA OyNeT MMETh TaKoil aHCaMOIL.
ITpn aTrom I'ub6c BHACHMI IPOMARHYIO POJIb NOHAMUS 6EPOAMHOCTUY
B 9THX mpoGieMax TeOPUM CTDPOEHWA BEMIECTBA M IIOKA3AJ, 4YTO
OHO II03BOJIAET OCYLIECTBUTH O4YeHb IIyOOKUil aHAJIW3 MAKPOCKO-
IHMYeCKUX, B YaCTHOCTH, TepPMOJIMHAMW4YecKUX cBoificTB. OH moOKa-
3aJ1 CBA3H DTUX CBOMCTB CO CPEJIHUMH CTATUCTAYECKHAME CBOHCTBAME
aHcam0Oieii W3 ATOMHEIX OOBEKTOB.

OpHaro, pu dTOM HET Pedr 0 OPMAJLHOM CBEIEHUM MAKPO-
CKONMYIECKUX CBOMCTB I@JIMKOM HA MEXaHWYECKHe CBOMCTBAa aTOMOB
n MOJeryJ. VI3sBecTHO, 4TO TEPMOAUHAMUYECKAE ITOHATUA He SBJIA-
J0TCH YHMCTO MEXAHMYeCKUMHU IHOHATHsMH. Bojee Toro, Hampmmep,
MAKPOCKONMYECKOE TOHATHE TeMIePATyPH, MCIOJIb30BAHHOE B Ka-
YeCcTBE XaPAKTEPUCTURYA JAHHOIO TeJIa, HCKInYaeT c00010 feTalpHoe
OINCAHNe MEXAHUYECKOI'0 IMOBENEHUs aTOMOB M MOJEKYJ, M3 KOTO-
PHIX cOCTOMT 3TO Teno. TpakToBKA CBOICTB TEIIA KAK YMCTO MeXa-
HMYECKO CHCTEME HECOBMECTAMA C OIpefielieHreM TeMIepaTyp s
B KAyecTBE CBOIICTBA 3TOro TeJa.

IloraATHE BEPOATHOCTH, KAK 9TO MOKET YCMOTPETh BHUMATEIbH blil
uynuraTeab I'n66ca, KAk Pas OKRA3HIBAETCA CBASAHHEIM C CYINECTBO-
BAHMEM STHX ABYX DAasJIMUHLIX ACIEKTOB OJHMAX ! TeX jKe ABJIeHuii.
Ocobennmit uaTEepec umeloT 3aMedyanus ['ub6ca o Goxpmeit peain-
HOCTH aHcaM0JA B CPABHEHHMM C YMCTO MCXAHMYECKOH KOHOENIueii
OTHeNBHOI cucTeMbl. (3aMETHM B CBSI3W ¢ BTHUM, UTO MCCIEOBAHWE
1"ib6ca mmeso Ooublioe 3HAYEHNE B BHABJICHNU DPOJHA MOHATIH
(pMOKTYaNMM IPU MCCIEOBAHAM MOJIEKYJIADHHX ABJEHHI.)

T'pomansoe 3HaueHe B BTOM IUKJIE Hjeil MMeeT OCHOBHAs
uaesa BospumMana—nHTEPOPETAPOBATL DHTPONNIO B CMBICJIE BCPOAT-
HOCTH COCTOAHHS aHCaMOId.
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HamomHuM ewie, 9To u3 00muX npobieM, BOSHUKAKIIAX B 9TOM
®Pyre NpPefcTaBIEHUR, OrPOMHYI0 WM3BECTHOCTH IOJYdYWIIa 3a/a4a
Boabnmana, T. €. NPOTHBOPEYNE, MMeIOINEecH MEKAY TePMOAMHA-
MUUecKolt HeoGpaTHMOocThI0 (¢3aKOH BO3PACTAHUA HHTDOIUMY)
I MOJHOI 06pPaTMMOCTBI0O BO BPEMEGHM BCeX UHMCTO MEXaHNUYECKAX
nponeccos («06PaTHMOCTh 3aKOHOB [BMKEHHAD). ITa npobiema
(mpaBuiIbHAS MOCTAHOBKA KOTOPOIl jocTuraercA yme m y I'm66ca
BBEICHNEM NOHATAS BEPOATHOCTH W PACCMOTPEHHEM COOTHOMICHMS
JIBYX YOOMSHYTHX ACHEKTOB) B B HAIIWM AHH 'ABIAETCHA IPEAMETOM
mHOrmx pabor. Ormermm, B 9acTHOCTH, HeJlaBHEE WCCJENOBAHUE
{1939 r.) Beiinzexepa u QyHgameHTaJbHBe PadoTH Bmprroda
n Heiimamnma (1930 m 1931 rr.).

Hecmorps Ha cBom 40 ser, moHOrpagusa I'mdbca u ceifigac eme
BECbMA AKTyalbHA. Ke muem nmpommrasn nmo4Td BCIO COBPEMEHHYIO
TeopeTndeckyio Qusmry. B camoM fese, CTATHCTHYECKHH METOH
I'mb0ca meceioBaHNA 32834 1OCPEACTROM (a30BOI0 U KOHPHArypa-
{IAOHHOr0 NPOCTPAHCTB HEHE—OCHOBHCE OpYAUe ATOMHOH M MoJje-
KyaspHoOii ¢umsurn. Hecmorpa Ha cBol 00IEM3BECTHOCTH, METOJ
{'u66ca Bce ke mMeeT O0cOoOeHHOCTH, JeJaloIhe IePBOUCTOYHUK
Be:HbMA BAKHBIM, JaiKe HECMOTPA HA OecumcJeHHOe KOJMYECTBO
KOMIMJIANNAA, BOCHPOH3BONANNX 3Ty METONUKY.

BupryosHoe omepupoBaHWe BeININHAME, OECKOHEYHO pACTY-
UIAMA, PA3yMHOe M YPE3BHYAIHO MJIOXOTBOPHOE MCIOJb30BAHVE
«HecOOCTBEHHEIX) MATeMATHUECKHUX CHMBOJIOB, KAa3ajoch OHI, He
HUMEIIMUX CMHICIA ¢ TOYRN 3PEHUA CTPOTO MATEeMaTHUYECHOM, IPeA-
¢TABIAIOT 0cobeEHOCTh KHUIrE I'm66ca. Bea cymHocTh ero mMeropa,
v0OCTBEHHO, M 3AKJII0YAETCA B MCCIESOBAHUH NOJYIAOMUXCA Ipe-
NEeJbHHX COOTHOIIEHWI Me[y BeJMYMHAMU, CTAHOBAMMMECH Oec-
KOHEYHO OOJBIINME MM HEONPeAeJIeHHHIMHU, & TaKie B HCCIef0-
BaHHY CHOCOGOB WX HOIydeHUd.

OTmeruM, HAmpPEMEp, YTO METOJ MUKPOCKOIMYECKOro aHCaMOuIdA
B CYIIHOCTH SABIAETCA—C MATEMATHYECKOI TOUKHN 3PEeHUA—IpuUMe-
HeHmeM O-QyHrnmm Jlmpama, cTapumieii HEHE CTOJb HM3BECTHOH B
KBaHTOBHIX METOJIaX, /e TeOPeTHK Bc€ BPeMA OKPY#eH OecroHed-
HOCTAAMH. JTO [eJIaeT, BMecTe ¢ TeM, KHArY JOCTATOYHO TPYAHOIA,
KaK 9TO OTMETHI B CBOE BPEMs flame Taroii Maremarnk, Kak A. Ily-
AHKApe.

B 1936 r. B namars I'mb66ca B Amepuke OwIM H3HAAHE OYEHB
LeHHEIe KOMMEHTapuH (B [BYX ToMaX) k Tpyaam I'm66¢a*). Bo BTopom
‘TOMe HWMeeTCH PAf cTareil, MMeouUX orHoumeHue K «IIpmHIUIaM”,
A UMEHHO: KpaTkmit obmenocTynHuit ouepk A. Xaasa «I'mb6c n cra-

*) «AZ Commentary on the Scientific Writings» of J. W. Gibbs in two
volumes, edited by A. Haas, Yale University Press, 1936; A. Haas, «Gibbs
and the Statistical Conception of Physics», p. 161—178; A. Haas, «The
Chief Results of Gibbs Statistical Mechanics», p. 179—296; A. Haas,

Special Commentary on Gibbs Statistical Mechanics», p. 297—460.
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THCTAYCCKAA KOHmennusa B Quamken, 3aTem «Bammedmme pesyis-
raTh craracTadeckoii MexaHukn I'm60can ero sxe m mamomen (ero
iKe) obcromrenbHeiimne xommenTapun K «IIpmammnam», mpocae-
JKOBAIOMAE IIAr 33 MIAroM Xoj paccyxpeHuit 'm66ca. K unm orcu-
JAIOTCA YATaTeJd MOHOrpagmm, jKeJalllUeé ee NPOmTYARPOBATH.

Heob6xognmo eme opHo 3amedaHme, a IMEHHO, 00 OTHOmeEHNH
meTon0B 'mb66Gca u ero npencTaBiaeHiil K HOBEIM, KBAHTOBHIM MIEAM.

Metox I'm6Gca mmeer rpomajgHoe 3HAYeHHE M JJIA IIOCJIEIHHX,
I HeJb3f IPOTHBOMOCTABJIATE KJACCHICCKYIO M KBARHTOBHE CTa-
tTactuku bosze m Qepmm, Kak 9TO 94acTO JAeENAETCH.

CrarmcrauecKue METOJH, B CMEICJE Hfell MCYMUCICHWS BEPOSAT-
HOCTell, OMHAKOBH TaM 1 3fech. Pasmmume, m npurom QyHmamen-
TaJIbHOE, OOYCJIOBJIIEHO T€M, YTO B TO BPCMA KAaK B KJIACCHUICCKOMR
CTATHCTUYECKOIl (U3UKe PeYb MAeT O COYEeTAHNHA CTATHCTUYCCHOrO
METONAa ¢ 38KOHAMH KJIACCHYECKON MeXaHuWkd (T. €. pedsb uaer
0 CTAaTUCTHYECKOM HCCJE0BAHUA aHCcamOeit, COCTOANX N3 00beR-
TOB, NONIMHAINIIUXCA 3aKOHAM KJACCUYECKO#l MeXaHUKU), B HOBOH
KBaHTOBOIl CTAaTHCTHKE PCYb HAET O NPHMEHEHHH CTAaTHCTHYECKUX
METONOB K W3yYeHMIO0 dJIeMEHTAPHHIX KBAHTOBHIX ITPONECCOB, Tede-
HUe KOTOPHX H:Yero obImero He mMMeeT ¢ 3aKOHAMH MeXaHHYCCKOro
memxeHnsa. OTcioja W MPOWCXOAMT pas3jWume MeKAy KBAHTOBOM
M RIACCHYECKOH cTarmcTmYecKoll Quamkoii.

B xBanTOBOM ciyiae MH KMeeM NPMHOWONAJBLHOE OTpaHMYe-
HHE BO3MOMKHOCTH IOCIENOBATEIBHOr0 IPMMEHEHHS KIACCHYECHUX
HOHATUI (B TOM 9uCae U CTATUCTUYECKUX), IPWA JIOTHYECKA-IOCIEe-
nosaTelbHOIT OopMYINTPOBKe (U3HUIECKUX 3aKOHOMEPHOCTel, CMEICR
KOTOPOTO MOWeT OHTh BEIICHEH QHAJIW30M HMEMUXCA B DTOM
caydae m3meHeHmit (mpmHIun pomoinmteiabvHoctu H. Bopa).

OgueHb WHTEPECHHIM IIPUMEPOM MOKET CAYHHTL HpoGiIeMa Bh-
quciaeHnsa (IIOKTyanuii d9HePrMM JJA KBAHTOBOW CHCTEMHI, Pac-
cmoTtpenHaa B. TI'efienGeproM, ImokasaBulmM, YTO IOCIE0BATENb-
Has IOCTAaHOBKA 83Ja4YM BHABJIAET NPUHOMNONAJBLHYI0 HECOBMECT-
HOCTB KJIaCCMUYECKOil cCXeMHl pacdeTa, IPeAmoJIaralomeit MulCAeHHOE
BHJeJeHue HeDodbLoro o6hemMa B Telde, RIS KOTODPOTrO ompefe-
ada0Tcd QAOKTyanuu, ¢ KBAaHTOBOU ITocTaHOBKOi 3apgaum, Ooxee
COOTBeTCTBYIOMICIT HEeiCTBNTENLHOCTH, DM KOTOPOH cJaeayer Mpo-
BOJAATHh NPHHIOANNAJIbHOE Pa3aWdne Me/KIAY MEICIACHHHIM BEIZEJIe-
HOAEM B3TOro o0beMa M BHII€JIEHHCM, -BEHDAKAIIUMCA H3MepDeHHEeM
8HA4YeHH# COOTBETCTBYIOMNX BEJMYMH. ‘

B cBasm ¢ KBaHTOBOII mpoOJeMaTWKONl WHTEPECHO OTMETHTL
nponnnaTeasHocTs I'mb6ca. Tak, CH oTMeuaer, uTo ‘MCTOJ BEheT
K 3aTDYAHEHAAM B NPAMEHEHNH K CYCTeMaM ¢ OECKOHCYHEIM YHCJIIOM
cTencHeit cBOOO/EI. DTO KAK Pa3 TPYAHOCTH COBPEMCHHOM KBAaHTOBOH
reopun. Jlamee, oH oOpamaeTr ocoboe BHEM@HME Ha BayKHOCTE
Bompoca 00 HMACHTHYHOCTH YaCTUIN. OTO ONATH-TAKA—O[HA M3
BaKHeHmEAX npobieM KBaHTOBOI crarucTmku. HakoHem, oH oTMe-
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4aeT TPYAHOCTH C YI€TOM BHYTPCHHHX CTeneHei cBoGob, 9T0 TAKKe
SIBJISJIOCH OJJHEM M3 OCHOBHEIX BOIPOCOB B I'OAHI CO3IaHNH KBAHTOBOM
reopnd. B KHMre ouenp MHOTO MCJKHMX 3aMEYaHMil, HMEIOIAX
foJbIIoif MHTEPEC G KBAHTOBUII TOYKN BpeHud.

Obpamasace K BONpocaM, CBA3AHHEIM C ICDPCBOAOM, NDEK.e
BCEI'0 JOJKHO OTMETHTh HEOGHKHOBEHHYI0 CTO TDPYAHOCTH, NIPO-
ACTEeKA0MmY0 m3-3a cThaaA kHurn. CTnap KHUrm OJaM3oR R CTEHO-
rpaMMaM JeKnuii ¥ ero o4cHs TPYAHO, MOYTH. HEBO3MOKHO, COXpa-
HUTH B mepeBofc. BerpewaoTcs (pastl—u AOBOJBHO 9YaCTO—JJIA-
HOIO B moJycrpannnsl. MHoro umcto pasroBopunx oboporos. Ilepe-
naga BceX 9THX ocobeHHOCTeii B nepesoje cpaedasa Ow ero
BecbMa BEIYYDHHM H BBeJaa Owh ueprsl, He npucymue I'm66cy B
opuruHae.

B cBsA3M ¢ 9THMH TPYAHOCTAMH NEPEBONYAK BechMa 00g3aH
nomomu U. M. TopsroBoii, npunspmeil yuacTue B mepeBoje HEKO-
TOPLIX IJIaB, & TAK/Ke BHUMATEJbIO CBCPHBIICII TEKCT nEpPEBOAA
¢ TEKCTOM QHIJIMHCKOro MOAJVHHNKA, ¢ NEJIbI0 BO3MOIKIIO GOJIBIIEro
apubJnKeHNs NePBOro KO BTOPOMY.

Hasee, nepesoaunk o6Gs3an Goasmoit momompio . I'. Amna-
HMAMWBNIN, J06e3Ho B3ABMIEMY HA ceOd TPy MPOCMOTPCTH YIOMA-
mapmuecs Beime Kommentapnu A. Xaasa k «[Ipunoumanm n BrecTn
B TEKCT PYCCKOro mnepeBofia Bce HEOOXOAWMEHIC NCOPABJICHNAA.

Hoxmop dusuro-mamemamuveckur Hayk

Mocxksa K. Huxoavckuii
80 soAGpa 1940 r.



NPETHCIOBHE

OOryHOI TOYKOIl 3PEHNA B M3Y4eHWN MEXAHUKM FABJIACTCH Ta,
NP KOTOPOH BHMMAaHHC HANPaBIEHO, MJIaBHHEIM 006pa3oM, Ha mM3Me-
HEeHHUs, NPOUCXOAAINye ¢ TedeHWEeM BpPEeMeHH B J[@HHOI cucTeMe.
OcHOBHOII nPOGIEMOl ABIACTCA ONPEAEICHHE COCTOHHUA CHUCTEME!
10 OTHOIIEHWIO K CKOPOCTAM I KOHQUrypanun B mo0oit Tpebyemsri
MOMEHT, €cJIi € COCTOAHME B DTHX OTHONICHUAX OLIJIO 3aaHO I
HEKOTOPOI'0 OmDEJeJIEHHOI'0 MOMEHTa BPCMCHN M OCHOBHEHE ypas-
HEHNA BHIPAMKAIOT M3MEHEHUA, HENPEPHIBHO ITPOMCXOAAIIAC B CH-
creme. MceaemoBanus TaKOTO DPOJA 9ACTO YIPOMATCA ITyTEM
PacCMOTDEHUsST WHHIX COCTOAHMII CHCTEMEl, IIOMHMO TeX, gepes
KOTOpEIE OHA AEHACTBUTEJIPHO MM IO TPEJIOJOKEHHI0 HPOXOMANT;
HO Halle BHAMAHWMe OOBYHO He BBEIXOANT 32 LpPEJeJs COCTOSHWIA,
0ECKOHEYHO MAJI0 OTIMYAIIINXCSH OT TeX, KOTODPHE PaccMaTpHBa-
I0TCA KaR JeiCTBUTEJILHEIE.

JJs HEKOTODHIX HeJeil, OAHAKO, KEIATEJHHO NPHUHATL Goee
IUPOKY0 TOUKY 3peHHA. Mu Moixem mpepcrasuts cebe GoJbImoe
9HUCJI0 CUCTEM ORMHAKOBOM IMPUPOALI, HO PA3INYHEIX M0 KCHPATYypa-
MUAM B CKOPOCTAM, KOTODHIMHA OHHU 00Jafal0T B JAHHLIA MOMEHT,
M Da3JIMYHHX HE TOJBKO OECKOHEYHO MAajo, HO TAK, 4TO OXBATH-
BAETC A RAMKIAA MbICIUMAaA KOMOHANNA KORPUTypannii u cKopocTeit,
IIpm srom MBI mMoskeM mocTaBmTh cebe sanageil He TPOCJIIEKABATE
OIPeReJeHHYI0 CHCTEMY 4depe3 BCI0 IOCJEe[{OBATENbHOCTh €€ KOH-
durypammit, a ycTaHOBUTH, KaK OyAeT pacopefesieHo BCE YHCII0
CHCTeM Me: Iy PasiINIHEIMA BO3MOKHEIMHA ROHQUIYDAUNAMA U CKO-
pocTamu B J000if TpeOyeMsli MOMEHT, ecil TaRoe PacmpecieHne
OBLTO BAJAHO A KAKOI0-Iu60 MoMeHTa BpemMeHH. O CHOBHHIM ypas-
HeHWeM [pU TAKOM WHCCJEJOBAHUM ABIACTCA YPAaBHEHME, [AlOICce
CKOPOCTh WM3MEHEHMS YMCJA CHCTEM, 3AKIIOYEHHHIX BHYTPH Ompe-
TeJEeHHEX MAJHX TPaHAN KOHQATYPAul I CKOPOCTH,

Tarxue mccmemoBaHnAa MawCBEJII HA3HBAI CMAMUCMUNECKRM .
OHn npmHanme:xarT K OTPACIM MEX3HNKH, 06A32aHHON CBOMM MPO-
MCXOGHNEM CTDPeMJIEHNI0 O0BACHUTH BAKOHH TePMOAMHAMURI,
HCXOAA W3 MEXaHMYCCKHX NPUHINUNOB, WM OCHOBAHHOX, IJIABHEIM
obpazom, Kuaysmycom, Marcsemmom m Boasnmanom. Ilepsric
MCCIIeOBAHMUSA B 8TOl 001acTH OblIM B JCHCTBATEIHLHOCTH HECKOMIL-
KO YiKe, 9eM ONMNCAHO BHIIIE, MO0 OHU MIPUMEHAINCH CKOPEe K 9acTil-
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IaM CHUCTEMH], 4eM K HE3aBHCHMHIM CHcTeMaM. B paupHeiimem cTa-
THCTHYECKHE MCCIeAOBAHMNA OBIIM pacupocTPaBeHH Ha $asw (mim
COCTOSIHEA 110 KOHQUIypamumMm M CKOPOCTH), CMEHAIIAE OfHA
ADPYryi B aHHOH cmcTeMe ¢ TedeHMeM BpemeHH. flBHoe paccmo-
TpeHne GOJIBIIOr0 YMCJA CHCTEM, WX pacmpejeseHusa mo ¢asam
1 IDOCTOSAHCTBA WM M3MEHEHWSI BTOr0 pacupefiesieHHsl ¢ TedeHneM
BpPEMEHN BIEPBHE EBCTPEYAETCS, BEPOATHO, B cTaThe bDoabmMana
«Zusammenhang zwischen den Sdtzen iiber das Verhalten mehr-
atomiger Gasmolekiile mit Jakobi's Prinzip des letzten Multipli-
kators» (1871).

Ho, HecMoTpsa Ha TO, 9TO' CTATHCTRYECKAS MEXAHUKA HCTOPUYE-
CKE 00s32HA CBOMM BOBHMKHOBEHHEM HCCIEJOBAHNAM B obmacTm
TEPMOAVHAMUKN, OHA, OYEBUJHO, B BEICOKOH Mepe 3aciy:RuBaer
HE3aBUCIMOTO PA3BUTHA KAaK B CUJIY DIETaHTHOCTH M IPOCTOTH ee
NPYHIAOOB, TAK ¥ HOTOMY, 9TO OHA NPWBOJIKAT K HOBHIM PE3yIbTATAM
7 OPOJMBAET HOBHIA CEET HA cTaphleé MCTHHH B 00JacTAX, coBep-
OIEHHO YYHAHX TepMopuHamuee. Hpome TOro, caMocTOATEILHOE
HOCTPOEHME DTOIl OTPACIN MEXAHUKH, MOBHANMOMY, IPE0CTaBIACT
HAUJIYYIIYI0 OCHOBY JUJIA M3YYeHUA PANMOHAIBHOM TePMOANHAMAKY
H MOJICKYJAPHOH MEXaHNKH.

3aKOHH TEPMOAVHAMEKY, ONpejeJeHHEE JMINDHIECKHA, BH-
pasKaT npudAM3ATESIbHOe I BEPOATHOE IOBEJEHHE CHCTEM, COCTO-
AMEUX N3 00JBUIOr0 YMCJIA YACTUI, WJiH, TOYHEE, OHM BHPAKAIOT
38KCHEI MEX2HMKY NOJO0HEIX CUCTeM TaK, KAK CHU NPeficTaBIAITC A
CyIecTBaM, He 06JafaomuM JOCTATOYHON TOHKOCTBHI0O BOCIPHUATHS
AJ8 Toro, 4ro0H OIEHHBATH BEJWYMHE NOPSAAKA TeX, KOTOpHE
OTHOCATCSA K OTJEJNBHHM YacTHNAM, H HE MOTYI(AM NOBTOPATH
CBOHW ONHTH HACTOJBKO 9YacTO, yTOOH MOJYd4uTh Kakue OH TO HU
ORIO Pe3yIBTATH, KPpoMe Hambosee LePOATHHX. SAKCHEL CTATHCTH-
9eCKOii MeXaHUKN NPUMEHNMEl K KOHCEPBAaTHBHEIM CHCTEMaM C JII0-
OBIM 4UCJIOM cTeneHeit ¢cBOOONE M ABJIAIOTCH TOYHHMH. JTO He 3HA-
9MT, 4YTO BT 33KCHE TPYAHEE YCTAHOBHUTDH, HEKEIM NPUOIMKEHHEC
33KOHB JIJA CHUCTEM ¢ O4YeHb OOJLIINM YICJIOM CTermeHeil ¢BoOOnLI
U I CIenMaIbHEIX KIaccoB TaruX cucreM. Cropee BepHO 00paT-
HOe, TAK KaK Haule BHUMAHWE HE OTBJIEKAETCH 0T TOro, YTO CyUie-
CTECHHO O0YCJOBIEHO OCCOEHHOCTAMM PACCMATPHBAEMON CHCTEMEI,
B MB HE BHHYKIEHB V/OBIETBODUTHCH NPEANOJNOKEHNEM, dTO
oderT BeamumH M 00CTOATENBCTB, KOTOPHIMH MHl TpeHeOGpersnm,
B IOJYYeHHOM DesyJbTaTe MOMHO OyJeT Tak:e He NPUHUMATH
BO BHEMAaHNE. 33aK0HB TPMOIUHAMAKH JIETKO MOT'YT OBITH MOIYYeHE
73 OPHHINANOB CTATHCTHYECKO MEX8HIKM, HEMOJHEIM BHDAKeHUEM
KOTODHIX OHM HABJSIOTCA, HO CAMHM OHHM SABIAKTCA, IIOMAIYI,
HECKOJBKO CIENHM MPOBOHUKOM B HAIINX NOMCKAX 9TAX 3aKOHOB.
B oarom, BepoATHO, IiaBHAA NPUYINHA MEJIIGHHOCTH PasBUTHA
PanuMOHANBHOR TEPMOJMHAMUKY, KOHTDACTUPYMOmeil ¢ OHCTPEM
BHBOJIOM CJIeICTBNII M3 ee DMOMPHUYECKNX 3aKOHOB. K sTromy HeoO-
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Xoxumo npaGaBATh, YTO DANMOHAJILHAA OCHOBA TEPMOJUHAMERM
OTHOCHJIACh K OTPACJM MEXAHHKHM, OCHOBHHE HOHATHS, NPAHIMIH
B XapaKTepHHIE ONePanu| KOTOPOli OHyIA PABHO HENPUBHIMHE HCCJIS-
fioBaTeisaM, paboraBmmM B 00JacTH MEXaHHUKH.

Mu MoskeM, ciegoBaTeIbHO, OHTH [ICCTATOYHO YBEDPEHHHIMH,
9TO HHAYTO TAaK HE cmocoOcTByeT sCHOMY HOOHHMAHMIO CBS3H Tep-
MOJIMHAMMKY ¢ PAUOHATHHOK MEXAHMKOM I MCTOJKOBAHMIO HAGJIO-
JAaeMHX MBJCHUA ¢ TOYKU 3pEeHHUA MOJICKYJADHOr0 CTPOCHHA Tell,
KaK U3ydeHne OCHOBHHIX MOHATHIT ¥ OPAHIUIOB TOr'O OTAEJa MeXa-
HOKHA, KOTODOMY TEDMOAMHAMHKA OCOOEHHO POJCTBEHHA.

Boaee Toro, mu msberaeM cepbesHeHmnx sarpynHeHuil, KOrfa,
OTKAa3HBasACh OT MONHTKA OYEPTHTHh I'MOOTE3Y O CTPOEHMH MaTepH-
QJIBHBIX TeJ, MH TIOJb3YCMCA CTATHCTHYECKAMU WCCIEA0BaHUAMHE
KaK OTPacibio pauoHAIbHOM MexaHunxu. B macroAmeii cranuu pas-
BATHA HayKH €Ba JU BO3MOKHO [aTh AMHAMHUYECKYIO TEOPHUIO MO-
JeRYJAPHOr0o AeiicTBAA, OXBAaTHBAOIIYI0 SABJICHUA TePMOAMIIAMH-
KU, H3Jy4eHNA U dJIEKTPUYECKNEe SIBJICHHsA, COMYTCTBYOMMAE COoeRu-
HeHui0 atomoB. OnHaKo, BcARAsA TeOopHd, KOTODAaA He NPHHAMAET
BO BHAMAHUE BC€X 3THX fABJICHUII, OYeBHU[HO, ABJIACTCSA HEMOJHO-
nerHo#. [laxe ecam Mel OTPAaHMYMM Hamle BHUMAHNE ABHO TEPMO-
AVHAMAYECKUMHY fABJICHUAMH, MK He M30erHeM 3aTPy/IHEHNl B TAKOM
IPOCTOM BOIpOCe, KAK YMCJIO0 cTerneHeil cBOOOAE ABYaTOMHOrO I'a3a.
Xopomo HM3BECTHO, 9TO XOTA TEOPUA NPHOACHBAET KAMIO0M MOJe-
KYJe rasa mecThb cTerneHeif ¢cBOOOMH, HAIIA ONKTHL ¢ TENJI0EMKOCTHIO
IPHBOAAT K ydeTy He Gojsee 4em mnsATH cremeHeif. Homeamo, Tor,
KTO OCHOBHBAST CBOI pPaboTy Ha rmmoresax, KAacaloMmMuUxcsa CTPO-
€HHA MaTepud, CTOMT HAa HEHANeKHOM (QYyHAAMEHTe.

3aTpynHEHAA BTOTO POfia yAep/Kajd apTOPa OT MONKTOK 00%-
SICHeHAs TailH NPHPOJH M 3aCTABWIH €r0 yHAOBJIETBOPHThCH 00Ji08
CKPOMHOIi 3afadelfl BHIBOJA HEKOTOPHX 0Oojiee OYEBHNHEIX IIOJIO-
JKEHMiA, OTHOCAIMMXCA K CTaTHCTHMYECKON oTpacil MeXaHHKH.
Ilpm atom apech y:Ke He MOKeT OHTH OmMMOKM ¢ TOYKA 3PEHAA
COrJIacHd rumoTes ¢ axTaMd mpupofsi, m60 B STOM OTHOIICHHA
HOYEero ¥ He npeAmoJaraerca. EauHcTBeHHOM ommbKoif, B KOTO-
PYIO MOKHO BHAacTh, ABJAETCA HEAOCTATOYHOE corjiacme Mempy
OPEeAOOCHIKAMA M BHIBOJaMH, a BTOr0, IPM HEKOTOPOIl OCTOPOK-
HOCTH, MOKHO HAJIeATHCA B OCHOBHOM mn30eKaTh.

IIpeaMeroM HacToAmel KHATM ABJIAIOTCA B 3HAYMTCJILHOM Mepe
Pe3yJbTaTH, MOJy4YeHHHE YIOMAHYTHMH BHIIE HMCCJIENOBATEJIAMH,
XOTs TOYKA 3PEHHA M PAcHOJIOEeHNe MaTepnaia MOryT OnTh OTIRY-
HEMH. JTH Pe3yJbTaTH, MpefJaraeMble HaMd IATATeJI0 ONUH 3&
IDYrUM B MOPAAKE UX OTKPHTHSA, B X NEPBOHAYAJIHLHOM H310KCHAR
no HeoOXopuMocTh He OHIA PACHOJNOeHH Hambojee JIOTHIHEIM
obpasoM.

B nepsoit riaBe MH paccMaTpHBaéM YIOMAHYTYIO YiHe 00mym
opoGiaeMy ¥ HaXOfUM COOTHOMEHHE, KOTOpoe MoieT OHTh HA3BANO
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OCHOBHHIM YDAaEBHEHHEM CTaTHCTHYeCKON Mexamwkm. YacTHENA ciry-
qaii 9TOro yPaBHEHASA MACT YCIOBHE CTATUCTHIECKOTO DABHOBECHS,
T. €. yCJOBME, KOTODPOMY [IOJUKHO YHNOBJETBODATH pacmpefiesicHne
cEcTeM 1o §asaM AJid TOro, YToOH pacnpesiesieHne ORJII0 mOCTOAHHLIM,
B 06meM ciydae oCHOEHOE ypaBHEHME JONYCKAaeT WHTETPHPOBAHAE,
8 pesyJbTaTe KOTOPOr0 MH MOJYyYaeM NIDWHONN, KOTOPHIA, B 8aBH-
CHMOCTH OT TOYKU 3DEHHf, ¢ KaKOfl OH PaccMaTpPHBACTCHA, MOKHO
BHPAaKaTh Pa3lNYHO — KaK NPUHNIWI cOXPaHEHNA (as3oBoil mior-
"octa, ¢aszoBoro obremMa mam BEePOATHOCTH (asH.

Bo sBTOpOif rIaBe MH DpUMEHAEM 3TOT NPMHIHMI COXPAHEHNA
BeposATHOcTH $ask K TeopHH omuOOK BHYMCJIEHHHX (a3 CHCTEMH,
KOTfa onpefesieHEe NPOM3BOJLHHX NOCTOSHHHX WHTErDAIbHEX
ypaBHeHUii *) sABJIACTCA COMHUTENbHHM. B 5TOM NPHJIOHCHAA MEI
He BHXOAEM N3 npefesoB oOnuHHX npubiwmixeHnit. Jlpyramn cio-
BaMH, MH C0YeTaeM NPFHONN COXPAHEHAA BEPOATHOCTH a3k, ABIA-
omuiicA TOYHHM, ¢ TeMH NPROIMHEHHHMA COOTHOIIEHUSAMH, KOTO-
pHe OOHYHO NPHHAMAIOTCA B (TEOPHH OMMUGOKRY.

B rperseit raape MH npAMEHAEM NIPUHIAN COXPaHEHAA a30BOI0
o6rema K mHTer pupoBaHmio fuddepeHnUNATLHNX ypaPHeHNIT BN e~
aud. TaxknaM-06paszoM, kKak nokaszad boapnMaH, ME DOJYy9aeM ¢mOC-
AepHuil MHO:EETENBY fAK0OM. :

B weTseproil M nociefyOmMuUX riIaBax MH BO3BPAMIaeMcs K pac-
CMOTPEHHIO CTATACTHYECKOTO0 PACHOBECHA M COCPE0TOYMBACM HAIe
BHEMaHHE HA KCHCCDBSTMEHHX CcHcTeMaX. MH paccmarpmBaeM
B ocoGcHHOCTH aHCam0am cHcTeM, B KOTOPHX IOKAa3areisb (WiIm
aorapudM) BepoaTHOCTH (asH ABIAETCH JRHeHHoH §yHKOuUeH
sHeprmm. 9TO pacnpejeseHre, Gaarofapa ero ocoGeHHOMY sHade-
HUI0O B TEODHMH CTATHCTHIECKOT'O DABHOEBECHHA, A PEMHJICA HA3BaTh
KGHOHUYECKUM, & [eJIATe] b DHEPIHH — MOOyJem PacnpefieseHusd.
Monyam amcambieit mmeioT cciicTBa, @HAJOIAYHHE TEMIeparype,
B CIJTYy TOTO, 4TO PAaBEeHCTBO MOAYJeH SIBIAETCA YCJIOBHEM PABHO-
BECHS 10 OTHOIMEHMIO K 0OMeHY DHePrun, KOrja TaKoll oGMeH ABIseT-
¢S BO3MOJKHEIM.

Mu naxopmM puddepeRnmanbHce YparHeHEE, OTHOCHIIEECH
R CPEJIHNM 3HAYEHUAM N0 ancambiio n nueHTHGHOE m0 JopMe ¢ OCHOB-
BHM uddepeHnnaJbHEM YPArHEHNEM TePMOANHAMEKH, NPHYEM
cpepHmii NOKa3aTesb BePOATHOCTH Gass ¢ 0OpaTHHM SHAKOM COOT-
BETCTBYET PHTDONMH M MOAYJb — TEeMIepaType.

Haa cpepHero kBagpaTa QIIOKTyanwii SHEPrAE MH HAXO[UM
BHDajKeHHe, MCcYe3aiome Majice IO CPAEHEeHHIO ¢ KBAagpaToOM cpef-
Heli SHeprmm, KOrJa 4YHCJIO CcTenmeHell cBOGONH HeonpefeseHHO
BO3pacTaer. AHcamMGab cHCTEM, B KOTOPOM 9YHCIO cTencHeil cBoGoam
TOro e NOPAAKA, YTO M YHCJIO MOJEKYJ B TeJaX, ¢ KOTOPHMHA MH

*) I'mG6c ynoTpebaser TEpMUH ¢MHTErpajbHbe ypaBHEHAAD BMECTO o6 -
WPHEHATOrO Cefiyac TepMHHA «MHTErpasn ypaBHeHHs». (II pum. nep.)
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OKCIEPUMEHTHUDYEM, NPU KAHOHUUECKOM PACIPe/IeCHIM ITOKAMET
gesiopeveckoMy HabmopgeHnio aHcamOiaem cuctem, 00I8/Ia0MBAX
OJIMHAKOBOII 9HEepIrumeii.

IIpn pansueitmenm Pas3BLTUU TEMHBI MBl BCTPEYAEMCA U ¢ JPYIrUMA
BEJIMYMHAMHY, KOTOPHE TP OYeHb GOJIBIIOM YNCe cTeneHeil cBo0o/m
B OCHOBHOM COBII3Ja10T ¢ MOZYJeM M ¢ CPeJ(HUM IIOKA3aTejeM Bepo-
ATHOCTH KAaHOHUYECKOTO aHcamOIIsa, B3ATHM ¢ OOpaTHHIM SHAKOM,
M KOTODPHIE, CJEeA0BaTeJbHO, TAKIKE MOMKHO CYNWTATh COOTBETCTEBY-
omumu TemMneparype u sarponnd. OpHAKO, €CJH YHCJO CTeNeHei
¢BOGOJE He OYEHBb BEJNKO, TO COOTBEICTBUE HBJISETCH HEMOJHHIM
11 BBEJGHME DTHX BEJIUYMH He NMEeT HUKAKMX OCHOBAHWM KpPOME
TOr0, YTO OHO MOT'YT CUNTATHCA 0OJIee MPOCTEIMA IO ONPEJCJICHHIO,
Hesie M BeJUYWHH, yrnoMaAHyTsle Brme. B rizase X1V sTo mccie-
JloBaHHe TEPMOLUMHAMUYECKHX AHAJOTMII DPasBUBAETCH HECKOJBKO
nogpobHee.

Hawxorern, B raase XV npeasgynine peayIbTaTs IO{BEPraIOTC A
HEKOTOPOMY BUOU3MEHEHNI0, He0OXOAMMOMY, KOTJa MBI PaccMaT-
PHBaEM CHCTEMH, COCTOAINWE N3 COBEPIIEHHO IIOXOCHEIX YacTAL
HIIN [aKe M3 9acTUI HeCKOJILKUX POROB, €CM TOJLKO BCE YaCTAIE
KKIOr0 POAA COBEPIIEHHO MOAOOHEL APYT APYry, U KOIAa OfHNM
W3 IOJJIeKAMNX PACCMOTPEHUI0 W3MEHEHHil ABIAETCH M3MEHEHUe
YHceN YaCTHI PAa3JWIHEIX POMOB, CONEPIKAIIMXCA B CHCTEME. ITO
MPe/moIoKeHNe ecTeCTBeHHO OHUI0 Obl BBECTH DPaHbme, ecad O
Hamieifi [eJbi0 ABJIANOCH OPOCTO BHPAMCHNE 3aKOHOB IIPUPOAH.
Ham noxasanocs, OfHAKO, KEJATeJbLHHIM| UeTKO OT[EIHATH YACTA
TEPMOJNHAMAYECKIE 3aKOHE OT TeX MX CIeNuaIbHHX MOAUGARALHIA,
KOTODHIE OTHOCATCA CKODee K TeOPWH CBOWCTB BeIecTBA.

Hoswe.B.T.
Heio-XsBex, mexaéps 1901



'TABA I
OBIMHE NMOHATHS. NPHHIUI COXPAHEHIA
®A30BOT0 OBHEMA

M Gynem mombBOBATHCA TaMHIBTOHOBOI (OpMOlF ypaBHEHMIA
JBUIKCHNA CHCTEMBl € 7 CTemeHAMH CBOGOALI, 000SHAYMB uyepes

915 -+ +, 9n (00OOIMPHARIE) KOOPAMHATEL, Yepes ¢,, .. ., q, (06obmen-
HblE) CROPOCTH W 4Yepes

F,dg,+F,dg,+ ...+ Fpdyg, )

padory cui. Hasosem seaumuunst F, ... F, (oGo0umenHsMn)
CAAMA, & BeIMIUHHL ), - .., P,, ONpefieldeHHble yPABHEHUAMA

Ozp dep .
== — 0 — = DRI 2
Mg PeTgasee (2)

rie ¢, o0osHAYAaeT KUHETUYECKYIO SHEPIrHMI0 CHCTEMEH, HAB30BEM
{obo0mennsiMn) mMmyabcaMu. KuHeTHYecKas DHEPIHA PaccMaTpH-
BaeTcA 3AeCh Kak (PYHKOUA CKopocreir m kooppmuar. Mer Gymem
OOLIYHO paccMaTpuUBaTh ee KaK (DYHKIMIO MMIOYJbCOB M KOOpPH -
HaT*) M moaTOMy OGO3HaYaeM ee uepes :,. JT0 He Gymer Memarsh
HaM ynorpebdaATh B clydae HeOOXOAMMOCTH M Takrue (OpMYJIH,
KaK (2), B KOTOpPOil JI0CTATOYHO FACHO, YTO KEHETHIECKAA dHEPrus

paccmarpuBaercd Kak QypknuAa ¢ m ¢. ONHAKO, B BHPAKEHHAX,

o
LONOGHEX —2 |
99

KIHETUYECKasl JHEprusa Bcerfa paccMaTpuBaerca nph pupdepen-
fupoBaHnmn kak QyRknus p u g. Tawxum obpasoM,

rjie 3HaMeHaTeab He II03BOJAET PEIINTh BOIIPOC,

©__Osp - Gsp ..
fh-—a—ql, D= @‘1+Fn“‘ 3)

*) ¥YmorpebileHue B KauyeCTBE He3aBHCHMEIX HEePeMEHHBHIX HMIYJIbLCOB
BMECTO CKOPOCTe I XapaKTepHo A MeToxa I'aMMIbTOHA I Coo0IiaeT ero ypas-
HEHUAM [[BUAEHUSA 0COOEHHO IPOCTO BUA. MBI y BUAUM, UTO OCHOBHbIE IOHATHA
CTATHCTHYECKOll MEXAaHMKHU ompefelAlTcA Hambolee IPOCTO M BHPAMKAKNTCA
B HamOosee mpocToil Qopme, eciM MOIBBOBATHCA [IJIA OMUCAHUA COCTOAHUA
CHUCTEMBl HIMIIyJIbCAMH HAPALY C KOOPAMHATAMIH.
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ITA ypaBHCHHA COpaBefAauwBHl IA JOOHX cmia. Ecam cmas KoB-
CEePBATUBHEI, JAPYIAMM CJOBaMH, CCIM BHpameHue (1) apasercs
TOYHLIM AuddepeHnua;oM, TO MBI MOFEM INOJOHUTH
ds ds
g g
Fo=—30, Fo=—3,.., (%)
rue e, — QyEKOMA KOOPAMHAT, KOTOPYIO MH Ha30BEM IIOTEHIAAIb-
HOli omeprue#t cmcremu. Ecam Mur 0603H39HM IOJHYIO 9HEPIWIC
9epes &, TO '

e=¢e,t ¢, (5}
¥ ypaBHenusa (3) MOTyT GLITh HANECAHH B BHje
. Js . ds
=G 1= g (6}

[lorennnansHas dHeprma e, MOMET BaBHUCETh, KPOME KOODPIWHAT
gy, --+,qn, €Me H OT APYrHX mepeMeHHnX. Yacto Mm Oynem
JOIYCKaTh BaBHCAMOCTbL OT KOODAWHAT BHEIIHMX TeX, KOTOPHIE
MBl 0603Ha4UM 4cpe3 @,, d,, ... TOrfla Mol IOXyYMM IIOJTHOE
BHpaskeHne AndpepeHnuana IOTEHNUANLHON oHeprum®) B BOJE

deg= —F,dg,— ... —F,dq,— A, da,— A, da,— ... (7)

rie A,, A,, ... npexcraBagioT co6oit cmiu (B 0606meRHOM
CMEICIE), C KOTOPHIMH CHCTEMAa BO3NeHCTByeT HAa BHEINHEE Teia
Jlaa momHO#t sHePrmM e MH HOIYdHM

E“;:él dp,+ .:. -}-q.ndp.n——l'hdql— te
v e __pndqn_Aldal——A,dag— o« (8;’

HeobxonuMo BaMCTHTE, 9TO KMHETHYCCKAsl DHEPIEA &, B Hambonee
obmeM Cciyd aeé ABIACTCA KBaJApPaTHYHOI quHKIIHeﬁ p (manm q)
cofiepsrameil TaKKe M ¢, HO He d; UTO NOTCHNMAJLHAA DHEpPIus,
KOr/la OHa CYINECTBYET, SIBJIACTCH q)yrmuneﬁ ¢ ¥ a | 970 NONHAR
9HEPrus, KOrfla OHA CYILCCTBYeT, ABIAETCA (yHKUme#d oT p

. . Os
(m1m q), ¢ u.a. B BHpamenuAx, MOROOHEX g, B HaUeCcTBE Heda-
. 1

BHCEMHEIX IIepeMCHHHX OepyTcs p, a He @, Kak 9TO yiKe OLuIc
YCTAaHOBIEHO MuA KpHETHYECKoii sHeprum.

ITpencraBum cebe Gonbmoe 9YNCIO HC33BNCWMHIX CHCTEM, TOMK-
AeCTBEHHHIX II0 IPUpOAE, HO PABIMUHHX IO (ase, T. e. IO KOH-

*) BameruM, uTO XOTH MBI W HAa3HIBAeM €, MOTeHIAILHON BREpPTHelt pac-
CMAaTPUBAEMOIl CUCTEME!, B IeHCTBUTEIBHOCTH OHA ONPEENAETCA TAKAM 00pa«
BOM, YTO BKJIOYAeT TaKHe DHEPTHI0, KOTOPYIO MOKHO HABBATh B3BAMMHOM! dHEp-
THell CUCTEMBl M BHEIIHHUX TeJl.
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$uarypanuam m cropoctam. Cmisl mpenmosaraioTcs OIpeflelleH-
HEIMI AJIA KaKAO# cHcTEeMBl II0 OJHOMY U TOMY jKe BAKOHY
u ABIAKNTCA (YHKIUAME TOIABKO KOODAUHAT CHCTEMHI §, --.,{n
wIn, KpoMe Toro, eiie KOOPAMHAT @,, d,, ... TeX WIA NHEX
BHEIMHUX TEJ, NMPHUYEM HEO5I3aTeAbHO, YyToOH OHM MOIJIH OHTH
BHBe/AeHH N3 CUI0BOf PyHxmuu. BHCIIHNE KOODAUHATEH @,, 4, - . -
MOIyT MSMCHATBCA CO BPCMEHEeM, OMHAKO AJiA JGI00oro 8aJaHHOIO
MOMeHTa OHO uMelT (QuUKCHpOBaHHHE SHAUYGHHA. JTAM OHH OTJIH-
9a10TCA OT BHYTPEHHNX KOOPAWHAT ¢, - . ., ,, KOTOPHIC I ORHOrO
@ TOrO Ke MOMEHTA HUMCIT PasiuIHbe SHAYEHUsS B PABIMIHEIX
paccMaTpUBaeMuelX CHCTEMax.

PaceMoTpuM, B 9aCTHOCTH, HEKOTOpOE 4HCI0 cucTeM, Gase KOTO-
PHIX B Karoi-1mb0 3ap;aHH.)1ﬁ MOMEHT 3aKJII09AI0TCA MEKAY HEKO-
TOPDHIMU TIpCeHesaMi, & MMEHHO, JJsI KOTOpHX

p<n<p, 6<6<d )
pz< pz < pz) qs<Q2<q2’ (9)

[);1<Pn<P;,n q;’l<qll<q:l)

rpe OyxBaMnm CO MTPHXOM o003HaueHH TOCTOAHHEIE. JlomycTuM,
910 pasHOCTH P — Pi, 47—, - - . 6ECKOHEYHO MAaJIbl ¥ YTO CHCTEMH
pacmpefieleHsl mo (hasaM HEIPEPHIBHO °), TAaK 4TO UMCIO CHCTEM,
gMeomeax (asH B YKasaHHLX Ipefeiax, MOMHO IPERCTABHTH
B BOfie

D(p;—p) -+ (pn—pn) (g1 —a;) - - - (gn—32), (10)
win, Kopode,
Ddp,...dp,dg, ... dq,, (11)

vae D —dyrxnua p, ¢ u, BooGue roBops, Takme ¢, MOCKOIBKY
0 TeyeHUMeM BPEMEHH BMecTe ¢ m3MeHenueM (a3 OTACIBHEIX CHCTEM
¥ pacupefieleHde aHcaMiasg mo ¢asaM Boodmie IOABEPraerca
u3MeHeHNIO. B cIenumambHeX caygasgx paclpeferenme mo - pasam
OCTaeTCA HEW3MeHHHIM, OTO CJy4am CMAMUCMULecKoz0 pagHo-
gecus.

Ecan Mur GyAeM paccMaTpuBaTh COBOKYIHOCTh BCEX BO3MOK-
#uY (P23 Kak H2KX0OTOPOE 27-MepHOe IIPOSTPAHSTBO, TO ME MOMKEM
paccMaTpmBaTh Hpom3BefcHue RAupdepennmazos B (11) xax BhIpa-

*) CTporo roBops, KOHEUHOE YMCII0 CUCTEM He MOKeT GHITh PACIpefesIeHo
genpepeBHO Mo Pasam. Oguako, yBeaudnsas K0 6eCKOHEUHOCTH YACIIO CHCTEM,
MEI MOM#eM NPUOIU3UTHCA K HEIPePEIBHOMY 3aKOHY pacipefeleHus, Nogo6Ho-
My omucaHHoMY 37ech. UTo0n1 n36eaTh yTOMUTEILHOI'O MHOTOpeYnd, Cnoco0
BLIpaMeHusa, NMOZO0HHII MpMHATOMY BHIle, X0TA 6b M CTpaRAIOMMUil HeTOU-
HOCTBIO, IBNIAETCA KO3BOJMTEIbHEIM, €CIIM CMBICH, B KOTOPOM OH ynorpebaser-
¢, MOCTATOYHO ACEH.
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JMEeHHe JiIA dieMeHTa 00BHeMa 9TOr0 IPOCTPAHCTBA, a [ — Kak
IJIOTHOCTL CHGTEM B 9TOM di1eMeHTe. ME HasoBeM mpomsBepeHME:

.dp,dq,...dg, (12}

aaemermosn gaszoeoeco npocmpancmea u D — fazoeoii naomnocmui
CHCTEM.

OueBuAHO, YTO M3MEHEHUA ILIOTHOCTH CHCTEM, NPONCXOAAMuUe
B ao00M B33aJaHHOM bdiaeMeHTe (A30BOr0 IPOCTPAHCTBA, BaBHUCHT
OT [AMHAMWYeCKO# IIPUPOAL CHCTEM M WX pacHpefielleHHd G
(dasaM B paccMaTpuBaeMOe BpeMs.

JimHaMudeckas OPHPOAa KOHCEPBATHMBHEIX CHUCTEM, ¢ KOTOPEIMI
Mul OypeM, IviaBHHIM 00pPasoM, mMeTh JleJl0, BIIOJHE OIpeferdercs
¢yHROuelt, Bripazkaomeil sHepruio & 4epesd p, ¢ U a (PyHKOus
dTa IpeAmoiIaraeTca OfuHaKoBoil aA Beex cucreM); B Oosee obmem
claydyae, paccMAaTPHBAEMOM HaMH, ANHAMUYECKAs IIPUPOAA CHCTEM
ompefieena QYHKIUAMH, BHpa&\aIOIlII?IMI/I KUHETHYCCKYIO DHEPIHIO 2,
gyepes p U ¢ @ cuiasl deped ¢ u a. Pacupefcienme 1o q)asaM'
BHIpaIKaeTCH Jad Kawkoro-ambo MoMeHrta 3afanmeM D B Buje

dD
dyrrnuit p u g. Uro0m HailTH SHaueHHE —f IS 33JIAHHOLO dlte-

MeHTa ()a30BOTO IIPOCTPUHCTBA, MBI 3aMETHAM, UTr0 GHCIO CHCTEM
BHYTpPHI [AHHBIX IPAHUI{ MOKET H3MEHATHCA TOABKO B PeBYIb-
Tare IIPOXOMACHNA CHCTEM uepes MaHHbE I'PAHMIEI, UTO MOMKET
OEITE OCYIIECTBIEHO 47 pABINYHHIMU CIOCOGaM®W, & WMEHHO, Iepe-
XOMIOM p, KaKof-n1wbo cMCTEMH Yepe3 IpaHuny p, WIH T'DaHuIy
P, Win IepexoioM ¢, KaKoii-1mb0 CHCTEeMBl uepes I'paHuny ¢,
man rpapuny ¢, u . 7. PaccMoTpuM otm caydair 1o OTedb-
HOOTH.

PaccmorpuM, BO-IepBHIX, HECKOJBKO CHCTEM, BXOIHAINX 323
BpeMsl di B JAHHBIA DIEMEHT KN BLIXOMIAINIX U3 HELO B PE3yiin-
TaTe IPOXO/EACHUA p, dYepe’ IPaHmny p;. Y7A6OHO I, GUCBUANO,
AOLMYCTHMO IIPeANOJNOMNTh df €T0Ab MaXbM, YTOOHI BEIHWUMHAL
p.dt,q, dtur. a., KoTOpHE LpeAcTAaBIAAIOT cO00II HpUpaIIenys p, ), q,
u T. q. 82 BpeMs df, Ob1m GECKOHEUHO MAJH B GPABHEHNH ¢ Oec-
KOHEUHO MaiBIMM DPAZHOCTAMH pi— i, ¢i—g, W T. f., cIOpefie-
AARIAME pasMep (asoBOro daeMeHTa. Cn(,creMm Tt KOTOPBIX P,
3a BpeMA d¢ TPOXOMUT Uepes I'PAHULY p;, dTO 'Je VIR FOTCPBIY
B HAYAJC 9TOTO HHICPBAJA BHAUCHHC p, dOMUT MEGRLY g, H
p.— p,dt, war merxo yOeANTHes, PArCMATPUBAA OTACIBHO CTydaH,
B KOTOPHIX p, TOJOMMTEIBHO W OTpUNAareibHo. Te cHCTEMBI, Jas
KOTOPHIX p, JIEKUT MeKAYy DTUMU I'DaHHNAME, a Apyrue p u ¢
aemar B rpammnax (9), OyAyT BXOAUTL WM BHXOAHTH M3 pac-
CMaTpPUBAaEMOTO DJIEMCHTA, CMOTPA IO TOMY, OyAer Jam p HOJOHI-
TEJIbHHIM WA OTPULATEABHSIM, €CJIH, KOHEYHO, OHU Ie IepPeceraiot
B TEIEHHME 3TOr0 JKe IIPOMEMIYTKA bpeMeHHM KaKou-iambo Mpyroi
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rparunu us mnpmeegenHux B (9). Ho umeno cucreM, koropme
TIpOXOAAT dYeped JIOGY0 IIapy OSTHX TPaHHUI, NpPEACTABIACTCA
BHIDAJKEHMEM, COJep/KAIMM B KAavecTBE MHOKHUTENA KBappar dt,
H, OYEBHAHO, IPH JOCTATOTHO MAIOM dt momer He npnumvra'rbca
BO BHUMaHWe ‘II0 CPaBHEHMIO C YMCIOM, KOTOpOe M&l :KejJaeM
BLYHCAUTH W KOTOpoe moidydaercs (pm npeneﬁpeme}mn 9IIeHAMH,

comepmamumn dt?) mofcTaHoBKoit p,dt BMecTo pl— P, B (10) mam
BMecTo dp, B (11).
Bripasenue

Dp,dtdp,...dpdq, «..dq, (13)

6yAer 10BTOMY HpEACTABIATH, B 3aBHCHMOCTH OT TOIO, IOJNORH-
TEJIbHO OHO WJHM OTPHIATeNbHO, BO3PACTaHMe WIN YOLBAHEE UNCIA
cuCTeM BHYTPH JIaHHEIX I'paHUI, 0043aHHOEe IPOXOKAEHHIO CHCTEM
Yepes rpaHuIy P:. Hogo6Hoe ke Brpaskenye, B KOTOPOM, OfiHaKo, D
U p MMEIT HECKOJBLKO OTIMIHEIE 3HA4eHUA (IOCKOIBKY OHM OIpe-
AeNAOTCA B ®TOM clyuae AJAA pg, a He MIA p;), MPEACTABAT
BO3pAcTaHMe WIN YMEHBIIEHME YHCIA CHCTeM IPH IIPOXOs/eHHHN
vepes rpaHmny p,. PasHocTh 00OMX BHpasKeHuit, mam

8 (Dpy
_%PP_I) dp, ... dpudg, ... dg.de, (14)
1

mpeficTaBiAeT adreGpamdeckd yMeHbIIEHNE 4YMCIA CHCTEM BHYTPH
MaHHGIX TPAHHUIN, OOYCIOBIEHHOE IIPOXO:KIEHNEM CHCTEM uepes
TPaHENE p, U p,.

VYMeHbImeHAE 9UCJIA CHCTEM BHYTPH HAIINX T'PAHMI, OGYCIOB-
JleHHOE IIPOXOKJIGHMEM CHCTEM 4Yepe3 IpaHuiil ¢’ O g7, MOMKHO
HOJIy4nTh TEM jKe CII0COGOM. ITO fjaer

a(D 0 (Dgq .
gpfl>+ S Y dp, ... dpudg, - dgydt (15)
1A yMeHbImeHns, 00yCI0BIGHHOr0 IPOX0sKACHAEM UCTHPeX IPAHMIY
Pis Pir 47, qi. Ho tar wax ypasHeHns ABusxeHEs (3) AT

af.ﬁ 6q'1 =0 16
on dgy ~ ( )

to BHpamenue (15) mpuBoamres w BUmy
()D ~
p1 +dq Q1> dp, ... dpudq, ... dg,dt, (17)

.
Ecam Mpl moctaBmM mepex supaskenueMm (17) smar 2‘ ans
0603HAUEHAS CYMMHPOBaHMA IO MHxekcaM 1, ..., n, TO MH DOIyunM
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NONAYI0 YOHIB Yucja CHCTEM BHYTDM AQHHEIX [DAHMI] 33 BpeMms di.
‘Ono umeer Bug

~ dD.
> 1+0 q)dp o.dp,dqy ... dg,dt=

= —dD d[)l e dp,dql DR dQni (18)
win

(4, =~ 2Gon+24), (19)

Ifl¢ MANEKC IpW TpOUSBOAHO YKasuBaeT, 4To Bze p 4 ¢ pac-
-eMatpusaloTea mpu and ey CHIUpPOBAHNM KaK IMOCTOAHHLIE. Y CIOBIO
CTATUCTAYCSKOI'0 PABHOBECHUSA, CJAETOBATCIBLHO, NMEET BHA

N <()D -1+dD q1> 0. (20)

ap
Ecam B xagoil-mmd0 MOMEHT 3TO Yc/I0BHE BHIIOIHEHO JJld BCeX

N\
8HauCHN® p m ¢, TO %?)p , FCcdesaeT, M, CIeR0BATNLHO,
yeaoBme OSTAGTCA CIPAaBeJIMBLIM M pacipefciacnne mo ¢asaM
COXPAHACTCA IOCTOIBRY, MOCKOIBKY OCTAIOTGA MOCTOAHHHIME BHCII-
Hue Koopmunatel. (OFuako, ¢raTueTmieiKoe paBHOBECHE, BOOGIIE
roBopdA, OyAeT HAPYMIATbCA TI)DM H3MEHCHHM BHAvYeHNil BHCIIHHUX
HWOOPAMHAT, TAK HKAK MOCJIEAHCE CONPOBOMAETCA M3MCHEHHEM

gdadeHuil p, ompelemeHdsix ypaszemnaMa (3), m, clefoBaTeldbHO,
HapymeHaeM COOTHOLISHWH, BBIDAMKCHHOIO IIOCHEAHAM ypaBHEHZEM.
Ecnu mu mammmeM ypasrenue (19) B BUJe
dD dl)

(E LAty d = dt> 0, 1)
TO MLl YBHAMM, 4TO OHO Bmpamaer TEIpCMy 3aMeuaTeNpHOR IMpo-
crothl. llockonpky D apaaercsa QyRrmucit £, py, ooy Pny 4y, + - > Gns
TO Cce IOJHHI fufepeHnnan COCTOMT M3 dHacTei, 05yca0BICHHEIX
W3MEHCHHAMM BCeX STHX Besauunmd. Jladce, MepBhlil WicH ypaBHeHUs
npencraBiger coboit mpmpamenne D, 00ycJIOBICGHHOE IpHparie-
#meM ¢ (OPM TOCTOAHHEIX p M ¢), & OCTalJbHAA YaCTh IEPBOrO
wieda IpeAcTasiAet cofoit mpmpamenne D, 0GycrosnenHoe Ipupa-

[EHNUAME p U §, BHPAKCHHNIME gepes p,df, qldt, ... Ho a10 —Kak
pas re mpmpameHud, KOTOPHE p M ¢ HOJAYYAIOT IIPU ABMKCHNN
CH>TGMH B TeucHWE BpeMeHu di. Bce BeipakeHme B menoM Irpef-
craBiseT cofoit moaHoe mpupamesnce D AuA nsMenAomekca asH
aBwRymelica cucreMbl. Mul 1077y4aeM, CICHOBATENBLHO, TCOPEMY:

HAas aHcambin MEeIAHUUECKUT CcUcCmeM, MONCICTNBEHHLIE NO
npupode u nodeepHCEHHLIT GAUAHUIO CUL, ON pedeseHIbIT TROdHC-
Oecmeennvimu 3akonamu, 1o pacnpededeHHuT no gasam sicGbim
HenpepuighuiM 00 pazom, ¢azoeas NioMHOCMb NOCMOAKNG 60 @pe-
MeHU QaRn usmengiowurcs das dsurncyujeics cucmemsl npu ycLo6un,
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4Mo CuAb cCucmeMss AUGO ABAAIOMCR FHYHEYUAMU TROALEO €€ Koo -
dunam, aubo dsce 3asucAm ewje u om epemeru®).

OTy TeopeMy MOKHO HA3BATH ILPUHYUNOM COXPAHEHUSR Faszogoi:
NAOMHOCMU, KOTOPHIE MOACHO HANMCATh TAK/Ke B BHJO

(fi?)a .5k =0, (22)

rae a, - .., h IpefcTaBIAT OGO TPOU3BOJIBHEE NOCTOSHARE HHTE-
IpasioB yPAaBHCHMI [BIDKCHUA W HANNCAHE B KAUCOTBE WHICKCOB.
Opu IPOM3BOAHOM, 4TOOL OTMCTHTH, WiO OHI JOMMSHHE paccMarpm-
parsca mpa anddepennupoBanun Kax MOCTOAHIHEE.

Mu MOKEM [aTh 9TOMY HPHHIOUIY, HeCKOJILKO HHOE BHIpaskeHue.
HasoseM smHaueHme mHTErpaja

S S dp, ... dp,dg, ... dq,, (23)

B3ATOr0 B JAIOOHX TIpaHENAX, Hazoesim 00seM0oM BHYTPH OTAX
IpaHAN.

Ecau ¢asw, ozpanuvusaicuue ¢asoguiii 06veM, UMEHAIOMCS
¢ meuenueM GPEMEHU CO2JAACHO OUHAMUYECKUM 3AKOHAM CUCTREMYL,
Hazxodaueica nod deiicmeuem cus, KOMOpbie AEALIOMCE HYHEYUAMU
Aubo Moavko Koopdumam, «ufo koopdunam u epemenu, mo ee-
AUNUHA 02FAHUYERIL020 MAKUM 06 pazom fiaszosozo o6vema ocmaemcs
nocmosarnoii. B aroil (hopMe Ham IPUHOUI MOHO HABBATH I PUH-
yunom CorpanenHus ¢azoeo2o o6vema. B NZBECTHOM CMECIP 3TO
HONOKEHAe MOMSHO pPacCMAaTpUBaTh KaK IpocTeiimee BHparkeHNE
HAIIero NpwHOWOA, TaKk Kak B HeM HET ABHOrO yKasaHkf Ha
ancambJab cucreM,

ITockonbry moboii gasoBmit o0peM MOKHO NOApPASAEHATH Ha
GECKOHCYHO Majkle 9acT, TO AOCTaTOYHO Oyner M0KasaTh HAm
OopmHOUD s OeckKoHeuHo Manoro obsema. UYmeno cumereM
aHCaM0JAsd, BaKIIOYCHHHX B AaHHOM (asoBoM obbeme, Raercs
HHTCTPaJIOM

S Sde,...dpndql...dqn.

Ecim 00BeM OecKOHEYHO MaJ, TO MH Mo;keM camtath [ mOCTOHH-
HEM BO BceM o0beMe m HAmucath AJA 49ACIa CHCTCM

DS Sdpl...dpndql...dq,,.

#) Ycaosue, utocnan Fy,..., F, ABIAIOTCA QYHRIAAMA G, ..., ¥ 01,8s,...,
ApAYeM TOCHEe[IHNe BABHCAT OT BPEMEHN, aHANMTHYCCKHN JKBUBAJEHTHO VCIO-
smo, uto F,,...,F, aBaawrcA QyHKUUAMHA q,,...,q, U BpeMenn. SIBHoe BBene:
HHMe BHEIIHUX KOOPAMHAT @, Gp.... CHENAHO HA TPENLIAYUIAX CTPAHHI@X I
TOif IpUYKMHE, YTO B HadbHeeM HAM MOTPeGyeTCA PacCMOTPETh STH KOOP/H-
BAaTH U CBA3AHNWLIE C HUMU CHIHN A;, 4,,..., OpeJCTaBiAlMmUe AelCTBEA CH-
CTeMbl HA BHeElUHNe TeJa. .
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BennmumHa 5TOr0 BHIPA'KEHUS NOJKHA GHTb IIOCTOSHHOHX BO Bpe-
MeH{, TaK KaK HHE OflHA CHCTeMa He IpeAIN0;1araercs BOSHHKAI-
meil pam wcuesaomeidl 1 Hu OAHA He IPOXOAUT YepPe3 TIpaHWUIH,
IOCKOJIBKY JABUKEHHE TPAHUI, TOAAECTBEHHO C [BUHEHNIEM CHCTEM.
Ho M Bupean, uro D IocTOAHHO BO BpeMeHH I, TAaKHM o0pasoM,
HHTErpaJ
S e Sdpl...dpndql...dqm

KOTOPHI MH HasBaan (azoBsiM 00BEMOM, TaH:ke MOCTOSHEH BO
BpeMenn *).

Iockoasky cmcTeMa KOOpAMHAT, ymOTpeGiABIIasCA B Ipeb-
Aymux paccy:HAeHNAX, COBEPIIEHHO IPOn3BOIbHA, 3HAYEHAH KOOPD-
JIHAT, O1HOCANUEecH K Kawoi-inGo ompeAeleHHONR KOHQUIypamum
U HEIIOCPeJICTBEHHO COCeAHMM ¢ Helf, He HAKIAQHBAIOT HAKAKAX
orpaHmYeHnit Ha BSHAaueHHWA, OTHOCAMmMMUECH K ApyruM KoHPmrypa-
nuaMm. M3 Toro d¢awrra, 4T0 BEAMYMHA, KOTOPYI0 MBI HABBAIU
$as0Boii MIOTHOCTHIO, IOCTOAHHA BO BpeMeR:m MJs J0Goil MauHOM
clcTeMbl, cleflyeT, 4TO ee BSHaueHUNe HE3ABUCHMO OT KOODAWHAT,
HCHONB30BAHHAIX [JIA ee BHumcaeHnma. B camoM feme, mycrs Aad
OfIHOTO0 M TOrO e MOMEHTa BpeMEHHU U OfHON m Toit ke (asni
D, — (hasoBas mIOTHOCTH, BHYHCIEHHAsS B OfHOH m D,—B Apyroi
-cucreMe Kooppuuar. Cmcrema, Koropas obiaafaeT B BTOT MOMeHT
aroif (asoif, Gylmer mMeTr B ipyroe BpeMs Apyryio ¢asy. Ilycms
IIIOTHOCTh, BHYHMCIEHHAA JAJddA 92T0H BTOpOH q)asm H BTOPOro
MOMEHTA B TpeTbell KOOpAMHATHOH cmcteMe ecTh D). Mu MomkeM

*) Fcau MBI GymeM CUMTATh (Jady INpefCTaBJIEHHOI TOYKOK B 2n-mep-
HOM HNPOCTPAHCTBO, TO M3MEHEHHUd, NPOHUCXORAIIAe CO BpeMeHeM B HameM
aHcambJye cucreM, OYAYT IIpefCcTaBJieHEl B NOXOGHOM HpPOCTPAHCTBE HEKO-
TOPBIM HOTOKOM. DTOT IOTOK IOCTOSAHEH, IIOCKOJbKY BHeIIHNe KOOPAMHATH
He MOABepralTcd HMSMEHeHHI0. B Jo60oM ciydyae 3TOT IIOTOK YXOBJETBO-
‘pAeT BaKOHY, KOTOPHII B CBOMX pasJM4HHEIX (OpMYJIMPOBKAX aHAJOTAIEH
TUAPONMHAMUYECKOMY  BAKOHY, BHIpA}KAeMOMY  CJOBAMH COZpaAHEHuUe
00Bemos UIN COZPAHEHUE NAOMHOCMU 8 OKPECMHOCMU OJeUNCYUelich moury
WM ypaBHEHHEM

dz | dy |, 9z

_ dy 0z _
AHaJor 9TOro ypaBHEHMA B CTATUCTUYECKONX MeXaHHKe, HMEHHO, YpaB-
‘HeHUe . .

opy | 941 | O 1+ 00 342

ops d91 dl’z
BBIBOMUTCA HEMNOCPEACTBEHHO U3 ypaaneunﬁ (3) mau (6) u MOeT GHTH
NPUBEGHO K TeopeMaM, MOMOCHEM (OPMYAMPOBAHHBLIM BHIIE, €CHH JaMKe
HE CYUTATh, YTO OHO HeJaeT 8TH TeOpeMH HHTYATHMBHO OYOBMAHBIMH.
‘Heckoabko RIMHHBE KOKABaTeJbCTBA, NPUBONEHHHO BHIIE, AOJIKHH BCO KO
TI0 MeHbUIe!i Mepe CNOCOGCTBOBATH YTOUHEHHI0 YNOTPEGJIAEMHX HNOHATHH
¥ OJJIerdyeHuI0 uxX yHorpedJieHHA.

+ ... =0,
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renepb BOOGpasmTh cefe CHCTEMY KOODAHMHAT, COBIAJAINLYIO
¢ IepBO#i KOOpAMHATHOH cucTeMo#l B mepBoif Komurypanmum mn
B0iusM Hee M ¢ Tperbell cmcTeMoit BO BTOpOU KOEQUIYypammu
@ BOamsm nee. Dro maer D)= D,. Jlanee, Mu MoseM B0oOpasuThb.
cefe cHCTEMy KOOPAMHAT, KOTOpag B NepBoit KoEQuUrypamum n
BOIM3M Hee COBIAfaeT CO BTOPOH cucTeMo#l KOOPAMHAT, a BO BTO-
poit Korpurypanuu n B6an3n Hee — ¢ TPEThEH KOOPAHHATHOM cHCTE--
moit. dro maer D, = Dj;. Caenosarexsno, D;=D,. '

Orciofia ciefyer miam Mosker OGuiTh JAOKAa3aHO TE€M jKe CIIOCOO0M,
ar0 BeawumHa ()a30BOr0 00BEMa HEe BABUCHT OT CHCTEMHl KOOp-
AMHAT, YOOTPeOIsseMOil NJA ero BHYMCICHHA. 9TO MOKHO IJIETKO
nposepurh Hemocpefctsenno. Ecaw ¢, ..., qny @y ..., @n—niBe:
KOODAMHATHEIE CHCTEMHI M Dy, - ..y Ppy Py, --., Py —COOTBET-
CTBYIOIIME NMIYJbCH, TO Mbl JOJKHE AOKA3aTh, UTO

S i g:dpl ...dp,dgq, ... dg, =
=\... SdP}‘... AP, dQ,...dQn  (24)

€cIM KpaTHHE WUHTErpaisl Oepyrcd B TIpPaHMIAX, OTHOCAMUXCH
K oM @ TeM j;ke (azaM. A BTO cTaHET OYEBHAHHM N3 IPHH-
IAma, 0 KOTOPOMY MEI IpcofpasyeM IepeMeHHEEe B KPATHOM
HHTErpaje, €CaIW MH JIOKasKeM, 4uTo ' ‘ :

d(Py, ..., Py, Q 7Qn)=1
O (Pyy ovs Prs Q1s -+ -1 ) ’

(25)

rjie jgeBadg uacTh YPABHEHWA IIpeficTaBIAeT €000 AKoOmaH, win

$yaxnuonanbHLil onmpefieaurens. I[lockorsky Bce €ro 9aeMeHTH
d

BUMIA 5' PaBHEL HYJI0, OIpeAelduTe]h CBOAMTCA K IPOMSBE/IEHUIO

ABYX APYFAX, W MH JOJIKHE JIOKa3a8Th, 9TO

a(Plv---vpn)a(Ql!---aQﬂ)__l 26
O(py s Pw) O(Gr v rn) (26)
Mu MomeM mpeoGpasoBaTh KBl 9IEMEHT IEpBOr0 U8 JTHX
onpefeanTexneit cuemyomuM oopasoM. Ilo ypasmemmsaM (2) u 3)

n BBEAY TOro, 4T0 () BEIPAKAOTCH NUHeHHEIMA QYHKIWAME ¢ ¥,
CIeZOBATENBHO, p ¢ KospdunmenTamu, CORep:RamuMy ¢, TaK 9TO

0

TIpOW3BONAHLIE BUJA 33’- ABAAIOTCH (JYHKINAMN OJHAX TOIBKO ¢,
} Y

MH HOXyImM *)

*) dopma ypaBHEHHA
9 9p 0 5
é)Py 3Q.c 004 apy
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OP; _ 0 ("’%) ( Pep é@)
‘91’11 ap v 9Q, r er dQ.\, de

r=ﬁn d°p dQ d 9= dq
Z( N L0 S, (1)
1

Q. AN oQ, opy / 9Q.0py  0Qx
Ho rar rax
( 99y 4 )
‘TO
f’_@;ﬂ, (28)
0Qc  9Qy
‘CirefioBarensHo,
OPy -y P) _ (o) _ Oquen ) | (29)

Iy 0(Qn....Qy) I (Qu..n Q)

YpasHeHue, KOTOpOe HYWHO JOKAa3aTh, CBOAMTCS, TAKAM 0Gpa-
BOM, K

O (9 -y G 9(Qys ..., Q) = 30
0Qu -1 Qu) " F(G1.-es 90) 1 ( )

KOTOPOE€ JIErKO- IIPOBEPHTHh IO OOLIKHOBCHHOMY BAKOHY YMHOMKEHHA
-OIpeReIuTeIe.

Uncentoe sHauenue (asoBoro obsema OyAer, ONHAKO, 3aBH-
€e€Th OT CAWHWI, B KOTOPDHIX MEl H3MCDPSACM ODHCPrHi0 M BpeMd,
n6o npomsnefienue Bufa dp dq mMeer pasMepHOCTb SHCPrmA, YMHO-
’KeHHOlt Ha BpeMs, Kak 3T0 ABCTByer us ypasuenuws (2), ompeAe-
aaomero mMoyabes. Orciofa ¢asopuil odbeM obaagaer pasmep-
WOCTbIO N-0if cTellcHN IpousBefcHMs sHeprum Ha BpeMaA. [lpyrmma
cJI0BaMz, 0X O0JJafaeT pasMEpHOCTbI0 7N-0ff CTCHCHM Jelcimeus
B TOM CMSICHIE, B KAKOM STOT TePMUH YUOTPEOJACTCHA B «Itpunyune
HauMmenvwezo Oelicmeusy.

Ecam ME oTMETHM IITpHXaMd SHAYeHWA HMMIIYJIbCOB 1 KOOpAHU-
HAT, OTHOCAMIIECS K MOMeHTy !, HCIITPUXOBaHHHE jKe¢ OYKBH
OTHECCM K MOMCHTY ¢, TO Hpuunud coxpaHemus (asoBoro obnema
MOBSIO HAOMCATh B BUAE

S' Sdpl...dp"dql'--dqn-'—‘
,__S Sdp;...dp,:dq;--~d44, (31)

8 (27) nanoMuHaeT (yHASMEHTaJbLHCE TOMEECTBo manddepeHmaIbioro
ucyucheuns, oTuocaAneecs K nopanky nuddepeHunposaHua N0 He3anu-
cumbiv  nepemennnM. Ho cnemyer eameruTh, YTO 3AECh INEPEMEHHEIE

Q. ® p, He HE3ABMCUMBI M YTO J(OKABATEILCTBO BABUCUT OT Auleiiiemu
COOTHOIIEHUA Memxay Q u p.




TJ1. . IIPUHIAI COXPAHEHUA ®A30BOr0 OBBEMA 27
|, KOpode,

S...Sdpl...dqn=8...Sdp;...dq;,, (32)

OpmdeM rpaHAYHEIMA ()asaMm ABJIAIOTCA Te, KOTOPHE IPAHAMNIEHKAT
B MOMEHTH ¢ m ¢’ ogHuM m TeM sxe cucteMaMm. OpHaKo, JUIA TaKax
TPAHUL ME EMEEM TOH{LECTBEHHO

S Sdpl""dqn:S”' S%i;"—}:%:,:—;dp;---dq;.

Orciofa mpmBmun coxpanenns ()as0Boro o6eMa MOFKHO BHPASHUTD.
B BHJE
0 (pys...,q,) 1.
TPt )

dTo YpaBHEHME JIeTKO AOKa3aTh HEIOCPEJCTBEHEO. B camoMm aeJe,
MBH mMeeM TOH{IeCTBCHHO

(33)

d(Plv .- 99’3) a(plv .. s9n) d(Ply .o vqn)
d(Plv-‘ squ) a(Plll"' ’Qu)d(l’xv-‘-rqn),

rfie AsofiHpie mMTPAXM OTMeYaloT 3HAUCHEA MMIYJIBCOB M KOOpAH-
HaT AJA MmoMeHTa ¢”. Ecam MEH vsMmcHgeM ¢, Toifa Kak ¢’ m 2*
OCTAIOTCA IOCTOAHHEIMH, TO

d 9(prs. . vqn)___a([’;, ---qu)i O(Py; -1 Qn)
dtd(plr'-'aq;t) a(}’;a---vq:l)dta(l’;---sg;).

(34)

Jlasee, MOCKONBLKY MOMEHT ¢” COBCPLICHHO IIpON3BOJIEH, HAYTO He
MeIIaeT HaM cAcaaTh {” TOKACCIBEHHHM G [ B paccMaTpOBaeMHIil
moMerT. Torpa B ompencaunTese

(P ...y q,)
O (PLs +ees In)

ECC WJEHH, PaCIOJOKCHHEIC IT0 IIaBHON Jimaronaxnm, OyRAyT paBHH
efimHuIe, OCTALbHHE e OyAyT paBHu Hydio. [lockoabky KamAbIA
9IICH ONPCAENNTCNA, MCKIOUAA IIPOM3BCACHHE DJIEMEHTOD I71aBlOM
AWAroHaJM, COREPIKNT ABA MHOKUTENA, PABHHEIX HYNI0, TO Ardipe-
peHIua:1 ompefennyensd ceoiurcd K AnddepeHIraay dToro Ipous-

Beflettust, 1. e. K cyMMe Au¢CpeHINanoB BIAX DIEMEHTOB. IJTO
MaeT ypaBHEHEE

d (pry..aqy) dP; d/)n dfh dq,t
(-170(14'»---’9{2} 9, 1+ +01' +dq"+ +d(1u
Ho, mockombKy £=1¢', JiBOfiHbEC MTPHXH BO BTOPOM 9IEHE YPaB:
HeHUST MOMKHO, CUeBHAHO, 016pccnTb. 510 A3ET, B CMIY COOTHO:
wenuit, moAobHHX (16),
d d(pl, e Gy)
dt Py« ap)

=0,
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9TO IIOCsIe HOJCTAHOBKH B (34) maer

g 0 (Prye v s 991) =0

at o(pf, .. an)
Onpefienuiens B 9T0M ypaBHEHHH ABIAETCH, TAKAM 0GpasoM, KOH-
‘CTAHTO#, 3HAUEHHMEe KOTOpPOH Mo:keT OHTH OHpENeleHO B MOMEHT,
Aasi Koroporo ¢=1=%', Korfla OHA, O4EBUJHO, PAaBHA e[MHUNE. Y pPas-
#erue (33), TakuM o0pasoM, HOKABAHO.

Hauee, ecau M 0003HAYNM dYepes 4, ..., kb cucTeMy 27 Hpo-
U3BOJABHEIX IIOCTOSAHHHIX B WHTerpajie ypaBHeHwWil [[BIZKEHUA, TO
P14y - . OyAyT OyHRIMAMEA 4, ..., h 1 ¢, W MBl MOKeM HAIN-
‘carb BeIpaskenue (PasoBoro oorema B opme

O (Prs -« s dm)
S...Smda...dh. (35)

Ecmu MBI mpefmosnokuM, YTO paHWNE 83AA0TCA SHAYCHUAME
%, ..., h, TO cucreMa, HaAXONAMAsACA II€PBOHAYAJIBHO B I'DAHUIAX,
ocTaHeTcA W B MRajbHedimeM B rpaHunax. Ilpuenun coxpanenus
(¢asoBoro o6wema TpeGyer, uTo0H 00GBEM, OrpaHMdeHHHIN TarEM
00pasoM, uMe)l NOCTOSHHOE 3uaueHwe. V8 sToro caemyer, 9TO
oIpefennTeib IOJ BHAKOM WHTErpaja A0KeH OHTh IOCTOAHHEIM,
9T0 MOMKHO HAIHMCATD TaK:

d o (Plv . oo q'il) 6

dt~ d(a,...h) =0. (36)
‘9710 ypaBHEHNMe, KOTOPOE MOKHO DPACCMATPUBATH KAK BEIpaKeHUE
TIpVHOUIA coxpaneHus (asoBoro oGbeMa, MOKeT OLITh BHBEEHO
HEIIOCPEACTBEHHO M3 TOMACCTBA

I(pr - -y qw) —_ O (L1« v os Gn) a(l’{,-.., q2)
T@ah) OBt O h)

B COBOKYHHOCTH ¢ ypaBHeHueM (33).
TlockoMbKYy KOODAMHATHL H MMIYJIbCH ABJIAOTCA QYHKINAMA

4, ..., h m t, ompefenurens B (35) MosskeH OHTH QyHKI@EH
TeX Ke TepeMEeHHHX W TaK KaK OH He mN3MeHAeTCA BO BpPeMeHH,
oH AomxeH OnTh (yHxmme#l ToNbKO @, ..., h. Tawum oGpasom,
4 (1)1‘ c q-n) Q7

—sn v W — f(aq, ..., h). 37

d(_a,...,h) f(? ’ ) ( )

Hac Oyder murepecoBaTth MO NPEHMYIIECTBY He abCONIOTHOE,
8 OTHOCWTENBHOE YHCIO CHCTeM, 3aKIIYEHHHX BHYTPH TEX HJIH
uHBIX TpaHun. B camoMm fene, paccyAcHwus, IOR00HBIe IPeNEH-
AYIUM, IPEMEHUMBEL B TOYHOCTHU JIUIIb K OTHOCUTEJHHEIM YUCIAM,
Talt KAK JI0 CaMOMY CYiIecTBY HAIINX PACCY:KAeHHH YmCIO CHCTCM
B CAMHIX MAJIEHBKUX U3 PACCMATPMBACMHIX HAM@ IPOCTPAHCTBEH-
HBIX DJIEMPHTOB BCCHMA BEJINKO. OTO, O0YeBUAHO, HECOBMECTHMO
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© KOHEYHHM 3HaueHmeM o00mero umeaa cmereM niad (Has30BOM
naorHooTH. Ho ecam smauenme D 0eCKOHEYHO, TO MEH He MOMEM
COBOPHTh O KAKOM-IHGO OIpeJleIeHHGM YHCJIE CUCTeM BHYTPH
RAKuX-TM00 KOHEYHHX TpaHMIl, TAK KaK BCe TAKWe gmcaa Oy-
nyr 6ecronmeunsiMu. ONHAKO, OTHOIIEHHMA MeKAYy 9TUMHE OeCKo-
HEUHEIMM YHCJIAMH MOTyT OHTEL BIOJNHE OIpeleneHHHMA. Ecuan
MH 0003HaQUYUM dYepes /' IIOJHOE YHCIO CHCTEM U IOJ10MAM

D
P=7, (38)

T0 P Moser 0cTaBaThCA KOHEYHHM IpPH OecKoHedHHX N m D.
Hurerpaa

S ...S_Pdpl... dgn, (39)

B3ATHIA B JIO0BIX T'DAHMIAX, JO/7KEH, OYEBHJHO, PEIPAKATH OTHO-
1IeHne 9ucia CHCTeM, BaKIIOYCHHHIX BHYTPH STUX IPAHMI, K IOJ-
HOMY YHCIY CHCTEM. JTO OTHOMEHHE — TO 7K€ CaMOe, 4TO 6eposm-
#0CMb TOrO, YTO IIPOMBBONBHAA cucTeMa aHcambiaa (T. e. Taxas,
0 KOTOpO# MHl BHAaEM TOJBKO, YTO OHA OTHOCHTCH K aHCAMOiio)
HAXONWUTCA BHYTPU MAaHHHX rpauud. I[IpomsseneHue

Pdp, ... dq, _ (40)
BEIPA;KAET BEPOATHOCTH TOTO, 9TO IPOMSBOJIBLHAS CHCTEMa AHCAMOIA
uaiifiercss B vaeMenre (asosoro mpocrpaHcTBa dpy, . ., dg,. Mu

#1a30BeM P rosffuyuenmon eepoammocmu  paccMaTpmBaeMOi
(daset. Ero marypampHelf gorapudM Mel Ha30BeM noKazamesem
sepogmuocmu u 0003HaYAM OYKBOM .

Ecorn Mpt mogeraruMm NP u Net smecro D B ypasrenme (19),
MH HOXYIUIM
dP opP - oP
i )=~ 2 Cpitii) @)

% _ WAL BN aq - 4
<dt o 2‘<01"1 P ’}'071191 . (42)
YeloBue CTaTHCTMYECKOrO PABHOBECHA MOKET bOHTH BLIPAKEHO
flyTeM OpPWPaBHUBAHWA HYII INpaBoil CTOPOHE KAaKOI'0-AMO0 U3
3TUX YpPaBHEHWIA.
Ta sxe mofdcraHosKka B (22) maer

dpr
(ﬁ}m“ =0 (43)

<§?>a,,.., h:O’ (44)
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T. 6. sHadeHmsas P m 7, mofoGHO 8HavYerWo [, MOCTOAHHH BG
BpeMeH: JJaA JABWKymuxcA cucreM aHcamGbis. C sroii TouKm
SspeHAA NPHHIWI, KOTOpPHIl B WHOM IOHUMaHnum OmJ HI3Bam
OpHHIOAIOM cOXpaHeHnss ()asoBOHl IWIOTHOCTM WJIM COXpaHEeHHUs
asoBoro o6BeMa, MOeT OHTHP HAa3BaH NPZHIOZICM COXpaHEHAS
Koa(ppunumenta (mam HoKasatend) BELOATHOCTH (AEH, MEMEHAIO-
medcsa COrIacHO AnHAMHYECKUM 2aKOHaM, uaW, Kopode, IPHHIOH-
OoM coxpanenus eepoammocmu ¢asvi. OH orpaHEYEH TeM 0GCTOA-
TENBCTBOM, YTO CINIH IOLKHE ABNATECH (yHKIUAME IGO0 TOABKG
KOOpIAMHAT CUCTeMH, 160 KOOpAMHAT M BpeMeHN.

IlpuMeHeHne STOro NMPUHNYIIA HE OTLAHUYCHO CIYJASMH, B KO-
TOPHX mMeeTcss (OPMasbHOE W ABHOC YKa3anme Ha aHcaMOab cm-
creM. OfHAaKO, KOHIENIUA TAKOr0 aHCaMOIA MOMET COYHUTh NI
yTOYHEHMS @OHATHA BepOATHOCTH. B caMoM fele, mpu BepoAT-
HOCTHHIX HCCJE[OBAHMAX IPUHATO ONMCHBATH BCE, YTO HE BIIOIHE
M3BECTHO, KAK HEYTO, IIPOW3BOJIBHO M3BJeUenHOe n3 OONbIIOrG
q@eiia BIIOJHE ONpefeleRHEX o0bexToB. Ho ccam Mu mpeamoureM
obofiTmcs Gea Kakroro-iu6o yxasaHud na amcaMOab CHCTEM, MEL
yBUlEM, YTO BEPOATHOCTH HAXOMKAeHHUA (hasel CHCTEMH B HEKOTO-
pHil ompefieIeHHHI MOMEHT BHYTPH CIIpe/leJ€HHbIX I'PAHUI] PaBHA
BeFOATHOCTH HAxOmfleHEA (asH B Kawoif-imbo Apyrol MoOMeHT
BHYTpPHM IPaHUI, O0pPa30BaHHHX (asaMu, COOTBETCTBYIOINEMA IIep-
BOMy MOMeHTY. B camoM ferne, OAHO B3 dTuX COOBITHIl BiIeueT
¢ He06XO0MEMOCTRI0 Jpyrce. A LMCHHO, eciau Ml 0Go3uadEM uepes

P’ xosppumment BepoaTHOCTH (AEH P, ...,qn B MOMEHT '
m gepe3 P” — woodduruent BeposiHocTH (asH pi, ..., q, B MO-
menr t”, TO

S...Sp'dp;...dq,',=8...gp"dp;...dq;, (45)

OprYeM IPAHMNH B 06ONX clydasx 0OpazOBAaHHE COOTBETCTBYIINIMMA
¢asamn. Ecam nmrTerpumpoBeHre [acIpOCTPAHCHO Ha GECKOHEYEQ
MaJbi¢ M3MEHEHHA UEMIIyJbCOB I KOOPAKHAT, MBI MCJKEM CUNTATH
Ipu mHTErpupoBanuin P’ m P’ DOCTOAHHEIMM M HAOLCATh

p'g Sdp;...dq;=p"3 gdp;...dq:,,

Ho npmumumn coxpaxerma §asoBoro obsemMa, KOTOPHYM OHI IOKasaw
MMGHHO BO BTOpPOM M3 IIpIIB(‘lI(“HHHX BHIIIC JOKaz2aTeabCTB, HE3a-
BHCHMO OT Karoro Oul 10 HE OBIEO YHacanuAa Ha aHcaM0Oab CRCTEM,
tTpedyer, 4TOGH 3HAUCHHA KpPaTHHIX KHTEIPajioB B 9ICM YypaBge-
HuM OHIA PaBHH Apyr ApPyry. O10 Jaer

P'=P’.
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flo oTHOmEHHI0O K Ba;KHOMY KJIAcCy CIy9aeB STOT NPUHIAI MOKET
OHTH BHICKa3aH caelyomuM 00pasoM:

Kozda dugpepenyuansrbie ypagnenus O6UMCEHUA € MOYHOCU
U3ECTHBL, HO NOCMOSHHbIE UHINE2FANLHBL YPAGHEHUT He 6NOAHE
onpedeaensi, Kosfduyuenm eepoamuocmu  Karoiu-iubo ¢aav
8 Kakoii-au6o MOMCHM pageH K03PPuylienmy ¢epoRMHOCMU COOM=
semcmeyoujeii Pasv 6 «ioboi dpyeoit momenm. Ilom coorser-
cTByOIuMz (asaMm pasymerorca (assl, BLHIYUCIACMHIC JIA paa-
JUYEEIX MOMEHTOB BpeMEeHH M3 OJJHIX M TeX jKke SHa4YeHui 1mpoms-
BOJBHBEIX ITOCTOAHHHIX (WHTErpPAibHEIX ypaBHeHu).

Ilockosrbky cymMMa BepoATHOCTEl BCeX BOBMOJKHEIX CJydaeB
#e00X0AUMO paBHA e[iNHWIIC, TO, OYEBHAHO,

S.B?e.SPdp,.::dqn=1, (46)

‘$asm

rie MHTErpMpOBaHME IPOM3POAWTCA IO BCeM (asaM. IT0 — moO
CyWecTBY Jaumb Apyrad opMa ypaBHeHUs

BCe

N=S Sdel"'de

Pasm

KOTOpPOE MOKHO PacCMATPHBATh KAaK ompefedenue N.

3dHaueHnsa KoappunuentoB m moxaazarenb BepoaTHocTH (asH,
OJI06HO TeM sKe BeIMdYMHAM [AA (a30BO II7T0THOGTH, HC33BUCHMBL
OT cmcTeMBl KOODAWHAT, B KOiOpOHl BEIPaKeHO pacmpefeliCHAE IO
$asam mawaoro amcamO.s.

ITo pasmeprocTu Ko3pPamuenr BeposarHoctn obparen (HasoBOMY
00BeMy, T. €. IMeCT pPasMepHoCTb, OOPATHYIO N-Oif CTEmeHW IIPO-
m3Beflednsi sHeprua Ha BpeMA. Ilpu maMedenum efunmn, BpeMeHH
¥ DHEPra; II0KA3aTeTh BEPOATHOCTA, CJIEOBATENBLHO, M3MEHACTCH
H3 aJiUTHBHYI0 MOCTOAHHYI0. Eiiu efunulla BpeMeHU yMHOHaeTCH
Ha ¢, a efuHulQ DHEPrum—HA Cg, TO BCC IIOKA3aTEJIA BCPOAT-
HOCTW, OTHOCAIKECHI K CHCTEMaM € 74 CTelICHAMO CBOGOMEI, BO3pAac-
TYT HA cJjraracMmoe

nlog ¢, nlogec,. (47)



TIABA II

NIPHMEHEHHE IPHHIUIIA COXPAHEHHSA ®A30BOT'O
OBBbEMA K TEOPHM OIINBOK

Temeppr moctaBuM ceGe 3aKady CBA3ATH IPUHLUIN, KOTOPHN
MHL JOKa3aJy B IpefHymeil riaBe m KOTOPHI B ero pasimYHEIX
IpUMEHEHNSIX W NP pPACCMOTPEHMH C PA3JIMYHEIX TOYEK 3PEeHHs
0003HAYAJICA COOTBETCTBEHHO KAK COXpaHeHme (Pas0BOM ILIOTHOCTH,
dasoBoro o6BeMa WM BepoATHOCTH (AsH, ¢ TEMH IPHGINKEeHHHIMH
COOTHOMEHUAMM, KOTOPHIC BOOOIie YIOTPEGHTENIBHE B «TEOpU:
ommboKY .

TIpeanonossium, uwro AuddepeHnnabHbe YpaBHEHUS [BHKE-
HAA CHCTEMBI NBBECTHH TOYHO, HO IIOCTOSHHEIE B HHTErPAJIBHEIX
ypaBHEHNAX ompefelieHs Jumb Ipubmmierno. BeposrHocTs TOrO,
9TO MMITYJIbCHL M KOODAMHATH B MOMEHT &' BaKIIOYeHH Meskpy

rpammnaMm p, u p,+dpy, g; u g;-+-dq; m T. A, Mosmer GHITh,
04eBnfIHO, BHIpaskeHa (POpMYyJIoit

el dp, ... dq., (48)

rxe 1 (MOKasaTelb BepOATHOCTH paceMarpmBaeMoil ¢asel) — PyHK-
nusi KOODAMHAT, UMIYJAHCOB W BPEMEHH.

Iycts Q, P, ... cyrb 3HAYeHUA KOOPAWHAT M MMIYJIbCOB,
COOTBETCTRYIOIME MAKCUMATLHOMY SHATEHHIO 7', U ImycTh obmee
BHpazkeHHe [inA v’ pasumomeHo B paf Toimopa 1o BoBpacTalo-
UM CTemeHsAM M IIPOmBBeJieHUAM passoctedt p, — P; g, —Qi,. . .;
OpeAllONIOAIM TaKKe, 4TO FOCTATOYHAA CTelleHb TOYHOCTH IIONY-
yaerTcsl yike 6e3 yd4eTa UIEHOB BHIIE BTOPOrO IOPAAKA B HTHX
paseocTaAX. MBI MO:keM TOrfia TOJIO/KRHUTH

W =c—I", (49)
rfie ¢ He 3aBUCHT OT pasHocteit p,— P;, q;—Q;, ... n F’ —ofHo-
poAHAsA KBajfparuaHad (YHKIUA dTUX pasHocreit. UseHn mepBoit
CfelleHN NCYe3al0T B CUJIy YCJOBUA MaKcuMyMa, Tpebylomero
TaKkske, 9TOOH F’' MMeNIo IIOJO:KUTENbHOEe BSHAYEeHME, €CJA TOJBKO
BCE YIOMsHYyTHE PAasHOCTH He paBHH Hymo. Eciam MB IOJIOMKNM

C - ec’ (50)
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MH MOKEM BEPOATHOCTH TOr'0, UTO rbaam BARJIIOYEHEI B paccMa-
TpuBaeMHX I'DAHUIAX, BHIPA3UTH B BHAJE

Ce-Fdp,...dg,. (51)

C ABIAETCA, 09eBUHO, MAKCHMATBHHM 8HadeHHeM KodPdunuenra
BePOATHOCTH B PACCMATPHBAEMEIl MOMEHT.

BorHomeHun cTemeHHM HPUGIAMKeHnsA, NaBaeMol sTmMu GopMy-
JaMu, HeoGXORUMO OTMETUTE, 4TN OlpefcieHue (ABHOE WIM He-
fIBHOE) MOCTOSIHHHX JABUKEHHA, KaK 9TO OOKHYHO IPRHATO B (TE0-
pun omn6GoK», MPeRmOAaTAETCA MMEMNM TAKYI0 TOYHOCTB, YTO
koapdunmenr BepoATHocTH €7 miam Ce—F' mpaxkTudIecKm paBeH
HYII0, 39 MCKIIIEHUEM CIydas OUYeHb MAJKX sHaueHWil pasHocTelt
pi—P;, ¢;—Q;.... Jlasouenb MangHX 8HaYeHmH DTAX DasHOCTeH
npudamedne, o0ueBWAHO, BOOOmMIe ToBODA, MAOCTATUYHO; A
60abmux sHa4YeHW 9Tmx pasHocredt Ce—F' Gymer mouta pPaBHO
HYII0, KaK 9T0 ¥ ROJNKHO OHTB, u B BTOM cMECIe (opmynaa
COOTBETCTBYET JIeHCTBUTEIBHOCTM.

Jlomyerum, 9T0 CUIH, KOTOpEle BO3AeMCTBYIOT Ha cucremy,
ABIAAOTCA (YHKIUAMU TOJbKO KOODAMHAT WA KOOPAWHAT M Bpe-
mexu. Torga mMeeT €Iy OPUHNUN COXPAaHEHWA BepPOATHOCTH
(asn, woropmit TpebGyer, 4robm B mM60H apyroit MomeHT t”
MOKCUMAaNbHOEe 8HaueHme Ko3pdumuenta BepoATHOCTA OHIO
TaKuM e, KaK B MoveHT ¢’, m 4roGm asa (P;, Q;,...), obaa-
JIaomadg  §TEM yanﬁommnm HoadxpnuueHTOM BEPOATHOCTH,
6su1a Ta, Kotopas coorsercrByer dase (P,, Q;,...), T. e. (ase,
BHUMCASA@MOM M3 TexX ’Ke BHAYEHHN IIOCTOSIHHEIX MHTErPAaJioOB
ypasHeHuil JBMKEHNA.

Mu MokeM mO3TOMY BEIPA3NTh BEPOATHOCTHL TOro, 4ro (asa B
MOMEHT %" BARIIOYEHA MEKAY rpaHumamMua p; a p,+dp;, ¢, n
q:+dgq; u T. 1. B BUNE

CeFdp,...dq,, (52)

rge C mMeer TO ke 3HAYeHwWe, UTO M B Ipepeaymei $opmyae,
T. €. NOCTOAHHOE BHAYEHUE MAKCUMAJBHOrO Koopdumamenta se-
poamocm, F’—xpanparuunas (QyHrona pasxoctedt p;— Py,
—Q% ...,a (P, Ql, ...)—dasa, woTopag B MOMEHT ¢’ COOT-
Becmye'r dase (P,, 0, ...) B MOMeHT t’.
Hamee, He06X0AAMO AOIKHO GHITH

S S CoF dp. ...dq. = S S CeFdp ...dgo=1, (53)

IPUYeM WHTErpPHEPOB4HEE HPOMSBONUTCA MO BCEM BOBMOMHELIM (ha-
8aM. I'paHnmsl Beex KOOPAUHAT 4 UMILYJIbCOB JOMYCTHMO MOJOMUTH
PaBHLHIMUI 4 co0 He MOTOMY, 9T0 9TA 3HAYEHUA IIPEJCTARIAIT Cob6oMH
JelicTBATENBHEE MpeAeNs BO3MOKHEIX (pas, HO IOTOMY, UTO 4aCTH
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MHTErpaJoB, JeKamie BRE IPaHUI] BCEX BO3MOMRHHX $as, mpaKra-
9eCKH UMCIOT HydeBoe smagedue. IIpu rpaHunmax, paBHHX F+ oo,
Halle yDaBHEHHE JaeT

Cn? _ 0 4, (54)
V7 VF
rae f —puckpummnanT*) F’ n f’—pmuckpumunant F”. Jror guc-
KPHMIHAHT, TAKAM 05pasoM, DOCTOSHeH BO BPEMEHH i ABJIAETCH,
nofo6uno C, aGCOMOTHHM MHABADHAHTOM IO OTHONEHMIO K MCIOJb-
syemoit cucreme Koopamuar. Ilo pasmeprocTm oH, momo6mo C*,
ofpaTeH 2n-0i cremeHu npoMaBeNeHmsA BHEPTMH HA BpeMA.
PaccmorpaM TouHO, Kak ¢yHimum F’ m F” cBABaHH MemQy
coboit. Ilpurnun coxparerus koshdunuenTa BepossTHOCTH Tpebyer,
qr0GH Mo0ble BHAYEHUA KOOPAUHAT H KMIYJbCOB B MOMEHT ¢’
coobmann Gynkmnu F’ 1o e 3Ha4eHMe, KAKOe COOTBETCTBYIOIIUE
KOOPOUHATH W UMIIYJBCH B MOMeHT &” coobmaroT ¢QyHkmua F”,
IoaToMy F” mosmxer OnTh BHBefeHo m3 F’ myTeM NDOACTaHOBKM
BMECTO Py, ..., J, UX BhpasxeHuit 4epes pj, ..., g,. Jlajdee, MH
uMeeM npnOiaEKReHHO
’
pi—Pi=%§%(pi—PI)+ e +Zgi(qn Q%)
. .. C e (55)

Q=L P+ .+ S (0= 00, |

H TaKk Kak B. F” wieHamn cTeneHe#t BEIme BTOPOH MOMHO IpeHe-
6peds, DTH ypaBHERHA MOMHO paccMaTpuBaTh Aus neaelt rpe6yemoro
npeo6pasoBaHusA KaK TouHhie. IloCKoabKRy no ypaBHeHmio (33)
pesyabTUpyIOILAg 9TUX ypaBHeHuil DaBHA eMANIE, TO JUCKPUME-
Haur F” nomkeH GHITh paBeH NUCKPUMHUHAHTY F’, Kak 810 Yike
ObLIO IOJIYYeHO B pe3ylbTaTe pUCCMOTPEHUA MPUHINIA COXpaHe-
HAa (asH, BHIPaKAOMeEro IO CYIIECTBY TO JKe camoe, 49TO R
ypaBHernue (33).
B momenT ¢’ Jasw, yhaoBaeTBOpAKMWE YpaBHEHUIO

F'=E, (56)
rae k — npousBOJBHAS IONOMATENTbHAS IOCTOSHHAS, AMEIOT K03(-
$unuent sepoarocTn Ce . B MOMeHT ¢” cOOTBeTCTBYyIOmME (hasH
YJAOBIETBOPAIOT yYPABHEHMIO

Fr=k (67)
n oGaanaroT TeM e Koapdunuentom BepoarHocru. Ilosromy dasw,
8aKII0OYEHHEIE BHYTPH TID8HUI, ONpENeJAeMHX OJHUM W3 3THX

*) OTUM TepMHHOM 0G0BHAYAETCA ONpeNENNTEab, 3JIEMEHTH KOTOPOro f0
rJIaBHON AMArcHany npeacTasdAT co6oft KcaPPunuer T KRaNPaTOB B KBEX-
paTHuHOi Pyuxumu F’, a ocTajbHHE JeMeHTH — [0JOBMHE KOdPuLIeHTOB
upousreieHuin B F’.
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ABYX ypasHeHnit, Taxme ABIANTCA COOTBETCTBYOmUME fasaMu u
nmeor KoohpunueHTH BepoATHOCTA, 66abmme Ce~k, Toraa Kak
¢ussl, HAXONAMUECA BHE DTHX FDAHAUI, UMEIOT MeHpmue Ko3pPHu-
QueHTH BeposirHOcTH. BepoATHOCTs TOro, 4TO Karag-iauGo fasa B
MOMEHT ¢’ HaXoauTcA BIrpaHunax F’ =k, TaKoBa me, KAk BepPOAT-
HOCTHh TOTO, YTO OHd OKashBaercd B I'PaHMOUX F”"=k B MOMEHT
t”, TAK KaK OJIHO M3 YTUX COOLTHAY He00X0auMO BiaedeT 8a cofol
apyroe. 9Ty BeDOATHOCTb MOMKHO BHYUCINTH CJefyomnM o6pasoM.

Mu MoieM OmycTuTh INTPAXM, TAK K4K HaM Heo6xonuMmo
paccMoTpeTh TOJbKO OaMH MoMedT Bpemenu. O6o3uuunM ¢ua3oBhit
o6bem BHYTpHE rpaHmEn F =}k uwepesa U m BepOATHOCTH HAXOMKIe-
HnA $asH BHYTPH 9THX I'psHUL yepes R, a dasoBuit o6vem BHyTpH
rpaiun F =1 uwepes U,. Ilo onpenenernuio

F=k
U=S...Sdp,...dq,,, (58)
R= SMS Ce-Fdp,...dq,, (59)
U,= S}t-.l.gdp,...dqn. (60

Omnaro, mockomsky F-—opgnoponmas kpamparnuHag (QyHKOus
pasHoOCcTe

px_Pn P,'—Pp LR qn""‘Qn'
TO TOMIECTBEHHO
F=k
\...(a—P)...ag.—0n=
kF=k
= S te S k™d (pl—Pl) ‘ 'd(Qn'_'Qn)==
F=1
= (. (ap—r)...d(6—0Qw.
Orciona
U=k"U, (61)
H I03TOMY '
dU = U nk™dk. (62)
Ho npm usmenenmun k ypasmenus (E8) u (59) gamor
F=k+dk
dU = S Sdpl...dq,,, (63)
F=k
F=k+dk
dR= S S Ce-Fdp,...dq,. (64)

F=k
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Tar kax maoxuTeas Ce—F B nocaenHeM KpaTHOM HATErpaje UMeeT
mocToAHHOe 3HadeHnMe Ce~*, MH moiydaeMm

dR=Ce*dU =CU,ne-*k" ' dk,, (65)
' 2 Jn-1
R=—CU,nle-k ( 1+k+g-! + ... +fn_——171—> -+ const. (66)

Msl MOMKEM OmpefieIuTs MOCTOSHHNE MHTErDUPOBAHNA YCIOBHEM,
gro R mncuesaer BMmecTe ¢ k. 910 gaer

R=CU,nl—CU,nle-* ( I4k+o4 ... +(n"T‘;)—l) . (67)

Mu MomeM ompejenuTsh 3HadeHume KOHCTAHTH U, yciaoBumeM, 9TO
R=1 paa k=co. 910 gaer CU,n!l=1 &

ks k"1
R=1—e*(44k+5+ . +5m—pr) - (68)

Uv== 69
= (69)

IJenecooSpasno oTMeTnTh, 4TO OPMa 3THX ypaBHEHMNH 3aBACUT
TOJABKO OT YHCIA cTeneHei cBoboAsl cmcTeMH, OGyAydYd B ADYTUX
OTHOIIeHUAX He3aBUCUMOI OT ee quHAMHIECKOH IPAPOLH, — ACKIIIO-
9asg TO, YTO CHJIEI MOMKHHE ObITh yHKIOMAMU OJHNAX KOOPAMHAT
MIN KOODAWHAT M BPEMEHH.

Ecan MH 0603HaguM uepes

kRre1,

sHaueHue k, naiomee mpd moACTaHOBKE B ypaBHeHme (67) R=1!/,,
10 (asu, ompepeseHHEe ypaBHEHHEM

F =kp=1,, (70)

GyAyT 06IanaTh CIeNYIOIIUME CBOHCTBAMH,

BepoarHocts Toro, uTo Kakag-amGo asa HAXOXUTCA BHYTPH
rpaHnn, o6pasoBaHHHX dTUME Pasamu, GoxbmIe, Y€EM BEDPOATHOCTH
TOr0, 4TO OHA HAXOQUTCHA BHYIDW KAKHX-ING0 APYruxX TpaHM,
8aKJII0YAI0MUX paBHEM Pa3oBEt 06beM. OHa paBHA BeDPOATHOCTH
Toro, 4ro $a3a HaXORQHUTCHA BHe BTUX K€ CAMHX TIpanul.

9rH CBOHCTBA AQHAJIOTHYHH CBOKCTBAM, KOTODHIMH B TEODUE
omu6oK mpm ompeneNeHME KAaKOU-IAG0 OTACILHON BeMIMHK 06-
JIaNialoT 3HAYEHNd, BHIparkaemele B BAne A +- a, rue A—mnauboxee
BEDPOATHOS BHAYUECHHE, & G— (BEPOATHAA OIHOKYY.



rJdJABA I1I

NPAMEHEHUE IIPHHIIMIIA COXPAHEHH:H ®A30BOI'0
OBPBEMA K HHTETPHPOBAHUI0 JNPOEPEHIIHAIBHBIX
YPABHEHHI JIBIGKEHNA *)

Mu Bufiesn, 49ro npunmum coxpaHennms (GasoBoro o0BeMa
MOKHO BEIPasuTh B Bufe AuddepeHIIaTbLHON0 COOTHOMEHNA MEKIY
KOODAMHATAMU M MMIYJIbCAME M IIPOM3BONBHEIME IIOCTOSHHBEIMA
WHTErpalbHHX ypaBuemudil ApwweHua**). Ho marerpmponanne amd-
JepeHIaTbHEIX ypaBHeHU JBHKEHAS COCTOMT B OIIpeJleJIeHUM
9TUX IIOCTOAHHBIX B BHAE (YHRUUH KOOPAMHAT, NMIIYJIbCOB M
BpeMeHn, 1 COOTHOIIEHwe, BHIpaskacMOe IPUHINIOM COXpPAHEHHS
JasoBoro 00beMa, MOKeT IIOMOYb IIpH 9TOM CIpefleJIeHMUN.

Haa ynobcrea BocmosbayeMcess 0003HAYeHHEM, B KOTOPOM He
feaercA pasanuud Me:AYy KoopAmHaTamMm m mMuyabcamu. Ecuan
Mpl 000BHAYUM 4epes Iy, ..., I'y, KOODAWHATH M NMIIYJIbCH, a
yepes @, ..., h, Kak O paHbine, IPOUSBOJLHHE IOCTOAHHEE, TO
IPAHIUI, KOTOPHIM MH XOTHM BOCIIOJNb30BATBCA W KOTOPHIA BH-
pamaeTcA ypaBHeHneM (37), Moxer GHTh HAIMCAH B BUAE

G (T1s v vy Tay)

m—:f(a,..;,h). (71)

PaccMoTpuM cHadama ciydaif, B KOTOPOM CHJIHI OIpefesIAiTCA
TONLKO KoOpAuHaTaMu. fIBiAioTca JIm oMIH (KOHCEPBAaTMBHEIMI»
WIM HET, — HecymecTBeHHo. Bmaronapa tomy, uro AuddepeHnnanas-
WEle ypaBHCHUA ABMKEHNS HC COJlep:Kar BpeMeHH ¢ B KOHEYHOM
‘jpopme, ecm MH NCRIIOYNM dif m3 DTNX ypaBHeHMH, MH HOIY4nM
2n—1 ypaBHeHne B ry,...,r,, @ mx AnpdepeHupanax, HHTe-
'pUPOBaHNe KOTOPHX BBefleT 27— 1 mpomsBoJbHY 0 MOCTOSHHYIO;
tocaeinue Mel oGo3HaumM ueped b, ..., k. Ecam M cMOmem
OCYUIECTBATh BTO MHTErPMPOBAaHUE, TO OCTAKMAACA IIOCTOAHHAA «
BOifler mpH IOCJe/iHEM MHTerpPUPOBAaHHA (MMEHHO, DM MHTELPHpPO-

*) Cm. B ol tz mann, Zusammenhang zwischen den Satzen iiber das
Verhalten mehratomiger Gasmolekiile mit Jacobi’s Prinzip des letzten
Multiplicators, Sitzb. der Wiener Akad., Bd. LXIII, Abt.II, S. 679 (1871).

**) I'u60c noab3yercA TEPMUHOM «MHTErpAJbHEIE YPABHEHUA ABUMKEHUA»
BMEeCTO TepMHHA «MATerpanbl ABUMEHNA». ([Ipum. nep.)
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BaHNU ypaBHeHHUdA, coflepamero di) m OyAer IpubGaBIATHCA K [
B MHTEI'DAIbHOM YpaBHEHUN WINM BHUYUTaThCA N8 Hero. IlycTh oHa
sumAtaeTca w3 ¢. Torfa oueBagHO, YTO

ary . or, .
o= "Tv Gg= " Tw--- (72)
Boaee Toro, mockoabky b, ..., h m ¢— a— HesaBuCUMELE
HKUAHA 7,, ..., I'y,, TOCHEIHIE ePeMeHHRe ABJIATCA QyHKIUA-
1 2n

mu mepsuix. flxo6man B (71) ABmAerca mostomy Qyskmueit b,. ..
.«., h u t—a, n, TOCKOIBPKY OH He H3MeHAeTCA C I, OH He
MOeT TaKiKe M3MeHATHCA M ¢ ¢. MH mosnyuaeM, 1aKuM 06pasoM,
B paccMaTpUBaeMOM CJydae, T. e. KOrfia CHJIH cyTh (yHKIun
TOABKO KOOPAMHAT,

0("1,..-,"2”) -

da, ..., k) =15 b, (73)
JlomyctuM Texmepb, 4T0 M3 umeaa 2n— 1 mepBEIX WHTerpuUpoBaHAR
MH OCYMmeCTBUIA BCe, KPOMe ORHOIO, ompefleamB 2n—2 IpOM3-

BONBHEIE TOCTOAHHBIE (CKameM, ¢, ..., HR) B Bufe QyHKIuUA
Fis <+, Tan, TAK 9TO OCTAETCA emle ompefiesuts b u a. Hamu 2n — 2
KOHCUHHIX ypaBHeHNA II03BOJIAIOT HaM PpaccMaTpPUBaTh BCe Iepe-
MeHHHIE 7, ..., I'y, W Bee QYHRI[UA BTAX IIePeMEHHEIX KaK (QyHK-
aum ByX W8 HOX (CKasKeM, r, W T';), ¢ OPOU3BOJIBLHEIME IOCTOSAH-
HHIMH C, ..., h. UTOOH ompefleInTs b, MH NMeeM CJeAyomue
ypaBHeHnA A7A IOCTOAHHHX BHAaYeHuit c, ... h:
ory or or or
e dr,=-2 2
dry=gg da+Z3 db, dry=77da+ 50 db
n 0rcI0/ia
0 (14, 1) ory ory
P (a’ b) db = Pa dr, +a; d"z. \74)

Ho mo o6uuuoit opMyse AJMA 3aMeHH IlepeMe HHBIX

|- Sz((’;—”;;)dadbdrs...dr“= N\ Nan =

=S...S%—((H)-da...dh=

—_ . O (Pys oo s Tag) d(c, ..., h)
__S S a(tz,...,h) .d(ra’“”rz”)dadbdrs...drm,

npudeM PPAHUNE KPATHHX WHTErpajsioB 00pasoBaHH TeMu e Qa-
samn. Ilosromy

d(rl’rﬁ)_a(rli--~sr2ﬂ) . 6(0,...,’1.)
3@, 8) 0. k) e i)

C DpoMompio 9TOro ypaBHCHHA, ABJIAOMIErOCH TOMJECTBOM, M

(75)
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vpasHeHus (72) MH MoKeM IepelmcaTh ypaBHeHme (74) B opme

O(ryy vy Pay) 9(c,.. ., h) o o
T R T gy Q0= e dny rydr,. (76)

Teneps pasfesenue mepeMeHHHX OCYIeCTBIgeTCA IpocTo. [Tug-
(epeHIUaIIbHEIE YPaBHeHUA JBIGKEHNA AAOT BHIPAsKeHUe I, W Ty

uepes Iy, -+ ., T'sy. lloJIydeHHHE Yyie VMHTErpaJbHHE YPABHEHUA
: o ... h
AT €, ..., h U, cAeoBaTEIbHO, AKOOHAH (%__r_)_) B BUJe
8y e ooy l2g

¢yHrnmit Tex e mepeMeHHuX. OfHaKo, B CHIy 3THX jKe UHTe-
rpaJdpHEIX ypaBHeHMif, MBI MOMKeM paccMarpuBaTh (PyHKOUH OT

Ty +ee, Tyy KaR QyHRIOUHE OT ry M 7, ¢ TOCTOAHHEMH C, ..., A,
CrefloBaTelIbHO, €CJM MK IIepelldeM YypaBHeHHe (76) B Bufie
O (Fyseeos T2g) ry r
EXCRN)) db—o(c,...,h)d"l”“o(c,...,h)d"a' (77)
O (rgy+ vy o) 9 (rgy ., ran)
woopdunnenTst npu dr, u dr, MOryT GEHITH PACCMATPUBAEMH B Ka-
4eCTBE W3BECTHHIX (PYHKOWHA OT r, M 7, ¢ TIOCTOAHHHIMA C, ... , k.
Koasppunuenr npn db B cnay (73) ects ¢Qyuxuma or b, ..., h.

Ilpasna, om He ABIAeTCA W3BEeCTHON PyHRIMeH 5THX BeJNMYMH, HO,
TMOCKOJBKY €, ..., I paccMaTpuBaloTCcA B ypaBHeHuu (77) Kar
LOCTOSAHHEIG, MBL 8HAEM, 4YTO IEPBHI WIeH JOJKeH HpeficTaBIATD
co6oit Auppepennuan Hekoropoit Qynwkuum or b, ..., h, KoTOpYIO
Mbl 06osHauuM deped b’. TakmM 06pasoM MH TOJdyyaeM ypas-
HeHIe

, r r
db’ = ——— ™ 2——— ") dry— —— (c,._.l'—_—. ¥y dr,, (78)

—J(ra, e vy Tag) O (Fgs oo vy Tay)

KOTOpOe MO#ieT OHTh HPONMHTEIDUPOBAHO B KBaJpaTypax M Jaer
b B Bufe QpyHruumu r,, 7y ..., €, ... ,h W, CIENOBATETLHO, B
Bijle QYHRIAM Ty, ... , Ty,.

9T0 MHTErpHpOBAHUE RaeT HAM IOCIE[HIOD N3 NPOMSBOJBHEIX
HOCTOAHHHIX, ABJAIMXCA (QyHKIMAMH KOODAMHAT M MMIIyJIhCOB
0e3 BpeMeHH. 3aKIOYNTEIbHOE MHTEIPAPOBAHHE, KOTOPOE BBOAUT
TIOCJICAHIO OCGTANUIYIOCA HOCTOAHHYIO ¢, ABIAETCA TaKie KBal-
paTypoii, HOCKOJNbKY HHTErpHPYeMOe ypaBHeHHe MOskeT OHIThH BHI-
PasKeHO B BHAE

dt = F (r,)dr,.

Jamee, orsiaeKasch OT BCAKAX COOOpakeHmil, IMOMOOHBIX IIpU-
BEJCHHKM, W OI'PAaHHYMBASACH N3MEHEHWCM BO BPeMeHW, MH mMeeM
TORIECTBEHHO

rydr,—r, dr,=0,

W r, M r, BEPaKEHH 4YCPE3 TIEPEMEeHHHIC Ty, ..., Iy, NOCPEACTROM
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ArgdepeHMaNbHEX ypaBHenuil Apmixenma. Ilocie Toro, Kak Mb
moMyauan 27— 2 WHTErpajia, Ml MOMKEM PpacCMATpWBATh I, M I,
KaK wusBecTHele (YHKINE IepeMeHHHX r, B r,. Ennncisennoe
ocraomeecsd BaTPYAHEHHE BaKJI0YAETCS B HHTEIPUPOBAHMH HTOTO
ypasuenuss. Ecam cayda#t HacTOILKO IPOCT, 4TO He IpefiCTAaBIAET
saTpyAHeHNOIt, NN ecaM HaM YA3J0Ch H3fTV MIIM ITOC 9aCTIMBUIOCEH
BaMETNTH, 4TO MHOKHUTENb

Ol . h) (79)

O(rgy . ooy Tay)

niau Karo#i-mubo npyroif ofpamaer JeBYI 4YacTh YpPABHEHAS B
yoJiHEI auddepeHnna;, To MH MoeM o00oiiTuck ©e3 j0CTAaTOYHO
JUIMHHEIX ~ paccy:kfieHnit, HKOTOpHEe OBUIM IpPWBEAEHH BHIIE.
ITonesnocrs mpuHmuma coxpanenns ¢asoBoro obnemMa COCTONT B
TOM, 9TO OH JaeT HAM «(MEOKUTENLY, KOTOPHIl Hdegaer ypaBHC-
HUE MHTEIPUPYEMHIM N KOTOPHIA mnHAYe OBIJIO OH TPVAHO IR
HEeBO3MOYKHO Haiitu.

_3ameruM, yro (QyHHNUA, ofH03HaYeHHAA uepes b’, ABIAeTCA
qacTHHM caydaeM QyHxknoum, obosHaueHHOM gepes b. Cumerema
TIPOUBBOJBHHEIX IOCTOAHHHX a, b', ¢, ..., h uMeer HEKOTODHE,
3aMeuaTeJbHEIE TI0 CBoOeil mpocrore, cBoiicTBa. Ecemu MBI Hammmem
b’ Bmecto b B (77) m cpaBamM pesyasbrtar ¢ (78), TO MH HOJIYYNM

O(ry ooy loy) ’
Ta v w1 (80)

Taknm 00pasoM, KpaTHHEIl MHTerpas
S.:.Sdadb’de..ldh, (81)

B3AATEA BHYTPM I'DAHUN, KOTOpPHE O0pasoBaHH (azaMm, paccMmaT-
PUBaeMHIME KaK ONHOBDPEMEHHEIE, IIPEJCTABIAAET co0o# (asoBriil
o0BeM BHYTPHM DTUX I'PaHUI.

Hecronpko muo#t caryyail mosydaercd, ecjd CWMJE OIpefe-
JAITCA He TOJNBKO KOOpAWHATAMHU, HO HBIATCA (QyHKIEAMA
KOOpHUMHAT ¥ BpeMeHH. Bce IpOHMBBOJLHEE IIOCTOAHHEIE WHTE-
rpaJIbHBIX YpaBHEHuil JOKHEL TOrJla PaccMaTpUBaThCA B O6LIEM
ciay4yae Kak (YHKIWN MEPEMEHHHX 7y, ..., 'y, U t. MH He MonieMm
y/Ke BOCIIOJIL30BATHCA IPHHIUIIOM COXpaHeHusa (azoBoro ofbeMa
paHbile, YeM ocymiecTBIeHo 2n — 1 wmHrerpupoBaume. JlomycTuMm,
YTO IOCTOSHHEE b, ..., B B pe3yabraTe MHTEIPHPOBAHUA OIpe-
neleHsl B Bufe (yHEOUmA TEPeMEHHHX Iy, ...,T,, u §, W,
TAKVM 0GpPasoM, OCTAETCS JIMIIb OffHa TIOCTOSHHASA @, KOTOPYIO
enfe HyAHo ompejenntb, Hamm 2n—1 KoHedHBle ypaBHeHUA
TOBROJASAIOT HAM PAcCMaTpMBaTh BCE IIEPEMEHHEIE Ty, ..., Ty, KaK

QYHRUMN OAHOM W3 HUX, CKamkeM, r,.
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Jaa mocrosHHBIX 3Havenmit b, ..., B ME nveem

dr, .”’1 da +r dt. (82)
Hamee,

‘S Sg—%dadrz... drm:\‘---gdrx...drz,,::

. O(ry, o v vy Top) _

= c e a(rl""’rzn\ a(b....

vi¢ TpAHAIL NHTEIPAIOB o6pa3OBaHm temn sxe (Pasamm. Orcionia

gﬁ_d(rl,...,rg,,,) b, ..., h (83)

da 0@y .o, h) O(Fay o0y Tay)

TaK 410 ypasHeHme (82) Moser GHTh HpHUBe[leHO K BUAY

O(rys ... sT2p) oy N 84

oo ok P =g T T e o (%)
ﬁ(l'g,... ,rzﬂ) d(rz, cee g 7'2,,)

Ho mu sraem ms (71), urto nosddunment mpm da ssagercd

$ynroueit a, ... h. CiaefoBaTeabHO, HOCKOABKY, @, ...,h pac-

CMATPHUBAOTCA B YPaBHEHWH KaK IOCTOAHHHE, JeBafg CTOPOHA
npefcTaBaAeT coboit Audepernnax HekoTopoit PyBKIIM @, ... , kA,
KoTopyo Msi oGosuadmm uepes a’. Torma
do' = dr,——— T dt (85)
9, ... k) 1T (k... )
é’(rz,...,rg”) O (ray oy Ton)

— ypaBHeHUE, KOTOpOe MOKHO WHTerpUpOBaTh B LBajpaTypax.
B a10M ciyuae Me MOKeM CKasaTb, 9YT0 IIPHHIAN COXPAHCHEA
as0BOro 06beMa qaeT «MHOKITENbY

1

(b, ... k) (86)
0(rgy ...y Tay)
AJISL MHTErPUPOBAHUA YDAaBHEHUA
dr,—r,dt=0. (87)

CucTeMa II pON3BOJABHHIX HOCTOAHHHX a’, b, ..., h, OueBuHO,
©0IajaeT TAK UMH 7K€ CBOMCTBAMH, KAK T€, 9TO OBLJIM OTMEYeHS
s cucteMu a, b’y ..., A,



ri1ABA 1V

0 TAK HASLIBAEMOM KAHOHHYECKOM PACHPEJEJE-
HIN ®A3, IPH KOTOPOM IOKA3ATEJIb BEPOATHOCTI
ABJIAETCS JAHENHON OYHRIUENX SHEPTHH

[locesATuM Teneps Halle BHUMAHUE CTATHCTUIECKOMY PABHOBECHIO
B aHcaM0/Je KOHCEPBATHBHEIX CHCTEM, B OCCOGHHOCTH K€ TeM
CIy4aAM I TeM CBOHCTBAM, KOTOpPHE O0EIm[aloT IIPOJNHUTH CBET Ha
AIBJIEHNA TepMOAUHAMHUKI.

Vc.nonne CTATACTHUYICCKOIO paBHOBeGI/IH MOAReT 6};1’1?}: Bmpameuo

B Bupe *)
dP .
2 (Gt e, ) =" )

rjje P xoopuiuedT BEPOATHOCTH, MIA YACTHOE OT JiejeHust
(a30BOil IIOTHOCTH HA IIOAHOE 4mMCa0 cmereM. UToGEI ypoBIe-
TBOPUTH TOMY YCJIOBHIO, HEUOXORAMMO M JOCTATOYHO, UTOGH P
ABJIANOCH QYHKOuedl p W ¢ (UMOyIAbCOB M KOOPIMHAT), HC HBMe-
HawolleiicA B0 BpeMeHH AJA [ABMRYymeidca cucTeMu. Bo Beex
paccMarpaBaeMBIX HAMH 37Iech CIydaax Tanolt Qynknueit apiserca
sHeprud WIn mwbasd QyHwnusa sHeprun. Takum obpasow,

P=/(e)

yAoBierBopseT ypapHeHuio (88), KK TO SACHO M3 TOr0, YTO OHO
obGpamaercss B TOK/AeCTBO, €cJN Hammcatb ero B gopme

<aP 9 _ 0P 9=\ _ g
E 09,0p,  Ipy 6‘11,)_

Wwmelotea, ofHago, elie U WHBIE YCIOBUSA, KOTOPHIM IIOAYNHEHO
P n KoTopele SIBIAIOTCA HE CTOJBKO YCIOBHAMHE CTATHCTHYECKOI'O
paBHOBeCHs, CKOJBKO YCJIOBUAMH, HefBHO B3AKIIOYEHHHIMH B OII-
penenennn KodddurmmeHTa BepOATHOCTH, HE3aBUCHMO OT TOrO,
uMeercs Win HeT paBHOBeCHWe, OTO — ycaoBme, 410 P JOIMHO

*) Cm. ypaBHenus (20), (41)u (42), a Takke adsal, ciaepyiomuii 3a ypas-
HenueMm (20). llomomenuss NMpOM3BONBHHIX BHENIHHX TeJ, MOI'yIUMX BIHMATE
HA CHCTEMY, IPEANIONATAIOTCA 3AeCh OFIMHAKOBBIMHY 7Sl BCeX CHCTeM M IOCTOSH~
HBIME BO BPeMEHH.
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0BT OJHOBHAYHO M He MOKeT OHTb MHUMHEM WM OTPUIATEdb-
HBIM HH JJIA KaKoil (asel, U yciIoBHe, BHEIpaMmaeMoe ypaBHEHUEM

{46), T. e.
BCE .
S Spdpl...dq,,=1. (89)
dasnt
IJtv yCIOBAA HCKIIOYAIOT
P=c . const.,
PABHO KaK M
P =const.,
w3 CAyd4aes, MOMJIEHKAUNX PACCMOTPEHUIO.
Pacupefieenne, mpefcTaBIgeMOe BHIPAAICHIEM

P—s

n=log P="+%-,

(90)

wimn
¢—e

P=ev, (91)

rie ©® u ¢ —mnocrosuHee ¥ O — IMONOMKHUTEIBHO, IIOBUAUMOMY,
ABIAeTCs Hanbosee NMpOCTHIM MEICINMEBIM CJIyuaeM, Tak KaK OHO
obmafaer TeM CBOWCTBOM, 4TO KOrfla cucTeMa COCTOMT W3 4dacTeil
¢ OTHeJbHEIMH DHEPIHMAMH, 28KOH pacupefledeHns mo ¢asaM Ais
OTeIBHHIX 4YacTell oOmafaeT ORWHAKOBOW IIPHPOAOM — CBOWCTBO,
KOTOpOe  YPe3BHIYAMHO  yIPOMmAeT WCCJICJOBAHKE M KOTOpOe
ABJAETCA OCHOBaHWEM JJii BeChbMa Bu/KHBHIX OTHOIIECHUH K TepMmo-
Ampamuke. Jlemureas © (BemunHa, o6majfiaomad OAWHAKOBOIL
pPasMepHOCTBIO &) He YCIOKHAeT MAeJa, a, Hao00pOT, YIPOMIAeT
ero, MOCKOJIbKY Haamume €ro JejaeT paclpefielleHre He3aBHUCH-
MHBIM OT ymorpeGiaseMux efimHun. OTpruaTesdbHEI 3HAK y & Tpe-
6yercsa ycaosumeM (89), KorTopoe oIpefiesideT TaKe M 3HaueHue
I moboro KapHOro ©, a MMeHHO:

=

~ pCe

-8
e"e‘::S...ge Odp, ... dq,. (92)
¢asu

Korma aHcaM0ib cucTeM pacmpefieieH 1o (asaM  oIMCaHHBIM
obpasoM, T. e. KOrjla IIOKa3aTejb BEPOATHOCTH SABIAETCA JIMHEH-
HOll (yurune#t osweprmw, MH OyAeM TOBOpHUTH, YTO aHCAaMOJb
KaHOHUueCKU pAacnpedener,, © Has0BeM JlelnTesb sHeprum O #mody-
JAeM pacipefiesleHns.

Jlomsa KAHOHMYECKH pacIpefleJleHHOro aHcaMOid, Jexamasn
BHYTPU KaKNX-Iu00 3aMaHHEIX (DasoBHIX TIpaHwIl, MPeICTABIACTCH
AOTCIOJa KPATHEIM MHTETpajIoM

S Se(l‘;—edpl el dgp, (93)
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B3ATHIM BHYTpHW STHX rpaHmm. Ms MoKeM BHpasuTh TO ke
camMoe, CKas3aB, 4TO HAMl KPATHB{l HHTErpajl BHIpa}KaeT BEPOAT-
ROCTh HAXOMJEHUA KAKON-InC0 HeompeReIeHHOR cucTeMH aHCcaMoJIs
(T. e. Tamkoif, 0 KOTOpOi MHl 3HAeM TOJIBKO, 4TO OHA OTHOCHUTCSH
K aHcaM0i10) BHyTpM NaHHBIX I'PIHAL.

Benuuuna mparmoro wurerpaia Bupa (23) (ROTOPHIN MBI Ha-
spann  ()as0BHIM 00BEMOM), OIDAHAYCHHOTO JIOOHMI B3aaHHEIMI
$asaMm, He BaBHCHT OT CHCTeMBl KOOPAUHAT, B KOTOPOH OH
BHIUHICIAETCA. 10 e caMoe JONHKHO OBITh CIPALefJIBBEIM M JULSA
spartHoro muTerpaja (92), 4TO CTaHeT OUYEBLAHLIM, C€CJIM MHI pa-
300beM HTOT MHTErpad Ha YacTH, CTOJNb MAJIhie, 4TOOH B KamsAoli
W3 HUX IIOKA3aTeJIbHHI MHOMKHTETbh MOMKHO OBLIO CUHTATH IIOCTO-
#4BHEIM. TakuM o06pasoM, sHaueHme ¢ HEe3aBHCUMO OT ymoTpel-
JIGHHOI cuCTEMBEl KOOPAMHAT.

OueBufiHo, uTO0 ¢ MOMKHO OIpefeJWTh KaK ODHePruio, s
Kotopoit koaPduuuedr (asoBodl BEPOATHOCTH HUMeeT 3HAYECHUE,
pasuoe efumune. OfHa®o, IOCKOJBKY dTOT KO3PUIMEHT HMeer
pa3MepHOCTh, O0PATHY N-0fi CiENeHM IIPOM3BelleHUs] DHEPIUU Ha
BpeMs *), sHeprud, 0003HAUCHHAA yepes ¥, He 3ABHCAT OT BHOOpPa
efuHEIl dHeprum u BpeMenu. Ho ecanm oTm efumunsy BHOpaHB!, TO
ompefiedcHne U COMEP:KAT TY Ke CaMyl0 IIPOM3BOJIbHYIO IOCTOAH-
Hylo, 94T0 B &, TaK 4T0, XOTA MIA J000I0 B3a[JaHHOIO CIyYasd
quCIIeHHEe 3HaueHUs O mam & GyAyT COBEpIIEHHO HeollpefeJeH-
BHIMI, IIOKa JAJIsL paccMarpuBacMoil cucTeMH He (PMKCHPOBAaH HYJIb
DHEPrud, PasHOCTh U — & IpefcTaBJaAeT CO00 BIIOJHEe OIpeiesieH-
HOe KOJIMYeGTBO SHEPIHM, COBCPIICHHO HE3aBHMCHMOe OT TOr0, Kakr
MBI BHIOepeM HYJIb 5HEPIun.

OueBniHO, YTO KAHOHMYECKOE pacHpefiellcHNe BIOJHE OIpe-
NedeHO MOAyJeM (paccMaTpMBAaeMHIM KaK KOJ@YeCTBO BDHEPIHm)
1 Tpupofoil paccMaTpuBaeMoit cucTeMH, n60 Korfa ypabuenme (92)
YAOBJIETBOPEHO, TO BSHAuYeHme KpaTHOro mHTerpasa (93) He sasm-
CUT OT yHOTPeGIAEMHX eNnHAN, W KOOPAWHAT M OT HYJd, BH-
6paHHOTO NJIA DHEPTUM CUCTeMHI. *

PaccmaTpuBasgs HKAHOHWYECKOE paclipefielleHwe, MEl  BCerAa
6ymeM IpefmosiaraTh, 4to KpATHHM nHTerpan B (92) wumeer
KOHeYHYI0 BeJIMYMHY, TAK KAK B IIPOTHBHOM cJjydae KoapmumeHT
BEePOATHOCT! MCUE33ET M BAKOH paclpefielIcHNs CTAHOBUTCA MJILIIO-
80PHEIM. JTO MCKIIYaeT HEKOTOPHE CJydYaW, ORHAKO, OYEBU/IHO,.
He Takme, 4TOOH 9TO HOBJMAJNO HA SHAYeHMe HAMIUX Pe3yJbTaToB:
¢ TOUKM 3peHUs IPUMeHeHHA NMX K TepMojauHaMuke. Tak, Hampu-
Mep, HCKIOYeHHEIMI OKABHBAIOTCA CJy4ad, B KOTOPHIX cCHUCTEMa
uam d9acTH ee MOryT OHTH paclipefielleHH B HEOTPaHWIEHHOM
OpocTpaHeTBe (WIX B IPOCTPAHCTBE, MMeIOMeM TPaHUIH, HO 00ia-
flaromuM GeCKOHEYHEIM 0GheMOM), B TO BpeMs KaK ee DHepPrua

*) Cum. rmaBy 4, cTp. 26.
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®CTACTCA HUKEe OIpPeNeICHHOTO KOHEYHOIO npefiesa. TodHO Tax
e UCKIIOYAIoTCA MHOIMe CJIy9dy, B KOTOPBIX DHEPIHS MOWMKeT
{eOrpaHNMYeHHo YOBIBATH, HAIprMep, KOI'MlAa CHCTEMA COJCPIKUT
MaTepuajibHble TOYKH, NPUTATLBAKILYEcA APYr K Apyry obpaTHo
i[DONOPUMOHANBHO KBaJlpary nx paccrosnnit. Cayuan Marepuans-
HBEIX TOYER, IpHTArUBAKIUXCA ApPYyr K Apyry oOparHO Ipomop-
I{7OHAJBHO PACCTOAHWAM MCIK[AY HEMH, JITA OXHNX sHadeAnit O
MCKIIOWalOTCA, ANA APYrmx ke Her. llccaefomanue sTuX BOOPO-
COB JIydyme OCYMIECTBATH HA U2CTHHIX caydaax. [daa nemeii
ONPTO  MCCAENCBAHUA  JIOCTATOYHO INPHHATH BO BHUMaHNe
HpeAToNoKeHne, HESBHO collep:rameecsi B gopmyae (92)*).
Monyns © mMeer cpofictsa, aHAJTOrMYHEE CBOCTBAM TEMIIC-
patypn B TepMoAunamupke. Ilyere cmcreMa A cIpeficieHa, Kak
IIpUHAajTeKamas aHcAMOJIIO CHCTEeM ¢ M CTeleHsMH cBOOOJH, pac-
npefleieHHHX N0 (asaM ¢ K0 PUINEHTOM BEPOATHOCTH

‘3’4“‘_4
e ° ,
a cucreMa B, —Kak npnHafmeskamad aHCaMOII0 CHCTEM ¢ n

cTemeHsAME cBOOOALI, pacmpefleleHHHX I0 fasaM ¢ Kod(dumue:-
TOM BePOATHOCTH

Yp-ep

e 9
UMEIOMUM TOT e MOAydb. IIyeTb Gy ecey QmyPyy+-+ , Pm—
— KOOPAWHATE M UMOYILCH B A, @y, - -+ 3 Qmany Pmazy »+ = s Pman —

— KOOPAIMHATH M MMIylIbcH B B. Jlamee, MEH MoO#eM paccMmar-
puBath cucreMH A m B, kak o6pasyiomue BMecTe cmcTeMy C,
UMEIONly0 M -}-n cTeneHeil ¢cBOOOAH W KOOPAHHATH H MMIYJdbCH
€1y -y Qminy D1y +++» Pm.n- DBepoATHOCTH TOTO, 4dro (hasa
cucreMu C, ompefleieHHOH TakuM o0Gpa3oM, HAXOAHUTCA B TIpa-
HALax
dpl) DR | dpm+n’ dql) A | dqm+n’

OYCBHIHO, pPABHA MPOM3BEJEHMIO BePOATHOCTE! HAXOKACHRA
cucteM A m B RamAofl B OTAENPHOCTE B YKABAHHHX TIpa-
HULAX, T. €,

$at¥p-e4-Cp

e ° dpl <. dpuun dq;l e dqmm' . (94)

*) 3ameTuM, UTO 110700HbBIE OT'PAHMYEHNA CYLIECTBYIOT ¥ B TEPMOMHAMUKE.
Yro6E Macca rasa MoOriia HaXOAUTBLCA B TEPMOAMHAMUYECKOM DaBHOBECHH,
Heo6xomuMo, 4To0H! OHA GEIIA BAKIOYEHA B BAMKHYTOM o61eme. He Moier GhITh
TePMOAMHAMUYECKOT0 PAaBHOBECUA (KOHEYHOI) MacChl rasa B 6eCKOHEYHOM I} 0-
crpancTBe. HakoHnen, mpepcTaBieHme, 4TO JBe NMPUTATMBAIOIMMECA YACTHILBE
€H0COo0HHI TIPH TIepeXofe OT OfHOI KoEdurypaumm (paccmaTpuBaeMmoil, Kok
BOBMOKHAA) K IpyTroii nponsBecT 6eCKoHEeuno Gonbmylo paboTy, XOTA M COBEp-
UIeHHO IMOHATHO B MaTeMaTH4eCKoi fopMyile, HO COBEPIIEHHO YYH0 HALIIM
OORYHEM IIpefCTaBIeHAAM O BelleCTBe.
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Mul MomeM I0PTOMY paccMarpmsaTh C KaK HeOmpefeleHHYIO
cucTeMy AHCAMOMIA, pacupefleIeHHOro ¢ KoappunmeHToOM BepOAT-
HOCTA

Yattp-(ea-ep

e © , (95)

AHCAMOIA, KOTOPH MOMKHO OIpeAeJuTh, KAK 0GpasoBaHHEIT
UyTeM KOMOWHWDPOBAHUA KAaJOH CHCTEMH IIepBOro aHcaMOas
¢ Kampo#t cuctemoit Broporo. Ho, mockoubry &4 4 Tpen-
¢TaBJAET co0Oif sHEprui0 Beeil cmcTeMb, & Y4 U Yp — IOCTOAH-
Hee, TO KOI(PUIUEHT BEPOATHOCTHA MMEET  PACCMATPUBAEMYIO
nam# o6y gopMy, a aHCAMOGIb, K KOTOPOMY OH OTHOCHATCH,
HAXOAWTCA B CTATMCTAYECKOM pPAaBHOBECHMH M KAHOHMYECKH PacIpe-
;leJIeH.

DTOT pesyabTaT, OfHAKO, IIOCKOIBKY OH Kacaercd CJyvaen
¢TATHCTHIECKOrO PABHOBECHSHA, JOCTATOYHO OECCOepKATENeH, HOTOM Y
\TO MEHICIEHHOE COeQUHeHVWe OTHEJIbHHIX CHCTEM B OJHY CUCTIEMY
Me MOpPOMKAaeT HUKAKOro B3awMojelicTBMA MemAy HUMU, ¥ €CJUI
KoMOMHEpyeMEe CHCTEMBl IpPMHAJJIEKAT K aHCamMO0JIAM, HAXOAA-
1[YMCHA B CTATHCTMYECKOM DABHOBECHM, TO CKA3arh, YTO aHCAMOJb,
00pA30BAHHLIN IIyTeM TAKOr0 KOMOWHHMPOBAHHA, HAXOMUTCA B CTa-
THCTAYECKOM PABHOBECWM, SHAYAT IIOBTOPHTH CKA33HHOE, TOJBKO
ppyrmMu caoBaMm. Jlomyetum, 4TO mpm oOpasopammm chcTeMEl C
Mbl BBOAMM HEKOTOpLIE CHJIbI, jelicTByromme Mexay A m B u uMew-
uMe CmIoBYK (YHKLNUIO —e,p. OHeprmsa cucreMul C paBHA IpH
DTOM ey +egt2e,p, B aHGaM6JI'bu TAKNX CHCTEM, PACIpeReeHHH I
¢ IUIOTHOCTHIO, IIPOIOPIVOHAILHOMN

—(eytepte p)

P— (98)

JOMHSeH HAXOMMTHCA B crarmcTudeckoM pasHosecun. CpasHuBas
a10 ¢ Ko3pduruentoM BeposTHoct:m (95) miaa C, IpUBEEHHBIM
BLIOE, MB YBHJGHUM, 9TO €CIM IOJOKATH €45 (WimM, TOYHEe, mepe-
MEHHYIO yaCTh HTOr0 WIEHA, KOTJAa MH pPacCMaTpuBaeM BCe BO3-
momHue woufurypamum cmcreM A m B) 6eckoHedHo Majoi, TO
JeifcTBTebHOE pacmpesfeseHue mo ¢asam cuctemu C -Gymer 6Gec-
KOHEYHO MaJ0 OTJIMYHHIM OT PACIpEfe]esns IIPH CTaTHCTHIECKOM
POBHOBECHM, YTO PaBHOCHIILHO YTBEP:K[EHMIO, YTO JTO pacIpene-
J1egMe UBMeHAeTCA OECKOHEYHO Mallo [aske B TedeHune Heompepe-
sieHgo  ororo  BpeMenn °).  Ilomosenue Gpuro On COBEPIIEHHO

#*) HeolXOMMO OTMETUTH, YTO IPUBEJEHHOE BHILE YCIOBME OTHOCHTETh-
$10 CHJI, AEACTBYIOIIAX MEKAY PABIMYHHIMH CHCTEMaMH, BIOJHE AHAJOTATHO
\'CJOBHIO, KOTOPOE [OIHIHO BEIIOJHATHECA B AHANOIMYHHIX CIyYaAX B TEPMO-
auuamuxe. HaubGonee npocTHIM NMPUBHAKOM PABEIICTBA TEMIEpPATyp ABYX TeX
FIBJIAETCA TO; WTO.QHM OCT3IOTCA B pABHOBECHH, Oyy4n IPUBEJIEHBl B TENIOBOK
2inTaKT. HemocpecTBenubit TEMIIOBON KOHTAKT - 1IpeAnoNaraer MOJeKyJIAp-
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OTIMYHHM, ecia Ol A m B mpuHajuexadn ancam0biaAM, o6i8xa0-

WM DPaBIUYHEIMYU - MOAYAAMH, CKameM, 8, m Op. Koshmmumenr

BepoATHOCTH A C OHix On TOTjia paBeH :

' $1-%4 Y8 B -
R (97)

€ ’

4T0 AazKe NpPUOJIAKEHHO HE IPOIOPIHOHAIBHO KaKOMY-JmbO BHpa-
s#eamo BnAa (96). '

Ilpeskne dYeM DPONOTKATH MCCIEJOBAHNE pacHpefeseHns 10
{asaM, HaBBAHHOIO HAMU KAHOHWIECKHEM, MHTEPECHO OyAeT BHACHATH,
ABIAIOTCA JIA ONMCAHHHE BEIIE CBOHCTLA O OTHOMIEHUIO K CTa-
THCTUIECKOMY PABHOBECHIO XapaKTEDHEIMA TOJBKO MJA HEro nJIH
/Ke BOBMOMKHH M Jpyrme pacHpefelNeHys ¢ QHAJOrMYHHIME CBOM-
CTBaMH. _

Ilyects w' m 7" —moxasateau BEPOATHOCTH [JIA ABYX HE3aBM-
CHMHX aHcaMOJeil, KaskAeii N3 KOTOPHX HAXOAWUTCS B CTATHCTH-
yeckoM pasHoBecumu. Torga %’ -1-7" Oyfder IOKasarejaeM aHCAMOJA,
LOJIY9aIoI[er ocA IIyTeM KOMOWHMPOBAHWA KaJON K8 CHCTEM Iep-
BOTO aHCAMBJTA ¢ KarkOff N3 CHCTEM BTOPOr0. JTOT TpeTnit aHcaMOab,
OYeBHIHO, TaKMe OYymeT HAXOAUTHCA B CTATICTHYECKOM paBHO-
secyn, n (asosas QYHRIEA v’ -+ %’ KOIAHA ABIATHCA NOCTOAHHOMH
npwkeHnd. Ecau Temeph K KOMOMHHpDOBAHHEIM CHCTEMaM HpHIIa-
raloTcA GEeCKOHEUHO MAJdHe CHWJIE, a 7' -7 EKIs Kakag-HzOyabL
6eCKOHEYHO Majl0 OTINYAIAACH OT Hee (PYHKIUA OCTAETCA BCE e
IIOCTOAHHON jBWHEHNS, T0 00BACHEHREe DTOTO NONAHO BAKIIYATHCH
B ODUPOAe IPUIOKEHHHX CWJI MW, ecild felicTRue IIOCJHeJHHX He
MOJHOCTbIO ONPEAeNeH0, B YCJIOBUAX, KOTOPHIM OHH IONYUHEHBI.
‘TaK, B TOJBKO UTO PACCMOTPEHEOM ciydae 1’ + 7" ABisAeTcd PyHK-
et pHeprum KOMORHUPOBAHHOM CHCTEMBI, I IPRIIOHEHHEE . 0ECKO-
HEYHO MaJhle CHJH TONYMHEHH BaKOHY COXPaHeHHMA SHepruH.

JipyruM ecTecTBeHHHM JONyMIEHNeM OTHOCHTEIBHO IPIIIOZel-
HEX cu GyfeT MOJOKHUTD MX TAKEMMW, 4TOGH OHA HE BJRANHA Ha
MOMEHY HMITyJIbca KOMGHHMpOBaHHOH cmereMsl. UroGwl momydmrs
caydaif, B KOTODOM MOMEHT UMITYJIbCA KOMOUHMPOBAHHOM CHACTEMLE
ABJIAETCA MOCTOAHHONM [BWKEHHA, MH Mo:eM BooOpasurh cebe
coflepKamuecs B ABYX KOHIEHTPUYECKHX c(iepHIecKHX OCOMOUKaX
MarepmajbHEIE YACTANH], IIPOHMKHOBEHHI0 KOTOPHIX depe3 MOBepX-

uBle CHJIH, feficTBylomme MexKxy Tedamu. Ho KpuTepuil OKAasKeTCH HEmpUroi-
}EIM, €CIIH 9HepTHelt 9THX CUJI HelIb3A IpeHeOpeub B CDABHEHNN C APYTHMH BU LA -
ME 9HeprEa Ted.Tak, €CIn dHepreTHUeCKoe BBAMMOAEHCTBHIE MEHKY TeJdaMu -
XMMHYeCKOr0 TMOA HJHM eCIl YHCIOM YaCTHI, NOABEPHeHHHIX BINAHUIO CHII.
AeMCTBYIOMMX MEMLY TeIaMH, Heln3s mpeHeGpeun B CPABHEHUN C OOIMM Yk« -
J10M 4aCTHI| (HANIPAMeEP, eCIM Teda MMeIOT GopMy UpeBBHYANHO TOHKHUX ILia-
CTHH), TO CONPMKOCHOBEHME TEJC OfMHAKOBOI TeMIepaTypolt MOMeT BH3BATL
3aMeTHOe TemIoBoe BOSMYIIEHHME M, TAKMM 00pasoM, Yi:Ke He jaeT HATeHEG'O
KPHTEPUA PaBEHCTBA TeMIEPATYPHL. ' '
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HOCTH . 000JI0UEK IpPENATCTBYeT OTTAJKNBaHUE, nelicTByonee Bcerga
10 HAIPaBJIEHUIO, MPOXOAAMmEMy uepes oOmmil meHTp- 060I09EK.
Torna, ecom Mempy vacTuoamm, HAXOAADUMUCA B PaBIAYHHEX
of0lI0YKax, OTCYTCTBYIOT CHJIBI B3aUMOJCHCTBASA, TO MOCTOSHHOI
NBUIEHNs COBOKYIHOCTH YacTAIl, BAKIIUEHHOU B Kamoi obomouke,
fIBIIAETCHA, NOMNMO SHEpPIrui, MOMEHT HMIYJIbCA OTHOCATEIHHO
Tpex IpOoXOAAIuX depes WeHTp oceil.

ITpencraBuM ceGe Temeph aHCaMOIb, OOpPABOBAHHHI IyTeM
pacmpeneJgeHuss 1o (I)a3aM CHCTEMEl YaCTHI], HAXONAIINXCS B OJHOI
000JI09YKEe, COOTBCTCTBEHHO IOKAB3ATENI0 BEPOATHOCTH

Wy

A—G+g+ ot (98)
rae € 0003HAYACT DHEPIHIO CHCTEMHl M ®,, ®, ®,— TPH MOMEHTA
NMITyJIbCa DTOH K€ CHUCTeMH, a Jpyrue OYKBH 0003HaYan0T
roctogHable. llomoOHEM ke 00pasoM mpencraBmM cefe BTOpOIi
aHcaMO0Jb, 00pas0BAHHKIA IIyTeM PacIpe/elIeHAs 0 ()asaM CHCTEMH
13 vacTHN, 3aKIOYEHHHIX B APYroil 0000YKe, COOTBETCTBEHHO
TIOKa3aTeJIIo

vtotoital (99)

rge O6YKBH MMeIOT TOT e CMHCI m O, 2, 2, Q, obmagaor
TEME jKe BHAUEHMAMH, 4TO M B IpefHAymeir gopmyne. asmperi
U3 9THX JABYX aHcaMmHiell, OUeBMAHO, OyHeT HAXONUTHCA B C1a-
TACTHIECKOM DPABHOBECHM, TAK K€ KaK W aHCAMOJb M8 KOMONHH-
POBAHHEIX CHCTEM, ITONYYAIUXCH IyTeM KOMJAHUPOBAHUA KasK/Ol
CHCTEMH IIEPBOr0 aHCaMOJaA ¢ Kamkgol cucreMoit Broporo. Jas
9TOT0 TPETHEro aHCAMOIA IIOKasaTeldeM BepOATHOCTH Gyfer

A ar—tE ool poton | oater (100)
1 =2 =8

I€ YeTHpe YNCIAXTeNs MpeAcTaBIAIoT cofoil asosne PyHKOwAM,
ABJIAKMIECH HDOCTOAHHHM HABIKEHHA JJIA EOM6HHHpOBaHHHX cH-
CTEM.

Ecnm Temeph MH [002BUM B KAI0H M3 CHCTEM 3TOrO TPETHErO
AHCOMOJA OECKOHETIHO MAJIBle KOHCEPBATMBHEIC CHJILL IIPATAKEHUsI
NJIA OTTAIKWBAHUA MEKIY YACTHIAMH, SaKIIOIEHHHIMU B PABHEIX
000JI0YKAX, —CHJIE], OIpejeldeMEe OfHUM ©H TeM 3Ke BaKOHOM
AIA BCeX cmereM, TO Torga (QyHRmmm o, + o, o,+ o, 1 0,4 o,
OCTAHYTCA IOCTOSHHHLIMU JBIKEHNA, N Kawasg-inbo pymHrnusa, Gec-
KOHEYHO MaJj0 OTINYAIMAfACA OT €, - &', TarKe OyAeT IOCTOAHHOI
nemaeHnsa. JlocTuTouno Oblito OB TODTOMY 6ECKOHEYHO MAJIOTO
n3MeHeHusa B (Ja3OBOM pACIpEJleJICHAN AHCAMOJA KOMOMHUPOBAH-
HHX CHCTEM I TOr0, YTOOH IIOIyIMJICA CIY4aidl CTATHCTHIECKOI'(
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paBHOBecusa. OTH CBOHCTBA BIIOJHE AHAJOIMIHHI CBOHCTBAM KAHO-
HHOYEeCKUX aHcaMOJeit*).

Ecan coornomenma Memjy CuIaMu H KOODAMHATAME MOTYT
OHTB BHDPAMKEHH JUHEHHEIMU YP3IBHEHHMAMH, TO CYHIECTBYIOT
«HOPMAJIbHEIE» THIH K0Je6aHuil, cOCTABICHHLIM I3 KOTOPHX MOMKHO
TOJIOMNTH JIefiCTBUTEIbHOE JBWHEHNE, W IOJHAS SHEDPrUd MOKET
OHTH pasfeneHa Ha 9acTW, COOTBEICTBYWINWE IO OTHEILHOCTH
KONIe0dHUAM BTUX PABIWYHEIX THAIOB. OTH HAPIASJIbHBIE DHEPTHN
JIOJKHEL ABIATHCA IIOCTOAHHBIMUA JABIAKCHNA, U €CJU Kaxag-Iubo
flofo6Has cucTeMa pachpejieseHa B COOTBEICTBAM ¢ IIOKa3aTeICM,
FABJIAMUMCS NPOM3BOJNbHOK (yHKNuell IapmuadbHHIX BHEprnii,
T0 amcambap Oyfder HAXOAWTHCA B CTATHCTHYECKOM pPAaBHOBECHH.
Ilycts moKasaTenb ABiIAeTCA JWHEHHON (YHKIMEI TapMUATbHEIX
DHEprumif, craxieM, BHUAA

2y Sa
— %, T B (101)
Tloo:KuM Tak:e, 9TO MMEETCHA em[e BTOPOIl aHCAMOIb, 0GPA3OBAH-
HEA U3 cucreM, B KOTOPHIX CHJE ABIATCA JAHEHHHIMA (yHK-
TUAMA KOOPINWHAT M KOTOpHE pacHpefeseHsl Mo ¢asaM COOTBET-
CIBEHHO IIOKA3aTeI0, ABJALMEMycA JuHeliHolt QyHKIuedl map-
TUAJIbHHX 9HePIuil, OTHOCAIUXCA K HOPMAJIGHEIM TUIIAM KOJIeOaHmiA,
‘CKayKeM, BUJA
’ &1 &m
A_W-—"'—(T'n' . (102)
Tax kak ofa aHcaMO0IA HAaXOMATCA B CTATHUCTHYECKOM PABHOBECHH,
TO W aHCcAMO0JXb, O0DPA30BAHHHI IyTeM KOMOMHHPOBAHUA Kay:A0M
CHCTEMEl IIepBOr0 aH:aMOIA C KaKMOM cmcTeMO# BTOPOro, Tawsse
OyAeT HAXOAMTBCA B CTATHCTAYECKOM paBHOBecun. Ero pacmpe-
demxenme 1Mo ¢asaM OyAeT HPeNCTARIATHCA MOKABATEIEM

’ 2! Sn S m
A+ A BT el T e T T (103)
T napruajgbHEe DHEPTUH, NPEACTABICHHEE YHCJIATENSAMH B DTOMH
fopmyine, OyRYT NOCTOAHHEIMHA JBIKEHAS KOMONHMPOBAaHHHIX
cacTeM, o0pasyommux TpeTmit aHcamGis.
Ecan reneps ME DPNIOMAM K 3THM KOMOMHUDPOBAHHEIM CHCTEMaM
‘0ECKOHEYHO MAJIHE CHJH, ACHCTRYIOIINE MERAY CHCTEMAMB-KOMIIO-

*) B npuBOAUMEIX BHINIE IOKA3ATENAX WIEH, COMePKaLN{l SHEPTHIO, HElb-
3f1 ONMYCTHTh, TAaK KaK 0e3 9TOro WieHa YCIOBHIO, BHIDAMKEHHOMY YpaBHe-
HueM (89), HEBO3MOMHO Y[ OBJIETBOPHUTE.

HccruemoBanue BHILEONMCAHHOIO CIYYasd CTATHCTAYECKOrO PABHOBECH S
MOMET CIY:KUTh OCHOBAaHMEM JJIsA TEOPUU TePMOJAMHAMMUYECKOrO PaBHOBECHII
BpalaOIUXCA TelI—IIpeaMeT, KOTOPHLil ObIT Mccae0oBaH MaKCBeJJIOM B MEMY -
ape «On Boltzmann’s Theorem on the average Distribution of Energy in
a System of material Points», Cambr. Phil. Trauns., XII, p. 547 (1878)..
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HEHTAaMM M NOAYUHEHHEHE TeM e OOmuM 38KOHAM, KOTODEIM TOJ-
MMHEHH YHe HMelomuecsi CHUJH, T. €. KCHCeDBATUBHHE U ABIAI-
muecsi JIWHEeHHHMN §YHKIUAMM KOOPAUHAT, TO MEH IOJYIHM 7 -m
THHOB HODMAJBLHEX KoJdeGaHWil W n--m IapOUaJbHEIX DHEPruii,
IHPEACTABIAIMMAX ¢000if He3aBMCHMEIC IOCTOAHHEE [(BH:KEHHS.
Ecan Bce mepBonawasbHbie 7 -+m HOPMAJBHHX THIOB KoJeOaHmik
00/1aa10T PA3IMYHEIMEA EPHUOJAMU, TO HOBHE THNH HOPMAJIBLHEIX
womxeGannii aumsb 0eCKOHEIHO MAJIO OTIHYAKTCA OT CTAPHX B HOBHE
napmmasgbHEE BSHEDPIHH, ABJISONUIECSH IOCTOSHHEIME JIBHAEHHS,
Oynyr npubamsnreIbHO TeMu jKe (asoBHMH (QYHKOUAMH, 9UTO
u crapsie. Taxum o6pasom, Pasosoe pacmpeseseHue B aHcam0iIe
KOMOMHAPOBAHHEIX CHCTEM IIOGJIe BBEJICHNMS YKA3aHHEIX 0ECKOHEUHO
MaJHX CHJI JuiIb GECKOHETHO MaJ0 OTIHYAETCA OT PacHpejefleHnsE
NpPU CTATHCTHYECKOM PaBHOBECHH.

IogoseHue He TaK HPOCTO, KOI'Ia HEKOTOPHC M3 HOPMAJbHHIX
TUNOB [ABW/KEHUA MMEIT OJWH M TOT jKe mepuof. B aTom ciaydae
pBejicHne OEeCKOHGUHO MAJEIX CHJ MOMKCT IIOJHOCTHI0O H3MEHHTH
HOPMAJBHEE THNH ABmskeHuA. OIHAKO, CyMMa HAPIUATHHEX DHED-
rmii A BceX INEPBOHAYAJBbHHIX THIOB KoJebaHnit, o6amarommx
TeM NN MHHM OUHAKOBHIM IePHOxOM, Gyaer mouTn TOKIECTBeHHS
(rax QyHrnus ¢ass, T. €. KOODPAWHAT M HMIYJbCOB) CYMME IIap-
NUaJIbHEIX DHEPrmil AJiA HOPMAJIBHHX TUIOB KoJe0aHUil, NMEOMUX
POT jKe ¢AMBIT MIN [IOYTH TOT #ie caMHil mepuon mocjie Kobapieyns
HOBHX cui. Ecam mosToMy mapnuasibHble SHepruM B IOK23aTeJNAX
pepsuix nByXx ascambuaeit (101) m (102), coorsercrByomune THIAM
KoJebaHuil, MMEIONUX ONWHAKOBEIL NePHOH, NMEIOT OJHH ! TOT Hi€
AeJUTeb, TO TO e caMoe Oy/er IMeTh MecTo U 1A nokasareas (103)
aHcaM0ia N3 KOMOMHUPOBAHIIKYX CHCTEeM W IPEACTABIAEMOE UM
pacupejesicHne Oyaer Wb OECKOHEYHO MaJ0 OTJINYATBCA OF
pacupeneseHus, KOTOpoe 0CTAJ0och OB B CTATHCTHYECKOM PABHO-
BECHH M TIOCJIe BBENeHNA HOBHIX CHI¥).

To :Ke camoe ocTajioch Obf CHPABeXIMBHIM H B TCM ciyuae,
cudn OBl B [OKA3ATENAAX KAaMIOr0 W3 NePBOHAYAILHHX aHcaMOuei
MBl TOJACTABHAM BMECTO 4YJeHa NIN YJICHOB, COOTBETCTBYIOIIWX.
KAKOMY-100 U3 JIePHOJIOB, OTCYTCTBYIOIIMX B ApyroM amcambue,
00y10 (YHKIUIO COOTBETCTBYIOIIEIT HTOMY NEPUOAY IOJHOE BHEP-
I'NM, HOABEP/REHHYI0 JHIIL o0meMy OrpaHHYeHMIO, BHPAKaeMOMY
ypastenuenm (89). Ho urodn ancam0ap KOMOMHNDOBAHHHIX CHCTEM.
(¢ 7n006aBICHHBIMI CHJIAMF) BCEIA OCTABAJICA NPHOIMHKEHHO
B CTATHCTHYCCKOM PABHOBECHN, HeO0DXOAMMO, YTOOH IIOKA3aTeIIME
UEePBOHAYAILHEIX amcam0Oiell HBIAAHNCDH INHEITHHIMEM (YHKOUAMIL

*) VIHTepeCcHO CPaBHUTHL NPUBEIeHHbIE Bhllle COOTHOIIEHUA C 3aKOHAMU,
VOPABISIOMIME 00MEHOM SHepIHMM Meiy TelaMH IOCpPefXCTBOM MBIYYEHHHd,
XOTA ABJIEHHUs UBIYUYeHHUs [0THOCTbIO BEIXOAAT 32 Ipefessl HacToAllei pabo-
TH, IPEAMET MCCIEI0BAHIA KOTOPOI OTPaHIIeH CHCTeMaMH ¢ KOHEYHBIM YMCIIOM:
creneneit ¢so6Gokl.



1. 1V, HKAHOHNYECKOE PACIIPENEJEHHE ®A3 51

WAPOUAJIBHEIX 9HEPrHil, COOTBETCTBYIOIUX KOJeOAHUAM © nepuo-
Jlamm, ofmmmu oGomM aHcaMmOaAM, M 4TOOH KOBYPUIUEHTH TAKMAX
FAPOHAATBLHEIX 9HEPTHil O OAMHAKOBEIME B 000NX II0Ka3aTeaax ¥),

CpoiicTBa KaHOHUYECKH pacHpeje eHHBX aHcamOael cucrem
110 OTHOLIEHWIO K PABHOBECHMIO HOBHIX 3HcAaMOIeil, KOTOPHIE MOLYE
OBITH 00Pa30BAHE UyTEeM KOMOMHUDPOBAHHA KAHA0I CUCTEMBI OHOT'0
aHcaMOJg ¢ KaKAoii cHCTEeMO# [Jpyroro, He HABIAITCH, TAKUM
00pa3oM, XapaKTEePHHIMI TOMBKO A HUX, TOCKOIbKY aHAIOTHYHbIC
«BOMCTBA MOI‘yT nanannemaTb " MHOTHIM JIpyI‘IIM pacnpeneneﬂnﬂm
IPA CHENUAJNLHEIX OIPAHUYCHHAX B OTHOIICHHU PAcCMaTPHUBACMBIX
crcTeM H cud. OHAKO, KAHOHHYECKOE PACHPe/leeHne, OYEBUIHO,
sABJIAETCA HamboJee IPOCTHIM CJIyd4aeM STOr0 BUAA, a WMEHHO,
CIIy43eM, JJIA KOTOPOr0 ONNCAHHBIC COOTHOUICHHUA CIIPABEJINBHL
71pM HAVMEHBIINX OI'DaHHYEHUIX.

BosBpamasch K CIy4ad KaHOHWYECKOTO pacHpefieleHdd, MO
HaﬁﬂeM nanmeﬁmne aQHaJoruam ¢ TepMommaanecmmn cucreMamuy,
TPEAIONOKNB, Kak B MpeJhAylleit IaaBe **), 410 moTeHmuadbHaA
‘DHEPruf &, 3aBHCHT HE TOJIBKO OT KOOPAHHAT ¢, ..., g, OIpeje-
JA00EX KOHQUIypanaio cUCTEMbl, HO TaK#e OT HEKOTOPHIX KOOp-
JUHaT al, (tg, ... TeJd, KOTOPHIC MBI Ha30BEM GHEWHUMU, paaymeﬂ
O JTUM IIPOCTO, YTO OHU He MOJAHBI paccMaTpUBAaThCA Kak
YACTH Hauleil CHCTCMBI, XOTA CWiel, JACMCTBYIOI[HE HA CUCTEMY,
BaBHCAT OT ux mojoskenuit. Cuiasr, feficTByiOmue HA BTH BHOIDHHC
TejIa ¢cO CTOPOHBI CHCTEMBI, OYAYT Ipe/icTARIEHH BHIDAAICHUAMIS

dz4 d3zy
~Ga Tdmy
TOrla Kak
I3 924
ogq," " Oy

UIPEACTABIAIOT BCe CHIbL, AeHCTBYMOL[Me HA TeJd CUCTCMBI, KaK Te,
KOTOpHE BaBHCAT OT IOJO;KeHUil BHEITHHUX Ted, TaK U Te, KOTOpHe
8aBUCAT TOIXBKO OT woudnrypaqum camoit cucremsr. Ilpm aToM
TIPEUIOJIATACTCH, UTO &, BABUCHUT TOJIBKO OT ¢y, «+ -y §ny Py + ++ » P>
T. €., APYCUMHE CJI0OBAMH, UTO KHHETHICCKAS oHEDPIHA TeJ, Ha3BaH-
#EX HAMO BHSIIHEMU, HE COCTABIAAET YACTH KMHETHIECKOIl dHEepIui
cncremsl. Orciofla caefAyer, 910 Mbl MOMKEM HAIICATh '

= — 1'11, . (10’*)

da, ~ da,
*) HaaomeHnoe MosseT ObITb, BEPOATHO, JOCTATOMHO XOPOIIO HILIIOCTPH -
JpOBAHO IPOCTHIM CIYyYaeM, KoTJa n=1 B Ka#gol cucreme. Ecam mepuomu
JUIA 00e;mxX CHCTeM DABIINUHBI, OHII MOTYT OBITL patmpejeieHbl COOTBETCTBEHHO
m00pM GyHKUMAM DHEPTHil; HO eCM BTU MepUoAbl OTUMHAKOBL, TO IA TOrO,
4T06H KOMOUHNPOBAHHEIL anCaMOb ¢ T00aBOYHBIME CHIAME MOl HAXOMUTHCH
B CTATUCTH YECKOM PABHOBECHM, 00e CHCTeMBI JOTHKHBI OHITH PACTIpe/ieIeHH KAHO-
HUYECKH C OMHAKOBEIM MOAYIeM.
**) CM. B ocofennoctu raany I, erp. 18,
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XO0TA [JH IIPOWBBOAKEIX MO BHYTPEHHUM KOOPAMHATAM IOAOOHOE
ypasuenne He 6yAer mMerr Mecia

Mu OyneM Bcerja IpeAmoJaraTh, 9TO 9TH BHEDIHHE KOOpPAW--
HAaTH UMEIOT OfHW M Te e BHaUeHWA A BCeX CHCIEM JK60ro
agcamGasa. B coydae KaHOHUYECKOrO pACIpefejieHEd, T. €. KOrfia
NOKasaTeJh BepoATHOCTH (ass ABJIAETCA JRHelHOH QyHKOUel
9HEpPrWM, OYEBHAHO, UYTO PpACIpefeJCHAE [OJKHO BaBHCETH OT
8HAYeHN# BHEIIHUX KOOP/IMHAT, IOCKOJIbKY OT HUX 3aBHCAT 9HEPIHA.
B ypaBuennn

e|-<-

BCE e
e °=(...\e dp,...dg, (105;
8.

¢asn

',

OpE TOMOIM KOTOPOI'O MOKHO OIpelelfarh O, BHeIIHNE KOOPAH-
HaTH a;, d,, ..., HEABHO COMlepwamuecs B €, PaBHO Kak O,
paccMaTpMBalICA KaK IIOCTOAHHHE IIPH YKA3aHHEIX MHTEIPLPO-
BaHUAX. Y paBHeHHWe ITOKasHBaeT, 4TO Y ABiIAeTcA (yHKHUel 9THX
HOCTOAHHKX. Ecim MH IpelcraBnM cede MX BHAYCHUA HM3M‘ HEH-
HEIMH ©# aHcaMGib pacmpeleleHHHIM KaHOHKYECKN IO MX HOBHM
sHageHHAM, T0, fuddepeHnUpysa ypaBHeHHe, MH IOIydUnM

BCE

e"%(._}édwg,de):g-zdeS...gse"%dp,...dqn—

¢asu
. BCE s _%
——'é'dalg...go—a'—le dpl---dqn—
$asn
. A BCE e __;_
“6"’“28“'807," dp,...dg,— ..., (106]
dasn
L2
uaE, yMpomxas Ha Oe® m momaras
93 ds
.—53;=A1, —;;;: 2 * ¢y
HOJIydnM
. BCE ¢-o
—-ddg+%d8=—é-d9 SS ee ¥ dp,...dg,+
dasm
BCe }-e
+da,S...S Ae® dp,...dg,+
¢asH

BC )

e e
+da, SS Ae® dpy...dgat ... (107)

dasu
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Ho cpennee mo amcamGmio 3HAYCHHE KAKOU-IMGO BEIMYMHLE
(cpennue MBl GyleM BooOuie 0003HaYaTh I'OPMBOHTAJBLHON gepToil.
HaJl CMMBOJIOM 9TOH BeJu'lLIHLI) OHOPEACIACTCA ypPaBHEHHEM

BCe bt
- (%]

u=g Que dp, --- dgp,. (108}

o
¢asgul

CpaBHEBaH C IpefbAyIuM ypaBHCHUEM, MH IIOJNydaeM

.

dy=%do— £ d0—A da,—A,da,—--- (10
WNam, Tak kax
igf==q (110
7] Lo
AR an
TO _ _ .
dy)=1d0— A, da,— A,da, - - - (112
Nanee, mockoasry (111) maer
dd— de =8 dn+-1d8, (113y
ME IOJIy9aeM TaKmKe
dz:= —Odn—A,da, — A,da;— - -+ (114}

910 ypaBHeHue, ecim mpeHeOpeuh BHAKOM YCDeJHEHHs, TOMJc-
¢TBEHHO II0 (hopMe ¢ TepMOAMHAMUYECKHM ypaBHEHUEM

dn=d5+A1da1+2-1Az das+...

(115

)

)
de=Tdn—A,da,— A, da,— ..., (116)

BHP&KAIOIWM COOTHOIIGHWE MeMJy oHepruell, Temmeparypoi
U DHTpomueil Teja, HaXoAAIIEIOCAd B TEPMOAWHAMUYCCKOM paBHO-
BECU, W CHJIaMH{, ¢ KOTOFHMEH OHO BOs[eidicTByeT Ha BHeIIHEE
T€J1a — COOTHOIEHNE, ABJIAICIEeCd MaTeMATUYeCknNM BBHIpAKEHUCM
BTOPOTO0 83KOHA TEPMOIZHAMUKE JJa OOCFaIZMHX IILOLECCOB.
Moaynb B cTaTMCTHUECKOM YPAaBHEHHM COOTBEICIBYET TeMIepaType
B TepMOABHAMEYECKOM YypaBHEHLH, & CLelHL#l LOKasaTCib BeLo-
ATHOCTA € 06LAMHBIM SHAKOM COOTBeTCTBYeT sHTpormE. Ho B 1ep-
MOIMHAMAYECKOM YPABHEHUN BSHTPONKA v ABJIAETCA BeJUYRHOH,
OIpefleJICHHOM A¥INb CaMUM YPaBHEHEEM H OIpeAedeHHOH HemoJ-
HOCTHIO, TAK KAK ypaBEeHue oIpefieiser Jrmb ee Az depennuadm,
a MOCTOAHHAA MHTErpupoBaENsA ocraercA npomsseabHed. C apyroi
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CTOPOHH, B CTATACTUYECKOM YPABHEHHUN 7 OIPeAeTeHO IIOJHOCTHIO
KaKk cpefiHee IO KAHOHMYECKOMY AHCAMOJIO CACTEM BHAYEHNME
sorapndma Koaddunuenra $asosoil BepOATHOCTH.

Mur momeM moatomy cpasHaTh ypasHenme (112) ¢ repmonuna-
MUI€CKNM ypaBHEHWEM

Y= —ndl' — A, da,— A, da,— . .., (117)

B KOTOpOM ¢ mnpepcrasiseT co0oit (YHKOMIO, HOIYdAIOUYIOCA
B pe3yJbTare BEYNTAHUA U3 d9HEPTUM NPOU3BEACHUA TeMIEPATYPH
1 OHTDPONMUM.

Hackompko maexo mim B KaKOM CMBICJIe aHAJIOTHA TPeX ypas-
HeHmt TIpefcTaBiAeT co00if [OKA3aTeJbCTBA TEPMOTMHAMMIECKAX
VpaBHeHWil NN [aeT BO3MOKHOCTH BHBECTH KaKNe-JIn00 33K II09eHAS
0 [0BeJleHNN MaTePUAJBHEIX CUCTeM, KAK OHO ONNCHBAeTCHA Teope-
MaMH TePMOAVHAMUKH, fBJIAETCA BONPOCOM, OTBET HAa KOTODEH
MBI OTJIOFKUM JIO0 TeX IIOD, MOKA He IPOBEAeM JaibHeilmee mccle-
Jl0BAHMEe CBOMCTB aHCamO0JA cHcTeM, pacnpefgeseHHOro no ¢asam
B COOTBETCTBUM C DPACCMOTDEHHHIM 33KOHOM. AHAJOTUHM, KOTODHC
Mbl OTMETHIIA, JIO MeHBIIeil.Mepe RA0T MOBOA K TAKOMY HCCIeno-
BaHMIO, KOTOPOE ecTecTBEHHO HA4YaTh ¢ OmpejieieHNd CPeNHHX IO
aHcam0ii0 3HavYeHMii Hambosee BaKHHIX BeJIMYNH, OTHOCHAINMXCH
K CACTEMaM M K Pacupe/iesleHnio aHcaMOJIA 110 Pa3;INIHEM 3HAYCHUAM
ATAX BEJIWYHH.



TJJABA V

CPEIHUE BEJINYHNHBI 1A KAHOHHYECKOI'0O
AHCAMBJA CHCTEM

B mpocToM, HO BasKHOM Ciydae CUCTEMEl, COCTOAell 3 MaTe-
PUAJIBHHIX TOYEK, ymoTpebadA NpAMOYTOJNBHEE KOODAMHATHI, Mbl
IOyYMM AJA TpomsBeleHuA AudepeHnnanoB KOOPANHAT

dx,dy,dz, - - - dz, dy, dz,
1 AuaA nponssefeHuss AudepeHNIaNTOB NMIYIbCOB
m,dx,m dy,m, dz, - mydzym,dy,m,dz,.
IIpousBefienue aTMX BHIpaKeHuil, MpeAcTaBiAoLee c0G0H dIeMeHTh
($asoBOro mpOCTPAaHCTBA, MOMHO KPATKO 3amucaTh B BUAE
m,dz, ... m,dz,dz, ... dz;
TOP/la MHTETpaT

S S e® mydz,...mydz,dx ...dz, (118)

HpPEACTaBIAET BEPOATIOCTh HAXOA/EHUA IIPOUSBOJNBHO BRIGPAHHOIR
U3 KaHOHMYECKM pacIpefleJIeHHOI'O aHCAMOJA CHCTEMH B KaKHMX-
au60 3afaHHHX ()a30BHX I'PAHUNAX.

B stoM cayuae

cme by M EE g m (119
u
$-e $-eg  mal m,, 25,
e® =e¢ 9 ¢ 9 . . ¢ 16 (120,

Ilorenumaibuas vHeprus s, He 3aBHCAT OT CKOpOCTeil, W ecJi
npefiesisl MHTErpnpoBagnd II0 KOOpAMHATAM HE3aBUCHMH OT CHOpPO-
oTeil m mpefelEl HCCKOJNbKUX PABJIUYHHEX CKOPOCTeill He BaBHCAT
Rak Jipyr oTr Apyra, Tak M OT KOOpPAMHAT, KPATHHI NHTErpa.
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MOKeT OHITh npeAcTaBlieH IPOU3EeACHNEM HUHTErPaJIOB

) 2
Q)—Bq My xy

S...Se o dzl...dzvge- 0 mdz, ...
2
‘n‘lv‘!.v

S e 3% mydz,.  (121)

9T0 IIOKABHIBACT, 9YTO BEPOATHOCTH TOr0, 4T0 KoHPUrypanms
HAXOMUTCA B KAKUX-1uG0 33aMaHHHX TpPAaHWIAX, HEe BABUCAT OT
CKOPOCTCA M 9TO BEPOATHOCTH TOrO, 4YTO KAKAA-InG0 KOMIIOHEHTa
CKOPOCTA AT MeWEAY KAKMMHU-In00 3afaHHHMA IpellenaMu,
HesaBucuMa OT APYIMX KOMIIOHEHT CKOPOCTH M OT KOHQUIypaiiud.

Tax kak
+oo mlle
e ® m dz, =) 2xm® (122)
1
S 5 Ml m, dz, =}/ 5m8°, (123)

TO CpefiHee 3HAaUEHNe TON 9acTM KNHETHIECKO# SHeprmu, KOTOpad
COOTBETCTBYET CKODOCTH Z,, BHIPAKaeMOe¢ OTHOMICHUEM DTUX HHTE-

1
rpajioB, paBHO -, 8. OTO C(HpaBANMBO HEB3ABHCEMO OT TOrO,

OepercAa Jm cpefHee JAJA BCero aHcaMmOias, wiam ske Mad Karoii-
smb0 chennajabHol Konurypamun, Gepercsa Ju OHO 630 THOCUTEIHHO
K JIpyrnM KOMIIOHEHTaM CKOpOCTell, Bim paccMaTpuBAlOTCA TOIBKO
Te CHCTeME, B KOTODHIX Jpyrme KOMIIOHEHTH CKOpoCTeil mMeloT
OIpelesIeHHEe SHATCHWA MM JIedkaT MexsAy ONpeJeJIeHHEIMA IIpe-
JlellaMum.

Yncmo wooppmsar pasHo Jv mim n. Taxmnm o6pasoM, Aaa
CpefHero SHAYEHNA KWHETHIECKOH! 9HEDIMA CHCTEME MEl mMeeM

B ) (124)

9TO ONUHAKOBO CIPaBEMJIMBO KAK TOrAa, Korfa cpefHee Gepercs
110 BCEMY aHCaMOJi0, TAK W TOrMa, KOIrfa OHO OIPAaHUYEHO OTHAEIb-
HO#t Koudurypanueit.

Pacopenesnenne cmeTeM IO KOMIOHEHTaM WX CKOpOCTeil cielyet
-«BaKOHY OMMXGOK»; BEPOSATHOCTH TOr0, 9TO SHAYEHME TOU MIM
UHOM KOMIOHEHTH CKOPOCTH JISHKHAT MemAy KarumMu-inbo 3afam-
HHMHI npeflenaMu, HRaeTCA SHOYEHHEM COOTBETCTBYIOIIEr0 MHTe-
tpaa B (121), B3ATOrO MEMAY OTHMH IpefleliaMd, JeIEHHHIM
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Ha (2xmO)'s, T. e. Ha 3HaYeHWE TOrO ;Ke HHTerpajia mpm Gecko-
HeYHHX mpefenax. Takmm o0pasoM, BepOATHOCTB TOTO, UTC:

BHAYEHNe &, JIEKHUT Me:Ay KAKNMN-Jm00 3aJaHHEIMO IIpefeJiaMi,
AaeTcsa BEIpAsKEHNEM

mlx%
.

(-2%- %Se” W dg,. (125)

9TO BHIpaMKeHMe YIPOINaeTcs, ecid CKOPOCTb BhHIpajykeHa wepea
COOTBETCTBYIOINYI0 dHeprmio. Ecam MH IOJOMUM

-

m o .
s = (——‘ zy,

TO BEPOATHOCTH TOI'0, 9TO S JEHUT MemAY KarkmMnr-mbo 3aJlaH-
HEIMU IIpeJieJJaMu, JaeTcAd BHEpasKeHHEeM

1 —s? .
.V%'Se ds. (126)
3lcch §— OTHOIIEHWE PACCMATPHBAEMON KOMIIOHEHTH CHKOPOCTH
K TOH, KOTOpO#f cooTBeTCTBOBaja OH SHeprma ©; JApyruMm CJo-
BaMAd, s® ecThb dYacTHOe OT JeldeHWsl SHePIud, COOTBETCTBYIOMIEH
paccMaTpuBaeMO#l KOMIIOHeHTe ckopocTd, Ha ©. Pacmpefenerne
110 DapIUaNbHHIM 9HEPTHAM, COOTBETCTBYIOIUM KOMIIOHEHTaM
cropocreif, Gymer, TakuM 00pasoM, OJAMHAKOBHM JAJNd BCEX KOM-
TIOHEHT CKOpocTeil.

BepoaTHOCTE TOrO, uTO KOBQUIypanuA BSaKJIOYEHA BHYTPU
KaKmx-1n00 Ba/laHHBIX TPaHAUll, A2ETCA 3HAYeHWEM BLHIDAJKEHUA

& b-gg

3
MZ (210)? S gerx,... dz, (127)

AdA »maX rpaHum, npudeM M obosHauaeT IPOWSBEJieHME BCEX
Macc. JTo BHpamenue moxydaerca ms3 (121) moAcramoBKo#t sHa-
YeHU#l WHTErpayioB, OTHOCAIINXCA K CKOPOCTAM, BS3ATHYX MemAy
0eCKOHeYHEIMU IIpefiesiaMum.

BecbMa CXO[AHEIE pe3yJIbTATH MOMKHO IIOJNYYuTh B OOmEM
ciTy9ae KOHCeDBATHBHON CHCTEMH ¢ n cremeHaMm cBoGoAs. Ilo-
CKOIIbKY €, — OHOPOAiHAA KBajpatwyHad (QyHKOUA BCeX p, OH:
MoMeT OHTbL pasfedeHa Ha wacT;m mo Qopmyre :

i dz 1 9z
5p=§‘pla—‘%+"'°+fpn5;’;v (128)

Ifie €, B YACTHHX NPOWSBOJHHX MOKHO, He MEHAS CMEICHE,
samennTh uepesd e, CpefjHee BHAageHme MepBOH n3 3Tux vacrei
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NI RaKOH-mMG0 8agaHHON KOHQUrypanum BHPAKAETCH YACTHHIM

-0 4o 9 - €
1 9s "o
S ...g —2—1)1;;:3 dpl‘-'dpn

+o  to f-e
S e® dp, ... dp,

-0 -0

s - (129)

Ho VHTEr pupoBaHue IO JACTAM Aaer

o vl Vil
Sple “2dp,=9 S e® dp,. (130)

{Ipn moAcTaHOBKE BTOr0 BHAYECHUA BHIIENPUBE/IEHHOE YACTHOC
)

CBOMMTCA K 5, W, CJelOBATGNIBHO, TAKOBO CpeHEE BHAMEHHe
1 03 "

7 P1gp, naa faunHolt woHpmrypammu. Tak kak 9T0 3HaYeHHe He

1

3asucnT OT KoHQUrypamum, oHO AONKHO OHITH Tawk:e CPefIHEM IO
BceMy amcaM0ilio, B 4eM JIerKo yGeAuThbeA HemocpeActsenHo. (Jlia
TOIO YTOOH HAmme IpeAHyiiee OKA3aTeJIbCTBO OBIIO IPAIMEHHMO
HeIIOCPEJICTBEHHO KO BCeMY aHcaMO0/I10, HaM J{OCTaTOYHO HANMCATH
dp, ...dg, Bmecro dp,...dp, B KpaTHHX wuHTErpajax.) ITO
maer JJIA CpefHer0 BHAYEHAA IIOJHOM KUHETHYECKOH oHeprua Ka-

1
ROM-In60 3afaHHON KOHQUIypanmum WM BCero aH€CaMOIa 3n9,

KAK yiKe OBINIO IIOKA3AHO AJA CIYyYad MAaTePUAJIbHEIX TOYEK.

Mexannueckuit CMEICJI pABJIMYHEIX 4YacTeif, Ha KOTOpHE IOA-
pasfemsercsi B ypasHenun (128) wuHernueckas sHeprms, cTaretr
FICHBIM, €CJIu MBI IIPeACTaBUM cebe, 4YTO CHCTEMa B pe3yJabTaTe
HIPUIOMKEHAA COOTBETCTBYIOMIAX cuil (OTIMYHEHIX OT TeX, KOTOpHIe
00yCJIOBIEHE &5, W JOCTATOYHO 6OJbMINK, YTOOH IOCJIEAHUMU
MOKHO OHUIO HpeHeOpedYb B CPaBHEHWM ¢ HEMM) OBIIA BHIBEJEHA
13 COCTOAHAA IOKOA M HpUBEREHA B COCTOSIHMG PacCMATPMBaEMOTrO
JBI’KEHAS HACTONBKO GHICTPO, YTO B TeUYeHWE IIpomecca He IIpOL-
30LLI0 3aMETHOr0 M3MEeHeHHA KOHQUIypammu, ¥ TAKUM CIOCOGOM,
9r0 OTHOImEHWA CKOpOCTe#l TaK#e COXPAHMIUCH B TeUeHHe UpoLecca
HenaMeHHHIMU. Ecin MBI 0603HAaumM depes

Fldql"*" "+FndQn

pabory aTUX cwiI, TO B TeUeHWe IMepmofia mx feiicTBuA M GyleM
IMeTh, COIVIACHO ypaBHeHmIO (3),

s 0s
pl= ———-——-—d—q-—l—Fl_: ——(;;1:+Fl.
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Pabory cunbm F, MOKHO BHYUCINTE CJAeAyOIMM 00pasoM:

\ Fudg,= \puda,+ § 5= da,,

npndeM IOCJEAHUR 4YiIeH MO:KHO OTOPOCHTb, TAK KaK HKOHQUIypa-
nud He MeHdeTCA 3aMeTHO 3a BpeMs [eficrsus cmi. (3aMerum,
YTO JIPyrHe WJEHH COAlep:kaT MHORUTeNW, BO3pacraiomme Ipw
yOuBanun BpeMeHu meifcTBuA cmi.) TdxuMm 0GpasoM, MH HOJydYaeM

1 = ..l = -1 =';1',' p.ap,- '
\ Fidg, = p.gidt= g,ap =2 ( p,a (131)

Tax kak p sBIAKWTCA unHefiHHIME (YHKOUAMU q (¢ woaddn-
OUeHTaMy, COMep:KAIUMA ¢), TO IIPEeAIIONAraeMoe IIOCTOAHCTBO ¢
U OTHOIIeHuW# ¢ ApYr K Apyry IPHBOAMT K IOCTOSHCTBY OTHOIIE-
HuA ¢,/p,. Ilpellemamm mociefH:ro mHTerpaja HeoGXOXUMO, Ode-
BH/IHO, B3ATH HYJIb M 3HAYEHNE P, B NEPBOHAYAIBHO pPaCCMATpPH-
BaeMoil (ase, a BedM4uHE, CTOALIUE Iepefl BHAKOM MNHTErpala,.
MOJKHH TaK:Ke COOTBETCTBOBATH dTOi ¢pase. Tawrum oOpasowm,

\ 1 - 1 7 .
\ Fidg,=5pd. =3Py (132)

VapiMu  caoBaMn, OTAelbHBIE 9acTH, HA KOTODHeE pasfeldercd IO
ypasuennio (128) wwmneTnuyecras sHeprus, NpefCTABAAT CO6Oi
[OJI SHepruM, COOOmaeMBle CHCTeMe IPH PACCMATPMBAEMEBIX YCIO-
BUAX pasiWyHHMH cmiamu F,, ..., F,.

Caenyiomee ImpeodpasoBaHme He TOJIBKO IIOBBOJAET IIONY4UTH
3HaueHme cpefiHeii KNHETHYECKON 9SHEPIMH, HO MOMKET TaR#e CIy-
MHATH AJA TOr0, 4TOOH OTJIMNYUTH pacHpefielleHue AHCAMOJA IO
KOHQUI'ypaIlIAM OT €ro pacIpefie;ieHuA II0 CKOPOCTAM.

Ilockompry 2:, ecTb OAHOPOAHAA KBAjpPaTHIHASA QYHRIMA P,
He Morymad oOmafars OTPMIATeBHHIM BHAUCHHEM, OHa Beerja
MoieT OBITH BHIpaiKeHa (U IIPATOM HECKOJAbKUME croco0amnm) B
Bufle CyMMBEl KBAafpaToB JuHeiHHX ¢ynrmmit p°). KosddunuenTs
B 5THX JnHeHHHX (YHKIMAX, IOA06HO KoadpunmeuraM B KBajpa-
THIHO! (QYHENUM, AOKHHE PaccCMaTPHBATHCA B O0IEM clydae KakK
$yarnun ¢q. Ilycrs

2, =ul+ul+. .. +uk, (133)
rae u,, ..., u,—ynoMaayTthe JuHeitnsle @ysxomn p. Ecan o0o-
BHAYNTH Yepes »
D (Pys ooy Pn)

d (Uy, ..., Uy)

*) IlpuBenenue TpeOyeT JHMMb MOBTOPHOr0 IPUMEHOHHA NPOLECCA «AOMOI~
HEeHNA 0 KBaApara», ynorpebigeMoro npu pelleHNN KBaAPaTHLIX Y PaBHEHH M.
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HHO6PIaH, T. €. OIpCHeNnTeNb, COCTABJICHHHN M3 YaCTHHIX npons-

0
BOJTHEIX BUIa 5‘5, TO MH MOHieM HNOJACTAaBNThH
0 (pyy --+» Po)
T ’"") du, ... du,
BMECTO
dp, ... dp,

B KpaTHbHe HHTerpaisl m00off w3 mHamux $opmyna. HeoGxommmo
3aMeTHTb, YTO OTOT OIpeflenuTeNb fBIAeTcA QydRuueil ORHUX
TONBKO ¢. 3HAK IMOMOTHOrO ONpPENieJUTeJNIA BABUCHT OT OTHOCHTENIb-
HOrO TOpANKA MEpeMeHHHIX B uMcauTese I sHaMenarede. Ofmaxo,
[OCKOJBKY MHMEKCH IIpH % yHOOTPeGIAoTcA TOIBKO IS TOrO,
uro0sl OTANYUTh 9TH QYHKIAA JAPYT OT /ipyra, W HOCKOABKY MerkAy
P ¥ U C ONMHAKOBHIMM HAJIGKCAMH He IIPEINOJaraeTCs HUKAKOIO
CIIEMUATBHOrO  COOTHOIIEHASI, MBI MOMKEM, OYeBHJHO, He TepsAs
B 0DmHOCTH, WPEAIOT0IKUTh HHACKCH BEIODAHHEIMU TAK, YTOOH
OIpefeluTeNsb OB TOJONTEILUEM.

Tax ®ar u ABIAOTCH JAHeHHHIMH QYHKIIAMO p, TO €Cian
VYHTEIPHPOBAHUA OXBATHBAIOT BCe BHAUCHuS p (IIpH IIOCTOAHHHX ()
0 OTHOMY U TOIHKO IO ORHOMY pasy, BCE 3HAa4YeHUd U TaKKe
GYAYT OXBAaTHBATBCA IO ONHOMY M TOJNBKO TO OAHOMY pasy m
mpefeasl A Boex u GyAyT paBHH 4+ co. Bes mnpeamososkenns,
GMeJIaHHOTO B MocJaefiHeM ab3ane, BepXHuil Ipefies He BcerAa Oymer
paBeH -} co, KaK 9TO CTAHOBMTCA OYEBHAHKIM IIPM PAcCMOTDPEHHM
a(iperta mepeMeHs sHaka u. Ho mpm chAedaHROM IIPEAIIOJIO#teHAN
(9TO ompefieATeNb BCerfa IMOJOMKATENCH) MBI MOMeM B3fib BepX-
Huit mpeflel PAaBHHIM - co W HWKHAH — oo AJA BceX u. Anamo-
IUYHEe COOOpasKCHUA MPUMEHAME H TOIAQ, KOIJa WHTEI'DIPOBAHMe
‘He PpacIpOCTPaHAeTCA HAa BCe BSHAYEHWA p W, CIEA0BATENHHO, HA
Bce 3HAavyeHas w. VIHTerpaJel Bcerfa MO:KHO B3ATh OT MeHBIIEIo
.3RageHusa u Ao Gombmero.

O6muit maTerpas, BHpaKaoIUil om0 aHCaMGidA, BaKIIOYaIo-
myiocA BHyTPM HKakmx-mubo 3aflaHHkX (a30BEIX IpaHmN, IPUBO-
Jiatca TAKUM 00pasoM K BHAY

d-e ul...nd
Sge"‘ll’l__ll T® gy ... dugdg,...dg,. (134

O (Ugy oves Ugy)

CnenoBaTenbHo, JJIA CpefHEr0 BHAYCHHA 4YacTH KAHETHIECKOL

{
JHEPrum, BEIpasKaeMoit ?uf, HE33BACEMO OT TOro, Gepercda mi

cpefiHee II0 BCeMy AHCAMOJIO WIM TOMBKO A AaHHOM KoHQury
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panmm, MH HMeeM

40 ' ul L
. S 5 ule 29duy (% ne:)ﬁ o
b e
7 u, = e — = ; =3 (135)
S e 2 gu, (279)

-0
; i
a ;A cpedHer0o BHAYeHMA Bcell KuHeTMUeCKo# sHeprmm —,l—nG,

KaK W paHbIe.

Yacrp ancambis, BaKIOYEHHYI0 BHYTDH KaruX-au6o sanaH-
HHX TDaHun KoH(urypanum, Haitgem uarerpuposanueM (134) mo
U or —oo A0 -+ . IT0 Jgaer

$-¢g

= ~o— 0(Prs ...+ Py
(21‘9)28 cee Se o qul cee dq;p (136)

OTKyHa cleayer, YTo 3HaueHue AKoOMaHa He 3aBHCHT OT cIIocoGa,
KOTODHIM 22, PasjaraeTcs Ha CyMMy KBaupatoB. Mul Mo#eM He-
nocpe.uumenno mpoBepurh 9TO M B TO Ke BPEMA IOJIYIUTH Goaee
OpOCTOe BHIPa’KeHme IasA AKoGMaHA clexyiomuM 00DasoM,
3aMeTuM, 4T0, MOCKOJbLRY U ABIAIOTCA JpHe HHEME @ YHRIHAMU

P, a p— ANHeHHEMNA q)ynxnn;mm q, TO U JONKHEL 6!:!’1‘5 TaK ke
JnHeHHEMY (yHKUUSMR q, TaK YTO OPOU3BOJHAA BUAA - Gyne'r

HesaBUCHMA OT q n Gymaer dyuxume#t Toanko g. Bymem oﬁoaaa-

17}
9ath uepes ; p e oﬁmuﬂ ameMeHT sAKkoGuana. Mu nmeem

r=n
0 0 _0 F o ou

du, duy 3q'x Ouy 1oy du, 0z}x
r=n
=3 <___323_ a_u,>__a_ B %y, (437
duy du, g 0q, Ou, 9y
¢IIe7I0BATebHO,

O(pis .. s Pa) _ (s ... s Un) (138)

6(ul,.--,un) a(q.l,...,q.n)
n

a(pl.... p,,)) (3(u1,...,u”) ’= a(pl,...’Pn)' (139)
O (s tn) 3(@1s e s 2w 3(@1s ... »dn)
Bce s ompefeaaTenn Apasorea Gynknuamu romsko ¢ ¥). Mo-

*) Heo6x0MUMO OTMETHTH, YTO KOKa3aTeALCTBO BHpaskeHnd (137) sapment
. ou
OT sunelinocmu COOTHOWEHAN MEMIY. U U ¢, KOTOPAA KeNaeT ~—— MOCTOAHHOM

dx ’
10 OTHOWGHMI0 K PACCMATPUBAOMHM 8fech AnddepennuposamuaM. Cp. npu-
veYaHue Ha CTP. 25.
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cnequuii m3 HMX e€cTh, OYEBMIHO, TIecCHMaH, HJIH orpeneInTelNrb,
o6pasonanﬂmﬁ 13 IIPOH3BOJHEIX BTOPOrO IIOPALKAa OT KNHETHYE-

CKOY BHEPIuM NC ¢, ..., §,. O60o8HaunM ero wepes A;. OGpar-
HEf ompefesInTesNb

(g1 «-- 5 gn)
d(pys +v- s Pn) "’
KOTODHIii ABIAETCA recCHaHOM KEUHETUIEeCKOM SHEPIuM, PaccMaTpu-
BseMolt Kaxk (QyHKOuA p, MBI 0008HAYHM 4Yepes A,.
Ecanp momomxnrs
dp to Ao & 1
e 9= S Se ”Af,dpl vesdpy=

‘;°° +o _uf... ul n
,,._S Be % du,...du,=(2r0)’ (140)

n

$g=9—%p, (141)
TO MoMA aHcaMbuas, BaKIIOYEHHAS BHYTDHU JIOOAX 3a/laHHHX rpa-
uun Koudurypanuu (136), momer OH1BL BHpaMeHa B Buje

bg-8 1

S S PCH A%dq1 oo dgp, (142)

npuYeM IOCTOSIHEAA §, MoskeT OWTH ompefAeseHa yCaOBUeM, UTO
sHaueHMe WHTerpaja, B3ATOr0 IO BceM KOHpUrypamunAM, PaBHO
equuumne ¥).

Korga amcambub cucreM pachpefielieH 10 Koxguzypayuim
TaK, KAK OMUCHBaeTcA 9TO# PopMymoit, T. e. Korga ero pacupe-

*) B npocToM, HO Ba:KHOM CJydae, KOria A; He BaBHCHT OT ¢ M
&g CTh KBafpaTMuHasd QYHKLUA ¢, 6CAM MH 000SHAUNM 4Yepes s, HAMMEHb-
liee BHAYGHME s, (MM &), COBMECTUMCE C HNAHHBIMM BHAYEHHAMM BHEWHUX
KOOPAMHAT, TO ypasHeHMe, onpefensiomlee Y,, MO¥HO HANHMCATH B BHJIE
Ga-% 140 4o 8g-85

e © =A§-S---ge ® dg,...dqy.

-0 -

Ecau mbl o6osHayMM uYepes gis .+ » 4y BHAYEHHA ¢y, ..., gn, TIpUAlOmue ¢,
€e HaNMeHbllee BHA4YeHUe &;, TO O‘leBﬂan, 4TO s4—8; €CThb ORHOPOAHAHA
KBafipaTHuyHas QyHKUAA pasHocTel ¢,—gqy,... u 9T dgy,..., dg, MOMKHO

paccMarpuBarh Kak aupdepeHumalisl 91X pasHocTe#t. CiaemosarTenbHO, BHI-
YHuCJIeHHe BHTUX MHTErpajloB aAHAJNTHYECKH No06HO BHUYMCJAEHNI0 HHTe-
rpana

+o ¢p

“+co
S ce Seedpl...dpn.
©

-0
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yeseHue N0 KOHPUrypanuaAM TakKoe e, KaK y aHCaMGiIA, KaHOEN-
JecKd pacmpejeleHHoro mo (asaM, ME MomeM CKasaTh, OTBIE-
KaAch OT €ro CKOpocTelf, 4YTo OH KBHOMUYeCKW pacnpedeeHn no
KoHguzy payuam.

Huasa aoboit sagaHHO# Koudurypanmum dYacTh CHCTEM, JeHa-
masf BHYTPM KaKkux-aubo B3afaHHHX TPAHAN CKOPOCTH, JaeTcs

1 n

5 n
RIS KOTOPOTO MBI HAINIM SHauenme Ay (2-n.€))2 . TeM e MeTONOM WU
N0 AHAJOTUA MH NOJYUNM ‘

€a— 4’1 n
e ) (21‘9—2_

rme A, —reccman noTeHIMaNBHON PHeprum, paccMaTpmBaeMoit kak yHKuMA
q. JIemo BMAETE, YT0 ), BaBMCHT OT CMJ CHCTEMHl M He 3aBHCHT OT Macc,
TOrma Kak \, uim oﬁpamaﬂ €My BeJMYMHA 3aBUCHT OT MacC ¥ He 3aBHCHT
or cui. XOTA 3HAYeHMe BCAKOrO recCHaHA BaBHCUT OT YyHOTpeGiasemott

2e
CHCTeMb KOODIWHAT, OTHOMIEHNE ;- OJHO M TO #e JIA BCEX CHCTEM.
q
VMHOMKAA MOCJIeHEe YpABHEHME Ha (110) MHl [0JIy9aeM

ca—({a
_(“‘1> (278)".

JIlna cpemsero sHAueHMsA NMOTEHIMANLHON SHeprum MoNydaeM

e ~+o0 Gq—.a
S S(sq—sa)e 8 dg,...dg,
- ~o0o0

8g— %= +oo G ey-ey ;

. e——-é—dql...d{[n
-0 -0
BHIYNMCJIeHNEe 3TOTO BBIPAMKEHUA HOJIOﬁHO BBIYUCJICHUIO BHIPaKeHUA
<o -+ ep

S spe_‘_’ dp,...dp,

4o 4o e, !
S o S e del...dp”

-00 -0
KOTOpCeé Maer CpenHee BHaueHHe Huneruqecmﬁ aRepruMm u NJA KOTOpPOro

1
MBl HaIVIN BHAYORHE ?ne. CooTBEeTCTREHHO MM 6eM

CKIagHBaA ¢ ypaBHeHHOM

noJy4aem
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OTHOIIEHUEM KPATHOI0 HMHTErpaJ’ia

S Se_'—gdpl...dp,,

nam eMy 9KBHABAJEHTHOTO
—ud-. - L

S e Se—_%_—_AZ du,...du,,

B3ITOT0 B pPAaccMaTpHMBaeéMHX TrpaHuUNax, R BHAYEHUIO 9TOI0 Ke

uHTerpana, B3ATOTO Memay npejenaymu -+ oo, Ho sraseHue Bro-

poro KpPaTHOrO0 MHTerpana Mmida IpeieaoB :,:OO, 0Y€BNOHO, PaBHO
i n

A% (276)7.

CaenoBaTeIbHO, MBI MOMKEM HAmmMCaTh

bo-ey
S Se 5 du,... du, (143)
nian
bp-tp 1
S Se"v"A; dp,...dpa (144)
naM, HaKoHe:,
bty L .
S S{a 5 A3dq,... ddn (145)

IJIA 9acTH cucTeM Kako#i-iunbo sanaHHoOW KoOHPUTypaunum, 3aKiII0-
YeHHOW BHYTPH NAHHHIX I'DaHuI] CKOPOCTH.

Horna cucreMn pacmpeneneHEl MO0 CKOPOCTAM COIVIACHO 9TUM
dopMymaM, T. e. KOra pacmpelelncHue IO CKOPOCTAM MORO6HO
pacnpenesieAN0 aHcaMOIsa, KAaHOHUIECKH PaclIpelelleHHOro no ga-
8aM, MH CKa/KeM, 9T0 OHN KAHOHUY CKU PACn p:0eachbl no CKOpPOCMu,

Yacrb Beero aHcaMOls, BaKI0OYEHHAA BHYTDH Kakux-1ubo
8aJJaHHHX ()a30BHIX I'PAHUI], KOTOPYIO MBI DaHbIIE BHIDA3uiln B BAJE

-
S .'..'Se"dpl...dpndql...dq,,, (146)
MOKeT OHITH TaKMke BEHIDAKEHQ B BHUJE
d-e

\ o Ne®adan. dindgs .. dgns (147)



I'TABA VI

HNPOCTPAHCTRO KOHOUT'YPALIMII M NIOCTPAHCTBO
CHOPOCTEMN

Qopmynn mocyenEMX afsameB npeflsAymedl 17aBH, OTHOCH-
wpecss K KAHOUMYECKIM aHCaMOIAM, NPUBOAAT K HEKOTOPHIM
00myM IOHATAAM U IOPHHONIAM, KOTODHE ME pPacCMOTPHM B BTOMH
rijaBe W IpIMEeHEHIEe KOTOPHIX OTHIOAb He OrpaHUYeHO KAHOHMA-
9eCKEM BaKOHNM DacmpepescHus*), Mu Bmfleam B riaee 1V, uro
MpUpofa pacrpeneleHus, HA3BAHHOIO HAMHA KAHOHUYECKHM, HC
3aBHCWT OT CHCTEMH KOODAWHAT, B KOTOPOH OHO ONmACHBAeTcd,
¥ OIpY/IelifeTes IMOMHOCTEI0 MoAyieM. Crciofa ciaexyeT, 9TO Be-
TY@HA, IpeficTaBIcHHAd KPATHHM mHTerpaioM (142), T.e. vacTs
aHcaMObas1, JeRuliad MesKRY OIpefleleHHHIMA TI'PAHMYHEIMA KOH-
(purypanLiszm, He S4BHCHT OT CHCTEMH KOODHHHAT U ONpefesaeTcsA
HOJIHOCTBI0 MOMAYJeM M IDaHMYHHIMN Konpurypamusmu. Jlamee, U,
KaK MBl BH/IMJIN pPARbINE, IPECTABIAET C000f BennumHy, Hesa-
BHCAMYIO OT CHCTeMLI KOODAUHAT, B KOTOpO#t OHA ompeeAeTcH.
To e, oucsufiHO, cmpaBeAnumBO 10 ypaBHenmio (140) m Axa ¢,
1, cacroBatensue, o (141) pas ¢, . IlosroMy sKcIroHeHIEAILHEIA
MHO;KHATeIb B KpATHUM umHTerpadste (142) mpencrasasier coGoit Be-
JUYnHY, He BJBHCANIYI0 OT CHCTeMH KooppamaaT. OrTciofia ciaemyer,
YI0 8HLUEHAE KPATHOTO MHTErpaja BAAA

S e SA%‘dq,. ..dg, (148)

He B4BHCHT OT CHCTeMH KOOPAWHAT, YHMOTpebiasgeMoil npa ero
BHIYMCACHUM, YTO CPasy ’Ke CTaHeT OYEBUAHHIM, €CIM MH IIpen-
¢craBaM ce0e KpaTHHIA nHTerpam pasbuTeIM Ha 4YacTH, CTOIB
MaJble, 9TO0 HSKCIOHEHIUANBHEIA MHOMKATEh MOMKHO paccMaTpuBaThL
B Kayk[oil 4acTH KAaK IOCTOAHHBEIIA,

*) DTH MOHATHA U MPHHIMNK NpHu Oollee TOrMYECKOM PACIIOIOHEHNH MaTe~
pHaza caefopaiio GH oTHECTH K TiaBe I, ¢ Koropoil onn TecHo casanbl. Crpo-
rue TpeGoBaHNA JOTEYECKON YHOPAKOYEHHOCTH OLLIM, OFHAKO, NPMHECEHH!
HaMH B FHEpTBY €CTECTBEHHOMY PasBUTHIO NIPENMETA, M BeChMa 9IeMEHTAPHLI®
LIOHATHA ONMYIIeHbl 0 TeX 0P, HOKA OHM He BHABUINCEH CaMu co0010 IpH HMBY-
YIeHUK BERYIAX npobiem.
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Touno Tak e dopmynnt (144) m (145), Bmpaskawomue Bepo-
ATHOCTb TOro, 410 (IPUHANIKAIIAA KAHOHMYECKOMY aHcaM0iio)
cucreMa JAHHON KOH(Hrypanum B3aKI09CHA MCKAY OIpejelcH-
HHIMZ CPaHANAMA CKOPOCTZA, IOKA3HBAIOT, YTO KPAaTHHE HMHTErpa-

JIBH BHAA
i

g...SAgdpl. ..dp, (149)

ninn
i

Sg A% dy,...dg,, (150)

OTHOCAIWeCA K CKOPOCTAM, BO3MOKHHM JIA HRaHHOH KoHPUTY-
pamun, Koraa mpiIsl 00pasoBaHE RaHHHIMEA CKOPOCTAMY, UMEIOT
SHAUCHHUSA, H2 8aBHCAIYE OT MCIOIL3yeMOH KOOpPAUHATHON cH-
CTEMBI.

9r4 COOTHOMIHAA JEIKO IPOB2PATH HSIOCPEACTBEHHO. BHIO
yiKe OOKasaHo, 4To

O Py Pu) _ 0 (@G0 0 (en )
0Py s Pw) 0(Qu.. v Qn)  9(Qu--- Q)

I8 G- v Qns Puveevs Pn B QueoveyQny Py,. .., P,— nBe cuCTEMH
KOOPAUHAT M MMIOynbcoB *). Urcioga ciaeayer, 4TO

1
O(pyr-- -] Py) 2°da. ...dg. =
S. S a(Qn . 'QN) & In

I

d(pl' . ’Pn) a(ql' ..y qn) —
N(Go=te)t gy 4=

-
l
§--§ 32’:1::.:::::> (D Py <;’53:::: 2L )7

x dQ,...dQ,= SQ (‘:‘(1;11’“-‘-' Q; do,...dQ,

I

n

1

S“ X 9 Q.- Q)2 dp,...dP, =
d(Pyr- s Py)

1
S-- g 9 Q- ,Q,.))e(aun, : p"))g dp,.
d(Pl... Py) O (Prs- -y Po) ‘
e a(QX""' Q‘”) dIPD .. Py) d((]p . ,q..) Z
S S d(Pl,. ‘e P”) d(pl, ..y p,,;)) <d (Qlﬁ ., Q") ) X

N aat * ) 3
xdpl...dp"-:-g...s %>2dpl...dpn_

il

*) Cu. ypaBHenue (29).
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Kparrutt mrTerpan

SS dp,. . -dpady,. . .dg,, (151)
KOTOpHﬁ MOMHO TaKXKe HAONCATh B BHAEG
S SAé dq,...dd.dq,. . .dq,, (152)

6ynyunm BBAT BHYTPM JIOOHX BalaHHHX (A30BHX IPAHAN, KaK
6HII0 IMOKa3aHO, MMeeT 3HA4YeHHme, He SABMCAIIEe OT yHOTpebise-
MHX KOOpPAMHAT. JTOT KPATHHA MHTErpad BHIPaKaeT TO, 4YTO MEI
Ba3HBaeM ¢asogeim 00vemom*). TodHO TaK ;e MH MoOmeM CKa-
8aTh, 9TO KpaTHuit muTerpan (148) Bmipamaer rongusypaguon-
Huli 06veM M 49TO KpatHee mHTerpain (149) u (150) BmpaskaiT
ckopocmuoii o6sem. ME HazoBeM

dp,...dp,dq,...dg,, (153)
4TO DKBHBAJEHTHO

by dg,...dg,dyg,. . .dq,, (154)
ameMeHTOM ()as30BOro ImpoOCTpaHCTBa. MH MoKeM HA3BAThH
1
Asdg,. . .dqn (155)
9JIEMCHTOM HPOCTPAHCTBA KOHPUIypamuit m
1
Axdp,...dp, (156)
WA YKBNBAJICHTHOE €My BHIPa:KeHme
1

L2 dg,...dg, (157)

aJIeMEHTOM IIPOCTPAHCTBA CHOPOCTeil,

@a3zoBHil 06beM BCErjla MOM(HO PacCMATPHBATH KAK WHTErpadl
o0 BIEMCHTAPHHEM KOH(NI'yPaLMOHHHM o00beMaM, YMHOKEHHEIM Ha
BIIEMEHTAPHEE O0BEMH II[OCTPAHCTBA CKOPOGTEH. 3TO OYEBHAHC
13 gopmyn (151) m (152), pmpamaomumx (azopmit oGbeM, ecim
MH IpeficraBuM cebe, 4TO B IEPBYIO ouepeAb BEINOJHEHO UKTerpHU-
pPOBAHEE IO CKOPOCTAM.

IlpousBefienne ABYX BHIpAMKEHNN MJIA 9IIeMEHTApPHOTO 00beMa
npoctpaHcrBa ckopocredt (149) m (150) mmeeT, oueBwWAHO, Ty se
pasMepHOCTh, UTO U IIpOUSBEfieHHe

pl <o pﬂqlll" . q‘n’

*) Cu. raaBy I, crp. 23.
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T. €., pasMepHOCTb n-0if cremenu JHeprur, TaK KAK KAaM0e mpons-

BeleHWE THNIA p, g, WMeeT pasMepHocTh sneprma. CieoBarTelbHO,
CKOPOCTHOH 00BeM uMeer pasMEpPHOCTh KODHA KBaJpaTHOrO u3
n-ott cremend axeprma. U3 (155) m (155) Mu Bagum, 4ro mpomsse-
HeHue KOHPACYpanOHHOr0 00BEMa HA CKOPOCTHONl 00BeM wuMeer
pasMepHOCTb 7-Oft CTeHeHW BHePrun, yMHOMKEHHOH HA N-YiO CTeNeHb
speMeHn. IloaroMy wouparypanuoHHH#E 05beM uMeeT pPasMepHOCTH
n-off cremeHd BpeMedu, YMIOMEHHONM Ha KODEHb KBaJpaTHHHA ns
n-oil cTemeHnm 9Hepruu.

C moHsraeM KOHPArypamaoHHOrO IPOCTPAHCTBA CBASAHHE HEKO-
Tophie Apyiue MORATAA, MIANGHEIE TEM, KOTODHE BCIPETHINCH HAM
B cBA3H ¢ IMoHATAeM (a30BOr0 MPOCTpPaHCTBA. YNCI0 CHCTEM KAKOTO-
aa00 aHcaMdaA (Re3asMCAMO OT TOrO, pacIpefeleH Jin OH KAaHOHW-
4ecKN WIA KAKAM-JIA00 APYCHM CIIOCOG0M), cofleprRamuxcd B 9ie-
MedTe KOHPArypam70HHOrO IPOCTPAHCTBA, AEJEHHOE HA BeIAIUHY
9TOr0 9JIEMEHTa, MOMeT OHTh HABBAHO KOHPU2IYDPAYUOHHOE naOM-
Hocmelo. JLDYrAMA CIOBAMA, €CIA HEKOTOpasA KoHpurypamma ompe-
felAeTca KOOPAWHATAMA ¢, ..., §, 1 IWUCIO CHCTEM, FJIA KOTOPHX
KOOPMHATEL JIeMKAT MemAy mpeflemaMa ¢, u ¢,+dq,, ..., ¢
¥ ¢, dg,, NaeTcA BHpamKeHneM

il

D A dg, ... dg,, (158)
D, oyrer wondmrypanuoHHoil mIOTHOCTHI. I ecan Mul mOxOKRNM
=21, (159)

rie N, KaK 00n4HO, O3HAYAET IIOIHOE YMCIO CUCTeM aHcaMmbus,
TO BEPOATHOCTH TOrO, 4r0 KAKAA-IA00 HEOMpeNeNIeHHAs CHCTEMa
aHcaMmOJId 3aKJI09eHA BAYIPA JAHHHX KOHPArypPANMOHHEIX I'DAHUL,

BHIpQ:HaeTca B BHUMe 1

e Ag dq, ...dq,. (160)

Mu Mo:keM HasBaTh €' KOIPPuypucHmon eepoamHocmu Konpuay-
FAYuu u m, nokazamenem 6epOAMHOCIU KOHPU2YPAYULL.
Jlona Bcero dmesia caACTeM, 3AKIOYCHHAA BHYTPH KaKUX-Ta60

8aJlaHHHIX KOH(PATY PAAOUHEIX T'DAHAI, BHIDAMKACTCA KPATHHM HHTE-
rpaaom

~

1
\ - S €A% dg, ... dg,. (151)

3iayeHue 9TOrO UHTErpajia (B3ATOr0 BHYTPH KAKUX-IA00 3a/IQHHEIN
rpasnn KOHQUIypamuu) He 3aBUCUT, CJICIOBATEIBHO, OT YHOTPeOIeH-
HO#t cmcreMbl KoopAuHat. [Lockoybry TO Hie caMoe OHLJIO MOKABaAHC

JUIA TOTO ’Ke CAMOTO MHTIerpaja (es MHOMATENd €', TO OYEeBUAHO,
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qr0 3aavedns v, u D AaA AaHHOK KOHPUrypanum B AaHHOM aHCAMGiIe
fie BABHCAT OT YNOTpeGJsAeMOil cECTEMH KOOpDJAHHAT.

TlonaTre MpoCcTpaHCTBA CKOPOCTEil OTHOCHTCA K CHCTEMaM, MMel-
M ofimHaKOBYI KomQurypammio *). Ecim aHcaMO0Ib paclipefiesieH
#aKk OO0 KOHQUIypanmmsaM, TAK W IO CKOPOCTAM, MH MOkeM oGpa-
THTBCA K TEM CACTEMaM, KOTOpHE BAKIIOYeHH MeMNY HEKOTODPHIMH
0eCKOHETHO MAJHMN KOH(QUI'ypanuWOHHHIMA TPAHWIIAMHA, M CPABHATH
MOJIHOe YNCJIO TAKWX CHCTEM ¢ TeMH, KOTODHEe B3aKIIOYeHH TaKke
Me/Ay HEeKOTODHMO OecKOHEYHO MAJHIMA TIDAHANAMHA CKOPOCTH.
YacTHOe OT MleJieHAA BTOPOrO M3 DTUX UHMCEJ HAa IEpPBOE BHIpazKkaer
BEPOATHOCTB TOrO, YTO CHUCTEMa, OMpeNelIeHHASl TOJBKO TeM, YTO
OHA BAKIIOUYEHA MEKAy OECKOHEYHO MAaJKIMA KOH(HI'YpAIOHHHEIMI
IPAaHNTAMK, BaKJII09eHA TaKKe Me:kAy 6eCKOHEYHO MajHMM I'DaHM-
namMu cxopocru. Ecam rpaHmmel A CKOpOCTH OIpeleJsIeHH YCJo-
BHEM, YTO UMIIYJIBCH JIE/KAT MeKAYy Tpammmamu p, 1 p,+dp,, ...
«es, Pn B po+dp,, TO CKOPOCTHOH 00BEM B HTHX I'PAHAMIAX OyAeT

1

z
Ay dp, ... dpy,
7 MH MOMEM BBIPasuTh MCKOMYIO BepPOATHOCTH B BHJE
1

A2 dps ... dp,. (162)

910 BHIpameHWe MOMKHO PACCMATPUBATH KAK OIPENeJIeHHe 1),.

BeposarHOCTE TOr0, 4TO CHCTEMA, ONpEReJeHHAA TOIBKO TEM,
4uro KoHPErypamus ee sariIi0deHa B HEKOTOPOM OECKOHEYHO MAJIOM
FMHTepBaJie, HAXOAMTCA TAKKe BHY1pM KAKHAX-TM00 BafaHHHX Ipa-
HOI CKOPOCTH, BHPAKAeTCS KPATHHIM NHTErpajIoM

1
S Se"m;dp,...dp,, (163)
nin eMy 9KBNBAJICHTHBIM
1
S Se”'mg g, ... dq,, (10.4)

B3ATHIM BHYTPHM RAHHBIX I'DAaHUN.

*) Ba MCKIOYeHMeM HEKOTOPHIX NPOCTHIX CJydyaeB (Hampimep, ciaydas
CHUCTEMbl MATEPUATILHEIX TOUEK), MBl HE MOJKEM CPaBHUBATb CKOPOCTH B ON{HOI
KOHQUTYpALMN CO CKOPOCTAMH B JPYTOii ¥ TOBOPUTHL O MX TOKIECTBEHHOCTH
MM OTIMYMYM MHAYE, KAK B COBEPIIEHHO MCKYCCTBEHHOM cMHicie. MEl Mosen,
NpPABNla, CKABATb, YTO MH HABHIBAEM CKOPOCTH B ONHON HKOHQUIypaLuu
ONMHAKOBLIMYU CO CKOPOCTAMHM B APYrO# KOH(Urypauu#, KOTAA BeJIAIUHE
g1 - .. G, UMEIT ONVHAKOBHE SHAueHHWA B ofoux ciaysaax. Ho oro yrsep-
JKIeHne HUYero He O03HAYaeT, NOKA CHCTeMa KOOPIWHAT HE OnpepnelieHa.
MBI Morsm 6B OTOMKIECTRHTH CHOPOCTH B 00eMX KoHQUrypauusax B TOM
ciydae, KOrjga ORMHAKOBEIMUM HAJA OGOMX CJYdYaeB ABJAKNTCA BeJINYNHL
P1s ...y pu- Ho 310 oOnfiTh He MMeeT CMEICIA BHE 3aBHCHMOCTH OT yliO-
TpedaAeMOil CCTeMBl KOOPIHHAT.
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Orcrofia cliefiyer, 4TO BPpOfITHOCTI: '1'01‘0, 9TO CKOpOOTIZI CHCTEMED

BaKIIOYCHHE MeKAy mnpefiejlaMd ¢, X ql+dq,, . qn n q,,—}-dq,,,

BHpaMmaerca B Buje
1

evAfdg, ... dq,. (165)

3nauenne mrTerpanon (163) u (164) He saBumcmT or ymorpebise-
MOl CHCTEMH KOODAMHAT M WMIyJhCOB, TAK 7Ke KAK W BHAYeHAe
TeX e MHTETpaJIoB (es MHOMHTENA €'7; CIeA0BATENILHO, BHAYCHNE 7,
TaK:Ke He JOJKHO BaBHCETh OT CHCTEMH KOODPANHAT W MMIIYJIBCOB.
Mu MOeM HasBaTh €7 K0If@uyueHmom 6EPOATMHOCTRU CKOPOCMu
u v, NOKA3aAMeseM 6ePOAMHOCTUL CKOPOCMU.

CpapazBas (160) m (162), Mu momywaem

e =P =e¢" (166)
nim
ng+ M, =1 (167)

WneiMr cioBamm, mponsBelieHne K0o(PUNUEHTOB BEPOATHOCTA KOH-
Qurypanum @ CKOpOCTH PaBHO KOBQQPANUEHTY BEPOATHOCTH (asH;
cyMMa IIOKasaTesell BepOsATHOCTeM KOHPArypanuy # CKOPOCTH PaBHa
mokasaTedio $asoBoit FepOATHOCTH.
OueBufiHO, 9TO € m €"P WMel0T pasMepHOCTH, OOpaTHHE COOT-
BETCTBEHHO DasMePHOCTAM KOHQHUIypanuoHHOIO ¥ CHOPOCTHOTO
n n

06BeMOB, T. e. pasMepHoCcT® L ™e * me ?, Tle —BpeMa B &—
oHeprua. Ecim, ciaefoBaTelbHO, e[MHMIA BPEMeHH YMHOMKAETCH
Ha ¢, W €[MHOIA PHEPIUM — HA (¢, TO KKAOE 7, BO3PACTaeT Ha
caraemMoe

nlogc,+ —;— nlogce, (168)
a Kakjioe m,—Ha cjaraeMoe
Snloge®). (1€9)

Heobxoaumo oTMETWTH, 9TO BEJUYMHH, KOTODHe OHJmM Ha-
8BAHHl KOHPUL2YyPAYLOHHVIM 00DEMOM U CKODOCTHbIM 06BEMOM, HE
ABJIAKNTCA YACTO IeOMETPUYECKUMHI WJIM KNHEMATH4eCKHMHO IIOHSA-
THAMHA, KAK 5TO MOKHO OeIIO0 OHl BaRIIOUNTH M3 ymoTpebiseMEX
TepmMuHOB. UroGH mosHEe BHIPA3UTh MX CYIIECTBO, OmuIO GH Gosee:
meseco06pasHo HA3BATH HX COOTBETCTBEHHO OUHAMUYECKOU Mepoil
KoHgpU2Y PAYUOHH020 NPOCMPAHCMEE M OUHAMUYECKOR MEPOE T po-
cmpancmea ckopocmeii. OHA 3aBUCAT OT MACC, HO He OT CHJI CHCTEMEH.
B npocToM ciryuae MaTepmaJbHHX TOYEK, TAe Kajs[Aadg TOYKA Orpa-

*) Cp. (47), raasa 1.
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HuYeHA BafaHHEIM 00BeMOM, KOHQHUrypanmoHHHIL 00BEM paBeH
11pOU3BENICHNI0 06BEMOB, B KOTODHX HAXOJATCA OTACJIBHEE TOUKM
(oHEm MOT'YT OHTh ONHUME K TEMH K€ MJIN DAa3HEIMH), YMHOMKEHHOMY
Ha KODeHb KBAADATHHN m3 Ky0a IPOM3BEJEHHA MAacC OTHEJbHEX
rouek. CKOPOCTHO 00BEM [ TAKAX CHCTEM HPOIE BCEro Ompe-
ACIUTh KAK KOHQUIypanumoHHHIT o0BeM CHCTEM, YAAJIHBIIAXCH
OT OJ\HOII M TOii e KOHQUIypanu: 33 eANHUNY BpeMeHN ¢ JaHHLIME
CKOPOCTAMY .

B o0mem cirydae mOHATAA OPOCTPAHCTBA KOHPUIypammoHHOrO
4 TPOCTPAHCTBA CKOPOCTefl MOryT OHTH CBA3aHH CJELYOMHEM
obpasom.

Ecam amcam0ip B3amMHO nOAOGHHIX CHCTEM C 72 CTENEHAMM
cBOOOJEI HMMEeT OJWHAKOBYI0 JAJA BCEX CHCTeM KOHJurypanmio,
HO pacupesiesieH IO KaKOMY-JIn060 KOHEYHOMY CKOPOCTHOMY 00BeMY
B KaKoif-iubo AaHHHH MOMEHT, TO TOT ke aHcam0ab uepes Gec-
KOHEYHO MAaJIblii NPOMEMYTOK BpeMeH:m Gl OymeT pacmpefeseH IO
KOHPATypanmoHHOMY 00BeMy, DAEHOMY ero IEGPBOHAYAJILHOMY
CKODOCTHOMY 006BeMy, yMHoxeHHoMy Ha &t". Utobu oKazaTh
STy TeopeMy, MH O0O3HAYMM HAYaJbHEE B3HAYCHAA KOOPAMHAT
uepes ¢i,..., ¢n. [LOHCUHEIE 3HAYCHAS, OYEBUIHO, CBA3AHH ¢ HAYAJIb-
HEIMHI YDaBHEHAAMA

91'—QI=é1at; ) Qn—q;l=énat- (170)

Ho no omnpepemennio HayvaJbHEIA CHOPOCTHOHM oGBEM mpefcTa-
BJIAeTCA HMHTErpajioM

4
S SAq?dél... dgp (171)
Npefleil B KOTOPOM MOryT OHTH BHpasieHH ypaBHGHHEM TALA
F(qy -, q2)=0. (172)

Tor e mHTErpa’m MoKHO HammcaTh, YMHOKMB €r0 Ha IOCTOSAH-
HyO 8%, B BRjE

1
S SA;d('qlat)...d(énat), (173)

a apeneint BHIDA8uTh B Bue
F(ép AR ] én)"——'—/(éxaty MRS ] éngt)=0' (174)

(3amermM, wro 3, Tak ke Kak Aé, TIOCTOSAAHHE IPH HHTCI'PHPO-
panmu.) Ho aTOT mETErpam; TosMlecTBeHHO PaBeH MHTCIPay

1
S 3. SA; d(g,—q,) --- d(g,—gqn) (175)
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BJIA €My 9KBUBAJECHTHOMY

i
S gAq?dgl ... daq, (176)
¢ mpefiejlaMd, BHpa:KaeMBIMU ypaBHeHHeM
F(@:—4i, -+ Gn—gn)=0. (177)

Ho cmcreMEl, KOTOpHE ImepBOHAYAJBLHO 00JIAaly CKOPOCTAMH, yJO-
pieTBOpAOmEMA ypasHeRmo (172), cmycTd mpoMemyTOR BpeMeHu
3¢ GymAyr uMeThb KOHPUIypamuio, yAOBIETBODPAWILYI0 YPaBHe-
ano (177). CrefoBarenbHO, KOHPUIypanuoOHHHIA 06BeM, IpelicTa-
BIEHHHN IOCIeNHUM HMHTErDaJIoM, IpWHAAJEHRUT CACTEMAaM, KOTO-
pHe IIepBOHAYAJBHO WMeJH CKOPOCTHOH 00BeM, Ipe/ICTARJICHHEIA
smarerpasoM (171). :

IToCKOJBRY BeJMIUHE, KOTOPHE MH HasBaJ# (asoBHM 06HeMOM,
KOHQUIypanuoOHHEIM 00BHEMOM M CKODOCTHHIM 005EMOM, HE 33BUCAT
GT TPHUPOAH CHCTEMH KOODAWHAT, MCIOJb30BAHHON Iph WX oOIpe-
D2JIeHAN, eCTeCTBEHHO MCKATh OIpefielieHnit, He COMlepRam@Xx yKa-
31HmA Ha Karme O TO HuM OHIO KoopauHATH. JOCTATOYHO IIpu-
RECTH cieAyiomue OIpefeseHns, 6e3 POpMalbHOrO OKABaTEIbLCTBA
X 9SKBUBAJIEHTHOCTH paHee IIPUBElEHHHM, TaK KaK OHU MeHee
yooGHH B yIOTpeOlleHHH, 9eM Te, KOTOpPHE OCHOBAHEI HA HCIOJb-
30BaHWM KOOD/MHATHEIX CHCTEM, W TaK KAK MH He GyleM ¥MeThb
eiIyuas HMH BOCHOJB30BATHCH.

Haunem ¢ onpepenenma mpoctpaHcTBa cKopocTeil. Mm Moxkem
mpefcTaBuTh Cebe 7 HE3aBHCUMHX ckopocrtedt V,, ..., V,, roro-
pEIMA cI0CO0HA 00Ja/laTh cMCTeMa HEKOTOpOoi#l 3afaHHOM KoHUIY-
pamum. Mu MokeM mpeAcTaBuTh cebe cucteMy oGJafaoHieil HEKO-
Topo#t cKopocThi0 V,, KOMOMHHNPOBAaHHOM ¢ 9acThI0 KaAsKO# wus
aTux cKopocre#t V,, ..., V,. IIoA wacTeio ckopocta V, pasymeercs
CKOPOCTB TOM site IPUPOAH, 9To M V,, HO mMelomaa J06yi Be-
yaHy oT Hyaa #o V,. Ilamee, Bce ONINCHIBAEMEIE TAKEM 0GpPasoOM
CKOPOCTH MOTYT DacCMaTpuBaThcA, Kak o6pasyomume HEKOTOpHi
00BeM miIn JIedHal@e B HEKOTOPOM o0BeMe, MePy KOTOPOrO MEL
mmeM. 3aflada 3HAYATEILHO YHPOIMIAETCH, €CIH MH JOIyCTHM, UTO
MemxAy cropoctaMn V,, ..., V, CymecTBYT HEKOTOpHE COOTHO-
ImieHnd, a AMeHHO, YTO KHUHETWYeCKAadA DHEPIHufA, COOTBETCTBYIOMAS
roMOmHanun JOOHX AIBYX W8 9TUX CKOpOCTeil, paBHA cyMMe KuHe-
TAYECKNX SHEPrUii, COOTBETCTBYIOUUX OTHM CKOPOCTAM IO OTHEIb-
HocTA. B aTOM caydae oGbeM IIDOCTPaHCTBA JBUMKEHWS paBeH
KOPHIO KBafipaTHOMY M3 IPOuU3BefeHMA YABOCHHHX KHHETHYCCKUX
vHCprEld, COOTBETCTBYKIWMX n ckopocTsM V,, ..., V,, B3ATHM
TIOPO3Hb,

O6muit caygail MO3KHO CBECTH K BTOMY, Gojee IPOCTOMY, Cile-
myiomuM obpasom. Cxopocrs V, BCerfla MOMKHO paccMaTpuBATh,
KaK cocToAmylo M3 ABYX ckopocre#t V. m V;, m3 woropmx V,—
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roif e IPUPOAH, uT0 T V, (0HA MOMeT OHTH (oJbmel MM MCHb-
ue#t M0 BeJmauHe WM OGpaTHOU MO 8HAKY), TOrAa Kak V', ymoBie-
'BOpAET COOTHOMERNIO, II0 KOTOPOMY KUHETHIeCKad 9Heprus, COOT-
30TCTBYIOMAsA KomMbmraumm V, u V,, paBHa CyMMe KHHETHYECKHUX
)HePruWH#, COOTBETCTBYIOmMNX 5TUM CKOPOCTAM, BBATHM IIOPOSHD.
B CBOIO 09epeiib, CKOPOCTE V', MOKHO PACCMATPUBATH, KAK COCTORA-
1ylo u3 TpeX: ’;, V), VvV, us xoTOpHX V,— ol 2e mpUpOH,
ur0 V,, Vy—roit e mpmpoam, uro V., 'ror.ua rak V,” vnonne-
rBOPAET ycuosmo 9T0 ecau ‘ee KoM6mmmposath ¢ V, mm V7,
{HIeTAICCKAA SHEPruA KOMOUMHUDOBAaHHON CHOpPOCTA paBHA cymme
{UHETA9ECKAX SHepruii ckopocrei, B3sATHX B OTAeabHOCTH. Korma
sce cropoct: V,, ..., V,, pasumomeHH TakuM 00pasoM, KBajpaT-
HEIil KOPeHb U3 OpowsBefeHNA YABOEHHHX KNHETHYECKAX 9Heprmit
OTHeNBHEIX cxopocredt Vo, V', V., ... 6yHder npefcraBaATs coboi
ICKOMEIA CKOPOCTHOI 06'5eM

PaccMoTpeHHEI HaMn MeTON BHIYMCJICHHA CKOPOCTHOrO o6neMa,
BePOATHO, ABIAeTCA HamGojee HIPOCTHIM M €CTECTBEHHHM, HO pe-
3yJIGTAT MOJKET OHTH BHpaskeH B 0ollee CHMMETPHYHOM (opMe.
)GosHAYMM uYepe3 &,, KAHETUYECKYI0 DHEPrui0 KOMOMHMPOBAHHHX
ckopocret V, m V,, yMeHBIICHHYI0 Ha CYMMY KRHETHYECKHX
YHEPTHH, COOTBETCTBYIOIINX JTHM CKCPOCTAM, BBATHM IIOPO3HbB.
JHEPTHIO &,, MO’KHO HazBaTh B3aWMHOM aHeprneit ckopoctedt V, m V,.
[Iycts B3amMHaA 9Heprusa Kaskjo# mape cropocreit V,, ..., V,
BHPaKeHa TAKHEM ke 06pasoM. AHAJIOrMYHEIM 00pas3oM, IyCTh e,
IpeficTaBidgeT coGo#t oHepruio YABOeHHOH V,, yMEHBOEHHY Ha
YABOGHHYI0 5Heprmio V,, T. e. IycTh &,, IpeACTaBIdeT C€o0G6oi
YABOGHHYIO 9Hepruio V,, XOTA TepMHH ¢B3aIMHAsg 9HEPIHA» B BTOM
clyuae efiBa JIM mOAXOAWT. TeM He McHee IOJIOKHM, 4TO &,, EMeeT
BTOT CMHICH, & &,, IpeAcTaBiser cobolt ynBoeHmyio sHeprmo V,
a r. . KBajpaTHu#l KopeHb M3 OHpefeanTeNA

€41 S32 +++ Ein

a

€1 Egg o+ &y

e g

n1 Sns + -+ €pn

IpeAcTaBiAer oGO B8HAaYeHHMe CKOPOCTHOTO 00BeMa, ONpeielIeH-
HOr0, KAaK BHIOIe, ¥ ONKCHBAEMOr0 IOCPENCTBOM CKOpOCTel
Vo o0 Vo
Iomoskenua mpepuayiero absama JIerko IpOBepHUTh IO BHIpAa-

sennio (157) ma crp. 67, mmenwo,

1 .

5. e .

Aydg, ... dqp,
OpH IIOMOmA KOTOPOro OHJIO mepBORAYAILHO OUpEfiesieHO IOHATHE
9ileMeHTa TPOCTpaHcTBa cKopoctedt. Ilockoabky A. B oTOM BHPA-
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sKeHHH TIPEACTABIAET c000# ompefennTenb, OOIIEM BJIEMEHTOM
KOTOPOI0 SIBIACTCH
0%
n® ,° )
9q,9qy
TO KBafpaT IpPeHAYIero BHpa:KeHNA IpeRCTaBIAeT coOoli ompe-
AexuTedab ¢ OOMUM DIEMEHTOM

9% I

Jlamee, MHl MOMeM paccMaTpmBaTh camu AuQdepeHNATE CKOPO-

creit dq;, dg; Kar GeCKOHeYHO MaJjisle CKopocTd. Torjga mocieaHee
BHIpajieHHe DPeACTABIAeT B3aUMHYI0 DHEDPIAI0 BTHX CKOpOCTeill m

9% .
—dg}

dq}

npejcTaBifeT 00010 YABOSHHYIO SHEPruio, COOTBETCTBYIOLIYIO CKO-
pocrm dg;.

B paccMOTpeHHOM HAMH CJy4ae MH HMeeM IPOCTDPAHCTBO
CHKOpOCTeif B NIpOCTeileM BHUAE; HE BCE IPOCTPAHCTBA CHOPOCTEl
EMEIOT BTOT BHUj, HO BCé MOT'YT OHTh PacCMaTPUBAEME, KAK COCTOMA-
mume W3 9JeMEHTAPHEX IPOCTPAHCTB 3TOTO BHUAA, MOJOGHO TOMY
Kak Bce 00BEMHl MOI'YT OHTB DACCMATPMBAEME, KAK COCTOSIIHE
73 9JeMEHTapHHX NapaJliiellennneos.

Tomyums TakuM 00pasoM mMepy 00BeMOB B mPOCTPAHCTBE CHO-
pocTeii—3aMeTEM, OCHOBAHHYIO HA AWHAMMYECKOM IOHATHN KUHE-
TH4ecKoif SHEPrEA M HE COAEP/KAIMYI0 B ABHOM BHJE YKA3aHHS
HA KOODAMHATH,—ME MOKEM BHBECTH H3 Hee Mepy o0beMa B mpo-
CTPaHCTBE KOHPHIYDAnmil, MOJB3YACH NUPUHOMUIOM, CBA3HBAIO-
O¥M BTH BeJMYWHLI, DPACCMOTDEHHHIM BHIIE B 9TOI IJaEe.

Mepy ¢asoBoro ob6beMa MOMKHO IONYYATh M3 MED KOHPHUry-
PAIMOHHOTO M CKOPOCTHOr0 00beMOB, MG0 KasIoi KoHPUrypanunm
B $as0oBOM NPOCTPAHCTBE NPHHANIEKHT HEKOTODPHIA CKOPOCTHON
06BbeM W WHTErpajl dJIEMEHTOB KOHPMrypamuoHHOro obmemMa B Ka-
KoM-;m60 $aszoBoM 0o0BEME, NOMHOMEHHHIX KB B OTHCIBLHO-
¢TH HA ¢BOI CKOPOCTHOU 00BeM, ABIAeTCA MEPOit Pa30BOro 06HEMA.



rJIABA VII

TAJBHENIIEE HCCAEIOBAHHE CPEJHHX
B KAHOHHYECKOM AHCAMEJIE CHCTEM

BepreMca K KaHOHEYecKOMY pacupefiesiermio. Mm mmeeM s
TIOKa3aTesd BEPOATHOCTH KomPUrypamun

ng =45, (178)

KaK 9T0 BAAHO m3 cpaBHeHma dopmya (142) m (161). Ws (142)
HEIOCPefICTBEHHO CJefiyeT, 9YTO CpeflHee 3HA4YeHWE IIO AHCAMOJIO
KaKo#-in60 BeAMYMHEI U, 3aBHCAMmEH TOJBKO OT KoHpErypanmm,
sEpaskaeTca GopMyJoit
BCE $g-eq 1
u=S...Sue Y Aldg,...dq,, (179)

KOHQHT.

rfle MHTETPHDOBAHEE PACOPOCTPAHEHO HA BCe BOBMOMKHEE KOH(E-
rypangm. 3HaueHme {,, O4YeBHAHO, ONpeNieJACTCA ypaBHEHUEM
_q)q BCE ] 1
) 0,2
e =S...Se A%dy,...dgn. (180)
KOH(pHr.
Juddepennnpysa moclefHee ypaBHEHAe, MH MOMKEM NOXYddTH
Pes8yJILTATH, AHAJIOIAIHHE HONyIeHHHM B riase 1V ms ypasHeHmA
$ BCE

e = S cee S e_%dpl...dq,,.

¢asu
Hocxom»ny oba mpomecca WAEHTHYHH, JOCTATOYHO IIPHUBECTH

Pe3yIbTATHL: _ _ _
dy,=1,d0— A, da,— A, da,— ..., (181)

WK, TOCKOJBKY _ _
bg=1¢+67, (182)

dy, = deg +m,dO + 0 dy,, (183)

n
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TO
deg=—Odn — A4, da,— A, da,— ... (184)

Ws arux ypaBHeHumit ciefiyer, uro AuddepeHmnagbise COOTHOIIE-
HAA, CYMIECTBYOI[AC Me:KAY CpefHeidl ITOTeHNMAJNLHON dHeprueit
10 KAaHOHMYECKM pAcHpe/lelcHHOMY AaHCAMOIIO0 cHCTeM, MONYJeM
pacmpefiesieHdd, CpefHUM TIOKa3alelleM BePOATHOCTM KOHPHIrypa-
IjUdA, B3ATHIM ¢ OOGpAaTHHM 3HAKOM, M CPeJHEMHI CHIAaMH, jelicTByIO-
IAME HA BHEIIHWe TeJa, SKBHBAJCHTHH COOTHONIGHUAM, YCTaHOB-
JeHHHM KiaysmycoM [Jasa MNOTeHOWAJbHON OHEPrUM Teia, ero
TEMIEePAlypH, BeJAYMHH, HA3BAHHOA UM [mcrperamumed,, u CulI,
HeACTBYIOIUX HA BHEMHUE Teaa*).

CpapumBas (144) m (163) mam (145) m (164), ME moaydum
B Cllylae KAHOHAJECKOro pacIpefieseHHA JJIA IIOKasaTeld Bepo-
ATHOCTH CKOPOCTH

= ‘f‘_v_;)'iﬂ, (185)
4T0 HaeT _
n, = Yozt (186)
TOYHO TaK 3te
sy =1 18 (187)
a, mo (140),
9, = — o nOlog (216). (188)
W3 stux ypaBaeHuil AuddepernupoBaHmeM moaydaeM
dy,= 7,,, do (189)
n
de, = — Odn,, (190)

Bripamaemoe aruM ypaBHeHmeM AuddepeHnuaTbHOE COOTHOIIEHME
Me;KAy CpefiHel KUHETHUeCKOH sHeprueit, MOAydeM u CpelHUM
IIOKasaTeJeM BePOATHOCTH CKOPOCTH, BBATHIM C OOPATHHIM BHAKOM,
TOM/IECTBEHHO C COOTHOIICHWEM, YCTAHOBIAEHHHM KJiaysuycoM
(loc. cit.) AuMA KHHeTHYeCKOM dHEpPrad TeJda, TEMIEPAaTYpH H BelH-
9UHH, HA3BAHHOX MM TpaHcPOPMANMOHHEIM B3HAYCHHEM KHUHETHYe-
ckoit sneprmm **). CoorHomeHus

e='eq+ap’ "I="Jq+‘0p
TaK#Ke TOMACCTBEHHR ¢ COOTHOIICHUAMH, YCTaHOBJIEHHBIMH HJIay-
3HYCOM JJIA COOTBETCTBYIOMUX BEJIMUMH.

*) Pogg. Ann., Bd. CXVI, S. 73 (1862); ibid. Bd. CXXV, S. 353
(1865). Cm. Taxe B ol t z ma n n, Sitzber. der Wien. Akad., Bd. LXIII,
S. 728 (1871).

**) Verwandlungswert des Warmeinhalts (y I'u66ca—«Transformation
value of the kinetic energy». Ilepes.).
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Vpasuenns (112) n (181) mowasmsaioT, 9T0 ecam ¢ mam U,
maBecTHO B BuAe QyHrmum O m a,, @,,..., TO ME MOKeM IIpH

noMom® fuddepeHNNPOBAHAA NOAYIHTH & RJIHA e, m A, A,,. ..
B Buae QyHKOUi TeX e HepeMeHHHX. B camom Jexe,

e=y—On=y—0 37, (191)
=g — BTy =4 — O 3. (192)

CoorseTcTByOLiee ypaBHeHne [JiA KHHETHIECKOH sHeprmm
;'p Z‘Pp_eipz Pp — 9%’ (193)

KOTOpPOe MO/KHO IIOJIYdUTH TEM Ke CII0C060M, MoieT GHTb IIPO-
BepEeHO Ipy IMOMONE HM3BECTHHX Yike coorHomenmi (186), (187)
n (188) Mesny ero mepeMenunMnm, TaxmM ob6pasoM
A o _ % 194
A= T da,  da, (194)
M T. ., TAK 9TO CpeJHMe SHAYCHUA BHEIITHNX CHJ MOLYT OHTH
BHBeJleHH 13 ¢ naa §,.

CpennEe 3HaYeHUs KBAJPAaTOB MM BHCHEX CTeleHell SHepruu
(ONHO#, MOTEeHNAANBHOM RIIM KMHETHYECKOH) MOMHO JIeTKO HOJy-
anTs NOBTOPHEM pnddepermumposanueM ¢, ¢, b, mm e, g4, 2,
mo 6. Us ypasrenna (108) Mu mMeeM

BCe $-s
e.—.S...See”dpl...dqn, (195)

$asu
o, nnbdepenmmpya mo 6,
e
0

- BCE

d 2 s s d .

3%=S_,,S f_é.aiﬁ;gzg e® dp,...dq,, (196)
¢a

7 no (108)
ds _s2—{ys , s d}
=8 Tg
nan
ade | =/ . d -
2=9 E%+e<9_ed—f‘; . (197)

*) Inpdepenumponanne no 6, COOTBETCTBYOMEE H3MEHEHHID IIPH IOCTO-
AHHBIX BHELUHMX KOOPAMHATAX, AaeT IOJHbie HPOMBBOAHEIC M 10dTOMY Oyner
8jech M B RaubHeMmem o6osHauaTbCA cHMBoJIoM d. (ITpum. mep. HeMenk.
usx. E. Zermelo.)
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Comocrasaas ¢ (191), momyaaem

d=a40 % ds _(9 ) ""‘) —e 2t (198)
Touno Tar me M3 ypasHeHHA
_ BCE (;lq g i
= S .Ssqe “ Aldp,...dg, (199)
KOHQHT.
MOKHO HOJYIHTH
- - ds, di, ds
=+ 0 2= (0— 9w> — 629 (200)

TeM e myreM, ecin MH OrpaHWYAMCS OIpefedeHHON KoHDH-
rypanveif, us ypaBHEHHS

) we  drep §
p—_—g...gepe ® Aldp,...dp, (201)
CKOPOCTH
MOJIy9InM
T da d
1= 012 (qp—ed—@ —eZf 0

aro, mo (187), cBopmurcsa K
g=(3m+4n)6" (203)

Ilockonbky oT0 BSHAdYeHMe He BaBACAT OT KoHPArypanmm, Mu
BOUM, YTO CPefHee KBajpaTa KUHETNYeCKON SHeprmm JJA KasK-
mo#t KoHPUrypamuu OAUHAKOBO H, CJIENOBATENLHO, COBIAfaer
CO CpefilHAM [NJIA BCero aHcambaa. MH MoikeM II09TOMY HCTOJIKO-

Barh &} Ju60 Kak cpegHee A oGOl wacTHO# KoHPErypammm,
smub0 KaKk cpeaHee AuaA Beero amcamGag. HeobxomuMo oTMernTs,
4qTo BHAYEHME DTON BeJIUYAHH BIOJHE OIpEAeNAeTCA MOIYJeM
¥ YACJIOM cTemeHe#i ¢BOGOAH CHCTEMH H B APYIHX OTHOMEHHAX
He BaBHCUT OT IPAPOAH CHCTEMEL.

OcoGyio BamKHOCTH IIPEACTABIANT (PIIOKTyandn SHEPIHA niIn
X OTKJIOHEHAA OT cpefHAXx sHavennmit. CpenHee 3Ha4YeHme BTHX
¢umokTyanumit ecTh, KoHeyHO, HyIb. EcTecTBeHHO# Mepoit 1mM0706-
HEIX (QIIOKTyanuil sBIAETCA KBAJpPaTHHIA KOpeHb U8 HMX CpPEeIHEro
kBagpata, Ho

(e—e)r=ct—¢" (204)
TOMeCTBEHHHM 0GpasoM. CoOTBeTCTBEHHO
— ds d‘& .
(—ey=0rf— et (205)
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ITogoOHEM 3xe 0GpasoM

(sg—ey=6"02= —@ Tt (206)

(=3 =0"02— _@l¥ " nor. (207)
CaegoBaTedIbHO,

(e - ;)2 = (sq —Eq)’ + (sp —"-sp)a' » (208)

Vpasnenue (206) morasmBaeT, uTO ‘2% HEKOT/Ia He MOMKeT OHTb

d*y, dng
orpnua're.ubnoﬁ n uTo 292 win a0 HEKOrga HE MOMKET GHTH TO-

JORBTENBHOIL *).

Y10GH ONEHNTh MOPAROK STMX BEJMYUH, ME MOeM HCIIOJIb-
30BaTh JJIA CPABHEHMS CPEfHIO KRHETHYECKYI0 BHCPIWIO, TaK
KaK 9Ta BCJJYKHA HE BABUCHT OT NPOHMEBCJLHON IIOCTOAHHOM,
BXOfiAmell B ompefesieHre NMOTeHOUAJBHOM sHeplnH. IIOCKOJNBKRY

e—p = %n@,
m PESEEEEE

ook 2 (209)
- n

Rl U AL (210)
5 nods,’

(c—e 24 2, 2 &y (211)

o Tna, mtwmE,

9TV ypaBHeHNSA IOKAZHBIIOT, Y10 €CJW Gucydo cTemereil cBoO-
GONBl CHCTCMHI BeCBMa BCJEKO, CpeJlHEe KBApsTH (QUICKTyamuil
oHeprum (mOJHOl, HOTEHNMUAJBHON M KUHE1KYeCKOi) OYCHB MAaJIHl

*) B paccMCTpeHHOM B INpHMMe4aHmnN Ha CTp. 62 cnyuae, B KOTOPOM
NOTeH UMAJLHAA SHEPI UM ALJAET(A KBaAPATUYHON QYHKDKell ¢, 1 Aq- He 3a-

BHCHUT OT ¢, MBI HOJIKHBI HOJYYWUTH MAJIA MOTEHIUAJLHOMN 9Hepruu

(sq—2g)? = nB?

| =

n nas 110JIHO 11 OHeprun
(s—=s)? =n9,

B atoMm Cllyyae MB MOKeM TaKiKe Hanucarhb

(sg—2? _ 2 (e=e)

(s—q —8,)? n’ (s—-—— 8q)?

1
—.
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B CpaBHeHUN ¢ KBAJPATOM CpefHEero KUHeTHIeCKoll omeprun *), sa

ds
HCHJIOUEHHeM TOr'0 CJyd4as, KOrfa IIPOu3BORHAL -6—_4'- TOrO #€ IIO-

Sp

. d
pAAKA B2IIY4HH, 910 n. Takue sHadeHna —L MOryT BCTpedarTheA
Js
- - LOEP
TOJIBKO B MHTEPBAJAX &, —2p, UMEHIIEX HOPAAOK BEJMIMHH n”',
31 HCKI:0YeHAGM TeX CIydaeB, B KOTOPDHX IOPANOK BeJWYMHH &,

Goxbmre, ueM mopsAROK BenwduHH &,. He paccMarpmpas cefiuac

9THX CJYYaeB, UHTEPECHO MCCIAeAOBATL 00Jiee MOXPOOHO CaydaU

ds -,
Gonpmux sHadeHnit é:z B y3kux mpefieaax. JlomycruMm, 9To A e,
_ %
— 6sq
W ep SHAWEHME = —HOPAMAKA SAUHUIH, HO MOy OTUMU 3Ha-
- ®p
YEHUAMHA e, BCTPEYAlOTCA O4CHh GOJbOIME BHAYEHAA MPOM3BORHOM.
Torpa ®» amcamGie, uMeomeM MoAydb 8 u cpellHue dHEprmu e,

m &g, BHAUEHAA &,, BaMETHO GOJbmUE, 9eM eg, GYyAyT CTOINb pefi-
KOMH, YTO ME MOKEeM IpaKTmueckm mMu npeHebpean. Oum Oymyr
eife Oomee pemkuMu AJaA amcaMGiad ¢ MeHbmuM MOXyieM. Ecau
M fuddepeHnupyeM ypaBHeHUE
1’«1—37
Ng= "

cunTaf e, MOCTOAHHOW, a O u, CJIe/loBATENbHO, §g, TEPEMEHHLIMA,

MBl IIOJI yIuM

dng 1 44, Y
B m e12)
orkyaAa, mo (192), ~
dng A |
)= (213)

T. €. yMeHbIIeHWE MOJY/JA yMEeHbIIAeT BEPOATHOCTh BCeX KoHPm-
rypanuif, AJsg KOTOPHX IIOTeHNUAJHLHAA 9YHEPrusA IPeBOCXOAHUT ee
cpefiHee sHauenme mo aHcaMbHaio. Jlazee, AuxA aHcam0id ¢ MOAY-

acM O’ W cpelHAMH OHEPTMAMH €&, M €, BHAYEHUA e,, BAMETHO

MeHbINZE, 4eM &g, AOIKHH OHTH CTOJNb pPEAKH, UTO MPAKTHIECKH
uMA MOKHO mpeHeGpeus. OHm 6yAyT eme Ooiee peAKMMHA B aH-
caMbie ¢ GONBIIMM MONyJIeM, Tak KAaK COIJIACHO TOMY jKe ypas-
HEHAIO BO3pacTaHme MONYJA YMeHbIDAET BEPOATHOCTH KOHPHry-
panmit, A KOTOPHX MOTEHNUWANbHAA OHEPrWA MEHbIIE ee cpef-
Hell pedmumHN 1O aHcamGuo. TakmM 06pasoM, M4 sHaveHmit O,

*) B mouorpapum I'm66ca: «The mean square of the kinetic energy»...
oiKHO OuTh: «the square of the mean kinetic»... (ITepes.).
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Jemamux MemAy O m 07, m sHavcHmE e, JerKamuUx Memmy
sy A &, Y20THHIC BHAYEHHA &, IIPAKTHYECKM OrPAHMYEHH MHTEP-

BAJIOM MeRNy &, B eg.
B caysaax, KoTOpHe HaM eme OCTAETCA PACCMOTPETH, UMEHHO,

e,

Y3KAMU IpefieslaMil, H, CIAefAOBATENbHO, PA3JIAYAA CpPeHAX IOTeH-
TUANBHEIX 9Hepruil AJaA auwcaMOieit ¢ PABIUIHEIMA MOAYJIAMH,
B0O0Mme TOBOPsA, OYellb BSIMKA IO CPABHEHWIO C PAsIAYuAMA cpef-
HUX KUHeTHYeCKUX bsHeprmit, m3 (210) caeayer, uro Qumoxryanun
CpefiHero KBajpaTa IOTEHIMAJBHON dHeprmm, XOTA M He MAJH N0
CPaBHEHNIO CO CPefiHell KmHeTMYeCKOWl sHeprueil, Bce e, BooOmIe
'OBOPsi, OYeHb MAJH MO CpPaBHEHMIO © PABIAYAAME CpefHedl Imo-
TeHNUAJBHON sHeprmu [uad amcaMOaell, yMepeHHO OTIMYAIOLIAXCA
II0 CpefiHell KuUHeTMYeCKOU DHEePrUM; MCKIIOYEHUA UMEIOT TOT e
o

°q
A BOOOMme

Jz
HOrfia - mMeeT OYeHb OOJbIOMe SHAYEHWs, He OrPAHMYCHHEHE

XapaKTep, KaK ¥ OmACAHAHE AJA CJIyIad, B KOTOPOM

1'0BOPA, HEBEJHuKO.

O6patumMess ® aHcaM0mi0, TONOGHOMY pPACCMOTPEHHOMY, WM
K CHCTEMaM, KOTOPHE MOKHO CYATATH HPOU3BOJBHO BHOPAHHEIME
113 HOROOHOIO aHCaMOuA.

W8 wsnoeraoro BHme CJAeAyeT, 9T0 B 3TUX CAYJadX deJo-

BCYEeCKOMY ONEITY © HAaOJIOMEHA BeJMIMHH &—€, &,—¢,,

£, —¢q NOIKHEl IPEeCTaBIATLCA, BOOOIIE roBOPA, MCIE3AIOME Ma-
JIBIMHM, KOPJla YMCJO cTemeHe#t ¢cBOOOJEI TOTO e MOPAAKA BeJNYM-
Hbl, YTO M 9HUCJIO MOJIEKYJI B TeJIaX, ABIAOINAXCS OPEIMETOM HAaNIET o
OIHITA ¥ HabaoxeHuis.

IIpmunBa cocrour B TOM, yTo mOKOGHHIK onmmT He Gymer mocTa-
TOYHO IIAPOKAM, YTOOH OXBATATH 00jiee 3HAYMTEJHLHHE OTHJIO-
HeHAA OT CcPefHMX B3HAYEHWMH, a HabOjeHne—pg0cTaTOYHO TOH-
RuM, uTobn 06HAPYXHUTH OOHYHEE OTHJIOHeHWA. JlpyrmMm cJo-
BaM#A, Takue aHcaMOJU [OJLKHH NPEJCTABIATHCHA Y€JIOBEYECKOMY
Ha0oeHN0 aHCaMOIAMA CHCTEM ¢ OAMHAKOBOM DHeprueli, B KOTO-
PUIX NOTEeHOUANbHAA W KUHETUYECKAsA SHepruu (ecadm mpemmodio-
RATH, YTO MMeETCA CPEACTBO M3MEPATh OTH BEJNWIUHH OT/EILHO)
HMMEIOT KaJad B OTAEJLHOCTH OfHOpOAHHE (1m0 BceMy aHcaM0iIo)
sHadeHuna *), VIcKI09eHNA MOryT BCTPETATHCHA, KOTAA [AJIA YACTHHX

0
3HAYEHAN MOAYJIA NPOM3BONHAA —-¢ NPUHAMAET OYeHb 60Jb-

£

uroe sHauenne. C TOURH 8peHHnsI 4YeJd0BeYECKOr'o H36JIIOJIGHHH 9TO

CKaKeTcA B TOM, 4YTO JJaA aHcaMmbiadA, B KOTopoM O m Ep HMEIOT

*) 9To npegmonaraer, YTo KAHETHYECKAA ¥ MOTEHIMATILHAA DHEPTHHE AH/IH-
BUIYaTbHBIX CHCTEM JOIKHH MMETh KAsKAAA B OTASNIbHOCTH BHAYCHNS, IPAKTH-
YeCKR NOCTOAHHEE BO BpeMeHH.
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HEeKOTODHE KpUTHYeCKHe 3HaueHws, &, OyMeT He OIpe/ieleHHHM B
HEKOTOPHX IPaHUIAX, KOTOpPHE MOJKHH COOTBETCTBOBATH 3HAYE-
HUAM O ¥ e, HECKONBKO MEHBIIEM W HECKONBKO GOJbIIMM KpuUTH-
gecknx BSHauenmii. IlofoGHad HeompeleJICHHOCTS TOYHO COOTBET-
GTBYyeT TOMY, Yr0 MH HAGMIOfaeM B ONBITAX C TeJIaMd, BCTPEedalo-
NEMUCA HaM B Ipupofe *).

Yro6u 1mosyuuth oGumme (GOPMyJE IS CPeAHMX SHAYCHAR
paBINYHHX CTemeHeil suepruif, ME MOMeM IOCTYIHTH CJIeRYIOIIEM
obpasom. Ilycrs h—karoe-m60 MOJNOMKUTENLHOE IeJI0€ 9HCIO;
TOrfa TOMAECTBEHHO

BCE _E
S e ‘she edpl...dqn=
dasu *
_ed " S Jwe“g d d (214)
EL P oy dg. (2
$asn
T. e., mo (108),
¢ _4
ehe "=8'£§ (;ﬁe ") . (215)
CitenaBaTebHO, ‘
;he"”“:(e' Ve ® (216)
n
. e% <e* d\h, e (217
ST d8 : )
Ilpn A=1 sro naer
. _—— d ‘{) |
=—e (), (218)

aro cormacyerca ¢ (191). :
U3 (215) monyqaem rak:ke

S d i - —_ .
e e (Fr e )T, (219)
s= (frer 2)S | (220)

*) B KavecTBe MpUMepa MBI MO/KEM B3AThb CUCTEMY, COCTOANLYIO U3 HMUKO-
CTH, MOMEIIEeHHON B BAKPHTOM LUIMHApPE IIOF HATPYEHHWBIM ITOpIIHEM,
¢ mycToTol MEKIY NMOPIIHEM M BepXoM uuauHpapa.T Amenbil nopuleHb 1oHeH
PaccMaTpUBATLCA KaK YaCTh CUCTEMEL. (9T0 $OpMATBHO HeOOXOKUMO JAJIA TOTO,
9ro6H YLOBIETBOPUTH YCIOBUIO HEMBMEHHOCTH BHEIUHNX Koopannar.) Ouesnp-
HO, YTO IpX HEKOTOP Ol TeMIepaType, @ IMEHHO, KOTAA TABJIeHNe HACKHIIIEHHOT'C
apa ypaBHOBEIIMBAeT BeC NOPIUHA, B 3BHAUYEHMAX NMOTEHIMAILHON W MoTHOH
SHeprufl, pacCMaTpMBAaeMHX Kak QYHKLMH TeMIIepaTypH, I"*1eeTCA HEKOTOpan
HeompeeseHHOCTD.
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AHAJIOIMYHEIM 06PasOM W3 TOMIECTBA

BCE e 1
S ehe ©Aidg, ... dg,=
KOHHUr.
4 BCE & 1 ;
=9’268 _,,Se;—te ®Aldg, ...dg, (221)
KOH(Hr
Mbl  [10J1y9UM ‘ ‘
143 -
eh=co (@) 0 (222)
a
- d \h-t —
= (Eq‘l-ez (7@) Eq. (223)

B orHomemmm kmHeTAYeCKOH ®Heprma MOMKAH 6HTB copa-
Be/UTUBH IONOGHEIe ske YpaBHeHWA [JIA CpefHAX, B3ATHX IO
KaKoH-Inb0 dacTHoM KOHPArypammw miw IO BeeMY QHCAMOIO.
Ho, mockoaery

e ==

P

e,

ro] 8

ypaBHeHHE

d= (s+05) o (224)

~BeJeTCA R

d=(re+et)gi=t(te+e 5) e (229

{CJeoBaTeIbHO,

a=(3+1)50, (226)
3= ( + 2) ( + 1) o, (227)
eh — m en *). (228)

*) B caysae, paccMOTPeHHOM B MpuMeyaHa¥ Ha Crp. 63, «MH Jerko
MOMHeEM TNOJY4YUTh

(sg — )" = ( —s5, -+ 02 —) (¢ — 3a)"—1
4TO, BMecTe ¢

§g—8= —G

2

7o —— n [/ n d \"
(5g— sa)f = ( B+82 ) g T = (—2-79+e'2§) 0.
Orciona

AaeT



84 TJI. VII. JAJIBHENIEE MCCJIEJOBAHME CPEAHUX

Cpennee 3HAaYeHHe pA3INYHHX CcTemeHell (IOKTyamuii sHep-
rufi Ipome Bcero IOJMYYHTH cJaeAyiomuM obpasoM. Tak wak

e — QyHKIAA O, TOrfa Kak ¢ — QYHKIOUA P A ¢, TO TOKACCTBCHHO

BCE

ez‘gﬂ

o

$asnl

e
\(s—e)he O dp, ...dg,=

BCe _ E
.. [s(e—-s_)"—h(s——;)h’le’gg]e Sdp, .. dg.. (229)
¢asul

T. e., mo (108),

¢ _ ¢
L]

O [e—re ] =[C—ef—ne—ae ], (20

AN, MOCKOJABKY, mo (218),

0 e —ef (= e =2 (e ——h (s )" 0" =

U
N4
-

oo =0 L (e ph(e—e) O (231)

Touno TakuM e cmOCOGOM ME MOKEM IIOJIYYNTH JJifd IOTEH-
NUaJbHON SHepIrUu

—_— o e e —_— d z
(eq— )™= 0 L (e, — )k (cg— )" 1O T (232)

(34— sa)* = &b
Kpome Toro,
_ - dN —
| = = (—sat 0 5 ) T e
4YTO, BMeECTE C

;—s,,z n@.
naer
K _ 84 62 d\ =y 0 4 02 4 kﬂg»
(8—3g)" = nB+ a6 (s—sg)" 1=n( nB+ a8 :
Clle0BaTENLHO,
o ERUL LS

I'(»)
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ITpuMensasa mociaefosaTeabHo (231), momyanm

(= o) = D2+ 3 (D,
(e—¢)° (e —2)* = D%z +10D=D",

(s —2)* == D% + 15Dz D*e 1 10 (D" )=+15 (D;)

e e ¢ 8 * 4o o + e 8 e * o o o 4 o ° e e

rae D npefcraBasger omepaTop 82;(—;. IlonoGubie ke BHIpake--

HUA, OTHOCAMMUECH K IOTEHNOWAAbHON bHeprmm, MoryT OHTE BH-
BefieHH m3 (232).

A KuHerndecKOil SHeprmM MHl MOKeM HAIMCaTh IORO0G-
HHe jKe YpaBHEHNA, B KOTOPHX CpeflHHe MOryT OHTb B3ATH Jm60-
AJgA oTAedbHOM KoHpurypammm, Jn6o Aasa Bcero ancambaa. Ho-
TAK KaK

obmaa gopMyaa cBORUTCA K

(p— ) =88 & (e, — 2, )0+ 5 nhO (s, — &, (233)

wim
=5t 99 4 (sp— )"
;;u B L) <A + -
o (sp— Sp)h 2h (sp—sp)1
RIS T e
&p &p
Ho Tark Kar TOMAeCTBEHHO
(sp - Sp)o (¢p —;p)l
SR g, ST,
E, ap

TO 3HaYeHUWe COOTBETCTBYIOIUEr0 BHPAKEHWA AJA JTWOOro mMOKa-
sareas GyfleT HesaBucmMo oT O, m gopmyaa cBOmUTCHA K

N hF i =% AR
8p—Ep 2h (8p—%p 2h (¢p—%p
0 e T
Sp » “p
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<CJIeIUBATEJIBHO,

sp—8p 0 (sp—2p 3 3
= = 1) ( = = nd
&p 8p

7. -\ T \4

s8p—Ep 8p—%p 48 12
= =0, = = ns + ni
&p Ep

- *)

— , .
8p n

OueBngHO, 4TO ecam ¢ mium & A3HH B Baje Pynxumit O, Boe
<cpepne TAMA et miam (: —e)h sTuM ompemessorca. Todro Tak ke,
-ecl ¢, mam &, fAHH B Baje QyERnmi O, To Bee cpenHEE TRIA

el wm (s, —e,)" Gynyr ompesexcra. Ho

- = 1
E-q = g ~— ? ne.
CrnepoBaTenbHO, €CIM Kakag-u60 U3 Beamama ¢, ¢, e, &, ma-
BecTHa B BEfe (yHKOMu O ¥ n TaKMe WBBECTHO, BCE CpejHOme
KaKoro-1ubo W3 yKasaHHHX BHJOB TaK#e OYAYT ONpeneIeHH
B Bafe Qynxmmit Tolt e mepemenHod. Bo BearoM ciyuae, Bee

-CpefHde THIA
&p

‘M8BECTHH TOJBKO B (YHKOUZ N M NMCIOT OAHO M TO 7Xe BHAYCHHE
HeB3aBECEMO OT TOr0, B3ATH JI OHE JIIIA BCErO AHCAMOJA MJIE Orpa-

*) B cayuae, pacCMOTPEHHOM B NPENHAYIIUX IPAMEYAHHAX, MH JIErKO
A410JIy1aeM

(sg—s)" = (sp— sp)t

sg— % h__ ep—sp \"
e 5

Jlan mosHoit sHeprmm B DTOM CJyuae MMeeM

(s——;)h'H __E (s —s h+£ (s —s\r-1
s—8, “n s—sg4 n \s—s, ’

t
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HUYEHH Kako#-im6o wacTHOli Kowpuryrammedt. Ecom Mu Rudipe-
peHnEpyeM ypaBHeHue
BCe Y
Se % dp,...dg,=1 (236)

dazu

oo @, u yMHOKUM Ha O, 1O momyamM

S S[ji’;_ggl]e%i dp,. . .dg,=0. (237)

A u¢depennupya BTOpEYHO WO @,, WO ¢, 1 mO O, mOIyIEM
.- S[Sﬁ;‘;z ":Z+ dg o o:) ]eq%s.dpl...dq,,:O, (238)
% S[ 'd:lij:l, ~ Tdayda, + .
__B
) S
e 94,00 +
() (A1) ] o daamo. i

KpaTHEHe WHTerpaJH B IIOCJHeNHWX 4YeTHpEeX YPAaBHCHAAX Ipel-
CTABJIAIOT COGOM cpefdHMe BHAUEHUA CTOALIUX B CKOOKAX BHIpasKe-
Huff, KOTOPHE MH MOKeM II0ITOMY IIOJOKETh PaBHEMHA Hyao. Ilep-
BOe ypaBHEHHE JaeT

o o _7, (241)

Kak yRe moxydeHo Bume. Ilpm momomm (191) m sToro coormo-
eHAdA MH TOJYyYAM M3 APYLHX ypaBHeHm

440 CF_ﬁ) =9 @—3—73})' | (242)

dal ~ da} Ja;
(4= L) (4, =>—G(dmz dZZ‘L -
=o( S-S ) =0( G =5, (43)
4—E) (=0 = =0 ok —g e 21",

*) o (112). (ITpus. & nem. nep, E. Zermeln.)
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Mu Mmoxxem A00aBUTH [qid cpaBHeHEA ypasHeHme (205), koropoe
MO HO BEiBecTH U3 (2306) mByrpaTHeM RuddepeanupoBannem o O:

— 92 s
(c—eo)p=—0 Sh =00 (244)
Ilocnepnne nBa ypaBHeHHA NAOT
T 94 -
(4,—4) G —e) =T (=) (245)
Ecam ¢ unu = usBecTHH B Bufie Qynrmmit 6, a,, a,,..., T0 (s —5)*

MoskHO moixydnth RubpdepernupoBanmeM B BHAe (yHROAEM TEX
;e mepeMeHHHX. Ecam ke ¢, mam 4,, win v MSBECTHH B BuUJe
$yarmuit 6, a,, @, ..., 10 (4, —4,)(s—¢) MOKHO HOIyIATH

nuppepenauposanneM. Ho (4, -4, n (Al—Zl)(A,_Zz)
HeBO3MOMKHO IIOJMYYATh KAKUM-IA0O MHOAOOHHM obpasoM. Mu

Bufiesn, uro (s—e)® ABIAETCA, Boo0me TrOBOpA, HCIE3AI0-
meit BeamguwHO#l AuA BechMa OoONBMNX BSHAYEHME 7, KOTOpOE
MH MOMKEM pAacCMATpHWBATh, KAK HEABHO cofiep:ameecs B ©
B KagecTBe fejuread., 1o Ate caMoe CcHpaBeAdMBO A

(4, —-711)( e ——E). IToBuguMoMy, MH He MOMKeM YTBep:KAATH TO Ke
@ ——g o — — )2
camoe o (4, —A4,)" nam (4, — 4,)-(4,— 4,), Tax rax 2= Momer

da?
9% 0% '
‘OMTH OYeHBb BEJIAKO. Beanunmuur :;"-i ;771?{ OTHOCATCA K KRJAaccy

‘Tak HA3EIBaeMHX ynpyzocmeii. IlepBoe BupameHWe HPEACTABILIET
.c060# ympyrocTh, W3MEpPeHHYI IpH YCJIOBHM, OO KOTOPOMY IpH
U3MeHeHU: @, BHYTpeHHHE KOOPAMHATH ¢,, ..., , BCE OCTAWTCA
<puxcnposananiMu. [lociefiHee BEpasKeHue MpefiCTABIACT coboit
VIPyrocTb, HMSMEPEeHHYI IIpM YCJOBHW, 9YTO C HM3MEeHEHHEM a,
aHCAMONb OCTaeTCA pacmpefellcHHHM KAaHOHHYSCKH, ¢ TeM JKe
‘MORyJeM. DTO COOTBSTCTBYET B (pUBAKE yHpyrocTn, U8MepeHHOM IpH
yeaosan mocroaHcrBa TeMmmepatyps. OuesmaHO, 9TO mepBas 60J1B-
1Ie TOCHeXHel m faxe MOoskeT GHITH BeChMa BHAYHTENHHO OOJbIICH.

OTriIoHeHNS cuan A, OT ee CPefHero sHaueHAA 006YCIOBICHH
9ICTAYRO PAs3iWYNeM dHePrud B CHCTEMAX aHCAMGJA, 8 TaCTUTHO
pasIMUASME B SHAYEHHAX CHJI, CYTI€CTBYIOIMUX B CUCTEMAX C O/IHHA-

KoBolt smeprumeit. Oo3HaumM Yep 3 A, L cpenHee 3HagveHme A, AJIA

«CHICTeM QaHCaMOid, MMCIOMUX OfUHAKOBYIO JHEPruIo. Oro ompe-
Jeanrca ypaBHEHHEM .
-€
ds = .
- 8...8-———‘” e ® dp,...aq,
. L
4, = , (245)

B

SS e® dp,...dgy
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OpuYeM Ipefield MHTeTPNPOBAHAA B O6OMX KPATHHX MHTErPAaJIax:

PaBHH ABYM SHAY¢HNAM DHEPrHA, GECKONEYHO MAJIQ OTIMIAONIAMCS

Apyr oT Apyra, — cKaxeM, & n &+ de. B peayipTaTe MHOKETEIH
-8

e ° OKaBHBAaETCA HOCTOAHHHM B IpejicIaX MHTEI PAPOBAHOA, TaR
9T0 €r0 MOKHQO COKPATHTh B UYMCJUTEJIE N 3HAMEHAaTeJe:

Z|'=S...S-—g§;dpl...dq,,, (247)
SS dp,...dgy

I'Jic MHTerpajiHl, KaK M paHee, Gepyrca MemAy e u & -} de. Caefo-
BaTelbHO, A,|s He B8aBueuT OT O, OyAyum ¢ywxnmeil sHeprum
n BHeIHHFIX KOOpJAHMHPT.

Janee, Mu nMeeM TOKAECTBEHHO

A — A= (4,— 4, )+ (4, = 7)),

rie A,— A4, '. o6osuauaer M3GHTOK (CTpeMsameiica yBeaumsuTh 4]
CUJIH, pasBmBaeMoi#l Karoii-mu6o cmereMolt, HaN cpeAHeH BeaHUm-
HOR STHX CMJ, B3ATON AJA CHCTEMH ¢ onnﬂanonoﬁ sHepruei,
CoOTBeTCTBEHEO

(A, — A, = (4, — A, o) +2 (4, — 4, ) (4, ) — 4,)+ (4, b — 4,)".

Onnaxo, cpefimee sHageme (A4, — A1 s) l e— A,) nas cucreM
ancaMGJm obIaarommnx OAMHAKOBOM aHepmeﬁ, P2aBHO HYJIO, TaK
KaK JJIA TAaKHX cHcTeM BTOpolt MHOmumTeap mocrosgmeR. CieXo-
BaTeJLHO, cpefiHee JJIA Bcero aHcaM0isA papHO HYJW W

(A, — @) = (A — Ak + (4 b — 4. (248,

AHaNOrm9HO[ MOKHO TOKA3aTh, YTO.

(4 — 4;) (s—¢) = (4, s —4)) E--<-=) (249

OueBnano, u9TO B AHCAMGIAX, B KOTOPHX (IIKTyanuu 9HEPIHl
¢—e MOKHO CUYATATh HE3AMETHRIMM, TO 3Ke C&MOe CIIPaBeJJIHB

N A BeJNYWH, IPEACTABIAEMEX BHPAKCHESAMU BUAA A, Is—Ar

CpoficrBa Beamump Toma A, |. GyAyT paccMOTpeHH Hme B ria
Be X, IDOCBAMEHHOU aHCAMONAM C IIOCTOAHHOHK SHepruei.

HeGeseiHTepeCHO PACCMOTpETh HEKOTOpHE obmuze GOpMyJH
OTHOCAMUECA K CPeHNM IO KaHOHUYECKOMY aHcaMOaio B o6oCimax
mge MHOIde M3 IpHWBEJIeHHHX B OTOM TiaBe pesyJbLTaTOB.
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Ilycre u—mpomsBosbHas (QYHKIAA BHYTPEHHAX M BHEIIHAX
HOOPAMHAT, & TaKKe MOAyId u umnyabcos. Ilo ompenemcmmo
uMeeM

_ BCE $-e
u=S...Sue” dp,...dgyu; (250)
a3

madde permupya mo 8, momyanmm

- BCe be
O wor\ o
3_3'=g S(da @2(‘1’ )+‘e‘g;9 e dp,...dg,,
dasul
wim
du _ ou u(til = i oy
5= o= "t a (251)

Tlomaras B sToM ypaBHeHmm u =1, M moaxydnM

M _ Y—s,
9= o6 !

TOACTABIAA 9TH 3HAYCHUA, TOTyIAM

0% 0% us us
T R T ML TR LI
Hian _ _
0 %% — 02—z —uzemn(—u) (= —%). (252)

Ecmzn mu mpomaddapenumpyem ypasaenme (250) mo a (aro
MOKeT, 0003Ha4aTh A00yi0 M3 BHEUIHAX KOOpPAMHAT) B 00O3HAYMM

ﬁw‘u—waa..»- N

de
aepes A_CHIY— .-, TO MH IONYdmM

i BCe 9 ‘!" &
u u o
%=S . S da,+6 da+ A) dp,- . .dgn,
¢ 836t
I
d‘ u 09

— i (253)
Ionarasa B o7oM ypaBHeHumn u =1, MH IOXydJaeMm

oy =

o= — 4

Iloacrapaas sto sHAaveHMe, DOJTYINM

du_ou , uAd_ _ud :
Te=ots 5 (254)
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du ou
0595 = ud—ud=(u—u)(A—4). (255),

[JoBropAHe mpuMeHeRWs NmpaBuwi, BHPAKAEMHX ypaBHEHAAMNA
(252) m (255), BepoaTHO, ayumie BCETO OCYILECTBIAKTCA A
9acTHEIX cayyaeB. Y pasHeHue (252) MOKHO WammcaTh TaKie
B BHJe

(¢+D)(m—u)=0, (256),

rae D mpencraBiaseT OmepaTop 8’% . IToaromy

(:+D)* (u—u)=0, (257y

rpe h—a060e INedoe IOMOMKHWTEABHOE YACHO. O3aMeTdM, 9To,
HOCKOIBKY & He saBucur ot O, (=+ D)* MoxHo pasmommts HO
OounHoMuHAIbHON Teopeme. Wam MH MOMeM HammcaTh

(c+D)u=(:+D)uz, (258)
a TaHKKe
(e+D)ru=(:+ D)ru. (259):

Ho omepatop (= -+ D)*, x0Tl OR B HEKOTOPHX OTHOMEHUAX IIPOIIE,
9eM omeparop 6es 3HAKA yCpPeJHEHBA IO &, HE MOMCT OHTH
pasioiKed 1o OWHOMHAJbHOM TeopeMe, TAK KaK & ABIACTCA QYHK-
nueit © m BHEMIHEX KOOPAMHAT.

Touno Tak ke ms ypasHenns (254) noTygaeM

At ) (a—8)=0, (260)
OTKYJa

(5+ é‘%)h(u—-ﬁ)=0; (261)
n

( < ) (A 2 (262)
OTKYZAA .

(9 da) —<A 5. (263)

Teopema 6UHOMa K STEM OIepaTOpaM He IPUMEHHMA.
Ho ecan mmn, Kak oCHYHO, PasiM9ZM IpPH OCMCIE WHAECKCOB
BHEMIHZME KOOPAMHATH, MHE MOMeM MOCIe/|0BATeIbHO TPHMEHATH
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K BHIPaMKeHMo 4 — 4 11060# U3 omepaTopoB

0 4 4 N
e—|—8’0—§, A1+6%:, A,—]—G;@,... (254)
UAM BCe BTM ONEpPATOPHl IIPOU3BOJILHOE UHCIO Pas M B KAKOM
JrogHO mopAfiKe, M B pe3yiabTarTe IOJNYIMM B KauecTBE CpPeRHETr0
‘3HAYeHUsA Hyab. Ulam, eciu MHI IIPIMEHEM Te Ke ONEPaTOPH K U
M 8aTeM BO3bMeM CpefHee, TO pE3yIbTAT OyAeT TOT Ke, 9TO I
B CiIydae, ecau 6B MH IIOCTABUIM BHAK CPENHEro OTAEIABHO HAJ
unHag &, A4, A,, ... BO Bcex omeparopax.

Ecan u He 33BHCHT OT UMIyJabCOB, (OPMydH, IOAOOHEIE Ipe-
HAHIAYIEM, HO CONEpHKAmMe &, BMECTO &, MOIYT GHTH BHIBEMEHDI
wma ypaBuenus (179).



T'JABA VIII

0 HEROTOPBIX BAKHBIX OYHKINAX SHEPTHHN
CHCTEMBI

Has Oosee IOAPOJHOTO PACCMOTPEHUA pACIPEeTeHA HKaHO-
FNYECKO'0 AHCAMOJA II0 DHEeprum, a TaKme JJA APYLHUX neJjei,
11e51ec000pa3H0  BOCIONB30BATHCA CICAYIONMA  OINpefeseHuAMMA
11 TIOHATUAMH.

O6osnaunm dveped V ¢asoBeil 00beM HEAE HEKOTOPOro Ipe-
7esda oHeprud, KOTOPHIA M 0003HaumM 4yepe3 &; MHEIMU CJIOBaMd,
TyCTh :

V:S...Sdpl...dqn, (265)

71puyeM MHTErPRPOBAHUE PACHPOCTPAHEHO (IIPU HOCTOAHHHX 8HA-
YeHMAX BHENIHUX KOOPAUMHAT) HA Boe (asHl, A KOTOPHX dHepPrus
MeHBIIC TIpepesia e. Mel fomycTuM, YTO 3HaYeHHE 9TOTO WHTErpaja
#e GeCKOHEYHO, €CTd TONBKO IpejeibHAasA 9HePIHA HE SABISACTCH
oecromegnoit. Tarum o0pasoM HE OfUH BHWA CHCTEM, K KOTODHM
IPUMEHIMO KAHOHWIECKOe paclpefelicHue, He OKameTcs NCKIIOYeH-
gpiM. 1160 ecam uMHTErpas
€

S.S e © dp,.«.dgp,

B3ATHII 063 IpemeJioB *), UMeeT KOH249HOC 3HAYCHHME, TO MeHbUIad
BCTITUMHA

e SS dp,...dq,,

B3ATIA HUIKE IIPEACJIBHOTO 3HAYEHMA &, MPHUYCM & Ilepe]l 3HAKOM

LHTerp&Jja mpeAcTaBisdeT d9TO IPEACIbHOC SHAYCHUC, TAKiKe 6yne'r
KOHEYHOIi.

HOB’IOMY 3gadenue V, oOTaudamomeecsa TOJNBKO IIOCTOSHHBIM
MHOMNTeIeM, TakMe Oy/feT KOHCYHBIM IIpU KOHEYHOM 2. Ono sas-
\“

*) DTO—HCOOXORMMOC yCI0BMe KAaHOHHYeCKOro pacnpenenenus. Cum. raa-
ny IV, ctp. 14
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asetca QyEKOUeR ¢ M BHOINHUX KOOPAMHAT, WMEHHO, HEIIPEPHIBHO
Bospacraomeil QyHrnmedr e, obpamalomefica B GecKOHEYHOCTH
BMeCTe C & M Mcuesaomell JJId HAauMeHBOIETO BO3MOKHOIO 3Hage-
HUA €& WM AJIA e= — co, e€CJIA PHEPIMA MOMeT yOHBaTh Gesrpa-
HUYHO.

ITomommm, madce,

av .
o= log pr (26%).

Qagopuit 06beM MemAy JTOOHME [BYyMA OpefejJaM# JHeprum &
# " mpeACTAaBUTCA HHTEIPaJIOM

.§ e¥de. (267)

e’

A Boobme Mu MosKeM mofictaButh e'ds BMecro dp, ... dgp,
B 2n-KPAaTHOM HHTErpaje, CBOAA €ro K IIPOCTOMY, IIOCKOJbKY
Opefilelsl MOIYT GHTH BHIPAsKEHH dYepe3 ONHY TOJBKO 9HEpPIumIo,
a Aipyroif MHOKHTeJb IOJ 3HAKOM MHTErpaJa fABiaAeTcA (QyHKIuel
TOJIBKO PHEPrUM WJIM 9SHEPTUA M BeJMYWH, OCTAICHMXCA IOCTOSH-
HEIMA IIPA HMHTCTPHPOBAHMNH.

B wacTHOCTH, MH 3aMeTZM, YTO BEPOATHOCTH TOrO, 9YTO DHEP-
rAA Karo#-1n60 CHCTEME KAHOHMYECKOIO BHCAMOIA JIeMHUT MemAy
mpefiesiaMu &’ ® e”, Ipe/C1aBIAETCA MHTErPAJIoOM *)

e’ - -
{ev™ d, | (268)

6’

a CpefiHee WO aHCAMOJIO0 SHAYEHWE (®aKoil-muG0 BEJMYWHEI, KOTO-
pas MeHAETCA TOJbKO ¢ DHEprmeit) JlaeTcA ypaBHeHWeM *¥)
e=00 q,_‘
- g Te
u= ue®  de, (269)
v=0

NOCTOAHHYI0 ¢ B KOTOPOM MH MOMeM CYHTATh OIpEe/leJIeHHOM
ypaBHeHIeM **¥)
q, €=00 g
i’ B :
e %wm \ e de. (270)
V=0
YTo KacaeTCA HIKHEI'O Ipefiella B 9TNX MHTeIrpPasaX, TO O9eBMJAHO,

ur0 V=0 5KBEBAJEHTHO YCJCBHUI, 4TO BHAYEHME & ABJIACTCA
HAUMEHBIIEM N3 BCeX BO3MOKHHIX.

*) Cp. ypaBuenue (93).
**) Cp. ypaBHenue (108).
**%) Cp. ypaBHeHue (92).
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OGozmauuM amajgormiHo depes V, koHurypanuoHHniit oGbeM
IwKe HEKOTOPOro mpefielia IOTEHNWAIBHON dHepPrmM, KOTOPHH MH
MOeM HasBaTh &, VHHME cj0BaMm, IYCTb

Vq=g...SA%dq,...dqn, (271)

rfle MHTerpupoBaHue (IPH IOCTOAHHHX BHAYEHAAX BHEMIHNX KOOP-
OWHAT) PACOPOCTPAHEHO IO BCeM KOHQUIypanmmsaM, HJIA KOTODHX
TOTEHNHUANbHAA DHEPrUA MeHbIle e,. V, ABIAerca (ymumued e,
@ BHeMHWX KOOPMEHAT, MMEHHO, Bo3pacTaomell ¢ydrnuel e;, KOTO-
paa [B caysasax, KoTopee MH GydeM paccMarpmBarh *)] He oGpa-
H1aeTcA B O2CKOHEYHOCTh HM JAJA KAKNX KOHEYHHIX BHAYEHN &4.
Ona mcuesaeT [AJA HaWMEHBIIEr0 BO3MOKHOTO BHAYEHMA &, WA
AIA e, = — co, eci: &, MomeT OecmpefiensHo yomBaTth. OHa He
Bcer/la ABAAETCA HempepHIBHOM (yHrmueit ¢, B camowm feme, ecaa
uMeeTCHA KOMEUYHHI ROHQHIYypanuoHHHI 00beM NOCTOAHHON IIOTEH-
fUaJbHOM DHEPrmI, COOTBETCTRYIOMEee 3HaveHne V, He GyAeT BRIIIO-
<aTh 9TOT KOHpArypanuoHAHHE o00BeM, HO, eCild &, BO3PACTAET
6¢CKOH2YHO MAaJO, COOTBCTCTBYIOINee BSHaveHme V, JOJGKHO BO3-
pacTH Ha 3TOT KOHEUHHH! KOHPUrypanuoHHHIA o0BeM.
HonoxumM, maee, 4
(pq=log{%‘. (272)

Paszosuit 06beM MeHAYy JOOHMEA ABYMA IIpefesaMyu I0TEHIUAdb-
HOH DHepPTMNM ¢; W €; MOKHO IpefCc1aBATh HMHTETPAJOM

o

S €% dz,, (273)

.
woMb CKOpPo V, Kak (yHKOUA e, He TepHAT PA3PHBA MEMAY
9TUMA I'PAHANIAMA IUIA HA STHX TIPAHANAX, T. €. KOJb CKOPO He
CYIECTBYeT KOHEYHOr0 KOHQArypanuuoHHOr0 00BeMa IIOCTOAHHON
TOTeHUNAAbHOM 9HEPrAM MeKAy 9TAMH I'PAaHANAMY WJIA HA HAX.
M BooOme Mul MOmeM, ¢ YIOMAHYTHM OTDaHAYEHAEM, IONCTABUTH

1

®0 g . " .
€ dz; BMeCTO A; dg, ... dg, B n-KpaTHOM HHTerpaie, CBOAA €ro

K IIpOCTOMY UHTErpajdy, eciad Ipefelil BHPaMKeHH depe3 IOTeH-
MUAJbHYO 9HePrui0 W APyroif MHOMHTENb IOJ 8HAKOM HHTErpaja
sapiagerca Gydrupeil TOJIHPKO DOTeHOWAJBHOW SHEPIrWH Wi MOTEH-
HUuaTsHOW 9HEPrMM M BeJWYUH, OCTAINUXCA IOCTOAHHHMH IIpM
MHTEeI'PEPOBAHAM,

*) Ecim 66l ¥V morio ofpamarica B' 6eCKOHEUHOCTb JJIA KOHEYHHIX
AHAaTeHMR ey, TO V TaKmKe, OYeBHAHO, 00pamanoch 661 B GeCKOHEYHOCTD HJA
WOHEYHBLIX BHAYEHHH s.
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n
T. e. V, IpomopnuoHaibHO af}. Mu MoskeM, ciaef0oBaTEIBHO, IO~
JIORATH
n

n
= (22 e " ot
Vp—-Cap, € p—?C=p , (286)
rie C —TocTodgHHAA, 1[0 KpaiiHeli Mepe /AaA (HKCHPOBAHHEIX
3HaYeHNd BHYTPEHHHX KOODAVHAT.
Jlas ompefedeHns BTOH IMOCTOAHHONR PACCMOTPHM CJIydall KaHO-
HOY9eCKOTO pacIpefeseHnd, AJfS KOTOPOTO

rie
n

Y2 _n
e®=(2=8) *.

Tloncrasads aTo 3HAdYeHWe, a Tamke sHaueHue e*? uz (286), Mu
TIOTYIAM
€

n L,

g o2 @) 1
<

p

® I
kP
7N\
D' ®
|
—
9|
|
u
N\
D
—/
|
—~
[
E]
N
o~

! L os)
Zer (%) —(27)?,

(2n)°
1 L]
T (? n-- 1)
R 7
Onpefletus TakuM 00pasoM 3HAYEHHe KOHCTAHTH C, MH MOeM

IOACTABUTEL ero B obmee BHpamkeHme (283) m mOIyuIUTh CIEAyIO-
m7e COBEpPIICHHO O0mMe BEIPAMKEHNA:

C=

(2-::.51,)-2~ 928
Vp = 1—- ’ ( 8)
r ( o Mt 1)
2571 %)
or = 37) ek (289)

*) BechMa CXONHEe BhpaskeHua naa V,, e¥, V n ¥ momuo Haiiru
OTUM K€ caMblM CIOCOGOM JHJA CJAY4YadA, PaACCMOTPEHHOro B IpefBIyLHX
rpuMeyYaHuAxX (cM. crp. 62, 79, 83 u 86), rie s; ABIAECTCA KBAIPATHYHOMU
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3aMeTuM, 9TO 3HadeHms V, u Pp AAA KakoH-mubo 3amaHHOI
e, He 3aBHCAT OT homburypaumx U fawe OT IPUPOAHEl paccMa-
TPUBAEMOIl CIICTeMBI, 33 HMCKIIOUCHMEM ee Ymcia CTemeHeil cBo-
OORBI.

Bo3Bpamasch kK KaHOHHYECKOMY aHCaMOII0, MBI MOKeM BHpa-
31T BEPOATHOCTH TOTO, YTO KHHETHYECKAsd OHEPIHA CHCTEME
¢ 3a1aHHOIl Kompurypammeii, Ho BO BCeX OCTAJIbHHEIX OTHOMIEHHAX
HE OIpe[eIeHHOl, JeKUT B 3agaHHBIX rpaHRIax aw0oi cropo-
HOil ciepyiomero ypaBHeHUSA:

(7 a, —<i; j%e"?(%’f)g a(z)- (@0

N

TTocKOABKY 5TO BHpAaskeHHEe He BABICUT OT KOOPAHHAT, OHO
TIpeACTaBIfAeT TaKike BePOATHOCTH TOTO, UTO KHWHETHYECKAas dHep-
I KaKoii-1m60 MpON3BOABHON CHCTCME KaHOHUYECKOr0 aHCaMGIsa
aesiuT B TeX ke rpammnax. Qopma IOCTeHET0 HHTerpaaa
TMOKA3HBAET TaKHe, YTO BEPOATHOCTb TOT'O, YTO OTHOIMICHWE KUHEe-
TIYECKOM PHEPTMH K MOAYJI0 HAaXOMUTCA B J[aHHHX TI'PaHHIAX,
He 3aBUCUT W OT 3HAUYEHUA MOAYJH, O peReAach EAUKOM JUCIOM
cTermeHet ¢BOGOABI CHCTEMHl M I'DAHWYHEIMU 3HAYEHUAMH OTHOIIe-
Hud.

Cpennee 3HaveHnme n10G0if (QYHKNMD KNHETHYeCKOW DHepPruwH,
B3ATOE II0 BCEMY aHCAMOJI0 HAM II0 KaKOH-nubo gacTHOH KoHQI-

¢yuruueit ¢, a Ay ne sasucur or ¢. B arovM cayuae

2(2«) C ~a>¥
(A ) r<1§+:>,

( (2") (2n)” ((g—=2a)” Ea)n

ot
r=(& )“2“%"(‘;13”5

(Aq )2 mwﬁ(n)s o
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n
1. e. V, mpomopuuonaisHo =X Ms1 MoKeM, CIe0BATEIbHO, IO~
JIORNTh

3

n
— (22 ep M 7!
V,,—Ccp, e”—?Cep ’ (286)
rie C —mocrogHHAsA, [0 KpaliHeit Mepe AaA (QUKCHPOBAHHHX
SHAYeHHH BHYTPEHHUX KOOPAUHAT.
L1 ompefiesleHnmA 3TOil MOCTOAHHON paccMOTPHUM Caydail KaHO-

HITYCCKOTO pacmpefiesieHns, LIfA KOTOPOro
o |
Yp-Cp +
i Te
S e 9 Pde,=1,
0
The

n

¥ -
e® = (2x0) *.

TlopcTaBiAs 3To 3HA4YeHme, a Take sHaueHue e¢? us (286), Mu
TOTYIaM

5 ’ . (287)
n n 5
30r<?>=@@3
c=—& _,

OnpefieuB TakuM 00pasoM 3HAYeHme KOHCTAHTH C, M MOKeM
IOJICTABUTL €ro B o6mee BHpameHue (283) m HONYINTH CIERAYIO-
m7e COBEPIICHHO OOImNe BHPAMKeHndA:

(27ep) (288)

(289)

*) BecbMa CXojHble BbipaskeHus maA V,, e¥, V n e® momHO Haiith
STUM e caMblM CIIOCOGOM HJIA CJYy4adA, PacCMOTPEHHOro B MpefbIyLiHX
MpUMeYaHnAX (cM. crp. 62, 79, 83 u 86), rae g, ABIAAETCA KBaIpaTHYHOIl
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3ameTuM, 4TO 3HaueHmsA V, I ¢, ANA Kawko#-1uGo 3amaHHOIll
g, HE 3ABHCAT OT hOH(I)HI‘ypaIIHH U fazke OT IPHUPOABI paccMa-
TPUBAEGMOIl CIICTeMEl, 32 HMCKIIYCHUEM ee uuciaa cremeHelt cBo-
OONHL.

BosBpamasgce K KaHOHNYECKOMY aHCaMOJII0, MBI MO;KEeM BHIpa-
3UTH BEPOATHOCTh TOTO, UTO KUHETHYECKAA 3SHEPIUA CHCTeMEI

85JaHHOIl KOH(Urypalueii, Ho BO BCeX OCTAJbHHIX OTHOUIEBAAX
He OIpejiecIeHHOI, Je/KHT B 3aJaHHBIX TpPaHHLaX Ji00oi cropo-
HOIl caepyomero ypaBHeHHA:

Se% e‘]’”'{pdsp-—— _j ) e (g)g (). (200

N

TlocKOIBRY 2TO BHIpAiKeHHE He 3ABUCUT OT KOOPAWMHAT, OHO
TpejicTaBIAeT TaKie BePOATHOCTH TOTO0, YTO KUHETHYECKAS DHep-
i Kakoil-11n60 MPOU3BOIbHON CHCTEMH KaHOHUYECKOr0 aHCaMOIA
aexnT B Tex ke rpammnax. Qopma nocrenHero mHTerpam;a
TIOKA3HBAET TAK#E, YTO BePOATHOCTb TOTO, YTO OTHOMIEHWe KUHEe-
THUECKOM DHEPIMH K MOAYJI0 HAaXOAUTCA B JaHHHIX T'DaHMIAX,
He 3aBHCHT U OT 3Ha4YeHUT MOAYJHA, ONpeNeAach HeINKOM JUCIOM
cremeHell ¢BOGOAE CHCTEMBI W I'DAHMYHEIMI 3HAYEHUSAMH OTHOIIE-
HUA.

Cpenunee 3Hadenme 000 (QYHKNUMN KUHETHYECKON BHEPruu,
B3fTOE II0 BCEMY AHCAMOII0 MM IO Karoi-mmGo wacTHOil KOH(H-

dynruneit ¢, a A, ne sasucur ot ¢. B arom cayuae

n

e 2 ouft =2’
A

()
-G
-G >2<-—-2";1,;:;;ﬁ,
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r'ypainnm, JJaeTCA BBIpakeHUEM

- LY "
we ®sl ds, *). (291)
a? ‘T (- n>
Taxruym oGpasom,
1
'W F<m+2n> g \ 1 . ,
e = ) ,oecam mg oon>0%)0 (292)
()
2
n
I (n) (270) 7.
.-J . y

(293)

I‘( nH)I‘( ~n>

) CooTReTCTBYIOIIeC ypABHEHUE AJA CPefHero swadeuns J000# PyHi-

JHM TIOTEHI[MAJILHOW BHEpPruu, €cin IOCJegHAA ABJIACTCA KBAXPATHUHO K
QyHrumel g, a A; OT ¢ He BaBUCHT, NMeeT BUJ

[oe]
n _%g-Ca n

1 ” 5=
— v (3¢ — &) ds,.
9 n o
6 r <~2 ) a

Cpegnee 3Haueuue 050U Qymnmum (110IH0II) HHEPrHH AACTCA B dTOM iKe
cayY4ae YpanHeHHeM

00 _e-gq

P L] . A1 a
T \le s —zg, ) 1d=.

- 1

U=

OTcioga N7 DTOro CaAyuas

. 1
r{m+yn 1
()" = —1'— o™, ecau m + —n>0.
r <-‘» n)

(2 —cg) = IL!;:%) Q" ecan m+4-n>0.
3 ‘WV,I =e V=8,

dypg 1
- = 2
&, ” 0 , eror on >

ds 1 . -1
= eI on .
ds )’

. . d»
Vean n=1, ¢ =2n u ~* =0 qaa Bcex sHavennli e. Lcam n=:2, TO iKe

c(nloe Meer MectTo JIJaA 9,

*) DTo ypaBHEHHE yiKe ‘170 JOKABAHO ATA MOTOKNTETBHAX ETHX CTe-
nexeii kuneTnyecKoit sHepruu. Ca. crp. 83.
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— n n
ol - 1 S -1
e = [ I((n >) ———_ - (2r)*0% |, ecam n >1; (294)
—n
dy, 1 .
‘Ej»= 5 ecmn n>2; (295)
e-nVP=0, (296)
o dy,
e n=2, e’r=2x u d =0 pad a0X 3HAYEHHIl ep
Oupeneaenua V, Vg u V,, HaioT
V= S . g av,dv,, (297)

rAe MITerpupoBAHUE pAcIlp OCTpaHseTca Ha Bce (asHl, IS KOTO-
pHIX DHEPrHA MeHbIIE IIpeleJbHOIO BHAYEHHS &, AJSA KOTOPOLo
uetea 3gadeHue V. 910 maer

e,l; e
V= S Vv, dv,, (298)
V=0
1
eq=¢
et = tfl—I: == S efr qu, (299)
Vo=

@ 7
n =7 cpAsaHe ¢ V, ypaBHeHneMm
sp—}-sq:const. =z, (300)

Ecan n > 2, e uncuesaer Ha BepxHeil rpasune, T. €. AadA
z, =0, u Mb moaygaeM faiapHeiimuM AnfipepenunpoBameM

rae V,,

gg=¢

, dy
202 \ e S ay,. (301)
. °p

ds
V=0

Mer MoskeM Taraie HaIncaTth

Sq='—5
\ Vet dz,, (302)
Vg=0
69'-'3
? = \ eorivw dz, (303)
Vg=0

noT. ., ecan V,— nempephiBuag (YHRIMA 34, HAYHHAIOWAACH
€0 suavenua V,= 0, PN CCaM MBI TIOMRCJOCM Ipwincatsh V, ur
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TUBHYI0 HENPePHBHOCTb, HAYMHAW0ILYICA OT HYJEBOrO 3HAYEHINA,
KaK 3TO OIWCaHO Ha c1p. 96.

Ecid MB TOACTABAM B ST YPABHCHHUA TOJy4YeHHBIE HAMIT
sHavennsa V, n e*, o Mu HaiifleM

n

@l et -
V= — (e — 2g) * AV, (304)
r ('2‘n+1> Vq=0
5 e n_
e = (2m) (e — Sq) 7! qu, (305)

G
r(3) v

riie A ONNCAHHHX BHIIE CAyYaeB MOKHO INOAcTaBuTh €*ds,
smecto dV,. Ecmm, ciefoBaTensHo, n usBecTHo u Vg sABIAeTcs
Pyrxmmeit e, V n €* MoKHO momyunTs B KBaApaTypax.

3 »Tux ypaBHeHumi#i ABCTBYeT, uTO V Bcerfia sBJIAETCA Hempe-
pHBHO Bo3pacraomeit Gynrmueil =, HaunHas 0T 3HadveHnda V =0,
maske ecad TO e caMoe He uMeeT Mecra AjA Vg um g4, To ke
caMoe CIpaBe[JIMBO W JJIA ef mpu n > 2 mm Opnm n =2, ecan Vy
HeIIPePHIBHO BO3PACTaeT BMECTe C 2, HaYMHAsd OT 3HaucHnA V,=0.

[ocnennee ypapHeHHe MO;KeT OHIThH BHBeJIEHO U3 IPEABIyliero
nuddepennuposarmem mo e. IlocmemoBaressHbe Augdepertmpo-

1
BaHuA jawor, ecan h < 5 N +1,

n
€,4=6¢ eq=e n
dh q th 9 2 ~ LA h .
o= =™ { =27 "av,. @305)
Vo % r <_2» n+1—h >Vq=

3

av 1
CaefioBaTelIbHO, ;’7 MOMOMKUATENBHO, ecan h < -2—n+1. .Ona ss-

1
asercsa Boapacraiomieit Qyskunmedt e, ecin h <3 n. Ecmm = mne
_ awv
MOKeT GesrpaHUIHO YOHIBATH, - - HCUE33eT A HamMeHbIIEro
1
BOBMOKHOTO 3HAYeHHA &, ecmn b < p,

Ecau n gerHo, TO

n
a*v 5 -
——1_7_'= (277)~ (Vq)éq=s; (307}
ds®
n
R 1 d'v .
T. e. V, Tak ke BABHCHT OT &5, KAK —— — e
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Koraa n Beaumxo, Gosee yMOOHH mpuOMAeHHEE (HOPMyJIH.
3mech MOCTAaTOYHO OyMeT yKasarbh NpelilaraeMHil MeTOHR, OTBlle-
Kasch OT TOYHOrO MCCJEAOBAANA IPefelIOB ero NPMMEHEMOCTH HJIU,
CTEIIeHN ero ImpubIumAeHHocTH. J[JIA BSHAYEHHA e¥, COOTBETCTBYIO-
mero KaxkoMy-aubo 3aJlaHHOMY &, HMeeM

eq=s €
L Ppte PptPq g2
e = S e*? qdeq=Se” 1dz, - (308)
V=0 0
rfie IepeMeHHble cBA3aHn ypaBHenueM (300). MakcumansHoe sHa-
ueHUE @, Pg, CIEAOBATEIHHO, XAPAKTEPH3YeTCA ypaBHEHUWEM

dep  dyg
&y = dey (309)

3HauCHUA €, U &4, OIPeJeJICHHEIC BTUM MAKCHMYMOM, MEI OTMETHM
IITPUXaMU, U OTMETAM TeM 3Ke CII0cOO0M COOTBETCTByMIOmuUE 3HA-
uenna Qynxmuit e, u . Jasee, 1mo Teopeme Taitmopa

-—‘Pp‘l'(dfz)) (2p -sp)+< d?py@i;i'l_'”’ (310)
) (eq—e;>+(;,a—;—)"—s’—?"'—”+--- (311)

Ecau miaa nocraro4Horo mpuOJmeHNA MBI MOMKEM OTPAHUIUTHCH
KBaJipaTHYHBIME YJIeHAMH, TO, IOCKOJbKy, mo (300),

ep-e};= — (gq—29),

MBI MOMieM HAIIuCcalIhb

/d"?p dz ‘Pq (Eq—-‘ 3
%“’& de} del
ef=¢ » q de,, (312)

= q
-0

TRe IpefeJisl MOJIOMKeHH PAaBHHIMM + oo JIIA aHAJUTHYECKOil mpo-
CTOTHL. ITO MOLYCTMMO, KOTAA BeJMYMHA B KBafipaTHHX CKOOKAX
IMeeT O4YeHb 0OTbBIIOE OTPUOATENbHOE 3HAYEHWE, TaK KAk TOrAia
49aCTh MHTErpaja, COOTBETCTBYONIAA BCEM MHHIM BHAYCHMAM &, — g,
KpoMe oYeHb MAJIHX, MOMKeT paccMaTpUBaThCA KAK mMcYesaiomee
‘KOJIMIECTBO.

9ro nmaer

(313)

T ”“’”) )
d@p

=g +eitylogen— ylog|[ —(52) —(52)']. e



10% TJ1. VIII. 0O HEKOTOPBIX ®YHKUMAX S9HEPI'MM CHCTEMBI

U3 aroro ypamHenms, BMecte ¢ (289), (300) m (309), MBr Momen
ONpeflelIATh 3HAYEHWA @, COOTBETCTBYIOIINE KAKOMY-Jnbo 3afaH-
HOMY BHAQYEHNIO ¢, ecJi ¢, MBBECTHO B Bufle YHKUUHA &,

JIoGue /iBe cuMCTEeMH MOKHO paccMaTpuBarh, Kak o0pasyiolie:
TpeThio cucteMy. Ecaum V wim ¢ safane B BuAe (QyHKOmil = Jiad
Kakux-1m6o /ABYX CHCTeM, MEI MO3teM BHIPasuTh B KBajparypax V
n @ JAJA CcUcTeMbl, OOPA30BAHHOM KoMOmHaummeli IePBEIX JABYX.
Ecom Mar otmerum nugexcaMn (- )y, ( )y () BEJMYRHBL, OTHO-
cAmpecH K HAMUM TPeM CHCTEMAaM, MEHI JIETKO IIQJIyY:M, COIJIAcHO
onpefieJIeHUIO 3TUX BEJIWYMH,

Va=\{avr.av.=(v.av,= (v, av,=(vena, @15
2= S e2dv, = S e dV, = S e‘“'“*‘f dz,, (31 )

rfie ABOMHO NHTErpanx AOMMeH OHTbH B3AT MeAy IpeflesaMu
V=0, V,=0m ¢, +e=c¢,

a IepeMeHHEE B IPOCTHIX WHTEIpaJIaX CBA3AHBI MOCIEAHHM U3 DTIX
ypaBHeHnil, TOr/la KaK IIpeflesIEl AAOTCA NEPBHIMM IByMs, Xapakre-
PUSYIOIUMYA COOTBETCTBEHHO HAUMeHbINWe BO3MOKHEHIE  BHAUC-
HOA €, U &,

HeobxoauMo 0TMETHTH, 4YTO STH YypaBHEHHUA TOMAECTBEHHB
mo opMe ¢ ypaBHeHHAMH, IIpH NOMOIIM KOTOPHX V u ¢ BEIBO-
narca us V, wm ¢, u Vg Il ¢, €cid He CIUTATh TOLO, UTO
OHH He JIOIIyGKaIOT B oneM ciyuae TeX mpeoOpasoBaHmil, KOTODKIE
[OJIYYal0TCA B pesyJibTaTe IOACTAHCBKM BMeCTO Vg W @, YACTHBIX
¢yHKnmii, TpeAcTaBIACMEX DTUMA CUMBOJAMM.

Iomo6HeIe sk (GOPMyYJE MOTYT OHITH HCIOJB3OBAHEL JJIA BBI-
BoAa Vy mim ¢, KOMOMHMPOBAHHON CHMCTEMEI, @CJIM OJlHA M3 OTIX
BEJIH‘IHH M3BECTHA B BHMe PyHKUUE [OTEHIMAJIbHOM dHeprum A
KasKIo# M3 KOMOMHMpPYEMEIX CHCTEM.

Omepanus, mpefcTaBiiAeMas ypaBHEHUWEM BHJA

oMt — S ePle* de,,

TOK/ICCTBEHHA ¢ OJIHOM M3 OCHOBHEIX OIepaluii Teopuu OWMGOK,
HMEHHO, ¢ OIleparueil HaXOMKIeHNA BePOATHOCTH OMHUOKA IO Bepo-
ATHOCTAM TAPUUAIBHEIX OMMUOOK, M3 KOTOPHIX OHA COCTABIACTCH.
910 00CTOATENBCTBO JIOMYCKAET IIPOCTYI0 IEOMETPHUYECKYIO RJIJIO-
CTPanuIoO.

Msr MoKeM NIPUHATH TOPUBOHTAJIBHYIO JIMHUIO 32 OCh abenmce,
HAHECTH CHPaBA OT IPOH3BOJbHON HAYAJBLHOM TOYKM &, B KavecTBe
aGCIMCCHT M BOCCTABMTh TO NepHeHAMKyIApy e°', Kak COOTBeT-
CTBEHHYI0 OpAMHATY, OIpefiesidss TAKHM 00pPasoM HEKCTOPYIO
KpnByio. Jlamee, B3AB Apyroe HA4ajo, MbB MOKCM OTJOMUTDH &,
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1 KauecrBe abCIUCC BIEBO U OIpPefieuTh BTOPYIO KPUBYIO, OTIOKUB
110 e peHANKYIApYy OpANHATH €2, MEI MOseM TOJIOKHTD PacCToA-
ve MesKAy Ha4aJaMiA PaBHBIM &,,, TAK 4TOOH BTOpOe Ha4aJIo0 HaXORH-
£10Gh CIIPABa, CCIINA &, IOJIOMUTeIbHO. Mbl MOKeM ompeesuTh TpeTsio
1ipHBYI0, BOCCTABHB B KajKHOl TOUKe JnHUM (MeNy HANMEHbIIUMH
SHAYEHUAMH &, U &,) ODPAWHATY, INPeACTABIAIONIYI IponsBefeHHe
ABYX OpAMHAT, IpPUHAMIENAMUX OmicaHHmM xpmBbiM. Ilmomans
Meay STOH TpeTheil KpMBOH M 0CHIO abCLUCC MPEACTABIACT BEJIU-
quay e¥'2. UroOs mosyunTh 3HAYEHHE DTOU BEJAMYMHBI JJIA M3Me-
HAIONUXCA 3HAYCHHMIt & ,, MBI MOMKEM IIPeNITOJIOKUTH IEPBHE [BE
RPHUBHE FKECTKAMH ¢ CHOCOOHBHIMH IIepeJBUIATBCA HE3aBHCHMO
apyr or Apyra. Mel MoseM YyBeJMUMBATL HJIM YMEHBUIATD &,,,
fepelBUras OAHY M3 BTHX KpPUBHX BUPABO WJHM BIEBO. 1 perbd
KPUBAsA AOMKHA OHTH IMOCTPOCHA 33HOBO JJA KA;KIOTO H3MEHEH-
HOrO TAKMM 00PA30M 3HAYCHUA &,,.



TJIABA IX
®YHKIHAA o M KAHOHHYECKOE PACIIPEAEJEHHE

B oroit rnaBe MH BepHeMCH K HCCIeJOBAHMIO KaHOHUYECKOrO
pacmpefeseHnsi, 9ro0n YCTAaHOBATH Teé €ro CBOWCTBA, KOTOpHE
NMET OTHOMEHWEe K (yHKOUN 3SHepran, OGO3HAYEHHOH HaMIX
depes 9.

Ecan mMul o6osHaunM deped /N, Kak OOBIYHO, IOJHOE YHCIO
cucreM B aHcambae, TO

d-e
NGT-H,ds

TpejCTaBUT YMCIO CHCTEM, BHEPIHS KOTOPHX 3aKII0UeHA MEERAY
rpaHunamMu & u ¢4 d:. Bupamenne

d-e
Ne © te (317)

IpefcTaBisAeT BeANYNHY, KOTOPYIO MOMKHO HA3BATh NAOMHOCNIbIO
no snepeun. OHA mcYesaeT I &= oo, TAK KAK B IIPOTUBHOM
ciay4ae HeoOXORUMOE ypaBHEHUE

e=o0 ¢$-¢
e® de=1 (318)

V=0

He MOrio Obl BHIIOMHATHCA. Ha TOM ke OCHOBAaHUHN ILIOTHOCTH
10 SHEPIHH AOJKHA WCUE3ATh M JJIA €= — CO, €CJAM 3TO— BO3-
MoHOe sHayeHue sHeprun. OgHaKo, BooOLIEe I'0BOpPS, HaUMEHbIIAA
BO3MOKHAA BEJINYNHA DHEPIUM JOJKHA NMETh KOHeYHOe 3Ha4yeHue,
A KOTOPOTO, €CaIM n > 2, €? mcuesaer M, CIefl0BaTeJbHO, HCYe-
3aeT 1moTHOCTh mo sHepruu *). Ho mioTHOCTE IO BHEpPrUum HEOH-
XOAUMO IIOJIO;KMTENBbHA, H IOCKOJbKY OHA HMCuesaeT AiIA KpaiiHuX
BHAYEHMIl dHepruMm Tpm n > 2, 0HA HNOMAKHA B JTHX CIYYaAX
IMeTh MaKCHMYM, B KOTOPOM SHEpPIHMs HMMeeT, TaK CKasaTh, Hau-
Gomee yacTO BCTpevaolleecd MM HamboJice BepOATHOE 3HAUEHNC

*) Cym. crp. 102,
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i1 I{OTO_pHﬁ OIIpeaeasieTCsa ypaBHelmeM

d
T=5. (319)
dy

OTO 3BHAYECHHE ds Iopua n > 2 fIBJIACTCA TaKiHe CpeaHuM 3Ha-

yeHMeM 10 aHcamOmawo. 6o, uHTerpupysa II0 4aCTAM, M IO Y4IHM,
TOIeCTBEHHO

e=00 d ~

{ 2ew d~—-[ ] S T )

do
V=0

Tlpn n > 2 BepaskeHme B CKOGKax, KOTOpOe IO YMHOMEHUH HA IV

IIpefCTaBlAeT INIOTHOCTh II0 SHEPILHWH, NCYe3aeT HA I'PAHUNAX,

11 MBI IOJIy4aeM 1o (269) m (318)
dy ?

o= @ (321)
Orciona ciemyer, 4To AN cUCTeM Gomee [4eM ¢ ABYMA CTEIEHAMHM
CBOOOAH CcpeAHee sHAYECHUE ;-:4 0 KaHOHMYECKH PacHopefeIeHHOMY
AHCAMOIIO TOMJECTBEHHO CO S3HAauYeHMeM TOit #ie IPOM3BOAHOM,
BHIUMCIEHHON Mg HamGosee dacro Berpevamomelics B aHcamOie
9He prum, IprdyeM 06a 3HAUYeHWA PABHH 00paTHOM BeJINUNHE MOXYIA.

Jo cux mop mpm mecaenoBamun Benmaun V, Vg, V,, 9, 9, 9p
MBI CUMTJIM BHEMHNE KOOPAWHATH IIOCTOAHHHMH. I3 ompenemne-
HuA V ® ¢ 0YeBUAHO, OFHAKO, 9TO OHHA ABJIAITCA, BOOOIIe roBops,
(yHENUAME BHemHMX KOODAMHAT M bHeprum € M 4910 V, u ¢,
ABJAKTCA, BooOWe IoBOpA, (YHKIAAMN BHEIIHUX KOODPAMHAT
H IOTeHIUAJbHOMI ‘DHEPI'HNA &,. V,, n cpp ABJIAIOTCA, HKaK MBI
BOjlend, QYHKNUAMHA TOJbKO KHHeTHYecKOW sHepryw €,. B ypas-
HEeHUN

e=o00 e
e ¥ = S e 0% ge, (322)
v=o :

KOTOpPOe MOMKET CIYyMHTh [ OIpefedeHud 9, O m BHemHMe
KOOPAUHATHL (COJE prKamuecs HesABHO B @) ABNAITCA MOCTOAHHEIME
1pM HHTErpUPOBAHHM. Y paBHeHWE IIOKashHBaeT, 4TO ¢ ABIACTCA
¢yurnue#t orux mnocrosHHEX. Ecam mx suatenma OyAyr maMme-
HATHCA, MEL IOJIyYnM nmbqpepeﬂunponannem npu n > 2,

.e-%(—-é d\H—ede)a—d T det

0§«
LI e
+ da, Sl—’da%e Ch dz 4 Sai

V=0

de+ .. (323)
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(Tak KoK e? mcuesaer BMecTe ¢ V, xorga n > 2, To wieHBI, 00-
YCIIOBJICHHbBIE N3MEHEHUEM TDAHMAIN, OTcyTCTBVIOT) Cnenosame.nmo
n3 (269)

—ddyt 8=, d8+d9 da +"*’ da,+ . (324)
WM, TaK KaK
_‘i:; 1; (325)
TO
dy=7d6— 0 %dal—e%daz—... (326)

Comoctasass ¢ (112), ME moayunm

g _ A, 0v _ 4,

da, 8O ’ da, =8 - |(3'27)

TlepBoe M3 9THX ypaBHeHUI MO:KHO HAIMCATb B BHJE *)

(d“1>aa ( > (da,) (328)

q9T0 He CJeJyeT CMelldBaTh C ypaBHeHHUeM

(d%)e,a =-(& ) <d01>w,a (329)

KOTOpPOE BEIBOJUTCSA HEMOCPEACTBEHHO M3 TOKAeCTBA

()= = G (Gadna 30

Tamee, ecia M uckmounM dY us (32)) mpu moMomu Jypas-
HEeHUA o _
dy =0dn+1d0 + de, (331)

nosxyuenHoro andpepennupopannem (325), MBI HOIy4uM
- d Iy
d: = —6dn— 0 E‘:—lda,—egida,——....v ((332)
nan, o (321), .
—dn=3dz *’ -da, + L day+ . (333)

*) CM. ypaBHeHus (321) u (104 ). IHgeKCH NPUOMCHIBAIOTCA 3[1eCh K IIPOMS3-
BOJHLIM [JIA TOTO, YTOGI CMBICI GblII COBEPILIEHHO ACHBIM, XOTHA Te e BeIMYHHEI
MOTYT GHITH HAIMCAHBI B APYTUX CIY4YasAX 1 6e3 MHIEKCA, eCiId OMACHOCTh HeJo-
pasyMeHMA KaKeTCA MCKIIoYeHHOM. VIHTeKCH YKasHBalOT BEAUUMHbI, 0)CTAIO-
umecs NOCTOAHHBIMK npn muddepenimpopanny, npuyem GYKBA a CTOMT BIMECTQ
BCeX GYKB a; , a2 ,... WIK BCEX, 32 MCKIIOUEHHEM OfHOI, KOTOPAA f1BHO 1 M3Me-
HAETCH.
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Ecau He CUMTaTh B3HAKOB YCpPEeJIHEHWHA, I[aBag CTOPOHA OJTOrO
YPaBHEHHA COBIAfAeT C TOJECTBOM
9 d .

d?=5fda+ 2% da 1+ da,-l—... (334)
Il 1a Gojlee TOYHOrO CPaBHEHHMA ITHX YPABHEHMiIl MH MOj;keM IIO-
JOKHATh, YTO DHEPrua B IOCJG[AHEM YP4BHEHHHU eCTh HEKOTOpasd
onpefeleHHasA W, TAK CKAa3aTh, XAapaKTePHCTHYECKAA JHeprus
ancamOaa. [aa sroif meam MH Morau OB BHOpPATh CPeRHIONN
onepruio. OfHakxo, Gojee yHA0GHO BOCIOJIb30BaThCA Hamboee
4acTo BCTpedalelica pHepruei, KOTOPyI0 MH 0002HAYNM depe3
¢,. TeMm ke nHAeKcOM OymeM oTMeuaTh (DYHKIMN dHEPIWHU, OLpefe-
JeHHBe JNA 9TOr0 3Havenna. Hame Tom[ecTBO mpMHHUMACT TOCNu

BAJ|
= () oot (52),da+ (52 ), day+ - (339)

Brime OnI0 mokasaHo, 4To
dp _ (9 _ 1 o
=)= (336)

1upu n > 2. Boaee T0Oro, MOCKOJbKY BHENIHHE KOOPAAHATE HMEIOT
0 0
MOCTOAHHEE 3HAYeHUA MO BceMy aHcaM0iio, 3HAYeHHUS (97:— , d: yous
1 2
H3MEeHAIOTCA B aHcaM0Je TOJIBKO 33 CYeT M3MeHeHNA DHepruHu z,
KOTOPas, KaK MH BUJeJH, MO;KET CYHTATECA CYLIECTBEHHO IIOCTO-
AHHOM [JA BCero AaHcaMOJsd, ecjJu N OYeHb BeJuKo. B aroM

cjayvae, CJeA0BATEJIbHO, MBI MOMKEM CUNTATh CPEAHMC BEJIUINHLI

T
da, ’ oa,

yo o

HPaKTUYECKH HKBUBAJCHTHBIMM BEINYNHAM

da1> (da.> 7

OTHOCAIIMMCA K Hanbojiee BEPOATHOM DHEPruu.

B sroM cayuae dz Tamke NPAKTHYECKH OKBUBAICHTHO dz,.
Cie0oBaTeIbHO, MBI WMeeM NPUOMLKEHHO JJIA O4YeHb 0GorbuIiX
3HadeHnil n .

b d‘lT: dipo, (337)

T. e. -—’Y] MOKHO C TOYHOCTBIO [0 IIpOIl3BOJIbHOl’I TOCTOAHHON ¢uu-
TATh IIPAKTHYECKH SKBHUBaJEHTHOMI @y €CJN YHNCJIO0 CTemeHeil ¢BO-
()OJIbI CHUCTEeMBl OYEHDL BEJIHKO. 3TO He 3HAYMT, 4TO IOPAAOK 4HC-

JIeHHOH BeJIMYMHEI IlepeMeHHOM YacTu *q—l—q:o MeHbIlle eIUHNIbI,
u60 Korja n O4YeHb BEJWKO,— 7Y U @, TAKiKe OYeHb BeJIUKH, U MBI
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MO:KeM TOJBKO B3AKJIOYATH, 9TO IEepeMeHHAd 4acTh 1+ o, HeaHa-
YATEeNIbHA B CPABHEHHU ¢ IepeMeHHOIl yacThio v WIH ¢, B3ATHX
II0 OTHEIBEOCTH.

Mu yie oOTMedass HEKOTOpOe COOTBETCTBIE Me:RAY BeIMdn-
HaMu O u v ¥ BeIMUMHAME, KOTODHle HA3HBAKTCA B TEPMOIM-
HaMmKe TeMmeparypoir u sHTpommeii. ToXbpko uTO JOKasaHHOe
CBOIICTBO, BMecTe CO CBOUCTBOM, BHIpaskaeMbM ypasHerneM (333),

0
TI03BOJIACT NPEAHOJIOMNTH, YTO BeJIHUYAHHEL @ U (-;j TaKRKe MOI"yT

COOTBETCTBOBATh TEPMOAUHAMNYECKUM IIOHATHAM SHTPOIMI H TeM-
meparypsl. Mu oriommM oGcyAifieHHe DTOr0 IYHKTA [0 CJefy-
joumeil rIaBkl U OTMETHM €ro 37ech TOJNBKO, YTOOH ONpaBHATh
HECKONIBKO 0osee TOAPOOHOE HMCCIEeAOBaHNE COOTHOmMEHHN MesRay
OTAMU BeJINYMHAM.

Mbr MOeM MOJYYIHTH sICHOE IIPefiCTaBIeHHE O COOTHOHIIeHUH
OIS TpefielIbHOr0 CIydad, KOr[a 4ncJo cremeHeil CBOGOAN HeoTpa-
HAYEHHO BO3pacTaeT, pasjarasg (QYHKOUIO ¢ B PAX IO BO3pa-
CTAIOIUM CTENeHsAM & —¢&;. OTO pABIOKEeHNe MOKeT OHTh HAIM-
CcaHO B BHJE

et () e (BT (G

IIpnGaBasasa TomEECTBEHHOE YpaBHEHUE

Y—e V=g %

- ) 8

MBI IIOJIy‘II/IM mo (336)

—s so d*p (:.——a)2 d3p a—-a)3
Yot pe =ttt gt (4 d Gl (339)
IlofcTaBasas »T0 3HAYeHWe B MHTETpAasI

e” 9-¢
q%'“’ ;
xe ds,
e -
BHPA:KAIONMA BEPOATHOCTH TOrO, YTO 3JHEPIUA IIPOW3BOJIBHOA
CUCTEMEl aHCaMONA JEHMHT MeHily ImpemesaMmn =’ H &”, MH TOIYIOM

$-ey 87 (d29) (€-€))%, (d3¢) (e-€0)?
5 e("")" ‘ '(dez)° T g, (340)

P

e’
Ecam umesro cremexeit CBOOOBl OYEeHH BEJHMKO U, CJeAOBaTedbHO,

&€—¢€, OYeHb MAJO, MBI MO;seM NpeHeOpeub Gojiee BEICOKAMH CTe-
TeHAMA M Hammcath *)

*) Ecam xeJaTesibHA 60Jiee BRICOKAA CTeIeHbL TOYHOCTH, YeM Ta, KOTO-
paA paercA sToft PopMyJol, TO STY MOCAETHIOI MOHHO YMHOKHTL Ha PAR,
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4 ” 2 Lens
b (81)
e e T T de, (341)

e’
JT0 BHIpaiKeHNe TOKASHBAeT, YTO MJIA OYEHb GOJBIIOr0 YHCIA
“TeIeHell CBOOOJH BePOATHOCTH OTKIOHEHU SHEPTUH OT HauboIee
BePDOATHOTO 3HAYeHHd &, npulbiu:Kaercd K Tolf, KoTOpag miercsa

«33aKOHOM OHINGORY. Hpn TOMOLH 3TOr0 MPUOIMKEHHOr0 3aKOHA
MBI ITOTYHIM

b-go
- TP —2r \l2
7@y | =Y (342)
ds?
- d2o ~
=g, (c—gp)l=— da’f>0 , (343)
OTKyAa
dh
Y — & 1 d=2 /g ———
G+ 9=y log =520 = — Jlog (2= (e— <)), (344)
Ta:ee, B raase VII 6mao gorasano, uro
IR S S
( ) n d;:,, p-
CaeoBaTeabHO, MPUGIHAKEHHO
o $ __5_ 4r ds —2
1tge= L o= — g log(2r t—9)) = — 31 g(n—fs ).
°1~
(345)

TlopAnok BemanHE 74 ¢,, CIEOBATENIbHO, PaBeH HOPANKY Beli-
upHet logn. 9Ta BeJnMuYMHA CYNIECTBEHHO IIOCTOAHHA. Bemmunna

. 1
N4 9, — o logn mopaAnka emuHmuu. Ilopagox BeamumHsl @ 1,

¢Ie0BaTeIbHO, — v PABeH IIOPAAKY BeJWduHHE n *), YpaBHeHue
(338) maer asA mepBOrO MPHONMHKEHUA

- a2\ (s —co)? 1 .
I Po = #)o(*z%) =779 (346)

noayyawuniica 13

50, S5

N0 OGHKHOBEHHOI (opMylTe pasNoKeHUA NOKaszaTelibHONH (YHRUUM B PAR.
coObIX aHAJMTHYECKMX BATPYNHEHMI NPH paccMOTpEHHH HEGOJNLIIOTO 4YiC-
J1a yJeHOB NOXOOHOr0 pAma, HAYaJ0 KOTOPOro mMeeT BUJ
po (20 = (Y —sot |
T\ 43 /o 3! det Jo  4) e
HE MOKeT NpeXCTaBHUTHCA.

*) Cp. (289), (314).
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e (s —8)® d: —

(®— %) (s~so)=‘—ei=;_;s,,, (347)
e GV on &
—e) ="t =g 2. (348)

Obe CTOpOHSHI MOCACAHEr0 ypaBHEHUA MMEIOT IIOPALOK BEJIUYHHE 7.
¥Ypasaerue (338) maer Tarike A MEPBOrO NMpubiauaeHas

dy 1 d?p
s B8 = j;z')o(s“en):

3

OTKYIA

';_e>( — 2 Z”}O(_'—T 1,  (349)
G- == o)2=(:s%o)?=:— o),-  (350)

ITO BHIpAMEHUe IOPAJKA BeJMYUHEHL 7 *)

Heobxomumo 3aMernTs, YTO NpPUGIMAKEHHOE pAacIpefeleHH e
ancaM06iIA IO DHEePruM, COTJIACHO «339KOHY OMUOOK», HEe 3aBHCHT
oT cIenuaIbHOR GopME (QYHKIUM HHeprUHM, NPUHATOH AIA IIo-
KasaTeJd BepOATHOCTHA 7). Bo BCAKOM ciydae, MBI JOJNALHH UMETbh

(')

E=00

e ¥ ds=1, (351)
=0

u\/d

l
rfie "% HeOGXOMUMO MOINRITIBHO. DTO TpedyeT, 4YTOO0BI OHO
ncuyesaaao IUIH :”—OO a TakAe AJd & = — oo, €CJIh 9TO 3HaYeHue
BO3MOKHO. B nocne;meﬂ rJase OBLJIO IIOKA3aHO, YTO €CJIA & MMeeT
KOHOUHYI0 MIHAMAIbUYI0 B2IIYMHY (YTO ODHIYHO HMEeT MecTO) M
n > 2,10 e? GyfeT UcYe3aTh U AJIA BTOr0 HAMMEHbIIEre 3HaYeHNA &
CieRoBaTenbHo, BOOOmE rOBOPA, 7 -4 ¢ HMMeeT MAaKCUMyM, olpe-
flesA0IUil HAanboIee BepoATHoe BHaveHue sueprumm. ObosHauas
9T0 BHAYeHHe uYepe3 &, W OTMedad COOTBETCTBYMOI[NE 3HAYCHHA
(yHKIAU DHEPrUHW TeM e MHMIEKCOM, MOIyduM

(4G

*) Mpl Haiigeu M03AHee, YT O YpapHEHHe

r‘”)““s)’"“

TOYHO JJA JIO00ro BHAYeHus r, (OJbIIEro 2, M 4TO ypaBHEHHE
dp 13?2 dzy
B () - ds?
TOYHO AJIA JIO0Oro 3HAYEHHA n, GOJIbUICTO &.
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BepoaTHOCTE TOro, WTO IPOMB3BOIBHAH CHCTEMA aHCAMIA Je-
TRUT MEMAY JMOOMN JaHHBIMII IpeAesaMu dHeprum &’ 1 e”, Ipef-
CTaBIIACTCA HHTCrpaIoM

_n”

% e'ﬁ#‘? d?..
Y

Ecou Mbl pasmomuM n u ¢ mo BO3DACTAONIUM CTENEHAM :—&,,
OI'paHNYNUBASACH KBAADATHYHHIMA YJICHAMM, TO BEpPOATHOCTH TOrO,
9TO OHEPIUA JeHuT MekAy HaHHHIMH TpPAHMAIAMH, MPHOOpeTaeT
BUJ, COOTBETCTBYIOMMII «3aKOHY OmAOOK»:

eﬂ?o;mai [ deg) (fla ] ~"*0)2 d

p
o+ 90— log [ = (5 D,— (7 ] (354)

-]

Mer momyunM, BooGumie roBOpH, BeCbMA TOYHOE IIPHOIHECHME,
€cJad BeIWYNHB, IIpUPAPHUBAEMHe JApyr Apyry B (355), oueHn

MaJsl, T. e, eciu
(25 (D), 5

d?z

722 TOTO 7Ke NOpAA-

Xa BeJWYHHH, U ycuaosme, 4To (356) MOKHO GHITH 0YEHb BEIHKO,

HE OYEeHb CMJIIBHO OrPAHUUMBAET IPUPOAY QYHRLAM v.
HdanpHelimue cBoWicTBa CpeHUX SHaYeHUMN KaHOHMYECKOTO AH-

€aMO0JIA MBl MO#EM IOJYyUUTb MeTO/I0M, MCIIOJb30BAHHHEIM YiKe

(353)

Jro gaer

oueHb Beamxo. Ho KOIrda n OYeHb BEJUKO, —

dys
Zs cpeamero . Ilyers u-—mHexoTopas (YHROHEA TOJBKO

DHEPruu NI SHepruu, © ¥ BHeHNX KOOpAUHAT. CpeJIHee 3Ha-
YeHAC ¥ NI aHCaMOJIA ompenesIaeTca ypaBHEHHEM

e=co -z :,

u= S ue ®  de., (357)

Hanee, TOMAECTBEHHO

:S Lt ACRAPNS [ue(%‘”]?:; (358)
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CaenoBaTeIbHO, IO OpefpiyiieMy ypaBHEHHNIO
—_— — — d-s
du u dyp g TY|e=>
de " ® + u Js = [ue ]V=0*)' (359)‘

Ecan M monomum u=1 (38HaueHHe, KOTOpOe HE JOIIKHO GHTH
HCKJIOYEHO), TO, €CJM n > 2, IpaBasdA CTOPOHA DTOT0 ypaBHEHUSA
ncyesaeT, Kak MOKasaHo Ha-crp. 107, m MH moayunm
de 1
ds =6 (360)

rar u panee (321). ITo Tem sxe cooGpaseHNAM 09E€BUAHO, YTO Ipa-
Bas cTopoHa (359) Bcerfia mcuesaer, ecam n > 2, €CIIA TONBKO U He
o6pamiaercA B 6ECKOHEYHOCTh JIA ORHOTO U3 IIPeNeII0B — CIydai,
Tpebyomuit Gojdlee TIIATENBHOTO WUCCJIEfIOBAHHA 3HAYEHHA BTOTO
peipastenud. [Jad Toro 4roGH o6sgerumtsb HcciefoBaHme MOMOGHEIX
cJydaeB, Ieleco06pasHO HAJOMKHUTh HEKOTOPHE OTPaHAYeHHs Ha
npupoAy paccMarpuBaeMuix cucreM. Ilpm paccMorpenum KaHOHH-
'4eCKH pPacIpeielJeHHEX CHCTEeM MH BCIOAY He00X0AWMO JIOIyCKa-
JM, Y4TO paccMATpuBaeMas cucreMa IO CBoedl mpmpoAe. crocobHa
GHITh KAHOHUWYECKM pacIpefefleHHON Ipnm B3aflaHHOM BHAYEHHU
MoAyaa. Mel IpeanomouM Temepb, 4TO CHCTEMa JOIYCKaeT Ka-
HOHAYECKOe paclpefieieHne ¢ J00HM (KOHEYHHM)*¥) Momysem.
PaccMoTpuM, Kakme CJIyd9al MCKJIICYAIOTCA 9TAM IOCIEHHM Orpa-
HOYeHHeM.

HeB03MOKHOCTE KAHOHWYECKOTO DPAacHpesieleHAs NMMEeT MeCTo,.
KOrja ypaBHeHHe

SR tie
e &= Se” de (361)
V=0

HepecTaeT ONpEeNeJsATh KOHeuHoe 3HaweHume aaA O. OueBHAHO, uTO.
5TO ypaBHeHUE He MOKET IIPUBECTH K 0ECKOHEUHOMY ILIOJIOAMTENb-
HOMY 3HaueHmIO §; CIef0BaTeJIbHO, HEBO3SMOMKHOCTD MMEET MeCTO,
KOTJ|a YypaBHEHHME NPNBOAWT K B3HaYeHmio0 ¢ = — oco. [lauee, us
(191) merxo momydaeM

Y&
dg__éide.

Econ KaHOHWYEGKOe PAacIpefelieHHe BOSMOMKHO JIA JTIO0HX 3HA-

*) BoJee ofuiee ypaBHeHHe, NpPUMeHEHHe KOTOpOro He OrpaHUYHUBaET-
C¢A KAHOHUMYECKHU pacllpefeJIeHHbBIMI aHCAMOJAMU, HMeeT BHUJ,

du dr dyp 1197 &=
p— u — u——
@ T T T [ ue ]V=0 ’

Ae 7 o3HAauaeT, KAK 0GBIYHO, TMOKAa3aTeNb BepoATHOCTH (PasH.
**) TepMHH kOHeuHblii B TIPHMEHEHNM K MOAYIIO JKOMMeEH MCKIIOYATh KaK
HYJIeBoe, TaKk U O0eCKOHEYHOe ero 3Hauenue.
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gyeHuit 8, TO MH Mo:xeM IPUMEHATh TO ypaBHEHHE, TMOCKOIBKY
HaHOHMYECKOe PacIpefeleHne BOSMOKHO. Y DaBHEHUe OKA3HBAeT,
4ro Korja 8 Bospacraer (He oO6pamasch B GeCKOHEYHOCTH), { He
MOMKET HPUHATH OeCKOHeYHOE BHAUYCHNME, €CJM TOIBKO & OJIHOBpE-
MeHHO He o0parmTcs B 0ECKOHEYHOCTH, H YTO KOrjga 6 ymeHsn-
maeTcd, ¢ He MOMeT IPWHAThL OECKOHEUYHOE 3HAYEHWE, ecaHd
TOJIBKO & OJHOBPEMEHHO He CTaHeT OTPHUIATeNIbHOH GecKoHeuHOMk
seanunnoii. CooTBercTBYOIIUME CAy4asMii B TePMOJMHAMEKe
OyayT Teja, CIHOCOOHEE IOIVIOM{ATh MM BHIJEIATh OECKOHEYHEIS
KOJMYECTBA TeINIOTHI, HC IlepeXOAd OIpeeIeHHHX I'paHMUL TeMIe-
PATypH, IPU OTCYTCTBAM BHEIIHEH IIOJOMKUTENHbHON MJIA OTpHEa-
TeabHO# paborsl. Takue GeckOHeYHEE BHAYEHUA HE IIPeJICTABIAIT
aHAIMTHYECKUX BATPYAHEHUIl M He IPOTMBOPEYAT OOIMM 3aKOHAM
MeXaHHKM WJIM TepPMORMHAMHKMA, HO OHH COBEPIHEHHO WY KK
'HAIIMM OOBIYHHM ONHTHHM B3HAEHAM O IpHpofe. Vcraouad
TaKme cIydaHu (KOTOphle, KOHEYHO, He COBCEM JIMIIEHH WETEpeca),
MH HE WCKJI0O4aeM HU OJHOTO CJaydas, AeHCTBUTENBHO AHAJIOIWMY-
HOTO ECTPEYalomuMcsi B Te pMOJMHAMHEKE.

Mu gomycTEM, TakMM 00pasoM, 9TO A JIHOGOr0 KUHEYHOT®
sHaueHns1 O mpaBasg cTopoHa (331) mMeeT HOHe4HOe 3HAYCHHE.
Ecnu sro ycmosme BrmosnHsAercd, mpaBas cropona (359) mcuesaer
mpu u=e-*V. Ubo, ecan momomure 8’ =20, 10

€ € 3 e € €
-5 3 e ¢ —ete

e *V=e® S etde<Le © S e

vio vio

rae ¢ obosmauaer smasenme O gaAa mopyas ©’. Tar raxk moc-

Jiepauil 9iIeH 5Toit GopMylsl MCYe3aeT IpH &= oo, IIPEICTIBIEH-

Haf NEePBHIM WICHOM MEHBIIAA BeIMYMHA TAKMe JNOJKHA HCYe3aTh

JquiA Toro ke 3HadeHuda . CaemoBarennHo, mpasas cropora (359),

OTINYAIOMAACA TOJIBKO IOCTOAHHBHIM MHOMKHUTEJIEM, MCYe3aeT A

sepxHero mpemena. Ocraercd paccMOTpPeTh caydall HIKHEro
zpepena. Vimeem

4"

de<e Ye @,

- S —nte
e V<« S e ® de.
v

TipaBas cropora aroil opMydB, OYEBMAHO, WMCYE3AET AIA 3HA-
YyeHHA &, COOTBETCTBYomEro V =0, He3aBUCHMO OT TOTO, ABJIAECT-
¢l A OHO KOHEYHHIM WM PaBHO OTPHI[aTeJIbHOM GECKOHEYHOCTH.
CIefoBaTeIbHO, IIpaBasA cTopoHA .(359) mMcyesaeT AAA HUIKHEIO
TIpemesa, U MH HMeeM

1—e® Vg: -—e—?-g—!—e—?l/’%? =0,

IR

e ¥V =0. (362)
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JTO0 ypaBHeHHe, He IOAYMHEHHOe HMKAKNM OrpaHAYEHHMAM B OT-
HOWEHAM 3HAYEHHUHA N, YKa3hKBaeT HA CYLUIECTBOBAHNWE CBASH WM
aHAJOrMH Me:HAy QyHKOueH sHeprum CHUCTEMH, IIPeACTaBIEHHON
BHIpaskeHHeM e~?V, W mOHATHEM TEMIIEPATYypH B Te PMOIAMHAMHEKE.
Mu Bepnemca K aromy mpeamery B raase XIV.

Ecaim n>2, to mpaBag cropoHa (359), Kak 8TO MOMHO
TIPOCTO IOKA3aTh, MCYE3aeT AJA JI000r0 U3 CIefyloHmuX 3Hade-
Hull u: @, €?, =, em, rge m o3Hauaer awboe IOMOFRHTEIBHOE

dyp
uncao. Ona Tak:ke mcuesaer npH n > 4 pAA U= ¢T~ u opu n > 2h
L

and u=e-¢ LY . Bomn npasas cTopoHa (359) ncuesaer mn > 2,

deh -
MHEH MO:eM HAaIHucaTb
— d II 17; /
m—m(d 9)_.~ —t= T (363)

Taxnm o6pasom, MsI IIOJIydaeM CJIeAylIMe ypaBHEHHA:
Ecan n > 2, 10

z: 1
-9 (B—D)=efi—5=—1, (364)
(e%— &%) A"HJ_Jw _g__¢ﬁg (365)

HIN
2o D, (366)
(e—2) (22— >_wif P=—t), (367)
, d dy *

(Em g ) (di % = :mc[: Y = —maem-1, (368)

Ecan n > 4, TO

- -G o

Ecan n > 2h, TO

DL A PR N L 4 AW de  __dhy
7 e L A FaNr TR Py

BN

(370}

*) Do ypaBHeHHe MO/KeT OBITh TaK#e HOJyueHO M3 YpaBHeHM (252}
m (321). Cp. Takme ypaBHeHue (349), KOTOpOe GBlIO BbIBEACHO IPHOIHKEHHBIM
METOOM.
#%) Cp. ypaBHenme (350), TOTYYEHHO® NPHOTHKEHHBIM METOZOM.
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OTHYAA
e _ L (371)
Ilpunucrisas h smawenna 1, 2,3, ..., HMeeM
}5'_%: % , €Cam n > 2,
:‘;ff-}_( 5o o n >4

KaK yike nonyqeuo Beime. Jlaiee,

dzfd‘o - -
d8+ s ( ) —3, ecan n > 6. (372)

Ecan V, apnserca HempepniBHO Bo3pactamomeli QyHrnmeit < ,
HaumHalomelica or sHavenusa Vg, =0, cpeAHee M0 KaHOHMYECKOMY
aHCaMGII0 BHAveHHe KAKOM-THG0 (I)yxmunn ORHOM JMIMIb &4, MM
i, W MOAYJA M BHEUIHNX KOOPAMHAT AaeTcs ypaBHeHumeM (275),
TOFECTBEHHEIM ¢ (357) BO BCeM, KpoMe TOro, 4ro &, @ U { mMewoT
nHAeKcH ( )g. Y paBHEHHMe 3TO MOMKHO Hp606p33OBaTb TaK, YTOOH
0OHO OKa3ajioch uAeHTHYHEM ¢ (3D9), ecoim He cUMTATH MH/EKCOB.
Ecanm Msl npunnmeM Te :ke MHAEKCH B ypaBHeHmu (361), komey-
Hoe 3HaveHHe 06CHMX ero CTOPOH OIPeJieJUT BO3MOJKHOCTH KaHO-
HAYECKOr'0 pacIlpefiesIeHNA.

W3 pTux MaHHHIX JIerKO BHIBECTH ypamHeHus, mopooasie (360),
(362)—(372), XoTA mpu DTOM yCJIOBUA MX CIIPABCAJIBOCTH ROTARHbL
ObiTh (POPMYJIUPOBAHE MHAYe. Y paBHEHHE

e ty, =0

TpedyeT TOJIBKO YNOMAHYTOTO y#e yciaoBuA Aaa V,. 1o ypas-
HEHHMe COOTBETCTByeT ypaBHeHmio (362), koropoe He nonnepmeuu
HUKAKOMY OIPDAaHMYEHUIO B OTHOIICHAW 3HAYeHMA n. MH Momenm
3aMeTnTh, OAHAKO, uTO V Bcerha yAOBIeTBOPSeT YCJIOBUIO, TO-
RobroMy ToMy, KOTOpoe ObliIO ymomMAHyTo AjaA V.

Econ V, yRoBieTBOpAeT ymoMAHyTOMY ycnonmo n ¢¥7—anao0-
IHYHOMY YCJIOBHIO, T. €. eClu e°? sABiIsdercA HelpepHBHO BO3pa-

craomell ynxnueit s, HaUMHALLIEHCA OT 3HAYEHUSA ¢**=0, ypas-
Heuusa OyAyT MOROGHHI NMpUBeNleHHHIM I caydyad, Korfga n>2,
HMeHHO — ypasHeHnaM (360), (364) —(367). OcodeHno BakHO TO,

Y4TO

d,oq 1
&, .
av d"V. ~
Ecau Vg, €% (wm ‘—14 <+ BCC YMOBICTBOPHIOT IOAOTHBIM
<&, &q

YCIIOBHAM, MBI IIOIy4aeM ypaBHeHMe, IOoA0GHOe ypaBHeHHO (3.9},
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7
KoTopoe OO0 mOAumHeHo ycaosmio n > 4. W ecom Z?f TAK ke

q
YAOBJIETBOPAET CXOJAHOMY yCJIOBMIO, Mbl TONydYaeM ypaBHeHHE,
moftobuoe (372), mas woroporo yciaoBueM Omo n > 6. Haronem,
ecad Vg W ero h IOCIefl0OBATENBHHIX IPOMBBOAHEIX YAOBIETBO-
PAIOT YCAOBAAM YIOMAHYTOrO BUAA, MbHl IIONYIMM YPABHEHHA,
moAo6usie (370) u (371), Axa KoropHX ycaoBueM OwTO n > 2h.
OTE ycuoBAA 3aMEHANT 3/7ech IpUBe/leHHHE BHIIE YCJIOBHA,
oTHOCAmE@ecss K n. JleHCTBATeNbHO, iA CIPaBe/IMBOCTH YpaB-
mennit (360), (363)—(372) BmecTo yeaOBHHE, OTHOCANINXCHA K 7,
MH MOrm OB JIaThb YCJIOBHA, OTHOCAMIMECH K IIPOUSBOAHEM oT V,
NOMIOGHEIE IpPUBE[eHHHM Yy/Ke YCJIOBHAM, OTHOCAIIMMCA K IIPO-
UBBOAHEM 0T V,. OTO HEeCKOJbKO pacIIMpuUI0 OH IIpUMeHeHUe

HaIlAX ypaBHEHHH.




ridABA X

0 TAK HASBIBAEMOM MIIKPOKAHOHHUYECKOM PACIIPE-
JAEJEHHH N0 ®A3AM, IPH KOTOPOM BCE CHCTEMBI
HMEKIOT OJJUHAKOBYI) 9HEPT'HIQ0

BaxHBEIM ciIydaeM cTaTHCTHYECKOTO PABHOBECHS HBJIACTCH CIY-
4aif, B KOTOPOM BC€ CHCTEMH aHCAMOIA MMEIOT OHY U Ty ke DHeP-
rmo. MB MOKEM NPWITH K NOHATHIO pacupefeseHusd, YHOBJET-
BODAIOMET0 HEOOXOAMMBIM JJIL 9TOTO YCJIOBUAM, CJEAYIOLIAM
nyreM. Mbl MO:XeM NDEeANOJNIOMHTB, 4TO AHCAMOJb pacupeaeieH
¢ paBHOMEDHOIT $a30BOil IIOTHOCTHI0 MEMKNY ABYMS TI'DaHEYHEIMU
3HAYEeHMAMHE 9Heprum ¢’ m &', mpmyeM mJIOTHOCTh BHE DTHX IPa-
Hun paBHa Hyao. CoriacHo KpuTepmio, mpMBeieHHOMY B riase 1V,
nofoOHuit aHcaM0Jp HAXOAWTCA, OYEBHAHO, B CTATHCTHICCKOM
PaBHOBECHH, TaK KaK (a30Basg NJIOTHOCTh MOMKET PACCMATPHBATHCS
Kak QYHKIONA DHEPrmu. YMeHbINag DPasHOCTh MERAY & W &'’, MBI
MOFKeM YMEHBIINTb Dasianume sHepruit B ancambiue. IIpomomxas
5TOT IIPONECcC, MH IOJYdYMM B Ipejesie MePMaHEHTHOE DacIpefede-
HUEe, B KOTODOM OSHEPrHA NOCTOAHHA.

Mur npnmom 6B B TOMY K€ Pe3yJbTaTy, ecam OH MB TPHHAIN
NJOTHOCTh 33 IPOM3BOJBHYI0 (YHKUIUI0 SHEPIMH MEEAY IDaHU-
namm &’ ¥ &'’ M PaBHON HYMO BHe TMX rpaHun. Takwm obpaszom,.
upenedpHOE pacHpejieileHre, NOJYydYalomieecs W3 YacTH KaHOHU-
4YecKoro aHcamMbasa Memny ABYMA TDaHMIaMH dHeprmu, npm Gec-
KOHEYHOM YMEHBIIEHNW DPAsHOCTH MeKNy I'DAHWYHEIMU 3HAYCHHAAMN
1ocJeiHelt He 3aBHCHT OT MOAYJA, HO BIOJHE OmpeAessAeTcd sHep-
rHefi W TOMAECTBEHHO ¢ IPEAENbHHM pacmpefesieHNEM, IOJIy-
YamUMCcs, ecll NCXONUNTh W3 PAaBHOMEDPHOM IJIOTHOCTH MeRAY
TDaHUNaMH SHePruy, NprbamKalomuMAucad K OJHOMY M TOMY e
IpefeTbHOMY 3HAYEHUIO.

Mu nasoBeM mnpepesnbHOEe pacnpejeseHne, K KOTODOMY MBI
NPHUXORUM BTHM CHOCOOOM, MUKPOKAHOHUYECKUM.

Mu HaiigeM, OAHaKO, B HEKOTODHX CJYydYasix, 4To [AJIA ompe-
JeleHHHKX 3HAYCHMH DHEPIruM, WMEHHO, AJIA TeX, NPU KOTODHX e?
GeckoHeYHO, HTOT HMpoLecC He NMPABOAUT K CTOJIb K€ OTYETIMBOMY
OnpeeeHAI0 NPEefeIbHOI0 PacnpefeNeHnsA, Kark AJdA APYIUX sHa-
YeHHit sHeprum. 3aTpypHeHNe o0ycioBieHo He cmocoboM, a mpu-
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POROIE ¢aMOTO ¢Iydad, H BIIOJIHC aHATIOTMYHO TOMY, ¢ KOTOPBIM MH
BCTpevyaeMcsi, KOTIAa MBI UIeM KaHOHAYE KW aHcamMOab B CIOy-
yagx, xorjpa U obpamaerca B GeckwoHeuHocTh. Mel He pacemarpnm-
BaJM CJyYaW TAKOI'0 POAA, KaKk HNCTUHHBE IPHMEDPH KaHOHM-
YeCKOT0 paclpefiesieHnsi, W TOYHO TaK ke He OyAeM cumTarsh cay-
Yad, B KOTOPHX e? GeCKOHEYHO, MCTWHHBIMU IIPHMEDAMH MHUKPO-
KAHOHOYECKOTO pacmpefeseHus. B camoM fele, B jladbHeiimenm
MBI HaiffleM, uTO B TaRNX cJayd4asaX Haumdoiee BasKHsIe Haum Qop-
MYJIBL CTAHOBATCA MIITIO30DHBIMH.

Ynorpe6aeHrne $opMys1, OTHOCAMNXC A K KAHOHAYECKOMY HCaM-
60 M copepiRAINX, KAK B NPEABIAYUIAX IJaBax, efds BMECTO
dp,... dg,, cBoguTcs K DPACCMOTPEHBIO aHcaM0:Isd, DasAeseHHOrO
Ha GecKOHEYHO O00JIBIIOE YHCI0 MHUKDOKAHOHNYECKUX BJIIEMEHTOB.

C HeKOTOpPOIl TOYKM 3PeHHS MUKPOKAHOHMYECKOe Ppacipeje:Ie-
HUe NPoIe KAHOHUYE KO0 1, BEPOATHO, 00JblIe M3ydaJOCh W Pac-
CcMaTPUBAJIOCh, KAk 0Oojee TecHO ¢BA3aHHOE ¢ OCHOBHBIMHM IOHA-
‘THAMM TePMOAMHAMUKH. U 9TOMY NOCJICAHCMY IYHKTY MHI eie
BEDHEMCH B OQHOI M3 110CJEAYIOIIMX IJaB. 37Aech AOCTATOYHO
3aMETUTh, 4TO KAHOHMYECKOe PaclpejeseHue NPeACcTaBIACT Topas-
A0 MeHbpUIe aHAJIATHYECKUX 3aTPYAHEHUil, 4YeM MHUKDPOKAHOHH-
9ecKoe.

Mu Momem mHOTjga M3de:KATh 3aTPyAHEHHUII, NpencTaBIACMBIX
MUKDOKAHOHUYECKHM DacmpefieleHNEeM, paccMATPHBAg ero Kak
pesyanTar CcaeAyoIEro IIPONecca, TPeOyIomero IIPUBIEYCHHA I10-
HATAN MeHee IIPOCTHIX, HO 00Jce MOAAKIOINUXCA AHAJIITHYECKOMH
‘rpaxtoBKe. IIpeficTaBum cebe anmcamomb, pacmpefiedeHHbI ¢ ILIOT-
HOCTBIO, IIPOIIOPIAOHATIBHOM

R Gl
e v,

rfie ® u ¢’ —IOCTOAHHEE, W GyAcM HEOTPAHNYCHHO YMEHBIIATH
sHageHue KoHcTaHTH o. [lpm sToM mmToTHCeTs HIMZle He paBHA
HYV:II0, KpOMe cAMOII I'paHNIB, HO HA T'DAaHWUIle OHA pPaBHA HYyJ0
Jusi pcex BHageHnii oHeprmm, KpoMe &’. TaxuMm 00pasoM MBI u3-
0eraeM AaHAIATAYECKHWX  YCJOMKHEHWI, CBA3AHHHIX C HAIHUAEM
Pa3pHIBHOCTA B 3HAYEHNH INIOTHOCTH, Grarofiaps KOTOPOIf mpu-
XOANTCA PacCMATPUBATL WHTETPAJT ¢ HeyAOOHHIMH IIpeflesaMu.

B MuxkpokaHOHHYECKOM aHCAMOJe cucTeM SHEPrusa & IT0CTOsH-
HA, TOTAla KaK IOTCHIHAJIbHAA DHEPTUA &, W KUHETHICCKAs DHCP-
fMA ¢, BApBUPYOT MJIA PABIAYHHX cuCTeM, OyAydnm, KOHEYHO,
TIOM9UHEHE] YCJIOBHIO

e, +z4=2c=const. (373

IIpenmMeroM mawiero mepBoOrO MECIeOBAHUSA ABIACTCH pasnem\mw

DHEPLUM HA JTH jiBe YACTH U cpeflHMe 3HAaUeHusA QYHKUMIA ¢, u ¢,
Mu 6ynem mombsoBathca 00o3Ha"weHMEM ue AJIA cpem{ero BHd-

4YeHWA TI0 MUKPOKAHOHAYECKOMy aHcamGmio ¢ asueprmeit e, Cpell-
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Hee 3HaYeHUE 0 KAHOHHYECKOMY aHcaMm0:aI0 ¢ Mojy.aeM 0, odo-
3Havaslieecd 0 cuX @IOp uepes u, B dTod rmaBe MH Oyjem

0003HAYATh Yepes U |y, YTOOH OTYETIANBO pA3IMYNTh 00a BUA
CpeJHNX BeJINYUH.

®azoBHi1 06beM BHYTpH KAKUX-Tn00 IPaHAL, hm'opme MOT'YT
OHITh BHIPAKEHE 4€Pe3 & M &5, MO#HO, MOJb3YACH 0003HAUCHUAMU
NpeALAyIUX IJIaB, BHPASHTb [ABOHHBIM HHTEIDAIOM

\§av,av,

B3ATHIM BHYTPH BTMX rpanuy. Ecam ancaM0ae cucteM pacupene-
JIeH BHYTPYM STUX T'PAHWI, C PABHOMEPHOH INIOTHOCTBIO, TO Cpefl-
Hee 10 aHcaMOiI0 3HadeHUE KaKOU-In50 QYHKIUN 1 KUHETHIECKOIT
¥ MOTeHINAJbHOMA DHEPrHil BHIPASUTCA YACTHHIM HHTCIPAJIOB

L“ udV p,dV,
§arav, -

Hockoasry dV, =e*dz, 1 ds,=ds npn HOCTOAHHOM 2/, TO 21O
BEIDA7KeHHE MOMKHO HAIMCATh B BHJe

§§ we®dz=av,
\§ e¥ds d Vy

Uro0H DNOdyuurh CpejiHee 3HAYEHNE U [IA MUKPOKAHOHUYECKH
pacmpeiesIeHHOTO aHCAMGaA ¢ dHeprueil , MBI JOJHBI PacIpo-
CTPAaHATh HNHTErpHpoBaHHe IO (asoBoMy o0beMy MesmAy 9SHep-
ruAMH = U ¢ -+ d=. 10 Hmaer
gy=€
ds S ue‘?/’qu
! Vy=0
e = €= € .
ds S e¥Pav,
Ve=0
Ho, cormacso (299), smauenwnme uHTeIrpaia, CTOSILIEr0 B 3HAMC-
Hareae, ectb ef. CaefoBaTeanbHO,
— L .
u!e=e—‘? S ue‘?pqu. (37{1)
V=0

e e®r u V, cBszanu ypasHenuem (373), u u, eciu OHA 3afaHa
Kak QYHKOUA €, WIA &, U &, B CWIY 9TOLO 7e yPaBHEHMHA, OKa-
smBaerca (yHKIme# ToupKo ¢, Mm mpemmomonmM, uTo =¥ mmeer
KoHeyHoe sHayenue. Ecom n > 1, To, Rak cieAyer m3 ypasHe-

nust (305), e? ABaAercA Bo3pacTamulell yHkiueit ¢, u moaTOMY,
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ecya OHAa ofpamaercd B GECKOHEYHOCTh AJA KAKOro-mmbo ompene-
JIEHHOr0 3HAadYeHHA &, T0 —¢ OKABHBAETCA OecKOHewHOH JJIA BCeX
Gombmnx 3sHaweHmit c*). Orciona, ecom n > 1, Mu, Aomycras,
410 € KOHEYHO, WCKIYaeM TOJIBKO TAKAE CIy4ad, KAKAE MBI
HaIIM HeoOXOAMMEIM NCKIIOUNTL Yike IPH N3YYeHNH KAHOHMYe-
<Koro pacmpefenenus. OfHAKO, ecau n > 1, TO MOTyT BCTPETATHCA
<Iyuad, B KOTOPHIX KAHOHMYECKOE DacIpefiesleHue BIOJIHE IpuMe-
HuMO, HO (POpMyaBl AJNA MUKPOKAHOHHMYECKOTO pacIIpejeseHnst
CTAQHOBATCA WLIIO30PHHIMU MJIA OIpefleJleHHBIX 3HAYEHHWH & BeJen-
cTBUe OeckoHeyHOro 3HAYeHus €. Taxue HECOCTOATENbHBIE CIY-
Yap MUKPOKAHOHHYECKOr0 pacHmpefleteHuA 048 4ACMHBL 8HALEHU
9Hepeun He MOJUKHH IPeIATCTBOBATH HAM PacCMATPUBATH KAHOHI-
~ecKuit aHCaMOIb KAK COCTABIEHHHH n3 OeCKOHEYHO OOJBIIOro
quesTa MOKPOKAHOHMYeCKnX aHcaMOueit**).
W3 mociaennero ypaBHeHusa @ k3 (298) MBI moayuum

N €g=®
eV, lo=e-¢ { vyav,=ew. (375)
Vg=0

Onnaro, mo ypaBaeHusaM (288) m (289)

eV, ="z, (376)
CirenoBaTeasHo,
—_— g —
e~y = e“‘?pr le = nlep ,e . (377)
amee, ¢ momomsio ypasHeHud (301) Me momyumm
—_— gg=¢
dep | _ - dep _99
| =ee S ol endV =7 (378)
Vg=0
npu n > 2. Caegosarensno, nmo (289)
dy  doy n -
F=a e=<i_1)ep—ile mpr n> 2. (379)

*) Cm. ypaBHenue (322).

**) IIpumMep HeCOCTOATENbLHOCTH MHMKPOKAHOHMYECKOr0 pacHpeneieHns
JlaeTcA MAaTepUANbHOM TOYKOM, IOABEDHKEHHOM MeiiCTBIIO TAMECTH M BBIHY K-
JIeHHOIi 0CTABATHCA HA BePTUKANbHOM Kpyre. Ciyyail Hap yIIeHUA MOy YaeTCH,
KOrfla DHeprMA Kak pas ROCTATOYHA AJA TOro, Yro0bl MaTepHMAIbHAA TOYKA
. XOCTUIJIa HAMBHICIIEH TOYKM KpYra. 3aMeTuM, 4To TPYRHOCTH 00yciioBiIeHA
camoit MpEpOKOi CIyUasa M COBEPIIEHHO He 3aBUCHMA OT MaTeMaTH4eCKuX op-
mya. Ilpupona paccMaTpuBaeMoil TPYTHOCTH CTAHET CPABY ACHOI, €CIIM Mbl IIOIBI -
TaeMCA pacCHpefednTh KOHEYHOE YHMCII0 MATePHAJbHBIX TOYEK C OTHUM YaCTHBIM
8HAUCHUEM DHEPTUH CKOJb BOBMOMHO OIMBKO K CTATUCTHYECKOMY DPABHOBECHIO
MJIM €CJIM MBI BaaAMMCA BOIIPOCOM, KAKOBA BEPOATHOCTD TOT0, YTO BEIOpAHHA A
Haynavy us ancam0iA TOYKA C TAKMM SHAUEHMEM DHEpTHHM HaligercA B KaKoOii-
6o sajaHHOl YacTH Kpyra?
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IJTn pesyJIbTATH WHTepecHH Oiarofaps cBssu (PyHrumit e~V
d
n d—P ¢ TOHATHEM TeMIepaTyphHl B TEpMOANHAMUKE — IIPeJMeT, K KO-
TOPOMY MHI BepHeMcd mosnHee. OHH ABIATCH CIENUATLHBIME
ciygaaMn o0mero COOTHOmIEHWS, JIETKO BEIBOJIIMOIO M3 ypaBHe-
Huit (306), (374), (288) m (289). Mu nmeem

gg=¢
dr V 1
g Lay, mpm h<nid.
Ve dsp
VpaBHeHue 9TO MOKHO HANMCATH B BHUJE

av _
deh T

$q=5
_edWW —g,d"V
&V __ -e 22 Vp ep
e Jar=e S el e av,.
Ve=0 L

Cire1oBaTebHO, MH HMMEeM

dh - d"
e =e d,

r(zm)
- r(% n—h+1> o (350

1
ecann h<-- n41. Tag, HampiMep, ecam »n—deTHOe, TO MH
D piMep

1 -
MO'KeM IOJ0HNITH h=—2— n, wro maer ¢ (307)

= 1 -3
(2r)ae ‘?(Vq)eq=.=l‘(—2— n)ep 2'5.

Tar wax ao6oit KaHOHHYECKHIT aHCAaMGAbL CHCTEM MOMKHO
paccMaTpHBATh KaK COCTOALINI 13 MAKPOKAHOHWYECKHX aHCaM-
6:1eif, T0 ecau Kakue-1M60 BeIMYMHBL U M U NMEIOT OJHH I Te jKe
CpefHre 3HAYEHHA B KAjKAOM MHKDOKAaHOHMYECKOM aHcambie, TO
OHI OYAYyT uUMeTh Te jKe BHAaueHHA B KaMKAOM KAHOHMYECKOM
ancambae. YroGer momBecTn (OpMANBHO IOJ STO NPABMIO ypas-
nenne (380), M MOKeM B3aMeTuTh, 9TO JeBad ero CTOPOHA,
ABIAMAACA QyHKIMEH &, nMeeT IOCTOAHHOE 3HAUYEHUE B MUKDO-
KAHOHMYECKOM aHcaM0Jie §, cJieJ0oBaTeJbHO, TOKAECTBEHHA CO
CBONM CcpejHUM 3HaueHWeM. Mbl mouxyunm TakuM obpasom ofmee
ypaBHeHUE

(381)

_‘f]’ —n

1
daﬂ F( 2 n) g_'h—]e:@i—h (382)

6 I‘<-% n—h+1>

npu h <% n-+1%*). YpasHennsa

d"V’ T

*) Cm. ypaBHeHme (292).
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O=c%|o=c "V, lo="2,ls, (383)
1\ _de| _dep| _(m —
6 d: a—ds: 6_<—f—1> ="1L’ (38%)

MOI'yT paccMaTpPUBATHCSA KAK YACTHHE CIydad OOUIEr0 ypaBHEHHA.
Ilocnennee ypaBHeHue IIOAYMHEHO YCIOBHIO 1L > 2.
Mocnennue gBa ypaBHEHMA AT A KAHOHWIECKOrO aHCAMOJIA

mpan > 2
2% T
<1-_—; ;p

CoOOTBeTCTBYION{ME yPABHEHNA NJIA MIKPOKAHOHMYECKOI0 aHCAaMOIA
AT npa n > 2

o cptlo=1. (385)

2 ! d»
PR 2 W v (S
(1—n>~~w =TT (386)
d,
YTO IIOKAa3bIBACT, UYTO 3HAYCHUE Ei]Og?ﬁV— CTpeMuTCA K eJUHIIe,

KOTJa N OYeHb BEJIUKO.

Ecau cucreMa cOCTOMT M3 JBYX 4dacTeil, MMeIOIIHX OTHAGIBLHBHIC
DHEpPruM, Mbl MOKeM IIOIY4YHTh YPaBHeHUS, AHAJOTHYHEE IIO
$opMe mpeHIAYIIEMY, HO OTHOCAIMHUECS K IIOAPA3NEICHHONR TaKUM
obpasom cmereme *). Mer Gydem oGo3Hayarh BeJIMYMHEL, OTHOCH-
muecs K d9acTAM, OYHBAMH ¢ WHAEKCAaMHM; Te 3Ke OYKBH 0e3
WHOEKCOB OTHOcATeA Ko Beelt cmereme. Masosmit 06BeM Bceil
cucTeMbl BHYTPH KaKMX-IM00 38JaRHRX T'DaHMI, dHepruil Moswer
OBITH IIPEACTABIEH JBOMHHIM MHTErDaloOM

S g dv.dv,,

B3ATHIM ME/RAY 9STUMH TpPAHWUIAMM, KAaK B3TO HeIIOCPCACTBEHHO
AncTByer ma ompefeneHnit raasu VIII. B amcembme, pacmpene-
JeHHOM ¢ PABHOMEPHOH INIOTHOCTBIO BHYTpPH OTMX I'DAHMI] U HY-
JIeBOIl IUIOTHOCTHIO BHE HX, CpejHee 3HAUeHNe KaKo-in6o QyHx-
UMM DHePIHil &, M &, BEIPAKACTCA TaCTHHIM

§§ uaviav,
\S dv,dv,

*) Ecmu 8T0 yClioBUE CTPOTo BHIIOIHEHO, 00 YacTh He OyAyT BAUATD APYT
Ha fpyra, u ancamGib, 06pa3OBAHHEI MUKPOKAHOHMYECKHUM pacIpeeeHeM
1[eJIOr0, ABJIAETCA CINIIKOM IPOM3BOIBHEIM HOHATHEM JJA TOrO, YTo0bl Ipes-
CTaBJATH AeiCTBUTENLHEIN HHTepec. OCHOBHOI MHTepeC ypaBHEHUH, KOTOphIe
MBI JOMKHBI ONYYNATh, OTHOCUTCA K CIyYasAM, B KOTOPHIX yCIOBHE BRIIOJIHEHO
npubmmxenno. OfHako, IJIA Leseil TeOpeTHYECKOro UCCIeA0BaHMA yaobuee,
pasyMeeTcs, CYMTATh BTH yciaoBuA abcomiotHeimu. Cp. raasy 1V, crp. 44
¥ Jajblue, THe CXOfHOE YCIOBHE pPAacCMaTpUBAETCA B CBA3M C KAHOHUYECKIMH
ancambusamu.
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KOTOPOE MOKHO TaK#ie HAINCATh B Bifie *)

S Sue‘?‘dax dav,
{ {etids,ar,

Ecnm ME BO3bMeM ‘B KadecTBe Ipefie/iOB WHTEIPHPOBAHHUA = W
e+4ds, MB IONYyINM cpegHee BSHAYEHMe U II0 aHcambao, B
KOTOPOM BCA CHCTEMa MOKDOKAHOHNMYECKH paclIpefeldeHa IO
{aszaM, a NMEHHO,

- eare

ule=e-? \ ue® dv,, (387)

Va=0
rie ¢, m V, cBA3aHH ypaBHEHHEM
e, +e,=const. =z, (388)

3 u, eCAW OHA 3afaHA B BUAE (PYHKIHMM &, HIM &, H &,, OKa-
JHTAETCA B CHIY TeX jKe ypaBHeHuil QyHKIuUell TOABRO &, *¥¥),

Taxum o6pasom

*»

82.=5
eV, =e-e \ v, dv, (389)
1,=0
e?V=enV, li=enV,l. (390)

Dro TpeGyer HmOAOGHOrO ke COOTHOMIEHUA JJA KAHOHHIECKHX
CPefHuX

ﬂ e= ‘?V]eze_‘?lvl }9:3_?21/’2!8- (391)
aJee,
ga=¢
don| _ o ( 471 o 3
fil=e { e a5

Ho ecam n, > 2, e¥ ncuesaer gaa V,=0***) n

€g=%¢ Eg=3

d o d \ o ] )

T = \ e dV, = 3 —?—1 edV,. (393)
Va=

V;:O B

*) TaM, rfe aHAJIUTHYCCKNE TPEOOGPasOBAHMUA TOHIECTBEHHBI il0 (opMe
€ pACCMOTPEHHBIMU HA MPEXHAYIAX CTPAHULAX, 1IPUBOXUTD BCE CTYNEHH BEHI-
YUCIIeHM CTOIND K€ MOTPOOHEIM 00P230M He IIPeXCTABIACTCA HEOOXOTUMBIM .

*¥) B nmpuMEHEHNAX YPaBHEHUA (387) He Bce pe3yabTaTH HOJYYAKTCH
COOTBETCTBYIOIMMA TeM, KOTODbIe MBI IIONYUHJIML H3 ypaBHeHnd (374), Taw
KAK ¢, ABIAETCA M3BECTHOM HYHKIUEH 5,, TOITA KAK ¢; MOMKIA PACCMATPH-
BATbCA, KAK MPON3BOJbHAA QYHKIMA &, HIH NOYTH TAKHM O0PA30OM.

#*%) Cm. raasy VIII, ypasuennsa (305) mu( 316).
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CaenoBaTensHo, ecou n, >2 u n, > 2,

dp _ 1-1'91 __dys| A
T = de = den e (39%)
n
— — -
1_ v | . “,’}[ _d?Z =4
| d: ’e T dsy Ie T de,y |8 (390)

Mu cpaBHuIE HEKOTOpHe (YHKIAN DHEPruM Beell CUCTEMEL CO-
CPeSHMMH 3HAYEHAAMH IONOOHEX ke (yHKImT KEHeThIeCcKOIl
DHEPrM: BCE#l CNCTeMH M CO CPEfHAMH B3HAYEHHAMH IONOOHBIX
e QyHrOouit mosHOM sHeprmm KAKOW-1MGO dWacTm cucTLMBE. Mot
MOJKEM TAKIKe CPABHMTH Te ke (YHKIUH CO CpelHNMH B3Hade-
HOAMU KHHETHIECKOH SHEPrum 4acTh CHCTeMHI.

O003HAYNM HONHYI0, KNHETHYECKYI0 U IIOTeHIUAIBHYIO DHep-
IO BCell CHCTEMH. yepes3 &, &, W &;, a KUHETAIeCKNe dHEeprun
wacTeil yepes &,, U e,,. OTH KUHETHYECKHE HHEPrMH HeoOXo-
AAMHM = 00pasoM pasfiedeHH; OTHOCUTEIBHO TIOTEHIUAJBHEIX
DHEpPrmii MBI MO}KeM He Jlel1aTh HUKAKNX mpefAmoioskenmit. ®aso-
BHIT 06beM BHYTPH IPOM3BOIBHHIX IPAHMI], KOTOPHE MOI'yT OHITH.
BHIDA;KEHH Uepes 2,4, &, &,,, MOMKET OHITh IPENCTaBIeH, B 000-
sHagenuax riaasel V111, TpoitmeM mmTerpamom

§§5 a0,

B3ATHIM BHyTpu oTuX rpanum. U ecam amcam0uab cucteM pacmpe-
HeJieH BHYTPU STHUX TI'DaHUI C PABHOMEPHO# IIOTHOCTHW, CpeA-
Hee BHauepme Kawol-imbo QyHKmEM e, e, W e,, BHPABUTCA
4aCTHEIM

p

SSS udVp deT' dVy
§§§ avyy dVgp av,

HIIR
§55 uetro ds av,, dv,

§§§ e®2 dsav,,dv,

Uro0H IONYyYuTh CpefiHee 3HAUeHWe i AJad MHIKPOKAHOHAYECKOI'O
pacmpefeneHusa, MH JAOIKHEL B3ATh B KAYECTBE IIPefiesIoB & I

e+ ds. 3naMenateseM B sTOM cityuae Gynem ¥ ds, m MH HOJIyIUM

€g=¢ egp=€-¢g

wl=ee { { werav,av, (396)

V=0 £5,=0
rae ¢,,, Vi, u V, CBA3AHH ypapHeHUHEM

&,p &y + 2, =const. =e.
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CoO0TBeTCTBEHHO,
_ gg=¢ ezp=e-¢g
etV o = g \ Vv, dv,=c-w,  (397)
Ve=0 e5p=0
I ME MOYKeM HaIHuCcaTh

- 2
- S-lp '5 == & lls (398)

ny

e~y = e"ﬁpr L; = _%pvzpla =

I

- = - 2 2
CETA 4 Ie =¢ ?II’V“, 9=€ %I)Vap L’ n, Sip ,3 Sap l o- (399)
Jaumee, ecau n, > 2,
(-{—j 84:«‘5 52p=-;8-5q 7
hpi —e-? S C91p ,P1p dV,,dVy=
d“lp s K va P
v q=0 €)=
Eg=8& de? de? d
o\ de® o-ede ¢
q=o

CaenoBareabHO, ecam n, > 2 U Ny > 2,

&gt o }___<1 1)l =(Fn—1) @], ©o
%_riv ‘;::Z __:_ <_n1_1> l_<2na 1) ol .

(402)
Mbl He MOKeM IPHMEHUTH MeTOfsl, MCIOIL30BAHHHIE HA Ipe-
ALAYMAX CTPAaHANAX, K MUKPOKAHOHMYECKEM cpeRHAM (0606-
meHHRX) cat A, A;, ..., C KOTOPHMHI CHCTEMa BO3AEHCTBYET
Ha BHeIIHWE TeJIa, TAK KAK STW BeJIWIAHH He SBJIALTCA (yHK-
OuAMA HU KOHETAYeCKOH, HA MOTeHOUANbHON pHeprum Beei
CHCTeMH HIM Kakoii-tu6o ee wactm. Mel Momem, ofHAKO, BOC-
I0JIB30BATECA METOJOM, OMHCAHHEIM Ha crp. 120.
IIpepcraBum. cebe aHcamMOab cHCTeM, pACHPEREICHHHX IIO
(dase, COrTacHO IIOKA3aTEN0 BePOATHOCTH
(s —8’)?
==
rje & —HEKOTOpas MOCTOAHHAsA, IIpPeicTaBAAMAA c000d BO3-
MOKHOE SHAYCHME SHEPruM, 3a MCKIIOYEHWEM HAWMEHHIIErQ 3HA-
9eHdsA, COBMECTHMOIO ¢ B3HAYEHMAMH BHEIIHWX KOOPAMHAT, a ¢
H © — Apyrme HOCTOAHHEIE. MeI MMeeM, CIIE/IOBATENBHO,
BCE . (e-¢')?
S Se o dp,...dga=1, (403)

Ppa3sl

14
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nin
. BCEC . (e -€’)*
e-c=S o \Ne T dp, ... dg,, (404)
pasnt
i o' 3
e :150 ) (5 e"_’ :+(P
em \ ¢ o g (405)
Vo
Ma (404) mmeem
p—C Bee s —3/ u_(_a_e_)’
‘335;_:8 S 2 A @ dp,...dg,=
dasu
S e — &522+»¢
=( 224, e = e, (406)
v=o

rae A, |e o003Hauaer cpejgHee sHaueHue A, B Tex cHCTeMax
aHCaMONA, KOTOpHE HMEIOT Ty MIH MHYIO OWHAKOBYIO BHEPLHUIO &
(9T0 3HAUeHHUe COBIIAfAET CO CpeJINM 3HA4YEHHEM A, [Id MHKpO-
KAHOHWYECKOr0 aHcamOiad sHeprum :), 3aKOHHOCTH IIpeolpaso-
BaHUA CTAHET OYEBHHOM, €CIM MBI DPACCMOTPHM II0 OTHAEIBHOCTH
9acTH KaKAOI'0 M3 MHTErPAaJoB, JesKamlie Mesjy KaknMu-iunGo
AByMs GECKOHEYHO MAUIO ONIMYANIIUMUCA I'DAHAMAMH ODHEPLUH.
MHrerpnpysa mo dacTaAM, MBI IOJTY4UM

I (e -g')
Je ™" +¢
L"__=_[A1 fee o ] s
va, V=0
_(e-2')y

\ (dA1 5+A lsJP> —Tnf—%-(eds. (407)

Ondde peﬂunpyﬁ (405), TOIT Y UM

(&)

)
de—¢ 3 TP wz T Oz, )
da, S dul dz (é day ) v =0’ (408)

rpe g, 0003HayaeT HauUMeHblIee 3HAYEHUEe &, COBMECTHIMOE C

’

BHeIIHUMH KooppuHaTamu. Ilocaepauuil uiem B OTOM ypaBHEHUU
He—C

de
HpencrasIsseT YacThb —07’ O6y0JIOBJIGHHy10 N3MEHCHNEM HUNMKHEI O
1

npepeana wudterpaiza. (OQueBuAHO, YTO BHpakeHHe B CKOOKaxX
ucyesaer AaIA BepxHero mnpepeana. Ha HmkHeMm mpepene, nuda

ROTOpOro EI,ZO u g4 nMeeT HAUMEHbIICe 3HAYeHue, COBMECTUMOe

¢ BHEIIHIIMI KOOPAWHATAMHN, BHAK YycpeaHeumsa y A, | uamn-
HIeH, TaK KaKk HMeeTcd TOJABKO OAHO 3HadeHne A,;, mpexcra-



I X. MUKPOKAHOHHYECKOE PACIHPENEJIEHME 110 ®A3AM 199

ds .
DJIGHHOG——# . HCKJI}O‘IGHHH MOTyYT, BOpOYEM, HMETh MECTO Oiad
1

MACTHHIX 3HAYEHWH BHCIUHUX KOODAMHAT, IIPH KOTOPHX g-;ﬁ
DOAY98eT KOHEYHOE IpUpAameHme, n POPMYIA CTAHOBATCH WILIIGr
sopHoii. Taxne uacTHEe sHauenma MH MoiieMm celtuac He IpHHE-
Marb o BHUManue. Ilocaenunit wien (408) paseH, ciemoBaresn-
HO, IepBOMY WIeHY Ipasoit croponn (407).:(3amernm, u9ro o0a
OHM HWCYeBAIOT IIPH 1 > 2 Garofapsa MHOMKATENI e?;)

Mu nmeeM, cieoBaTesbHO, B3 DTMX ypaBHeHMi

£~ co

S \%IQ'TLZL‘,% e—(s‘;) e de—
V=0
..E?\'m o1 STy,
R (409)
niaum

$= 00 (e -g')

{ (kg oy ey,
V=0

J

Mnnvu caoBaMm, cpeasee 1o aHCAaMOII0 3HAYEHME BeJUdHHH,
HPeJICTaBICHHOM IaaBHOll CKOOKOM, paBHO Hyd0. 3TO MOMIHO
OBITH CHPaBeIMBO JJIs JII0G0ro 3Havenna o, llpm yMeHbmeHmu o
cpeaHee 3HAa4YeHHEe CKOOOK B Ipejiele, KOTJa ® HCYE3HET, OKa-
HMEeTCA TOMIAECTBEHHHIM ¢O 3HadYeHWeM jasA s=c¢'. Ho & wmomer
0BHaYaTh J1000€ BHAYEHNE HHEPIUH, MCKANYAA HanMCHbIIee
BOo3MomiHOe. MHEl 1MeeM, ciefoBaTeIbHO,

dA, ls T\ de % .
_le e A S y/
A = S =0 (410)

BCKJIIOYCHNE COCTABIAIOT CIy4Yal HAUMEHbBINEr0 3HAYCHHWH DHEp-
TUH, COBMECTHMOrO C BHEIOHMMH KOODAMHATAMH, H 0COOHIX 3Ha-
yenmil BHemHnX kKoopaunHar. Ho snadenume ad060ro wuieHa sTorO
YPaBHEHHs, ONpeJeJeHHOE [NMA OCOOHX BHAYEHMt HHeprum n
BHEIIHUX KOOPAWHAT, He OTJIMYAETCA OT ero 3HAYEHHd, Ompe-
JeNEeHHOr0 JJIA B3HAYeHWil PHEPTUM M BHEIIHAX KOOpPAMHAT, Gec-
KOHeyHO OJMBRKHUX K 9THM YacTHHIM 3HA4YeHUAM. Y paBHeHne,
c'nenona'renbﬂo, mMeeT cuy Ge3 OorpaHuvenHHil., YMmMHO:am Ha ev,
MHE  IIOIYYNM

ds i)(f ae‘? ('/2V

A et ==

s 2l ==
ds da, ovay, da s

€ de

. (411)
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WNurerpas oToro ypaBieHUA HMeeT BHJ

i aI’ Al
Al =50 +Fy, (412

. a
rge F,— @yasqua BHemHHX KoOpAWHAT. Mu nmeeM mo OHOMY
YPABHEHHIO TAKOTO BUAA JUIA KamJo# W3 BHEMHAMX KOODAMHAT.
IT0 maer BMecTe ¢ (200) a1 mossoro sHavenusa auddepennnaina V

dV=e?ds+ (% A, le— F,) da, + (¢ 4, o— F,) da, + ... (413"

nian

dV=¢® (ds+ 4, e da,+ A, | da,+ . ..) — F, da,— Fyda,— ... (414
Urobst ompenenanTs 3sHadeHnsaA Qynwouit F,, F,, ..., pomy-
CTUM, YTO @,, @,, ... H3MEHAKTCA IPOW3BOJIBHO, TOTAA KaK &

N3M2HACTCA TaR, 9T00R BCerga UMeTh HANMEHbIICE 3HAYEHME,
COBMECTUMOC CO 3HAYCHWUAMU BHEIIHAX KOODPAWHAT. 9To Jaen

V=0 n dV=0. lIpn n <2 mu nmeem e*=0, aro gaer
F,=0, F,—0, ... (415)

ITOT pesyabTAT CHpaBeAINB A JdioGoro sHauerud n. Ilpum pac-
CMATPUBAEMOM WIBMEHEHNM KNHETHYeCKadg OSHEPruA [OJHiHA
HOCTOSAHHO DPABHATBHCA HYMO, & MOTSHIMANBHAA BHEPIUA JOJIKHA
¥MCTh HanM2HbIIee 3HaUeHWe, COBMECTHMOe ¢ BHEMIHUMH KOOpHH-
HaTaM@. Y Ca0BHe HAMMIHBMIH BOSMOMHON MOTeHIMAIBHOA aHEp-
TN MOMET OrPAHUYNTh aHCaMOIb B Ka'RAHIl MOM2HT €JXMHCTBCH-
Holt Kor(Urypanmeif maMm MOMEeT HE OTDAHUYHATH €ro; BO BCAKOM
caydae, 3HaueHNA A, A,,... AOWKHH OHTH OMHAMU M TEMH 3Ke
B ROKAHA MOMRHT RJIA BCeX CHCTeM aHcamOma™*), m ypaBHeHHe

d:+ A, da,+ A, da, + ... =0

OyneT cmpaBsejJamBO JAJA paccMaTpuBaeMuHx wusmenenuit. Ciexosa-

reapHO, Qpynrnmu F,, F,, ... ncuesaior B J000M ciaydae, H MH
nMeeM
dvV =e*dz 4 e%4,|. da, +€*4 |  da, +- . . ., (416)
nin :
_ds+4d) da,+ Ay day+ ... '
dlogV = e , (417)
WIn xe
d:=e¢"*VdlogV —4,\cda,— 4. da,— . .. (418)

*) OTo yTBEpIKIeHTE, KAK OTMEUEHO BHIIIE, MOMKET IMeTh MCKITIOUeHIS ITA
0COOBIX BHAUEHMN it BHEIHUX KOOpPAMHAT. DTO He 06eCleHHBaET HAllle PACCyHie-
HV®, KOTOpOe OTHOCHTCA K M3MEHAIOUMCA BHAYCHMAM BHEIIHAX KOOPAMHAT.
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JaMeruM, 4T0 ABa MOCJENHUX YPABHEHAA UMEIOT OPMY OCHOBHEIX
anpdepeHNNANBHBIX  YPaBHEHUE TepPMOAHAMUKY, npuueM eV
COOTBETCTBYyeT TeMmeparype, a logV —anrpomun. Mu ysme or-
Megaan cBoifctBa pemmune € fY, 00Hapy:RUBAIOIIME ANAJOTHIO

¢ Temmeparypoit ¥*). 3Hauenme osrux (artoB OyfmeT obcyHieHO
B Apyroii riaase.

JBa II0cTeAHNX YPaBHEHHA MOrYT ObiTh HAINCAHB IpOLIE:
ds+ A, da,+ 4, day+- ...
= — ,

de=e"%dV —A)eda, — A da,— ...,
eoxpaHaa GopMy, aHAJOTHYHYIO TePMONUHAMUYECKAM ypaBHeHHAM;
OfIHAKO, e~¢ He OGHAPY/KNBaeT aHAJOIMH C TeMIepaTypoif, KOTO-
pyo Mu HalmopaeM auas e °F,

*) Cm. raaBy 1X; crp. 116, a T.ixske oTy raasy, crp. 128,



I'’TABA XI

MAKCHMAJBHBIE U MUHAMAJBHBIE CBOUCTBA
PA3JINYHBIX ®A30BBLIX PACHPEJEJEHNN

B mocixemyommx TeopeMax Mbl, KaK BCerja, IpeAmoJiaraem,
MTO CHCTeMHI, oOpaaymomune aHcaMO0ilb, TOMECTBEHHH IO IIPUpPOAE
I 00 3HAYeHUAM BHEIIHAX KOOPAMHAT, KOTOPHIE 3[eCh paccMarTpn-
BAlOTCA KAK IOCTOSHHEIE,

Teopema 1. Ecam amcamGap cucreM pacmpefedeH mo ¢asam
TaruM 00pasoM, UTO IIOKA3aTelb BePOATHOCTH ABIAeTCA QyHRIMEH
aHEprum, TO CpefiHee SHAYeHWe ITIOKA3aTedsd MeHbIle, 4eM JJISL BCA-
KOr'0 JIPYroro pacipefejieHud, B KOTOPOM paclipefeiedHue 00 dHep-
['MA TaKoe Ke.

OGosHaumM yepes v HOKasaTeab, ABAAKMuiica QyHKaeil sHe p-
r'au, W uepe3 v+ Avn BeAruit ppyroif, maomuii TO iKe pacmpepe-
nenne mo sueprmna. Hame moxasars, uTo
. BCE BCE
\ v S (n+An)entiéndp, ... dg, > § .

* Passl * ¢asnl

S wendp, ... dq,, (419)

rue M — QyHRUUA sHeprnm u Ay — QyHROAA (asbl, MOAIUHEHHLIC
VCIIOBHIO

BCe BCeE
evivndp, ... dg, = ... Seﬂdpl .dga=1  (420)

dazer ¥ Paswm
I yCIOBUIO

e=g¢'+de e=e'tde’
.

S Se’l+'-"ldp,...dqn=8 Seﬂdpl...dq,,, (421)

€=¢’ g=¢6’

CIIPABEJIINBOMY AJIA M000ro 3Ha9eHus1 oHepruu &' . Y paBHeHme (420)
BHIpAsKaeT obmume COOTHOIIEHNS, KOTOPHM MOJKHHL YROBIETBOPATH
M u M+ Av, 9ToOH OHTH ITOKABATEIAMH KAKOI'0-HHOYAb pacipene-
aeHudA, a (421) BeipamaeT ycaoBme, 94TO OHM [JAIOT TO e Camoe
pacupeniesieHNC IO JHEPIHH.
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Taxk Kak n— QyHKOUA SHEpPrmH U II09TOMY B IIPEACTAX HHTC-
-pupoBannda (421) MoeT cuMTaTHCA MOCTOAHHON, MH MOMeM 06
*TOPOHEL YMHOMHMTb Ha ¥ IOJ 3HAKOM WHTErpaJja, 4To Aaer

ife’+ds' e=¢g +de’
Sne*'“*'dm ceedgy = g S'fie"dm - dg,.

e=2’

Tar Kar BblpasKeHNE 5T0 CIPABEVINBO BCIOAY BHYTPH YKAB3aHHEIX.
PpaHUIl M 1A JN060r0 3HAYEHHA &', TO OHO JOIMKHO HMETH MECTO
m B CIydae, €CJAU WHTEIPHPOBAHAC PACIPOCTPAHEHO HA Bee (ashl.
[losTOoMy MEI MOKEM COKPATHTH COOTBETCTBEHHHIC YACTH B o0emx
cropoHax (419), dro pmaer

BCC

L S Anertindp ... dg, > 0. (422)

dasm
Ho mo (420) aTo paBsHO3Ha4YHO ¢

BCE

S S(Ane“--}—'l——e“’l) endp, ... dg, > 0. (423)

(passt

Hasee, Ane*-f-1 —e*" gBaserca yOmBawmed Qynrmuei Avm pua
OTpULaTeabHHIX 3HAYeHUit Av ¥ Bo3pacraomeil Qysrmmeit An pusa
HOJIOKATeNbHEIX 3HAueHUi Av. OHa mcuesaer upw An =0, m Hame
BHIpAKeHHe, CJEA0BATEJbHO, He IPHHMMAS OTPHIATCABHHX BHA-
venit, MoseT HpMHATH smaueHme O Toabko AaA An=0. Hepa-
BEHCTBO (423), ci1e/0BaTeIbHO, COPABeINEO 1A BceX (as, HCKJIc-
yasg An=0. Teopema, Takum oOpasom, JOKazaHa.

Teopema 11. Ecam aHcamGiab cHcTeM KaHOHWYECKH pacmpefe-
aen mo (asam, cpeAHuil IOKA3aTeab BEPOATHOCTH MEHbINE, UM
AJIsL II060T0 MHOTO pacHpeieseHns aHcambidA, ofragaoumero To sxe
YCpenHeHHO# 3Heprueil.

Ilycts maA KAHOHMYCCKOrO aHCAMOJA MMOKABATENb PABEH ‘%3,

a AIA Apyroro aHcamGus, MMCIOMEro TY 3Ke CPEJHIO 3Hepruo,
P—s

Y 6—+An, rae Av—mpousBoabHaa QYHKNUA (asul, MOIAHEHHAH
JUIOb OMPAHUYCHUIO, 34KITOYAIOUICMYCA B CaMOM IOHATHH IOKa-
3areds, WMEHHO,

BCE $ €, s . wee -8

§ Ceo Tdp, . dg, =\ - Serpl...dqnsl, (424)

gaze aart
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1 OrpaHNYeHHIo, HAJAraeMoMy NOCTOSHCTBOM CpejHeil sHepruu,
. €.
BCE $-e BCe {-e

See—e—+AT‘dpl...dqn=g oo Nee®ap, .. dg, (425)

¢asnl ¢asu

HeoOxogumo pokasaTh, uTo

dasH

Ho B cuny nepsoro ycaoBus (424) Mb MOMKEM COKpPATHTh IOCTOMH-

HE WieH - B cxobrax B (426), a B cuary Broporo ycaoBma (425)

MH MOKeM COKPATUThL WIeH % . [loxaskIBaeMoe IIpeNIOKEHNe CBO-

IMTCA, TaKoM 0o0pasoM, K
BCE qﬁ“n

S...gAne" dp, ...dg,>0,

pasu

8r0 MOeT OBITh HANKMCAHO B CUJY ycnoBud (424) B Bupe

Bce b-s
S tee B (ATIeM + 1— BM‘) € ° dl”x te dQn > 0. (427)
¢asul

B oroit (opme ero CupaBeANIUBOCTL OYEBHAHA IO TEM e COOGpa-
JKEHMAM, KOTOpHe OBUIM IpuMeHEHH B (423).

Teopema 111, Ecan © —raxadg-1u60 IOMOMUTENIbHAS II0CTOSH-
Hasg, CpefHee IO aHCAMOMIO 3HAYCHUE BHPANKEHUSA n—l——% (m o6o-

3HagaeT, KAk OOHYHO, MOKAa3aTean BEPOATHOCTU, A &— HHEPIHIO)
MeHBIIe 1A aHcamObis, pacipefeJeHHOro ¢ MopyiteM O, WeM jus
Karoro OH To HHM OHLJIO JPYroro pacmpefescHHd.
B cormacur ¢ HamuMu OOHYHEIME OOOSHAUCHMAMH HAIALIEM
—~ &
i‘e— AdsA [OKasaTelsl KAaHOHUYECKOro pacHpeseaeHus. Jlaa 106010

Apyroro pacmpejeseHus INOKasaTeldb OyaeT 4’—6—5+Am

8
B xanonugeckoM ancambie M- HMeeT IOCTOAHHOE BHAUEHWMe,

Y.

paBHOe -5 ; B JPyroM aHcamM0ie B3HAuEHHE ce eCTh %‘*‘A‘Q-
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JlorasbiBaeMoe IpefJIOKeHHE MOKET OHITH, CJICOBATENHLHO, HAIM-
camno B BHAE

BCe $-s
i »’P_ ' —e—'*‘A’l
) < gq-)a-s"‘ S (Q +A"']>e dpl "’dan (428)
e
BCe g]%e_'m_n BCe $-s
..Se dpl...dqn=S...Seedpl...dqnz—-l. (429)
basu dasnt
¥

B CIJIIYy 3TOI'0 YCJIOBHA N IOCKOJBRY 'y IIOCTOAHHO, NOKAa3BIBaeMoe
IIpCIIO e HIIe NPUBOANTCA K BUANY

BCe (la;_e_!_ .
0<S... gAne dp, ... dq,, (430
(asnt
fipnYeM MOKA3ATENbCTBO MOMKHO ITPOBECTH TAK e, KaR B IOCJe[-
Hell Teopeme.

Eciu 6n1 MBI TOACTAaRMIN B IIPERHIAYIINX TeOpeMax BMECTO
sHeprunm a6y apyryio (asoByio (QyHROUIO, TeopeMe mutatis
mutandis ocraanch 05 BepHLIMU. B [an4oM BHUME TeODPEMH 3acJay-
JHABAIOT 0COGOr0 BHUMAHMA B CHIYy 0c000# BaMHOCTU dHEpPruy,
Kak (asoroil gyurnum. B ToM cayuae, Korga apyrume (asoBhie
pyHrIMI 00MAMAIOT CYMECTBEHHFIMUA CBOMCTBAMI B OTHOIICHUM CTa-
THCTUYECKOIO PABHOBECHs, KAK ONMCAHO, HampuMmep, B raase IV *),
MOI'YT OKQ3aTbCA IIONE3HHIMI CJeAYIOUIMe TpPH TeopeMsl, ABIAI-
wuccAa 0600meHAMA NpeANAYmuX. JLocTaTouHO OyRAeT HPHBECTH
ux Ges MAOKA3aTe]bCTBA, TAK KAK JIesKaulue B WX OCHOBE IIpHH-
UMIIEL HUYCM HE OTJINYAIOTCA OT IpeABIAYMHUX.

Teopema 1V. Ecam ancambab cucTeM pacipefeaeH mo dasam
TaKIM 00pPa30M, YTO IOKA3aTENh BEPOATHOCTH ABIAETCH KaKOM-
aubo Qyurumeit F,, F, ... (st OGyxBel 0603Ha4ai0T QyHKOUE
pasn1), cpenHee sHavcHUE MMOKAsaTead MeHbINE, 9eM MiA Jwoboro
Apyroro pacmpencaeHus mo (asaM, B KOTOPOM pacIlpefieseHne
B oTHOmeHun Qynrnumit F,, F, ... TaKoe :e.

Teopema V. Ecam aHcambip cmcTeM pacIpencieH o ¢asam
TaKEM 00pasoM, 4TO IIOKA3aTedb BePOATHOCTH ABIACTCA JIMHeMH-
Holt Pynruueit F,, F,, ... (3m1 6yKBH 0603HauaioT PyHKnEn $aser),
CPCHEC BHAYCHME TOKA3aTeJsA MCHbIIe, 4eM JuIA J00ro Apyroro
pacmpeneseHus, B woropom (yuxnunm F,, F, ... HMEOT 1€ Ke
CpefHNMe 3HAYEeHHUd.

Teopema VI. Cpenmee mo amcambiio cuereM sHadeHume -+ F
(rac v obo3HauaeT, KAK OOHYHO, TIOKA3aTedb BePOATHOCTH B F —

*) CM. crp. 46--50.



136 TJI. XI. CBOMCTBA ®A30BBLIX PACHPEIEJIEHHR

KaKyio-1u00 QyRKOmO ash), KOraa aHCaMOab pACIPeAeIeH TAKAM
06pasoM, 4T0 M- F IOCTOSIHHO, MeHbIe, YeM 1A KaKoro OH TO
HI OBLIO APYroro pacnpeneneﬂuﬂ.

Teopema VII. Ecaum cmcreMa, KOTOpPas B CBOMX pasiHYHHX
¢pasax obpasyer amcamMGib, COCTOMT M3 [BYX uyacTeidf M MH pac-
CMaTpUBaeM CpefHNif ITIOKaBaTelb BEPOATHOCTH AJA BCEH CHCTEMH,
a TaKKe CpejHHe IIOKA3aTeNd JJIA KAKRON M3 dYacTeil, BIATHX
nOposHb, TO CyMMa CpeJHHX IIOKasareneif wgacreil Gymer wnam
MeHbIle, YeM CpeAHmil IMoKasaredb JJIA Beelf CMCTeME, MIU PaBHA
eMy, HO He Mo:keT OwiTh Gombme. Ilpemesmpunit ciyuait paBeHcTBa
BCTpeYaeTcd B TOM M TOIBKO B TOM CIydae, KOrja pacIpejeJe-
ane no (asaM B KasKAOH YaCTH HE 3aBHCHT OT pacIpefieeHUs
B APYroii.

TlycTte KOOPAMHATH B IMIYJIBLCH Beeil CHCTEMBI CYTb g, - - -, n,
Py -+ vy Pny W3 KOTODHX G, ..., Gm, Pp -+, P OTHOCHATCH
K OfHOI 9aCTH CHCTEMHI, & ¢,y -+ - +5 Jns Pmsy -+ -5 Pn— K APYLOif

Ecau 0008HaunTh IOKAa3aTedb BEPOSATHOCTH [JSA BCE CHCTEMEL
yepes 7, BepOATHOCTh TOro, 4T0 (hasa I POM3BOJBLHON CHCTEMEL
HAXOAUTCA BHYTPHM KaKHX-Tn00 3agaHHBIX IPaHMI], BHIPamKaeTCA
MHTET pajIoM

S Se'ldpl...dq", (431)

B3ATEIX BHYTPHM 9TUX rpanun. Ecam Mu IOX0HNM

% .. S € dp,y ... Apydgm., - .. dgn=€", (432)

rje MHTErpUpOBaHMe IPOW3BOANTCA MO BceM (pasaM BTOpOil cu-
CTeMHI, ¥

\ Se’idpl codpndg, ... dgn=e"™, (433)

rZie MHTerpupoBaHue I POUBBOAUTCS 10 BeeM (Pasam Iie PBOI CUCTeMEL,
uaTerpan (431) nmpmBoAmTcA K BHAY

\ .. Se"l dp, ...dppdq, ... dg,, (434)

npnqu mpefiell MOIYT OBITH BHIpamieHbl qepeS KOOPAUHATHI
H WMMIOYIbCH IEpPBOiT wacTH cucereMHl. ToT ske HWHTerpan TpUBO-
AATCA K BHAY

S Se."“’dpm_..,l... dp,dgm + - - - dqn, (435)

TIpUYeM IIpeAedEl MOIYT OHTH BHPAREHH 4Yepe3 KOOPANHATH
1 MMIOYJABCH BTOpo#t 9actu cmereMel. O4yeBMAHO, YTO ¥; U ¥, CYTE
TIOKA3aTedN BePOATHOCTH 1A MABYX 4YacTefl CHCTeMH, B3ATHIX
TMOPO3Hb.
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F'naBHOoe mpejioseHEe, KOTOPOE HEOOXOAMMO JOKA3aTh, MOMKET
OHITH HAIMCAHO B BHJe

S g nendp, ... dqm+8 e S N e2dpn,, - dg, <
S S wendp, ...dg,, (436)
rjie HepBEii MHTETPAJ B3AT IO BeeM (a3aM mepBOil YacTH CHCTEMH,

BTOPO# MHTErpaj— Mo BceM (pazaM BTOpOH 9YACTH CHCTEMH M IIC-
caenHUR MHTETPAN— II0 BeceM (hpasam Bceit cmucrembl. [ladee,

N

S Sendpl...dq,,=1, (437)

S Se*'xdpl...dq,,,=1 (438)
n

S Seﬂzdpm“...dqﬁi, (439)

HpAYeM MHTCIDHPOBAHMC IIPOM3BOJATCA B KaMJOM CIydae IO BCeM
¢azaM, K KOTOPHIM OTHOCATCA IlepeMeHHHC. [|Ba MOCHeJHAX ypaB-
HeHHUA, KOTOpHe caMu IO cee OYCBHIHHI, MOTYT OHITH BEIBEJCHH
M3 MepPBOTO MHTETPUPOBAHMEM IIO YACTHAM.

W3 ompenemennit 4, u v, ciaepyer, 9To BeIpaskeHHe (436) MOMmKHO
TaK/Ke HANNCATh B BHJC

S S'fhe"dl’l'-‘-d%'l“g S*q,e”!dpl...dqn<
<S Sne’:dpl...dq,,, (440)

WA
S S(n—m—-m)e’"dmmdqn>0,

T[e MHTerpupoBaHme IpousBoanTcd mo BceM Qasam. IlpnGasias
Yp4aBHEHHE

~

\ - S T dp ... dga=1, (441)

KOTOpOE MBI 0 y9uM yMHo#seHneM (438) Ha (439), u Buudrad (437),
MBI OJY4NM JTA IPeUIOHeHAA, KOTOpoe HYRHO [OKAa3arh, BHpa-
KeHne
BUe )
S U \ [(7] _Tlx_")s) e.r"{‘ er‘l_rn?—er"] dl’x ce dqu =0. (442)
dasn
liyers
U=N—"N .- (443)
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I'maspoe npepmno:xeHne, KOTOpOe HEOOGXOMUMO JOKA3aTh, MOH:CT
OHTH TOrJia HAIIMCAHO B BUje

BCE
S ... S (ue* 41 — ¥y entndp, ... dg, = 0. (444)

dasn

JTO, OYeBHAHO, CHOPABEJJINBO, TAK KAK BEJINYMHA, CTOALIAS
B CKOOKax, He MOMKET IIPUHAMATL OTPHIATeJbHEX B3HAUeHUIl *).
Bomee Toro, 3HaK=MOMeT HMeTh MeCTO TOJIBKO TOr[la, KOr[a
BeJMuYMHA, CTOoAmMAd B CKoORKax, mcuesaeT M1 Bcex ¢as, T. e.
Korfga u=0 pxa Bcex (as. J1o0 meer M =7,+7v, HIA Beex das,
9TO M ABIAECTCA AQHAINTUYECKUM YCJIOBHMEM, BHIPAKAIOIIUM, YTO
pacmpeneseHnsa mo ¢asaM ABYX gacTell CHCTEMEl He 3aBUCHMH JIPyr
OT Apyra.

Teopema VIII. Ecam psa, wunau Gomee, aHcaMGas cucrem,
TOKJECTBeHHEIX IO IPUPOje, pacHpefedeHHEXx mno (asam pas-
JMYHEIM 00pasoM, OGBEJWHEHE B OJIMH aHCaMOIb, TAK 4TO KO3f-
(UOueHT BEPOATHOCTH PE3YABTHPYIOMETO0 AHCAMOJIA ABIACTCA
anueitHo# (QyHrmuelt woahduOueHTOB BEPOATHOCTEH HAYAIBHBIX
aHcamduell, To cpefHuil IOKasaTeJb BePOATHOCTH pe3YIbTHPYIO-
mero aHcamOJda He Mo:ieT OHAbL OOJbINE, YeM TaKag ke JHHeil-
HAA QYHKNUA CPeHNX NOKAasaTejeil Ie pBOHAYATBHHIX AHCAMOJE.
Onr MoskerT GHTH paBeH eif, TOJIBKO e€CaH IepBOHAYAJIbHEIE AHCAM-
611 oMHAKOBO pacupeseseHH Io (asam.

Ilyers P,, P,, ... —xkodunueHTH BepOATHOCTEH HAYAIBHEIX
aHcambaeit 1 P —xroo)nnueHT BepoATHOCTH aHcaMbasd, obpa-
80BAHHOI0 MX KOMOMHHpOBaHueM, u nycts N, N,, ...—unciaa
chcTeM B II2 pBOHAYANBHHX aHcaméuaax. OuweBnpgHO, 9TO

P=c,Pi+¢,P,+ ... = D (¢,Py), (445)
rae
N,y N, e
€= y Gy, . (445)
pIRA XM

I'aaBHOE npennoxenne, KOTopoe HeO6XOI[171MO AOKasaTh, e€CThb

BCE
S SPlogPdp, ceodg, <

$usn
BCE

\<_2[clg‘;;a;lgpllogp,dp,---dqn], (447)

*) Cm. Teopemy 1, rne To #e caMoe OKABHIBaeTCA AAA HOXOOHOr'o BHpa-
IKeHHA,
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Hniau
BCE

S S [z(c,pllogpl)—plogp] dp, ... dg, >0. (448)

dasn
Ecrd mMOJ0MATHL
QI=P1]’0g Pl—-PllOg‘P—PI—I—P.

ro Q, Gymer IOJOMIHMTENLHHIM, €CJAA TOJLKO OHO HE HCYC3aeT A
P,=P. Yrobu norasath 510, MH MoKem paccmarpmsars P, m P
KAk OPOWBBOJbHEE MONOHUTeNbHHE BeananHu. Torma

0
aTg:)P = log P, —log P,

QY _1
oP} ) p Py’
9Q,
Tax xag Q, n 5p, HCUesaeT AN P, = P u Bropagd OpOMSBOAHAA
1
BCerfa IOJNOKNTeNbHA, @, MOMKHO GHTH IOJIOMRHMTENbHEM BCErAa,
Kpome caysad P, =P. CrepoBateavHo, eciu Q,, ... OIpeeiIeHH
IOJOOHEIM Ke 00pasoM, TO
D (e.0,)=0. (449)

Ho, pockomery

2(01P1)=P

Ec‘=1’

3 (¢1Q))= N (c,P,log P,)—PlogP=07%).  (450)

1o noxasmBaer (448) m IOKa3HBaeT, 9TO BHAK = MMEET MeCTO,
TOJNBKO €CJN
P,=P, P,=P,

auA Boex $as, T. €. TONBKO €CAM paclpefesieHus Mo (asam
IIePBOHAYAIBHHX aHCAMOJeil BCEé TOKAECTBEHHH IPYI' NPYry.

Teopema 1X. PaBHOMepHOE pacHpefieJeHne JAHHOLO 9THCIA
©6WCTeM BHYTPU 8ajaHHHX (Ja30BHIX TIDAHHUI] JAaeT MeHbmU
cpeaHnii moKasaTeab BEPOATHOCTA (asH, yeM n060e Apyroe pac-
npefeaeHue.

[Iycrs M — IMOCTOAHHEIA ITOKA3aTeNh PABHOMEDHOIO PacIpefie-
Jenna u 1 - An—morasareab Kakoro-nubo papyroro pacmpene-

#) ¥ I'm66ca nponymeno « > Os. (IT pum. nep.).
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nenusa. Tak KAk YMCNO CHCTEM BHYTDH 3aJaHHHIX I'DAaHHN ORM-
HAKOBO JJIA OOOMX paclpeleicHuUii, ME BmMeeM

S Sem-Andp, codgy = - Se";dpr..dq,,, (451Y

TAie MHTeTPUPOBAHHe, TAK e HAK B caefyomux (Qopmyrax, mpo-
H3BOMMTCA BHYTPH samaHHeX rpaHunm. IlpemsoskeHme, Koropoe
HY/KHO JIOKa3aTh, Moker OuTh HAUMCAHO B BHje

§ S(”‘J“A") ertdp, ... dg, > S Sne"dpl ... dg,, (452)

WIN, NOCKOJNBKY 7 IIOCTOSTHHO,

S S (1 +An) etdp, ... dg, > S . S‘ndp, ...dq,. (453)

B (451) MB1 Mo:KeM COKPAaTHTh IOCTOAHHHIT MHOKETENb €7 B 0GEHX

9acTAX M YMHOMKUTh NX HA HOCTOSAHHHE wmuomprens (4-4-1). dre
naet

S S (m+1) e dpl..‘. dq,,=S S('q—l—l)dpl ... dg,.

BrugTaHue STOr0 ypaBHEHUA He USMEHMT JOKA3HBAEMOro Hepa-
BEHCTBA; MBI MO#ieM, CJeJI0BATeXbHO, HAMUCaTh

S S(An-—i)eA"dpl--'dQn>S~-~ S—dp‘...dqm

HIU
S coo  (Ametn— et 1) dp, ... dg, > 0. (454)

Tak kak BennumHa, cToAmag B CKOOKAX, B ATOM BHPaKEHUH
BCErja UMeeT IOJOKHTENbHOE BHAYEHME, KpoMe caydadg Avn=0,
KOIJla OHA pAaBHA HYJII0, TO WHTerpan OynaeT IONIOMHUTEIbHHM,
ecad TOJNbKO An He PaBHO HYJIO BCIOAY B PacCMaTpPHBAEMHX I'Da-
HANAX, YTO NpHBeno OHN K MCYeBHOBEHUIO pasiInuMsa o0oMX pac-
upefeaennit. Teopema, TakmM 006pasoM, JOKa3aHa.



TJJABA XII

6 ABWKEHHM CHUCTEM U AHCAMBJIEH CHCTEM B
TEYEHHE JJINTEJBHBIX ITIPOMEKYTKOB BPEMEHH

Ilo orHOmEHNIO K JMIO0OMY CJIy4ai0 AUHAMUYECKOTO ABWKEHNSA,
BOSHUKAET BKHHIA BONPOC: BEPHETCA JIH PaccMaTpPMBAeMas cHCTe-
Ma ¢ TeYeHHEeM BpeMeHN K CBCeil mepBOHAYAJLHOIN ¢ase wiwm, ecn
¢Ha He BepHeTcsA K 9Toil ¢ase B TOYHOCTH, MPOMBOURET JH DTO
¢ moGoit TpeGyemcit cremeHpl0 Npnbam;KeHWA B TeyeHme AOCTA-
POYHO AOJroro Bpemenu? UTOOH WMeTh BO3MOKHOCTH [AaTh XOTH
6K YaCcTHUHHIA OTEET HA STOT BOIPOC, MH HOJLKHH 00JaaTh KAKUMH-
an6o ceefeHMAMHN O AUHAMUYECKOW DpUpope cucTems. B caepyio-
Mlefl Teopeme CJeJ2HO B 9TOM OTHCIIEHWH JMIOb €ARHCTBEHHOE
ZOOyIeHWE, KOTOPCe MBI HAMJM HeOOXONWMEIM HJA CYIecTBOBA-
HHA K8HCHHYECKOTO pacmpeneseHnd.

Ecim M npemcrasnM ceGe 8HCAOMOJb TOMKEECTBEHHHIX CHCTEM,
pacupenesieHHHX ¢ PAFHOMEPHCIl IJIOTHOCTBIO IO KakoMy-imbo
KOHEYHOMY (asoBoMy 00BeMYy, TO UHMCJIO CHCTEM, NOKAAAOMNX
$azopnii ¢GbeM M He BO3BPAMIAIINXCA B HETO, ¢ TedeHMEM Bpe-
veHn Oyzer MeHbme 000t  cKOJBKO-HEOYNB B3aMeTHOH moam
HOJHOTO 4YHMCJIA CHCTEM npu Oonywjenuu, 9TO NONHHIL ()a3oBEIA
o0BeM 1IA cucTeM, SAKJIIOYEHHHIX Me;KNY ABYMS TDaHHYHBIMH SHA-
UeHHAMHN DHEPruM, ABJISAETCA KCHEYHHM, NpPUYeM JTH TDaHUIHBIE
"HAYeHHAl COOTEETCTECHHO MeHbuie miam Oosbme, yeM Kakad Ow
To HE OHII0 M3 HHEPrmif BHIIEYNOMAHYTOro $asoBoro obmema.

Yro6H A0Ka3aTh 5T0, MB 3aMETHM, YTO B MOMEHT, KOTOPHIA MBI
HA30BeM HAYaJbHEIM, CHCTEMH 8aNOJHAIT AaHHHI §asoBkit o6beM.
OueBHurHO, 4TO HEKOTOPHE CHCTEeME TOJIKHE HeMeljJeHHO NOKMHYTDH
¢asosnit 06BeM, ecam TCIBKO BCe CHH He OCTAIOTCA B 3TOM o0Beme
Hapcerna. Te cucTeMBl, KOTOpHE INCKUAAIOT o00BeM B TePBEHIl
MOMEHT, MH Haszo0BeM ¢pormom amcambasa. YnobHo 6yner ropopurh
00 sTOM QpCHTE, 9TO CH mOpoKpaeT, obpasyer daszopmit 00BeM *),
uepes KOTOPHII OH MPOXONMT ¢ TeYeHHeM BPEMEHH, TOUHO TAK JKe,
KaK BTEOMETPHM IOBOPAT O NOREPXHOCTH, uTO CHA o6pasyer obneM,
vepes KOTOPHII cHAa ABWKeTCA. B ParHbe NPOMEMYTKE BPeMeHR

*) Y T'n66ca: «generating the extension-in-phase» (ITpum. nep.).
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¢porT o6pasyer pasHtie (az0BEHE 0GHEMEL. DTO HOJTOKEHHE ABIAGTCHA
HEIIOCPEACTBEHHEIM CJENCTBHEM NPUHYUNG COLpaAHeHus ¢Haszos02o
006%eM2, €CAU TOJIBKO MEL HE IPENHOYHTAEM pPACCMATPUBATB €ro
KaK HECKOJbKO M3MEHEHHOe BLIpajkeHne sToro npmHmuma. IlycTs
A n B—o0bemnl, 06pa3oBaHHLIC 32 PABHHIE KOPOTKHEE NPOMEKYTKM
BpemeHu. (Mst GepemM KOPOTKYE IPOMEKRYTRHA JIHIIb JJIA TOTO, YTOOH
ngbexary ycuosHeHnlt B OPMYINPOBKE UM NHTE pIPETAIN IIPYH-
OUIa, KOTOPHE BO3HUKAIOT, €CJM OfAWH UM TOT ke asoBHil 005HeM
obpasyercs Gosiee ueM OiMH Pas B TEYeHHE PACCMOTPEHHOI'O HPO-
MeskyTKa spemenna.) Ecam me reneps npecTaBuyM cebe, 4TO B KAKOI-
Aub0 3aHOHHHEIT MOMEHT CHCTeMH pAacmpefieseHH B o0peme A,
TO OYeBUAHO, YTO STH jKe CUCTEMHl Uepe3 HeKOTOpOoe BpeMs 3amoJ-
HAT 06veM B, pasHsl A, B cuny ynomsaHyTtoro npuHnuna. Oponrt
agcam0Jsi, TaxkuM o00pasoM, 3a PaBHHE NPOMERYTKA BpPEMEHN
obpasyer pasHbie o0bemsl. OgHAKO, Bce STH 00BEMBI COmEpPIKATCA
B HEKOTOPOM KOHEUHOM o0beMe, T. €. OrPAHWYeHHl HeKOTOPHIMN
npefesbHEIME 3HAUYEHWSAMHO dHeprom. PaHbiie WM 103sKe, CJefo-
BATeNBPHO, (QPOHT foJuKeH o0paszosars (asel, KOTOpPHE OH 00pa-
s0Bay panee. llomoOHoe BTOpmYHOE 00pa30BaHME TEX 3Ke CaAMEIY
(a3 MOJIKHO HAYMHATHCA ¢ NEPBCHAYANLHHX (asz. IlosTomy xoTA
OBI 4acTh GPOHTA HOJKHA BEPHYTHCA K MEPBOHAYAIBLHOMY 00BEMY.
To me camoe, pasymeercs, COPABEAJINBO U JJIA gacTH aHcambid,
KOTOpasA cJeayeT 3a dToil 4acThi0 YPCHTA, mpoxond B Ooiee mos3f-
Hee BpeMsA 4Yepe3 Te ke camble (asH.

OcTaercs mccaeoBaTh, Kak BEJHKA 4YacTh aHcamObias, KOTO-
Pas BepHeTcA K IiePBOHAYAJBHOMY (asoBoMy o0wemy. He mosmxer
6bITh TamOU wacTH [AHHOIO $azoBoro 06BHEMA, CHCTEMH KOTODOMH
noxupgaan 651 06BeM m HHUKOTJA B HEero He BO3Bpamaiwch. Mur
MOKEM JIOKa3aTh AJA di00oit yacTd o0BEMa, TAK jHe KAK M JJA
nesoro o6meMa, 4YTO IO MEHbIIeHl Mepe YacTh YXOAAINHX CHCTEM
B HEro BO3BPATHTCA.

Mer mosxem moppaspenuTts maHHeNt §azoBmii 0o6BeM HA waCTH
caeaywomum obpazom. B o6beme MOI'yT CyImIecTBOBATH TAKNE JACTH,
YTO 3AKJUYEHHHE B HAX CHCTEMHl HUKOT[[Aa W3 HUX HE BHIAAYT.
ITH 9acTH MOrYT COCTABIATH Bech AaHHHML 06bem. Ho, ecam sTor
00beM OueHb MaJ, TO TAKWe yacTW OYAyT, BooOmie roBops, He-
CYecTBeHHHMHU. MOryT CcymecTBOBATH U TAaKWe YACTH, YTO COMEP-
JHamumecss B HUX CHCTEMHl Bce IMOKHMAAIOT JaHHHIL 00beM m Bce
B HEro BosBpamanTcd. Bech jaHHEI (a30BHiL 00BEM COCTOUT W3
qacTeit dTUX IBYX BUAOB. OTHM He HCKIOYEHA BO3MOMKHOCTD CYIIE-
CTBOBaHHMA HA IDAaHMIAX STUX dacTeil TakmxX $as, 4TO CHCTEMH,
OTOPABJIAMINCCH OT dTHX a3, MORNAAT (A30BHIL 00BEM I HIKOIA
B Hero He Bosppamjaorcs. OiHAKO, IPA NPEAIIOI0KEHHOM Pacmpe-
neJieHUU amcamO0JIA cHCTEM ¢ PABHOMEPHOU (PasoBOil IIOTHOCTHIO
T4KHMe CHCTeMBH He OO0DAasyIT CKOJBLKO-HUOYAs 3aMETHOM oMW
NIOJTHOTO WX YH@CJa,
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3Tu pasamuumg MOr'yT OHTBH WINIOCTPUPOBAHHI OYEHB IPOCTHIM
npamepoM. Ecam Me paccMOTDHM JBIKCHHE TEEPHOTO TeJja,
3aKPENnJeHHOr0 OfHO ¢cBceil TOUKOIl 1 He II0/IBEPIKEHHOr0 IeACTBIID
Karux-1ubo cmi, To MH HaiigeM Tpu cayudad: 1) JIsmxeHue nepu-
opmueckce. 2) Cmcrema HUKOTAA He BO3BPALIAETCSA K cBoeil mep-
BOHauaJbHON §ase, Ho BozBpamaercs OeCKOHEUHO OJMSKO K Heil.
3) Cmcrema HUKOrja He BO3Bpamaercd, HU TOYHO, HA mpubam-
s#eHHO, K cBcell mepBcHawaxbHoit daze. Ho ecam Mul paccmMorpnMm
Kakoif-1n6e §asoBHil 66beM, Kark On Mag CH HH OBII, TO CHCTEMA,
NOKUAamasa 9ToT 00beM, BeLHETCH B HEr'0 BO BCEX CIydafdX, 3a
UCKJITIOYeHNeM cJiydas, HasBaHHoro IlyaHco «ocobmM», B KOTO-
POM ABI:KEHNE CBOAMTCA K BPAILEHMIO CKOJIO OCH, JIesKRaimeil B O H il
U3 ABYX IJIOCKOCTEl, MMEIOMNX (UKCHPOBAHHCE IIOJIOMREHHE OTHO-
cuTeqbHO TBephoro Tesa. Ho Bce Takue ¢ass He 06pasymoT MCTEH-
HOTO (fa306020_06%esa B TOM CMBICJE, B KAKOM MHl ONPEJEJIUIU
n ynorpebasiau 5ToT TepMmHT).

TakuM sKe myTeM MOMKHO II0Ka3aTh, YTO CHCTEMH KAHOHU-
9ecKOro aHcamOis, copep:kamuecs B HEKOTODHIA JaHHHI MOMEHT
B KCHeuHOM ¢(asoBomM oOBeme, BooOme TroBOps, BO3BPAmATCHA
B HeT0, €cJl CHH €ro ICKAAAIOT; YHMCJO0 WCHIOYEHHUIt, T. €. YHCIO
YmenmnX u He BePHYBIINXCS CHCTEM MeHBINe, 4eM Jiobag cKOJIb-
KO-HuOyab 3ameTHag poxas obmero umcaa. Jlpyrmmm cioBamu,
BEPOATHOCTh TOr'0, YTO CHCTEMA, HPOM3BOJLHO BHOpaHHAs U3
4acTH KaHCHHYECKOro aHcam0isi, Haxopsmeiicsa B safaHHoM §aso-
BOM 00BEMe, yiijeT W3 aToro c0neMa M He BepHeTCS B Hero, PaEH&
HYJIIO.

AHaJIOTVUHYI0 TeOpeMy MOKHO BHCKa3aTh W JJIA MOKPOKA-
HCHEYecKoro aHcamGmg. PacemoTpmM dwacTs Takoro amcambusd,
JEKAIYI0 BHYTpH safeHHHX (asopux rpaHmn. OOosHaumMm sTy
yacTs uepes F. Ouesmano, cHa OypeT mOCTOSHHOH BO BpEMeHH,
TaK KAk aHcaMOJb HAXOAUTCH B CTATUCTHYECKOM PAEHOBECHM.
CHueTeMH EHYTPY I'PAHMI], BOOOUE FOBODs, He OCTSHYTCH TEMH 3ite
caMHMM, Tak KaK B KOKAYIO eJUHHIYY BpeMeHH HEKOTOpHeE us

*) Ancam0as cucreM, pacnpeseleHHbI 0 Gasam, ABIAETCA MeHee IPOCTHM
U BIEeMEHTAapHBIM IOHATHEM, HekeaM oTfenbnasa cucrema. Ho, paccmarpmsas
BMECTO OT/IeIbHBIX CHCTeM COOTBETCTBYIONIME aHCAaMOiaM, MBI MoMeM na0emaTh
HEeYROOCTB, CBABAHHEIX C HEOOXOMMMOCTHIO yUETa MCKIIOYEHHH, 06pasyeMbIX
YaCTHBIMM CIIy4YasMH MHTETpAJIbHBIX YPABHEHN IBMIKEHNA, TAK KaK 8TH CIy-
Y3y IPOCTO MCYEBAIOT, KOTMA IPEeAMETOM HBYYEHNA SBJIAETCA BMECTO CHCTEMbl
aHcam0ib. OTo B ocofeHHOCTH CIpaBeAJNBO, KOTAA aHcaMGib pacmpenedes,
KaK B CIIyYae, KOTOPHI{I MBI HABBANM KAHOEMYECKNM, IO HEKoTopoMy PasoBomy
obbemMy. B MeHBIIelt cTemeHn aTO CIPABEIINBO [JIA MAKPOKAHOHMYECKOTO aH-
cam0IIsi, KOTOPHIA He BaHMMaeT HMKAKOro KoHeuHoro fasoBoro obbema (B TOM
CMBICTIe, B KAKOM MBI yrioTpesisiem 9TOT TepMUH), XOTA ero yro6Ho paccMaTpn-
BAaTh KaK IpeJedbHLIA cayyail ancamOsi, BaHNMAOIEro KOHeYHbIH! dasosriit
00beM, TaK KaK MBI TAKUM oﬁpaéom BRIMTpHIBaeM MJIA NPEAMETa HeKOTOpYyIo
UACTb AHAIATHYECKOI TPOCTOTH, NPACYIIet Teopnu aHCaMOiel, BAHIMAIOMIX
HCTHHHEIA (asoBht o6HeM,
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HAX YXOAAT U B3aMeH MX NPUXOJAT APyrue B TOM ke umcye. He-
KOTODHIE MOTYT YiiTM W HHMKOI[a HE BO3BDATHTHCHA B MNpE;KHHAE
rpanmns. Ho umeio cuctem, noxupaomux B Te4eHAE CKOJb YTOAHO
JIOJITOTO BPEMEHH [AHHHE TPAHANE M HAKOIJA B HUX HE BO3BPA-
UIAIONIAXCS, He HAXOQUTCA B KOHEYN OM OTHOLIEHUN K YUCIY CHCTEM,
3aKIMOYEHHHX BHYTPU T'PAHUIN B KAKON-In00 3ajaHHEIA MOMEHT.
6o, B mporusomomosuoM cixydae, obosHaumMm uepes f mpobm,
BHIPA’KAOLIYIO TaKoe OTHOLIEHMe A BpemeHn 7'; Toraa 3a Bpemsa T
YHCI0 YXOAANMX U HUKOrJIA HE BOZBDANAIMXCH CHCTEM BHPA-
JRaeTca oTHomeHuem fF Ko BceMy 4mMciay cucTeM B aHcambie, a sa

BPeMSl, IPEBHIIAIONMEE 7 , THCIO YXOAAMNX 32 NPEJIeITb U HUKOT/IA

He BO3BPALIAOMNXCA CHCTEM NPEeBHICHIO OLl o0Iiee 4McJIo cHCTeM
B aHcambxae. IlpepmoxceHne TaxkuM o00pasoM [OKAa3aHO.

ITO JI0KA3aTEJbCTBO NPUMEHNMO TaK:Ke K pPaHee PacCMOTpeH-
HbHIM CJIYY4asAM M MOKET PaccMaTPHBAThCA Kar 0ojee mpocToe, ueM
TO, KOTOpoe OBlIO mpuBeAeHo. Ero MoxHO npumMeHATs M K Mobomy
UCTHHHOMY CJIy4al0 CTATHCTHYECKOro paBHoBecud. Ilopx meTMHHRM
€JIyd8eM CTaTHCTUYECKOr0 PABHOBECHA DA3yMeeTcs TAKOH, KOTO-
PHIii MOKHO ONHCATH, 33/aB o0mee 3HAYEHHUE BEPOSATHOCTH TOrO,
YTO KaRaA-IU00 NMPOM3BOJBHAA CHCTeMa aHcaMOJasg copepHuTcsA
BHYTPHM KaKAX-IN00 3afaHHHX (a30BHX TpaHAN*).

*) Ancam0ib, B KOTOPOM CHCTeMaMH FABIIAIOTCA MaTepHAJbHbie TOUKH,
BBHIHYHIEHHbIe IBUIAaTLEA 110 BEPTHKAIBLHEIM KpyraM ¥ obsafaiomue sHepruel,
B TOYHOCTH JOCTATOYHOW AMA TOro, YTOOH MORHATH HX A0 HAUBHICIIEH TOYKH,
He MOMeT ABIATHCA MCTUHHBLIM IPUMEPOM CTATHCTHYECKOro paBHoBecus. J{usa
J1000T0 APYTOro 3BHAYCHNA dHEPTUM, OTIMUYHOT O OT YIOMAHYTOI' 0 KpUTUYECKOT0,
MBI MOTIH OBl OITHCATE AHCAMOIb, HAXORAMMICA B CTATUCTNYECKOM PABHOBECHH,
pasauuHbEIM 00pasoM, TorJa Kak TO e CaMoe B IPUMEHEHMH K KPHTUYECKOMY
3HAYEHHUIO SHEPIAM He MOMKeT YRACTLCA. Tak, eciy ME OJ0HIM aHCaMOab pac-
npejeIeHHBIM TaKuM 00pa3oM, YTO BEPOATHOCTb HAXOMIEHN A CHCTeMBI B JII000H#
3aIaHHON YaCTH KpYTa NPONMOPUHMOHANbHA BpEeMeHHU, KOTOpoe OTAedbHas CHC-
TeMa IPOBOJTAT B 3TOI YaCTH, NIpUUEM NBHMKEHMA BO BCEX HANPABJIEHUAX ONH-
HAI0BO BEPOATHE!, TO MbI IIOJIHOCTLIO ONpefieIuM pacnpeesenne Ipu CTAaTHCTH -
YEeCKOM PaBHOBECHN JJIA BCEX 3HAUCHM I SHEPTNY, MCKII0YaA YIOMAHYTOE BHIle
KPUTNYECKOe 3HAYEHNe; AJIA BTOT0 3HAYeHNsA DHePTUH BCe BEPOATHOCTH, 0 KOTO-
PHIX HJET peub, MCUE3AI0T, €CIH TOJbKO HAUBHICIIAA TOUKA He BKJIIOYEHA B pac-
CMaTPHUBAEMYI0 YacTh Kpyra (B 9TOM CiIydae BepOATHOCTh PAaBHA eNUHUIE)
uin He o0pasyeT ofHy M3 ee I'paHnL (B 9TOM Ciydae Bepomnocm: He ompe-
nexena). Cp. npuMevyaHue Ha crp. 122.

Eme 6onee nmpocToii npuMep npeacTasider co0oil paBHOMEPHOE ABUMKEHUE
MaTepHaIbHOM TOYKHM II0 NpAMOil. 3JeCh HEeBO3MOMKHOCTh CTATHCTHYECKOTO
PaBHOBECHA He CBA3aHA HY C KAKMM YACTHHIM 3HAUCHNEM DHEPTHM, U KAHOHM-
YIeCKO€ pacIpefeseHne, TaKk #e KaK MEKPOKAHOHNYECKOE, HEBO3MOMKHO.

OTH HpUMepH NPUBEREHB! 34eCh A TOro, YToOH MOKA3aTh HEOOXOMUMOCTh
OCTOPQMKHOTO INPMMEHEHNA BHICKA3AHHOTO BhIlle NPUHIUIA, B BaBHCHUMO-
CTH OT TOTo, MMeeM JU MBI eJI0 C CIy4YaeM NCTHHHOI'O CTAaTHCTUYECKOrO paB-
HOBeCHHA.

Jlpyroit IyHKT, B OTHOLIEHHHM KOTOPOTO TPeSYeTCA 0CTOPOHHOCTD, 3aAKII0-
4aeTCA B TOM, 4YTO “acmb aHCaMOJs, B KOTOPOIl IPUMEHsETCA TEeopeMa 0. BOB-
BPALIEHAH CHCTEM, FOJHHA OHITH NOJIHOCTHIO ONpEeIeHa #PAHUY aMU, B KOTO-
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Pacemorpum Temeph, MMeeT ¥ aHCAMOJb W30JIMDOBAHHHEIX CH-
¢TeM KaRY0-ar00 TeHIeHI[UI0 IPUTTH ¢ Te46HNEM BPeMeHH K COCTOA-
HUIO CTATUCTUYECKOTO DABHOBECHA.

CymecTByioT onpenesenHse ¢ yHKOUKA $assl, KOTOPHE HOCTOAH-
He BO BpeMeHH. PacupepeseHne aHcamONA IO BHAYEHMAM 9THX
¢yHREEA 1mOo HeoO0XOoAUMOCTH WHBAPHUAHTHO, T. €. YHUCJIO CHCTEM
B JMOOHX TDaHUNAX, KOTOPHE MOryT OHTH OHpeJeJeHH OTHMH
QYHRIOUAME, He MOKET M3MEHAThCA ¢ TedeHueM BpemeHun. Dazosoe
pacmpefeserne, KOTOpPOe fAaeT HauMEHbIIee 3HAYCHNE CpefHeMy

noraszareaio §ass v 63 HapyLUICHNs DTHX YCJOBHIA, OpeAeIsieTc
OfHO3HAYHO ¥ €CTh TO PacupefieleHne, [JA KOTOPOro MOKAa3aTelNbh
BEDOATHOCTH 7 HABIACTCHA (YHKIMEH YHOMAHYTHX QYHROBHE*).
CaenoBaresibHO, 9TO—HeM3MEHHOE pacnpejeieHne **), a mMeHHO,
e/IVHCTBEHHOe HEHM3MEHHOE pacmpefeseHne, COBMECTHOE ¢ HeWs-
MEHHOCTBIO DacmpejeseHnd no (asoBeM (YHRIUAM, NOCTOSHHBIM
BO BpeMeHN.

Kasamocs Obi, caemoBarTessHO, YTO B W3OHTKE CPEAHEr0 MOKA-
3areyii HaJ MUHUMYMOM, COBMECTHEIM ¢ YCJIOBHEM HeA3MEHHOCTH
pacnpefeseHAA 10 MOCTOSAHHHEIM (asoBEIM (YHKINAM, ME MOKEM
HaliTh HEKOTOPOe MePUJIO0 OTKJICHEHHWA aHCaMbJA OT cTaTHCTHYE-
¢roro pasHosecud. Ho MBI BHpenw, uTO IOKa3aTeNb BEDOATHOCTH
TIOCTOSIHEH BO BPeMEHH NJIA Kasuoil cucTemst aHcambas. Cpen-
Hnii moKkasaTeldb, CJENOBATEIbHO, TOCTOSHEH, U 3THM METO[OM
MH He HAXOAMM NPHUOIMIKeHNA K CTATUCTHYECKOMY DABHOBECHIO
¢ TEYeHHEM BDEeMeHU. :

U Bce e B 5TOM BOMpPOCe MBI AOJLKHH OHITH O9eHb OCMOTDH-
TeabHu. OnHAa QYHRUUMA MO:keT GecKOHEYHO MPMOIMKATHECA K APY-
roii QyHKOUW, TOTAA KAaK HEKOTODAas BeJINYMHA, ONpejeseHHAsA
nepBoit QyHruumeil, He NPUOIMAKAETCA K COOTBETCTBYIOIIEH BeJH-
ymHe, onpejeJeHHON BTOpPOil (yHrumeii. JImHEA, coegMHAKMASA
7iBe TOYKM, MOET OeCKOHEYHO NPHOJMKATECA K COSAUHAIMEHR nX
TUPAMOH, TOTAa KAk [JIMHA ee OCTAeTcs IOCTOAHHOM. MBI Moskewm
Haiitw Gosree OGAMSKYI0 AHAJOTHIO C DPACCMATPHBAGMEIM CJydaeM

‘PHIX OHA CONEPHHUTCA, & He KAKAM-THGO yCIOBMEM, IOAOGHHIM TpeGOBAHHMIO
4ToGH! Ta Min MHAA PasoBas GyHKIMA UMeNa KaKoe-Tn0o BagaHHOE BHAUECHHE
Orto Heo6XomuMo AJIA TOro, YTo0bl paccMaTpuUBaeMasd 4acTb aHCAMOuA Obuie
CKOJIBKO-HNOY b BaMeTHOII yacThIo Hesoro. Tak, B Ciiy4yae KaHOHMYECKOTO aH
.caM0JI, COCTOAIIETO U3 MAaTePHAILHBIX TOYEK Ha BePTAKAJIBHEIX KpYrax, Teo
peMa 0 BOBBPAILCHHUN CHCTeM MOAeT GHITh IPUMEHeHa K 4acTd aHcamoOis, olpe
IleJIeHHON TeM, YTO OHA COAEPHKMUTCA B Kakoi-mnbo saganHoi yactu kpyra. Ho
BO BCAKOM CJIy4ae, 9Ty TeopeMy HeJb3f NPUMEHATH K 4acTu ancamOidA, onpe
JeJeHHOl TeM, YTO OHA COHEPMKUTCA B KaroM-mu00 BamaHHON YACTH KpPYrs
¥ UMeeT KaKylo-1mG0 BajaHHYI0 dHepruio. J[eACTBATENLHO, OHA BHIPAKAE
HONHYIO HPOTHBOIOI0MKHOCTb HCTHHE, €CIIM 33JAHHOE BHAYECHUE DHEPIUH PABH(
YIOM AHYTOMY BHIIIE KPUTUYECKOMY 3HAUEHHIO.
*) Cm. raasy X1, reopema IV.
*%) Cm. navajo raasel IV.
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B BO3JEMCTBHN lEDEMEIIVBAHUA HA HECKUIMAEMYI0 IKUAKOCTL*).
B npocrpaHcTBe 2n M3MEpeHmii STOT CJIydail MoeT OHITH CHE=
JIGH QHAJNTUYECKHN TOMKIECTBEHHHIM C CJydaeM aHcambiad cHCTEM
¢ 2n creneHsMu c¢BOOOMH, HO AHAJOTHA ABIAETCH IONHON YyiKe
B OOHIKHOBEHHOM mpocTpaHcTse. J[OIYCTAM, YTO KHJKOCTB CORep-
#AT HEKOTOPOE KOJMYEeCTBO OKPAMMBAIONIETO BEIECTBA, KOTOpPCE
He BIMAET Ha ee ruapoAuHaMuiecKue cBoiicTea. Jladee, cocTosHme,
B KOTOPOM TIJIOTHOCTH OKDAIIMBAIOMIEr0 BemecTBA ORHOPOLHA,
T. €. COCTOAHME COBEPUICHHCII cMmecu, fABIAIOMmMeecH B HEKOTOPOM
pofe cocTOSHUMEM PAEHOBECHA B TOM OTHODIEHWH, 4TO pacupene-
JleHHe OKPAIIMBAIIIEr0 ECMIECTBA B NMPOCTP3H(TEE HE W3MEHAET!H
6arogapsa Bo3peiic TBUIO EHYTPEHHET0 IBMKEHMA JRUTKOCTH, XapaK-
TEepPU3yeTca MPHAMYMOM SHA4YeHMsI CpPefHEro KBapaTa NJCTHOCTH
OKPAIIMBAICIIEr0 BemecTsa. [onycTHM, OFHAKO, YTO OKDAIIWBAIO-
Hlee BEIIeCTBO PACHPENeJeHO ¢ TNePeMeHHCHl IJICTHOCTpIO. Eciam
MHl cOCOIIMM JKUIKOCTH KaKce OBl TO HM OHIO ABMMKeHHE, NMOAYM-
HEHHOE JMNb THAPOAUHAMHUYECKOMY 38KCHY HeC:KEMaeMocTH (3T0
MosKeT OHTH C(TaMOHADHCE WJM U3MEHMAIIeecA €O BPEMEHEM
TeyeHre), IIOTHOCTh CKPAlIMBAIOIEr0 BeiecTsa B Jo0cit onpe-
MeJICHHOI TOYKe RUAKOCTH He OyreT USMEHATHCA M CPefHMIl KBaj-
PaT 3Tl DJIOTHOCTH TaKsKe OCTaHeTCAd HeW3MeHHHIM. TeMm He MeHce,
Her .akTa Ooslee 3HAKOMOIO HaM, 4eM TO0, 9YTO IepeMeIlUBAHLE
CTPEeMUTCH IPWBECTH SKUAKOCTH B COCTOSHUE OFHOPOrHOM cMmecH,
MK OJHOPOI HHX NJOTHOCTEH ee KOMIICHEHT, XapaKTepusymlleecs
MPHUMAJNBHEIMA 3HAYEHUAMU CPerHNX KBAAP&TOB OTUX MJIOTHOCTEI.
IIpaBna, B msnmyecKUX ONHTAX Pe3YIBTAT YCKOPAETCH NPOIECCoM
audysun, Ho, OYeBULHO, CH He 3aBUCMT OT DTOTO mpomecca.

JT0 NPOTHBOPEUYNE CJEAYET OTHECTH K ICHATHIO NAOMHOCHU.
OKPAIINBAIOIIEr0 BemecTsa ! crnocoly, npn mOMOIM KOTOPOTO BT&
pPeJIMYUHA BHYUCJIAETCA. JTa BeJUYEHA NpejcTasiser cobcit mpe-
IeJNbHOE OTHOLIEHME KOJINYECTBA OKPAIIMBAIINEIO BEIeCTBA B dJe-
MEHTe IPOCTPaH(TBAa K 00beMy BTOro. dieMeHTa. Kc¢am Mu npuMem
3a HaIM 9JeMEHTH o0bema, 110cie LPOM3BOJBHOTO IepeMeIllnBa-
HUA, o00BeMBl, 33HATHE TEMHU jHKE YACTAMHI SKUJKOCTH, KOTODHE
11€PBCHAYAIBHO 32HUMAJIN KAKYIO-IN00 CHCTeMY 3J1eMeHTOB ¢0BbeMa,
TO onpefieJeHHEE TAaKKM 06pascM INIOTHGCTH OKp2IINBAICIIET O
BEIECTBA JOJKHBI ObITh TOMJIECTECHHH ¢ NEPBCHAYANEHEMHA II0T-
HOCTAMY, ONPereJeHHKMHE s FaHHOCI (M(TeMH 9JIeMeHTOB cOBbeMa.
Bouee Toro, ecam mocie HEKCTOPOTO KCHEUH(TO YKCJIA LePeMeIln-
BaHUIi MBI BHOepeM HAaIIM 3JeMEHTH GOBEMA B Karcii-ymbo o0~
Holi ¢opme, HO JOCTATOYHO MAJHIMM, 3HAYCHUE CpPerHero KBaj-
paTa NJIOTHOCTH OKPAIIMBAIOLIETO EEIIECTBA, ONPEeJieJIEHHCEe TaKUM

*) Tlon orcudrocmuio 8yech MoZipasyMeBaeTCA HellpepLIBHOE TelOo TeOpeTH-
YeCKON TMApOAMHAMMEM, a He Kakoe-1um0o Telo, MMewllee MOJEKYJIApPHoe
CTpOeHUE M XapaKTepHuayIolleecd MOJIEKYIAPHEIM ABIAeHUEM PeaJbHBIX UL~
KocTeii,
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aseMeHTOM odvema, 6yner npubamarses B m0Goit Tpebyemoii cre-
MeHA K €ro 3HAUEHMIO [0 nepememusannsa. IHo ecam ME BozbMmem
mo60if NmPOCTPaHCTBEHHBII OJEMEHT ¢ (UKCHPOBAHHEIMU I0JO0-
JeHneM M pPasMepaMm, MBI MOMSeM INPOJO/KATH IepeMeLINBaHUe
¢TOIb JOJIT0, YTO IJIOTHOCTH OKPAIIeHHOH JKMIKOCTH, OmpejeJeH-
Hile JJid 9TNX 33JaHHHX DJIEMEHTOB, NPUOJM3ATCH B KOHIE KOH-
OB K Npefey, COOTBETCTBYIOWEMY OAHODOAHOCTH], UMEHHO, K HJIIOT-
HOCTAM COBEPIIEHHOH CMecH.

JTOT cmydait, OYeBHAHO, ABIACTCA OAHUM H3 TeX, B KOTOPOM
Hpefes nmpefesna MMeeT PA3JINYHbBE 3HAYEHWS, B 3ABHCHMOCTH OT
NOPANKA, B KOTOPOM MHl NPHMEHAEM NpPOLECC B3ATUA mHpefesa.
Ecau, momosxus siemMeHTH 00beMa NOCTOSHHBIMH, MHL HPOJOJ-
JKaeM IepPeMeIINBaHHUEC B TEUCHHE HEONPefeJeHHOTO BPEMEeHH, TO
Mbl NPHAEM K OJHODOAHOIl NJIIOTHOCTH—DE3yJbTaT, KOTOPHIL He
U3MEHHTCSA, CKOIb OBl MAJIBIMI MBI HY BLIOUPAJN 5JIeMeHTH 06beMa;
HO ecJM, PaccMaTPNBAA MePeMellNBAaHNe KAK HEeuYTO KCHEYHOoe, MBI
Oynem 0esrpaHMYHO YMEHBIIATH DIEMEHTH 00BEMa, TO MH HOJY-
4lM TOYHO TAKOE jKe PacHpefielieHHe MO IJIOTHOCTH, KAK U Iepep
nepeMelINBaHUAMU—]Pe3yIbTaT, KOTODHII He WN3MEHHWTCH, CKOJb
OBl IOJITO MBI HII IPOA0JANN Hepememnsanue. Bonpoc aToT B 3Ha-
YNTEJNBHON CTeNeHU ABJIACTCA BONPOCOM fA3HIKA U ONpPeJeJeHus.
MosxH0 GB1TO OHI, TOKAYil, CKA3aTh, YTO KOHEYHOE NEepPEeMeNIuBa-
Hue He H3MEHAeT CpPejHero KBafpaTa IJIOTHOCTH OKPANIMBAIIIEro
BEIECTBA, TOrJa KaKk OECKOHEUHOE mepeMelIUBAHUE MOKHO CUU-
TaTh CO3MANMUM YCJAOBHSA, IPH KOTOPHX CPefHHil KBanpaT IJIOT-
HOCTH NMeeT MUHUMAJBLHOE B3HAYeHHE, 3 IJIOTHOCTh OFHOPONHA.
Mu mMosKeM ¢ OmpefiesIeHHOCTBIO CKA3aTh, YTO 3aMeTHO OFHOPORHASA
NJOTHOCTh OKPANICHHO# KOMICHEHTH MOKET OHTh OCYIIeCTBIEHA
nepememnsanueM. byner am Bpems, TpeGyemoe AJiA MOCTHIKEHUSA
BTOr0 PE3yJbTaTa, KOPOTKAM MJIN JOJCUM, 3aBHCHT OT IPUPOAH
ABUKEHNS, COOOUIEHHOr0 ;KHAKOCTH, W TOHKOCTH HAIIEro MeTOoNa
BEIYMCJICHUSA IIOTHOCTH.

Bce aro Oymer Gosee ACHBIM, €CJU PACCMOTPETh KAaKOii-mbo0
qacTHHI ciydail mBmeHnd sruaroctn. Ilpepgcrasmm ceGe muamH-
IPUYECKYI0 MAcCy FKHUAKOCTH, oaumH cekTop B 90° moropoii—uep-
HOTO IBeTAa, a ocTaJpHasA uacTh—Oenas. Ilycts atra macca pBm-
sKeTcH, BPAAfACh BOKPYT OCH IUIMHADPA, ¢ VIJIOBOH CKOPOCTHIO,
Asagomeiica yarnneii paccroguusa or ocn. C TeyeHHEeM BpPeMEHM
yepHAsa u 0ejas 4acTH BHTAHYTCA B TOHRHE JIEHTH, 3aKDPYydYMBAIO-
muecs COUPAJIBHO BOKPYT ocu. ToammHa 5THX JeHT Oyner 0es-
rPAaHAYHO YMEHBIIATHCS, W SRUAKOCTE Oy/IeT CTPEeMUTHCH K COCTOA-
HII0 NIeaJbHOIl cMecH ueDHo# m Oemoit gacrteit. VHpIMH cirosamu,
COOTHOIIEHNE 4ePHOro n 6eoro mpubam;KkaeTcss B J000M 3aaHHOM
aJIeMeHTe NMPOCTPAHATBA K npefeasHoMYy sHageHumio 1 : 3. Tem me
MeHee, B KOHIE JIO00T0 KOHEYHOr0 NPOMEKYTKA BPEMEHH IOJHbIM
o6BeM pasfiesAeTc s HA [iBe 9aCTH, OHA M3 KOTOPHX COCTOUT HCKITIO-
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ynTeabHo N3 Oexoif KUAKOCTH, & APYTag—HCKIOYATENLHO U3
vepHoit. Ecan HavaspHoe pacnpepeseHne IJIOTHOCTA CKPAIIABAI0-
U[eTO BEmEecTBA BMECTO TOr0, 9ro0nl OBITH PABHOMEDHHIM IIO BCEMY
CCUCHNIO ITNJIMHAPA, GYACT IpecTaBIeHO IIPOU3BOIBHON QyHRUUEH
HUINHAPUYECKUX KoopawHArT r, U um 2z, peifcTBMe paccMarpusae-
MOTO ABIKEHHSA, P00 HRAONIETOCA HeonpeieleHHOe BpeMdA, Oyner
COCTOATH B NpubimkeHNM K YCJIOBHAM, NPH KOTOPHX MJIOTHOCTH
ABIsiercss PyHrnueit Toapro r 1u z. Ilpu oTHX mpepesNsHLIX ycJo-
BHAX, CPeJHMII KBajpaT nioTHOCTH OyHeT MeHbUie, yeM B HAYaJb-
HEIX YCJIOBHAX, KOTAA IFIOTHOCTH TIPEINOJIErajiach MeHsomedic st
B 3aBHCHMOCTH OT 0, XOTA cpegHmii KBajgpaT mioTHocTH Oymer
B KOHIlEe T000T0 KOHEYHOTO NMPOME;KYTKa DPeMCHHI TeM sie CaMBIM,
YTO H B Haua’ie.

Ecnu MB cocpefoTounM Haule BHUMAHHE TOJIBKO HA JIBUKEHUN
B OfiHOII Karoii-J1100 NI0CKOCTN, MePNeHANKYIAPHOI K OCH MUINH/-
pa, TO MBH YBHANM HEUTO, IOYTH TOKEECTBEHHCEe ¢ I'PaduuecKuM
n300parkeHneM W3MeHeHmit {asoBoro pacnpepeneHnsa aHcamOis
CHCTeM ¢ OfHOI creneHs0 ¢BOOOJIH, B KOTOPOM ABM;KEHNE MEPHO-
ANYHO U IePHoj U3MCHACTCSA BMecTe ¢ DHeprueii, xar B ciydae
MaATHAKA, KAavalomerocsi mo jpyre Kpyra. Ecim xoopawHATH
H HMIYJbCH CHCTEM NPEACTAaBJICHH NPAMOYLOJABHBIMH KOODAUHA-
TaMM HA [HarpaMMe, TO TOYKH [MArPAMMH, NpeAcTaBIANINC
a3MeHAommecss ¢aspl ABATAOIMNXCA CHCTeM, JABMKYTCA OTHO-
CHTEJLHO HAYaJa MO 3aMKHYTHIM KPUBHIM IOCTOAHHHOII SHEPTuH.
Jpmxenne 6ymeT TakoBO, YTO NJIOL[AJM, ONNCHBAEMHIE TOYKAMI,
NPEACTABIAIOIIMI ABUTAIOUINECA CHCTeMbl, OYAYT TOCTOAHHEIMU.
EQnHCTBeHHHIM pasinymeM MeKAY ABMKEHNEM KMAKOCTH U JABH-
seHreM HA puarpamme GyaeT To, YTO B OFHOM CJIydae TDAGKTOPUm
ABJIAITCA KPYrOBHIMU, & B [PyroM—O007ee NIl MeHee OTJIMYAOTCSE
OT 3TOiT (opMH.

Korpa sHeprna nponopumcHaisHa p*-+¢°, KPHBEHE IOCTOAH-
HOli YHEPTHM NPEACTaBIAIT 000 OKPY;KHOCTH, I NEPHUOR He
3aBUCHT oT sHeprumn. Tarmm oOpasom 3jech HeT CTPeMJIEHNA
K COCTOAHHIO C¢TaTHCTUIECKOTO papHorecwmda. JlmarpamMma moBO-
paumBaeTcs BOKDPYT Hadata, He M3MeHAA cBoeil opMEI. ITO COOT-
BETCTBYET TAKOMY CJIY4Yal0 ABHKCHUA sKHIKROCTH, B KOTOPOM HKAA-
KOCTL BPAINAETCH ¢ PABHOMEPHOI YTIIOBO cKOPOCTHIO TOROGHO
TBEPAOMY Texay.

AHajorus MeKAYy ABIKEHNeM aHcam0asa cucTeM B (asoBOM
1IPOCTPEHCTBE WM CTAMOHADHBIM IIOTOKOM B HECKHMAeMOl KuA-
KOCTH M TpaduyecKuM H300pasKeHHeM cIydas OAHO CcTENeHR
¢BOOOABI, AneIMPYIOINM K Halueif TeoMeTPHuecKoii WHTYMIUH,
ROCTATOYHA NJIA TOr'0, YTOOBI MOKA33Th, KAKMM 00pasoM cOoXpaHe-
Hpe (§as3oBoil naoTHOCTH, Tpefylomee coXpaHeHUsi cpefHero sHa-
YeHNA MOKAa3aTeNnsd BEePOATHOCTH (a3m, MOKET OKAa3aThCA COBME-
CTHMEIM ¢ NPUOIMKeHWeM R NPEeJeJbHHM YeI0BHAM, B KOTOPHX
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HTO CPejHEe 3HAYCHHE HMEET MCHBIIYH BeauyuHy. Mu, seposarso,
MOrJH OB HemocpefcTBEHHO BHIBECTH M3 cOOOpaKeHwWit, 0TO0GHEIX
IIPUBEJIGHHLIM, YTO NPNOJIMKEHHe K NMpeJeJdbHHM ycIOBHAM CTATH-
¢THUYECKOI'0 PABHOBECHd, €cJN HAvyajJbHHE YCIOBUS He HABIHIOTCH
TAKOBBIMHU, LDefcTaBaAeT coboii obmee mpasmio. OpHako, Bompoc
4TOT HACTOJIBKO BaieH, UTO NPEJCTABIACTCHA FKEJATENBLHEIM IIO0j1-
BEPTHYTh €ro RaJjbHeIeMy ucc:Ie[0BaHNIO,

Hpennosmosknm, uTo momHIL (azosslil 00BeM A1 PaccMaTpuBae-
MOro BHJIa CHCTeM pasfieleH Ha DPaBHHE dIeMCHTH DV, KoTopwe
ABJIAITCH BechbmMa, HO He Oeckcneuno, Mmaxsvu. IIpemcraBumm
cebe ancambab cueTeM, pacnpejesieHHHIT B 9ToM o0heme c1ocobom;
ONNCHIBAEMEIM I10K233TeJeM BRPOATHOCTI ¥, ABISIOIUMCH IPON3-
BOJBHOI (yHRIUCH (ashl, IOAYMHEHHOH TOIBKO OTPAHUYEHNIO,
BHDa:KeHHOMY ypakHeHueM (46) rmaset 1. Mel mpennomosium, uro
pieMeHTH DV cTOmb MadIel, uTO ¥ MOKeT, BOoOmE roBops, Cul-
TATHCA CYIIECTBEHHO IOCTOAHHOH B mO00M M3 HUX B HAYAILHHIL
MomeHT. IlycTh TpaeRTODHA ¢HMCTEMBl ONPENeIeHA KAK IOCJIe0-
BaTeJBLHOCTH ()23, yepe3 KOTOPHE CHA IPOXOMT.

B navampHEIT MOMEHT !’ HEKOTOpas cHCTeMA HAXOAWTCH B B:Ie-
MeHTe npocrpaHeTBa DV’. Iosnxee, B MoMeHT I’/ Ta ske cHcTeMma
Haxonurcs B daemente DV'’. Jlpyrue cucTeMbl, KOTODHE HEPBOHA-
ManpHo Haxoaumucs B DV, B Mmoment '’ Gyayr naxoaursesa B DV,
X0TA, BepOATHO, He Bce. (CmcTeMB, HaXOAUBIOWECH IePBOHA-
yaapHe B DV', ® Mowmenty ¢’ Oyayr saHumMaTh §asoBHIil
00beM TOYHO TaKoOil ke BeJMYHHE, Kak BHauade. Ho ®TOT
o6bem, BeposATHO, OymeT pacmpefelcH MEMAYy OYeHb OOJNBIINM
uHueIoM daeMeHToB DV, Ha KOTODHIe MBI PasflesIHIN MOJHEIL $azo-
Bhit 0o0BeM. Ecom oro He Tak, To M MomeM, Boobme TroBops,
B3ATH OoJree mosgHee BPEMsi, MPU KOTOPOM 3TO OYAET MMETh MecTo.
Uckmouennsa 6yayT nMeTs MeCTO HAMA CNeNUaJbHHX BaKOHOB
ABMAGHUS, M Mbl .OIDaHHYMBAEMCH CJIYYacM, KOTOPHI BHOJIHE
MO}HO HasBaTh 00muM. Jlume oueHb HEGOIBIIAA YACTH CHCTEM,
HCPBOHAYANBHO HaxomusmuXegd B DV’, oxaskercd K MOMEHTY
t"" B DV'’, a cucteMul, HaXOAAMMecs K dTOMY MoMenty B DV'’,
1IEDBOHAYAIBLHO OB pacnpejieeHEl 10 0YeHb GOJbIIOMY 4HCILy
saemeHToB DV.

Jlaa Hamreil mesn ¢ yIecTBeHHO BHACHNTH 3HAUCHNC v), TIOKA3a-
Teqs1 §aszoBoii BepoATHOCTH B dremente DV’ B momeHnT t'’. B roit
yactn DV’’, woTopasd 3aHATA cUCTEMAMU, HAXONHBIINMHACHA B MO-
meHT ¢ B DV’, sHaueHue v OAMHAKOBO ¢ 3HaueHHeM ero B DV’
B MOMCHT !’ , xKoTopoe Ml Hazosem 7v'. B uwacrax DV'’, sams-
THX CHCTE€MAaMH, KOTOPHE InpH !’ HAXOAWMIANCH B DIEMEHTAX,
oueHb Oam3kmx x® DV’', MB MOMEM TPeANOIOMHUTH 3HA-
YeHHe 7 BechMa MaJI0 OTJIMYHHM OT 7'. ME He MomeM IMoI0MKATH
»T0 nas vacreit DV'’, 3aHATHX cMcTEMaMH, KOTOPHE Opu ¢ HAXO-
JAMIHCH B DIAGMEHTAX, oTAaTeHHuX or DV'. Ham mymHo, ciejo-
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BaTeJbHO, IOJNYYATH HEKOTOPOE NpejcTaBiIeHue o npupone $aso-
Boro obsema, 3aHATOro npm £’ cumcreMaMu, KoTopeie npm &'’ 3a-
HumawTt DV'’. AHajuTugecKu 3Ta mpodieMa TOKAECTBEHHA ¢ Ha-
XomaeHneM o0beMa, 3aHATOr0 npu i’ cHCcTEMaMM, KOTOpPHE IPH
¢’ saummagn DV’ . Ho cucremsr 8 DV'’, memanivie Ha Toii K€ mPaAck-
mMopuu, YTO U NEPBOHAYAIHLHO PACCMOTPEHHA CUCTEMA, OYEBUHO,
npubuau B DV’' mouru B OFHO M TO e BPEMA U JOJHHHI OHIIM
noKkuHyTH DV’ 1mouTn B OJHO M TO 3Ke BpeMd, a CJeJ0BATeJbHO,
upu ¢’ oHH Haxopuiauch B mad BOaman DV’'. Mwu momkeMm, cieno-
BATEIBHO, IPUHATH AJIA BTUX cucTeM 3HaueHue n'. CymecTBeHHO
TO jHe caMoe CIPaBeAInBO Aad cucTeM B DV’ | jemamux Ha TPaeK-
TOPUAX, OYEHb OJIM3KNX K yie paccMorpeHHoit. Opmako, adas
TpaexkTopmii, mpoxomAmux gepes DV’ m DV'', HO He CTOIb
6IM3KO K IIePBO TPAEKTOPHAM,, MBI HE MOKEM II0JIOKUTH, 9TO BpeM4,
Tpedylomeecs piaA npoxomaeHus or DV’ w DV'’, nouaru TO 3Ke,
YTO W [JA mepsoii TpaexkTopmu. PasHocTh TpeOyeMHX BpeMeH
MosKeT OHTH Majia B CpaBHeHUH ¢ &'’ —I', HO MOCKOJIBKY 9TOT
MHTEPBAJI MOKET OHTH CKOJb YrOKHO BEIUK, TO BO3MOKHOE
3HAuUeHWe PA3HOCTH BpeMEeH JJd PpAasJMYHBIX OyTeil He umMeer
npepaea.

Ecan mp1 uMeeM ciydail cTaTHCTHIECKOI0 PaBHOBECHUdA, 3HaUe-
Hue 7 6ymeT HOCTOAHHBIM HA JI000M NyTH, U €CIN BCe TPAEKTOPHN,
npoxonamue epes DV’’, upoxopar Taw:xe uepes DV’ nam oxoIo
Hero, To 3Ha4YeHHe 7 mo Bcemy diaemeHTy DV'’ mano orauvaercs
ot 1’'. Ho ecaim B paccMarpusBaeMoM CJydae CTATHCTHYECKOE PaB-
HoBecue He MMEeeT MECTa, MEl He MOKEeM BHIBeCTH mojpodHoro sa-
KII0YeHnd,

EpnncTBeHHHII BHIBOJ, KOTODHIT MBI MOKEM CJeJaThb [JIs
cooTBeTcTByMOUEeH ¢’ ass cucreM, KoTophie npu i’ HaXOmATCH
B DV’',—5T0 TO, 4TO OHN HAXORATCH NMPUGIU3NTETHHO HA TOI e
TPAEKTOPHM. '

Ecan mer nmpoussejeM Temeps HOBOE ONpEjiCIeHHE II0Ka3aTe-
Jeit BepoATHOCTH a3kl B MOMEHT &'/, mOJNbBYACh [IA 9TOH NEJH
snemedTamu DV, T. e. ecam M paspeaum uncJo cuetem B DV,
HanpuMep, HA OJHOe YHMCIO0 CHCTEM, A TAKKe Ha (a3oBHil 00BeM
9JIeMEHTa, U BO3bMEM JOTrapudM MOJYyYEeHHOr0 YacTHOI'O, MbI IIO-
JIY9UM UHCJI0, KOTOPOE MEHbIIe CPeJHero 3HAYeHUHd 7 [JJIA CUCTEM
B DV’’, cooTBeTrcTBYWOIEr0 MX pacipejeneHun no ¢asaMm B
moment ¢’ *), CrenoBaTeIBHO, cpeHEe 3HAYSHYE 1 I BCEI'0 aHCAM-
06as cmcTeM, COOTBCTCTBYIOLIEE pacmpepeseHuo npu i, Oyner
MEHBIIC, YeM cPejiHee 3HaueHNe, COOTBeTC TBYIoNee PacnpeeeHnio
nmpu 1,

M= He joqkHBL 3a0BIBATH, uTO 3TO o0wmiEe NPABHJIO JOMY-
CRaeT MCeKIoYeHUA. Tarue NCRIOYCHUAS UMEIOT MECTO B CJIYy4Yasx,

*) Cm. raaBy X1, reopema IX.
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B KOTODHIX 38KOHBI J|BI;REHUA TAKOBH, UYTO CHCTEMH, MAJO OTJIH-
salomunecs nmo (ase, Bcerga OymyT Mamo OTIMYATHCA MmO dase.

HeoGxonmmo ormeTuTs cieayiomee: XOTA 0 cpeHeM IOKa3a-
TeJjle BEPOATHOCTH W MOKHO B HEKOTOPOM CMEICJIE CKA3aTh, 4TO
B KaKOIi-1n00 MOMEHT BpEMEHH OH MMCET MEHbIIee 3HaueHue, yem
B APYroif MOMEHT, OfHAaKO, OoJbloee 3HAYEeHHEe NOKA3aTeNdA He-
0053aTeILHO  JIOJIHHO COOTBETCTBOBATH NPEAIIECTBYOMEMY MO-
MEHTY.

Ilycrs mans momenta ¢’ 3apgaHo pacupenesaeHue, He COOTBET-
CTBYIOIIEe CTATHCTUYECKOMY PaBHOEECHIO, U pacnpejeseHue B 60-
Jee DaHHWt MoMeHT !’ ompepedleHo Kak pacmpeacieHue, obpa-
30BAHHOE COOTBETCTBYIOMNMM (asamu. Ecan me Oymem Temeph
YBEIWYNBATH MHTEPBAN, OCTapdAA ¢’ (JuxcHpoBaHHEM m Oeps
t”" Bce Gomee m GoJsiee paHHIM, TO pacmpejesenne npu t’’ 6Gyner,
BOOOWE TOBOPA, NPHOIMKATECH K HEKOTOPOMY HpefeIbHOMY
pacupeseseHnio, HaXOAAMEMYCH B CTATHCTHYCCKOM PaBHOBECHN.

CymecTseHHBIM B NOKOGHEIX cJIydasX ABIACTCH PasiImyme
MEHY ONpeNesieHHHM PacupeaeseHneM B Karoii-mu6o onpemeneH-
HBEII MOMEHT W TNPEJeJIOM, K KOTODOMY CTDPEMHUTCHA MEPEeMEeHHOe
pacnpejsiesieHne, KOrjia PaccMaTPUBAEMbIt MOMEHT HEOIDaHUYEHHO
llepeBUTraeTc A BOEPe] HJIU HAsaj BO BpeMeHu*),

Ho xoTa no oTHOmEHMIO K MaTeMAaTHYECKAM (UKIASAM PAa3Jin-
qMe MeAy NPEJUIECTBYOIUMH M HOCIEAYOMUMH COOHTHAMI
1 MOZKET ABJATHCA HECYIIeCTBEHHEIM, 10 OTHOMICHUIO K COOHTHAM
peampHOro Mupa fiesio obcTonT coBsepuieHHo mHade. He caemyer
3a0BIBaTh, WILTIOCT PAPY S NPU IOMOIH HAIMX aHcaMGJIeil BepoAT-
HOCTH COORITHIT PeaJbHOTO MHPA, YTO, XOTA BEPOATHOCTH IOCIE-
AYOIWAX cOORTHIT 329aCTYI0 MOI'YT GHTh OmpejiesleHbl W3 BEPOAT-
HOCTEl NpeUecTBYINUX CcOOHTHIf, ML B PEIKUX CIy4aAX
BEPOATHOCTH I PCAIIECTBYIOIMX COOBITUH BOSMOMKHO OIPEEINTD M3
BepOATHCCTeH mocaenyomux, nbo aumse PEAKO MH MOKEM OKa3aTh-
CA BIPaBe MCKJIOYATH U3 PACCMOTPEHHUA NPEAUIecTBYOIYI0 BePo-
ATHOCTH GoJslee PAHHUX COOHITHIL.

JlocToitHO BHUMAHMfA, 9YTO NPOMIBOJBHO BHOPATH CHCTEMY
u3 aHcambja B MOMEHT, NPOM3BOJNLHO BHIGDAHHEIT H3 uMCI2
HECKOJBKUX 38aHHBIX MOMEHTOB ¢’, £’/ ..., 3HAUNT NMPAKTAYECKY
TO e caMOe, YTO NPOM3BOJBLHO BHOpaTh cucremy U3 aHcamOmd,
COCTaBJEHHOI0 H3 BCEX CHCTEM AAHHOrO aHcam0iasa B mX ¢asax
AJIA MOMEHTa &', BMecTe ¢ TeMH ;K€ CaMBHIMU CHCTeMaMHu B HX da-
8ax pasa momenta t’’, m r. 1. ITo Teopeme VIII raasm X1 B momy-

*) C 3THM MOMKHO CPaBHUTbh KUHEMATUYECKM i1 TPIOH3M, COINIACHO KOTOPOMY »
€CJIA JIB€ TOYKHU ABHHYTCH C HOCTOAHHBIMH CKOpOCTAMU (e MHCTBEHHBIM MCHKIIIO-
YeHuneM fABJIAETCA cny‘laﬂ, B KOTOPOM OTHOCHUTEJIbHOE ABUKEHUe paBHO HyJHO).
TO UX Baamtmoe paccTofdnue B mo0oit onpenenenmﬂﬁ MOMEHT MeHbllle, YeM DpH:

=00 WA {=— on.
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4eHHOM TAaKUM 00pasoM aHcambjie CpefHMIl II0OKAa3aTesjb BEPOAT-
HocTH OymeT MeHbINe, yeM B JaHHOM aHcam0je BO BceX cJayyasx,
KpPOMe CJIy4as, KOTqa pacmpejesaeHne aHHOro aHcamM0JIA B MOMEH-
T ¢, t'’,... opmEarkoBo. CaemosarTenbHo, dobad HeompeseleH-
HOCTh MOMEHTA BDEMEHH, B KOTODHI MH NPOU3BOAUM IPOH3BOJb-
Huit BHGOpD cHucTeMb U3 aHCAMOJA, NPHBOJUT [PAKTHICCKU
K YMEHBUICHUIO CPeAHEr0 HOKazaTejs aHcamM0aA, M3 KOTOPOro
MOJKHO TPE/IOJOKATh BHODaHHOUl CHcTeMy, €CHH TOJbBKO JaH-
HUil aHcamO;ap He HAXOAUTCHA B CTATHCTHYECKOM DABHOBECHH.



FTJABA XHI

BIHAHKE PA3JIHYHBIX IIPOOECCOB HA AHCAMB.L
CHCTEM

B nmocaepHeit raase ¥ B raase 1 MB paccMOTpesn M3MEHCHHA,
NPOMCXOJiALINE ¢ TeYeHNEeM BpeMeHH B aHcaM0Je M30JMpoBaHHH X
cucteM. IlepeifieM Tenepsr K paccMOTPEHNIO W3MEHEHMmil, NPOHC-
XonAmux B aHcam0iae cucTeM, MOABEP;KEHHOM BHEIIHEM BJIMA-
HHAM. OTH BHEIIHHE BJIMAHWA OHBAIT JBYX BUJOB—HM3MEHCHUA.
KOODAMHAT, HA3BAHHHX HAMHN 6HeWHuUMuU, u jgeiicTBmag APYyrux
aHcamOuxeit cucteM. CyiecTBeHHOe pasimuye Me:KAy STHMM JBY-
MfA BI{aM¥ BIAAHAIL COCTONUT B TOM, UTO T€JIa, K KOTOPHIM OTHOCATC A
BHEIIHWE KOOPAMHATH, He pacnpefeleHH 10 $asam, TOTAA KK
B ciIydae B3aWMOJeiicTBUA cHoTeM ABYX aHcaMmOdeil MBI JOJHHBL
CIUTaThCA C T€M, 9T0 00a aHcambaa pacnpeneaeHH no daszam. Jasa
TOro YTOOH ONpeReNnT: JAeilcTBME, MPOM3BeeHHOe Ha aHcaMO:1sb,
ABJIAOIMNICA TIaBHEM IPEAMETOM HAIIero BHAMAHMAA, ME {OJK-
HH, CJe0BaTeJIbHO, PACCMOTPETh OT[eJIbHEe 3HAUYCHUA KOOPHAM-
HAT, HA3BAaHHHX HAMH BHEWIHMMH, M OecKOHEYHOe MHOKECTBO
3HAYEeHN1 BHYTPEHHOX KOODAMHAT KaKOro-Jmbo ApPYyroro aHcam-
0s1A, B3aNMOREHCTBIE ¢ KOTOPHIM NMeeT MeCTO.

WHBIME coBaMM, €CJIM PaccMATPUBATH NPEAMET ¢ APYroii
TOYKH 3DEHUA, B3aMMOJAEHCTBHE MeHKAY KaKOI-anb0 HmpomsBOIb-
HOil cmcTeMoii aHcaM0aA 1 TeJamu, KOTODHE MPEACTaBICHBI
BHEIIHNMY KOODANHATAMH, €CTh B3aNMOJeiicTBAE MCHAY CHCTEMOid,
He BOOJIHE OIpefieJIeHHoit B oTHOmeHn” §as, M cHcTeMoli, BIOJIHE o
(dasaM ompenescHHOIl; HAIDOTUB, B3ANMOJEIiCTBIE MEMIY ABYMA
KAKUMA-JI100 NPON3BOILHHMI CHCTEMAMH , TPIHAIEKAIIMMHE Pas-
JMYHEM aHCaMOJIAM, eCTh B3anMOJCilcTBHE ABYX CUCTeM, He BIOIHE
onpefeNeHHHX B OTHomeHum (as *).

ME1 DpeAnoIo UM, YTO aHC aMOIIl, KOTOPHE MbI paccma'rpnaaeu,
‘pacnpenesdeHH mo asaM TaK, KaK 9TO ONICAHO B raase 1, u mpej-
¢TaBJIEHH TPU TOMOIIA 0603Haqenm”1 TOit sKe T'JIaBH, B ocoGeHHOCTH

*) Ilpn panbHelimieM DA3BUTHM NMPEAMETA MLl YBUAMM, UTO Br0 pasiauyme
COOTBETCTBYET B TEPMOJAWH AMHKE PAaSIHUMI0 MEHAY MEeXaHMUeCKMM M TepMu -
YeCKHM HeHCTBMEM.
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[IOCPECTBOM TOKAa3aTedd (a3oBO BepOATHOCTH 7. BosmoskHH,
€Je[0BaTeJbHO, 2 n He3aBACUMEIX H3MeHeHNit (a3, coCTaBIA0MINX
paccmarpuBaeMee ancambian. Ilpu aToM mceraoganTea ancam6an,
10A00HbE MHKPOKAHOHMYECKHM, B KOTODHIX 9HEDPIHA MOCTOAHHA
U, CJIe0BATEILHO, BO3MOMKHO TOIBKO 2 n—1 HezaBucuMoe m3MeHe-
Hue $asz. ITo OrpaHAYCHNE KAMETCS HeoOXOAMMHM B IEIAX 00my-
HOCTH paccy:aeHnii. XoTsA MBI 1 MOKEM IIPEACTABATE cefe MUKPO-
KaHOHWYEeCKUil aHcaM0ib, CYIECTBYOMINE HeonpexeIeHHo [O0JTro,
Oynyud n30JINPOBAHHEIM OT BHEINHNUX BINAHMIL, HO feiicTBHE DTHX
BINAHMIL, BOOOIE TOBOPS, CKA3aJ0Ch OH B HADYUIEHWH OJHOPOA-
HocTH sHeprunm B aHcamOae. Boxee Toro, mocKoIbKYy MHKDOKaHC-
HUYeCKUii aHcaMOIb MOMKHO DPAcCMATPMBATH KAK INPEAeJIbHEIT
caydail aHcamGueit Tuma, onmcaHHoro B raase | (m sTo—O6ouee
yeM OfHUM cmoco0OM, KaK MOKA38HO B TiaBe X), UCKIOUYEHHC
ABJIAETCA cKopee YOPMAIBHLIM, & He peasbHBIM, Tak Kar JI00He
cBOifcTBA, NpPUCYUIVE MIKPOKAHOHNYECKOMY aHcAamOmi0, Jerro
BHIBECTH U3 CBOIiCcTB aHcamOaeit Taassl 1, KOTOPHE MOHHO B HEKO-
TOPOM CMBICIIE CYNTATH NPECT ABIIOMUMY Hanboree oOmuii ¢ ryqaii.

Paccmorpum cHa4ajia BIMAHHUE M3MeHEHUd BHEIIHUX KOODAH-
HaT. MH y:e BMeJd ciIydail paccMaTpHMBaATh STH BEJINUYBHH KK
nepeMeHHHEe npI AuddepeHnnpoBaHNT HEKOTOPDHX yPaBHeHnit, oT-
HOCAMUXCA K aH>aM0JIAM, pacupeesleHHHM COTIacHO HEKOTODHIM
33KOHAM, HA3BAHHHIM HAMHN KAHOHNYECKVUMH NN MUKPOKAHOHH-
4ecCKAMU. JTO M3MEeHEeHHMe BHEINHUX KOOD/JAWHAT, OJHARO, JWIIL
3aCTaBIANO HAC NeDeHecTH Halle BHUMAaHNe OT aHcam0bus ¢ onpene-
JIEHHHIMY 3HAYEHUAMH BHENIHNX KOODAWHAT U PAacmpepeseHHOro
no ¢aszaM corIacHO KaroMy-iambo obuemy 3aKOHY, 3aBHCHAIEMY
OT 9TMX 3HAYEHUIT, HA APYroil aHcaMOJb ¢ OTINYHHIMA 3HAYCHUAMN
BHEIIHAX KOODPAWHAT M ¢ N3MEHEHHHM B COOTBETCTBHUHN C DTHMHI
3HAYEHNAMH DacnpepeeHueM.

IIpenmerom Hamero nccie0BaHNA AOMKEH TenePh ABUTLCA -
(eKT, KOTOPHIL B IeficTBATEIPHOCTH Oy €T HIMETH MECTO C TeueHHeM
BpeMeHN B aHcam0ie cmcTeM, B KOTODOM BHENIHWE KOODAMHATHI
N3MEHSIOTCA NPom3BoIbHEIM oOpasom. Ilpemmomoskum cHauvadma,
4TO HTH KOODAWHATH M3MEHAIOTCA BHE33NHO B ONpEeAeJeHHHI
MOMEHT, & 710 9TOT'0 MOMEHTA, TAK sKe KaK M I10cJe Hero, 0CTaoTCA
nmocTogHHEMH. U3 ompefeseHNnsa BHEUIHUX KOODAWHAT CIERyeT,
YTO W3MEHEHNe B MOMEHT, KOIJa OHO MMeeT MecTo, He BIWAET Ha
dasy Hu ofiHOIt cucTemsl an:ambaa. CregoBaTenbHO, OHO He M3Me-
HseT II0KA3aTeA BeDOATHOCTU Qa3Hl 1 HU OJ{HOIT CUCTeMbI NN CPef-

Hero 3HaYeHNA I0Ka3aTeJd " B 9TOT MOMEHT. VI ecaii 5T Be IMIMHEL
OBITH IIOCTOAHHH BO BPEMEHM KAaK /[0 U3MEHEHN BHEIIHUX KOOD-
ANHAT, TAK U [I0CJIE DTOT0 W3MEHEHUs, TO NX IOCTOAHCTBO BO BpC-
MEHHN He HapymIaeTcd W 9TUM HM3MeHeHHeM. [leiicTBHUTENbHO, U
TOKA3aTEJbCTBE COXPAHEHUA BePOATHOCTH a3kl B raase 1 mame-
HeHMe BHOITHNX KOOPAWHAT He OBIIIO MCKIIOYEHO.
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OpHaxo, N3MEHeHIe BHENIHUX KOOAMHAT, BOOG11(e TOBOPS, HAPY--
113eT CYIIeCTBOBABINEe [0 HETO COCTOAHME CTATHCTUYECKOrO PAB-
qosecus. 1160, XoTd 0HO M He M3MeHAeT (B HAYAJbLHEIA MOMEHT)
pacnpesiesieHns no dazam, OHO BIAMAET HA yCJIOBUE, HEOOXOMMOE
11 PaBHOBECHA. JTO ycJIOBHE, KAK MHl BUAEJW B I'iase 1V, Tpe-
GyeT, 4To0H MOKazare]b BePOATHOCTH (AasH ABIAICSA QYHKuMe
pasul, MOCTOAHHOIL BO BpeMEHHU JIA ABMRyIuxc A cucreM. Ho usme--
HeHNe BHEIMHNX KOOPAWHAT, CONPOBOKNAEMOC M3MeHeHHeM CHJI,
leficTBYOINX HA CUCTEME, M3MEHNAT IIPUPONY IOCTOAHHEIX BO BPe-
veHu ¢aszoBux $ynrumii. CregosarensHo, $azoBoe pacnpesede-
Hpe, ABIABIIEECH A cTapDHX 3HAUYEHHII BHEMIHUX KOOPAHMHAT
pacmpejeseHueM CTaTHCTAYCCKOI'0 DaBHOBecHs, He OypeT yike
TAaKOBEIM [JIA HOBHX B3HAYEHUIi.

Ho mmb1 Busiesin B mocrepHeii raase, yTo Korja asosoe pacipe-
/leleHNe He ABJACTCA pacmpefielleHHeM CTAaTHCTHIECKOTO PaBHO-
Becus, aHcamOib cumcTeM MomeT m, BooOme roBopd, FOMKEH,
coycTa Oolee MM MeHee FOJTHM NMPOMEMKYTOKR BDPEMEHH, IPHTTH
K COCTOAHNIO, KOTOPOe MO®HO PaccMaTPHBATh, ecan npeHeOpeds.
BECHMA MAJEIMM Pa3INInAMHA B $a3axX, KaK COCTOAHUE CTATHCTH-
YECKOI'0 DABHOBECHHA, U B KOTODPOM, cJIe0BATEIbHO, cPefHee 3HA-

YEHIEe II0KAa3aTeNsa v MEHbIIe, YeM B NI€PBOHAYAIBHOM. O‘IGBIAILHO,
¢JIeI0BaTEJIPHO, 4YTO M3MEHEHHUE BHEIMHIX KOOpAUHAT, Hapymas
PaBHOBECHOC C¢OCTOSAHNE, MOMET KOCBCHHBIM 06p330M BBEI3BATE.

ymeHbueHue (110 kpaiiHeil Mepe B 13BECTHOM CMBICJE) BeJIMINHE 7.

Ho ecam mameHeHne BHEIIHWX KOOPAMHAT OYEHb MAJO0, TO:
H3MEeHeHNe pacnpefeleHVA, HE0OXOQUMOro JJd PAaBHOBECHH,
00muHO Oyner, BooOmE TOBOPH, TAKAE COOTBETCTBEHHO MAIbiN.
IloaTomy mepBoHaYambHOe pacmpeneseHne 10 $azaM, MOCKOIbKY
OHO MAaJI0O OTJIMYAeTCA OT PacupejeseHHs, KOTOPoe HaXOAuIorh
OB B CTATHCTHYECKOM PABHOBCCHN IIPH HOBHIX 3HAUCHUAX BHEL-

HUX KOOPAMHAT, MOKHO NPEANOJOKUTH HMENI[UM 3HAadYeHune 7,
OTJIMYAOMeeCA HA MAJIYI0 BEJINYNHY BTOpPOro HMOPAAKA OT MMHU-
MQJIBPHOT'O 3HAYEHUS, XaPAKTEPU3YIOIIET0 CcOCTOAHME CTaTH(TH-
YCCKOI'0 DABHOBECMSA. Y MEHBIIEHUE CPEANero moxasareisd, MOdy-
"amiieecss ¢ TeYeHNeM BPEMCHH B PE3yJbTare O4eHb MAJOro U3Me-
HEHNs BHEIIHUX KOOPAMHAT, He MOMKCT IPEeBHICHTH 9TOil Manoii
BeJINYUHE BTOPOT0 TNOPAAKA.

Tarum 00pasom, ecin U3MEHEHUE BHCIIHUX KOOPAMHAT aHCAM-
6i1d, MePBOHAYAILHO HAXOJAMETOCH B CTATHCTHYCCKOM paBHOBEC-
1, COCTOUT M3 NOCJIeOBATEJILHHIX OY€Hb MAJIBIX H3MEHCHUI, Pas-
JI€JIEHHHX BechMa 0OJbIIIMU TIPOMEKYTKAMI BPEMeHH, B TEUEeHUE
KOTOPHX BO3MYIIEHHSA CTATHUCTHUYECKOTO PAaBHOBECUA 3aMETHO
CTJIasKUBAIOTC A, TO OKOHYATEJILHOE yYMEHBIIEHUE CPEefHCI0 HOKA34-
TEJIA BePOATHOCTH OyneT, BooGmie TOBOPSA, HE3HAYUTEJbHO, XOTH
CYMMapHOG U3MEHEHHNe BHEIIHWX KOOPAMHAT MOeT OHThb 007ib-
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mum. ToT e caMulif' pesyJabTar NOJydurcs, €CJIH WM3MEHEHHC
BHEIIHUX KOOPAMHAT NPOMCXOANT HENPEePHBHO, HO MOCTATOUYHO
MeJJIeHHO.

HJamxe B Tex caywasx, rje TeHAGHIUS K BOCCTAHOBIEHUIO
¢TATHCTUYECKOTO PABHOBECHMA 110 HCTEYOHNHA BDEMEHH OTCYTCTBYeT,
U3MeHeHHe BHEIIHUX KOODJAMHAT, KOTOPOE CONMPOBOMAAIOCH OH,
€CJM OB OHO HPOU3OULIO B TEUEHUE KOPOTKOT'0 IPOMEIKYTKA BpeMe-
HH, 3HAYUTEJIHbHHM HapYIIeHNEM ¢YIecTBOBABIIEr0 Hmepe] HAM CO-
¢GTOAHNA PABHOBECHUS, MOLET, €CJIM OHO PACIPEAeJIeHO Ha JOCTATOY-
110 oaroe BpeMs, He BH3BATh 3aMETHOI'0 HADYUIEHUA CTATHCTHYC-
CROT'0 DaBHOBeCUA.

Tar, Hanpnmep, nycTh, B ciydae TpeX creneHeil csobopsl,
CUCTEMaMHI ABJAITCA TAMKEIbE TOUKY, NOABEIIeHHEE HA YIPYTAX,
JIMIIeHHBIX MAcCHl HATAX, M NYcTh aHcaMOmb pacnpefeseH mo
$azam ¢ HIOTHOCTHIO, NPOMOPIMOHAIBHON HEKOTOPOIl (yHKIUM
YHEPrud, U, cJAeJ0BATEILHO, HAXOAWTCA B CTATHCTUYECKOM PasB-
HopecuH. B KavecTBe M3MEHEHNA BHEUIHMX KOOPAMHAT MBI MOKEM
OPUHATH F'OPUBOHTAJNbHOE ABH/KEHHWE TOYKH Imojseca. Ecim oHa
niepeABuraeTcs Ha 3aflaHHoOe DPaccTOSHNe, mOJydauieecs Hapy-
nleHue CTATUCTHYECKOI'0O PAaBHOBECUA MOMET OHITh, OYEBHUAHO,
HEGOI'DAHNYCHHO YMEHBIIEHO MYTEeM YMEHbIIEHUA CKOPOCTH TOYKH
HofBeca. JTO MMeeT MeCTO KAK B TOM CJIydae, KOI[la 3aKOH ynpyro-
¢TH HATH TAKOB, YTO MEPHOJ KoJe0aHWUA He 3aBUCHT OT 9HEePTrHH
{B aTOM ciryuae TeHJEHINA BEPHYTHCA ¢ TEUCHHEM BPEMEHH K CTAa-
THUCTUYECKOMY DABHOBECHIO OTCYTCTBYET), TAK 1 B OoJee 00mieM ¢IiIy-
4ae, KOIJIa MMeeTcs TeHJeHUUd K CTATHCTHIECKOMY PABHOBECHUIO.

Caenymomue paccy:AeHHA JAOKHEL IIOKA3aTh, YTO, BOOOILE
T0BOPA, HedTo noAo0HOe OyAeT UMETh MECTO,

Mo ompepiesisieM TPAeKTOPHIO KAk IOCJAEA0BATEIBHOCTH (a3,
4epes KOTOPHE CUCTEMa IPOXOANT ¢ TeYeHUEM BPeMeHN NP QUKCH-
POBAHHHIX 3HAYCHNAX BHEIMIHUX KoopauHaT. IIpn usMeHeHAN BHeI-
HUX KOODAUHAT TPACKTOPUM TaKse namMeHgTcA. Tpaexkropus gasst
€cTh TPAGKTOPHMA, K KOTOpoit npmHapxe:wmt sra Qasa. das
KaKOr'0-1u00 aHCAMOJIA CHCTEM MBL 0003HAYNM 4Yepes D, cpepuee
3Ha4YeHue $as3oBoil MIOTHOCTH HA TpaexTopuu. Ilpm sTom mpeano-
JaraeTcs, 4To MBl MM€eM MePY [JIA cPaBHeHUsd Pa3JAYHHX ydYacT-
KOB Tpaxropmu. Me pmomycTmM, 4ro Bpemsa, Tpebymwomeeca s
NPOXOMICHUA KAKOr0-In00 Y4acTHA TPACKTOPUHN, ABIACTCA €ro
Mepoii mpm ompeAeseHUH BTOrO CPEAHEro.

Nves aTo B BUAY, AOIYCTHM, 4TO HEKOTODHI aHCAMOIb HAXO-
JUTCA B CTATHCTHYECKOM PaBHoBecuu. CiaenoBaTesbHO, B KAMKIOM
auaeMente ¢asosoro ob6sema ¢aszosas maorHocTs ) paBHA ee
cpepHeit Beanmyuue no Tpaextopun D)|,. IlycTs BHEmHNE KOOpAN-
HAaTH MCHHTHBAIT BHE3aNHO Manoe mameHeHme. CraTmeTmdeckoc
‘PABHOBECWE HAPYIINTC A, N MKl He OVieM Goiablre MMETh HMOBCIONY
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D=D|,. 9ro mpounsociifer He NOTOMy, 4TO M3MeHHIOch D, HO no-
TOMY, 9TO B Pe3yabTaTe H3MEHEHUsA TDaeKTopuli mamenserca D .
OueBHIHO, 4TO €CIHN D>DIP B OJHOII YaCTH TPAEKTODHH, B APYI'HX

Y4CTAX DTOH Ke TPAEKTOPHH MEL 6vnew1 nmets D<D),,.

Ecam 6m M npegcrasmau cebe najpHeiimee mogobHoe ixe
7m3MeHeHNe BHCITHAX KOOPJAMHAT, TO MH HOJKHBI OB OB 0KAIaTH
B pesyasTare addert Toro ke pona. OpHaKO, cmocob, KOTOPHIM
BTOpOIt aerT OypeT HaTararbesa Ha NepBHil, OYAeT Pa3INYHEIM,
B 3aBUCHMOCTH OT TOT'0, IPOHCXOUT JU OH ceiffdac #e mocie nep-
BOI'0 M3MEHEHHUA HIU CIYCTSA HEeKOTODHIA NMPOMeAYTOK BPEMEeHN.
Ecan or npoucxoant Henoc pejjcTEEHHO IOCe NePBOro N3MeHeHN A,
70 B nI000M (a30BOM 9JeMEHTe, B KOTODOM IePBOE H3MEHEHHC

JIAJI0 IOJIORUTE IbHOE BHAUCHNE D——I),',,, BTODOE H3MEHeHIne [00aBHT
HOBYI0 MOJOMUTENBHYI0 BEIMYUHY K NEPBOIf MOIOMATENBHOI

BeJINYHHe, a BcoOAy, rge D— D OBI0 OTPULATEIBHO, BTOPCE
H3MeHeHue J00aBUT HOBYIO OTpHudTeJILHVIO E€INUMHY K 1ePBOil
OTPHUIATENBHON BeIMYUHE.

Ho, ecoim MBI MO 035 €M 1OCTATOUHOE BPEMA, IPEsKe YeM IPOM3-
BECTH BTOPOE M3MEHEHHe BHENIHWX KOOPJAMHAT, TAK YTO CHCTEMBI

nepeiinyT n3 $asoBOro 9vJaeMEHTa, B KOTopoM D— D| nepBoOHa-
'4aJIbHO OHIIIO NOJOKUTENLHHM, B BJIEMEHTH, B ho'ropmx OHO mep-
BOHAYAILHO OHLIO OTpI/IHaTEJIBHI:IM u Hao6op0'r TO ([HOCKOJBKY

CHMCTEeMBl NEPEHOCAT ¢ co0o#t sHaueHus D — D ;) TTOJIOFRATEIbHBIC

BHAYCHUA D——Dip, 00ycI0BIeHHEIE BTOPHIM nsmenenneu 9aCTAY-
HO HAJIOKATCA HA OTPHULATEIbHEE 3HAeHNUs, 0653 aHHEE uepBOMy
N3MeHeHMI0, 1 Hao0opor.

CaemoBaTebHO, HApPYIIEHNE CTATHCTHYECKOrO PABHOBECHUSA,
BHI3BAHHOE MAHHHEIM NI3MeHeHHeM 3HAUeHWil BHEIIHWX KOOPAUHAT,
'MOKHO BHAYMTEJHHO YMEHBIINTH, Pa3NelNB HTO H3MEHEHHE Ha
ABE 9aCcTH, OTACJCHHEIE ADYT OT APYra A0CTATOYHLIM NPOMEKYTKOM
‘BPEMEHN; JOCTATOYHHIM [JIA DTOH 1edanm OymeT mpoMesRyTOK, IO
MCTEYEeHNN KOTOPOTo ()a3s NHANBUAYAIBHEIX CHCTEM OKA3HIBAIOTCH
COBEPIIEHHO OTIMYHEIMH OT HEePBHX, TAK 4YTO BO3[eiisTBHE M3Me-
HEeHUA Ha KMy WHAMBHAYAIBHYIO cUcTeMy OyAeT PasiMdHbIM,
XOTs BO3MelicTBAE HA Bech aHCAMOJIb OCTAHETCS NPNOIH3HUTEIbH(
OfMHAKOBHM. Tax Kak yMeHbIUIeHHe HADYIIeHAsT DPAaBHOBECHUS
TyTeM PAa3feJeHUs Ha YacT¥ W3MEHEHNs BHEUIHNX KOOPAUHAT
MOKHO NIPOU3BOAUTHL OecmpejeIbHO, ME MOKEM IDHHATH Kak
-ofmee NpaBmIO, YTO, YMEHBINAA CKOPOCTH W3MEHEHHWsA BHEIIHHX
HOODAMHAT, MBI MOKEM JAOCTHYb TOTO, YTO JAHHOE H3MEHEHUC
TPOM3BENeT JHIIb OYeHb MAJI0e BO3MYIIEHHE CTATHCTUYECKOrO
PaBHOBeCHH.

Ecan M 060sHaunm uepes 4’ sHAYeHUE CPEAHErO MOKA3aTe-
<14 BEDOATHOCTH 10 U3MEHPHNA BHONTHAX KOOPANHAT, a Yepes '’ —
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SHAYEHUE €er'0 Nocjde U3MEHeHNs, TO MH IOJYYHM B KaMAOM
ciaydae

KaKk UPAMOM pesyibrar H3MeHeHMA BHEHMIHUX KOOPAHHAT. ITO
HOJIOKEHKE MOKHO CPABHUTH ¢ TePMOAMHAMUYECKOH TeopeMoit,
COTJIaCHO KOTOPOil BHTPONMA Teja He MOsKeT OhTb YMCHBIICHA
MEXaHAYecKNM (B OTJINYHE OT TEHIOBOr'0) AeiicTBHeM *).

Ecanm Mm umeem (npuOINKEHHO) CTATHCTHYSCKOE PABHOBECUE
MEy MOMEHTaMu ¢’ m ¢’ (COOTBCTCTBEHHO #’ 1 7’’), TO MHI Ii0-
JdygaeM nDPUOIMKEHHO

"l, = "’f',

YTO MOMKHO CPABHUTL ¢ TePMOANHaMHUYecKOH TeopeMmoil, coriacHo
KOTOPOIl 9HTPONNA Tejla He MOKET OHThH (3aMETHO) W3MEHEHa
MEXAHUYECKUM BO3jeilcTBUEM, B TEYCHNE KOTOPOr0 TEJO HAaXo-
AWTCA B KaMK[IBII MOMEHT (3aMETHO) B COCTOSIHNE TePMOAMHAMUIYeE-
CKOT0 paBHOBECHUd.

ITpnbam:xeHEOro ¢TATHCTUYECKOIO0 PABHOBECHS MOKHO OOBIY-
HO JOCTUTHYTBH IIYyTe€M JOCTATOYHO MEJJeHHOI'0 M3MEHCHUA BHEII-
HUX KOODAMHAT, TOYHO TaK jKe KAK NPUOIMKEHHOTO TCPMOjK-
HAMHYECKOT0 PABHOBECHSA MOHO OOBIYHO JIOCTHTHYTH ROCTATOY-
HOHl MeJJIeHHOCTHI0 MCXAHMYECKUX Omepanmii, KOTOPHLIM IOfBEp-
raercs Te’Io.

Ilepeiinem Tenepr ® paccMmoTpeHuio sPdexTa, BHBHBAEMOIO
B agcaM0JIe cucTeM BO3JeCTBUCM IPYIUX aHcamodeit, ¢ KOTOPHIMH
OH NPHBOJUTCA B JAMHAMMYECKYIO ¢Bf3b. B opHoil M3 mpenmpay-
mux raas **) M npemcTaBuamM cede JUHAMUYECKYI0 CBA3b,
IIPOUSBOJIBHO YCTAHOBJICHHYI0 MEJKAY CHCTCMaMl [ABYX aHCaM-
Oseit. 3pech MH OymeM pPaccMaTPUBATH B3aLMOAelicTPHE MEHIY
cucTeMaMi ABYX aHcamOmell Kaw pesyabTaT MsMeHeHWA BHEIIHUX
KOODANHAT, COIPOBOKARIONEIO0CA TAKMMHI L3MEHCHUAMH BHYTDPCH-
HUX KOOPAWHAT, KOTOpHE IPUBOJAT CHCTEMH 00OMX aHcamOuaeil
B chepy B3anMHOrO AeiicTBLA.

Bravame MBI IpeQfIONIOKEM, YTO NMEIOTCA [ABA OTAEIBHHIX
ancambaa cmcreM F, m E,. UYucao cremeneil cBoCoan cucreMm
B o0omx amcamO0mfiX O0O0BHAUNM COOTBETCTBEHHO ueCpes N, U N,
a Koo{pmuueHTH BepOATHOCTH depes en m e, Jlamee, MH MOKeM
paccMaTpUBATh NMPON3BOABHYI0 CHCTEMY IIePBOIO aHCAMOJA, KOM-
OMHHPOBAHHYIO ¢ IIPOM3BONBHON CucTEMOll BTOPOro, Kak 00pa-
3yloune eNEHYI0 CHCTeMY € 1, N, CTEIeHAMH CBOOOMHL. Pac-
cMoTpuM amcaMGap F|, moaydvawoupiica B pesyabTaTe TAKOro

*) CooTBeTCTBME, HA KOTOPOE MBI 00pallaeM BHHMAHHE HYUTATENA, HMEET
MeCTO MEeAY—T; U YHTponueil 1 memay 0 u TeMneparypoi.
**) Cwm, raaBy 1V, orp. 46.
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HKOMOHHAPOBAHAA KaR0H CHCTEMEHl NMEPBOr0 aHcamOus ¢ KampoH
CHCTEMOIl BTOPOrO.

B navanbHEE MOMeHT, KOTODHIH MH OTINYNM OAHWUM INTPHXOM,
wosppunuent seposaTHOCTH JMI060H (Pass KOMOHMHUDOBAHHEIX CH-
CTeM, OYeBHIHO, paBeH IIPOU3BENEHMO K0dPHINeHTOB BepOAT-
HoctH ()a3, M3 KOTODHIX OHA COCTOMT. JTO MOKHO BHIPA3WUTh
ypaBHEHUCM

enl’z’.:e”l’e"‘; (/155)
win
- s =M + M5, (455)
qTo maer

Ny =1, + 1, (457)

Cuust, crpeMAmnecs M3MEHUTh BHYTPEHHUE KOOPAUHATH KOM-
OUHUPOBAHHEIX CHUCTEM, BMECTEe ¢ CIIaMd, KOTOpPHE BO3HeHCTBYIOT
€O CTOpOHHI Ka:KAOHl M3 CICTEM HA Texa, IIpe/iCTaBIGHHLIE TaK
HA3HBAGMEIMI BHENIHUMHA KOODAHHATAMH, MOLYT OHTh BHBEJIeHH
U3 equHONl CWIOBOIl (YyHKOWH, KOTOPYI, BBATYIO ¢ OO PATHHM
BHAKOM, MBH HA30BeM IOTCHIUATBHON HHE prueil KOMOMAMPOBAHHEIX
cuereM u 0003HAYUM 4epes &,,. MH IpeAmonao:KuM, 49TO IepBOHA-
YalbHO HN ONHA M3 CHCTCM ABYX aHcambmeidi E, m E, me moma-
naerT B cdepy neificTBUA JpYyroii, Tak 4TO0 MOTEHUUMAJIbHAA DHEPrHsA
KOMOMHIPOBaHHOIl CHCTEMEI paclajaeTcsi HA JBe 9acTH, COOTBET-
cTBYyOI[HEe KOMOMHHOPYEMBIM cucreMaM mo orfexbHocTH. To e
©amMoe, O0YeBHAHO, CIIPABEAJINBO W MJISA KOHETHYCCKOH DSHEPrum
CHOMHOR KOMOMHMPOBAHHON CHCTEMHL M, CJICNOBATEIbHO, JJIA ee
TIOMHON BHEprmu. OTO MO:eT OHTH BHIDAMEHO ypaBHEHUEM

e, =z, +e,, (458)
HKOTOpOE Aaer
= (459)

HomycruM Tem:spb, 4TO ¢ TeyeHHeM BpeMeHH, Gaarofaps MBH-
FKeHOIO TeJd, MPeJCTABNCHHHX KOOPANHATAMM, KOTOpHe MH Ha-
3BATM BHEIIHAMW, CHIEI, ASiCTByOM[ue HA CHCTeMbI, a, CIek0Ba-
TEJNbHO, W WX IIOJOHeHNHA, HACTOILKO WH3MEHAITCH, YTO CHCTEMH
aHcamdaeit B, m £, momagyr B cdipy AefictBus Apyr Apyra,
7 IOCJIe TOrO, KaK Takoe B3aMMHO? BIHMAHNC IIPOAOIIKATIOCH HEKO-
TOPOE BP2MfA, IPOUCXOAUT AAIbHANIIE MBM2H2HMUE BHXIIHAX KOOP-
JMHAT — BO3MOJKHO, BO3BPAT MX K I12PBOHAYAILHEIM SHAYCHHUAM, —
KOTOpOe BHOBb BHIBOAUT CHCT2MH MABYX H2PBOHAYATLHEIX AHCAM-
6:1eit m3 c2per B3ammyoro feiictBuda. Torfa B KOHEYHEHIT MOMeHT,
OTMedeHHHI ABOMHEIMA IITpUXaMu, Ml GyleM WMeTh, Kak I B Ha-
qaJe, ~
e, =2, +¢. (460)
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Ho ans mokasareseit BepOATHOCTH Mbl AOJMMKHH HANBCATh *)

h—II “w ~n
ERAET (461)
CoobpaskeHnsa, npmsejieHHHE B IIOCHeJHCH Iiake, IOKa3ajd,
4YTO MH BIpaBe HAaIMCaTh
Tire < o (462)
M uMeeM, ciaeloBaTCIBHO,
“n —n s 7
Ny + Ny <n1 + Tigy (463)
YTO MOKHO CPaBHHTb C TePMOAMHAMHYECKON TeopeMoil, coraacHo
KOTOpPOif TemaoBON KOHTAKT ABYX TeJ MOKET YBEJIMYHTH, HO HC
MOKET YMEHBIOIUTb CYMMY MX DHTPOIMIL.
Pacemorpny B ocoGenrocT caydail, B KOTOpOM 06a Iepso-
HaYaIbHEIX aHcaMOasa OHIM KAHOHMYECKN pachpefieleHH 10 (a-

3aM ¢ cooTBeTcTBeHHHIMH MoxpyiaamMm 6, n 6,. ITo reopeme 1T}
raaBn X1 MBI mMeem mpm oroM

AR S L 4

Fao <ty i(}
Ny 0, > iy + 0, ’ )
T8 TN g AR5
Ty 0, <+ ", (16‘)}

OTKYfAa, a Tanwe n3 (463) mmeem

’ - - -
13

I P A66
0, + 6, S8, T A’ (466)
HIH
- -7 " -
21T By 467
8, A, =0. (46/)

Ecan mbt odosHaumm uepes W cpepnion pabory, mpousBo-
AAMYI0 KOMOMHWPOBAHHOM crcTeMoif HaJ BHENIHMMH TeJIAMM, MBI
NOTY9NM B3 NPHUHIANA COXPAHEHHS HHEpPrun

pV::sllz—sn.—_—sl 1+' "3 . (468)
Ho ecan W mHesmawnmTembHO, MBI mMeeM
r . T “w /4 .
g e = —(32-32) (469)

n (467) moxassiBaeT, YTO aHeaMOab, KOTOpHI nMeer OGOIBIIMI
MOAYAb, ROMKEH TePATb 2HEPrHio. DTOT PeBYIABTAT MOKHO CPaB-
HATB C TepPMOJMHAMHMYECKHM IPHHLMIIOM, COIJI&CHO KOTOPOMY,
KOrAa fBa Tela PAa3aNUHOM TeMImepaTypH IpUBeJEHH B COIpH-
KOCHOBeHHE, TeJ0, mMewniee 00iJee BHICOKYIO TeMIepaTypy, Oyder
TePATh HHEPrAIo,

* Car. raaBy XI, reopema VII,
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[onycruM, naiee, uro aHcambab £, mepBOHAYAIBHO pacmpe-
leJleH KaHOHMYeCKM ¢ MoayixeM O, HO ocraBuM pacmpejedenue
Ipyroro ancaMbas mpom3BOIbHEIM. MBI mo;yumy Torja, ompefe-
NASA Pe3yaAbTaT MOMOGHOrO 3Ke Iporuecca,

N+ 0, <0y

— € ; “n . a”

Mo i<m+é-
Orciopa

-7 -n

RSy (470)

[}

|

ez

YTO MOHO TaKHi€ HAMIHCATL B BUHJE

- -n

»

—
€

> (471)

0

STOT pPe3ysnbTaT MOMKHO CPABHUTH C T€PMOAMHAMMYECKHM IIPHH-
IUICM, TIACAIUM: KOra Tes1o (KOoTOpoe He 00A3aTeILHO HAXC-
AUTCA B TePMOJMHAMHYECKOM PABHOBECHH) MPUBRJCHO B TEILIO-
BON KOHTAKT ¢ APYLEM TEI0M, WMMEOMIM 3aJlaHHYI0 TeMmepa-
TYPY, YBeJHYCHUC DHTPOIIY IEPBOTO TCTA He MOh¢I ObITH MCHBIIM
(anrebpamyeckn), YeM IOTe PAHHAA BTOPHIM TEJIOM TeIIOTa, fAejeH-

Hasg Ha ero remmeparypy. Ecau W Hesmaumrensuo, MBI MOmieM
HaNHCaTh

" -
1 “1

Nt g <Mh+o - (472)

Hanee, mo teopeme 1 raapm X1 peanuumna

Tt (473)

IMECT MUHUMAJbHOEC 3Ha4YeHUe, ROTAQ 81{03316515, R KOTOpoOMYy

OTHOCUTCH v, M &, PACIpeieNeH KAHOHMYECKH ¢ Moayaem 6.
Ecau ancamO0ap HMeaT nepBOHAYAIBHO HTO pacIpejeJeHue, TO
3Hak < B (472) pomKeH 6HITH MCKIOUEH. B cavMom Jexe, B 5TOM
cJIydae HeTPYMHO MOKA3aTh, 4T0 IpeAsaymne QopMyJssl, HA K-
TOpPHX ocHOBana (opmyma (472), ROMKHH BCe KMeTb 3HAR =,
Ho ecan oba ancam0Oid mepBOHAYaJbHO HE paclpefieleHBl KaHO-
HOYEeCKM C ORHUM U TeM sKe MOAYIeM, TO OpMYJH MOKABHIBAIOT,
uro BeinuuHa (473) Momer OHTH YyMEHBIICHA IpPHBe/leHHEM aH-
caMbaA, K KOTOPOMY OTHOCATCA €, W 7, B CBfASb C JAPYrnM
aHcambieM, paclpeflelleHHEIM KaHOHHYeCKH ¢ Mofyiem O,, m,
c1e/I0BATEIbHO, TIOBTOPHHIMA OII€PAUAMMA BTOT0 THIA aHCAMOmBb,
HepBOHAYANbHOE pacIpejelieHHe KOTOPOrO OHIO COBEPIIEHHO
IIPOUSBOJBHEIM, MOMKET OBIThH TPNONUHKEHHO NpUBEJeH B COCTOL-
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HAEe KAHOHMYECKOrO -pacmpefieneHusa ¢ Monyaem 6,. Msr momem
CPABHATH 3TO WONOKEHMe ¢ TepPMOAMHAMHYECKMM IPUHIAIIOM,
COIJIaCHO KOTOPOMY, TeJO, HAaYaJbHOEe TEINIOBOE COCTOSHME KOTO-
pOro BIOJHE IPOU3BOJLHO, MOMeT OHTh IPHOIMAKEHHO IpHUBE-
JIeHO B COCTOAHHME TeIJIOBOTO paBHOBECUA C JIO00H BagaHHOH
TeMIEpaTypo#t mocpeficTBOM IOBTOPHOrO IIpWBEJieHUA ero B KOH-
TAKT C APYIEMHA TEJSMH DTON TeMIepaTypH.

IpenmonomxsuM Temepb, 9TO ME HMeeM HEKOTOpPOe 9MCJIO aH-
cambaeit E,, E,, E,, ..., pacupe/ieleHHHX KaHOHUIECKA C COOT-
BercTBylOmuME MoxyasmE O, 6,, 6,, ... Ilycts B pesyusrare
naMeHeHMs BHENIHNX KoopamHar aHcambna FE, OH mpmeeleH B
ceAsb ¢ E,, n sareM cBA3k mpepsaHa. IlycTs sarem oH mpmso-
puTcsa B ¢Ba3dp ¢ E, W mycTh 3areM 9Ta CBA3b TaKKe IIpepH-
Baercda. llycts 5TOT mpomecc IpEMeHHETCA IIOCHEJOBATENBHO KO
BCeM OCTalommuMcsl aHcaMOasaM. Mul He flelaeM IIpeRmOJIOKeHAS,
KaK B HEKOTODHX IpeJHAYIUX CIyIasax, 4To pabora, cBA3aHHAA
¢ W3MEeHeHMeM BHEMIHAX KOOPAMHAT, ABJIAETCA BeJIAYAHOH, KOTO-
poit MomkHO mpenebpeus. Hamporms, Mm XoTuM paccMoTpeTh B
OCOGEHHOCTH TOT CIydaif, B KOTOPOM OHA Beamka. llpemmoiommm,
9TO B KOHEYHOM COCTOSIHME aHCamO6iad £, BHeINHHe KOOPAUHATH
BO3BpalmleHH K CBOMM HAYaJbHEIM BHAYEHHAM M 4YTO CpegHAA
SHeprms e, Ta ke, YTO M BHAYAJE.

Honrsysace mamumm oOeI9HEIMEA 0003Ha4YeHHAMHE M yIOTpeOsad
IpOCTHE W ABOitHHE MMTPUXE AJAA TOro, 9YTOGH pasIAIATL Ha-
9YaJIbHEE W KOHEYHHE SHAYEHHWd, MH IOJIYINM DOBTOPHHM IpH-
MeHeHHWEM IIPHHIANA, BHpaeHHOro (463),

R et T/ (474)
Ho no teopeme III raasm XI
> T (475)
L SR I 1
"+ 5, m+ 8, (476)
nt ek > (477)
Omona —
so €1 €y 4 ;{ o4
CH E+§:-+>E+E+§’;+.. (478)

MIN, TaK Kak

TO

(R e I el S (479)
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OGosnaumm wepes W cpenniol paboTy, HpOM3BE[EHHYIO HaJ Te-
JaM@, OpeficTaBICHHHMH BHEIIHNMM KOODANHATAMH; ME MMeeM

e,—clte,—et...=W. (480)

Ecam E,, E, n E,—e[naCTBeHHLE MMeOmuecH aHCAMOIM, TO MBI
aMeeM

81—-82 7 "
W< e, (81—51)' (481)
3amernm, 9TO coOTHOIeHNA Mesxny W, e, —e), e,—¢,, ... u O,,
6,,... B TOYHOCTA COBIAJAIOT C TeMH, KOTODHE CBABHBAIOT

B nukie KapHO HOXyu4eHHYIO paboTy, OHepPrmi0, IOTepAHHYIO
TCJIAMH, CHYAlEMH B KadecTBe HarpeBaTeleil miM OXJafmTeJei,
H UX HA4YaJbHEE TeMIepaTyphl.

Or umTaTens He yCKOJb3HET, YTO XOTH, ¢ OJAHOM CTOPOHH, pe-
ampHOE BHIMOJHEHHE ONVCAHHHX 3/1eCh OIepanuil HaXOJuTCA CoBepP-
MeHHO BHEe HAIIAX BO3MOKHOCTEl 651arofapsa HeBO3MOHKHOCTH UMETE
1eJI0 ¢ OrPOMHEIM YHCJIOM CHCTeM, ABIAIOMMAXCS NPeMETOM HALIEro
paccMOTpeHusi, Bce e, ¢ APYroii CTOPOHH, ONMCAHHLIE ONEDaIun
ABIAIOTCA HauboJee IPOCTHM B TOYHEIM CIIOCOOOM OMHUCAHUA TOro,
¢ YeM B JeHCTBUTEJLHOCTH HAM IPUXOJUTCS MMETh [eJ0 B HAmmX
OpOCTeKEX TePMOAUHAMAYECKUX ONHTaX. COCTOAHMA Tel, ¢ KOTO-
PHIMH MH HMMeeM J[eJl0, KOHeYHOo, HaM HeWsBecTHH TO4HO. To, uTo
MH 3HaeM O KaroM-jm0o Tese, MO3KHO, BOOOmEe ToOBODsi, ONACATH
HanGoJjilee TOYHHM M OPOCTHIM 00pPasoM, CKa3aB, YTO OHO BHIODaAHO
Haygauy mu3 Gosipmiero ymesa (aHcam0is) Tes, KOTODHE ONACAHES
MOJIHOCTRI0. Ecam MH OpHBEfeM 5TO TeJI0 B CBA3b C APYTOM Te-
JIOM, OTHOCHMTEJIHHO KOTOPOTO MHI MMeeM HOROOHEIM e oOpasom
OrpaHHYeHHHE CBEJEHHA, TO COCTOAHHME O0OMX TeJ ommmercs
HapuesRamuM 00pasoM Kak COCTOAHME NAPH TeJ, B3ATol m3 6oab-
moro gmeiaa (aHcamOisi) map, KOTOpHe 0OPa3oBaHH KOMOUWHEPO-
BAaHMEM KaKIOT0 TeJa NePBOTO aHCAMOIA ¢ KAKIHIM TEJIOM BTOPOTO.

Jazee, KOrga MH OPWBOJAM OfHO TEJO B TEIJIOBON KOHTAKT €
IpyraM, Hagpumep, B nukide KapHO, KOrga ME IPHBOAEM MAaCCy
KHIKOCTA B TEINIOBOM KOHTAKT ¢ KaKAM-ju0o Apyram TeaoM, OT
KGTOPOro 0OHA JAOJLIKHA MOJYYNTHh TEIJIOTY, MH MOKEM OCYIECTBATH
9TO IOCPEACTBOM JBUREHUA COCYAA, COMEPIRAMEro RETKOCTh. JTO
NBI;KEHAE MATEeMaTHdeCKH BHPAKAeTCsA W3MeHEHWEM KOODAWHAT,
OIpejieIANIIAX HOJIOMeHNe cOcyna. M mosBosmM cebe NONYCTHTH
A1 ne el TeOPETHUECKOr0 NCCIeJOBAHNA, YTO CTEHKH 3TOT0 COCY-
13 He B COCTOSHHE HOrJIOMIATH TEHJIOTY M3 JKHAKOCTA. XOTH MH
U MCKI0YaeM TOT BHUJ[ B3AHMOJEHCTBHA MEKIY IKANKOCTHIO H CO-
Aep:KamuM ee COCYAOM, KOTODHIA MH HA3HBAEM TePMHUYECKAM,
MHI, OJJHAKO, HONYCKaeM B3aMMOJIEHCTBEE, KOTOPOe MH HA3HBaeM
paboroit B 6osree Y3KOM CMEICJIE H KOTODO€ MMEeT MeCTO, KOrja
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06beM RHUAKOCTH U3MEHAeT:A B PE3yabTaTe ABMIKEHUA NOPIIHA.
9T0 coriaacyercs ¢ HaIUM IPEJII0N0KREeHNeM OTHOCUTEIbHO BHELI-
HUX KOODAUHAT, KOTOPHIC MBI MOKEM WN3MEHATH JIIOOHM nNpOM3-
BOJBHBIM 00pa3oM U KOTOpPhE B 3TOM OTHOIIEHWUM COBEpPHIEHHO
OTJMYHH OT KOOPAMHAT BTOPOT0~ aHCAMOJsA, KOTOPHIT MEL MPUBO-
ANM B CBA3B C HEPBHIM.

Korga rensora B ®KakoM-au60 TePpMONUHAMUYECKOM OIMBITE
oOMeHuBaeTcA MeMAY JRUAKOCTHIO, COCTaBJANUedl TJIapHHI Ipef-
MeT Hamero paccMOTPEHWs, U KAKMM-Iub0 ADYrUM TeJOM, OHA
B JEHCTBHTEJIBHOCTU IIOTJIONIAETCS W OTAAETCH TaKMe CTeHKAMH
€oCyQa, COofgeprKaniuMm, TakuM o6pasom, NmepeMeHHoe ee KoJude-
¢TBO. OTO, ONHAKO, fBJIACTCA HAPYHMIAOIIM OOCTOATEILCTBOM,
KOTOpPOE, BIPOYEM, MBI TOJAraeM KAKUM-JIu0O0 TYTeM ¢BegeHHHIM
10 mpeHeOpesKUMOoil BEJIWIMHH M KOTOPHIM HPHA TEOPETHYECKOM
WCCJeFOBAHNN MBI M [elicTBUTeNbHO mpeHeOperaem. B mamem
cJydae 'ME TNPEANoJaraeM CTeHKW He CIOCOOHBHIMHI MOTJIOmATh
SHEPrUMI0 WHAue, KAaK IpH ABIMKEHWUM BHEITHHX KOODAMHAT, HO
TAKUMM, YTO OHU IMO3BOJAIT CHUCTEMaM, KOTOPHE OHU COMEpIKAT,
JleiicTBOBATHL HEMOCPEICTBEHHO ofHa Ha Apyryo. CsoiicTBa BTOTO
POAA MAaTEeMATHMYECKHN BHIPAMKAIOTCHA NpeRmojodeHneM, 9ro BOIH-
30 HEKOTODOIl TMOBEpPXHOCTH, IOJOKeHUe KOTOpOil onpeesercs
HEKOTOPHMH (BHENIHNMM) KOOPAMHATAMM, YACTHIIH, OTHOC AMuecd
K MCCJIeIyeMOil CHCTeMe, MCIHITHBAOT OTTAJIKMBAHNE OT HOBEpX-
HOCTH, CTOJb OHCTPO BO3PAcTAMILNEe ¢ NPUOIMAKEHNEM K Heil, 4To
AJA mepeHoca WX CKBO3b 9Ty NOBEPXHOCTh morpeGoBasack OH
Oeckoneuno Goapiag sarpara sHeprun. OueBUAHO, YTO ABE CHCTe-
Mbl MOT'YT GHITH PasjiesieHbl IMOBEPXHOCTHIO HMIM MOBEDXHOCTAMH,
AEHCTBYIOIIVMA ¢ HAJJIERAMMEA CHJIAMH, X BCe jKe NPHOINKATECA
APYT K APYry HACTOABKO, YTOOH 0KAa3aJ10Ch BO3MOKHHIM MeXa-
HUYecKoe BO3jelicTBUE OfHOH Ha APYTyIo.



raABA XIV
HCCJAETOBAHNE TEPMOAMHAMHYECKHX AHAJIOTHI

Ecau Mpl jiemaeM HaiiTn B panmoHaIbHON MeXaHWKe alpmHop-
HOoe 000CHOBaHME TePMOANHAMMYECKUX NPAHUPIOB, MbI HOMKHEL
UCKATh MEeXAHHYECKHe OIpeflelIeHNA TeMIepaTyphl M OSHTPOMHY.
Onpenesennsie TakuM 06pasoM BeAMIMHBI JOIKHEL AOBIETBOPAT
(IpH YCTOBMAX M C OrPAHMYEHHAMH, KOTOPHE OMATH-TAKH N0J-
“RHBl OBITH BBIpasKeHbl Ha A3bIKe MeXaHNKW) AuddepeHnnamIbHOMY
YpaBHEHNIO

d:=Tdn— A da,— A,da,— .. ., (482)
the &, T m m 00603HAYAOT BHEPTHIO, TEMIEPATYPY U DHTPOIMIO
paccMaTpmuBaeMoii cucremu, a A,da,, A,da,,...— MeXaHNYECKYIO

pabory (B Gosee y3koM cMeicoe, B KOTOPOM 3TOT TEPMHH YHOT-
pebiseTcss B TepMOAMHAMHKE, T. €. MCKIIYASA TeILIOBOE B3aMMO-
JeiicTBHE), MPOM3BOAUMYIO HAJ| BHOIIHMMU TEJaMH. '

IIpu sToM mpeAmesaraeTcd, 4TO MH MOMKeM OTIMYATD B MeXa-
HUYECKUX BBIDAKeHUAX TelllIOBoe JelicTBMe ONHONW CHCTEMBI Ha
ApYry® OT pe#icTBUA, KOTOpPOe MBI HA3HBaeM MEXaHMYCCKNM B
OoJee¢ y3KOM CMBICKE, €CIU M He BO BCeX CIY4asdX, B KOTOPHIX
OHJ BBHICTYIIAIOT BMECTe, TO II0 KpaiiHeil MCpe HACTOIBKO, YTOCH
OTIMYUTE CJAy4Yail TEINIOBOTO B3amMOAENCTBMA OT CJIydaeB Mexa-
HIYEeCKOTO B3amMoneiicTsusd.

Honobnoe nuddepennnanbHoe ypaBHeHNe IpeANOIATaeT, CBE pX
TOTO, CYIIEeCTBOBAHUC KOHEYHOTO0 YPABHEHU: MeKAy &, 7 K
4y, @y, ..., PACCMAaTPMBAEMOTO KAaK OCHOBHOE [Jsi TeX CBOHCTB
CHCTEMBbI, KOTOPHIe MLl Ha3bIBAEM TepPMOAMHAMUYECKHMHU WU KOTC-
phle MOTYT OBITH Ha3BaHAI TAK II0 AHAJOIMH. ITO OCHOBHOE Te PMO-
IMHAMUYECKGE YPaBHEHUe onpefesiAeTcs OCHOBHEIM MeXaHUYeCKIM
YDaBHeHHEM, BLIP3KAOIAM DHEPTHI0 CUCTEMH B BHAE §yHKIHUM
€e UMNYJbCOB M KOODAWHAT, BMECTe ¢ TeMH BHEIIHMMM KOOPMH-
HaTamM® @,, d;, ...., KOTOPHE QUIYPHDYIOT B AMPepPeHIHaTLHOM
BHpa;KeHUN PpAOOTH, NPOM3BOANMOIL HAX BHEITHNMH TeJAMH.
Mer pomxHE HaliTM MaTeMaTHYECKME ONEPaNMM, MOCPEACTBOM
KOTODHIX OCHOBHGE TEePMOAMHAMHMYEKCE YypapHeHHe, mnpeacTa-
BJALIee c0Goil 0OOKYHO ypaBHeHUE ¢ HeGOJBIIMM YMCJIOM Hepe-
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MEHHHX, BHEBOAHUTCA W3 OCHOBHONO MEXAaHMYECKOT0 ypaBHEHHAH,
KOTOpPOE, B cJydae NDPAPOAHHX TeJ, HABJACTCA YypaBHEHAEM
¢ OFDOMHEIM YHCJIOM IEePeMeHHHIX.

Mu nomkHH Take cPOPMYIMPOBATH HA SA3SHKE MeXaHUKH
W JIOKa3aTh TO, YTO MH HA3EIBAEM TEHMEHNHUeHl TeIJOTH mepexo-
IOUTH OT cmcTeM ¢ 6OoJiee BEHICOKOIL TeMmepaTypoit k cuctemam ¢ 6o-
Jlee HNBKOl, M MOKA32aTh, YTO 9TA TEH/CHIWSA MCYE33eT [JIIA CHCTEM
¢ OAWMHAKOBO® TeMmepaTypoii.

ITo wxpaiteeit Mepe, MH ROJKHH NOKA38Th NDHW MOMOIIM anpu-
ODHOTO PACCY:K[EHNS, UTO [JIA TAKUX CHCTEM, KAK MaTepHalbHLe
Tejia, BCTpPEJaomueca HaM B OIPHEPO/e, ST COOTHONIEHUS BHINOJI-
HAIOTCA ¢ TAKUM NIPUOIMKEHMeM, 4TO ABJAITCA NPAKTUIECKH
CIPaBeIIABHIME C TOYKI 3PEHMA YEII0BEYECKUX BO3MOKHOCTEN*)
Habmonmenus. B caMom piesre, 9T0— Bce, YTO B JIeACTBUTEILHOCTH
He06X0auMO [JIA TOro, 9To0H YCTAHOBATH TEPMOAWHAMUYECKYIO
HayKky Ha anpHopHOM OocHOBaHmHU. TeM He MeHee, MH, ecTeCcTBEeH-
Ho, OymeM jKeaaTs HAHTH TOYHOE BHPAKEHAE TeX NPHUHIMIOB,
npubanKeHHEM BHPAsKeHNeM KOTOPHX ABJIAKTCH 3aKOHH TePMO-
nuHEAaMAKA. J[0CTaTOYHO O9eHb KPATKOI'0 N3 YYEHASA CTATACTAYECKHAX
CBOHCTB KOHCEPBATHBHEIX CHCTEM ¢ KOHEYHHIM YMCJIOM CTeneHei
¢B00ONH, 9TO6H Goslee MM MeHee ACHO IOKAa3aTh, 4To 0bmiue 3aKo-
HH TEPMOAUHAMEKN ABJAIOTCA IPENeJoM, K KOTopomy npubin-
#RAIOTCA TOYHEE 3QKOHH TAKWX CHCTEM, KOI'[a 9YMCJIO WX cTeneHeit
cBoOOH HEOrpAaHWYEHHO Bo3pacraeT. VM Bamada HaxoKmeHHU:A
TOYHHIX COOTHOINEHMII, B OTJi4Me OT NPUOIMKEHHEIX, AJIA CHCTEM
¢ 6OJBIINM YHCIOM CTEmeHeil ¢BOOONH HNPAKTHUIECKH ONHHAKOBX
¢ 3ajadeit HaXOKIEHUA COOTHOIIEHUIT, cCIIPaBeIIABHX I J060T0
gHMcyIa cTemeHelr ¢BOGOMHI, B OTIMYHE OT COOTHOIIEHWIT, yCTaHO-
BICHHHX Ha HMIUPAYECKOM OCHOBAHNM JAJA cHcTeM ¢ Ooabmum
49mcJoM cTemeHeir cBODOMAEI.

@®opMyIMPOBKA U {OKA3aTEIbCTBO DTAX TOYHHIX 3AKOHOB JJIfA CH-
cTeM ¢ JII0OKM KOHEUHEIM 9HCJIOM CcTeeHeil CBOOOE ABIAINCH IIaB-
HHIM IPEMeTOM IPeAHAYIUX paccy:xaennit. Onrako, HeobxoguMo
AICHO yKa3aTh, YTO XOTA Pe3yJbTaTH, MOJYJIeHHHE JJIA OTPOMHO-
TO YHCJIa cTemeHei ¢cBoOOMK, 3aMEeTHO COBIAMIAIOT ¢ OOIMIMMHM 3aKO0-
HaM¥ TEPMOAMHAMUKM, BCe jKe, KAKUM OH MHTeDeCHHM M 3HAYM-
TeJBHEM HHI OHUJIO TO COBHAfeHWe, ME €Ile JaJeKHu OT o0BAcHe-
HUA ABJEHUIl NPAPOAH IO OTHOIIEHNWIO K BTMM 3akoHaM. M6o, no
CPaBHEHHWI0 C INPHPOMAOIl, PACCMATPHWBABIIMECHA HAMU CHCTEMBI
ABJAIOTCA MAEAJNBHO NPOCTHMH. XOTHA €AWHCTBEHHOE Halle JOmy-
I[eHre 3aKJI049aeTCH B TOM, YTO MHL PaccMarpUBaeM KOHcepBa-
THBHHE CHCTEMH ¢ KOHEYHHIM 9UCJIOM CTemeHeil cBOOOMEHI, yike 3To-
ROIyIIeHUE HPEeACTABIASTC A CIANMKOM AATEKO UAYIIAM, TOCKOIBKY
AelI0 KacaeTcs NPHPONHHX Ted. fIBIeHmMA JydmcTOi TENJIOTH,

*) ¥V I'm66ca: «faculties». (IIpum. nep.)
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KOTODHE, KOHEYHO, HEe MOJKHEL OHTH ONnymeHsm HE B ORHOI
38KOHYEHHOH TEPMOJAMHAMUIECKON CHCTEME, M DIEKTPHYECKHe
ABJIEHNS, CBA3AHHHE C CONMHEHNEM ATOMOB, MOBUAMMOMY, yKa-
3E[BAIOT, 4TO TCHIIOTE32 CHCTEM ¢ KOHEYHHIM 9WCJIOM CTemeHei cBo-
GONE HeNOCTaTOYHA Jifd 00bACHEHUs CBOUCTB TeJ.

Pesyaprars: nogoOHHX HonymeHnii TaK¥e He COBNAAIOT ¢ OIH-
TOM B Kampmoit meramm. Msl momuHE Oblim OB OMHAaTh, Hanmpwu-
MeD, 4TO ABYaTOMHHII I'a3, MOCKOJBKY €ro MOKHO DPacCMaTPUBATh
HE3aBUCUMO OT fABJEHMII M3Jy94eHNAA WIN KaKMX-1mbo Apyrmx
DIIEKTPAYECKAX NPOABJIEHM, 00;1a13eT MIECTHI0 CTEHeHAMH CBO-
Oon Ha ramayio moueryay. OgHaro, nosefeHne noKo6HOrO rasa
YKa3HBaeT, HOBAJUMOMY, He GOIbIIe yeM HA MATH.

OpHaro, XOTA 9TH AABHO NPU3HAHHEE (U3UKaMu*) saTpynHe-
HUsI, DOBAAMMOMY, NP COBPEMEHHOM COCTOSHUYN HAYKH IPENAT-
CTBYIOT CHOJBKO-HUOYAb YMOBJETBOPUTEILHOMY O0BACHEHWIO
TePMOAMHAMUYECKNX ABJIEHUA B TOM BHjE, KAK OHM IIPEJCTABIA-
I0TCAA HaM NPHUPOJAOIL, Bce e HACAJbHHIN CJIy4ail cHCTEeM ¢ KOHed-
HBHIM YHACJIOM CTemeHeil c¢BOGOOH OcTaeTcs IPEAMETOM, OTHIOAH
He JNIIeHHHM TEOPETHYECKOTO MHTEPEcA W MOTYIIMM CIYKATH
yKasaTeJgeM NYTH K PasPeIIeHHWI0 ropasgo 0oJee CIORHBIX MmPO-
6ieM, mpefcTaBiIgeMux Ham npupopoi. U ecam msyuenue crarm-
CTHYECKUX CBOIICTB MOAOOHHIX CHWCTEM faeT HAaM TOYHOE BHIPA-
’ReHNe 3aKO0HOB, NPUHUMAOIINX B IPEAEIbHOM CIydae BHA Yyike
JCTAHOBJEHHHX 3aKOHOB TEPMOAWHAMHUKH, TO WHTEpec €ero Or
3TOTO TOJBKO YBEJIWIMBAETCH.

Brime Mbl onpenennan BeAUIEHY, KOTOPYIO MBI HazBaJH M00y-
dem O amcamOia cHcTeM, KAHOHWYECKHW pPACHPEfeNIEHHHX IO
fasaM, ¥ BeJINYMHY, KOTOPYI0 MH Ha3BaJH NOKA3aAmeseMm 6eposm-
Hocmu 1 Karoii-mn6o ¢asu noxobHoro ancambaa. Mu moxasaunm,
49TO MEKAY MOAYyJaeM O, BHEIHAMA KOOPAUWHATAMH 4., d,, ...,
CcpPefHEMH 1O aHCaMOJI0 3HAYEHWAMH SHEPIrEM &, MOKa3aTels
BeDOSITHOCTH 7 W BHEIHMX cui A,, A,, DPa3BABAEMHX CHCTEMaMH,
cymecTBYyeT cJienyiomee AnPdepeHONAIBHOEC yDABHEHHE:

ds =0dn— A,da,— A, da,— . .. (483)

910 ypaBHeHHWEe, ecl® Ml OTBIeYeMCA OT B3HAKA YCpPeJXHeHHd,
TOM/IeCTBEeHHO 110 opMe ¢ Te PMOAUNHAMUYECKIM ypaBHeHmeM (482),
opudeM MOAYIb © COOTBETCTBYeT TeMIeparype, a IOKa3aTelb
BEPOATHOCTH (DA3H, BI3ATHH ¢ OOPATHEIM 3HAKOM, — SHTpOIME*¥).

Mzul DOKA3adW TAKMKe, 9TO CpefHMil KBaapaT (UIIOKTyan®u e,
T. e. OTKJIOHEHAN MHAWBHAYAILHHX 3HAYEHMI OT CPEJHEro, AMecCT,
BoOOmEe TOBOPA, TOT Ke MOPAAOK BeJIWYMHH, 4YTO I obparHag
BeamupgHa 49@CIA cTemeHeit ¢BoGOAH, H, CIeOBATENIBHO, KOIAA

*) CM.B ol tzma nn, Sitzber.d. Wien. Acad., Bd. LXIII, S.418 (1871).
**) Cwm. raasy 1V, crp. 53—54.
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YMCA0 cTemeHell CBOGOAE OYEHb BEINWKO, WHAMBUAYaldbHHE 3Ha-
ueHNA HE OTIAMYUMEI [JIA YeJT0BEYeCKOTO HaOJIIONeHnss OT CpejiHMX
3Havennit *). B aroM cayuae QaOKTyanmmm v Takme NpPaKTH-
yecKH HeomyTuMH. To ke camMoe CHPaBeIVBO OTHOCUTEIHHO
QumorTyaunit BHemHNX cua A,, A,, ..., HOCKOIbKY 3TH IOCIE-
Hue ABIAIOTCA Pe3yAbTaTOM (DPAIOKTyanmit SHEpPrum, Tak 4To KOTAa
BTH CHJIBI CYUIECTBEHHO ONPEJeIeHH DHePrueil I BHEIIHAMH KOOP-
JMHATAMJ ¥ 9ACTO CTeNeHe# CBOGONE OYeHb BeAHKO, (NIOKTYyaLuu
X HEOLLyTHMEL,

MaremaTiuecKkue ONCPALUH, IOCPECTBOM KOTOPHIX KOHEYHOC

ypaBHeHl/Ie MexaAy €, m m a,, a@,, ... BEIBOOUTCA U3 YpaBHeHNd,
OIpeielIAIOIIEer0 PHEPIUI0 & CHCTEMEl depe3 HMIYILCH P,,. .., P,
1 KOOPAMHATH, KAK BHYTPEHHHE (,, ..., Q,, TaK U BHEIIHUE
a,, a,, ..., YKassBalOTCA ypaBHeHHeM:
_qt BCE e
%) e X
e = g ce g e “dgq,...dgdp, . ..dp,, (484)
* $aswi
rue _
'J‘) — 87} + e,

Mpbi moKasainm TaKKe, YTO KOTAA CHCTEMB DPa3dIYHEIX aHcaMmo-
Jeil IPUBOAATCA B YCJIOBHUA, aHAJOIMYHBEIE TEINIOBOMY KOHTAKTY,
pesyIbTaTOM B CpefHEeM ABIAeTCA Iepefada sSHePIUH 0T aHCAMOIA
¢ GOmBmUM MONyJdeM K aHcaMmOai0 ¢ MeHbLHNM **) i uTO B cayuae
PaBHEIX MOAYJefl MBl IIOJyYaeM COCTOAHHE CTATHCTIYECKGTO PaB-
HOoBECHSA B OTHOUIEHNM pAacCIpeJieseHNsa dHeprum ***),

Mubr pmokasanu Takace IpeANOMKEHHS, AHAJOTMYHEE TCPMOLU-
HaMHYeCKUM TeopeMaM o nurixe KapHo ****) mam o TeHpeHunu
GHTPOINM K BO3pacTaHmio ***¥¥)  p ocobeHHOCTH, KOTHA Teia
pasaMYHON TeMIepaTyphl IPMBORATCA B KOHTAKT ****#%¥)

TaknM 00pasoM, MEl TOYHO ONPEAEIWIH BEJWYMHEI M CTPOTO
JAOKa3aly IpeJIoKeHns, KOTOPHE MMEIOT CHIIy JUIA J1060T0 uncaa
creneHeit cBOGOMH M KOTOpPHIE IIPM Upe3BHYAHO OGIBIIOM 4ucie 7
cremereit cBoGOABl OYRYT IIpefCTAaBIATHCA 4YeJIOBEYECKOMY BOC-
HNPUATHAIO ONMHAKOBHMHE C BEeIUYMHAMI M IIPeJJIOKEHMAMH BMIIU-
pUYECKON TePMOAMHAMUKMY, 7

Opnako, OuYeBMAHO, YTO MOI'YT CYHECTBOBATh PasiMuHBle-
BeJUYNHE,  OIpefieleHHble  JIA . KOHEYHHIX BHAUEHMA 7
H Ipnbamxammpecad K OJHOMYy M TOMY sKe mpefeny npu Ges-
IPAHMYHOM BO3PACTAHMM 77, M PA3IMYHEE IPEAJIOIKEHNSA, OTHO~

*) Cm. raasy VII, cTp. 79—82.
*k) Cm. raasy XI1I, crp. 159.
***) Cm. raasy 1V, ctp. 44—47.
**x*) Cm. raaBy XIII, crp. 161—162.
*****) Cm. raaBy XII, crp. 445—151.
*¥*x%*) Cm. raaBy X111, crp. 160.
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cANMecd K KOHEYHLIM 3HAYEHHAM 1 M OpUOIMmKaomuecs K OJHON
uw Toff e mpenenbHOdl gopMe auA N = co. CienoBaTENHHO, MOTYT
CYWECTBOBATh W CYMECTBYIOT W JADPYIWe BEIMYHHH, KOTOpPHEe
Mornu OBl NPETeHAOBATH HA TO, YTOCH OHTH paccMAaTpUBAEMBIMU
B KAauecTBE TCMIIEPATYpH W OSHTPOIMHA JJIA CHCTEM ¢ KOHEUHHM
YUCIIOM CTeleHeil cBOGOMEI.

PaccMoTpeHHRIE HaMH OIpeJieIeHMA M TIPEJJIOMKEHNsA OTHC-
CATCA, TIABHHIM 00pa3oM, K aHcaMOai0 cpcTeM, KOTOpHI#A Mol
HAa3BaiAl KAHOHWYECKNM. OTOT MOCHEeNHUH MOMKeT IOKA3aThCH
MeHee eCTEeCTBeHHHEIM H IIPOCTHIM TOHATHEM, 9eM TO, 4YTO MEI
HA3B4JM MAKDOKAHOHMUCCKMM aHCaMOaeM CHCTeM, B KOTOPOM
BCe CHCTeMHBI 06IafalT ONMHAKOBON dHeprumeil u KOTOpHIHE BO
MHOTHX CJIy4aAX IPEACTaBIAeT coGo# TMOIPOCTY epemenHOl am-
cambab, wa ancamGab a3, dYepe3 KOTOPHIE IPOXOAMT OTAEIb-
HasA CHCTEMA ¢ TeYeHHWeM BpeMeHH.

IosToMy IpefcTaBIAETCA jKeJlaTeJbHHIM HANTH OmpeneleHus
¥ IpeIOMkeHHs, OTHOCAMMECA K BDTEM MHKPOKAHOHWYECKUM
aHcaMBaAM [ COCTBETCTBYIOIIME OIBITHHIM JJAHHBIM TEPMOAMHA-
mnku. [uddepennuansuoe ypasHenme (418)

d:=c-<Vd log V— A4, eda, — 4, hda,—...,  (485)

JOKAa3aHHOE B IJIaBse Xn OTHOCAImeeCd K MHUKPOKAaHOHNYECHOMY

amcaMdao, rie A,IE oGo3HavaeT cpefHee sHadenme A, B IOR0G-
HOM aHcaM0Je, COOTBETCTBYET B TOYHOCTH TePMOAMHAMUIECKOMY
YPABHEHIIO, €CJIN OTBICYbCHA OT 3HAKA yCPeAHeHHs, IPUMEeHeHHOTo
K BHemHuM cmnaM. Ho Tak Kar 9T¥ cuibl He ABIAKTICA IOJI-
HOCTBI0 OIPeJeJeHHBIMI 9Heprueli W BHEIIHNMHU KOOPAUHATAMI,
{IpUMCHEHME CPEJHMX 3HAYeHMIl BIIOJIHE COOTBETCTBYET IIPeAMeTy
U JjgeT HAWIYYmM#A crocod IOMY4eHHA COBEPINEHHO OIpellelieH-
HBEIX BeJUYNH. OTH CpejHue, OyAYYM B3ATHMHA I MUKPOKAHO-
HIYCCKOTO ancamOiA, MOI'yT IpeICTaBNATHECA C HEKOTOPHIX TOYEH
3PeHUA 0OJle¢ IPOCTHIMUA M €CTeCTBeHHHIMHM TIOHATHAMY, HeyKelal
cpefuue, OTHOCAmMuecH K KaHOHUYeCKoMy arcambaio. Boaee Toro,
9HEePrud N FeJIUYMUHA, COOTBETCTBYIONINE DHTPOIMHU, He UMEIT 3HARA
YyCpeAHeHNA B DTOM YpPaBHEHHH.

Beanuuna, KoTOpad B 9TOM ypaBHEHHHM COOTBETCTBYET DHTPO-
nmm, ects log V, tme V ompefiensercs, kak (asoBbiit 00beM,
B KOTOPOM DHEDIus MeHbIIe HEKOTOPOIo TPAaHWYHOrO 3HAYEHUA &.
3ra BeIHYMHA, ROHEUHO, IpejcTaBiIder coloit Oojee IpOCTOC
HOHATHE, HO/KEIM CPeMliec IO KaHOHMYECKOMY amncam0iaio 3Haye-
Hpe UOkasaTenad BeposaTHocTn ¢asei. log V umMeer 10 CBOMCTBO,
YTO KOrja OH IIOCTOSHCH,

de= — A, da, — A,

cda, ..., (456)
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4T0 HAXOANTCA B OJNH3KOM COOTBETCTBMHM ¢ TEM TepPMOEHAMH~
YeCKHEM CBOMWCTBOM 9HTPOOHA, YTO KOrjga OHa IOCTOAHHA

de= — A da,— A,da,+ ... (487)
Benmanaoit, cooTBeTCTBYOmEH TeMImEpaType B 3TOM ypaBHEHHH,
ds
_.? P
ApasdgeTcAa e~V mianm g7 B xamonuueckoM ancamGie cpepHee

3HAYeHMe DTOM BEJPYHAHH PABHO MOAYII0, KAK BTO 651.710 noKa-
3aHO pasIEYHEIMA Meronamm B raaBax IX m X.

B raase X OHIIO Takse IOKA3aHO, 9TO €CJA CHCTEMH MHKDO-
KaHOHHMYECKOr0 aHcaMObis cocToAT u3 qac'reﬁ ¢ OTACJIBLHEIMH DHEP-
ruAMH, cpefHee 3HadeHme e-*V pusa kawoi-nmbo wacTm paBHO
ee cpeAHeMYy SHAYEHHIO AJA ai000if APYroif 4acTH WX 3HAYEHUIO
TOrO K€ BHpa;KeHAd, obmemy aiusa Bcero amcambaa. OTo cooTBeT-
cTByeT B TEODHMH TemJja TeopeMe, COrJacHO KOTOPOil B ciaydae
TeIJIOBOr'0 PABHOBECHS TEMIEDATYDH dYacTell Teja paBHH APYr
APYry W TeMmmeparype Bcero Teja B mexoM. Ilockoabry Hexbss
npefnoJiaraTh, 4r0 9HEPrum dacTeit Tejga ocTaoTcss abCcoNITHO
MOCTOAHHHMHE, [axKe B TOM Cliydae, KOI'ja 9TO MMEeT MecTO IO
OTHOWIEHUIO KO BCEMY TeJy B IEJIOM, OYeBUAHO, 4TO ecld MH
6ymeM paccMaTpPHBAThL TeMOepaTypy Kaxk (YHKIHIO 9Heprum, TO
AJIA NOJydeHHUsA COBEPIIEHHO OmpefieJleHHOr'0 3HAaYEeHUs, COOTBET-
CTBYIOmET0 IOHATHIO TeMoeparypH, HE00X0auM0O NPUMEHATH
ycpenHeHue, HJIA HAXOMK/EHNMe BEPOATHHX 3SHAUYCHUil, MIN Ka-
KOIi-1m60 APYro# CTATHCTHIECKHUA NPOMECC K OTAEIBHEM JaCTAM.

B sTOM OTHOmMEHMH NOCTONHO YHOMHMHAHHSA, YTO CPefHEE KaK
0 MHKPOKAHOHHMYECKOMY, TAK W IO KAHOHMYECKOMY aHcaM0iio
3HAUYCHNEe KMHETHMYECKOH DHEPruM, PasjeleHHOE HA IOJOBUHY
umcaa cremeHeit cBoGopw, paBHO e-*V, mim cpepHeMy 3Hadge-
HHOI0 BTOr0 BHPAMKEHHH, M YTO HTO MUCTEHHO HE TOJILKO IO OTHO-
IMEeHWI0 KO Bceil cmcTeMe, pacupefieieHHONl MHKDOKAHOHMYECK]
WM KAaHOHHMYECKH, HO Tawie AaA Joboil ee gacTh, HECMOTDH
Ha TO, 9TO COOTBETCTBYIOIIAfA TeOPEMa O TeMIepaType efBa Jm
NPUHANIERAT SMOMPHAYECKON TEPMOANHAMMKE, IIOCKOIBKY HRF
(BEyTpeHHSA) KMHETHYECKAsA DHEPTAsA Teja, HU UHCJO €ro cTene-
neHeit ¢cBo6OAH ¢cPasy He ABIAIOTCA HEMOCPEACTBEHHO AOCTYIHH-~
MU HameMy BOCODUATHIO, ¥ MH BCTPEYaeMCSH ¢ cephbesHedmmMmm
SaTPYMHEHASIMA IPH IONHTKE NPUMEHATH 3Ty TEOpeMY K TeOpUR
Ta30B, 3a MCKIIYEHHEM IPOCTEHNIero caydasd — MMEHHO, Ciaydasd
Tra3oB, M3BECTHHIX KAK OHHOATOMHEIE.

Opmaro, coorseTcTBEE Me:kay e-*V miam &_lgj_v M Temmepa-
Typoit —HecoBepmenHoe. Ecnm nse naonnpontémme CHCTeMEk
HMEI0T TaKhe SHepIruu, 4TO

de, __  de
dlogV, dlogV,’




I XIV. MCCIIEMOBAHNE TEPMOIMHAMUYECKUX AHAJIOTHM 49¢

u 06e CHCTeMH KOMOMHHDYIOTCA B TPETBIO CHCTEMY C dHeprmel
8= 2, &,
T0 MH, BooOme rosops, He OyneM HMMeTh

ds,s . dsy _ deg
dlogV,, dlogV, dlogVy’

KaKk aTOro TpeboBaja OH aHaJormsa ¢ TeMmepaTtypoi. B camom
fese, MH BUMEJIU, 4YTO

dey _ ds
dlogV,, dlogV,

THe BTOpO# m TpeTmii 4WieHH YPABHEHMA O3HAYAIOT CpPENHME 3HA-
weHMA WO aHcaMO0alo, B KOTOpPOM KOMOMHIDOBaHHAA CHCTEMA
MIKPOKAHOHMYECKH pacupefeneHa mo dasam. [lomyctmMm, uro ase
HavaJbHEE CHCTEMH TOMKJAECTBEHHH IO cBoed mpupope. Torpa

. dss -
13 - d log Vg

'
€12

=8 =8 L:s = eglsla'
PaccmaTpuBaemMoe ypaBHeHHe TpeGyeT, d4TOGH
de, _  ds;
dlogV, dlogV,
T. e, 9T00H MBHl HOJYYHJIH OAMHAKOBHI pe3yJabTaT HE3aBHCUMO
or Toro, OepeM J¥M MH 3HadYeHHe dil_os;;?;' ompeielieHHOE A cpen;

’
€12

de
Hero 3HAa4YeHUA ¢, MO aHCAMOII0, BIIH 7Ke CpejiHee 3HAJCHHe my—.
1

d
JT1o GymeT uMeTh MeCTO B Ciydae, KOIJa ﬂ?}%? ABIAETCA JN-
1

Heitnoit (Qynrumeit e,. OueBmpmo, dro aT0 He ecrb Hamboxee
o6wmit caygait. CrenoBaTesibHO, paccMaTpHBaeMoe ypaBHEHME He
MokeT OHTh BepHHM B ofmeMm caydae. OHo, ogHako, cOpaBef-
JIMBO B HEKOTOPHX OYeHb Ba;KHHX YACTHHX CIydYafAx, Hampmmep,
KOrja oHeprus ABIAeTCA KBafpaTUuHOH QyHEUuWe#d p w ¢ nIn
Toabko p*), Ecam ypaBHeEme mpmMeHHMO, TO CIy4aill aHAJIOTHICH
TePMOAMHAMUYECKOMY CJYyYalo TeJ, yAeJAbHAf TEIIOEMKOCTE KOTO-
PHX IOCTOAHHA IPH IOCTOAHHOM oOBeMme.

Jipyro#t BeawuyHWHON, TEeCHO CBABAHHOH ¢ TeMIepaTypoif,

d
ABJIAETCH —d—:. B raase IX 6Grio moKasaHo, 4TO ecam n > 2, TO

d; 1
cpejHee 3HAUCHHE Z{—: IO KaHOHWYECKOMY aHCaMOaio PaBHO o5-, W

*) DTOT NOCHERHUIA CayHUait ABNACTCA BAHHEIM 6iaropaps ero CBfAsH C Teo-
pHeit rasos, XOTH, CTpOro roBops, €ro Cilefyer pacCMaTPpUBATh KAK HEKOTO-
DHlil mpejie BOBMOKHEIX CJIyUaeB, a He KaK CAydval, BOSMOMHHEI caM mo cebe.
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4yTO Hauﬁonee 4YaCTO BCTpedalomieecd 3HAYEHUE 9HEeprmm B aHcaM-

d 1
6se — 310 TO, ITIA KOTOPOTO Ii_t —~ - [Ilepsoe m3 »max cBoilcTB.

MORHO CPABHATH CO CBOMCTBOM BEJIMYMHEL dlo 7 » KOTOpas, Kag

MBI BHJIENH, UMeeT B KAHOHMIECKOM aHcaMmOue cpenHée spmauenue O,
0e3 OrpaHMYCHMA B OTHOIIEHMH YHWCHIA CTEIeHEeH CBOGOMHI

TouHo Tak ke [uIA MUKPOKAHOHWYECKHX aHcaMOieii ijl—‘f
d..
dlogVv"
pasoM, ecad cHUCTeMa, MUKDOKAHOHMYECKHM pAacIpefielleHHAad IO
dasam, cocTOAT M3 ABYX uacTei, cO cBoeif sHepruelt, m 6oxee geMm

o d;
C ABYMA CTeIHAMHN CBOGONH KaKAafd, TO CpefiHHe 3HAYeHUuS 71%
mas obemx wacreii amcam@as paBHBL ADPYr APYTy W PaBHH 3HA-
YCHHIO TOTO K€ BHIPAKEHNA JuIA BCero aHcamMb6asa, B Hamnmx

OOBIYHEIX 0003HAYECHNAX

uMeeT cBOMicTBa, MOAOOHHE YIOMAHYTHM Ui Taxum 06-

dy dh

w

— 9%
_))

de] 612 32 312 €12

eciu n,>2 m ny,> 2.
Jra aHajoras ¢ TEMIEpPATypoii XapakrepuayeTcs Toii #Hie

&
HeHOJIHOTOﬁ, 4YTO M OTMEUYEeHHAA HaMm| A W; NMEHHO, eCan
ABe CHCTEMbH WMEIOT TAKHWe DHEPTHH &, W &,, 9TO
-
3, _ 49
ds,  ds’

1 OHU KOMOMHUDPYWOTCA B TPETHIO CHCTEMY C 9Heprueil
1a= 8 + =

TO MBI, BOOOILE IOBOPS, He MMeeM

Tak, ecan sHeprus ABIAETCA KBAAPaTHIHON QyHKIMEH p u g, To*)
_{i‘ﬁ _n—1 dgs __ ny—1

- ? da. b

o & dsz, &y
doye _nys—1_ n+n,—1
Sn— T — 3
deys 812 e te

*) CM. mpumevaHue Ha cTp. 98. Mbl NpuHAJM 37ecCh HaMMeHbIIEe 3HA-
yeHUe DHEPruu, COBMECTHMOE CO BHAYEHMAMH BHEITHHX KOOPAWHAT, PABHBIM
HylllO, a He €, YTO, OYEBHIHO, JOIMYCTHMO, €CIM BHeUIHME KOOPAMHATHY
NpeanosaraloTca Hen3MeHHbIMH.
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e n,, N, n,,-—4uciaa cTeleHelt CBOOOMAEBI OTHAENBHHIX W KOMOH-
HEHpOBaHHOU cmecrem. Ho
d?l,_‘_’ﬁ_ ny+n,—2
dsy de, &+ 22

Ecam sseprua ABaseTcA KBaAPaTU4HON (yHKOMEH TOABKO p, 'TO
BCe OCTaHeTCA TIONIPesKHEMY, 38 HCKIOUEHHEM TOTO, 4TO MH OyAem
1 ! 1
NMETHh —2‘ n, —2- n,, 9 nu
ds
CAy9aAX aHAJNOTMA MeMkAy “ATog ¥ M TeMie paTypoit GyleT MONHOM,

BMECTO N, N, I,,. B BTAX 9YaCTAHX

Kak yme OHao oTMedeHo Bhme. Mu OyleM nMeTtsh

ds; _ & cdzy e
dlogV, n,’ dlogV, n;’
dsye €12 ds, dey

dlog Vs nyy dlogV, dlogV,’

€cJn DHeprmsa ABIACTCH KBAJApaTuYHON PyHKIuel p u ¢, u moxob-
1 1

HHC K@ YPAaBHEHHA C 5 Ny, <5 Ny, 5 My BMECTO Ny, Iy, Ny, €CIH

dHeprud ABJgeTcA KBaApaTHYHON (QyHKIMedl TOIBKO p.

1

do "
BOJIee XapaKTepHHMP] pigi ¥z -d—:: ABJIAKTCA CBOUCTBA, OTHOCA-

muecd K HamboJee BEPOATHHIM 3HAYeHWAM »sHeprmu. Ecam ce-
cTeMa, cofep:samad /iBe YacTH C OTAEJIbHEIMA SHEPrHuAMA U Goae¢
4eM ¢ ABYMA CTENEHAMEH CBOOOAEL KaKAag, MHKPOKAHOHMYECKH
pacupefenena mo ¢pasam, HauGoiee BepOATHOE pasflelleHHe dHEp-
I¥A HA 9acTM B CHCTEME, IPOM3BOJBHO BHIOpAHHON m3 aHcambns,
YACBIETBOPAET YpaBHEHUIO

gy _ dos (488)

KOTOpPOe COOTBETCTBYET TepMOANMHAMMUYECKOHl Teopeme, COIJIACHO
KOTOpOIl pacmpefielleHne 9HCPIAM MEKAY 4YaCTAMH CHCTEMEL B CIY-
yae TeINIOBOI'O PAaBHOBeCHS TAaKOBO, YTO TeMIOeparypsl dacred
PaBHHE ADYr APYTY.

Jdasa [mokrasaTeabCcTBa 9TOM TEOpeMHBl MBI 38MeETHM, YTO Ta
mona oOmero umcaa tucreM, [Jd KOTOPOil sHeprudA ORHOW M3
qacTeif CHCTEMBI &, JEKHT MCKLY TpaHUNaM; &, 1 e’;, BHIp&-
JKaeTCA B BHfE

”
1

-9 e+, .
e ngex 2dz,,

€

€

1
rje mepeMeHHEBE CBA33HH ypaBHEHHEM

e, }e,=const. =¢,,,
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HauGonpmee sHaueHme »TOro BHpaMKEHAS A MOCTOAHHOM,
GeCKOHEYHO MAaJO#l BEJMYUHH PA3HOCTH €, — &, OIpefesdeT 3HA-
4¢HMe &,, KOTOPOE MEI MOKEM HAa3BaTe ee Hamboliee BepOATHEIM
spavenmeM. Omo 3aBHCAT OT HAMGOIBIIET0 BO3MOMCHOTO 3HAYCHIA
P, + .. amee, ecnim n;, >2 1 ny, > 2, MH HOAYIAM @, = — OO
IVl HAWMEHBIIETO BO3MOMKHOTO 3HAYeHHA &, H @, = — oo JJA
HAaUMEHBIIEI0 BO3MOMKHOTO B3Ha4YeHMA e,. Memxny orumm mpefe-
aama @, m ¢, Oyayr KoHeunH ¥ HempepuiBHH. [lostomy ¢, ¢,
OyneT mMeTh MaKCAMYM, YROBIeTBOpADmMuil ypasmenmio (488).

Ho ecanm n, <2 nam n,<2, TO%Z—I nin %Z—j MOryT OHTH OT-
pUOATeIbHEIMA WIN PAaBHHIME HYJIO IS BCeX 3HAYCHHA &, WM
e, W e[iBa JU MOT'YyT OHTL paccMaTpuBaeMH Kak o06GIafaomue
CcBOMCTBAMH, AHAJIOTWIHEIMA TEMIEpAType.

Caemyer Taxie 3amMeTHTh, 9TO €CIM CHCTEMA, MUKpPOKAHOHM-
9eCKM pachpefendeHHas mo (asaM, uMeeT TPW 4ACTH C OTHAENb-
HEIMHA 9HepruAMEH u 0ojlee 9eM ¢ JIByMA CTeIEHAMM CBOOOJEI Kask-
RadA, To Hambosee BepoATHOE pasfesieHdMe DHEPTAM MEEAY DTHMHA
9aCTAMH YAOBIETBOPAET ypPABHEHMIO

VanMu cnoBamm, 910 ypaBHeHme faer mamGosee BepOATHEIR pAX
sHaveHnit e,, ¢, m ;. OfgHAKO, OHO He jaeT Hamboxee BepOAT-
HHIX 3HadYeHA# e, mam e, mian e,. Taxkum oGpasoM, ecau 9HEpPrUm
AIBIAITCA KBaJ[PaTHIHHIME (YHROMAMA p u ¢, To Hamboiee Be-
POSATHOE pasfeleHnme DHEPIUN [aeTCs ypaBHEeHUEM

n-1_n,—1 n—1

€ € 3
Ho mamGonee BepoaTHOe 3Hauenme ¢, AaeTcs BBIPayieHHCM

n—1_ ny+nz;—1

8y sty ’

TOrAa Kawr IpeAniyine ypaBHeHUA Aa0T

ny—1_ nydny;—2

g €y 4 €3

OTH pa3IMIMA MCUe3A0T JIA BechbMa OOIBIIMX 3HAYEHHH N,
n,, n,. lna HeOombmux 3HAYEHWH BTUX umcesa oHM BaKHH. Ilo-
JoGHbe (aKTH, DOBHAUMOMY, YKA3EIBAIOT, 94TO PACCMOTPEHUE “HaH-
fomee BepOATHOTO pa3fleleHUA HSHEPTHA MeAy YacTAME CHCTEMBI
He IpefocTaBaAeT yA0OHOTO OCHOBAHMA JJas M3Y4eHHsI TepPMONH-
HAMU4eCKUX AHAJOrHWil B Ccjaydae CHCTEM C HeGOJBIIAM UHCIIOM
crenenel ¢cBo6oAn. Tor ¢arr, 4T0 ompefeseHHOEe IOMpasfieseHne
3Heprua ABiAAeTcA Hawbolee BePOATHEIM, BO BCAKOM cjIydae He
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mMeeT 0c000r0 U3WYECKOr0 B3HAYEHWH, €CJAM TOIABKO aHCaMOub
BO3MOKHHIX TOAipasflelleHUit He CUPYNOHPOBAH HACTOJNBKO KOM-
MAaKTHO, 4TO Hamboiee BepOATHOE MOApPAa3NejieHMe BIIOJHE MOMKET
Nmpe/icTaBIATh Bech aHCaMOab. B ofmeM caydae sT0 mMeeT MeCTO
¢ oueHb G0MbmMMM NpuHOIMAEHNEM, KOTHA 7 YpESBHYANHO BEJHMKO.
9TO cOBEpIIEHHO He WMeeT MecTa, KOI'fla N MaJo.

de

Ecam Mbl paccMaTpupaeM —-, Kak COQTBETCTBYIOuIyio 0oGpar-

ds

HO!l BeqTWYMHE TeMICPATypH, WJIW, APYTAMHE CJI0BaMW, dp X

COOTBETCTBYIOIIYIO TeMIeparype, TO ¢ OyAeT COOTBETCTBOBATH
av

spTponmn. Ilocmenuas Oua ompeferneHa Kak log = . B pac-

Cy}KJIeHl?IHX, HAa KOTOphIX OCHOBAHO ee onpenenenme OHA II03TOMY
_dy

dlog ¥ HpﬂﬁJIPIH{aGTOﬂ

BecbMa mopoGHa log V. Mm Bumenn, uTO

K 8HadeHMIO 1, Korfla n OYeHBL BeIHKO *).
Yrobur 006pasoBars 10 06pasmy TepMOAMHAMUYECKOTO YpaB-

Henusa (482) nuddepennuansHoe ypaBHeHHe, B KOTOPOM %j 3aii-

MeT MeCTO TeMImepaTypH U ¢ —MeCTO OHTPOIHMH, MBIl MOMEM
HAI#CaTh

de= ) ¢+ (d(ll)up a %+ (daz/ o a da,+ ... (489)

d:p—-q’d- ;—‘:dal-l-ai:;daz—}— (490)

nn

B mocilejHeM ypaBHEHHU, B TOYHOCTH COOTBETCTBYIOMIEM ypaB-
HeHuio (482), paspemeHHOMY OTHOCHTEIBHO dv, MHl BUAeIH, 9TO

1
cpefHne 3HAYCHAA I PON3BOAHEIX B KAHOHN9ECKOM ancambiie PaBHR B

A, A, % de

B cpemEmM g, o, ... ). Mwu Bmpenm Tamme, dTO 7
dr

(I’IJ’IH d‘—:> WMeeT CBA3b ¢ Hamboiee BEPOATHBEIMUA 3HAYEHUAMN d3HE P~

IO B YaCTAX MNKPOKAHOHMYecKoro amcambasa. Uro (;{i)q
ds
d—_—az ~

CTBA, MOKHO IIOKA3aTh CIEAYIOMUM 00pa3oM.

B ¢usudeckoM omeiTe AjIA M3MepeHnA KaKoU-1mb0 CUIH MBI
ypaBHOBeImMBaeM ee [Apyroi cmmoit. Ecam MH crmpocuM, Kakasd
cuiia, CTPeMAIAACA YBeaAWdnTh NIW yMEeHBIUWTH d,, YPaBHOBe-
cama OH jeiicTBUE cuUCTEM, TO MHI HaiifleM, 4TO Takad CHIA JOMHKHA

) , «.. UMEIOT [0 HEKOTOPOiIl CTeIeHNM aHAJOIUYHBIE CBOM-
a

*) Cm. raaBy X, crp. 128—124.
*%) CM. IrJaBy I‘( ypasHeHua (321), (327).
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M3MEHATHCA BMECTE ¢ pA3dUYHBIMEA cHcTeMaMu. Ho Mbr Mos:keM
TaKie CIPOCUTH, KAKOBa& ONpefleieHHAA CUIAa, KOTOpad OB cfie-
JIajia JAHHOE B3HAYeHWe @, Haubolee BEPOATHHIM, U MH 1ail-

AeM, 4TO IIPM HEKOTOPHIX YCIOBHAX ;;t) TIpeJCTABIACT TAKRYIO
cHIy. :

YrodH chenarh 3agavyy OIpeneIeHHOH, PaccMOTpuM CUCTEMY,
COCTOANIYI0 W3 IepBOHAYAJIBHOU CHCTEMbI, BMeCTe ¢ ,upyroﬁ cn-
cTeMoit, uMelomell KOOPAMHATHI @,, @,, ... m cuanl A, A, ...,
cTpeMAm(Mecd yBeIUYNTb STH KOOPAMHATH. ITH cmm uooamm-
oTea K cunam A, A,, ..., AEUCTBYIOIMM €O CTOPOHEI HepBOHA-
qanbnoﬁ CHCTEMBI, M MOTYT OBITH BBIBEJICHH U3 CHIOBOH PyHK-
unm — ¢q nocpencmow ypaBHeHui

A = 92 — 92
1T da,’ da, T

Jrg sHeprum Beelt CHCTEMBI MBI MOJKEM HAIlUCATH

E=z4z:0+- mal-{— mll-—i—

a ang (a3oBoro odHbema Beel cucTeMBl BHYTPH JIO0MX TpaHny

‘o

S e g dp, ... dg,da,m, da, da, m, d'(.l2
min

- . .
S e K e¥dsda,m da, da, myda, ...,

o

Win, HaKoOHeI,

S e S *dE da, m, da, da, m, da,

nockoabRy dz = dE, worpa a,, a,, a,, ¢,, ..., nocrodnusl. Ecin
TPAHUIEL  3afaMLI Bblpad\eHI/IHWIH E uw E+dE, a, n a,+da,,
a, n a .+ dal, ..., TO MHTerpal CBOJUTCA K

@ 7. S .

e*dE da,m da, da,m,da, . ..
3uaveHnd a,, a,, a,, @y, +--, JPHAALIIE HTOMY BHPAKEHUIO
MAKCHMAJIBHOC SHadeHWe IIPU IOCTOANHBIX 3HAUCHUAX SHEpTun
noaHoit cucremsr u Anddepennuanos dE, da;, da,, ..., MOKHO

Ha3BaTh HauldoIec BepOATHBIMI  3HAYCHUAMN a,, a, a,, a,, ...
B chaM(’isie, B KOTOpPOM IIOJHAA cucTeMa pacrnpefieieHad MIKPOKa-
HOHAYECCKH. JJ;JIH OIIpefedaeHna HTUX 3HAUYeHHUI nmeeM

def =01,
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“TOrfa Kaw

d (s—{-s&{— 12 ml(;‘f-[— 3 1)12(.1;—}— ...):.-O.

Vnaue
do =0,
TOra Kak
>d+<212{1 da,— A/da, + ... 4+ mua,da, + ... = 0.

910 Tpebyer, YTOOH

(ll=0, a2=0,..

A |

<da1)<\,, = A], (da )(f a:A2 u T. ..

‘Orciofia BHAHO, YTO JIIA JTOOHX 33{AHHBIX 3HadeHMil [, a,, a,,...

dﬂ d:r
AT (TS " 7] T 3
da1> ; da2> , ++- TpPEACTABIAIT CHIE (B 06001119‘{11031
cmmcne), ¢ KOTOPBIMH JIOTRHBL OBl OB JeifCTBOBATH BHELIAHE
‘ToJa JYIA TOrO, YTOOBI BTH 3HAYEHHA @, d,, ... OKA3AIHCH HAU-

Ooiee BepOHTHHMH IIpn yKa3aHHBIX }C'IOBI/IH\ I{Orna pasiangyus
MEAY BHCIIHMMH CWIaMU, C© KCTOpPBIMU I,OHC'IByIOT pPasiImyHhe
dz
CHCTEMbI, HE3HAYUTEJIBHL, TO — Zﬂ—) y ++» IPEAGTABIAIOT 3TU
. 1 y
CHJIIBI.
Mut HaxoanM HAMOOMeE IIOJAHOEC COOTBETCTBHE € BEJIHUMHAMU

'T(‘p\rIOIIPIHaMH'IGCKOI‘O ypaBHenud (482), KOHeYHO, B BEJIUUAHAX

, 9, , A, A, ..., a,a, ..., OTHOCAUWXCAK KaHOHHIEe CKOMY
aHcaMbiIIo. Opnaro, camo 10 ceBe TOHATHE KAHOHWYECKOTO AH-
caMOIA MOKET IOKA3aTHCH HECKOABKO MCKYCCTBGHHBIM I €Ba JIU
COOTBETCTBYIOMUM  €CTECTBEHHOMY  H3JIOSKCHNIO IIPOAMCTA; &
"BEJINYVHEL

dz ;T
g, *d'lo?%.*l'f;’ ].Ug‘, jlls’ ..-al, (tg,...
uin
dz ds
TR @, <}/;1i>q,a’ cee, Ay, Ay, s,

'KOTOpBIe TECHO CBf3AHBL C aHCAMOIAMH IIOCTOSHHOIL dHepriM II
€O cpefHMMZ ¥ HaubOJee BepOSTHLIMII BHAYEHHAMM B TAKNX
aHcaMOIAX M OONBIMMHCTBO KOTOPLIX ONpefesnsieTcs Oes30THOCH-
TeJIBHO K KAKOMY-IM00 WacTHOMY aH:aM0:I10, MOI'YT IIOKA33ThC A
fmanboree €CTECTBEHHBIMH aHAJI0TaMH TePMOIMHAMNYECKUX BC-
JINYWH.

B orHOmeHUu CeTECTBEHHOCTH TOHCKOB aHAJIOTHIL ¢ TEpPMC-
JIMHAMAYECKUAM IIOBeRCHUEM Te., 1 B KAHOHNUCCKUX HIN MHRPOKAHO-
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HOAYECKHX aHCAMOJAX cHcTeM MHOrO€ 3aBHCHMT OT TOTO, KAK MEE
mojoiiieM K mNpenMeTy, a B 0cOOEHHOCTH 0T Toro, OypmeM JIm
MH PaccCMATPHBATL DHEPIAI MJU TEMIEPATyPy KAk HesaBUCHMOE
nepeMeHHoe.

Becbma ecTecTBEHHO HNPUHATH 38 HE3ABUCUMYK NeDeMEHHYIO
CKOpee DHEPIuio, 9eM TeMIepaTypy, HOCKOJbKY OOHYHAA MEeXaHA-
Ka JaeT HaM BOOJIHE OompefeleHHOe HOHATHE SHEDPIUU, BTO BpeMs
Kar njed 9Yero-ro, OTHOCAMErocA K MEeXaHNYecKol cucTeMe H
COOTBETCTBYOIEr0 TeMIeparype, OpefcTaBisgeT co0oil IMIbL He-
SICHO ompejeieHHoe npencrasienne. Ho ecan cocrosnue cucTeMu
3a[aHo ee DHEePruell U BHEMIHWMHA KOODAMHATAMH, TO OHO Ompe-
fleJieHo JAIMb HEMOJHO, XOTA ero JacTHYH(Oe OmpeesieHne, B Ipe-
feJlaX ero CcOofep:KaHUs, COBEPHIEHHO fCHO. MAKDOKAHOHMIECKM
pacupenereHHHH (asoBHil aHCaMOJb ¢ 33MAHHHMHA 3HAYCHHUAMME
9HEPIruW ¥ FHEIIHNX KOOPAMHAT Oy/eT Jydme mPeACTaBIATH HECO~
BEPIIEHHO ONPEJIeJIeHHYI0 CUCTeMY, 4eM Jio6oit Apyroi amcamOib.
nan orpenbHad §asa. Ecam MH nogXoAuM K mpefMeTy ¢ ®TOif ¢TO-
POHH, TO HAIIA TeOPEMH OYAYT €cTeCTBEHHO OTHOCHTHCH K CPell-
HEM 3HAYeHUAM WM Haubolee BEPOATHHM 3HAYEHUSAM B MOK00-
HHX aHcam0aAx.

B sToM cayuae BHGOD MeMAy mepeMeHHHME ypaBHeHmit (485)
niam (489) Oygmer wacTHYHO OompeAedATHCA OTHOCHTEIBHOM BHAYH-
MOCTBHIO, KOTODAs NPNNNMCHBAETCA CPefHAM M BeDOATHHIM 3HAa-
geHuAM. Kazanocsh Obl, 9TO cpepHUe 3HAYEHHUS SABIAIOTCS BooOme
HamboJiee BasKHEIMHA M 9TO OHM Jjierde IOJJAIOTCH AHAJIANTNISCKAM
npeoGpasoBaHusaM. JTO cooOpaskeHHe OTAAET NpeAmoYTeHne cucTe~
M€ NepPeMEeHHHX, B KOTOPOil aHAJIOrOM YHTPONME fABjfeTcs log V.
Boaee Toro, ecam ME DpEMEM B KauecTBe aHAJOra SHTPONNA @, TO:
MH OyneM 3aTpyAHEHH HE00XOMUMOCTHIO CHAEJIATH MHOTOYHCJIIEH-
HEe MCKJIOYeHWSA JJIA CUCTEM ¢ ORHOHM MIM JABYMA CTeNeHAMM
¢B00OH.

C apyroit cTOpOHH, OmpefeJeHNe ¢ MOKHO CYHTATH HEMHOT(
6oJstee mpocTEM, YeM ompeseseHue log V, # ecam Ham BHOOD ompe-
JellieTcsi HPOCTOTOI ompejieseHWs AHAJOTOB SHTPONHUM U TeMIe-—
paTypH, TO Kasajoch OH, YTO NMPEHMYMIECTBO WMEET @-CHCTEMA..
IIpn ompepeneHWE STHX BeJIMYWH MH ONpPEAEIANA cHadama V|
M 3aTeM BHIBOAWIN U3 Hero e® nyrem auddepeHnMpPOBAHHUA. OTO
NPHUJaeT COOTHOMEHMIO Me:kay ofemmm BenumamHamMu Haunboiee
NPOCTYI0O AHANHUTHYECKYI0 ¢opmy. OpgHaKo, KOJb CROPO REJIO
KacaeTcd NOHATHI, TO MoskeT OHTHL 0oJiee ecTECTBEHHO DPaccMaTpH-~
BaTh V, Kax BHBEJEHHOE M3 e? WMHTErDHPOBAHMEM. B0 BCAKOM
cyIydae, e? MOMHO OIPEeeJIATH He3aBMCUMO OT V I ero ompepelie-
HUEe MOMKHO PaccMaTpPMBaTh, Kar Gosee mpoctToe W He Tpebyomee
3a[aHUA HYJA, OT KOTOPOro usMmepsercd V, 4To MHOrAA CBA3AHO
¢ BONPOCAMM JeJIMKATHON mpumpoas. B camoM peie, BeJdnYmHA €®
MOHeT CYIIeCTBOBATh M TOI[A, KOrAa ompejeseHne V CTaHOBHUTCS
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JUIA NPAKTHIECKHX NeJell MILI030DHHM 6iaaronapa Tomy, d9To
-OIPEeAeIAININHNA ero NATErpaJ CTAHOBATCH 6ECKOHEYHEIM.

Jlesro 06CTOMT cOBEPIIEHHO WHAYE, €CJIM MH CYATACM TeMoepa-
TYPY HE3aBHCHMOIi NEPEeMEHHO M JOJKHH DacCMAaTPHBATH CH-
cTeMy, KaK 00Iafaomyo onpejeleHHOE TeMmneparypou m ompe-
JeJIeHHEIMY 3HAYeHUSMEA BHEIIHHX KOODAHMHAT. 3X€Ch COCTOAHHE
CHCTEMEl TaKe He ONPEAEJEeHO IOJHOCTHI0O M Jydme NPecTas-
~IgeTcsa aHcamOiaeM ¢as, Hemeam opHON KRaxoi-HUGYAbL $asoit.
Harosa me nmpmpopa aHcamGas, Hamiydmmm o6pasom npexacra-
BIAOMEr0 HECOBEPIIEHHO OmPEAeJIeHHOE COCTOSHHE?

Korpa mu smemxaem coobmurs ey OIDENIeJIEHHYI0 TeMIepaTy-
Py, MH DOMEIaeM €r0 B BAHHY COOTBETCTBYIOMEHl TEMIEpaTypH,
¥ KOI'[[a MBI CIHTAEM, YTO TO, YTO ME HA3HBAEM TEIJIOBEIM PaBHO-
BECHEM, YCTAHOBHIIOCH, Mbl FTOBOPUM, YTO TEJIO MMEET TY 3KE CaMYI0
TeMIepaTypy, 9YTo U BaHHA. Bo3MoKHO, YTO MH moMemaeM B BaH-
EY BTOpPO€ TeJo0, CIyrKamee [AJA CPABHEHHMA, KOTOPOE MH HAasH-
BaeM TePMOMETDOM, ¥ TOT/la MHI TOBOPUM, 49TO I€PBOE TEJ0, BAHHA
7 TEPMOMETD HMEIOT BCe OfIMHAKOBYIO TEMIEpaTypy.

Ho npum rarux oGcrosTesncTBax Teslo, Tak jKe KAk BaHHA
U TEPMOMETD, JiaiKe ecjd BC€ OHH COBEPHIEHHO M30JHPOBAIHH OT
BHEIIHUX BIUAHUE (4TO y/00HO mPEIONOMUTH B TEOPETHICCKOM
paccymspaennn), 6yaeT HempPepHBHO M3MEHATHCS MO daze m sHEp-
THH, TAK e KaK ¥ B [PYIUX OTHONEHUAX, XOTs HAMK CPeNCcTBA
#a0I10/ICHNSA He0CTATOYHO TOHKHW JJIA TOr0, 4TOGH OTMETHTh
9TH W3MEHEHUS.

ITocaemoBarempHOCTS $a3, KOTOPYO mpoGeraeT MOMHAS CHCTE-
Ma ¢ TeYeHHeM BDEMEHU, MOKeT W He ONPeAeIAThCH HOJIHOCTHIO
9HEPrueii, a 3aBUCETh, KPOME TOr0, OT HAYaJbHOIL ¢dase. B momob-
HEIX CJydasX aHcaMO.b, MOIydeHHEI MHUKDOKAHOHUYECKHUM pac-
npefieIeHueM IMOJHOR CUCTeMEl, BRIIOYAIONIEl TaKKe Bce BO3MOK-
Y€ BDEMEHHHE aHcam0iaM, KOMOMHUDOBAHHHE B TNPONOPIHH,
IPEJCTaBIAMENRC HAaUMEHee NPOM3BOJLHON, Jydiie IpeacTa-
BJIfEeT BIAUAHWE BAHHBI, HEKeI: J000# OTAeJbHHII BPeMEHHOMI
aHcam0ns. B camoM pexe, oTAedbHHIT BpeMEHHOH aHcaMOuIB,
€CJI OH He ABJIAETCS, KPOME TOr'0, MUKDOKAHOHWYECKUM AHCAaM-
GieM, mpepcTaBiseT 060l CIMIIKOM TIIOXO ompejelleHHOe IO0-
HATHEG, YTOOH WM MOKHO OHIJIO MOJB30BATHCHA B OOMUX Paccy-
MMACHAAX.

PaccmaTpmsas Teso, momemenHoe B BaHHY, MH 00paTuM mo-
9TOMY Halle BHUMAaHWE HA IOJYYCHHHIA TarkuM OOPA3OM MEKpO-
HaHOHMIeCKUII aHcamMOap $as.

Ecnm MH IpefmonouM . Temeph, YTO KONMYECTBO BEM[ECTBA,
o0pasyiomero BaHHY, yBeIW4eHO, TO (UIIOKTyammu DSHepruit Texa
1 TEPMOMETDA, B3ATHIX II0 OTASABHOCTH B MHKPOKAHOHMYIECKOM
aHcam0me, yBenmuaTcs, HO He Gearpammuno., (DuioKTyanum sHep-
'MA BAaHHH, pacCMaTpUBaeMEe B CPAaBHEHWM ¢ €€ IIOJHOU sHep-
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rueil, HeOr paHMYEHHO YMEHBIIAIOTCH IIpH BC3PACTAHWN BEIUYNHEE
BaHHLL W IPHU [OCTATOYHOM YBeJNYEHHHM BAHHH CTAHOBATCA B U3~
BECTHOM CMBbICIE HecymecTBeHHbIMU. AHcamOab ¢as Tema ‘m Tep-
MOMeTpa TpHOIUKAETCA K HEKOTOPOMY HOPMAJBHOMY COCTOAHHAIO
Tp¥ HEOrpaHMYeHHOM BO3PACTAHWU BEJINYMHE BaHHH. JTO Ipe~
JileIbHOE COCTOSHUE I pefCTaBIfAeT 000, KAaK JIETKO IOKA3aTh,.
TO, 9YTO Mbl ONUCHIBAJIN KAK KAaHOHHYECKOe paclpefesieHue.

OGo3HauuM yepes = DHEPTHIO TOJHOW CHCTeMBI, cocToAmel na
YUOMAHYTOTO Tejia, BAHHE M TepPMOMETpa (ecau TAKOBOMK 1MeETCH),.
U TPEANOJIG:KUM ClIaYajia, 4TO 9TA CUCTeMa paclpejesneHa KaHO-
Huueckn ¢ Moxyaem ©. Ho, mo (205),

Em— _ds
- 2 (2 ¢
(: e C) — H dH ’
H, CJIB,IIOBaTeJIbHO,
s =@
p b
ds_n &
a3~ 2 ds)

Ecau M o0o3HaunM wepesd Az (uOKTyanmi cpelHeTo KBajparta,
TO IOJYINM

‘Ecau moI0:RUTH

7o AB OyAer mpuOAMIKEHHO IPEJCTABIATH NpHpaueHne 0, KOTO-
poe Obl BHI3BAJIO HPHUpAINEHNe CpejHero 3HAYEHWUA DHEPTUY, PaB-
HOe (PIIOKTyaly ee CpejgHero KBajpaTa. JTH ypaBHEHUA AAT

o

(A8)r = =L =

’
9TO NOKA3LIBAET, YTO MEI MOKCM HEOTPAHHMYEHHO YMEHBmMATH AG:
IMyTeM yBeJW4YeHUS BAHHHI.

Mauee, Ham KaHOHMYECKHH AHCaMOJb COCTOUT W3 GeCKOHEY-
HOTO W|HCIa MWKDOKAHOHHYCCKHX aHcaMOiell, OTIMYAOIUXCH
TOJTBKO pPAa3JIMYHEIMU 3HAYCHHMAMHI SHEPTUH, IOCTOAHHHMU [IA
Kamporo. Eciu MB paccMorpsM IO oTgeabHocTd (assl mepsoro
TeJa, BCTpedYalinuecd B KAHOHMYECKOM aHcamOie IOJNHOH cHcre-
MBI, TO YBHAMM, 4TC 9TH (hadsl 00pasdyioT KaHOHUYEeCKNH aHcaMOib
TOr0 e CaMOr0 MOAYAA. ITOT KAHOHUYECKUil aHcamOab ¢as mep-
BOT'O TeJIa COCTOMT M3 YacTeil, IPHHANIEHKAIMUX PABIUIHBIM MUKDO~
KAHOHMYECKHM aHCcaM0aAM, Ha KOTOpbHie IIOAPasfenasaeTca KAaHOHH-
YeCcKMii aHCcaMO0Ib IOJHOWM CHCTEMEI.
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IIpencrasuM ceGe Temepb, YTO MOAYNb IVIABHOTO KAHOHMYE-
CKOr0 aHCAaMONA yBeanuuBaeTcs Ha 240, a ero cpepHss sHeprusg —
Ha 2As. Mojyab KAHOHMYECKOTO aHcamOas (as mepsoro Texa,
paccMaTpMBaeMulil OTHEIBHO, Bo3pacraer Ha 2As, Mm MokeM
CYKTATh, UTO DHEPIHf KaMAOro M3 OCCKOHEUHOTO YmeIa MHUKPO-
HAHOHIUYECKNX aHcaMb6iael, Ha KOTOPOe MHl IOAPA3MEJMIM TIIABe
HHIl KaHOHMYe KUY aHcamOub, yseandupaercea Ha 2Az. Iocmorpum
Temneph, KAK pearmpyIoT Ha 910 aHcamban §ag nepsoro Teda, copep-
srammecss B 9TAX MNKDOKAHOHMYeCKMX aHcaMbaax. Mm mosxem
JOIYCTUTD, YTO Bce OHU OYAYT PEarupoBars NPUMEPHO OAMHAKO-
BHIM 00pa3oM, HOCKOJIBKY BCE PA3IHUMsA, KOTOPEIE JOIKHE DHTbH
NPUHATH B pacyer, MOTYT cumrarbea maanimu. Cieposarenswo,
KAaHOHMYECKUX aHcaMO0ib,CO3NaHHHEI BceMU NMH, B3AATHIMUA BMEETE,
fyner pearmpoBsaTh TOYHO Tak :ke. Ho Mp 3HaeM, Kak OH pearu-
pyeT, UMeHHO, yBeJIUUCHMEM MOAYIA Ha 240, BeaMunHy, KOTOpas
ncye3aeT NpPHW HEOTPAaHMYEHHOM BO3PAcTAHNM BEJIWYVHH BAHHH.

IosTomy, B caydae GeckoHeuHO O0abIIOil BAHHB yBeINYEHUE
DHEPTMM OJHOTO W3 MHUKDOKAQHOHMYeCKMX aHcamOmeit Ha 2As
OKAa3HBAET MCUE3AIIee BO3JEiicTBHC HA PaclpefelieHne dSHePruu
no pazam mepsoro cofep:amerocsi B Heii Texa. Ho 2A¢ Goapme
cpepHeit pasHOCTH YPHEPIAN MEHy MUKDOKAHCHUYECKUMH aHCaM-
Gmamu. PacnpegedeHue 1o dHePrum sTUx §as, cJIELOBATENEHO,
OINHAKOBO B Pa3IMYHEIX MUKDPOKAHOHMYECcKNX aHCAMOIAX H JOJ-
sKHO TOTOMY OHITh KAHOHMYECKNUM, TaK sKe KaK ¥ pacupejelenne
aHcam071s1, KOTOPHiT OHE 00pasywT, Gyayud B3ATHIMA BMecTe™*).

BrBog Mo:eT OHTH BHCKA332aH B KagecTse o0meit Teopeirn
CIOeAyIomuMA ¢J0BaMU: €cau cucTeMa ¢ 0OdBIINM YHMCJIOM CTele-
Heit ¢BOGOABI MUKPOKAHCHMYECKH pacupepeneHa mo ¢asam, TO
a06asa 04eHb Majag ee 4acTh MOMKET pa(f('Man]/IBaTLCH Kar RaHO-
HUYECKU PacmpenciIeHHas **),

OTrciopa caexyer, 410, IOBAAMMOMY, KAaHOHUYECKHI aH:aM0:Ib
das mamaydmum o6pazoM mpejcTaBiAeT (¢ TOYHOCTHIO, HE0OXo0-
AUMOH [JIA CTPOrOr0 MATEMaTHUYECKOTO DACCYMICHUHA) NOHATHE
TeJa AaHHOil TeMmeparypsl, ecad MH MHCJINM TeMIePaTypy Kak
COCTOSIHME, BHI3BAHHCE MPOIEccaMi, MOAOOHHMHA MeiicTBUTEILHO

*) Jlasa Toro, uTo0bl ONEHUTDH BHINIENPUBEJECHIbIE paccymneﬂuﬂ) HYKHO
HOHATH, UTO PA3jMYAsA DHePTHHU, BCTpeualoNuecss B KaHOHMUeCKoM aHcamOie
(a3 mepBoro Texa, He pacCMATPHBAIOTCA 37eCh Kak MCYesalolmiie BeJNYUHEL.
JI1f YTOUHEHUA DTUX TIPENCTABIEHM Il MBI JOTAHB BOOOPABUTE, WUTO 00nanaem
OCTATOYHOM TOHKOCTBIO BOCHPUATHA, 4TOOB HTH PAa3jMuMA KA3AJIUCH HaM
6onpmuma. IIpu 9ToM pasindne Me:KIy TOil 4acThlo 9TUX gas, KoTopasd MpUHaT-
JIeKUT OFHOMY MUKDOKAHOHMYECKOMY aHCamMOi0 Bceil CHCTeMEl, U TOM YacCThIo,
KOTOpas MPUHATIIEHKUT APYToMY aHCAMO.TI0, BCe /e OKa/KeTCA He3aMeTHHIM Ipu
7l0CTAaTOYHOM BO3PACTAHMM BEJINYMHBLI BAHHBI.

*#) [Ipeamonaraerca—06e3 BTOr0 MpPeJIOIOAeHNA TeopeMa He Gy eT UMETh
[ICHOT'O CMBICJIa,—4YTO YaCTh paccMaTpuBaeMoro aHcamiJsa MOMKeT pacCMaTpu-
BaTLCA KAaK 006Jaatouan cBoeit co0CTBeHHOH 9Heprueii.
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‘yonorpebisgeMeM B U3MKe [JA MOJYydeHHA NAHHON TeMmeparypH.
Ilockoapry ¢uorTyammu Tesa BO3PACTAIT BMECTE ¢ BeJIMYMHOM
‘BaHHH, MH MOAeM HM30aBHTHCA OT BCero, 4ro B aHcamGue das,
AOIKEHCTBYIOMEM MpENCTABIATh [OHATHE TeJa AaHHOK TeMue-
PaTYpH, ABIAETCH MPOM3BOJIBHHM, CHeJaB BAaHHY OECKOHEYHO
“G0JIBINOI, YTO ¥ NPHEBOAMT HAC K KAHOHAYECKOMY pacIpees e nIo.

CpasHeHme TeMnmepaTypH ¥ 9HTPONNH C KX AHAJIOIaMH B CTATH-
‘CTHYeCKOM MeXaHUKe OyNeT HeIOMHEIM, eCJId ME He PAcCMOTPHUM KX
PAa3aMYAi B OTHOMIEHWY € IWHAL N3MEPEHN A M HYJIEBH X TOYCK, a TaK-
7Ke YNceN, NPAMEHAIAXCH AId UX YNCJIEHHOTO MPe/CTABJICHN.
Ecn¥ MH IpUMEHEM MOHATHA CTATHCTUYECKOR MEXAHUKHU K TellaM,
TO0OHKIM TeM, KOTOPHIE MBL OOHIYHO PACCMATPHUBAEM B TE€PMOMH a-
MHKe W I KOTOPHX KUHEeTHYeCKad dDHEPIiud NOPAAKA BeINYHHH
‘©[IMHUIE 9HEPIUH, TOTIA KAK YMCJIO CTeneHe# cBOOONH OrPOMHO,

ds
“TO 3HAYEHUA 8 u d)_o 6ynyT TOI'O 3Re IO pAAKa BEJININHEI, 9TO

’dlog ¥V
1 —
M — , a IepeMeHHas 4acTh 1, log V 1 ¢ Gymer Toro se mopamka

‘BesIMuMHE, 9To it *). IToaToMy, ecan fasse 9T BeIMINHE BHPAMKAIOT
‘B KAKOM-I160 CMEICIe IOHATHA TeMIIEPATYPH M 9HTPOINM, OHH, TEM
-He MeHee, He OyAyT M3MepATHCA B €JUHANAX OOHTHOIO IOpPAAKA
BEJIAYVHE — 00CTOATEIBCTRO, KOTOPOe HEOOXOAMMO HMETh B BHUIY
Ipu OOpefeleHud TOrO0, KaKpe BeJAWYMHH MOMKHO CUHTATH HEJO-
CTYIHEIMA 9eJI0BeYeCKOMY HaOIIOeHUIO.

Jlamee, HE4TO He MEIIAET HAM IPEANOJAraTh, YTO DHEPTHA W
BpPEMs B HAIIUX CTATUCTAYCCKMX opMyrax M3MepHIOTCA B eNUHU-
nax, yRoOHHX muasg guaudeckux neaeil. OQHAKO, eCaU 9TH €JUHMI

ds ds
*dlogV ' dyp’
M, logV, ¢ ABIAOTCA BIOMHE ONpEACIEHHEMA **) u auasa cpas-
HEeHUA WX C TEMIOEPATypoOd W dHTpomMeil, dYNCIeHHBE 3HAYCHUA

KOTOPBEIX 3aBHUCAT OT Bm60pa eMUHMAL, MBI JOJHHR YMHOMUTH BCE

) de de :
BHaueHUs O, dTog V' d3 M2 HEKOTOPYIO IHOCTOAHHYIO K u pas-

y#e ofHamAH BHOpPAaHH, TO YACICHHEE 3HAYeHuA O

JeanTh Bee 8HAYEHMA 1, logV u ¢ HA Ty e HOCTOAHHYI. dTa
NOCTOAHHAA OAUHAKOBA A BCEX TeJ M 33aBUCUT TOJIBKO OT yoo-
TpeOIAEMEX €AUHAL TeMIePATYpPH 1 oHepruu. [asa OCHYHEX efu-
HHUI[ OHA TOTO e IMOPAAKA BCJIMYMHE], 9TO M YKCIO ATOMOB B OOHIYU-
HHX Telax.

Mu He B COCTOAHUM OIpeJeNNTh YMCICHHOE 3HA4YeHHme K, IO-
CKONIBKY OHO BABHCAT OT 4MCIA MOJEKYI B TeIaX, ¢ KOTOPHMH

*)Cm. ypaBHenus (124), (288), (289) u (314), a Taxme cTp. 111.
**) BrIOOp eMHAUIIBI BpEMEeHN BIMAET TOJILKO HA TPHU IMOCIETHUE BeIUYAHEI,
B KOTOpBHIE OH MOMKeT BBECTHM afIUTUBHLIE IIOCTOAHHHIE, MCUYe3al0lIve (BMECTe
C anMITUBHON IOCTOAHHOI SHTPONMM), KOT[A PA3IU4YMA SHTPOUHMM CPABHUME
C UX CTaTHCTHYECKUMU aHajioramu. CM. cTp. 41.
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MH dKcHepuMeHTHpYeM. UToOH yTOYHATE RAIIM IIpe/ICTABICHNS,.
MEl MO<eM, OJHAKO, MICKATh BEIpasKeHUe BTOl BeMYWHE, KOTOPOE,
Oyniyds OCHOBAaHO HA BeCbMAa BePOATHHX IPEANONOMKeHHUAX, MOKAa-
MeT, KaK MH JOIFHH GHIM OB ecTeCTBEHHHIM 06pasoM OcCyme-
CTBATH €0 BHYMCIEHME, eclM OH HAmMA CpPefcTBA HAGIIONEHHS
OEITM JOCTATOYHO TOHKH [JIA HEIOCPEACTBEHHOI'O BOCHPHATAS OT-
HAENbHHX MOJeRYJX.

Ecim efmHEAma MaccH OJHOATOMHOTO rasa COJEpP:KHT vV aTo-
MOB M €CJIW €e MOMKHO pacCMaTpHBATh KAaK CHCTEMY C 3v CTe-
IeHAMNA ¢BOOOAH, 4TO, MOBHAUMOMY, MMEET MeCTO, TO Aifd KaHO-
HAYECKOTO0 pacHpefeleHus
~ ' - 3 dep 3

ep=§v8, d—e’k——?v. (491y
Ecan mu o6osmaunm wepes T TeMmeparypy m Yepes ¢,— TEILIO-
eMKOCTh T'a3a IpH IOCTOSHHOM ofbeMe (mam, CKOpee, Ipefel, Kk
KOTOPDOMY CTpPeMmTCA 9Ta TEIIOEMKOCTh IPH HEOr pAHAYEHHOM
paspesKeHnn), TO MH IIOJYYAM

pads (492)

ar = ‘v
IIOCKOJIBRY MBI MO3eM CUYHATATh BCIO dHEPIuIio KHHETAYeCKOH. M
MOXEM IOOJOXRNTh sp B 3TOM YPaBHEHUN DABHHM Sp opensigyme-
T0 ypaBHeHHA, B KOTOPOM B neﬁc’rrn'renbnoc'm OTAEeJbHLIE 8HA~

9eHnsd, OT KOTOPHX OepeTcA cpepHee, OyAyT KasaThCA deJoBeUYe-
CKOMY HAGMIOfieHUI0 MEHTAYHEIMA. JTO JA3AeT

a0 2,
dT ~ 3v °
OTKYAA
1 2¢
=, (493)

BeJIMYAHA, KOTOPYI0 (MBMKHN HpH3HAIOT 3a IOCTOAHHYIO, HE3aBH--
CAMYIO OT IPUPOAH pPACCMATPHBAEMOr0 OfHOATOMHOIO rasa.

Mu MmomeM Takmke BHPAasHETh 3HayeHWe K B HECKOJBKO HHOIN
opme, KoTOpas COOTBETCTBYeT KOCBEHHOMY METOXY, KOTOpHIM.
¢usmKn TPWBHIKIN OIpeJeNATh BEAMIAHY C,. KAHETHYECKASA DHEp-
rasg, 00yciloBlIeHHAA ABMKEHUAMA HEHTPOB MAacC MOJEKYHI HeKO--
TOPO MAacCH [OCTATOUYHO pa3peHEHHOro rasa, paBHA, Kak Jer--
KO II0Ka3arTh,

3

—2—})0,
rqe p u v—pasieHne n ooseMm. CpenHee sHauveHme Tol sKe pHEp-
'Y B KAHOHUYECKOM &HcaMbJIe nO}IO6H0ﬁ MAaccChHl rasa pPaBHO

—3- BV,'

rge v obosHavaer umcao Mouekya B rase. IlpmpasrumBas ppyr
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ApYry 9TH 3HAYEHHH, MBI HMeeM

pv =8By, (49%)
OTKYAA
1 6 _pv
; =17 (495)

Haxee, saxonst Boiias, llapas u Asoragpo moryr OeTh BhIpa-
$KEHEl ypaBHEHUEM
po=AvT, - (496)

rne A—HOOTOHHHBH, 3aBucHdigasg TOJBKO OT eINHHUI, B KOTOpHX
1 .
n3MepAITCA SHCPrud 1 'remnepa'rypa. Beanunxa Il CJI20BATCJIb-

HO, MOMKeT OBITh HasBaHa nocToAHHON saxoHa boinsa, Ulapas n
ABOrafipo, BHIPAKEHHOIO [UIfi HNCTHMHHOTO 4YMCJI& MOJEKYJ Iaso-
obpasHoro Tea.

Ilockombky Takme 4YHCJIa HAM HEM3BECTHHI, TO 0oiee yaoOHO
BHIpAMiaTh HTOT 3aKOH AJIA OTHOCHTEJbHEIX BesuuumH. Ecau wepes
M My 0003HAUUM TAK HA3bIBaeMEI MOJICKYIADHHIA Bec rasa, T.e.
4WCJI0, B3ATOE M3 TAGJUIIEI 9nCeJI, IPOIOPIMOHAIBHEX BeCcaM pas-
JIMYHBIX MOJEKYJI W ATOMOB, IIpHYeM OJHA U3 BeJIMYNH, HAIPUMED,
aTOMHBII BeC BOJOPOJA, IPON3BOILHO NPUHATA DPaBHOW eAMHMUILE,
<70 3aKoH Boitusg, [MMapas m ABorajipo MOMHO Hammcarh B Gosec
ynoGHo# opme

po=ATYE, (497)

rge A’ —ImocToAHHAsH, a M —gec pacemarpusaemoro rasa. Oue-
1 .
BUJIHO, YTO - PABHO IIPOU3BE/ICHUIO IIOCTOAHHOH 3AKCHA, BEIPA-

JREHHOTO B 3TOM BHJC, HAa UCTUHHBHILI BEC aToMa BOAOpOAa WJIM
KAKoro-Iudo ApPYroro aroMa WJIN MOJIEKYJB, KOTODPOMY MOeT
OBITH MPHUAAHO 3HAUCHUE, DaBHOE CAUHUIE B Tabiune MoJery-
JAPHBEIX BECOB.

B caepyromeit riaase Ml paccMOTPHUM MOANPHUKAIUHE TCOPUM
paBHOBECH, HEeoOXOANMEIE, KOTa KOJINIECTBO BEIecTBA, COAep-
;Ramerocad B CUCTEME, JOIEKHO OHITH paccmMarpuBaeMo Kak
nepeMeHHoe, UJd, €CJIH CACTeMAa COLePHRUT HECKOJbKO PA3JIUIYHBIX
POAOB BeleCcTBA, KOUAA KOJIMYCCTBA BEIICCTB PA3INYHOI'O POAA
B CHCTEME [OJIKHEI OBITh paccMATPUBAEMBl KaK HE3aBUCUMBIC
nepeMeHHBIe. 9T0 [macT HaM eie OJHY I'pynny HOePeMEeHHHX
B CTATUCTHMYECKOM YDPABHCHNM, COOTBETCTBYIOUINX INEPEeMCHHBIM
TePMOAUHAMUAUYECKOr0 YPaBHeHU DACHIMPEHHOT0 BUIA.
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Ilpupona marepmaibHHEX Tel TAKOBA, 4TO 0COOHI MHTEpec:
NPEACTABAACT AMHAMHUKA CHCTEM, COCTOAMMNX U3 GOJBIIOro umeia
COBEPIIEHHO OAWHAE( BHIX YACTHI], N:IH U3 OOJBIION0 YMCIA YACTHLL
HECKONBKUX POJOB, MPHWYEM Bce YACTHIE OFHOTO PONa BHOOJHE
nofoOHE ApYr APYry. MH mepeiiieM m03TOMY K PacCMOTDEHUIO
CHUCTEM, COCTOAIINX M3 TAKUX YacTHI, OYAb OHU B OOJBIIOM 4mCIe
UJH MHa4e, M 0COOEHHO K PACCMOTPEHNIO CTATUCTHIECKOTO PABHO--
Becusa aHcamOmeit Takmx cuereM. OnHO M3 M3MEHEHMIl, KOTOpCE:
HeoOX0MUMO ]PACCMOTPETh B OTHOUIEHNN TAKWUX CHUCTEM, HTO—
W3MEHEeHWe YUCId YacTHI[ PAa3INYHEX POJOB, COMEPIKAIMUXCS
B BTHX CHCTEMAX; BONPOC O CTATUCTMYECKOM PABHOBECUH MEMAY
ABYMsA aHcaMmOIAMH TAKUX CHCTEM YacTHYHO 3aBHUCUT OT TEHEH-
OUA, NPeABIAEMOR YacTHAIAMM DPAa3THYHOTO POAA, NEPEXOAHNTH
13 OXHOTO poxa B APYIOii.

Ilpestzie Bcero MH [OJKHHL TOYHO ONPEENNTH, YTO TOXPAa3y-
MEBAeTCA IOJ CTATHCTUYECKHAM PaBHOBECWEM TAKOr0o aHcamOas
cucreM. CyIHOCTH CTATHCTHYECKOT0 PABHOBECHS COCTOUT B HEM3-
MEHHOCTH YHMcJa CHCTEM, 3aKII0YAIINXcA BHYTPH JOGHX 3afaH-
HEX (azoBux rpanun. IlosTomMy MH MOJIKHHE ONPERENHTH, KAK
HOHAMATH TepMuH «pasan B mofo0HuX ciaydaax. Ecam nse.pasw
O0TJINYAIOTCH TOJIBKO T€M, YTO HEKOTOPHIE COBEPIIEHHO O{MHAKOBHIE
YaCTUIE NOMEHAINCh MECTAaMU, TO CJIEAYeT JU MX PACCMATDPHBATEH
KaK TOMKIECTBEHHHE WIN Kak pasanunsie ¢asu? Ecam wacTmmsr
CUNTAITCA HEPA3JIMIUMEIME, TO, IIOBUANMOMY, 6yAeT coOTBeTCTBO--
BaTh AYXYCTATHCTMYECKOI'0 METOAA pPaccMoTpeHne §as, KaK HieH-
TAYHEX. B camoMm pene, Mo:kHO GHIO OH yTBEDHAATh, YTO B aH-
camOme cucteMm, mMOMOGHOM TOMY, KOTODHH MH PpaccMaTpHBaeM,
HEBO3MOKHA HUKAKAf TOMIECTBEHHOCTH MEKXY UACTHIIAMH Pas-
JAYHHIX CHCTEM, KPOME TOKAECTBEHHOCTH KA4decTB, M ecam
Y YacTHI[ OAHOIl CUCTEMH ONMCAHE KAK COBEDPIIEHHO NOXOGHEE
XPYT APYTY ¥ ¥ 9ACTUIAM APYTofi CUCTEMEI, TO HE OCTAETC A HUYETo,
Ha 9eM MOJKHO OCHOBATH OTOKIECTBIGHNE KaKoi-1ub0 onpeneiexn-
HOM YacTNIH NePBOii CUCTEMEI ¢ KaKoii-11b0 onpeneIcHHON YasTH-
neir Br.opoit. U1 570 651710 OB cTIPABEAIABO, €011 Ob aHCaMOIIb cHCTEM-
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‘MMell OffHOBpeMeHHoe 00BeKTHBHOE cymecTBoBaHue. Ho aTo ensa
.JIZ IPUMEHNMO K BooOpaskaeMuM o6serraM *). B cayuasax, koropue
MBI DACCMaTPABAJIH, W B CIY4asiX, KOTOPHE MH OyneM paccMarpu-
BAaTh, HE TOJBKO BO3MOKHO NPEACTABATH [BHKEHHE aHcaMGia
NOJO0OHEIX CHCTEM NOMPOCTY KAK BO3MOKHHE CIYYaW JBUKEHUSA
OJHOI KAKOK-TNGO0 CHCTEMEL, HO U B I€fiCTBATEIFHOCTHA B 3HAYATEI b
HOt Mepe MMeHHO paju GoJjee SCHOT'O MPEACTABICHAS BO3MOMKHBIX
CIIy4aeB ABUMKEHUA OT/AEJIbHON CHCTEMH MH OpuberaeM K mOHATHIO
afpcambaa cuctem. CosepmeHHOe mMOfO0Me PA3IMYHBLIX YACTHUIl Ka-
KO-1100 cHCTeMH HECKOJBKO HE MEIIAET OTOK(eCTBICHMIO KaKOM-
-JIn00 ompeAeNeHHON dYacTANH B OJHOM CJIydae ¢ KaKOM-amGo
ounpepeeHHoi gacTmmeil B ApyroM. Bompoc aToT momkeH OHTH
‘PaspenieH B COOTBETCTBUA ¢ TPEGOBAHMAMA IPAKTAIECKOTO YA00-
CTBA IPH PaccMOTpeHHX mpobieM, KOTODHMH MH 33HAMaeMCH.

Ileas, mocrasieHHas HaMu B HacTosmeil riase, acTo Oymer
BaCTABIATH HAC yHOTPeGIATL TePMUHH pasa, Paz08as niomuocms,
cmamucmuyeckoe pasHosecue M APYTHE COOTBETCTBEHHHIE Tep-
MFMHH 0ODHA OPEeRmOJIOKEHUM, 9TO (A3H He M3MEHAITCA IPHA 00-
MeHe MecTaMH mOAo0HHX Apyr Apyry uactan. Heroropse us Han-
60sTee BaKHHX HHTEPECYIOIMMAX HAC BONPOCOB CBA3AHH ¢ Pazamm,
'onpeneeHHEIME TaruM o6pasoM. Mu Oynem HassBarh UX paszamu,
3alaHHEEIMH DDA ODOMOINY podossix onpefeeHuit * *), nin, kopoTro,
dasamu poda. Ho Ham mpuperTcs Takke HMeThL Aeno ¢ fazamu,
onpeneJieHHKMN GoJiee Y3KO (Tark 4TO 00MEH MOJIOKEHUAME MEMHLY
OMHAKOBHIMIA YaCTHI[AMH PAcCMATPHBAETC A KAK N3MEeHEHNe (ashl);
ME GymeM HaseBaTh MX (asamd, 33{aHHHMA OPH DOMOINH BHO-
BHIX ***) onpepestennit, uan, Kopotro, gpasamu euda. 6o anamim-
THYecKOe onmcaHme §asn BAga Gosee mpocTo, 4eMm ommcaHue Qa-
36 poja. K ToMy :Ke mpome pacHpOCTPAHWUTh KDPATHHI WMHTEr-
pPal mo BceM BO3MOKHBEIM (a3aM BHAA, HeeJH PacopPOCTDPAHATH
ero 6e3s mMOBTOPEHMsA IO BCEM BO3MOKHEIM {asaM pofa.

OdeBupHO, 9TO €CJA Y, Ve ,...,Y; OPEACTABIAAIT co0Oi gucia
MOJIEKYJI Da3JMYHOT0 PORA B Karoi-1mbo cmcreme, TO 4uciao as
BHJIa 0XBATHBAEMHX OHOI 00meit $asoif, npeAcTaBIeHO NIPON3BE-
nermeMm v;! v,! ,...v,! m woopdummenT BeposTHOCTE asm poxa
ABIAETCA ¢ yMMOi KOaPUIINEHTOB BEDOATHOCTH a3 BEAA, KOTOPHE
oHa mpepcraBiger. Korga sTm mocrepHWe PAaBHHL MEKAY coboi,
KoapPunmeHT BepOATHOCTH (a3H PORA PaBeH KoaPPunueHTy dasn
BHUJIa, YMHOKEHHOMY HA V! v,!....v,! OueBuaHo Tamsxe, 9ro crarme-
TAYECKOEe PaBHOBECHE OTHOCHTEJNHHO a3 pofa MOKET CYIeCTBO-
BaTh 0e3 CTAaTHCTHIECKOT0 DaBHOBECHs OTHOCHTENHHO as Bmfa,
HO He Haobopor.

*) ¥ T'm66ca: «But it hardly applies to the creations of the imagination».
(ITpum. nep.)
**) ¥ I'm66ca: «generic definitionss. (I pus. nep.)
***) ¥ I'm66ca: «specific definitions». (Il pus. nep.)
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CxopHpie BOOPOCH BO3HHKAIOT, €CJIA OAHA JAaCTHNA CIOCOOHS
8aHMMATh HECKOJHKO DKBUBAJEHTHHX NOJokeHmit. Menserca am
¢asa npm um3MeHEHUW DTUX IOJOKEHHI OT ONHOrO K APyromy?
Bnoane ecTecTBeHHHM ®M JOrMYHHM OHJIO OH mnpegmoiaraTh
maMeHeHEMe asu BEAA, HO He popa. Umcio ¢as Bmpa, comepxa-
muxca B ¢ase popa, 6ymer Torga paBHO

vll-lel . iy xhvh, THE %y, %gy =y %y

03HAYAIOT 4UCJIa DKBHBAJCHTHHX IIOJOREHMA, NPHHAJIEHKAMAX
pasamuHEM poxaMm wactun. Caygait, xorga ofHO U3 x 6ecKoHEUHO,
rTpebyer npm sTom ocoboro BHmMaEmsA. IloBmamMOMy, moaydaio-
meecAd B DTOM CJydae YCJIO:HeHHe GOPMYa HEe KOMIOEHCHDYeTCst
KAKEM-Ju60 pearpHHIM npenMymecTBoM. [Ipraunoil 8TOrO ABIALT-
cA To, 9yTo B mpobieMax, NpPeAcTaBIAOIAX PeajbHHMA HHTEpec,
9KBHUBAJEHTHEE NOJOKEHMA YacTHIH OYQyT BCErjad OANHAKOBO
BEDOATHH. B 5TOM OTHOmMEHNN 9KBABAJCHTHEHIE ITOJOMEHUS OJHOML
M TOH Ke 4YACTHOH COBePIIEHHO HE IOXOKH Ha v! PasimuHEHX
¢10c060B, KOTOPHIMA Y YacTAI[ MOTYT PACHPeNelATBCH MEHAY ¥
pasauuEEME moJoseHusamu. IlosTomy M 6yaem moapasyMeBars,
YTO PA3JIMYHBE MOJOKEHHS OJHON M TOIl Ke JaCTHUIH, HECMOTPS
Ha WX (U3AYIECKYI0 SKBUBAICHTHOCTH, ONPEACIAIOT Pa3INInsd KAk
¢as poma, Tark m ¢as smpa. CaegoBaTesIbHO, YHUCIO OIpPeseIeH-
HHX ¢as, comep:mammxca B obmeil dase, Bcerga gaercs npoms-
BefleHmeM v,! v,l...v;!

Bmecro Toro, uro6m paccMaTpmBaTH, KAK B IPEAHAYIUX
riaBax, aHcambam cmcTeM, OTJIMYAOIMBXCA TOILKO (asamm, MH
OymeM npegmoJsaraTh B fajibHelmieM, d9TO CHCTEMH, COCTAaBJIAI-
mue aHcaM0ab, COCTOAT M3 YAacTHI PA3JMYHHX BHOB, A YTO
OHE OTJIMYAITCA HE TOJBKO asaMm, HO TaKKe W YUCIAMA COAeD-
JRAIUXCHA B HHUX dYacTHI. BHeITHWE KOOPAWHATH BCEX CHCTEM
aHcaMO0JIA MPemoJaraoTes, KaK N PaHee, NMEIOIMME ONHAKOBOE
3HAUYEHME M, KOI'1a OHYU M3MEHSAIOTC S, N3MEHAIOMMMUC I COBMECTHO..
Jasa orimumsa MH MOmeM TaKoil aHcaMOJb HA3BaTh 604bUWUM
ancambaen*), a aHcambiab, B KOTOPOM CHCTEMH OTINYAIOTCA TOIb-
KO (asamm, — maaslu ancambaen **). Boapmoit amcamGiab, ciaefo-
BATeJABHO, COCTOMT M3 MHOKECTBA MAJHX aHcamGieit. AmcamGim,
KOTOPHE MH WCCIEJ0BAJIA A0 CHX IOp, ABJIAIOTCA MAJILIMH aHCAM-
OaAMH.

Ilyets vy, vy ..., ¥, OBHAYAKT 4YHCHA YACTAN PAa3AMIHHIX
pONlOB B CHCTEME, € —ee DHEPIMIO, & gy, Gy +++y In B P13 Par - -+
Pn— €€ KOODAMHATH W MMIYyiabcH. Ecam wacTansl SABIAKTCA IO
cBOell mpUpofe MarepHAJbHEMA TOYKAMM, TO YACIO KOOPAHHAT
n cmcreMm Oymet paBHO 3v,+ ...+ 3v,. OnHaro, ecanm dacTANH

*) V I'm66ca: «a grand ensemble». (I pus. nep.)
**) V T'm66ca: «a petit ensembler. (ITpus. nep.)



188 191, XV. CHCTEMBI, COCTOSION[ME M3 MOJEKY:1

MeHee IPOCTHI IO CBOCH IPHPOAC M CCIAM OHM JOJKHBHL PaccMart-
pUBATBCA KAK TBCpABE Tea, OPHUEHTANUI0 KOTOPHIX HEOGXOAAMO
fpUHATH BO BHUMAHNE, WIN €CJAM KaMIasd JacTALA COCTOUT HA
HECKOJIBKHX aTOMOB, Tak 4T0 OHa obmafaer Goxee wem TpeMms
CTeHeHAMHU CBOGOMBI, TO YMCJIO KOOPAMHAT CHCTeMbl OyAeT paBHO
CyMMe YV, Y,, ..., YMHO/KeHHBIX KaiK[0€ HA YUCIO CTeICHeH CBO-
60ABl YACTHUI[ TOr0 pORA, K KOTOPOMY OHA. QTHOCHTCH.
Pacemorpnm amcaM0iab, B KOTOPOM 4YHCGJIO CHCTEM, COJEpPsKa-
MAx v,, ..., Y, Y4CTHUI[ PA3JNYHOTO pOA W XapaKTepU3yeMBIX
3HAUEHUAMN KOODAWHAT U NMIYAbCOB, JEKANIUMHA MeKAY TpPaHH-
namn ¢, u ¢, +dq,, p, n p,+dp,, ..., naeTcA BHIpaCHUCM

SAmviTeefu -t

—— dp,...dq,, (498)

vilooovy!

Ne

ree N, @, 6, p,, ..., p, OpefcraBuaoT coboit mocrosansie, a N
03HA4aeT IOJHOe 4Mcio cucreM B aHcamOue. Bripamenme

+uyvit. . FppVE—€
)

e , (499)

le"'vh!

OYeBUJHO, IPECTaBJAeT }a30BYI0 ILIOTHOCTL aHcaM0iA BHYTpH
ONMCAHHBIX I'paHUN, T. €. AaA (aswl, ompeAelcHHON BHmoM. Br-
pameHne
4wyt 4 P-hYIL(I?_ .
]

— (500)

7

ABIAeTCA MosTOoMy KosPduomeHTOM BepodarHocTH (asw, ompefe-
ageHHoi BugoMm. QueBHIHO, 9TO OH WMEET OJHO M TO Ke 3HAYeHMe
nasg seex v ...y, l... das, moayuseHHHX B pesyiabrare oGMena
dasam; Me;HRY HacTHiaMu OfUHAKOBOro Buaa. Koaddunumenr se-
poAaTtHocTH pamA  obmeit. ¢aser Oymer B v,!...v,! pas Goabme,

NMEHHO, OH paBeH
Qtpivit...+upva-e

e E . (501)

M= cramem, 4ro aHCaM0ab, ONpeHeseHHHIM TakumM 00pas3oM, fAB-
JNAETCA KAHOHUYECKU pachpedeseHHbiM, W HA30BEM IIOCTOSHHYIO
O ero momymem. OH, O4eBMAHO, ABIAETCA B HAmeM 0GO3HAYCHUH
Oonpmum axcamGiaem. Massie amcambin, U3 KOTOPBIX OH COCTO-
HT, pacupefeeHb KAHOHMYECKH COTIACHO OIpEJeNeHUsAM IJIaBH
1V, Tar Kak BEpameHHe

Q4 waviF o E vy,
e o .
(502)

v 1 ...’V,;‘.

3
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WOCTOAHHO JIA KAKIOTO MaJIoro ancamonsa. Boapmoit arcamodn,
C©JIe[I0BATENbHO, HAXQRAUTCA B CTATHCTHYECKOM PABHOBECHH II0 OT-
HomeHuo K Qasam Bmpa.

Fean ancamban, Bce paBHO, OOUBIION wWiM-Maubli, WEeHTH-
4yeH B OTHOmIeHMM (a3 poja ¢ KAHOHUIECKH PpacIIpejeileHHHIM
aHCaMOJIeM, TO MH CKazkeM, 4TO paclpefelieHue ABJIAETCA. KaHO-
HaveckuM gaA gas poga. Ilomodwumii amcambib, MMOBARUMOMY,
HAaXONUTCHA B CTATHCTRYECKOM PaBHOBeCHM OTHOCUTENLHO (a3 poja,
X0TA paBHOBECHE MOKeT U H2 MMETh MECTA OTHOCHTEJIBHO OIpe-
nemeHHEX (as.

Ecim Me o0osnadmm depe3 H moKasaTeib BEPOATHOCTH Ka-
Koi-1u6o $asul poga GombumIOro aHcamdiaA, TO AMA Caydad Ka-
HOHMYECKOTO pacupejeneHnsa OyneM uMeThb

Qv gy — e
H= e (503).

SBametnM, uto H ABiAeTcA JnHelHON QyHKRUueh e U v,, ..., v,,
a TaKMe, 4TO B TeX CJAY4aAX, KOIAA IIOKA3aTelb BepPOATHOCTH
¢as poma B Gonpurom aicamdie sABiaAeTcA JuHeHRoH QyHKIumei
£, ¥, ++., Y, 9TOT aHCaM0Ib KAHOHHWYECKM paclpefieleH OTHO-
«cureabHo a3 popa.

IMocroaHayo @ Mb MOKeM CUMTATH ONPeNEJCHHON ypaBHeHHeM

sce Qtpivit. ..y, v, -¢€
Ne 9
N=2v1”'2v S'S vilooovy! dp,- - -dgn, (504)

h “gasw

In

BIVLT T, Yy,
- e BCC

Q e ) _&
cE=3 . Evl——,——vh.—— S ... S e 8dp,...dq,, (505)

¢asu

rfie KparHad cyMma, 00O3HAYeHHaA depes 3y, - - .2\,", BRJIIOYA-
€T BCe WIeHB, KOTOpHE MOJIYJalTCH, €Cad MPHUAATH HAKIOMY
U3 CUMBOJOB V,,..., V, BCe IjeJible 3HAYCHUs, Ha4uHadg OT HYJIA,
¥ KpAaTHHY MHTErpat (BEIYACIAEMHE OTAEJIBHO AAA KaKA0T0 WiIe-
Ha KpaTHOW cyMMH) JomsseH OHTh paciHpocTpaHeH Ha Bee (BH-
JAoBHe) (pasEl CHCTEMEH, COAep:;Kalije OIpefeJeHHBe uncla 4a-
-CTHI[ Pas3iNIHEIX BuA0B. KpaTHHil nHTerpad MOCICHETO ypaBHeq:

HOA IpejcTaBiAeT c000#M TO, Yro Mel obosHaumau uepes e ©
[cM.. ypaBaenue (92)]. Mu MosxeM meaTOMY HAm@CaTh

(-]

e R s 506
e ® =2V1...Eyl,‘ V;!naV},l * ( )
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HeobxoAmMo oOTMeTHTB, 9TO B umCIe CYMMADYeMHX WICHOB
mMeeTCd WI€H, B KOTOPOM BCe CHMBOJHL Yy, ..., ¥, EMEIOT HY-
Jdesoe sHavenme. CaenoBaTenbHO, MH JOJKHE B HEKOTOPOM CMEI~
Cjle IPH3HATh CYMeCTBOBAHHE CHCTeMH], He COMEpKamel Hm Of-
HO# vacTHOH, KOTOpadA, XoTA m OecIiIOflHA cama 10 ceGe B Ka-
ecTBe OOBEKTA WMCCIe[OBAHMA, HO BCe 7He He MOMKeT GHThL HMC-
KJII09eHa M3 PAaCCMOTPeHHA KAaK YACTHHIN ciydail cmecTeMH ¢ TIie-
PeMEHHHM YHCAOM 4YacTHI. B 5TOM ciydae ¢ IOCTOAHHA W WMH-
TeTpEPOBAHHA He HYKHH. MH mMeeM, caeJ0BaTeIBHO *)

¢ €

e % =¢® 1. 0 b=e.

3nayeHEE €, B 9TOM Cilydae, KOHe4HO, paBHO Hymio. Ho Bmipaske-
HEe A e, COJiePMUT NIPOU3BOILHYIO IIOCTOAHHYIO, OIpEeISAeMYIo
00HYHO cOOGpaxeHuAMY yA06CTBA, TAK 9T0 &, M & He 00A33TEIBHO
HCYE33a10T BMECTE C Vi, ..., Vp.

Fenm sHavenne —Q He sBIAeTcA KOHEYHHM, TO Hamm (Op-
MYJIH CTAHOBATCA MINTI030pHEMHE. IIpn paccMorpernn KaHoHMYECKE
pacIpefesIeHHEIX MAJHX aHCaMOmeil MH y;Ke OGHApYRHIA HeOG-
XOAUMOCTh MCKJIIOYATE CIy9ad, B KOTOPHX — ¢ He o6aIajaer KOHed~
HEIM 3HaueHmeM **), Ilyrem Takoro ke HCKIIOUEHUA MH MOKEM
cfieaTbh — $ KOHEYHEIM JJIA JIOOHX KOHEYHHX SHAUCHHHA v, ..., V,.
Kpargaa cymma Bmraa (506) mpu srom HeoGs3aTeIbHO CTaHOBHTCS
KoHeuHOIl. MBI 3aMedaeM, Of[HaKO, UTO €CIH s BCEX 3HAUCHAR
Viy oe ey Vg

—t12<c°+ AT R +chvha (507)
THe Cy, Cy, « -+, Cp IPEACTABIAIT CODOM IOCTOAHHHE HIN (QYHK-
uum 9, 10
CO+(P~1+CI)VL+---+(P'h+ch)vh
)
- (2]
a3, N,
€ TS L ,,h vl vl J
T, €
+c Byptey
) Co &%Vl ® Vi
P NI e
Pl I I
Y1 ;! vh il
T. €
Q o MG Hate,
_9 o °
e 9 et c..€8 ,

*) DTo BaKJIIOYEHNE MOMET IIOKaBaThCA HEMHOro HATAHYTHIM. IlepBoHa-
YaJIbHOe OIpefelIeHue P He MOMKET PACCMATPMBATHCA KaK YHMOBIETBOPUTENBHO
OpUMeHMMoe K cHcTeMaM, He 00IaaioluM HI OfHON CTeneHs0 CBOOOAH. M
MOH{eM, CIe0BaTedbHO, PACCMATPMBATh STH YPaBHEHHA CKOpee KaK ompepe-
JleHme Y NIA BTOTQ Ciaydasf.

**) Cm. raasy 1V, crp. 44.
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p1tcy wy,tc
o e atC,

__é_<e+g 6 J...4e ® . (508)

3Buavenne —2 OyneT I05TOMY KOHEUYHHM, €CJIA YHOBIETBOPHETCA
yeaosue (507). Iloatomy, momycrmB, 4T0 —Q KOHEYHO, MHI, NOBH-
JEMOMY, He MCKIKNY3eM HAKAKUX CJAydaeB, AHAJOIMYHHX TeM,
KOTOpHE BCTpevaloTcA B Ipupone *).

MrTepec, mpencTaBiseMElil ONNCAaHHEM aHcaMOiaeM, 00ycIOBICH
-reM 00CTOATENIBCTBOM, YTO aHCAMOJb MOMET HAaXONUThCA B CTATH-
CTHYCCKOM PABHOBECHHM KaK B OTHONMEHMH oOMeHAa 9Hepruei, Tak
¥ B OTHOIIEHHN O0MEeHA YaCTUIIAMA ¢ JPYTAMA KAHOHMYECKH pacC-
qIpefie/IeHHKIMA OOJNBIIMMEN aHCaM0aAMA, o0IafawIuMm TeMu e
spaueHnaME O ® K0oopPUIUEHTOB w,, (&, ..., €CAA OOMEH 3HEP-
Trmeii W YacTAI[AMA BO3MOMKEH W €CJIK paBHOBeCHe He MOIIO
OH CymecTBOBATh IPH HEOAWHAKOBHIX 3HAYCHHUAX OTUX KOHCTAHT
B obonx aHcaMOuIAX.

B orHOmeHmE oOMeHA BHeprmeil [es0 OOCTOMT TOYHO TAKAM
IKe 006pasoM, KAK ¥ [NIA MAaIHX aHcaMbuell, paccMOTPEHEHHX
B riase 1V, m Bompoc 5TOT He HyMJaeTcd B CHOEIMAIBLHOM pac-
cMorpennn. Bompoc 06 o6MeHe WacTUmaMHM [0 HEKOTOPO# CTemeHA
AHATOIMYEH W MOKET PACCMATpPUBATHCA IIPUMEPHO TAKUM iKe 00pa-
som. IlpenmomosmM, 9TO MEHI NMeeM ABa KAHOHHYECKH pacHpepesneH-
HHX 0 BHAOBHM ¢aszam Goapmmx aHcamOaA, ¢ OJUHAKOBHMH
BHAYEHUAMH IS MOAYJIA M [ Koa(pUIueHTOB ., ..., p,; pac-
CMOTpHM aHCaMOJb BCeX CHCTeM, TOJNYYeHHHN KOMOMHNpoBaHOEM
W|AMAON CHCTEeMEl IepBOro aHcambiasa ¢ Kamkpo# cmcTeMoil BTOpOro.

KospdpunueHT BepoATHOCTH poOXa IEPBOTO aHCAMOIA MOMET
OHTh BHDAEH B BHJE

’
Q7 Vv, -

e e : (509)

’

«Torga KoaPQuImeHT BEePOATHOCTH ONpefeIeHHOH (asn gaeTcA
BHpasKeHIEM
Q'+p.lv;+,..—f;p.hv’:—s’
e .8 .
(510)

DA

“Tak-Kak Ka#pgad pojoBad diasa comepur B ceGe vql ... vy! BmO-
Bux (as. Bo Bropom amcambie Koo()pAOUHEHTH BepPOATHOCTH

~*) Ecau BHeImIHAEe KOOPAMHATH ONpPENEIAIOT HEKOTOPHIA JAaHHHIK 06HeM,
‘B KOTOpOM BAaKIIOYeHA CHCTeMa, TO YTBep#jeHHme, obpaTHoe (507), mpmselo
GH K BOSMOMKHOCTH IIOJIyYATh HEOTPAHAUEHHOE KOJMYECTBO PalGoTh HAMONHE-
sieM GeCKOHEOUHOT0 KOJMYECTBA MATEPUH B KOHEUHHIt 00'beM.
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POAOBHX M BUAOBHX (a3 OYAYT paBHE
9"+ulv;’+...+p.hv;" -¢

e © (511}

”"”

¢, 27 /’ ’
QU vy, €

(2]
— (512)

77
v N A
1! h

e

Kospdunmenr BeposTHOCTH pomoBoii Pasu Tperbero ancaMbis,
COCTOAILEI0 M3 CHCTEM, MOJAYYeHHHIX KOMOMHNDPOBaHHEM Kamqoi
CHCTeMH II€DBOTO aHCAaMOIA ¢ Kakjoli cWCTeMOdi BTOPOTO, paBeH
IIpousBeileHNI0 KOd)PUIAEHTOB Be pOATHOCTH POROBHX (a3 KoMOU-
HRPOBAHHBLIX CHCTCM W, CIEHOBATEIbHO, IIpeAcTaBasgeTca opMyIIoi

oy 112 100 v
Q b V] +...+p.hvh €

e © , (513)
rge @' =Q"4Q", =& 4¢e" v =v, +Vv,... Samernm, 4UTO
v,’, ... TpeACTaBIAICT coboli wmeaa YacTHI[ PAsINIYHOTO PONi&

rre

B TpeTheM aHcamOme, 4 &’’’ —ero sHepruw; 2 ecrs MOCTOAHHASA.
CnepoBareabri), TpeTuif aHCcaMOIb KaHOHMYECKM paclpefelieH
OTHOCHTEAbHO ()a3 pPoAa.

Teanm Om Bce cmcTeMbl OfHON W TOW 3Ke pojoBo#l (asnl
B TpeTheM aHcaMOie OBLIM OIMHAKOBO pacmpefemeHs mo vy 1. ..vy |
BuoBHM (aszam, copmepsRamuMcsa B poxoBoit ¢ase, TO KOG~
(¢nuueHtT BepoATHOCTH BHAOBOH ()asni ObI OB paBeH

rrr
"y /’/,l, A —
Q7 gy, c

¢}

e
NI . (514)
1 h

B pmelicrBuTenbHOCTH, ONHAKO, KO2(PHMIIEeHT BepPOATHOCTH KaKOi-
aub0 BHUAOBOI (a3, IPHHAANEK AP TpeTheMy aHcaM0Ii0, paBeH

e

o , L
Q’"7""1"'1”'!"""““‘1;\'11 [
)
¢ 515
’ /7 ’7 s ( )
vilooo v v vl
1 A 3

¥ [IOTYy4aeTc A NyTeM NnepemMHosKeHud K03 (PPUueHTOB BePOATHOCT
BUJOBHX (a3 mepBOro m BTOporo aHcamOusi. Pasamume Mempy
dopmynamu (514) m (515) o6ycaoBaeHo TeM 0OGCTOATEILCTBOM, UTO
popoBrie $as3s, K KOTOPHM OTHOcHTcA (513), BRIOUAIOT HE TOJIb-
KO BUAOBHE ()asnl, BcTpPEUaOINecsd B TpeTbeM aHcamObie 1 mMelo-
mue ®odPdumueHT BeposATHOCTH (515), HO Tar#He Bce BHAOBHE
(ass, MOJyYEHHEE U3 BTUX IOCIEJHUX TMyTeM 0OMeHA MOXOOHHX
JaCcTHL MeAy AByMA KomMOuHuUpoBaHHHME cucTemamu. Hoaddu-
JMEeHT BEPOATHOCTH IOCJEIHUX, OYeBUFHO, PABEH HYJIO, TAK KaK
OHM He BCTPeJanTcsa B aHcambie.
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Hanee, aToT TpeTHit aHCAMOJL BAXONWTOA B CTATHCTAYESKOM
PaBHOBECHMA KaK OTHOCHTEJILHO BHJOBHX, Tak ¥ OTHOCHTENBHO
ponoBux $as, DOCKOJBKY BTO WMEET MEcTO Rus aHcamOied, ms
KOTOPHX OH o00paszoBaicA. OTO CTATHCTHYECKOE DABHOBecHe
He 33BHCHT OT DaBeHCTBA MOAyJel M KodPPUNMEHTOB p,;...,p,
mepsoro u BToporo aHcamOueidt. OHO 3aBHCHT TOJBKO OT TOro
obcToATeIBCTBA, 9TO 062 [EPBOHAYAILHEX  aHcaMOaA moposHs
HAXOAWJNCh B CTATHCTUYECKOM DPaBHOBECHH ¥W 9YTO MEKAY HAMH
He MMeJI0 MecTO B3amMojeiicTBHe, TaK KaK KOMOMHHDOBAHHE JBYX
ancam6Jeit Ay1a 06pasoBaHUsA TPETHETO ABJIAETCH YACTO HOMAHAIL-
HEM H He NpefunoJiaraeT HUKAaKoit ¢Qusmieckoit cpasm. Tawasm
HEe3aBUCHMOCTHL cucTeM, ¢unsmieck# pOycloOBIeHHAA CHIaM¥,
NPenATCTBYOIUMEA YacTANAM INEPeXOAMThb. U3 OfHOK cuMcTe-
MH B IPYTyIO WIM DONAfaTh B chepy B3AMMHOIO [eilcTBHSA, MaTe-
MATHYECKH NPEACTaBIAeTCH OeCKOHeYHHMN ‘BHAYCHHAMH SHEp-
FAM QJA YacTHI B MPOCTPAHCTBE, Da3NEJNAIONMEM CHCTEMH.
Taroe (paspeasiomee) NTPOCTPAHCTBO MOMKHO HA3BaTh Ju-
ag pazmoii .

EcJn MB IPEAIOJIOREM TeNEPh, 9TO OPHA KOMOMHADOBAHUA CH-
CTeéM [BYX Ie€DBOHAYAJBLHHX aHcaMOJeif cHIH HACTOIBKO M3MEHE-
HH, YTO DHEPTHA YacTHUIL ye He OeCKOHEYHA BO BCEM HPOCTpPaH-
cTBe, o0pasyomeM guapparmMy, Ho YMEHLINEHA B HEKOTOP O yacTa
9TOrO0 IPOCTPAHCTBA, TAK YTO YACTUIIHE MOT'YT N€PEXOJUTH U3 ONHOIMK
CHCTEMH B APYI'YI, TO QYHKUHMA &', HpPeJcTABIALMAs DHEPI A
KOMOMHHMPOBAaHHHX CHCTEM, H3MEHHTCH M .ypaBHeHue & =z’ | ¢”
He Oymer Oombpm2 cnpaBepumseiM. Jlaxee, ecadm O6m Koadduuument
BePOATHOCTH TPETHEro aHcamOasa Bupamanca (513) ¢ aroit Hosoi
PyHKIUed &’’’ , MBI OIKHE Ob1IM 65 MMETH CTATACTAYECKOE DABHO-
BecUe OTHOCMTEJBbHO PONOBHX (a3, HO He OTHOCHTEJIHHO BHROBHX,
Opuaro, 9TO NPHBOAWT JMUWIF K HE3HAYATENLHOMY M3MEHQHMIO
B pacupefieJieHEHM TpeThero aHcam0iaa*)-—n3MeHeHMI0, KOTOpOE
MOKHO NPEACTABHTL NPHOABIeHHEM CPABHATeAbLHO HeEDOOJBIIOro
9YHCIIa CHCTEM, B KOTOPHIX MMeeT MecTO Hepexofi 9acTar K KOJo0c-
CaJIbHOMY YHCJIY CACTEM, HOJIYIeHHNX KOMOMHApPOBaHHEM ABYX Iep-
BOHAYAJBLHHX aHcaMOuel. Oranune ancambis, KoTopHIit HaXoaAIICH
O’ B CTAaTMCTMYECKOM DpaHOBecHH, OT aHCam0biad, HONYYeHHOTO
HaMA KoMOMHUDOBaHMEM [BYX NePBOHAYANBHHX aHcamOueit,
MOeT OHTh OesarpaHfMHO YMEHBIIEHO, NOKA YacTANH CO-
XPaHAKT BO3MOKHOCTh [I€PEXOANTh N3 OAHOI CUCTEMH B JPYryIio.
B 5TOM CMBICJIe MBI MOKEM CKa3aThb, 4T0.aHcaM0ab, 06pasoBaHHHIL

*) Heo0X0omuMO OTMETHTH, KOJIb CKOPO /IeJI0 KacaeTCs pacHpefeeHud,
¥ro 04eHb Gonbmue u GeCKOHEYHble BHAYEHMA € (MJIA HEKOTOPHX (as) osHA"
9aI0T IPEMEPHO OHO M TO #Ke—ORHO O3HAYAET HOJHQe, & APYToe—IIOUTH IO
Hoe MCKIIOYeHHe paccMarpuBaMHX (as. CiaegoBarenbno, GeckoHeuyHoe MBMe"
HeHHMe BHAYGHHA ¢ JJIA HEKOTOPHX (a3 MOMeT NpeJCTaBIATL MCUe3aloP
Majloe HPveHeHHe PaCHpejieIeHHA,
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KOMOMHUDOBAaHMeM [BYX AAaHHHX aHCcAMOJel, MomeT paccMaTpu-
BaThCH TAK e, KAK HAXORAmMUICA B COCTOAHNN (nPuUbInKeHHOTO)
CTATUCTUIECKOTO DABHOBECHS OTHOCHUTEJHLHO POMNOBHX as, ecim
9acTUIL MMEIOT BO3MOKHOCTH IEPEeXOANTHh W3 ONHOH KOMOSWHUPO-
BAaHHO} CHCTEMH B [PYI'yl0 W €CJH CTATACTHYECKOE DABHOBECHE
OTHOCHUTEJNHLHO BUAOBHX (a3 IOJHOCTHIO MCYE3AET W KOr[a PaB-
HOBECHE OTHOCHUTEIHHO POFIOBHX (a3 TaKMKe TOJHOCTHIO HC-
4e3so Ok, ecim O maEHEE aHCAaMOaM He OHIN KAHOHAYECKH
PacupeaeseHHEIMA IO POAOBHIM asaM ¢ TeMu sKe 3HadeHHaAMEH O
A Pyeee, P ‘
OuesumHO TaK:Ke, 9TO COOOPAMKEHNUA STOTO POJa TPUMEHUMEL
U OTAEJBHO K YACTHNAM Pa3JMIHOr0 PoAa. ME MOKeM YMEHbIIUTH
9HEPryi0 B mPOCTPaHCTBE, oOpasyiomeM auadparmy, AJA YacTHUI
OJIHOTO POAa, He YMEHbIIAd €€ BTO 3Ke BPeMsA AJsA YacTan Apyroro
pona. J9To ycjoBue GyneT MaTeMATHUECKWM BHIPaKeHWEM IOJY-
nponunaemoii anadparmu. Ycsaosme, He0GXOAUMOe A CTATHCTH-
9EeCKOr'0 PaBHOBECHS B TOM CcJydae, Korga guadparmMa npoHUIaeMa
TOJIBKO JJIA 9acTuIl, 0003HaueHHHX MHAEKCOM ( );, BHIOOJHAETC A,
KOTJia p, ¥ O MMEeT o uHAKOBLIe 3HAUYEHUA B 000MX aHcambaAX,
XOTH Apyrue KoaQPUITMeHTH (,, p,,... MOI'YT UMETh OTIAMIHBIC APYT
OT Apyra sHadYeHusd.
9T0 BajKHOE CBOMCTBO GOMBIINX aHCAMOICH ¢ KAHOHMUECKHM
pacupefesieHreM AaeT OCHOBaHMe AJd Gojee cnemmaybHOTO pac-
CMOTpEeHNA NPUPOAH moxobHEX aHcambaeit. Ilpu aToM ocoberHHO
BajHbl CPABHUTENbHHE YHCJA CICTEM B PA3dAYHBIX MAJBX
aHcaMO0IAX, COCTABAANINAX 00abmoit aHcambiab, a Takme cpef-
HUE 3HA4YeHNA HEKOTOPHX HamnbGojee BasKHHX BEJINUYMH B GOJb-
moM ancamfie WM cpefHHe KBajpaTH OTRJIOHeHmil OT HTHX cpej-
HUX 3HAYEHHUIA.
BepoaTHocTs TOr0o, 4ro cumcreMa, IIPOM3BOIBHO BHOpPaHHAA
M3 KAHOHWYECKH pacIpefeleHHOro Goabmioro amcambusa, Oyper
COflepPsKaTh B TOYHOCTH V,, ..., V, YaCTHI PA3JINIHOr0 POAa, BEIpa-
#aeTcd KPATHEIM MHTEIPaJIOM
St v+t y, -
BCE __1_1_6___7";.

e

v ST dp, ... dq,, (516)
¢asst
nan
hp vyt
e ° 517
Vll .. ‘V;,l ° ( )

9TO BHIpasKeHHE MOMKHO HA3BaTh BEPOATHOCTHI0 MAJOr0 aHCaMOas
(v, +-. v,). Cymma Rcex TaKEX BepOATHOCTeH, OYEBUMAHO, paBHA
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eamanne. Naave rosops,
+p v+t -

e
e
291' o Ey}‘ Vl! N 'V],l = 1 (518)

B coriacum ¢ (500).

Cpenuee mo Goabmomy aHcaMOaio 3HAYeHMe KaKOH-1mGo Beam-
9MHH u Raerca (opmyaoi

1 v ..o,y -
Bece 1°1 h¥h

- ue o
uzzvl...}‘%g...g T 9Ps - dgn. (519)

dasnl

Ecan u ectb YHKIUA TOABKO V,, ..., V,, T. €. €CIR OHA HMeeT
ORAMHAKOBOE 3HadYeHMe JJA BCeX CRCTEM KAaKorg-imbo MaJioro
amcambas, To gopmysa sra cBoamred K

Ot v+ by, =
-]

- S ue.
u= }JW' ’ 2‘ vyl el : (520)

v,

Haxee, ecam maA OTANYAA MB 0003HAYAM CPelHCe MO GOMBMIOMY
M MaJIoMy aHcAaMOnAM uepes u'grang M U ! petit, TO OyAeM mMeThb

O+ v+ v, -
(L)
- - .
u' =V ... E u
grand = " v |petit T

. (521

. V;,l

B sroif rraBe, THe IIpeaMETOM PAacCMOTPeHHA ABIATCA 60Tb

mpe amcambiun, u Bcerga o0603HAYaeT cpefHee IO OoJBIIOMY
agcamOmo. B mpemHpaymumx raaBax u Bcerga 0003HA4WANO Cpex
HEe IO MAaJoMY - aHCcaMOJiIo.

Ypasuenne (505), KoTopoe MH HepenumeM B HECKOJBKO OTIAHY
HOli JopMe, a MMEHHO

e_z=2v,'j'2v,,g

BV p v, €
BCe 11 h'h

(]
e
S——,———,,h,— dp, ... dg,, (522

¢asu
HOKasHBaeT, uro Q Apafgerca GyHknued O W py, ...,y & TAKK
BHENIHNX KOODAWHAT d,, @,, ..., HeABHO BBOJUMHX &. Ecim mi

nuddepennmpyem ypasHerme (522), paccMaTpHBag BCE OTH Beaw
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YAHH KaK IIepEeMEeHHBE, TO HOJy4uM

"(—e+92d8>_—--—2 2

By, F. +|1v -
BCE E ALY M M

Vet ... pva—e) e 8
XS (e ":1?“-"1.! _dpl...dqn+-
$asm
P-)+ +$1-hv;,“e
dp.l Vi€ o
Ev, ZS S—“""——ll...w dp, ...dgn+ ... —

¢asu
L R
BCe 171 h'h

_duy W S...g,"’s"———"l—;_dp,...dqn_...(523)

(¢ v, ‘vh da, Yy...VR
¢asnl
1}
VMHOMAS 9TO ypaBHeHWe Ha e® W, Kak obkuHO, 0603HaYas yepes
Os ds
A, 4, ... BeINUHHH — .+., MH IIOJIy9dM, B CHIY

da,’ " Oay’
33KOHA, BEHIpaKEHHOTo ypasHeHuem (519),

aQ | Q do - " iy
—§‘+é§de=_—ez (Bt o ey —e) +
dp, — dy, - da,—~ da,
+ et T A+ A+ (52%)
dQ= ?_ﬂ_ém A8 — N v, dp, — N 4, da,.  (525)

Ilockonsry ypasHerue (503) maer

Q+,1:"+'..-+]J.}';h—~;_ Ty A
ot =H, (525)
TIpeARIymiee YpaBHeHNE MOKHO HamucaTh B BRUjE
de=Hd8 — v, dp, — X 4,da,. - (527)

Nawee, ypasuenue (526) paer : . ‘
A2+ Y p,dv,+ v, dp, —d:=0dH+HdO. (528)
Uckiouaa d2 w3 9THX ypaBHEHHH, IOaydaem

de:= —OdH + Y p,dv, — Y, A,da,. (529
ITonaras
¥ —c+OH (530)
i

dV = ds |+ OdH + Ha8, (531)
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MBI HMeeM
d¥ =HdO + 3 u,dv, ) A,da,. (532)
CooTBerciByommue TePMOAMHAMAYCCKHE YPaBHEHHAsA HMEKT BHJL
de=Tdy+ Y wdm,— 3 A,da,, (533)
Y=2—Tn, (534)
dy = —4dT + X p,dm, — Y A,da,. (535)

URg BHBCJGHH M3 TepMOAMHaMHYecKnX ypasHeHmit (114) m (117)
TNyTCM OprOaBleHHd YWICHOB, HEOOXOAMMHX JJIsI y4eTa M3MEHEeHHS
ROAWYECTB M,, M,, ... OTAETBHEX BEIICCTB, U3 KOTOPHIX COCTOMT
teso. CoorBercTBHe ypaBHeHHIl ABIsercsa HamGoJee CoBepHIEHHBIM
TOIAA, KOTJa e[AMHHUIH, B KOTODHX MzMepPAIOTCA KOMIIOHEHTH,

BHfpanel TakuM o6pasoM, 4TO M, M, ... HPONOPUMOHANBHEL
YHCJIAM MOJIEKYX HJIM AaTOMOB pasauvHero pofAa. Beanunnm
#y, g, ... B OTUX TepPMOAMHAMMYECKHMYX YpaBHEHHUAX MOI'yT OIpe-

AexAThCHA, KAK IIPOM3BOAHEE, I00RM YypaBHEHMEM, B KOTOPOM
OHH_BCTpeYaNoTCA *).

Ecnu Mu cpaBHuM cratmcrmueckue ypasHenusa (529) m (532)
¢ ypasHenuamm (114) m (112), npuseneHnsiMu B raase 1V m pac-
CMOTPeHHEIMU B riaBe X1V B KadecTBe aHAJOrOB Te pMOJMHAMU-
YeCKUX ypaBHeHHMH, TO ME OOHApyMuM MeKAY HUMHA 3HAYHTENb-
Hoe pasimyme. Kpome wreHoB, cOOTBETCTBYIOIMUX JOICIHHUTEIbHEIM
97eHaM TepMOAMHAMHUYECKMX YPABHEHAH 5HTOM raaBe, I KpoMe
TOro o0bcToATeNBCTBA, YTO CpPelHME B OAHOM CJaydae OepyTcs IO
Goxbwiomy anHcaM0ii0, a B APYroM — II0 MaJOMY, AHAJIOA HHTPO-
e H u v cOBePMIEHHO PABIMYHH II0 OIpeJeTeHHI0 W 3HAYEHRI,
Mu BepweMcA K STOMY IYHKTY IIOCJIE OINPEeJeHHA IHOPALKA
BeNNYAHEL OOBIYHBIX QUIOKTYAIu v,. ..., v,.

Hndipe pernpyn  ypasucnue (518) mo p, m ymHomas Ha O,
noaydaem

T
Y (24, ° =0, (536
Zyl ' th (T;p—!—}-ylj YI!...Y"I - (( )
09 - -y .
OTKYA& 5 - .= —V, B COMIACHH C (527). Anddepenumpys cHOB2
1
HO ¢, M 1, ' moaaras
Q_ s e _ 5
A Y e

*) Cp. Transactions Connecticut Academy, vol. 111, pp. 116 u gazee.
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MBI IIOJIY9Ia6eM
e +v-1~vl+-.-+ vV, $

02Q (v —v,)2 ) )
EVJ, 2\']; dpl L 8 1 ) T =0, (537)
Srey e tu
022 (=) (2 =V e e
HV]. . zvh <d“1 dpu e > vl.! .. "h! = 0.(538)

Merwe CTOPOHH 3THX YPaBHEHAA IIPEJCTABJIAIOT CpPEAHHe 3HA-
qeHHA  BEJAMYAH, 3AKMIOYCHHEIX BHYTPH TVIABHHIX CKOOOK.
C1e[0BaTeIbHO,

_ o0 5 '
v, —v,)? = V—vi=—0_— T = (3) d;: (539)
'\"1A — Vx) (Vz ’_;é) = E“ ‘V.x V-z. =—0 o8 . dll —g (540)

Op dpa  Opa "T*x
W3 ypasuenna (539) MH MoiKeM IOJydATH IIPENCTABIEHHE O
NOPAAKC BEIMINHH OTKJIOHEHUI v, OT e¢ CpeJHero 3HAUYeHHMA IO

&HGaMGJIIO, KOrga 93TO cpeaHee 3HAYCHHAE BEJINAKO. VpaBHeHne
MOKHO HAIIACATh B BHJE

vi—v): @ gy
vt B on (541)
Vi v Oy
IIpaBag cropona 3TOro ypaBueHna Oymer, BoOOImE TOBOPA, Malla,
1orga v, Beauko. Boapmwe 3HadYeHuA He 00A3aTelIbHO HMCKIIO-
YaIOTCA; HO OHU JOJICHEL 3aKJIOYATHCA B 04eHb Y3KMX I'DAaHANAX
no p,. Tar wak, eciam

(vy— \'1)- 1 . .
B (542)

Vl

AT BCeX 3HAYCHME p, MEKAY TPAHANAME p; M pj, TO MH OyneMm
AMOTH MCIKAY TeMM jKe IpaHuOaMM

2 av, > dy, | (543)
vZ
1
M, (JeN0BATEJBHO,
1 ’
20 (—7-— — ) >y (544)
i

PaszHoCTh p”;—p’, TPEACTaBIACT OO0 MOITOMY YMCJIEHHO
G1CHDb MAdy0 BeandnHy. UToOH ysacHHTH cebe BasKHOCTH TaKOM
pasHocTH, 3ameTuM, uTo B Popmysae (498) p, YMHOMKAETCA HA v,
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W npousBejeHue 9TO BHUUTaercs u3 sHepruu, CJemoBaTesbHO,
Jlaske OYEHb MAJI0Ee Pa3JIndKe B 3BHAUCHNN v.; MOJKeT NMeTh 3HaYeHNe.
Ho, nockoabry v Bcerga MeHblIe KMHETHUYECKON SHepPrMM CH-
C¢TeMEI, HAalIa (bopmy.na NOKAa3HIBAET, YTO p”;—p'y, AAKe Oyny4Hd
YMHOMEHO Ha v/, uian v”l, BCE eIe MOKeT paccMaTpPUBaThCA Kak
Hecymec'rsezmaﬂ BEJIMYUHA.

Mir Monfem Temeps-ycTaHOBUTH B OTHOIIGHHH CBOHCTB, A0-
CTYNHHIX YeJ0BEYECKOMY BOCTIPHUATUIO, OCHOBHHIE OTIUYUTENH*
HEE 9ePTH aHcambJs, mogoOHOr0 TOMY, KOTOPEIL MBI PaccMaTpH-
BaeM (KAaHOHMYECKN PacTpefesieHHHt 00abpmoil aHcam0iIb), KOrga
CPefHme 9UCIa YacTUI[ PA3JIUYHOTO POMIA TOIO e MOPAAKA BeJu-
9HHBI, 9TO M YHUCJIO MOJEKYJ B TeJaX, ABJIAKIIUXCH IPeMETOM
Pusnueckoro srcmepumenta. Hecmorps Ha TO uTo aHcaMbab
COJEDHRUT CUCTEMBI, YHCII0 YACTUI, B KOTOPHX MOKeT KoaebaTncs
B IIMPOYANIIAX NpefesaXx, NPAKTHYCCKN 3TH Yncaa KOJeOmoTc A B
CTOJb Y3KUX MpejesaX, uTo KOIe0aHmsa oTH ABIAITCA HEON[yTH-
MBIMHI BO BCEX CJy4asgX, 32 NCKJIIOYCHUEM C/IyuaeB ocOOHX 3HAYE~
H Ui HOCTOAHHEIX aHCaMBIIA. ITO UAKIOUEHNE B TOUHOCTH COOTBET-
CTBYST TOMY IIPUPOJHOMY CJIY4al0, KOILJA HEKOTOPHE TePMOAMHA-
MHYECKHME BEJXMYMHEI, COOTBETCTBYOmMHUe O, p , p,. .., KOTOPEHE BO-
-00ute OmpeneNHIOT KOH'EHTDALMK PABJIMYHBIX KOMIIOHEHT TeJ, uMe-
10T HEeKOTOpOe 3HAaueHWe, JeJamlee 3TN KOHIEHTpall| HEOIpernc-
JEHHBIMHA, IIA, APYIMAMH CJI0BaMy, KOTJa YCJIOBHS TAaKOBHI, 910
OIPEREIANT  cOCymecTByOmue (Pashl BewecTBa. 3a HMCHINYEHUNEM
CIyd9as 3THUX  O0COOBIX -3HAdYeHMA G0iibmION aHcamM0ab. B Ipeyesaax
4eJI0BEYECKUX CIIOCOOHOCTeMH BOCTIPUATHA HE OTJIUYAETCA OT MaJoTO
aHcaM01sA, a MMEHHO, OT JIIOGOr0 M3 COJEPAHAIINXCA B HeM MAbX
aHcaMOmeif, B KOTOPOM v, ... HC OTVIMYAIOTCH 3aMETHO OT CBOAX
CpeJHUX 3HAYECHHI,

CpaBHuM Tenepb Benmumusl H w v, CpefHMe 3HAYEHHA KOTO-
PHIX (COOTBETCTBEHHO B 0OJBIIOM ¥ MAJaoM aHCAMOIAX), KAK MBI
BAjeau, cooTBeTcTBYIOT 9HTpomuu. Ilockompry

H— QA-pvy e Fppvp—2

(5]
A
Rl
M=y
TG
. [ R T I SN T 5
Hen=% PL’_L_(_JL_P_h_'_LE X (545)

YacTb aT0il pasHocTH 06vc.rmaneﬂa TeM obcTosATeabCTBOM, uTo H
OTHOCHTCA K pojosBmM paszaM, a n—K BHNOBHM. Ecmun Mel 000
3HAYAM YePe3 Yyep, MOKA3ATENL BEPOSATHOCTH POMOBHIX (a3 MamQIC
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ancaM0ad, TO IIOJYyYMM

Ngen=1-+1logv! ...yl : (546y
H—-‘l) H—ngen+16v,1 ... 9!, (547)

H— mgen = 2500 TF o0y 1yl (548)

JT0 Bmpaskenue npejcraBager coGok gorapudM BepPOATHOCTH
Madoro ancaMbas (v,...v,)*). Ecam momomnrs

¥ e \
e — Mgen, (549)

YTO COOTBETCTBYCT ypanﬂeumo
i, (550).

TO MWl IOJIYYuM

‘?SQD=4’+8108 Vl! e Vh!

H
Q+pv+ o+ — 9 \
H — Mgen = e — =, (551)
dra pasHocTs Oyxer mMeTh MaKemMyM Ipn *¥)
47 47
dff“ =p,, “"“ =gy . (552)

OrMeuas 3HAYEHHHA, COOTBETCTBYIONIAE STOMY MAKCUMYMY, LITpH-~
XaMd, Mbl TIONYYAM TIpUGIRIKEHHO JAJA cIydad, KOTAA V, ..., Y,
TOrO ’Ke IOPAAKA BEJMYMHH, YTO M 9ACAA MOJEKYA B OOHYHHX
TeJax,

Qtwv -+ Fwn— ¥ Q‘*‘FV’—;—.. “‘T‘thl—? 3
H— Tigen = 11 5 h gen 1M h gen
— (Do Gnr_ (Tl ot (7 4’89“) G’ (553)
ov? ) 29 axan ’ ov2
< geu> (Av ), (0 Q‘gen) Avidvy (_02—4, \r (Avh)a
H- 9 by © T Nowp/ 20
¢ =g * K , (55%)
rae
Qdpvi+ .. vy — .7
= M LA *geu (555)
o
u ’
Ay, =y, —vy;, Ay, =v,—v, ... (556)

*) CM. dopmyay (517).

**) Crporo roBopf, Ygen OUpEAEIAETCA KAK QYHKRUMA v,,...,v, JHWb A3A
neJablX 3HaYeHU# 9TUX NnepeMeHHHX. TeM He MeHee, MH MO#eM ONpe/eUTh ee
KaK HeNpeprBHYI0 GYHKIUMIO NpM NoMOIGH mMoOOro MofXoAAUIero Npouecca
HMHTEPNOANPOBAHAA.
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3r0 BHIpaieHne NPeACTABIIACT e POATHOCTD CUCTEMBI (v, . . ., v;) .
‘BepoATHOCTH TOrO, YTO 3HAYEHUA V,, ..., VY, B3KIIOUYCHH B 3afldH-
HHIX [PAHNIAX, MAETCA KPUATHBIM MHTETDPATIOM

¥ 94 , .
/0 Tgen (Avl)‘ ( "Ygen ' avidis /9 Ygen (4vp) 5
: TN e o 7
S' . S eCe N a3 VOV 0 N ov? o
X dv,. . .dv,. (557)

Orciofga ca2fiyer, 4TO pacipefededie 6OALIOrQ am,d\{(mﬂ o
‘SHAYeHUAM Y, . . .,V CIACAYeT «3AKOHY OMMUOOKM, KOTAA V), ..., v,
QYeHb BeJNRO. gHa‘IOHI/Ie 3TOT0 UHTer paJia, B3HTOI‘O MRV TIpe-
Hejamu -+ oc, AOMKHO OBITH pPaBHO eJUHMIEE, OTO AACT

b
(2@ 2 -
C T =1 (558)
D'_’
884
C=- 100' D—— 5 log( 2r0), (559)
e
<¢92‘;’gen Y / az‘{'gen >’ / az‘l’gen >' !
ov? ) Noovavs J T Tt \Tov0v
< é’2"{‘%1\ >' (r"/ awgen\ ! ( ‘92*80_11_
v,V ooV T NP
D=\ D (560)
(é/‘z,‘y,gen >/ ‘// dzl{,gm >r / 0* ‘Pgen )
dvbdvl vx_ »’)V;{)Vz """""" \ dVQ
T, e,
’(ia)' oY’ (Y|
v, G ) .. v, !
N NG __al"'_:__ ;
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l]',anee, mo -(553), Mu mMeeM B me pBOM OpuG KeHAN
H-— Mgen=C =5 log D—— log (2n0); . (562)

pasmesnB Ha IIOCTOAHHYIO K *), MHB CBefieM OTH BeJIMINHEL
K OOBIYHOI efMHUIE 3HTPONAU

H—ngey = log D—h log (2r8) (563)
Kk T 2K

IMockompry K mMeeT TOT i€ HOPANOK BEJNYNHH, 9TO M YHCJIO
MOJIEKYJI B OOBIYHEIX TeJIaX, BTO BHPaKeHUe OIpefiesdeT, 0IeBUAHO,
BeJIUYUHY CTOMh MAJyI, 4YTO €10 MOIKHO npeHe6pe% Heobxoaumo
OTMETuTh, 49TO 'qg?n nmpeacTaBIAeT co6oii 8fech cpefHee IO 6015~
mOMY AaHCaMOJIO, TOrJla KaK BeIHYNHA, KOTOPYO MHl IKelaeM
COIIOCTaBUTL © H ABaseTcA cpefmHell Mo MamoMy aHCaMGiio.
Onmaxo, IOCKOJIBKY MHl BHJENW, 9TO B PacCMAaTpHE2AeMOM elIydae
60mbImiof aHCAMOJb IIpeACTaBIAETCA YellOBe4eCKOMY HAaOIIONeHHIO
ONMHAKOBEIM ¢ MaJbM aHcaMOaeM, TO 9TuM oTIHYINEM MOHHO
mpeHeOpedb.

CaefoBarelbHO, B paccMaTpWBAaCMOM CIydae OTINYAA MEKAY
BEJIMIMHAMY, KOTOPHE MOKHO IIPE/ICTaBUTh 0003HAUCHMAMME *)

Hgen |

|
grand’ Ngen !grand’ MNgen petit?

He OI0YTHMEI JJIA 9eJI0BEYECKOTO BOCH‘pPlﬂTIAH. Pasnocrs

Ygen 'petit—'ﬂspec ]petit =logv,! ... v!

M, CJIellOBATeILHO, ABIAETCA IOCTOAHHONM, KOJIL CKOPO YHCIA
Yy, « -+, ¥, TOCTOSHHH. [[JI IOCTOAHHLIX BHAYEHWMH BTHX UHCeJ,
CIIe[OBATEIbHO, HecyecTBeHHO, OyAeM JM MH INOIb30BATHCH
cpeliHeil BeNWYMHON Mgen WM 7 JJA SHTPOIMH, IOCKOIBKY BTO
BIUAET TOJIBKO HA IPOM3BOJBHYI0 IOCTOSHHYI WHTETPHPOBAHUA,
npnbasasgemyo k sHrponnu. Ho ecan wneaa vy, ..., v, nepeMeHHH,
ymorpebieHne IIOKasaTessa MJIA BUJAOBHX ()as CTAaHOBHTCA HEBO3-
MOKHEIM, 100 HIPHUHIUI, COTJIACHO KOTOPOMY SHTPOIMA KAaKOTO-
au60 Tesda BKIIOYAET NPOM3BOJbHYI AaJINTUBHYIO IIOCTOSHHYIO,
TIo/iBe piieH OTPAHMYEHNIO, ecdu JieJo Kacaercs pPAasinyHHX KO-
4ecTS OJIHOTO M TOTO ske BemecTBa. B aToM ciydae mpomMsBOJbHAA
moctosHHas, OyAyum ompefelieHa JJA  OAHOTO KOJMYECTBA
BEIIEeCTBA, TEM CAMHEIM OIIpefiessaeTcs A JMOOHX KOJIMIECTB TOTO 3Ke
BemiecTBa.

*) Cwm. cTp. 181—183,
**) B arux dopMyaax xua Gonbleii AscHocTH yepes Hgen' grand ¥ nspeclpetn

0603HaYeHE! BeJIMYMHEI, KOTOPHIE B APYIAX MecTax o6osHauannch yepes H u 7.
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Iina onpefieIeHHOCTA I PEANOJOKEM, YTO ME EMeeM JIBe TOM-
fleCTBEHHEIE KH[IKME MACCH B COIPUKACAIIINXCA KaMepax. DHTPO-
nnA NeJIOT0 paBHA CyMMe SHTPONMIl 4acTeil m yABOEHHOI SHTpOIMU
oAnoi#t wactu. Ilpefmono:xuM Temepb, YTO MH OTKpPHBaeM KIAIaH,
ycTaHasympasg TakmM 00pasoM cooOmieHme Me:RAy obemMm KaMe-
pamn. Mu He paccMaTpmBaeM 5Ty OIepanuio, KK BH3HBAIOIIYIO
n3MeHeHUEe SHTPONNAM, XOTA MacCH rasa M ;EpAxoctH Anddys-
AupyioT ApPYr B Jpyra m XOTA TOT ke lipomece Au(fysmu yse-
amanst OB BHTPONWIO, ecanm OHl MacChl RWAKOCTA ORI Pasimy-
HuMu. OdeBnAHO, CIENOBATeJBHO, YTO TPH BHULCJICHEA SHTPOIMU
MHE JIOJKHEI MMETh J(eJl0 ¢ paBHOBECHEM OTHOCHTEJHHO POAOBHIX
¢as, a He OTHOCHTENBHO BMROBHX, M 9TO, CIEJOBATEJIBHO, BEJL-
9MHA, KOTOPYI0 MH JIOMKHH TIpUMeHAThL B KavecTBe SKBUBAJICHTA
BHTPOINH, eCTb Cpe/lHAA BeduuwHa H WM Ngep, 8 He cpefiHAA
BeJUYMHA 7); UCKIIOYEHNE COCTABJIAET TEPMOLMHAMUKA TeJ, B KOTO-
PHX 9HCIO MOJEKYJ PazindHOr0 pofia IIOCTOSHHO.
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