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B cmammi pozensnymo nepedicmopiio epeoduunoi meopii, wiasxu po3eum-
Ky Komnaekcy nousmos ma ioei, ki npuseau 00 gopmysanisi i po3gumiy
yiei meopii. [Ipoananizoearno eiokpumms 3 epeoduyHoi meopii OuHamivHux
cucmem A.M. Koamoeoposa, itoeo yunie ma nocaidognuxie. I[loxazano pons
ykpaincokux guenux M.M. boconio6oéa ma M.M. Kpurosa y gpopmyeanni
yiei meopii. Pozensnymo npayi xapkigcekoi wikoau 3 epeoduunoi meopii.
Ilpoananizosarno ocHosHi Hanpsamu docaiddceHs ma npayi eUOAMHUX 64e-
HUX, nog’sa3ami 3 po3gumrom epeoduuroi meopii. I[Ipodemoncmposano, wo
epeooutHa meopis 8UHUKAQ PU cnpobi OMPUMAMU MAKPOCKONIMHUL onuc
@izuuHUX cucmem 8UX00A4U 3 MIKPOCKONIMHO20 ONUCY 3a 00ONOMOROI0 Pig-
HAHb PYXY; 3ACMOCYBAHHS epeo0utHOi meopii 0o 00TpyHMYBAHHS CIMAmuc-
muyHoi Qizuku 36en0cv 00 3a0a4i 6CMAHOBACHH MemMPUUHOT MPAH3U-
muerocmi; epeooutHi meopemu 0armMs MONCAUBICING PO3AAOAMU PAHUYHI
uacogi cepedni abo 4acogi cepedHi Ha HeCKIHYeHHOMY NPOMIJNCKY Hacy, moo-
mo mae micye pecyaapricme N06ediHKU OUHAMIYHUX CUCTeM, KA N08 13-
Ha 3 ycepeOHeHHSIM.

epeoduuHicmy, epeodutHa meopis, epeooutta einomesa, OUHAMIMHA cuUcme-
Mma, ineapianmua mipa.

Ha nmouarky XX CT. y pi3HUX raiy3sx HayKH i TeXHIKW BUHUKJIA
HEOOXiIHICTh CTBOPEHHSI METO/IIiB, MPUIATHUX JJIs1 TOOYI0BU
BUIIMX HAOJMKEHb; METOIIB IS SKiCHOTO Ta KiJIbKiCHOTO B1-
BUEHHSI MPOLIECiB, 110 HE € CYTO MEPiOAUYHUMU (TaK 3BAaHUX
KBa3inepioAnyHUX i MaiixKe MNePioAMYHUX), SIKi 103BOISIOTh
JOCTiIKYBaTU HeCTallioOHapHi MPOLIeCH, MPOLIeCU CTAHOBJICH-
Hs1, mepexiaHi npouecu. [puknagHi 3agayvi 1930-x pp. cripusi-
J1 (popMyBaHHIO TeOPii HeJIiHIHHUX KOJMBaHb, CTAHOBJICHHIO
OCHOB €proguYHOI TeOopii.
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Esonrouis epeoduurnoi meopii

3apa3 eprogMyHa Teopisi pO3BUBAETHCS SIK CYTO MaTeMaTHYHa Teopisl B MexKax
3araJibHOI TeOpii IMHAMIYHUX CMCTEM i BUBYA€E TIe€PETBOPEHHS 3 iIHBapiaHTHOIO Mi-
poro. JociakeHHs YMOB, 3a SIKUX CUCTEMH 3 HEBEJIMKOIO KiJIbKICTIO CTEIIeHIB CBO-
0omu, sIKi MalOTh CTATUCTUYHI BIACTUBOCTI, € eprOAMYHUMU, KJIacu(iKallisl pi3HUX
TUIIIB MTOTOKIB y (ha30BOMY MPOCTOPi Ta BUBUCHHSI iX BJIACTUBOCTEN € Ti€I0 YaCTU-
HOIO eproAUYHOI TEOpii, 1110 YBIilIllIa B MATEeMaTUIHy OCHOBY HETiHIAHOI IUHAMIKH.

Pesynbratu, oTpyMaHi 3 eproaMyHol Teopii, 3HANIILIM ITUPOKE 3aCTOCYBaH-
HsI B pi3HMX rajly3s1X HayKM i TEXHIKM, 30KpeMa B IMHaMilli piiuH, Teopil iMo-
BipHOCTEI, Teopil BUITAAKOBUX IIPOILIECiB, SIKiCHIl Teopii AudepeHIliabHUX PiB-
HSTHB, TEOPil KOAyBaHHS, KOMIUIEKCHI TMHAMIlli TOIIO.

Po3srnsiHeMo IIIXU pO3BUTKY KOMILJICKCY IMOHSTh Ta ieH, sIKi MPUBEIU 0
CTaHOBJIEHHSI Ta PO3BUTKY €proJluyHOI TEOpii.

®panuy3bkuii BueHuii A.Ilyankape y TBopax «I1po KpuBi, SIKi BU3HAUAIOThCSI
nudepeHLiaTbHUMU piBHSIHHSIMU» (1881—1885) Ta « HoBi MeTonM HeGecHOI Mexa-
Hiku» (1892—1899) npoBiB noCHiIKEHHS XapaKTepUCTUK Ha IIOBEPXHi TOpa, OTPU-
MaBIIIY TIePIIi TOMOJIOTIYHI TEOPEMU: MPO IHAECKC UKIIY i KiJIbKiCTbh OCOOJIUBUX
TOYOK, IIPO CHiBBiIHOIIEHHS MiXK KiTbKICTIO OCOOJMBUX TOUYOK i pOIOM MOBEPXHi.

Y tpeTthoMy TOMI Tipani «HoBi MeToan HebecHOT MexaHiK1», po3aiii «Criii-
Kictb 3a [Tyaconom» A. Ilyankape BUKIIaB ifie1o IIpo BUBYEHHS MOBEIIHKM JUHA-
MiYHUX CUCTEM «Y LIIJIOMY» Ta c(hOPMYJTIOBAB IMEPIILY €ProJUYHy TEOPEMY — TEO-
pemy npo roBepHeHHs. JIoBeJeHHS 1€l TeOpeMU OYyJI0 BIOCKOHAJIEHO HiMellb-
kum MatemaTukoM K. Kapareonopiy 1919 p. ¥3aransHioBanu reopemy IlyaHkape
X. Xond, M.T. YeraeBy 1930—1933 pp.

V 1932 p. nocaimxeHHs A. IlyaHkape 1OMOBHMB (ppaHIly3bKUII MaTeMaTUK
JI. JlaHXya CTOCOBHO BimoOpaxkeHHsI Topa Ha cebe. BiH n0BiB icHyBaHHS i po3-
IJISIHYB BJIACTUBOCTI KBa3iMepiogUYHUX PO3B’SI3KiB AudepeHLialbHUX PiBHSIHb
nepiuoro nopsiaky. Pesynsratu JI. Hanxyay 1930-X pp. BUKOpUCTaB YKpaiHChKUIA
BueHuii M.M. Bborono00B npu AOCTIIKEHHI HOPMaJbHUX CTPYKTYP TOUYHMX
PO3B’sI13KiB PiBHSIHB (TOIMOJIOTiIYHI MeTOAM ). BiH Iiii1110B BUCHOBKY, 1110 MaiixKe me-
PiOOUYHICTD € CKOpillle 3a BCe BUHITKOM, aHiK IpaBujIoM. [1pu iboMy BUHUKIIA
noTpeda BUBYEHHSI Pi3HUX CEPEIHIX 3HAYEHb AMHAMIYHUX 3MiHHUX, SIKi PO3IJIsi-
JIaroThes SIK pyHKIIi1 yacy [1].

B 1930-x pp. imei A. IlyaHkape mokJjajiu MOYaToOK €proauuHiil Teopii
(Ix. Bipkrod; JIx. ¢pon Heiiman; M.M. Kpunos, M.M. borosito6oB). BoHa Bu-
HUKJIA P CIIpoOi OTPUMATU MaKPOCKOITIYHUI ONuc (Pi3MYHUX CUCTEM BUXOMIS -
YU 3 MiKPOCKOITIYHOTO OMKUCY 3a JOMOMOTIOI0 PiBHSIHb pyXy. OCHOBOMOJIOKHUKHI
cratuctuuHoi dizuku I1.Y. T'66c i JI. boapumaH po3misaanu ¢pa3zoBuil mpocTip
raMiJIsTOHOBUX CUCTEM, YTBOPEHUX CYKYITHICTIO BEJIMKOTO YMC/Ia MiKpOYACTUHOK.
3a 3aK0OHOM 30epeKeHHS €HEeprii, MoIuIlieHa cama Ha ce0e cucTeMa IMOBUHHA 3a-
JIMIIATUCS BECh Yac Ha JIesIKill rineprnoBepxHi B LIbOMY MPOCTOPI, 1110 3aJaETHCS
YMOBOIO cTajocTi eHeprii. CucreMa, B $IKiil (pa30Bi cepenHi 30iraloTbCsl 3 YaCOBU-
MM, Ha3UBAETHCS €ProJUYHOI0. 3’ SICYyBaHHSI YMOB, 3a SIKUX CUCTEMa € eproauy-
HOIO, € OCHOBHOIO 33/1a4€I0 €ProJuIHOI TeOpii.
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T.B. Kinouuuyvka

V 1871 p. JI.bosbliMaH yBiB €proguyHy TrinoTe3y — MPUITYILIEHHS PO Te,
1110 € (PaKTUYHO TUIBLKU OfHA (ha30Ba TPAEKTOPIs, sIKa IIPOXOAUTH Yepe3 BCi TOU-
KM eprogn4yHol MOBepXHi (B 1301b0BaHill cUcTeMi (pa30Ba TPAEKTOPISI MPOIAE Ue-
pe3 KOXHY TOUKY TinepIoBepxHi noctiitHoi eHeprii). ¥ 1911 p. I1. Ependecr i
T. Ependect 3anporoHyBaiy 3aMiHUTH eproguydHy rinote3y bojabliMaHa KBa3i-
€pProAnYHOIO TIMMOTE3010, 3TITHO 3 SIKOIO TPAEKTOPIi IPOXOIATh Yepe3 OKIT KOXK-
HOI TOYKU eproJuyHOI MOBEPXHi, yTBOPIOIOUU BCIOAU TYCTY MHOXMHY.

B 1923 p. E. ®epwmi B mpairi 3 epronmdHOi Teopii HaMaraBcsI TOBECTH KBasiep-
roguyHy rimore3y [2]. B cBoemy noBeeHHi BiH BUKOPUCTOBYBaB Teopemy bpyH-
ca — [lyaHkape rpo HeiCHyBaHHSI Y KAHOHIYHOI HOPMaJIbHOT CUCTeMU OJJHO3Hay-
HUX, aHAIITUYHUX, HE3aJIeKHMX BiJl yacy iHTeTrpaiB, KpiM iHTerpaja eHeprii.
Hosenenns @epmi He OyJIo cyBopuM. BiH BKa3yBaB, 1110 OyIb-s1Ka HEJiHIAHICTh
Yy CUCTEMaX 3 BeJIMKOIO KiJIbKiCTIO CTeIIeHIB CBOOOIU IIPUBOIUTH 10 TIOBHOTO PYii-
HYBaHHS iHTeTrpajliB pyxy i cucTeMa cta€ HeiHTerpoBHoto. Lls rimoresa E. ®ep-
Mi IOBIUii yac Oyjia EITMHUM MEXaHi3MOM, IOKJIaAeHUM B OCHOBY CTaTUCTUYHOI
MEXaHIKH.

B 1931 p. JIx. Bipkrod n0BiB, 1110 cMcTeMa € €proaMyHoOI0 TOi i TIIbKY TO/,
KoJu ii (pa3oBUIf TIPOCTip HE MOXHA PO3OUTH Ha CyMy JBOX iHBapiaHTHUX (SIKi
CKJIaJAIOThCS 3 LIJIMX TPAEKTOPIN) MHOXMH, KOXKHA 3 SIKMX Ma€ JOAaTHUI 00’ €M.

VY 1931 p. yuens JIx. bipkroga b. KyrnmaH po3riisiHyB onepaTop 3aMiHU KOOp-
JIUHAT y TpocTopi L2 KBaapaTUUHO iHTErpOBaHUX KOMIUIEKCHUX (DYHKIIiH, SIKWIA
BiATIOBiJa€ MEPETBOPEHHIO, 1110 30epirae Mipy, i BCTAHOBHUB, 1110 TpyIia aBTOMOP-
GuU3MiB y LIbOMY IPOCTOPI MOPOJIXKYE TPYITy YHiITapHUX ornepartopis. Lle 1o3Bou-
JIO 3aCTOCOBYBATH T€OPil0 CAMOCIIPSKEHUX Ta YHITaApHUX OIlepaToOpiB 10 BUBYEH-
HSI AIMHAMIYHUX CUCTEM.

V 1932 p. Ix. Bipkrod y 3araaibHOMY BUIJISII TOBiB iCHYBaHHS YaCOBUX Ce-
PEIHIX Y3I0BX OKPEMOI TPAEKTOPIl.

HocnimxenHs bipkroda yzaranbHeni x. HelimaHoM, sikuii 3aiiMaBcsi BU-
BUCHHSIM MaTeMaTUYHUX MOJIeJIeil KBAHTOBOI Ta KJIACMYHOT MeXaHiKM (JIOBiB cTa-
TUCTUYHY €proaudHy Teopemy), A.fl. XuHuynHUM (BiIKMHYB 3aliBi IPUITYILICHHS,
HanaB ii1 cyyacHoro Burisiay), M.M. Kpunosum ta M.M. boromo6osum. [1pu
IoBeAeHHI eproguuyHux TeopeM JIx. bipkrod ra JIx. Heitman nipuiryctiiy HasiB-
HICTb Y AMHAMIiUHili cucTeMi iHBapiaHTHOI Mipu. JI1s1 raMiJIbTOHOBUX CUCTEM Ta-
KO0 Mipo1o, 3rifHo 3 TeopemMoro JIiyBiuis, € 3BudaiiHuii 06’em hpazoBOro mpoc-
Topy. UM icHye iHBapiaHTHa Mipa y JOBUJIbLHOI JUHAMIYHOI CUCTEMHU, TOJi OYJIO
HEBiTOMO.

3arajibHa Teopis MipM B HeJIiHilHiA MeXaHilli 3yMOBUJja MOJAJbIINKA PO3BU-
TOK TeOpil AMHAMIYHUX CUCTEM 1 JO3BOJIWJIA TIOSICHUTH BIACTUBOCTI CTallioHap-
HUX PYXiB, TaKi sIK peKypeHTHICTb, TOOTO CUJIbHY CTiliKicTb 3a IlyacoHoM, CrieKT-
PaJIBHICTB TOIIO. PO3BUTOK eprognyHoi1 Teopii BinOyBaBCs MapajiebHO 3 PO3BUT-
KOM TeOopil orepaTopHUX ajareop.

Pe3yabTati JOCiIKEeHb 3 €progu4yHol Teopil OYJ10 BUKOPHUCTAHO B MOHOT-
padii M.M. KpuioBa i M.M. Bboromto6oBa «3acTocyBaHHSI METOMIB HEJTiHIMHOL
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MEXaHiKM J10 Teopil cTalioHapHUX KoJuBaHb» (1934) mpu cTBOpeHHI METOy iH-
TerpajbHUX OaraTOBUIIB Y HeIiHiiHil MexaHili. Y 1iii MoHorpadii M.M. boro-
110608 i M.M. KpuioB BBeM TTOHSITTS iHTerpajJibHOTO OaraToBuny [3, c. 323—
337]. B teopii iHTerpajibHUX 0araTOBUAIB PO3IJIsIAAI0ThCS HE IHAMBIIyaIbHi pO3-
B’SI3KM, a iHTeTrpajibHi 06araTo BUIM — HE KPUBI, a TIMepPHOBEPXHi, JOCTiIKYIOThCS
nesiki QyHKIIIOHAIbHI piBHSIHHS, 1110 BU3HAYAIOTh (DYHKIII, IKi XapaKTepu3yoTh
0GaraToBUAU.

VY BepecHi 1935 p. Ha | MixHapoaHiii TOMoJoriyHiil KoHpepeHitil y MockBi
M.M. borono60B BUCTYIIUB 3 AOITOBiIII0 «3arajbHa Teopisd Mipu Ta ii 3acToCy-
BaHHS JI0 BUBUEHHS AWHAMIYHMX CHUCTEM HEiHIITHOI MeXaHiKW», B IKiil BUKO-
pPUCTaB BaXXJIMBIi pe3yJbTaTy 3 Teopil Mipu Ta (pyHKIIiOHAIbHOIO aHami3y. IIpode-
cop Beitnb (®pamirist) cBoro qomnoBinb «[1po XxapakKTepUCTUKK Ha TOpi i 3aMKHEHi
MOBEPXHi» MPUCBATUB 3acTocyBaHHIO TeopeM M.M. KpuiioBa Ta M.M. boroio-
OoBa B 11ili rajysi.

VY 1937 p. M.M. KpusioB Ta M.M. boro/ito60B 10BeJIM iCHYBaHHS iHBapiaHT-
HUX Mip [IJIs1 LIMPOKOTO KJacy AMHAMiYHUX cucTeM. Lleii BaxkauBuii pe3yisTaT Bi-
nomuii sIK Teopema KpunoBa — boromo6oBa: B KoMOakKTHOMY (ha30BOMY MHpPO-
CTOpi AMHAMIYHOI CUCTeMU iCHYy€e iHBapiaHTHa Mipa [4]. B mpaui «IHBapiaHTHi i
TPaH3UTHUBHI MipH B HeiHiiHiN MexaHili» (1936) M.M. Kpuios ta M.M. boro-
JII0OOB BBEJIM BaXJIMBE MOHSTTS €prognyHOl MHOXUWHM i IOBEJIU, 1110 B KOMITaKT-
HOMY IIPOCTOPI iCHYE MHOXHMHA, IKa MOXe OyTH po30UTa Ha eproguyHi MHOXKM-
HU, SIKi € iHBapiaHTHUMM IIPU TTEPETBOPESHHSX TPYIIN, i HA KOXHOMY 3 HUX MOXKHA
BU3HAYMTU HOPMOBAHY, iHBapiaHTHY i TPaH3UTUBHY Mipu. BoHu noBenu psia Teo-
peM po30UTTS iHBapiaHTHOI MipH Ha MipH, JIOKaJIi30BaHi B epronIMYHUX MHOKIHAX.

PesynbraTu 1ux nociiikeHb BUKJIAASHO Y ixHili npalli «3arajibHa Teopisi Mipu
B HeJiHilHii mexaHiti» (1937) [5]. B Hiit M.M. Kpuios i M.M. boroiio6oB nanu
CyBOpe OOIPYHTYBaHHsSI METONy YCepEAHEHHSI BUXOISUM 3 eproJuyHoi Teopii, y
BUIIAAKY, KOJIY IIPaBi YaCTUHM PiBHSIHD, SIKi YCEPEIHIOIOTh, € KBa3iNePpioAMIYHUMU
dyHKuigsMuy yacy. Ls mpals € nepiiM BUSHAYHUM pe3yabraToM 3 (OyHKIIIOHAIb-
HOTO aHali3y B YKpaiHi.

M.M. boroaw6oB Ta M.M. KpunoB y npaui «IIpo nesiki npodieMu epro-
JNUYHOIT Teopii cToXacTUYHUX cucteM» (1939) BUKIIaIM CTOXaCTUUHI TEOPEeMU st
MapKOBCHKMX JIAHLOTIB 3 JOBUJILHOIO KiJIbKICTIO CTaHIB i MeMyap Mpo PiBHSIHHS
®okkepa — [Inanka. B ibomMy MeMyapi 11i piBHIHHS OyJIM OTpUMaHi SIK piBHSIH-
HsI TIePIIOTO HAOJMXKEHHS BUXOASUM 31 CXeMM Teopil 30ypeHb, e He BUKOPUCTa-
Ha rinoTe3a Mpo iCHyBaHHS HMoOBipHOcTeil nepexomiB. Lli oTpuMani HabMXKeHi
PiBHSIHHSI MOXKHA BUKOPMCTOBYBATH i B KJIACUUHIM, i B KBAHTOBi MeXaHilli.

B onniii 3 nmpaup 1939 p. M.M. borosito00B BUBYMB MOBEIIHKY MeXaHIiqYHOL
CUCTEMHM IIif Ai€l0 TepMOcTaTa, TOOTO CUCTEMHU 3 TaKOI BEJIMKOI KiJIbKOCTi Yac-
TUHOK, SIKi TOBUTBHO PYyXalOThCs, 1110 3arajbHi 3aKOHOMIPHOCTI TTOBEIIHKM IIi€l
CUCTEMU MOXHA BUPA3UTH JIMILIE 32 JOTIOMOTOI0 MOHSATTS TeMneparypu. Ha npuk-
JIai i€l 3a1a4i MoXXHa OyJ10 MEPEKOHATHCST B TOMY, 11O OITMC BJIaCTUBOCTEM CHC-
TeMU BU3HAYAETHCS BUOOPOM IIIKAIM Yacy, B 3aJIEXKHOCTI Bifl SIKOi ITOBEIiHKA CHUC-
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TeMU Moxke OyTH abo JIeTepMiHOBaHOIO, 200 MOBHICTIO BUMAaAKOBOI. TakuM uu-
HOM BIiepliie OyJIO BBEASCHO MOHSTTS IIPO i€papxilo Yacy, 110 CTaJl0 OJHUM i3
OCHOBHUX HEOOOPOTHUX TMPOLIECiB Y CyYacHiil cTaTUCTUYHIN (i3ulli i 3agano Ha-
MPSIMOK 11 pO3BUTKY.

JociIKeHHsI YMOB, 3a SIKUX TaKi CUCTEMU 3 HEBEJIMKOIO KiJIbKICTIO CTETIEHIB
CcBOOOIM, SIKi MaIOTh CTATUCTUYHI BJIACTUBOCTI, € eprooIMIYHUMM, Kacuikallis
PI3HUX TUMIB ITOTOKIB y (pa30BOMY MPOCTOPi Ta BUBYEHHS 1X BJIACTUBOCTEH € Ti€IO
YaCTUHOIO eproAndyHOI Teopii, 10 yBiiIIIa B MAaTeMaTUIHY OCHOBY TEOPii Xaocy.

Ile y 1938 p. A.M. KonMoropoB HaBiB mpocTillie JOBeAeHHS TeopeMu bipk-
rocda [6]. ITig yac mpoBeeHHSs CIELKYPCY BiH HOBIB TeOpeMY CTOCOBHO 3CYBiB
bepnyni, B sIKiit JOCHiIKYyBaB KBa3ipeTyJsipHi cucTeMH (ITi3Hillle movyaau Ha3u-
Batucst K-cucremamu a6o cucremamu Konmoropona). B mpamsax A.M. Koamo-
ropoBa 1958—1959 pp. 3 eproauuHoi Teopii BBeAeHO aBa PyHAAMEHTATbHUX
noHsaTTs — K-cucremu ta nmHamiyHoi eHTporrii [7, §8]. 3a 1oIOMOro HOBOTO
METPUYHOTIO iHBapiaHTa AMHAMIYHOI CUCTeMU — €HTPOIIil BiH JOBiB iCHYBaHHS
HeizoMopdHUX aBTOMOpP(di3MiB mpocTopy Jlebera 3 mapHO-KpaTHUM JieOEeroB-
cbkuM criekTpoM. Lleit uncnoBuii iHBapiaHT aBTOMOP(di3MiB JIETKO OMKUCATH i
004YMCaUTU. BUHUKIIO MUTaHHS MTOLIMPEHHS TTIOHSITTS EHTPOITii Ha BeCh KJ1ac Iu-
HaMiuHMX cucteM. OOHUM i3 BaxXJIMBUX HaACTiAKiB Binkputtsa A.M. Komnmoro-
poBa CTaB PO3MOJLT YCiX IMHAMIYHUX CUCTEM Ha CUCTEMHU 3 IOJAATHOIO i HYJIbO-
BOIO EHTPOIIIEIO.

Y BU3HAUYEHHS eHTpOITii BaroMuii BHecok 3poous A.I. Cunaii [9]. BiH onHUM
i3 IepILIMX 3HANIIIOB MOXJIMBICTh OOUMCIIIOBATA €HTPOTIiIO ISl IMPOKOTO Kjacy
IuHaMiyHuX cucteM. A.M. KojMoroposB 3amipornoHyBaB oMy OOUMCIUTU EHTPO-
mito aBTomopdizmy Topa. Ha Toit yac BBaxKasioch, 1110 €HTPOTIIisl MOXe OyTH J10-
JIaTHOIO JIMIIIe Y IMHAMIYHUX CUCTEM MMOBIpHICHOIO ITIOXOIKEHHSI, a Y KJIacud-
HUX AMHAMIYHUX CUCTeM BOHA MOBMHHA NopiBHIOBaTU Hym0. f.I. CuHait HaMa-
raBcsl JOBECTH, 110 €HTPOIIisl aBTOMOP(}i3My Topa JOPiBHIOE HYJIO, OJHAK Y
HBOTO IIe He BUXoauiao. BiH moka3zaB cBoi mociimkeHHs KoaMoroposy, Skuit
0Jpa3y cKa3aB, 110 €HTPOIIisl MOBUHHA OyTu nogatHolo. [licis uporo .1 Cunaii
oTpuMaB npaBWiIbHUI pe3yabTaTr. EHTpomnis KoaMoropoBa — Cunast (KC-eHT-
porisi) € Mipo10 €KCIIOHEeHIiaIbHOTO 30JKEHHS a00 pPO30UTTS TPAEKTOPilt au-
HaMiyHol cucteMu. K-cructemMu onucyoTh IMHAMIYHI CUCTEMHU 3 HalcIa0lInuMuy
BJIACTMBOCTSIMU PETYJISIPHOCTI Ta MalOTh AOJAaTHY eHTpoITit0. EHTpoTris MoB’sg3aHa
3 iHILOIO KiJIbKICHOIO XapaKTEPUCTUKOIO HECTIMKOCTI TPAEKTOPili — 3 IMOKA3HU-
kamu JIsmyHosa (41.b. Ilecun ta in., 1975). B ocHOBI iX BUKOpUCTaHHS — Pe3yJib-
tatu B.1. Ocenenrst (1968) Ta B.M. Musutioniiukosa (1969) (My/ibTUILIiKaTUBHA
eprouuyHa Teopema).

IMopanpli BiIKpUTTS 3 €proAMYHOI TEOPii AMHAMIYHUX CUCTEM ITiJl BILTUBOM
nociimkeHb A.M. Koimoropoa Oy 3po0JieHi 1oro yaHsIMUM Ta IOCIiJOBHUKA-
mu I.B. AnocoBum, 1.B. [upcanoBsum, B.A. PoxininumMm, A.I. Cunaem, C. Cmeii-
oM. B.A. PoxiiH o3HaliomuBcs 3 npausgmu KojMoroposa 3 eHTPOITil Ta 3ampo-
MOHYBaB po3B’s3aTu 3agadi JI.M. AOpamoBy, A.M. Bepiuky.
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3 xkoBTH# 1958 mo TpaBeHb 1959 p. Ha MexaHiKO-MaTeMaTUYHOMY (haKyJIb-
TeTi MOCKOBCBHKOTO epxKaBHOTo yHiBepcuteTy (MY) mpaliroBaB ceMiHap 3 MeT-
PUUYHOI Teopil AMHAMIYHMX CUCTeM Mia KepiBHULITBOM B.A. Poxnina. ITicns me-
peizay PoxiiHa cemiHap mpaiioBaB ITig KepiBHMLTBOM yuHiB Koiamoroposa
B.M. Anekceena 1a f.I. Cunas (60-Ti pp.). Teopito Mipu Ha Toit yac 1o6pe ora-
"yBanu A.M. Konmoropos ta B.A. PoxiiH.

B.A. Poxiin ymoBuB KoJjiMmoropoBa BiJiBiyBaTu IOTUXKHEBUI ceMiHap MJ1Y
3 eproauuyHoi Teopii. ¥ 1959 p. A.M. KosMoropoB Ha ceMiHapi 3 METPUYHOI TEO-
pii AMHAMIYHUX CUCTEM BMCYHYB IIpOrpaMy IOCJIiIKEHHS 3 Teopii TMHAMiYHUX
cucrteM (1954) Tta ii 3acTocyBaHb /10 rizpoanHamiuyHoi HecTilikocTi [10]. Ha ce-
MiHap npuizauiau 3 nonosigsgmu B.I. Ocenenenp, I'A. Mapryiic, A.b. KaToxk,
A.M. Cremin, A.I. Kymnipenko, b.M. Iypesuu, B.M. Anekcees, /1.B. AHocOB,
.K. ®anees, 10.B. Jlunnuk. Kpim Toro, y 1958 p. A.M. Bepiuk 3 acniipaHTa-
mu (B.M. CynakoB, b.M. Makapos, A.M. KaraH) opraHidyBaJiu 1OMallIHii1 ceMi-
Hap 3 Teopii Mipu, Ha IKOMY BMBYaJIM JIEKIIil aMepuMKaHChKOro Marematuka Ilom
Puyapna Xanmora 3 eproguyHoi Teopii. Ha 1iboMy ceminapi OyB MpuCyTHiIi i
JI.M. A6pamos [11]. Y xoBTHi 1968 p. B.A. Pox/1iH BUCTYIIMB 3 OCTAHHbBOIO I1OII0-
BiITfO Ha ceMiHapi, MoYaB 3aiiMaTHCS TOMOJIOTIEIO Ta aaredpaiyHOI0 reOMETPIETO.

Kpim eprogmyHoro pyxy € OuIbIll CKJIAAHUI BUO PyXy — IIepeMilllyBaHHS
(Ix. Tioc, 1902, E. Xond, 1937). BracTuBicTh nepeMilllyBaHHSI TTOB’s13aHa 3 He-
CTIMKICTIO (ha30BUX TPAEKTOPIil CUCTEMU CTOCOBHO MaJIMX 30ypeHb MOYaTKOBUX
yYMOB. 3 HasiBHOCTI IepeMilllyBaHHS CJIiIy€ eproauyHicThb, a He HaBmaku. [ToHsT-
TS nepemilnyBaHHs1 Oysio BBeaeHo JIXk.Y. I'ibcom npu aHai3i OCHOB CTaTUCTUY-
HOT MEXaHiKHU.

M.C. KpusnoB 3aiiMaBcst JOCiI)KEHHSIMU TIepeMilllyBaHHSI TPU 3iTKHEHHI
NpyXHUX IapiB. BiH BKa3aB Ha aHAJIOTiI0 MixX PO30iKHICTIO 3 €KCIIOHEHIIialb-
HOO IIBUAKICTIO F€0Je3MYHMX JIiHiil (TpaEKTOPiil BITbHOTO PyXy MaTepialbHOi
TOYKM), 1110 BUXOISTh 3 OJHIE] TOUKM, Ta EKCIIOHEHIIIaJIbHOIO HECTIMKICTIO pyXiB
1IapiB 3 MPYXKHUMU 3iTKHeHHsAMU. Lli nocaimkenHst npoaosxkus f.I. Cunaii y 3a-
JIadi Ipo reoe3nyHi MOTOKM B IMMPOCTOpax Bimx eMHOI KpuBrMHU. Y 1963 p. BiH 10-
BiB €proJMYHiCTh CUCTEMHU TBEPAMX 1IAPiB 3 MPY>KHUMU BinoOpaxxeHHsiMu [12].
V 1966 p. Cunaii onyoaikysas npaiiio «Kimacuuni nmHaMidyHI CUCTEMHU 3 ITapHO-
KpaTHUM J1e0eroBchbKUM criekTpoM» [13]. ¥V 1970 p. CuHaii nyOJiKye Iiepiie 10-
BEJIEHHS TeOpeMU po3citorouunx O6ubspaiB [14]. Y wiii ctaTTi BiH MpOBiB I'PYHTOB-
HUM aHali3 BIUIMBY MaJIuX PEryJspHUX KOMITOHEHT ILIapiB i MokKa3aB, 1110 BOHU
3yCTPiYaloThCs JOCUTD PilKO. 3a JOITOMOTOI0 OCHOBHOI TEOPEMU €proANYHI B1ac-
TUBOCTI OUIBSIPIIB JOCIIKYIOThCS 3HaUHO TpocTiine. CruHalt 10BiB, 1110 PO3Cilo-
ounii Outksipa € K-crctemoro i HaBiTh cuctemMoro bepHyIuti, a OT>Ke Ma€ BIacTh-
BOCTi €proaM4yHOCTi i IIepeMilllyBaHHSI, €KCIIOHEHIIialbHY HECTiiKiCTh TPAEKTO-
piii. Bxe ipu N>2 GibsapaHUI 111ap 3 YaCOM Ma€ XaOTUUHU pyX. byo noBeaeHo,
1110 B IPOCTIii MeXaHiuHil CUCTeMi 3 JeKiJIbKOMa CTEIEHSIMU CBOOOIM MA€E MicClie
XaOTWYHA AWHaMiKa 0e3 Oy[b-sSIKMX 30BHIIIIHIX BIUIMBIB, a TUTbKW 3aBASIKM BJIac-
TUBOCTI CaMOl CUCTeMU — HeCTIMKOCTi pyxy. Lleit pe3yibrat € OMHUM i3 OCHOBHUX
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Mpu o0y a0Bi Teopii xaocy. JlocaimKeHHsIMU 3 eproJuyHOI Teopii 3aiiMaBcsl aMme-
pukaHcbkuii MatemaTuk . OpHcreliH. BiH 10BiB, 1110 €HTPOTIiS € EIMHUM iHBa-
piaHnToM y Kiaci 3cyBiB bepnysuti (4. CuHaii 10BiB c1abKuii i3oMopdizM OepHYyJI-
JniBcbKuX cucteM). . OpHCTeliH 3HAMIIIOB iHBapiaHTHUI OMKC aBTOMOP(}Ii3MiB,
i3oMopdHMX 3cyBaM bepHysuti, 3 BAKOPMCTAHHSIM €HTPOITil Ta AeIKUX METPUK, B
TepMiHaXxX SIKUX BU3HA4YaJIaCh BJIACTUBICTh MEPEMIlllyBaHHS BiIMOBIIHOIO BUMAMI -
KoBoro mnpouecy [15].

KinpkicHa xapakTeprCTHKa HECTIMIKOCTI TPAEKTOPIil BimoMa K XapaKTePUC-
TUYHUI TTOKa3HUK JIssmyHoBa — BeauunHa, BBeaeHa O.M. JIanyHoBum (1857 —
1918). ¥V 1968 p. pansgHcbkuii MmaTtemaTtuk B.1. Oceneneits omy0/1ikyBaB HaliBaxK-
JIMBIIIMI pe3yJbTaT — TaK 3BaHy MYJBTUIUIIKATUBHY €PrOAWYHY TEOpeMy, sKa
JIO3BOJISIE TOBOPUTHU MPO MOKA3HUKM JIsiTyHOBa, BU3HAUYEHi He [IJ1s OJHi€T (a3o-
BOI TPAEKTOPIl, a 1JIs1 6€3J1iUi TPAEKTOPIIA.

KpiM nuHamiuHoi eHTporii, Bitomoi sik eHTporiss Koimoropoa — CuHast
(1959), y 1965 p. TppboMa aMepUKAaHCHKUMU MaTeMaTUKaMU BBEAEHO MOHSITTS
TONOJIOriYHOI eHTpomii [16]. 3arajibHi BIACTUBOCTI LIMX ABOX €HTPOMIiiA JOCITiM-
KyBaB PieuyaH. ¥ 1974 p. BiH yBiB 3arajibHy cXeMy, YaCTUHHUM BUIIaJKOM SKOI €
i entporii [17]. B 70-x pp. icHyBaiu MOHSITTS €HTPOTIii (€HTpOIisl aBTOMOpP(]i3-
MiB (bOH HeHIMaHOBCBHKHUX anreOp), sIKi Oynu aHajgoramMu eHTporii Kommoropo-
Ba — CuHas [18].

¥ po6orti O. bparreni 1972 p., npucBsiueHiit Kiacudikaltiii orrepaTopHUX aJi-
redp, BIeplle 3’IBUJIMCh HECKiHUeHHI rpadu (Ti3Hilre X 0yJio Ha3BaHO jiarpa-
mamu bpatreni) [19]. ¥ 80-x pokax XX cT. A. BeplluK yBiB mepeTBOpeHHS Ha 1IUX
rpadax, ke mi3Hilie 0yj10 Ha3BaHO nepeTBopeHHsIM Bepiuka [20]. Bynb-sakuit
MiHiMaJbHUH i HAaBiTh aepioAMYHUK roMmeoMopdi3M KaHTOPiBCbKOI MHOXH -
HU MOXHa peallizyBaTu K IepeTBopeHHs Bepiuuka Ha miarpami bparreni. s
MiHIMaJIbHUX CHUCTEM lieil pe3yjbTaT Oyjo oTpuMaHo y poboti P. XepMaHa,
€. [Tatnama ta K. Ckay B 1992 p. [21], TOi K Jj11 HEMiHIMaJIbHUX anepioany-
HUX CUCTEM BiAIOBIAHY peaizaiito Oyyso orpumano juiie y 2006 p. y pobori
K. Mengunus [22].

Peanizanist romeomopdizMy sk nepetBopeHHs1 Bepiimka Ha miarpami bpat-
TeJli Ja€ 3MOTy €(PEKTUBHO PO3paxOByBaTH 3HAYECHHS Mip Ha Pi3HOMAHITHIUX MHO-
JKMHAaX, 110 Bifirpa€ OCHOBHY poJib MpHU Kiaacudikawii Mip. ITpobiaema kiacudi-
Kallii 60pesliBCbKUX Mip Ha TOIOJIOTYHUX ITPOCTOPax caMa 1o co0i € BaXJIMBOIO Ta
aKTyaJIbHOIO. Briepiiie BoHa MiCTUTBLCS B CTATTSIX BimoMux MateMaTukiB JIx. Okc-
1061 Ta C. Ynama 'y 1941 p. [23]. Ix pesyasratu Gyiu molpeHi Ha BUTALKK Pi3-
HUX 3B’SI3HUX OaraToBUIiB [24].

3 1979 p. B unciaeHHUX poOOTax po3rjsimaiacs ImpobiaeMa Kiacudikamii Mip
Ha KaHTOPiBChKUX MHOXXMHAX, aJIeé BUBYAIMCS JIUIIIE MMOBIpHICHI MipH, 10 TOTO XK
repeBakHa OiJIbLIICTh pe3yJIbTaTiB cTocyBanacsl Bunaaky mip bepnymri [25—27].
Hns knacudikanii KaHTOPiBCbKUX IMHAMIYHUX CUCTEM OCHOBHUM € Kiacuika-
11 BiAMOBIAHUX iHBapiaHTHUX Mip 3 TOYHICTIO A0 ToMeoMOopdi3My (TOTOIOTiv-
Hoi exBiBasieHTHOCTI). ¥ 1995 p. T. Kopnano, €. IlatHama i K. Ckay, BUKopuc-
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TaBIIM FOMEOMOP(MHICTh iHBapiaHTHUX Mip, OTpUMalud KpUTepiil opOiTaabHOL
€KBIBaJICHTHOCTI JUIS1 MiHIMaJIbHUX TMHaAMiYHUX cucTeM [28]. BuBueHO BUIagoK
Mip, iHBapiaHTHUX TS TTiICTAaHOBOYHMX TWHaMidHMX cucteM. ®. MiopaH, b. Xoct
ta K. Ckay moBenu 3B’SI30K ISl MiHIMaIbHUX cucTeM [29], a 11 HeMiHiMalb-
HUX anepioguyHuX CUCTEM 3B’SI30K JoBeaeHo y poooTi C. besyrioro, . KssT-
koBcbkoro Ta K. Meauniig [30]. Y 1999 p. 1. EiikiH po3noyaB cucteMaTUYHE BUB-
YeHHSI roMeoMOp(HUX Mip Ha KAHTOPiBChKUX MHOXMHaX [31].

YV ®izuko-TexHIYHOMY iIHCTUTYTi HU3bKKX TeMnepaTyp HAH Ykpainu aktu-
Bi3yBajiacsl XapKiBCbKa MaTeMaTW4Ha 1IKoJa, B SIKil JOCTiIXKeHHST TUHAMIYHUX
CHUCTEM 1 CITOPIAHEHHUX i3 HUMU €ProJMYHUX CUCTEM BEJIMCS HE TiTbKU TPaIULLiki-
HUMM METOIaMM, a i 3 BUKOPHMCTAaHHSIM Teopil onepaToOpHUX ajiredp, 30KpemMa ai-
redp ¢on HelimaHa.

XapkiBchbKa I1IKOJIa BiloMa po3poOKOI0 TOMOJOTIYHHUX i ajJiredpaiyHuX Me-
TOIiB B eproguuHiit Teopii. Eproguutoro teopieto 3aiimarotbest C.1. besyrnmii,
O.1. Janunenko. Humu po3po0eHO METOIM TPAEKTOPHOI Teopil Ta abCTpaKTHI
aJITOPUTMU «PO3Pi3aHHSI Ta CTUKOBKU» JUISI PO3B’SI3aHHST aKTyaJlbHUX MpPoOJieM
eproau4yHoi Teopii. Po3po061eHO HOBI MeTOAM OOCTIIXKEHHS SIKiCHUX BJIACTUBOC-
Teil AMHAMIYHUX CUCTEM Ha HeCKiHYEHHOBUMIPHMX MPOCTOPaX, SIKi 3aCTOCOBAHO
IIJIsI BUBYEHHS HENMiHIMHUX (IeTepMiHOBAaHUX Ta CTOXAaCTUYHUX) PiBHSIHB 3 Yac-
TUHHUMM IOXiTHUMMU Ta Pi3HULIEBUX PiBHSIHB 3 HeriepepBHUM yacoMm. C.I. besyr-
Jmit Ta O.1. laHuieHKo 3po0uin Kiacudikailito 1ii rpyrn aBToMopdi3MiB Ha mpo-
CTOPi 3 Mipo10, 3aCTOCYBAJIU iIe10 KJIAaCUYHOI eproguyHoOl Teopii A1 BUBUEHHS
MepeTBOPeHb Ha OOPeTiBCbKUX Ta KAHTOPIBCHKUX MPOCTOPAX.

VY 1985 p. A. Konn Ta E.JIxx. Bync ripu nociimkeHHI mpooieMu Kiaacuikarlii
(akTOpiB yBeJM MOHSTTS allpOKCUMATHUBHOI TPAH3UTUBHOCTI. ATPOKCUMATUB-
HO CKiHYEHHi (paKTOpU po3MagaloThCsl y TAKMM HECKIHUYEHHMIA JOOYTOK, SIKIIO i
TIJIBKU SIKILIO OTO MOTiK 3aI0BOJIbHSIE YMOBI, SIKY BOHU Ha3BaJIU alipOKCUMATHUB-
HOIO TPaH3UTUBHICTIO. PO3B’s13aH0 Mpo0JieMy 30BHILIIHBOTO CIIPSIKEHHS IS il
3JIiUeHHUX TPy aBTOMOPGi3MiB BUMipHOIO BiTHOILIEHHSI €KBiBaJIE€HTHOCTI, sIKa
chopmynboBaHa BumaTHUM MaTeMaTukoM A. Konowm. Lls1 mpobiema criopinHeHa
npobJiemi i3oMopdi3My il TPy i y NeSIKMX BUMAAKaX BUPIIITYETHCS 3a JOTTOMO-
00 TOTOXHOCTI YMCIOBUX iHBapiaHTiB. Bu3HaueHO Ta BUBYEHO BiIHOIIEHHS
€KBiBaJICHTHOCTI Ha MHOXKWHI BCiX JIilf aMeHa0eJIbHUX I'PYIT Ha IPOCTOPi 3 Mipolo,
sIKe € OUIbII TOHKMM, HiK 3araJibHOBiZoMa opOiTajibHa eKBiBaJeHTHICTh. Lle no-
3BOJIMJIO 3aIIPOITOHYBATU AeTabHilly Kiacudikarlito rpym aBromopgizmis (C.1. be-
3yrmii). Brepiie po3risgHyTo Kiracudikalliro HECKiHYEHHNX OOPETiBCbKUX Mip
Ha KaHTOPiBCbKHKX MPOCTOPAX BiIHOCHO roMeOMOp(}i3MiB, yBEIEHO i JOCTIIKEHO
MOHSATTS HECKiHUeHHOT Hele(heKTHOI MipH, JJIs1 KJIacy HECKiHUeHHUX HeaedeKT-
HUX Mip 3HaliIeHO HeOOXiaHi I JOCTaTHI YMOBM AJIsI TOMEOMOP(MHOCTI, y3arajib-
HeHOo KJacuikallito Mip Ha BUMaA0K HEKOMITAKTHOTO JIOKAJTbHO KOMMAaKTHOI'O
KaHTOPiBCbKOT'O MPOCTOPY, NMPOBeAeHO Kiacudikallilo IK CKiIHYEHHUX, TaK i He-
CKiHYEHHUX Mip Ha HEKOMITAaKTHUX KaHTOPiBCbKUX MHOXWHaX. JIOKJIagHO BUB-
YeHO Kj1ac opOiTaJabHOI €KBiBaJ€HTHOCTI IJIsI ITiACTAHOBOYHMX JMHAMIYHUX CHUC-
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TeM. 30KpeMa, IMoOyIoBaHO HECKIHYCHHMI KyIac OpOiTajJbHOI €KBiBaJIEHTHOCTI
cepell Kacy MiHIMaJIbHUX ITiICTAHOBOYHUX AMHAMIYHUX cucTeM. 11 moOynoBu
TaKOTo KJIacy BUKOPHUCTAHO amapaT aiarpaM bpatreni, a TaKoXX METOAU CUMBO-
JIIYHOI AMHaMiK1. 30Kpema, 3HaliIeHO OLIiHKM 11 (PYHKIIII CKJIaTHOCTI CUM-
BOJIBHUX MOCiIOBHOCTEH, 1110 BAHUKAIOTh Y MiJICTAHOBOYHUX JUHAMIYHUX CHUC-
Temax [32, 33, 34].

Pa3oM i3 moJbCbKMMU Ta YKpaiHCBKMMU BYSHUMM JOCTIIXKEHO CTPYKTYPY
iHBapiaHTHMX Mip Ha IIPOCTOpPi LIUISIXiB HOBUILHUX miarpaM bpatreni. 3okpeMma,
3HalAEHO OMUC Mifgiarpam, sIKi € HOCisIMA CKiHUEHHMX eproIuyHuX iHBapiaHT-
HUX Mip, HaBeJEHO JiesIKi OLIHKM Ha KiJbKiCTb €progluyHuX iHBapiaHTHUX Mip
JUJISI IIMPpOKOro Kiacy aiarpam bparreni. EprognyHi Mipu € KpailHiMU TOUKaMU y
CUMILIEKCI iHBapiaHTHUX Mip, 1X JOCHiIKeHHS € BUPilIaJbHUM JJISI BUBYEHHS
JIOBUIbHUX iHBapiaHTHUX Mip. L1i pe3ysbrati MaloTh BaXJIMBE 3HAYEHHSI JUIST KJla-
cudikauii Mip, iHBapiaHTHUX BiTHOCHO anepioauYHUX roMeoMopdi3MiB KaHTO-
piBCchbKUX IpocTopiB [35].

OTXe, pO3LIKUPEHHS HAMPSIMiB JOCTIIKEHb, TOCTiI)KEHHS] IMHAMIUHUX CHUC-
TeM, SIKi IiI0Th Ha IIPOCTOPaX Pi3HOMAHITHOI IIPUPOIU, € CYy4aCHOIO TEHACHIII€IO.
B xapkiBChKilt 1IK0JIi OyJI0 3a0YaTKOBAHO JOCIIKEHHS aniepiofuIHNUX CUCTEM
Ha OOpeJiBChbKMX Ta KaHTOpiBCchbKuX npocrtopax. C.1. be3yrimii BU3Ha4uB TOIO-
JIOTii Ha TpyIi BCiX IepeTBOPEHb LIMX IMPOCTOPIB Ta PO3B’sI3aB MPOOIEMU 1100
LIIJTBHOCTI, TUTIOBOCTI Ta 3aMKHYTOCTI APy a00 AesIKUX KJIaciB MepeTBOPeHb,
BUKOPMCTOBYIOUH i/Ie1 KJIAaCUYHOI eprognyHoi Teopii. B moKTopchKiii nuceprartii
C.I. besyrjoro 3HaiileHO MOBHUI OMUC CTPYKTYPU KOLMKJIiB TrinepdiHiTHOI
rpymnu aBToMop@i3MiB IIPOCTOPY 3 Mipolo, sIKi MpUiiMaloTh 3Ha4eHHs ab0 B JIO-
KaJIbHO KOMITaKTHilT abeJieBiii TpyTIi, a00 B JIIUWIBHIN TPYTIi; BU3BHAYEHO i TOBHIC-
TIO BUBYEHO ITOHSTTSI CJIa0KOI €KBiBaJE€HTHOCTI Tinep¢iHITHUX I'PyIl aBTOMOP-
¢i3MiB; I0OBeJEHO, 1110 acollilloBaHi 3 HUMU /il yTBOPIOIOTh MOBHY CHUCTEMY iH-
BapiaHTIiB 115 cJ1aOKOI €KBiBaJIEHTHOCTI; pO3B’sI3aHO0 3aJa4y IPOJIOBXEHHS Ta
KJacudikallii eproaMuHuX dii JOKaJIbHO KOMMAKTHUX a0eIeBUX Py Ha IPYIOBi
pO3LIMPEHHS, SIKi OTpUMaHi 3a I0MOMOT0I0 aMeHa0eIbHUX TPYII.

[t po3B’sI3aHHS HU3KM BiZOMMX ITPOOJIEM €proJUYHOI TeOpili po3podIeHO
a0CTpakTHY alipOKCUMATUBHY CXeMY TPYIOBMX [iil, 1110 30epiraroTh Mipy. LIs cxe-
Ma 3aJI€XUTh BiJl 371iY€HHOI MHOXWHU NTapaMeTpiB, KOHTPOJIb HAll IKUMU JO3BO-
JIUB 3MOJIEJIIOBATU HU3KY HETPUBiaJIbHUX BJACTUBOCTEN BiMOBIIHUX IPYMOBUX
niit. Cepesl HUX € BJIACTUBOCTI SIK aCUMITOTUYHOTO XapakKTepy (paHI, IepeMillly-
BaHHS, EHTPOIIiS TOIIO), TAK i HEACUMIITOTUYHOTO (LIEHTPaIi3aTop, CAaMOIIPUE -
HaHHS, CIEKTpaJbHi iHBapiaHTH i T. 11.). BaXJIMBUM 3aCTOCYBaHHSIM 1IbOTO ITi/I-
XOJIy cTaJla ToOy/IoBa y IBHOMY BUTJISIII €proAUYHUX NIEPETBOPEHD 3 OMHOPiTHUM
CIEKTPOM JIOBiILHOI KPaTHOCTI, 1110 MPOIOBXUIO nocaimkeHHs: Poxiina. i pe-
3yJBTaTU COPUSIIM MOJAJBIINM JTOCTiIXKEHHSIM 3arajibHO1 Mpo0JieMu peasizaltii
CHEKTPaJIbHUX KPATHOCTEU, sIKa B LIJIOMY MOKM 1110 3aJMIIAETHCS BiIKPUTOIO
(0.1. Hanunenko). ¥ 2010 p. O.1. Janunenko (pazom i3 C.I. besyrnum, C.dD. Ko-
nspoio, B.I. Kopo6osumMm, FO.JI. MaiictpenkoMm, O.1O. Pomanenkom, O.10. Ten-
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nmincekuM, B.B. ®denopenkowm, 1.1, Yyemosum, O.M. IllapKoBCbKMM) HAaropo-
JxeHo JlepkaBHOIO IpeMi€lo YKpaiHU B rajiy3i HayKu i TeXHIKU 3a LIMKJI HayKo-
BUX Mpallb « Teopist IMHAMIYHUX CUCTEM: CYJaCHi METOIM Ta 1X 3aCTOCYBAHHSI».

Otxe, eproaryHa Teopisi BUHUKIIA TIPU CIIPo0i OTpuMaT MaKpPOCKOIIYHIIA
onuc (hi3MYHUX CUCTEM BUXOSIYM 3 MiKPOCKOTIIYHOTO OTHCY 3a JOITOMOTOI0 PiB-
HSHBb PYXy. 3aCTOCYBaHHSI €prOAUYHOI T€Opii 10 OOIPYHTYBaHHS CTaTUCTUYHOI
¢i3MKM 3BEJIOCH A0 3a7a4i BCTAHOBJICHHSI METPUYHOI TPAaH3UTUBHOCTI. Eproany-
Hi TEOpEeMU JaI0Th MOKJIMBICTh pO3IJISiAATA TPaHWYHI 9YacOBi cepeaHi a00 4acoBi
cepellHi Ha HeCKiHYeHHOMY ITpOMizKKy yacy. To0To Mae Miciie peryasipHicTb Io-
BEJIiHKY IMHAMIYHUX CUCTEM, siKa MOB’si3aHa 3 yCePETHEHHSIM.
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BBOJIOLNA BPTOAMYECKOM TEOPUU

B cTatbe paccMoTpeHa MpeapicTOprst IPTOANUECKON TEOPUH, TIYTU Pa3BUTHSI KOMITIEKCa 0~
HSTUI 1 UAeH, KOTOpbIe MPUBEIU K (POPMUPOBAHUIO U pa3BUTUIO 3TOi Teopun. [IpoaHanusu-
POBaHO OTKPBLITUE U3 DProJudecKoil Teopun auHaMudeckux cucreM A.M. Konmoroposa, ero
YYeHUKOB U nocienosaresieii. [TokazaHa ponb ykpauHckux ydyeHbix M.M. Borosio0oBa u
M.M. KpsuioBa B ¢hopMUpOBaHUM 3TOI Teopuu. PaccMoTpeHbI Tpy/ibl XapbKOBCKON IIIKOJIbI
T10 Aproauveckoii reopun. [IpoaHaTn3npoBaHbl OCHOBHBIE HATIPABJIEHUSI UCCIIEIOBAHUIA U pa-
00T BBITAIONINXCS YUYEHBIX, CBSI3aHHBIE C Pa3BUTHEM Iproaudeckoii Teopuu. [IponemMoHcTpu-
poBaHO, UTO dproauyeckas Teopusi BO3HUKIIA MPU TOMBITKE MOJYYUTh MaKpPOCKOMMYECKOe
onucaHue GU3NIECKUX CUCTEM UCXO/ISI U3 MUKPOCKOMMYECKOTO OMUCAHUSI C TOMOLbBIO YPaB-
HEHU IBUXKEHUS; TPUMEHEHHUE 9PTroMYeCKOi TEOPUU K OOOCHOBAHMIO CTATUCTUYECKOM (pu-
3WKU CBEJIOCH K 3a/1a4e YCTAHOBJICHUST METPUIECKOU TPAH3UTUBHOCTH; SPTOTNIECKIUE TEOPEMbI
NAIOT BO3MOXKHOCTb PacCCMaTPUBATh MPee/IbHbIE YACOBBIE CPETHUE VI YacOBbIe CpeHIE Ha
0EeCKOHEYHOM TIPOMEXYTKE BPEMEHH, TO €CTh MMEET MECTO PEeryJIsipHOCTb TIOBEACHUS TUHA-
MUYECKUX CUCTEM, KOTOPOE CBSI3aHO C YCPETHEHUEM.

Karouegwie caosa: speoouunocmn, 3peoduueckas meopus, 3peooudeckasn eunomesa, OUHamu4ecKas
cucmema, UHBAPUAHMHASL Mepa.
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EVOLUTION OF THE ERGODIC THEORY

The article provides a historical reconstruction of the origin, formation and development of the
ergodic theory in the global context.

In 30s of the past century the applied tasks assisted formulation of the theory of nonlinear
fluctuations, forming of bases of ergodic theory. G. Birkhoff laid the beginning to the concept of
the dynamic system. In 1930s ideas of H. Poincar laid the beginning of the ergodic theory
(G. Birkhoft, John von Neumann, M. Krylov, M. Bogolubov).

The article describes the historical sequence of becoming and development of the ergodic
theory in Ukraine (world context). In 1950—1970, the theory of the dynamical systems was rap-
idly developing. The ergodic theory develops as cleanly mathematical theory within the frame-
work of the general theory of the dynamical systems and studies of transformation with an invari-
ant measure.

The article shows ways of developing a set of concepts and ideas that resulted in creating of
the ergodic theory (for example, in 1934 M. Bogolubov and M. Krylov introduced the concept
of integral manifold, put beginning to asymptotic theory of nonlinear mechanics, in 1958—1959
A. Kolmogorov introduced two fundamental concepts — K-system and dynamical entropy, in
1959 Yakov Sinai developed a concept of entropy, in 1965 three American mathematicians put
beginning to the concept of topological entropy).

In the article, opening is considered from the ergodic theory of the dynamic systems of
A. Kolmogorov and his followers. Dynamical entropy is well-known as entropy of Kolmogorov —
Sinai entropy (1959).

Numerous works are analyzed, published since 1979, in which the problem of classification
of measures was examined on Cantor sets. Probability measures were studied in these works only,
majority of results touched the case of Bernoulli measures.

The article shows the contribution of Ukrainian scientists in formation of ergodic theory.
Works of ergodic theory of M. Bogolubov and M. Krylov are analyzed. A review of works of the
Kharkiv school, devoted to the ergodic theory, is made. Expansion of research directions, re-
search of the dynamical systems operating in spaces of various nature are a modern tendency.

Keywords: ergodic theorem, ergodic process, ergodic theory, dynamical system, invariant measure.
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