J.A. Illleaenun

CraHoBJ/ieHHe HOBOI MapaaurMbl

PaccmarpuBaercs nmpo0OyieMa CTaHOBJEHUS HOBOM Hay4YHOU Mmapaaur-
Mbl XXI Beka, BKJIIOYAIOLIEH MPEeAbICTOPUIO, MaMsITh O npouuioM. O06cyxaa-
I0TCSI €€ CJICACTBUS IJISI Pa3IMUYHBIX o0jacTeil 3HaHMs. BuIsicHsIeTCS POJb
yucen @uOOHAYYN W 30JI0TOTO CEUEHUST KaK MHIAMKATOPOB TPOSIBICHUS TIPO-
LIECCOB C MaMsAThIO.

ITocenoBaTeIbHOCTh TPEX MAPATUIM

B pabore' B KauecTBe HOBOI MUPOBO33PEHYECKOM MTapaIluTrMbl, BKIIIO-
yalolieit OCHOBHBIC (POPMBI HAYYHOI'O 3HAHUsI, pacCMaTPUBAIMCh HEMap-
KOBCKUE TIPOIIeCChl (IIPoLecChl ¢ MaMsThio). bbllo moka3zaHo, 4To y4yeT
MPEeAbICTOPUM €CTECTBEHHBIM 00pa3oM 0000IIAET CYILIECTBYIOLIYIO Map-
KOBCKYIO TTapaJnTMy, OCHOBAaHHYIO Ha IIpolieccax 0e3 MoCaeaeiCTBUS.
Llers HacTOSIIIEH CTaThM 3aKTI0YACTCS B aHAIM3E OCOOCHHOCTEH ITepexo-
Jla K HOBOM Iapaaurme, IpoleccoB ee cTaHoBieHus. HoBas mapagurma
3aTparuBaeT B TOM MJIM MHOM CTEIIEHU BCe 00IaCTH 3HAHMS U JUISI IIPOTHO-
3UPOBAaHMSI U3MEHEHMIT HEOOXOIMMO KOHKPETHOE PAaCCMOTPEHUE C MC-
MoJTb30BaHueM hakTuueckoro marepuaia. Ceituac Bce 6ojiee HaCTOSITEb-
HBIMH CTAHOBSITCS IIpO0JIeMa BEIPAOOTKU CIICHAPUST CMEHBI TTapaanTM,
HCCIIeTOBaHMSI 00JIacTeil, Tae yxKe Ha3peiaa HeoOXOAMMOCTb HOBBIX TTOMI-
XOJIOB, aHaJIM3a BO3MOXHBIX U3MEHEHUI B OCHOBaX MUPOBO33PEHUSI.

[IpenBapuTeabHO clieayeT KpaTKO OCTAHOBUTHCS Ha TPEX OCHOBHBIX
napagurmax nociaeanux croiaetuit. B XVIII—XIX Bekax cucrema Hayd-
HBIX BO33pEeHUI 6a3poBajlach Ha MEXaHUIIN3ME, OOBSICHSIONMIEM Pa3BH-
THE TIPUPOIHI 1 OOIIECTBA 3aKOHAMU MEXaHWIECKOM (hDOPMBI IBUKCHMSI.
OHU paccMaTpUBaINUCh KaK YHUBEPCATbHBIC 1 PACIIPOCTPAHSIINChH Ha BCE
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BUABI MaTepni. BO3HMKHOBEHME 3TOI MapaIuTMbl OBUIO CBSI3aHO C BBI-
TMAIOIIMMUCS TOCTIDKCHUSIMU KJIACCMYECKOM MEeXaHMKHU, BHIPaOOTaBIICH
CBOU IIPEICTABICHUSI O MaTepUH, IBMKEHUH, IIPOCTPAHCTBE, BPEMEHH,
npuurnHHOCTU. OIHAKO TOCTUXKEHMS ecTecTBO3HaHuUs KoHla XIX — Ha-
yaja XX Beka rokasajiau, YTO MEXaHULIU3M MOXET OOBSICHUTH TOJbKO
HEKOTOPYIO YaCTh MPUPOAHBIX siBJAeHUI. OnucaHue Ha ero OCHOBE 3JIeK-
TPOMAaTHUTHBIX, XUMUYECKUX, OMOJIOTHICCKUX, a TeM 00JIee COLIMaTbHBIX
SIBIICHUI 0Ka3aJl0Ch HEBO3MOXKHBIM.

Hosgas o61ias mapagurma Bo3HukiIa B XX Beke. B ee ocHoBe jiexxanu
JOCTKEeHUsI B 00sacT hu3uku. GU3ndecKue METOAbl U IOIXO/bI IIPO-
HUKJIY MTPaKTUYECKU BO BCE €CTECTBEHHBIC HAYKHM, B TOM YHCJI€ B XUMHUIO
1 OMOJIOTHIO, a TAKXKe MCIOJb3YIOTCSI B 001IeCTBeHHBIX. DaKTUIECKU B
HaIlleM CTOJIETHH (hM3MKa CTajla CBOEro poja LapuIeii HayK, IMTOJ00HO
mexaHuke B XVIII—XIX Bekax. KopeHHBIM 00pa3oM U3MEHUIOCHh U CAaMO
ee comepxkaHue. Teopuss OTHOCUTEILHOCTH, KBAaHTOBasI MEXaHMKa, TEO-
pUs DJIEMEHTApHBIX YACTUI, CUHEPreTMKa Pe3KO pacIIMpPUIM Hallle Mo-
HUMaHUe 3aKOHOMEPHOCTEH oKpyxKatolero mupa. HecMoTpst Ha Bce pas-
JINYUS 3TUX TEOPUIt, B HUX UMEETCs eMHasi OCHOBAa — MapKOBCKME PO~
LIECCHI, WX MPOIECCH 0e3 MocaeAeHCTBUSI, KOTOPhIe U COCTABWIN CYTh
MHPOBO33pECHYECCKON 1 HAyIHOM IMapamauTrMbl XX BeKa.

MapKOBCKMA Mpoliecc — 3TO CAyYyalHbIU Mpolecc, 1Sl KOTOPOTo
NPY MU3BECTHOM COCTOSIHUM CMCTEMbI B HACTOSILIMI MOMEHT t, €€ IaibHe -
111as1 BOJIIOLIMST HE 3aBUCUT OT COCTOSIHUSI 3TON CUCTEMBbI B TPOIILIOM (MIpU
t <t,). OH ObUT Ha3BaH MApKOBCKUM T10 MIMEHHM CO3[ATe/IA OCHOB TEOPUHM
pycckoro yuyeHoro A.A.Mapkosa. /{711 MapKOBCKOTO mpolecca, 3Has Co-
CTOSIHUE CUCTEMbI B KAKOM-IMOO MOMEHT BPEMEHM t, MOXHO B IIPUHLIM -
e OIPEACIUTh BEPOSITHOCTHYIO KapTUHY ITOBEICHUSI CUCTEMBI B Oymy-
eM. OTa KapTuHa He U3MEHSIETCSI OT J00ABOYHBIX CBEIEHU I O COOBITUSIX
npu t < t;. MapKoBCKHUE MPOLIECChI HAILUIA ITMPOKOE MMOJIE TIPUTOKEHUIA B
¢u3uKe, paguoTeXHUKe, aBTOMAaTUKe, SKOHOMUKE, COLIMOJIOTUU, MEIU-
nuHe, onosornn. TpedoBaHMe MapKOBOCTH JIEXKHUT B OCHOBE KaK KJIaCCH-
YeCKOM, TaK M KBAHTOBOU (DM3UKHU U SIBJISICTCS MOIITHBIM ITPAKTHICCKUM
WHCTPYMEHTOM B KOHKPETHBIX MCCIICIOBAHUSIX.

OpHako B HacTosillee BpeMsl B CYLLIECTBYIOIIEH MapKOBCKOM Tapa-
IUTMe TIPOSIBJISIETCST BCe OOJIbIIE paccoryacoBaHUil U TpyaHocTeit. Oc-
HOBHas IpUYMHA — HEydJeT IaMsITH B MAapKOBCKOM IIOIXOIE, a Belb B
OMOJIOTUHY U B COLMAIBHBIX SIBJICHUSIX ITaMsITh — HEOOXOIMMEIN 00s3a-
TeNbHBIN 31eMeHT. [103TOMY OHM MIPUHIINIINAIBHO HE MOTYT OBIThH ITOC-
JIeIOBaTeIbHO OIMCAaHBI C TOMOIIIBIO UMeIoIIeiicsa mapaaurmMel. bosee Toro,
JJIS1 CJIOKHBIX COILIMAJbHO-3KOHOMUYECKUX CUCTEM YCTAHOBJIECH LIEJbIi
DPSII MHTEPECHBIX CTAaTUCTUYECKUX 3aKOHOMEPHOCTEH, BBHIMOJIHSIFOLIUXCS
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C BBICOKOM CTEIeHbI0O TOYHOCTH, MPUPOIa KOTOPHIX A0 CUX TTOp €lle He
BIIOJIHE sicHa. OTMETHM, YTO IEHTP TSKECTH HAYIHBIX MCCIICIOBAHUM
ITOCTEIIEHHO CMEIAeTCs OT (DM3UKM K OMOJIOTUM U COLIMYMY, 2 UMEHHO
9TOT KPYT SIBJEHUI YK€ HE MOXET alleKBaTHO OMUCHIBATHCS B paMKax
crapoil mapagurMbl. [TonmbITKU €€ COXpaHEHUSsT CBOASATCS K YTBEpXKIe-
HHUSIM O TOM, YTO €CJU KaKMM-JI100 0Opa3oM HaMTU TMOJOXEHUE BCeX
aTOMOB 1 MOJIEKYJI B MO3TY UeJIOBeKa, TO BCE MbICJIM B MIPUHLIUIIE MOTYT
ObITh OMpeAeaeHbl U 3HAaHUE TIPEeIbICTOPUU HE HY>XHO. B 11e710M ke cu-
TyallMs B Hallle BpeMsl aHaJIOrMUHa TOM, KoTopasi Ob11a B KoHle XIX Beka,
KOTJa Ha OCHOBE CTApO MEXaHUCTUUYECKOU MapaiurMbl OKa3ajoCh He-
BO3MOXHbBIM TOCJIEA0BATEIbHOE ONIMCAHUE Psia KOHKPETHBIX SIBJEHUI.
Tak u ceiiuac, Ha CMeHY mapagurMe MapKOBCKUX IPOLECCOB J0JIXKHA
MPUATU HOBAsI, B OCHOBE KOTOPOM JiexkaT HEMapKOBCKUE MPOLIECCHI MU
Impoliecchl ¢ maMsIThio. OHa TOJDKHA BKJIIOYATh B CeOSI MPEIBIIYIITYIO
KaK YaCTHBIM ciy4dai.

HemapkoBcKue npouecchbl

[IyTh K ameKBaTHOMY ONMUCAHUIO CHCTEM OMOJIOTUUECKOTO, MH-
¢GopMalMOHHOTrO U COLIMAJIbHO-3KOHOMUYECKOTO TlJIaHa JIEXKUT Yepe3
MOCTPOEHUE TEOPUH MPOILECCOB C NMaMsIThIO, MJIM KakK ee ellle Ha3biBa-
0T — T€OPUU HEMAPKOBCKMX MPOILECCOB, OMUChIBalOLIEe U3MEHEHHE
CcTpyKTYyp. Eclin B MapKOBCKUX Mpolieccax MEpoil IBUKEHUS CIYyXUT
9HEPrusl, TO B HEMAapKOBCKUX BaxKHEH e TOMOJHUTEIbHON XapaKTe-
PUCTUKOM CIIYXKUT HETIHTPOMHUS KaK Mepa YIIOPSIIOYSHMS, Mepa CIIOX-
HOCTU CTPYKTYphl. MapKOBCKME IPOILIECCHl JIOKaJIbHBl BO BPEMEHM.
3Hast COCTOSIHUE CUCTEMBI B KAKOW-JIMOO MOMEHT BPEMEHHU ), MOXKHO B
MPUHLIUIIE OTNIPeAeIUTh BEPOSITHOCTHYIO KapTUHY MOBEIEHUs CUCTE-
MBI B OyAylleM; 3Ta KapTUHA HE MEHSIETCS OT JOOABOYHBIX CBEAEHUI O
CoObITUAX MpH t < t . HEMapKOBCKHME MPOLIECCHI YIUTHIBAIOT 3TH 100a-
BOYHBIC CBEICHMS, ITaMsITh O IPOIIJIOM; M IO CBOEI MPHUPOAE HEJIO-
KaJIbHbI BO BpeMeHU. [1oaToMy B OTJIMYME OT MapKOBCKUX MPOLIECCOB
OHU OMUCHIBAIOTCS He AuddepeHIIMalibHbIMU YPABHEHUSIMU, & UHTET -
po-n1uddepeHIMaNIbHBIMU (MME@HHO UHTErpUpOBaAHUE IO BpEMEHU
MO3BOJISIET YYUTHIBATh mpoiliaoe). C MOMOIIbI0O 3TUX YPaBHEHU MO-
KET OBITh ONpeaesieHa BOJIOLUSI CUCTEMBI. DTO OAHO M3 MPUHIIATIN -
QJIbHBIX pa3iMuuii MeXay AByMs MapagiurMaMu B MaTeMaTU4Y€CKOM
OTIMCAHUU SABJICHUW.

[Tpocreiiiine HEMapKOBCKUE MPOIECCHI, B KOTOPbIX HEOOXOIUMO
YUUTBIBATh 3aBUCUMOCTD OT TPOIIJIOTO, OMUCHIBAIOTCS JIMHEWHBIMU WH-
Terpo-auddepeHIaTbHBIMU ypaBHeHUsIMU Tuma (1, 2)
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dP/dt= JA@P(—1dr, (1)

roe P (t) — BepossiTHOCTB, A (t) (Iapo ypaBHEHUS, I MOXET, B YAaCTHOCTH,
MPUHUMATh 3HAYEHUS t U co. DTU YypaBHEHUS HEJTOKaJIbHbI BO BPEMEHHU.
B oTinune oT MapKOBCKUX MPOLIECCOB, Iie B MpaBoii yacTu (1) CTOUT nmpo-
usBeneHue A (t) P (t), 1jiss HeMapKOBCKMX MTPOBOJAUTCS MHTETPUPOBAHUE
IT0 TIPOIIJIOMY BPEMEHMU.

Ilepexonss K TMCKPETHOMY ONMCAaHUIO U OTPaHUYMBASICh KOHEU-
HBIM YMCJIOM WICHOB, TTOJIydaeM KOHEYHO-Pa3HOCTHOE HEMapKOBCKOE
ypaBHEHUE

P=F (PP, ..P 1. ()

10 T2 e

Ecmm n1st MapKOBCKHX TTPOIIECCOB BEpOSITHOCTHAST KAPTHHA TTOBEICHUS
CHCTEMBI B Oy/IyIIEM ONPEIEIISETCS €€ COCTOSHUEM B MOMEHT BDEMEHH t

u, =f@). (3)

TO IUTST HEMapKOBCKUX OHA 3aaeTCsI COOTHOIICHUEM (2), a B IIpOCTEHIIIeM
ciyJae

unJrl = un + unfl' (4)

31ech XapakTepHas BEJIMYMHA U 3aBUCHUT HE TOJBKO OT MPEIbILY-
IIETO COCTOSIHUSI, HO M OT TOTO, YTO OBLIO IIar Hazam, T.. OT COOBITHI
npu t <t,. MapKoBCKMI MOAXOI MOXHO pacCMaTpUBaTh KaK HYJIEBOE
npuobaKeHue odlleii HeMapKOBCKOI Teopuu. B pamkax Takoii Teopun
MOXHO MCXOIUTh U3 IMOCIEA0BATEJIbHBIX MPUOIMKEeHUI. 31ech hyH-
TaMEHTAJIbHYIO POJIb MOXKET UTpaTh IMOJOXEHUE O 3aTyXaHUM MaMSITH
C ylajeHreM BO Bce OoJjiee Jajekoe Mpolioe. B aTom mpeanonoxkeHnn
HAMOOJBIIYIO POJIb UTPACT ONMKHSIS ITaMATh U COOTBETCTBEHHO B ITHMCK-
PETHOM pSITY

u. . =u-+u +tu
n n-1 n-

n+l

+u e 5)

2 3

HamboJiee CYIIeCTBEHHBIMM, KaK MPaBUJIO, OKA3bIBAIOTCS IBA TEPBHIX
YJIeHa B IIpaBoii yacTu. B mpupone, BO MHOTMX OMOJIOTUIECKUX SIBICHUSIX
HauOoJiee CYLIECTBEHHON OKa3bIBAeTCs OJIMXKHSIS MMaMsTh. PeKyppeHT-
Hoe cooTHolueHue (4), onpeaesdioliee OJMKHION MaMsITh, 3aJaeT Mep-
BOE MPUOJIMKEHUE B OTKJIOHEHUU OT MapKOBCKOro mupa. M B aToM co-
CTOUT ero (pyHIaMeHTaJbHOE 3HaYeHHE.
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PemenneM pekyppeHTHOTO ypaBHeHUS (4) sBisttorcs yncia Pubo-
Hayyu. DU ymucaa nMetoT mmoutu 800-n1eTHIO uctopuio. B 1202 rony
Obuta u3naHa kHura Jleonapmo u3 Iusel mo npossuiry @uboHayyu, B
KOTOPOI1 paccMaTpuBajach 3ajadya 0 KpoJMKax: «CKOJIbKO Map KPOJUKOB
3a TOJ OT OHOI Mapkl poXXIaeTcs». bbljia mojrydeHa ImocjieqoBaTeIbHOCTh
9KCeII MMap KPOJIMKOB JUISE KaXI0T0 Mecsitia: u, u, u; u, B ranHoOi 1nc-
JIOBO#1 TTOCIEAOBATEIbHOCTH KaXKABIN WIEH paBeH CyMMeE IBYX ITPEIBIIY-
X WICHOB B COOTBETCTBUM ¢ (hopMyioii (4). B 3amaue dubdboHATIM ITEp-
BbIC JBa YMCJa Mpearnojarajiuch paBHBIMU enuHMIIe. B aTOM ciydae
MepBbIMU WieHaMu psaaa oynyt: 1, 1,2, 3,5, 8, 13, 21, 34, 55, 89, 144, 233,
377 ... C noMollblo COOTHOLIEHUS (4) 3TOT psii MOXET OECKOHEUHO MPO-
JomkaTtbesa. OTHOIIEHME IBYX MOCJIEI0OBAaTEeIbHEIX YKce pssaa GudboHay-
YK U, U C POCTOM N CTPEMUTCS K TIPEAEY (, TOJyYUBIIEMY Ha3BaHUE

n+l/
30JIOTOTO CEUYCHUA (BHCDBLIC 9TOT TEPMUH BBECJI ﬂeOHap,Z[O Ja BI/IH‘{I/I).

q=(_ /u) =QN5+1)/2=a=162 (6)
BeJ‘II/I‘{I/IHa q YAOBJIECTBOPACT COOTHOILICHUIO
Q¢—q—1=0. (7)

Yucia @uboHayyyn HALUIM OOIIMpPHBIE TpUMeHeHus>. Tak OHU MO-
I'YT OBbITh MCITOJIb30BaHbI IS TIOCTPOEHUS cUcTeMbl cuuciaeHus. [Tomoo-
HO JIeCATEepUYHON WJIM ABOMUYHOI cucTeMaM JIlo0oe HaTypajibHOE YMCIIO
MOKET OBITB ITPEICTABIICHO B BUIEC HEKOTOPOI ITOCIEI0BATEIbHOCTH IU(P,
YKa3bIBAIOIINX CKOJIbKO KOHKPETHBIX urcesl GrudboHauun, HauMHasl ¢ Hau-
OOJIBIIIETO M3 BO3MOXKHBIX, OHO coiepxXuT. Hampumep, uncimo 10 moxer
ObITh 3amucaHo Kak 1x8+0x5+0x3+1x2+0x1+0x1 uau 100100.

B reomerpun otHomeHue (6) COOTBETCTBYET AeeHnI0 B Touke C,
orpe3ka AB Ha [1Be yacTu Tak, 4ToObl OoJibinas u3 ero yacreir C B Obiia
CPEIHUM TPOIOPLMOHAIBHBIM MEXIY MEHbILEN ero yacTbio AC, u BceM
orpeskom: AB / AC, = AC, / C B.

OrpuuareabHOMY KOpHIO ypaBHeHuUs (7) coorBeTcTBYeT TouKa C, |
Jiexkaiiasi Ha npsiMoii BHe oTpe3ka AB. B aTom ciiyyae cHoBa uMeeM 30J10-
toe ceuenune: CB/AB=AB/CB=o.

B BocnpusaTuu 4yenoBeka MpsSIMOYTOJbHUKM 30JI0TOTO ceueHus (T.e.
C COOTHOIIICHNEM CTOPOH () BBITJISIASAT MTPOITOPIIMOHAIBHBIMU W TIPUST-
HbIMU Ha BuA. [ToaTOMy MHOTMM OOMXOAHBIM MpeaMeTaM (YeMoJaHaM,
KHUTraMm, KopoOKam) npuaaeTcs UMeHHO Takasi popma. BHelHs1s1 Kpaco-
Ta MPEAMETOB, CBSI3aHHAS C 30JIOTHIM CEYeHHEeM, 4acTO BO3BOAWIACH B
3CTeTUIECKU N prtocopckuit TpuHIHUI. C ITOMOIIBIO 30JI0TOTO cede-



J.A. llleaenun 29

HUS MBITATNCH OOBSICHUTD SIBJICHUS TTPUPOABLI U OOIIECTBEHHOM KU3HU.
MHorue OTHOCHIIH BCe 3TU paboOTH K MucTuKe. OMHAKO 3/IeCh HE BCE TaK
MIPOCTO, TTOCKOJBKY yncia PruOOHAYIN U 30JI0TOE CEUCHHE MOTYT CIIy-
KHUTh XapaKTepUCTUKaMKU HEMapKOBCKUX ITPOIIECCOB.

Cpenu pa3inyHbIx 00001meHnit yrcea OruboHauYn OTMETUM pelie-
HUSI HEMapKOBCKOIO ypaBHEHUS:

u, =u +tu.. (8)

31ech KaxXIblil YWIEH psia paBeH CyMMe MPEIbIAYIIEro U OTCTOSIILErO
oT npeapiayiiero Ha S maros. Ciay4aio S = 1 cooTBeTCTBYIOT uncia Ou-
OoHayuu, 3HaYeHUsIM S = 2, 3, 4... — BeJIMUMHBI, MTOJYyYMBIINUE Ha3BaHUE
S — uyncen @udonauun. O606IIaACTCS MTOHITUE 30JI0TOM MpOITopIuK. Tak
30JI0TasT S-IIPOTIOPLIMS SBJISIETCS IMOJIOKUTECIILHBIM KOPHEM YpaBHEHUS
3osotoro S-ceuenus ¢~ q° -1 = 0. OTHOLIEHUS COCETHUX S — YHUCEN
duboHAYYM COBIIAJAIOT B Mpeaesie C 30J0TbIMU S-IIPONOPLUIMHU, I10-
I00HO 00bIyHOMY psiny PuboHavyuu. Mnm, npyrumu cioBamu, 30J0Thie
S-ceueHMs ABISIOTCS YMCIOBBIMUA MHBapuaHTaMu S — yuceia PuboHay-
yp. UHBapWaHTHI IJTS IEPBBIX YEThIPeX 3HAUCHUI S COOTBETCTBEHHO paB-
bl 1,618, 1, 464, 1,380, 1,324.

Yuca ®rboHau4YM 1 30JI0TOE CEUEHUE OKA3aIUCh TAKXKE TECHO CBSI-
3aHHBIMM C HEMAapKOBCKMMU PAaBHOBECHBIMU pacrpeaeneHusMu. s
MapKOBCKHUX ITPOIIECCOB PAaBHOBECHOE COCTOSIHUE OIpeaessieTcsl OOJIbLi-
MaHOBCKUM pacIipesiesieHreM 1o sHepruu E. Hampumep, s 3aceieHHO-
CTeil SHepTeTUIECKNX YpoBHEW N OHO MMeeT BUL

W= Wexp (-E / kT). )

Kaxk cyiecTBeHHbIN paBHOBECHBII ITapaMeTp B (9) BXOAUT TeMIepa-
Typa T. 1J1s1 HEeMapKOBCKUX MPOLIECCOB PAaBHOBECHOE paclpeiesieHre 3a-
JaeTcs cooTHolleHueM Tura (9) misg HeraHTtponuu S. Kak orMevasnocs,
HarpuMep B /2/, paBHOBECHBIC pacIipeIe/IeHNsI TAKOTO TUTIA BO3HUKAIOT
B 6uosiornu. Tak pacnpeneneHre ouomMaccbl W B TporUUeCKUX LIETMSIX
Ou1olIeHO3a MOXET OBITh 3allCaHO B BUIE

W=W, exp(—S/0). (10)

DTO COOTHOIIICHNE €CTECTBEHHBIM 00pa30M BOZHUKAET U ITPU JIPYTUX
HeMapKOBCKUX ITpolieccax. BemmunHa 0 B (10) COOTBETCTBYeT HEKOTOPOIA
«CTPYKTYPHOI1» TeMIIepaType. KOTopasi OTipeesisieTcsi XapakTepHbIM 00be-
MOM TIaMSITH O IIPOIIJIOM MJIM CBOCTO PO/Ia HErSHTPOIMMUHBIM (MHOOP-
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MalMoOHHBIM) mosieM. [Ipu GosibinX 6 BOZHUKAIOT CIOXHBIE Uepap-
XWYECKNEe CTPYKTYpPhl B IIMPOKOM JMamna3oHe S, MpU Maabix 6 —
CTPYKTYPBI B MajJioM Auarna3oHe, a npu 6 — 0, T.e. OTCYyTCTBUU UH-
¢dopmaluu o MPOLLIOM, MPOUCXOAUT MpeaeabHbIN Mepexon K Map-
KOBCKUM MpoleccaM.

OO6paTumcs K CTaHIAPTHOMY COOTHOIIEHUIO (4) U pacCMOTPUM YyC-
JioBUst coBMecTUMOCTH (4) 1 (10), 9TO 1aCT COOTBETCTBYIOIIEE ATOMY CITY-
yato 3HaueHue 0. [IpencraBUM 3KCIIOHEHTY B TMCKPETHOM BHUIE KaK Ieo-
MEeTpHUYECKYIO rporpeccuio: 1, q, g2, q°... YToObl oHa Oblia peieHuem (4),
HEOOXOIMMO BBITIOJHEHUE TP JIIOOOM N COOTHOIIEHU ™2 + q™'=q",
cogsierocs K (7). Kopuu ypaBHeHus (7), 3agaiolie MCKOMOE 3Haue-
HUE q B paBHOBECHOM pacrpenejieHuu (12), COOTBETCTBYIOT 30JI0TOMY
cedyeHMIo .. T.e. 30J10Toe ceueHne HEMOCPEACTBEHHO CIIEIyeT U3 YCIOBU I
paBHOBECHSI B HEMAapKOBCKOI cucTeMe ¢ OJIMKHel namMsThio. Takum 00-
paszoMm, yuciaa uboHaYuu U 30JI0TOE CEYCHUE SIBJISIOTCS HE TOJIbKO Xa-
DPaKTEpUCTUKOI, HO U CBOETO pojia MHAMKATOPOM HaJIW4us HEMapKOBC-
KOTO Mpoliecca, a TakXke CIyXat MpU3HaKOM PaBHOBECHS B TAKOI CUCTe-
Me. C 3Toil TOUKM 3peHUS 30JI0TOe ceueHUe W uyuciia PudboHayYun
CYIIIECTBEHHO BBIIEJIEHBI B IIPUPOJIE.

3oJ10TOE ceyenue u yncjaa PudoHayun B 0OMOJIOrHH

[Mo-BuauMoMmy, BIIepBbIe OOpaTH BHUMAHKUE Ha TIPOSIBICHUS 30-
JnoTtoro ceueHus B ouosorun Morann Keriep, Ho 10 mociaeaHero Bpe-
MEHU OHU NpPEACTaBIsSIUCh Hepa3pelunMoii 3araakoit. Bor kak roso-
putcs 06 3ToMm B pabore’: «HemocBsleHHbIE HE TOragbIBAIOTCS O CY-
IIECTBOBAHUM XIydel TallHBI, B KOTOPOW TpOSIBIsIETCS aylla
pacTeHHsT — TalfHbl unceal @UOOHAYIN U 30JI0TOTO CeUeHHS B MOP(HO-
JIOTUM PacTeHUS, pa3ragke, KOTOPO CBETIBIC TOJOBHI MOCBSIIAIOT
HaOJIONCHUS 1 UCCACIOBAHNS Ha MPOTSKECHUM yKe 00jice YeM YeThI-
pex BEeKOB». XapaKTepHBI MIpUMEp — HaJIUUME B PACIIOJIOXCHUUN MeJI-
KMX YacTell pacTeHUIt ABYX TUIIOB CIIMpajieli, 3aKpyYEHHBIX B MPOTHU-
BOITOJIOXKHBIX HaIlpaBJIcHUSX. Yncia crimpalieil Toro M Ipyroro TUIia
3aJarTcs coceIHNMM ynciamMyu @uooHayun. Tak Ha MHOTUX IIMIIKAX
YeIIYHKM pacIioiaraloTcs B TPeX M IISITU CITMPAJISIX, HABUBAIOIINXCS B
IIPOTUBOMOJIOXKHBIX HAIIPABICHUIX. B KPYITHBIX IIUIIKAX yOaeTcs Ha-
omonath 5 u 8, a takxke 8 u 13 cniupaneii. Ha ananace o0b14HO HaOI10-
naetcs 8 u 13 cnupaneii. Yucno crimpaneil y MHOTHUX CIOXKHOLBETHBIX
(Hampumep, y pomaiku) coctapisieT 13 u 21 unu 21 u 34. B noaco-
HyXe YUCJIO Criupajeil MpOTUBOMOJOXHOIO HaMpaBIeHUs B pacnoJio-
XKEHUU ceMeveK MOXKET JTOCTUTaTh 3HaueHuit 55 u 89. [TogooHbIe -
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dexThI, cBA3aHHBIC ¢ ynciaMy PuboHaUYUM, HAOII0IAIOTCS B PACIIOIO-
JKeHUM XBOMHOK Ha COCHOBOI BETKE, PAaCITIOJIOXKECHUM JTNCThEB Kparu-
BbI, KJIEHAa CUPEHU, Oepe3bl.

He meHee nopa3uresibHbI posiBiaeHMs yrces PuboHaydy B KUBOT-
HoM mupe. [Tpuseaem npumepsl* : yepenaxa (13 cpociuxcst poroBbIX Mia-
CTHH B TTAaHIIMpPE, S TUIACTUH B LIEHTPE, 8 TI0 KpasiM, 5 TajIblieB Ha JIarKax,
34 mo3BOHKA), CKOPITUOH (2 4acTy — OPIOIIKO U XBOCT, 5 map KOHEYHOC-
Teit, 8 cerMeHTOB Ha OpIOIIKe, S Ha XBOCTE), TYCEHUITHI — MYKOEBI, IITKY-
poensl (13 cermenToB). Yncio map 3yooB (21 — cobaxa, Jo1anab, CBUHBS,
14 — xponuk, 34 — rueHa, 233 — aeabhuH), YUCIIO MO3BOHKOB (34 ru-
TFaHTCKUI OJIeHb, 55 — KUT). XapaKTepUCTUKHU YyeJoBeka: peopa — 12 nap,
MO3BOHKU — 34, 3a1siIcThe — 8 KOCTOUEK, IMaJbLbl — S5, KaXXIbIi Majel —
3 ananru, obiiee ynciio KOcTei 6M3KO K 233, Kene3bl BHYTPEHHEH
CeKpelnu — 8, YMCI0 OPraHoOB MMUIeBapeHnsT — 13, gyacTeii meyeHn — 8,
yacTeil moyku — 5, yacreit cepaua — 13. KoHeuHo, 3TO TOMBKO OTIENb-
HbIE TIPUMEPBI, HOCSIIME MJUTIOCTPATUBHbBIN XapakTep. B pabore’, rue
MPUBOIATCS PE3Y/IbTaThl UCCEI0BaHNI pPUTMOB MO3Ta, TOBOPUTCS 00 OIT-
peleIeHHBIX MHBapUaHTaX, XapaKTepU3YIOIIMX BOJHBI 3JIEKTPUIECKOM
aKTUBHOCTH FOJIOBHOTO Mo3ra (0eTa, IeabTa, T3Ta, aib(a 1 raMMa BOJI-
HbI). OHU COBITAJAIOT C IPUBEICHHBIMU BBIIIC 3HAUCHUSIMU 30JI0THIX
S-ceuennii, coorBeTcTBYIOINX S = 1, 2, 3, 4. B 0011eM ciryvae uynciaa @u-
OOHAYYM U 30JI0TOE CEYEHUE MPOSIBISIOTCS B CAMbIX pa3HOOOPA3HbIX SIB-
JICHUSIX PACTUTEIHHOTO U KUBOTHOTO MUpa®. OHM CIIyKaT MPU3HAKOM
KBa3MpPaBHOBECHBIX pacIipeie/IeHUH 1UIsl T1000ii cucTeMBI ¢ mamMsAThio. Mx
HaJIM4Yre B CaMBIX pa3HOOOPa3HBIX SIBJICHUSX JKNBOM ITPUPOIBI €CTECTBEH-
HO, ITOCKOJIBKY JTI000I OMOJIOTUYECKUI O0OBEKT — COCTaBHAsI YacTh He-
MapKOBCKHUX ITPOIIECCOB.

CrenyeT pa3iuyaTh NaMsiTh, CBSI3aHHYIO C TEHOTUIIOM U (DEHOTU-
oM. @eHOTUI — COBOKYITHOCTh ITPU3HAKOB U CBOMCTB 0CO0OM, (DOPMHU-
PYIOIIUXCS B TIPOIIECCE B3aMMOIEHCTBUS €€ TeHETUUECKOUW CTPYKTYPHI
(reHoTHIa) M BHeIIHEU cpeabl. MeHOTUIT 00YCIIOBIEH KaK TeHOTUIIOM,
TaK ¥ BHEIIHUMHU YCIOBHUSIMU IIPOTEKAHHUs COOTBETCTBYIOIIETO HEMap-
KOBCKOTO IIporiecca. B umcio ero xapakKTepruCcTUK TaKKe BXOIST YMCIIa
®DrboHAYYM U 30JI0TOE CEYCHUE.

HemapkoBckue nponecchl  30J10T0€ ceyeHne
B HEOPraHWYEeCKoO¥ mpupoje

HO NOCJACAHETO BPEMCHU MCITIOJIb30BAHME HEMAPKOBCKOTI'O ITOJAXo4a
B (1)I/ISI/IKC HOCHJIO BECbMa OTpaHH‘ICHHBIﬁ XapakTep. B crarbe’ mokasa-
HO, YTO K HCMAapKOBCKUM ITpoLHeCCaM OTHOCUTCA HII/IpOKI/Iﬁ Kjacc (I)I/I3I/I—
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YeCcKUX 3aJay, HO UX HEMapKOBCKas MpUpoa MPUCYTCTBYET HESBHO,
CKpPBITO, OHA OCTaeTCsI Ha BTOPOM IUIaHe. YKa3aHO HEeCKOJIbKO 00acTeit
ero mpuMeHeHus. Tak Ijisg BI3KOYIPYTUX XKMIKOCTEH HaINpsoKeHHUE 3a-
BUCHUT HE TOJIBKO OT TeKYIIIEro 3HAaUeHMSI CKOPOCTH AedopMalii, HO U OT
ee npeabicropuu. MHTerpo-nuddepeHManibHble ypaBHeHUs Tumna (1) uc-
MOJIb30BAIMCH IJISI MOJMMEPHBIX HEHBIOTOHOBCKUX XUAKOCTeil. BooOie
HEMapKOBCKUI MOIXOJ MEePCHEeKTUBEH JJISI PEOJIOTUU — COBOKYITHOCTH
METOIOB HCCIIeAOBaHUS TCUCHMS 1 AepopMaiy peabHBIX cpel. B hunsn-
Ke TBepIOTO TeJIa HEeMapKOBCKHE YPAaBHEHMS UCITOIb30BAINCH ITPU OITHCA-
HUU MPOIIECCOB, CBA3aHHBIX ¢ rucrepe3nucoM. OHU TakKe BO3ZHUKAIOT B
rpolieccax, CBSI3aHHBIX CO CTPYKTypoii aedekToB. B pabote® mocrpoeHo
000011eHHOE HEMapKOBCKOE ypaBHeHUe bojibliMaHa, ONMChIBAOIIEE TUIOT-
HBII Ta3. 711 KojebaTeTbHBIX XUMUIECKUX PEaKIIMii, B YaCTHOCTH peak-
uuu benoycoBa — 2KaboTUHCKOTO, B pslle IKCITEPUMEHTAIbHBIX UCCIIEN0-
BaHMi1® OTMEYAJIOCh, YTO MHAYKLMOHHBIN TIEPHOJ, 10 Havyayia KojJeOaHni
3aBUCUT OT mpeabicTopru. B 11es1oM 13 Kpatkoro o63opa'® cozmaercs Brie-
yaTJieHue, 4To B hU3nKe, HECMOTPsI Ha pa3HOOOpa3ue SIBJCHUN, CBSI3aH-
HBIX C HEMapKOBCKUMU MpOoLieccaMu, Mbl, 0Opa3HO FOBOPsI, UMEEM JeJI0 C
JIOKQJIbHBIMU BO3MYILIEHUSIMU CYIIECTBYIOIIE MapKOBCKON TTapauTrMbl.

OmHaKoO CUTyalMsI IMIPEICTABISIETCS TIO-IAPYTOMY, €CJIN IIPOaHATU3H-
poBath xapakTepucTuku CoTHEUHOI cucTeMbl. B cBoe BpeMsl BelIuKuit
HeMmenkuii actpoHoM Morann Kermiep (1571—1630), ycraHOBUBLINIA 3a-
KOHBI ABMXKEHUS TU1aHeT BOKpYr CoJjiHIIa, BhICKa3all UIEI0 TeoMeTpuyec-
koii rapMoHuU COJIHEUHOW CUCTEMbI U 00paTUICS K MY3bIKaJIbHOU aHa-
sorun («My3bIKe cdep»). K aTuM maesm mocaeayromme MOKOJIeHUS acT-
POHOMOB HE OTHOCWJINCH cephe3H0. OTHAKO IT0CIIe YCTAaHOBICHUS CBSI3HU
30JIOTOTO CEUCHUsI C TIeprogaMu oopaineHus ruraHeT COTHEYHOM CUCTe-
Mbl uaeu Kermepa npuodperaroT riry0OKUil hpU3nuecKuii CMbICI.

B pa6ote!! npencraBieHbl KOHKPETHBIE TaHHBIE U IIPOBEICHO COITO-
CTaBJICHUE MEepUOIOB oOpallleHUi TaaHeT BOKpYr CosHIla U UX OueHui
(OCHOBHBIE TOHBI) € TIEpUOIOM OOpanieHuss 3emiu. B pesynbrate BO3HU-
KaeT psif Yrcell, C BEICOKOM TOUHOCTBIO COBIAAIOIINX C PSIIOM 30JI0TOTO
ceueHUs. JIpyruMu cioBaMu, 9acTOTHI OOpaIlleHUI TUIaHEeT U pa3HOCTHU
yacToOT oOpallleHUil 00pa3yloT CIEKTP ¢ MHTEPBAJOM, PaBHBIM 30JI0TOM
nponopiuu. [Ipryem naHHas 3aKOHOMEPHOCTb COOII0AAETCSI ¢ TOYHOC-
TbI0 95%. 31mech NeHCTBUTEILHO ITOAXOAUT Ha3BaHUE «My3bIKa cep».

He meHee BriewaTisiionye JaHHbIE TTOJYYEHbI TSI PACCTOSTHUH TJ1a-
et ot ConHna. B padore!? npusenens! nannusie K.JJoMOGpPOBCKOro, KOTO-
pBIii TIOKa3aJsl, 4YTO paccTosiHUS TiaHeT 1o CojHIla MPOMOpIMOHATbHbI
qyciiaM psifa 30J0Toro ceueHus. [1pu 3ToM cpenHue OTKIOHEHUS pacyeT-
HBIX PaJyCOB OPOUT OT (DaKTUUECKUX He MpeBbIaoT 6,7%. AHaornd-
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HbIe 3aKOHOMEPHOCTHY OBUTH YCTAHOBJICHBI U IUISI CUCTEM CITyTHUKOB Map-
ca, lOnurepa, Ypana, HentyHa. PacnooxeHue CliyTHUKOB 3THX ILJIaHET
Ha opOuUTaxX TaKXKe MOTYMHSIETCSI CTEIIEHHOMY Psiy 30JI0TOIO CeYeHUS.
J11s1 HUX cpefiHee OTKJIOHEHUE COCTaBUIO MeHee 2%.

IIpuBeneHHbIC JaHHBIE YKA3BIBAIOT HA HEMapKOBCKHI XapaKTep 9BO-
mounyn CojiHeuHOM cucteMbl. OHa B TIPUHIIUIIE HE MOXET OBITh JOCTa-
TOYHO TTOJTHO OITMCaHa Ha OCHOBE CYIIECTBYIOIINX (DU3MUECKIX TCOPUIA.
DakTUYECKU pedb UAET O IIpolieccax ¢ NaMsIThiO B MacIITabax KOCMHUYEC-
KHX BpeMEH, COCTaBJISIONIMX MUUIMApAb! jeT. ['eHeTrudecKkas namsith, ¢
KOTOPOI CBsI3aHbl OMOJOIMYECKUE SIBJICHUS, UMEET YXe MJIMTCIbHYIO
HCTOPUIO (IO MUJUTMApAa JIeT), HO MaMsITh B HEOPraHMYECKOM MTPUpPoJIe
MMeeT elle Oosblire MaciTadbl. Takum o6pa3oM, 31eCh peub UAET O Ka-
YECTBEHHBIX U3MEHEHUSIX B HAILLlEM MUPOBO33PEHUMU.

B aT101i CBSI3M yKaxkeM TakKe Ha U3BECTHOE B ACTPOHOMUU pacIipee-
JieHne XOJIbTIIMApKa, OMMCHIBAIOIIEE pacIpeaeicHue NHTCHCUBHOCTU
rpaBUTALIMOHHOTO IOJIsI 3Be3HBIX CUCTEM. BbLI0 ITOoKa3aHo, 4TO 3TO pac-
npeaesieHrue UMeeT BUJ TUIIepOOJIMUECKOT0 pacipeneeHusl ¢ ImokKas3aTe-
JieMm 1,5, KOoTopblil XapakTepeH ajist pacnpeneiaeHus Lunda-Ilapero, He-
MOCPEACTBEHHO BBITEKAIOLIEIO M3 HEMAapKOBCKOTO COOTHOIIEHUs' (cp.
Hizke hopmyiy (12)). He nckimodeHo, 9T0 3TOT (haKT CIYXKUT YKa3aHUEM
Ha HEMapKOBCKUII XapaKTep 00pa30BaHUsl 3BE3AHBIX CUCTEM.

Bpemennble XxapakTepuCTHKH HEMAPKOBCKUX MPOLECCOB

K kauecTBeHHBIM OCOOEHHOCTSIM HEMApPKOBCKUX ITPOLIECCOB CJIeIy-
€T OTHECTM TakKxXe HaJin4yue OIpeacJeHHBIX BPEeMEHHBIX LIMKIOB (PUT-
MOB). MaTtemaTnueckoe OImMcaHue LIMKJI0B OCHOBBIBAETCSI Ha aHAJIU3€E NH-
Terpo-nuddepeHiMaibHbIX ypaBHeHUi Tuna (1). B Takux HemapkoBc-
KMX YpaBHEHUSIX BO3HUKAIOT KOMILJIEKCHbIE 3HAUEHUSI KOPHE!, KOTOPbIM
COOTBETCTBYIOT OCUWJUISIIMU, OOYCIOBIEHHBIE PEKYPPEHTHBIM XapaKTe-
POM M3MEHEHUS CUCTEM, 3aBUCUMOCTbIO OT IIPOIIJIOro, OT MaMSITH.

Buonornyeckue, sKOHOMUUYECKNE, COLIMANIbHbBIC SIBJCHUS BKIIOUYA-
0T B ce0s TpOMaJHYI0 COBOKYMHOCTh PUTMOB. bronornyeckue puTMmbl
HaOJII0IAI0TCSl HA BCEX YPOBHSIX OpraHU3allMy OT BHYTPUKIJIETOYHON A0
ouocdepHoit. PUTMBI OTIEbHBIX OPraHOB, TKaAHEl, KIETOK, BHYTPUKIIE-
TOUYHBIX KOMIIOHEHT YYaCTBYIOT B CO3JaHUU BPEMEHHOM YIOPSIA0YEHHO-
CTU OMOJIOrMYECKUX SIBJICHUI U COCTABJISIIOT OCHOBY MHTErpalluy Ipo-
LIECCOB B XKMBBIX OpraHu3Max. M3-3a Haauuus OONBIIOro YMcia Hajara-
IOLIMXCS CTPYKTYPHBIX PUTMOB Kaxka0e Toclieaylollee KojiebaHue HeceT
onpeaeseHHble OTJIMYUS OT Tpeabiayero. KitoueBoit MOMEHT B 3TOM
CJIOKHOW KapTUHE — B3auMMOJEeNCTBUE OCUMLISLIMI. BHelIHMe Bo3aeit-
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CTBUS MOTYT CABUTATH (Pa3y M MEHSITh aMIUTUTYAY OMOJIOTUYECKUX PHUT-
MOB, KOTOPbI€ CITOCOOHBI MMOACTPAUBATLCS K U3MEHEHUSIM LUKJINIHOCTU
BHEIIIHE! cpenbl (CYyTOUYHBIE, TOAWYHBIC, IPUJINBHBIC, TYHHBIC PUTMBI,
uKiIel akTuBHOCTH CoJHIIA). BHyTpeHHUE (3HIOTEHHBIE) KOMITOHEHTHI
PUTMOB JAlOT BO3MOXHOCTh OPraHW3My OPUEHTMPOBATHCSI BO BPEMEHU
(6uosornyeckyre Yachl) M 3apaHee TOTOBUTHCS K U3MEHEHUSIM OKpYKalo-
meit cpenpl. HapyieHre ycTaHOBUBIIMXCSI PUTMOB SKU3HEACSITEIbHOCTH
OKa3bIBaeT HETaTUBHOE BIMSIHUE Ha OPTaHMU3M.

C omnpeneleHHBIMUA B3aUMOIEHCTBUSIMU BHYTPEHHUX U BHELIHUX
OCUMJIISILIUIA CBsI3aHa pabora Mo3ra. MMy o0ycC/IOBJIEHBI, B YaCTHOCTH,
OUOJOTUYECKHUE acTIeKThI CTeTUKU. B!* TmoKkasaHo, 4TO BpeMeHHast opra-
HM3al1sl CTUXOTBOPHOIO pa3Mepa COBIaAaeT ¢ BpeMeHHBIMM 0COOEHHOC-
TSIMU pabOTBI CIIyXOBOY CUCTeMbI, TaHEI] UMEET aHaJIOTUM ¢ KOMMYHUKa-
TUBHBIM IMOBEACHUEM XMBOTHBIX, BO3ACHCTBYE MY3bIK COOTHOCHUTCS C
4acTOTaMU PUTMOB, 3CTETUUECKOE BOCIIPUSITUE U YCBOCHNE HOBOTO MaTe-
pHaia TeCHO CBSI3aHBI C «30JI0TBIM ceueHUeM». OHO TakKe ITUPOKO HC-
IOJIb3YETCsl B apXUTEKType U U300pa3uTeIbHOM UCKYCCTBE.

[TpoGiema B3anMoIeiCTBUSI pUTMOB Pa3IMUHBIX OPTaHU3MOB HalllIa
CBoe oTpaxkeHue B KoHuernuuu ['ymuiesal® 1o pa3BUTUIO 3THOCA, €r0 B3JIe-
Ta, MoabeMa U yraaka (3THOC — 3TO OJHO M3 COOOIIECTB, HA KOTOPbIE
pacragaeTcs yejaoBeuecTBo, hopma cyinecrBoBanuss Homo Sapiens). Ot-
MeYaeTcsi HeM30exXHO (hopMUpYIOIasics uepapxudeckas CTPyKTypa 3T-
Hoca. [Ipu o6pa3oBaHNM 3THOCA MEHSIETCS CTEPEOTHUII ITOBEICHUS JTIOACH.
AKTUBHbIE IMYHOCTU — ITACCUOHAPUHU CO3/1al0T BOKPYT cebsl CBOEro pojaa
TT0Jie, HaBSI3BIBAIOT CBOM PUTMBI, OKa3bIBAIOT BIMSIHUE HAa HEPBHO-TICHU-
XMYECKUI HACTPOi y oKpyxXaiowmuX. ['yMujaeB BbIABUIaeT MOJOXEHUE,
COIJIaCHO KOTOPOMY BHE 3aBUCMMOCTH OT PACOBOI'O COCTaBa, OT KYJIbTYp-
HBIX CBSI3€ii, OT YPOBHSI pa3BUTHSI CYLIECTBYET HEKOTOPOE STHUUECKOE
I0JIe C OIpPeNeCHHBIMU YACTOTAMU KOJIeOaHMIt TSl KaxKJI0ro 3THUYEC-
Koro (WM CyrnepaTHUYECKOro) oOpa3oBaHUsl.

B Heopranuyeckoii rpupoje Takxke HabJtogaeTcs 1ejiass COBOKYII-
HOCTb Pa3JIMYHbIX pUTMOB. OCco00 clieayeT OTMETUTh TIEPUOINYECKIE
npouecchl Ha CoJIHIIE, OKa3bIBAIOLIME 3aMETHOE BIMSIHME Ha IPOLIECCHI
Ha 3emite' . T[logBiieHue ¥ MCYE3HOBEHUE NATEH (AKTUBHBIX 00JIacTell) Ha
CoJtHIIe HOCHUT TIEpUOINYECKUI XapaKTep CO CPEIHUM IIePUOIOM OKOJIO
11,2 ronpa. I[Tpono/KUTETbHOCTD IIUKJIOB ¢ Havyajla CUCTeMaTUYeCKUX Ha-
OntopeHuit usmeHsaach ot 7 no 17 net. [lepuon pocra aktTuBHOCTH COJTH-
11a B cpeiHeM paBeH 4,2 rofa, a ciaga okosio 7 jaet'’ . OTHOIleHue epro-
Jla criaza K Ieprojy pocTa COTHEYHO aKTUBHOCTH Beero Ha 3,03% otiu-
YaeTCs OT 30JI0TOM MPOMOPLMU. DTO COOTHOLIEHUE MPUOIUZUTETHHO
COXpaHsIeTCs MOYTH 10 BCEM COJTHEYHBIM IMKJIaM. OIHAKO A0 CHUX IOp
HEesSICEH MEXaHU3M COJIHEUHOM aKTUBHOCTH.
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Yucna @uboHauyuM 1 30J10TOE CEYSHME UTPAIOT CYLLIECTBEHHYIO POJIb
U B aHaJIM3€ BPEMEHHBIX XapaKTePUCTUK PA3BUTUSI HEMAPKOBCKUX CHUC-
TeM. Kak oTMeuasnochk Bblllie, B 00IIeM cliydae CAeAyeT peliaTb UHTerpo-
muddepeHuraibabie ypaBHeHuUd. i ypaBHeHus Tumna (1) numeeM mpo-
CTOE BPEMEHHOE pellieHue

P=Pexp(—t/ 1), (11)

I1e mapamMeTp T OMpenesseTcsl ¢ ToMoIbio moacraHoBku (11) B (1). U3
3TOrO PELIEHUS HEMOCPENCTBEHHO BUAHA HEJOKAJIbHOCTh BO BPEMEHU,
cHUCTeMa XKMBET He TOJIbKO B HACTOSIIIIEM, HO U B OYIyILIEM.

3arnmineM cooTHOIIeHUe M1t urcest PrboHauYIM, OTHECEHHOE K ITOCIIe-
JTOBaTeIbHBIM JUCKPETHBIM MOMEHTaM BpeMeHU. UToObI pactipeneeHue (11)
yIOBIETBOPSLIO (4), HEOOXOAUMO IJIsT BETUYMHBI = eXp(-1/T) BbIITONHE-
HUe cooTHoIleHus (7), onpeaensoliero 3010Toe ceuenue. [Ipu atom
T =1 /In o= 2,1. llox pacnpenenenue (11) ¢ ykazaHHBIM 3HAYEHUEM T
[IPOMCXOIUT TOACTPOIKA MPOLIECCOB B GMOIOTMMU U 3KOHOMUKe. Hanpu-
Mep, pacrnpeaesieHre BaJOBOrO HallMOHAJIBHOTO MPOAYKTa MO KOMITOHEH-
TaM, COOTBETCTBYIOLLIMM HEIMOCPEACTBEHHOMY MOTPebJeHUIO, OJIVXKHEH 1
IaTbHEH TIepCIeKTUBE (PacXombl Ha TOTpeOIeHNEe, MTHBECTULINH, TIPABUTEITb-
CTBEHHbBIE PACXO/IbI), IPUOIU3UTEILHO COOTBETCTBYET 30JI0TOMY CEYEHMIO' .
DT0, MO-BUAUMOMY, — OJTHA U3 XapaKTePUCTUK YCTOMUMBOIO Pa3BUTHUSI.

WMHBecTuiMM 1af0T pe3yIbTaThl He B TOT TIEPUO BpEMEHHU, B KOTOPOM
OHM TIPOBOISTCH, a B 6oJee mo3nHue cpoku. [1oaTomy Ipu cpaBHEHUH 3aT-
paT C IoJIyJ4aeMoii OT HUX MPUOBLIBIO BO3HUKACT 3a71a4a COU3MEPEHMS pa3-
HOBPEMEHHBIX LIEHHOCTHBIX MoKa3aTeneil. Kak u3BecTHO, OHa pelaeTcs
METOJIOM TUCKOHTUPOBaHMUS. 31ECh, TI0 CYIIECTBY, Mbl UIMEEM JeJIO C pac-
npenesieHueM (11). s pa3HbIX 95KOHOMUYECKUX CYOBEKTOB UMEETCS CBOSI
MHUCKOHTHAsS CTaBKa, COOTBETCTBYIOIIAs KOHKPETHOMY IToKa3areiio T. OHa
3aaeT Mepy MPeArnoyTeHUsI HbIHEITHEe! [IeHHOCTU Oyaynieit. OnpeaesieH-
HOW OpUEeHTAIIMEN B CTAHAAPTHBIX YCJIOBUSIX, KaK YKa3bIBaJIOCh BBIIIIE, CITY-
JKAT BEJIMIMHA T, COOTBETCTBYIOIIAS 30JI0TOMY CEUCHMIO.

Takum oOpa3om, MOAXO, CBSI3aHHBIN C 30JI0TBIM CEYCHUEM, MOXKET
OBITh C YCIIEXOM HCIIOJIb30BaH B IJIAHUPOBAHMU U 1IEJIOM DPSIIe IPYruX
9KOHOMMYECKUX TpobsieM. CamMo Xe TosIBIeHNEe 30JI0TOTO CEYEHUST MO-
XKeT CIYKUTh OMHUM M3 KPUTEPUEB NICHTU(GUKAIINN KOHKPETHBIX IIPO-
1IECCOB, KaK IPOIIECCOB C MaMSIThHIO.

HeMapKOBCKoe ONMMCaHue COIUAJIBHBIX IPOIECCOB

[Ipu uccaenoBaHUU CAOXHBIX CUCTEM COLIMAIbHO—3KOHOMMYECKO-
ro, 6GMOJOrMYEeCcKOro U MHGOPMALIMOHHOTO T1aHa ObLT YCTAHOBJIEH Lie-
JIBIA PSIIl SMIIMPUYECKUX 3aKOHOMEPHOCTEH, MOATBEPXKAACMbIX OOIINP-
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HBIM CTaTUCTUYECKUM MaTepuanoM' . Cpeau HaiineHHbIX (PYHKLIMOHAIb-
HBIX 3aBUCHUMOCTEH 0COOYI0 3HAYMMOCTH MMEJIO THIIEPOOIMIECKOE pac-
npeneneHue uan 3akoH Lumnpa—Ilapero. DTOT 3aKOH HOCUI OOILIECUC-
TeMHBIN, YHUBEPCAJIbHBIN XapaKTep, HO €ro Mpupoja JINTeJIbHOE BpeMs
ocTaBasiach HesiIcHOI. OTHOCUTEIBbHO HETABHO ObLiIa yCTAHOBJIEHA €T0 B3a-
MMOCBSI3b ¢ HEMapKOBCKUM paBHOBECHBIM pacnpeaeieHuem (10), koTo-
poe MOXHO paccMaTpUBaTh KakK pacripeesieHre Habopa CTPYKTYp IO CTe-
TIEHU CJIOXHOCTH (Mepapxuio cTpyKTyp). HakoruieHHbIN K HacTosIIeMy
BpeMEHU OOIIMPHBIM SMIUPUICCKUIT MaTepUall MO PA3IMIHBIM (DYHK-
LIUSIM pacTpeiesieHrsl OOBIYHO MpeACTaBeH B (hopme, oTimuHOi ot (10).
Tax nis1 cTabUABbHBIX CPOPMUPOBABIIUXCSI IKOCUCTEM (OMOIIEHO30B)
OBLIY TIOJTyYeHBI pacIIpee/IeHsT BUOB 110 YUCITy 0COOEi, pOIOB I10 YKC-
JIy BUIIOB, X0O35I€B 110 YMCITy Tapa3uToB. KOHKpeTHBIE CITIOCOOBI TTOCTpOE-
HUS OTNPEACISIIUCH pacrojoxXeHreM (BuaoB N) MO CTeNeHU YObIBaHUS
MX YMCJICHHOCTH M B BEIOOPKE, a CAMU pacIIpeaeIeHUS allliPOKCUMHUPO-
BaJIMCh TUIIEPOOTMICCKIMU KPUBBIMU. DTHU pacIIpeeIeHUSI B KOHCUHOM
cyeTe CBOMSTCS K HEeMapKOBCKUM pacrpeaeneHus M. Hampumep, pacmpe-
neneHue BuaoB N (m) Mo yucity ocodeilt m MoxkeT ObITh IoJiydeHo u3 (12),
€CJIM y4ecTh, uTo n = W, a T urciia oco0eil MOXHO 3aricaTh mpuoIv-
JKEHHOE COOTHOIIIEHWE S = n m; OTKy/Ja CJIeIyeT TUIIepOOIMIeCcKrii 3a-
koH (H — pacnipenenenne nim pacnpenenenue Lnmcpa—ITlapero)

N=Fm“,A, a>0, (12)

DTOT 3aKOH HOCUT BecbMa 001Ut XapakTep. ['nnepodoninyeckue pas-
HOBECHBIE pacrpe/ieieHus ObUTU SMITUPUIECKK YCTAHOBJICHBI JIsT 00JIb-
IIOM COBOKYITHOCTH SIBJICHU B OMOJOTWM, SKOHOMHKE, COIMATbHOMN
chepe /10/. TunuaHBIC TPUMEPHI — pacIpeaesieHIe CeMeH 110 JOXO0IaM,
VUCHBIX IO YMCIY HallMCaHHBIX UMM CTaTeil, paclpeneeHue XypHaaoB
1o 3ampocam B oubnuoteke. Bee aTu pacnpeneneHus aBasiioTcs popmoit
3anucu paBHoBecHoro pacnpeneiaeHus (10). AHajor Temrepatypsl O co-
OTBETCTBYET HEKOTOPOMY ITOKA3aTEI0 CIIOXKHOCTH JUTSI OTAETLHOTO 00bheK-
Ta. Hanpumep, eciay m, 4MCI0 cTaTeil HaMMCaHHBIX YYEHBIMU, TO S(m) =
In m, oO6pa3HO TOBOPSI, MMOKa3aTesb MHTEJIEKTa YIeHbIX, YDOBEHb UX HE-
IHTPOIMUMN.

T'unepbonuyeckue pacnpeneaeHus BecbMa YI0OHBI ITPU SMITUPUYEC-
kux noctpoeHusx. [Ipu atom Bcerma MoxHo nepeiitu K ¢opme (10) u
HalTU aHaJIoT TeMreparyphl 0, XxapakTepusyloinii cuctemy B 1ieom. Co
BPEeMEHEeM IIOSIBJISIOTCS BCe HOBbIE M HOBBIE chephl mpuoxeHuit. Tak B
pabote?® OBLIO MOKA3aHO, YTO GOJBIIYIO TEXHUYECKYIO CUCTEMY MOXKHO
paccMaTpUBaTh KaK COOOIIECTBO U3ENINIT — aHaJIOT OMOLIeH03a, Ha3BaH-
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HOTO TEeXHOILIEHO30M. [IpuBeneHHBIN B> (haKTUUEeCKUiT MaTepHal MmoKa-
3BIBAET, UTO PA3IMUHBIC BUIBI allllapaTyphl (3JIEKTPOABUTATEN, KabeH,
TpaHchOpMaTOPHI 1 JIp.) IO MoBTOpsieMocTH o0pasytoT H — pacmnipenene-
Husl, mpuBoasiuecs K (10).

DTO COOTHOILIEHUE €CTECTBEHHBIM 00pa30M BO3HUKAET U TIPU APYTUX
HeMapKOBcKux npoueccax. Benuuuna 6 B (10) COOTBETCTBYeT HEKOTOPOU
«CTPYKTYPHOIi» TeMITepaType, KOTopas OTIpeaesisieTcsl XapaKTepHbIM 00be-
MOM TIaMSITH O TIPOIIJIOM MJIA CBOETO POJia HETOHTPONIUIHBIM (MH(pOpMa-
LIMOHHBIM) TTOJIEM.

3akon Lunda—Ilapero oTinyaercs OT CTaHAAPTHOTO FayCCOBCKOTO
pacnpeneneHust pe3koir acummetpueid. s Hero xapaktepeH 3¢ dexT
KoHIeHTpaluu. Tak 5% Hanbosee MPOAYKTUBHBIX KYPHAJIOB MOTYT CO-
nepxathb 1o 70% Bcex crateit o naHHol TemaTrke. [Ipeobanatoias yacTb
TOPOJICKOTO HAaCEeJIEHUSI COCPEAOTOYeHa B HEOOJBIIIOM YHMCIIe OOJIBIINX
roponos, 10% HaubGoJjiee MPOAYKTUBHBIX aBTOPOB IMUIIYT 00JI€€ MOJIOBU-
HBI BCEX HAYUHBIX cTaTeil. T.e. CpaBHUTETbHO MaJIOe YUCIIO YUEHBIX HECET
OCHOBHYI0 MH(OPMAIIMOHHYI0 Harpy3Ky. OcrajgbHasl 4yacTh CTaTeil pac-
TpeAessieTcsl Mo O0IBIIOMY YMCTY MaJTOTPOAYKTUBHBIX YUEHBIX, YTO pac-
cMaTpMBaeTcs Kak mposiBieHue 3ddexra paccemBaHus. AHAJIOTUIHbBIE
pacripeieJIeHusT BOSHUKAIOT U B 9KOHOMUKE, /e, B YaCTHOCTH, HabJTI0/1a-
€TCSI POCT pa3MepOoB OOJBIIMX (PUPM U YBEIMUECHUE YUCIIA MATBIX (DUpM.
B 1ieioM HeMapKOBCKUT TTOAXOA MOXKET ObITh TPUMEHEH K aHAJIN3Y pac-
MpeAesieHUi B Pa3TMYHbIX KOHKPETHBIX OTPACIISIX, KPYMHBIX KOHIIEPHAX,
00BEMHEHUSIX, PA3IMYHBIX KOJUIEKTUBAX.

Nudopmanus B HeMapKOBCKHX CHCTEMAaX

HemapKoBcKMii MOAX0/ B ONPEASIIEHHOM CMbIC/IE CI0Ba ITO3BOJISIET
MPEOI0JIEeTh IPOTUBOITOCTABICHNE MaTepUaIbHOIO MUpa U UH(MOPMALIMH.
ITo cBoeii cyT maMsITh O MIPOLIJIOM MPEACTaBISIET COO0H MH(pOPMalLIHIO,
3aIMCaHHYIO B ONpeAelIeHHBIX CTPYKTypax. MHMopMalmsa nMMaHEeHTHO
MIPUCYIa HEMapKOBCKUM ITPOIIeCccaM, CBSI3aHHBIM CO CTPYKTYPHBIMU IIpe-
BpalLEHUSIMU, B OTIMYME OT MapKOBCKHUX, Illeé OHA HOCUT BHELIHMI Xa-
pakTep. Ecau mpu MapKOBCKOM TOJIX0j1e 0011asi HalpaBJIeHHOCTb CTaTH -
CTUYECKUX ITPOLIECCOB OIPEAEIIIeTCS BTOPhIM HaYaJIOM TEPMOIMHAMUKH,
TO CHUCTEMBbI C TTAMSIThIO 00JIaal0T CITOCOOHOCTHIO K cCaMOpa3BUTHIO. Bo3-
HUKaeT (hakTop BO3IEICTBUsI, 00YCIOBICHHBINM MPOIUIBIM. OH MEHSET
B3aMMOJEMCTBUS B CUCTEME U B IIPUHLIKMIIE MOXET JOMUHUPOBATH HAl
nuccunainueit cTpyktyp. T.e. mpoueccaMu pa3BUTHS YIIPABISIET HE TOJb-
KO BHEIIIHEe BO3ACHCTBUE, HO U CUCTeMa MaMsITU. DTO CBOMCTBEHHO JIIO-
00If KOHKPETHOI HeMapKOBCKOI cucTteme (OpraHu3my, OUOLEHO3Y).
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NHdopmaiimoHHbIe CTPYKTYPHI, KaK M MaTepHaJIbHbIC, XapaKTepH-
3yl0Tcs HeraHTponuei S. Pacnipenenenue xonumvyecTsa nHbopManum
[ 3amaercst cooTHOLIEHUEM:

I=1exp(—=1/p). (13)

Benunuuna p, nogo6Ho 0 B ypaBHeHUHU (13), CYKUT MHAMKATUBHBIM
rokasarejieM COCTOSIHUSI MUH(MOpMallMOHHON cucTeMbl. PacripeneneHnue
(13) MOxeT OBbITh UCTIOJIB30BAHO MPU COCTABIEHUN HAaOOpa MPOEKTHOU
MOKyMEHTAaIlluM, B MH(MOPMAIIMOHHOM obecrieueHuun yrnpasiaeHus. Kak
oKasaJ aHaJIu3 MHGOOPMAIIMOHHBIX TOTOKOB B CUCTEMeE yIpaBlIecHUs >, B
cpelHeM IS IoApa3jelieHuid pa3Horo ypoBHs 35% Bcero oobeMa MH-
opmalu SIBASIOTCS JUITHUMM U He UCTTOb3YIoTcs. bosee Bcero nuiii-
HUX IMOKa3aTejieil MOJy4yaloT MoapasaeeHusl BbICIIEro YpoBHSI — 76%
Bcero oobema uHdopmanuu. g 3¢ beKTuBHOro MHGOPMallMOHHOTO
obOecrieuyeHus YpaBIeHUsI HEOOXOAUMO COOTBETCTBUE 00BbeMa MH(hOpMa-
uu pacnpeaenacHuo (13).

J 711 HeMapKOBCKHUX MPOLIECCOB CIPABEIIUB HErIHTPOUINHBINA MPUH-
uun uHopmauuun?, coriacHo KOTOpOMY ClIeAyeT pacCMaTPUBATh €1~
HO€ ypaBHEHUE U151 UHGOPMALIMKU U HErIHTpOoNuuU. 151 3aMKHYTBIX CHC-
TEeM MpUpalleHNe UX CyMMBI MEHBIIE WX PaBHO HYJO. 1T OTKPBITBIX
CHCTEM HEOOXOAUMO YIUTHIBAaTh OOMEH He TOJHKO BEIlIECTBOM U SHEPTU-
eil, Ho u uHdpopmauueii (HeraHTponueit). JIOOI ONbIT, AAIOLIUIA UH-
dopmanuio o pu3MIecKoil cucteMe, IPUBOAUT B CPEIHEM K YMEHBIIIE-
HUIO HETOHTPOIUU CUCTEMbI WJIM €€ OKPYXKEHMUS, T.e. UH(pOopMalus OIl-
JauynBaeTcs HersHTpormeid. [lomo6HO ToMy, KaK 3Heprus IIpeodpa3yeTcs
OT OIHOI (hOPMBI B IPYTYIO, HEIIHTPOIUS MEPEXOIUT OT OTHOM CTPYKTY-
pHI K Apyroii. Ecim 3ToT Tpoliecc oOpaTuM, TO OH IIPOMCXOMUT 0e3 T0-
Tepb.

[TpuHIMNIUATBHBIA MOMEHT 3[€Ch 3aKTI0YAeTCsl B TOM, YTO HEI3HT-
PONMMIHBINA MOAXOM MOKEH padoTaTh IJIsI OMHOTUITHBIX CTPYKTYp (Ha-
MpUMep, CTPYKTypa MHXEHEPHOTo MeXaHru3Ma U MHdOpMalus UMEHHO
00 3TO¥ CTPYKTYpE, a He BEPOSITHOCTh MOSIBJICHUSI B COOTBETCTBYIOIIEM
COOOIIIEHUHU TeX WU MHBIX CUMBOJIOB). [ToaTOMY € TOUKM 3peHMsT HEMap-
KOBCKOTO TOAX0Ja B KauyeCTBE OMpeAeseHUus] UHPOPMaIlUu MOXET CJIy-
JKUTb COOTHOIIIEHNUE

I=S§,-8,. (14)
W3 (14) cnenyert, uto uHgopMaius [ 1aeT BO3MOXHOCTb Mepexoia OT

OJIHOTO YPOBHS HET3HTPONUM (CTPYKTYPHI S,) K IPYTOMY YPOBHIO He-
raHTponuu (CTpykrype S.). Harnsanblit mpumep: yposeHb S, —Habop ae-
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PEBAHHBIX J€Taleil U KpEenexXHbIX U3Nenuit i mkada, S, — roToBblii
mkad, I — HabGop mpaBMI IS TTOCTpOSHMS Kada u3 getaneit. B pamkax
onpeneneHus (14) paBHOBecHBIe pacrpeneneHus: (12) MOryt ObITb HC-
MOJIb30BaHbI JJIs1 aHaIM3a MHGOPMAIIMOHHBIX MacCUBOB. Psn U3 HuUX,
HaIpuMep HabOpHBI JOKYMEHTALIMH 110 M3TOTOBJICHUIO TeX WU WHBIX W3-
JIeJTUIA, TI0 aHAJIOTUU ¢ OMOLIEHO3aMU Ha3bIBAIOT MHMOPMIIEHO3aMK>* .

J71sT KOHKPETHOTO M3ydeHUsI MH(POPMALIMOHHBIX ITPOLIECCOB CYIIe-
CTBEHEH y4YeT 0COOCHHOCTE HEMapKOBCKOTO Ttoaxoma. K HuM oTHoCHUT-
Csl OTMEUEHHBIN BbINIe 3(P(PEKT KOHIIEHTpALIMU — pe3Kask aCUMMETPHUS
paBHOBECHBIX pacmpeneaeHuii (12). B obiem ciydae pa3Hbie 4acTH pac-
MpeAeeHUi CYIlIeCTBEHHO pa3JIMYHbI IT0 CBOMM cBoiicTBaM. C 0HOM CTO-
POHBI — TOCTATOYHO 3P (PEKTUBHBIM TSI CUCTEMBI B I1eJI0M OKa3bIBaeTCsI
peryIMpoBaHUe TOI ee YacTH, KOTOPasi COOTBETCTBYET OOJBIIMM 3HAUE-
HUSIM S, ¢ IPYyToii — He CJIeAyeT MOABEePraTh Ype3MEPHOI periaMeHTalluu
OCHOBHYIO Maccy 00beKTOB ¢ MasIbIM S. Hampumep, ¢ yBelndeHUEeM AeTa-
JIU3aluuu UHGOPMALMOHHONW TOKYMEHTaUMU (MHCTPYKIIMIA, Mpenmnuca-
HUIA, MIPOEKTOB) MPOUCXOAUT OBICTPBIN KOJMYECTBEHHBI poCcT UHGOP-
MaIlMOHHOTO MacCHBa IpH BeChMa HE3HAYNUTEIIEHOM IIPUPOCTE CTPYKTYP-
HOW MH(pOpPMaLIMH.

BecbMa cyIiecTBeHEH TakKe yUeT MepapXudecKoil CTpYKTYpHI MH(MOP-
Marn. Cpean IMTOHSITHM UMEIOTCS BBICIIINE 110 MepapXuu (¢ OOIbIIUM S).
Ycnex nHhOpMallMOHHOTO BO3AEMCTBYSI O0YCIOBICH MPaBUIbHBIM BbIOO-
POM TaKUX MOHSATUM W KOHLEHTpalMedl yCuanii MMEeHHO Ha HUX. Dd-
(EeKTUBHOCTDH BOCIIPUATUS MaTepraia TakKe B 3HAYUTEIbHON CTeTICHU
oIpenesgeTcs nepapXuIeckK — CTPYKTYPUPOBAHHOM Mogadeit MmaTepuaia
(BKITIOUAST 3aTOJIOBKH, pe3foMe, He MOHOTOHHOCTD M3JIOKCHMST).

KauyecTBeHHOE OTIIMUYME MBIILUICHUSI OT PaOOThI KOMITBIOTEPOB 3aK-
JIIOYAETCST B TOM, UTO B OCHOBE €0 (PYHKIIMOHUPOBAHUSI JIEKUT CTOXACTU-
YECKHUI1 HEMapKOBCKUH MPOLECce, a He 3aaHHblii anroput™. [Toatomy mist
aHaJIM3a BOBMOXKXHOCTE CO3IaHNsI KOMITHIOTEPOB HOBOTO THTIA («MBICIISI-
IIMX» KOMITBIOTEPOB) HEOOXOAMMO MPOBEACHME IEeTAIbHBIX UCCIIeIOBa-
HUII HEeMapKOBCKUX MpolleccoB. Ha ocHOBE OOMBIITIOr0 SMITMPUICCKOTO
MaTepuaia ObLIO TTOKa3aHOo, YTO TUIIEPOOIMIECKIE PABHOBECHBIE pacIIpe-
JeJICHUST PacIIpOCTPaHSIIOTCSI HA MHOTHE BUIbI YeJIOBEUYECKOM AesTeIbHO-
ctu /10/. B ectecTBeHHBIX MH(OOPMALIMOHHBIX CUCTEMax paBHOBECUE IO
S ycTaHaBIMBaETCA 3a CYCT CTOXACTUICCKUX ITpolleccoB. Bo3HUKAIOT Tie-
pexonbl Ha 0oJjice BEICOKHME HET3HTPOIMIHBIC YPOBHU, MH(MOPMAIINS
CTPYKTYPHPYETCSI, CO3MAIOTCS HOBBIC OOIIME MOHITUS. 31eCh, B YaCTHO-
CTU, MOXHO BBIACIUTH 3PMEKT Mopr3Ma, XapaKTepHbBIH 711 pabOThI MO3-
ra%, Korma yTBEepXICHMUS, MOJTyYeHHbBIE U3 PEIIeHUsT YaCTHOM 3a7auM,
0Ka3bIBaIOTCS MPUMEHUMBIMU K 11€JI0 COBOKYMHOCTU Ka3aJloCh Obl HE
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OTHOCSIIINXCS CIOJa TTIepBOHAYAIbHO SIBICHUI. B aTOM 1urane arobast He-
MapKOBCKas MOJIEJb JOJDKHA BKIIIOYATh B Ce0SI IIPOIIECC CTPYKTYPHUPOBaA-
HUs UHMOpPMAaLMU ¢ IepexoJaMu Ha 60Jiee BHICOKUI YPOBEHb I10 S.

Heobxonnmo Takxke nzydeHue crieliuuku CTPYKTyp uH(opMaim-
OHHBIX MaccuBOB. Kak M3BeCTHO, X1WBasi TKaHb OPTaHM3MOB 00JIaaeT
BBICOKOI cTerneHblo crienmduuHoctu. [Ipu mepecanke TKaHeil oqHa uU3
OCHOBHBIX MPOOJEM — HECOBMECTUMOCTb CTPYKTYp. st nuHhopMaiu-
OHHBIX CTPYKTYp CUTyalldsl BO MHOTOM aHaJOTrhyHa. Mexny TeM IJiu-
TeJIbHOE BpeMsl TOCITOJCTBOBANO YOexKIeHNe, YTO CBOMCTBA JII0O0OM MH-
dopmaly IpUMEPHO OIMHAKOBBI. DTO HAIIIO CBOE OTpPaxkeHHE B KOH-
LIETIIIMY YHUBEPCAIbHOCTU HaydYHO-TexHu4Yeckoit mHdopmauuu (HTH).
®axTryeck THGOPMAIIUS CUNTAIACh 0eCCTPYKTYPHOM, M €€ MOXKHO OBLIO
TPYIIIMPOBATh HE3aBUCUMO OT ¢¢ cyTh. Heyder cnenmdukmu mHbOpMa-
LIIMOHHBIX CTPYKTYP YIPABJICHUSI U UX OpTraHU3alMS TI0 HECOBMECTUMOM
crpyktype HTU 00ycnoBWI psii HETATUBHBIX SIBJICHUN MIPU BHEAPEHUU
MH(POPMALIMOHHBIX CUCTEM? . B I7100aIbHOM IIIaHE MOXKHO BBIIEIUTH TPU
THUMa MTHPOPMAIIMOHHBIX CTPYKTYp. OxHa U3 HUX, HH(GOPMAIIKMS O BHEIII-
HeM Mupe («KapTMHa MUpa» B MO3TY)?, CBsi3aHa C MPOIILIbIM, Apyras —
BHyTpucucTeMHas (yrnpaBieHUYecKas ) uHpopMalys, peryJaupyeT mpolec-
CBbI B HACTOSIIIIEM, U TPEThsI — MIPOrHOCTUYECKasl (TIJITaHOBasI ), HaIlpaBJieHa
B Oynyuiee. HecoBMecTUMOCTh MH(OPMALIMOHHBIX CTPYKTYP Pa3HOTrO TUIIa
03HAayaeT, YTOo IJI UX ITOCTPOSHUST He0OXonuMa MpeaBapuTeIbHast 00pa-
00TKa IocTyIarIei MHGOopMaIuy ¢ pa30leHNEM ee Ha HEKOTOPBIE CTPYK-
TypHBIC equHUIIBL. [TprMepamMu TOTOOHBIX eAMHUII CITY>KaT B CJIydae OMo-
Jjoruyeckoit uHgopmauun — ocHoBaHus JIHK, aMmuHOKMCIOTHI, cOCTaB-
Igomue 0eJ0K, 0coO0M B MOIYJSIWHU, B ciIydae CONMATbHON
nHdOpMaIIMM — CJI0Ba B JIUTEPATYPHBIX TEKCTAX, CTAThU IO OTpe/Ie/IeH-
HOIf TeMaTuKe B XypHaiax. J1oJkeH CylecTBOBaTh U MeXaHM3M (HOpMU-
pOBaHUsI OMpPEeNeIeHHBIX eMUHUII B MO3TY, KyJa IOCTYITaeT HeTPephIB-
HBIIA TTOTOK MH(bOopMaluu. Ero MOXHO yImogo0UTh CBOETO pojia IIpoIeccy
«pa3pe3aHusi GhaioB», UMEIOIIEro OoNpeaeJeHHYI0 (PYHKIIMOHATbHYIO
AHAJIOTUIO C MUILeBAPEHUEM, B pe3yJIbTaTe KOTOPOIO IMPOUCXOIUT pa3ie-
JIeHHe OeJIKOB, KMPOB U YIJIEBOAOB Ha COCTaBHBIE YaCTH, ITOCTyMaloII1e B
OpraHU3M M CIyXalllie He TOJIbKO MCTOYHMKOM 3HEPIur, HO U CTPOU-
TeJbHBIMU OJIOKaAaMM, HECYIIUMU ¢ COOOM HErsHTpoIMIo. B aToM ruraHe
te3uc [llpeanHrepa 0 TOM, YTO OPraHU3M «ITUTAETCS» HETIHTPOIHUEHA, OT-
HOCHUTCS U K paboTe Mo3ra.

[Ipo1iecchl ¢ maMsITHIO BKIIIOYAIOT MH(MOPMALIIO U3 TIpomuioro. T.e.
HEMapKOBCKHUE CTPYKTYPBI HOCST CMEIIaHHBIN XapaKTep, OHU COmepsKaT
U MaTepUaIbHYI0, 1 MH(MOPMAIIMOHHYIO COCTaBJISIONINE.
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3akiouenne

HemapkoBckasi KOHLeNIUs 00bEAUHSIET BOCAMHO OOJIbIIIOE KOJUYeE-
CTBO MOAX0A0B U (HaKTOB, CBOAUT BOCIMHO caMble Pa3HOPOJHbBIC CBEICHUS B
caMBIX pa3IMIHBIX 0o0sacTax. [Ipn a3ToM HemMapKOBCKas mapagurMa BKIIIOYa-
eT B ceOs CyIIECTBYIOIIYI0O MapKOBCKYIO MapaaurMy KakK YaCTHBIN Tpeneib-
HBII cly4yail, aHaJOTMYHO MapKOBCKUM IpolleccaM, BKJIIOYABIINM MEXaHU-
1IM3M KaK CBOIO COCTaBHYIO 4yacTb. CO CTaHOBJIEHUEM HOBOI MapaaurMbl MPoO-
UCXOJIUT U3MEHEHUE METOJO0JOTMYECKUX U MUPOBO33PEHUYECKUX aCIEKTOB
COBpEMEHHOU Teopuu. Brlllle ObLI pacCMOTPEH psij HarpaBieHuit. s 6uo-
JIOTUYECKNX U COLIMAJIbHBIX SIBJICHUI TTOJyYeHHBIC paHee SMITUPUIECKUE pac-
MnpeaesieHus] 0Ka3ajluch TECHO CBSI3aHHBIMU C HEMapKOBCKMMU COOTHOIIIE-
HUSIMU. BBISIBUIMCH HallpaBJeHUS UX MPAKTUUECKOTO MCITOJIb30BaHUS s
peryJiupoBaHUsI 9KOHOMUUYECKUX U COLMaJbHBIX MpolieccoB. HoBas mapa-
IUrMa, BKJoudas B ce0s MHGOpMalMI0 KaK COCTaBHYIO YacTh, BBISBISIET OI-
peliejieHHbIe eMHbIE acleKThl MH(GOPMALIMM U MaTepUaibHOTO MUpA.

Oco60 cienyeT BBIACIUTH MpobiieMy obpazoBaHuss COJHEUHOM cucTe-
MBI, KOTOpasi oKa3aJlaCch TECHO CBSI3aHHOI C HEMapKOBCKUMU SIBJICHUSIMU.
DTO 3aTparnBaeT MUPOBO33PEHUYECKHUE OCHOBBI HAIIIMX BO33PEHUI HA KOCMM-
yeckue mpoiecchl. MOXHO 0XWIaTh, YTO aHAJM3 IBOJIIOLIMU 3BE3/ U rajak-
TUK OKaXeTcsl aleKBaTHBIM TOJIBKO IMPU yuyeTe BIAUSHUS MPEAbICTOPUH, T.€.
Ha OCHOBE HEMapKOBCKOW MapaaurMbl. 3[ech peub UAET YK€ He O OJMXHEeK
MaMsTH, a 0 NaMATH B MWILIMApAbI JeT. B pa6ore?® ctaBmicsa obummii Mmupo-
Bo33peHYeckmit Bonpoc. KakoB mup usHavanbHo? Eciam Ham mup — Hemap-
KOBCKHWI, U MCITOJb3yeTCsl OECKOHEYHO aajiekas MmaMsTh (C caMOoro Havaja
pa3BUTHUS), TO HeKasl MepBOHavyajJbHass UHOOpMaLuUs B MPUHIMUIIE MOXET
OonpenejnuTh 3BOJIOLMI0. B 9TOM IjlaHe oTMevaluch Takxke oIpeaesieHHbIe
napauienu ¢ unocodueit I'.I'erensi, KOTOpbIil BBEJT MOHSATUE a0COJIOTHOMI
naeu — abCoJIFOTHOTO AYXOBHOTO M Pa3yMHOTO Hayala, JieXallero B OCHOBE
BCeX SIBJICHUI MPUPOILI U OOIIecTBa.

B 3akiitoueHue BbhIpaxar MPU3HATEIbHOCTb 3a 00CYXKAeHUE MPOOIEeMBbl
9.A.A3posHuy, A.C.XaputoHoBy, B.A.bynuny, B.B.I'op6aueBy, U.M.[Imur-
PUEBCKOMY.
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