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TEPHOTO MOAENMPOBAHHMA, HA TPaHULIE MEXAY HayYHO-NOMyNRPHOA AUTEpaTypow,
CcepLe3HoN MoHorpaduen n [ «Hedop . YeM-T0 He-

ﬂ pHas, TanaHTMBas, HeoBblHHaA HHUrA, Ha CTeIKe GUNOCOdUM, GUNKK U KOMNbLIO-

np , PE3KO B 13 06Lero pRaa, YTO TPYAHO BMECTUTL B NPUBLIYHBIE
pamKu. Mopoi y4eHBIM HEACHO, HA KAKYKD MOMOYKY BCE 3TO CAEAYET MOMNOMMUTD...

¢ a6CTPAKTHBIMM CYUIHOCTAMM, W X NOCTPOEHUE U UCCNE0BaHNE CKOpee MOoMeT
TPAKTOBATLCS KaK CO3AAHWE A3bIKA, HEXENW KaK ONUCaHUe PeanbHbiX CHCTEM.
OaHaKo yie ceiqac AenaioTcs NonbITKU rOBOPHTL Ha ITOM A3bIKE O CEMCMUYECKOW AK-
TUBHOCTH, o CONMHE4HbIX BCI‘IblI.uKAX CTPOUTL MaTemMaT4eckue Mo,qenu onupaiwuecs
Ha reodu3s yiO UHO! Wmio... N # Mepom Baxkom
TEopuu NpUBeNna K ToMy, 470 ee BECbMa aKTUBHO nauanu Pa3BMBaTh U UCMIONL30BATL B KOH-
Texcre COLLMOIKOHOMMUKY, 4To6bl BhiSBUTL NpuyrHbl BUPHEBBIX KPAXOB, npocneauts
MX BO3HMKH W BLIENUTL HUKM, T NOAOGHLIM
co6bITHAM... BamHbin Bonpoc Kacaetcs v MPEACKA3YEMOCTU NOBEAEHUS TaKkux cnox-
HbIX cucTeM, Kak 3EMHASI KOPA, ®OH/OBLIA PLIHOK, BUOCPEPA u apyrie nogobHble
o6ueKTsl. Ewe 30 net Ha3aa MHOMME KpynHbie yyeHble cuuTany 3agadvy MPOrHO3A 3EMJIE-
TPACEHWM Hepa3pelwnMoii, @ TO U BOBCE NeKalLel BHe Hay4HOro Nons...

M OfeNn CaMOOPraHM3OBaHHOW KPUTHYHOCTW B CBOEM GONbLIKHCTBE WMEIOT Aeno
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3auem HYXHa TEOPHA CAOXKHBIX crerem? U kax 3mo HBTOP OCMEJIHIICA J8Th KHHIE TAKoe TPOMKOE HA3BAHHE!
«Kak paboraer npHpoa»?

OTBeT NPOCT M NAKOHWYEH — B OT/IHUHE OT APYIUX TEOHH, T WIH HHBIE CAoK-
HBIE CHCTEMbI, — nepsas 061128 TEOPUS COKHBIX CHCTEM, Gasupyio-

P KA
LIAACA HA POYHOM MATEMATHUYECKOM QYHAAMEHTE.

MMep Bax sBseTcs nep camoopr P — KoTopas Habu-
paer see b i BeC B it Hayke, OKa: 9TO MHOTME HHUKAK HE CRA3AHHBIE, HA MIEPBLIA
B3rAA, APYT C APYTOM SBNEHHA — OT (pop no P or nes-
TENBHOCTH HEPBHOM CHCTEMBL 10 IKOHOMHHECKOTO MOBEAICHHSA — HMEIOT PAll o6l caoficTs. Takue cBol-
CTBA MPHHATO HA3LIBATH Bamax it TeoprH

KPUTHYHOCTH OCBETWI BCE ITO p " YBHACTS BHYTDEH B 4em 0HO Npo-
saserca? Bo-nepssix, 8 JIONTHE NMEPHOMbI OTHOCHTENBHOTO TOKOA
BPEMA OT BpeMEHH npep pod pasy 3ro moxer Gurs
KaK CXOZ NaBHHb! B GYKBANBHOM CMBICE C/IOBA, THK H P ABIICHHA —
BLIMHDAHHA BMIOB, OGBATH H PA/LIA KYPCOB aKumH, WM H

CTPYXTYp B B PhIX, B 3axoHax: MeRTy

NaBHH MOTYT GbITh OMMCaHbB! IPOCTOR i ¢ it. He 1p HHKAKHX

Teopwii 18 MaclUTaGHBIX COGBITHI — OfIHM H Te XC CHTH OTBEYAIOT KaK 33 TEKYLUCS CHIDKEHHE HHACKCA
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wqmumwmcxm. YTO, KaK [HLIET aBTOP, ¢GTO 3aCTAMIACT 3aIyMATBCA! HE €CTb JIH BCE 3TO MPOsB-~
JleHMA ONIHOro MPUHUMNA? MOKeT GhiTh, 316k €CTH HEXHit AHAION HEIOTOHOBCKOTO 3aKoHa, cBoe F = ma croxk-
HOro. P Tep Bax uT0 P
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Om pedaxyuu

Waaareasctso URSS mpogoaxaer cepuio Kuur «Cuxepretuxa: OT mpo-
4010 K Gyaymemy».

CMHEPPETMK&, naAu Teopus camMoopraHm3sanuy, CeroaHs TIpeACTaBAseTCA
OAHUM U3 Hauboaee TIONYAAPHBIX M TIePCIeKTUBHBIX MEXAMNCLMIIAMHAPHBIX
IIOAXOAOB. TEPMMH «CUHEepreTuKa» B IepeBoAe C Tpe4yecKoro O3Hayaer «COB-
MecTHOe aejictue». Beoas ero, Tepman XakeH BKAaAblBaa B HETO ABa CMbICAa.
IlepBbiit — TeOpHMs BOHMKHOBEHUS HOBBIX CBOMCTB y 11€A0TO, COCTOSLIETO
13 B3AMMOARICTBYIOLMX 06beKTOB. Bropoir — roaxoa, Tpebyiomuit A4 cso-
en paspaﬁo-nm COTPYAHMYECTBA CIIELIMAAMCTOB U3 Pa3HbIX obaacren.

Ho 970 1ipuBeao u K 3aMeuareAsHoMy obparHoMy 3¢idexTy — cunepre-
TMKa Hayaaa OKa3kIBaTh BCe GOAblilee BAMSHME Ha PasHble cepsl AesTeAbHO-
CTY ¥ BBI3bIBaTh BCe GOABILUMIA UHTEpeC. Ceifyac 9THM TI04XOA0M UHTEPEeCyIoT-
s O4Y€Hb MHOTME — OT CTYAEHTOB A0 TIOAUTHUKOB, OT MEHeAXXepoB A0 aKTUBHO
pa6oTaloiux uccaeoBaresei.

CnHepremea npoiaa Boab1oi nyTh. TPHAuaTb A€eT Ha3aA Ha Hee CMOT-
peau Kak Ha 33665}’ q)MCSMKOB'TEOpeTMKOB, YBMAEBIIMX CXOACTBO B onucaHuu
MHOTMX HeAMHEHBIX SBASHMUIT. ABaAL‘aTb A€T Hasay 6Aaro,4apa €€ KOHUernuun-
5IM, METOAAM, NIpeACTaBAeHUSIM [s)3%.1%% BKCIIEpUMEHTaAbHO oﬁHapyerbx MHO-
THe 3amMevyareAbHble SIBACHUS B ¢M3Ml(e, XMuu, 6uoaorumu, rApoAMHaMUKe.
Cejtyac 3TOT MEXAMCLMITAMHAPHBIN [T0AXO04 BCE IIMpe MCIOAB3YeTCA B CTpa-
TErMYEeCKOM ITAaHMpOBaHUY, NPU aHaAu3e UCTOPUYIECKMX aAbTepHATUB, B Io-
HcKe nyTeﬂ pelieHus r200aABHBIX HPO6A€M, BCTaBLUMX Tepea Ye/10BEYeCTBOM.

Has3ssauue cepun “CMHEPI‘ETVIKaZ OT IpOIIAOro K 6y,d.ym€My» TOXe CO-
AepKaTeAbHO. Kak TOBOPpUA OAMH M3 co3aareseli KBaHTOBOJ MEXaHUKH, npu
PpOXAeHMH KaxAas 06aacTb 06bHO Boraue uAesMM, YeM B epHUOA 3peAoCTi.
BuauMO, He SBASETCS MCKAIOMEHNMEM U cuHepreTyka. [IoaToMy Mbl ITpearnoaa-
raeM repemsaarh 4acTh «CHHEPIeTHYECKOW KAACCHKM», CAGAAB aKUEHT Ha Tex
BO3MOXHOCTAX ¥ TIOAXOAAX, KOTOPKIE [OKa MCIIOAB3YIOTCA He B TIOAHOIM Mepe.



10 ¢ Ot peparumm

ITpyu 9TOM Mbl HaAeeMCs IIO3HAKOMMTH YMTATEeAS U C PAAOM VIHTEPECHBIX pa-
6OT, paHee He U3AaBaBILUIMXCA HA PYCCKOM A3bIKE.

«HacTosuee» — Kak BaXXHeNIIMil SAEMEHT CepuM — TOXEe ITOHSITHO.
B »roxy uHpOPMAUNOHHOTO MyMa ¥ IEPMAHEHTHOTO HalMCaHNs TO 3asABOK
Ha IPaHThl, TO OTYETOB IO HMUM AaX<e KAACCUKM CUHEPTeTUKM OYeHb HeMHOTO
3HAIOT O MOCAEAHMX PabOTaX KOAAET U HOBBIX TIPUAOXKeHMsX. Mbl rmocrapa-
eMCs1 BOCIIOAHMTH 9TOT 1pobes, IIPeACTaBuB B CEPUY UCCACAOBAHNSA, KOTOPbIE
[IPOBOAATCS B BEAYIIMX HAyQHBIX LIEHTPaX CTPaHBL.

«Byayuiee...» — 370 camoe BaxxHoe. OT TOro, HaCKOABKO SICHO MBI €r0o
NPEACTABASEM, 3aBUCAT HAIIY CETOAHAIIHME YCHMAWs W HaydHas CTpaTerus.
TTporHo3sr — Aea0 HeBAaroAapHOe, XOTs1 U COBepIIeHHO Heobxogumoe. Ilo-
DTOMY PSA KHUI CePUM MBI HAAEEMCS MOCBATUTD U MM.

B peAakuMOHHYIO KOAACTMIO HAILel cepuy A10Ge3HO COrAacHANCh BOI-
T MHOTMe BeAyllye CIIeL1aAMCThl B 06AaCTM CMHEPIeTMKN M HeAMHEHOM
AuHaMuKM. B HUX He caeayeT BUAETH «cBaeOHBIX TeHepaaos». B ux 3agauy
BXOAUT aHAaAM3 Pa3BUTUS HEAUHENHOM AMHAMUKU B LIEAOM U €€ OTAABHBIX
obaacreil, orpeAeAeHme IPUOPUTETOB HaILlell CepyM U TOATOTOBKA MpeAao-
JKEHMIT TI0 M3AAHUK) KOHKPeTHBIX paboT. [TosToMy Mbl yKasblBaeM B KHMIaX
cepuM He TOABKO OpraHu3alMy, B KOTOPBIX paboTaloT TH MccaeAoBaTeAu,
HO M BaKHe#IIye 00AaCTU MX HAYYHBIX MHTEPECOB.

V1 KOHEHHO, MBI HaAEeMsl Ha AMaAor ¢ unTateaamu. Ilpyu cozaanmn Mex-
AMCLMIIAMHAPHBIX TIOAXOAOB OH 0CODeHHO BakeH. ViTak, sniepes — 8 Gyayuee.

B Hauest cepuy yxxe B0 GoAee MeCTUAECATH KHUT ODIIMM THPaXOM
CBBILIE CTa ThICAY dK3emnaspos. Cepus Hauyala M3AaBaThCS HA MCIIAHCKOM
siabike. OAHAKO MBI YBEPEHBI, 4TO 1 CaMbie ray6oxue npobaeMsl CHHEPreTUKy,
1 caMble MHTepPeCHble KHUTY CePUM BIIepeau.

Pedaxyuonnas xorrezus cepuu
«Cutepeenuxa: om npourozo x Gydyuemy»

I.T. Maruneyxuit, VIncTuTyT ripukaaaHoir MateMatuku um. M. B. Keaasnna PAH (caox-
HOCTb, Xa0C, MPOrHO3).

YneHs! pearonneruu:

P I Bapanyes, Canxt-TTeTepOyprokusl rocyAapCTBeHHBI YHUBEPCHTET (aCUMITTOTOA0-
isl, ceMuoAuHaMuKa, Gpuaocodus ecTecTBO3HAHNA).

A. B. Iyjces, VincutyT npukaaanoin marematuku uM. M. B. Keaasiuia PAH (porancan-
TeAbHasi TMAPOAMHAMMKA, TeXHOAOTUM, MEAULINHA).

A. C. Amumpues, Vinctutyr paanosaektponuky PAH (amsamuueckuii xaoc, 3awumra
uHOPMALINH, TEACKOMMYHUKALIMN).
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Yyao
CaMOOPTraHM30BaAaHHOM
KPUTUIHOCTU

I I. Maruteyxkuii

LieAb Hayxu 0 CAMOOP2AHUIOBAHHOL KPUMURHOCHU —
grecmu ACHOCNTb 6 PYHOAMEHMANDHBIY BONPOC O IMOM,
noueMy npupoda CAOXHA, @ He HPOCMA, KAK mo nodpasy-
Mesarom 3AXoHbl PusuUKu.

TT. Bak

ameuaTeAbHast KHITa 4aTCKOTO YYEHOro, MHOTO

aer paborasmero s CILIA, — INepa Baka «Kax
paBoraer npupoaa: Teopust caMOOpraHu30BaH-

HOW KPUTMYHOCTU», HAMMCaHHas B 1996 roay,
usaaetca B Poccum ammus B 2012 roay, uepes 16 aet nmocae
ee BBIXOAA Ha AHIAUPICKOM fA3bIKe. DTO He COOTBETCTBYeT
HI BaXXHOCTU 0BCYXKAaeMBIX B Helt UAEH, HY TOI poau,
KOTOpYIO ChIrpasa TeOpusl CaMOOPraHM30BaHHOM Kpy-
TUYHOCTH B Pa3BUTUI MEXAUCLMIIAMHAPHEIX TIOAX0A0B,
HU ee MecTy B COBpeMEHHOM ecrecTsosHanmu. Bo spe-
Msl ee HepBOro M3AaHus oubanorpadust KHUT U CTa-
Teit, MOCBSIIEHHBIX DTOM TEOpPMH, HACUMTHIBAAA OKOAO
ABYX ThICSY paboOT, a HblHe OHa BEIPOCAA HA HOPAAOK,
nepewarHys 17-hicsausiii pybex. Vaen camoopranu-
30BaHHOM KPUTMYHOCTH Cefyac LIMPOKO MCIOAL3YIOT
B reopu3MKe 1 COLMOAOTUH, TEOPUM NIPOrHO3A 3eMae-
TPSCeHMI ¥ AMHIBUCTYKE, ACTPOPU3MKE I DKOHOMUKE.
EcAu OCTaBUTh B CTOPOHE A0ATHE [IepUIIeTIH, CBsl-
3aHHbIE C [TOAYYEHUEM PaspelleHyst Ha N3AaHMe, C CaMiM
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ePeBOAOM, er0 PeAaKTHPOBAHMEM U1 HEBO3MOKHOCTBIO TIOAYYMTh TIOAAEPXK-~
Ky Ha BBITIYCK DTON KHUIYM OT poccuitckux GOHAOB U npoyee, 1poyee, lpoyee,
TO BCE PaBHO MOAYYAETCs OYeHb A0ATO. B uem xe ageao?

Spxast, TaaaHTAuBas, HeoDBIYHAS KHUTA, HA CTHIKE puaocodpun, Gusuku
1 KOMITBIOTEPHOTO MOAEAMPOBAHMS, HA TPAHKLIE MEXAY HAYIHO-MONYASPHOMA
AMTEpPATYpOil, cephe3Hoit MoHorpaduest 1 MeMyapami, OKasalach «Heop-
MaTOM». YeM-TO HeNPUBBIMHBIM, PE3KO BHIAEASIONMMCS U3 OBIIEro psaa, 4to
TPYAHO BMECTUTE B TIPMBBINHBIE paMKi. TTOpOil yYeHbIM HESCHO, Ha Kakyio
[I0AOYKY BCE BTO CAeayeT 1noaoxuts. Ho raapHoe, KOHEWHO, COCTOMT B TOM,
4TO B COBpEMeHHOI Poccun ouens TpyaHO cPOpMUPOBATSH AKTUBHOE SHEPTUY-
HOe Hay4yHOe cOODLIeCTBO, COCOBHOe Cpeal MPOYero K MepeBody U U3AAHUIO
ocHoBomoaaraomux pabor. OreuecTsenHas HayKa cTaaa CyGbeKTUBHOIM: €CTh
4eA0BeK, 3aHUMAIOIIeNCs OnpeAeAeHHOV pobaeMoit, — ecTs rpobaema, HeT
4eAOBeKa — HeT M IPoDAeMBbL.

[Mep Bak muiuer, Kak Heaerko OBIAO OMyDAMKOBAaTL HEPBYIO CTaThIO
10 9TOJI TeMaTuKe, CAeAaTh Tepssle A0KAaAul. Ksaauduumposannmie, mpu-
3HaHHble, yBaKaeMble PELIeH3CHTH A0ATO He MOTAM IIOHSATb, C YeM XKe OHu
MMEIOT Ae40, a [I03TOMY U HE MOTAN AATh MOAOKNTEALHBIE OT3bIBHI.

C Takoil Xe TPYAHOCTHIO B CBOE BpeMs cToakuyacs Jasua Piosas, 3a-
AoxuBIIMit BMecTe ¢ @aopucom TakeHcOM MaTeMaTHMYECKMe OCHOBbI TeOpHuM
AMHAMMIECKOTO Xaoca. VIMEHHO OHM M BBEAM TIOHSTHE «CTPaHHOIO aTTpaK-
Topa» — OAHON M3 CAMBIX APKMX U BOAHYIOIIMX MAEil B eCTeCTBO3HAHMUM
XX Bexa. B xypHase 1Mo TMAPOAMHAMMKE PEIEH3EHTHI OTBEYaAM, YTO ITO
He MX TeMa — TyT HeT KOHKPETHBIX TeYeHNi1, PACIeTOB, aHAAN3A TIOAYMeHHBIX
peruenit uan 0bCy>KAEHMS IKCIIePUMeHTOB. MaTeMaTiKu HeAOyMeBaAu, To-
YeMy aBTOphI BRIOpaAM A4S aHAAM3A TaKOi CreLMaAbHBIA YACTHBIA CAyJail.
VI 370 mpoAoAXkaaock Tak A0aro, 4to . Pi03A10 mpumaock co3aaTh CBOM
KypHaa AAs TyGAMKauMy CTaThyt, CTABIIEH KAACCUIECKOV, M APyrux pabor
3TOTO HampaBAEHUSL.

XpecToMaTHItHO ABAAETCS MCTOPMA OTKPBITUS KOAeDATeABHON XMMue-
ckoit peakuyn beaoycopa—KaBoTUHCKOTO ~— OAHOM U3 CaMblX MHTEPECHBIX
sKcnepumenTaabibix pabor XX Beka. Bce monwrtkm omybGaukosaTh CTaThio
0 3aMeuaTeARHOM ABAEHMM, KOTOpoe HabAK0Aa40Ch Be3 CAOXKHBIX NpUGOpPOB,
a 1POCTO MpPM CAMBAHUU ABYX XMAKOCTEI B IIPOBUPKE, B TEUEHME MHOIMX
A€T OKa3pIBaANCh TieTHEMY. OAMH PeLieH3eHT Mica, 4TO 3TO MPOTUBOPe T
OCHOBaM TEPMOAMHAMMKY 1 TaKOTO HE MOXeT ObITh, TIOTOMY 4TO He MOXKeT
ObITh HUKOTAQR. APYTO¥ 3a5BASA, UTO TyOAMKOBATH TAKOE MOKHO TOABKO I10-
CA€ TOTO, KaK MOSABUTCA TeOpus (YTO MPOM3OIIAO0 ANIIb YePe3 ABAALIATD A€T),
[Mpu 5TOM caMO siBAEHNE [TOKA3HIBAAOCH HA MHOXKECTBE CEMUHAPOB B PasAnd-
HBIX aKaAeMMWYeCKIX MHCTUTYTax, HO 1 STO He IoMOoraao aeay. Bce cmorpe-
AM, YAVIBASIAWICH, @ 3aTeM BO3BPAIAAMCh K CBOMM jedam. B KOHIle KOHIIOB
B.T1. Beaoycos octaBua HaaexAy 4to-aubo omybamKoBath, 1 TOABKO Baaro-
Aapsl CYacTAMBON CAYJaliHOCTM “Yepe3 HeCKOAbKO AeT ero yAaaoch ybeAuTh
HamucaTh OYeHb KOPOTEHBKYIO 3aMeTKy B cHopHUK pedepatos 1o pajuanm-

Bal S0
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OHHOI MeAuLMHE. YausureasHoe 3aMeTUTh M OLIEHUTh OKa3biBaeTCsd ropasio
TpyAHee, YeM NPUBEIYHOE, PYTUHHOE, 0XKJAaeMOoe.

TosToMy, Ha Hau B3rasA, u kuure IT. Baka crout npeanocaats HeGoab-
moe HPEAMCAOBME, CBOeOﬁpaBHble «METOA0AOTUYECKME 3aMeTKIU», O4epTUTDL
KPYT MA€I4, X POAb B TEOPMM CAMOOPraHU3aLUM.

MexaucumunnnmHap b U OU. ¢

OrHolueHue GOABIIKHCTBA CIIELMAAUCTOB K huaocodum u METOA0A0THM
HayKM TPeKPacHO BHPa3UA BHIAAIOLIMIACT PUINK-TEOPETHK @. Jaricon B cTa-
The «MareMatuka B pusnxe», HaIMCaHHOM IMOYTHM TOABEKa Ha3aa:

B Ka)KA0M CTOAETUY MMEAOCH BCETO HECKOABKO (PM3NKOB — B HAILIeM BeKe BO3-
MO3KHO T0ABKO DitHmTeits, Beitan, Bop, Bpuaxmen u Burtep, — KoTopsie yray-
©MAMUCH B OCHOBHL 3HAHUS AOCTATOMHO TAYGOKO, 4TODB! CTOAKHYTHCSH C TIOAAMHHO
buaocopekumm TPYAHOCTSIMU. BOABIIMHCTBO PaGOTAIOWMX YUCHBIX, U 5 B TOM
uMCAe, HAXOAAT YAOBAGTBOPEHME B CAOBaX (ppaHIty3cKoro MaremaTuka /leGera:
«MHe KaxeTcs, MaTeMaTiKaM, IOCKOABKY OHM MAaTeMATUKU, He CAGAYeT yTpyxK-
aath cebst puaocodueit — MHeHMe, KOTOPOE, KPOME TOTO, BRICKA3hiBAAOCh MHO-
rumu puaocopamu.

MBI € yAOBOABCTBMEM TOTOBBI OCTaBUTh PHAOCOPHIO TAKUM THIAHTAM, KaK
Bop 5 Burtep, 10ay4as Camy yAOBAETBOPEH}E OT UCCAEAOBAHMS TPHPOABL Ha 5O~
aee nosepxHocTHOM yposHe V.

TvrnuuHelt AMCUMIIAMHAPHBIA B3IASA Hasala XX Beka. MaremaTuku
AOA>KHBI 3aHMMAaTbCs MaTeMaTHUKOM, ¢unoco¢m — qmaocoqmeﬂ. «beaa, koAb
TIVpOTM HAYHET ey CamIOXHUK, @ CAlloTy TayaTh MMPOXHUK». Oanako ceii-
yac, B XXI Bexe, Mbl MLICAUM POBHO HaoDOPOT, NPMMEPHO TaK e, KaK pac-
cyxaaa III. M. Tazeitpas, ToAaraBLiyii, YTO BOJHA — CAMIIKOM Cephe3Hoe
2Ae40, 4TOBH A0BEPATD ee BoeHHsM. TOUHO TaK e (puaocopus — CANIIKOM
cepbe3HOe Aea0, 4TODLI A0BEpATL ee duaocodam.

Tpomeaniee croseTie mOK01e5aa0 «AUCLMILAVHAPHYIO» MO3ULIMIO, Ka-
3240Ch 61, He3bBAEMO CTOALLYIO Ha pyHAAMeHTe 3apasoro cvbicaa. CHavaaa
9TO caenasa KubepHeTuka, 0B CBOMM TIOSB. SHEPIUM U BH-
Tyauasmy amepukaHckoro maremaruxa HopGepra Bunepa. On onpeaeana
3TOT Mexr)ucuum\unupubm 110AX04 Kak «aﬁmym mMeoputo YnpasACHus u Ce3U
8 MexHuxe, 6 OPZAHUIME, 8 oﬁ;qecmﬁe»‘ an BTOM HAeU KM6€pH€TMKM oKasaan
©0ABLIOe BAMAHME HA PaanuOTEXHUKY U MeAULVIHY, Ouoaornio u MareMaTuky,
TICUXOAOTUIO M MHXXeHepHbIe HayKu.

I[Moaxoa oxa3zaacst ropasao Goaee obuieit M MIMPOKOH CYUIHOCTBIO, YeM
OTA€AbHbIE AMCUMIIAMHEL. Bozee Toro, MHOTHIE cq;epm UCCAEAOBAHMI U Ha-
y4Hble HaNpaBAEHUA BO3HMKAM 6aaroaapst STOMy MOAXOAY 1 Ha €ro OCHOBE.
CPEAM HHUX po60"ro1'ex1-mxa U CUCTEMHOE nporpammuponaﬂue, nMuTa -
OHHOE MOAeAupOBaHNE U paA pa3aeaos AHCKPQTHOI;I MaTreMaTuKy, KOIHU-
THMBHAs TICUXOAOTWS ¥ TEOPHMs HeilPOHHBIX CeTelt, a Takke MHOIOE, MHOToe

1 Hoseie npo6nemsl Guauki. CEOpHUK cTated. M.: BHatue, 1965. C.5.
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Apyroe. Vaeu, o6pa3si, MeTadopsl 1 MOAeAM KiGEPHETHUKI OKa3aamCh CoAep-
XaTeAbHBIMY, TAyBOKMMM U 112040TBOPHEIMY. CAOXMAACH TIAPaAOKCaAbHAS
cutyauus: Gu3uKy, BGHOAOTH, MATEMATHKH ¥ TICHXOAOTH HA KOH(epeHuusx
no kubepHeTnke Hauaau, K mpuMepy, 00CYyXAaTh CYLIHOCTh M DYTH MO-
AeAMpOBaHMS DKOHOMMYECKMX TIPOLECCOB. VI MX MAem U CyXAeHus Gbiau
MHTEPECHBIMY, COAEPKATEABHBIMY, TIAOAOTBOPHBIMIU M, B KOHEYHOM MTOTe,
roae3HBIMu TTPOdeCCHOHAABHEIM DKOHOMUCTaM. OKa3a40Ch, 4TO B3aUMOARl-
CTBM@ «CATIOXKHMKOB» M «IIMPOXKHUKOB» ITOPOil IIPUBOAMT K HEOXMAAHHEIM
M OYEeHb BaXKHBIM Pe3yABTaTaM.

VIMEHHO B XOA€ MEXAVMCLUMITAVHAPHOTO AMaA0Ta yAAeTCH OCO3HATh, UTO
B HayKe CeroAHs sBASETCS Hauboaee BaXHBIM ¥ OOLIMM, OUEPTUTh KOHTYPHI
HAleTo He3HaHus, YBUAETh Te TPaHMIIBL, Ha KOTOPHIX, cKopee BCero, Gyaer
pOXAaTBCS HOBOE. VI, KOHEUHO, A4Sl MHOTHX JCCAeAOBaTeAe! OBLIeHye ¢ Koa-
AeraMu U3 APYTUX, TIOPOit BECbMa AAA€KUX OT Mx COBCTBEHHDIX, 0BAacTeit —
3T0 Cr10coB M3BeKaTh «TPOPECCHOHAABHOTO KpeTuHu3Ma». ITomuuTe, y Koas-
ms1 [pyTxosa: «Crienmaanct noa06eH $paiocy: IOAHOTA eT0 OAHOCTOPOHHSSA.
Vau apyroe pacxoxee onpeaeaenme crienmaaucra: «[Ipodeccionaa ne ae-
AaeT MeAkuX OIMDOK Ha TIyTH K CBOEI I1aBHOM HeyAaue».

CTOUT TIOAUEpKHYTH elle OAHY BaXHylO Aetass. Jo Hawasa XX sexa
obLiye YepTh! ¥ MEXaHU3Mbl MHOTHX [TPOLIECCOB, SBACHN, CUCTEM paccMar-
pusaauch ¢uaocopamu. JOCTaTOYHO BCTIOMHUTD [ETeAEBCKYIO0 «@uaocopuio
pupoabl» ¥ CPOPMyAUPOBAHHBIE ee aBTOPOM 3aKOHBI AMAACKTUKM: «EAUH-
ctBo 1 Goprba MPOTUBOMOAOKHOCTEN», «IIEPEX0A KOAUYECTBA B KauecTBO»,
«OTpuLaHme OTpMIaHMs». Kak MpyuMeHATs TV nAeH B KOHKPETHOM HayqHOM
AeATeABHOCTH, K KaKUM CYLIHOCTSIM OHM OTHOCSTCS B AQHHOJ IIpeAMeTHON
06AaCTH, KaK, MCXOASl M3 HMX, CTPOMTb MCCAGAOBATEABCKME MPOrPaMMBl —
9TU U APYTME BOMIPOCH! CAEAOBAAO aAPecoBaTh K MHTYMIMM MCCAAOBATEAS.
HeKOHKpEeTHOCTh STHX 3aKOHOB O0ecrieusBaeT nx BceODLIHOCTS U CO3AAeT M~
AIO3MI0 TIOHMMAHMSL.

VHEMyU CAOBaMM, YYEHEIM Tpeasaraacsi Habop meradop, 43 KOTOPBIX
oHM Morau BhIGMpaTh Haubosee GAM3KME M MOAXOASIINME, BAOXHOBAAIOIIME
ux. Bepuep IeitaenGepr cBA3blBaA MAeM KBAaHTOBOJM MeXaHMKM C MMPOBO3-
speruem Ilaatona; Ha Aapbepra DitHiuTeiiHa GOABIIOE BAMSHUE OKa3aan
naen Maxa u tBopuectso Aocroesckoro; Huasc Bop, Gpopmyanpys npunimn
AOTIOAHMTEABHOCTH, aTIeAAMPOBAA K TpaauLy paaa (puaocodexux mkoa Bo-
croka. OaHako Bee 3Ty MeTaOps! He CTAHOBATCS YacTHIO HAayKy, OHM, CKOpee,
CTUMYAMPYIOT MHTYMLMIO UCCAEAOBATEARI, YeM AAIOT KAIOY K IIOHMMAaHMIO.

U 34ech MeXAUCUMIAMHAPHEIE TOAXOAB! BO BTOPOI roaosutie XX Beka
AAQIOT BaXKHEI IlIal — OHY HAYMHAIOT TOBOPMThH O BechMa OOLUMX MAsX
M CTPYKTypax Ha SI3bIKe MaTeMaTUYecKux mMoAeaeil. DTO IO3BoAjIeT KOHKpe-
TU3MPOBATh U TIPOSCHNUTS LIeA0 IPOCTPAHCTBO MAEt, BHIBOAS €10 13 06aacTy
MHTYMTUBHBIX AOTAA0K B Chepy palMOHaABHOTO 3HAHMSI, UTO, B CBOIO OYepeAb,
AaeT OTPOMHBIN MMITYABC MHOXECTBY TPaAMLMOHHbIX 06AacTelt 1 Halpasae-
HMIE HAayKH, @ TAKXKe TIOMOTaeT CO34aBaTh HOBbIE. :

Qsb €A
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Euge B 60ab11€l CTENIEHM STO OTHOCUTCA K MEXAUCLUIIAMHAPHOMY 1104~
XOAY — 1Meopiu CAMOOPZANUIAUUY, HAU CutepzemuKe (OT TPEYECKOrO «COBMECT-
HOE AeNCTBIE»).

CaMmo nosBAEHME CUHEPTETUKY CBA3AHO C BaXKHBIM TIOBOPOTOM B HAYMHOM
crpateruu. [Toxaayit, c Hosoro spemenu Ao cepeautisl XX Beka Marucrpaab-
HBIM TyTem Obla aHaau3, Apobaenue HayuyHOTO 3Hanus, Auddeperumanms
HayK Ha pasAeabl, CTAaHOBSIIMECS CO BPEMeHeM CaMOCTOATEABHBIMM AMCLM-
nautamu. VigeaaoM yueHoro 6512 4eA0BeK, 3HAIOLUMI BCe HU O YeM.

Orci04a NOHATHO MUPOBO33PEHYECKOe 3HaUeHVe MeXAUCLUILANHAPHOTO
noaxoaa. B camoMm aeae, Ha peaabHOCTh MOXHO CMOTPETh C ABYX AMaMeTpaAb-
HO MPOTHBOMOAOXHBIX No3uiuit. C nepBoit BUAHO BO3HUKHOBEHME I pasBu-
THe Hameit peaasHocTy. Vicaak HploTOH cpaBHMBaA MUP € TUTAHTCKMM 4aco-
BEIM MeXaHM3MOM, KOTOpbIit Ob14 co3aaH u 3anyiies borom. Yapass Japsux
rioAaraa, 4To nepssiit HaGop BUAOB cotBopeH [ocrnoaom, a Jaaee B CBOM MpaBa
BCTYIaeT 9BOAIOLMS. DTO MOCAEAOBATEABHBIN PEANTMO3HEIA B3IASA Ha MUD.

B pamKax BTOPOrO T0AX0Aa, KOTOPBIi MPUCYII HayKe, POXAGHME U pa3-
BUTME MMPA B €r0 Pa3AMUHBIX YaCTAX AOAKHO OBBSCHATHCA BHYTPEHHUMM
NpUYMHAMM, HE OpTaHM3alLMel, a CAMOOp2anu3ayuell, KoTopas HPOUCXOANT
B pesyAbTaTe B3aUMOAGCTBIA Pa3AMIHBIX CYLLIHOCTeil.

CuHepreTHxa y>ke BO MHOTOM M3MeHMAA U Hallly KapTMHY MMPpa, U Hay4-
Hae crpaterny. [TosTOMY IpOM30IIeALIIe TIePeMeHbl AO/KHBI BBLAM «I104YB-
CTBOBaTh» MHOTVIE 00AaCTH, UCCACAYIOLINE HAYKY KaK TaKOBYIK), M B YaCTHOCTH
$uaocodus Hayxum.

VImenHo 510 1 rponsoiao 8 1990-x rogax. OAHoi 13 051 npPHUHATBIX KOH~
LTI Pa3BUTMA HAYYHOTO 3HAHMS ABASETCA TEOPUs, MPEAAOXKEHHAA aMepu-
KaHCKuM mccaeaosareaeM Tomacom Kysom B 1950-e roast B kHumre «Crpyxtypa
Hay4HBIX peBoaionuit». ETo iaest cocrosiaa B BbiAeACHUM ABYX BUAOB PasBUTUS
Hay4YHOTO 3HaHUS ¥ TIPEACTABACHUN O TaK Ha3bIBa@MOM napaduzme.

B rocaeAHuI TEpMUMH OH BKAaAbiBaa ABa cmbicaa. C 0AHOJ CTOPOHbI, 9TO
SpKOe, BBIAAIOLIEECS AOCTVIKEHNUE, MEeHsIOllee CTaHAApT HAY4YHOU AeATeab-
HOCTHM, HEKOTOpas MCXOAHas KOHUenTyaapHas cxema. C Apyroit — moaean
MOCTaHOBKM TPOBAeM ¥ MX pelieHus.

B xo4e pa3paBoTku IapaagurMBl TeHepUpYyeTcs ¥ HaXOAMUTCA MHOXKECTBO
Pa3HBIX 32434 A4S YYEHBIX M HCCAGAOBATEARI Pa3HOTO ypOBH:. Passutue ma-
pasurMsl, MPOLIECC MEAAEHHOTO 3BOAIOLIMOHHOTO HAKOTIAGHMSI 3HAHMIA, yTOY-
Henus Aetaaeit, Tomac Kyn HasBaa HOpMAALHOI HAYKOIL.

OAHAKO C TeyeHMeM BPEMEHM, B XOAe 3aHATUA HOPMaAbHON HayKoM,
y MccaeAOBaTeAell HaKarAuBaeTcs sce 60ablie BOIIPOCOB, Ha KOTOpPHIE He yAa-
eTcsl TIOAYYMTh OTBETH B PAMKaX CyLIECTBYIOLIei MapadurMbl, pacTeT HMcA0
HECOOTBETCTBUI MEXAY MPEeACKa3aHMsAMU TeOPUM U pesyAbTaTamu IKCre-
puMeHTOB U HabaloAeHuit. TIpOUCXOAUT KpU3HC B AaHHON obaacty. Brixoa
M3 HEro CBA3aH C TaK Ha3hIBAEMO HAYHHOI pesoAtolUetl, IPUBOASILLEIT K POX-
AEHMIO HOBOJ MapaAurMsl, IPeBOCXOAsILLeIT CTapyIo.

Tpumeps! mapaaurmM — reoLeHTpudeckas cucrema [lroaemes u reavo-
nenTpuyeckas cucrema Konepuuxa. Obe onn obbacHsAM M AaBaan KoAmde-
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CTBEHHBIC MPEACKA3AHNA AAS ABUKEHWS TLAQHET IO HeGecHoMy CBOZY. Oa-
HAKO CO BpeMeHeM B pamKax BTOpOIf MapaauTMbl Ty Xe 3adady yAaaoch
He TOABKO PeLinTb MPollie, HO U ODBACHUTL KOAMYECTBEHHDIE COBMaACHMS,
B paMKax Mepsoii napaaurmsl He umepLuye obbackenis. Tlepexoa or oauoit
HMapaAUrMsl K APYroit i GBLA COACPXKAHMEM «KOTIEPHUKOBCKOI» PeBOAIOLIMIA
B acTponoMun. B eaoM Goaee siCHbIE M TIPOCTLIE OTRETH B HOBOI Mapasur-
Me Ha MPUHLMIMAALHbIE BOTIPOCH, CTABUBIINECS B CTAPOJi, — XapakTepHbIi
MpU3HAK HAY4HO PeBOAIOLIMM.

OTCi04a MOHSTHO, HACKOABKO BaXKHbI MHCTPYMEHTh — AU pPaKLUOHHAL
pewerka B XIX Bexe, yckopurean 8 XX, rUTaHTCKMe TeAGCKOML, BEBEACHHbIE
3a npeaeant armochepst B XXI Omit MO3BOASIOT yBIMACTS HOBbIC TPaHU pe-
AABHOCTH, AaTh GOAee TOUHBIE KOANMIECTBeHHbIE AAHHBIE U, [1aBHOE, 3a4aTh
HOBBIE BOMIPOCHL. DTH BOTPOCH! 1IPEALIECTBYIOIINE TTOKOACHUS MCCAeA0BaTE-
2eit, ckopee Bcero, cefe He 3aaaBaau, M B PaMKM HPeABIAYIIesi MapaaurMbl
OTBETB HA HUX BIIOAHE MOTYT He yKAAABIBATHC.

BHauaje MoA MapajgurMaMi ITOHMMAaAN BhAAIONINECs ODILIEHAy HbIe KO-
LenuMK, BAUSIONIE Ha MUpoBo33pene, — MexaHuky HnioToHa man 380410~
1MoHHoe yuenue JapBiHa, TEOPHIO OTHOCUTEABHOCTI MAM OCHOBBI MOAEKY-
aspHolt Huoaoruu. OAHAKO €O BpeMeHeM CTaa0 SICHO, YTO MOHATHS «Tapa-
AUIMBI, «HOPMAaABHOI HAYKI», «HAYYHON PeBOAIOLIMM» TIPUMEHMMBI 1 K OT-
A€ABHEIM 0DAACTAM Hayky, M K D04ee CKPOMHBIM AOCTIIKEHIMAM.

OaHaKo pasBUTHE MEXAVCIMILANHAPHLIX TOAXOAOB U3MEHIAO 3Ty ACHYIO,
0B1L1Y10 KYHOBCKYIO KapTity. Oka3aa0ch, 4TO PeBOAIOIIHN PEBOAIOLIMAM PO3Hb.

Ha i1 BOUPOCH OGPaTMA BHMMAHME M3BECTHBI CHELMAANCT 1O (-
Aocoduu HayKy (B HEKOTOPHIX MEXKAYHAPOAHBIX PeHTHHIaX ero BKAIOYaIOT
B umcao 5 nanboaee Bhigaromuxcsa Gpyaocodos, KUBYIINX cefitac) — akade-
muk B. C. Crénmu:

PaccMaTpuBas Mexauu3Mbl BHYTPHAUCLHTIAMHAPHMX HAYUHBIX PeBOAIOILNIL,
51 0BpaTHA BHIMAlME Ha OCODBIT BUA PEBOAIOLINIA B HAYKe, CBA3AHHBIX C MEXAMUC
LI“ﬂ/lHI'IZ\prlMM B3aMMOACHCTBIMSIMU. Dror BapuaHT He Obla HPOEHBIIM:!HPOBBH
T. Kynom. OH OCYLIECTBASETCH 33 CUET «MEXAMCLMIIAMHAPHBIX TPaHCIIAZHTa~
LMil», KOTAQ OCHOBAHMS OAHOM HAYKM HAYMHAIOT M3MEHSTH OCHOBAHMS APYTOI.
B 97MX CAYHAAX HayuHble PEBOAIOLIN He 0DA3ATeABHO HAMMHAKOICS € AHOMAAMI
n kpusicos. Tak passepThiBadach BEAMKas PeBOAIOIIS, TIPUBEAIA K BOSHNK-
HOBEHUIO AMCIMITAMHAPHO OPraHN30BaHHON Hayky. Tax BO3HMKAM PEBOAKOIIU-
OHHbIE M3MEHEHNSA B XUMUM TIOA BAMSHUEM KBAHTOBOI (PU3UKY, B COBPEMEHHOM
BUOAOTUI OA BAMSHENEM MACH KUDEPHETMKM M TeOpun undpopmarim 2.

UmenHo K Takoi pesoaouMu 1 11pyBeAO pa:samme TEOpMUMN camoopra-
HU3aUMM, UAY CUHEPTETMKA. CHHEP]‘ETMKB, paccma"rp)maﬂ OTKPbIThIE HEAM-
HEIHbIE gajeKkue OT pasHOBeCKs CUCTEMBI, TOBOPUT Ha A3BIKe MaTeMaTuue-
CKMX MOA@AEIA. B ee ocHoBe — yCriexyt B pa3suTun HPVIKA&AHOﬁ MaTeMaTUuKNn

2 Crénum B, C. BamHo, 4T06bl patoTa He npexpaiianacs. becefla TpeTbst. KynbTypa v THibl pauuoHans-
HocTu // Yenosek. Hayka. L) K B.C.Crénuna. M.: KaHoH+,
2004. C.67.
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M MaTeMaTHMYECKOro MoaeaypoBanus. [IyTs OT onucaTeAbHON CraAuy K KAac-
cnuKaLmy, K BHLABUXKEHNUIO TUIIOTeS M UX TTPOBEPKe, K IOCTPOEHUIO TEOpHit
craa, no mepkam XIX u aaxe repsost moAoBuHbl XX BeKa, CTPEMUTEABHBIM.
Ha mammx raasax poAMAMCh MaTeMaTHM4ecKas TICMXOAOTMs, TeopeTuieckas
reorpadusi, 9KOHODM3MKA, MaTEMaTUYECKas MCTOPUsS U MHOTMe ApyIie Ha-
TpaBAEHMA.

MareMaTuyecKue MOAeAM U3 OAHMX ODAacTeit 3HaHUS YAMBUTEAbHBIM
0Bpa3oM «0A0WLAM» AASL APYTUX, ¢ eKTsI, ABACHNSA, TOHATUS M METOABI
aHaAM3a «Kak 1leA0e» [epeHOCHANCh Ha APYTYIO TIOYBY U TIOPOit AaBadu YAU-
BUTeAbHBIE pe3yAbTaThl. VI 9T npekpacHo noxassisaet kiura [lepa Baka, B xo-
TOpO¥t MAEY, PA3BUBLIMECS TP aHAAU3E KOAAGKTMBHBIX ABAEHMI B pu3nke
TBEPAOTO TeAa, AAKOT HOBBIi B3TAAA ¥ HOBbIE TTOCTAHOBKM 33424 B TEOPUM ITPO-
rHO3a 3eMAeTpSICEHNI 1 HeiPOBUOAOTHH, B TEOPUM DBOAIOLMN 1 Teorpacu,
B ONMMCaHNM AOPOKHBIX TIPODOK 1 BKOHOMUKe. I1py 5TOM BaXXHO MOAYEPK-
HYTb, UTO Mbl MMEEM AEAO0 HE C KaueCTBEHHBIM MOHUMAHUEM, a C TIOAYKOAMU-
YEeCTBEHHBIM OMMCcaHyeM (Ha ypOBHe OIIpeAeJeHus NOKa3aTeAel CTEIeHHBIX
3aBMCUMOCTeIA), C YMCAOBBIMM XapaKTePUCTUKAMY MCCABAYEMBIX CHCTEM.

Apyroe ocHOBaHMe Pa3BUTUS MEXAUCLMILANHAPHBIX TOAXOA0B — ILIM-
POKOE JCII0AB30BaHMe KOMIILIOTepPOB. VIMEHHO OHI Pa3ABUHYAYM PaMKH, B KO-
TOPBIX MOKHO CTPONThH MaTEMaTHYeCKUe MOAEAN M3y4aeMBIX [IPOLIECCOB, AB-
2enwit, cucreM. PasButie CyrnepkOMIBIOTEPOB CTP@MMUTEABHO OTOABUTAET STH
pamku Bce gaapiue. OAHAaKO KOANYECT CABUIU HEC: Bl C TEM Ka-
4eCTBEHHBIM, PEBOAIOLIOHHBIM [EePex0A0M, KOTOPHIi ye Ipou3omea.

OAHMM U3 €10 pe3yAbTaTOB CTaAa BO3MOXHOCTh UCCACAOBATS HeAUHEIbe
cucmembol. VIX OTAMYMTEAbHAS YEPTa — OTCYTCTBUE NPHHLIIIA CYTIEPHO3UIMI
(HaAOKeHMs), XOPOILIO U3BECTHOTO U3 IIKOABHON PU3MKM. BCrIOMHMM 3aKOH
Kyaona. Yrobsi HaiTH CuAy, ASHCTBYIOLIYIO Ha AQHHBIN 3apAA CO CTOPOHBL
BCeX OCTaABHBIX, HAAO MPOCTO HANTYU CHABI, C KOTOPHIMM OH TIPUTSTMBAETCS
AV OTTAAKMBAeTCS OT KaXXAOTO 3apsiia no 0mdeAbHOCMU, CAOXKUTD UX U I10-
AYYMTH Pe3yABTaT.

B HeAMHEHbIX cucTemax, Kak IIpaBuAc, AeA0 ODCTOMT uHave. Riadziciiviet
CyNeprio3uLM HENPUMEHNM, U AASL KaXAOH HEAMHEVIHON CHCTEMBI TTPUXO-
AMTCS MCKaTh CBOM METOABI MCCACAOBAHMS M OMMCAHUA. DTO MyTh K CTPaH-
HOMY, TIapaA0KCaAbHOMY, aHTUMHTYUTUBHOMY MOBEACHMIO, K HOBBIM TPYAHO-
crsiv 1 ipobaemam. Ho ¢ apyroit cropoHst — 570 u gopora k 6oaee rayGoxo-
My HOHMMAaHMIO PEaAkHOCTH, K OCO3HAHMIO CBOMX BO3MOXHOCTEJI OMMCHIBATS
¥ [IPOTHO3MPOBaTh [TPOMCXOASALIME TIPOLIECCHI.

W 3aech MOXHO ODpaTHTh BHMMaHME Ha TO, YTO KJacCU4eckas MoAeAb
TeopuM CAMOOPraHM30BAHHOI KPUTHYHOCTH — Kyua necka, sBeaexnast I1. Ba-
koM, Y. Taurom u K. BusendeapaoM, — u mccaeA0BaAack, 1, 4TO ele BaxHee,
CO34aBaAach B XOA@ BHIYMCAMTEABHBIX KCHiepumenTos. KoMnbiotepst, roBo-
PA IUKOABHEIM SI3HIKOM, TIO3BOASIOT «3aTASHYTh B OTBET, He pellas 3ajauu>.
KoneuHo, co Bpemenem mospasercs 6oaee raybokoe MOHMMaHME, a C HUM
n 6oaee 1POCTEIE, TOYHO pelllaeMble MOAeAM, KOTOpble MOTYT ObITh IpoaHa-
AM3MPOBaHKI C IIOMOIIBIO KapaHaaa u Gymaru (1, 3aMeTuM, OOHIMHO BeCbMa
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Pa3BUTOTO MaTeMaTHYECKOTO anmapara). Vi Takoit IyTs Takxke TUIMYEH AAd
MEXAMCLMIAMHAPHEIX MCCA@AOBAHMIA.

OaHako BEpHEMCS K HayYHBIM PeBoAIOLMAM M K KOHLEnun, BBIABUHY-
Toit B. C. CTENMHBIM, K CAMbIM PAAMKAABHEIM NIepeMeHaM B Hay4HON KapTiHe
Mupa U B CTpaTermy mo3HaHust:

Amnaauaupys oba THIIa HayHbIX PEBOAIOLIMI, 51 BEIAGAMA CUTyaluH, KOraa
MPOMCXOANT PAaAMKAABHAS TIEPECTPOIIKa BCeX KOMIIOHEHTOB OCHOBAHMIl HayKu:
ee KapTMHBl MUPa, MAEAA0B i HOpM, ee (uaocodekux ocHosanuit. Obosnaums
Takue cAyuaym Kak 1106aabHble HaydHble PEBOAIOLMY, S CBA3AA MX C U3MEHeHN-
eM THMa HayyHo¥ panmoHaabHOCTH. Tak GHAM BBEAEHH B METOAOAOTMHMECKMI
0BUX0A MPeACTaBACHMS O TPeX TUIaX PaLMOHAaABHOCTM — KAACCHUECKOM, He-
KAGCCHYECKOI U TIOCTHEKAACCHYECKOIt.

TTepsbiit 13 Hux (KAACCHKa) XapakTepu3yeTcs 0cobbiM HOHMMAHNEM MAea-
0B ofbscHers 1 orcakus. [Ipearioaaraercs, YTo 0GbEKTMBHOCT OOBACHEHNA
M OmMCcaHus AOCTMTAETCS TOABKO TOTARA, KOTAA B LIETIOUKe AESTeAbHOCTH «Cybb-
eKT — cpeAcTBa (olepalmu) — usydaembiit 00beKT» OOBICHeHMA COCPeAOTaH-
BAeTCH TOABKO Ha OOBEKTe M GYAET MCKAIOYEHO BCE, YTO OTHOCMTCA K CyOBeKTy,
CPeACTBaM 1 OTIepaLIMsM AeSTeAbHOCTH.

Bropoit (1ekaaccuka) SKCIANLMPYET CBA3M MeXAy 3HaHMsMM 0D obbekTe
W XapaKTepOM CPEACTB # omnepaumit gesreantocti. ObbacHenue u omycanne
BKAIOYaeT MPMHLIMI OTHOCUTEABHOCTM OOBEKTa K CpeACTsaM HabaiogeHus (keaH-
TOBO-peasTUBMCTCKas GuzuKa).

Tpetnit (nOCTHEKAACCUKA) paciMpseT moae pedaexcuy Hal AeaTeAbHO-
CTbIO, YUMTHIBAET COOTHECEHHOCTh MOAyYaeMbIX 3HaHMi 06 ofbexre He TOABKO
€ OCOBEHHOCTHIO CPEACTB ¥ ONepauit ALATEABHOCTH, HO M C €@ LeHHOCTHO-Liee-
BEIMM CTPYKTypamu. B ABHOM BUAE yUMTHIBAETCS CBSI3b MEXAY BHYTPUHAYYHBIMU
M BHEHAYYHBIMM COLMAABHBIMM LIEAAMM M LeHHOCTAMM,

...Kaaceuyeckast pauysoHaABLHOCTh MO3BOASIET OCBaMBATh B MO3HAHMM IIPO-
CcThie (MaAble) CUCTeMbI, HEKAACCHUECKas — CAOKHBIE CUCTEMEI C CaMOPeryAALIM-
it ¥ 0DPaTHBIMY CBSA3SIMU, TIOCTHEKAACCUYECKAs — MCTOPUYECKY pa3BuBaloLe-
€51 CHCTEMBI, B TOM 4ICAE ¥ TaKOil UX BAPMaHT, KaK 4eA0BEKOpa3MepHbie CUCTEMBI
(MCTOpHMUECKU PA3BMBAIOLIHMECS CHCTEMEL C BRAIOYCHIEIM B HMX 4eaosexom) .

Bricka3aHHbIe ODlIVE MAEU UMEIOT IpAMOe OTHOLUEHME U K camMoopra-
HM30BaHHOI KpUTHYHOCTH, U K Kaure INepa Baxa.

B camoMm aese, BceM CTyAeHTaM, oOyyalommMcs Ha ¢usndeckux ¢a-
KyAbTeTaX YHUBEPCUTETOB, MOXHO Ha AaGOpaTOprlX paBm*ax IpeAoCTaBUTh
MasITHMKM, peocTaThl, paguOaKTUBHBIE M30TOIIBL. PaGoras ¢ HUMU U cAaBas
CBOM 3aJauy IperogaBaTeAsM, OHM yDexaaloTcss Ha CBoeM MpuMepe B asax
KAQCCUYECKOM MexaHMKyM, DAEKTPOAMHAMMKA MAK HAEPHO);I q)MSMKM.

Oanaxko B koHie XX BeKa Hayka CTOAKHYAAch ¢ HeOGXOAMMOCTLIO BCephes
1CCAeAOBATH ¥ TPOTHO3UPOBATh YHMKaAbHBI, CAMOPAa3BMBAIOIIUECS CHCTEMBL.
B LeHTpe BHMMaHUs OKa3aauch ﬂPOﬁAeMH BeaomnacHocTH, criocobsr n3besxaTh

3) Crénun B. C. BamHo, 4Tabbl padma He npexpawanack. Becena Tpetbs. KynbTypa v TUNbl pauyoHans-
Hoctv // YenoBex. Hayka. L K B.C.Crénuna. M.: KaHoH+,
2004. C.67-68.

Rak S3RA



M \MHAPHOCTs U dunocodmus B 21

TeX UAU MHBIX YTpO3. Hpumepos 34eCh MHOIO: cama Bceaennas, reoaormye-
CKas DBOAIOLMS 3eMAM, BO3HMKHOBEHME U passutue 6uocdepsl, AMHamMmKa
LIMBUAU3ALNIL U KYyABTYP, CAMOTO Hay4YHOTO 3HaHuA, Texx-locz:])epm " CUCTEMBI
BOOPY>KEHMII1, CTAaHOBAGHNE U Pa3BUTHE A3bIKa, CHCTEMA MEXAYHAaPOAHBIX OT-
HONIEHUMN U MUpOBasg AMHaAMUKa.

UYto 0OBeAMHAET BCe BTH CUCTEMBI?

o M 6nas uneap yemu. OHa TIPOSIBAAETCS B OTCYTCTBUM 04~
HOTO BBEIAEACHHOTO maciurada, Ha KOTOPOM pPa3BMBaIOTCA M3ydaeMele TIpoLec-
Chl. DTO OYEHb BaXKHBI MOMEHT: BOABIIMHCTBO ycnexos (pMBMKM, XUMUU UAN
9KOHOMUKM CBSI3aHbl C aHAAM30M OOHEKTOB, B KOTOPBIX Takoit MaciuTab ecTs.
3HauMT, MOXKHO OIMCHIBATH TIPOLIECCHI, Pa3BUBAIOIMECS HA HEM, OTBAEKAACH
OT TOTO, YTO ITPOMCXOAUT Ha APYTHUX macitabax nau YPOBHAX OpraHu3almm.
OaHaKO eCcTb CUCTEMB], B KOTOPBIX Tak AEVICTBOBATh HeAb3s U B MAease HyX-
HO 6b140 OBl OMUCHBATE OYeHb HOABIION MHTEPBaA MacmTaboB, Ha KOTOPOM
pa3BopauMBaIOTCs MPOLIECChL.

o Ileanocmuocmy. OHa CBs3aHa C HaAMYMEM Y CHCTeMBbI CBOWCTB, KOTOPbIX
He UMEIOT COCTaBAAI0Ine ee JacTu. Mmuorue Macm‘raﬁuo—uunapuamme CH-
creMbl 064134a10T CBOMCTBOM LIEAOCTHOCTH, TIOTOMY YTO NPOUCXOAAIIME B HIX
TIPOLIECChl YCTPOEHBI OAMHAKOBO Ha BCEX macuTabax. LIEAOCTHO(.Tb O3HavaeT
BO3MO>KHOCTb I'MTAaHTCKOTO YCUACHNS, B pedyapTare KOTOPOTO 4acTi CHCTEMBL
HaYMHAIOT BecTu cebs coraacosanHsM 06pasom.

® Uepapxuunocmo, MHOIME CUCTEMBI — OT CTPYKTYPHBIX 3A€MEHTOB 3eM-
HOM KOpBI pa3HbIX MaciTaboB 40 q)OHAOBbIX PBIHKOB, Ha KOTOPBIX npucyT-
CTBYIOT KOMITaHMM C COBEPIIIEHHO Pa3HbIMU BO3MOXHOCTAMM, U MHOTMe-MHO-
THUe ApyTue — SBAAIOTCA MepapXUyeCKUMU. B HMX KaXKABIA YPOBEeHb OpraHu-
3aluyu MOXeT OﬁAaAaTb CBOMMM CBOWCTBaAMM, CBOUM S3BIKOM, CBOUMMM MHTE-
pecaMu, KOTOphie ONMpPeAeAsiOT €ro B3aMMOAGNICTBUE C APYTMMM yPOBHAMM.

o HeoGpamumocmo. CobriTye, TIpOM3OIIEAIIee OAUH Pa3, MOXET Ha-
BCETAa M3MEHUTH TPAeKTOPHIO CUCTEMBI, AULINTh HAC OAHMX BO3MOXKHOCTEN
¥ OTKPHITh ApyTHUE. TTo MHEeHMIO TaA€OHTOAOTOB, MAEKOTIUTAIOIIME oAyYUAN
CBO¥ wmaHc 1 HaecTsIne MM BOCIOAB30BaAUCH B pesyasTare TUTAHTCKOTO, Ka-
TaCTPOd)M‘-IECKOI‘O BBIMMpPaHUA AMHO3aBpPOB, Tpou3oLIeAIIero 65 MUAAMOHOB
AeT Ha3daA. UnbpiMU cA0BaMM, MBI CaMM — pe3yapTaT C4acTAMBOTO AAS Hac
cTeueHus OBCTOATEABCTS, 3aTIOMHEHHOTO CAyJaiiHoro Bribopa.

® Yuuxarvrocms, Beeaennas, xusnb, Guocdepa, MUpoOBas SKOHOMMKa
M MHOTHE ApyTrue Kpaﬁﬂe Ba>KHbIE CYIJHOCTM JaHbl HaM B €AVHCTBEHHOM
BK3eMIiasape. 3A9Cb HeAb3s MOBTOPUTDH €1lje U eIle pa3 OIIblT, M3MEHNB yCAO-
B M YTOUHUB pPE3yAbTaThHI. Cucrema He sBASETCA BPI‘OAH‘{HOﬁ » He AeMOH-
CTpUpYyeT Ha TpaeKTOpuUM BCeX CBOUX cBoitcTB. U BMecTe ¢ TeM MBI AOAXHBI
OCMBICAUBATH, NIPOTHO3MPOBATh U MLAaHUPOBaTh CBOM AENCTBUS B 9TOM eAMH-
CTBEHHOM MUPE, B KOTOPOM KUBeM, 1 B €ANHCTBeHHOM JXU3HMU, HAXOANLIETCS
B HallleM PacropsKeHNN. 310 ﬁpocae‘r BBI3OB MHOTMM HayUHBIM AMCOMIIAM-
HaM. Oco3HaHue ero mMaciuTaboB u Cepre3HOCT Ha4aaoch B KOHLe XX Beka
¥ [TPOUCXOAMUT cenyac.
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B momnbiTKe MOHATH CUCTEMBI, 06AajalomIMe MepeurcAeHHbEIMU YepTaM,
B CHUHEpTeTUKe Pa3BUBAETCA B TEUEHME MOCACAHMX ACCATUACTMIA NApaduzma
caoxHocmu, VI Teopys caMOOPTaHM30BAHHOM KPUTHYHOCTH SBASETCS OAHOM
113 OCHOB DTONi Teopuy. YAMBUTEABHEIM OOpa3oM OHa AaeT CBO¥ rayGoxmit
Y OPUTMHAABHDIA B3IAAA Ha MHOTHE BaXKHbIe NPODAEMBL.

VI cusepreTyKa B 11€A0M, U TEOPUS CAMOOPTaHM30BAHHOM KPUTUIHOCTY
B YaCTHOCTU B TOit 4acCTy, KOTOpas CBA3aHa C COLMAABHBIMM CHUCTEMaMH, OT-
HOCATCS K TIOCTHEKAACCHUYECKOi Hayke. VIMEHHO ¢ Helt CBA3BIBAIOTCH HAAGXKAD!
Ha TTOHMMaHMe TeX CAOXKHBIX CHCTEM, OT KOTOPBIX 3aBMCHT Hallle HAcTOsLIee
u Gyaymee.

CTnnb, A3bIK, MaTtemaTuka

Mamemamuxa — amo Gorvue,
ueM HAYKA, 3MO — FIVIK.

H.Bop

. ECMb 3HAHUE O MUpe u ecmov
NOHUMAHUE Mupa, ¥ OHU OMHOCU-
MEABHO CAMOCIOSAMEALHDL.

. Kant

Mut HuMezo He xomum 3Hamb u 6ce
Xomum noHumambv.

A. DitHIITeNH

CuuepreTuka rpeacraBaset coDOo MEeXAUCLUIIAMHAPHBINA [10AX04, Ae-
Xaluit Ha nepecedenyyt cdep NpeAMETHOTO 3Hanus, pyaocodexoit pedaex-
CUM M MaTeMaTU4yeCKOro MoAeAupOBaHMsI. CMHEPI'ETMKﬁ TOBOPUT S3BIKOM
MareMaTHYeCcKuX MOAeAei. U ecan Mn B3TAAHYAM Ha TeOpMIO camMoopraHu-
30BaHHO KPUTHUYHOCTM KakK Ha KAKOYEBOM DAEMEHT HOBOI napaaurmel cu-
HepreTuku B ¢MAOC0¢CKOM KOHTEKCTE, TO eCTeCTBEHHO MOCMOTpPETh Ha Hee
" ¢ MaTeMaTU4ecKom CTOPOHBI.

Aaypear HoGeeBckoit IpeMuy 1 3aMedaTeAbHbli TIOMy ASPU3aTOp HayKu
C. Baitnfepr mucaa, 4To Kaxaas GopMyAa B KHUTE YMEHbLIAET YHCAO ee ame-
PUKaHCKMX ypTaTeAEi BABOE. Oqunp,Ho, uMes B BUAY TakOe I10AOXKeHue Ael,
Tlep Bax uckatouna sce GOPMyAbl, Kakue BOIMOXHO, U3 cBoeit Kayrn. OaHako
MHOTMe Belly [poile, TOYHee M IIOHATHee MoryT OBITH BBIPaXKEHBI SI3BIKOM
MaTeMaTuKy ([IOSTOMY TaKO A3BIK POAMACH M MOAYyYMA IIMPOKOE pacmpo-
CTpaHeHue B Tex obAacTsx, T4e CAOBECHOE OIMCaHMe OKa3bIBAeTCsl CAMIIIKOM
pacrnAbiBYaThIM M HEYETKUM MAU TAe TIPUXOAUTCS YTO-TO MaMepm).

Yurarean, KOTOpBIe AYMAIOT 1Ha4e, MOIyT C AETKOCTBIO NMPOIyCTUTh BTY
4acTs npeaycaosus 6es ymepGa AA5 TIOHMMaHMs AaabHeiiero. OcraabHHIM

Ral S20K
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MBI oripoGyeM BKpaTiie pacckasaTh, Kakas Xe MaTeMaryKa CTOUT 3a pastbl-
MM NapaaurMaMy CUHEePTEeTHKHU.

Tlep Bak OTMeuaeT, 4TO M3BECTHEIE HAM 3aKOHH MPUMPOABI MOTYT GLITh
BHITIMCAHBI Ha HECKOABKMX TETPaAHBIX aucTax. OAHaKO U3BAEYEHME CACACTBII
M3 HUX OTPeBOBAaA0 CO3AAHMS LIeABIX Pa3AEA0B HAYKH U HATIPSKEHHDbIX COB-
MECTHBIX YCUAMI MHOTUX TaAAHTAMBBIX AIOA€N B TeYeHMe BEKOB. Aas Toro
yTOGB! TOSCHUTDH M ITOKa3aTh UX AEVCTBME B MPOCTEMIUUX CUTyaumsx, [$33%07%%
TIpeAAO>KeHb! pasanuHse 6as06tte Modeau. OHy UTPAIOT OUEHB BAXHYIO POA,
AaBasi «[TOHMMaHMe» MHOTMX SABA€HMM U NPOLECCOB.

CaMO CAOBO «IIOHMMaHUE» B TOYHBIX HayKax 0BBIYHO O3HAYaeT BO3MOX-
HOCTB cBeCTU MpoBAeMy K Y4eMy-TO XOPOIIIO MCCAA0BaHHOMY, TIPOCTOMY, Oue-
BUAHOMY. DTO «OYeBIAHOE» ABANETCA OCHOBOM AASL MHTYMIIMM, TIO3BOAAIOLILTH
OLIEHMBATh MHOTOE ©e3 CAOXHBIX pac4eTos, BKCMepPUMEHTOB, crenuaAbHBIX
MUCCAGAOBAHUIA.

Umenro TIOBTOMY B ILIKOALHOM c])u:mxe yAeAsIeTCsl Takoe BHUMAHUE Ha-
KAOHHBIM ITAOCKOCTSM, MAEAABHBIM ra3aM, peocratam u auuzaM. Oun AaroT
npocTeie 06beKTh, HarasaAHbe obpa3sl, MOKa3bIBAKOT, Kak AeiicTByet QyHAa-
MEHTaAbHbBIE 3aKOHB! B npoc‘reﬁu.mx cuTyaumnsax, u yKa3blBaroT HarpaBA€HMS,
B KOTOPBIX CAEAYeT ABUIAThCA, paccMarpubas Gosee CAOXHbIe CyLHOCTY.

Eure Goaee BakHbl Takue OOBEKTH B «MSIKOM MOAGAUPOBAHMM», KO-
A2 GyHAAMEHTaAbHEIE 3aKOHBI, OTIPeAeASIOLIME ANHAMMKY UCCACAYSMBIX CH-
cTeM, Heu3BecTHsL. VIMEeHHO HOBTOMY B Takux 06AacTsx npeaaaraloT Gasosbie
MOA@AW, OMPAXAIoUHE MUNUYHbIE CROTICMEA BOALULUX KAACCO8 OTLEKTNOE U3y1ae-
Moit obaacmu.

Briaaomuitcs Matematuk, ¢usuk u ¢uaocod Aupu Ilyanxape, pas-
MBIIIASA HaA IMyTAMM pa3BUTUA Hay4YHOTI'O 3HaHMA, oﬁpa'rwl BHUMAaHue Ha TO,
YTO B HEKOTOPbIE MOMEHTHI Ka3aBIleecs TMPOCTHIM BADYT OKa3hlBaeTCs CAOXK-
HBIM M, HalIpOTUB, IIpK aHaAu3e CAOXHBIX cyu.mocreix BO3HMKaeT HOBa: Mpo-
croTa, Vian, B TepMuHax $uaocodpuy Hayky, Takye IOBOPOTEI OT MPOCTOTO
K CAOXKHOMY M OT CAOXKHOCTM K TpocroTe — TIpU3HaKK POXKAEHMS HOBOY
Hay4YHOM TTapaAuTIMBlL.

C BTOM TOUKM 3peHus B CMHEpPreTUKe MOJXHO BBIAEAUTD TPM ITapaaAuTrmbl
U TpY Kaacca 6a30BbIX MaTEMaTHHIECKMX MOARAEH. nepBax CBs3aHa C uccAeAo-
BaHMEM AMCCUIIATHBHBIX CTPYKTYp, BTOpas — C M3y4YeHuem AMHaMNYeCcKoro
Xaoca, TpeThsl, B pasBUTHE KOTOPOM BaXKHHI1 BKAaa BHecau maeu Tlepa Ba-
Ka ¥ ero koaJer, — C aHaAu30M caoxHoct. Kaxaas us nux norpefosasa
CBOEro MaTeMaTHU4Yeckoro A3biKa, TIOHATU, KOAMYECTBeHHBIX XapaKTepucTukK.
B KaXA0¥ U3 HUX 32AA10TCA CBOM BONPOCH! 00 McCAeAyeMBIX cucTeMax, U CBOV
CMBICA BKAAABIBAETCS B TEPMUH «TIOHMMaHMeE.

OcraHoBuMcs Ha 3T0M noapoGree. «[ToHuMaHMe», Aexalnee Ha MeXAUC-
LIUNAMHAPHOM YPOBHE, BO MHOTOM CBA3AHO C MAGAMY KaYeCTBEHHOTO aHaAu3a
OQUHAMUMECKUX CUCTHEM:

dz

Eg=f(z,t), F0) =3 0<t<oo. (1)
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Co spemen Vcaaka HpioTOHa TaKue MOA@AH, OTIMCHIBAIOLIME MBMEHEHUA
xapaktepucruk cucremsl &(t) = (21(8), za(t), ... Tp(t)) co Bpemenem t, cra-
{OBSITCS! OCHOBHBIM MHCTPYMEHTOM MaTeMaTH4eCKOTO MOAEAMpPOBaHUA. DTOT
SI3BIK UCTIOAB3YETCS, B 6OABIIMHCTBE (YHAAMEHTAaABHBIX TEOPUIL. Ha nem ¢op-
MyAMpYIOTCSL 3aKOHBI TIPMPOAB], B KOTOPhIX PacCMaTpyBaeTCA AMHAMMKA —
u3MeHeHHe BO BPEMEHN.

Lleabio aHaAu3a ypabHeHuit (1) ABAs€TCA MX MHTEIPUPOBaHME — HAXO-
KAEHMe B ABHOM MAM HEABHOM BUAE 3aBUCHUMOCTU T (t, Tp). Oanako kaacc
3ajad, B KOTOPEIX DTOT J14€aA MOXET ObITh AOCTUIHYT, O4eHb HEBeAMK.

[osTomy A. TTyankape npeAa0Xina COCPEAOTOYUTECA Ha TIOCTPOCHUY KA~
{eCmEeHHON MeopUY — NCCACAOBAHMY YCTAHOBUBILMXCSA PEXMMOB, MAY aCUMIT-
TOTHK, OTIMCHIBAIOIIMX MOBeAEHME U3yyaeMoro ofbexTa Ha Boasliyx speme-
Hax. ViMenHo Habop 3TMX acuMITOTHK B $a30BOM HPOCTPAHCTBE, HA3BAHHBIX
ammpaxmopamu (OT aHIAMICKOTO «to attract»), u OKa3aacs B LEHTpe BHM-
MaHMs MATeMATHKOB, a TI03Ke — QUIMKOB U MHKEHEPOB. 3aMeyaTeabHbIM
CBOJCTBOM MHOECTBA HEAVHEIHBIX CHCTeM ABASETCS TO, YTO AAS Pa3HBIX Ha-
4aABHBIX AaHHBIX g TpaekTopus F (t) mpy ¢ — 0O BHIXOAUT Ha OAHM M T€ XKe
aTTpaxTOpH (BOOBIIE TOBOPSI, B CUCTEME X MOXKET GBITh HECKOABKO). DTO rpo-
MaAlioe yIpOLIeHHe 10 CPaBHEHUIO C UCXOAHOV, HBIOTOHOBCKOJ [IOCTaHOBKOM
ripobaembl. Apyroe, He MeHee BaXHOe, yIPOILeHHe — AMHAMUIECKHX CUCTeM
suaa (1) moxer GbITh MHOIO, a THIIOB AaTTPAKTOPOB CyIECTBEHHO MeHblIe
(B 0AHOMEPHOM MPOCTPAHCTBE — TOABKO OCODBIE TOUKH, B ABYMEPHOM K HUM
A0BaBASIOTCS TIpeAeAbHbIe UMKADI).

C pasaudHbIX HaYaAbHBIX AaHHBIX &) (PUHAAAEXALIMX OAHOM 05AACTH
MPUTIKEHUsT) TIPOUCXOAUT BBIXOA HA OAMH aTTPAKTOP § (). Tosromy «to-
HUMaHMe» M3y4aeMOoil ANHAMMYECKOJ CUCTeMbl CBA3AHO C BhLACHEHMEM ee
aTTPaKTOpOB, O4EpuMBaHMEM MX ODAacTelt MPUTSKEHMS M aHaAu3OM TOro,
Kak MEHseTCS YMCAO Y THIT aTTPAKTOPOB [PU M3MEHEHUY NapaMeTpoB, ecan
TAKOBBIE BXOAAT B MCCABAYEMYIO CHCTeMy (Takue m3MeHeHys1 Gblay HasBambl
fudyprayuamu).

Ba30Bo¥t MOAEABIO, C KOTOPO# HauyaAoCh pasBUTHeE TaKOro 1oAx0Aa, cra-
Aa cuCTeMa ABYX aBTOHOMHBIX AudepeHLalbHbIX ypaBHeHMI, 3aBUCIIIMX
ot napamerpa A:
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B rakux cucteMax MOXeT OBITh TOABKO ABa TUIIA ATTPAKTOPOB (ycrosiuu-
was ocobas ToUKa U TIpeAeAbHBI 111KA). B mepsoM cayyae perieHue CTpeMuT-
ot k ocofoit Touke (z°,y*), cOOTBETCTBYIONEI! CTALOHAPHOMY, HE MEHsIO-
ICMYCs €O BpeMeneM, pexxumy. Bo BTOpoM — K HEKOTOPEIM IeprOANHeCcKuM
(pyuxigsim. Tem 1ie Metiee, MCCAAOBAHMS TAKUX CHCTEM OKa3aa0Ch AOCTaTOq
Ho, ofin HOCIPOKTL Teopuio KoaebaHuit, CHITPaBUIyI0 MPUHIMINAABHYIO
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poas B passutun PasOTEXHUKH 1 DAEKTPOHMKI, 4TOGBI Cyl.lleCTBEHHO npo-
ABUHYTH MaTeMaTUyecKkoe MoAeAupoBaHue B XuMUM ¥ OuoA0rMM.
Cuueprernxa B CBOell OCHOBe CBs3aHa C U3yueHueM npoueccos, pas-
BUBRAIOLIMXCA BO BpEMEHM uB npocrpancrae. IC3v78 TIpOLeCChl ONMCBIBAIOTCSA
Ha s3bIKe yPaBHEHMﬁ B YacCTHBIX ITPOM3BOAHBIX, LﬂMPOKMﬁ KAacc KOTOpPBIX,
OBBIYHO M BCTPEYAIOUIMIICH B IPUAOXKEHMSX, MOXKHO 3allUCaTh B BiAe

@ = Li+ f(@,f1), @70 =@, HI=0, 0<t<o, (@)

rae L — auneitHbIf uAy HeAuHelHp1 AuddepeHiabHbli oneparop, co-
Aep>Kalliii IPOM3EOAHBIE MO POCTPAHCTBEHHBIM [TepeMerbiM, a H — ore-
paTop, COOTBETCTBYIOIIU TPAHNYHBIM YCAOBUIM.

TToAOGHBI BMA MMEIOT YPaBHEHUS TMAPOAMHAMUKM, KBAHTOBOW Mexa-
HUKM, DAEKTPOAMHAMUKM, XMMUUecKoi KuHetnku. OHY ONMCHIBAIOT I10AS
U TIpOLeccH B CTAOMIHBIX cpeAax (0AHa u3 HauboAee MAOAOTBOPHBIX ab-
CTpakuuit B TIPMKAAAHON MaTeMaTuke). B Kaxaoi TOUKe MpOCTpaHCTBa 7
B MOMEHT BPEMEHH t 110CAe TOTO KaK 33AaHbl HayaAbHbIE ¥ TPaHUYHbBIE yCAO-
BUs, ypaBHeHue (3) A0AKHO OTPeAeAATh BCe KOMIIOHEHTB! BEKTOPa 4 (4 uncaa
B CAyuae ra3oBoit AMHAMMKM, 6 — B CAy4ae SAEKTPOAMHAMYKM).

OueBuAHO, MOAeAM B1Aa (3) ropa3ao caoXHee Moaeselt Buaa (1), noaro-
My BHOBb BO3HMKAET BOMPOC 00 yIpOLIEHMH STOH MOAEAHM, O €e KauecTseH-
HoMm aHaause. OanH U3 BrLAAIOIMXCH Pu3MKOB-TeopeTHKoB XX Bexa Puvapa
Deitiman moaarad, uro Gyaymas spa npobyXKAeHus 4eA0BeYeCKOro pasyma
Byaer CBsi3aHa C KaueCTBEHHHIM TOHMMaHMEeM TaKuX MOAeaeir, Ha KOTopoe
MbI Toxa He criocoBHbl. 10 ero MbicAM, KaueCTBeHHOe MOHUMaHMe 34eCh AaCT
SICHO TIPeACTABACHYE O THIIE PEILEHNs YPABHEHMS 1 CBA3AHHBIX C STUM (u-
auueckux a¢dekrax He3 HeMOCPeACTBRHHOTO PELLeHMs!, MO3BOANT OTKPBIBATH
HOBBI® SBAGHMA.

Uncaennoe pemieHne ¢yHAaMEHTaAbHBIX YPaBHEHMI1 AaeT MHOTO —
BO MHOXECTBE CAy4aeB MOAe3HO «3arAAHYTh B OTBET», AABAEMBbI KOMITbIOTe-
POM, TIpEKAE YeM VICKaTh APyTye PeIeris (ecau OHM 1I0CAe BTOTO OKaXKyTCs
Hy>XHsI). KOMIIBIOTEPHBI aHAAM3 MHOIOKPaTHO yBeANMA BO3SMOXKHOCTH VC-
caeaopateaert. OAHaKo U 3Aech eCThb CBOM cephesHsie ipobaembl. Komnbiore-
Pl MMEIOT 440 C KOHEUHbIM HabOPOM AMCKpeTHEIX BeanuyH. Pemenne anc-
KPEeTHOTO aHaJoTa ypapHenus (3) AeXuT B KOHEUHOMEPHOM IPOCTPAHCTBE,
MCXOAHOTO ypaBHeHus — B DeckOHeYHOMepHOM. DTO COBEpIIEHHO pa3Hble
0BBeKTHI, 1 MPUXOANTCA BBIOMPATh, KaKie CBOMCTBA HETIPePLIBHBIX ypaBHe-
HMIT AO/KHBI OTPAXKaTh UX AUCKPETHbIE aHAAOTH.

OGBIYHO cTyAeHTaM (paKyABTETOB PUKAAAHOM MaTeMaTUKU Ha MepBbIX
AeKLMAX OBBSCHSIOT, YTO LIeAbIO BRIYMCACHUIT ABASIOTCS He Y1CAQ, a TIOHMa-
nme. Ho 0aHMX BhIMMCAGHMIT A4S TIOHMMAHMsA, KaK NPaBUAO, HEAOCTATOYHO.
Kax >xe ynpowars MCXOAHbIE yPaBHEeHNs, YTODB! B KAKUX-TO KOHKPETHBIX CAy-
yasx A0BUTHCA HTOrO MOHMMAHWS, HAMTH OTOPHBIE TOYKM M Aaiee, TANASL
Ha BTU BEXM, IPOAOAKUTD MyTh?

Kaacenyeckuit crnocof, 110 KOTOPOMY MCCAeA0BaTeAM MAYT C Hadasa
XIX Bexa, COCTOUT B TOM, YTOOBI paccMaTpuBaTh Te CAyday, CUTyaLluu, mpyu-
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GAVOKeHMS, KOTAQ 9TU ypaBHEeHUs AuHelHbl. O CHX TIOp CTYAGHTOB-PUINKOB
M MaTeMaTMKOB B OCHOBHOM 3ToMy ¥ ydaT. OAMH 13 mpenojasaTeaesi Haspaa
YHUBEPCUTETCKMII KypC MaTeMaTHYeckoy PU3UKM «IIOBECTHIO O TPeX ypas-
HeHusx» (KoaeBaHmil CTPYHB Uy — Uzz = 0, TETLAONPOBOAHOCTU Ut = Ugg
u Aansaca Ugg + Uy = 0).

Ecau HeAMHENHOCTh MPMHLMIIMAABHA, TO MOXHO AENCTBOBATH Tak Xe,
Kak ¢ ypaBHeHueM (2), — u3yyaTb aTTPaKTOpPhl, OPUEHTUPYACh HA XOpOLIO
M3yHeHHbIE U MOHATbIE YacTHble caydau. OAMH M3 HUX — YPaBHEHMSA «peak-
uns —Ampﬂpyaux», BBEJeHHEIe B PaCCMOTpeHMe B 1950-x roaax BEIAQIOILIMMCS
maremaTukoM Azanom TeiopuHrom:

e = Dittzz + f(u, v, A),  w(z,0) = uo(z),
vy = Davgz + g, 9, A),  v(z, 0) = vo(z), 4)
0<t<oo, 0<z<l, ug(0,t) =uy(l,t) =v,(0,t) =vs(l,3) =0.

STy ypaBHeHU BOHMKAIOT B OTPOMHOM KOAMUECTBe 3aay OT Buoaormmu
A0 OM3MKM TBEPAOTO TeAa, OT XMMWYECKO KMHETUKM AO MICTOpuM, OT CO-
LMOAOTHY A0 MEAMLIMHEL Bo MHOXeCTBe CAyJaes aTTpakTopaMmy cucreMst (4)
SBASIIOTCS TIPOCTPAHCTBEHHO-HEOAHOPOAHBIE CTalMOHapHble (ug = vy = 0) pe-
wenus. VIx Haspaau cmay pHbIMU OUCC IMU CPYKMYPAMU, STODbI
TIOAYEPKHYTh POAb AMCCMIIATUBHBIX Tpoueccos (ampdysumm, Bi3koCTH, Tel-
AOTIPOBOAHOCTH) B BO3HMKHOBEHMM YIIOPAAOUEHHOCTH B TAaKMX CUCTeMaX. AT-
TPaKTOpaM B TaKMX YPaBHEHMsX MOIYT BbITb TakKe IepuoAndecKye perte-
HUs1 (OMMCHIBAIOLLME ABMMOBOAHOBIE MPOYECCHL) i XAOTHHIECKUE YCTaHOBBLIVECH
PeXuMBI (Tak HaspiBaeMbIN QUPGy3uoHHbILL XA0C).

PaauKaAbHOE yPOLIEHNe AOCTUIAeTCs, €CAU YAAETCS OT HECKOABKMX Tie-
pemeHHbIX (Hampumep, T u t) mepeiitu k ogno (§). Ilpocreiimmit npumep
AaeT Berymas BoAHa:

wz, t) =ul), E=z-—ct

B HEKOTOPBIX CAyYasX OHA TAKKe ABAJETCS aTTPaKTOPOM MCCAEAYeMOlt CucTe-
Mot VIHBIMM cAOBaMM, 3A€Ch yIIPOILEHMe AOCTUTaeTCs TeM, YTO MBI paccMar-
puBaeM He BeCh HaOOP BO3MOXHBIX PELIEHMIT TIPY PA3ANIHBIX AAHHBIX Ug(Z)
n ‘Uo(I), 2 acMMHTOTMKY, Ha2 KOTOpPYIO peleHne MOXeT BBIXOAUTH C pa3HbIX
Ha4yaAbHBIX AaHHBIX. N

Apyroit BapMaHT MOXXHO TIPOMAAIOCTPUPOBATh Ha KAACCHYECKO MOAean
TEIIAOBBIX CTPYKTYP, KOTOpas B TeYeHue MHOTUX AeT AeTalbHO 1ccaAea0Baaach
8 VITIM nm. M. B. Keagpima PAH, B Hayunoit mkoae C.IT. Kypaiomosa 9,

w=(wu), +%, B>1 0>0,

®)
uw(z,0) =u(z), t>0, -oco<z<O0

4) Pesmumbl ¢ 060cTpeHvem: 3aoniouus uaew // Moa pea. Il I Manureuroro. M.: ®uamatu, 2006.
312c.
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Oxa3aaock, uTo B ypasHeHun (5) acMMOTOTMKA OIPEAEAACTCs a6momo-
deAvHbimu (COXpaHSIOIIMMM CBOIO OPMY CO BpeMeHeM) pelleHusMu Brnaa

u(z, t) = g(t) - f€), & =z/p(t), (6)

rae g(t) XapakTepusyeT pOCT aMILAMTYAB! pelenys, @(t) — u3meHeHye ero
noaymmpunsl, f(§) — ¢opmy. Oxasasocs, uto 9TO pellteHyue pacreT B TaK
Ha3bIBAEMOM pexuMme ¢ 0focmpenuem — Bo3pactaer A0 BeckoHeYHOCTH 3a KO-
HeuHoe BpeMs ty. Takue peiuleHus, OMMUCHIBAIONINE YIOPIAOYEHHOCTE B CH-
CTeMax ¢ CMABHOM MOAOXMUTeABHOM OOpaTHOW CBA3KIO (LieTHbIe peakumu,
B3pBIBBI, HAYAaA0 OCBOEHUS HOBOW PKOAOTUYECKON HMIIN U T. A.), MOTYT BbITh
[POCTPaHCTBEHHO-A0KaAu30BanHbiMy Ipu 0 < ¢ < t7. B 3TOM cayyae ux Ha-
3BIBAIOT HECMAUUOHAPHBIMU QUCCUNAMUBHBIMU CIPYKMYpPAMUL.

Kak y6eauThCs, HapuMep, YTO MPOUCXOANT BHIXOA HA Takoe pelleHue?

OTHOpMMpYeM NoAyYeHHOe UMCAHHOE peleHne u(T, t) Ha ero MakCUMyM

T (t) = maxu(z, t)

" cpaBHUM rpaduKu GyHKImi f(x/o(g™(T)) u u(z, t)/T(t). Ecan paccrosuue
MeXAy STuMM QYHKIMSAMIU CTPEMUTCA K HYAIO, TO STO 1 DyAeT O3HauaTh, 4T
Npon30LIeA BEIXOA Ha aBTOMOAEAbHOe perlenne suaa (6)-

Haxkonen, B 1990-x rogax IosBMACS TPETHii Cocod yrpouaTs MOAAN
BuAa (3) (HapsAy ¢ AMHeapu3aLueil M HaXOXKAEHMEM aBTOMOAEABHBIX pelie-
Huit). Oka3aaock, 4TO Mpy ¢ — 00 AMHaMuKa pelienus u(z, t) onpeseasercs
KOHEYHOMEPHO# AMHAMMYECKOi CUCTeMOV U aarebpanyeckuMiu COOTHOIIIe-
HUAMM:

dy ”
T30, T=@vw), UED=F.

B Hawaae PasBUTHA CHMHEPIeTUKM BTO yTBEpXAEHME q)OpMyAMpOBaAOCb Kak
svideAetie napamenpos HOPAOKaA 8 X0de CAMOOP2AHU3AY U, TIOHUMAAOCH Ha PU3N-
4YECKOM YPOBHE CTPOTrOCTH ¥ 000CHOBAIBAAOCH C IIOMOLIBIO aCMMIITOTHYECKUX
MeToa0B. B 1990-X roaax 445 psAa UHTEPECHBIX HeAUHENHBIX YypaBHeHU! OHO
6BILI0 A ) B MEOpU UHEPUUBALHBIX M pasui.

D10 OyeHb BaXHO U, BEPOATHO, CO BpeMeHeM OyseT umerh Goapline
CAEACTBUSI, HAaTIpUMep, AAs YMCAEHHOIO aHaansa. B camoM geae, Ham He Ha-
AO aHaAu3MpOBaTh H360p HECKOABKMX YMCceA B KaXXA0M TOuKe MpOCTPaHCTBa,
a MO>XHO OTPaHMYNTHCSI M3YUEHUEM HECKOABKMX q)yHl(LlMﬂ, 3aBUCAIIUX TOAb~
KO OT BpemeHHO IepeMeHHOIT. DTo orpomHoe ympouenue! Ho aas Toro,
yTOOBI MM BOCIIOAB30BAaTHCS, HAAO HAYYMTHCS OIIPEAeASTh c])kaumm gn F.

ApyrumMu cA0BaMU, B XOA€ PasBUTHS BTOM apaAUrMbl CHEPIETHKY BbI-
SACHUAOCH, YTO CAOXHBIE CHMCTEMBbI, OITMCHIBAIOL}e TPOLIEeCCHl B HeAMHeMHBIX
cpedax, MOXHO TIOHATH Ha ropasao Boaee TIPOCTOM s13bIKe aTTpakTOpPOB, aBTO-
MOAEABHBIX pelLleHuit, KOHEYHOMEPHBIX AMHAMMYECKMX CUCTeM (O CpaBHe-
HUMIO ¢ TOpa3Ao 6oaee CAOXKHBIM TPAAMUMOHHBIM SI3BIKOM yPaBHEHMIA B UacT-
HBIX TIpOM3BOAHBIX). CAOXKHBI! 0OBEKT 0Ka3aAcs ropasAo Mpolle, YeM Ipea-
CTaBAfAOCH BHauale.
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B xoAe pasBuTMs BTOpOJi apagUrMbl — TEOPUM AUHAMMYECKOTO Xao-
a — IIPOM3OLLEA UHO! TIOBOPOT: KAACCHYECKMe, Ka3aa0Ch Gk, 4aBHO 1 XOpO-
110 M3yueHHble OGBEKTH M MOACAM TIPEACTAAU KaK ropa3p0 Goiee CAOXKHHE
U mapaaOKCaAbHbIe CyIJHOCTH, YeM O HIX AyMaAy paHbIle.

Wcaax HbiOTOH MpeKpacHO CO3HaBaA BAXHOCTh M3yueHMS AuHaMude-
cKux cucteM. B Te BpeMeHa B CUAY OTCYTCTBMs Hay4HBIX XYPHAAO0B U B LieAsX
3aKpenAeHys IPUOPUTETa MccaeoBaTeay MdpoBaay KpaTkyio Gpopmyau-
POBKY CBOETO pesyAbTaTa B BAE aHAarpaMMBI J PacCEAaAM KOAAEraM, 4TOGH
I0CA€ TOTO, KaK KTO-TO TMPUAET K TeM XKe BEIBOAAM, AOKa3hiBaTh CBOM IpHO-
puteT. EAMHCTBEHHEIT pesyasTaT, koTopsiit V. Heotou perya 3ammdposathb:
«[Toae3rio usynamp dugdeperyuarvHole YpasHeHus»,

1 AeIICTBMTEABHO, DTU yPaBHEHMS, AOCKOHAAbHO MCCACAOBABILNECH B Te-
genue nocaeanux 300 A€T, IBASIOTCA OCHOBHBIM MHCTPYMEHTOM AAA NPOTHO32
AVHAMUKHM, M3MEHEH T, PasBuTMs cyCTeM pasandHon npupoast. Tlocaeao-
sateab V. Heiotona, Isep Cumon Aanaac, xusimit 200 €T Ha3aa, B Hano-
AEOHOBCKYIO DIIOXY, CYMTaA, YTO C TIOMOIIBIO HTOTO MHCTPYMEHTa MOKHO KaK
YTOAHO AaA€KO 3arAsHYTh ¥ B OyAyInee, 1 B NpoLIACe.

TIpu s1om I1. C. Aanaac HESBHO NOAPa3yMeBa, YTO MOAODHLIE cucTe-
Mbi 06.124aI0T CBOVICTBOM YCMOUNUBOCHIH 11O OMHOWEHUI0 K HAUAALHBLM 0aHHDIM
u napamempam. PaccMOTpM ABa pelIeHMsT MCXOAHBIX YPABHeHMI, HauMHAIO-
[yecs B oueHs BAM3KIX HadaAbHbIX TOuKax, &'(t) u Z"(t):

d-" et =1 1/
L _f@h 0=

dt
df" P, . = iy
et fie"), "0 =20

Tycrs d(t) = ||E'(t) — " (¢)ll, d(0) = €. Beanuyna € XapakTepusyer Ty TOY-
HOCTB, € KOTOPO# M3MEpEeHO HaYaAbHOe COCTOSHME CHCTEMBI.

Aas AByx GeckoHedHO 6AM3KMX TpaeKTOPMI XapakTepHa SKCIOHEeHIM-
aAbHas 3aBUCUMOCTb BeanuuHb! d(t) or BpemeHu:

d(t) = e exp (A1),

A€ )\ HasbiBaeTcs AATTYHOBCKMM TIOKa3aTeAeM,

Ecan A < 0, TO cyucTema ycToiuMBa, U €CTh BCe BOZMOXHOCTM AAs MPO-
rHo3a. Tlycrs, Hanpumep, &"(t) — pesyastar Habawoaenus Gauskoit x Z'(f)
TPAeKTOpMY MAM MaTeMaTUNecKoro MoAeauposats. Toraa d(t) nokassisaet
MOTPeNIHOCTh, C KOTOPOJ Mbl CMOXEM CyAUTh O TPaeKTOpUM MCXOAHOM CU-
cremsr 3 (t), 3nas Z"(t). BeposATHO, IMEHHO TAaKyIO CUTYaLMIO 1 MMeA B BUAY
I1. C. Aanaac.

Ecan ke A > 0, AeA0 OBCTOUT COBEpIIEHHO MHaue — cyauts 06 Z'(f),
3nas Z "(t), MoxHO aumis A0 Tex nop, noka t K T = 1/X. ViusimMu caosamu,
cymectByet 20pusonm npozrosa T. Ho Hackoabko obiilesi 1 TUIMUHOM SBASETCS

Takas cuTyauua?
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Pabotst D. Aopennja, A.Piosas, @.TakeHca, uXx KoAJel, BhIIOAHEHHbIE
B 1960-1970-x roaax, 1OKa3aay, YTO MMEHHO CUCTEMbI C KOHEUYHBIM TOpU-
30HTOM MNPOrHO3a, ONMCBHIBAIOLINE AVHaAMUYeCKUI Xaoc, SBASIOTCH, CKopee
TIpaBUAOM, YeM MCKAIOYEHUEM.

VX aTTpaKTOphl YacTO IPeACTaBAAIOT COOOM CAOXHEIE reoMeTpuieckue
ofsexTHI, 0bAazatoIVe MaciTabHOM MHBAPMAHTHOCTSIO (ppakTaasn). VIx ya-
ctu B $a30BOM MPOCTPAHCTBE TMOAOGHH LeA0My, B UeM MOXHO yGeamTbest
npu cooTBeTcTByIOMEM MaciuTabuposanuy. Kak jxe KoAuuecTseHHO Xapax-
Tepu3oBaTh Takue 00beKTHI? U YTO 03HaYaeT «MOHMMaHMe» TaKuX cucrem?

PaBots (paniysckoro Maremaruka Benya Mangeasbpora noxasaan,
9TO (ppaKTazbl ABASIOTCH MIMPOKO PACIIPOCTPAHEHHBIMY OOBEKTaMM B CAMBIX
pastsix 0BaacTax — OT reorpadmu U acTpOOU3MKM A0 PUIMOAOTUY U TICH-
XOAOTUM BOCTIPUATHA.

KoauuecTseRHbie XapaKTEPUCTUKY TOA0BHBIX CyIIHOCTe ! G611 BBEACHE!
nasecTHRIM MartemaTukoMm ®. Xaycaoppom emje B Hasaze XX Beka. K xoHuy
CTOAETUA TaKMX «cbpanaszﬂux pa3MepHocreﬁ» CTaA0 O4YeHb MHOTO. OAHaKO
Aas GoapMHCTBa BPAKTAAOB BIIOAHE AOCTATOMHO pasmepocmu nodobus ds,
onpeeAseMoil OYeHb IPOCTO: U3yYaeMoe MHOXECTBO IIOKPHIBAIOT OAMHAKO-
BHIMH LIapaMM AMaMeTpa €, 3aTeM MOACYMTHIBAIOT MMHIMAABHOR YMCAO IIa-
poB, HeoOx0auMBIX A4s 3TOTO, N (€). AAst € AMHUIHOTO OTpe3Ka N =¢7,
AAR KBaApaTa ¢ eAMHu4Hoit croporoit N (€) = €72, a a5 KyBa c eAMHUYHBIM
pebpom N (g) = €72, VimenHo noxasateas crerieny B 3asucumoctu N ot 1/e
M MOXHO paccMaTpMBaTh B KauecTse pasMepHOCTM. Jasee OCyllecTBARETCA
TpeAeAbHEI Nepexos

ds = — il:!{} log, N(g). )

PasmepHocTs moaobus kaaccuyeckux ¢ppaxrasos — KaHroposa MHOXe-
crBa, octposa Koxa, koBpa CepIiMHCKOTO — HETPYAHO MOCUMUTATS C IIOMOLIBIO
bopmyast (7). OAHAKO A4Sl YACAEHHOTO aHAaAM3a CAOXKHBIX (PPaKTal0B IpU-
XOAMTCS BBOAUTH APYTHE XapaKTepUCTUKM.

BTOpast KAKOUEBas BeAMHIMHA — PASMEPHOCHTD BAOXKEHUR — CBSA3AHA C IOTIBIT-
KOit pa3oBpaThCs, CKOABKO CyIIIeCTBEHHBIX IepeMeHHBIX (TapaMeTpoB TIOPAAKa)
ONpeaeAsTiOT AMHAMMKY M3ydaeMsiX pouieccos. Ecau perteHue ypasHeHus

1/ -
a=.f(5), £=(z1,22...2N)
npu t — 00 MOXHO NpEACTaBuTS Kak T = G (7, 2), rae

g _ L -
—= =@ T=@uv---%).
dt

Z=h@), Z= (21,22 Vs ZN—p) ’
TO Beauumuy p B Qopmyase (8) Ha3BIBAIOT Pa3MEPHOCTHIO BaoXeHus. Ona
MOKa3bIBAET Pa3MEepPHOCTh TOro (pasoBoro MPOCTPAHCTBA, B KOTOPOE MOX-
HO «BAOXMTB» McCaeAyeMblit aTTpaktop. [o 37Ol BeaMuMHe MOXHO CYAUTD
O TOM, HACKOABKO CAOXKEH OOBEKT, C KOTOPHIM MBI MMEEM AeA0.

®)
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/ISTYHOBCKMIA TIOKa3aTeAh — OAHA U3 KAIOYEBbIX XapaKTEPUCTHK CUCTEM
C AMHaMMYECKIM Xa0COM — MMeeT U MIPSAMOe OTHOLIeHe K MOHUTOpuHIY. OH
TIOKa3bIBaeT, Kak 4acTo HaAO0 U3MEPATH COCTOAHME CHCTeMbI, 4TOOBI aAeKBaTHO
CYAMTH O €€ TOBeACHUM.

XaoTuueckue aTTPaKTOPH! OKa3aAMCh BECbMa CAOXHBIM 0OBEKTOM, KOTO-
Phift AOCTATOYHO TPYAHO ¥ TPEACTaBUTh, M OXapaKTepu3oBaTh. XaoTHIeCKue
aTTPaKTOphl YK€ B TPEXMEPHOM TIPOCTPAHCTBE BHITASAAT BeCbMa IPUYYAAMBO.
OAHaKO TOHMMAaHME TOro, KaK OHM BO3HMKAIOT, KaKyue I10CAeA0BaTeAbHOCTH
6udypkaLmit BeAYT K Xa0Cy, OKa3aA0Ch CBA3AHO C OYeHb TIPOCTHIMM TIO BUAY
MOAEASIMY — OAHOMEPHBIMM ¥ AByMEPHEIMY OTOGPaXeHUAMH, 3aBUCALINMY
OT mapameTpa:

Tnyr=f @n ) ©)

OaHOMEPHEIE AMHEHbIE OTOBPaXXeHMs TaKOTO TUIIA TPUBOAAT K M3BECT-
HbIM CO BpeMeHN AHTHYHOCTU apuMeTHHECKOl 1 TeOMETPUIECKON Iporpec-
cun. ABymepHoe auHeiHOe oTobpaxenue

Tnt1 = Yn,
Yn+1 = Tn +Yn

MOPO3KA2eT MOCAeAOBaTeAbHOCTh uncea Pubonauwun 11,2 3,58 13.)—
BUAUMO, TIEPBYIO MaTeMaTU4eCKyl0 MOAeAb AUHAMMUKA. Hpo('reitmue HeAu-
HeliHble MoAeau BuAa (9) (Hampumep, AoTHCTHYECKOe OTODpakeHne Tniy =
= pzn (1 = ,)) MoOryr 064asaTh YAMBMTEABHO CAOXHBIMM M MHTEPECHBIMM
cBoricTBaMu. VIX u3ydeHue OKa3aA0Ch B LIEHTPe BHMMaHNs MPUKAAAHON Ma-
TeMaTuky B KoHue XX sexa.

OKBBMOCB, YTO AASL STOM TIapaaurmbl CMHEPTETUKN MIMEHHO 513BIK OTOO-
paxeHuit ABASeTCS HanGosee YAOOHBIM M COAGPIKATeABHBIM.

Passutne Teopuu AVHaMUYeCKOIO Xaoca O4YeHb CyLIeCTBeHHO IMOBAMAAO
Ha MHOTME HaydHble AMCLMIIAVHBI — MaTeMaTuKy, Gu3MKy, OTIacTi XUMHIO,
DKOHOMMKY, 61oaormio. OHO M3MEHMAO B3TASLA Ha MIP, OUEPTHMB IpeAeAbl
HaIIUX BO3MOXXHOCTEN B c(l)epe npomoaa, a cleaoBaTeabHO, M ynpaMeHm{.
HecMOTpst Ha MHOXECTBO OTKPHITHIX BONPOCOB 3TO¥t 0BAacTh uaen u mMoze-
AM TEOPUM AMHAMUYECKOTO Xa0Ca YXKe HalLAM NPUAOKEHUA B MEANIIMHCKON
AMarHOCTHKe, 3alluTe MHPOPMALIUY, TEAEKOMMYHMKALIMAX, B CUCTEMaxX MO-
HUTOPUHIA, B CTPATErMYECKOM TIAAHUPOBAHMM.

3aecy BMAMMan TpocTOTa ObGepHyAack HOABLION CAOXKHOCTBIO, OAHAKO
passuTue STOM napaaurMsl CUHepreTUKu TIIpUBEAO K penomouvm B oBaactu
MPOTHO3a — OAHOM M3 BaXKHEHIMX chep AeATeABHOCTH.

U, HakoHew, TPeThA MapaiurMa CMHEpPTeTHKY, CBA3aHHAs C TeOpuest ca-
MOOPTaHM30BaHHOM KPUTUYHOCTY, KOTOPas CaMbIM aKTMBHBIM 00pa3oM pas-
BUBaeTCs ceyiyac, — BHOBb TOBOPOT OT CAOXHOCTU K MPOCTOTE, CBOJ CTUAD,
MaTeMaTyuKa U S3bIK.

TIpotea1iee CToAeTHE IO TIPaBy MOXHO Ha3BaTh HE TOABKO BEKOM aTtoMa
MAM KOCMOCA, HO ¥ BEKOM CHCTeMHOTO aHaau3a. B XIX sexe B nenTpe Bumma-
HUS yueHbIX OhLAN OTAeAbHbIE OTBEKTH, MHXEHEPOB — KOHKPETHbIE 00pasLibl
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TexHuyeckux ycrpoiicts. Bo BTopoit noaosune XX Beka CTaa0 MOHSATHO, YTO
BO MHOXECTBE CAy4yaeB NPMHUMIMAABHYIO POAb UTPAIOT CBA3M MEXAY 00b-
exTaMy, 1ieaoe, a He ero Jacru.

D10 U3MEHEeHNE TIPUOPUTETOB U TIpUBEAO B 1970-X roAax K POKAEHUIO
CUHEePTeTUKHA. MH)KEHepBM ¥ pYKOBOAUTEASAM TOXe CTaA0 SICHO, YTO CIAOIIhL
¥ psSIAOM OCHOBHBIE YCUAUSA AO/AXHbI BKAAABIBATHCS HE B OTA€AbHBIE 0OBeKTH
1 TeXHOAOTUM, a B CHCTEMbI. Waer an peus O pasBUTUM TOpPOAOB, BOOpPYXKe-
HUIA, o6 uﬂ¢pacrpykrypax, TEAEKOMMYHMKaLMAX MAYM MHHOBALMAX, MMEHHO
cucreMa MOXeT INMpUAaTh KaXAoMy M3 DAE€MEHTOB HOBBINI CMBICA U Kapaun-
HaAbHO TOBBICUTH Bq)q)EKTMBHOCTb Y HaAEXHOCTb Ka’KAOIO M3 9AeMEeHTOB.

TTepBslif OYEBMAHBI KOAMYECTBEHHDIN BOIIPOC OTHOCHTEABHO CUCTEMBI
COCTOMT B CPaBHUTEABHOM aHaAu3e pa3MepoB ee 31eMeHTOB. VI yxe Ha 3ToM
JTare BO3HMKaeT MHOTO npoﬁneM.

TLAOTHOCTh BEPOATHOCTH U(T) AAS BEAWUH, XapaKTePU3YIOIIMX OTPOM-
HOe MHOXXeCTBO CHUCTEM, OIMUCHIBAETCS pacnpejeleHneM I‘aycca

i) e (10)

LAe M — MaTeMaTH4ecKoe OXUAAHME, 0° — AUCTIEPCUS PaccMaTpUBaeMOii
peavaunst. OBaacTh TPUMEHEHMS BTOTO 3aKOHa oyeHb Beauka. Hanpumep,
¢usMyecKMe M VHBIE XapaKTePUCTUKU AI0ACH, KaK YTBEPXKAAIOT MCHXOAOINM
u ¢usmoaoru, pacnpeaesess umenHo no Tayccy.

TMpuHUMIMaasHO 0COBEHHOCTBIO pacripejeserus (10) sBaseTcs odeHb
BricTpoe ybbiBaHMe IAOTHOCTH TO Mepe yAaaems z or m. Tak, ua pac-
CTOSHMM MeHee 30 OT MaTeMaTMUecKOro OXuAauus okassisaiotca 99,7 %
Beex coBmITHIL, a Ha 50 u Goaee OT Hero OTKAOHseTcs MeHee 1 cobBerrms
Ha Muaavon. Takum 0Bpa3oM, MOXHO rperedpeunb BePOSTHOCTHIO KPYIIHBIX,
HO 4pe3BblYaifHO PEAKMX COBBITMN, MAM, KakK TOBOPAT, MOXHO «OTpe3aTh»
XBOCT paciipeAeseHmsl.

OaHaKO OKa3aA0Ch, YTO BO MHOKECTBE BaXKHBIX M MHTEPECHBIX CAydaes
AAS BeAUYUVHBE! SAEMEHTOB, COCTaBASIOIIMX CUCTeMY, MMeEeT MECTo COBCeM
Apyrie — cmenetitvie pacnpederenus

u(z)~z ", (11)

VIx otanumteasHask OCODEHHOCTh — OMCYMCMEUe XapaKmepHoo pasmepa.
VIMEHHO OHYM TUIMYHBI AAS TAKUX MacIITabHO-MHBAPMAHTHLIX MHOXECTB,
xak ¢pakrass. BesnakazaHHO OTpe3aTh XBOCT pacrpeseseHus (11) weap-
351, TIOCKOABKY M3-32 MEAAEHHOTO yOBIBAHMS TIAOTHOCTU KPYTIHbie COOBITIS
OKa3BIBAIOTCS HEAQCTAaTOMHO PEAKM, YTOOBI MX BEPOSTHOCTHIO MOXHO 5blA0
npenebpeds. HenpeneOpexxumo Maaast BePOSITHOCTh YPE3BbiYaiHO KPYITHBIX
coBrrTuit 06ycAaBAMBaeTCS HECKOHEUHOCThIO MOMEHTOB BeANYMHBI T AOCTa-
TOYHO BBICOKOTO TOpsiaka (T — 1 u Beitue). BaxxnHeniunmMu 13 HUX ABAAIOTCH
TIepBhIii U BTOPOJ MOMEHTHI.

Tpu 7 < 3 gas pacnpeseaenus (11) GeckoHeuHa AVCHIEPCHs, T. €. HE MMe-
€T CMbICAA TBITAaThCS XapaKTepM30BaTh OTKAOHEHME 3HA4YeHMil CAydaiHO
BEAVUMHB! OT ee MaTeMaTMYeCcKOro OXMAaHMs. A Tpyu 7 < 2 OecKOHEUHBIM
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CTaHOBMTCS U CAMO MaTeMaTU4Yeckoe OXMAAHHE. B sTOM caydae cyMmma 3HAYEeHUM
CAYaITHON BeAVMHE B HEKOTOPOJt BHIGOPKE OKA3bIBAETCA CPABHIMMA C Hauboab-
umM U3 Hux. B pesyasTare obe XapakTepUCTUKKA GHCTPO u HeOfPaHMqEHHO
yBEAMYMBAIOTCS 10 Mepe pocTa oGpeMa BHIGOPKM, YTO AAET XapaKTepHbii
npumep AHTMUHTYUTUBHOTO TI0BeAeHM S Macunaﬁﬂo-uﬂnapuaﬂmmx CUCTEM.

CrenenHsie pacnipeAeaeHus TpeBy1OT BHGOPOK OueHb 6oapmioro obsema
AA51 TIOCTPOEHUS DMINPUIECKUX aHaAOTOB [LAOTHOCTY BEPOATHOCTU C yAoBAae-
TBOPUTEAbHBIM xauecrsoMm. Takue BHGOPKM AOCTYITHBI, KaK npasuao, TOABKO
Ip¥ KOMIIBIOTEPHOM DKCIIePUMEHTE, HO He nIpu HabAIOAEHUN 32 peaabHBIMU
cucremamu. TIosTomy Aas 06paBOTKM AaHHBIX HaBAI0ACHMT OOBIIHO MCTIOAD-
3YIOT 3ABUCUMOCHIN «paHz—pa3Mep», KOTOpbIe B CAydae paclpeAeAeHIst (11)
TaKXe UMEIOT CTEIeHHOM BUA

z(r)~r", 1ae y(r-1)=1

TTog panroM 7 BEHIOOPOYHOTO 3HAYEHMsS [OHMMAETCH €r0 HOMEp B BBIGOP-
Ke, yrIOp;A04eHHOV TIO yORIBaHUIO BeauunHEL T1py 9TOM HyMeparus Hawu-
HAeTCS C HEKOTOPOJ BEAMYMHEL Ty (BBICTYTIaeT Kak YAOGHBI MOATOHOIHBI
flapaMeTp), Ha3blBaeMOJt BEANUMHOM Paz06020 UCKAKEHUS W YUUTBIBAIOLLEN
BO3MOXKHOE HeCTereHHOe MMoBeAeH)e MAOTHOCTU TIpU o4eHb GOABIIMX &.

[ocae pabot B. Manaeas6poTa CTas0 O4EBHUAHO, HTO HALI MUP TT0A0H dpak-
Ta/0B M CHCTeM, AAsl KOTOPBIX XapaKTepHbl CTEIIeHHbIe PacripeAeeHIs, OAHAKO
0OCTaBaA0Ch HESCHO, OTKyAa 6epy'rcx TakKue CTPyKTypBl BO MHOXeCTBE CAy4aes.
TIpuMeps! cuCTeM, AAsl KOTOPHIX XapaKTepHb! CTel 3aKOHBI, IIO! 0T
puc. I1.1 1 [1.2. Ho KakoB MeXaHM3M BOSHMKHOBEHMS TaKMX cucrem?

Cnpaaemusocm Paau caeayer OTMETUTD, YTO AAS MHOIMX q)HBM‘XECKMX
CUCTEM BBISIBASAMICH HEyCTOl?I‘-lMBOCl’M, KOTOpbi€ IIPMBOAMIAM K TaKuM reo-
MEeTpHYEeCKMM 00BeKTaM, — MOoAeAb poGosT AMBAEKTPUKOB MAN arperauusy,
orpanmuennas ancdysmeir. TunmyHas cxema AAs OCAEAHETO Kaacca MoAe-
A€l cocTosiaa B TOM, YTO MaAbleé 4aCTUIIkl BellecTsa 6Ay>x.4310'r B ITPOCTpaH-
CrBe U Aaaee TIPM/XMHBIOT K MOBEPXHOCTH C BepOﬂTHOCTth, 3aBUCSIIEN OT ee
AOKaAbHBIX cBoycTB. OAHAKO Takue MeXaHM3MBI paﬁoram AMIIB IIpYM OIpe-
AE/EeHHBIX 3HaYeHUsIX I1apaMeTpoB CHUCTEMBl, AOCTV>KEeHMEe KOTOPbIX OOBIKHO-
BEHHO ITPOMCXOAUT B pesyapTaTe ux HEHPEPHBHOFO MOHOTOHHOTO M3MEHEeHM .
T e. B TOi 0BAACTH 3HAYEHUI [1APaMETPOB, TAE HaBAIOAAETCH MHTEpeCHOoe 110~
BeAeHMe, CCTEMa TIPOBOAMT BeCbMa HE3HAYMTEABHYIO AOAI0 BpEMeHM. Adb-
TePHATUBOM JBAAETCS MCKYCCTBEHHAst TIOACTPOJiKa MapaMeTpOB, OAHAKO OHa
He MMeeT MecTa B CUTyaly ODIIEro MOAOXKEeHMs, TaK KaK BO3SMOXHA AMILb
B AabopaTopuu, HO He B IIPMPOAE.

Vitax, GHAO TOHATO, UTO AAs (OPMMPOBAHMS TAKMX MacUITaOHO-MH-
BapUaHTHBIX 0OBEKTOB CyLIEeCTBEHEH M 3AeMeHT CAYy4atHOCTH (npmmna~
HMe YaCTHLI K TOBEPXHOCTH, BEPOATHOCTHOE paciipeaeaeHye pecypea i T. 4.),
u DAEMEeHT BEKOHOMEPHOﬁ AVMHaMMKHA, «HAKOIIAEHMA» pe3yAbTaToB cay'{aix-
HBIX BO3aeiicTBuit. VI (ppakTasbHas CTPYKTypa, CTereHHOe pacripeAeieHye
pa3mepoB of'beKTOB, C BTUX TIO3ULMHA, SBASIOTCA pesyarTaToMm AOCTaTOYHO
AAUTEABHON DBOAXOLIMUA.

Rak GI86

Ll
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X0 o o Mocksa
© Canxm-ITemep6ype

10 100 1000 10800 .

Puc. M.1. Ynucno muTeneir HaceneHHbIx NyHKTos Poceuu. Mpu ro = 15w 7= 1,88
onuceLIBaeTes casilwe 42 Thic. 06LEKTOB NPY BLINAAAIOWMX CTOAKUAX. (10 A8HHBIM
nepenuck Hacenenus 2002 roga

x(r) ExxonMobil
General Electric
o Microsoft

100

100 1000

Puc. M.2. PoiHoYHaR # mupa, $ mMnpa. Mpu ro = 28
W T = 2,05 onuceisaetcs 871 Komnaum npw Tpex BoinaBwux. 1o JaHHLIM PeATUHTa
Global-2000 sypHrana Forbes 3a 2006 roa

EcTh ¥ Apyras BO3MOXHOCTD, CBA3aHHAs C POCTOM IOPOAOB, pa3BUTHEM
KPYTHENIIMX KOMITaHMIi, PaCrpOCTPaHeHieM KOMITBIOTEPHBIX BUPYCOB. 3TOT
KAACC MOAEAEI MOXHO Ha3BaTh MOAGAAMM KOHKYPeHUUY 3a Pecypc, a HEYCTOM-
YMBOCTH OXapaKTepu30BaTh IOTOBOPKOM «Ha AEHBTY AeHbra Gexxut». Tumanast
cXema 34ech TaKoBa: eCTb ODIIMIt MPUPOCT pecypca, KOTOPHIN AEAUTCH MEX-
Ay CyLUeCTBYOIMMY OGBEKTaMM PONOPLMOHAABHO UX pasMepam (anbo —
€ MaAoil BEPOATHOCTHIO — IOPOXAAET HOBBe OOHEKTH, Aaee BKAKOYAIoLm-
ecs B Gopby 3a pecypc). Ilpu 310M 3a4a4a mepecraeT ObITh A0OKAABHOM —
KaXA0My 00beKTy A0AXHA OmITh 4oCTynHa MHGOpManusi O COCTOSAHUM Lie-
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20710, YTOOBl MCUMCAUTH CBOIO A0AI0 Pecypca, 3aT0 MaTeMaruyeckas MoAean
0Ka3bIBaeTCA AMHEHHOM M AOCTATOYHO npocroit5).

OnucaHHble MeXaHM3Mbl BO3HMKHOBEHIMS MacuITabHO-MHBAPUAHTHBIX
CBOVICTB MPEANOAAraioT AnBO UCKYCCTBEHHYIO TIOACTPOVIKY ITapaMeTpOB CHCTEMBI,
B0 ee U3HaYaAbHYIO LIEAOCTHOCTh, TPUPOAA KOTOPOU TIPY STOM OCTAeTCst BhIHe-
cenHOM 3a ckoBKu paccMoTpenust. TTooToMy Kak Gbr iy GblaM DTU MeXaHM3MbI
MHTepecHb! C MATEMaTUYECKO TOYKM 3PeHsl, OHM HE MOTYT MOAHOCTLIO yAOBA€-
TBOpUTb (pM3UKA, KOTOPOMY XOTeAoCh Obl MOHMMATh, KTO M KakuM obpazom
[OACTpauBaET MTapaMeTph CHCTEMbI, KaK OHa IPUOBpeTaeT LeAOCTHEIE CBOTICTBA.

W 3a€ch KOHLETILMSI CAMOOPTaHM30BAHHOM KPUTUYHOCTU OKa3aAach yAu-
BUTEABHO YAQUHON ¥ CBOEBPEMEHHOI. Ee MOXHO CpaBHMTH C TOJ HacTbio,
HaAyaMe KOTOpOit 1 TIO3BOAMAO HAYATh CKAAABIBATH «11a3A» GOABIION YacTy
TOTO, YTO CBA3AHO CO CAOXKHOCTHIO.

B paMKax 3TOJ TEOPHI MMEET MECTO LIeAOCTHO., MaCIITabHO-HHBAPHAHT-
HOe roBeAeHMe, IIPY KOTOPOM OAHM 1 Te 5Ke TpaB1uAa ONPeAeAsIOT AMHAMUKY
CMCTeMBbI KaK Ha OueHb MaAbIX, TAK ¥ Ha OdeHs GOAbIIMX MaciuTabax.

Ha KaKoM 3Ke sI3bike TOBOPMTh O TaKMX cucteMax? MoaeAnpoBaHie BO3HUK-
HOBeHus (ppaKTaAOB SABALETCA OUEHb «HeyAO0DHOI» 3ajaueit A4sl OMMCAHMs B
pamkax AndpepeHIMaibHbIX yPaBHE NI, KOTOpble He TO3BOASIOT yUMThIBaTh
LIYMOBYIO KOMIIOHEHTY, CyIECTBEHHYIO A2 3Tux npoueccos. Kpome rtoro,
MHOKECTBO ppaKTaAoB He onucsiaeTes AnddeperuypyeMbiMit Gy HKIMIL.

[To3TOMy 1 CxeMa OIMCAHMs, U CaM SA3bIK B HTOV Mapaaurme TpUHIN-
NMaAbHO OTAMYAETCs OT TOTO, YTO UCHOAB30BAAOCH B CHHEPTETHKE paHblUe.
Modeav xyuu necka — ©a3oBas MOAGAb TEOPUM CaMONOPTAHM30BAHHON Kpy-
TUYHOCTH, KOTOPOI! 1 TIOCBAIIEHa TIOYTH BCA BTa KHy. 8, — CPOpMyANpoBaHa
Ha S3bIKE KACMOUHDLIX A6momamos. Taxk HasBIBAIOT CHCTEMBI, OMMChIBAIOLINE
pa3sBUTHE TIPOLIECCOB BO BPeMEHU ¥ mpocTpancTse. B oTanune ot ypasHenni
B YaCTHBIX MPOM3BOAHBIX, 3A€Ch AMICKPETHBIMM ABASIOTCA ¥ MPOCTPAHCTBEH-
Hble, ¥ BpeMeHHbIe KOOpAMHaThl. KpoMe TOro, cocTosiime KaXAou AueiK-
KAETKY XapaKTepu3yeTcs YMCAOM M3 AMCKPETHOro Habopa.

C 04HOIt CTOPOHBI, MHOTHE CITeNMAaAUCThl O NMPUKAAAHON MaTemMaTi-
Ke OTHOCATCA K TOAODHBIM MOAEASM C NpeaybexaenmeM, Kak K «MCIOp-
YEeHHBIM Pa3HOCTHBIM CXeMaM» (KOTOpble TPaAMLMOHHO MCIIOAL3YIOTCS A4S
YYICAGHHOTO aHaAM3a ypaBHEHM B YACTHBIX POu3BoAHbIX). C ApyToii cTopo-
Hbl, CO BpeMeHM pabot Ax. Heitmana u H. Bunepa 8 1940-x n Ax. Kousest
5 1970-X rogax CTaA0 SCHO, YTO DTOT A3BIK OUEHDb YA0DeH 4451 MOACAMPOBAHILA
MHOTMX CAOKHBIX ABAEHMI (OT CAaMOBOCIIPOM3BOACTBA AO DBOAIOLMM U Cep-
AEUHBIX apUTMUIL). MAeaABHEIM OH OKa3aACs 1 A4Sl OMMCARNA KPUTHHECKUIT
sisaenuit. Koab ckOpo MaciurabHO-MHBapUaHTHBIE CHCTEMBI YCTPOEHb! OAuHa-
KOBO Ha BCEX yPOBHSX OpraHu3aly, He MMeeT IPMHLMIMAABHOTO 3HaYeHNS,
KaK MX OTMCHIBATh Ha CAMOM HVUKHeM yposHe. VM ymecTHO BbOMPpaTh Omuca-
HME MaKCUMAaAbHO HPOCTOe U YA0OHOe A4 KOMITBIOTEPHOM peaausaruut.

5 Moanazos A. B. 3akoH Liunda u mogenu Pt 0 pocta // B
ecrectoaHanuu / Moapea. . T, M: s hom /URSS, 2013, C. 229-256.
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Mogaeab Kyum Iecka, ¢ KOTOpOIl HauaAach TEOPMsI CaMOOPraHM30BaH-
HOI KPUTHUYHOCTH, POPMYAMPYETCS KaK AByMEpHBIii KACTOUHBI aBTOMAT.
WUmeetcst penretka pasmepamu L x L, B sueifkax KOTOPOil MOXKET HAXOAUTD-
Cs1 HEKOTOPBII AMCKPETHBI PeCypc, 110 TPaAMLIMU UMEHYeMBIIT HeCuMHKaMM.
Slueriky, copepxamue 1, 2, 3 11 4 MeCcYMHKI, CYUTAIOTCA YCTONIMBBIMM, @ Doaee
4 — ueycroiraussiMy. HeycToitunseie syeiiku ONMpOKMABIBAIOTCS, [1epeAaBas
4 IeCYMHKM CBOMM COCEAKAM — AYEiTKaM, MMEIOLIMM C HUMIT OBIIYI0 CTOPOHY
(B cayyae sraeex, HaXOAMIIMXCS Ha KPal) PeLIeTKy, IIPOMCXOAUT IIoTepsl Tiec-
YUHOK, IIEPeAaHHEIX 3a Kpait). BapuaHT MoAean Kyuut I1ecka, peAAOXKeHHbIV
I1. Bakom, Y. Tanrom u K. Busenpeapaom (BTB), paccMaTpupaemblii B KHuUre,
peAroAaraeT CTpOro AeTepMUHMPOBAHHYIO IepeAady MeCcYMHOK — IO 0A-
HOM Kaxkao0i1 coceake. O4HAKO MMEeTCs M CTOXACTUYECKUI BapUAHT MOAEAM,
npeaaoxennsiit C. ManHa, B KOTOPOM Kaxaast epeAasaemas Mecu4uHKa Bbl-
GupaeT coceaKy cAydaitHbIM 00pa3oM.

Tlepeaaua mecyMHOK B ApYTHe AUEIKM MOXET HapyllaTb MX yCTOM4YI-
BOCTb ¥ BBI3bIBATh LIETIHYIO peakLMIiO ONpOKuAbiBaHiit. Jo Tex nop, moxa
B CHCTEMe MMEIOTCS HEYCTOIMYMBLIE SIYQITKM, FOBOPAT, 4T0 uAeT Aasuna. Koraa
OHa 3aBepILaeTCst, CAyJaitHpiM 0Bpa3oM BrOMpaeTcs sueika 1 B Hee 200aBAs-
eTCsl IecYMHKa, KOTOpasi MHMIMUPYET HOBYIO AaBuHy. MuTepec npeactapasior
of111e, MHTerpaAbHbie XapaKTePUCTUKY BCETO NPOLecca «AaBUHbI» — Hanpu-
Mep, paamep AaBuHbt N (I10AHOE YMCAO ONPOKUABIBAHII) UAK «TAOWAAb» S
(umca0 kaeTOK, XOTs BB pa3 ONPOKMHYBLIMXCA) U T. 4. B pesyasrare Habaio-
AeHust 32 GOABIIMM 4MCAOM AaBUH HAKaILAMBAETCS CTaTMCTUKA, TI0 KOTOPOIt
crpoutcs QyHKUMA pacripeaeaeHus X xapaktepucruk. Hesasucumo or Ha-
YaAbHOM KOHQUIypalmu cucTeMel Yepe3 HeKOTOpoe Bpemsi OHa CaMOOpraHu-
3yeTcs B KpUTUYECKOe COCTOAHME, TAE 9TU PacrpeAeAeHNs UMEIOT CTeIIeHHOM
814 (11). BTO CBOMCTBO He 3aBUCUT OT A€TaAel IPaByA, KOTOPbIE ONIPEeACASIOT
AvHaMUKy cucrembr. OAHAKO OT HMX MOJKET 3aBVCeTh [0Ka3aTeAb CTeIeHN T,
orpeaeAeH1e KOTOPOTo 1 ABASETCS PE3yABTaTOM CepUy KOMITBIOTEPHBIX 3KC-
[IEPMMEHTOB ¥ TEOPETUYECKOTO aHaAM3a.

Uro B TOM CAydae MPeACTaBASeT COBOi «TOHMMaHMe» TOCTPOCHHOM
Moaean? POBHO TO Ke, 4TO ¥ B TeOpeTHUECKoV (pusmke. DKCNIEPUMEHT AaeT
Ham Habop AaHHBIX, TIO KOTOPHIM MBI OmpeaeAsieM HambDoaee BaxHble Xa-
paxrepucTuku cucremsl. Teopusi, KOTOpas, ONMPasAch Ha NepBble TPUHINITb
UAYM APyTME MOAGAM, AAeT HaM Te Ke yucaa 6e3 NpoBeAeHIsl DKCIIEPHMEHTa,
U eCTh TIOATBEPIKAEHNME TOTO, YTO Mbl TIOHMMAaeM MCCAeAyeMble TTPOLLeCChl.

Bripouem, npu uccaeA0BaHMY MacIITaOHO-MHBAPUAHTHBIX CUCTEM ecTh
elrle OAMH KPYT BOIIPOCOB ¥ ypOBEHb IMOHIMMaHuA. MaciurabHas nHBapyuaHT-
HOCTB O3HayaeT OTCYTCTBUE Y TIPOMCXOASLIMX B CUCTEME ITPOLIECCOB U SBAEHM I
coOCTBEHHBIX XapaKTepHbIX pa3MepoB. OAHaKO KOHEYHOCTh Pa3Mepos caMoit
CHCTEMBI BCe-TaKyl HAKAAAbIBAET OIpPaHMYEHNs Ha MPUMEHMMOCTH (opmy-
2t (11). TIpoMCXOAMT OTKAOHEHME MAOTHOCTU pacrpeseseHysl OT Hee, CBsi-
3aHHOE C TeM, YTO CHUCTeMAa KOHEYHOTO pa3Mepa He MOXeT TMOpOXAaTh CKOAb
yroaHo Goapiyx coOuTHi. [T09TOMY BaXKHEIM SBASETCS CONOCTABAEHUE pe-
3yALTATOB, MIOAYYEHHBIX B 00AACTAX pasHbiX pasmepos L.
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PaccMaTpuBas NepsylO TapaaurMy, Msl obcyxaaau MpoLieaypy aBToMO-
AeAbHOIt 00PabOTKY, TIO3BOASIOLIYIO, PACTAIMBas COOTBETCTBYIOMMM obpasoM
camy (YHKLIMIO U IPOCTPAHCTBEHHYIO KOOPAMHATEL, BLLACHSTE, IPOVCXOAUT A1
BBIXOA Ha aBTOMOAEABHOE pellieHye. AHaAOTMYHBIN TOAXOA CyIeCTBYET i AAS
KOHequ-paamepHoro aHaau3a MaClﬂTaﬁHO'MHBBPMaHTHbIX cucreM. OH OcHO-
BaH Ha IPEACTaBACHMM BeAWYMHDI COOBITUS T U ero BepOsATHOCTH u(z) B BUAC

z=al’ u(z)= 3 (12)

7k

Kaacenuecknin BapMaHT F104X04a Ha3bIBAETC METOAOM KOHEUHO-PASMEPHOZ0
CKeHAuHZa, KOTOleﬁ KOHCIIEKTMBHO OIMCHIBAETCS ¥ HECKOABKO pa3 UCIIOAb3yeT-
cs1 B xuure I1. Baka 1 OCHOBBIBAeTC Ha TIpeATIOAOXKeHU M, 4TO IIPY BAPhMPOBAHMI
pasmepa COBBITIS CKEUAUHZ06bIE ROKAIAMEAU ¥ 1 B ocratores nocrosEBMu. TTpu
5ToM BO3HMKaeT (yHKIMOHAABHAS CBSI3H MeXAY KoadduiuenTamu

1
b= = fla), (13)
eAVHAst AAS CHCTEM pasHoTo pasmepa. [TosToMy 1py rpasyasHOM oAGOpe CKeit-
AuroBsIx moxasateaest sapucumoctn LPu(z) ot £ L™, moayueHHbIe ipy pasair-

nbix L, cosmernatorest. Ecan naorrocts umeet sua (11) mpu £ < LY, tou f(a) ~
~a”" mpu @ K 1, a KpOMe TOTO, BHIMOAHSETCS CKeNANHIOBOE COOTHOLIEHNE

B=vT, (14)

obecneunBaiolee HEYYBCTBUTEABHOCTH CTEMEeHHOro y4acTKa IIA0THOCTU K pas-
mepy cucremst. Pyc. 1.3 A6MOHCTpPHUpYeT TUIIMIHBDT BIA KOHEHO-pasMepHO-
TO CKeMAMHTa Ha npumepe pe3yabTaToB KOMTIBIOTEPHOIO UCCAEAOBAHUSA MO~
aeau MauHa.

Bo3amokHBI CrienuaabHble CUTyanMy, KOoraa BO3HMKHOBEHME CTETIeHHOM
CTATMCTMKM MMeeT TIOpOTOBEL XapakTep, B pesyastate Hero ¢opmyaa (13)
OMMCHIBaET AL HEKOTOPYIO MaAyio AOAI0 COBHITHIA L™. B »roM cayuae
cootHonierue (14) mpuHUMaeT BUA

B+w=vr.

ViMenHo Tak 0BCTOAT Aeaa ¢ urpoit «Kn3kb», paccMaTpuBaeMoit B raase 6.

BMecTe ¢ TeM CyILeCTBYIOT MOARAM, AAS KOTOPBIX IIPEAIOAOXKeHHe O I10-
CTOSIHCTBE CKEIAMHIOBBIX IOKa3aTeAeli HEBEPHO, I METOA KOHEYHO-pasmep-
HOTO CKeiiAMHra OKashlBaeTcs HempuMenum. Takosa, B YaCTHOCTH, MOAeAb
BTB — mepsas MOA€Ab TEOPUU CAMOOPTAHM30BAHHOM KPUTHIHOCTH, — KO-
nequ—pazMepHmﬁ CKEWMAMHT AAsl KOTOPOI1 MpeACTaBAeH Ha puc. T1.4. Aerko
BULACTD, UTO PE3yABTATE! BeCbMa AaAeKu OT obpasia, 3aaasaeMoro puc. 1.3,

Aas onucaHust KPYTHBIX CODBITUI B MOAEAN BTB Bo3MOXeH aabTepHa-
TUBHBLI 1TI0AXOA, KOTOPiil MOXHO Ha3BaTh KOHEUHO-PASMEPHbIM NPUBLOEHUEM.
OH OCHOBBIBAETCS Ha [PEATIOAOKEHNH O TIOCTOAHCTBE KOOQPULIMEHTOB & N b
B gopmyae (12) npu BapbupoBanuy pasmepa cobertus. ITpy 3TOM BO3HMKAET
yHKIMOHAABHAS CB3b MEXAY I10Ka3aTeAAMYU

-B=fw), . (15)
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Puc..3. Pacr NnasuH no Ans mogenu MauHa. Mocne AOMHOKEHUA
KOOPAMHAT Ha COOTBETCTBYIOHE CTEneHn rpadukv, nony ans
ero p 3 3pece v =11/4, B=7/2, 7= /v = 14/11.

Ha spesKe noKa3aHa KOMNeHcauua CTeneHHoro yyacTKa nnoTHOCTH, KOTODI:M nocne
AOMHOMEHUA Ha COOTBETCTRYIOWYIO CTeneHb apryMeHTa CTaHOBHUTCA FOPMSOHTaanOM
NUHUEN, @ sropBUKK» NEeAT Ha OHOM YPOBHE
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Puc.N.4. P: NaBuH NO ans mogenu BTB. Mocne 40MHOMEHNS
KOOPAWHAT Ha CTeneHu peweTku T NPOUCXOANT NHib
B Onp W 4acTU , @ fjanee rp TouHble

NOKa3aTenu AR 3TOH MOJENM HEeU3BECTHbI; 3AECh UCMONb30BAHB! HAYeHUsA V = 2,
B~ 242, T~ 1,21, Mocne KOMNEHCALMA CTENEHHO#M HACTH MOTHOCTH (Ha Bpeske)
NONYYAIOLMECH TPAPUKN NHLb TAFOTEIOT K FOPUIOHTENM, XOTS «rOpGUKIA» fexaT

Ha OAHOM ypoBHe
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Puc. N.5. Mpumep 0-| HOTO [ ans mogenu BTB. 3aeck cutyaumus
oGpatHas K YasMepHoOMy # y. B npago# 4acTu rpaduiy CoOBNaAaoT,

a B nesow pacxoAnTcA. OAHAKO C POCTOM pasmepa CUCTEMbI UX PacxOXAeHne
ymeHblaeTcs. Ha BpeaKe yBenuyeH y4acToK rpaduka, 06BeaeHHbIn PaMOUKoW

O3Havaoas coBMermenue 3asucumocteit log, (u(z) - b) or log; 7, moayven-
HBIX TP pa3AUIHBIX L. Bapnal—rr ITOTO MeToAa 6b12 BIIEpBBIE IIPEAAOKEH
COTPYAHMKOM MeXAYHapOAHOTO MHCTUTYTa TEOPUU IIPOTHO3a 3e\JeTpsce-
Huit 1 Matemaruveckoit reopusuku PAH A. B. Ilanosasom. Ha puc. IL5
MOXKHO BUAETD €ro B AeCTBUM.

ObpatiM BHUMaHME Ha pa3HOEe OTHOLIEHME TPeX ITapaaurM CUHePreTMKM
K [1aBHOJ 3aaaue HayKu — MPOTHO3y. B mepsoM cayyan peus Iaa O CBOJCTBAX
aTTPakTOPOB MNPy KOHKPETHBIX Ha4YaAbHBIX AaHHBIX, TO eCTh [el] yCTaHOBUB-
LMXCA peXyMax Ha G0ABIIMX XapaKTepHBIX BpemeHax. Bo BTopoM paccmar-
PuBaIOTCs XaOTUIeCKue aTTPaKTOPhl, AMHAMUKY KOTOPBIX MBI MOXEM npea-
CKa3bIBaTh Ha BPEMeEHax, He TPEBBIIIAIONIMX TOPU3OHT MPOTHO32, a Aaablile
TNPUXOAUTCA o6pau.1a'rbcﬂ K cratucTuke. B TlapagurMe CAOXHOCTU pedb MAET
o cBOJicTBax aHcaMBAs cucTeM UAM GOABLION BHIGOPKM, M CTelleHb Heompe-
ACAEHHOCTU B KaXXA0M KOHKPETHOM CAy4ae CTaHOBMTCS elle BhILIe.

oAHaKO BO MHOIHMX CAy4asX M Takoe INOHMMaHue U CBA3aHHOE C HUM
3HaHMe MPeACTaBASIOTCT Kpal"me Ba>kKHBIMU.

Bonuwe6Has nanovka KPUTHYHOCTH

M vem caynauneit, mem sepHee
Caazaiomest cntuxu Hagspuio.

B.Ilactepnak

Hanpasaenue, Hagatoe pabotamu IT. Baka 1 ero koa4er, 0Ka3a10Ch MMeH-
HO TeM, YTO CO3AaeT rnapajzurMmy. BEpOﬂTHO, 3TO HarlpaBA€HME ABASETCT Ipy-
mepom TIOCTHEKAACCUYECKOM Teopuu, npuso,umeil K «Hay4YHbIM pEeBOAIOLIN-
SIM BTOPOTO POAa», O KOTOPHIX Peyb I1Aa BhULe.
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B camoMm aeae, KoHLIETIUMS CBMOOPTEHMBOBBHHOIZ KPUTUYHOCTU ABAAETCH,
BEPOSITHO, ANHCTBEHHOI €CTeCTBEeHHO-HaYYHON Teopueit, KoTopas Npe4MeTHO,
Ha ypOBHE MOAeA€ii 1 aAropuTMoB 06pabOTKM AQHHBIX, pPAaCCMATPUBAET YHUKa-
ABHBIE HEOBPBTMMO pa3BMBalOLIMECsT CUCTEMBI. OrauunureapHas 4epTra Takmx
0BBEKTOB — MaMsITh, CIIOCOBHOCTD 3arIOMMHATh CAEAAHHBI CAYYalHbIi BHIOOP.
Cama dpakTaabHasi CTPYKTypa 1AM COOTHOLIIeHNE 0OLeKTOB B CUCTEME, ONUCH-
BaeMOe€ CTeNeHHbIM PacTipeAeAeHVEM, ABASETCH Pe3yAbTaTOM, «3aTMChIO», CBOe-
0Bpa3HOI «AETONMCHIO» IPOMACHHOTO MyTU. DTO TIO3BOAIET € €AMHBIX CHCTEM-
HBIX ITO3ULIUIA OOBSICHUTD MHOXKECTBO CTETNIeHHBIX 3aKOHOB, KOTOpbIE OTKPhI-
BaAMCh B CBOE BpeMs BO MHOXeCTse 0DAacTeli OT reoioruy u acrpoduam-
KM A0 I‘EOI’P3¢MM, T1aA€O0HTOAOT UM, AVHIBUCTUKY, D9KOHOMUKMN, AA5 KaXA0TO
U3 KOTOPBIX npejaaaraancs CBOM «AUCLNTIAVHAPHbIE» 0ObsICHEHMS.

Bamax «Boai1eOHOM MaA0YKM» Teopun CaMOOpI‘aHVBOBaHHOVI KPUTUYHO-
CT¥ OCBETHMA BC€ 3TO Mﬂorooﬁpasme ¥ TO3BOANA YBMAETh BHyTPEeHHee eAMH-
CTBO. KOHE‘!HD, BTO HE «OTMEHSEeT» MHOXECTBa KOHKPEeTHBIX MCCACAOBAHUN
10 BBIACHEHMIO MEXaHM3MOB CaMOOprasu3alli U aHaAn3y Heyc-roixqusocreﬁ,
XapakTepHbIX AAsi pasHbix obaacteit. OHa ympomaet 3Ty paboty — Teopus
AaeT MyTeBOAHYIO HUTb U H360p ©a30BBIX MOJeAeNt, KOTOpBIE TTOMOFaloT Mo-
HATH NIPOUCXOAsILIEE U HPEAAGI‘BIOT VHCTPYMEHTBI AASl €0 ONMCcaHmA.

TEOPMX camoopraﬂusosanﬂoﬁ KPHUTUYIHOCTH Aaaa 0ObsACHEHME SBAECHUIO
NpepIBUCINOZ0 PasHosecus, KOTOpoe HabaIoAaeTCs B poLecce H1UOAOrUIECKOs
DBOAIOLINM, q)yHKuMOHMPOBaHMM COLMAABHBIX Y TEXHWYECKUX CUCTeM. Tu-
ITMYHOM OKa3hIBACTCST CuTyanus, KOraa B TeYEHUE O4YeHb ©oabIIoro BpemMe-
HU HUYETO 3aMEeTHOTO He TIPOMCXOAMT, a 3aTeM CTpeMUTeAbHBIE M3MEHEHNST
KapAMHaABHO MEHsSIOT 0DAUK CHCTEMBI, HacTyraeT BpeMs peaomoum?l, 410,
pasyMeerTcs, He OTMEHAET MHOXECTBa MeAKMX CODBITHiA, KOTOPBIX MBI ITPOCTO
He 3aMedaeM.

CaMo rosiBaAeHue TOM napaaurMbl O4eHb BAXKHO A4S CHMHePTeTUKN. Bca-
MOM AeAae, 0OBsCHeHNe BO3HUKHOBEHWUS Pasan4HBIX CTPYKTYP, MHBIX THUIIOB
YHOpsAA04YEHHOCTH 1 xaoca OblA0 CBA3AHO C TPOXOXAEHUEM TOUKM TOIT UAU
nHoO GudypKaumm (TO eCTh C M3MEHEHUEeM YMCAA 1/UAY YCTONYMBOCTH pe-
ILIEeHNT1 OIIpeAeACHHOTO THIIa TIPYM BapyUaluy Napamerpa).

Psg, YCIIEIIHBIX U HE OUY€Hb TOMBITOK NPUMEHUTb 3TH MOAXOARI K IKO-
HOMMKe, TeXHOCCl)EPE!, HuoneHosaMm, APYTUM CAOXHBIM CHCTEMaM €O32a10T
ourynieHue, 4To Mbl OKa3sbiBaeMcCsl B TOYKax Bucbypkaumx, B CUTyauumn BBIOO-
pa, 3HaUYUTEABHO Yallle, YeM A0AXKHBI 6b1am Gbt. TloayyaeTcst, uTO Mbl Kak Ob
BHOBbL M BHOBbL CTPEMMMCS K 3TUM TOYKaM. n Teopus CaMOOpI‘aHMBOBaHHOf/]
KPUTUYHOCTH OGBSCHSET U TIOKA3BIBALT, HOUeMY U Kax 3mo npoucxodum. Camo-
opraHu3auns Npu 9TOM BBICTyTIaeT COBEPILIEHHO B HOBOM poan. Ecau B cucre-
Max, KOTOpbI€ ONIMCBIBAAMCE B paMKax nepsoﬁ TlapaaurMsl, OHa obecrnieunBasa
BO3HMKHOBEHE YIIOPAAOYEHHOCTH, €CAM B PaMKax BTOPOM MOI4a IIPMBOAUTS
K YTIPOILEHMIO CHCTEMBl M BBIACACHMIO M3 MHOXKECTBA CTereHeit cBoDOAbI
[1aBHBIX, TO 34€Ch B pe3yAkTaTe CaMOOPTaHM3aLMM CCTeMa BHOBb I BHOBb
OKa3bIBaeTCs B KPUTIYECKON TOYKE, B KOTOPOT BO3MOKHBI KatacTpoduyeckue
2aBuHB! A106bIX MacLITaboB (OrpaHyYeHHbIe TOABKO pa3MepaMy CHCTEMBI).
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D10 MeHseT B3IASA M eCTeCTBeHHBIX, M TyMaHMTapHBIX HayK Ha MHOTME
seaenms. Hanpumep, Takas AuHamuka ODBACHSACT «IapajOKC Axuaseca».
JKeaasr caenarh cBOEro chiHa HeysspuMbiM, Humda Pernaa omycruaa ero
B Boas CTHMKCA, HO IIpU BTOM Aepada 3a MATKY, KOTOpas 0CTanach eAvH-
CTBEHHBIM HE3aIMIIEHHEIM MECTOM. VIMEHHO B BTO MecTO 1 GblA HalpasleH
pOKOBO# yaap. U B cOUMAABHBIX CHCTeMaX, U B GHOAOIIMECKMX obwexTax,
M B HALLIEN [ICUXVKe eCTh OKHA yJ3BMMOCTH, YPE3BHIYAITHO UyBCTBUTEABHBIE
K MaJbIM, HO TOUHBIM BO3eiicTausam. ITouemy e Tax mpoucxoaut? Iovemy
HpUpoAa HajeAMAa KaXKAYIO M3 TaKuX CUCTeM CBORH «aXMAAECOBOM TIATON»?

Orser, koTopsiit aaet ITep Bak B 9TOj KHuTe, IPEACTABASETCH, C 0AHOM
CTOPOHBI, IAPAAOKCAABHBIM, @ C APYTOi — O4YeBMAHEIM. Co Bpemeny pas-
BUTHS [I€PBOTO MEXANCLMIAMHAPHOTO TOAX0AA — KuOEpHeTyKy — CTasa
HOHSATHA oAb OBPATHON CBA3M B yTpaBAsemoii cucreme. UToGs A0CTIb e~
AaeMoli Leau, CUCTeMaM YIPaBACHUS Hy>KHO M3MEpUTh BEIXOAHON CUTHA4,
CPaBHMTE C eAaeMBIM, YCHAUTH TIOAYYEHHYIO PaSHOCT M TOAATh HA BXOA.
U ecau peus MAET O TeXHMUECKUX O0BEKTaX, B KOTOPHIX BHIXOAHOW cuTHAA
AOCTATOMHO TIPOCT, TO MOXKHO PacCumTaTh KODOUIUMEHT yeraeHUs U HaHTH
OTITUMAABHOE 3HAUEeHMe, TIPM KOTOPOM TeXHudeckas CUCTeMa HauAyuuInm
oBpa3oM cripapasieTcst ¢ 3a4aqert.

Ecan Xe peus MAET O COLMAABHBIX UAM GMOAOrMIEcKuX OOmeKTax, Ha-
KOHel, O HallieM MO3Te, TO BC IpOCTOTa Tepsercs. Mup mpeaaaraer Ham
OTpOMHEIit HABOP CUTHAAOB, HEKOTOPHIE U3 KOTOPBIX KpajiHe BaXHb — OHU
TOBOPST O BO3MOKHBIX YTPO3aX M OIacHOCTsX. Ecan yciausaTh BCe CHIHAABL
TO BO3HMKAET LIYM, B KOTOPOM HEBO3MOXKHO OyAeT BBIAGANTH CYLeCTBEHHOR.
Ecan xoabduumeHT yomaenus ma, TO o0BEKT He CMOXeT OTpearspoBarh
BBICTPO M AAEKBATHO ¥ M3GeXaTh OMacHOCTH.

VIHBIMM CAOBaMM, TIOYTH BCETAA KOSPPULMEHT yCUACHUS AOAXKEH BBITH
Maz, a B HEKOTOPbIX CAydasX OueHb Beank. Koraa Maa u Koraa Beaux, 3aBicut
OT 0COBEHHOCTel! CHCTeMbI, €@ TIPEABICTOPUY, TIaMATH (HarpyMep, UHCTUHK-
THI, pechAeKCH, pesyAbTaTE! 0Bydenus). VI B 5TOM raaHe caMOOpTaHU30BaHHO-
KPUTHUECKOe COCTOAHME, KOTOPOe B KHIUIe paccMaTpPUBAGTCS B KauecTse OA-
HOTO M3 MEXaHU3MOB AEATEABHOCTH MO3Tra U MHOTMX APYTHX CHCTeM, Harpas-
AEHHBIX Ha A0CTVKeHMe KaKux-Aubo 11e4eit 1 MoABepPraiomMXCs OTacHOCTIM,
[IPeACTaBASIETCH UACAABHBIM.

VIHBIMM CAOBaMM, AO/KHBI GBITH «Pe30OHAHCHBIE BO3AEVICTBIA», BBI3HIBA-
[OHIMe OdeHb CUABHYIO peaximio. VHaue cucTema He cMoxer oTpabarnsarh
CyLIeCTBeHHEIe M3MEHEHMs B OKpy>aioueit cpeae. OBpatHas cropoHa 3Tol
MeAaau — TapajoKc Axmaeca — PUCK TOTO, YTO peakuyut Ha caabwie BO3-
AETICTBUS OKaXKeTCsl CAMLIKOM CHMABHON U PaspyLUMTEABHOM AASL CMCTEMBL.

Koneuro, rnoka 310 meradgopa, TpUMeHeHNe KOTOpPO# K KOHKPETHBIM
obbexTaM TpeByeT MccaeAOBaHMI i cepbesHoro obocHoBarms. OAHAKO Tako-
Ba cyasba MHOTMX §a3oBBIX MOAeaeit. 3a4acTyiO OHM BOCHPMHUMAAMCH Kak
rurnoTesst ¥ MeTaOpH! (34€Ch MOXHO BCIIOMHUTb MOACAM TUIIA «PeaKIus —
ancdyaus», TpeArOKeHHEe TepBOHayaabto AsanoM ThbiopuHIOM, 4TOGH!
OB BSICHUT 3aKOHOMEPHOCTY PaclloA0XKeHHMs AUCTheB Ha crebae). Oanaxo Oy-
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Aylllee MOKa3biBal0 MX MAOAOTBOPHOCTD, TIO3BOASAO BHaYaAe BHECTH AOTIOA-
HUTEABHBIE YTOYHEHUS, a 3aTeM AODMTHCS ¥ KOAMIECTBEHHOTO COOTBETCTBUA
¢ pesyasTaTamMu HabAIOAGHMIT MAK IKCIIEpUMeHTaMU. Becbma BO3MOXKHO, YTO
TaKas ke cyabba xaeT GOABIIMHCTBO MOCTPORHHBIX MOJ@ACH TEOPUM CaMO-
OPraHM30BaHHON KPUTUIHOCTH.

OT NOHMMAaHKA K 3HAHHIO.
NMporxo3supoBaHue KaracTpodp

Tpenebpezatowyue usyueruem npowaozo obpeuenn
Ha nogmopetue e20 ouwuboxk. U3yiatouue npouiroe Hai-
dym Opyzue cnocobvt owubamocs.

3akoH ypokos uctopun 1o Boasdy

Baxxueitiesi 3agayeit Hayku Gb14a, ABASETCA 1, BEPOATHO, ByaeT ABAATHCA
HpOrHO3 GeACTBuIi, aBapuii, KpMancos u xatactpod. B Teopun camoopranu-
30BaHHOM KPUTUYHOCTH CIIAOMIL U PSAOM pEUYb 3aX0AUT O KpYIHBIX ¥ CBEPX-
KPYIHBIX cOObITUAX. B KakoM OTHOIIEHMY BCe DTU aBCTPaKIMM HAXOAATCH
C peaabHBIMM ©Geaamy, C KOTOPBIMU CTAAKUBAIOTCS a0an? MoxeT au 06-
Cy’xAaeMasi Teopusa 1ocae ONpeAeAeHHOIO Pa3BUTUS CTaTh MHCTPYMEHTOM
YIIpaBAeHMsA PUCKAMY Pa3ANIHOM TIPUPOABI?

TTpu obcyskaennu 3TMX BOMPOcos B kHure Tlep Bak 3anumaer neccumu-
CTUYECKY1O TO3NIMIO. ITo ero Muican, CKOALKO‘HVI6)’A!7 AAUTEABHBIN TIPOrHO3
AVIHAMMKM Ky4u MecKa U Apyrux HOAO6HHX CUCTEM HEBO3MOXXeH (Tal( JKe Kak
B cAy4yae CpeAHeCpO4YHOro IporHosa HOI'OAH), U AaXe eCAU MbI MOXKeM M3-
MEHUTH COCTOSIHUE OAHOI KAETKM B MOAEAM U TIPeAOTBPaTUTh BAMKauIyIo
AaBUHY, TO Aasee, Yepe3 HeKOTOPOe BpeMs, AaBUHA BHOBb TIPOM3OMAET B CH-
creme. V1 BO3MOXHO, OHa cKaxeTcs erre Goaee macitabHoi1, yem nepsas. Bo-
ob111e rOBOPS, IIPH TAKOM TTOAXOAE HeSIBHEIM 00pa3oM MOAPa3yMeBaeTcs, 4To
MBI TpeA0TBpalliaeM AaBUHY, y6paa ANILIHME MeCYMHKY B ApyThe sueiku. B1o
MOBBILIAET HAKAOH KY4M ¥ FOTOBUT AaByHy eie Goavurero macturaba. OaHako
MBI MOXeM BIIOAHE YCIIELIHO TpeAOTBpaljarTs GoAbLIne AaBUHbL, He BAOKHM-
Py#s MX pa3ssBuUTHE, a CBOEBPEMEHHO CITyCcKast MaAeHbKHe. Pa:syMeeTcx, AAA 3TO-
TO HY>XHO XOpOmo IMOHUMaTh ocobeHHoCTH (pyHKlIMOHMPOBaHMH CUCTEMBI.
ITo muicau IT. baka, 3aHMMaThCs MOHUTOPUHIOM, NTAaHMPOBaHUEM U TIpeAy-
NpeXAEHHEeM KaTacTpoduyeckux CODBITHMA B MOAOOHEIX cuCTeMax 0coboro
cMmBIcAa HeT. VnHaue TOBOpS, MEXAY TEM BaXXHBIM M rAyﬁOKMM IIOHUMaHueM,
KOTOpOe AaeT Teopus CaMOUPI‘aHMSOBaHHOﬁ KPUTUIHOCTH, ¥ 3HaHMAMY, KO-
TOpsle HeOOXOAMME! AAsl TIPAKTUUECKUX AEVCTBUM, AEXUT HerpeoaoAuMas
NIpOMacTk.

OaHaxo, Ha Hall B3rAs4, IIOCAeAyiolTee 3a uspanuem xuury Ilepa Ba-
Ka BpeMs, pasBUTHME CMHEPTETUKM B LIeA0M U TEOpUI CaMOOPTaHKU30BaHHOM
KPUTMYHOCTH B YAaCTHOCTH AAIOT OTIPEAEAEHHbIe MOBOABI AAs ONTMMM3MA.
OﬁpaTMM BHUMAaHMe Ha HUX.
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Puc.T.6. Ywep6 oT NpupoaHbix KatacTpod. fakHbie 3a 1900-2007 rojst npuseneHs!
B8 MUNNMOHHBLIX BONAX OT BANOBOr0 MMPOBOTrO NPOAYKTA Ha COOTBETCTBYIOWYIO AaTy. |-|plﬂ

7 =1,96 1 ry = 4,2 onucsiBaeTca 279 KpynHeiluux KatacTpod. McTouHuK: EM—-DAT:
The OFDA/CRED International Disaster Database — www.emdat.be
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Puc.N.7. Morublwme B peaynsTate TexHOreHHbIX Karactpod. Jarrbie 3a 1900-2007 roas!
NPUBEAEHBI B MUNIMOHHbBIX AONAX OT MMPOBOTO HACENEeHWA Ha COOTBETCTBYIOWYIO AaTy. Mpu
7 =2,09 ¥ o = 4,9 onuckiBaeTca 4 TbIC. KPYMHERWX KaTacTpod. McTouHuk: EM—-DAT:
The OFDA/CRED International Disaster Database — www.emdat.be

AHaAu3 CTAaTUCTUKM KPYTIHeMImxX CTuxsiiabx Geactsust XX sexa rmoxa-
324, 4TO U AAS DKOHOMMUECKOTO yuiepBa, u Aas uucaa MOrudImx MMeoT
MeCTO cTerieHHbie 3akons! (eM. puc. IL6 1 T1.7). Oanako aas pasubix GeacTsmit
ony pasauunbl. Ecau mokasareas cremenn T > 2, TO HauBoAblumit BKAaA
B obupie norepy AaloT apapun 1 HeBoabLIMe COOBITHA. W Toraa ocHoBHbIE
YCHANST AOAXKHBL OBITH HAITPABAGHB! Ha yMEHbIIEHME UX YiCAa U maciuTaba.
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Oanako ecam T < 2, TO IAaBHBIE IIOTEPM CBA3aHBl C KaTacTpodamu,
orpomubiM 110 MacuTaBy cobsTusamu. CTpaterus mpu 9ToM A0AXHA GbITh
coBceM Apyroit. B Takux cucremax yiepd OT OAHOTO KpyTHEJILero 3a Bpems
Haba10AeHnit cobbITHs MOXeT BBITh CPABHUM MAM AdXe ITPeBHIcHTD yiepd
OT Beex coBbITHIT M0A406HOrO THITA 32 Bce BpeMs HabAIAHMIL.

Tak, Haripumep, OOCTOUT 4eA0 C aBapuAMM Ha OBbEKTax aTOMHOI JHep-
retuku. YepHoOblAbCKas aBapust MOKa «CTouT» Boablue, HeMm Bce Npoume
aBapum B AaHHOI cepe BMecTe B3ATHIE. V1 OCHOBHBIE yCuAMS AOAXKHBI BBITh
BAOKEHBI B TO, 4TOOBI He AOIYCTUTH ITIOAODHBIX CLieHapues. ABaAu3 aBapuu
B YepHoOsiae 1 Ha crannmy Pykycuma-1 nokassiBaet, YTO BCe BO3MOKHOCTH
Aas 31010 Bbiau. VI Mepbl 10 TIpeAympexAeHuIo 1Ioa00HbIX KaTacTpod obo-
mavce 651 B 100 1 Goaee pa3 aeinesae, 4eM 3aTpaThl Ha AUKBUAALIIO W CMSIT-
4eHMe TI0CAeACTBHIT yoke npousomeanmx 6ea. [Tpu aTom ocobyio onacHocTh
TIPEeACTaBASIIOT «CHHEpTeTUYEecKMe aBapyi», IPU KOTOPHIX HECcTabuABHOCTH
B 0AHOI cdepe (HanpuMep, MPUPOAHOI) MHOTOKPATHO YCUMAMBAETCA M TPU-
BOAUT K KatacTpode B Apyroit (Hampumep, B TeXHOTEHHON, Kak B cayuae
DyxycuMmBI).

Moaean caMOOpraHu3OBaHHON KPUTHYHOCTH B CBOeM BOABIIMHCTBE MMe-
10T 240 ¢ abCTPaKTHHIMM CYHIHOCTAMM, M MX TIOCTPOEHME ¥ MCCAEAOBaHME
CKOpee MOXET TPAKTOBaThCA KaK CO34aHMe S3bIKa, HeXeAM Kak ONucaHue pe-
aabhbIx cucrem. OAHAKO yXKe Ceityac AeAaioTcs MOTBITKY FOBOPUTL Ha 9TOM
SA3bIKE O CeMICMMYECKON aKTHBHOCTH, O COAHEYHBIX BCIIBILIKAX, CTPOUTH MaTe-
MaTH4ecKne MOACAM, ONMPAIoIIMECs Ha reodpU3NIecKyio MHPOPMALIMIO.

MesxancuunanHapHocTs obcyxaaemoit Ilepom bakom Teopuu npusesa
K TOMY, YTO ee BeChMa aKTHBHO HauaAu pa3BMBaTh U MCIIOAB30BATh B KOHTEKCTE
COLIMOPKOHOMMKHM, YTOOBI BEIABUTE IMPUUMHBI DUPKEBBIX KPAXOB, MPOCACAUTE
MEeXaHU3Mbl MX BO3HMKHOBEHMS M BBIAEAMThH MPEABECTHUKM, MPeALIecTBYIO-
i€ MOAOGHBIM COBBITHAM.

BasKHBI1 BOIIPOC KAcaeTcsl ITPeACKa3yeMO T MOBeASHN S TAKMX CAOXKHbIX
cucTeMm, Kak 3eMHas Kopa, (OHAOBBIA PHIHOK, Guochepa u Apyrue noaod-
Hple oObexTs. Eme 30 ser Ha3as MHOrMe KpynHble YYeHble CYUTaAu 3aAauy
IIPOrHO3a 3eMAETPACEHUI Hepa3perMMon, a TO 1 BOBCe AeXKallleil BHe Ha-
yutoro noas. Ilocaeayomume aecsnaeTnsa uamenmau 21ot s3rasa. Ceituac
MOXHO CKa3aTh, YTO AAs 3eMAETPACEHNM MaTHUTYAbl 8 yAaeTcst MOAyYMTh
AOCTaTOYHO HaAEKHBI CpeAHECpOUHLit Tiportos ), Bripouem, saMeTum, 4To
MPeACKasbIBAIOTCS TOABKO OYEHDb KPYTIHbe COBHITHSA, A4l KOTOPBIX CHCTeMa
OKa3bIBAETCs Mala.

ViHoraa Teopus 0GOCHOBBIBAET M TO3BOASIET HOCTPOUTH HOBbIE AATOPUT-
mpr. Ho He menee mHTepecHa m BaxHa Apyras cuTyaums — oBocHosaime
¥ TIOHMMaHne Ha Gosee rAyGOKOM ypOBHE C IIOMOIIBIO TEOPETHHECKUX [0~

L B.A., Bopobses 10. /1., Lr,n A.B. v ap. PHCKOM.
PUCK, yCTORYMBOE pPasBuTME, CUHEpPreTuKa // Heorp: BO: U B803-
MOMHbIE orpaHuyenns. M.: Hayka, 2000. 432 ¢.
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CTpoenuii Tex METOAMK, KOTOPbIE YK€ YCIENIHO MCTIOAB3YIOTCA Ha MPaKTHKE.
U 3TO TOXe OAHO U3 HarpaBAeHMI MCcCcAeAOBAHMI.

OAnH 113 XOPOLIO 3aPeKOMEHA0BABIINX CeDsl AATOPUTMOB IIPOTHO3a 3eM-
AeTpsicenmii 10 BpEMEHHEIM pAAaM Habai0AeHUIT OCHOBAH Ha NIPOCTOM Npit-
3HaKe — U3MEHEHMM CTaTUCTMKYU MaAabiX COBBITHI, MX IPYyTINMPOBKE Tepea
3emaeTpsicenmeM. DT aaropuTMbl GnLAK paspaBoransl B MexXAyHapOAHOM
VHCTUTYTe TEOpyI [IPOTHO3a 3eMAETPIICEHMI 1 MaTeMaTU4ecKoit reopuanKm
PAH roa pyxoBoACTBOM aKkagemuka B.J. Keitanc-Bopoka.

Viccaeaosauus A. B. lllaniosasa mokaszaay, 4TO IO TOMY K€ MpM3HAKy
(B OAHMX CAYHAsX TIO «3ATULIBIO Tieped Dypeit», B APYTux — 110 aKTUBU3AIIMM)
MOXHO TIPeABMAETh KPYIIHbe COOBITHS B CTABUIMX KAACCHYECKMMU MOARAAX
TeOpUY CaMOOPTaHU3OBAHHOM KPUTUIHOCTH.

PeasbHbie aATOPUTMBI [IPOTHO32 38MAETPSICEHUI U «MIPYLIEeYHEIE MOAe-
au» cBAMIKaeT elle oaAHa BakHas obias yepra — uepeAoBaHMe IEPMOAOB
XOpOwIelt 1 MA0X0¥ NPeACKasyeMoCTu KaTacTpouuecKux ABaeHu. Boamoxk-
HO, TO, YTO PaccMaTpMBaAM B KayecTBe HeAOCTaTKa aATOPMTMa, OKasaloch
oTpaskeHueM $yBOKMX ODIIMX CBOJCTE MHOTMX CAOXKHEIX CUCTEM.

BanusiHme mAei B HayuHOM coobiecTse yAMBHTEABHEIM oBpasoM Haro-
MUHAIOT AMHAMMKY Ky'y riecka. BoabIIMHCTBO paboT OCTaeTCs He3aMeueHH I
MU U HeTIpOuMTaHHBIMIL. ApyTye IPOCMAaTPUBAIOT 1 OLIEHNMBAIOT HECKOABKO
KOAA€T aBTOpa, TPEThM CTAHOBATCS «ILMPOKO M3BECTHBIMI Y3KOMY KpyTy Crie-
LMAAUCTOB», pabOTAIOMMX B DTON 00AACTM, OAHAKO HEKOTOPHIE BHI3BIBAIOT
[MTaHTCKMe AABMHBL, ITONAaAas Ha CTPAHMIIB yIeOHMKOB 1 KapAMHAABHO Me-
HsIsL Bech «Hay4YHBIif AaHAmAdT».

TTopoii, Tak Xe Kak B MOAEAM Ky4M TeCKa, AaBiMHA BEISHIBAET HOBYIO
BCIIBIIIKY aKTMBHOCTM B y’ke TpOiAeHHbIX Kaetkax. Ecrb paboTsl, KOTOpHIe
T1epeOCMBICAMBAIOTCS, TIEPEOTKPHIBAIOTCA, MPOUNTEIBAIOTCA TI0-HOBOMY CIIy-
T AOBOABHO BOABIION CPOK TIOCAE TOTO, KAk GhiAM BhHIIOAHeHbl. VHoraa
OKa3BIBAETCA, YTO OHU OTIEPeAMAN CBOE BPeMs 1 AaIOT CAeAyIOLeMy Iokoae-
H110 BOABIIE, YeM COBpPeMeHHIKaM.

Mpl XMBEM B CAOXKHOM MUPE M HaAeeMcs, YTO M MapajurMy CAOXKHO-
CTM, ¥ TEOPHIO CAMOOPTaHN30BAHHOM KPUTHYHOCTH XAET TaKas CYacTAuBas
cyavba. M 3aMeuateasHas Kuura Ilepa Baka 3TOMY TTOMOXeT.



Ko moxem usmepumo nymb MOAEKYAv1?
Komy 6edomo, He 6b136aHO AU C030arue MUpos
nadeHuem necuuHox?

Buxmop liozo «OmeepxenHoie»






IIpeavicaosme
1 0aaroaapHOCTU

€opysi CaMOOPTaHM30BAHHOM KPUTHUHOCTH

PMCYeT HOBYIO KapTUHY OKPY>Xaioulero Hac

Mmupa. Ee ocHOBHas MA@S COCTOUT B TOM, YTO

NIpUpoAa, TIOCTOSHHO TpebhiBaioman B He-
PaBHOBECHOM COCTOSIHMM, B TO € BpeMst OKa3hlBaeT-
€ B HEKOTOPOM AMHAMUYECKV yPaBHOBELIEHHOM —
KPUTUHECKOM — COCTOSIHMM, TA€ MOXET CAY4UTBCS BCe
B COOTBETCTBUY CO BITIOAHE OTIPEACACHHBIMY CTAaTUCTH e~
ckuMu 3akoHamu. Lleap HayKm O CAMOOPraHM3OBaHHOMI
KPUTUYHOCTY — BHECTH ACHOCTb B (yHAAMEHTaAbHHIL
BOIIPOC O TOM, TIOYEMY MIPUPOAA CAOXHA, a He IpPOCTa,
Kak TO I10APa3syMeBalOT 3aKOHbI GUBUKH.

Teopus caMOOPTaHM30BaHHON KPUTHIHOCT! OOBsIC-
HSET Psij TOBCEMECTHO BCTPEYAIOMINXCS B IIPUPOAE TUTIOB
TIOBEACHMS, KOTOPBIe MPEACTaBASIOTC HaM CAOXKHBIMIL.
Cpeayt Hux — ¢paKTasbHble CTPYKTYpPbl M KaTacTpoQbI.
CriexTp MpUAOKeHMI1 TEOPUY CAaMOOPTaHN30BaHHOM KpU-
THYHOCTY IIPOCTMPAETCST OT M3YHeHUs Ty AbCApOB 1 uep-
HBIX ABIP AO 3eMAETPSCEHNMI 1 GI0AOTUHECKON DBOAIOLIM.
VHTpUryIOImMM CAeACTBMEM TON TEOPUM ABATETCIL TO,
yto Karactpodu MOTyT caydaThesi Ges kakout 6nr To
Hy OBLAO TIPMYMHEL. MaccoBoe BEIMUPAHIE MOXET Tpo-
u30itTy BooDIe 6e3 Kakoro-Anbo BHEIHEro MycKOBOro
MeXaHu3Ma BpPOJE M3BEPXKEHMs ByAKaHa MAM TajeHums
Ha 3eMAI10 MeTeopuTa (XOTs TeOpys, pa3yMeeTcs, He Mo~
3KeT MCKAIOYMTB, YTO TaKMe COBBITHS MMeAU MecTo).

C Tex mop kak B 1987 roay m»r sniepshie rpeaao-
KMAM 9Ty MAEI0, O CaMOOPIaHM30BaHHOM KPUTUYHO-
cTy Gb110 HammcaHo Boaee ABYX TLICAY CTaTeir, Tak uTO
Hallla paboTa B TeueHye HeKOTOpPOTo spemeHy Gbiaa ca-
Mojt uuTupyemoit o $uanke. «Kax paboraer mpupoaa:
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Teopyst CAMOOPraHU3OBAHHO KPUTUYHOCTI» — MepBast KHyra, OCBALIeHHAsA
5101t Teme. OCHOBHas nAest IPOCTa, Kak 1 GOABLIMHCTBO MaTeMaTUUECKMX MO~
Aeaeit, MCIOAL3OBAHHEIX TPV MOCTPOEHMY Teopun. /As TOHUMAHMS B OCHOB-
HOM He TpeDyercs HUKAKMX CeLMaAbHBIX 3HAHMI, BRIXOAALIMX 33 PaMKU
MaTeMaTuky B obeme Kypca Bbicuieit koAbl Kaxaprid, KTO MUHUMAAL-
HO BA3A€ET KOMIBIOTEPOM 1 MIMEET ero Mo4 PYKOI, MOXeT CaMOCTOATeAbHO
3apOrpaMMIpOBaTh MOAEAY ¥ NIPOBEPUTH X Npeackasauyst. TpeGyemast ma-
TeMaTiKa YacTo He MpeBbILIaeT yPOBHS CTApIIMX KAACCOB. YacTh KoMIbioTep-
HBIX POTPaMM AOCTyTIHA yepe3 VuTepneT. HekoTopbie 13 SKCMEPUMEHTOB
¢ Kyueit TIecka OTHOCHTEABHO TIPOCTHI, TaK YTO 3aV{HTEPECOBAHHEI UNTaTeAD
MO3KeT Be3 TPyAa 1pOAeAaTh ux caM. B otanue ot Apyrux obaacreit dpusus,
32eCh OCHOBHbIE MAEM AOCTATOYHO DAEMEHTapHbl, YTOOb OBITh AOCTYTIHHIMM
AASl HETIOATOTOBAEHHO! ayauTopuy 6e3 U3AMUIIHETO yIpOLIeHNA.

Kak B HayUHbIX MCCAEAOBAHUSIX, TAK U TPH HAMMCAHMY KHUTY MHE IIOMora-
/M MHOTME APY3bS M KOAAETH. 3aHMMATHCA HAyKOWt B MX OKpyxeHuu Gpiao
TipekpacHo — B ocobersocTy 1 Haaroaapen Kypry Busendeanay u Hao Taury,
C KOTOPBIMM Pa3BiA OPUIMHAABHYIO MACIO, & TAKKE BCeM, KTO ydacTBOBaA 3a-
TeM B MCCACAOBAHMSX M A@A 3TOM MAEe XKM3Hb, HAXOAT ee BOTAOLLeHMS B
MHOTOUMCAGHHBIX ¥ Pa3HOOBPa3HbIX sBAeHmsx npupoast: Kany Yeny, Kumy
Kpucrericeny, Maite ITauaycku, 3usy Oaamu, Cepreto Macaosy, Maitxay Kpoit-
1y, Maitxay Byagoay, Aummutpucy CraccuHonoaycy u XKoze Illeinkmany.
Otaeastioe criacubo Daerin BuseHeasa, Haprcosasiei Kydy recka — smbae-
My camoopranm3opanHoi kpyrranocty (puc. 1.1); Pukapay Coyay 3a u300paxe-
e cobaKy Ha BAACTMYHOM nosoxe (puc.2.1); Apun J>XOHCTOHY 3a puc.1.2;
Vency deaepy u ero rpynme u3 Ocao, mpeaocrasusmmm puc. 1.6 u uaaiocrpa-
LMY K pesyAbTaTaM DKCIIEPUMEHTOB C Kyueit prca (cm. puc.4.2-44 u 1V Dy; Aa-
smsai0 Pormany u Aoty I1. Tporiynrepy 3a dotorpaduy cA0KHbIX 0GpasoBa-
w1, Bo3HuKiIX rpu opmuposanny mka Kunrcron (puc. 4.5); Tirepy T'pac-
cBeprepy 3a ODUCHYIO MHTEPTIPETALMIO MOAEAM Kyyl recka (puc. 3.2); TTaoao
AnoaaTit 3a OpUTMHAAbHbIE TPAUKM AKYCTMHECKMX M3MEPeHNMIT BOKPYT By AKaHa
CrpomBoan (puc.5.3). Briewarasionias KOMIIbIOTepHas rpaduka Ha puc. I u ua-
atoctpatn K urpe «KusHb» Ha puc, VI-VIII nputaaaexar Maiixay Kpoiiuy.

HeckoAbKo ye/10BeK TIOMOIAM MHE CyLIECTBEeHHO yAYMIUMTb AMTepaTyp-
HOE KauecTBO TEKCTa — K COKAAeHUIO, KPAaTKOCTh 1 TOYHOCTH (POPMBI, yMeCT-
Has B HAYMHBIX KypHadaX, He CAMIIKOM TOAUTCS AAsl KHUTH, aApecoBaHHOM
Goaee wmpoxoit ayauropun. TIpexae scero s xouy nobaarosaputs Maitio
Tauycxku u AxkuMa Huaepepa, KOTOpbie TOMOTAM MHE BBICTPOUTH NAAH KHM-
U M TIOTPATHAM AOATME HaChl, AYULIas U3A0KEHHe. Mou aetu — Tuna, SIko6
u Tomac — TIpoBEpUAM, KaK TeKCT BOCIPUHUMAeTCA HerpodeccioHaamy,
4TO TIPMBEAO K NEPECMOTPY HECKOABKMX HescHbx MecT. Hakowen, s B 204~
ry mepes Axeppu Aaitoncom, Yuapamom ®pyxtom u Pobeprom Bexcae-
pom u3 u3aateascrsa Copernicus 3a 3Ha4MTEABHYIO M HEOLIHMMYIO TIOMOLIb
Ha Bcex craagmax paboThl Haa PyKOIIMCHIO.

n PucyHKM 1-1X NpeacTaBneHs! B Usete Ha cTp. 253-256. — [TpuM. H3a.
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CAOXHOCTH
VI KPUTUYIHOCTh

aK CAy4MAOCh TaK, YTO, HauaB BCErO AMIIb

C HECKOABKMX THIIOB SAEMEHTapHBIX 4acTHL

npu Boasiom Bapsise, Beesennas oxasaaach

B TOM COCTOSIHMM, TA€ €CTb KM3Hb, MCTOPUS,

DKOHOMMKA ¥ AuTepatypa? BTOT BONPOC B3bIBAET K OTBETY,
HO ero Aaxe peAko 3a7aioT. IToyemy Boabiiioit B3poiB He
HpuBeA MpOCTO K (GOPMMPOBAHMIO Ta3a M3 YacTHMI MAK
K VX KOHAGHCALIMY B OAMH GOABILON KpUCTaaa? Mpt BuAMM
CAO>XHBIE SBAEHIS BOKPYT ceBsl TaK YacTo, 4TO NpUHUMaeM
MX KaK AAHHOCTB, He yTpyXAas cebsl IMOMCKOM AaAbHEMIIX
obpsacHenmit. 0 HeAABHETO BPeMeH! BOMPOCY O TOM, Mo~
ueMy NPUPOAA CAOXHA, B AGVICTBUTEABHOCTU YAEASAOCh
0O4eHb MaA0 BHUMAHMSI CO CTOPOHBI Hay4HOTO coobiecTsa.
A cobupaiocs 1okasathb, 4TO B IPUPOAE CAOXKHOE 110~
BeAeHME OTPAaKaeT TEHAGHLMIO CUCTEM, COCTOALIMX M3
60ABIIOTO YMCAA DAEMEHTOB, SBOAIOLMOHMPOBATH B AdAe-
KO OT CTaTH4eckOro pPaBHOBECHS, HO AMHAMMYECKU ypas-
HOBEIIIEHHOE KPUMUYeCKoe COCTOAHME, TAe AAXKe He3HauuTe-
ABHBIE BO3MYIIEHIA MOTYT TIPUBECTH K COBBITUAM, MAY A2~
BUHaM, 21006IX MactuTaboB. BoABIIMHCTBO M3MeHeHMIt po-
UCXOAMT He TTyTeM ILAABHBIX TIOCTENIEHHbIX TIePEXOA0B, a de-
pe3 KatacTpodpsl. DBOAOLMA K STOMY 4YBCTBUTEABHOMY
COCTOAHMIO TIPOMCXOANT Ge3 Kakoro-aubo BMeLIaTeAsCcTsa
€O CTOpOHBI. DTO COCTOSHME BOZHMKAET UCKAIOYMTEABHO
64aroaps AMHaMIYECKOMY B3aMOAGHCTBUIO COCTABASIO-
LIX CHCTEMY DAEMEHTOB: KPUTHYECKO® COCTOSHUE SBASET-
CST CaMOoop . Ha i MOMEHT CAMO0P2AHUI0-

eannas xpumuyrocms (CK) sBASETCA AMHCTBEHHBIM M3BECT-

HBIM ODLIMM MEXaHU3MOM, MOPOXAAIOLIMM CAOXKHOCTD b,

KX NOHATHA HayKy — -

aBTOPOM Hak

cucTem, ». Tpag
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Puc.1.1. Kyya necka.
PucyHok 3nesiH BuaeHdensa

Urobsl cAeaaTh Hallre U3A0XKeHue Hoiee KOHKPETHBIM, IIPeACT 1BuM cebe
pebeHKa, KOTOPBII, CMAS Ha TASXKE, HAChIaeT Kydy recka (puc. 1.1). Tona-
4aay Kyya MAOCKas, M OTAeAbHbIE MeCYUMHKY OCTAIOTC PSAOM € TeM MECTOM,
KyAa OHM yriaau. VIX ABMIKEHME MOJXKHO TTOHSATE, MCXOAS M3 MX (PU3NIECKMX
cBojicTs. 1o Mepe TOro Kak IPOLIecC MPOAOAXKAETCS ¥ *y'ia CTAHOBUTCS Kpyde,
HAYMHAIOTCs HeGoAbIIMe Ockiranms recka. Co BpeMerieM OHU CTaHOBSITCS BCe
3aMeTHee u 3aMeTHee. B KOHIIe KOHIIOB KaKOe-TO OChIITaHue MOXeT 3aTPOHYTh
3HAYMTEABHYIO YacTh Kyuy MAM AaXe BCiO Kydy. K aToMy mMoMenty cucrema
AazeKa OT PaBHOBECHSI, M ee TTOBeAeHMe yKe TPYAHO TIOHATh B paMKax IoBe-
AEHMSI OTAEABHBIX TIECYMHOK. laBMHBI MMEIOT CBOIO COOCTBEHHYIO AMHAMUKY,
KOTOPYIO MOXHO IOHSATE AMIIL NPV 1[EAOCTHOM OIIMCAHUM CBOTICTB BCeit Ky-
4y, a He TIPY PeAYKLIMOHMCTCKOM U3YYeHUM TOTO, KakK ABVDKYTCS OTAEAbHbIE
TIECUMHKM: Kyda TTecka — CAOXKHas cucTeMa.

CAOXHBIE SBACHNS, KOTOPbIE MbI HA0AKOA2eM MOBCIOAY, YKa3bIBaIOT Ha TO,
4TO Npuposa GYHKLMOHUPYET B COCTOSHUM CaMOOPTraHU30BAHHON KPUTHY-
Hoctu. Kputuueckoe nosejeHne, KOTOpoe AeMOHCTPUPYeT Ky4a 1ecka, Xapak-

OHHBIM AN CHHEPrETURA KaK u K MpocTOR
CYMME ee YacTel WNM [ame HanuuMA y Hee CBOMCTB, KOTOPIMW NacTW He obnaganu. UMewHo Ta-
Kas r apeKsaTHOR 8 KHUre
CNOMHOCTH. OAHEKO B MHbIX AMCL | W Apyrue Tak, B Teopuu anro-
PUTMOB NOA ANWHa aNrOpUTMa, NO3BONRIOWAER UMHTUPOBATL
no Konmoroposy). A 8 ]

0T € pocTa yucna B M OT 06bema 06pataTbiBaEMbIX AaHHbIX.

(Cm.: i K. CnomH pasym, 4enol . HoBbint ciuHTe3, M.:

KHukHbI oM «TuGporoms/URSS, 2009. 464 c.) — [MpuM. pea. nepes. (ABTOP NpUMENaHui ¢ nomer-
ko «MpuM. pea. nepee.» A. B. l1ognazos.)
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TEPHO AAS MHOXECTBA ABACHMUII, U3Y4a@MBIX Pa3HBIMM 00AACTAMM HayKU, —
SIBAEHMIA, KOTOpHIE ACCOLMMPYIOTC CO CA0XHOCTHIO. Ho npexae yeM yTsep-
KAaTh, UTO BTO ACACTBUTEABHO TaK, MONPOGyeM yTOUHMTH (OPMYAMPOBKY
3agaun. Uro mpeacrasaser coboit caoxnocTs? Kak a10am pemnaan ToT BO-
Ipoc B MpomAomM?

1. 3aKOHblI GU3UKK NPOCTLI, HO NPHpoAA C/OXKHA

CNH/ITBGTCS{, yto nocae Boasmoro Bapusa BceaenHas pﬂ3BMBaAaCb B CO-
OTBETCTBMM C 3aKOHaMy PU3UKM. AHAAM3NPYs HAaDAIOAEHMA M pesyabTaThl
DKCTIEpUMEHTOB, (PUBMKM AOCTHTAM 3aMeYaTeAbHBIX yCIIeXOB B YCTaHOBACHMN
3THUX 3aKOHOB. [2yOuHHbIe TallHbl MaTepun 6B1AY PaCKpbITHI BILAOTB AO CaMbIX
MaABIX MacIITabos. Bemecrso cOCTOUT M3 aTOMOB, aTOMBI BKAIOYAIOT B cebs
Takye 3AeMeHTapHble YacCTHIlbl, KaK DAEKTPOHB!, IMMPOTOHBI U HE!T!TPOHH, KO-
TOpHIE, B CBOIO OYEpeAb, COCTABACHH M3 KBAPKOB 1 IAI00HOB, 1 TaK Aaaee. Bee
npupoa,ﬂbxe SIBA€HUS, maciuTabst KOTOPBIX HPOCIMPQIOTCSI OT OTPOMHBIX 3Ha-
yenust (BceaeHHas) A0 CaMbIX MaABiX (KBapKM), AOAXKHSBI TIOAYMHATHCSA OAHUM
u TeM Xe PU3MYECKMM 3aKOHAM.

OaHMM 13 DTHX 3aKOHOB sIBASeTCH BTOpoir 3axoH Heiorona, F' = ma,
KOTOpBIit TIPOCTO COOBIIIAET HaM, UTO TeA0, IOABEP)KEHHOE BO3ARICTBUIO He-
KOTOpOI1 CHABI, OTBEYAET HA BTO BO3AENCTBIE YCKOPeH)eM, NpOnopLoHaas-
HBIM IIPUMAOXKEHHON cuae. DTOT POCTO# 3aKOH AOCTATOYEH A4S OTIMCAHIS TO-
10, Kax A6A0KO MaAaeT Ha 3eMAI0, Kak IAaHeTs! 00pamapTcs BOKpyr CoaHla,
KaK raAaKTUKY TPUTATUBAIOTCA APYT K APYTY CMAON TATOTEHMA. YpaBHeHUs
MakcBeasa OMMCHBAIOT B3aMMOAEICTBUE DAEKTPUIECKUX TOKOB M MATHUTHBIX
1oAest, MO3BOASLA TOHATh, KaK paboTaeT DAEKTPUYECKUII MOTOP UAM AUHA-
MO-MalyHa. DIHINTeHOBCKas TEOpHUA OTHOCUTEABHOCTU y‘raepx(Aae'r, 4YTO
3akonsl HruloTona HY>XHO NOATIPaBUTL AASA Te4, ABM)KyLLUIXCH ¢ GoapmMMu
CKOPOCTAMMU. KsanToBass MexaHuka paccxasmnaeT HaM O TOM, YTO 34€KTpO-
HaM B aTOMe paapemeﬂo HaxOAMUTHCSA TOABKO B COCTOAHMAX C OnpeAe/leHHbIMM
3HAYEHMAMM SHepruu. DAEKTPOHBI MOTYT MEPecKakmBaTh M3 OAHOIO COCTOA-
HUA B APYTO€, He 3aTpauupas BpeMEHH Ha Mepexoa. :

3axoHB! U3MKM AOBOABHO IPOCTHL. Bce OHM BBIpaXarloTCA MaremaTu-
YeCKUMM yPaBHEHMsAMM, KOTOPHE YMECTATCA Ha Iape TeTPaAHbIX CTPaHMLL.
OAHaKO MareMaTuka, ﬂPMMeKaEMaﬂ AAS pelueHns BTUX yPaBHeHMﬂ, MOXeT
GBITh OYEHDL CAOXHOJ Aake B IPOCTHIX cuTyauysx. OBbIMHO BTO cayyaercst
TOrAa, KOTAA CycTeMa cocTouT u3 Doaee, yem Apyx Tea. K mpumepy, pac-
YEeT ABUIKEHMA ABYX IAaHET B 1oAe TATOTeHUA COAHH& M OCTaABHBIX I1Aa-
HeT YpesBhIYAIHO CAOXKEH. 3a4aua He MOAAAETCH AHAAUTUYECKOMY PelIeHnio
¥ MOXeT ObITh pelieHa TOAbKO MPUBAMKEHHO C MOMOLIBIO KOMIIBIOTEpOB,
OAHAKO TakKas CMTyaLysi, Kax NMpaByuAO, CUUTAeTCH MIPUKAAAHO npobaemoi,
a He QyHAAMEHTAABHO (PUINIECKON TPYAHOCTBIO.

®uaocoduest GpuNKM ¢ MOMEHTa ee 3apoxAeHus Obla PeAYKUMOHU3M:
MUp BOKpPYT Hac MOXXHO TIOHATH B TepMMUHAX CBOVICTB COCTaBAAIOLIUX €ro
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npocteix yacreit. Emje gApesHue rpexyu BMAEAN MUP COCTOSIIMM BCEIO U3 He-
CKOABKMX 1epBodaeMeHTOB. Ecan MBI cBeaeM npupody K mpocresmmm ¢yH-
AaMEHTaABHBIM 33aKOHaM M BhiAeAuM HamBoaee AeMEeHTapHbie COCTaBHbIE
gactu, aeao Byaer caesaHo. Kak TOABKO MBI COBEPHIMM DTOT MOABUT, 3Ha-
wenue QUIMKM — «Lapullbl HayK» — COMAET Ha HET, M OHa YCTYTIMT CBOe
MECTO «MaABIM» HayKaM — TaKiM, Kak reodusmka, xumust uau 6uoaorms, —
KOTOpBIE 3aiMYTCA CACACTBUAMM.

B HEKOTOpBIX YACTHHIX CAydasx (pMaMKM A0DMAMCH ycriexa U B OObsC-
HeHUM [OBEACHMUS CUCTEM, COCTOAIMX U3 BOABIIOTO YMCAa DAEMEHTOB —
aTOMOB, MOAEKYA MAM DAEKTPOHOB. Tak, MOBeAEHMe KPUCTAAAOB, Ta€ TPUAAM-
OHbI aTOMOB aKKyPaTHO PacIlOAOXKEHH! B Y3AaX PeryAspHOl MepuOAMYecKoil
PeIIeTKM, OTHOCUTEABHO XOPOMIO OGBACHSETCH C TOHKM 3PEHMS OCHOBHBIX
3akoHOB Qu3uku. Kpucraaa spaseTcs 31eMeHTapHEIM TIPMMEPOM «YTIOPSIAO-
YeHHOM» CUCTeMBI, B KOTOPO# KaXAblii aTOM 3aHMMaeT CBOe ONpeAeAeHHOe
MECTO B PEryasipHO# TIePUOANYECKON CTpyKType. Kpucraaa momnsTeH kak pa3s
TIOTOMY, YTO BHIFASAMT OAMHAKOBO B 41000 CBOEV YacTi.

Apyroii KpaitHOCTBIO SBASIIOTCS Ta3bl, KOTOpPhIE TOXe COCTOSAT u3 60ab-
LIIOTO YMCAa aTOMOB MAM MOAEKYA. IToBeaeHMe ra30B MOXHO IOHATh, HOTOMY
4TO MX MOAEKYAB PEAKO B3aMMOAEICTBYIOT APYT C APYTOM — TOABKO TO-
1Aa, KOrAa CTaAKMBAIOTCHA. B OTAMYMe OT Kpucraaaa, rae atoMbi 0bpasyioT
pelueTKy, ra3 ABASETCsS cAydaiiHoi, Gecriopsaodnost cuctemort. Y cHosa mc-
TOYHMKOM TIPOCTOTHI OGpaLLIeHNs C BTOI CUCTEMOI CAYXKUT €e OAHOPOAHOCTH:
ra3 MoBCiOAY BHITASAMUT OAMHAKOBO. XOTS B TPOM3BOABHO B3ATHI/I MOMEHT Bpe-
MEHM OTAeAbHbIe aTOMBI B Pa3HbIX ME@CTaxX ABMKYTCS C Pa3HBIMM CKOPOCTAMM
" B pa3sAMUHbBIX HAaTIpaBAEHMSIX, B CPeAHEM TIOBeAeHNe BCeX aTOMOB OAMHAKOBO.

MbI, 04HaKO, XMBEM He B ITPOCTOM ¥ CKYYHOM Mupe, 06pa3oBaHHOM
TOABKO OBpaILaoIMMMUCA 10 OpOUTaM MAaHeTaMM, PeryASpPHLIMY GecKoHey~
HBIMM KPUCTaZA4aMu 1 TIPOCTHIMM rasaMy MAu Xuaxocrsmu. Hama nosce-
AHEBHas XM3Hb TOPa3A0 CAOXKHee majaiomux s6a0K. PacnaxHyB OKHO, MBI
YBMAMM COBEPIIEHHO MHYIO KapTUHY. 3eMHas TIOBEPXHOCTD IIPeACTaBASIeT CO-
6oJt 3aMBICAOBaTHII KOHIAOMEpAT rop, OKeaHOB, OCTPOBOB, PeK, ByAKaHOB,
AEAHVKOB U Pa3A0OMOB 3€MHOI KOPbI, MMEIOMIMX CBOIO CODCTBEHHYIO Xapak-
TePHYIO AMHAMMKY. B OTAMYME OT CMABHO YNOPSAOUEHHBIX AU IOAHOCTHIO
HEeyTOPAAOYEHHBIX CHCTEM, AAHAA(TH Pa3ANYHBI B PA3HBIX MeCTax M m3-
MEHSIIOTCS CO BpemeHeM. Baarogaps stomy pa3HooOpa3uio MBI MOXEM Opu-
EHTUPOBATHCS, M3YUMB MECTHBIV Teif3ax BOKPYT cebs. CucTeMbl, KOTOPHIM
TpuUCyILe 3HaYUTeABHOE pa3HOoGpasue, s Gyay Ha3BIBATH CAOXKHBIMU. DTO pa3-
HOOOpasue MOXeT MMeTh MeCTO B IIMPOKOM AMaria3oHe MpOCTPAHCTBEHHBIX
Macirrabos. [Tpubanxas kapTHHKY Bce GAmxke uan, Ha06OpoOT, OTOABUTAs ee
BCe Aadbllie, MbI HA KaXXAOM ypOBHe yBeanueHusi obHapyupaeM pa3HOOD-
pasue u Bce HOBBIe M HOBBHIE AeTaau. Bo Bceaennoit pasHooGpasue gocturaer
cBoero Hanboapero Macmraba. [louTy exxeHeAeA5HO PUXOAAT HOBBIE CO06-
IIEHV O TOM, YTO BPAILAIOIIMIACA 110 3eMHO opOuTe Teaeckon «Xab6a» mau
ME>XTIAaHeTHEIE CTTyTHUKY 3aperucTpupoBaan kakoe-Hubyas paHee Hem3BecT-
Hoe saBaeHMe. CAOXHOCTb HaTIOMMHAET MaTPeLLIKy: B KaXAO0it KyKae — HOBbIe
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CIOPITPU3EL. Bsiao TIpeANPUHATO MHOXECTBO MOIBITOK AaTh obIlee KoaAmye-
CTBEHHOE OrpejeAeHNe CAOXHOCTH, He YBEHYABIIMXCA 3aMETHBIM ycmexom,
noaToMy Mbt GyAeM TIOHMMATh CAOXKHOCTh Kak pasHoobpasue. Kpucraaasi,
ra3nl ¥ nJAaHeTs! Ha opﬁwrax pOCTHI, HO llaHALan)TM — CAOXHBI.

Ha TOT cayuait, ecan pasHOODpasusa B acTPOHOMMM U reoduanxe Ham
HEAOCTaTOYHO, CAOXKHOCTh MMEeT MHOTO APpYyTux HPOS[B/IEHVH?!. Ha 3emae Bo3-
HMKAA 1 3BOAIOLMOHUPOBaAa Buoaoruyeckas Xu3Hb, TIOpOAMBINAs MUPUAART
pa3AuYHBIX BMAOB C MUAAMApAAMU ocobeit B HEKOTOPBLIX M3 HUX — BUAOB, KOH-
KYPMPYIOILMX U B3aUMOAETCTBYIOIINX APYT C APYTOM U C OKpy>XaloLelt cpe-
2011, B KOHIIe OAHOI! M3 KPOXOTHEIX BETBel 3TOr0 G10A0TUHeCcKOro AepeBsa Mbl
Haxo4uM ceBst. MBI MOXXEM OTAMYMUTb OAHOTO YeAOBeKa OT ApYTOro, nockoab-
Ky BC& MBI pa3HBI€. Yeaopegeckoe TeAO U MO3T — pesyasTaT 3aMbpICA0BATOTO
PacTIOAOXEHMUS ¥ B3aMMOACTBUS KAETOK. MO3T, BepOATHO, ABAJETCS OAHOM
u3 HanGoaee cAOXKHBIX cucTeM, nGo OH criocoben chopMupoBaTh BHyTpeHHee
HpeACTaBAeHMe CAOXHOTO BHelHero mupa. Haima mcropus c ee morpsce-
HUSIMY, BOMHAMM, PEAUTMAMM U MOAUTUYECKUMM CUCTEMaMM TIPeACTaBAseT
coBoit emmje OAMH YPOBEHb CAOXKHOCTM, KOTODHIN OXBAThIBA€T COBpEMeHHOe
JeA0Beyeckoe OBLIECTBO ¢ ero SKOHOMMKOI, 06pa3oBaHHO NOTpeduTeAIMHY,
[POM3BOAMTEASMM, BOPAMM, MIPABUTEABLCTBAMY U SKOHOMICTaMM.

Takum 06pa3oM, MUP, KOTOPbIN Mbl B HaBA10AaeM BOKpYT cefsl, HaroaHeH
CTPYKTYypamMu M CIoprpusamMu BCeX BUAOB. Kak Takoe pa:mooﬁpa:me BO3HU-
KaeT M3 NPOCThIX HEM3MEHHBIX 3aKOHOB? BOABIIMHCTBO OKpY>XaloLMX Hac sB-
AeHu KaXKyTCsl BeCbMa JaAeKMMM OT OCHOBHBIX 3aKOHOB q)MBMKM. Tlonsirkn
AaThb UOAPOaHOE oObsACHeHUE SBACHUIM IIpUPOABI, OTTaAKMBasCh OT qJMBM-
KM YaCTHUL ¥ OTCAeXMBas TPaeKTOpMM BCEX 4acTul, B 60AbLINHCTBE cay4aes
TILETHBEI. MOII!.HOCI’M BCEX 3€MHBIX KOMIIBIOTEPOB ¥ ©AM3KO He XBaTUT AASA
TAKOro BEIYMCAEHUA.

ToT $axT, 4TO 3aKOHBI PUIUKU ONPEALASIOT BCe (TO eCTh ABANIOTCS Ae-
TePMUHUCTUYECKMMY), HeCyecTBeHeH. MeuTa 0 TOM, UTO MOXHO TOHAThH
BCE M3 «IIepBBIX TPUHLIMIOB», MOPOXAEHHAs BIEYATAMIOIMM IIPOrpeccom
¢M3MKVI 3a ABa IOCA€AHMX CTOAeTHs, B COYETaHUM C IpeuMyilecrsaMiu co-
BpeMeHHBIX BbICOKOCKOPOCTHBIX KOMMBIOTEPOB, pacChlliasach B npax. Oxoz0
TpUALIAaTH AET Ha3aA, Ha 3ape KOMﬂb]DTePHOﬁ BpEl, B paMKax MpOeKTa 1oa
Ha3BaHUEM «HPEAEI]H pocra» (57174 TIpeATIpMHATEl BeCbMa BHYIIMTEAbHbIE
ycuaus, 1eab KOTOPBIX COCTOsfAa B IIpeACKasaHusIX r206aAbHOTO Xapakre-
pa. B ocHOBe mpoexTa Aexasa HajeXAa CIPOTHO3MPOBaTh POCT HACEACHMS
TIAQHETHI ¥ BAMsIHME DTOIO MpoLecca Ha 3anac eCTeCTBeHHBIX IIPUPOAHBIX pe-
cypcos. Viaes roTeprieaa COKpyIIMTEABHYIO HeyAady, OCKOABKY Pe3yAbTaThl
pacyera, Kak 0Ka3aa0Ch, CMALHO 3aBUCAT OT HenpeAckasyemsix GakTopos, ko-
TOpbie He GHLAK ABHBIM OGPa30M BCTPOEHB! B TporpaMMy 2. BosmoxHo, 4To

2

} noaxoa = rnoGansHbix — Bbl-
ABuHyTeI 8 1971 ropy Ox. O4eHb Mogenu sMup-2» ¥ sMup-3»,
ero coTp a. W KONNEramu, He TONLKO KAYECTBEHHO, HO B PAde cryyae

[ p Ha 30 ner. MpocTo cneayer
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HPOTHO3B! O [106aABHOM MOTEILACHNM TIONAAAIOT B Ty e KaTeropuio (XoTs
Mbl HErAOXo MOHMMaeM (U3MKY MOTOABI), TaK KakK SBASIOTCSH, 1O CYTH, 40/~
IOCPOYHBIMM TTPEACKA3AHMUAMY AASL CAOXKHOM CUCTEMBL.

3akoHB! GUINKM MOTYT OOBACHMUTB TO, KaK masaeT s0A0KO, HO He TO,
nouemy HpioToH, Byayuy YacThiO CAOXKHOTO MUPa, CMOTPeA Ha 9TO 1540KO0.
O npoucxoxaernu 1610k PuauKa TakKe MOXKET CKasaTb HeMHOro. B koney-
HOM CyeTe, MBI IIPOCTO BEPUM B TO, UTO BCE CAOXKHbIE SBAEHIS, BKAIOYAL
B10AOTMYECKYIO SKM3Hb, ACHCTBUTEABHO MOAYMHSIOTCS 3aKOHaM QUSMKI: Mb
HOMPOCTY He CIIOCOOHEI TIPOCAEANTS CBS3b OT aTOMOB (A4S KOTOPBIX, KaK Ml
3HaeM, 3aKOHBI PUBMKM TOYHO paboTalOT) Yepe3 XMMUIO CAOXKHBIX OpraHude-
CKIX MOAEKYA K POPMMPOBAHMIO KAETOK 1 MX BHICTPaMBAHUIO B JKMBbIE Opra-
HuaMel. Hukoraa ne 65110 HaliA€HO A0Ka3aTeAbCTB CyIeCTBOBAHUS HUKAKOTO
MeTadU3MIECKOro MPOLIeCca, He MOAYMHAIOLIErocs 3aKoHaM (pU3NKM, KOTO-
Phlit ©b1 BBl IPUCYLL XUBOJ MATEPHy B OTAMYME OT HexXuBoil. O3Hauaer au
BTO, YTO MBI HE MOXEM HaiiT ODLMe «3aKOHBI HPUPOABI», OTBACHIIONIE,
rouyeMy OOBIMHBIE BEL}M BOKPYT HAC CKOPee CAQXKHbY, YeMm I1pOCThH?

Bomnpoc 0 BO3HUKHOBEHMM CAOXKHOCTH M3 POCTBIX 3AKOHOB PU3NKY —
BO3MO3KHO, BeANJal1Iasl U3 3aTa40K — CTaA aKTyaAbHOI HayuHO npoBaemoi
He Tak aaBHO. OAHa U3 TIPUYMH COCTOMT B TOM, YTO paHee ObLAM HEAOCTYIIHEI
BBICOKOCKOPOCTHBIE KOMIIBIOTEPhI, BaXKHBIE A5 TaKUX Mccaeaopanit. OaHako
A@XKe Ceifyac HayKa O CAOXKHOCTU BOCTIPUHMMAETCS! € M3PAAHON A0A€M CKerl-
TULM3MA: HEITOHATHO, YeM MOXXeT ObIThb IT04A€3eH HeKuit oOuiMil Pe3yAsTar,
MOCKOABKY KaXAas Hayka Bpoae Gbi XOPOIIIO CIpaBAsieTcs Co cBoelt 0064acTbio
SIBAGHUIL.

HecriocoBHOCTS HEMoCpeACTBEHHO MTPOCYMTATh, KaK CAOXKHbBIE SBACHUS
Ha KaKOM-AuBO0 ypOBHE BOZHMKAIOT U3 PUINUECKMX MeXaHU3MOB, AeMCTBYIO-
mux Ha 6oaee rayboOKOM ypoBHe, IOPOit 3aCTaBAsAeT yUeHbIX Pa3BOAUTH pyKa-
MM ¥ TOBOPUTH O TaKMX SIBAGHMAX KaK O BOSHMKAIOIIMX, VAN IMEPOKEHMHBIX.
OHu BO3HMKAIOT, KaKk ByaTo Bbl, HMOTKyAa. [eodusnka BOZHMKAET U3 acTpO-
usukn, xumua — u3 Gusmku, 61OAOTMS — U3 XUMUU U TEOPUIUKY, 1 TaK
aAanee. Kaxaas Hayka BhIpabaTBIBa€T CBO# COOCTBEHHBIN SI3bIK M MIMEET A€A0
€O cBOMMM ODBEKTaMU M MTOHATUAMU. [eOPU3NKM TOBOPAT O ABVIXEHNH TEKTO-
HUYECKNX MAKUT U 3eMAETPsICeHMsX, He oDpammancs K actpopusuke, 61010
OTIMCHIBAIOT OCODEHHOCTU 1 DBOAIOLIMIO BUAOB, HE OTASABIBASsICh HA TeOPU3NKY,
SKOHOMUCTBI PACCMATPUBAIOT A@HEXHBIE B3aMMOOTHOIICHUS MEXAY AI0ABMM,
He 3asyMbiBasich 0 6uoaormu u T.1. VI B 9TOM HeT HMUEro naoxoro! M3-3a
KaxxylLLeicst TPyAHOODBICHMMOCTH DMEPAKEHTHBIX ABAGHMIT Apyroro modus
operandi 3 e ocraercst. Ecay 611 B G0ABIUMX CHCTeMaX He BOHIMKAAO HOBHIX
SIBAGHUI, BHIXOASIIIMX 32 PaMKy AMHaMMKM cucTeM Goaee HU3KOTO ypOBHS,
TO KpOMe CIIeL1aAuCTOB M0 (PU3MKe 4acTuUL] He HyxHbl 6bian Ol HuKakue

MMeTb B BUAY, HTO pasHble MMEIOT P T NPOrHO3a W AN HUX HAAO CTPOUTL
CBOM MaTemaTuueckue Mofenu. Camo passuTue Ge3 ans
NPOrHO3a NNAHUPOBANMS, OUEHKH PUCKOB. — ToKM. Pea. nepes.

3 Modus operandi — o6pa3 fedAcTBui (nar.).
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Apyrue yuenble (y HUX TIpocTo He 68110 651 noas aesteastoctn!). Ho Toraa
He cTaao 6Bl M creuyaaucTos 1o ¢uauke yactuiu, KauecTso B HEKOTOPOM
CMBICAE BO3HMKAET M3 KOAMYECTBa — HO Kak? PaccMOTpuM Aas Hauaaa ABa
y>Ke CyIeCTBYIOIMX T0AX0AA K ONMCAHUIO CAOXKHBIX SIBAGHUI.

2. OnucaTenbCTBO NPOTUB HAYKU

PeAyKUMOHMCTCKIE METOAB (PUBUKM — MOAPOOHBIE NPEACKA3aHUS U 110~
caeayiOLIee CpaBHEHME C pe3yAbTaTaMy BOCTIPOM3BOAMMBIX DKCTIEPUMEHTOB —
HEeIpYMEHUMBI B 3HAYMTeAbHOM YMcAe 06aacTelt, PeACTaBASIOIMX HAYIHbIA
uHTepec. Borpoc o TOM, 4TO AeAaTh B TaKoi cuTyauuu, 6514 sicHO cpopmyau-
POBaH BhIAAIOIIMMCA MaAE€OHTOAOTOM M TONYASIpU3aTOPOM HAyKH CruseHoM
Axeem [yaaom B ero Kuure «YAusuTeasHas xusnp» (Wonderful Life):

Kax A0AKHHI ACHCTBOBATh y4eHble, YTOOk OBBACHUTL pe3yAbTaT UCTOpUYe-
CKOTO I1IpOLecca — BCeX HTUX Ge3YMHO CAOXHHIX CODHTUIM, KOTOPBIE IPOUCXOAAT
BO BCEM CBOeM BeAMKOAENMM AMIIb 0AHAXAR? MHorne ofmmpble CTOpOHbB!
NpUPOABI — U CPEAM HUX KOCMOAOTHS, Te0AOTUSR U DBOAIOLIUA — AOAXKHB U3y~
HaTBCA € MCTIOAB3OBAHNMEM apceHasa uCTopuyeckoit Hayku. Cootsercrsyiomue me-
TOAB! HOKYCHPYIOTCS Ha pacckase, @ He Ha DKCIIEPMMEHTe, KaK MPUHATO CYMTaTh.

C. Ax. [yaa «pa3BoAMT pyKaMu» M yTBEPXAAeT, YTO BO MHOTMX HayKax
MO>KET OBITb MCIIOAB30BaH TOABKO TAaKOM OIMMCATEABHBIN ITOAXOA, noTomy
4TO Ka’kKA0€ KOHKpeTHOe coBpITHE 3aBUCUT OT HOABILIOIO YMCAa eAMHUYHBIX
M HerpeACKa3yeMbIX ABACHMi. s TeOpUM DBOAIOLMM UAM TTAAEOHTOAOTHM
HE TOAATCS DKCIIEPVMEHTRI, TaK KakK TaM HeT BOCIIPOM3BOAUMOCTH. MCI'OPMH
1 B TOM uncae 5Y0AOrMYECKas SBOAIOLNA — DTO «OAHA YEPTOBLIMHA 32 APY-
TO¥». 3aAHUM YMCAOM MBI MOXeM OGBSCHUTS TO, YTO yXe Ob1A0 B IPOILAOM,
HO MBI He B COCTOSIHMM MPeACKa3aTh, UTO HaC 0XMAaeT B Gyaymem. JdaTckuit
¢duaocod Cépen Knepkerop Brpasua 3Ty e MBICAb B CBOel1 M3BecTHOM (pa-
3e «Ku3Hb moHMMaeMa B TIpOLIAOM, HO AOAXKHA OBITH TIPOXKUTA B GyAyuxeM».

HayKM TPaaULIMOHHO MOAPa3AeAAI0TCs Ha ABE KaTeropum: Xecmxue, B KO-
TOPBIX MOBTOpsieMble COBBITUA MOTYT GHTH MPEACKa3aHB! C MOMOLIBIO Ma-
TemMaTu4eckoro popMaan3ma, BHIPaXKaloLIEro 3aKOHBI MPUPOABL, U MAZKUE,
B KOTOPBIX, B CMAY CBOJMCTBEHHO/ OGBEKTaM MX M3ydeHMs M3MEHYMBOCTH,
K Pa3AMUMMEIM COBBITUAM BO3MOXEH TOABKO OMMCATeABHBII TTOAXOA 3aAHUM
uncAOM 4). ¢M3MK¢'!, XUMusA, MoAeKyaspHas Buoaorms oTHOCATCA K nepnoi!
KaTeropuu; ucropus, DOuoaoruyeckas 3BOAIOIIMA U DKOHOMUKA — KO BTOPOiI

C. Ax. Iyaa cnipaBeaanso npumacmaae'r pasHoobpasue Bewieit u, Kak
CAGACTBME, MX CAOXHOCTB, HENp HOIM AbCIBAM, 0OYCAOBAEHHBIM
HENOAHOMON HAWUX 3HAHUU. Mcmpmecxue COOBITUA 3aBUCAT OT Kanpusos

4) OBLINHO K sMATKAM HayKaM» OTHOCST Te, B KOTOPbIX 38HOHSI, GHbie Hu:
OAHAKO W B ITOM Clly4ae MOMHO rOBOPHTL HE TONLKO 06 onmca:
HHW MK O A P (BECbMA MHOTOE YA3eTcs NPeACKa3bIBaTS).
C ToMy — G yenexu WK, reorpadun U Tonb-

KO HEAaBHO POAWBLIEACH MaTeMaTUMECKOR ucTopun. — [TpyM. pea. nepes.
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caydas, u ecan Obl TIA€HKY UCTOpMM MOXHO 65110 NpOKpy4YMBaTh MHOTIO~
KpaTHO CO CAErKa Pa3AMYHBIMY HAYaAbHBIMM yCAOBIAMM, KaXABl1 pa3 3T0
6b110 BBl COBEPIIEHHO HOBOE KMHO. HerocTikimble CredeHmns 06CTOATEABCTB,
BeAylLiMe K APAMATHIECKOI Pa3BA3Ke, IPUBOAAT B BOCTOPT MCTOPUKOB M BAOX-
HOBASIOT TIACaTeAelt. 3aBMCHMOCTB PeaabHOM XM3HI OT UTPHL CAy4das TpeAo-
crasasteT GeaAeTpUCTaM OrPOMHYIO CBOGOAY, He AUIlIas MX COMMHERNS A0CTO
BEpPHOCTH.

VcTopuky OBACHSIOT X04 CODHITHI OMMUCaTeAbHEIM ASHIKOM, TAe cobbI~
e A seaeT x cobbrTmio B, a cobrrrne C — x cobsituio D. 3arem, 6aaroaaps
cobyTiio D, cobertne B Baeuer 3a coboit cobmitue E. Ho ecan G coGor-
e C He cayanaock, T0 D u E mpocTo He npou3oman 651, Tevenne ucropum
65110 GBI COCTABACHO U3 MHO! TI0CAEA0BATEABHOCTY COBBITHI, KOTOPAs TOMHO
TaK e moayumaa 6ui obBsaCHeHMe TIpY B3rAsAe Ha3aa, HO B APYTOM OMMCaHUIL,
K OTKpHITMIO AMEpPUKY IpUBeA AAVHHBIA PS4 cobBITHIT, KaXKA0€ 13 KOTOPBIX
MIMeAO MCKAIOYMUTEABHYIO 3HAYMMOCTD C TOUKM 3PEHMS pe3yasTaTa: poAuTeAu
Koaymba a0axHBb! G613 BCTPETUTECS, CaM Koaymb aoaxeH 614 poOAUTECA,
oTnpasuTes B Vicranuio, 4ToBs! IONPOCHTH ACHBIY Ha BKCIEAULMIO, [Or0Aa
10 IyTH A0AXHA 6b11a GBHITH CHOCHOIA, M Tak Aaaee. Vicropus HerpeAckasye-
Ma, HO He HeoOBbsicHIMa. HeT H1Uero 110xoro B Hayke, MAyLIe TaKUM Iy TeM,
TA€ LIeABI0 ABASETCS akKypaTHast TIOBECTBOBaTeAbHAs OLIEHKa OTAEABHBIX CO-
BprTiit. ViMenno HeIpeoj0Anmoe BAUSAHMKE myqaﬂﬂocm Ae/aeT Takue HayKn
MHTePeCHBIMMU. 3aech Bceraa GyaeT B 3arace MHOTO HEOXMAAHHOTO AAA Hac.
HanpoTus, npocTsie rpeackasyemble CHCTEME BpOAE 10A0Ka, [MaAaloLIero
Ha 3eMAI0, CIyCTsl HEKOTOPOE BPeMsl CTAaHOBATCH CKYUHBL.

B MATKMX HayKaX, HATIOAHEHHBIX CAYYaitHOCTBIO, TOYHbIE AOATOCPOYHbIE
IpeACKa3anus HeBO3MOXHEL DBOAIONMOHHAS GYOAOTHSA, HATIPUMEP, HE MO~
XeT OBBACHUTH, [I0YEMY CYUIECTBYIOT AIOAM M CAOHEL JKM3HB, KOTOPYIO MEI
BUAMM CErOAHS, — OAMH M3 MAAOBEPOSITHBIX YICXOA0B CpeAU MUPUaA APYruX,
B PaBHOI! CTelleHy MaAoBeposTHEIX. K npumepy, XusHs Ha Hallleit raaHeTe
Moraa Obl OBITh COBEPILIEHHO MHOIA, ecay G5l He BEIMEPAM AMHO3aBPhI — BO3-
MOXHO, BCAEACTBIE YAAPa O 3eMAI0 MeTeOpHTa, PEpBaBILero ee CIoKowHoe
nyTewectsue 1o opbute. Kaxoe-2uGo Maa0BeposTHOE cobeITHe pOU30iiAeT
c HoapIION BEPOATHOCTHIO — npocro MOTOMY, 4TO CAUIIKOM MHOTO MaAOBe-
POATHBIX COBBITUY TOTOBBI CAYUUTHCS.

Kakue xe CBOJCTBa, AeXalue B OCHOBE UCTOpMM 1 610A0THH, AeAa10T
9TU ITPEeAMETHI CTOAb ‘lyBCTBMTeIleMMM K HEe3HaYUTEeABHBIM CAY 7 co-
GurTvsM? JlpyriMi cA0BaMU, OTKyAa BepeTes AMHaMuKa, IPUBOASIIA K B3a-
MMO3aBUCHMOCTH CODBITHI U TeM caMbiM K caoxuocTn? TlogeMy BOSMOXHEL
COBHITIS, UMeIoILMe T06aabHbe ApamMaTiyeckue nocaeactsus? TTodemy cy-
IEeCTBYeT AeAeHUe Hayk Ha ABe COBEpIUIEHHO HENoXOoXye IPynIksl ¢ pasand-
HBIMM METOAaMM U CTUASIMHU, XOTH BCe CUCTEMEI, NO-BUAVIMOMY, TIOAYUHAIOTCSL
B KOHEeYHOM MTOre OAHMM M TeM >XKe 3aKOHaM HPHPOABI?

Tpesxae 4eM MOTPY3UTBCS B AETaAM TEOPUM, paccMOTpUM B oBmMX yep-
Tax, 4TO Moraa 6bl TPeACTaBAsATH OGO HayKa O CAOKHOCTH.
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3. Y10 MOMET 06bACHUTL TEOPUS CROMHOCTH?

Ecau Bce, 4TO MBI MOXEM B CAOXHBIX MATKMUX HaykKax, — 9TO OTCA€XH-
BaTh COOBLITUA U A€AATh KPaTKOCpOYHbIe MTpeACKa3aHusl LeHOM YTOMMUTEABHBIX
BHIMMCACHMI, TO TaKye HayKM — He MeCTO AAs QU3MKOB, i QUBMKU A0AXK-
Hbl YCTYIUTD €r0 «3KCIepTaM», KOTOphie 004a4ai0T AETAABHEIMU SHAHUAMM
B CBOMX y3KuX oBaacTsix. BeAb ecan Heab3st IIpEACKa3aTh HIYETO KOHKPeTHO,
TO KaKO# CMbICA BOOBILE STHM 3aHMMAThCA?

B CTaBLueit IIMPOKO M3BECTHON AUCKYCCHM B UHCTUTYTe AnHtes B JoHA0-
He Mexay 6uoaorom Crioaprom Kaypmaunom (Mucturyt Canta-Qe) u Jxo-
Hom Meitnapaom Cyurom (Yeusepcurer Cacceca, Auraus) 8 1995 roay astop
kuurn «Teopus ssoaouuu» (The Theory of Evolution), Cmut, BocKAMKHY2,
YTO OH HE HaXOAUT TEOPUIO CAOXHOCTU um‘epecnoﬁ VIME@HHO ITIOTOMY, 4TO
oHa He OGBACHMAA Elle Hi OAHOTO OTAEABHO B3ATOTO (pakTa.

AeitcTBUTEALHO, 210051 TEOPUA CAOXKHOCTH AOAXKHA HEMMHYEMO Ka3aTh-
cs1 HeroaHOM. Pa3HooBpasue He MO3BOASET YAOXKUTH BCe AeTaAbHble HAbAIO-
AeHus B HeDOABLIOE YMCAO MaTeMaTMYeCKMX YPaBHEHMH, TOAOOHEBIX c])yH-
AaMeHTaAbHbIM 3aKoHaMm ¢uamku. /lyunree, YTO MOXET Takas TeOpus, —
OOBSACHUTSD, noyemy Cyuiecrsyer pasﬂooﬁpasue MAN KaKMe TUIMUYHBIE CXEeMBI
MOryT peaAn30BIBaTHCSA, HO HE MOXXeT NpeAcKa3aTh, KOHKPETHblil uTor pas-
BUTUS KOHKP&’I’HOIZ cucreMsl. J1a TeOpusl HUKOraa He MpeACKaXXeT CAOHOB.
Aaxe npU CaMBIX ONTHMMMUCTUIECKMX MPOrHO3axX MCTOpUKam u q)amacraM
OyaeT, 4eM 3aHATBCA B OyAyiueM.

Ob1mas TEOPHs CA0XHBIX CUCTEM 06s3aTeABHO A0AXKHA ObITh afcmpakmHou.
Hanpumep, TeOpusi K U3HM AOAXKHA B [IPUHLIMIIE GBITH B COCTOAHMM OMMCATh BCe
BO3MOXHBIE ClLieHapuy 3BoAomMn. OHa 404KHA CyMeTh OMMCaTh MEXaHU3Mbl
xusHu Ha Mapce, ecau Gul TakoBas TaM Gblaa. TO YpPe3BLIYANHO PUCKO-
BanHas nosuuus, Awobas obimas MoAeAb, KOTOPYIO Mbl MOTAM BBl CKOHCTPY-
MpOBaTh, HE AOAXKHA HATIPAMYIO OTChIAATh HAC K PEaABHO CYLIeCTBYIOIIMM
BUAaM XuBBIX cymects. He MCKAIO4@HO, YTO OHAa MOXKET AaXe He OMMpaThCs
Ha OCHOBHBIE XMMMUYECKMe ITpOLeCcCh UAM Ha CTPYKTYPY MOAEKYA AHK, KO-
TOpBIe ABASIOTCS COCTABHON YACTHIO BCEX U3BECTHBIX Ham GOPM KM3HM.

MBI A0AXHBI OTYMUTD ceGst BUAETD BELLM TAKMMM, KaKOBbI OHM ecTh! Beck-
Ma paAMKaAbHBI Hay4dHBIT I0AX0A! Koraa, caeays TpaAMIIMOHHBIM HayYHBIM
MeToAaM, Mbl COCpeA0TaunBaeMcs Ha CKPYTIyA€3HOM OnycaHum AeTtanem, Te-
psieTcs mepcrexTuBa. Teopus >Ku3HU, CKOpee, AOAXHA OHITb Teopymel mpo-
ecca, a He HOApOﬁHbIM OInycaHueM He CAUIIKOM CyIIeCTBEHHBIX YacTHOCTe
STOrO MPOLecca BPOAE MOSNBACHUS Y€A0BEKa.

Taxasi TeOPUA AOAXHA OBITH CMAMUCTIUNECKOU U, CAEAOBATEABHO, HE MO~
JKeT BOCITPOU3BOAUTH KOHKPETHBIE A€TaAM. Boabiiasi 4acTe DBOAIOLIMOHHOM
TeopuM, Kak OHa TpeACTaBAeHa, HarpuMep, B Kkure Meitnapaa Cmura, dop-
MyAUPYETCS B BUAE uaﬁopa OTAEABHBIX AAaHHBIX O cpynxuum«mposaumu pas-
ANYHBIX MEXAHM3MOB DBOAIOLIUU. PaSPOBHeHHble AaHHBIE oﬁpe‘ra!m‘ BEC TOAb-
KO TOT4a, KOraa MOXHO coﬁpan MX B KOAMYECTBE, AO0CTATOYHOM AAs q)OpMM-
poBaHus cTaTHCTIHecKOrO yTBepxAeHus. CGOp AaHHbIX MOXeT BbITh AMIIIb
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IIPOMEXYTOUHOI Leabio. B MeauiMHe, Hanpumep, AaBHO BBLAO TIOHATO, YTO
AaHHbIe HabAIOAEHUI OAHOTO Bpadya AOAXHEI YCTYTIMTh BBIBOAY, OCHOBAHHOMY
Ha ODIIMPHOM, CTAaTUCTUYECKM 3HAYIMOM Habope MHOTOYMCAeHHbIX HabAIO-
aennit. ComocTapaeHne TeOpHM € SKCTIEPUMEHTOM UAN HADAIOACHUIMM, Cy-
LLIeCTBEHHOE A5 AIOOBIX HAYYHBIX M3BICKAHMI, OCYILIECTBASETCS CPaBHEHUEM
CTAaTHCTUYECKUX XapPaKTePUCTUK OBIIMX 3aKOHOMEPHOCTel.

Abcmpaxmiocmo M ¢ tecxas, eep mHas npupoda AX0OOI 110~
A0BHOTI TeOPNM CAOKHOCTY BHI3BIBAET TIPOTECT Te0PU3NKOB, 6110A0TOB 1 KO-
HOMMCTOB, KOTOpbIe CTPEMSITCA K IT0AydeHuio GpoTorpaduueckn To4HOro 06-
pa3sa peaAbHBIX SIBAEHUI.

B cerogHsAIIHEM MaTepMalnuCTUHECKOM MUPe B HayKe, BO3MOKHO, CAMIL-
KOM BOABLION aKLUEHT CAeJaH Ha 0ermarbHblX TIPeACKa3saHMsIX M MPOTHO3ax.
B reodusuke, Kk TpUMepy, 3TO MpeACKa3aHME OTACABHBIX 3eMAETpPICEHMI
u npounx GeacTsmit. A BeAb UHAHCMPOBaHME MPEAOCTABASETCS B pasMe-
Pe, KOTOpSIif, 0 MHeHNIO GOHAOB M MX DKCIEPTOB, OTBEYAET BOZMOXHOMY
mporpeccy. 910 BeAeT K IIapAaTaHCTBY M Aae MOILICHHM'UECTBY, He TOBOPs
YK€ O TOM, YTO XOPOLIME YdeHble AMILAIOTCS CBOMX PAHTOB. AHAAOIMYHO,
B DKOHOMMKE OCHOBHOJ1 YIIOp A€AAaeTCsl Ha IPOTrHO3 LIEHb aKLMA MAY APYTUX
DKOHOMMYECKMX MHANKATOPOB, MOCKOABKY IpaBUAbHEIE MPeACKa3aHusl 1103~
BOASIIOT AeaaTh AeHbIn. He Tak MHOTO ycuauit ©B1A0 BAOKEHO B TO, "ITOBHI 1O~
AOMTYM K OMMCAHMIO DKOHOMMHUECKMX CHUCTEM TaK Xe Gecripucrpactio u 06b-
€KTMBHO, KaK 5T0 Op1A0 OBl cAedaHO IpM M3yHeHMH, CKaXKeM, MypaBerHuKa.

Du3nkam, KOHEUHO, He TIPMBBIKATE UMETh AeA0 C BePOSTHOCTHBIMU TEO-
PUMAMMY, TAE He MOXeT ObITh MpPeACKa3aH KOHKPETHb ' 11CX04 SKCIIEPUMEHTA,
a MOJXKHO BBIBECTH TOABKO OIIPeAeAeHHbIe CTaTHMCTHUYECKye 3aKOHOMEePHOCTH.
B puanxe ects Tpu yHAAMEHTAABHBIX TEOPUM, UMEIOIUX CTATUCTHHECKYIO
npupoay. Ileppast — 3TO CTaTMCTMUECKas! MeXaHMKa, KOTOpas 3aHMMaeTcs
00ABIIMMH CHCTEMaMY, HAXOASIIMMMCS B COCTOSIHMM PaBHOBECHMs, — TaKu-~
M, KaK ra3 U3 aTOMOB B BO3Ayxe BOKPYT Hac. CTaTmCTIt4eckas MexaH1Ka yuuT
Hac pacCyUTHIBATL YCPEAHEHHBIE XapaKTePUCTUKM HOABITIOTO 41CAa aTOMOB —
HalpuMep, TeMIepaTypy U AaBaeHue. DTa TEOpUs He AaeT HaM 3HAYeHU KO-
OPAVHAT 1 CKOPOCTeli 4451 KaXKAOTO OTAEABHOTO aTOMa, Aa OHM HaM U He HyX-
Hbl, BTopas — kBaHTOBas MexaHUKa, KOTOpas TOBOPUT HaM, 4TO MBI HE MOXEM
o,a.x»roapemenno npe,zzcxasarb Koop,a,nﬂa'ry u CKOPOCTB KaKOﬁ-HMﬁyAB Maaoi
YacTHLbI, HATIPUMED, DAeKTPOHA. MOXHO paccymTaTs AMIb BEPOSTHOCTD TO-
TO, 4TO B DKCTepuMenTe yactiua 6yaeT obHapy>xeHa B ONpeAeAEHHOM MecTe.
Ho Hac, onaTs e, yale BCEro MHTEPeCyeT TOABKO HEeKOTOpOe YCpeAHEHHOe
TIOBEAEHMEe MHOIMX 3AEKTPOHOB, HaIpUMep, DAKTPUIECKMii TOK B IPOBO-
4e, a OH yxe mnpeackasyeM. TpeTss Teopusi — Teopus xaoca — coobmjaer
HaM, 4TO MHOTHE IPOCTHIE MeXaHIYecKue CHCTeMbl, TaKue, KaK nepuoanye-
CKM MOATaAKMBaeMBbIii MafgTHMK, MOTYT A@MOHCTPUpPOBaTh HerpeAckasyemoe
noBeaeHme. Mbl He 3HaeM TOUHO, Tae OyAeT MasTHUK CIIYCTsl A0ATOE BpeMms,
HE3aBMCUMO OT TOIO, HACKOALKO XOPOIIO M3BECTHHI YPABHEHMS ABVMIKEHMS
1 ero Ha4aAbHOE COCTOsIHMe.
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Kak yxasaa ¢uaocodp Kapa [onmep, Haayaye npeAckasanye — Aydiuuii
i3 MMEIOIMXCA Y Hac CrocoBoB OTAeAMTH HayKy OT mceszonayxu. Ipea-
CKa3BIBaTh CTATUCTMKY peasbHbIX ABACHWIT, 2 HE KOHKPETHBIA MCXOA — DTO
COBEpIIEHHO 3aKOHHBIN U ODBIMHBIV CrIOCOD COTOCTAaBACHMS TEOPUM M Ha-
Bai0aenmii.

UT0 AeAaeT CUTYALMIO B G110AOTH, DKOHOMUKE MAN reopu3MKe KOHIIerN-
TyaAbHO MHO 1 MEIIaeT IPYHATH TaKOe NOAOXKEHHe AeA — TakK 3TO TO, 4TO
TaM KOHKPETHBIiI pe3yAbTaT NPOLIeCca SBALETCS 6aXHuM. B 9TOM cayuae Mbt,
yeAOBeUEeCKMe CYILeCTBa, 00ECIIOKO@HE! KOHKPETHBIM COCTOSHMEM CHUCTeMbI.
Mz Haba10aaeM He ITPOCTO yCpeAHeHHBIe CBOVCTBa GOABILIOrO 4McAa Maabix
HerpeACKasyeMBIX COBBITHIL, HO AVHCTBEHHBI UTOTOBI Pe3yALTaT BO BCEM
ero eankoseru. Tor PaxT, 4TO MBI MOXKeM TOHATH TaKie CTaTUCTHYecKue
CBOJCTBA, KaK CPeAHee YMCAO 3eMAETPACeHMI ONpeAeACHHO CHAbL, NIPOMC-
XOASIIMX B TOA B ONPEAEAEHHON 00AaCTH, CAYXUT cAabbIM yTelIeHMeM AAs
Tex, KTO TIOABEPICS ASMCTBMIO PaspyIMTeABHOTO CTuxmiitoro Beactaus. Aas
6140A0TMHM CYILLIECTBEHHO, YTO B pesyabTaTe GOABILIOTO BEIMMpPAHNs AUHO3aBPh
ucye3an ¥ OCBOBOAMAY MeCTO AAs HaC.

TMcHXx0AOTMIecKY MBI CTPEMMMCS CUMTATh HAIly KOHKPETHYIO CUTYaLuio
eAMHCTBeHHO BO3MOXKHOI1. /451 HaC SMOIMOHAABHO HEeNPHeMAEeMO TPHU3HATD,
YTO BCA OKPY’KaloILast HAC AEMCTBMTEABHOCTb — AMIIb OAMH LUATKUIA MCXOA
Cpeau HeCMeTHOTO YMCAa APYTMX BosmoxHocTelr. Ham oueHs TpyaHO mpu-
HATH MACI0 MHOXECTBA BO3MOXHBIX TTapaAAeAbHbIX BCEAEHHEIX, XOTS HEKOTO-
phle nucaTean-aHTaCcThl UCTIOAB3OBAAN €€ B CROMX Npou3BeAeHMsX. [ThiTasch
TOHSTH HAIll MMP, MBI CTAAKMBA@MCA C TeM, 4TO HaM He C YeM ero CPaBHMUT.

M1 He MOXeM MpeoAoAeTh IpobaeMy Herpeackasyemoctyt. Puaocodust
Kbepxeropa npocTo OTpaxkaeT GyHAAMEHTaAbHBIA U YHUBEPCAABHBIN 32KOH
sxuannm. Tak Kak e BO3SMOXHa 0bLIas Teopus MAM HayKa O ca0xHocTu? Ecan
Takas TEOPMA He OUBACHAST HUKAKMX KOHKPETHBIX AeTalesl, 4TO OHa A0AXHA
0BBacHaTH? Kak comocTasuTs TeOpUIO C peaabHocThI0? bes 9Toro xaiouesoro
1mara HeT HayKi.

K cuactsio, B pasHslx 06AacTAX HAyKU CYIIECTBYET Psi4 yHMBEPCaABHBIX
SMIMPUUECKUX 33aKOHOMEPHOCTE!, KOTOPEIe He MOTYT GbITh MOHSATHI, ICXOAS
U3 TIPEACTABACHWIA, Pa3BUBAEMBIX B PaMKaX OTAGABHBIX HayUHBIX AMCIMIIANH.
C10aa OTHOCATCH CTaTMCTHKA KaTacTpod, ppaxraas, 1/ f-mym, sakon Lunda.
lakMycoBoit GyMaxKKOit A4S TEOPUH CAOXKHOCTH CAYKHUT ee CrIocoGHOCTS 06b-
SICHUTH 2TH obMe 3akoHOMepHOCTH. OTYero oHM yHMBEpPCAABHBI U MOYeMYy
HeOXMAAHHO BO3HMKAIOT MOBCIOAY?

KaTacTpodbl NOAYMHAIOTCA NPOCTOMY 3aKOHY

Baaroaaps TOMy, YTO CAOXHBIE CHCTEMbI COCTOAT U3 BOABLIIOIO YMCAa Ae-
MEHTOB, OHM MOTYT AEMOHCTPYPOBATh KaTaCTPO(IHecKoe NoBeAeH e, B KOTOPOM
OAHA 13 YACTell CUCTEMBI BO3AETICTBYET Ha MHOSKECTBO APYTHX Harnoao0ue sddex-
Ta aomuHo. Tak PacrnpoCTPaHAIOTCH TPELMHEI B 3eMHOVI KOpe, BHI3bIBas 3eM-
AeTpsCEHMs!, KOTOPBIE TIOPOTt BHICBOBOXKAAIOT KOAOCCAABHYIO BHEPIUIO.
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Puc.1.2. a) Pacnp 3emneTp # no marHuTyae B 30He Heio-Mappna
Ha 1oro-8ocToKe CoeanHenHbix LLiTatos B nepuos 1974-1983 rogsl, NoCTpoEHHOE ApUK
[MOHCTOHOM M Cbio3aH Hasa 13 PCTBEHHOTO Y Teta Memdi Touku

0603HaYaKT YACNO 3EMAETPACEHUHA, MarHWTYAa KOTOPbIX NpeBbiluana 3agaHHoe
3HaueHne m. MPSMas NMHKA yKasLIBaeT Ha NPOCTOM CTENEHHON 3aKOH pacnpeaenequs,
W3BECTHBIN KaK 3aKoH TyTenGepra—Puxtepa. 6) MecTa 3eMNeTpACceHUA, BRNOUEHHBIX

B CTATUCTUKY Ha PUC. (a). PaaMepbl TOHEK COOTBETCTBYIOT MArHUTYAE 3eMIIETPACEHHH

Ydensie, M3ydaiolye 3eMAETPACEHNUS, ULIYT OCOGEE MEXaHM3MBI A4S
BoAbIIMX COBBITUIL, OMMCHIBAS OTAGABHO KaXX/Ablit CAydail, BHE €ro CBA3M
¢ Apyrumu. Vi BTO NPy TOM, YTO YMCAO 3eMAETP]CEHMIT 33AaHHON CHABI
MOAUMHSIETCS BBI3BIBAIOIIE TTPOCTOMY PacCHpejeAeHMIO, M3BECTHOMY Kak 3a-
xoH Iyren6epra—Puxrepa. CoraacHo eMy 3aKOHY, B TeUeHue epuoAa, Koraa
nponcxoant 1000 3eMAETPsICeHMil C MarHUTYao >, CKaxeM, 5, cAyqaloTcs
Taxxke 100 3eMaeTpscesmit ¢ MarHMTYAOM 6, 10 3emaeTpscenmii ¢ MarHuTy-
A0 7 U TaK Aa/lee‘”. DTOT 3aKOH MOKas3aH Ha puc. 1.2 a), TA€ BUAHO, CKOAB-
KO 3eMAETPSICEHUI TOM MAM MHOV MarHMTyABl CAYyYMAOCh B NMEpPUOA € 1974
110 1983 roa B 06aacTu Ha 1oro-socroxe CoeaunenHrix IlITaTos, 138ecTHOI KaK

%) MarnuTysa - ; 3Hepruio, npy 3eM-
B Buae ceil sonH: m = 2/3 - (IgE — 14,8), rae E — 3Heprus B MKOyNax.
C MarHUTYAHBIX WKan, pa: aToft ¢
(o] Ha 6 wn BONH NNGO
ouara 3emnetprcenus. Mepsas WKana, ] Y Pux-
Tepom B 1935 rogy, OCHOBbIBANach Ha amnnuTyae urael 0 ceficmorpaga

Byna—AnpaepcoHa. — llouM. pea. nepes.
6) 1 TouKa OTCHETA Ha MArHWTYAHOM WKane BLIGPaHa Tax, YTo 3T0T NEPUOA BPEMeHH PaBeH OAHOMY
rogy. — lMpum. peq. nepes.



3. YTo MOXET 0BLACHWTL Teopus cnoxHocTu? B 61

Hsio-Maapua. Ha puc. 1.2 6) BAHO, TA€ IIPOMCXOAMAM DTH 3eMACTPACEHUS.
Pa3Mepsl TOYEK COOTBETCTBYIOT MarHutyae 3emaerpscenmii. Vindopmauus,
NpeAcTaBAeHHas Ha STUX pUCyHKax, Gsiaa cobpana Apum C. AKOHCTOHOM
u Coiosan Hasa u3 TocyaapcrsenHoro ynusepcuteta Memuca. Illkasa —
2aorapudpMuUYecKas, OSTOMY Ha BePTMKAABHOM OCH BMECTO uudp 1,2,3 or-
aoxenst 10,100, 1000. 3akon TytenBepra—PuxTepa umeer Ha ToM rpaduke
BUA TIPSAMOIT AMHUM.

I'opusomanbﬂaﬂ OCh TakXe AOTBPMQ)MM‘IECKB}I, ITOCKOABKY MarHutyaa m
BBICTYIIaeT Mepoii Aorapudma SHepruy, BhICBOGOXKAAEMOI IPU 3eMAeTpsce-
HUM, 2 He Camoil DHepruu. Takum ofpa3oM, 3emaeTpsceHne MarHuTyaom 6
B AeCATh pa3 cuAbHee, YeM 3eMAeTpsaceHne Mammonﬂ 5, a 3emaeTpsAceHue
MarHuTyAOit 4 B AeCATh a3 CHAbHE® 3eMAETPACEHNA MaTHUTYAOU 3. 3emae-
TpsiceHMe MarHuTyA0i1 8 uMeeT B 10 MuAAMOHOB pa3 GOABIIYIO FHEPTUIO, 1eM
3semaeTpsiceHue MarHNTyA0# 17, IPOU3BOAMMOE IIPOE3KAIOIMM MIMO TAKe-
ABIM TPY30BUKOM. MCHO}IBEXyH KaTaaoru MMPOBBIX 3eMIleTpﬂCEHMﬁ, NpAMYIO
AMHMIO Ha TpayKe MOXHO TIPOAOAXWTE, YTOOBI OTPA3MUTh 3eMACTPACEHMS
MaruuTyaoit 7, 8 u 9. Dto mopasuteanHsit 3akon! Kak agnHamika Beex 3ae-
MEHTOB TaKOJ CAOXXHOM CHUCTEMBI, KaKOi fABASETCA 3eMHas Kopa cO BCeMM
ee ropamu, AOAMHaMH, O3epamMu u paBHOOﬁpaSHeﬁLﬂMMM reoAOTUYeCcKuMM
CTPYKTypami, MOXeT OKa3aTbCi CTOAb COIAACOBAHHOM M AEMOHCTPUPOBATH,
KaK T0 BoAIIeDCTBY, 33KOH HaCTOABKO M3yMUTEABHOM NPOCTOTEI? BTOT 3aKOH
TIOKA3BIBAET, YTO GOABIIME 3eMAETPACEHUS He MrpaloT Kakoi-aubo ocoboi
POAY; OHY TIOAYMHSIOTCS TOVE Xe 3aKOHOMEPHOCTH, 4TO M Maable. A pas Tak,
TO He CAeAyeT MCKAaTh CIeMaAbHBIX ODBbACHeHNMit GOABIIMM 3eMAeTPACeHN-
AM, — HyXHa ODILast TeOpUs AAsl BCeX, Kak 60ABLINX, TaK J MaABIX.

BaxxHoCTB 3akoHa 'yTenSepra—PuxTepa TpyAHO EPEOLIeHMTb. Dm0 UumeH-
HO mMOm Mpocmoil AMNUPUMECKUI 3aKOH MPUPOAB!, CYLIECTBOBaHUE KOTOPOro
BAOXHOBASIET HAC Ha TIOVICKY Teopyy cA0XHOCTH. Takas Teopust A0noAHMAa Gbi
ycuans reoc])usuxos, KOTOPBI€ 3aHATEL CBOMMM CKPYTIyA€3HBIMIU HabAoAeHM-
MM ¥ TEOpEeTU3NPOBAHMEM 00 OTAEABHBIX GoabIImMx 3eMAETPSICEHMSIX U 30HaX
Pa3A0MOB 3eMHOV KOPbI, He Kacasch ofLielt KapTuHsL: cBoe obbsacHenue Aast
KaXA0ro 3eMAeTpsACeHUs U Kaxkaoro pasaoma.

Yapaps Odducep u Axeitx Ileitax B cBoeit BOCXUTUTEABHOM KHUMIe
«Pacckassl 0 3emae» (Tales of the Earth) yTsepXAaloT, 4TO Ta peryAsapHOCTS,
C KOTOPOﬁ CAYHAKOTCS MHOTroYMCcAeHHbIe Ka'racrpoq)nqecxue SABAEHUSA — Ha-
BOAHEHMSI, 3eMACTPACEHNS], BYAKaHUYECKHNE U3BEepXXeHus, — AaeT HaM MH¢0P'
Manmio 06 OCHOBHBIX MEXaHM3MaX 3EMHO AMHAMUKM, KOTOPOE Mbl A0AXKHbI
pacunidposats, 4TOOH HAYUMTbCS MMETh ACAO C STUMM ABACHMAMM (man,
MOXeT OBITh, MOHATD, OYEMY STO HEBO3MOXHO).

N JflankHoe yTeepipaeH1e aBTopa HETOHHO. p K cel-
CMHYECKWX KoneGanwii, KOTOpYIo U cneayeT NOA «CUNOW , HO HE K ero aHepruu.
Mpu M3MEHEHHH MBTHUTYAb! Ha eAWHWLY 3HEprUs usMmeHnercs He B 10 pa3, KaK cuna, a NPUMepHO
B 32 pa3a. — [Tpum. pea. nepesa.
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Puc. 1.3. a) ExxemecsayHble KoneGaHua UeH Ha xnonok (Mandelbrot, 1963)

3a 30 mecaues. 6) Kpusas, NoKa3biBAOWANA, B CKONbKWX MECALIAX OTHOCUTENbHOE

[ HWe LieHbl Np 0 324 i ypoBeHb. O6paTTe BHUMaHUE Ha rmapkui
Nepexos OT ManbiX W3MEHEHH K GONLLUMM. TPAMAS NUHUA YKa3biBAET Ha CTENEHHOM
3aKOH. [lpyrve ToBaps! NOAYMHRAIOTCA aHANOTMYHOR 3aKOHOMEPHOCTH

B 9KOHOMMKE €CTh HMIMPUIECKas 3aKOHOMEPHOCTh, M0A00Has 3akoHy Ty-
Teubepra—Puxtepa. B 1966 roay Berya MaHAeAsOpOT 13 HbIO-/1 OPKCKOTO LIeHTpa
T. Ax. Yorcona kommanum IBM yka3aa Ha TO, 4TO BEPOSITHOCTS MaAbLX 11 HOABLIMX
koaeBaHuil IeH Ha aKIufy, XAOTIOK M APYTUe TOBaphl CAEAYeT OUeHI ITPOCTOMY
rpaByuAy, Ha OMy pacripese. Aesit. ManaeasGpor cobpaa AaHHbIe
o STIHBIX U LIeH Ha XAOTIOK 3a HEeCKOABKO aeT. OH BerucAmA,
HAaCKO/IbKO YacTO 3TH U3MEHEHMs TTONaAaloT B uHTepBaa Mexay 10 u 20 mponen-
Tamu, Mexay 5 u 10 mpoueHTamMu 1 Tak Aaaee, M pa3MuCTUA Pe3yALTaThl Ha A0~
rapudMirdeckom rpaduxke (puc. 1.3). [ToaoBHo ToMy, Kak nocTymman JxXOHCTOH
u HaBa aas semaeTpsicenmit 3aAaHHOM MarHuTyAbl, MaHaearOpoT moacuntas,
CKOABKO pa3 HaBAKAaA0ch TO Ay uHOe KoAebanmii Liers. Buano, uto repexoa
OT MaABIX M3MEHeHUIt K GOABILIMM IPOMCXOAMT NAaBHO. Pacripeaesenne koaeba-
HMI LIeHB! peACTaBAsieT cobolt TIOYTH NPAMYIO AMHUIO, TO €CTh CAEAYeT CTereH-
HOMY 3aKOHY. VI3MeHe s LeHBI MACULMAaiHO-UHBAPUANMHbl, OHI HE UMEIOT TATTINY-
HOTO 3HaYEHMs, PaBHO KaK ¥ 3eMAETPSACEHIS He MMEIOT XapaKTepPHOs CUABL.

ManaeasBpoT u3yuna HECKOABKO Pa3sAMUYHBIX TOBApOB M OBHapyxua,
HTO AAf BCeX HMX KoAebGaHus LieH TOAYMHSIIOTCA aHAaAOTHYHON 3aKOHOMep-
HOCTY, OAHAKO OH He CTa/ BHICKA3BIBATh MPEATIOACKeHMIT O MpUYMHaX Ha-
64104a@MOTO PeryAsIpHOTO TIOBEACHMSA. DKOHOMMCTH B GOABIIMHCTBE CBOM
IIPOMTHOPUPOBAAY 3Ty PaboTy — B OCHOBHOM TIOTOMY, YTO OHa He YKAaAbl-
Baaach B ODIIENPUHATYIO KapTuHy. Boobuie ropops, SKOHOMMCTH! CKAOHHE!
oTOpackiBaTh KpymnHble cOOBITHS, TOCKOABKY MX TOABAEHME MOXHO OTHECTH
Ha CYeT OCOBHIX «HEeHOPMAABHHIX OGCTOATEABCTB» BPOAE TIaKeTHHIX TOpros®,

8) 3neKTpoHHbIE NaKeTHbIe TOPru (aHrn. program trading) — TOProens GUHAHCOBbIMK MHCTPYMEHTA-
M# Ha ocHoBe nporpamm, p Tb CPa3dy PHIHKOB
# UeHHbIX GyMar u NOAAIOT CUrHaNbI Ha NOKYNKY WNW NPOAaNY. — pum. nepes. (ABTOP NpumMeYaHnit
¢ nomeTko# «Mpum. nepes.» B. 3. Mlogo6ea.)







