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OT XAOCA - K KOCMOCY U OANEE-K HAJIUYHbIM

HoBble namepeHus B 6MpxxeBOU Toproerne

B Hayasne dsaduyamb nepeoz2o 8eKka Mbl OKaxkemcsi neped
Bbi6opom: nubo npucoeduHUMCcs1 K cmapuiemy rnoKosieHUro
Tpelidepoe, ucnonb3yrouwemy auHeliHble (HeaghghekmueHbie )
MemoObI, nu6o — K nokosneHUsiM 6ydyuse20, UCrosib3yWUM
aghghekmueHble HenuHeliHble (xaomu4yeckue) Memoohbil.

B aTon rnmaBe st noctaeun nepef cobow Lienb B NonynspHon bopMme 03HaKOMUTb Bac ¢ 6a30BbIMM KOHLLENLUSIMUA
Teopum Xaoca M BO3MOXHOCTSIMM €€ NMPUMEHeHMs B UHBECTUpOBaHMM u Toproerie. Korga s BnepBble Hayan Toproeathb,
oonee 40 neT Hasad, OCHOBHbIM CNOCOOOM M3y4eHMs1 PbIHKOB ObiN hyHOAMEHTanbHbIN aHanuns. [JetTanbHoe paccmoTpe-
HMe (PUHAHCOBBLIX OTYETOB KOMMAaHUN, NccrieqoBaHne oT4eToB 00 ypoxae u cbop MHEHMI BO3MOXHO OornbLuero yucna
"akcnepToB" ObINK cTaHgapTHeIMK Npoueaypamu. OHU He AaBany HYU TOYHbIX MPOrHO30B, HU OLYTUMbIX PEe3ynbTaToB B
TOprax, HO MHbIX MEXaHM3MOB, HE CUMTasd UCMOSb30BaHUA UMELOLLEeNCs BHYTPEHHEN nHdopMaLmm, Toraa He 6bino. B Te-
YeHue nocrneaHuX YeTblpex AeCATUNEeTUN 9 Habngan MHOrokpaTHOE U3MEHEHNe XapakTepucTuK Kak ooHO0BOro, Tak u
TOBApHOro pbiHka. B 4eNCTBUTENBHOCTU, OHN HAaXOASATCS B COCTOSIHUU MOCTOSIHHOTO u3meHeHusa. OHn obpasyloT npumep
"npuknagHoro xaoca".

B 1970-e rr. nuwb HeMHOrve Tpenaepbl AOMycKany UCNonNb30BaHWe TEXHNYECKOro aHanusa. B To Bpems TexHu-
Yyeckue aHanuMTUKM BOCNPUHMMANUCh Kak "niogu co ctpaHHocTammu". 3atem npousollen noBopoT. CerogHst 60MnbWMHCTBO
TpenaepoB C ropAOCTbI0 Ha3biBaloT Ce0st TEX-HUYECKUMU aHanMTuKaMm, U He TOMNbKO MOTOMY, YTO OHM JOBUNUCh ycnexa,
HO M NOTOMY, YTO 3TO MOZAHO.

TEXHUYECKWUW AHANN3 HE PABOTAET

Pa3BuTture nepcoHanbHbIX kKomnbloTepoB (1K) BOOPYKMMO TEXHUYECKUX aHaNMUTUKOB MHCTPYMEHTaMu, KOTopble
MO3BONUMM UM aHanNn3npoBaTb OFPOMHbIE 06bEMbI UHpOpMaLIMK, a 3aTeEM CrnaXxunsaTb KPUBbIE U ONTUMU3MPOBATL MPO-
Wwrble AaHHble, YTOObI NOKasaTh, kKak OHW 3apaboTanu 6kl OrpoMHble Npubbiny B NponoM. Yem 6onbLiue OHM ONTUMU3K-
poBanu U UCNOMb30Bany NpUBNMXeHUs, TEM MeHbLUEe pearnbHble CUCTEMbI OblNM pacnonoxeHsl pabotatb B COOTBETCT-
BUM C HUMU. B Hauvane 1980-x rr. COTHW pasnuyuHbiX CUCTEM Tuna "4epHbin AWKUK" NnpoaaBanucb B CpedHeM MO LeHe
$3.000 . CerogHsi HM oOHa U3 HUX He ucnonbayeTtca. MexaHu4yeckne cUCTEMbl peKNnamMupoBanuch NOTOMY, YTO OHU "you-
panu amouunmn 13 Toproenn" Korga TEXHUYECKUIA aHANM3 He NPUHEC OXMOAeMbIX Pe3ynbTaToB M CTabMIbHBIX NpubbLINEN,
Tpenaepbl Ha4anu ornsaabIBaTbCA N0 CTOPOHAM B MOVCKax OPYrMX HanpasrieHn.

OaHMM U3 3TUX HanpaBfieHWI B HACTOSILLEE BPEMS SIBIISIIOTCA HEMPOHHbIE CETU. B CyLLHOCTUK, HEMPOHHbIE CETU
He C03[4aloT HMKaKON MepCrneKkTUBHOWM napagurmMbl Ans uccrieqoBaHus poiHka. OHKM Takke Bce ewe 6a3mpyloTcs Ha Mox-
HOM MpeanornoXxeHuu, 4to byayuwee 6yaet NnogobHoO npownomy. HeMpoHHbIE CETU He AalT HaM HUKaKUX cBegeHun ob
n3MeHeHusx B 0bLmx napagurmax. HempoHHble ceTu hakTUYeCcKn SBMSITCA NULLb OYeHb Pa3BUTLIMU KanbKynsaTopamu.
OHM He cBA3aHbl C OCHOBHOW CTPYKTYPOW PbIHKOB.

OcHoBHag NpuyKnHa, NoYemMy 3TU YCUNUSA okasanucb HanpacHbIMK, 3akrnyaeTcs B TOM, YTO Takme noaxonsl 6a-
3MPYIOTCS Ha KIacCU4eCcKon Hayke, KOTopasi, Kak ceryac JoKasaHO, COAEPXKUT XKU3HEHHO BaXHble OWMOKM B CBOEM NoA-
XOA€e K NMOHMMaHuio npupoabl noBeAeHus. [laBante nccnegyem, YTO MPOU3OLLNIO B COBPEMEHHBLIX HaYYHbIX 3HAHUSIX, U
NnpoBeAeM MNapannenu ¢ Toproenen. 3atemM Mbl NPOAEMOHCTPUPYEM, Kak 3TOT HOBbIA MOAXOA MOXET MCMOSb30BaThbCS
Ons Ballen SIMYHOW TOProBIu.

HEKOTOPbIE MONOXEHUA HAYKU XAOCA

Hoeenwasn Ha 3emne Hayka - 3TO Hayka Xaoca. B aton rmaBe Mbl uccrnegyem oblime BbIBOAbI 3TOW HAyKu, U
NPUMEHNM MX K XXM3HU U, B 4a-CTHOCTU, K TOProBrie Ha pbliHKax akumm n dblovepcoB. Kak ykasblBanocb paHee, Hayka
Xaoca 3aHumaeTcs, rmaBHbIM 06pa3oM, eCTECTBEHHbIMU sBNeHNAMU. OOHO U3 BaXKHENLLMX OTKPbITUW OOHOrO U3 ee Co3-
natenei - Mangens6poTa’, cOCTOUT B TOM, YTO paKTanbHbIE U3MEPEHWUSI PEeK aHAMOTMYHbI COOTBETCTBYIOLUNM M3Me-
PEHVSIM TOBapPHbIX U POHAOBLIX PLIHKOB, U3 Yero crefyeT, YTo PbiHKM Bonee eCcTeCTBEHHO (PYHKLUMOHMPYIOLLIME CUCTEMBI,
YeM npoLecchl, NopoXaaemble NEeBbIM NonyLapuemM 4Yenoseveckoro mosra. Mel nonaraem, 4To aKOHOMUYeckue 060CHO-
BaHMS U TEXHUYECKMI/MEXaHNYECKUIA aHanM3 He BOCCO34al0T TOYHOW KapTUHbI MOBeAEHUS pbiHKA.

Hayka Xaoca npegnaraet Tpy OCHOBHbIX NMPUHUUNG A9 U3y4eHUs: pbiHKOB. BMecTe 3Ty NpuHUMMbI ynpaBnsioT
noBefeHneM aHeprun. B cooTBeTCTBUM C MOSHLIM ONUCaAHUEM, NpUBEeAEHHbIM B kHUre Pobepta ®puua "lMyTb HAMMeHb-
LLIEero ConpoTMBIIEHNS ", 3TV NPUHLMIMbBI COCTOAT B CredyoLweM:

1. Bce 8 mupe cnedyem nymem HauMeHbWe20 cornpomueneHusi. PbiHkM nogobHbl peke. OHU NOMUHYTHO BbIGU-
palT NyTW HaVMEHbLUErO COMPOTUBMEHUSA. OTO TO, YTO AeNnaem BCce Mbl - Bbl, S, PbIHKW, BCE B npupofe. JTO YacTb He-
oTbeMnemMoro 3ambicna npupoasl. Korga peka tedeTt BHM3, NyTb HAMMEHbLUErO CONPOTUBMEHUS ONpeaensieT ee noseae-
Hue. Koroa oHa ornbaet ckanbl U cnefyeT usrnbam pycna, rpaButaLmsa cHabxaeT ee aHepruen. Bel untaete ato npen-
noXeHve B AaHHbI MOMEHT, MOTOMY YTO NOcCre uccrnefoBaHus Bcex (PakTopoB, YNPaBnsoWMX BallMM BpeMeHeM, Bbl
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MPULLINK K TaKOMY NMyTWU HauMeHbLLEro CONpoTMBNeHUs. Bbl cuamTe Ha JaHHOM MecTe, MOTOMY YTO 3TO MECTO HaxOAUTLCS
Ha NyTU HaUMEHbLLIEro ConpoTuBeHus. Ha pbiHke Bbl 6yaeTe BbIXOOUTb U3 MO3ULMIA, MPUHOCALWMUX YObITKW, TOrda, Koraa
6onb NoTepu ellle 0AHOro AOMONHUTENBHOIO Aonnapa CTaHOBUTLCS CUMbHee, YeM Gorb OT NPU3HaHUSA, YTO Bbl ObINU He
npaBbl, 3aKnoyas Takyto caenky. OnsaTh e nobeguTt NyTb HAMMEHbBLLETo CONPOTUBIIEHUS.

2. llymb HaumeHbwe20 cornpomuesrieHusi onpedesisemcsi cmpykmypou, komopas ecezda obycrioenieHa npu4u-
Hamu u 0bbI4HO HesuOHa. NoBedeHne pekn, He3aBMCMMO OT TOrO, TEYET M OHAa CMOKOMHO, UMW MOJIHA CTPEMHVH, 3aBu-
CUT OT OCHOBHOW CTPYKTYpbl pycna peku. Ecnv pycno peku rnybokoe u Lumpokoe, peka byaeT CrOKONHO Tedb CO CKMOHa.
Ecnu pycno peku Hernybokoe n y3koe, 6yayT obpasoBbiBaTbCA CTPEMHUHBI U BypyHbl. [loBeaeHne peku MoxeT 6biTb
TOYHO NpeAcka3aHo MyTeM UccregoBaHNst OCHOBHOWM CTPYKTYpbl pycrna peku. Ecnu 6b1 Bbl cMOrnn yBUAETb AHO PEKU, TO
ObInn Gbl CNOCOBHBI TOYHO NMpefcka3aTh ee NoBeAeHNE B JAHHOW TOYKE.

MHorue Tpenaepbl, KOTOpble NPOAOIPKAOT CrnefoBaTh OAHUM U TEM Xe NOBeeHYECKUMM MOAEenNsiM, TepnsT yobIT-
k. OHUM YacTo YyBCTBYHOT ceba 6GecnoMoLLHbIMU U pa3oyapoBaHHbIMU. OHM NoceLLaT CeMUHapbl, YATAT KHUMM 1 noa-
YepKMBaKT COOTBETCTBYHOLWME OTpbIBKM, udydatoT HIIM (Henpo-JluHreuctuyeckoe MNporpammupoBaHune), 6epyT YacTHble
YPOKM Y NCUXOMNOrOB PbIHKA, a 3aTEM OMNATb OLLUYLLAKT, YTO HAXOOATCHA BCE B TOM e oMyTe ybbITkoB. Ecnn aTto cnyyu-
110Cb C BaMu, Bbl MPOCTO €lle He N3MEHWUNN Ballly OCHOBHYHO CTPYKTYPY. YCTOMYMBBIE UBMEHEHUS] HACTYNaKT TOMLKO TO-
roa, Koraa Bbl USMEHSIETE PYCIIO PEKU, €€ OCHOBHYHO CTPYKTYPY.

Asnsisach Tpeﬁ,u,epOM, Bbl BCerga 3HaeTe, 4YTO Koraa OTKNoHdAeTeCb OT NyTU HauMeHbLUEero cConpoTuBneHnA. B Ba-
wem Tene n Mo3ry MrHoBeHHO BO3HUKaeT HalnpsaXxXeHue. Ecnu Bbl ucnbiThiBaeTe HanpgaxeHne, NnpuHMMaa y4yactme B Top-
rax, Bbl HE "cne/J,yeTe pycny peKI/I". Koraga Bbl Hay4nTecCb onpenendatb OCHOBHYHO CTPYKTYPY PbliHKA, TO CMOXeTe npuMmun-
pUTbCA C noBegeHnem pbiHKa 1 NpocTo "ﬂ,ep)KaTbCFl Ha NoBEPXHOCTU BOAbI, NOPXaTb, Kak 6abouka, 1 xanuTb, Kak nyena".

3. OcHoBHasi u ob6bIMHO HeBUOMMasi CTPYKTypa Bcerga MOXEeT ObiTb onpedeneHa u maMeHeHa. Bbl moxete
MPMEHNTb NOTOK BbLITEN XM3HM U Bawlen Toproenu. Ytobbl 3To caenaTtb Nnerko, U Haeceraa, Bbl AOMKHbI paboTaTb C OC-
HOBHOW CTPYKTYPOWN, a He C NoBeAeHUeM, CO3aBaeMbIM 3TOM OCHOBHOW CTPYKTYPOW.

BasoBas KoHLenuus, BbIBOAMMAsS U3 3TUX TPEX NPUHLIMNOB, COCTOUT B CMEAYOLWEM: Bbl AOMKHbI HAY4YMUTLCSI CHa-
Yana pacno3HaBaTb OCHOBHYIO CTPYKTYPY, KOTopasi ABWKET BalLEn TOProBren, a 3aTeM U3MEHUTb ee, YTOObI Bbl MO
co3gathb TO, YTO Bbl AENCTBUTENBHO XOTUTE OT PbIHKOB.
CtpykTypa onpegensieT nosegeHne. CTpykTypa onpefensieT MaHepy noBefeHust obbekta - nynu, yparaHa, BooUTENs
MaLLMWHbI, Cynpyru, pbiHka. CTpykTypa GupXeBoro 3ana onpeaensieT NoBefeHne Tpenaepos B bupxeBoM 3ane. CTpykTy-
pbl, KOTOpblE OKa3blBalOT HaMborbLUee BrMSHUE HA Bally TOProBble pe3ynbTaTbl, COCTOAT U3 XenaHWi, NpeacTaBneHui,
NpeanosnoXeHi - 1 B HambornbLUek CTENEHM, U3 BaLLEro NPeACTaBMEHNsT O OCHOBHOW CTPYKTYPE PbiHKA U O Bac CaMmXx.
Kak otmetnn PobepT d>pmu,3: "Bbl He MOXXeTe 06MaHyTb MaTb-npupoay".

NMYTb HAYKU: OT APUCTOTENSA - K SUHLLUTEWUHY U OAN EE-K XAOCY

Kak ykasbiBanocb B npefblayllien rnaBse, knaccuyeckasa Hayka cywectsyet 2.500 net n 6asupyeTcs Ha npea-
nonoxeHun ApuctoTtens o Tom, 4To BceneHHast aHanornyHa TOYHO MAYyLWLMM YacaM. "EcTecTBeHHOE" nonoxeHue Bellen
nepeaaBanoch rnagkumMum NMHUAMU, OKPYTIbIMU KPUBBIMU, U NPUATHBIMY rNa3y dhopmamun. HenpeaBuaeHHbIE OTKNOHEHUS
paccmaTtpuBanucb Kak "criyyuanHoe" noseeHne 1 CUMTanmcb HeCYLLLECTBEHHbLIMY .

HayuyHoe coobLuecTBO CTOMKHYNOCh C HEOXUAAHHBIMWU Napagokcamu nNpu udydeHunm cybaTomHbix yactuy. Oka-
3anocb, HUYTO He BegeT cebsa Tak, kak do/mkHocebss BeCTU. "3akoHbl", KOTOpble ObiiM TOYHBIMU U NMOCTOSAHHLIMK B TeYe-
HWe BEKOB, cenvac noaBeprarTcs COMHEHUIO. PeanbHbli MUP aTOMHbIX YacTul U BceneHHon He NoayMHAETCAa 3akoHaM,
KOTOpble B TEYEHME CTONETUI TaK TWATENbHO BhbINMUCHLIBANM ydeHble. Bo3HukaeT Bonpoc: 6yaem nu Mbl U ganblue uc-
Nonb30BaTh 3aKOHbI, KOTOPbIE HAC YCTPauBAKT, UM Mbl MO3BOSIMM HOBLIM HaGMIOAEHUAM U3MEHWUTb Halle NpeacTaBrie-
Hue o Mmpe? YTo Ham genaTtb COo BCEN 3TOM HOBOW MHAOPMAaLMEN, KOTOpas HE COOTBETCTBYET HALLMM 3aKOHaM pU3nKn?

Korpga [xoH Ctioapt bennb n [asua Bom* COOOLLMMM O CBOMX OLLENOMIISIOWNX OTKPLITUSAX M AOKa3anu, 4To
BCE B3aMMOCBS3aHO W HET OAMHOYHOW NMPUYMHHO-CNEACTBEHHOW CBSA3M, Mbl BblHYXAeHbl Obinv U3MeHUTL CBoW ybexae-
Hua. Pesynbtathl ux paboTbl orpaHmdmnBanu nabopartopuern BO3MOXHOCTM KNacCUYEeCKOW Hayku, He cnocobHon obbsc-
HUTb HY TYPOYNEHTHOCTb, HU XMBble cUCTeMbl. Bonpoc "novemy?" ctan HeymecTHbIM. Koppensaumsi u coBnageHus 3ame-
HUNW NPUYUHHYIO CBA3b. OHM goKasanu nNpy NOMOLUU ThICAY SKCMEPUMEHTOB, YTO BHELUHWE MPOSIBNEHUS MHAMBUAYamMb-
HOCTW, BKITOYas HaLlX MO3ru, NOSIBNAOTCS U3 TOro Xe "KBaHTOBOro obnaka".

CBoOl0 NenTy B M3MEHEHWEe HaluMX Hay4HbIX B3rnNsgoB BHecna v teopus MHpopmalmm, obbasmBLIadA, YTO Mbl
BCE NPOXMBAEM B MaparnnenbHbiX BceneHHbIX, N BCE HalUM BOCNPUATUSI MPOXOAAT Yepe3dunbTp, Lelb KOTOpOoro - co-
XPaHsITb B HEMPUKOCHOBEHHOCTM HalUM NUYHbIE NapagurMbl. JTlobon maTepuan nnbo oTBepraeTcsi, Kak HECOOTBETCTBYHO-
Wnn, NMbo cUrHanmsmMpyeT O TOM, YTO OH COOTBETCTBYET UMEHKLUMMCS Yy Hac npeacTaBneHuaM. NocnegHnm cnoeom B
N3MEHSIOLLENCS Napagurme cerogHs siBMsieTcs Hayka 0 Xxaoce.

HAYKA O XAOCE: UICMONb30BAHUE HOBOW NHO®OPMALIUU

HayKa 0 XaocCe AoKasana, 4YTO AaHHble, KOTOPbIMM KNnacCn4eckaa Hayka 00bl4HO npeHe6perana, CHUTadaA ux cny-
YarHbIM NOBEAEHMEM UMW HE3HAYUTENBbHLIMU norpeHoCcTAMMn M3MepeHVII7I, MoryT ObITb Hanbonee BaXXHbIMM NPU4NHHO-

22



CrnefcTBEHHbIMK hakTopamu B uccrnegoBaHusax. OHm cBobogHo paboTaloT Tam, rae Knaccuyeckne KOHUEenumMm okasbiBa-
IOTCS1 HECOCTOATENBHBIMU. B 4acTHOCTH, 3TO OTHOCUTCSA K SIBNIEHUIO, KOTOPOE paHbLUe yYeHble Ha3biBanu XaoCoMm.

Xaoc - 3TO OfMH M3 HeyAayHbIX UM HenpaBWSIbHbIX TEPMMHOB, KOTOPbLIA onucbiBaeT, ckopee: TO, YEIO HE
OOIMKHO BbITb. Bmecto Toro, YTO ECTb HA CAMOM [EJIE. Xaoc - 3To He criy4anHoe noBefeHue. 31O - NOpPSOoK,
Bonee Bbicokon hopmbl. BmecTo Toro, 4tobbl AymaTb O TPaAULMOHHOM 3HAYeHUU crnosa "xaoc", 3ameHuTe ero Gonee
TouHbIM onpefeneHnem: HOBAA MHOOPMALUNA. C aToro momeHTa Kaxapli pas, korga Bbl byaeTe cnbilaTb CNoBO
"xaoc", BOCNpUHMMAaNTE ero MbICIEHHO Kak HoBasi MHhopMaLus.

KAK Mbl PABOTAEM C NOCTYNAILLEA HOBOU MHOOPMALIMEN

PacnpocTpaHeHHbIn BO BCceM MUpe 1 Hanbonee npeaB3dAThii Cnocob MCMNonb30BaHUS HOBOWM MHOpMaLnmM Co-
CTOMT B TOM, YTOObI NOMbITATLCS YNOXUTb €€ B CTapble kateropun. Mbl genanu 3TO Tak 4acTo, YTO cuYMTaemMm 3To nmbo
€CTECTBEHHbIM, MO0 eOMHCTBEHHLIM CMOCOOOM ee ncnonb3oBaHusi. OBbIYHO, MOCne Mony4vYeHus HOBOW MHdopMaLmu,
Halla nepBasi peakuusi:

"Yto 310 TAkoe? JT0 HAaNOMUHaET MHe... "

Mo MHeHuIo ncuxonoros, B Nobon MOMEHT, Koraa Bbl YyBCTBYyeTe cebs nMbo olenomrneHHbIM, NMbo ckyyato-
LWMM, 3TO NPOUCXOANUT NOTOMY, YTO Bbl NbITa€TECh NPMBECTU HOBYIO MHOPMALNIO B COOTBETCTBME CO CTapbiMUK KaTero-
puamun. (Ara, - Bot! UTo Bbl AenaeTe ¢ 3TOM MHOPMa-LMeln B AaHHbIM MOMeHT?) Nogymante 06 atom, korga Bbl pabo-
TaeTe Ha pblke, N YyBCcTBYyeTe cebs nMbo ckyyatoLlwmm, NMBo oLenoMNeHHbIM.

Haw nepBbIn MMnynbe, Koraa Mbl paboTaemM ¢ HOBOW MOCTynaroLLen nHgopmarmen, - OpraHn3oBaTb €e B HEKO-
TopoMm nopsigke. Bbl cenvac -B npouecce opraHusaummM maTepuana, KoTopbli Bbl Yntaete. [locne Toro, kak kakme-nmbo
AaHHbIE NN YTO-TO APYroe OpraHM30BaHbl, OHW HAYMHAKT XUTb CBOEWN XM3Hb. Koraa oHM HaunHaoT XXWUTb CBOEM XKU3-
HblO, X OCHOBHas Lieflb COCTOUT B UX BbbkMBaHUW. Korga nucanack 3Ta rnaea, B AMepuke Oblfio MHOIO LWyma O TOM, YTO
He criegyeT Ucnonb3oBaTh MHGOPMaLNOHHO-NoncKoBble cucteMbl (UIMNC). YTo Bbl AyMaeTe O LwaHcax Takoro 3anpeTa?
Mpexae Yyem 3TO NPOM3OMAET, Ha ynuuax "nponbeTca kposb". [1na nobon opraHmn3aumu, oT Hanbonee CrioXHOW OO0 ca-
MOV NpOCTENLEN, NepBasd Liefib - 3TO BbhKUBaHKE.

YeTblpe CTPYKTYpbl, KOTOPbIE ABASAOTCS CaMbIMW KPYMHbIMU cOOpLUMKaMn 1 pacnpeaenutensiMmn AeHer, - 9T10:
1.BoinHa

2. MeanuuHa

3. CtpaxoBaHue

4. Penurus

OTN YeTbIpe MHCTUTYTA KOHTPONMPYIOT OOnblUe AEHer, YeM camasi MOryLecTBeHHas cTpaHa B mupe. [lovyemy
OHUM 3aHUMAIOT Takoe nonoxeHue? - NoToMy UYTO OHU CBSA3aHbl C BbbKMBaHWEM Hambonee GrM3KoW Ham opraHMsaumn -
Hac camux. Llenb BOWMHbI 3aknoyaeTcsa B TOM, YTOBbl YHUYTOXaTb 06bEeKThI U youBaTh nogen. Llens meguumnHel - nevntb
TeX, KTO He yMep, YTOObl OHX MOrnM NpoAomKaTb 60pPoThCA AanbLue. Llenb cTpaxoBaHWs COCTOUT B TOM, YTOObI 3a60TUT-
Cs1 O TeX, KOro NoKMHynun mepTBeble. Lienb penurum - 3ab60TnTbCA 0 TEX, KTO yMUPAET. STU UHCTUTYTbl UMELOT Bonblue Bce-
ro AeHer, NOTOMY YTO BCE OHU CBA3aHbl C HALUUM FIMYHbBIM, BbKUBAHUEM.

dakTU4EeCKon NPUYMHON TOro, noyemy BOMbLLUMHCTBO TPEWAEPOB MOCTOSAHHO HEeCYT YObITkK, - OHWM paboTaloT ¢
HOBOW MHOPMaLMEN, UCMIONb3YS CTapble, HECOOTBETCTBYIOLLME €l kaTeropmun. Ecnu Haw oOblYHbIA cnocod Mcnonb3o-
BaHMS HOBOW MHGOPMAaLMM COCTOUT B TOM, 4TOObI MPMBOAUTL €€ B COOTBETCTBME CO CTapbIMWN KaTEropusmu, KakoB xe
anbTepHaTUBHbIN BapuaHT? [lo3gonbme Hogol UHopmayuu camol opaaHu3oeams cebs. Korgoa aTo npoucxoauT, Mbl
owyuijaem Bo3gencTeme nopsigka oonee Bbicokon oopMbl opraHmsaumn. Cnegyowmin Bonpoc:

Kak 310 nponcxoauT npu TOProerie Ha pbiHKax?

HOBbIA MYTb PABOTblI C UH®OPMALIMEN O PbIHKE

MpocTenwag opraHusaumns, KoTopas NPUXOAUT Ha yM, - 3TO atoMm Bogopoaa. OH coaepXXUT OA4MH NPOTOH, CO-
CTOSALUNIA U3 TPEX KBApKOB 1 OOHOro anekTpoHa. MNpoue 6biTb He MoXeT. TpUnnMoHbI aTOMOB 3TOr0 rasa nnaBatT B BO3-
Ayxe KOMHaThbl, rae Bbl cugute. VX (Tak e, kak U Moe, 1 Balle) nepBoe NobyxaeHue - COXpPaHUTb CBOK HbIHELLHIOW No-
TMYECKYI0 OpraHm3aunio HenameHHow. OHU CTpeMsTCca ocTaBaTbCd aTomamu Bogopoda. B atonm xe komHaTe HaxogdaTtcs
Takke eLe n TPUNNMoHbl aToMOB Kucrnopoga. OHM 3Ha4YMTENbHO KpyrnHee 1 Bornee CroXHble, U Takke CTPEMSTCS coxpa-
HWUTb CBOK HbIHELLHIOK OpraHM3aumio HEM3MEHHOW.

MockonbKy aTtombl 0OOUX rasoB LMPKYNUPYIOT MO KOMHAaTe, OHW MHOrAa nonagalT B rpaBUTaALUOHHbIE MONS
apyr opyra (Puc. 2-1). N'paBuTauuMoHHOE BO3OENCTBUE KAXKAOr0 M3 HUX SBNSETCA HOBOW MHAopMauunen ans gpyroro. U
XOTS1 OHN BECKOHEYHO Marlbl, U He ABIISIOTCS OpraHnyYecKkMMM BeLLeCcTBamMu, OHWU AenatoT TO, YTO MOXHO Ha3BaTb pasyMm-
HbIM BbIBOPOM, COXPAHAIOTCA M OHU B MPEXHEN opraHM3auuun Kak He3aBUCKMMble aTOMbI, UM MNO3BONSAOT HOBOW MOCTY-
naroLen NMHpopMaLmMm U3MEHATb NX OpraHU3aLnoHHY CTPYKTYpY. OHM COXPaHSAIOT CBOK NepBOHaYarnbHYK CTPYKTYPY B
TedeHne 99.99999% BpemeHun. B TeueHne 0.00001% BpemMeHU, OHM NO3BONAOT, YTOOLI 3Ta HOBas WH-
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O6paboTtka “HoBoit Hadopmanum “

- mo Haudonee BaxHaq Koruenuug

I'paBHTAHOHHOE
o —-
NPMTAKECHHEe

Hamnbonee BaXxHbIM BONPOC, KOTOPbIA Bbl MOXeTe 3aAaTh:

Yrto 51 aenato ¢ Hoson UHcpopmauumen (Xaocom)?

1. Uckaxato ee, npuBoAs B COOTBETCTBME CO CTapbIMU KaTeropusimu.
2. Paspewato Hoson UHdhopmauum (Xaocy) camoopraHu3oBbIBaTbLCA
Puc. 2-1 Kak paboTtaTb ¢ HOBOW MHOpMaLmen (xaocom)?

dhopmaLma (rpaBUTaLMOHHOE MPUTSHKEHWE APYroro aToma) peopraHnsoBbiBana nx oTHOLWEHWe K Mupy. Korga ato npowc-
xoguT, atombl [MOKUOAKOT cBow cTapbii MUP U CTAHOBATCS YEM-TO COBEPLUEHHO HOBbLIM, 06nagatoLmnmM COBCEM NHBIMU,
HOBbIMW, XapakTepucTukamn 1 CoOBepLUEHHO Apyrov opraHm3aumein. OHu npespaTunuce B Boay -H30. Boga Bu3yansHo
He MMeeT XxapaKTepuCTHK, KoTopble nvenu OBE obpa3oBaBluMx ee raza. OHu ObiNn CXUMaeMbiMU, NIETKUMU KaK BO3AYX,
HeBMAMMbIMK ANg niogev n T. 4. Boga npaktuyeckn He cxumaema OHa Tshkernee Bo3ayxa, Buanma u cywectByeT B pas-
HbIX arperaTHbIX CO CTOSIHUSIX (TBEPAOM, XUOKOM, ra3000pasHoOM).
Peub 3g0ecb nget o ToM, YTO CYLLECTBYHOT TONbKO ABa BMAa paboTbl C HOBOW MHpOpMaLNEN:
1. WM3mMeHeHue ee (UCKaKeHUE) B TAKOW CTEMNEHU, YTOObI OHa COOT BETCTBOBAa CTapon opraHun3aLmm.
2. PaspelleHne HOBOW NocTynatoLen nHpopmanmm caMoopraHn3o BbiBaTbCH, NPMHMMasa apyrue, HoBble, U Henpeacka-
3yemble OPMbl OpraHun3aLmm.

B atom 3aknioyaetca pasHuLa Mexay ycnewHbiM MNoAXo40M K Top roene u apyrum - 6onee WmMpoko pacnpo-
CTPaHEHHLIM MOAXOAOM, KOTO PbIi NPUBOAUT K NOTEPSIM. Tpenaepbl, KOTOpble NO3BOMAOT HOBOW MH hopmaLnm opraHu-
30BbIlBaTb CBOK TOProeno, ByayT AeicTBOBaTb CUH XPOHHO C PbIHKOM, YTO caenaeT ux nobeauntensmu. [onbiTka npu-
BECTU HOBYIO UH(pOpMaLIMIO B COOTBETCTBME CO CTapbIMU KaTEroOpUsMU 1CKa XaeT Kak camy MHdopmaumio, Tak n Topros-
no He yanBMTENbHO N YTO UMEHHO Hayka 0 Xaoce obHapyxuna To, YTO ABNAETCA OCHOBHO! cmpyKkmypoul moeao, YTo Ha
NMOBEPXHOCTU KaXkeTCs CnyyYyanHbIM NoBeae HUeM, Unn nHdopmMaumnen.

PbIHKUA U CTPYKTYPA PEAJIbHOCTHU

lMoHAB M OUEHUB poOsib OCHOBHOW CTPYKTYpbl BO BceneHHoNn, Mbl Mpu obpeTaeM npeacTtaBreHne 06 MHTpurax
pbiHKa. [MepBbii BaXXHbIA MO MEHT 3aKflo4aeTcsl B TOM, YTO "3aKkoHbI" Npupoabl ABMAKTCA MMOKMMM a HE CTPOrMMU, Kak
3TO Npeanonaranoch Knaccmyeckon pusmkon ATnum obbACHAETCS NpoBan TPaaMLMOHHOMO KNacCUYecKoro TEXHNYE CKOro
aHanusa, KOTOpbI NonagaeT B Te NMOBYLUKW, KOTOpbIe Knaccuye ekasi chusnka cos3gaBarna B TeYeHUe CToNneTui.

B nencTtBuTenbHOCTM, HalM TpaguuUoHHbIe "3akoHbl BceneHHon 6onee TeCHO cBA3aHbl ¢ Tao-OyaauCTCKMMU
npeacTaBneHnsiMM o 3a nagHon umsunuaauuun. OkasbiBaeTcd, npupoaa v cTpyktypa BceneHHonm Haxoadatcsa B npolecce
NMOCTOSIHHOIO M3MeHeHud. Teopus Xaoca nogaepxvBaeT 3TO npeanonoxeHue. Teopust Xaoca CTPEMUTCH CKOHLIEHTPU-
poBaTbCs Ha Mpouecce, B TO BPeEMs, Kak Knaccuieckas ouavka CTpeMmnnacb CKOHLEHTPMPOBATLCS B OCHOBHOM Ha CO-
aepXxaHun. Xaoc cTpeMuTcst MOATBepauTb chmnocodumio npouecca KaHTta (CyObekTnBmMamM) 1 Mogernb, NpeasiokeHHyo e-
PaKMTOM.

Teopusa Xaoca sBnsieTCA peBOMOLMOHHON Teopuen, OCHOBaHHOM Ha "BO3MOXHOCTM" KaHTa n HuKorga He npe-
Kpawarowmmes nameHeHmmn 'epaknuTa. OTa Tovka 3peHust 6ornee TOYHO OOBACHSAET ABNEHUs B 0611acTn aCTpOHOMMM,
Guonorumn, Xxummn, co3ngaTternbHbIX CUIT MPMPOAbl, Kanawux BOAONPOBOAHbLIX KPaHOB, MarHUTHOFO MOMst 3eMIN, 3KOHO-
MUKW, ranakTmyeckux opbuT, 300poBbsl, YENOBEYECKOro cepAla, AOPOXKHOro ABWXKEHMUS, UCMOMb30BaHWSA 43blka, a Ans
Tpenaepos - NoBeAeHNE PbIHKOB.

WUcTopusa onncaHmns xaoca Apyrmmu uccnegoBartensamMv MOXET AaTb HEKOTOpOe AOMNONHUTENbLHOE npeacrasne-
Hne 06 3TOM HOBOM MMUPOBO33peHuun. [hkosed <1>op/:|,5 onucblBaeT Xaoc Kak "[uHamMuKy, BbIpBaBLLYIOCS, HAKOHELL, 13 OKOB
nopsiika u npeackasyemMocTU... CUCTEMbI, BbICBODOXAEHHbIE ANna TOro, 4Tobbl He npeHebperas cny4anHOCTsAMU, Uccre-
[0BaTb KaXayl OUHAMUYECKY0 BO3MOXHOCTb... Bo3byxaatowee pasHoobpasune, 6oraTtcTBO xaoca, por m3obunus Bos-
MOXXHOCTen".

KuTtanckmin pmsnk Xao Bau-Nnn® onucbiBaeT Xaoc Kak "Bua nopsiaka 6e3 nepuoguyHOCTU... 3aHOBO MPU3HaH-
HbI BE34EeCYLLNI Kriacc NPUPOAHBK ABNEeHUn".

Poaepuik B. Mencer’ onpegenseT Xaoc kKak "HeynopsagodeHHoe, Henpeackasyemoe nosegeHne 4eTepMUHnUCTU-
YECKUX HEMUHENHbIX cucTeM"™. BosHukaeT MHTEPECHbIN BOMPOC: KaK Henpeackasyemoe nosBefeHne MOXeT CyLLecTBOBaTb
B JeTepMUHMPOBaHHOW cucteme? Hac onsatb oTbpackiBaeT K yTBepXAeHUo ApUCTOTENs O TOM, YTO OOBLEKT HE MOXET
ObITb ogHoBpeMeHHO "A' n He "A'. Teopusa xaoca, NogobHO KBAHTOBOW Hayke, CnopuT ¢ ApuctoTenem, U MHOrne akcne-
PUMEHTBI NMOKa3bIBaOT, YTO OAHM OOBEKTbI MOTyT ObITb U HE 6bimMb YeM-NMOO B OOUH M TOT XX€ MOMEHT BpemeHu. Ecnu
cnefoBaTbh CTapow nornke ApuctoTens, npeacTaBnsieTcs, YTo 34echb He obownock 6e3 muctuku. [yrnac XO(bCTaJJ,Tepg
nuwerT: "MonyyaeTcs, YTO HAaBOASALLMIA y>KACc XaoC MOXET CKpbIBaTbCs 3a hacagom nopsigka, Ho BMecTe ¢ TeM, B rnybuHe
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XaocaBcerga npsyeTcs CBepXbecTeCTBEHHbIM nopagok”. Jliobas cnyvyaliHoCTb crieayeT MoAenwu, rinyboko B Hel 3anpsi-
TaHHON. OTO OCHOBHasA CTPYKTypa, Kak Mupa BoobLle, Tak U pbIHKOB B YacTHOCTU. Mo nogxond COCTOWUT B TOM, YTOObI
nonbITaTbCs TOProBaTb B COOTBETCTBUM C OCHOBHbIM MOPSAKOM, @ He CIydYalHbIMW Ha NepBbl B3rMs4 NPOSBIEHUs MM,
KOTOpbl€ Mbl BUOMM Ha 9KpaHe KOMMbOTepa.

ExxeqHeBHblE MpuMepbl Xaoca, C KOTOPbIMU MOXHO CTONKHYTHCH He TOMbKO Ha PbIHKaX, OKpYXalT Hac NoBCio-
4y, 6yab TO noroga, JOPOXHOE ABMXEHUE UMW XU3HEHHbIEe UUKNbl. YTo KacaeTcs norofbl, TO Mbl, HAanpumep, MoXem ee
npeackasbiBaTb Ha 06LIEM YPOBHE, HO Ha APYrMX YPOBHAX NOrofda OCTaeTcs CryvYanHon u Henpeackadyemon. Mbl 3Haem,
4YTO OHU B cepeauHe neta obbl4HO Tennee, YemM B cepeaumHe 3uMbl. [lnana3oH TemnepaTyp Ang NeTHero ce3oHa unm 3nm-
Hero siBnseTcsa npeackasyembiM. HO TouHy0 TemnepaTtypy npeackasaTb 3HauutensHo TpyaHee. MoxHo 6onee nnu me-
Hee TOYHO npefckasaTb obLLMe AONrOCPOYHbIE LIMKIbI, HabogaeMble Ha pbliHKe, HO BeCbMa TPYAHO TOYHO npefckasaTtb
OKOHYaHue Tekyuwiero uukna. OguH Kno4eBon pesynbtat OhBapaa ﬂopeHu,am, nuoHepa Teopun Xaoca, B MaccauvyceT-
coM VHcTuTyTe TexHonormm ', 3akmtodarncs B TOM, 4YTo "WyM", KOTOpbIM NpeHebperanu gpyrne MeTeoporsoru, B 4eNCTBU-
TENbHOCTU OblfT OCHOBHOW YaCTbH AAHHbIX, H8 OCHOBE KOTOPbUC COCTaBMANIUCH KapThbl.

MHorve yyeHble U Tpengepbl 0Dy4YEeHHbIE NIMHEWHOMY MBbILLIIEHMIO, MbITATCA O00bACHWUTL Mboe noBeaeHue
HbIOTOHOBCKMMU TEPMUHAMW, HO XaoC CBMAETENbCTBYET, YTO HEMNVHENHOEe MbINeHe nNpmMBoanT Kk 6onee TOYHOMY Mo-
HAMaHWIO HECTaHOAaPTHbIX CUTYyaLUUN. YYeHble NPULLNKM K BbIBOAY, YTO "MHTYMLMSA, BOOPYXeHHas obpa3oBaHnem", ctaHo-
BUTbCS BaXXHbIM (HaKTOPOM MpU peLleHnn 3agad n MOXeT nMeTb Bonbluoe 3HaYeHue Ansi N3BneyYeHnst NpmMbbLlUM Ha PbiH-
Ke.

JlopeHu, nokasbiBas, Kak HebonbLIMe U3MEHEHUS B HavarbHbIX YCIOBUAX NPUBOAAT K 3HAUMTENbHOMY M3MeEHe-
HUIO pe3ynbTaToB, Ha3Ban 3To aBneHue "adpdekt 6aboukn". B nepuog paboTbl Ha 3TOW KHUIOW, HauMoHaneHasa 6espa-
6oTuua, Nno coobLleHnaM, cocTaBnana NPoLEeHT, KOTOPbIN Bbl HECKOMBKO HUXE, YEM OXMAanochb. ATO BbI3BaNO, NpakTu-
Yyecku OblolLee BCe peKkopabl, ABMXXEHME BHU3 MO rocygapcTBeHHbIM Gymaram, a nHaekc Joy-[xoHca ynan Ha 114 nyHk-
TOB - cCeabMOe MO BeNMYnHe nageHune 3a BCI NCTOPUIO.

370 "He-HbIOTOHOBO" MOBeAEHNE TaKkKe MOXHO HabnogaTb B JOPOXHOM ABWXEHUW. Bbl 06bIMHO NpukuabiBae-
Te, CKONbKO BaM noTpebyeTcs BpemeHu, 4Tobbl 4obpaTbca 4o ropoAa, MOTOMY YTO MOTOK MalUWH OCTaeTCs MPakTU4ecku
O[MHAKOBbIM Kaxablh AeHb. HO Mbl BCe XOpO-LO 3HaeMm, k yemy npusoaut "Addekt baboukum ", koraa B Yac-nmk npomc-
XOAMWT aBapwsi.

Mo cnoBam 3nHwWTenHa, BceneHHasa - 3TO 0AMH o4eHb BOMbLIOW KYCOK MaTepun, KOTopasi XapakrepusyeTtcs
TEM, YTO OHAa HEe U3MEHSIET CBOID MaTepuanbHY0 Maccy, HO NOCTOSIHHO U3MeHsieT cBoto chopmy. MoxeT nn aTo onpeae-
neHve TakkKe CIMyXWUTb TOYHOW OLEHKOW PbIHKOB? JTOT BbIBOA MOXHO cAenaTb, CEpbe3HO BOCMPUHMMAsA ypaBHeEHWEe
E=mc’. Ecnu Bbl AymMaeTe 0 Macce Kak 0 3Hepruu, Torga Bce npeacraBnsiet cobon npakTUyYeckn OOHO U TO Xe, Kak aTo
ObIn1o KpacHopeuunso onucaHo Oesuaom bomom.

XAOC NMPOTUB AHATIMTUYECKUX NPEOCTABJIEHUA O MUPE U O PbIHKAX

Teopusa Xaoca HaxoguTcAa B NOSTHOM NPOTUBOPEYNN C aHANUTMYECKON Teopnen. AHanuTuyeckas Teopust TOYHa,
HO cdrepa, KOTOpPYD OHa MOXEeT TOYHO onucaTb, JOBONbBHO orpaHuyeHa. OHa 3aknoyeHa B Ty Hebonbliyo obnacte aMm-
NMMPUYECKOro, MPOBEPAEMOro OnbiTa, KOTOPbIA MOXET ObiTb pa3buT Ha oTAenbHble YacTu U npoaHanunsmpoBaH. OHa
CTPEMUTBLCA K "yHMBEpCcanbHOW npasae" B OYeHb Y3KOW U crieyunansHom cdepe. ITO MOXET BbITb MOME3HO B HEKOTOPbIX
obnacTax, Ho abConoTHO HENPUMEHUMO ANsi NOHUMaHUA NOBEAEHUS PbIHKOB. Teopus Xxaoca Takke NpoBOAUT aHanms, HO
npy 9TOM Mano orpaHMuYMBaeT MaTepuan pamKkamum YerioBe4EeCKoro onbita U noBefeHus. Kak knaccudeckme ydeHble, Tak
N yyeHble, 3aHMMatoLLmMecs Haykon o Xaoce, UccrneayoT aMnMpuyeckne AaHHble, HO KnacCcuyecknii aHanms MMeeT TeH-
OEHLMI0 UrHopupoBaTb AaHHble, KOTopble npuaHaeT Xaoc. LleHHocTb hmunocodmm Xaoca cOCTOMT B TOM, YTO OH YYUTbI-
BaeT M UCMornb3yeT AaHHbIE, KOTOPbIMU KIlacCUYeckue aHanuTmuku npeHedperatoT Kak cnyvyanHbIMU.

Mbl Meem TeHZeHuuero npeHebperatb 4aHHBIMU MPOCTO MOTOMY, YTO OHW HE YKNadblBalOTCA B paHee YyCBOEH-
Hble HaMu KaTeropuu, Korga Mbl ONUCbIBaeM noBedeHne TypOyneHTHbIX U XMBbIX cuctem. Knaccuuyecknii nogxogd, Kak B
Hayke, TaKk U B aHanu3e pPbIHKOB, COAEPXWT CIIMLLUKOM MHOIO (OUNbTPOB, CTPOIMX NEPCMNEKTUB U YPOBHEWN NMPUMEHEHNS
CyOBbEKTUBHBIX OLEHOK, YTOObI MMOHATB, YTO B AENCTBUTENBHOCTU "TaM" NPOUCXOAMT. XaoC yKasbiBaeT HanpaBrieHne Mno-
ncKa Mogernen n CTPyKTyp Ha pasHbIX YPOBHSIX 3anpOCOB.

Hanpumep, ABnsieTecb nn Bbl HAOOPOM KNETOK, KOTOpble AEWCTBYIOT NOAOOHO KOMoHWM MypasbeB? Korga Bbl
HauMHaeTe 3aJaBaTb 3TOT BOMPOC - B LENOM Unu nyTem aHanmsa Kaxaown knetku (Mypasbs)? Hanpu-mep, B meauvumHe,
CYLLeCTBYIOT CneunanmncTbl NO CTYMHSM, KONEHAM, BHYTPEHHUM opraHam u T. . Ecnu mMbl cnoxum BMecTe BCe 3TU Ha-
OGnoaeHns, NoNy4YMM N Mbl TOYHBIN 0Bpa3 Yyernoseka? HeT. A cMoXeM NU Mbl NONYYNTb TOYHOE NpeaCcTaBreHne O PbiH-
Ke, CknaablBas psifi TEXHUYECKNX UHOUKATOPOB?

Teopusa Xaoca gaem Ham HoByo MeTadu3nky. OHa KOHLIEHTPUPYeTCs Ha NPoUcXoasilemM B AaHHbI MOMEHT,
YTO 3HAuYMTENbHO BaXHee MpW aHanmuse pbiHka. Teopus Xaoca gaeT Gonee MOMHyW KapTWHY, OXBaTbiBas BCK PeKy-
PbIHOK, B €€ Te4YeHUN, CO BCEMU HEOXMAaHHbIMM MOBOPOTaMU 1 Cloprnpu3amMu. YMeHne 3ameyatb Npoucxogsiime name-
HEHWs1 B MOTOKe SIBNSIeTCH 3ajayein JeNCTBEHHOIO PbIHOYHOMO aHanu3a M NpoTMBOSIAMEM OT AormaTtmama, pokoBow "0o-
nesHun" Tpenaepos.

XAOC: NOCNEAHEE U3AMEHEHUE NMAPAOUIMbI

Teopus xaoca onpoBepraeTt nNpexHue, TpaauLNoHHbIE B3rMaabl y4eHbIX Ha BeceneHHyto. Ctapbliin "yacoBon Me-
XaHn3M" HeagekBaTeH pearnbHOCTU. [1pexHne akCMoMbl, OKa3anucb BCEro NULb BEPOATHOCTAMU. 3aKOHbI, JeNCTBUE KO-
TOPbIX CHMTANOCh COBEpPLUEHHO npeackasyemMbiM, NogobHbIM 06pa3om He aencTBoBanu PaHee cuMTanock, YTo 3Has Bce
nepBoHayvanbHble YCNOBUS, MOXHO AenaTb TOYHble NPOrHo3bl. Cuntanock, YTo BeceneHHon ynpaBnsioT HEU3MEHHbIE 3a-
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KOHbI. KOCMOC M MPUYMHHOCTL CTaBUNUCHL BO rnaBy yrna. CornacHo CyllecTBOBaBLUEN "Teopun sHTponun" aTa, nogobHas
MawwuHe. BceneHHas OygeT Hekorga yHeceHa BeTpoMm. "Xaoc" youn aTy napagurmy. BosHukno abcontoTHO HOBoe npeg-
cTaBneHue o BceneHHol, 6onee cnoxHoe 1 - BHyLLaLee 3Ha4YnTenbHO BornbLue Hagexabl 1 MOpanbHOW CUMbI.

Hawa BceneHHas, nogobHas 4YacoBOMY MEXaHU3MY, Ha4yarna paccbinatbCsl, kKorga QUHLLTENH 1 gpyrue ousukm
0oBGHapyXunu HenpeackasyemMocTb noBefeHust cybaToMHbIX YacTuy. Bmecte ¢ Tem, cTapble naen He XoTenu ymuparhb.
[axe SHWTENH Lennanca 3a npeacTaBneHme 0 MexaHu3Me 1 He Mor NoBepuTb, 4To bor urpaet B kocTu co BeceneHHon.
Ero uccneposaHns no EguHon Teopuun Monga 6bnvM MOTMBUPOBaHbLI 3TUMKU NpeacTaBNeHUAMU, NOCKONbKY OH NbiTancs
ONPOBEPrHyTb CIy4anHOCTb U HenpeackasyeMocTb CyGaTOMHbIX YacTtul. [puToM, MHOrMe U3BECTHbIE CErofHs usnye-
CKMe sIBMeHus Bce Xe Nofgo0Hbl NMMHENHbIM, YNOPSAOYEHHbIM U NpeackasyeMbiM rnpoueccam 4acoBoro MmexaHusma. KoH-
ONUKT NO-NPEXHEMY peLLaeTcs NpU3HaHUEM, YTO UCKMIOYEHUS NWLLb NOATBEPXKAA0T Npasuna.

Teopus xaoca ACHO NoKasbiBaeT, YTO NPUYMHHOCTb HE Be3fecylla, Kak 3T0 AyManuv paHblle (M BCce elle XOTAT
aymartb). [bkenmc Menks cBoewn KHure Xaoc'? YKa3bIBaeT, Kak Hayka B TedeHne BeKoB oOMaHbiBana camy cebsi, urHopu-
pys Manenwme OTKITOHEHUsT B XxoAe cbopa AaHHbIX U NpoBeAeHus akcrnepumMmeHToB. ®pasa "owmnbka B namepeHunsx" ctana
MCMNonb30BaTbCs BCAKWMN pas3, Korda AaHHble He yKnagpiBanucb B paMKu MPUYMHHO-CREACTBEHHOW napagvrmbl. YTobbl
nogaepXXuBaTb €OUHCTBO B CBOMX psidax, yYeHble Hayanu orpaHu4MBaTb CBOW UCCIeOOBaHWUS 3aMKHYTbIMU CUCTEMaMMU,
Jaxe ecnu oHU BbINv BO3MOXHbI MKLLb B UCKYCCTBEHHbIX YCIOBUSAX, BMECTO TOro, YTobbl pewartb npobnemy TypOyneHT-
HOCTW OTKPbITbIX CUCTEM, HaNpuMep pbiHKa 1 Npupoaa.

MpuunHHO-CcNeacTBEHHas CBA3b Oblfla OCHOBHbLIM 3aKOHOM, HUKEM He MOoABEpPraBLUMMCH COMHEHUIO. OTa BOO6-
paxaemas urpa B COBEpPLUEHHbIA NOPSAoK U chabpmrkoBaHHbIE IKCMEPUMEHTbLI HE MOrna nNpoaoskaTbCa nepen nuuom
OrpoOMHOrO KOMMYyecTBa OnpoBeprawLmx akToB, Nocrne nosiBlieHNs CBEPXMOLLHbIX KOMMNbIOTEPOB, "Mpu3HaBLLux" abep-
pauunn, KOTopble Npexae BbIHYKAEHHO UHOPMPOBANUChL BO BCEX Hay4YHbIX UccrefoBaHusx. o mepe nocTynneHnst HOBoW
MHGOPMAaLIMKM, COBEPLUEHHO MEHSIOLEN KapTMHY BCEMEHHOW B HAlleM CO3HAHWM, YUCIIO MPO3PEeBLUUX YBEMMYMBAIOCH,
Tak Kak Bce bonblue 1 6onblue y4eHbIX pasnuyHbIX HanpasneHn yoexaanvcb, YTo HoBas napagurMa He TOMNbKO MpaKTu-
4YeCKu NpMMeHMMa, HO COBepLUaeT PeBOJIIOLMOHHBIA NEPEBOPOT B Hayke. Hale npeacTaBneHne 0 Myupe 1 Hawa NnyHas
XM3Hb HUKOrAa He CTaHyT NPeXHUMU. OTOMY YyXKe eCTb HeoCrnopuMble NOATBEPKAEHNS. MUp - 3TO He rMraHTCKue 4achl, B
KOTOpbIX BCE MNPOUCXOAMT Tak, Kak npegckasaHo. Xaoc nobebwun.' lpocTble 5MHENHblE CUCTEMbI, MPUYUNHHO-
CrnefcTBEHHas CBSA3b U NPeAcKa3yeMoCTb ABMSIOTCH UCKIIOYEHUSMM, a He npaBuioM. BceneHHas pasBuBaeTcs ckadka-
mu. CBoboaa n csoboaa Bonu: CTpaHHble ATTpakTopbl - 6onee TOUHO BOCCO3aloT KapTuHy Mupa. [NpuBeaeTt nu aTa Ho-
Basi napagaurma K pasHornacusam, un paspywmt nm oHa Kocmoc? Het, Xaoc cyllectBoBan Bcerga. Xaoc caenan Hac Tem,
4YTO Mbl €CTb, 1 XaocC NoBeAeT Hac Aanblue No gopore pasyMmHoro pa3sutius. 13 Xaoca Bo3HukaeT 6onee Bbicokas gop-
Ma nopsiaka, U OHa BO3HMKAeT CMNOHTaHHO WM Henpefckazyemo. OHa camoopraHusdoBaHa. Co3gaHue - 370 NpoaorKato-
wminca npouecc. Mup - aTo He yacel, a urpa, U OAHUM U3 NYYLLMX BOMOLLEHUI UMPbl SBASIKOTCA PbIHKWU, KOTOPbIE A0MYyC-
KaloT LaHC M cYacTNuBLIN cnydan, cBobody n cBOGOAHYK BOMIO, a Takke 3KCMPOMT, CMOHTaHHOE TBOPYUCTBO. [Moyemy
e He nourpaTb B Urpy, YTobbl BeIMrpaTh, MONYYNTb YAOBONLCTBUE U NyYLLE Y3HATb camnx cebsi.

BceneHHonm Bce-Takun ynpaBnstoT 3aKOHbI, HO He Te, KOTOpble, KaK Mbl paHblue Aymanu, Mbl OTKpbinn. OHM He
BbICE€YEHbl Ha KaMHe, OHUSIBNAOTCA BCEOOLIMMM M pa3BUBAKOLMMUCS, U OHW 3Ha4YUTenbHO 6onee cBOGOAHbI, YEM Mbl
npegnonaranu. MNMpupoaa rmbka, n camoopraHM3auust ABNsieTCA NpaBuiioMm, a He ucknoyeHnem. dusuk MNon Jesunc B cBoO-
en kHure "Kocmuyeckuii npoekT” 3 roBOpUT:

"HeT geTtanbHOro nnaHa, a Tonbko Habop 3akoHOB, obnagatoLLimMx BCTPOEHHOW BO3MOXHOCTbIO NPUBOAWUTL B
JencTene nHTepecHble MexaHu3Mmbl. BceneHHas BonbHa co3gasaTth cebd, no mepe cBoero passuTtud. [NpeaHayepTaHa
obLasa cxema pasBuTUA, HO He aeTanu. Takum obpa3om, CyLLecTBOBaHME pa3yMHOM XN3HW Ha onpeaeneHHoM aTane He-
n36exHO: OHO NponncaHo, Tak cka3aTb B 3aKOHax nNpupoabl. Ho yenoBek, kak TakoBOW, Aanek oT npeaonpeaeneHns”.

ONHLWITENH Tak U He 0BHapyxmnn ocobor hopMbl OpraHn3aLnn, CKpbiBaBLLENCS 3a TEM, YTO MPUHATO BbINO CYHK-
TaTb HECTPYKTYpPUPOBaHHOWN cnydarHoCTblo. OH He yBuAaen, Kak CcyllecTBa MOryT CaMOCTOATENbHO OpPraHvM30BbIBaTbCH,
4yTOObI NPOAOMKaTb pPa3BMTUE M CO30aBaTb COBEPLUEHHO HOBble CMMMETpUK 1 cBA3n. OH He OCO3HaBars, YTo Bpems He
MEXaHVNCTUYHO; BPEMS 3aBUCUT OT NpocTpaHcTBa. Ecnn Bpems aBnsietca rubkmum, TO oTCloga crieqyeT, YTO OHO Henpea-
CkasyeMmo, HO 3TO MOXET OblTb BCe e MOSIe3HO B JONTOCPOYHOM nepuoge. Xaoc, XOTs U He MOXeT OblTb NpeackasaH B
KOHKPETHOM Crny4yae, BCe e rnone3eH 1 pabotaeT B Te4eHME KOPOTKMX MPOMEXKYTKOB BPEMEHM.

Hawe coBpeMeHHOe npeacTaBrneHme 0 MMpe COCTOMT B TOM, YTO Mbl HE XXUBEM B KOHTMHYYME NpPOCTpaHCTBa-
BpemeHn, nogobHoro YacoBomy MexaHusmy. Cenyac sicHo, YTo BceneHHas - 370 He xepTBa SHTPOMUKU, OHa CO34aeT Her-
3HTPONMIO; OHA YHOCUTCSl BETPOM, HO CO3[aeTCs 3aHOBO B KaXabli MOMeHT BpeMeHu. CerogHsa bor BbIrmsaguT Kak ruraHT-
ckun CTpaHHbIn ATTpakTop. HoBbIM BUA nopsiika OCHOBaH Ha HECKONbKMX 6a30BbIX MpUHUUNAX, U3 KOTOPbIX BblTEKAOT
3aKoHbl. OTa OCHOBHas!, HecyLLlas, CTpykTypa ctaburnbHa, HO He NocTosiHHa. dunocodckme NpeanockINKM Xaoca nonoxu-
TenbHbl U1 0BHaAEXMBaOT.

OT XAOCA K KOCMOCY

PbIHOK 4acTO KaXXeTCs TakMM e XaOTWMYHbIM, KakK M Hawl BHYTPEHHWA MWP, HaW MOTOK CO3HaHud. YTobbl n3-
BMeYb M3 3TOro Xaoca Kakom-nnbo CMbICA, Mbl OOJPKHbI, BO-NEPBbIX, 06HapyxUTb 6a30BYyl0 CTPYKTYpY ANS peanbHOCTU U
pblHKa - HECyLLyl0 CTPYKTYpy, KOTOpash BCKpbiBaeT MOPSAAOK, Nexawunm B ocHoBe xaoca. Cosgateny peBOMOLMOHHON
Teopum xaoca, "XxaoTuku ", kak ux Haseanu aBTopbl omunbma "Iapk KOpckoro MNMepuoga”, gokasanu abCconoTHYO OWMOoY-
HocTb 6a3oBoro npea-craBneHnss 0 BeceneHHon, To ecTb cnocoba opraHm3auuu nocTtynawoLlen nHgpopmarmm, KOToOpomy
cnepoBanu HeloTOH 1 nogasnstollee GOMbLIMHCTBO YYEeHbIX ANOXW, NPelecTBOBaBLUEN CO3AaHN0 Teopun xaoca. OHu
nonaranu, 4To BCe CyLlee MMeeT KOHKPETHYI0 MPUYUHY U Npeackasyemble NOCNeacTBUst U YTO BCE MPOUCXOANUT B COOT-
BETCTBUU C HENPENOXHbIMWN 3akoHaMu husnku. OHM Bepunn B onpeaeneHHOCTb, a He B HeonpeaeneHHOCTb.
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Hayka xaoca OTKpbifia, YTO BCEMW BHELUHUMUW SIBNIEHVSIMU YNPaBNSAOT YeTbIpe CUflbl, 3BneKawLmne nopsaok u3
BOCMPVHMMAaEMOro kak 6ecrnopsifok, Nony4vmBLINE Ha3BaHMe "aTTpakTopoB ";

To4yeuHbln ATTpakTop
Linknunyecknin ATTpakTop.
ATttpaktop Topac.
CTtpaHHbIn ATTpakTop.

Pon=

BceneHHas nepexoguT oT Xaoca k Kocmocy Gnarogapst 3Tum aTTpaktopam. ATTPakTop MOXHO MPEeACTaBUTb
Kak CBOEro poda MarHuT, KOTOpLI NepeMeLlaeT SHEPIMIO B OonpeaesieHHoOM HanpaeneHnt. JTo cuna, kotopas CTouT 3a
nepeMeLLEHNAMUN SHEPTUM U - 32 UBMEHEHUSIMU B PbIHOYHBIX LieHaX. Mbl paccmaTprBaem 34ech YeTblpe aTTpakTopa U nx
NpUMEHEHWE B TOProBIE Ha PbIHKeE.

PbIHOK Kak siBNeHue peanbHOro Mupa - ocHoBaTesnbHO BecnopsaoyeH n cBobofeH. Xaoc npaBuT Hag Npeacka-
3yemocTblo. pocTbie NUHENHbIE NOAX0Abl K TOProBre Ha pbiHKe He paboTatoT. PeiHOK 6eckoHeuHO crnoxeH. Ceoboaa u
cBoboaHas Bonst - CTpaHHble ATTPakToOpbl - NPeBanVpyOT Haj NpaBunamMu 1 ONpeaeneHHOCTbo. Xaoc - He paspyLuu-
Tenb. V13 Xaoca Bcerga poxgaetca 6onee BbICOKMIA NOPSOOK, HO 3TOT NOPSAOK BO3HWKAET CMOHTAHHO M Henpeackasye-
mMo. OH camMOoCTOATeNbHO opraHm3yeTcs nofobHO TOMy, Kak BOAOPOA WM KUCNOPO CaMOCTOSTENbHO npeobpasyloTcs 13
rasoB B BOAY.

FEOMETPUA XAOCA

BeHya MaHaenbbpoT (0OuH M3 BblAaloWUXCH NepBOOTKpbIBaTenen Xaoca) CoOBepLUNN Kapau-
HanbHbIN NPOPbLIB, KOTOPbIA MOXHO KpaTKO NpeacTaBuTh B BUAE NPOCTON MaTeMaTU4eckon opmynbl:

z-> Z2 +C

Ctpenka (->) o3HavyaeT utepaumio - NpoLecc pearmpoBaHus, B KOTOPOM KOHEYHbIM pe3ynbTaT nocneaHero pac-
yeTa CTaHOBUTCH HavarbHOW KOHCTAHTOW CreAyHLWEero BolpaxeHus: z"A+¢ npespallaetca B "zZ" B xoae CriegyoLuero rno-
BTOpeHUs. 3TO He cTaTuyeckoe ypaBHeHue. [1ogoBHO camMon Xn3HU, STO AUHAMUYECKOe ypaBHEHME, CYLLECTBYIOLLEE BO
BPEMEHMN.

Korga vtepauus cTaHOBUTCH KBaApaTUYHbIM NPoOLEcCOoM, pesynbTaTbl Npeackasyembl U ObICTPO AocTuratoT
b6eckoHevHocTH: 1.1 x 1.1 = 1.21x 1.21 = 1.461 x 1.461 =2.14358, u T. a. To xe 6ygeT BepHO n Ansi NoboOro He KOM-
MMEKCHOro Yncna, KoTopoe MeHblle eanHuupbl. OHO BbICTPO cTaHOBUTBCA 6eckoHeyHo manbim: 0.9 x 0.9= 0.81 x 0.81=
0.06561 x 0.6561 = 0.43046 n 1. A.

OpHako, nNpnbaBnas KOHCTaHTYy "c" (KOMMMEKCHOe 4YuCro) K KBagpaTUYHOMY MpoLEeccy, W nonarasi nepBoHa-
YyanbHO "Z" paBHOE HYM, MOXHO MOMy4YUTb CTabunbHble UTepauun, KOTopble He OyayT NPMBOAWUTL HU K OECKOHEYHO
6onblWKM, HM K BECKOHEYHO MarnbiM Yucnam. ATu yYucna OGyayT HaxoauTbCsa B npegenax 4YepHon 3oHbl Habopa MaH-

aenbbpota (cm. Puc. 2-2).
HABOP MAHOENbLEPOTA HA KOMMNJIEKCHOM NNTIOCKOCTHU

MopobHo noroge, hOHOOBLIN U TOBAPHLIA PbIHKK, @ TakkKe U APYrne XaoTU4Hble CUCTEMbI, MOTYT MOpPOXAaTb
Henpenckasyemble MOCNeACTBUS MpU NpeHebpexrMMo ManbiX U3MEHEHMSX B KONMMYecTBax (Kak B crnyvyae C OaHHbIMU O
0e3paboTuLe), NOMHOXEHHBIX Ha PeakLUuio Ha HUX. ATO OTpaXKkaeT NoBeAeHNE B YETBEPTOM U3MEPEHMM, pearibHOM MUpe,
roe Xaoc o4eBMAEH U IBNAETCS OCHOBHOW CTPYKTYPOM BONbLUMHCTBA YNOPAA0YEHHBIX CUCTEM.

Habop MaHngenbbpoTa, onpegenstowmincs opmyrion, Ha3BaHHOM B YECTb ee n3obpeTartensi, HEeBO3MOXHO bObl-
no Obl co3gatb 6€3 NCNoNb30BaHNST KOMMBIOTEPOB N KOMMbIOTEPHOM rpadpmki. MHOrMe yyeHble nonarakT, YTo aTa dop-
Myra SIBMSeTCH CaMblM BaXKHbIM MPOPbLIBOB B HayKe ABaALaToro Beka. Ota hopMyna ABAseTcd AMHaMUYECKNUM Bbipaxe-
HMEM, OCHOBaHHbIM Ha UTepaunm (pacyeTbl 6a3npyroTCs Ha NOCTOSIHHOM pearMpoBaHUM) KOMMITEKCHBLIX YMCEN, HaYanom
KOTOpbIX SABMSETCHA HOMb. Pe3ynbTaT 310 hopMyrbl MOXXHO HabnogaTe Npy NOMOLLbIO KOMMbIOTEPHBLIX pacyeToB U rpa-

dmyeckoro npeacTaBneHus aTux Yncen. Popmyna KpaTko CyMMUPYET MHOXECTBO pe3dyrnbTaTtoB MaHgens6poTa, nony-
YeHHbIX bnarogapsi pakTanbHOW reoMeTpumn NpMpoabl - Mupa, unu 6narogapsi YHeTBepTOMY U3MepeHuto. MNonyveHHas
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KapTUHAa COBEPLUEHHO OT/IMYaEeTCs OT UaeanbHOro Mypa eBKMUAOBbLIX (DOPM: NMEePBOro, BTOPOro U TPETLETO U3MEPEeHMsI.

Puc. 2-2. Habop MaHngenb0poTa Ha KOMMSIEKCHOW NITOCKOCTU (Z-> zZ+c)'

®dpakTan, SBNAsiCb reoMeTpuyeckon Urypon, UMeeT He TOMbKO HenpaBunbHyto ¢opmy (nogobHo rpaduky
PblOYEPCHOro MnuM (POHAOBOIO pbIHKA), HO 32 39TOW HENPaBUMBHOCTLIO KPOETCH CBOW OCOObIM MOPSAOK. OTOT CKPbIThIN
nopsiAoK, uckanu MaHH, SnnuMoT n apyrue NepBoOTKPbIBATENM, NpU3HaBaBLUME MOAESNb, HO HE MMEBLLNE KOMMNBIOTEPHbIX
BO3MOXHOCTEN ANd ee pacyeTos.

lMpencraBneHne o TOM, Kak YeTBEpTOe n3MepeHne BkIovaeT 6eCKOHEYHOCTb NHTEPBAIIOB MeXAy OPYTUMU 13-
MEPEHNAMMN, MOXHO MOMYYUTb MyTEM BM3yanusauuun napbl XOPOLIO 3HAKOMbIX (dpakTanbHbIX pasMepHOCTEl, Ha3biBae-
MbIX pasmepHocTsaMmu Xaycgopdda. OgHa n3 Hanbonee M3BECTHBIX Pa3MEPHOCTEN MporneraeT Mexay HyrneBon pasmep-
HOCTbIO 1 MEPBOW Pa3MEPHOCTLIO, TOYKON U NMHUER. OHa nonyydeHa NyTem CTUpaHns cpedHen TpeTu nNuHun. B pesynbta-
Te nonyyaem ABe nMHUKU. 3aTeM Mbl CTUPAEM CPELHIO TPeTb KaKAOW M3 3TUX NIMHUIA U NpodoihkaeM 3TOT npouecc Ao
B6eckoHevHocTU. TO, YTO OCTaeTcs nocne yaaneHusa scex Tpeten, MaHaens6poT Ha3ean "nbinbk KaHtopa"18. OHa cocto-
UT N3 GECKOHEYHOro YMcna ToveK, a He NMHUI. Puc. 2-3 nsobpaxkaeT Ha4yano 3Toro npowecca.

To, uTo ocTaeTca B HECKOHEYHOCTH, - ATO HE NUHUA, HO 1 Bornblue, YeM Touka. bblno noacynTaHo, 4YTo 3TO U3-
MepeHune nveet yncneHHoe 3HaveHue 0.63, 4To yamBuTENbLHO BNN3KO (OTNMYaeTCa Ha ABeHaauaTb

Puc. 2-3 "Mbine Kantopa"

ThICAYHbIX) 3HaMeHuTomy uncny dnboHayum, kotopoe paBHo 0.618. 3TO cumMTanocb aHOManuewm, U UrHOPMPOBAasioChb
OOnbLIMHCTBOM MaTeMaTUKOB B Havane ABaALaToro Beka, kak "becnonesHoe ypoacTBo". B 4eNCTBUTENBHOCTU, 3TO BaX-
Hellas 4acTb peanibHOro Mypa -HeOPraHMYecKoro BeLLeCTBa, pacTEeHWUN, )XMBOTHbBIX U - PbIHKOB. [OHMMaHue aT1oro sB-
neHus nossonuno MaHgensOpoTy pewnTb NpobnemMy, KOTopasi cTaBuna B TYNWK KOMMNbIOTEPBI: Kak NpeoaonieTb BHELHe
cnyyavHble ownbKM Npy nepegaye gaHHbIX C MOMOLLbIO MPOCTOro MOBTOPEHMS BO Bpems npouecca. bes atoro VIHTepHeT
He cmor 6bl paboTaTb.

Cnepylolwiee XopoLlo U3BECTHOE pakTarbHOEe M3MEpPEeHUe NEeXUT Mexay NMHUEN U NMOCKOCTbIo, NepBbiM U
BTOpPbIM n3MepeHneM. HasgaHHoe YnnoTHeHne CUPNUHUCKN B YeCTb Apyroro matematuka, Baunasa CupnuHnckn19, ata
pasMepHOCTb MMeET uncreHHoe 3HadyeHne 1.58 (ot gpyroro yucna dmuboHayuum, pasHoro 1.618, aTo unMcno oTnmyaeTcs
Ha TpuauaTb ABe ThICAYHbIX). Bbl HAYUMHaEeTe ¢ paBHOCTOPOHHErO TPEYrofibHUKa U UCNOorb3yeTe NOMOBUHY AMWHbI CTOPO-
Hbl, YTOBbI 06pa3oBaTb NepBOHAYanbHbIA TPeyronbHWK. nowaab, KoTopas NeXuT crnesa, BMeLLlaeT TpU HanonoBUHY
MOCTPOEHHbIX TpeyronbHuKa. [loBTOpsinTe 3TOT nNpouecc Ao 6eCKOHEYHOCTU, U Bbl Nony4mTe popmy, koTopasd nveet Gec-
KOHEYHOE YNCIIO NNHUI, HO HE SIBNSAETCS NIIOCKOCTbIO.

®pakTanbHble POPMbI U TE e OTHOLLEHUS MOXHO OOHapyXunTb U B CTPOEHUN YeroBeyeckoro Tena. Camble ns-
BECTHbIE MPUMEPHI - 3TO apTEPUN U BEHbI CEPAEYHO-COCYANCTON CUCTEMbI MiekonuTarwmnx. bpoHxn yenoBeyecknx ner-
KX aBTOMOZENbHbI B TeveHne 15 nocnegoBatenbHbix Gudypkaumii, unm - gpoeHnsi. Habop MangensbpoTa oTKkpbIBaeT
HOBblE NEPCMNEKTMBbI UCCef0BaHNN, MPUMEHUTENBHO Kak K PbIHKaM, Tak U K CBEPXCMNOXHOW paboTe Hallero moasra.

®dpakTanbHas Teopus npeanaraeT HOBYH reomeTpuio BceneHHon, oHa COOTBETCTBYET peanvsiM PbIHKOB U
obecneunBaeT pa3paboTky 6onee BbIroAHbIE Onepauuin NpuM UHBECTUPOBaHUN U BupkeBon Toproene. OHa ke nomoraet
nunotam BoeHHo-Bo3aywHbix Cun, onpeaenatbpasHuly Mexay HadeMHbIMU NpeaMeTamu, Koraa BbicoTa He no3BonsieT
naeHTnuumMpoBatb Mx BU3yanbHO. [cMxmatpbl MCCNEayOT OTHOLIEHUS MeXAYy YMCTBEHHbIM 300pOBbeM U dbpakTanb-
HbIMW MoAensMn Mo3ra. KMHecTesmonorn MCnonb3ylT camopedriekCUBHYIO FeOMeTpUo YenoBEevecKoro Tena, Ytobbl
MOMOYb CBOMM MauueHTam Bbl3gopaBnuBaTh. [1podlcepbl BUAeOaHMMaUUN BbICOKMX TEXHOSOMMIA MCNONb3YOT dpakTa-
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Nbl, YTOObI cO34aBaTh 3pUTENbHbIE TPEXMEPHbIE B3PbIBbl U ApyrMe BUpTyanbHble addekTol. [JusanHepbl TEKCTUNA Be-
TalT (PpakTanbHyl CUMMETPUIO B CBOU u3denus. VIHXeHepbl-aNeKTPOHLMKMA MCNONb3YHT hpakTanbHyo rpaduky, npm
CO30aHMM KOMMIEKCHbIX MapLupyTM3aunm MOHTaXHbIX nnat. WiTak, B HacTosiwee Bpems BUpKeBble UTPOKN MCMOMb3YT
HenvHenHble MeTOA4bl B UHBECTUPOBAHMM U TOProBrie.

®dpakTanbl - 3TO HOBble UIPYLUKN pbiHKa. ®pakTanbl 3To cnocob camoopraHusaumu pbiHKoB. Cneumdudeckas
bpakTanbHasa opraHusaLmsa cosgaeTcs npu noOMoLLM MexaHM3MOB, KOTopble B Hayke Xaoca HasblBaeTCs aTTpakTopamu.
BcrnomMHuTEe 0 TOM, KaK XM3Hb 3apoaunacb U3 KBaHTOBOM Mbinn BeceneHHow. Bee cyliee BO3HUKNO 13 STON KBAHTOBOW Mbl-
nn Npu NOMOLLM aTTPaKTOpoB. ATTPAKTOPbI AENCTBYIOT NoAobHO MarHuTamM. OHn hopmupytoT Kocmoc 13 Xaoca.

Mbl 0BbIYHO BOCNPUHUMAEM CBEPHYTLIN B KNyBOK NMOTOK COBbITUN U aBneHnn. dparmeHTapHas, dpakrtanbHas
npupoaa exenHEBHOW peanbHOCTU OCTaeTcs 3a npegenamu Hawero co3HaHums. YTobbl ucnonb3oBaTh MbILUMEHWe AN
COPTUPOBKN SBIIEHUMA M HAYy4YUTbCS MOHMMaTb CMbICIT MPOMCXOOALWEro, Mbl OOJDKHbI, NPEXAe BCEro, HamTM OCHOBHYHO
CTPYKTYpPY peanbHocTu. CTPYKTYpY, BCKpPbIBAIOLLYIO MOPSA0K, KOTOPbIA NEXUT B ocHoBe Xaoca. CyllecTByeT YeTbipe He-
NVHeWHble PYHKUUK, KOTOPbIE NMOMOratoT HaM onpeaennTb 3TOT NOPSOOK B HaweM COOCTBEHHOM CO3HaHUW. YYeHble, Uc-
cnepywowme Xaoc, OOHapYXXunm, YTo KaxyLmecs XaoTUYHbIMWU, HE MOOYMHSALUMUCSH HMKAKUM 3aKoHaM MpoLecchl, B
OEeVCTBUTENbHOCTM, CNEAYoT CKPbITOMY MOPSAAKY. MopsiAoK, KOTOPbIA OHM OTKPbINKW, YeTblpeXKPaTHbIN: BCE BHELLHWE SB-
neHvs OEenUCTBYIOT B COOTBETCTBMM C TEM, YTO OHM Ha3bIBAKOT YeTbIPbMSA aTTpakTopaMmm - cunamu, KoTopble U3BnekawT
nopsigok n3 6ecnopsgka. Kak ynoMvHanochk Bbille, OHW Ha3biBalOTCA ToyeuHbiM ATTpakTopoM, Linknuueckum ATTpakTto-
pom, ATTpaktopom Topac, n CTpaHHbIM ATTPakTopoM.

OTn YeTbipe aTTpakTopa PopMUPYIOT OCHOBHYIO CTPYKTYPY BHELLHEro Mmpa, Xxapakrtep noBefeHus U OBUXKEHUS
pbIHKa.

BoopyXuBLUMCb 3TOW KpaTKOM MHOpMaLMen, Mbl MOXEM MCCreaoBaTb YeTbipe aTTpakTopa, KOTopble NPUBHO-
CAT NOpSiA0K B Xaoc, Lapswuin Ha pbiHkax. MocKonbKy Tpengepbl - U YenoBe4eCTBO BOOOLLE - XXU-BYT B YHETBEPTOM M3Me-
peHnun, Mbl NOCTapaemMcs BO3MOXHO nogpobHee onucaTb CMOHTaHHoe U cBobogHoe aencteme CTpaHHbIX ATTPaKTOpPOB.
OTOT HOBbIN B3rna4 Ha MMp NOMOXET BaM 0OpecTu He3aBUCUMOCTb B XW3HM U B TOProBre, AeCTBOBaTb B AyXe Bpeme-
HW, HACTPOMBLLUUCH Ha TO, YTO KNTanLbl Ha3biBalOT [1ao - UCTVMHHBIN NyTb, MOTOK CUMbl B YHETBEPTOM N3MEPEHNN.

TOYEYHbIA ATTPAKTOP

ToueuHbin ATTpaktop (Puc. 2-4) - 310 npoctenmn cnocod npusHecTn nopsagok B Xaoc. OH XvBeT B NepBOM
N3MepeHNn NMHUK, KOTopasa cocTaBreHa u3 BeckoHevyHoro ymMcna Toyek. [loa Bo3gencTBuMemM aTOro atTpakTopa YenoBek
UCMbITbIBAET CKIIOHHOCTb K O4HOW AEeATENbHOCTU, U OTBpaLleHMe K Apyroi. HoBOpoXaeHHbIM pagyeTcs nuiie, korga OH
FOfIoOA4EH, U He NMOOUT MOKPLIX U FPA3HbLIX NOAry3HWMKOB. Ero peakuun aHanornyHbl NOMOXUTENBHBIM U OTpULATENbHBLIM
noncaM afNekTpoMarHuTHon peakumm. CepeguHa KOHTUHYyyMa NpUsi3Hb/HENPUSI3Hb U3BECTHA Kak cearnoBasi Tovka. B Hen
HaxodsaTCA B paBHOBECUM BCE BMAbI S3HEPIMM, Nepef TeM, Kak Ta UM MHasa cuna Bo3obnagaeT v HanpaBwUT 3HEPTUIO B Ty
UIM MHYIO CTOPOHY. B YenoBedeckomM noBefeHuMn ToyeyHbln ATTPaKTOp co3gaeT NCUXOMOrnm4eckyro ukcaumo Ha 0 gHOM
XenaHuu (Mny aHTMNaTuK), n BCce ocTanbHOE OTKMNaAabiBaeTcs A0 Tex nop, Nnoka He OyaeT yaOBNEeTBOPEHO (YHUYTOXEHO)
370 XenaHue. Mornogon kobernek, KpyTALWMIACA BO3Me CYYKW, - 3TO ele OAWH TUMNYHBIA NpUMep NOBEAEHUS, KOTOPbLIN
BbI3BaH hpakTanom. ToueuHbih ATTPaKTOp - 3TO LiefeyCTPeMIIEHHbIN - "yepHoe-0enoe ", "xopoLuee-nnoxoe" -aTTpakTop,
3a UCKIIOYEHNEM CEAJSIOBON TOYKN. DTO aTTPaKTOP NEPBOV pasMeEPHOCTU, U OH MOXET UCMONb30BaTbCA A1 TOProBNun Ha
pbiHKax. TOYHble MeToAb! AN TOProBny Ha POHAOBbLIX U TOBAPHbIX PbIHKAX MCCNEOYIOTCS N Pas3bsaCHAKTCS B NOCNEAYHo-
LUMX rraBax.

Puc. 2 -4. ToueyHbIt ATTpakTop.

LIMKNMUYECKUNA (KPYTOBOW) ATTPAKTOP

XapakTtepucTtuka Linknuyeckoro Attpaktopa (puc. 2-5) - oBmkeHne B3aa-Bnepes, NnogobHO MasTHUKY UITU LUK-
nnyeckomy marHuTy. OH NnpuTArMBaeT, 3aTem OTTankuBaeT, 3aTeM OndATb nNpuTarMeBaeT v T.4. OH XMBET BO BTOPOM M3Me-
PEHMUN NITOCKOCTM, KOTOpas COCTOUT N3 BECKOHEYHOro Yncna nuHuni. Vim xapakrepuayeTcs pbIHOK, 3aKITHOYEHHBIN B KOpU-
40p, rde LueHa OBWKETCS BBEPX U BHW3 B ONpederieHHOM Anana3oHe B TeYeHVEe HEKOTOPOro NPOMeEXyTka BpeMeHn. 3ToT
aTTpakTop Gonee crnoxeH, Yem TouyeuHbI ATTPAKTOP U ABMSIETCSA OCHOBHOW CTPYKTYypow Ansa 6onee cCnoxHOro nosege-
Hua. OgHa AeAaTenbHOCTb aBTOMaTUYeCKU BedeT K ApYron B NOBTOPSIOLLEMCS NOPSAAKE, Kak 3a CBETOM [HSA crnefyeT Tem-
HoTa Houu. B npupoae ero MoxHo HabnwaaTe Ha psae NPUMEpPOB, HANPUMep, B CUCTEMax XULLHMK/OobbIva, rae pasmep
nonynsAumMm COOTBETCTBYIOLLMX XULLLHMKOB UMK UX XEPTB YBENMYMBAETCHA U YMeHbLUaeTcs B obpaTHOM COOTHOLWeHUN. Ha
pblHKE 3epHa 3TO SIBMIEHUEe HOCUT roanyHbIn xapaktep. OavH rod, Ans KOToporo Bbinv xapakTepHbl BbICOKME LiEeHbI, MOo-
poxaaeT yBenuyeHne NoceBHbIX Nrowaaen cneayowen BeCHOW, YTO, B CBOK oYepeb, NMpUBOAMT K HU3KMM LeHaMm. 3a-
Tem depMepbl yMEHbLLAT NOCEBHbIE NMowaau, Ytobel 4OOUTLCSA
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Puc. 2 -5. LlMKﬂVI‘-IeCKVIVIr(prI'OBOVI) ATTpakTop.

Goree BbICOKMX LiEeH. B koMMbloTepax aTv Utepaumm nopoxaaeT 3NeKTPUYECKU TOK.

Linknuyecknit ATTpakTop co3daeT CTPYKTYPHOE HanpshkeHve Mexay ABYMs MosilocaMu M OTKpbIBaeT NyTb Ans
UHTerpaumm mexay AByMs NPOTUBOMONOXHOCTAMU. CUHTE3 NpuxoauT M3 KoMGMHAaLUMK Teabl U aHTUTe3bl. HeMTpoH nopo-
XOeH NPOTOHOM U 3MeKTPOHOM. B CTpyKkType yernioBeyeckoro Mosra, ABe 4acTu oGecneynBaoT BO3MOXHOCTb MPUCOeau-
HeHVsl TPeTbeN, BAOXHOBMALLEN YacTu.

ATTPAKTOP TOPAC

TpeTtwnii, 6onee CrNoOXHbIN, BUA aTTpakTopa u3BecTeH kak AtTpakTtop Topac (Puc. 2-6). OH HauMHaeT CIOoXHYH
LUMpKynauuio, KoTopas moBTopseT cebst no mepe ABwkeHusi Bneped. OH XMBET B TpETbEM U3MEPEHNMU, KOTOPOE COCTOUT
n3 6eckoHe4yHoro ymucna nnockocten. o cpaBHeHMo ¢ Liuknnyeckum mn TodeyHbim ATTpaktopamu, ATTpaktop Topac
BBOAMT OOmbLUYIO CTEMNEHb BecnopsagovHOCTU, U ero mogenu 6onee cnoxHel. Ha aTom ypoBHe, NpefckasaHus HocaT 60-
rfiee TOYHbIN XapakTep, a Mogenu UMEeKT TEHAEHUMI0 ka3aTbCs Gonee 3akoHYeHHbIMU. ['padryeckn OH BLIMMSAMT Kak
KonbLo unu poranuk. OH obpasyeT

Puc. 2-6 [ByxmepHbint Linknuyecknin Attpaktop (Topac).

crnvpanesuaHble Kpyrn Ha psiie pasnuuHbIX NNOCKOCTEN, U MHOrAa -BO3BpallaeTcs cam K cebe, 3aBepLuas nonHbIN 060-
poT.

Ero ocHoBHasi xapaKTepucTuKka - 3TO noBTopstoleecs gencTeme. Koro-to MOXeT npmenekaTtb e3ga Ha Berocu-
nege v Typu3m NIeTOM, a 3MMOW - KaTaHue Ha nbbkax. OH MMeeT TeHAEHUMIO co3faBaTth YTO-TO Bpoae GecnopsgovHoro
romeocrtasuca, nogobHO TOMY, Kak MONyrsuus HaceKOMbIX BIUSIET Ha nonynauuio narywek. NMpucyTtctBne Gornbluero
yncra HaCeKkoMbIX MPUBOANT K YBENNYEHUIO YNCHa NArywek, a donbluee 4Mcno narywek byget noegatb 6onbLuee yncno
HaCEKOMbIX, YTO COKpaLlaeT Nonynsaumto HacekoMbIX. MIMest MeHbLUe NULLM, NONynsiums Nsarywek HadymMHaeT 3atyxaTb. o-
OO6HbIE SIBNEHNSA MOXHO Takke HabnogaTb B CTPEMITEHUN MUPOBBLIX aKTMBOB K 6Ge3onacHocTn. Ecnn cTtaBka no rocygap-
CTBEHHbIM Oymaram MoBbILLIAETCS, OHU MPUBriEKatoT Oorblle MHBECTOPOB. 3aTEM MOBbLILLAKTCA LEHbl HA HUX, YTO OMnyc-
KaeT NPOLEHTHYIO CTaBKy, U ienaeT X MeHee NpuBnekaTenbHbIMU U T. A.

Ceityac Mbl NepengemMm K aTTpakTopy, KOTOpbIM Gornblue BCero BnvsieT Ha yenoseyeckoe nosefeHne. OyeHb
4YacTo OH Ha3biBaeTcs Kak CTpaHHbIN ATTpaKTop.

CTPAHHbIWA ATTPAKTOP
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Puc. 2-7 nokasbiBaeT Habop MaHaens6poTa B ABYXMEPHOM BuAe. TpexMepHbI BUA, nokasan Obl MpekpacHbIn
MUP CMOHTaHHOCTK U cBObOAbI, opraHnsyembin CTpaHHbIM ATTpakTopoM. OH MO3BOMSET BbIATU 3a rpaHuULbl CTapbiX Na-
pagurM. CTpaHHbIN ATTpPakTop M3 YETBEPTOro M3MEPEHUS - CaMOOPraHu3ylLWmnn. 3To MECTO poxaeHnst ceBobodbl u no-
HUMaHus, Kak B 0eNCTBUTENbHOCTM paboTaeT pbIHOK. TO, YTO MOBEPXHOCTHbIV B3rMs BOCMPUHUMAET Kak abComMoTHbIN
Xaoc, B KOTOPOM He 3aMeTHO HMKaKoro nopsiika, UMeeT onpeaeneHHbIn nopsaok, 6asupyrowimincsa Ha CtpaHHOM ATTpak-
TOope, Koraa HabnaeHne BegeTcs U3 YeTBEPTOro M3MeEpPEHUs.

Opyras xapakrepuctuka CTpaHHOro ATTpakTopa - 3TO YYBCTBUTENbHOCTb K HayarbHbIM YCMOBUSAM, KOTOpas
nHoraa HasbiBaeTca "Oddektom baboukn". Maneriee oTKNOHEHME OT U3HaYarnbHbK YCNOBUN MOXET NPMBECTU K OrpoM-
HbIM pa3nuunsaMm B pesynbTate. Hawl cobCTBEHHbIN ONbIT TOProBMW NOKa3bIBAET, YTO Pa3nuyns HavyanbHbIX YCIOBUA NPU
3aKniYeHUn caernok MoryT BNUsTb Ha peHTabenbHOCTb TOProBOM CUCTEMbI B NATMKPATHOM pa3smepe. [dpyrumu cnosamu,
3aKmyeHre cOenok Npu YyBCTBUTENMbHbBIX HaYarbHbIX YCIOBUSX MOXET NPUBECTU K yBenmdeHuo npubebinin Ha 500 npo-
ueHToB. dasapa MopeHu® 06-

Puc. 2-7 CTtpaHHbIn ATTpakTop
HapY>K1I BaXXHOCTb Ha4yarbHbIX YCNOBMI NPU UCCNeJoBaHMM 3aKOHOMEPHOCTEN NOroAaHbIX siBrieHnn. OH Ha3Ban
cBoe OTKpbITUe "OdekTom Baboukm ", KOTOPLIN CEroaHA yxKe cTan 3HaMeHUTbIM:

HeuxeHue kpbina 6aboyku e nepy
Yepes cepuro Henpedcka3yeMbix U 83aUMOC8sI3aHHbLIX cO6bimuli
Moxxem ycunumb dsuxeHue eo3dyxa u, e umoze,
lpusecmu k ypazaHy e Texace.

Takas cBA3b NULWb B nocrnegHee BpemMsi Obina HaydHO JOKa3aHa v NpoBepeHa, HO B OEeNCTBUTENBbHOCTU 3TO -
BO3BpalleHne K cTapon HapoaHon myapocTtu. Kak ykaseiBaeT [xenmc rreink, YyBCTBUTENbHASA 3aBUCMMOCTb OT Havaslb-
HbIX YCINOBUW - 3TO CTapas naesi, KOTOPY MOXHO HaWTU B AETCKMNX CTULLKaX:

He 6bi510 26803051 - nodkoea nponana,

He 6bi1510 nodkoenb! - nowadb 3axpomarna,
Jlowadsb 3axpomana - komaHoup y6um,
KoHHuua pa3zbuma - apmusi 6exum.
Bpaz ecmynaem e 20p0o0, Nn/eHHbIX He waos,
lMomomy ymo e Ky3Huue He 6b110 2603051/

B cooTBeTCTBMM C TemMu Xxe MpuHUMNamu Tpengep OOSKeH rmbko pearnpoBaTtb Ha MoOble M3MEHeHMs B Ha-
YanbHbIX YCNOBUSIX Ha pbiHKEe. COBPEMEHHbIN TEXHUYECKUA aHann3 He yaenseT HUKaKOro BHUMaHWUS BaXKHOCTW Hadarlb-
HbIX ycroBui. Mo TOproBbIv NOAXO0A BKIIOYAET NATb Pa3fIMyHbIX PaKypCoB:

OBwxyLlas cuna (MOMEHTYM).
VI3mMeHeHne CKOpOCTU TeKyLLEen ABMXKYLLEN CUMbI.
MosiBneHne nHuummpyoLLero dpakrana.
30oHarnbHbIe BRUAHUS.
OundepeHumnans! JinHum banaHca.
KoHTponunpysa Bce NATb U3MEPEHUI pbiHKa, Tpernaep cnocobeH odeHb TOYHO OLLEHUTb BaXXHOCTb HayarnbHbIX YC-
NoBWI Nepef ABWKEHMEM PbIHKa.

Korga mMbl Haxogumcs nog OencTBMEM MEpBbIX TPEX aTTPakTOpOB, HAMWU MaHWMYMMPYHOT, U Mbl CTAHOBUMCS
npegckasyembiMu. Tonbko B gnana3oHe CTpaHHOro ATTpakropa Mbl MOXeEM ObiTb 4eNCTBUTENbHO cBOGOoAHBIMM. CTpaH-
HbI ATTPakTop NO3BOJSIAET HAM OPraHU4YHO CrefoBaTb MPUNMBaM M OTNIMBAM Ha PbIHKE U B XM3HW Mbl MOXEM Hallnm
"B3MaxoM Kpbisia 6aboukn" BNMATbL Ha norody Ha pbiHKe. Mbl MOXeM CTPOUTb Hally TOProBrto, Kak W Haly XW3Hb, Ha
CTtpaHHbix ATTpakTopax. Kak 06bsicHsan [JoH XyaH KactaHbene, Mbl Xusem "B TpelimHe mexay mupamu”. Korga Mbl BXO-
Onm B NoTokK (B cnopTe - "6bITh B hopme"), Mbl HacTpamBaemcsi Ha CTpaHHbIn ATTpakTop. 3aTeM Mbl MPO3peBaeM CKpbl-
Tbll NOpsAoK. Bpemsa octaHaBnuBaeTcs, U Mbl UCMbITbIBAEM MUKOBLIA NPUNUB, B TE€YEHME KOTOPOro KaXeTCs, YTO BCe

aRrwON =
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naeT XopoLlo camo no cebe. Ycunus CTaHOBATCS NPOCTbIMU, KOrAa Mbl 3HaeM, He 3Hasl, YTo Mbl 3HaeM. Mbl gocTturaem
YpoBsHel 4 n 5 Toprosoro MaCTepCTBa23. MaHaenb0OpoT NpeaocTaBnsieT HaMm TOUHYO KapTy ANs HaBuraumm "B 3TOW Tpe-
LMHEe Mexay MmpamMu ", KoTopasi Ha pbiHKax NpeacTaBnseT cobon NPOCTPaHCTBEHHO-BPEMEHHON KOHTUHYYM TypOyneHT-
HOCTM U LLaHca.

Korga Bbl nonyyaeTe Ha pblHKE YObITKA, OCTAHOBUTECH (Bbl HE HACTPOEHbI Ha TEKYLLYI0 AeATeNbHOCTb, NO3TOMY
3ahuKcupynTe cBon yObITKM) U HE BOCMPUHUMANTE 3TO Kak nopaxeHue. NpumuTte pelleHueelle pa3 BOCNONb30BaThCH
LLIaHCOM, KOTOpPbIN, B TepMUHaX Xaoca, 03Ha4yaeT BO3BpaLleHue K HyMIo, rae BOOXHOBEHWEe Ha HOBOE AenCTBUe nocryna-
€T OT pblHKa, a He OT BalUMX XenaHwn Unn Ballen opraHnsaumn. BcnomHute, kak aToMm Bogopoaa CTaHOBUTCSA SMeMeH-
ToM 6oree CnoXHoOW opraHvsaLumu, TO eCTb BOAbl, KOrda YCrnoBus Ans 3TOro co3penu. 3akoHumTe nu Bbl kak nobeau-
Tenb? - AbcontoTHO yBepeH. UTo ansa Bac 6yaeT o3HavaTb BbIMIPbLIL? 3TO 3aBMCUT OT BalUMX KaTeropun LEeHHOCTEN n
Balwunx HabopoB ybexaeHuin. Bbl BCcTynaete BO B3ammopgencteue co CTpaHHbIM ATTPaKTOPOM TOJSIbKO Yepes3 JINYHbIN
OnbIT, KOTOPbIN NOMNOMHAETCA 0c8e00MIEeHHOCMbI0. Bbl yuntecb MeTogom npob 1 owmbok MeHsasa "MuHyc" Ha "nntoc ", To
€CTb M3BIeKas N3 CBOUX OLIMOOK HOBbIN MO3MTUBHBIV OMNbIT U BCErAa HavymMHas C HOBOTO YPOBHSI OCBEOOMIIEHHOCTU. Ecrn
Bbl NMO3BONWTE, 4YTOBLI XaoC opraHM3oBan Bally >W3Hb U TOProBrlo, TO 370 no3sonuT Bam NEPEWTW Ha cneayowwii,
bonee BbICOKMI, ypoBeHb. Ha Tepputopmnn Xaoca Bbl obbeTech 6oMbLIEro ycnexa, ecrniv 6yaete CNOKOMHO MATK, a He
yMOpHO B36MpaTbCs Ha CKMOHbI.

Ecnu aTo cnefoBaHne No HOBOMY MyTW BO3HArpaxaaeTcs - ecrnv OHO BefeT K 6onee coBepLUeHHOMY NOPSAAKY U
rapmoHun (Kocmocy) - npogomkante ero. HacnaxganTtecb KpacoTo M NMOMHOTOM XU3HW Kak npoBanbl, Tak U ycnexu -
OOIMKHbI BECTW Bac Kk cBoboae, K HOBbIM YPOBHAM AeATeNbHOCTU B ByayLlem, NONHOM OTKpPbITUIA. Toproens - 310 Hanbo-
nee acpdekTnBHaA ncmxotepanus U cambli 3PMEKTUBHBIA M3 CYLLECTBYIOLLUX UCTOYHUKOB POCTa, KOrda OHa OCyLlecTB-
nsieTcs Npu NpaBUNbHOM OTHOLLEHUWM M MPU NOMOLLM NpaBunbHbix cpeacts. OHa Bcerga no3BonseT HaMm NUYHO NPOno-
XWUTb CBOIO gopory, opraHnsosatb Kocmoc cpegun Xaoca.

BCNoMHMM, 4TO CKpbITLIN NOPSAOOK MOXET HE MPOoABUTBECA HemeaneHHo. OH MOXEeT cTaTb OYEBMAHBIM MO34HeEe,
yepes Cepuio CUHXPOHHBIX ApYyrnx cobbiTui. KaxeTtcsl, cobcTBeHHas xunsHb Mangens6poTta, nonHas KpyTbiX NOBOPOTOB,
Obina Heobxoanma, YToObl NPUBECTU €ro K PacKpbITUI0O 3TOF0 HOBOrO MOpsiika. 34eChb BaXXHO OMpefenvTb pasnmyuuns me-
XAy LWaHCOM M BbIBOPOM, U LWAHCOM U criydaeM. Xaoc "NpocTo TakK" He MPMBOAUT HU K YEMY.

PA3NIMYUE MEXLOY ®PAKTAJIOM U TONIOFPAMMOWN

lonorpamma - ogHoOpoAHa, TO ecTb kaxaasi Hebonbluas ee YacTb COAEPXUT BCHO roriorpammy (NMUb C MeHb-
LWKMM Yucriom getanen). Kaxgas Touka MMEET Ty XKe XapaKTepuCTKKy, Y4TO U kaxaasi agpyras Todka. Bo dpakrane e 06-
HapyxeHbl HebonblMe OTKNOHEHUs. Ecnu rono-rpamma cogepXut abcomntoTHO MAEHTUYHbLIE MOBTOPEHMUS TOW Xe CTPYK-
Typbl, TO BO ¢hpakTanax HabniogaeTcs Tonbko camo nogobue, a He NAeHTUYHOCTb. PpakTan He NOBTOPSIET CTPYKTYPY B
TOYHOCTU, HO OH BCE XK€ COAEPXWT M OTpaxaeT BCe Lenoe, kak u ronorpamma. Mockonbky BceneHHasi - aTo ckopee
dpaktan, 4em ronorpamMmma, oHa AOMyCcKaeT TBOPYECTBO M M300peTeHus. CpaBHMBas pasHble PbIHKM U BPEMEHHbIE UH-
TepBarnbl, Mbl Habngaem nx nogodue, Ho npu 6onee geTanbHOM PAaCCMOTPEHUM HAXOAMM B HMX Bce BonbLue pasnuyunii.
CBobopa v kpacoTa, KOTOpbIMU pagyeT Hac Halwa dpakTanbHas BeceneHHas, LapsT n Ha pakTanbHbIX PbiHKaX.

MOCTOSIHHO MEHSIOLLMIACA XapaKkTeP PbIHKOB CO34aeT NPeKpPacHble YCMOBMS Aflsi BCE HOBbIX Y HOBbIX OTKPbLITUNA.
Mpn 3TOM HECKOMbKMX BA30BbIX MPUHLUMMOB B Pa3fMyHbIX KOMOUHALMSAX JOCTATOYHO, YTOObI 3BNekaTb NpubLINb, cnegys
3a OBWKEHUSIMU pbIHKOB. BOT moyeMy Ham HuKorga He HackydaT pbiHKW, U Bcerga HykHO OyaeT elle 4To-To y3HaTb. B
paMkax 6a30BbIX MAapamMeTpPoB M LAHHOW CTPYKTYPbl TONbKO ObLias cxeMa U cTaTucTMKa MOryT ObiTb Npefcka3yembiMu.
MpaBuna urpbl MOrYT MEHSITLCS, @ CAENKN, KOTOPbIE Mbl pellaeM 3akn4ynTb B pamkax 3TW NpaBwsl, Heucdepnaemsl, u
pe3ynbTaT Kaxaon oTAernbHOW CAENKU HEM3BECTEH, bnarogapst YeMy 3Ta urpa NOCTOSIHHO AapuT Ham pagocTb puUcKa U
asapTa.

PE3IOME

B aToi rmaese Mbl paccmoTpenu Hayky o Xaoce ¢ TOYKU 3peHust TOpProenun. Mbl NCKIOYMAN HENMHENHbIE pacye-
Tbl pearMpoBaHusi - MaTteMaTu4eckoe ynpaxHeHvne, HaBogsilee cTpax, M BMECTO 3TOro NMO3HaKOMMUIM Bac B obLwmx vep-
Tax C BblBOAaMU Hawwmx 6onee, 4em NATHaALATUNETHUX UHTEHCUBHbBIX NCCIIE40BaHUIA U OMbITOM NMPUMEHEHUS MPUHLMMOB
Xaoca n MeTodoB MHBECTMPOBAHUSA B TOProBre Ha pbiHKax. B mocrnegylowmx rmaBax Mbl pacCMOTPUM KaxKAaoe U3 MnATv
N3MepeHNiA, KOTOpble Mbl UCMONb3yeM Afs aHanu3a pbIHKOB B Nouckax cTpaTernii BXoAa M BbIXOA4a M HA OCHOBE Hernu-
HENHOW ANHAMUKN U dpaKTanbHOW reoMeTpun.

B cnepytolen rmase Mbl U3y4uM, Kak, UCNOMb3ysa ha3oBoe NpocTpaHcTBO Mexay CTpaHHbIMU ATTpakTopamu,
OTMNbTPOBaTb NOTEHUMANBLHO Gonee peHTabenbHbIE CAENKM OT TeX, KOTOPbIM HE YAanocb BbIATU M3 cUTyauun 6anax-
CMPOBaHNsSi MeXAy aTTpakTopamMu. YTO Bbl AOMKHbI MOHSITb,

YTO Bbl AOJTXHbI MOHATD,
NPEXOAE YEM ABUIATbCA OANDbLUE

K aToMy MOMEHTY Hallero nyTelecTBusl Bbl AOMKHbI OblM NOHATb, YTO NMOAXOZ, KOTOPbIV Bbl cObMpaeTech uc-
nosib30BaThb, HE SIBMSIETCA TAKOBbIM OOMbLUMHCTBA TpeiaepoB. Bbl 4OMKHBI OCO3HATb, YTO HET HU OAHOIO AOCTaTOYHO
3HAYMTENBbHOIO W CUIbHOIO YaCTHOrO N1LA UMM KOMMaHUM, KOTopble MO Bbl KOHTPONMPOBaTb PbIHKM. JTO 3a npeae-
namu BO3MOXHOCTE Jaxe LieHTparnbHbIX 1 MEXAYHapPOAHbIX pe3epBHbIX GaHKOB.

Bam yxe ICHO: YTODbI MOCTOSIHHO BLIMIPLIBATL Ha PbIHKAX, HY)XXHO 3HAaTb WX, a Takke 3HaTb, KAk oHM o6GpabaTbl-
BaloT MoCTynatoLLyto MHdopmaumio. Bala nydwas crpartervst - paccnabutbcsl OTHOCUTENBHO BalLMX COGCTBEHHbLK Lieneit
N TPaTUTb CBOI SHEPruio Ha TO, YTOGblI HACTPOUTLCA Ha BOMHY PbiHKA. Bbl AOMKHBI NOHMMATb, YTO Mbl TOPryEM Ha OCHO-
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BE Hawwmx coBCTBEHHbIX HabopoB ybexaeHun. Ecnv Bbl XoTUTE M3MEHUTbL Balln pe3ynbTaTbl, Hanbonee apekTUBHLIN
cnocob - 3T0 U3MEHUTb BaluM NPeACTaBNEHNsI O pbiHKaxX N 0 MyMpe. Bbl AOMKHBI NOHMMATL, YTO Xaoc AENCTBUTENbHO SIB-
naetcs CBOBOOW, ecnu Bbl AeiCTBYeTE 3a0AHO C HUM, @ He NPOTWB Hero. W, HakoHeL, Bbl JOMKHbLI YCBOWUTb, YTO TH0-
0o B1A opraHmsauuu, no onpeaerneHunto, ABNseTcsl CoNnpoTUBNEHNEM Xaocy.

WUtak, naBante packpoemcsi, paccnabumcs n 6yaem nonydatb yAOBOMNbCTBUE - OT pbiHKa 1 0T BceneHHon. OHM
Onun3Heubl.
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