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BBeaeHue

B3arnsiHyB Ha /110600 rpachmk GupkeBbIX KOTUPOBOK, Bbl NOYTU HaBepHsika 06HapyXuUTe Ha
HEM MHOXECTBO TOYEK MakCMMyma U MUHUMYMa, B KOTOPbIX MOXHO Obi10 Obi 3aKnio4YnTb
HECKOIbKO BECbMa M BeCbMa HENNoxXux caenok. Ecnu ¢ Tako NerkocTblo MOXHO onpefenuThb,
Kakve caenku 6biiu 6b1 NPUBbLINBHBIMKU B IPOW/IOM, TO, HaBepHoe, OOMKEeH CyllecTBoBaTb U
cnocob BbIYMCMUTL, KakMe M3 HUx 6ydym npubbinbHbIMK B 6ydyuiem. ECTb N B MU3MEHEHNSIX LIEH
XOTb Kakas-TO fnoruka, cnocobHas ctatb 6a3on aHanu3a, pUTMUYHOCTE? Unu xe BbIUrpaTtb Ha
BUpKe MOXHO MULLL C NMOMOLLbIO HEBEPOATHO Pa3BUTOW WHTYMUMKU, @ BCE T€ 3aKOHOMEPHOCTMH,
KOTOpble Mbl NOPOW yNaBnvBaeM B LIEHOBbLIX AnarpaMmmax, 3akOHOMEpPHbI U MOCTOSHHLI He 6onee,
YyeMm nponneiBawowme no Heby obnaka, M TOYHO Tak Xe CHOPMUPOBAHbLI €AMHCTBEHHO HaLUUM
BOOOpaxeHmeM? YTo ABMXKET pbiHKOM? Yem oBycnoBneHbl nameHeHus ueH? Kaknm 3akoHam OHu
nogumHaTca? KTo OTBETUT HaMm Ha 3T Bonpocbl? KTo TOnbko He nbiTanca cgenatb 370!
3arnsHute B nobyto 6nbnmoTteky. BnevaTnsiowme 3aronoBKM MHOTOUUCHEHHbIX NUTEPaTypPHbIX
MCTOYHUKOB 0OeLLaloT HaM packpbiTb BCE CeKpeTbl OUPXEeBOW TOProBnv M MpeBpaTUTb ee B
HeuccsKalLWnMA WUCTOYHUK  HemnpepbiBHOro oboraweHus. Kuurm 3tu  npocto  m3obunytot
pa3Hoobpa3HbIMK peuenTaMy YygoAeNCTBEHHbIX CnocoboB oboralleHus U, K COXaneHuto, He
BblAEPXXMBAIOT HUKAKOW KPUTKKW, PABHO Kak M MPOBEPKN BPEMEHEM — 3@ PeAKUM UCKIoYeHneM. B
ckobKax xovy 3amMeTuTb, YTO ecnu Obl YHMBepcanbHbIN Yy4OAENCTBEHHbIA peLenT NpaBuibHOro
noseaeHus Ha Oupxe, 3Ta nereHgapHas ©GecnpowrpbillHas Toprosas cuctema Tuna pora
n306mnma unu sonwebHoW nanoykn B AENCTBMTENLHOCTU CyluecTBoBana, To npoxwuna Obl oHa
coBceM Hepgonro. Korga Kaxabli 3HaeT €OWHCTBEHHO BepHyl cTpaTernio, npourpatb
HEBO3MOXHO — HO 3TO 3HA4UT, YTO HEBO3MOXHO W BbiMrpatb. bupxesas wurpa — 910 urpa ¢
HyneBoOn CyMMOW: OfHa CTOPOHA MNorfy4YaeT B HEW POBHO CTOMbLKO Xe, CKOMbKO TepseT apyras. B
KaXXObli KOHKPETHbLIN MOMEHT BPEMEHU 34eCb eCTb CBOU nobeguteny n nobexaeHHble; Kak aTo
HW nevarnbHO, BCe He MOryT BbiUrpaTb NapTUiO OOHOBPEMEHHO. B aTom u 3akmnovaeTcs Becb
CMbICI U2pbl: pa3HuLa MHEHUI OBUXET PbIHOK.

PasHuua MHeHu aBwKeT pbIHOK. [locTynarowas M3BHE KOHBLIOHKTYpHas MHgopmauuns
00BbeKTMBHA M OfMHAKOBa AN BCEX, HO KaxAdbli BMAUT ee NOo-CBoemy. Tpenaep MOXET
BapbMpoBaTb TakvMe fnapameTpbl aHanNMTUYECKOro npouecca, Kak BpeMeHHble paMKy AaHHbIX U
ncnomnb3yembln MHCTpyMeHTapuin._Kaxabll OeCTBYyeT Tak, Kak CYMTAEeT HYXHbIM: HUKTO He
CTaHeT BCTynaTb B 3apaHee NPOUrpbILLHYI0 COENKY, U HUKTO HE OTKaXXeTCs OT CAESIKWU, KOTOPYHo
cynTaeT npubbinbHON 6e3ycrnoBHO. Ho BCe Mbl Ntoaun, u BCe Mbl Nopor owmbaemcs. Kro-to oguH
BbIrpbiBaeT, MOTOMY YTO MpPOWUrpbiBaeT KTO-TO Apyron. Bce cybbekTbl OMpKeBOro pbiHKa
MOCTOSIHHO B3avMOAENCTBYIOT. B Macce cBoel oHM OpMMPYIOT PbIHOK; B3ATblE MO OTAENBbHOCTH,
HEe MOTyT U3MEHUTb HUYero.

Cam aHanmM3 HeoOxoaum Ons BbIpabOTKM HaUNyudlIero peleHuss O Mokynke nmnbo
npogaxe W Npu3BaH OTBETUTb Ha Bonpoc: "Kak u3snedb npubbinb M3 nctopun?'. CylecTeyeT
HECKOSbKO NoAX0O0B K peLleHnto 3Ton npobnembl — Hanpumep, OavH U3 HUX, paspaboTaHHbIN
Malkiel n HasbiBaeMbln "Teopuenn Xaoca', yTBepxaaeT, YTO OHa HepaspellMa B npuHUmne.
HecmoTpsa Ha 9To, Kaxabli U3 Hac (Bkrovas nocneposatenen Malkiel) exxenHeBHO nblTaeTcs
ONPOBEPrHYTbL €ro Teopwuto, MOCTYNUPYIOLLYIO_ XaOTUYHOCTb U COBEPLUEHHYI Cry4alHOCTb
konebaHui KOTUPOBOK U1, KaK creacTBUe, UX HenpeacKasyemocTb.
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Y MEeHs1 kKaK aHanuTuKa O4eBNOHOCTb konebaTternbHOM (BOSTHOBOW) NPUPOAbI PbiHKa akLuii
COMHEHWI He Bbi3biBaeT. [1oaToMy B AaHHOM paboTe NpoBefeHO CpaBHUTENbHOE UccnenoBaHme
OBYX accouuMaTMBHbIX, CUUTAKOWMXCA MOMAPHO MNPOTUBOMOMOXHBLIMA  MOOXOAO0B  TaKuX
BblAAIOLLMXCH UCcnegoBaTenen B paccMaTpmsaemon obnactu, kak , J. M. Hurst n Ralph N. Elliott,
WUCKpPEHHEe BepuBWWX B TO, 4YTO Oydywee — BCero nNulb MPOSOIPKEHWE NPOLUNOro U,
crnegoBartenbHo, MOXeT OblTb Npeacka3aHo.

J. M. Hurst npuHagnexuT asTopcTBO TEOPUN LINKIOB: LiIeHOBas MOAerb paccMmaTpuBaeTcs
KaK UUKInn4yeckaa 3akOHOMEPHOCTb, a npucyLline en nHepumarnbHble 3NeMeHTbl ABHO OT/IMYaloT
peanbHOe noBeneHue pblHKa OT  XaOoTU4eCKOro (COBepLLIeHHO cnyqaﬁHoro). Onpe,u,eneHwe
COCTaBNALLWNX KOMMOHEHTOB LUWKIa — COoYeTaHWUA [r1pocmbix GOJ'IHOO5,Da3HbIX konebaHuli —
no3BosideT no KpaVIHeIZ Mepe Ka4deCTBeHHO COOTHeCTnh ux C BpeMeHHOVI OCbl0O M
MHEpUManbHOCTbIO NoBeaeHNA, UMMaHEHTHON CUCTEME B3aMMOOTHOLLEHNN "yernoBeK-pbIHOK".

C ppyron ctopoHbl, Ralph N. Elliott oTpuuan ¢akT UMKIMYHOCTU pbiHKA M OCHOBbIBAr
CBOW MOAXOA K aHanu3y Ha Knaccuduvkaumm muros 80J1H, BbIUNEHEHHbIX U3 00LLen macchbl nyTemM
amnupuyeckuMm. WMHdopmaunoHHon 6asor  emy  ChyXunu  rpaduyeckn npeacraBeHHble
CTaTUCTUYECKME OaHHble O OMPXKEBbLIX KOTUPOBKAx M MX M3MEHEHUsAX 3a uenbii psg net. Ota
"nocrnenoBaTefnibHOCTb BEKTOPOB MIHOBEHHbIX M3MEHEHUI (LeH)" (B MOel TEPMUHONOIMN) nmeeT
ocoboe 3HayeHue, MNOTOMY YTO MHOTME U3 HUX TUMUYHBLI ANS  peancHon Gupxesow
aencteutenbHocTM. OHM TakkKe KayeCTBEHHO XapaKTepusyrT WHepuManbHOCTb MOBeaEeHUS
CUCTEMbI "4eroBeK-pbIHOK".

OcHoBHOM I'IpI/NI/IHOVI rny60|<|/|x paSHOFJ'IaCI/IVI Mexay nocnegoBarendaMmn OByX 3TUX
Teopw7| ABIAETCA BONPOC O UMKITMYHOCTU PbIHKA. PeByJ'IbTaTbI HEKOTOPbIX MOUX I/ICCJ'Ie,CI,OBaHI/IVI B
,El,aHHOl7I 0611acT1 NO3BOMAT B 3HAYUTENBHOW CTENEHU CHSIMb 3MO KaxKyuw,eecsd ripomusope4due ¢
rnosecmku OHsl. ,El,eno B TOM, 4YTO B CaMO CJ10BO "LJ,I/IKJ'IVI‘-IHOCTb", TaK 4acTto yr|0Tpe6n$|eM0e npu
paccyxgeHusix o yHOamMeHTanbHbIX CBOMCTBAX pblHKA LEHHbIX Oymar, MnoneMmsnpyroLmmMmm
CTOpPOHaMM  3a4acTyld BKMagblBaeTCs COBEPLUEHHO HeonpegeneHHblh cMmbici.  To4Hoe
onpepneneHne, 6e3 KOTOpPOro BCHA [AWUCKyCCUS TepsieT MNOoYBY Mo4  Horamu, hakTU4ecku
oTcyTcTBYeT. BO3MOXHO, MPOTUBHUKM NPOCTO FOBOPSAT O pasHbIX Bewax 1 NO3TOMY He NOHMMAaIoT
Apyr apyra?

WNTak, Heobxoammo onpeaennTbCsi C TEPMUHONOMMEN U YCTPaHUTL BCE HETOYHOCTM pas U
HaBcerga. LMKnNuuHbIM HasbiBalOT ABMEHWEe, perynsapHoO MOBTOPSAOLWEECS 4Yepes3 CTporo
onpeaerneHHble NPOMEXYTKM BpeMeHu (nepuodbl umkna). B okpyxatowem Hac Mupe npuMepos
Taknx SIBMEHUN BENWKOe MHOXEeCTBO. B kayecTBe u3M4eCKUX MPUMEPOB MOXHO MPUBECTU
KonebaHunsi MasiTHMKA, B Ka4eCcTBe coumanbHbiX — NOABEPXKEHHOCTb BCeX BE3 NCKMYEeHUs Noaen
CYTOYHbIM, CE30HHbLIM, TOOUYHBIM U T.4. Nepenagam akTMBHOCTU. Bce aTm mpouecchl JOCTaToOuHO
APKO BbIPAXXEHbl U LUMPOKO W3BECTHbl. Ha pbiHKE LEHHbIX Bymar perynspHOCTb LMKINYECKMX
N3MEHEHW NPOSIBMSETCH HE CTOfMb SIBHO M 3aBUCUT OT JIMKBUOHOCTM KOHKPETHOIO pbIHKA, HO 3TO
He npuymHa Ang Toro, 4tobbl oTpuuatb cam hakT ee cyllecTBoBaHusa. Ecnu nposectn 6ornee
rnybokun aHanmM3 Ha OCHOBE KOMMbITEPHOrO MOAENUPOBAHUSA, MOXHO OOHapyxuTb BCe
BO3pPaCTaloLLyl0 LUMKIMYHOCTb. A 3TO BXOOUT B NPOTMBOpPEYME C Teopuen xaoca, KoTopas
onpenensieT LEHOBble OBMXEHUS Kak COBEPLUEHHO CryyalHble COObITUSl, pe3Ko npepbiBaeMble
rnobanbHbIMU U3MEHEHUSIMU B MPOTMBOMONOXHOM NpeabigyliemMy HanpasnexHuun. B npuHumne
TEOPUI0 3TY MOXHO Aaxe MNPUMEHATb MpakTUYeckn — Anst paboTbl C HENUKBUAHBIMU PbIHKaMW,
XapaKTepusyLMMNCs HyneBon LMKITMYHOCTBIO.

Bbliwe mbl roBopwusiin o Tom, 41O annvot npoBeJs1 O4eHb BaXXHYH U TPYQOEMKYH pa60Ty no

BbISIBNIEHNIO OCHOBHbIX ((PyHAaMeHTasnbHbIX) TUNOB BOMH. Ha puc.l cxemaTnyeckn nsobpaxeHa
6asoBasi 5-3 BoNHOBas CTpyKTypa JnnmorTa.
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Puc. 1. CxemaTtuyeckoe nsobpakeHne OCHOBHOM 5-3 BOMHOBOW CTPYKTYpbl JnnuvoTta B
nopsigke Bo3pacTtaHus getanusaumm (YMeHbLUIEHUS CXEMAaTUYHOCTH).

Ota 6GasucHas nocnefoBaTeNbHOCTb  MIHOBEHHbIX — M3MEHEHMIW  xapaktepuayeT
HanpaBfEeHHOCTb PbIHKA U MOXET OblTb BblAeNeHa U3 O4YEBUAHBLIX MOMEX, COMPOBOXAAKLLUMX
KaxObli aHanu3. NIHTepecHast N BaxkHasd 0COBEHHOCTb AaHHOW CTPYKTYpbl 3aKMYaeTcs B TOM,
YTO B Hen HabniogaeTcs OTYETNMBas TEHAEHUUS K CaMOMOBTOPEHWIO, MPUYEM HE TONbKO BO
BPEMEHN, HO N B MPOCTPaHCTBE — B npegernax camon cebd. MNoatomy 3nnmoT u Hassan ee
dpakTaneHon ("KycouyHon") mogernbto. MHorga, 0cobeHHO Ha TPEHAOBLIX pbIHKaX, CTPYKTypa aTa
ACHO pasnuumMMa. Ha HeTpeHOoBbLIX e pblHKaX, Korga KOTMPOBKWM konebnwotcs B
HeonpeaeneHHOM HanpaBfeHuu, OHa MOXET OblTb CMeLleHa (UCKaXeHa), U NopsaoK BosH (5-3)
HapyLlaeTcs. HTY3MacTbl NPOCTOrO LIMKINYECKOro ABVXKEHUS 3as1BMSIOT, YTO B UX aHanu3e Takux
"CKa4KOB MPUMEHNMOCTU" HET U YXKe NO3TOMY UX Teopus nydwe. Ha camom fene Teopus LMKNOB
MOXEeT OOBSCHUTL Aarneko He BCe ABWXKEHUS LieH — KaK TOSbKO YTO YNoMuHanoch, nobon aHanms
BCe, He yKrablBatoLleecs B OCHOBOMOMaralLyo TEOPUIO, CNUCLIBAET Ha "NnoMexn” (LWymbl) 1 B
3TOM MNIiaHe Bcerga rpelimT HEKOTOPOW HEMOMHOTON. ANNNOTY B 3HAYUTENBHOM CTEMNEHN Y4ANOCh
YCTPaHUTb 3TOT HEOCTATOK: OH NPEASIoXKUI HE CMUCBIBATb HEOOBACHMMOE KakK HECYLLIECTBEHHOE,
a, HanpoTuB, yYyumbi8amb TaK HasbiBaeMble "WyMbl" NPU aHanM3e B Ka4yecCTBE OpraHU4ecku
NPUCYLLMX PbIHKY OcobOeHHocTen. Pa3symeeTcsi, TakoM MEeTOon YCINOXHAET caM aHanuTUYeCKui
npouecc, Tak Kak MHUMUMUPYEeT npuMeHeHne K dyHOameHTanbHoW 5-3 BOMHOBOW CTPYKType
MHOFOYUCIEHHbIX MPaBUI U PYKOBOACTB (Takke HOCALMX MMS QnnuvoTa).
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MprHUMNUanbHble pPacxoXaeHus Mexay nosvumsamn Byx obcyxaaembix 'narepen” (s
HasblBald WX LMKNNCTaMM U 3NNMOTOBLAMWM COOTBETCTBEHHO) OCHOBBLIBAKOTCA Ha ele OA4HOM
3HAYUTENBHOM OTKPbITUM OnnuoTa: ero 5-3 BOMHOBbIE CTPYKTYPbl, TaKk 4YacTo BCTpevaeMble B
peanbHOW OEeNCTBUTENBHOCTM, UMEKT TECHYH BHYTPEHHIOK CBSA3b C MOCNEeAoBaTENbHOCTBIO
®uboHayun (cmoTpuTe npunoxenue). MNocnegoBaTenbHOCTb 3Ta ObiNa OTKPbITA KaK YaCTHbIN
cry4ya ogHOro u3 rrnobanbHbiX 3akOHOB MNPUPOAbl, MU OOHUM U3 [MaBHEWALINX CBOWCTB €e
SBNSieTCA  CyllecTBOBaHWe koaghgpuyueHmog @uboHayyu — YUCMNOBbLIX COOTHOLLEHUN,
Ype3BblHYaMHO LUMPOKO pPacnpoOCTPaHEHHbIX He TOMbKO B Mpupode, HO M B couuanbHbIX
B3aumogencTeusax. B yacTHocTu, 30/10moe cedyeHue npepctaBnseT cobol HUYTO MHOoe, Kak
KoadppmumeHT PrnbdoHauum. NnncTpaumio e CBA3N 3TOM NOCNeaoBaTeNbHOCTU C ppakTanbHOM
mMogenbsto AnnuoTa Bel MmoxeTe yBuaeTb Ha puc.2.

Yucna ®uboHavy4yu B aHanuse dnnumoTa
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Puc.2. OpHa 13 aBTOPCKMX MWHTepnpetauun UnmcTpaumm  CBSA3W  Mexay
nocrnegoBaTenbHOCTblo  ®nboHayum M KOMMNOHeHTamy pakTanbHOW Mogenu JnnuoTta.
O6paTtute BHMMaHWe Ha TO, 4YTO BOMHA AaHHOW CTEMEeHW COOTBETCTBYET YETHOMY 4ucny
®uboHayum 1 COCTOUT M3 UMMYNbCa M KOPPEKUMU, KOTOPbIM COMOCTAaBASOTCA 2 MpeablayLmnx
HeYeTHbIX YneHa nocrnegoBaTenbHOCTH.

lMepen TeM kak NpPOOOMKUTb, HEOOXOoOMMO [aTb TOYHOE oOnpeferieHne TEePMUHOB,
KoTopble OyayT wucnonb3oBaTbCA B AanbHenwem. Jlioboe  uuknvyeckoe — siBNeHue
XapakTepusyeTcs NepuofoM, 4acToTon M amnnuMTygon. Yacmoma npencrtaBnseT cobon vmcno
UMKIOB B eOuHWLY BpeMeHW; rnepuodoMm SABRSETCs BenuuMHa en obpartHasa (Bpems OOHOro
NOMHOMo UMkNa), a amnaumyda onucbiBaeT pasmax konebaHun. BaxxHO oTMeTUTb, 4YTO repuod
UuKNa ormKkeH ObiTb BEMNMWYMHOW CTPOro MOCTOAHHOM — NGO Mbl HE MMeeM MnpaBa Ha3biBaTb
AIBMeHve unknuyeckum. B atom cMbicne Teopust Onnmota He paboTaeT C unMknamu, Tak Kak 34ecb
KaXKON BOSMHE MPUNUCLIBAKOTCA YHUKarnbHbIe CBOMNCTBA, HE OTHOCSALLMECS HU K HanpasneHuio ee,
HW KO BpemMeHu (BpemeHHou ocu). Cama cyTb (ppakTanbHOM MpUMpOAbl OCHOBOMOMaratoLlemn
mMogenn BooOWle W BCEX €e COCTaBMnsAlWMUX B 4YacTHOCTM TpebyeT MHOUBMAOYarbHON
WHTEepNpeTaunm Kaxgon KOHKPETHOW BOJIHbI MO OTHOLLEHUIO KO BCEM OCTallbHbIM. 3TO — OCHOBBI
NPOBOAMMOM Ha AaHHOM TeopeTuyeckoM 6asnce aHanUTUYECKon paboTbl.

VIMEHHO MO3TOMYy 3NNUTOBLBI OMNEPUPYIOT He nepuogamu, a Yactotamum BorH. K
YacToTaM e OTHOCHATCA BCe MPUMEHsieMble B Teopumn CooTHoLeHns druboHavum n BoobLue gce
npoussogumble pacyetbl. Kctatu, obpatunu nu Bbl BHUMaHWE Ha TO, YTO BOMHbI AnnuoTta B
OENCTBUTENbHOCTN  SABNAIOTCA  110/1y8ofHamMu  (OHW  OfHoHanpasreHbl)? OQHO K3 MHOIMMX
HEeOObIYHbIX M OYEHb MOMe3HbIX CBOMCTB nocnegosaTenbHOCTM PruboHauun 3aknioyaeTcs B TOM,
YTO ONA WX MPaKTUYECKOro MPUMEHEHUS K Teopuu InnMoTa COBEPLUEHHO HEBaXHO, LenbiMu
BOSTHAMU OMepupoBaThb UMK e NonoBUHaMm ux.
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B Teopum OSnnuota BBOOUTCHA MNOHATWE HyMepauuu 60sH. 30eCb VMEKTCd B Buay
yncnosble 0603HaYEeHUS BEKTOPHbIX COCTaBnAwWMX modenu. Ha puc.3 dpakrtanbHas mogenb
n3obpaxeHa yxe B "MPOHYMEPOBAHHOM" BUAOE: KaXOOW BOMHE OnpeaeneHHon CcTeneHu B
npegenax gaHHOW AeTanu3auuu cornocTaBreHbl COOTBETCTBYHOLME YMCa NOCNeaoBaTeNbHOCTHU
®dunboHavuun. Takaa moaenb HasblBaeTCHA BOSTHOBOW anarpammoin lNpedtepa.

®pakTtanbHaa moaerns A nnvoTta

source: Elfiott Wave Principle

2

B
4
144

@ 197271500 Fobed . Prechier

PucyHok 3

Puc. 3. BonHoBas guarpamma [MNpe4dtepa Ons HECKONbKMX CTEMEHel BofH JnnuoTta c
Hymepaumen no GnboHavuw.

FAPMOHMA N TAPMOHNYHOCTb

HecmoTpsa Ha To 4TO COOTHOLLEHUss OMBOHAYUM Ypes3BblYalHO pPacrnpoCTpaHeHbl Kak B
npupode, Tak U B pa3HooGpasHbIX BMOax 4YerioBevyeckoll OesATernbHOCTM, LMKIUCTBI (a Takke
(P13MKM 1 MHXKEHepbl) OTMEYAlOT LUMPOKMI apean AeNCTBUS 1 HEKOTOPbIX APYMMX COOTHOLLEHWIA 1
3aKoHoB. Heobxoaumo 0o6GaBnTb, YTO HUKTO C HUMK U HE CMIOPUT Mo 3ToMy noBody. B yacTtHocTy,
CYLLEeCTBYIOT (M3MYecKkMe Cunbl, MpuBoAsLIME cucTeMy B KonebaTernbHoe (UMKNMYeckoe)
ABWKEHMe Bpode koneGaHui MasiTHUKa. B yacTHocTu ke, korga 3Heprusi O4HOM CUCTEMbI
coobLuaeTcs ApYroi, CUCTEMbl 3TW MOTYT BOMTU B PE30HAHC: NpW MPOMNOpUMOHAribHOCTM YacToT
BO3HUKAIOT rapMoHuyeckne konebaHusa. Jllogy TOYHO Tak e CKMOHHbI K 3MOLMOHamNbHbIM
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konebaHunsM, KOTOpble ABMAITCH ABWXKYLUMMW CUaMu MX AENCTBUMIN U MHULMUPYIOT aKTUBHOCTb
CTOPOHHMX CWM: Mbl 0OAQyMbIBaeM MOCTyNawLWy W3BHE WHGOPMaUMIO U OnpeaeneHHbIM
obpas3oMm pearmpyem Ha Hee, a Haluv OeWCTBUS, B CBOK OYepefb, Bbl3blBalOT MOCMEACTBUS,
MHorga npefckasyemble 3apaHee. [lopasmbiCnuTe Hag CroBOM "rapMOHMS, rapMOHUYHOCTL" —
€ro MOXHO onpefenuTb Kak '"copasMepHOCTb YacTel, ChusHMe pPasfuyHbIX KOMMOHEHTOB
CMCTEMbl B eAuHOEe Leroe" M Kak "HeyTto, OTMEYEHHOe COrnmacoBaHHOCTbIO MOOYXAEHMS |
devicteug”. Jlioau, B3aTble NO OTAENbHOCTW, NOABMACTHbI BMSIHUIO TOMMbl — Kak M Yy BCEX
BbICOKOOPraHM30BaHHbIX >XMBOTHbLIX, Y Hac OYeHb CWUMbHO Pa3BUT CTadHbIM WHCTWHKT. Tosna
OencTByeT CUMHXPOHHO, KakK eduHbI couunarnbHbld  OpraHusm. [apMOHWYHbLIE OTHOLUEHUS
OTNMYaTCA COrMacoBaHHOCTLIO, U YACTOTbl FAPMOHUYHbLIX MPOLECCOB N ABMEHWUA HaxoOaTcs B
LenoYncneHHOM OTHOLLEeHUN Apyr K Apyry. [NpuMepoM cuHXpoHU3Upo8aHOU C BHELLUHEN cpeaoun
CUCTEMbI  MOXET CNYXUTb YerioBe4yeckoe YXO — WHCTPYMEHT [And  yrnaBnuBaHUMA WU
npeobpa3oBaHnsi 3BYKOBLIX KONIEBaHU B "XMMUYECKYHD" MHAPOPMALNIO NS PeLEeNTOPHbIX KIETOK,
onocpeaylowmnx BbICLIYIO HEPBHYK OeATenbHOCTb. [IpyMepoB MOXHO MpUMBECTUM Benukoe
MHOXECTBO — M UMEILWMX OTHOWEHMEe K pbiHKaM B TOM 4ucne (4TO yxe camo no cebe
nHTepecHo). Ctapble adopuambl "TpeHg — Baw gpyr", "He cnopbTe C pbiHKOM" SABASIOT cobon
NpOCTOE KayeCTBEHHOE onpefeneHne OCHOBHLIX NPUHUMNOB (DYHKLUMOHUPOBAHUSA B rapMOHUM
nmMbo B KOHGIUKTE C TEKYLLUMUN OBMXKYLLUMMUCS CUaMU CUCTEMBI.

VIMEHHO pasMbILLNIEHNST O NPOMACTU, Pasgensiowen UMKIMCTOB 1 3NNIMOTOBLEB, SBUITUCH
OTMNpaBHOM TOYKOW HacTosLLero wuccregoBaHusa. Begb ecnu Tonbko JonyctuTtb, 4To oba
paccmaTpvMBaeMblX MOAXOA4a K aHanm3y OMpXeBOW cuTyauuu WMMeEKT Nog cobon pasymHyio
OCHOBY M AalT 060CHOBaHHbIE pe3ynbTaThl, TOrga, No BCEN BEPOSATHOCTU, MOXHO OOMYCTUTb U
TO, YTO OHU HE TaK Y M B3aVMOMCKITHOHaKOLLM, KaK 3T0 kaxkeTcd. (Cexun B3rnsaa Ha npobnemy ¢
HOBOW HEOXWOAHHOW CTOPOHbI 3a4acTytd nomoraeT paspewntb ee). Ecnm 31O 3aknoyeHne
BEPHO, TO MNOSBNSAETCH BO3MOXHOCTb COBMECTHOW paboTbl ABYX HaLMX KOHMIIUKTYOLMX
avcumnnuH B ByaywieM 1 ynydlweHus Kakgow M3 HUX MNyTeM MWHTerpaumm OTTOYEHHbIX
aHannTn4eCKnx NHCTPYMEHTOB, NPUMEHAEMbIX B obeunx.

3agada Mos coCcTOUT B AEMOHCTpaLun cBs3n mexagy Teopusamu. OcBellaemblli 30echb
npoLecc ee BbIMOMHEHNS Obl1 HAPOYHO YMPOLLEH C MOMOLLBLI UCMONb30BaHUSA MPOLOITKEHNS
Moel npeabiayLet paboTbl N0 CO3AaHNI0 YCI08HbLIX UEeHHbIX ByMae, ONMCaHHOWM B NpeablayLumx
HOMepax >XypHana (MeTo KOMMbTEPHOrO MOAENUPOBaHMS). B 4MCcnoO MOMX OCHOBHbIX
aHanMTUYECKNX MHCTPYMEHTOB TakkKe BOLUMM TakMe nporpaMMHble MpoAykThl, kak MetaStock
v.6.5.2 n WinWaves32 o1 "Equis International" u "International Trading" cooTBETCTBEHHO.

®PAKTAABHAY MOZIEAb OAAHOTA

CHavana HeOOXO4MMO HaWTW Takoe coyYeTaHue CUHYCOMAAnbHbIX KPUBLIX, C MOMOLLbIO
KOTOPOro MOXHO MONyYnUTb naeanbHyto opakTanbHyl0 MOLENb — OCHOBHYIO, UCXOAHYO CTPYKTYPY
Knaccuyeckoro aHanuaa no dnnmoty (cmotpute puc.l). Cuntar HeoOXooMMbIM yaepXaTbCcsa OT
UCKyLWEHNs (YCTOATb nepen UCKyLIEeHNEM) HavyaTb C JIMHEMHbIX KOMMOHEHTOB BEKTOpA: MpocTas
CXOXeCTb C OPUIMHaNoM HUYero He dacT B nraHe obOCHOBaHMS Kak CamMoro opurMHana, Tak u
MOZENN ero OTHOCUTENBHO X MPUMEHMMOCTU K peanbHOW BupxxeBor cntyaummn. 910 pas3pyLumnno
Obl BCe MOM MnaHbl — Bedb LeNb UCCregoBaHUs 3akrnoyaeTcss B OOHapyXXeHUU C853U Mexay
TeopMsiMM BOSH ONnnoTa v LIMKIOB.

B cBoen npeabiaylien paboTte 1 NpoAeMOHCTPUPOBaAJ, Kak COMeTaHNe HEeCKONbKUX
CUMHycoumpaanbHbIX KPUBbIX MOXET MNOopoAUTb CcaMble npuyyanuBble (POPMbl BOJH;
MaTepuarnioMm Ansi Hee MOCHYXWIM AaHHble O pbiHKe LeHHbIX 6ymar komnaHum "Alaska
Airlines" , a KONIM4YECTBO CMHYcouA, UCNOJIb3OBaBLUNXCS AN MOAENTMPOBAHUA, PaBHANOCH
TpeM. [10/KHO ObITb, 3TO U eCTb TO MMHMMAarbHOEe KONMYeCTBO, C KOTOPOro MOXXHO Ha4vaTb
npouecc rMoucKa KOMMNOHEHTOB wuaeanu3supoBaHHou dppakTanbHon mopgenu. Ha
crnegyloweM pUCcyHKe nokasaHa OCHOBHas LiMKIIMYecKasi cocTaBhsilowas gaHHOWn mogenum —
6a3nca moero uccrnefoBaHus (NIMHeWHble rpacuku UCNONb3YHOTCA UCKNIOYUTENbLHO ANA
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npocToTbl). 3a aKCMOMY TMpPUHATA uUcYepnbiBawWaAa WMHPOPMATUBHOCTb U BMOJIHe
AOoCTaToO4yHasA 3HAaYMMOCTb AN Lerneil AaHHOro UccrefoBaHUA CBedeHUA O LeHax Ha
MOMEHT 3aKpbITUs 6upxn. McxogHble cuHycoupanbHble KOMMOHEHTbI NpeAcTaBleHbl B
JNIeBOM HWXXHEeM vacTu Kaxgoro rpacduka. Ux amnnuTyabl, 4acToTbl U pa3bl COOTBETCTBYHOT
aHanornyHbIM 3Ha4YeHUsM pe3ynbTUPYIOLWMX BOJSH, NOKa3aHHbIX B BEPXHEN 4acTu.
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Puc.4. BasucHble cuHycouparnbHble KpWBbIE —  LIMKIWYECKUE  KOMMOHEHTbI,
MoenupytLlme CTpyKTypy 3nnvoTa. Mcnonb3oBaHne InWHENHbIX rpacdumkoB 0BYCroBrneHo
NPYMEHEHNEM AaHHBIX O KOTUPOBKAX HAa MOMEHT 3aKpbITUS GUPXKN.

Ha yameneHue ObICTpO A Hawen BepHoe codeTaHue cuHycoup. Okasanocb, YTO Anis
nony4vyeHnss yHaameHTansHom 5-3 BOMHOBOW CTPYKTYpbl AnnuvoTta TpebyloTcs BCEro nuwib aBe
"umknongpl" € HynesBbiM caBuUrom no dase, nepuoabl KOTOPbIX COOTHOCATCA Kak 4:1, a
amMnnuTyabl — Kak 2:1. 3T KpyBble NpeacTaBneHbl Ha puc.5.
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Puc.5. OcHoBononaratowasa cTpyktypa Teopuu 3nnuota, coctosilas n3 8 sornH (5 B
HanpaBneHun TpeHaa u 3 NpoTUB) oOpasoBaHa BCEro NuLb ABYMS CUHYCOMAAMM C NOCTOSIHHBIMM
nepuogamm, 4acToTbl KOTOpPbIX HaxodaTcs B OTHoweHuu 4:1, a amnnutygbl — 2:1, caBur ¢as
OTCYTCTBYET.

B pononHeHne K paccMOTpeHHbIM Moenb 3nnuvoTa obragaet v ApYrMMU BaXXHbIMU
ceoncTBamu. Bo-nepBbIX, OHa (ppakTanbHa: onpefeneHHoe KONM4ecTBO OLHOPOAHbLIX BOJSH
obpasyeT cTeneHb, onpeaeneHHoe KONMMYeCcTBO BOSH 3TOM CTeneHn obpasyeT Gonee BbICOKYH
cTeneHb W T.4., Npu4eM opmMbI BOMH CBSA3aHbl OTHOLUEHWEM_Nogobus: OoHM 6GecKOHEeYHo
MOBTOPSIIOTCA B MPOCTPAHCTBEHHOM OTHOLUEHUW, pasnMyasicb nvwb MaclTabom. BTopas
NHTEepecHasi 0CODEHHOCTb 3aKryaeTcsa B TOM, YTO TPeTbsA BOJSIHA MMMynbca (HanpaBneHue
TpeHaa Bo3pacTatoLlee) NpeBbIAET MO ANMHE ero NepByo UK NATYH KOMMOHEHTY.

3aunHTepecoBaBLLIEMYCSl YnTaTento 9 nocosetoBan Obl 3amtv B MHCTUTYT um. P. H.
Onnwuota. Takoro konmM4yecTsa nuTepaTypbl MO TeOpuM BONH Bbl He HavigeTe Hurge. Bel cmoxeTte
He MPOCTO MOBEPXHOCTHO O3HAKOMUTBCS C 3TON TEOPMEW, HO W Yy3HaeTe, KaK MpaKTUYecKu
NPUMEHSTbL €€ B pearbHbiX BMpXxeBbIX onepaunsax. B yacTHocTH, kpaTkuii BBoAHbIN Kypc (101) n
ncyepnbiBarowmn getanbHoeii (201) MmoryT npontn onepaTuBHO (M 6ecnnaTHO) BCe XenatoLime.

Tem e, KTO 3HaKOM C Teopuen Annuota He MOHACHbILLKE U YXXe UCMNOoNb3yeT ee Ans
CBOEN NOBCEOHEBHOW OMPXEBOWN OEATENBHOCTU, OOMKHO ObiTb M3BECTHO U TO, YTO Nyylle BCEro
OHa "paboTaeT" Ha TpeHOoBbIX pbiHKax. [laBanTe BMecTe pa3bepemcs, Tak N1 3T0 — U ecnu a,
TO noyemy. BepHemcst BHOBb K puc.5. Ha nepBbiit B3rnsg MOXET nokasaTbCs, YTO n3obpaxeHHas
Ha HeM CTpyKTypa OTpaxaeT nuwb PocT Nnbo nageHne KOTUPOBOK. OOHaKo CTOUT TOSbKO
BCMOMHUTbL O MPUHUMNAX ee MoCTPoeHus (6eCKOHEeYHO MOBTOPSIOLWMIACA B MPOCTPAHCTBEHHOM
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OTHOLLEHMM TUNax), Kak CTaHET SICHbIM TOT hakT, YTo rpacpmk B 4ENCTBUTENBHOCTU JTULLEH KaKOW-
nnbo HanpaBneHHOCTU: OOCTaTOYHO CUIbHbIE KONMebaHWsi He UMEKT HWKaKoW onpeneneHHon
TeHaeHuun. Takum 06pa30M, MOXHO 3aKIo4nTb, YTO TEOpPUA NMOoKa3biBaeT OOMHAKOBO Xopolwline
pe3ynbTaTbl Ha BCeX TUMNax pPbIHKOB, 1 HA HETPEHOO0BbIX B TOM 4YUCIE.

M3 cpoenaHHoro Hamy TONbKO YTO HabMoOeHWs HenocpedCTBEHHO BbiTEKaeT
HeobXxoaMMOCTb BBeEHUS elle O[HOV COCTaBMALLENA: AONTOCPOYHOro NIMHENHOTO KOMMOHEHTA,
oTpakaloLero B NepBoM NPUBIIKEHUM rNoGanbHyl0 HanpaBneHHOCTb TpeHaa. [MonyyYeHHbIi
pesynbTaT UNCTPUPOBaH Ha puc.6.
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Puc. 6. Mogenb TpeHOOBOro pbiHKA MOMyvaeTcs Mpu MOMOLUM MocrneaoBaTenbHOro
CIOXXEHUS CUMHTETMYECKUX CUHYcOMAamnbHbIX BOMH, W300paKeHHbIX Ha puc.5, C HaKMOHHOMN
NpsSIMOiA, OTpaXkatoLLiei B NepBoM NPUONMKEHUM HanpaBrneHue TpeHaa.

UTak, K HacTosLeMYy MOMEHTY HaMm yaanocb CUHTE3NPOBAaTbL NOCNEAOBATENbHOCTL BOMH
Onnuota. Okasanocb, 4YTo AnA co3daHns dyHAaMeHTanbHoro dpakrana AOCTaTOYHO CIOXUTb
BCEro Nub ABE FAapMOHWYHbIE, CUHXPOHHbIE W MPOMOPUMOHAanbHble CUHycouabl (2 uUMKNa).
HanpaBneHve [ONrocpoyHoro TpeHda, akTuyeckn npeacTaBnswowero cobon CTPyKTypy
OnnuoTta 6ornee BbICOKOW CTEMNEHW, B MEPBOM NPUBNMKEHUN MOAENVUPYETCS HAKMOHHOW NPSMON.
Ha puc.6 nsobpaxeH cnyvan pocma KOTUPOBOK. O4eBNOHO, YTO B MPOTUBOMOSIOXHOW CUTYyaLmmn
3HaK yrrna HakrnoHa 3ToW "naeannsavpoBaHHOW CYyMMbl OOMrOCPOYHbLIX KOMMOHEHTOB" OOSMKEH
ObITb M3MEHEH Ha MPOTUBOMOMOXHbLIM — ONA Cry4Yas WX MOHUWXEHUs CylecTByeT CUMMEeTpUS
OTHOCUTESNBHO OCU X. JTa CUTyaums npeacraBneHa Ha puc. 7.
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Puc. 7. Cny4ai NOHWXEHUS KOTUPOBOK: 3HAK yrna HaknoHa npsMown, npeacTtaBnstolen
cobon naeanmanpoBaHHY CyMMY OONTOCPOYHbLIX KOMMOHEHTOB, U3MEHEH Ha NPOTUBOMOJOXKHbIN.

MPOBNEMA TOYKN MAKCUMYMA

{{lMpnmevaHne pepakTopa: BblOENEHHbIE XUPHbLIM/MOAYEPKHYTbIE OYKBEHHO-
undpoBble 0603HaAYEHMS PUCYHKOB crieayowero naparpadga n obosHayeHus,
nucnonb3yemble B 3arofioBKe puc.8, He BMNMCbIBAOTCSA B OOLLYHO HymMepauumio
cratbM. [Ona COOTBETCTBMS C HeW HeobxogMmo npubaenaTb HOMb nepea

Lmcpoit.}}

CtpykTypa AnnuoTta dpakrtanbHa — BofHa Nobov cTeneHn MMeeT OoguHaKoByo hopMmy.
C nomoLibio ABYX CUHYycOMO MOXHO MOLENVMPOBaTh HeHarnpaBrieHHble BOSHbl, C MOMOLLbO
HaKMNOHHOM NPSIMOM MOXHO caernaTb UX OgHOHarnpaBneHHbIMU, HO AN OTpaXeHus pakTansHon
npvpoabl MOAENWN 3TOrO HEAOCTATOYHO. Bbille Mbl roBOpUnM O TOM, YTO MOPSAOK CRedoBaHWs
CTPYKTYPHbIX COCTaBRsAOWMX TBepA M Hepywum (5-3). MNpuwno Bpems npusHaTb, YTO B 9TOM
npaswure, Kak 1 B Nito6OM Apyrom, eCTb CBOU UCKITHOYEHUS.

Yactb puc.l, obo3HauyeHHass kak 5-A, Obina cneuwanbHO BbIHECEHA B OTAENbHYHO
UNITKCTPaLMIO Ans Toro, Ytobbl NokasaTb, YTO TPeTbs ee YacTb (ppakTan) MMeeT HETUMUYHYHO
Hymepaumto: "5-5" BMecTo 06blyHbIX "5-3". DNnMoT 0ObsCHAN 3TO TeM, YTO_BOSIHA A OaHHOro
dpakTana OBMXKETCS MPOTMB TpeHOa CTeneHblo Bbille. HanpaBneHue ee OBWXKEHUSI MOKasaHO
ctpenkon (ot BonHbl C u Il k Havany sonHbi ).
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Puc.10. BbligeneHHbii oparMeHT npeactaBngeT cobon vactb puc.l — BonHy 5-A. Bel
3aMeTunn, YTO COCTaBMsLWME ee NOABOSHbI NPOHYMEpPOBaHbI Kak "5-5" BMecTo 0bblYHbIX "5-3"?
MmeHHO aTo NpmBOOUT K PacXoXKOEHVUSM LIMKITMCTOB U 3MNMOTOBLEB B LMEPOBbLIX 0603HaYEeHUAX
BOJTH: U3-3a 3TWX 2X BOJIH HyMepauus no 3nnMoTy He COBNaaaeT C LUKITMYECKON N onepexaeT ee
Ha 2.

MpumeHeHne 34-BonHOBOM Hymepaumm (N0 ®PuBOHay4m) BMecTO 32-BOMHOBOW,
NCMONb3yeMOlN B TEOPUM LIMKIOB — €Lle OAHO M3 OCHOBHbIX MpaBun OnnuoTta — 3TO ele oaHa
npobnema And aHanuMTUKa, HO He MNpuWYMHa CcYMTaTb caMy uael OWMBOoYHOW. Croxum C
dyHOamMeHTanbHbIMW CUHYCOMAANbHBIMU KPUBBLIMU, N300paXeHHbIMM Ha puc.5, BONHy GornbLuen
(8 16 pa3) yacTtoTbl — 32-BOMHOBasA CTPYKTypa LUMKIUCTOB nomnyyntcs B pesynbrtate. (OHa
n3obpaxeHa Ha pu1c.9.)

BaxHO OTMETUTb, YTO pa3peLleHne TEOPMEN LMKITOB 3TON 08YXBOMHOBOW aHOMarnmm Hu B
KOeM cnyyae He [ornyckaeT MW3MEHEHUN OpUIrMHamNbHOW CTPYKTYpbl, COCTOAWeEen wu3 08yx
CMHyCcOMA, MOAENVPYHLWMX GasncHyo 5-3 BOMHOBYIO CTPYKTYpYy JMnvoTa MEHbLUEN CTEeneHu:
3HadeHne nwboro umcria DOuboHauyum ABNSIETCA  CyMMOW 08yX Npedbloylimx 4YreHoB
nocrneaoBaTenbHOCTU (CMOTpUTE puc.2).
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Puc.9. CnoxeHne TpeTben rapmMoOHMYECKON CMHycouabl ¢ Boree HU3KoM amnnuTyaon U
BbICOKOW 4acTOTOW C KOMMOHEHTaMu CTPYKTYpbl, MOKa3aHHOW Ha puc.5, MogenvpyeTt UWKn,
cocTosAWwmMn 13 32 BOMH. OTO COOTBETCTBYET MNpaBunam TeopuU LMKIOB M pPacxXoauTcsl C
npasunamMy TeopuKn BOSH: INNNOT YCTAHOBMIT, YTO YMUCIIO KOMMNOHEHTOB AaHHOW MOAENU OOIKHO
paBHATbLCA TpMaUaTh YeTbipeM (34).

O6cyavB NpUYKUHBL, MO KOTOPbIM AMIIMOT M3MEHUN CBOK (byHOaMEHTanbHY0 CTPYKTYpyY
BHE 3aBMCUMOCTM OT TOrO, YTO B COOTBETCTBMU C €0 e TBEPAbIMU WU HEPYLUMMBIMUW MpaBuiamu
Aenatb 3TOro Henb3sl ObII0 HU B KOEM CIlyyae, Mbl BbIHYXXAEHbI 3aKIHOUNTb, YTO LMKIIMCTaM
HU4Yero Lpyroro He ocCTaeTcs, Kak nocnegoBatb ero npumepy. Cnewy 3aBepuTb YMHOrO, HO
YTOMJIEHHOIO u4uTaTend, 4YTo 9Ta onepauus He HapywuT W He paspyluT HU OfHOM U3
pPaBHOBECHbIX LMKMNYECKMX COCTaBMNSAOLWMNX UCXOQHON Mogenu. HanouyeBngHenwmm nameHeHmem
Obina Obl AECUHXPOHM3ALUMS YACTOTHbIX COOTHOLUEHMK "HOBOW" BOSMHbI U KOMMOHEHTOB 5-3
BOMHOBOW CTPYKTYpPbI.

YBenuyeHve 4acToTbl CamMOW HWU3KOAMMNIUTYAHOW BOMHbI WU3MEHUT 32-BONHOBYIO
HyMepauMIo LMKIMCTOB Ha 34-BoNHOBYHO annunoTtosueB (cmoTpuTe puc.10). Takum obpasom, Mbl
0obHapyXvnnu HegocTalLee CBA3yLee 3BEHO — 3TO A6MOKO pas3gopa ABYX CToNb G6nmM3kux no
Oyxy Teopun, cuuTalowmux ceba npoTMBOMONOXHbIMM nonspHo. Ckopee BCEro WMMEHHO
HeXernaHue nocnegoBaTenen JnnvoTa yyYnTbiBaTb NpY MOLENMPOBAHWMM  HErapMOHUYEecKue
konebaHnsi 1 ObiNO MepBOM TPELLMHOW B TOW MponacTu, KoTopas pasgensieT cendac fgBa 3Tu
nareps.
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Puc. 10. 34-BONHOBOW LMKN 3nnMoTa B TOYHOCTU BOCNPOU3BOAUTCS CIIOXKEHUEM TPeTbew
CMHycOMAanbHON KPUBOW C KOMMOHEHTaMM MOAenn, n3obpaxeHHOW Ha puc.9. BHOBb BBeAEeHHas
CUMHycOMaa XapaKTepu3yeTcsl MOCTOSIHHbIM MEepMOAOM WM YacTOTOW, nNpubnuautenbHo B 16 pas
npesbiwatollen 6a3ncHyo n obnagaeT MUHUMarnbHOW M3 BCEX aMNNNTYAON.

A cuutalo GonblUMM OOCTUMKEHMEM caM (haKT TOYHOrO COOTBETCTBUS KOMMbIOTEPHOW
mogenu 21-13-BornHOBOro uukna OnnuoTta opurMHany. OH OokasbiBaeT Heobxodumocmb W
AocmamoyYHOCMb BBEAEHUS HerapMOHUYECKOW LIMKNUYECKoi cocTaBnsaoLlei. [JocTaTouHOCTb, 9
Hagelocb, 0MeBUaHA, NO3TOMY ceilyac Mbl MOrOBOPUM O HEOGXOAUMOCT!.

[lonycTB Ha MrHOBeHWe, YTO JNNMOT owwnbarncs U CBA3M Mexay ero gpakranamv u
nocrnegoBaTesibHOCTb0 PUBOHAYUM HET, Mbl, Ka3anocb Obl, yNpocTUM 3agavy, U3baBMBLLUMCE OT
HEerapMoHWYECKOro CUHYCOMAANbHOrO KOMMoHeHTa. K coxaneHuto, abCcontoTHO rapMoHUYeckue
COOTHOLLEHUSI BOCMPOM3BOAAT CUTyauutlo, [anekyl OT pearnbHOW, 4YTO SABHbIM 06pa3oMm
orpaHuMYMBaeT MNPUMEHUMOCTb MoAenu (cMmoTpuTe puc.9). OTOT HEOCNOopUMbIA  aprymeHT
SMMUOTOBLIEB CBMAETENLCTBYET B X MOSb3Y.

O6paTuTe BHMMaHWE Ha TO, YTO BBEAEHHbIN HaMW HErapMOHWYECKUIA KOMMOHEHT
ABNSAETCA HauMeHblUel M3 BOMH (Mo amnnuTyge, obpaTHO nponopuMoHanbHoi YacToTe). Kak
CrefcTBMe, OH OKasblBaeT MUHMMAarbHOE BNMSHME Ha o6yt opMy Modenu U MoXeT ObiTb
WHTEPNPETUPOBAH KaK BIIMSIHUE HA PbIHOK BbICOKOMOGMIBHOM Tpynnbl TpPengepoB — Takux,
Hanpumep, Kak [HEBHble (OHM ke BHYTpUAHEBHble). WX OupkeBasi AESTENbHOCTb WMeeT
BTOpPOCTEMEHHOE 3HayeHne [nnsi (opMUpPOBaHWS TpeHda, OdHAaKo caM ee XapakTep
06ycrnoBnMBaeT YyBCTBUTENIbHOCTb K W3MEHEHUSIM €ro HarnpaBneHUss U BbICOKYH CKOPOCTb
peakuMn Ha HMX. AKTUBHOCTb TakUX TPeNOepoB He YTUXAeT M B TeX Crydasix, korga pbiHOK "nget
npoTuB TpeHaa'. [nsi 3ToW rpynnbl XapakTepHa B3auUMOBMMSIEMOCTb W CUHXPOHHOCTb, YTO
CO372eT OTYETNMBbLIE NOAYPOBHU XapakTEPHOW AaHHOMY PbiHKY BONaTUNbHOCTY.
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ToT pakT, 4YTO HerapmMoHmyeckass CuUHycouMaa MMeeT HeKOTOpbiM cABUr no ase
OTHOCUTENbHO [ABYX TFapMOHMYECKUX, HE MNPOTUBOPEYUT OCHOBHBIM MOSIOXKEHUSIM BOJSTHOBOM
TEOpUU: BHELIHWA BUL BOSMIH MOXET OTNUYaTbCA OT uAaeanbHOM MOLENW, HO YUCNEHHbIE
0b03Ha4yeHMs [OMKHbI COOTBETCTBOBATb €l Bcerga. VIMEHHO no 3TOM NpuUyYMHE JNNUOTy
npuLwock paspabaTtbiBaTe MHOrOYMCIEHHbIE NPaBuia U pykoBoACTBA.

[danee, UWKNUYHOCTb WMCKYCCTBEHHO CUHTE3UPOBAHHOW CTPYKTYpbl HE HapyllaeTcs,
Gonee TOoro — BOCMpOM3BOAUTCS ee dbpakTanbHOCTb. Criefytolwas cTeneHb HacuuTbiBaeT 144
BOmHbl. Kak Bbl noMHWTE, B Npeabigywmii pas ans nonyyeHus ymcna ®dnboHavum (34) npuwwnocb
"no6aBuTh" 2 OOMONHUTENBHBLIX BOSHbI B CTPYKTYpPY M3 32. IHTEpEeCHO OTMETUTb, YTO CIIOXEHWE
C HMMU eLLe OOHOW BOJIHbI C YacToTou B 4 pasa 6onbluen, Yem y BBegeHHON B puc.10, npuseget
K pe3ynbTaTy Ha 8 BOMH kopoye, To ecTb 144-(4*34). 310 no3BonseT caenartb NpeanosioXkeHne o
TOM, YTO ONA KaKOOW crnefylowen cTeneHn geneHus Ham npugetcsa nobaensTe BOMHY C
4acToTON, onpegensaemon No gopmyrne

F

next — 4'Fn + |:(n—3)
3ameTvnu nu Bebl, YTO 3TO 0AHO U3 Yncen nocnegosatenbHocT drnboHayum? ObpaTute
TakkKe BHUMaHWE Ha NOCTOSIHHO BCTpevaloLLytocs (a cnegoBaTenbHO, BaXHYH0) uudpy 4 n Ha To,

4YTO BCe Yncna dPrnboHayum NogUMHATCA OTHOLLEHWIO
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yacToTon, BbluMcnsiemon no cdopmyne (1), no3sonsieT Ham 0606LWNTE 34X-BOSNTHOBYO CTPYKTYpPY
onnuota (pnc.10) Ha 144x-BonHoBow cny4dan (puc.11).
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Puc.11. CtpykTtypa, coctosiwas ns 144 BonH 3nnmoTta, MoXeT GbiTb cmogenupoBaHa
CNOXEHNEeM BOJTHbI C YacTOTOW, onpeaensieMon paBeHCTBOM (1), ¢ koMnoHeHTamn 34-BOSTHOBOWN
CTPYKTYpbl, npeactaBneHHon Ha puc.10. CpaBHWTE 3TOT PUCYHOK C dppakTanbHON MoOenbto
Onnuota B 0bpaboTtke Npeudtepa (puc.3).

N3MEHEHME HAIIPABJIEHUS TPEHJA U EI'O MOJAEJIMPOBAHUE

Mbl yxe ynoMuMHanuM o TOM, YTO 8Ce OBWXKEHUSA pblHKA B OOHY-€OUHCTBEHHYIKO CXeMmy
YNOXWUTb OYeHb TPYOHO: BCErga HaxoauTcsl HevyTo HeobbsiCHMMOe, npefocTaBnsoLllee
HenpeogonvMMble TPYAHOCTU AN aHanm3a — 3TO 3HAKOMO KakAoMy aHanuTuky. CTporo roBops,
Mbl 3HaeM NvLb TO, YTO KOTUPOBKM MEepUoanYeckn pactyT (HO He 0o 6eCKOHEeYHOCTM) U NagatoT
(HO He HwXe Hynsl), a 060 BCEM OCTaNbHOM NUWb AoragbiBaemcs. [JonycTuMm, 4To cMHycouaa C
puc.4 npeacrtaendeTr cobow BnusSHME, OKasblBaeMoOe Ha KOTUPOBKM akuuMi curamu crnpoca u
NpeanoXeHns, XapakTepusyrwmMmca Oonblion aMniauTygon M HM3KOM 4YactoTon. Mexay
MakCMMymMamMn 3Ta MOryleCTtBeHHasda cuna ABWXEeT KaK BoraTulibHble, TakK U HeBONaTUllbHbIE
UeHbl ObICTPO BBEpPX MM BHM3. B camMmux TO4ykax MakCMMyMa, OOHaKO, OHa nepecTaet
OencTBoBaTb, M KOTMPOBKM MOCTEMEHHO pacTyT nubo nagatoT. Tak m npoTekaeT npouecc
U3MEHeHNsa HanpasneHus TpeHaa. N3MeHeHus ycrnoBuid C MNOBLbILIEHUS Ha MOHWXKEHUS Ha
NPOCTENLLMX AuarpamMmmax Teopuu BOSH MMeroT Bug Oykebl "A", a HaobopoT --- OykBbl "V".
KoHeuHo, peanbHas pblHOYHAs CUTyauUMs HAMHOrO CIOXHee U 3aBUCWUT OT Janeko He CTofMb
OYEBUAHBIX ABWXKYLUMX CWUIl, @ U3MEHEHUs] MPOUCXOASAT He BAPYr: Hanpumep, BoMHa JnnuvoTta
HUKOr4a He 3aBeplLuaeTcsi, a Bcerga SBMSEeTCs 4YacTblo KakoW-TO Gonee KpynHOW BOJTHOBOW
CTPYKTYpbl. [puwNo Bpemsi yCROXHUTbL M Haw aHanu3. [Jo cux Mop HamnpaBfEeHHOCTb PbiHKa
MoAenupoBanacb HakMoHHOW npsMon. Tenepb Mbl 3aMEHUM €e CUHycouganbHOW KpUBOW
(cmoTpuTe puc.12, 13).
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Puc. 12. lameHeHne HanpaBneHus Tpenga, mogenvpyemoro 34-BOSIHOBOW CTPYKTYpOM
OnnunoTa, C NONOXWUTENbBHOMO Ha oTpuuaTternbHoe (POCT KOTMPOBOK CMEHSETCS UX NageHuem).
JonrocpoyHbIi KOMMNOHEHT BEKTOpa W3MEHEeHWA NpeacTaBrneH He HaKMOHHOW MPSIMOW, Kak Ha
puc.10, a cuHycomaansHON KpUBOWN.
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Puc. 13. WsmeHeHue HanpaBneHuss TpeHaa (34x-BOMHOBOro LMKna J3nnuoTta) ¢
OTpULATENBHOrO Ha NOMNOXUTENbHOE (C MOHMKEHUS KOTUPOBOK Ha MOBbLILLIEHMWE).

Mpy NpoxoxaeHnn BOMHbI Yepe3 MakCUMyM Mbl MOfiydaeM TO UCKaXeHue mnaeanbHOn
MoZenu, Kakoe 1 oxuganu nony4mTb. [ToMHMTE 3amMevaHue 0 ToM, YTO Teopus InnuoTa nydile
BCcero paboTtaeT Ha TPeHAOBbIX pbiHKax? HecMoTps Ha BEPHOCTb YMCIOBbLIX 0O603HAYEHWIA BOJH,
"OTKSTOHEHME" HEKOTOPbLIX M3 HUX OT HOPMbl MOXET cAenaTb npouecc uaeHtudukaumm BOSH
4Ypes3BbIYaMHO CIIOXHBIM M TpPyAHbIM 6e30THOCUTENbHO OT crnocoba ero npoBegeHusa (Ha
KOMMbIOTEPE UMK XE BPY4YHYIO). VIMEHHO TakuMu OTKIOHeHusMn [Mpedtep n XepcT ob6bACHAT
nosiBNieHne MHOMMX CTaHAapTHbIX ANA TexXHW4Yeckoro aHanusa duryp (‘ronosa Ha nnedvax”,
Hanpumep) Ha rpadmike KOTUPOBOK B MOMEHT U3MEHEHUS HanpaBreHUs pbiHKa C NOBbIWEHWS Ha
NoHWxXeHue (cmoTpuTe puc.13).

Tenepb Mbl MOXeM OObBSACHWUTb, MOYeMy aHanu3 rpaduka KOTUPOBOK B TEOPWUM BOMH
[O/DKEH HauMHaTbCA C TOYKM MocrnedHero rrno6anbHOro MUHUMYMa WM Makcumyma: aTo
No3BOMSIET HaM BbLIMTU M3 PaMOK MOBCEOHEBHOCTM U MEPEKMiouMTb BHUMaHue Ha 6Gornee
NPOJOIKUTENbHLI BPEMEHHON Mepuod, [asBasi TeM CcaMbiM TeopeTudeckod Moaenu (U
KOMMbIOTEPHOM NpOorpaMme) BO3MOXHOCTb MOMHOCTLIO peann3osaTth cebs.
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Boobuwe-to Takaa nporpamma (WinWaves32) npepHasHavyeHa and uaeHTudumkaumm
BCEBO3MOXHbIX TUMOB BOJSIH, HA OCHOBE YEero COCTaBMATCA MPOrHO3bl AanbHENLIEro ABVXEeHUS
ueH. Ho cneundmka p[aHHOrO wuccrnegoBaHUS JonyckaeT ee  NPUMEHEHWe C  uenbio
nosHaBaTenbHOW: Mbl paboTaeM C maeanu3anpoBaHHOW MoAenbilo JnnuoTta, € "naeanbHbiMU'
TMNamMu BONH, W 3HAeM, Kak BCH BONHOBas CTPykTypa noBedeT cebA B JdanbHenem.
WinWaves32 aToro sHame He MOXET, W yCrl08HbIe UeHHbIe byMaau MOXHO MUCMonb3oBaTh ANS
NMPOBEPKN aHanMTUYECKUX BO3MOXHOCTEN nporpammbl (OCOGEHHO NpW MCCNedoBaHWM Takux
CUTyauUMi, B KOTOPbIX TEOPUst ANnMoTa, Kak roBopsT, Xyxe Bcero pabortaer).

TEXHUYECKMA AHANU3 1 TEOPUSA BOJH

MHdopMaLMOHHOM Ba3on TEXHUYECKOMY aHanmay cryxaT rpadpuyecku npeactaBfieHHbIe
CTaTUCTMYECKME OaHHble O KOTUPOBKAX LIEHHbIX Bymar nmbo X M3MEHeHUsIX 3a onpeneneHHbIN
nepuoa BpemeHu. pacdmk — 3TO Cnocob oTpaxkeHus KONMUYECTBEHHOW WHGOPpMaLun BHE
3aBMCMMOCTM OT UCTOYHUKA, U MPUHLIMN OTOBpaXKeHUst TPaeKkTopuM ABUXKEHMS NyLLIEYHOro siapa u
KOTUMPOBOK €/1MH: MO OJHOWN OCU — Bpemsl, N0 ApYyron — NPOCTpaHCTBEHHOE nonoxeHne. Passneas
3Ty aHarnorui, MOXHO ckasaTb, YTO AENCTBUE IPaBUTALMOHHBLIX CUI CXOLHO C OENCTBMEM CUM
cnpoca v nNpegrioxeHus Ha bupxe (gaxe B TOM, YTO HUKTO HUKOTAA HE BUAEN HU TEX, HN OPYInX)
— BO BCSIKOM Cry4ae, cnocod n3obpaxeHnst eauH, 3Ha4uT, U MeToAbl paboTbl C JaHHLIMU OOMKHbI
ObITb CXOXMMU. V3 TakMx NpegnonoXeHni U UCXoanT OObIMHO aHaNUTUK, COBEPLUEHHO ymnycKasi
13 BMAY TOT (haKT, 4TO TeopeTnyeckme 6a3bl ABYX CPAaBHMBAEMbIX ANCLMMIIUH MO CTEMEHN CBOEN
pa3paboTaHHOCTM HACTOMbKO OTMAMYAKTCA APYyr OT Apyra, YTO HWM O KAKOM CpPaBHEHUW HE MOXEeT
ObITb U peun. Pusmk 3Haem, Kakol 3aKOH OENCTBYET Ha ABUXKYLLEECs Tero U Kak OH AENCTBYeET,
npuvyeM 3HaHus 3TM popManun3oBaHbl N OTPAXEHbI KOMMYECTBEHHO; 9KCMEPUMEHTbI MPOCTO He
HY>XHbI: eCTb hopMyInbl. Y aHanuTMKa Takoro COBEPLUEHHOTO MHCTPYMEHTapusi NpOCTO HET: OH
neimaemcsi 06bSICHUMb, KakoMy 3aKOHY MOOYMHSNNCE LEeHbl B TEYEHMEe aHanuanpyemoro
nepvoga BpemeHu, u deraem npedronoxeHusi O TOM, Kak OHM noBedyT cebs B ganbHenLem.
TexHunyeckuin aHanna 6ornee MCKYCCTBO, YEM Hayka, U Halln 3HaHUS B 3TOW 0BnacTy HOCAT He
CTONbKO Ka4yeCTBEHHbIN, CKOMbKO KOJIMYECTBEHHbIN XxapakTep. [MoaTomy pesynbTaTbhl Takoro
aHanmaa CyLeCTBEHHO BEPOSTHOCTHbI, MO3TOMY TOYHOCTb MPOrHO30B HEOQHOPOAHA M Aaneka oT
naeana. Mbl onepvpyemM nNpeanosnioXEHUSAMU W NPUBNMKEHUSMKN; BEPOSITHOCTb HEBEPHOTrO
OOMyLEHNS OYeHb BENUKa, PaBHO KakK U BIUAHME ero Ha obLLyl0 KapTUHY; BCE BO3MOXHbIE
YMPOLEHNS UMEKT CMbICA fMWb A0 Tex Mop, MOKa OTpaxawT, HO He WCKaxawT
OencTBUTENbHOCTb. PeanbHOCTb (rpadmk AaHHbIX) Bcerga obbekTMBHa, ee uHTeprnpeTauus
(aHanu3) Bcerga cyobeKkTMBHa.

Korga Manunen pabotan Hag 3akOHOM yCKOpeHus, donsnka Toxe Oblna Haykon, HU4Yero
He 3HaBWen HasepHska. OH rodbl MNOTPATUN Ha 3KCMEPUMEHTbI, COTHU MyLUeYHbIX saep
noaHumas Ha lNu3aHckyto BallHio M cnefs 3a MX NONeToM, npexae Yem cobpan [OoCTaToyHO
MaTepuana ans TeopeTudeckmx Bblknagok. M He gymaeTte nu Bl criyyaniHo, YTO € ero BblIBOAaMM
HWUKTO He cnopun?

BoT 1 Mbl Tak Xe nnaBHO ABWXEMCS OT UCKYCCTBA K HayKe, OT KayeCTBEHHOro K
KonuuyecTBeHHOMy. [ToMHWUTE NpuTYy O crenuax u cnoHe? 3To nNpo Hac. Mbl pasbusaem obLuyto
KapTMHY Ha oOTAenbHble cocTaBnslowme u pabotaem muwb € Temu hparmeHTamm
KOHBIOHKTYPHbIX [aHHbIX, KOTOpble MNO3BOMAT Ham pabotate € HumKU. JlereHgapHas
YHUBEpcanbHas 1 YyaoAencTBeHHas Toprosas cuctema tuna BonwebHon nanoyku, pasymeercs,
Morna 6bl paboTatb C AaHHbIMK M He npuberasd Kk Takon pasbuBke, HO ee e HeT — NO3TOMY
CKeNTMKW, ANS KOTOPbIX "4yTb-YyTb HE cyMTaeTcs" U KOTOPbIM HEOBXOAMMO “BCE UNWN HU4ero",
npudyeMm cpasy, MOryT [OBOMbCTBOBATbCA Teopumen xaoca. K coxaneHuto, BOnbLUMHCTBO
CerofHALWHNX MOMbITOK CMPOrHo3MpoBaTh Oyayllee Kak JorMyHoe NPOAOSIKEHWE HACTOALLEero
cpabaTbiBaeT Aaneko He Bcerga. Ml MeHHO Teopusi BOMH CNocobHa M3MeHUTb Takoe MOoMoXeHue
Belwen n daktnyeckn yxe penaet a1o. B ee ocHoBe nexuT Krnaccudukauus BOMH M UX
CoYeTaHWi, OHa onepupyeT BEpOSATHOCTAMM M B KayecTBe pes3ynbTaToB aHanusa npeanaraet
HEeCKOSbKO BO3MOXHbIX (Hanbonee BeposATHbIX) CLieHapueB pa3BuTus pbiHka. CTOUT M roBOpUTb,
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YTO O NPaKTUYECKOM MPUMEHEHUN 3TON Teopun 6e3 MOMOLLM KOMMNbIOTEPA HeYero n Aymatb, —
o0bemM WHgoOpMaUMM N BbIMMCIIEHWIA, Tpebyrowmnca ans aToro, 6acHOCNOBHO orpoMeH? Ham
OYeHb MOBE3MO, YTO OT BCEW 3TON TSXKenom M HyaHom paboTbl Hac n3baenseT nsobpeteHue
npakTMyeckn pyyHbix nporpamm Tuna WinWaves32 (CKOHCTpyMpOBaHHOW cheuuansHo Ans
aHanusa u NporHo3sa BupXKeBbIX PbIHKOB Ha H6ase Teopuy 3NNMOTa) N YTO UX NMPUMEHEHWE CTano
BO3MOXHbIM Gnarogaps 3ameyarenbHOMY M300peTeHMIo Beka — NOPTaTMBHOMY KOMMbIOTEPY.

AHANN3 CUHTETUYECKNX BOJTH SJITTMOTA

He cywectByeT OAHOM-eQUHCTBEHHOW WCHeEpnbIBalOLWEen MeTOAMKU, MNO3BONSALLEN
OLEHNTb OENCTBEHHOCTb TEOPUN LMKITOB, BOSTH ONnunoTa unmn ux codetaHuns. Bce komnbloTepHble
nporpamMmbl AN naeHtTudurkaumm BOSH, CyLLEeCTBYIOLME HA HACTOSALIMA MOMEHT, paboTaloT no
MeToamKam, ONyCKaLWmnM BO3MOXHOCTb UL KYCOYHOro aHanusa rpaduka (no yactam). U sce
OHU HYXXOAKTCH B HEKOTOPOro poga “"amnupudeckor nopgaepxke " asTopbl WinWaves32,
HanpuMMmep, NPOBENU TbICAYM TECTOB Ha LENCTBUTENbHbLIX KOHBIOHKTYPHbIX AaHHbIX C LeNbko
COOTBETCTBYIOLLIEN HACTPOMKN U OTNAAKM CBOEW NporpamMMbl. TakMe HaCcTPOMKN U OTNagkn nmeT
TEHOEHUMIO CrnaxuBaTb OCOOEHHOCTM pearbHOW OeACTBUTENbHOCTU: 3TO BCE pPaBHO 4TO
npoaHanuamMpoBaTb Kakylo-HMOyAb YacTb rpadmka KOTMPOBOK YCMOBHbLIX LEHHbIX Oymar,
NoNyYnTb BENWKOMNENHbIA €0UHUYHbIU pe3ynbTaT U cKasaTb, YTO U BO BCEX OCTallbHbIX Cy4asx
cucteMa bygeT paboTtatb OTNUYHO. Henb3s OCHOBBIBATb CBOU CYXAEHWst 0 paboToCnocoBHOCTH
CUCTEMBI Ha CTOMb CKYAHbIX AaHHbIX.

Cuuntato HeobGXOAMMBIM OrOBOPUTBLCHA: BCE MOM 3KcnepumMmeHTbl ¢ WinWaves32 go cux
nop Aasanu NpocTo OTNMYHble pesynbTaTtbl. CocTaBnsemble Nporpammon Ans MOUX YCMOBHbIX
LeHHbIX Bymar "nporHo3sel” 4o cux nop 6binm NpeBbilwe BCAKMX NoxXBar.

MpuHUMNBI "NPOBEPOK TOMHOCTM COOTBETCTBUSA" NPOrpammbl, NPOBOAMMBIX Ha AaHHbIX 3a
npownble nepuoabl BPEMEHW, MO3BOMAIOT HaM OTCrexuBaTb "KayecTBO aHanusa" nytem
"NporHo3mpoBaHnsi OyayLulero” B pasnuyHblie MOMEHTbI Mmpolwnioro. dta npoueaypa cbeperaet
Bpems — Bbl He JOMmKHbI XaaTb, Moka Oyayliee HaACTynWUT, MOTOMY YTO B KaXKOOM OTAENbHOM
cnyyae 6yayLuee 6bino BYepa. lNMpouecc aHanm3da WinWaves32 cocTouT U3 COTEH U ThICAY Takux
NPOBEpOK (TECTOB), MPUYEM BCE NX pe3yrbTaTbl CTATUCTUYECKM FPYNMNMPYIOTCA U OLeHMBAlOTCS, a
MOTOM BbIBOAATCA B KOHTPOMBbHOM OKHE, KOTOpoe noapobHo wnsobpaxeHo Ha puc.1l4. Tak
HasblBaemas "ropadyas kapTa"”, cocTaBndemas Ons KaxOon anbTepHaTtuBbl, "nepekpbiBaeT”
KOHTPOIbHbIE AaHHble, MOAenupylolwmne Oyayliee, KOTopble, pa3ymeeTcs, B cam npouecc
TecTupoBaHus He BkwoyvaTcd. Kaxgas Takas kapTta npeactaBnsgeT cobon  COBOKYMHbIV
pesynbTaT MHOXeCTBa BO3MOXHbIX Oyayuwimx "kapTuH mupa“. OB6o3HayeHus BONMH OnNnuoTta,
onpegensiemble AnNs KaXdowW anbTepHaTuBbl, NPUMEHSTCSA K rpaduky npu Bbibope AaHHOW
anbTepHatuBbl. CBOAHas KapTa aHanormyHa OObIYHOW, TOMbKO “Kpyro3op" ee Lupe: B Hee
BKITHOYAIOTCA BCe KapTbl A8 BCEX anbTepHaTUB B COOTBETCTBMU CO CBOMMMW BEPOATHOCTSAMMU.
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Puc. 14. YBenuyeHHOe n300paxeHne KOHTPOSIbHOro OkKHa nporpammbl WinWaves32.
O6paTtnTe BHMMaHMe Ha TO, YTO MPU TECTUPOBAHUM YCINOBHbLIX LEeHHbIX Bymar 4acTo nossnseTcs
YpesBblYaliHO BbICOKMI pe3ynbTaT B rpade "oueHka" (rating).

Ona pgemoHcTpaumm Bo3MOXxHocTern "WinWaves32" Hwxe npuBedeHO HECKOMbKO
BbIMOMHEHHBLIX €K MPOrHO30B: TaK Kak Mbl paboTaem C yCri08HbIMU UEHHbIMU OyMazamu,
npaBurbHbIA "OTBET" 3apaHee u3BeCTeH Ham (HO He nporpamme). C HUM Mbl U CpaBHUBaEM
pesynbTatbl aHanusa (CMoTpute pucyHkn 15-17).B kaxooM KOHKPETHOM MpuMepe aHanus
HauMHarncs He3adomnro 4o TOro, Kak "TpeHa" MeHsaN HanpaeneHne (OKoJo KoHua BosHbl "C"). 910
ObINO cAenaHo crneuuanbHO, C UEnbl YCIOXHUTL CTosAwy neped "WinWaves" 3agady u
NpoBEPUTb TakuM 0O6pa3oM ee YyBCTBMTENBHOCTb K pa3BoOpOTaM.

B KaxOom KOHKpPETHOM cnydae peaynbTatbl, [[OCTUrHyTble “"Kaptom Odnnuot",
onpaeApiBanu camble CMenble OXMAaHus, OCODEHHO €Crnn YYecTb, YTO pacCcMaTpuBanuchb NULLb
npeanoyTUTEnbHbIE anbTepHaTMBbI, @ HE CBOAHbIA UTOr. TakMum o6pa3om, MpoBeaeHHoe
nccnegoBsaHue gokasbiBaeT adppekTnBHOCTb "WinWaves32" B CNOXHbIX TOProBbIX CUTYaLUSIX.
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Puc.15. AHanu3 cuHTeTU4Yeckon 34-BOSTHOBOW CTPYKTypbl JnnvoTa, NpoBedEeHHbIV
HenocpeacTBEHHO Nepes MUHUMANbHOW TOYKOM BOSHbI "C".
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Puc.16. Ananus "WinWaves 32" MMHuManbHasa To4ka BonHbl "C" ¢ puc.10.
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Puc.17. AHanu3 CUHTETMYECKOM BOJSHbl JnnmoTa: Gornee NpoAOIKUTENBHbLIN Nepuop,
BPEMEHU, YeM Ha npeabiayLmx pucyHkax. JonrocpoyHblii KOMMOHEHT "KOHTPOMNBHON™ CTPYKTYpPbI
UMeeT CUHycouaarnbHbIf, a HE NIMHENHbINA BUA, YTO TEM HE MEeHee He BnusieT Ha 3 EKTUBHOCTb
aHanusa u nporHosa.

Ecnu Bbl 3ax0TuTe NpOAOIKWUTb MCCNenoBaHWe, YTOObl 03HAKOMMUTBLCS C Pas3fIUYHbIMU
nHAMBUOyanbHbIMU MporHo3amu "WinWaves32" un y3HaTb, Kak OHW cormnacytlTcss ¢ obwum
pe3ynbTatoM, MOXHO MOMEHSTb napameTpbl B KOHTPOSNIbHOM OKHe OnnuoT, yCcTaHaBnusasg
3HayeHMs Ha 1 BMeCTO MPUHATLIX No ymondaHuio 1 000 u npoBecTu Mo3TanHyo “"pesunsunio’.
3avacTylo OTAenbHble MNPOrHO3bl B TOYHOCTWM COBMAZAKT CO CBOAHbLIM, MOPOW HEMHOro
oTnu4yarTca oT Hero. "WinWaves32" penaet MHOM0 Xopowux npeanoniokXeHnn Hapsgy c
HEKOTOPbIMU NOYTU udeasibHbiMU, N1 YEM MEHbLUE YUCIO "HemgeanbHbIX MPOrHO30B", TEM YXe
CBOAHas uTOroBasl Kapta M Tem Gonblle OHa HanoMuMHaeT pesynbTaT puc.18. Tenepb Bce
3aBuCUT Tonbko OT Bac: Bawa cobctBeHHas “"chopmyna gosepus” — codeTaHus B ONTUMarbHbIX
nponopumsax Bawero onbiTa M YyBCTBa pblHKA C BO3MOXHOCTAMM "WinWaves32" n apyrumm
WHCTPYMEHTaMM TEeXHMYECKOro aHanu3a (MHaMkaTopamu, Hanpumep) — npuBegeT, byaoem
HageAaTbCs, K naeanbHbIM pesyrnbTatam.
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Puc. 18. WpeanbHoe npeackasaHve Onwxkanwero Oyayuwero ot "WinWaves32".
HecmoTps Ha TO, YTO 3TO B AENCTBUTENBHOCTU €OUHUYHBIA NPOrHO3, OH KpOME TOro SABMSIeTCS
OLHUM U3 MHOTMX B 3TOM aHanu3e, U nporpaMma cama no cebe He MOXeT M3oNMpoBaTb Takue
ONTUMarnbHble NPOrHO3bl OT APYIMX COCTaBMALMX CTAaTUCTUHECKON ropsaYyen kapTbl ¢ puc.16.

SAKNIOYEHUE

Llenb gaHHoOro mnccrnegoBaHus cocTosina B 06HapyXeHUW CBA3N MexXay TEOPUSMU LIMKIOB
n BonH Onnuota. OHa 6bina AOCTUrHyTa: OKa3anoCb, YTO OfnpederieHHoe CouveTaHWe YUKIIo8
(cvHycoma € MOCTOSIHHBIM NEPMOAOM) BOCMPOM3BOAMT pakTarnbHy0 (BOMHOBYH) MoAenb
OnnuoTta ¢ TOYHOCTbIO OO0 Ntobon cTeneHW. OTO onpoBepraeT yTBEPXKAEHWE 3MIMOTOBLIEB O
HeUUKIUYHOCMU PblHKA, NOAYEPKMBAs POfb BOMHOBOW TEOPUM U BAKHOCTb MPUMEHAEMON B HEN
nocnegosatensHoCcTM ®uboHauun. S yBepeH Takke, 4YTO 3TO npuBedeT K AanbHenwen
MHTErpaumm o6enx AUCLMUNINH U UX KOHLEeNTyanbHbIX UHCTPYMEHTOB.

O4yeHb HEMHOTMEe WHOUKATOPbI W3 M3BECTHbIX aBTOpy 00MagatT 3HAYUTENbHON
NPOrHO3HOM LEHHOCTbIO — OHW [JalT Ham nub  ApYyryio  KapTuHy npowrnoro. MHe
NpeacTaBNAeTCH, YTO KaXabl HACTOALMIN aHaNUTUK, UCMOMb3Ys MX, BCerada B HEKOTOPOM pofe
3aHMMaeTcs UAEeHTUdUKaUMEN YXe WU3BECTHbIX €My TUMOB LEHOBLIX "ABWXeHUn" ("nosBuT
BOMHbI"). Elle A yBepeH B TOM, YTO CMOCOOHOCTb 3Ta BCKOPE BOMMOTUTCH B TaK Ha3blBaEMbIX
(MHOR) "MHOWKaTOpax BTOPOro MNOKONeHus".

Panbd H. 3nnuot, cosmaeB cBok Teopuio, "3actaBun ropy matm k Maromety", un
KOMMbIOTEPHBIA BapuMaHT peanusaumm ero npuvHUMnoB — nporpamma "WinWaves32" — moxer
CNY>XUTb NPUMEPOM CUCTEMbI UAEHTUMUKALUM BOMHOBLIX TUMOB, KOTOpasi, KCTaTu, nokasbiBaeT
OTNWYHble pesynbTatel. Ham Bcem cTtouT o06aymMaTb COBEPLUEHCTBOBAHWME  HANUYHOro
WHCTPYMEHTapUsa 1 HEMHOro NO-APYroMy B3rfsiHyTb Ha GupxeBble onepauuMm — nodyemy Obl He
HayaTb ¢ "WinWaves"?
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OB ABTOPE

Yapnb3s Munnep (anekmpoHHbili adpec cemcemcem@aol.com), UHXeHep-311eKmMpuK o
npogheccuu U mexHuU4Yeckull aHanumuk o npusgaHuro, nocre 12 nem pabomsi 8 KOMMaHUU
"General Radio" ("GenRad") 8 meyeHue 24 nem 3aHumarics rperodagamersibCKol
OessmenibHOCMbIO 8 Kadecmee wmamHo20 compyOHuKka cmpobockorudeckol nabopamopuu
mexHudyeckozo omdeneHusi Maccayycemmckoeo  TexHonoauyecko2o UWHcmumyma. B
Hacmosiwiee 8peMs  Aensiemcs  KOHcynbmaHmowm  komrnaHuu — Northpoint  Labs v
crieyuanusupyemcsi 8 OCHOBHOM Ha 8bICOKOCKOPOCMHOM U C8EepX8bICOKOCKOPOCMHOM
gopmuposaHUU U30bpaxKeHUusl.

Asmop xoyem nobnaeodapums [xoHa CriocoHa u3 Equis International (www.equis.com)
u Puyapda CysHHena u3 International Trading (www.internationaltrading.com) 3a ux nomowp u
r1o0OepXKY.
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scroreeamoenonons [PUATIOIKEHUE whsonssononorroes

Kponuku B OTKpbITOM KOCMOCE, UK
MOCNEOOBATENBHOCTb ®MBEOHAYYN

PaboTa c Teopuei AnnmoTa HembicnnMma 6e3 XoTs Obl MOBEPXHOCTHOrO NpeacTaBrneHns
O TOM, YTO Takoe nocnegoBaTenbHOCTb ®uboHauun. JleoHapg PuboHauuM — oauvH K3
Benuuanwnx martematmkoB CpegHeBekoBbs. [OBOPSAT, YTO 3TO CBOe OTKPbITME OH caenarn,
3agaBwmcb BonNpocoM: "CKOMbKO KPOSMKOB, MOMELLEHHBIX B KIETKY, MOXHO MOMyYnTb B rog oT
OLHOW Mapbl, ecny Kaxgas napa Npou3BOOUT HOBYKO KaXAbl Mecs, HadMHas co BTOpPOro?".
Jlloboe wu3 uucen nocnegosatenbHocTM PuBOHayum npeacTtaBnaeT cobOOW KONMYECTBO Map
KPO/IMKOB B COOTBETCTBYHOLMIA Mecsl (0b0o3HavyaemMbii MopsigkoBbiM HoMepoM). HauumHas ¢
€OVHWLbI, KaXadbI YNeH NOCnegoBaTeNnbHOCTU paBeH CyMme AByX npeablaywmx. Yucnosow psa,
nonyyaoLmncs B pedynbtaTe, HEOrpaHU4eH cBepxy (MOXeT NpoaormkaTbes 0 6BeCKOHeYHOCTH).
3apaeTcs xe aTa NocneaoBaTenbHOCTL cneayoLwmmMm obpasom:

1,1,2,3,5,8,13, 21, 34, 55, ...

3D,paBbIIZ CMbICIT MOACKa3bIBAET, YTO €€ MOXHO Cnerka Buaou3MeHUTb. A gobasun K
ymcrno O m nony4yun B pesynbTaTte CriegyrLlyto apVI(bMeTVI‘-IeCKYIO nporpeccuio:

Ymcno duboHauvun, F 01123581321 345589 144 233 377 610
MopsagkoBbI HOMEpP Yncha, N 1234567 8 9 1011 12 13 14 15 16

Kaxgoe uncno nocnegosatenbHOCTU obnagaeT OBYMSA XapakTepucTukammn: cobCcTBEHHO
3HavyeHneMm F (KOnMYecTBO KPOSIMKOB) M MOPSAKOBbIM HOMEPOM N (gata dwukcauum 3Toro
KonuyecTBa — onpeaeneHHsIn mecsu). Takum o6pasom, ecrniu

n=15
then

F, =377
F(n-2)=144

4 Obl coBeTOBaN BCEM €LLe He YnTaBLUMM NpocMoTpeTb paboTbl PobepTta Mpeutepa, B
KOTOPbIX KpaTKo, HO MOHSTHO obcyxaaeTca nocrnegoBaTenbHOCTE PBOHaY4YM Co BCEMU CBOMMU
YOUBUTENbHBIMW  CBOWCTBaMW, MUMEKOLUMK MNOYTU MUCTUYECKOEe 3HadeHue. VIMeHHo emy
(MpeuTtepy) NpuHagnexart 3HameHUTble croBa: "Koraa OnnvoT roBopus o 3akoHax npupoabl, OH
nmen B BUAy nocrefoBatenbHoCcTb PMBOHaYuM Kak maTteMaTuieckunii 6asnc Teopum BonH".

[ns uenen gaHHOWM Anckyccun nMeeT ocoboe 3HadeHne crnegyollee:

e 4 BKMOYMN B NOCMNeAOBaTENbHOCTb HYNEBOE 3HAYEHME Kak YeTHOE YMCHO.

e Cama nocrnegoBaTenbHOCTb COCTOMT M3 YETHbIX YMCEen, KaXaoe M3 KOTOPbIX SIBMSeTCs
CYMMOW ABYX NPeablayLLnX HEYETHbIX.

o Kaxpgas cteneHb 6a3ancHOM BOMHOBOW CTPYKTYPbl nnMoTa COCTOUT M3 YETHOro Yncra BOJH
F, B cBOWO o4yepedb packnagbiBalolierocs Ha umnynsc grvHow F(n-1) n koppekTuBy
pasmepom F(n-2) (2 npeablgyLmnx HEYETHBIX 3HAYEHUS).

e [locnepoBaTenbHOCTb HE OOIMKHA HadMHaTbCca uudgpon 1. HavanbHbIM €ee YreHOM MOXeT
ObiTb  noboe uenoe nmbo [pobGHOe uMCMO, YAOOBMETBOPSIOWEE  COOTHOLUEHUSIM,
CYLLECTBYOLLMM MeXay BCEMU YNieHamu NocrnenoBaTenbHOCTY.

e LUndpa 4, cama no cebe B faHHyl MNOCMNeAOBaTENbHOCTb HE BXOASLLAs, OYEHb BCE X
BaXKHa.
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KOMMbIOTEPHOrO MogenuposaHna"

e Yucna duboHayum NpMMEHSIIOTCS K YacToTaMm, a He nepuogam BOnH AnnuoTta (M B ero, 1 B
MOeM aHanuse).

e Haubonee BaxHble COOTHOLEHNS PMOOHAYYM, CnyXallme Ans CBA3W NPUHUMNOB dnnmnoTa u
UMKITMCTOB, BbIMMAAAT cnegyowmm obpasom:

F :4Fn + F(n_3) Fnext = 4Fn + F(n_3)

next

YTo xe Ao kponukos, TO [peuTep nocuutan, Y4TO NpU ONUTENLHOCTU 3KCMEepUMeHTa,
paBHOW CTa MecsauaM, YMCNO UX YBENUYUTCH OO0 pa3MepoB B OykBarbHOM CMbICIE 3TOro
CrnoBa NpoCTO acTPoOHOMUYECKMX. pn NPUHATUM CpeaHUX pasmMepoB CpeadHero Kponuka 3a 1
Kybuueckun ¢yt (0,028372625 kybomeTpa) Becb obpasoBaBluuica Obl B TeyeHue 100
MecsiLeB BbIBOAOK, MMEYOM K Mredyy M XBOCTOM K HOCY MNOCTaBI€HHbIN,  MIOTHEHLKO
3anonHun O6bl cobol BClo uenuvkom Tepputopuio Wtanmu. Ecnu xe BbICTPOMTb MX MO
BEpTMKanu, BbicOTa Takow nupammugbl coctaBuna 6bl npumepHo 22 000 munb (35 398 Km).
Takon cnocob nNOCTpoeHWst BbiBEN Obl UX Ha OKOMO3EeMHyl opbuty, Tyga, rge cunbl
NPUTSHKEHUS Y)XKe NOYTU He OencTBYHOT. Camblii pe3Bbii U3 HUX MOT Obl AaXe BbINPbIrHYTh B
OTKpbITEIN  kOCcMoc! K cyacTblo, y Hac ectb modesis mnpouecca (nocnegoBaTenbHOCTb
®dunboHauvumn) — 4yTobbI Yy3HATL BCE 3TO, IKCMEPUMEHT MPOBOAUTL HE HAAO.
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