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BBeaeHue

B3arnsiHyB Ha /110600 rpachmk GupkeBbIX KOTUPOBOK, Bbl NOYTU HaBepHsika 06HapyXuTe Ha
HEM MHOXECTBO TOYEK MakCMMyma U MUHUMYMa, B KOTOPbIX MOXHO Obi10 Obi 3aKnio4YnTb
HECKOIbKO BECbMa M BeCbMa HENNoxux caenok. Ecnu ¢ Tako NerkocTblo MOXHO onpenenuThb,
Kakue cpenku 6buiu 6b1 NPUBBLINBbHBIMU B POWIIOM, TO, HaBEpPHOe, OOMMKEH CyLIEeCTBOBaTb U
cnocob BbIYMCMUTL, KakMe M3 HUx 6ydym npubbinbHbIMK B 6ydyuiem. ECTb N B MU3MEHEHNSIX LIEH
XOTb Kakad-TO Jlorvka, cnocobHas ctatb 6a3on aHanmsa, puTMUYHOCTB? Wnun e BbimrpaTtb Ha
OupXKe MOXHO NULLb C MOMOLLbI0 HEBEPOSTHO PasBUTON MHTYWUMW, @ BCE T€ 3aKOHOMEPHOCTMH,
KOTOpble Mbl MOPOW yNaBnMBaeM B LLEHOBbIX AvarpaMmmax, 3aKkOHOMEPHbI U NMOCTOSIHHBLI He Boree,
YyeMm nponneiBawowme no Heby obnaka, M TOYHO Tak Xe CHOPMUPOBAHbI €AMHCTBEHHO HaLUUM
BOOOpaxeHmeM? YTo ABMXKET pbiHKOM? Yem oBycnoBneHbl uaMeHeHus ueH? Kaknum 3akoHam OHu
nogumHsaTca? KTo OTBETUT HaMm Ha 3TM Bonpocbl? KTo TOnMbko He nbiTanca cgenatb 3To!
3arnsHute B nobyto 6nbnmoTteky. BnevaTnsiowme 3aronoBKM MHOTOUUCHEHHBIX NUTEPaTYpPHbIX
MCTOYHUKOB 0OeLLaloT HaM packpbiTb BCE CeKpeTbl OUPXEeBOW TOProBnv M MpeBpaTUTb ee B
HeuccsKalLWnMA WUCTOYHUK  HenpepbiBHOrO oboraweHus. Kuurm 3tm  npocto  n3obunytoTt
pa3Hoobpa3HbiMM peLenTaMm YygoOenCcTBEHHbIX CMOCOO0B oboralleHns u, K CoXaneHuto, He
BblOEPXKMBAOT HUKAKOW KPUTUKM, PABHO Kak 1 NPOBEPKN BPEMEHEM — 3a PEAKUM UCKMoYeHeM. B
ckobkax xo4y 3aMeTuTb, YTO ecnn Obl yHMBepcanbHbIA YyO4OAENCTBEHHbIM peuenT nNpaBuilbHOro
noBedeHms Ha Oupxe, 9Ta nereHgapHas OecnpourpbillHasi TOproBad cucTtema Tuna pora
n300mnusa unn BonwebHON NanoykM B AEWCTBUTENBHOCTU CyLecTBOBana, T0 npoxuna 6bl oHa
coBcem Heponro. Korga kaxgbli 3HaeT eOWHCTBEHHO BEpHyK CcTpaTternio, npourpaTb
HEBO3MOXHO — HO 3TO 3HA4UT, YTO HEBO3MOXHO W BbiMrpatb. bupxesas wurpa — 910 urpa ¢
HyneBoOn CyMMOW: OfHa CTOPOHA MNofy4YaeT B HEW POBHO CTOMbLKO Xe, CKOMbKO TepseT apyras. B
KaXXObli KOHKPETHbLIN MOMEHT BPEMEHU 34eCb eCTb CBOU nobeguteny n nobexgeHHble; 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
00beKkTMBHA M OfMHAKOBa AN BCEX, HO Kaxabli BUAUT ee No-CBoemy. Tpenaep MOXeT
BapbMpoBaTb TakuMe fnapameTpbl aHaNMTUYECKOro npouecca, Kak BpeMeHHble paMKy AaHHbIX U
ncnonb3dyembll MHCTpyMeHTapuin._ Kaxabll OeCTBYyeT Tak, Kak CYMTAEeT HYXHbIM: HUKTO He
CTaHeT BCTynaTb B 3apaHee NPOUrpbILLHYI0 COENKY, U HUKTO HE OTKaXXeTCs OT CAESIKWU, KOTOPYIo
cynTaeT npubbinbHON 6e3ycrnoBHO. Ho BCe Mbl Ntoaun, u BCe Mbl Nopor owmbaemcs. KTo-to oguH
BbIrpbiBaeT, MOTOMY YTO MpOWUrpbiBaeT KTO-TO Apyron. Bce cybbekTbl OGMpKeBOro pbiHKa
MOCTOSIHHO B3aMMOAENCTBYIOT. B Macce cBoel oHM OpMMPYIOT PLIHOK; B3ATblE MO OTAENBbHOCTH,
He MOTyT U3MEHUTb HUYero.

Cam aHanmM3 HeoOxoaum Ons BbIpabOTKM HaUNyudlIero peleHuss O Mokynke nmnbo
npogaxe W Npu3BaH OTBETUTb Ha Bonpoc: "Kak u3snedb npubbinb M3 nctopun?". CyllecteyeT
HECKOSbKO NoAXOO0B K peLleHnto 3Ton npobnembl — Hanpumep, OavH U3 HUX, paspaboTaHHbIN
Malkiel n HasbiBaeMbln "Teopuenn Xaoca", yTBepxaaeT, YTO OHa Hepaspelwvma B npuHuMne.
HecmoTpsa Ha 9To, Kaxabli U3 Hac (Bkrovas nocneposatenen Malkiel) exxenHeBHO nblTaeTcs
ONPOBEPrHYTb €ro Teopwuto, MOCTYNUPYIOLLYIO_ XaOTUYHOCTb U COBEPLUEHHYI Cry4alHOCTb
konebaHui KOTUPOBOK U, KaK CreacTBUe, UX HenpeacKasyemocTb.
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Y MeHs1 KaK aHanuTuKa O4eBNOHOCTb KonebaTernbHOM (BOSTHOBOW) NPUPOAbI PbiHKA akLuii
COMHEHWI He Bbi3biBaeT. [1oaToMy B AaHHOM paboTe NpoBefeHO CpaBHUTENbHOE UccnenoBaHme
OBYX accouMaTMBHbIX, CUYUTAKOWMXCA MOMAPHO MNPOTUBOMOMOXHBLIMA  MOOXOAO0B  TaKuX
BblAAIOLLMXCH UCcnegoBaTtenen 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 NpyHaanexnT aBTOPCTBO TEOPUM LIMKIOB: LleHOBas MOAENb paccMaTpmuBaeTcs
KaK LMKnuyeckas 3aKOHOMEPHOCTb, a NpucyLiue en uHepumanbHble 3MeMeHTbl ABHO OTnuvyaroT
peanbHoe MoBefeHUe pblHKA OT  XaoTU4ecKoro (CoBepLUeHHO cny4varHoro). OnpeneneHune
COCTaBMSALWMX KOMMOHEHTOB LMKNA — COYETaHWUs poCmbiX 605IHO0bpa3HbIX KonebaHul —
no3BonisieT MO KpamHeh Mepe KavyeCTBEHHO COOTHECTU WX C BPEMEHHOM OCblO U
NHEepLManbHOCTbI0 NOBEAEHUS, UMMAHEHTHOW CUCTEME B3aMMOOTHOLLEHUI "4eNOoBEK-PLIHOK".

C ppyron ctopoHbl, Ralph N. Elliott oTpuuan akT LMKIMYHOCTU PbIHKA U OCHOBbIBAn
CBOW MOAXOA K aHanu3y Ha Knaccuduvkaumm muros 80J1H, BbIMNEHEHHbIX U3 00LLen Macchbl nyTemM
amnupuyeckum. WMHdopmaunoHHon 6asor  emy  ChyXunu  rpaduyeckn npeacTaBneHHble
CTaTUCTUYECKME OaHHble O OMPXKEBbLIX KOTUPOBKAx M MX M3MEHEHUsAX 3a uenbii psg net. Ota
"nocrnenoBaTefnibHOCTb BEKTOPOB MIHOBEHHbIX M3MEHEHMUI (LeH)" (B MOel TEPMUHONOMNN) nmeeT
ocoboe 3HayeHue, MNOTOMY YTO MHOTME U3 HUX TUMUYHBLI AfS  peancHon Gupxesow
aencTeutenbHocTU. OHM TakkKe KayeCTBEHHO XapaKTepusylT WHepuManbHOCTb MOBeaeHUS
CUCTEMBI "4enoBeK-pbIHOK".

OcHoBHOM I'IpI/NI/IHOVI FJ'Iy60KI/IX paSHOFJ'IaCI/IVI Mexay nocnegoBarendaMmn OByX 3TUX
Teopw7| ABIAETCA BONPOC O UMKITMYHOCTU PbIHKA. PeayanaTbl HEKOTOPbIX MOUX I/ICCJ'Ie,CI,OBaHI/IVI B
,EI,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|0Tpe6nﬂeM0e npu
paccyxageHusix o yHOamMeHTanbHbIX CBOMCTBAX pblHKA LEHHbIX Oymar, MnonemMmsnpyoLmmMmm
CTOpPOHaMM  3a4acTyld BKMagblBaeTCs COBEPLUEHHO HeonpegeneHHblh cMmbici.  To4Hoe
onpepgeneHne, 6e3 KOTOPOro BCHA AWUCKyCCUs TepsieT MOYBY Mo4  Horamu, hakTU4ecku
oTcyTcTBYeT. BO3MOXHO, MPOTUBHUKM NPOCTO FOBOPSAT O pasHbIX Bewax 1 NO3TOMY He NOHMMAaIoT
Apyr apyra?

WNTak, Heobxoammo onpeaennTbCsi C TEPMUHOSOMMEN U YCTPaHUTb BCE HETOYHOCTM pas U
HaBcerga. LMKnuuHbIM HasbiBalOT ABMEHWE, perynsapHoO MOBTOPSAOLWEECs 4Yepe3 CTporo
onpeaerneHHble NPOMEXYTKM BpeMeHu (nepuodbl uukna). B okpyxatowem Hac Mupe npumepos
Taknx SIBMEHUN BENWKOe MHOXEeCTBO. B kadecTBe u3M4eCcKUX MPUMEPOB MOXHO MPUBECTU
KonebaHnsi MasiTHMKA, B Ka4eCcTBe coumanbHbiX — NOABEPXKEHHOCTb BCEX BE3 NCKMYEeHUs Noaen
CYTOYHbIM, CE30HHbLIM, TOOUYHBIM U T.4. Nepenagam akTMBHOCTU. Bce aTu mpouecchl 4OCTaTouHO
APKO BbIPAXXEHbl U LUMPOKO W3BECTHbl. Ha pbiHKE LEHHbIX Bymar perynspHOCTb LMKIMYECKMX
N3MEHEHW NPOSIBMSETCH HE CTOfMb SIBHO M 3aBUCUT OT JIMKBUOHOCTM KOHKPETHOIO pbIHKA, HO 3TO
He npuymMHa 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 NPOTMBOpEYME C Teopuen xaoca, KoTopas
onpenensieT LEHOBble OBMXEHUS Kak COBEPLUEHHO CryyalHble COObITUSI, pe3Ko npepbiBaeMble
rnobanbHbIMU U3MEHEHUSIMU B MPOTMBOMONOXHOM NpeabigyliemMy HanpaeneHun. 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

BbISIBMIEHNIO OCHOBHbLIX (pyHOAMeHTarnbHbIX) TMNOB BOMH. Ha puc.1 cxematmnyeckn nsobpaxeHa
6asoBasi 5-3 BoNHOBas CTpyKTypa dnnmorTa.
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Puc. 1. CxemaTtuyeckoe nsobpakeHne OCHOBHOM 5-3 BOMHOBOW CTPYKTYpbl JnnuvoTta B
nopsiake Bo3pacTtaHus getanmsaumm (YMeHbLUIEHUS CXEMaTUYHOCTH).

Ota 6GasucHas nocnefoBaTeNbHOCTb  MIHOBEHHbIX — M3MEHEHMIW  xapaktepuayeT
HanpaBfEeHHOCTb PbIHKA U MOXET OblTb BblAeNeHa U3 O4YEBUAHBLIX MOMEX, COMPOBOXAAKLLUMX
KaXXObli aHanu3. NIHTepecHast n BaxkHas 0COBEHHOCTb AaHHOW CTPYKTYpbl 3aKMYaeTcsl B TOM,
YTO B Hen HabniogaeTcs OTYETNMBas TEHAEHUUS K CaMOMOBTOPEHWIO, MPUYEM HE TONbKO BO
BPEMEHWN, HO N B MPOCTPaHCTBE — B npegenax camon cebd. MNoatomy 3nnmoT u Hassan ee
dpakTaneHon ("KycouyHon") mogernbto. MHorga, 0cobeHHO Ha TPEHAOBLIX PbIHKaX, CTPYKTypa aTa
ACHO pasnuumMMa. Ha HeTpeHOoBbLIX e pblHKaX, Korga KOTMPOBKW konebnwoTcs B
HeonpeaeneHHOM HanpaBfeHuu, OHa MOXET OblTb CMeLleHa (UCKaXKkeHa), U NopsaaoK 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
MOXeT OOBSCHUTL Aarneko He Bce ABWXKEHUS LieH — KaK TOSbKO YTO YNoMuHanoch, nobon aHanms
BCe, He yKrablBatoLleecs B OCHOBOMOMaralLwyo TEOPUIO, CNUCLIBAET Ha "nomexu” (Wymbl) N B
3TOM NriaHe Bcerga rpelumT HEKOTOPOW HEMOMHOTON. ANNNOTY B 3HAYUTENBHOW CTEMNEHN Y4ANOCh
YCTPaHUTb 3TOT HEOCTATOK: OH MPEASIoXKUI HE CMUCBIBATb HEOOBACHMMOE KaK HECYLLIECTBEHHOE,
a, HanpoTuB, yYyumbi8amb TaK HasbiBaeMble "WyMbl" NpU aHanM3e B Ka4yecCTBE OpraHU4ecku
NPUCYLLMX PbIHKY OocobeHHocTen. Pa3symeeTcsi, TakoM METOn YCINOXHAET caM aHanuTUYeCKui
npoLecc, Tak Kak WMHULUMPYET MpUMMEHEeHue K doyHOaMeHTanbHoW 5-3 BOMHOBOW CTPYKType
MHOFOYUCIEHHbIX MPaBUIT U PYKOBOACTB (Takke HOCALMX MMS QnnumoTa).
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MprHUMNWanbHble pPacxoXaoeHus Mexay nosvumsamn Byx obcyxaaemblx "narepen” (s
HasblBald WX LMKNNCTaMU U 3NNMOTOBLAMWM COOTBETCTBEHHO) OCHOBBLIBAKOTCA Ha elle OA4HOM
3HAYUTENBbHOM OTKPbITUM OnnuoTa: ero 5-3 BOMHOBbIE CTPYKTYPbl, TaK 4YacTo BCTpevaeMble B
peanbHOW OEeNCTBUTENbHOCTM, UMEKT TECHYH BHYTPEHHIOK CBSA3b C MOCNeAoBaTENbHOCTBIO
®duboHayun (cmoTpuTe npunoxenue). MNocnegoBaTenbHOCTb 3Ta ObiNa OTKPbITA KaK YaCTHbIN
cry4ya ogHOro u3 rrnobanbHbiX 3akOHOB MNPUPOAbl, MU OOHUM W3 [MaBHEWLINX CBOWCTB €e
SBNSIeTCA  CyllecTBOBaHWe koaghgpuyueHmog @uboHayyu — UUCMNOBbLIX COOTHOLLEHUN,
Ypes3BblHYaMHO LUMPOKO pPacnpoOCTPaHEHHbIX He TOMbKO B Mpupode, HO M B couuanbHbIX
B3aumogencTeusax. B yacTHocTu, 30/0moe cedyeHue npepcTtaBnseT cobol HUYTO MHOoe, Kak
KoadppmumeHT PrnbdoHauun. 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 MHTepnpetauun  UnmcTpaumm  CBSA3W  Mexay
nocrnegoBaTenbHOCTblo  ®nboHayum M KOMMNOHeHTamy  pakTanbHOW Mogenu  JdnnuoTta.
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, HEOOXOoOUMMO AaTb TOYHOE onpederieHne TEePMUHOB,
KoTopble OydyT wucnonb3oBaTbCA B AanbHenwem. Jlioboe  uuknvyeckoe — siBNeHue
XapakTepusyeTcs NepuofoM, 4acToTon M amnnuMTygon. Yacmoma npegcrtaBnsaeT cobon umcno
UMKIOB B eOuHWLy BpeMeHW; rnepuodoMm SABRSETCS BenuuMHa en obpartHasd (Bpems OOHOro
NOMHOro Uunkna), a amnaumyda onucbiBaeT pasmax konebaHun. BaxkHO oTMeTUTb, 4YTO r1epuod
UuKNa gormkeH ObiTb BEMNWYMHOW CTPOro MOCTOSAHHOM — NGO Mbl HE MMeeM MnpaBa Ha3biBaTb
AIBMeHve unknuyeckum. B atom cMbicne Teopust Onnmota He paboTaeT ¢ uuMknamu, Tak Kak 34ecb
KaXKON BOSMHE MPUNUCLIBAKOTCA YHUKarNbHbIe CBOMNCTBA, HE OTHOCSALLMECS HU K HanpasneHuio ee,
HW KO BpemMeHu (BpemeHHon ocu). Cama cyTb (ppakTanbHOM MNpUMpOAbl OCHOBOMOMaratoLlemn
mMogenn BooOWle W BCEX €e COCTaBMnsAlWMUX B 4YacTHOCTM TpebyeT MHOUBMAOYarbHON
WHTEepNpeTaunm Kaxgon KOHKPETHOW BOJIHbI MO OTHOLLEHUIO KO BCEM OCTallbHbIM. OTO — OCHOBBI
NPOBOAMMOM Ha AaHHOM TeopeTuyeckoM 6asnce aHanUTUYECKon paboTbl.

VIMEHHO MO3TOMYy 3NNUTOBLBI OMNEPUPYIOT He nepuogamu, a dactotamum 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 dnnuoTta B
OEUCTBUTENbHOCTN  SABNAIOTCA  110/1y80HaMu  (OHW  OfHoHanpasreHbl)? OQHO K3 MHOIMMX
HEeOObIYHbIX M OYEHb MOMe3HbIX CBOMCTB nocnegosatenbHOCTM PruboHavumn 3aknioyaeTcs B TOM,
YTO ONA WX NPaKTUYECKOro MPUMEHEHUS K Teopuu InnMoTa COBEPLUEHHO HEBaXHO, LenbiMu
BOSTHAMU OMepupoBaThb Uu e NonoBUHaMm ux.
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B Teopum OSnnuota BBOOUTCHA MNOHATWE HyMepauuu 60/H. 30eCb VMEKTCd B Buay
yncnosble 0603HaYEeHUs BEKTOPHbIX COCTaBnsAwWMX modenu. Ha puc.3 dpakranbHas mogenb
n3obpaxeHa yxe B "MPOHYMEpPOBaHHOM" BUAOE: KaXOAOW BOMHE OnpeaeneHHon CTeneHu B
npegenax gaHHOW AeTanu3auuu cornocTaBreHbl COOTBETCTBYHOLME YMCa NOCNeaoBaTeNbHOCTHU
®dunboHavuun. Takaa moaenb HasblBaeTCA BONTHOBOW anarpammoin [Npedtepa.

®pakTtanbHaa moaerns A nnvoTta

source: Elfiott Wave Principle
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PucyHok 3

Puc. 3. BonHoBasa amnarpamma [peuTtepa AN HECKONbKUX CTENeHen BOSNH OnnuvoTa C
Hymepaumen no GnboHayun.

FAPMOHMA N TAPMOHNYHOCTb

HecmoTpsa Ha To 4TO COOTHOLLEHUss OMBOHAYUM Ypes3BblYalHO pPacrnpoCTpaHeHbl Kak B
npupode, Tak U B pa3HoobpasHbIX BMOax 4YerioBevyeckol OesATernbHOCTM, LMKIUCTBI (a Takke
(P13MKM U MHXKEHepbl) OTMEYaloT LUMPOKMI apean AeNCTBUS 1 HEKOTOPbIX APYrMX COOTHOLLEHMIA 1
3aKoHoB. Heobxoaumo 4o6GaBnTb, YTO HUKTO C HUMK U HE CMIOPUT Mo 3ToMy nosody. B yacTtHocTy,
CYLLEeCTBYIOT (M3MYecKkMe Cumbl, MpUBOASLLIME CUCTeMy B KonebaTemnbHoe (UMKIMYeckoe)
ABWKEHMe Bpode koneGaHui MasiTHUKa. B 4yacTHoCTM ke, korga 3Heprusi O4HOM CUCTEMbI
coobLLaeTcs ApYroi, CUCTEMbI 3TW MOTYT BOMTU B PE30HAHC: NpW MPOMNOpLUMOHAribHOCTM YacToT
BO3HUKAIOT rapMoHuyeckne konebaHusa. Jllogy TOYHO Tak e CKMOHHbI K 3MOLMOHAamNbHbIM
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konebaHnsM, KOTOpble ABMAIOTCH ABWXKYLUMMU CUaMu UX AENCTBUMN U MHULMUPYIOT aKTUBHOCTb
CTOPOHHMX CWM: Mbl 0OAQyMbIBaeM MOCTyNalwLWy W3BHE WHGOPMaUMIO U OnpeaeneHHbIM
obpas3oMm pearmpyem Ha Hee, a Haluv OeWCTBUS, B CBOK OYepefb, Bbl3blBalOT MOCMEACTBUS,
WMHorga npefckasyemble 3apaHee. [lopasmbiCnuTe Hag CroBOM "rapMOHMS, rapMOHUYHOCTBL" —
€ro MOXHO onpegenuTb Kak "copasMepHOCTb YacTel, CrusHMe pasfuyHbIX KOMMOHEHTOB
CMCTEMbl B eAuHOe Leroe" M Kak "HeyTto, OTMEYEHHOE COrmacoBaHHOCTbIO MOOYXAEHMS |
devicteung". Jlioau, B3aTble NO OTAENbHOCTW, NOABMACTHbI BMSIHUIO TOMMbl — Kak M Yy BCEX
BbICOKOOPraHM30BaHHbIX >XMBOTHbIX, Y Hac OYeHb CWUMbHO Pa3BUT CTadHbIN WHCTWHKT. Tosna
OEVCTBYET CUHXPOHHO, KakK eOWHbIN couuarnbHbIl  OpraHnaM. [apMOHW4YHbIE OTHOLUEHMS
OTNIMYAKOTCHA COMNMAacOBAHHOCTBLIO, Y 4acTOTbl FAPMOHUYHBIX MPOLECCOB U SABMEHUA HaxoOdsaTcs B
LLeNOYUCIIEHHOM OTHOLLEHMW ApYr K Apyry. [puMepoM CUHXPOHU3UPOBaHOU C BHELLHEW CPpeadon
CUCTEMbl MOXET CMYXWTb YernoBevyeckoe YyXO — WHCTPYMEHT [Anis  ynaBnvMBaHusS U
npeobpa3oBaHnsi 3BYKOBLIX KONEBaHU B "XMMUYECKYHD" MHAPOPMALMIO OIS PELEeNTOPHbIX KIETOK,
onocpeaylwmnx BbICLIYIO HEPBHYK OeATenbHOCTb. [IpyMepoB MOXHO MpUMBECTUM Benukoe
MHOXECTBO — M UMELWMX OTHOWEHMEe K pbiHKaM B TOM 4ucne (4TO yxe camo no cebe
nHTepecHo). Ctapble adopuambl "TpeHg — Baw gpyr", "He cnopbTe C pbiHKOM" SBASIOT cobon
NpOCTOE KayeCTBEHHOE onpefeneHne OCHOBHLIX NPUHUMNOB (DYHKLUMOHUPOBAHUSA B rapMOHUM
NMBO B KOHAMKTE C TEKYLLMMU ABUXYLLMMUCS CUNaMU CUCTEMBI.

VIMEHHO pa3sMbILLNIEHNST O NPOMNACTU, Pasgensiowen UMKIMCTOB 1 3NNIMOTOBLEB, SBUITUCH
OTMNpaBHOM TOYKOW HacTosILLero wuccregoBaHusa. Begb ecnu Tonbko JonyctuTtb, 4To oba
paccmaTpvMBaeMblX MOAXOA4a K aHanm3y OMpXeBOW cuTyauuu WMMeEKT Nog cobon pasymHyio
OCHOBY M AaloT 060CHOBaHHbIE pe3ynbTaTbl, TOrga, N0 BCEN BEPOSATHOCTU, MOXHO OOMYCTUTb U
TO, YTO OHU He TaK Y M B3aVMOMCKITHOHAKOLLM, KaK 3TO kaxkeTcd. (Cexun B3rnsaa Ha npobnemy ¢
HOBOW HEOXWOAHHOW CTOPOHbI 3a4acTytd nomoraeT paspewmntb ee). Ecnm 310 3aknoyeHne
BEPHO, TO MOSBNSAETCS BO3MOXHOCTb COBMECTHOM paboTbl ABYX HaLMX KOHMIIUKTYOLMX
avcumnnuH B ByaywieM 1 ynydlweHus Kakgow M3 HUX MNyTeM MWHTerpaumm OTTOYEHHbIX
aHannTn4eCcKnx NHCTPYMEHTOB, NMPUMEHAEMbIX B obeunx.

3apaya Mosi COCTOUT B AeMOHCTpauun cBsasn mexay Teopusmn. Ocellaembli 34eCb
npoLecc ee BbIMOMHEHNS Obl1 HAPOYHO YMPOLLEH C MOMOLLBLI UCMONb30BaHUSA MPOLOITKEHNS
Moew npeabiayLlen paboTbl N0 CO30AHNIO YCI08HbIX UEHHbIX ByMae, OMMCaHHOW B NpeablgyLUmnx
HOMepax >XypHana (MeTo4 KOMMbITEPHOrO MOLENUPOBaHMSA). B 4MCNO MOMX OCHOBHbIX
aHanUTMYeCKUX WHCTPYMEHTOB Takke BOLUMW TakMe MnporpaMMHble MpoaykThbl, kak MetaStock
v.6.5.2 n WinWaves32 ot "Equis International" u "International Trading" cooTBeTCTBEHHO.

®PAKTAABHAY MOZIEAb OAAHOTA

CHavana HeOOXO4MMO HaWTW Takoe coyYeTaHue CUHYCOMAAnbHbIX KPUBLIX, C MOMOLLbIO
KOTOPOro MOXHO MONy4YuTb naeansHyo pakTanbHy MoAerb — OCHOBHYIO, UCXOOHYIO CTPYKTYpPY
Knaccuyeckoro aHanuaa no dnnmoty (cmotpute puc.1). Cuntalo HeoGXooMMbIM yaepXaTbCcsa OT
UCKYLIEHNS (YCTOATb nepen UCKyLIEHNEM) HavyaTb C JIMHEMHbIX KOMMNOHEHTOB BEKTOpA: MpocTas
CXOXeCTb C OPUIMHaNoM HUYero He dacT B MraHe obOCHOBaHMS Kak CaMoro opurMHana, Tak u
MOZENN ero OTHOCUTENBHO MX MPUMEHNMOCTU K peanbHOW BupxxeBor cntyaummn. 910 paspyLumnno
Obl BCe MOM MnaHbl — Bedb LeNb UCCregoBaHUs 3akroyaeTcss B OOHapyXXeHUU C853U Mexay
TeopMsiMM BOSH ONnnoTa v LIMKIOB.

B cBoen npeabiaylien paboTte 1 NpoAeMOHCTPUPOBall, Kak COMeTaHNe HEeCKONbKUX
CUMHycomaanbHbIX KPUBbLIX MOXET MNOopoAUTb Ccamble NpuyYyanvMBble (pOpMbl  BOJIH;
MaTtepuanioMm Ans Hee NOCHAYXWNU AaHHble O pblHKe LEeHHbIX 6ymar komnaHum "Alaska
Airlines" , a KonnyecTBO CMHycoua, UCNOJIb30OBaBLUNXCS AN MOAENTMPOBaHUA, PaBHANOCH
TpeMm. HOH)KHO 6bITb, 9TO U €CTb TO MMHUMaAIbHOEe KOJIn4eCTBO, C KOTOPOIro MOXXHO Ha4YaTb
npouecc rmnoucKa KOMMNOHEHTOB wuaeanu3supoBaHHou dppakTanbHon mopgenu. Ha
crnegyloweM pUCcyHKe nokaszaHa OCHOBHas LiMKIIMYecKasi cocTaBhsilowas gaHHoOWn mogenum —
6a3nca moero uccrnefoBaHus (NMHeWHble 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 KOMMOHEHTbl NpeAcTaBleHbl B
JNIeBOM HWXXHEeM YacTu Kaxgoro rpaduka. Ux amnnuTyabl, 4acToTbl U pa3bl COOTBETCTBYHOT
aHaNormyHbIM 3Ha4YeHUSM pe3ynbTUPYIOLWMUX BOJIH, MOKa3aHHbIX B BEPXHEN YacTu.
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Puc.4. BasucHble cuHycoupanbHble KpWBbIE —  LIMKIWYECKUE  KOMMOHEHTbI,
MoenvpytLlme CTpyKTypy 3nnvoTa. Mcnonb3oBaHne IWHENHbIX rpacdumkoB 0BYCroBrneHo
NMPYMEHEHNEM AaHHBIX O KOTUPOBKAX HAa MOMEHT 3aKpbITUS GUPXKN.

Ha yameneHue ObICTpO A Hawen BepHoe codeTaHue cuHycoup. Okasanocb, YTO Anis
nonyyvyeHnss pyHaameHTansHom 5-3 BOMHOBOW CTPYKTYpbl AnnuvoTta TpebyoTcs BCEro nuwib ABe
"umknongpl" ¢ HyneeBbiM caBurom no dase, nepuoabl KOTOPbIX COOTHOocATcA kKak 4:1, a
amMnnuTyabl — kak 2:1. 3T kpyBble NpeacTaBneHbl Ha puc.5.
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Puc.5. OcHoBononaratollas cTpykTypa Teopun 3Onnuota, cocTosiwas us 8 sonH (5 B
HanpaBeneHun TpeHaa u 3 NpoTue) obpasoBaHa BCEro NULLb ABYMSi CUHYCOMAAMM C MNOCTOSHHBIMU
nepvodamu, 4acToTbl KOTOPbIX HaxodsTcsl B OoTHoweHun 4:1, a amnnuTydbl — 2:1, casur gas
OTCYyTCTBYET.

B pononHeHne K paccMOTpeHHbIM Moenb 3nnuvoTa obragaet v ApYrMMU BaXXHbIMU
cBovcTBamu. Bo-nepBbix, OHa dpakTanbHa: OnpederneHHoe KONMMYecTBO OOHOPOAHbIX BOJH
obpasyeT cTeneHb, onpeaeneHHoe KONMMYeCTBO BOSH 3TOM CTeneHn obpasyeT Gonee BbICOKYH
cTeneHb W T.4., Npu4eM opmMbI BOMH CBSA3aHbl OTHOLUEHWEM_Noaobus: OoHM 6GecKOHEeYHO
MOBTOPSIIOTCA B MPOCTPAHCTBEHHOM OTHOLUEHUW, pasnMyasicb nvwb MacliTabom. BTopas
NHTEepecHasi 0CODEHHOCTb 3aKryaeTcsa B TOM, YTO TPeTbsA BOJSIHA MMMynbca (HanpaBneHue
TpeHaa Bo3pacTatoLlee) NpeBbIAET MO ANMHE ero NepByto UK NATYH KOMMOHEHTY.

3auHTepecoBaBLIeEMYCs yMTaTento s nocoseToBan 6bl 3anMTn B UHCTMTYT mm. P. H.
OnnuoTa. Takoro Konu4yecTBa NUTepaTypbl N0 Teopun BofH Bbl He HanaeTe Hurge. Bbl cMoxeTe
HEe MPOCTO MOBEPXHOCTHO O3HAKOMWUTBLCS C 3TOW TEOPWUEN, HO U y3HaeTe, Kak MpakTU4Yecku
NPUMEHSTbL €€ B pearnbHbiX BMpXxeBbIX onepaunsax. B yacTHocTn, kpaTkuii BBogHbIN kypc (101) n
ncyepnbiBarowmn getanbHbeid (201) MmoryT nponth onepaTtmBHO (M 6ecnnaTtHo) BCe XenawLume.

Tem e, KTO 3HaKOM C Teopuen Annuota He MOHACHbILLKE U YXXe UCMNOoNb3yeT ee Ans
CBOEN NOBCEOHEBHON OMPXEBOW OEATENBHOCTU, OOMKHO ObiTb M3BECTHO U TO, YTO Nyylle BCEro
OHa "paboTaeT" Ha TpeHOoBbIX pbiHKax. [laBante BMecTe pa3bepemcs, Tak N1 3TO0 — U ecnu Aa,
TO noyemy. BepHemcst BHOBb Kk puc.5. Ha nepBbiit B3rnag MOXET nokasaTbCs, YTO n3obpaxeHHas
Ha HeM CTpyKTypa OTpaxaeT nuwb pocT Nnbo nageHne KOTUpoOBOK. OOHaKo CTOUT TOSbKO
BCMOMHUTbL O MPUHUMMNAX ee MOCTPoeHUs (6eCKOHEYHO MOBTOPSHOLMIACA B MPOCTPAHCTBEHHOM
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OTHOLLEHMM TUNAaX), Kak CTaHET SCHbIM TOT (haKT, YTo rpacmk B AENCTBUTENBHOCTU JIULLIEH KaKOW-
nnbo HanpaBneHHOCTU: OOCTaTOYHO CUIbHbIE KONMebaHWs He UMEKT HWKaKoW onpegeneHHon
TeHaeHuun. Takum 06pa30M, MOXHO 3aKIo4nTb, YTO TEOpUA NMOoKa3biBaeT OOMHAKOBO Xopolwline
pe3ynbTaTbl Ha BCeX TUMax pPbIHKOB, 1 HA HETPEHOO0BbIX B TOM 4YUCIE.

M3 cpoenaHHoro Hamy TONbKO YTO HabMoOeHWs HenocpedCTBEHHO BbiTEKaeT
HeobXxoaMMOCTb BBeEHUS elle OJHOV COCTaBMALLENA: AONTOCPOYHOro NIMHENHOTO KOMMOHEHTA,
oTpakaloLero B NepBoM NPUBIKEHUM rnoGanbHyl0 HanpaBneHHOCTb TpeHaa. MonyyeHHbIi
pe3ynbTaT UNMICTPUPOBaH Ha puc.6.
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Puc. 6. Mogenb TpeHOOBOro pbiHKa MOMy4aeTcss Npu MOMOLUM NOCreAoBaTENbHOro
CNOXEHUs1 CUHTETUYECKMX CUHycouAarbHbIX BOSH, M30OpaXeHHbIX Ha puC.5, C HaKMOHHOM
NPsSIMOW, OTpaxkatoLlen B NnepBoM NpubnmxeHnn HanpaesneHne 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 umkna).
HanpaBneHve [ONrocpoyHoro TpeHda, akTuyeckn npeacTaBnswowero cobon CTPyKTypy
OnnuoTta 6ornee BLICOKOW CTEMNEHW, B MEPBOM NPUBNMKEHUN MOAENVUPYETCS HAKMOHHOW NPSIMON.
Ha puc.6 nsobpaxeH cnyvan pocma KOTUpOoBOK. O4eBNOHO, YTO B MPOTUBOMOSIOXHOW CUTYyaLmmn
3HaK yrrna HakrnoHa 3ToW "naeannsavpoBaHHOW CYyMMbl OOMFOCPOYHbIX KOMMOHEHTOB" OOSMKEH
OblTb M3MEHEH Ha MPOTMBOMOMOXHBLIA — ANSA CRyvash UX MOHUXEHUsS] CyLLecTBYyeT CUMMETPUS
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: BblAENEHHbIE XUPHbLIM/MOAYEPKHYTbIE OYKBEHHO-
undpoBble 0603HaAYEHMS PUCYHKOB Crieayowero naparpadga n obosHayeHus,
nucnonb3yemble B 3arofioBke puc.8, He BNMCbIBAlOTCA B OOLLYHO HymMepauumio
ctatbu. [Ona COOTBETCTBMSI C HeW HeobxoguMmo npubaenaTb HOMb nepea

Lmcpoit. }}

CtpykTypa AnnuoTta dpakrtanbHa — BofHa Nobov cTeneHn MMeeT oguHakoByo hopMmy.
C nomolibio ABYX CUHycOMO MOXHO MOLENVMPOBaTb HeHarnpaBrieHHble BOSHbI, C MOMOLLbO
HaKMNOHHOM NPSIMOM MOXHO caernaTb UX OgHOHarnpaBneHHbIMU, HO AN OTpaXeHust pakTansHon
npvpoabl MOAENWN 3TOrO HEAOCTATOYHO. Bbille Mbl roBOpUNM O TOM, YTO MOPSAOK CRedoBaHMS
CTPYKTYPHbIX COCTaBRsAOLWMX TBEpA M Hepywum (5-3). MNpuwno Bpems npusHaTb, YTO B 9TOM
npaswure, Kak 1 B Ito6OM Apyrom, eCTb CBOU UCKITHOYEHUS.

Yactb puc.1, obo3HauyeHHass kak 5-A, Obina cneuwanbHO BblHECEHA B OTAENbHYHO
UNITKCTPaLMIO ans Toro, Ytobbl NokasaTb, YTO TPeTbs €e YacTb (ppakTan) MMeeT HETUMUYHYIO
Hymepaumto: "5-5" BMecTo 06blyHbIX "5-3". DnnMoT 0ObsCHAN 3TO TeM, YTO_BOSIHA A OaHHOro
q)paKTana OBNXETCA NPOTUB TpeHOa CTeneHbio Bbille. HanpaBneHme ee OBWMKeHUA NnoKa3aHo
ctpenkon (ot BonHbl C u Il k Havany sonHbi ).
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Puc.10. BbigeneHHbii oparMeHT npeactaBngeT cobon vactb puc.1 — BonHy 5-A. Bebl
3aMeTunn, YTO COCTaBMsLWMNE €€ NOABOIHbI NPOHYMEPOBaHbI kak "5-5" BMecTo 06blYHbIX "5-3"7
MmeHHO aTo NpmBOOUT K PacXoXKOEHVUSM LIMKITMCTOB U 3MNMOTOBLEB B LMEPOBbLIX 0603HaYEeHUAX
BOJTH: U3-3a 3TWX 2X BOJIH HyMepauus no 3nnMoTy He COBNaaaeT C LUKIMYECKON N OnepexaeT ee
Ha 2.

MpumeHeHne 34-BonHOBOM Hymepaumm (No  ®PuBOHay4M) BMecTO 32-BOMHOBOW,
MCNomnb3yemMon B TEOPUN LMKIOB — eLle OAHO M3 OCHOBHbIX MpaBui 3nnuMoTa — 3TO elle ogHa
npobnemMa And aHanuMTUKa, HO He MNpuWYMHA CcYMTaTb caMy uMael OWMBOoYHOW. Croxum C
hyHOAMEHTANbHLIMU CUHYCOMAANbHBIMU KPUBLIMU, M300paXXeHHbIMU Ha puc.5, BonHy Gonbluen
(8 16 pa3) 4yacToThl — 32-BOMHOBAsi CTPYKTypa LMKNUCTOB nonyyutcs B pesynbtate. (OHa
n3obpaxeHa Ha puc.9.)

BaxHO OTMETUTb, YTO pa3peLleHre TEOPMEN LIMKITOB 3TON 08YXBOMHOBOW aHOMarnum Hu B
KOeM cnyyae He [ornyckaeT MW3MEHEHUN OpUIrMHamNbHOW CTPYKTYpbl, COCTOAWen wu3 08yx
CMHyCcOMA, MOAENVPYHLWMX GasncHyo 5-3 BOMHOBYIO CTPYKTYPYy JMnmoTa MEHbLUEN CTEeneHu:
3HadeHne nwboro umcria DOuboHauyum ABNSIETCA  CyMMOW 08yX Npedbloylimx 4YreHoB
nocrneaoBaTenbHOCTU (CMOTpUTE puc.2).
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Puc.9. CnoxeHne TpeTbeln rapmMoHMYECKOn CuHycouabl ¢ Bornee HU3KoM amnnuTyaoun U
BbICOKOM 4acTOTOW C KOMMOHEHTaMW CTPYKTYypbl, MOKa3aHHOW Ha puc.5, mMoaenupyeT UuKn,
cocTosAWwmMn 13 32 BOMH. OTO COOTBETCTBYET MNpaBunam Teopuu LMKIOB M pPacxXoauTcsl ¢
npasunamMy TeOpuKn BOSH: INNNOT YCTAHOBWIT, YTO YMUCIO KOMMNOHEHTOB AaHHOW MOAENU OOIKHO
paBHATbCA TpuauaTth YeTbipem (34).

O6cyavB NpUYKUHBL, MO KOTOPbIM AMIIMOT M3MEHUN CBOK (hyHOaMEHTanbHY0 CTPYKTYpyY
BHE 3aBMCUMOCTM OT TOrO, YTO B COOTBETCTBMU C €O e TBEPAbIMU WU HEPYLUMMBIMU MpaBuriamu
Aenatb 3TOr0 Henb3sl ObII0 HU B KOEM CIlyyae, Mbl BbIHYXXAEHbI 3aKIHOUYNTb, YTO LMKIIMCTaM
HUYero Lpyroro He OCTaeTcs, Kak nocnefoBatb ero npumepy. Cnewy 3aBepuTb YMHOrO, HO
YTOMJIEHHOIO u4uTaTensd, 4YTo 9Ta onepauus He HapywuT W He paspyluT HU OfHOM U3
PaBHOBECHbIX LUKMNYECKMX COCTaBMNSAOLWMNX UCXOQHON Mogenu. HanouyeBngHenwmm nameHeHmem
Obina Obl AECUHXPOHM3ALUMS YACTOTHbIX COOTHOLIEHMK "HOBOW" BOSMHbI U KOMMOHEHTOB 5-3
BOMHOBOW CTPYKTYPbI.

YBenuyeHve 4acToTbl CamMOW HWU3KOAMMNIUTYAHOW BOMHbI WU3MEHUT 32-BONHOBYIO
HyMepauMIo LMKIUCTOB Ha 34-BonHoBY annunotosueB (cmoTpute puc.10). Takum obpasom, Mbl
0obHapyXvnnu HegocTalLee CBA3yLee 3BEHO — 3TO A6MOKO pas3gopa ABYX CToNb G6nmM3kux no
ayxy Teopun, cuuTalowmux ceba npoTMBOMONOXHbIMM MonspHo. Ckopee BCEro WMMEHHO
HeXernaHue nocnegoBaTenen JnnvoTa yyYnTbiBaTb NpY MOLENMPOBAHWMM  HErapMOHUYEecKue
konebaHnsi 1 ObiNO MepBOM TPELLMHOW B TOW MponacTu, KoTopas pasgensieT cendac gBa 3Tu
narepsi.
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Puc. 10. 34-BonHOBOW UMKN 3nnMoTa B TOYHOCTU BOCNPOU3BOAUTCS CIIOXKEHUEM TPeTbew
CMHycOMAanbHON KPUBOW C KOMMOHEHTaMM MOAenn, n3obpaxeHHoW Ha puc.9. BHOBb BBeAEeHHas
CUMHycOMaa XapaKTepu3yeTcsl MOCTOSIHHbIM MEepMOAOM WM YacTOTOW, nNpubnusutenbHo B 16 pa3
npesbiwatollen 6a3ncHyo n obnagaeT MUHUMarnbHOW M3 BCEX aMNNUTYAON.

A cuutalo GonblUMM OOCTUMKEHMEM caM (haKT TOYHOrO COOTBETCTBUS KOMMbIOTEPHOW
mogenu 21-13-BonHoBoro uukna OnnuoTta opurMHany. OH JokasbiBaeT HeobxodumMocmb W
AocmamoyYHOCMb BBEAEHUS HerapMOHUYECKOW LIMKNUYECKo cocTaBnsaoLlei. [ocTaTouHOCTb, 9
Hagelocb, 0MeBUaHA, NO3TOMY ceilyac Mbl MOrOBOPUM O HEOGXOANMOCTH.

Jonyctne Ha MrHoBeHwe, 4To InNnMoT owmnbanca u CBA3W Mexay ero dpakranamv u
nocneaoBaTenbHOCTLI0 PMOOHAYYM HET, Mbl, Ka3anocb Obl, yNpocTuM 3agadvy, u3baBuBLUUCL OT
HerapMOHMYECKOro CUHycomaanbHOro KoMmnoHeHTa. K coxaneHuo, abCcomntoTHO rapMoHuYeckue
COOTHOLLUEHUS] BOCMPOM3BOAAT CUTyauuio, Aanekyl OT pearnbHOW, 4YTO $BHbIM 0Opasom
orpaHvyMBaeT MNPUMEHMMOCTbL Mogdenu (cMmoTpute puc.9). ISTOT HEeoCnopuUMbIA  apryMeHT
3NNNOTOBLIEB CBUAETENBLCTBYET B UX MOSIb3Y.

ObpaTtnte BHMMaHWe Ha TO, YTO BBEAEHHbIi HaMW HErapMOHWYECKUA KOMMOHEHT
ABMNAETCA HaMMmeHbluelh M3 BOMH (No amnnutyde, obpaTHO nponopumoHanbHom 4YacTtoTe). Kak
crneacTBue, OH OKasblBaeT MUHMMAanbHOE BMAMSHME Ha o6y dopmy mMoaenn U MoxeT ObiTb
WHTEPNPETUPOBaH Kak BIIUSHWE Ha PbIHOK BbICOKOMOOWMLHOW rpynnbl TPenaepoB — Takux,
Hanpumep, Kak AHEeBHble (OHM Xe BHYTpUAHeBHble). WX Oupxesas [esaTenbHOCTb WMeeT
BTOpOCTENEHHOEe 3HayeHue Ansa  opMMPOBaHUS TpeHAa, OfdHako CcaM ee  XxapakTep
obycnosnuBaeT 4YyBCTBUTENBHOCTb K M3MEHEHUSIM €ro HanpasfeHWss U BbICOKYH) CKOPOCTb
peakumn Ha HUX. AKTUBHOCTb TakuX TpENgepoB He yTuxaeT U B TeX cny4vasx, korga pblHOK "vaeT
npoTMB TpeHaa". [na SToW rpynnbl XapakTepHa B3avMOBIIMSEMOCTb W CUHXPOHHOCTb, 4TO
co3gaeT OTY4ETNMUBLIE NOQYPOBHU XapakTEPHON AaHHOMY PbIHKY BONAaTUNBHOCTU.

Bepcust v2.0 Ortneuarano 06/28/05 Crpanuna 14



Yapnb3 Munnep "WccnepoBaHue B3aMMOCBSA3M TEOPUN LUKIOB M BOSTH QnnnoTta B pexume
KOMMbIOTEPHOIrO MoaenMpoBaHms"

ToT pakT, 4YTO HerapmMoHmyeckass CuUHycouMaa MMeeT HeKOTOpbiM cABUr no ase
OTHOCMUTENbHO [ABYX TFapMOHMYECKUX, HE MNPOTUBOPEYUT OCHOBHBIM MOSIOXKEHUSIM BOJSTHOBOM
TEOPUWN: BHELIHWA BUL BOSMIH MOXET OTNUYaTbCA OT uAaeanbHONM MOLENU, HO YUCNEHHbIE
0b03Ha4yeHMs [OMKHbI COOTBETCTBOBATb €l Bcerga. VIMEHHO no 3TOM NpuyYMHE JNNMoTy
npuLwiock paspabaTtbiBaTe MHOrOYMCIEHHbIE NPaBuia U pykoBoACTBA.

[danee, UUKNMYHOCTb WMCKYCCTBEHHO CUHTE3NPOBAHHOW CTPYKTYPbl HE HapyllaeTcs,
Gonee Toro — BOCMPOU3BOANUTCH ee opakTanbHOCTb. Cneayowas cTeneHb HacduTbiBaeT 144
BOmHbl. Kak Bbl noMHWTE, B Npeabigywmii pas ans nonyyeHus ymicna ®dnboHavum (34) npuwwnocb
"no6aBuTb" 2 JOMONMHUTENBHBLIX BOSHbI B CTPYKTYpPY M3 32. IHTEpeCcHO OTMETUTb, YTO CITOXEHWE
C HMMU eLLe OOHOW BOJIHbI C YacToToM B 4 pa3a 6onbluen, 4em 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 npuagetcsa nobaensTe BOMHY C
4acToTON, onpegensaemon No gopmyrne

F

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

4YTO BCe Yncna dPrnboHayum NogUMHATCA OTHOLLEHWIO
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yacTtoTon, BbluMucnsiemon no cdopmyne (1), no3sonseT Ham 0606WNTE 34X-BOMNHOBYO CTPYKTYpPY
onnuota (puc.10) Ha 144x-BonHoBow cny4van (puc.11).
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Puc.11. CtpykTtypa, coctosiwas ns 144 BonH 3nnmota, MoXeT GbiTb cMogenupoBaHa
CNOXEHNEeM BOJTHbI C YaCcTOTOW, onpeaensieMon paBeHCTBOM (1), ¢ KOMNOHEHTamMn 34-BOSTHOBOWN
CTPYKTYpbl, npeactaBneHHon Ha puc.10. CpaBHWTE 3TOT PUCYHOK C dopakTanbHON MoAenblo
Onnuota B 06paboTtke Npeudtepa (puc.3).

N3MEHEHME HAIIPABJIEHUS TPEHJA U EI'O MOJAEJIMPOBAHUE

Mbl yxe ynoMuMHanuM o TOM, YTO 8Ce OBWXKEHUSA pblHKA B OOHY-€OUHCTBEHHYIO CXeMmy
YNOXWUTb OYeHb TPYOHO: BCErga HaxoauTcsl HevyTo HeobbsiCHMMOe, npefocTaBnsoLllee
HenpeogonvMMble TPYAHOCTU Af1S aHanm3a — 3TO 3HAaKOMO KakgoMy aHanuTuky. CTporo roBops,
Mbl 3HaeM NyLb TO, YTO KOTUPOBKM MEPUOANYECKM pacTyT (HO He 0O BECKOHEeYHOCTW) U NagatoT
(HO He Hwxe Hynd), a 000 BCeEM OCTanbHOM NWLWb AoragabiBaeMcs. Jonyctnm, 4To cuHycouaa c
puc.4 npeacrtaBnsaeT cobov BrMsSIHME, OKa3blBaeMOE€ Ha KOTMPOBKM akUUM curamy cnpoca u
NpeanoXeHns, XapakTepusylwmMmca Oonblion aMniauTygon M HM3KOM 4YactoTon. Mexay
MakCMMyMamMn 3Ta MOrylieCTtBeHHasda cuna ABWXEeT KaK BoraTulibHble, TakK U HeBONaTUllbHbIE
LUeHbl ObICTPO BBEpPX MAM BHM3. B camMux TO4ykax MakCMMyMa, OOHaKO, OHa nepecTaet
OencTBoBaTb, M KOTMPOBKM MOCTEMEHHO pacTyT nubo nagatoT. Tak m npoTekaeT npouecc
NU3MEHeHNsa HanpasneHus TpeHaa. N3MeHeHus ycrnoBuid C MOBLbILIEHUS Ha MOHWXKEHUS Ha
NPOCTENLLMX AuarpamMmmax Teopuu BOSH uMMeroT Bug OykeBbl "A", a HaobopoT --- OykBbl "V".
KoHeuHOo, peanbHas pblHOYHAs CUTyauUMs HAMHOrO CIOXHee U 3aBUCWUT OT Janeko He CTofMb
OYEBUAHBIX ABWXKYLUMX CUl, @ U3MEHEHWUs] MPOUCXOOSAT He BAPYr: Hanpumep, BoMHa JnnuvoTta
HMKOr4a He 3aBeplLuaeTcsi, a Bcerga SBMSeTCs 4YacTblo KakoW-TO Gonee KpynHOW BOJTHOBOW
CTPYKTYpbl. [puwNo Bpemsi yCROXHUTbL M Haw aHanu3. [o cux Mop HanpaBfEeHHOCTb PbiHKa
MoAenupoBanacb HakMoHHOW npsMon. Tenepb Mbl 3aMEHUM €e CUHycouOanbHOW KpPUBOW
(cmoTpuTte puc.12, 13).
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Puc. 12. \ameHeHue HanpaBneHust TpeHda, MogenupyemMoro 34-BoSsIHOBOW CTPYKTYPOWN
Onnunota, C NONOXWUTENbBHOMO Ha OTpuuaTternbHoe (POCT KOTMPOBOK CMEHSETCS UX NageHuem).
JonrocpoyHbIi KOMMNOHEHT BEKTOPa W3MEHEeHWA NpeacTaBneH He HaKMOHHOW MPSIMOW, Kak Ha
puc.10, a cMHycomaansHON KpUBOW.
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Puc. 13. WsmeHeHve HanpaBneHuss TpeHaa (34x-BOMHOBOro LUMKna J3nnuoTta) ¢
OTpULATENBHOrO Ha NOMNOXUTENbHOE (C MOHMKEHUS KOTUPOBOK Ha MOBbLILLIEHMWE).

[Mpn NPOXOXAEHUWM BOSHbI YEepe3 MakCMMyM Mbl MOJTyY4aeM TO MCKaXeHue uaearnbHoW
MoZenu, Kakoe 1 oxuganu nony4mTb. [IoMHMTE 3amMevaHue 0 ToM, YTO Teopus InnuoTa nydile
BCcero paboTtaeT Ha TPeHAOBbIX pbiHKax? HecMoTps Ha BEPHOCTb YMCIOBbLIX 0O603HAYEHWIA BOJH,
"OTKSTIOHEHME" HEKOTOPbLIX M3 HUX OT HOPMbl MOXET cAenaTb npouecc uaeHtudukaumm BOJSH
Ype3BbIYaMHO CIIOXHBIM W TpyAHbIM 6e30THOCUTENbHO OT crnocoba ero npoBegeHusa (Ha
KOMMbIOTEPE UMK XEe BPY4YHYIO). VIMEHHO TakvMmu OTKIOHeHusMn [Mpedtep n XepcT ob6bACHAT
nosiBNieHne MHOMMX CTaHAapTHbIX ANA TexXHW4Yeckoro aHanusa duryp ("ronosa Ha nnedvax”,
HanpvMep) Ha rpaduke KOTUPOBOK B MOMEHT U3MEHEHUSI HanpaBneHNs pbiHKa C NOBbLILLEHNS Ha
NOHWXeHue (cmoTpuTe puc.13).

Tenepb Mbl MOXeM OObBSACHWTb, MOYeMy aHanu3 rpaduka KOTUPOBOK B TEOPWUM BOMH
[OIDKEH 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 BOSH, HA OCHOBE YEero COCTaBMSTCH MPOrHO3bl AarbHENLLEro ABWKEHNS
ueH. Ho cneuudmka p[JaHHOrO WCCrNedoOBaHUA [[ONyCKaeT €€ MNPUMEHEHWe C  Lenbko
nosHaBaTenbHOW: Mbl paboTaeM C maeanu3npoBaHHOW MoAenbit IAnnuoTta, ¢ "maeanbHbiMK"
TMNaMmuM BOSH, W 3HaeM, KakK BCHA BOJIHOBasi CTpyKTypa noBegeT ceba B AanbHeunwem.
WinWaves32 3Toro sHamb He MOXET, U YC08HbIe UeHHbie ByMaau MOXHO UCnonb3oBaTb A1
NPOBEPKN aHaNUTUYECKMX BO3MOXHOCTEW MNporpamMmbl (OCOBEHHO MNpPU UCCNELOBAHUN TaKUx
CUTYyaLMi, B KOTOPbLIX Teopus AnnmoTa, Kak roBopsiT, Xy)ke 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 WHGOPMaUUn BHE
3aBMCMMOCTM OT UCTOYHUKA, U MPUHLIMN OTOBpaXKeHUs1 TPaeKkTopuUM ABUXKEHMS NyLLIEYHOro sapa u
KOTUMPOBOK €/1MH: MO OJHOWN OCU — BpeMmsl, N0 ApYyron — NpOCTpaHCTBEHHOe rnonoxeHne. Passreas
3Ty aHarnorui, MOXHO ckasaTb, YTO AEWCTBUE IPaBUTALMOHHBLIX CUIT CXOLHO C OENCTBMEM CUM
cnpoca v nNpearioxeHus Ha bupxe (gaxe B TOM, YTO HMKTO HUKOTAA HE BUAEN HU TEX, HU OPYrux)
— BO BCSIKOM Cy4ae, cnocod n3obpaxxeHnst eauH, 3Ha4uT, 1 MeToAbl paboTbl C JaHHLIMU OOMKHbI
ObITb CXOXMMU. V3 TakMx NpennonoXeHni U UCXoanT OObIMHO aHaNUTUK, COBEPLUEHHO ymnycKasi
13 BMAY TOT PaKT, 4TO TeopeTnyeckme 6a3bl ABYX CPAaBHMBAEMbIX ANCLMMIIUH MO CTEMEHN CBOEN
pa3paboTaHHOCTM HACTOMbKO OTMMYAKTCA APYr OT Apyra, YTO HWM O KAKOM CpPaBHEHUW HE MOXET
ObITb U peun. Pusmk 3Haem, Kakol 3aKOH OENCTBYET Ha ABUXKYLLEECs TEero U Kak OH AENCTBYeET,
npuvyeM 3HaHus 3TM popManun3oBaHbl U OTPAXEHbI KOMMYECTBEHHO; 9KCMEPUMEHTbI MPOCTO He
HY>XHbI: eCTb QOpMyInbl. Y aHanuTMKa Takoro COBEPLUEHHOTO MHCTPYMEHTapusi NPOCTO HET: OH
neimaemcsi 06bsICHUMb, KakoMy 3aKOHY MOOYMHSNNCE LeHbl B TEYEHMEe aHanuanpyemoro
nepvoga BpemeHu, u denaem npedronoxeHusi O TOM, Kak OHM noBedyT cebs B ganbHenLeMm.
TexHunyeckuin aHanna 6ornee MCKYCCTBO, YEM Hayka, U Halln 3HaHUS B 3TOW 0OnacTy HOCAT He
CTONbKO Ka4yeCTBEHHbIN, CKOMbKO KOJIMYECTBEHHbIN XxapakTep. [MoaTomy pesynbTaTbhl Takoro
aHanmaa CyLeCTBEHHO BEPOSTHOCTHbI, MO3TOMY TOYHOCTb MPOrHO30B HEOQHOPOAHA M Aaneka oT
nageana. Mbl onepvpyemM nNpeanosnioXEeHUSAMU W NPUBNMKEHUSMWN; BEPOSITHOCTb HEBEPHOTrO
OOMyLEHNS OYeHb BENUKa, PaBHO Kak U BIUAHME ero Ha obLLyl0 KapTWHY; BCE BO3MOXHbIE
YMPOLEHNS UMEKT CMbICA fWWb A0 Tex Mop, MOoKa OTpaxawT, HO He WUCKaxawT
OecTBUTENbHOCTb. PeanbHOCTb (rpadmk AaHHbiX) Bcerga obbekTMBHa, ee uHTeprpeTauums
(aHanu3) Bcerga cyObeKkTMBHa.

Korga Manunen pabotan Hag 3akOHOM yCKOpeHus, dousnka Toxe Oblna Haykon, HU4Yero
He 3HaBWen HasepHska. OH rodbl MNOTPATUN Ha 3KCMEPUMEHTbI, COTHU MyLIeYHbIX saep
noaHumas Ha lNu3aHckyto BallHio U cnefs 3a MX NONeToM, npexae Yem cobpan [oCTaTo4HO
MaTepuana ans TeopeTudeckmx Bblknagok. M He gymaeTte nv Bl criyyaniHo, YTO € ero BblIBOAaMM
HWKTO He cnopun?

BoT M Mbl Tak Xe NnaBHO ABWXEMCH OT WMCKYCCTBA K HayKe, OT KayeCTBEHHOro K
KonuuyecTBeHHOMy. [ToMHWUTE NpuTYy O crnenuax u cnoHe? 3To nNpo Hac. Mbl pasbusaem obLLyto
KapTMHY Ha oOTAenbHble cocTaBnslowme u pabotaem muwb € Temu hparmeHTamm
KOHBIOHKTYPHbIX  [aHHbIX, KOTOpble MNO3BOMAT Ham pabotate € HumKU. JlereHgapHas
YHUBEpcanbHas 1 YyaoAencTBeHHas Toprosas cuctema tuna BonwebHon nanoykun, pasymeercs,
Morna 6bl paboTatb C AaHHbIMK M He npuberasd Kk Takon pasbuBke, HO ee e HeT — No3TOMY
CKeNTMKW, ANS KOTOpbIX "4yTb-4yTb HE cyMTaeTcs" M KOTOpbiIM HeobxoauMmo "BCe unm 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 N3MeHUTb Takoe MOoMoXeHue
Belen u dpaktuueckn yxe pgenaeTr 310. B ee ocHoBe nexut knaccuduKauus BOMH M KX
coveTaHui, OHa onepupyeT BEepOSTHOCTAMM W B KayecTBe pe3ynbTaTOB aHanusa npegnaraet
HEeCKOSbKO BO3MOXHbIX (Hanbonee BeposATHbIX) CLieHapueB pa3BuTus pbiHka. CTOUT M roBOpUTb,
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YTO O NPaKTUYECKOM MPYMEHEHUN 3TON Teopun 6e3 NMOMOLLM KOMMNbIOTEPA HeYyero n Aymatb, —
o0bemM WHgopMaUMM N BbIMUCIEHWIA, Tpebyrowmnca ans aToro, 6acHOCNOBHO orpoMeH? Ham
OYeHb MOBE3MO, YTO OT BCEW 3TON TSXKenom M HyaHom paboTbl Hac n3baenseT nsobpeteHue
npakTuyeckn pydHblx nporpamm tuna WinWaves32 (ckoHCTpyupoBaHHOW cheuuansHo Ans
aHanusa 1 NporHo3a BupXKeBbIX PbIHKOB Ha H6ase Teopuy 3NNMOTa) N YTO UX NPUMEHEHWE CTano
BO3MOXHbIM Gnarogaps 3ameyarenbHOMY M300peTeHMIo Beka — NOPTaTUBHOMY KOMMbIOTEPY.

AHANN3 CUHTETUYECKNX BOJTH SJITTMOTA

He cyuwecTtByeT OJHOW-eQUHCTBEHHOW WCHEpnbIBalOLWEen MeTOAMKU, MNO3BONSAOLLEN
OLEHNTb OENCTBEHHOCTb TEOPUN LMKITOB, BOSTH ONnuoTa unmn ux codetaHuns. Bce komnbloTepHble
nporpamMmbl AN naeHtTudurkaumm BOSH, CyLLEeCTBYIOLME HA HACTOSALIMA MOMEHT, paboTaloT no
MeToamKam, SONyCKaoLWmnM BO3MOXHOCTb UL KYCOYHOro aHanusa rpaduka (no yactam). U sce
OHU HYXOAKTCH B HEKOTOporo poga "amnupudeckon nopgaepxke ": asTopbl WinWaves32,
HanpuMMmep, NPOBENU TbICAYM TECTOB Ha LENCTBUTENbHbIX KOHBIOHKTYPHbIX AaHHbIX C LeNbko
COOTBETCTBYIOLLIEN HACTPOMKN U OTNaAKM CBOEW NporpamMMbl. TakMe HaCcTPOMKN 1 OTNagkn nmeT
TEHOEHUMIO CrnaxuBaTb OCOOEHHOCTM pearbHOW [OEeACTBUTENbHOCTU: 3TO BCE pPaBHO 4TO
npoaHanuamMpoBaTb Kakylo-HMOyAb YacTb rpadmka KOTMPOBOK YCMOBHbLIX LEHHbIX Oymar,
NoNy4YnTb BEMWKOMNENHbIA e0UHUYHbIU Pe3ynbTaT U cKa3aTb, YTO U BO BCEX OCTaslbHbIX Cry4asx
cucteMa bygeT paboTatb OTNMYHO. Henb3s OCHOBBIBATb CBOU CYXXAEHWst 0 paboToCnoCoBHOCTH
CUCTEMbI Ha CTOJb CKYAHbIX AaHHbIX.

Cuuntato HeobGXOAMMBbIM OroBOPUTBLCHA: BCE MOM 3kcnepumeHTbl ¢ WinWaves32 go cux
nop Aasanu NpPocTo OTNMYHble pesynbTaTtbl. CocTaBnsemble NporpammoNn AN MOUX YCMOBHbIX
LeHHbIX Bymar "nporHo3sel” 4o cux nop 6binm NpeBbile BCAKMX NoXBar.

MpuHUMNBI "NPOBEPOK TOMHOCTM COOTBETCTBUSA" NpOorpammbl, MPOBOAMMBIX Ha AaHHbIX 3a
npownble nepuoabl BPEMEHW, MO3BOMAIOT HaM OTCnexuBaTb "KayecTBO aHanusa" nytem
"NporHo3mpoBaHnst Oyayulero” B pasnuyHble MOMEHTbI Mmpolwnioro. dta npoueaypa cbeperaet
Bpems — Bbl He JOMmKHbI XaaTb, Noka Oyayliee HaAcTynWUT, MOTOMY YTO B KaXKOOM OTAENbHOM
cnyyae bygyuwee 6bino BYepa. MNMpouecc aHannza WinWaves32 cocTouT n3 COTEH U TbICAY Taknx
NPOBEPOK (TECTOB), NPUYEM BCE UX pe3ynbTaTbl CTAaTUCTUYECKU MPYMNNUPYIOTCS M OLEHMBAIOTCS, a
NMOTOM BbIBOOATCA B KOHTPOSIbHOM OKHE, KOTOpoe noapobHO wm3obpaxeHo Ha puc.14. Tak
HasblBaemas "ropadasi kapTa", cocTaBndemas Ons KaxOon anbTepHaTtuBbl, "nepekpbiBaet”
KOHTPOMbHbIE AaHHble, Mogenupylowmne Oyayuiee, KoTopble, pas3ymMeeTcs, B Cam Mpouecc
TecTupoBaHus He BkwoyvaTcd. Kaxgas Takas kapTta npeactaBnsgeT cobon  COBOKYMHbLIV
pesynbTaT MHOXeCTBa BO3MOXHbIX Oyayuwimx "kapTvH mupa". OB6o3HayeHus BONMH OnnuoTta,
onpegensiemble AnNs KaXdowW anbTepHaTuBbl, NPUMEHSTCSA K rpaduky npu Bbibope AaHHOW
anbTepHatuBbl. CBOAHas KapTa aHanormyHa OObIMHOW, TOMbKO "Kpyrosop" ee wwuvpe: B Hee
BKITHOYAIOTCA BCe KapTbl AN1S BCEX anbTepHaTUB B COOTBETCTBMU CO CBOMMMW BEPOATHOCTAMMU.
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Puc. 14. YBenuyeHHoe n300paxeHne KOHTPOSIbHOro OkHa nporpammbl WinWaves32.
O6paTtute BHMMaHWE Ha TO, YTO MPW TECTUPOBAHWNM YCINOBHBIX LIeHHbIX Oymar 4acTto NosiBNsieTcs
YpesBblYaliHO BbICOKMI pe3ynbTaT B rpadpe "oueHka" (rating).

Ona pgemoHcTpaumm Bo3MoxHocTern "WinWaves32" Hwxke npuBedeHO HECKOMbKO
BbIMOMHEHHBLIX €K MPOrHO30B: TaK Kak Mbl paboTaem C yCrio8HbIMU UEHHbIMU OyMazamu,
npaBunbHbIA "oTBET" 3apaHee u3BecTeH Ham (HO He nporpamme). C HUM Mbl U CpaBHUBaEM
pesynbTatbl aHanusa (CMOTpuTe pUcyHkM 15-17).B kaxooM KOHKPETHOM MpuMepe aHanus
Ha4YMHancs He3aJomnro 4o Toro, Kak "TpeHa" MeHsan HanpaeneHue (OKoso KoHua BonHbl "C"). 310
ObINO cAenaHo crneuuanbHO, C UEnbl YCIOXHUTL cToswyo neped "WinWaves" 3apady u
NpoOBEPUTbL TakuM 0Opas3oM ee YyBCTBMTENBHOCTb K pa3BOpOTaM.

B KaxOom KOHKpPETHOM cnydae peaynbTatbl, [[OCTUrHyThle "Kaptom Odnnuot",
onpaeApiBanu camble CMenble OXMAaHus, OCODEHHO €Crnn YYecTb, YTO paccMaTpuBanuchb NULLb
npeanoyTUTEnbHbIE anbTepHaTMBbI, @ HE CBOAHbIA UTOr. TakMum o6pa3om, MpoBeaeHHoe
nccnegosaHue gokasbiBaeT adppektnBHoCTb "WinWaves32" B CNOXHbIX TOProBbIX CUTYaLUSIX.
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Puc.15. AHanu3 cuHTeTn4Yeckon 34-BOSTHOBOW CTPYKTypbl JnnvoTa, nNpoBedEHHbIV
HenocpeacTBEHHO Nepes MUHUMANbHOW TOYKOWM BOSHbI "C".
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Puc.16. Ananus "WinWaves 32": MMHuManbHasa Todka BonHbl "C" ¢ puc.10.
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Puc.17. AHanu3 CUHTETMYECKOW BOJSHbl JnnmoTa: Goree NpoAOIKUTENbHBLIN Nepuop,
BPEMEHU, YeM Ha npeabiaymx pucyHkax. JonrocpoyHblii KOMMOHEHT "KOHTPOMNBHON" CTPYKTYpPbI
UMeeT CUHycougarnbHbIf, @ HE NIMHENHbINA BUA, YTO TEM HE MEeHee He BnusieT Ha 3 EKTUBHOCTb
aHanusa u nporHosa.

Ecnun Bbl 3ax0TuTe NpOAOMKWUTb MUCCNenoBaHWe, YTOObl 03HAKOMMUTBLCS C Pas3fIUYHbIMU
nHaMBMOyanbHbIMM nporHo3ammu "WinWaves32" n y3HaTb, Kak OHW cornacytlrcss ¢ obwum
pe3ynbTatoM, MOXHO MOMEHSTb napameTpbl B KOHTPOSNILHOM OKHe OnnuoT, yCTaHaBnusasg
3HayeHUss Ha 1 BMeCTO MNpUHATBLIX No ymonyaHuio 1 000 u npoBecTn noaTanHyl "pesusuio”.
3avacTylo OTAenbHble MNPOrHO3bl B TOYHOCTWM COBMAZAKT CO CBOAHLIM, MOPOW HEMHOro
oTnuyatotca oT Hero. "WinWaves32" penaet MHOrM0O Xxopowux npeanosioKeHUn Hapsgy c
HEKOTOPbIMU MOYTU udeasibHbIMU, N1 YEM MEHbLUE YUCIO "HemgearnbHbIX MPOrHO30B", TEM YXe
CBOAHas uTOroBasl Kapta M Tem Gonblle OHa HanoMuHaeT pesynbTtaT puc.18. Tenepb Bce
3aBucUT Tonbko OT Bac: Bawa cobctBeHHas "cdopmyna gosepus" — codeTaHus B ONTUMarbHbIX
nponopuusax Bawero onbita 1 4yBCTBa pblHKa C BO3MOXHocTaMu "WinWaves32" n apyrumm
WHCTPYMEHTaMM TEeXHMYECKOro aHanu3a (MHauMkaTopamu, Hanpumep) — npuBegeT, byaoem
HafedATbCs, K naeanbHbIM pesynbTaTam.
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Puc. 18. WVpeanbHoe npeackasaHue 6Gnwkanwero 6yaywero ot "WinWaves32".
HecmoTpsa Ha TO, YTO 3TO B AENCTBUTENBHOCTM €OUHUYHBIN NPOrHO3, OH KPOMEe TOro ABMseTcs
OAHUM U3 MHOrMX B 9TOM aHanuse, u nporpaMmma cama no cebe He MOXeT M3oNMpoBaTh Takune
ONTUMarnbHble NPOrHO3bl OT APYIMX COCTaBMALMX CTAaTUCTUYECKON 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
(cHycoma € MOCTOSIHHBIM NEpPMOAOM) BOCMPOM3BOAMT OpaKkTarnbHy0 (BOMHOBYH) MoAenb
OnnuoTta ¢ TOYHOCTbIO OO0 Ntobon cTeneHW. OTO onpoBepraeT yTBEPXKAEHWE 3MIIMOTOBLIEB O
HEeUUKIUYHOCMU PblHKA, NOAYEPKMBAs POfb BOMHOBOW TEOPUM U BAKHOCTb MPUMEHAEMON B HEN
nocnegosatensHOCTM ®uboHauun. S yBepeH Takke, 4YTO 3TO npuBedeT K AanbHenwen
MHTErpaumm o6enx AUCLUNINH U UX KOHLEeNTyanbHbIX UHCTPYMEHTOB.

O4yeHb HEMHOTMEe WHOUKATOPbI W3 M3BECTHbIX aBTOpy 00MagatT 3HAYUTENbHON
NMPOrHO3HOM LEHHOCTbIO — OHW [JalT HaMm nub  ApYyrylo  KapTuHy npowrnoro. MHe
NpeacTaBNAeTCH, YTO KaXabI HACTOSALUIN aHaNUTUK, UCMOMb3Ys UX, BCeraa B HEKOTOPOM pofe
3aHMMaeTCa WOeHTUdUKAUMEA YXKe W3BECTHbIX €My TUMOB LEHOBbIX "ABvkeHun" ("nosut
BOmMHbI"). Elle A yBepeH B TOM, YTO CMOCOOHOCTb 3Ta BCKOPE BOMMOTUTCH B TaK Ha3blBaEMbIX
(MHOI) "MHOMKaTOpax BTOPOro NoKoneHus".

Panbd H. 3Onnuot, cosmaeB ceok Teoputo, "3actaBun ropy matm k Maromety", un
KOMMbIOTEPHBIA BapuaHT peanusaumm ero npuvHumnoB — nporpamma "WinWaves32" — moxer
CMNYXWTb NMPMMEPOM CUCTEMbI MAEHTUMUKALUN BOMHOBBIX TUMOB, KOTOpas, KCTatu, NokasbiBaeT
OTNWYHble pesynbTatel. Ham Bcem ctouT o06aymMaTb COBEPLUEHCTBOBAHME  HANUYHOro
WHCTPYMEHTapUsi 1 HEMHOIO MO-APYroMy B3rfsiHyTb Ha GupXeBble onepauuyn — novemy Obl He
HayaTb ¢ "WinWaves"?
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OB ABTOPE

Yapnb3z Munnep (anekmpoHHbIli adpec cemcemcem@aol.com), UHXEHEP-31EKMPUK 110
npogheccuu U mexHudYecKkul aHalumuk ro npuseaHuro, nocre 12 nem pabomsl 8 KOMMaHuUU
"General Radio" ("GenRad") 8 meyeHue 24 nem 3aHumarcsi rperiodagamersibCKol
OessmenibHOCMbIO 8 Kadecmee wmamHo20 compyOHuKka cmpobockorudeckol nabopamopuu
mexHudyeckozo omdeneHusi Maccayycemmckoeo  TexHonoauyecko2o UWHcmumyma. B
Hacmosiwiee 8peMs  Aensiemcs  KOHcynbmaHmowm  komnaHuu  Northpoint  Labs u
crieyuanusupyemcsi 8 OCHOBHOM Ha 8bICOKOCKOPOCMHOM U C8EepX8bICOKOCKOPOCMHOM
gopmuposaHuUU U30bpaxKeHUs.

Asmop xouyem nobnazodapums [xxoHa CriocoHa u3 Equis International (www.equis.com)
u Puyapda CysHHena u3 International Trading (www.internationaltrading.com) 3a ux nomowp u
1o00OEPXKKY.
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wermmeees [IPYTIOIKEHUE *+resssmmmsmssns

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 matematmkoB CpegHeBekoBbs. [OBOPSAT, YTO 3TO CBOe OTKPbITME OH caenarn,
3agaBwmcb BonNpocoM: "CKOMbKO KPOSMKOB, MOMELLEHHBIX B KIETKY, MOXHO MOMYyYnTb B rog ot
OLHOW Mapbl, ecnn Kaxgas napa Npou3BOOUT HOBYIO KaXObl Mecsl, HadMHas co BTOporo?".
Jlloboe wu3 uucen nocnegosatenbHocTM PuBOHayum npeacTtaBnaeT cobOOW KONMYECTBO Map
KPO/IMKOB B COOTBETCTBYHOLMIA Mecsl (00o3HavyaemMbii MopsigkoBbiM HoMepoM). HauumHas ¢
€OVHWLbI, KaXabIN YNeH NOCnefoBaTeNbHOCTU paBeH CymMme ABYX npeablaywmux. Yucnosow psa,
nonyyaoLmncs B pedynbtaTe, HEOrpaHUYeH CBepXy (MOXeT NpoaomKaTbes 0 BeCKOHeYHOCTH).
3apaeTcs xe aTa NocneaoBaTenbHOCTL cneayloLwmmMm obpasom:

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

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

Ymcno duboHauvun, F 011235813 21 34 55 89 144 233 377 610
MopsagkoBbI HOMEpP Yncha, N 1234567 8 9 101112 13 14 15 16

Kaxgoe uncno nocnegosatenbHOCTU obnagaeT OBYMSA XapakTepucTukamun: cobCTBEHHO
3HavyeHneMm F (KOnMMYecTBO KpPOSIMKOB) M MOPSAKOBbIM HOMEPOM n (gata dwukcauum 3Toro
Konm4yecTBa — onpeAeneHHsIn mecsu). Takum o6pasom, ecrniu

n=15
then

F =377
F(n—-2)=144

£ 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) npuHagnexat 3HameHUTbIe cnoBa: "Korga 3nnuoT roBopun O 3akoHax NpupoAbl, OH
nmen B BUAy nocrefoBaTtenibHoCcTb PMBOHaYuM Kak mateMaTuieckunii 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 SBMSeTCs
CYMMOW ABYX NPeablayLLnX HEYETHbIX.

o Kaxpgas cteneHb 6a3ancHOM BOMHOBOW CTPYKTYPbl nnMoTa COCTOUT M3 YETHOro Yncra BOJH
F, B cBOl o4vepedb packnagbiBawolierocs Ha umnynsc grvHow F(n-1) n koppekTuBy
pasmepom F(n-2) (2 npeablgyLmnx HEYETHBIX 3HAYEHUS).

e [locnepoBaTenbHOCTb HE OOIMKHA HadMHaTbeca uudpon 1. HavanbHbIM ee YrneHOM MOXeT
OblITb  noboe uenoe nmbo [pobGHOe uMCMo, YAOOBMETBOPSIOWEE  COOTHOLUEHUSIM,
CYLLECTBYIOLLMM MeXay BCEMU YNieHamMu NocrnenoBaTenbHOCTY.

e LUndpa 4, cama no cebe B faHHyl MNOCMNeAOBATENbHOCTb HE BXOASLLAS, OYEHb BCE Xe
BaXkHa.
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Yapnb3 Munnep "WccnepoBaHue B3aMMOCBSA3M TEOPUN LUKIOB M BOSTH QnnnoTta B pexume
KOMMbIOTEPHOIrO MoaenMpoBaHms"

e Yucna duboHayum NPpMMEHSIIOTCS K YacToTaMm, a He nepumogam BOnH AnnuoTa (M B ero, 1 B
MOeM aHanuse).

e Haubonee BaxHble COOTHOLEHNS PMOOHAYYM, CnyXallme 4ns CBA3W NPUHUMNOB dnnunoTa u
UMKITMCTOB, BbIMMAAAT cnegyowmm obpasom:

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

next

Uto e go kponukos, TO lMpeuTep nocuutan, YTo MpU ANUTENBHOCTM IKCNEPUMEHTA,
paBHOW CTa MecsauaM, YACNO UX YBENUYUTCH OO0 pa3MepoB B OykBarbHOM CMbICIE 3TOro
CrnoBa NpoCTO acTPoOHOMMUYeCcKMX. [pn NPUHATMM CpeaHUX pa3mMepoB CpeaHero Kponuka 3a 1
Kybuueckun ¢yt (0,028372625 kybomeTpa) Becb obpasoBaBluuiics Obl B TeuveHue 100
MecsiLeB BbIBOOOK, MMe4YOM K Mrieyy U XBOCTOM K HOCY MOCTaBMEHHbIA, MNNOTHEHBbKO
3anonHun G6bl cobol BcClo uenuvkom Tepputopuio Wtanmu. Ecnm ke BbICTPOMTb MX MO
BEpPTUKAnNu, BbiCOTa Takon nupamuabl coctasuna 6bl npumepHo 22 000 munb (35 398 km).
Takon cnocob nNOCTpoeHWst BbiBENT Obl UX Ha OKOMO3EeMHy opbuty, Tyga, rge cumbl
NPUTSHKEHUS Y)Ke NOYTU He OencTBYHOT. Cambli pe3Bbii U3 HUX MOT Obl AaXke BbINPbIrHYTb B
OTKpbITLIN Kocmoc! K cuyacTblo, y Hac ecTb wmodenb npouecca (nocrenoBaTenibHOCTb
®dunboHauvum) — 4yTobbI Yy3HATL BCE 3TO, IKCMEPUMEHT MPOBOAUTL HE HaAo.
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