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TeopeMa 0 HAJIMYMM NAMATU Y ClIYyHaMHbIX NOCJieaoBaTeIbHOCTEHN

ABTOp Reshetov Bkn Thursday, 3 December 2015
MpennonoXunM, 4TO UMEETCS HEKUIA FEHEPATOP CyYalHbIX BPEMEHHLIX PsAAoB, 06 anroputme
KOTOPOro HaM U3BECTHO JIMLLb TO, YTO BEPOATHOCTb CreHEPMPOBAHHOIO Ntoboro ero nocaeayoLero
3HaYeHUs He3aBUCMMa oT Ntoboro NpeabioyLWEro CreHepUPOBaHHOI0 3HavYeHus. MNpeanosoXXnm, 4To
[aHHbIN reHepaTop C MHTEepPBasioM B 1 eANHNLY BPEMEHM, BbIAAET HEKYIO NOC/IeA0BaTENbHOCTb
4yucen:

X1, Xy, o X1, Xt
loe:

X; - HeKoe 3Ha4veHue cnyqa|7|Horo 4Yncna, creHepmnpoBaHHoOe reHepaTopoOM Ha i-n eguHULe BpemMmeHn C
MOMEeHTa ero 3anycka.

t - Tekyllee BpeMs B eAMHULIAX BPEMEHN C MOMEHTA 3arycka reHepaTopa

npe,D,I'IOJ'IO)KI/IM, 4YTO HaM MU3BECTHbI ABa NMPON3BOJIbHbIX 3Ha4YeHUNA, CreHepnpoBaHHbIE B NMPOLUJIOM: Xt_
kW Xt—m

Mpwn ycnosnu:
O=sk=m=t

MpennonoXnMm, 4To UMeeTCst HEKNIN ByKMekep, KOTOopbI NpeanaraeT caenaTh CTAaBKy B MOMEHT t
Ha pa3HMLy MexXAay 3HavyeHusSMn Yncen & = X;.m - Xt 4+ n, FTA€ N - HaTypaJsibHOE YNCJI0, NPU YCIIOBUSAX:

e Ecnu Mbl penaem CTaBKY Ha NOHM>XXeHNe, TO pa3MepP Hallero BbiUrpblilla 6y,u,eT paBeH OB
AOeHeXHbIX egnHnuax

e EC/in Mbl flenaeM CTaBKY Ha NOBbILLeHWe, TO pa3Mep Hallero BbiUrpblLLa 6y)J,eT paBeH -0B
OeHEeXHbIX egnHnUax

BO3MOXXHO /X MOJIYHYUTb MaTeMaTUYECKOE OXXKMOaHNe Bbllle 3Ha4YeHUa 0 eHEeXXHbIX e GUHULL Npn
CTaBKaX Y BbllleyKa3aHHOro 6meeKepa, ecJin HaM 3aBeaO0MO N3BEeCTHbl 3Ha4YeHUA OBYX
MPON3BOJIbHbIX NpeabiayLmnx Yyncen psaga: X U X;.»? Beab 04eBMAHO, 4TO 3Ha4YeHMe 4Yucna psga
Xt + n HaM MOKa HeN3BeCTHO, T.K. FeHepaTop BblAaCT ero B 6yayLeM TOIbKO Yepes N eQunHNL,
BpEMEHMN.

Onsa Havana nonpobyem gokasaTb, YTO 3HAHWE TOJIbKO JINLb OOHOIr0 3HA4YeHNA Yncna X; ., ABHO
HenOoCTaTO4YHO A1 MOoJIy4eHUs MoJIOXKNTE/IbHOro MaTeMaTUYeCKOro OXXUaaHusa No npasuiam
BblLLeNnpuBenEéHHON Nrpbl. XoTHa Bpoae 6bl 1 04EBMAHO MO BbilLUeYyKa3aHHbIM YC/I0BUSAM, BEPOATHOCTU
CreHepupoBaHHbIX 3HAa4YeHUN NONapHO He3aBUCUMbI OPYr OT Apyra. Ho 3To noka ewé He AoKa3aHo
019 MaTeMaTNYeCKOro OXXnaoaHus.

Paccmotpum cnyydam 1.1. npu ycnoBum: Xi.m = X¢ 4 n

Mockonbky B 3TOM ciiydae & = |Xi.m - Xt 4+ o] = 0, TO O4EBMAHO, 4TO MaTeMaTU4YeCKoe OXXupaHme
Bcerna Toxe bynet paBHo M = 0.

Paccmotpum cnyyam 1.2. npu ycnoBum: Xi.m #Z Xe s n
Hanpém MUHUMYM OT 3HAYEHUN Xi_m U Xt 4 n

Viin = Min(X¢ . m, X¢ +n)
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Hangém MakCMMyM OT 3Ha4YeHUn X; . U X; 4
Vinax = Max(X¢.m, Xt 4 1)

Bblyncanm mexxgy HAMKU pasHuLy:

dV = Viax = Vinin

B TakoM csly4yae paBHOBO3MOXXHbl BCEr0 NWLLIb ABa HECOBMECTHbIX BapuaHTa, NpuBefeHHbIe B
HUXXeyKa3aHHOW Tabnunue No CTPOKaM:

Homep BapuaHTa

3HaveHne X;.m

3HaveHune X; 4,

PasHunua: Xi.m- Xi+n

1

Vmin

Vmax

-dVv

2

Vmax

Vmin

dv

MOCKONbKY BblleyKa3aHHble BapaHTbl 1 1 2 paBHOBO3MOXHbI, T.e. p(1) = p(2) = %, TO
MaTeMaTU4ecKoe oXnaaHuve:

M=(dV-dV)/2=0
BbiBOoA: 3HAHMe 3HAYEeHUA eAUHCTBEHHOro NPon3BOJIbHOW CJIY4aWHOW BeJINYUHDI
CJIy4aMHOro BPEMEHHOro pAna He JAéT HUKAKOro npeMMyLiecTea B MaTeMaTU4eCKoM

OKMOAHUU Pa3HULUbI MeXAay 3TUM 3Ha4YeHUeEM U no6bbiM 3aBeA,0MO HEU3BECTHbIM YUCJIOM
3TOrIo >Xe paAna npu ycJioBmm nonapHoﬁ He3aBMCMMOCTM 3HAYEHUN BCEeX Yuces B 3TOM Xe

pAny.

C AByMS 4McnamMm CJy4aMHOroB BPEMEHHOI0 psafa, 3Ha4YeHne O4HOro U3 KOTOopbIX HAaM 3aBeoMO
N3BECTHO, @ BTOPOro HEN3BECTHO, Mbl pa3obpannce. Tenepb Nnepengém K TPEM Yyncnam, 3Ha4YeHns
OBYX U3 KOTOPbIX HAM 3aBe0MO U3BECTHbI, @ TPeTbero Hem3BeCcTHO.

Paccmotpum 2.1. cnyydyam, korpa Xe.m = Xeok = Xean

OueBnpgHo, 4YTO Bcerga & = 0, a cnegoBaTesibHO M M =0

PaccMoTpuM 2.2. cny4yal, Korga aBa 3Ha4eHUs paBHbl MeXxay cobom, a TpeTbe He paBHO HU
OAHOMY U3 OCTaJIbHbIX ABYX 3HA4E€HUMN

T.e. MOXKET UMETb MECTO TOJIbKO OANH U3 TPEX HUXKEMPUBELEHHbLIX PABHOBO3MO>XHbIX BapMaHTOB:
L Xeim=Xeek M Xgon # Xeom M Xppn # Xeok
2. Xeom Z Xk W Xe o = Xeem MW X g n 2 Xeok
30 Xeom # Xeek M Xegn & Xeem W Xp 40 = Xk

Hanoém MUHUMYM OT 3HAYeHUN Xi_my Xi-k U Xt 4 n

Vimin = min(xt—mr Xe-ko Xe 4 n)

Hanpém MakCMMyM OT 3HAYEHUM Xi ., Xi-k U Xt 41

Vimax = Max(X¢_m, Xe- k0 Xe4n)

Bbluncnnm mexgy HAMKU pasHULY:

dV = Viax - Viin

Y Hac MOryT ObITb BCEro WeCTb PaBHOBO3MO>XHbIX 1 MOMapHO HECOBMECTHbLIX BapPMNaHTOB:

Pa3Huua:

Homep BapunaHTa

3HavyeHune X;_y

3Ha4veHune X;.

3Ha4vyeHune X; 4

1

Vmax

Vmax

Vmin

dv
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Homep BapunaHTa 3HaveHune X; .y 3HaveHune X;.m 3HaveHune X; 4 Pa3Huuya:
2 Vmax Vmin Vmax -dV

3 Vmin Vmax Vmax 0

4 Vmax Vmin Vmin 0

5 Vmin Vmax Vmin dv

6 Vmin Vmin Vmax -dV

N TYyT Mbl BUOUM OBe NHTepeCHble 3aKOHOMEePHOCTU:

LEcwm Xi > Xieomy TO Xt o =< Xt 41
2.Ecnmm Xi « < Xiomr TO Xiom = Xt 41

Mockonbky 3HaYeHns X;_ U X; ., HAM 3aBe0MO N3BECTHbI, TO B IAHHOM CJly4ae Mbl MOXeM be3
BCAKOIro pUCKa caenaTb CTaBKY Ha 3HaK pa3sHuubl: Xi.m- Xt 4+ n-

YT0 KacaeTcs ycnoBus Xy = X¢.m, TO B CUJIy TOrO, 4YTO HaM 3aBEOMO HEM3BECTHO ABAAIOTCS N
3HAYEHMSA 3TUX CNlyHalHbIX BEJINYMH MAKCMMalbHbIMU UM MUHUMabHbIMUA U3 TPEX BO3MOXXHbIX, TO
MaTeMaTMyeckKoe oXxnaaHue 3Ha4YeHnsa pasHuubl |Xq ., - X; 4 | BCeraa 6yneTt HyneBbIM, T.K.
BapuaHTbl C HOoMepamMun 1 1 6 PAaBHOBO3MOXXHbI.

Bblyncanm matoxXmnpaHue gns sapuaHTtoB, Korga Xi.k = X¢.m, T.€. 4719 BapnaHTOB C HOMepaMn 2 1
4:

MX¢ k> Xe.m) =(-dV+0)/3=-dV/3 <0

Bbluncnnm maTtoxxugaHne ons BapuaHToB, Koraa X: ., < X¢.m, T.€. N5 BapnaHTOB C HOMepamMn 3 1
5:

M(X¢ > Xe.m) = (dV +0)/3=dV/3>0
Hy 1 KOHe4Ho Xe:
M(Xt—k = Xt—m) =0

PaccMmoTpum 2.3. cnyvyal, Korpa Bce Uu3BeCTHbie U HeM3BeCTHOE 3HA4YeHUs Cly4anHbIX
BeJIMYMH NonapHoO He paBHbl Apyr apyry

Hangém MUHUMYM OT 3HAYEHUN Xi_ s Xiok U Xt 41
Vinin = MIin(X¢ - ms Xe- ko X 4 n)

Hanpoém MakCMMyM OT 3HAYEHUM Xi ., Xi-k U Xt 41
Vinax = Max(Xe-m, Xe-w Xt +n)

Hanpgém cpegHee n3 3Ha4YeHUm Xiomr Xi-k U Xi 45
Vinig = Mid(X¢ - ms Xe- ko X 4 n)

Bbl4ncanm mexxny HAMKU pasHuLYy:

dVa = Viid = Viin

dVy = Vinax = Vimid

dVC = Vmax - Vmin = dVa + dVb
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Y Hac MOryT 6bITb BCEro LWECTb PABHOBO3MOXXHbIX 1 MONAaPHO HECOBMECTHbLIX BAPUAHTOB:

Homep BapunaHTa 3HayvyeHune X;_y 3Ha4veHne X;. 3Ha4veHune X; 4 Pa3sHunua:
1 Vmax Vmid Vmin dVa

2 V hax V min Vmid -dv,

3 V id V nax V min dv, + dv
4 V mid V min V max -dV, - dV
5 Vinin Vimax Vinid dVy

6 Vmin Vmid Vmax 'dVb

Bblyncnanmm matoxXmnpaHue gna sapuaHTos, Korga Xi_x > X¢.m, T.€. 4719 BapMaHTOB C HoOMepamun 1, 2
n4:

M(Xt k> Xiom) = (Vg -V, -dV,-dVy) /3 =-(dV,+dV,) /3 <0

Bblyncnnm MmaTtoxXmaaHve s BapuaHToB, Korga Xq .y < X¢.n,, T.e. 414 BapMaHToB C HoMepamun 3, 5
n 6:

M(Xi k> Xiom) = (dV, - dVp + dV, -eV,) /3 = (dV,+dV,) /3 >0
0606LK1B 3aKOHOMEPHOCTN ANa cay4daes 2.1., 2.2. 1 2.3. Mbl N0Jly4aeM 3aKOHOMEPHOCTb:

M(Xt-n = Xt+m) = p(xt-m¢ Xt-k) - Signum(xt-m = Xt-k) " (vmax 'vmin) = p(xt-m¢ Xt-k) -
signum(Xe_ = Xe. i) * [Xeok = Xeoml

CoOTBETCTBEHHO, €C/IN 3aBE€0MO 3Has 3HAYEHUS HE MeHee ABYX NpenblayLnX BeNYNUH CyHanHon
BPEMEHHOI0 psAda MOXHO OAHO3HAYHO BbIYNCANTE MaTOXMAAHUA O]9 Pa3HULbI MEXAY NoCaeaHNM
N3BECTHbIM 3HAYEHNEM YUMCSIa 3TOro pAfa M Noka ewé HeEM3BECTHLIM 3HAaYEeHNEM TOro K& CaMoro
pAafa, TO MOXXHO CAeNaTb OKOHYATEsIbHbIN BbIBOA, O TOM, YTO:

CnyqaﬁHble BpeMeHHble paabl obnapaloT NnaMATLIO Ha rny6tu He MeHee OByX 3aBegoMo
M3BECTHbIX 3HAYEeHUN

P. S. Ecnm 6bl 661710 M3BECTHO 3HavyeHme ang p(X;. m # X;. k) TO MOXXHO 6b1s10 6bl BIYUCANTL U
abconoTHOE 3HaYeHMe 3TOro MaTOXUAaHNSA, @ OHO HaM HEN3BECTHO, T.K. Mbl He obnafaem
HUKaKnMK cBefeHnsaMn 06 anropuTMe reHepaTopa.

KOpuin PelieToB
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