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MnaBa 1
PeLIJeHMFI B yC}'IOBMFIX HGOI‘Ipe,D,e}'IeHHOCTMI BGpOFlTHOCTb 7]
MaTeMaTn4eckoe oxmnagaHume

CKONbKO MIpOKOB, CTOJ/IbKO M NMPUYMH UrpaTb B nokep. KTo-To caguTcsa 3a CTon M3-3a
BO3MOXHOCTM MOYYBCTBOBaTb CE6S1 4YaCTblO 3aKPbITOrO COO6LIECTBA, KTO-TO paau
YZI0BOJIbCTBMA M/IM YTOBbI [0Ka3aTb CBOE NMPEeBOCXOACTBO. MHOrMe urpatoT pagu Ayxa
COMEepHMYECTBa, B TO BPEMS KaK HEKOTOpPblE 6EPYT B PYKM KapTbl, YTO6bl YTO/IMTL CBOKO
YKaXKAy asapTa MM OTBJIEYLCA OT NPO6IEM.

Ho Kpome Bcex /IMYHBIX M 3a4acTylo TPYAHOO6BACHUMbIX (DaKTOPOB, HEKOTOPbLIX JIH0AEN
CTUMY/IMpYeT M HeWrpoBas MOTMBauMA. Hanpumep, nobeamtenb rnaBHOro TypHMpaA
World Series of Poker nmoytM HaBepHAKA MOJIyYMT ropy CMOHCOPCKUX MpeasorKeHUN,
KOHTPAKTOB M MPOYMX 6OHYCOB, MOMMMO MHOIOMMJIJIMOHHOIO MpM3a 3a NEPBOE MECTO.

EcTtecTBEeHHO, 3TO AaneKo He Bce NPpUYUNHDI. HEKOTOpre, Hanpmmep, NycKaroTcAa BO BCe
TAXKME Mnocne OAHOIZ npomrpaHHoﬁ pa3gayn - 1 KakK 6bl Mbl K 3TOMY Hé OTHOCUJIUCD,
Mbl  06A3aHbI pacCMaTpuBaTtb TaKMe BeWwU KaK OAMH W3 CI)aI-(TOPOB, I-(OTOprlji
yAepxHUBaeT UPOKOB 3a CTOJIaMMU. ,[l,ame €C/in oueHnBaTb UCKJIDYNTEJIbHO ,Cl,eHe)KHbIﬁ
aCneKT nopaxXeHMA, Mbl CTOJIKHEMCA C r|p06neMoﬁ HeJIMHEMHOM LEeHHOCTU AeHer. Tak,
anAa 6ONbLUMHCTBA mop,eﬁ BbIUIpbIWW NATU MUIJIMOHOB [A0J1/1apOB Tropa3jo 6onee
npeanovYTUTENIEH, 4YeM 50% waHc BbiUrpatb A€CATb MUJIJIMOHOB. Bce peno B TOM, 4TO
nATb MUIJIMOHOB - 3TO CYMMa, CrNoCco6Hasa WM3MEHUTb XKN3Hb, WU npeaeana,q
noJsieaHoCmsob elle nNAT1 MMJIJIMOHOB OKa3biBA€TCA 3HAYMTEJIbHO MEHbLLE.

lMpumevyaHue om nepesodyuKa: [pedesbHAs nose3HoCMb (U3 3KOHOMUYecKoU
meopuu) - 3Mo noJIe3HOCMb, KOMOPY Ye/108eK NoJly4aem Oom UcCnoJib308aHUSA
ewé odHol donosiHuUmesibHol eduHuybl 6aaza. [pyaumu caosamu, npedesibHas
noJie3HoCmb — 3Mo ysesiudeHue obwel nose3Hocmu npu nompebseHuu odHol
donoJsiIHume/ibHoll eQUHUUbI 61a2a.

B 6onee ob6uiem Buae Bce 3TM (haKTOpbl M3y4yalTCA B paMKax pasfesna SKOHOMMKM,
Ha3blIBaEMOrO0 TEOpMEN MONE3HOCTU. ITa HayKa NbiTaeTcA [aTb KOJIMYECTBEHHYHO
OLUEHKY MpeanoyYTeHUAM W MOTMBaAM JloAeM, 4UTO6bl BMOCNAEACTBUM  HAMPSAMYHO
CpaBHMBATb MaTepuasibHble M HemMaTepuasibHble 6nara. Mrpasa B MOKep, Mbl TOXe
CTPEMMMCS  MaKCMMM3MpOBaTb ANA Ce6s MNONe3HOCTb, HO, BOOOLie rOBOpS, 3TO
yTBEPXKJAEHME BepHO Ans Jboro 3aHATMA. OAHAaKO MCNONb30BaHWE TeopuM
MONIE3HOCTU AN U3YUYEHUS UTPbl HE NPEACTaBNASETCA BO3MOXKHbBIM, MOCKOJIbKY KaxKAOMY
YeNIoBEKY CBOMCTBEHHbl YHMKAJIbHblE€ KPMBbIE CY6bEKTMBHOM MOJIE3HOCTM, TaK 4TO
BCECTOPOHHMM aHa/IM3 NoKepa 3aMMeT 6€CKOHEYHO 10/Ir0e BpeMS.

Mo3ToMy B 3TOM KHUre Mbl He 6yJeM pacCMaTpMBaTb MOJIE3HOCTb KaK TaKOBYH, a
3aMEHVMM €€ KOJIMYECTBOM BbIMIpaHHbIX AeHer 3a CToJIoM. B yeTBepTol rnaee, Korga
Mbl 6yeM pacCMaTpMBaTb TEOPMIO BeAEHUA 6aHKPO/Ia, Mbl PACKPOEM TakMe MOHATUA



Kak puck 6aHkpomcmesa, kpumepul Kesnnu v npemusa 3a pucK. Bce 3T nokasarenm
NpM3BaHbl U3MEPATb PUCK M OTHOCATCA NPEMMYLLECTBEHHO K (pakTOopam, HE CBA3aHHbIM
HenocpeACcTBEHHO C UIpoM B KapTbl. B KHUre, ecnm He ykasaHO o6paTHOE, Mbl ByAem
npeanonaratb, YTO BCE€ MIPOKM MMEIT HEOOXOAUMbIM GAHKPOJIZ, M YTO WX
€[MHCTBEHHas UENb 3a CTOJIOM - MaKCMMM3auma MpUbbIIM, TaKk 4YTO OHM OByayT
CcTapaTtbCA NMPMHUMATDb JIyULIME peLlEHMA B KaxKA0M CUTyaLuu.

MakcMmu3aumMa BbIMFpaHHbIX B MOKepe JAeHer nojpasymMeBaeT MaKCUMMM3aumio
MamemMamuyecKo20 0XKUOAaHUA KaxXAoro peweHua. Ho npexze 4eM Mbl pacCMOTPUM
3TO OCHOBOMoONararwuiee noHATME, CTOUT HEMHOIO NOroBOPMUTb O TEOPUM BEPOATHOCTMH,
KOTOpas U CTOMT 3a MAEEN MaTeMaTMYecKoro oxuaaHus. Cneaywume pasaesibl 6blm
HanMcaHbl C MCMO/Ib30BaHMEM KHUIM Puuapga InwTaMHa «Teopua A3apTHbIX Urp m
CrtatucTtmyeckom Jlormkm» (Richard Epstein, The Theory of Gambling and Statistical
Logic), oTAM4yHOro nocobumsa no TeopUM BEPOATHOCTEM U €€ MPUMEHEHUIO B a3apTHbIX
Urpax.

BepoamHocmb

BOMbLWMWHCTBO pelleHnit 3a MOKEpHbIM CTOJIOM MNPUMHMMAKTCA B CUTyaumax, rae
KOHEeYHbIM pe3y/sibTaT elle He onpegenieH. Korga aunep caaeT KapTbl, Mbl HUYEro He
3HaeM O KOHKPETHbIX KapTax CBOMX OMMOHEHTOB. OJHAKO 3TO He 3Ha4MT, YTO Yy Hac
BOOGLE HET HMWKaKoOM WHGopMaumu. Tak, NpaBuia Mrpbl B MOKEpP BMOJIHE YETKO
OrpaHUYMBAIOT KPYr BO3MOMKHbIX PYK - HanpuUMep, Y MrpoKa MOTYT OKa3aTbCs YepBOBble
Banet JecAatb, HO HMKAK He m3ympyaHble Llapb KnewHs. CocTaB Ko/ioAbl M3BECTEH A0
Hayasa pasgayu, U 3TO AaeT Ham MepBOHaYa/lbHOE MPeACTaB/IEHME O PyKaxX Halumx
OMMOHEHTOB.

MpeactaBbTe cebe pasgadvy M3 Xongema. Kak 4acto y Hac okaxkyTca ABa Ty3a? Ecau Bbl
y)Ke 3HaeTe OTBET, TO NMogyMalTe O TOM, YTO 3a HMM CTOMT. Ecim Ham caaayT MUAIMOH
NoAO0OHbIX PYK, 4TO Torga? A aecAatb MUANMOHOB? KaK 4acTo y Hac okaxyTca Ty3bl? Co
BPEMEHEM OTHOLLEHME KOJIMYECTBA Nap Ty30B K OCTaJibHbIM pyKaM COMAETCS Ha OAHOM
umndpe. 310 U ecTb onpegeneHne sepoamHocmu. COGCTBEHHO roOBOPA, BEPOATHOCTDb -
3TO KJ/IOYEBOM 3/IEMEHT B MNPOLECCE NPUHATUSA PELLEHWUIM B NMOKEPE, MOCKOJIbKY OHa AaeT
HaM MaTemMaTM4YeCcKMM annapaTt, NOCPeACTBOM KOTOPOrO Mbl MOXEM OLEHMTb LUAHC
HaCTyN/IeHUS! HeAETEPMMHUPOBAHHBIX COBbITHM.

Ecnm Ha npomekyTKe B «n» COGbITUI B paMKax 3KCNepMMEHTa (HanpMMep, cAaada pyKu

B Xo/JeMe) HeKoe CO6biTE «X» C/ly4aeTcs N, pa3, TO FoBOPAT, YTO BEPOATHOCTb
(0603HavaeTCA Yepes «p>) HACTYMNEHUN COObITUS «X» COCTABASAET:

p(x) = 1imn_,oo% (1.1)

BeposATHOCTb TOro, YTo B OTAE/IbHOM B3ATOM pyKe B XO/JAEME Y HaC OKaXKyTcsA Tys3bl,
coctasnifet 1/,,.. KoHeyHo, Mbl MOr/IM Gbl 3TO OnpesenTb Mo-ApYroMy, Chbirpas napy



MWUIIMApAOB pa3fay M NocYMTaB KOIMYECTBO Ty30B. 10 MOHATHBIM MPUYMHAM Mbl 3TOrO
Aenatb He 6yaem. Mbl NMpUMEHUM 6onee NPOAYKTUBHBIM MOAXOA M Pa3sobbeM 3Ty
3aZla4yy Ha HeCKOJ/IbKO MpOCTbIX cocTaBiAwwmMx. Jna Havana, OTBETMM Ha BOMpPOC:
KaKkoBa BEPOSTHOCTb TOrO, YTO OAHA M3 HALIMX KapT OKaXKeTcs Ty3omM? MOXKHO NOMTH
fasiblle M 334aTbCA BOMPOCOM: KaKOBa BEPOATHOCTb, YTO OAHA M3 HalWMX KapT 6yaeT
TY30M NUK?

Ha nocneaHuit Bonpoc oTBeTUTb 6yaeT BecbMa npocto. CaenaeM cieaywoume
JIONYyLIEHUSA:

e B Konoge HaxopAaTca 52 KapTbl
e Bce KapTbl paBHOBEPOATHbI

Toraa BeposATHOCTb TOrO, YTO HaM AOCTAHETCS MMEHHO Ty3 MUK (04HA KapTa B Kosoae)
COCTaBMT 1/52. KakoB ke LWaHC Toro, 4YTo O4Ha M3 HALUMX KapT OKaxeTcA /obbiM M3
yeTblpex Ty30B B Konoge? OyeBMAHO, 4YTO 3Ta BEPOATHOCTb CKNaAablBaeTcA M3
BEPOATHOCTEM BbIXxoAa Ty3a nuK, MJ/IM Ty3a uyepsen, UJ/IN Ty3a 6y6en, M/IN Ty3a
KpecTel. MoCKoNbKY BCe KapTbl B KOJI0AE PaBHOBEPOSTHbI, a Ty30B BCEro YeThipe, TO
MCKOMaa BEPOATHOCTb COCTaBAAET:

p(a) = ()

p(4) = (%)

Mbl  MOXeM CKnafbiBaTb 3TM BEPOATHOCTM, MOTOMY YTO Mbl PacCMATPMBAEM
B83aUMOUCKloYarouwue cobbimus. Mpolue roBops, HU 0fHa KapTa HE MOXKET OKas3aTbCA
OZIHOBPEMEHHO M Ty30M MUK, M Ty30M YepBen.

He3asucumbie cobbimusa

C Apyrom CTOpOHbl, HEKOTOpPbIE COBbITMA HEe ABNAITCS B3aMMOMCKOYaOWUMK. BoT aBa
cobbITHA:

1. Bblwejlwana KapTa - yepsoBas
2. Bblwepwas kapTa - Ty3

EcnM Mbl monbiTaeMcs NMocYMTaTb BEPOATHOCTb TOrO, YTO Halla KapTa 6yaeT 4yepBoM
U/IN Ty3omMm, TO npuaeM K cneayrowemy BbiBogy. B konoge 52 kKaptbl, M3 HMX 13
YyepBOBble, 3HAYUT BEPOATHOCTb NEPBOro COObLITUA COCTaBASAET 1/4. BepoaTHocTb TOrO,
YTO Y Hac 6yaeT Ty3, Kak U paHblle, paBHa 1/13. OaHako Tenepb Mbl HEe MOXEM NpPOCTO
CNOXWUTb 3TU ABE UMPPbI - BMOJIHE BO3MOXHO, YTO Halla KapTa OKarKeTCcA 4YepBOBbIM
TY30M.



CyliecTBylOT ABa TMNa CBA3M MeXAy Co6bITMAMKU. B nepBoM ciiydae OHM (COOLITUA) He
MMEIT HWMKAKOro B3aMMHOIO BAMAHWMA. Hanpumep, TeKyllee 3HayYeHMe WMHAEKCa
NASDAQ u BbinaBLIee YMCNO HA MrpasibHbIX KOCTAX B O4HOM M3 KasnHO MoHTe-Kapsio
AENUCTBUTENIbHO HMKAK He CBA3aHbl MeXAy CO60M. HWM 0fHO M3 3TMX COBLITMM HUKAKMM
3HaYMMbIM 06pa3oM He MOXeT noBAMATb Ha Agpyroe. Ecan  BepoATHOCTb
OZAHOBPEMEHHOIO HACTYMN/IEHUS 060MX COBBLITUIM paBHa MPOM3BELEHMIO BEPOATHOCTEM
HaCTyn/JIeHUA KaXXAoro M3 HWX B OTAE/NIbHOCTU, TO TaKMe COObITMA Ha3blBalOTCA
He3asuUCUMbIMU.

B HaweMm ciyyae, BEpOATHOCTb TOro, YTO CAAHHAA KapTa OKaXKeTCS YepBOBbIM TY30M
cocranset (1/;5) (1/,) nam 1/c,. Mo NOHATHBIM MpuuMHam, (aKT Toro, 4TO KapTa
OKayXeTCs YepBOBOM, HMKAaK He CBSI3aH C TEM, YTO OHa e 6yJeT U Ty30M - BCE MacTH B
Konoae o6naaaloT abCcosIlOTHO OAMHAKOBLIM HAOOPOM KapT.

He3aBuCHMMble CO6bITUS He ABNAIOTCA B3aMMOMCKJIIOYALLMMKM KPOMe C/yyas, Korja
BEPOATHOCTb HACTYMJIEHWUSA OAHOIO M3 COObITMI paBHa 0. B Konozae nexart TpuMHaALATh
YepBOBbIX KapT M YeTblpe Ty3a. Ho €C/M Mbl MPOCTO C/OXWMM 3TW BEPOATHOCTM, TO
ABaXKbl MOCYMTAEM YEPBOBOrO Ty3a. TaK YTO Ha caMoMm Jene, ciedyeT CYMTaTb, YTO B
KoJloge TpMHaAuaTb YEpBOBbIX KapT M Tpu Ty3a. B Teopum BeposTHOCTEM, UTOGbI
nocYMTaTb  BEPOATHOCTb  HACTYM/IEHWMA  XOTA  6Obl  OJHOTO M3  [JBYX He
B3aMMOMCK/IIOYAIOWMX  COBbITMA A M B, HEOGXOAMMO W3 CyMMbl BEpPOATHOCTEM
HacTyneHmMs cobbiTs A M cobbiTA b BblYECTb BEPOATHOCTb MX COBMECTHOIO
HacTynieHusa. TaK YTO LWAHC TOro, YTO HaMm CAaAyT /M60 Ty3a, IGO0 YEpBOBYIO KapTy
cocranget: 1/, + 1/, - 1/.,. Utoro 4/,5. 3ta dopmyna npumeHseTca Kak AnA
3aBMCHMBIX, TaK U 151 HE3aBUCUMbIX COBbITUM.

3asucumbie cobbimus

KaK Bbl y)Xe HaBepHOe MOHANM, CYLWEeCTBYIT U 3aBMCUMblE COObITUA - TO eCTb Te,
KOTOpblE KaKMM-TO 06pa3om BAMAOT Apyr Ha apyra. Hanpumep, dyT601bHbIM BpaTapb
3% pa3 BO3bMeT BCe MNeHaNbTW B Cepum, a ero KomaHga 60% pa3 BbiMrpaet MaTdy B
cepun neHanbTM. Ho BepoATHOCTb NobGeabl KOMaHAbl BpaTapsA, €C/IM OH He MponyCcTmT
HM OAHOr0 MAYa, KOHEYHO Xe, He OyaeT paBHa npoussegeHuoo 60% 1 3%. HanpoTus,
OHa 6yaeT o4veHb 6/M3Ka K 3%, NMOCKONbKY KOMaHZa MoOYTUM BCerja BbIMFpaeT marty,
€Cc/n y BpaTapA MOAyYMTCA OTOUTb BCE NEeHasbTU. TakKue COObITMA M Ha3blBaKOTCA
3aBUCUMbIMU. Mbl TaK)Xe MOXXeM pacCMaTpuBaTb YC/I0BHYIO BepOAMHOCMb COObITUA A
- 3TO LWAHC HACTynieHua cobbliTuA A, ecsiu npou3owno cobbite B. BepoATHOCTb
OJHOBPEMEHHOIO HACTYM/IEHUS 3aBMCMMbIX COBbITMM A M B paBHa nNpou3BeAEeHUIo
BEPOATHOCTM COGBLITUA A Ha YC/JIOBHYK BEpPOATHOCTb CO6bITMA B (eciv npowmsowno
cobbiTre A). CobbiTHA BYyAYT CUYMTATbCA HE3AaBUCMMbIMU, €CJIM YC/I0BHAS BEPOATHOCTb
Co6bITMA A (ecam npoun3owao cobbiTMe B) B TOUHOCTM paBHO BEPOATHOCTM HACTYNAEHUA
TOJIbKO COObITMSA A.



MoAbITOXMM BCe BbllleCKa3aHHOE B MaTemMaTUYeCKOM cbopMe:

p(A U B) = BeposaTHoCTb HacTynneHma A mam B
p(A N B) = BepoATHOCTb 04HOBPEMEHHOIO HacTynaeHna A n B
p(A|B) = YcnoBHasa BEpOATHOCTb CO6bITMA A, ecnun cobbiThe B yxe npoumsowno

3HakKM U M N 3aMMCTBOBaHbl U3 TEOPMM MHOMKECTB, OHM O3HAYalT «E€AMHCTBO» M
«NepeceyeHne» COOTBETCTBEHHO. XOTA, KOHEYHO, MPOLLE HasbiBaTb MX «UIU» U «U».
CuMBON | 06O3Ha4yaeT «ycnoBue». TaKMM 06pa3om, 3TM (OPMYJibl MOXKHO YMTaTb
cneayowmm obpasom:

p(A U B) = “BeposiTHOCTb A nan B”
p(A N B) = “BepoAaTHOCTb A 1 B”
p(A|B) = “BepoaTHocTb A npu B ”

AI'IFI B3aMMOUCK/TIOHaOLWMX COBbITHM:

p(A UB) =p(4) + p(B) (1.2)

ANA He3aBUCHMBIX COBbITUM:

p(A NB) = p(A)p(B) (1.3)
Ansa nobbix COBbITUM:

p(A UB) =p(A) + p(B) —p(A NB) (1.4)
AN 3aBUCHMMbIX COBbITUM:

p(A nB) = p(A)p(B|A) (1.5)

YpaBHeHMe 1.2 ABNAETCA /Wb YaCTHbIM  C/lydaeM ypaBHeHuA 1.4  ana
B3aMMOMCKIOYAIOLWMX COBbITMM, Korga p(A NB) =0. A ypaBHeHMe 1.3 - YacCTHbIM
CNyYyan ypaBHeHMs 1.5, NOCKONbKY ANA HE3aBMCUMBIX CoBbITMM p(B|A) = p(B). Takxe,
ecm p(B|A) = p(B), To p(A|B) = p(4).

Tenepb AaBanTe BEPHEMCS K HalleMy M3Ha4a/lbHOMY BOMPOCY - KaK 4acTo Mbl MOJTyYMM
napy Ty30B? 31eCb Mbl pacCMaTpUBaeM JiBa COBbITUA:

A: MepBas KapTa TY3
B: BTropasa KapTa Ty3

p(A) = 1/13, n p(B) = 1/13. OfHaKo 3TO ABa 3aBMCUMbIX COObITMA, MOCKOJIbKY eC/n
HacTynaeT cobbiTe A (nepBas KapTa OKa3blBaeTCA TYy30M), TO co6biTMe B cTaHOBMTCA
MeHee BepOoATHbIM, TaK Kak B KOJIOZEe OCTaeTcA BCero Tpu Ty3a. Tak 4to p(B|A) 6yaeT



BblparkaTb LUAHC TOro, YTO BTOpas KapTa GyAeT Ty30M MpU YCI0BMM, YTO OAMH Ty3 yKe
€CTb Y Hac Ha pyKax. B Konoge ocrtaHeTcsa Tpu Ty3a M 51 KapTa, TakMM 06pasoM,

p(BlA) = 3/5y, nim 1/,

p(A N B) = p(A)p(B|A)
p(A NB) = (1/13)(1/17)
p(ANB) =1/

BepoATHOCTAM MpUCYLIM elle HeCKOIbKO NPOCTbIX CBOMCTB. Bo-mepBbiX, BEPOATHOCTb
06Oro COBbITUS HE MOXET 6biTb MEHbILE HYNA MAM Gonblue eauHMUbl. Kak MOXKHO
Obl/I0 MOHATb U3 HALLEro onpeAesieHMsa BEPOATHOCTU, «N» COBLITUIM HMKOrAa HE MOryT
NMPUBECTU K YMC/IY MCXOAOB GOJIbLUIEMY, YEM <«N». M €CTeCTBEHHO, TO e camoe
OTHOCMUTCA M K YMC/IAaM MEHbLLE HYNSA (HM OAHO COBbITUE HE MOXKET MPOM3OMTH -1 pas).
BepoATHOCTb CO6bLITMA, KOTOpPOE TOYHO MPOM3OMAET, paBHAa eAuHuue. BepoATHOCTb
MPOTUBOMOJIONKHOIO MCX0Aa (TO €CTb LUAHC TOro, YTO COObITME HEe NMPOM30MAET) paBHa
eIMHULE MUHYC BEPOSATHOCTb HACTYMIEHUA COBbITUA.

CHoBa 0606LMM CKa3aHHOE B HECKOJIbKMX NPOCTbIX hopMynax:

p(A) = BeposaTHOCTb, YTO CO6bITHE A He npousongeT
C = co6bITME TOYHO NpOM30oMaET
| = cOBbITUE HEBO3MOXKHO

Torga noayymm:

0 < p(4) <1 gna noboro cobbITMA A (1.6)
p(C) =1 (1.7)
p(l)=0 (1.8)
p(A)+p(4)=1 (1.9)

YpaBHeHMe 1.9 MOXKHO NpeACcTaBUTb B CNEAYHOLIEM BUAE:

p(A)=1-p(4) (1.10)

Mcnonb3ysa 3TM MpOCTble MNpaBMIa MOXKHO PeLMTb MHOXKECTBO 3aZay Mo Teopuu
BEPOATHOCTEMN.

HekoTopble 06/1aCTM MPUMEHEHUS TEOPUM BEPOATHOCTEM AOCTATOMHO 3JIEMEHTAPHBI.
Hanpumep, Mbl XOTMM Y3HaTb, KakK Y4aCcTO Ha MrpasibHbIX KOCTAX BbinageT mnapa
lWecTepoK. JTy 3aJavy MOXHO peLmTb C MOMOLLbI YpaBHEHMA 1.3, MOCKOJIbKY 6pOCOK
KaXXJoro M3 KYOMKOB SABNAETCA He3aBUCMMbIM CobObiTMEM. [lycTb «p(A)» 6yaet
BEPOSTHOCTbIO BbIMaJEHMA LIECTEPKM Ha OAHOM M3 KocTeW, a «p(B)» - BepoATHOCTb
LecTepku Ha apyrom. Toraa:



p(A nB) =p(A)p(B)

p(4 nB) = ({9

p(AnB)=1/5
TakxXe, Ucnoab3ya ypaBHEHME 1.2, Mbl MOXEM onpeaesmMTb, Kak 4acTO Y KaKoro-to
MrpoKa MOryT OKa3aTbCA Ty3bl, KOPOJIM UK AaMbl Ha Npedione B Xosaeme:

p(AA) =1/,,,

p(KK) = 1/221

p(QQ) = 1/221
(

P({AA, KK, QQ}) = p(AA) + p(KK) + p(QQ) = 3/5y;

Meperiaem K 6onee CNoXHbIM 3agadvam. Hanpumep, Kak 4YacTo ofHOMacTHas pyKa
nonazet Bo 3w Ha gaone?

Ecnm y Hac Ha pyKax HaxoAsaTcsA ABe OAHOMACTHbIE KapTbl, TO B KOJIOAE OCTAETCA BCEro
11 KapT TOM e MacTu. Bce Tpu KapTbl Ha dione Jo/KHbI 6biTb OAMHAKOBOM MacTH,
TakKMM 06pa3oM, Y Hac eCTb TpU 3aBMCUMbIX COBbITUA: A - MepBas KapTa Ha done
HY)HOM MacTu, B - BTopas KapTa Ha ione HyKHOM MacTu (eciu cobbiTue A
HacTynmno), C - TpeTbA KapTa Ha ¢Jione Hy}KHOM MacTH (NpU YCI0BUM HacTynaeHuns A u
B).

p(A) = 11/50 (4BE oAHOMACTHbIE KapThbl YXKe HaxXoA4ATCA Ha pyKax)
p(B|A) = 10/49 (oaHa KapTa Ha dione, TpU UCKIKYEHbI M3 KON0AbI)
p(C|(ANB)) = 9/48 (aBe KapTbl Ha ione, YeTblpe UCK/IYEHDbI U3
KON0/Abl)

MoactaBMM 3TU AaHHble B ypaBHeHMe 1.5:

p(A NB) = p(A)p(B|4)
p(A NB) = (1/50)(10/49)
p(A nB) = 11/,s

Myctb D = (A N B), TOraa Mbl CHOBa MOXXEM UCMNO/Ib30BaTb ypaBHeHME 1.5:

p(D nC) =pD)p(C|D)

p(A NnBNC)=p(AnB)p(C|(AN B))
p(ANBNC)= (11/245)(9/48)

p(A NBNC) = 33/39,0 , MM HEMHOTUM MeHee 1%.

Mbl MOXeM NpMMEHUTb 3TM MpaBuia (aKTUYEKCKM K JI060OM CMTyauuu, U Janee B
KHMre Mbl 6YJEeM WMCMOJIb30BaTb MOJIyYEHHblE 34€Cb YpaBHEHMA A8  pacyeTta
BEPOATHOCTEM OTAE/IbHbIX COBbITHM.



PacnpedeneHue sepoamHocmeli

XOTS BEPOATHOCTM OTAENbHbIX COObITMM, 6€3yC/IOBHO, BaXKHbl, 3a4acTyl MX
OKa3blBaeTCA HEAOCTAaTOMHO AJ/1A MOJIHOro aHasM3a cutyaumu. Bo MHormx ciyyvasx
TaKXXe BaXHO pacCMaTpuMBaTb MHOXECTBO BEPOATHOCTEM B COBOKYMHOCTM. YTO6bI
onucaTb BO3MOXKHbIE MCXOAbl KaKOro-M60 COGbITMA, a TaKXKe COOTBETCTBYHOLME MM
BEPOSITHOCTM, Mbl MOXEM MCNOJIb30BaTb TaK HasblBaeMoe pacnpedesieHue
sepoamHocmed.

MpeactaBbTe cebe nogbpacbiBaHUE MOHETKM. Y 3TOro Co6bITUA BCEr0 ABa BO3MOXKHbIX
MCX0Aa - OHW PaBHOBEPOATHbI M MCKAOYAT ApYyr Apyra, TaK 4YTO BEPOATHOCTb
HacTynaeHus o6oro M3 HUX pasHa 1/,. Mbl MOXeM npejcTaBuTb pacnpejeneHue
BEPOATHOCTEM ANs noA6pacbiBaHMA MOHETKM MyTEM COMOCTABJIEHUS KaXKAoro M3
MCXOA0B C ero BepoATHoCTbio (Open, 1/2 n PeluKa, 1/2).

MycTb C - pacnpeaeneHune BepOATHOCTEM pesy/ibTaTa NoA6pacbiBaHMSA MOHETKM, Toraa
Mbl MOXXEM COCTaBWTb C/ieaytollee BblparkeHUe:

C = {(Open, 1/,), (Pewka 1/,)}

TOYHO TaK Xe MOXHO Bblpa3nTb pacnpeaeneHne BGpOﬂTHOCTeﬁ AanAa LUGCTMFP3HHOﬁ
Mrpaanoffi KOCTU:

D= {(1’1/6)) (2’1/6)’ (3) 1/6)) (4’ 1/6)) (5’ 1/6)) (6’ 1/6)}

Mbl MOXEeM COCTaBUTb ANCKPETHOE pacripeaeneHne sepoATHOCTU ONA N06Oro cobbITHA
nyTem TMOJIHOro nepevyncneHnAa BCeEX  B3aMMOMCKJIHOYaloWmnX COBLITUM U KX
COOTBETCTBYHOLLMNX BepOﬂTHOCTeﬁ.

lMpumeyaHue om nepesod4vuKa: 30ecb «QUCKPemHoe» 3Ha4um, 4Ymo Mbl UMeeM
0esio C KOHEeYHbIM YUCJIOM UCX0008, KOMOPbIE MOXHO B8blpa3umb nymem
NpoCmMo20 Nepeyvuc/ieHUs 8 peasibHbIX YUC/Iax.

JTO TaK)Xe 3HAYUT, YTO Mbl MOXKEM OMNUCaTb pa3/indyHble pacnpeaeneHnAa anAa ogHoro U
TOroO e CobbITHA. HaanMep, AnA 6p0CKa KOCTM Mbl MOXXEM COCTaBUTb BTOpOE
pacnpegeneHne, HO YyxXe Anda cCjy4dad, Korjga Ha |<y6|4|<e BbiNnagaet 4YeTHOE WUIU
He4YeTHOEe 4YMCNO:

D' = {(YeTHoe, 1/,), (HeueTHoe, 1/,)}

B nokepe Mbl MoYTH BCcerga AyMaem O TOM, YTO MOXKET OKasaTbCsl Y HALLEro OfmnoHeHTa
Ha pykax. Ho BecbMa peAKO Mbl MOXEM CY3WUTb KPYr BO3MOXHbIX KOMGMHaUMM [0
OZIHOM pYKM. BmecTo 3Toro Mbl CO3Jaem pacnpeaesieHue AN BO3MOXKHbIX KapT
OMMOHEHTa, KOTOPoe OTParkaeT ero npeAnosiaraeMble PyKM M BEPOATHOCTb TOro, YTO
OHM Yy HEro oKaxyTcsA. B Hauyane pasgauu pacnpeaeneHuve BepOSTHOCTEM AN PYKM



Kaxxgoro n3 nrpokos abCoOTHO 0AMHAKOBO. HO KaK TO/IbKO AenalnTcA nepseble CTaBKH,
M Ha CTOJ1 BblK/1aAblBalOTCA HOBbI€ KapTbl, Mbl MOXEM WCMOJZIb30BaTb [MMOJZIYHEHHYIO
MHCI)OpMaLI,l/ﬂO, a TaKXe 3HaHMEe HalwMuX COOCTBEHHbIX KapT, 4TOObI OUEeHUTDb
BEPOATHOCTb Ka)Kﬂ,OI‘;I M3 PYK B AMana3oHe OMNrnoOHEHTOB.

MHOorga Mbl MOXEM MNpuBA3aTb YMUC/IEHHOE 3HAYeHMe K  KaXAOMYy J/IEMEHTY
pacnpeaenenua. lpeactaBbTe cebe, 4YTO Apyr npegsaraet Bam MOAKMHYTb MOHETKY.
Mo6eanTtens noayumt S$10 oT npourpasliero. PesynbTaT NOAKMAbIBAaHUS MOHETKM
OMNMCbIBAeTCs pacnpeseneHmem BeposTHOCTEMN, BbIBEEHHbIM HAMM BbiLLE:

C = {(Open, 1/,), (Pewka 1/,)}

MOCKONbKY Mbl 3HAaEM, 4YTO 3TO YECTHAs MOHETKa, TO abCOJIOTHO HEe BaXKHO, KTO
BbIGMPAET CTOPOHY. TaK 4YTO Mbl MOXKEM COCTaBMTb BTOPOE pacnpefie/IeHUe, HO YykKe
ANS pe3ynbTaTa CTaBKU:

¢’ = {(No6eaa, 1/,), (Mpomrpsiw, 1/,)3

Mbl MOXXeM MOMTU Jafblie M MNOACTaBUTb YMC/IEHHbIE 3HAYEHMA AN KaKAoro wm3
MCXOA0B. ECM Mbl BbIMrpbiBaeM, Haw Apyr 3anaatuT Ham $10. Ecam Mbl NpourpbiBaem
- nnatum eMy $10. Tak 4TO Y HaC NOJIYYMUTCA Ceaytollee pacnpeaesieHue:

B = {(+$10, 1/,), (-$10, 1/,)}

Korga B pacnpefgeneHuM nNpUCYTCTBYIOT YMC/IEHHbIE 3HAYeHMA ANA KaXAoro M3
CO6bITUM, Mbl MOXEM HaWTM Mamemamuyeckoe oxudaHue (MO) 3Toro
pacrnpefieneHuss - AN 3TOFO0  HYXXHO  KaXKAblM  pesysbTaT  YMHOXWTb  Ha
COOTBETCTBYIOLLYIDO €My BEpPOATHOCTb, a 3aTeéM CJIOXMTb MOJIyYEHHble 3HayeHuA. B
TEKCTe KHWUIMM Mbl ByJeM MCMONb30BaTb 0603HavYeHMe <X>, ero crejyeT YnTaTb KaK «
MaTemaTMyeckoe oxmaaHme cobbitna X». Ana Hawero npumepa MO 6yaeT paBHO:

<B> = (1/,)(+$10) + (1/,)(~$10)
<B> =55 + (-$5)
<B>=0

Mbl Haseemcsi, YTO TaKOM OTBET MHTYMTMBHO MOHATEH - €C/IM Mbl MOAKUAbIBAEM
MOHETKY M CTaBMM KaXbld pa3 OAHY M Ty e CYMMy, TO HallM MpOMIpbilM 6yayT
PaBHbl HALLUMM BbIMIpbIlIAM. TaK YTO B CPEAHEM Mbl HE MOJIYYMM HMKaKoM npubbian. K
C/IOBY CKa3aTb, MaTeMaTUYECKOE OXMUAAHME A/ OTKA3a OT NPEeAJIOKEHMA Apyra KMHYTb
MOHETKY TaK}Xe pPaBHO HYJII0.

Ans pacnpeaenenua «P», rae Kaxkabld M3 «nN» MCXOAOB MMEET 3HAYEHME «Xx;» M
BEPOATHOCTb «p;», MaTeMaTMYEeCKoe OXnaHue <P> paBHo:

<P >= Z?zlpixi (1.11)



lMpumevyaHue om nepesod4quka: Ecsu 8bl HE 3HAKOMbl C MamMemMamu4yecKum
A3bIKOM, 3HAK )} 03Ha4aem CYMMY HEKOMOpbIX C/1a2aembiX, 0603HA4YeHHbIX
6YKBEHHbIMU UHOeKkcamu. B Hawem csy4yae - CyYMMy BCex C/1a2aembix C
UHoeKkcomM i om 1 u do HeKkoeao «n».

B ocHoBe /110601 BbIMIPbILHOM CTpaTernm B NMoKepe A Jl060M APYrom BUAE a3apTHbIX
Urp NIEXUT MAEeA MaKCUMM3aLUMM MaTeMaTMUYecKoro oXuzaHus. B 3ToM npumepe BaL
ApYyr npeanaraeT YecTHyl CTaBKy - B CpeAHEeM Bbl He 6yJeTe HU BbIUrpbiBaTb, HuW
NpourpbiBaTh 60/blle, YEM B C/lyYae eC/iM 6bl Bbl OTKA3a/IMCb OT TaKOM MUrpbl.

Tenepb NpeacTaBMM, YTO Hal Apyr npeasiaraeT Ham HECKO/IbKO MHyl CTaBKy. OH
NOAKMHET C HaMM MOHETKY, M €C/IM Mbl BbIMFPAaeM, TO OH 3anaatmMt $11, HO eciu
BbIMFPaeT OH, TO HaM npuaeTcsa 3annatuTb Bcero $10. U cHoBa maTeMaTtuyeckoe
O’KMAaHMEe 0TKa3a OT Urpbl paBHo 0, B TO BpeMA KaK OXMJaHWE OT CAaMOM Mrpbl OT/IMYHO
OT HONAA, MOCKOJIbKY Bbl MOXETEe BbiMrpaTb 6OJiblle, YeM BamM MpUAETCS 3aniaTuTb B
C/lyyae npourpbilla. Bale matemaTMyeckoe oXuaaHue OT 3TOM HOBOM CTaBKM «B,»
paBHoO:

<B,> = (1/2)(+$11) + (1/2)(—$10)
<B,> = $0.50

Monyyaetca, 4TOo B CpeJHEM Bbl 6yaeTe BbiMrpbiBaTb Mo 50 LEHTOB 3a OAHO
noAKkuAbiBaHMe. KOHEYHO e, 3TO He rapaHTMPOBaHHbIM BbIMrpbill. bonee Toro, Bbl
HMKOrZla HEe CMOeTe BbIMrpaTb MMeHHO 50 LEHTOB 3a 0JHO NOAGPaCcbiBaHME MOHETKM.
MaTemaTuuyeckoe oxuaaHue CyLEeCTBYET Milb B BUAE NpeAe/ibHOro 3HaYeHMs.

/laBalTe paccMoTpyMM elle oauH npumep. CKaxkem, Balll Apyr CHOBa nepeayman u
npeanaraeT HoOBYW Mrpy. Bbl KuMiaeTe napy MrpasibHbiX KOCTEM OAMH pas, U ec/u
BbiNaZeT Mnapa LecTepoK, To OH 3aniatuT Bam $30. Ec/iM pesynbTaT OKaXKeTCS UHbIM,
TO Bbl, B CBOI oYepeb, byaeTe Ao/kKHbl eMy $1. PaccuMTaemM Halle MaTteMatuMyeckoe
OXMJaHue:

<Bg>= (+$30)(1/36) + (=$1)(3%/3¢)
<Bq>=$30/30-$3%/34

<Bg> = $-3/5¢ MM OKONO 14 LEHTOB.

Ans Bac Takas urpa 6yaeT y6bITOYHOM - B CpeAHeM Bbl npourpaete 14 LEHTOB 3a
KaXXblM KOH. Tenepb BaM He CTOMT MNpPUHMMATb 3TO MNpPEeAsIOKEHUE, MNOCKOJIbKY
MaTemaTMyecKoe oXuaaHue oTKasza paBHo 0. CKaxuTe CBOeMy Apyry, 4To Bam 6osibLue
MoHpaBuiacb 3aTess C MoOHeTKamu. KcTaTh, MMEHHO pa306paHHY0 BbIlE CTaBKY
npeanararoT 3a CToJlaMM MO Urpe B KOCTU BCE KasWMHO MMpa.



OyeHb BarkHas 4YepTa MaTeMaTUYeCKOro OXMAaHMA 3aK/alo4vaeTca B TOM, 4YTO OHO
addumusHo. llpolle roBopsa, MaTemMaTMyeCKoe OXMAaHWE LeCTU CTaBOK, CAeslaHHbIX
noapsA, PaBHO CYMME CJAeNlaHHbIX CTaBOK. bBO/IbLUIMHCTBO as3apTHbIX Wrp, Kak M
GO/IbLUMHCTBO KM3HEHHbIX CUTyauMi, paboTaloT MMEHHO MO 3TOMY NpuHUMMY. Ham
NOCTOAHHO NpeAnaraeTcs KMaatb MOHETKY, 6pocaTb KOCTM U T.N. Kakue-To urpbl ana
HaC 061aJ4aloT NONOXKUTENbHBIM OXMAAHUEM, KakMe-TO HeT. MHoraa paccmaTtpmMBaemoe
CcobbITMe OyaeT 3aBUCETb BOBCE HE OT MOHETKM, a OT A0roBopa CTpaxOoBaHMA MM
AOXOA4HOCTM o6auraumm. becnnatHble HanUTKM M Heyracawowme orHu Jlac Beraca
(pMHAHCHPYIOTCA MMIZIMOHAMM HE3AMETHbIX MOAKM/bIBAaHUMMA MOHETOK, B KaXKJOM M3
KOTOPbIX Ka3WHO MMEEeT MpPeUMYLLECTBO. A OMbITHbIM MIPOK B MOKEpP MCMO/b3yeT
CBOMCTBO aAAMTMBHOCTM KarKAblMd pa3 cTapascb JeslaTb CTaBKM C MOOXKMUTE/IbHbIM
MaTeMaTUYECKUM OXKMAAHMEM.

MUcnonb3ya pacnpegeneHue BeposATHOCTEM B MOKEpe, Mbl 4acTo 6yaem oryckaTb
KOHKpPEeTHble BEpPOATHOCTM ANA KaxaoM u3 pyK. Korga Mbl Tak Agenaem, 3TO O3HavaerT,
YTO OTHOCWUTEJIbHblE BEPOATHOCTU A/ KaXKAOM M3 PYK MPUMHUMAIOTCA KaK ec/in 6bl
KapTbl 6blIM TOMIbKO YTO cAaHbl. K npumepy, o4eHb TaMTOBbIM MIPOK CAenan peus, u
Mbl MO CBOEMY FOPbKOMY OMbITy 3HAaeM, YTO OH TaK AeJlaeT TOJIbKO C CUJIbHEMLUMMM
PYKaMM U3 CNeflyrollero pacnpeaeHus:

lMpumeyaHue nepesodvuka: dakmuyecKu, asmopbl 30ecb 2080pAM 0 NOHAMUU
«duanasoHa». A pacnpedesieHue ¢ KOHKPeMHbIMU BepOAMHOCMAMU OJ1A
Kaxdol u3 pyKu MOXHO bydem Ha3same «B38eWeHHbIM duana3oHOM> -
MepMUHOM, Bnepsble UCN0JIb308aHHOM ®usiom FanboHIom 8 00HOU U3 cBOUX
cmamed.

H = {AA, KK, QQ, AKs, AKo}

OTCyTCTBME BEPOATHOCTM KarKAOM M3 PYK 34€Cb MPOCTO O3HAYAET, YTO Mbl CUMTAEM
OTHOCHTE/IbHbIE BEPOATHOCTU HEM3MEHHBIMM C MOMEHTA CZauM KapT. Mbl TaKKe 6yaem
MCNO/Ib30BaTb 0603HAYEHUE <X> AN CUTyaUMM, KOraa Mbl MMEEM AEJI0 C HECKOJIbKUMM
pacnpeaeneHusamMmM oaHOBpeMeHHO. CKaXKeM, Mbl pacCMaTpMBaeM pasgady, B KOTOPOM
Y UrpOKOB A 1 B 0Ka3biBalOTCA pyKU U3 C/ieAyoWMX pacnpeaeeHui:

A = {AA, KK, QQ, JJ, AKo, AKs}
B = {AAKK,QQ}

B Takom C/Zly4dae Mbl 6yp,eM MCnoJib30BaTb caeayrwume 0603HaYeHMS:

<A B> : OXXMJaHWe OT po3bIrpbia pacrnpegeneHna A npotms B

<A, AA|B > : OXMJaHWe OT po3bIrpbia pacrnpeaeneHua A npotms pyku AA mn3
pacnpegenexHus B

<AA| A, AA|B > : OXXMAaHue OT po3birpbiwa pyku AA u3s A npotms AA u3 B

<A, B>=p(AA) < A, AA|IB >+ p(KK) < A, KK|B > + p(QQ) < A,QQ| B> ... u TaKk pganee



TaKyKe Mbl MOXEM COBepLLaTb NpocTeMiumMe apMdMeTUYECKME onepaLmm C 31eMEHTAMM
pacrnpeaeneHus. Hanpumep, ecim Mbl YMHOMKMM BCE 3HAYEHMA MCXOA0B Ha KOHCTAHTY,
TO MaTeMaTUYeCcKoe OXWAaHWMEe HOBOro pacnpejesieHua 6yAeT PaBHO OXWMAAHMIO IS
CTaporo pacnpefeneHus, YMHOXEHHOMY Ha 3Ty KOHCTaHTy. Ecam e Mbl npub6aBum
KAKoe-TO YMC/I0 K 3HAYEHMIO KaXKJOro MCxoAa, TO MaTEMATMYEeCKoe OXMJaHue,
noslydeHHoe [N TaKoro pacnpefeneHus, 6yaet paBHo MO ans  MCXoAHOro
pacrnpeeneHus nac 3T0 YMCO.

TaKkxe CTOMT yaenuTb napy CTPOK OAHOMY M3 CMOCOOOB BblpaXK€HMA BEPOATHOCTM -
oaacam (waHcam). Opacbl - 3TO OTHOWEHME BEPOATHOCTM TOro, YTO COGbITUE He
HaCTynNUT K BEPOATHOCTM TOro, YTO OHO c/yumTcA. OAAChl MOMYT BblpaxaTbCA B J11060M
YA0OGHOM BMAE M HaCTO 3anMCbiBalOTCA Kak "7 K 5," "3 K 2," u TaK ganee. Hanpumep, Mbl
MOEM TFOBOPUTb 06 OTHOCMTEJIbHOM LEHHOCTM KAKOM-TO PYKWU B C/IEAYHOLUEM KJOYe:
«JTa pyka daBopuT 7 K 3», YTO c/leayeT NoHUMaTb Kak: «Y 3ToM pyku 70% LAHC Ha
nobeay».

OAaACbl HECKONIbKO 60Jiee CNOXKHbI B MCMO/Ib30BaHUM (MO CPaBHEHMIO C MPOCTbIMM
BEPOSATHOCTAMM), MOCKOJIbKY MX HE TaK JIEFKO YMHOXaTb Ha MCXOAbl COBbLITUM, YTOGbI
MONYyYUTb MaTemMaTMyeckoe oxuaaHue. OAHAKO «HACTOALME» WMIPOKM 3a4acTylo
MCMONb3YIOT MMEHHO OAJCbl, MOCKO/IbKY Ha OCHOBAaHMM TaKMX COOTHOLWIEHMM M
PaCCYMTBIBAIOTCS MX BbIMIPbILLMN.

Hy»xHo 3anoMHUMb

e BepoATHOCTb CO6bLITMA €CTb OTHOLIEHME KOJMYECTBa TeX HabAwAeHWM, npu
KOTOpbIX pacCMaTpMBaeMoe CO6bITME HACTYNMIO0, K OBLEMY KOJMYECTBY
Hab/Il0AeHUM Ha BECKOHEYHO 6O/bLLIOM AUCTAHLMM.

e PacnpeaeneHuve BEpOATHOCTEN NpeAcTaB/sAeT cO60M NepeyeHb BCEX BO3MOMKHbIX
B3aMMOMCK/IIOYAKOLWMX  MCXOZI0B  HEKOero  CobblTMA, COOTHECEHHbIX C
COOTBETCTBYHOLMMM BEPOATHOCTAMM.

e MaTemaTUyecKoe OXMAaHWe ANA pacnpeieieHus BEPOSTHOCTEN C YMC/IEHHbIMM
3HaYEeHUsIMM MpeacTaBAseT CcoboM CyMMy NpPOM3BEAEHMM WMCXOAO0B M MX
BEPOATHOCTEMN.

e MaTeMaTM4YecKuMi MoAXOoA K MNOKepy B GO/bIUMHCTBE CAy4YaeB npeAnosaraeT
MaKCMMM3aLMI0 MAaTEMATUYECKOTO OXMIAHMS.



FnaBa 2
MpeacKasbiBaeM byayuiee: agMcnepcma 1 BbIGOPKU

PacnpeaeneHns BEpPOATHOCTEM C  UYMC/IEHHbIMM  3HAYEHUAMM 0613aJAT  ABYMSA
napamMeTpamM, KOTOpble MOYTM MOJIHOCTbIO OMMUCbIBAOT MOBEAEHME  C/lyYamHOM
Be/IMYMHDbI. TepBbIM M3 HMX, MaTEMATMYECKOE OXMAAHME, Mbl YKE PacCMOTpesM B
npeablaywen rnase. Bropoi HasbiBaeTca ducnepcuel M nokasbiBaeT mepy pasbpoca
CNYYaMHOM BE/IMYMHBI, TO €CTb €€ BO3MOXHOE OTK/IOHEHWME OT MaTEMATUYECKOro
oxuaanua. Ecam rosoputb 60siee NPoCTbIM A3bIKOM, TO MAaTEMATUYECKOE OXMAaHME
FOBOPUT HAM O TOM, CKOJIbKO Mbl BbIMFPaeM B CPeHEM, a AUCMEPCUSA - KaK JaNieKo OT
OXMAaHMA MOTYT OKa3aTbCA HaLUM pesy/ibTaThl.

Boluncnaa aucnepcuio, Mbl  (PaKTUYECKM onpejenseM avanasoH  BO3MOXHbIX
pe3y/ibTaTOB MOC/i€ MHOIMOKPATHOrO MOBTOPEHMA KaKoro-to cobbitMAa. Bo MHOrmx
chepax BaXKHO oOuUeHMBaTb OTKJIOHEHMA OT MaTeMaTUYeCKOro OXMAaHMA KaK B
NONIOXUTENbHYIO, Tak M B OTpMUATE/IbHYI0O CTOPOHbl - HanpuMep, Ha MHOMMx
NpPoOM3BOACTBAX  CyllecTByeT JAMana3oH  JAOMYyCTMMbIX  MapameTpoB  MPOAYKTa,
OTK/IOHEHME OT KOTOPbIX (MONOXKUTENIbHOE MM OTpULLATENIbHOE) ABNAETCA KpawmHe
HexenatesbHbiIM. OAHaKo B MoKepe Aucnepcua NMOHUMMAaeTCcA BeCbMa O4HOCTOPOHHE -
MHOrMEe WIrpoOKM peaKo AyMawT O TOM, YTO MOryT BbiMrpbiBaTb 00Jblle, Yem
npeackasbiBaeT MaTeMaTMyeckoe oxuaaHue. bonee toro, noj CN0BOM «AMCNepcUsa» B
6GO/IbLUMHCTBE CNy4YaeB MoApasyMeBaeTCA MCKAKYUTENIbHO Nepuoj HeBe3eHuA (Mu
NONpPOCTY AAYHCBUHI).

JTa TOYKa 3peHMs MMeeT MpaBO Ha CyLLeCTBOBaHWME, OCOGEHHO €C/IM Mbl FOBOPUM O
npodeccrMoHanbHbIX MIrpoKax, OAHAKO B TO E BpPEMA OHa YYMT MIHOPMPOBATb
pe3ynbTaTbl CBEpPX OXMAAHMSA M, KaK CNeACTBME, MPUBMBAET MbIC/b O TOM, 4TO
MOJIOXKUTENIbHbIE Pe3y/ibTaTbl Jiyylle OTpaXkaloT pacnpejesieHMe BeposTHOCTEM Ans
KOHKPETHOro CobbITHA.

OaHa U3 OCHOBHbIX 3aZja4 CTaTUCTUKU - HAXOAUTb BEPOATHOCTb onpeaesieHHoro ncxoja
np1 3apaHee 3a/laHHbIX YCJ/1I0BMAX (n HaO60pOT - onpeaenAtb ycanoBMA MNpU yXKe
M3BECTHOM pe3yanaTe). B nokepe 3T [ABe€ 3aJa4u HHUYYTb HEe TepAlT CBOEM
3HA4YMMOCTMU.

Mbl 6yaeM HasbiBaTb BECb AMAna3oH 3/IEMEHTOB (3HAYEHWIM) C 3apaHee 3aJaHHbIMM
CBOMCTBaMU 2eHepa/ibHOl COBOKYNHOCMbIO, a AMana3oH PpacCMaTPMBAEMbIX 3HAYEHUIA
- B8bI6OPKOU. B NoKepe Mbl 3a4acTyl0 HE CMOXKEM OLLEHWUTb BCE 3/IEMEHTbI FreHepasibHOM
COBOKYMHOCTM, MO3TOMY OCHOBHbIM HalMM OOBEKTOM OYyAyT ABNATbCA OTAEJIbHble
BbIOOPKM.



lpumeyaHue om nepesoOYuKa: B KU3HU Mbl BeCbMa PeodKO CMOJIKHEMCA CO
C/Iy4aAMU, B8 KOMOPbIX 2eHepasibHas COBOKYNHOCMb 3dpaHee u38ecmHa.
Hanpumep, ecnu mbl usyqaem xumeneli 00HO20 2opoda, MO 8 Meopuu Mbl
MoxkeM o6s1a0amb ucCYepnbIBAOWUM OnuCaHUemM O/ Ka)Kdo20 371emMeHma
COBOKYNHOCMU (Kax0020 umesa 2opoda). OOHAKo 4Yawe s8ce20 2eHepasibHas
COBOKYNHOCMb Ham 6ydem Heu3BeCMHA - CKa)XeM, Mbl HUKo20a He 6ydem
umemsb NoJIHOU UHPopMayuu o 2eHepasibHOlU COBOKYNHOCMU «xKUMmeu 3em/iu»
unu «Myk4uHbl om 18 0o 40».

BO/bLIMHCTBO KYpCOB U yYE6HUKOB MO CTAaTUCTUKE BECbMA HEMJIOXO 06BbACHAKT OCHOBbI
BEPOATHOCTM, a TaKXKe MEeToAbl COCTaB/IEHUSI BbIGOPOK, MPOBEPKM TMMNoTes,
onpeaeneHus Koppenaumu U Tak ganee. B 3Tol KHure Mol Hepeako 6yaem npuberatb K
npaBmiaM M aNrOpUTMaMM M3 TEOPMM BEPOATHOCTEM M CTAaTMCTUKM, MOITOMY HMKE
NPUBOAUTCA KPATKMIM 0630p HEKOTOPbIX TEM, HalleAlMX CBOe NMPUMEHEHWE B MoKepe
(0coB6eHHO npu aHanM3e pesy/abTaToB). Mbl  CneuManbHO ONYCTMAM  JOCTATOYHO
60/1blIOM 06bEM MHMDOPMALMM, KOTOPbIA HE OTHOCUTCA K MPeAMETY 3TOM KHMUIM, TaK
yto ANA 60nee NoAPOGHOro M3yYyeHMss pacCMATPUMBAEMbIX BOMPOCOB Mbl PEKOMEHAYEM
06paTUTLCA K COOTBETCTBYIOLLMM MOCOBUSM.

BecbMa pacnpocTpaHeHHbIM BOMPOC B MOKeEpe 3BYYMT Tak: «KakK 4acTo s 3aKOH4y
ceccuo B ntoc?». Mbl MOXem nepedpasnpoBaTb 3TOT BONPOC B CAeAylolWeM Kio4e:
«KakoBa BEpOATHOCTb TOrO, 4YTO B pacCMaTpuMBaEMOM BblGOPKe, cAeNaHHOM U3
reHepa/ibHOM COBOKYMHOCTM MOMX CECCUM, pesynbTaT 6yaet 6onbwe 0?». Hambonee
MPOCTOM OTBET Ha 3TOT BOMPOC 3BYYMT TaK: MPOAHA/IM3MPYMTE pacnpeaesieHme Balmx
CEeCCUM B PacCMaTpUMBAEMOM MIpe U CJIOKMUTE BEPOATHOCTU ANS BCEX Cay4vaeB, rae
KOHEYHbIW pe3ysibTaT 6bls1 60bLue 0.

K coxanenuio, nosy4uTb TaKoe pacnpejefieHMe BEpPOATHOCTEM HEBO3MOMHO - He
BaXKHO, CKOJIbKO Y BacC ZlaHHbIX O MpOL/bIX pa3javax, Bbl Bcerga 6yaete UMeTb AeNo
MWb C BbIGOPKOM JaHHbIX, HO HE C reHepasibHOM COBOKYMHOCTbO. Ho paaBaite
NpeACTaBMM, YTO Bbl KaKMM-TO OBPA3OM 3HAETe CBOE MATEMATMYECKOE OXMJaHWE B
Ka)XJoM pasjadve U AUCMEPCUI0 B UrPe, a TaKKe CKOJIbKO B CpeAHeM A/MTCA Balla
MrpoBas ceccus. Torga Mbl MOXKEM MCMO/Ib30BaTb CTAaTUCTUYECKME METOAbl ANs TOro,
4yTO6bl OLEHWUTb, KAaK YacTo Bbl 6yJeTe 3aKaHYMBaTb CECCUI0 B MJIOC. Mbl Y¥Ke 3HAeM,
YTO TaKoe MaTeMaTUUYEeCKoe OXMJaHMEe (KOTOpOe TaKKe HasblBaeTCA CpeAHMM
3HaYeHMEM pacnpeieneHns), ocTanachb TOJbKO...

Aucnepcua

BTopasa coctaBnfAoLLasn HalLMX BbIYUCAEHWUIM - QUCNepcUsA, Mepa OTKJIOHEHUSA Cy4aiHOM
BE/IMYMHbI OT MaTeMaTUYECKOro oxmaaHusa. MNpeacTtaBbTe cebe ABa Crnopa, B OHOM Bbl
KMAAeTe «YeCTHYI MOHETKY», B JAPYroM - KOCTb, C BbiNJaToM 5 K 1 ecnu Bbinaget
wecTepka. 06e 3T1 MUrpbl 061aJ1al0T HYJIEBbIM OXKUAAHMEM, OJIHAKO BTOPOM CMop MMeeT
6onee BbICOKYI0 aucnepcuio - 1/, pa3 Bbl nonyunte $5 (MHbIMM CnoBamM - Ha 5 eanHUL,



6onblwe MO), a ocTaBLuMecs 5/6 pas3 Bbl 3ansaTute $1 (MM Ha 1 eanMHULY MeHblue MO).
Ytobbl paccumTaTb AMCMEPCMIO, HaM HYXHO BO3BECTM B KBagpaT pasHULy MeXay
MaTeMaTUYECKMM OXMAAHMEM W pe3y/ibTaTOM, YMHOXWTb Ha BEPOATHOCTb 3TOro
pes3y/bTaTta, a 3aTeM CJI0XKMTb BCE NOJIyYEHHbIE 3HAYEHMA.

[lna pacnpegenenua «P», rae KaxkapiM M3 «n» MCXOJ0B MMEET 3HAYEHME « Xi» MU
BEPOATHOCTb «Pj,», AMCNepcHa «V,» paBHa:

V= X pi(x; — < P >)? (2.1)

O6paTUTe BHUMaHWE, YTO KaXKAoe cslaraemoe 6yJeT MOJIOKMTENbHbIM, MO3TOMY
AMCNEepCUs BCerga MMEET TOJIOXKMUTENIbHOE 3HayeHuMe. B  pacCMOTpeHHOM Bbille
npumepe amcnepcms nNpu 6pocKke MOHETKM paBHa:

Ve= (14, )(1-00° + (1/,)(-1-0)
Ve=1
A Ana urpasbHOM KOCTM:

Vo= (5/6 )(-1-0° + (1/ )(5-0)
Vp=5

B nokepe ny3oBas wurpa 6yaetr o06sa4aTb ropasgo 60/blIeM AUCMEepCHeEM, Yem
TaMTOBas, NMOCKOJ/IbKY ee pe3y/bTaTbl 6YAyT MMEeTb 60/blLoe OTK/IOHEHME OT CpefHero
3Ha4YeHusa (Bbl ByJeTe BbiMrpbiBaTb 60/iee KpynHble 6aHKM, OJHAKO BallM BepoSATHblE
MPOUIpbIWM TaKKe Bo3pacTyT). CTMAb Urpbl TaKKe MMEET B/MAHME Ha AMCNEepCUIo:
TOHKME B3/bl0-6€Tbl U pensbl C nonybnedamMm MOryT YBEMUMTb Bally AUCMNEPCUIO,
MaTeMaTMYecKoe OXMIaHue WaM oba 3TMX NapameTpa oAHoBpemeHHo. C apyrou
CTOPOHbI, MaHMaKa/sbHad Mrpa yBe/MYMBAET AMCNEPCMIO, HO MPM 3TOM YMEHbLUaeT
OXMaaHue. A ype3mepHO TaMToBas Mrpa YMEHbLUaeT M OXuAaHue, U aucnepcuio. B
YyeTBepTOM IaBE Mbl PAaCCMOTPUM TEOPMUI0 BEAEHWMA GaHKPO//Ia, PUCKU MpU Urpe B
MOKep, U M3Y4YMM BJIMAHUE AMUCMEPCMM HA LEHHOCTb AeHer. OAHAKO 3a MCK/IYEHMEM
3TOM rNaBbl, Mbl He 6YAEM YYMTbIBATb AMCNEPCHIO NPU NPUHATMM PELLEHUIM 3a CTOJIOM,
MOCKOJIbKY AMCNEepcUs SABNSETCA ANSA HAc MapaMeTpoM, KOTOPbIM J/iMWb OMMCbIBAeT
CUTyaumio, a He AUKTYET X0 AEeMCTBMM (B OT/IMYME OT MAaTEMATUUYECKOIO OXMIAHUS).

Amcnepcm roBOpUT HaM 06 OXWMAAEMOM OTKNOHEHMM OT cpeaHero 3HadeHumA
pacnpeaeneHnAa (MaTeMaTM‘-IeCKOFO O)KM,CI,aHMFI). Take Kak M MaTematmyeckoe
OXunAaHne, amcnepcma aganTmBHa. TaK 4YTO ecnu Bbl KMHETE |<y6m< ABaxbl, TO Balla
Ancnepcua 3a asa 6p0CKa COCTaBUT He 5, KaK Mbl y>e NnoKa3a/i1 Bbllle, a 10.

M3-3a TOro, YTO AMCNEPCMA CYMTAETCA KaK KBaJpaT OTK/IOHEHMs pesyabTata oT
OXMIAAHUA, Mbl HE MOXEM CpaBHMBaTb AMCMEPCUMI0O M MaTEMATMYECKOE OXMAaHue
HanpAMyto. ECIM Mbl XOTUM 3TO cZeNaTb, TO HAaM HY)KHO B3ATb KBaApPaTHbIM KOpEHb U3
MOJIy4YEHHOrO 3Ha4YeHMs AUCNEPCUM - STOT NApaMeTp TaKKe HasblBaloT CMaHAapmMHbIM
OMKJ/IOHEeHUeM. [Na Hallero npumepa C MrpasbHOM KOCTbIO CTaHAApPTHOE OTK/IOHEHME



ANA 0AHOro 6pocka coctaenfet V5 =~ 2.23. B 60/blIMHCTBE CyYaeB A/ 0603HAYEHMSA
CTaHAAPTHOTrO OTK/IOHEHMSA MCMNOJIb3YETCS TPEYECKUMM CUMBOM «CUFMa», a «CUrMa B
KBagparte» (o?) 0603HaYaeT AMCnepcUio.

Vv (2.2)
1% (2.3)

HopmanbHoe pacnpedesieHue

MpeactaBbTe cebe, 4TO Mbl NoAOpacbiBaéM MOHETKY. PesynbTaT noabpacbiBaHUA
MOHETKM 6yJeT cuMTatbhCA cay4yalHol sesnu4quHol. [laBalTe 0603Ha4YMM JBa
BO3MOXHbIX MCX0A4a 3TOro cobbitA Kak 1 (open) u 0 (pewka). Takum obpasom, B
pe3y/sibTaTe noaobpacbiBaHUA MOHETKM Mbl MOJYyYMM /iM60 1 (NonoBuHy pas), amb6o 0
(apyryto nonosuHy pa3). Ecam cobpaTb BOegMHO  pe3ysbTaTbl  MHOXeCTBa
NOAKMIbIBAHUM, Mbl TMOJIYYUM CYMMY 3HAYEHWMM CJlyYaMHOM BEIMUYMHBI, KOTopas
Ha3blBaeTCs B8bI60OpKOU. BblbOpoyHOE 3HAYEHWME B HalleEM CJ/yyae 6yaeT paBHO
KOJIMYeCTBY BblNaBLUMX OPJIOB.

Tenepb npeacTtaBbTe cebe, 4YTO Mbl Noaobpocuam MoHeTKy 100 pa3. MaTemartuyeckoe
OXWMAAHWE ANA KO/MYeCcTBa BbiNaBWMX OpsIoB cocTaBuT 50, TO eCTb B KaXAoM
NOAKUABIBAaHUM MaTeMaTMyecKkoe oxmaaHue coctasnset 0.5.

MocumTaem Ancnepcunio U CtaHAapTHOE OTKJIOHEHME ANA OAHOIro NoAgKMAblBaHUA:

o%= (1)1 - 150" + (1/5)(0-1/5)?

o?=1/,

=1/,

M3 npeablayLied rnaBbl Mbl 3HAaEM, YTO AUCNEPCUA aaaMTUBHA. Tak 4To aucnepcus oT
100 noa6pacbiBaHUM MOHETKM cocTaBAseT 25.

Y HaweM BbIGOPKM €CTb CTaHZAPTHOE OTKJ/IOHEHME, TaKXKe Kak M Yy OAHOro
noAkuabiBaHuA. OAHaKO B OTAMYME OT AMCNEpCUMM, CTaHAAPTHOE OTK/IOHEHME He
o61afaeT CBOMCTBOM aAAMTUBHOCTM - CYLLECTBYET CreumasibHoe NPaBMIO BblYUC/IEHMS
«CUTMbI> AN1A BbIOOPKM.

Ana «N» cobblTUM AMcnepcusa (M, Kak cneicTBue, CTaHAAPTHOE OTKJIOHEHWE) byaeT
paBHoO:

0%y = No?

oy = oVN (2.4)

KBaapaTHbIM KOpeHb M3 YMcia CobbiTMIM B DOpMyJie CTaHAAPTHONO OTK/JIOHEHMA OY€Hb
BaXE€H, TMOCKOJ/IbKY MOKa3blBaeT, KaK W3MEHSETCA OTKJIOHEHME NpU  6OJIbLIOM



KosimyecTBe cobbliTU. ECM Mbl NOAGPOCUM MOHETKY BCEFO OAMH pas, TO CTaHAapTHOE
OTKJIOHEHWE COCTaBMUT 1/2 . Ho nocne 100 Takmx »e cobbiTMIM OHO 6YJEeT paBHO BCEro 5
(kBagpaTHbIM KopeHb 13 100, YMHOXXEHHbIN Ha 1/2 ).

PacnpeaeneHne MUCXOA0B CJ/ly4aMHOro CO6bITMS B BbIGOPKE - 3TO pacrnpegefieHue
BEPOATHOCTEM, HO €ro TaKXe Ha3blBaloT BbI6OPOYHbIM pacnpedesieHuem. BaxHow
Teopueln B CTaTMCTHKe ABnseTca LleHmpanbHasa lMpedesbHaa Teopema, no KOTOPOM C
yBEe/IMYEHMEM pasMepa BbIGOPKM pacnpedesieHnMe ee 3HavyeHuM cxoamuTca K
cneumanbHOMY BMAY pacrnpeeneHus BePoATHOCTEN - HOPMAJIbHOMY pacnpedesieHuro.

FpacvK HOpMasbHOro pacnpeaeneHus MMeeT (opMy KOJIOKOMA, FAe MUK KpUBOM
NMPpUXOAMTCA Ha CpedHee 3HayYeHue (MaTemMaTMyecKoe OXuZaHue), a KOHUpbI
aCMMNTOTMYECKM (3TO 3HAYMT, YTO OHM MOTYT GbiTb 6ECKOHEYHO 6JIM3KM K HYJO0, HO
HMKOra He 6yyT eMy paBHbl) NPUBIMKAIOTCA K HYJII0 MPU 3HAYEHUAX «X>», YXOAALWMX B
NAC MM MMHYC 6eCcKoHe4yHocTb. dopma KpuBOM 3aBMCMT OT CTaHAApPTHOro
OTKJIOHEHWMA TreHepasibHOM COBOKYMHOCTU. [lowaab noj KpUBOM  HOPMaJIbHOMO
pacnpegeneHns paBHa eauMHMUE (KaK M ANs  BCEX APYrMX  pacnpeaesieHui
BEPOATHOCTM), a 06/1aCTb NOJ KPMBOM Ha MHTepBane [X1, X;] (Ha pUCyHKe 0603HayeHa
KaK «A») paBHa BEpPOATHOCTM TOrO, YTO 3HAaYEHME MCXO0AA HEKOEro Co6bITMS MonajeT B
MHTEpPBa MEXAY X1 U X.

2.05

X1 ;
-3 -2 -1 0 1 2 3

PucyHok 2.1. 'pacmK HopMaJibHOro pacnpegeneHus

|

Ecnan roBoputb YyTb 601€e NpOCTbIM A3bIKOM, TO LleHTpanbHasa lpeaenbHaa Teopema
rNacuT, 4YTO €eCAM Mbl BO3bMEM HEKYK TreHepaslbHyl0 COBOKYMHOCTb W 6yaem
paccMmaTpmMBaTb MHOXECTBO 60/bLUMX BbIOOPOK M3 Hee (pa3mep 34eCb 3aBUCUT OT TMMa



AaHHbIX, KOTOPbl€ Mbl aHanM3MpyeM), TO pe3yJsibTaThl 6yﬂ,yT 3aKJ104eHbl B OMMCaHHYHO
Bbille Kynonoo6pa3Hyro Kp1BYH C LEHTPOM Ha MaTeEMATUHYECKOM OXHUOaHNUNA.

YpaBHeHME (YHKLMM HOPMA/IbHOrO pacrpefefieHns CO CPeAHMM 3HAYeHUEM U M
CTaHAAPTHbIM OTK/IOHEHMEM 0 BbIFIAAMT TaK:

1 (x—w)?
amexp( ) (2.5)

N(x,u,o) =
Mnowazb Mexay ABYMA TOYKamMM Mo ocu X Moj KpMBOM HOPMAsIbHOrO pacnpeieneHms
paBHA BEPOSATHOCTM TOrO, YTO HEKOE 3HaYEHME M3 HaLleN BbIGOPKM C COOTBETCTBYIOLMM
MaTeMaTMYECKMM OXMAAHMEM M AMCNEpPCUMEN NonageT B 3aZaHHblM 3TMMM TOYKaMM
NMPOMEXYTOK. HopMasbHOe pacnpeaeneHne CUMMMETPUYHO OTHOCUTE/IbHO CpeaHero
3HAYeHMA, TaK YTO MOJIOBUHA ee 06LLeM Niowaam HaxoaMTCs CieBa, NOJIOBUMHA CripaBa.
O6bl4HO NJoWaAb YY4aCTKOB MOJ KPMBOM pacnpefesieHUs CYMTAeTCs C NPUMEHEHUEM
TaK Ha3blBaEMOM Z-OYeHKU (B PYCCKOM /iMTepaType 3TOT TEPMMH TaKXKe Has3blBAeTCH
«HOPMMPOBaHUEM CJIlyYaMHOM BEIMYMHDBI»), rae z = (x — u)/o. OHa MNoKa3blBaeT Ha
KaKoe KOJIMYECTBO «CUIrM» (CTAaHZAPTHbIX OTKIOHEHMM) HEKMIM UCXOA «X» HAaXOAMTCS OT
CpeAHero 3HaYeHua pacnpeaeneHus.

z=x—w/o (2.6)

3aTeM Mbl MOXEM HaMTM UuHmMezpasibHyl @yHKyu pacnpedesieHuUa (TaKxke
Ha3blBaeTCA MHTErpan BEpPOATHOCTM MaM YHKUMA Jlannaca) ANS Z-OUEHKM, KoTopas
hakTMYeCcKM npeacTaBnAeT co60M naollaab 061acTU IeBee 3HAYEHMA «X» M0J KPUBOM
pacrnpegeneHva (Npy MaTeMaTUMHYeCKOM OXMaaHuu paBHoM 0 M cTaHAApPTHOM
OTK/IOHEHUM 1). ITa PyHKLMA Ha3biBaeTCA DO(X):

MycTb «z» - HOPMMPOBAHHAA Z-OLEHKA BE/IMYMHbI «X», TOrAa MHTErpasbHas GyHKUMA
pacnpeaeneHus UMeeT BUA:

O(x) ==, exp (=2 2.7)

[lna TOro, 4YTO6bl HAMTWU MJIOWAAb CEKTOPA MEXKAY «Xi» M «Xz» HYXKHO MOCYMTaTb Z-
OLUEHKM «Z1» U «Zz» ANA «X1» U «X» COOTBETCTBEHHO, HaUTU (DYHKUMM pacnpeseneHus
d(z4) v ©(z2) M BbIYECTb U3 MNEPBOro 3Ha4YeHMA BTOPOeE.
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PucyHok 2.2. UHTerpasibHaAa yHKUUA pacnpeaeneHuns

MonyyeHHbIM pe3ynbTaT daKTMYecku 6yaeT o03HayaTb BEPOATHOCTb NonaaHus
3alaHHOM CJ/lyYaMHOM BE/IMYMHbI, pacrpeiesieHHOM MO HOPMasIbHOMY 3aKOHY (Co
CpeAHVMM 3HAYEHWMEM [ U CTAaHAAPTHbIM OTKJIOHEHMEM 0), B MHTEPBA OT «X;» [0 «Xp»:

p=o (7)o (%) @8)

g

CylLeCcTBYIOT CrneumasibHble pacyeTHble TabauLbl M MporpaMMbl Ans 3HadeHun O(x), a
HEKOTOpble KOHKPETHblEe 3Ha4YeHUsA 3TOW (YHKLMM XOpOLIO M3BECTHbI BCEM, KTO XOTb
pa3 CTa/JIKMBa/ICA CO CTAaTUCTMKOM. Tak, miowaab 06/1acTy B npeaenax OAHOW CUMMbl
(MOC\MMUHYC) OT MaTeMaTU4eCcKoro OoXuaaHua npubamsmtenbHo pasHa 0.68; B
npegenax asyx cmrm - 0.955, a nnowaab o6nactm gna tpex curm 0.997.

JTO 3HayMT, YTO 3HaYeHue HOPMaJibHO pacnpep,eneHHoffi C}'Iy‘-lal‘;iHOI\;i BeJIMYNHDI
OKaXeTcA:

Mexay (u — o) u (u + o) 68% pa3
Mexay (1w —20) v (u + 20) 95.5% pa3
Mexay (u — 30) U (u + 30) 99.7% pa3

Tenepb camoe BpeMsa 06bACHWUTL BCE BbllleCKa3aHHOE Ha NpPocToM npumepe. [asaite
HEMHOTO WM3MEHMM YCNOBMA MUrpbl C 6GPOCKOM MrpasibHOM KOCTM, KOTOPYI Mbl
o6cyaanm Bbiwe. MycTb Mbl 6yeM BbIMrpbiBaTh 6 eAuHUL, €C/iM Ha KyouKe BbinageT
LwecTepkKa, v npourpbiBaTtb 1 eamMHULy, ecnv BbinageT aboe ymcao ot 1 o 5. Hasosem
31y mrpy D,.



OXnaaHue TaKoM Urpbl COCTaBMT.

<Dy>= (/g )(-1) + (1/4)(6)
<D;.= 1/6 eMHMLbl 32 6POCOK

Ecnv BbinagaeT wecTtepka, TO Mbl BbiMrpbiBaem 6 eanuuy,. Ana toro, 4tobbl nocyMTaTh
ANCNEPCUI0 Mbl [JOJIKHbI CHayasia Bbl4eCTb M3 Halero BbiMrpbila (04HOrO0 M3 ABYX

BEPOATHbIX MCXOAO0B) 3HAYEHUE MATEMATMUYECKOro OXMAaHMA B urpe (1/6 ), a 3aTtem
BO3BE€CTHU 3TY pPa3HOCTb B KBajparT.

vsbluzpblLu = (6 - 1/ 6 )2
Vsbluzpbu.u = (35/ 6 )2

A 3aTeM npogenatb TO e camoe, HO A/1A BTOPOro BEPOATHOro ucxoga (npourpbiwl 1
eaAnHUUbI):

vnpouzpblw = ('1 - 1/6 )2

2
vnpouzpblw = (— 7/ 6 )
Takum o6pa30M, ANUCnepcuHa Urpbl COCTaBMUT:

Vb2 = p(BbiUrpbiw) (Vwin) + p(nponrpbi)(Viese)

Vor= (1/)(3%/6 V' + (3/)(- 7/ )
Vb2 = 6.806 euHUL/6POCOK?

MpeactaBuM, 4TOo Mbl 6pocaem KocTb 200 pa3. KakoBa BEpOATHOCTb TOrO, YTO Mbl
OKaXXeMcs B MJIIOCE Ha TaKOW AMCTaHuMM? KakoBa BEPOATHOCTb BbiMrpbiwa 40 eamHu,
unn 6onblie? 100 egmHuUL, MK 60nbLLE?

Mbl MOXXeM pelnTb 3Ty 3ajady, MCMNOJIb3yA TOJIbKO YTO BbiBeAEHHble HaMKU MeTOAbl.

[na Hayana HeobxoAMMO onpefenuTb CTaHAApTHOE OTKJIOHEHMe AnA Bblbopku B 200
OGpOCKOB:

o =V =+/6.806=2.61 eamMHuL,/6POCOK

Tenepb NpMMeHMM opmyny 2.4 1 onpeaennm CUrMmy Ans BCeEM BbIGOPKU

O-N = O-\/N
0200 = 2.61V200 = 36.89 equnuiibl /200 6pocKoB



3a 200 OpocKOB Hawe MaTemMaTMyecKoe OXugaHue (cpeaHee  3HaYeHue
pacnpeaenenus, ) coctaBut 33.33 eauHuLbl (HY>KHO YMHOXMTb MO OT 04HOro 6pocKa
Ha KO/IMYECTBO CO6bITMM, TO ecTb Ha 200). Mcnonb3lyem ypaBHeHWe 2.6 ANna Toro,
4TO6bl HOPMUPOBATb 3HAYEHUE NepeMeHHOM B ToUKe 0 (TO eCTb NPOBEAEM Z-OLEHKY).

lMpumeyaHue om nepesodyuka: 3mo HYXHO 0719 mo2o, Ymobbl omsemums Ha
nepsbili B8ONpPOC - KAK 4Yacmo Mbl 6ydemM 8 nswoce nocne 200 6pocKos.
®akmuyecku, asmopbl KHu2u 2o8opAm: «[lycmb <«X» - HeKaA HOPpMa/IbHO
pacnpedesieHHaa c/ay4auHas sesu4uHa, Ompaxarouwaa Haw obwul Bbluzpbill
3a 200 6pocKos~». Tenepb Mbl desiaemM z-OUEHKY 3mol 8esiu4uHbl 8 moyke 0 -
04eBUOJHO, YMO B8Ce 3Ha4YeHuA c/lydauHolu sesiuduHbl 60/bwe HY/1A ABNAMCA
0mBemoM Ha NOCMAsJ/IeHHbIlU 8oONPOC.

Zx = (X-M)/0 rae x =0
Zo = (0-33.33)/36.89

Zo = -33.33/36.89

Zo = -0.9035

O6paTMMCA K CTATMCTMYECKOM Tabsmue CcO 3HaYeHusMM  dyHKumMM Jlannaca -
BEPOATHOCTb TOr0, YTO 3HAYEHME C/lyHYaMHOM BEIMUYMHBI OKAXKEeTCA C/ieBa OT TOYKM X = 0
(To ectb 6yaet MeHbwe Hyns) coctaBnset P(-0.9035) = 0.1831. UHbIMM CroBamm,
18.31% pa3 Mbl oKaxkemcAa B MmMHyce nocae 200 6pockoB. Ho BCe ocTasibHOe BpeMsA Mbl
6yaem B ntce.

Tenepb OTBETUM Ha BTOPOM BOMPOC - O BEPOATHOCTM BbiMrpbia 40 eanHUL WK
60/blie. CHOBa CAleNaeM Z-OLEHKY C/Iy4alMHOM BEIMYMHbI B 33JaHHOM TOYKE:

Z40 = (40-33.33)/(36.89) = 0.1807
®(0,1807) = 0,5717

Ho ®©(0.1807) roBopuT Ham TOJIbKO O BEPOATHOCTU TOr0O, YTO 3HAYEHUE «X» OKaXKeTCA
cnesa ot 40 egMHUL, TO €CTb Mbl OTBETM/IM Ha BONpOC: «KakoBa BEPOATHOCTb BbiMrpaTb
40 eauHUL, UNM MeHblie». YTobbl MOSYyYMTb OTBET Ha MOCTaB/IEHHbIM BOMPOC HAAo
caenatb cneaymoulee:

p=1-®(0.1807) = 1 - 0.5717
p = 0.4283

Takum 06pasoMm, cyllecTByeT BepOATHOCTb B 42.83%, 4TO Mbl BbiMrpaeM Kak MUHUMYM
40 eauHuy, nocne 200 noabpacbiBaHMM.

Mpoaenaem To e camoe ana caydasa co 100 eaMHULAMM:

Zi00 = (100-33.33)/(36.89) = 1.8070



M3 Tabnmubl y3Haem, 4to O(1.8070) = 0.9646. Toraa:

p=1-®(1.8070)
p = 0.0354

BeposaTHocTb BbiMrpatb 100 eguHuUL, A 60nblue cocTaBaseT 3.54%.

JTH OTBETbI, OAHAKO, He ABJIAIOTCA TOYHbIMU, MOCKOJ/IbKY Bbl6opKa B 200 6pOCKOB NMLLb
YCJIOBHO pacnpejenieHa Mo HOPMasibHOMY 3aKOHy. /Jlna 60/iee TOYHbIX BblYMCIEHMM
MOXHO MCMOJIb30BaTb KOMMbIOTEP:

ToyHble pacyeTbl Hawu pacyetbl
LLlaHC oKa3aTtbcs B nJtoce 81.96% 81.69%
LaHc BbiMrpatb 40 eAMHUL, MK 6O/bLLE 40.46% 42.83%
LWaHc Bbivrpatb 100 egmHUL, A 60bLLE 4.44% 3,54%

Kak BuauTe, ectb HeKoTOpble pasnnuma. ITO ABNAETCA CNeACTBMEM TOrO, YTO TOYHblE
pacyeTbl MpeAnonaralT TOJ/IbKO peasibHO BO3MOXHblE MCXOAbl, & NPUBAUNKEHHbIE
pacyeTbl Ha OCHOBE HOPMAJIbHOrO pacnpejenieHna AonycKalwT Jiobble  Ucxoabl
(Hanpumep, Bbiurpsbiw 40.59 eanHunL).

Tenepb BEpHEMCA K BOMPOCY, KOTOPbIM Mbl 33aJa/MCb B Hayasie 3TOM rnaBebl: «Kak
YacTO A 3aKOHYYy Ceccuio B MNC?». YTobObl pewmnTb 3Ty 3afavy HamM HYXHO 3HaTb
O’KMAAHWE UIPOKa B KaXKJOW pasjave, ero AMCNepCUio B KaXJOW pasfaye M AJIMHY ero
ceccui. MNpeacTaBbTe cebe Urpoka, Ye BUHpenT coctaBnset 0.015 6onbluoro 6nanHaa
3a OHY PYKY, a CTaH/JApPTHOE OTK/IOHEHME COCTaB/IAET - 2 60/blMX 6AaMHAA 32 OJHY
PYKy. Tenepb cKkaxkem, 4to oH urpaet no 300 pyk 3a ogHy ceccuto. Kak yvacto aToT
UIFPOK ByJeT 3aKaHuYMBaTb CECCMIO B MJIKOC (TO eCTb C pe3yabTaTtom 6oblue 0)?

/lna Havyana AaBaMTe MOCYMTAEM MATEMATMYECKOE OXMIAHUE B OJHOM CECCUM, LN :

Hn = Np

Un = (300)(0.015)
HN = 4.5

Tenepb onpegesimMm CtaHAapTHOE OTKJ/IOHEHME 3a 300 pYK:
ON = O'\/N

O300 = (2)(V 300)
0300 =34.6

Tenepb cAeNaem z-0UeHKY MCKOMOM TOYKM:



Zx = (X-pn)/0
Zo=(0-4.5)/34.6
Zo = -0.1299

M3 Tab/1Lbl BEPOATHOCTEMN Y3HAEM, UTO:

®(-0.1299) =44.83%
p=1-®(-0.1299)
p=1-0.4483

p = 0.55171

C BepoATHOCTbIO 44.83% TaKOM WMIPOK 3aKOHYMT CBOK CECCUMI0O B  MMHYC.
CooTBeTCTBEHHO, OcTaBwMecs 55.17% pa3 oH 6yaeT BbiMrpbiBaTb Ha AucTaHuuu B 300
pa3fay. Ho B peanbHOCTM Ke MWrPOKM MOryT MEHSTb CBOM CTW/Ib MIrpbl WU
NPOAOJ/IKUTENbHOCTb CECCMM, TaK 4YTO BMHPEMT - 3TO MOCTOSIHHO WM3MEHSHLANACA
BE/IMYMHA, KOTOPasA CMJIbHO 3aBMCHT OT YCJIOBMM MIpbl, NCUXONOrMYECKMX (DAaKTOPOB U
T.M.

JlaBalTe paccMoTpuM ApyroM npumep. Kak-To pa3 MOM 3HaKOMbIM pacckasas, 4To
oTMeYan B 6/I0KHOTE Kaxzoe BbicTaBsieHWe AQ npotuB AK Ha npednone (B oHNaMHe) B
TeYeHne HEeCKO/IbKMX MecaLeB. B utore ero Boibopka coctaBuaa 2000 cpaBHEHUM, HO U
nocsie Takoro Konnyectsa pasgad AQ BbiMrpbiBan npumepHo 50% pas.

KakoBa BEpOSATHOCTb TaKOro pesysbTaTa, €C/IM Mbl NoJlaraeM, YTo KapTbl Ha caMTe
CAATCA YECTHO, M Yy HaC HEeT HMKAKOM AOMNOJIHMTENIbHOM MHMOPMaUMM O MEPTBbIX
KapTax (Hanpumep, KTO-TO MOr CKMHYTb Q2 Ha npedione, TemM cambiM avwmne AQ
OZHOro 13 ayToB)?

A}'IFI Ha4aJla, ,anaﬁTe paccynTaeM gucnepcumio AnA ogHOro Takoro CpaBHeHHMA.

AK npote AQ umeeT okono 73.5% 3kBuTM B npecdaon onn-uHe (BKAWOYaA Bce
OJHOMACTHble KOMOWHaummn). CKaxkem, 4TO BbiMrpbil AK npupaBHuBaeTca K 1, a
Bbinrpbiw AQ - K 0. TakMm 06pa3om, Halle mateMaTudeckoe oxugaHuve pasHo 0.735.

V = (0.735) (1- 0.735)% + (0.265)(0- 0.735)>
V =0.1948
o = 0.4413

Ana 2000 pa3gay oxuaHMe COCTaBMUT:
pn = Np

pn = (2000)(0.735)
Un = 1470



Ha 3ToM e NPOMEXKYTKE CTaHAAPTHOE OTKJ/IOHEHHE 6yp,eT paBHO:

O'N=O'\/N

02000 = (0.4413)(\/ 2000)
02000 =19.737

Kak Ham cKaszanu, AK Bbiurpoeiann npumepHo 50% 3a 2000 pasgay mav 1000 pas, xoTA
COr/laCHO MaTeMaTMYeCKOMY OXMAAHMIO 3TO AO/BKHO 6blIo cayunTtbca 1470 pas.
Caenaem z-0oueHKyY, UCMOoJb3yA YpaBHEHUE 2.6:

Zx = (X-pn)/0

Z1o00 = (1000-1470)/(19.737)
Z1000 = -23.815

/JlaBaliTe nogymMaem o MonyvyeHHOM pesysibTaTe. Halla z-oueHKa roBOpMT, YTO TaKOM
pe3y/ibTaT HaXxOAMTCA Ha pacCTOAHMM 6osee YeM B 23 CTaHAAPTHbIX OTK/IOHEHWA OT
cpefHero 3HayeHuA. Ha camom gene, BEpOATHOCTb TaKOro COObITUA HUYTOXKHO Mana,
MO3TOMY OLEHMTb €€ 0YeHb C/I0XKHO. bosiee Toro, Mos Tabamua 3HaYEHUM FOBOPUT, YTO
®(-23.815) paBHO Hy 10

CKopee Bcero, 34ecb MMEET MECTO OJHO M3 CJieAyloWmX O6BbACHEHWM: IM60 3TOT
yesloBeK ABHO NpeyBe/ UM pesy/ibTaTbl, IMO60 OH Bpas, MO0 NPOCTO HE 3ameYan, KaK
AK BbiurpbiBaloT y AQ, MOCKOJIbKY 3TO JAO0CTAaTOYHO OXMAAEMbIA pe3yabTar. IJTo
NCHUXONOTMYECKM 3(PdEKT - 3a4acTylo HaM MNpolle 3aMeTUTb HeobblYHOE ABJIEHUE,
HEXXENM OXMIAAEMbIM M XOPOLIO M3BECTHbIM pe3y/bTaT. XOTS BMOJIHE BO3MOXKHO, 4TO
reHepaTop C/lyYamHbIX YUCEN HA STOM CaMTe HE TAaKOM YK M YECTHbIN.

Korga Mbl pasocnasnmM 3TOT BOMPOC HECKOJIbKMM  ApY3bAM, TO MOJYYMSIM  OYEHDb
pa3po3HeHHble OTBETbl, HEKOTOPbIE CCbl/IA/IMCb HAa BbICOKYIO AMCMEPCMIO B MoKepe, a
TaKXe Ha To, 4TO «3a 2000 pyK MOXKeT C/AyuYnTbCA BCE 4TO yrogHo». OAHaKoO 3TO He
coBcem BepHO - 3a 2000 c/iyYaMHbIX pyK B MOKepe AEWUCTBUTE/IbHO MOXHO BbIMIpaTb
WA NpoMrpaTb NPOM3BOJIbHOE KOIMYECTBO pas3, KaK pas M3-3a 60/blIOM AMCNEPCUM B
OTAENbHO B3ATOM pasjaye Co CjyyvarMHbIMM KapTamMu. B To e Bpems, 34eCb Mbl
rOBOpMM O pa3gaye C ABYMA BMOJIHE onpefefieHHbIMM pyKamM, TaK 4YTO B HaleM
c/alyyae gucnepcus He byaeTt CTONb Be/IMKa.

Boob6uie, avcnepcusa B OAHOM pasfade 3HauMTesIbHO Bbllle, YeM AMCNEpPCMA MIPoKa,
TONIbKO YTO BbIMIrpaBLIEro O/IN-MH Ha npedsione. Tak 4YTO M3 3TOro npMMepa CTOMT
M3BJIEYb OYEHb BaXKHbIM YPOK - He CTOMT MyTaTb AMCMEPCUMIO MpU  PO3bIrpbilie
OTAE/bHbIX pasgay C AMCNEPCHM CNYYaMHbIX BEJIMUYMH APYTrMX KaTeropmm.

Bo Bpems urpbl B MOKEP MOXET MNPOM3OMTM OFPOMHOE KOJIMYECTBO CJlyHaMHbIX
CO6bITMM. Mbl, KaK W ApyrnMe MrpokM 3a CTOJIOM, MOJIyYaeM CJlyYyalHble PYKM M3



pacnpeaeneHmsa, KOTopoe BKJloYaeT B Ce6A BCe BO3MOXKHblIE KOMOMHaLUuMM, cocToAlme
M3 ABYX KapT. [OTOM HauMHaeTca payHZ TOProB/iM, 3a KOTOPbIM cregyeT M60 obMeH
KapT, M60 BbiXxoA O6LMX KApT HA CTON (M, KaK CNeAcTBUE, M3MEHEHME CUbl HalleM
PYKM). Kaxpaa pasgada MMeeT onpefesieHHbliM pesynbTaT - 6yab TO MnoTepsa napbl
CTaBOK, BbIMIpbill 60/bLLIOFO 6aHKa, MM NpocTo 6nalHAoB. B cBol ovepeab, 3TOT
pe3ynbTaT ABNSETCA CNeACTBMEM MHOXECTBA APYrMX C/y4vamHbIX COBbITMM, KOTOpble
NpoucxoAsT B pasfadye. Kpome Toro, MHOrga Mbl MMEEM €10 U C HecC/lyYanHbIMU
dakTopamMu - HanpuMep, Mbl 3aMeTMM TeNNC Yy OAHOr0 M3 OMNMOHEHTOB M
MCMNO/Ib30Ba/IM €ro, YTobbl BbIMrpaTb GaHK 6€3 PyKWU, UM COIKOHOMM/IM CTaBKY, Korga
MOHANM, YTO OblM Aaneko no3aaun. OQHAKO KaK Ham cKaxeT LleHTpasbHaa npeaenbHas
Teopema, pesynbTaT OTAE/IbHOM pa3faus MMeeT pacnpeaefieHne 6/uM3Koe K
HOPMaJIbHOMY (MOCKOJ/IbKY Ha HEro BJIMAET MHOXECTBO HECBA3AHHbIX MeXAy Co60M
C/IyYaMHbIX BEJIMYMH).

CTOMT TaKKe CKasaTb, YTO KBaApaTHbIM KOpPEHb, KOTOpbIM MpUCYTCTBYeT B dopmysie
CTAaHZAPTHOrO OTKJIOHEHWS, TaKXe WMrpaeT HamM Ha PYKYy - C  YBeJMYEHUEM
PacCMaTpMBAEMOM AMCTAHUMM BEPOSATHOCTb GO/IbLIONO OTK/JOHEHMS OT OXMAAEMOrO
pe3ynbTaTa YMeHbLUAeTCS.

MpeactaBbTe, 4YTO Mbl MMEEM [Jesi0 C MIPOKOM, Y KOTOpPOro pacnpegeneHue
pe3y/IbTaToB CbIrpaHHbIX pasfay MMeeT cpeaHee 3HadyeHue paBHoe $75 3a 100 pyk, a
aucnepcus paBHa $6,400 B KaxaoM pasgade. Ecim Mbl pacCMOTPUMM pasHble BbIGOPKM,
B3ATble M3 3TOr0 pacrnpegesieHrsa, Mbl YBUAWM, KaK pa3Mep BblIOOPKM BMAET Ha
MTOrOBYIO AMCNEPCUIO. Mbl yKe 3HaeM, YTO C BEPOATHOCTbIO B 95.5% pesynbTaT 3TOro
MrpoKa Ha 3aJaHHOM BblOOPKE OKaKeTCA B npejenax ABYX CTAHAAPTHbIX OTKIOHEHMM
OT MaTeMaTM4yecKoro oxuaaHus. Beegem cneayowme napameTpbl ANA  KaxAOM
BbIOOPKMU:

e MaTemaTuyeckoe oxugaHue, Ly

e CraHpapTHOe OTKJIOHEHWEe, O

e /lBe KOHEYHbIX TOYKU MHTEPBasa C BEPOATHOCTbIO nonagaHna 95.%

Pyku HN (o} HuxHAA rpaHuua | BepxHAa rpaHMua
100 S75 $800.00 ($1,525.00) $1,675.00
500 $375.00 $1,788.85 (53,202.71) $3,952.71
1,000 $750.00 $2,529.82 (54,309.64) $5,809.64
5,000 $3,750.00 $5,656.85 (57,563.71) $15,063.71
25,000 $18,750.00 $12,649.11 (56,548.22) $44,048.22
50,000 $37500.00 $17888.54 $1,722.91 $73,277.09
100,000 $75,000.00 $25,298.22 $24,403.56 $125,596.44
1,000,000 $750,000.00 $80,000.00 $590.000.00 $910,000.00

Kak Bbl MoXeTe BMAETb, Ha MaJleHbKMX BbIGOpKAx AMana3oH BO3MOXKHbIX pe3y/ibTaToB
oYeHb WKHpoK. OAHAKO C yBE/IMYEHUEM pa3mepa Bbl6OPKM pe3y/ibTaTbl CTAHOBATCS BCE
6IMKe M 6MKE K MaTEMATUUYECKOMY OXMAAHUIO, XOTb B a6CO/IIOTHOM BblPaXKEHUMU OHM
CTAHOBATCA CYLECTBEHHO 60/blie. CpaBHUTE BEIMUMHY CTAHAAPTHOrO OTKJIOHEHUS AN



BbIGOPKM B MMJIJIMOH PYK C TAaKOBOM AJ1I COTHMU pa3gay - YMC/IEHHO OHM OT/IMYAIOTCA B
CTO pas, HO B NEPBOM CJ/lyYae BE/IMYMHA OTKJIOHEHUS HE3HAUMTE/IbHA MO OTHOLUEHMIO K
MaTeMaTM4YEeCKOMY OXMAAHMIO, Yero Hefb3s CKasaTb O BTOPOM Bbl6opKe. O6bsACHEeHMe
3TOMY SIBJIEHUIO AAeT 3aKOH 60/IbWux Yucen - Yem 60/iblue BbI6OpKa, TEM MEHbLLE OHa
noABEpP}KEHa C/Iy4aMHbIM OTKJIOHEHMSAM.

lpumeyaHue om nepesoodYuKka: 3aKOH 60/bWUX Yucesn akmuyecku 2jiaacum
cnedyroujee. OmoesibHbIl pe3ysbmam C/y4alHo20 cobbimua noOBepKeH
B/IUAHUK MHOXXecmsa (akmopos, Komopble desialom e20 HeonpeoesIeHHbIM.
OOHako 4em 6osbwe HabswodeHUl Mbl NPOBOOUM, MeM MeHbWe ocmaemcs
mMecma 024 caydaliHocmu - cpedHul pe3ysbmam 60/sbwoll  8bI60PKU
CMaHoBUMCA 3aKOHOMEpHbIM. MHbIMU c/l08amMu, cosMecmHoe delicmsue
60/1bW020 Yucaa cay4YalHbiXx Gakmopos npusodum K pe3ysbmamy, noYymu He
3asucAuwemMy om cay4as.

Hy»HO 3anoMHUMb

e /[lMcnepcus onpeaenseTr CTeneHb pasbpoca C/YYaMHOM BeAMYMHBLI (MO
OTHOLUEHMIO K €e MaTeMaTMyeCcKoMy oxmAaaHuio). OHa paBHa CyMMe KBaJpaToB
OTKJIOHEHWIM 3/IEMEHTOB pacnpeenieHMsa 0T MaTEMaTUYECKOr0 OXKMAAHMS.

e /lnAa cpaBHEHUA AUCMEPCUMMN U MATEMATUYECKOrO OXMAAHMA Mbl JOJIKHbI U3B/IE€Yb
KOpEeHb M3 AUCMEPCMM - MOJIyYEHHbIM NapameTp HasblBaeTCA CTaHAAPTHbIM
OTKJIOHEHMEM.

e /[Mcnepcus aaauTvMBHa. KBagpaTHbIM KOPEHb, MPUCYTCTBYHOWMA B dopmyne
BbIYMCNEHUA CTAaHAAPTHONO OTK/IOHEHMA ANA BbIGOPKM, ABAAETCA CNeACTBUEM
3TOro CBOMCTBA.

e LeHTpanbHasa [MpegenbHaa TeopemMa roBOPUT O TOM, YTO CyMMa 060/bLLIOrO
KOJIMYEeCTBa HE3aBMCUMBIX C/yYaMHbIX BEJIMYMH MMEET pacnpesesieHne 6m3Koe
K HOpPMasibHOMY. JTO MNO3BO/AAET HaM JefiaTb OLEHKY C/OXHbIX COBbITUM C
MCNONIb30BaHMEM HOPMAJIbHOrO 3aKOHa pacrpefesieHna M Jiyywe MoHMMaTb
noBeAeHWe C/Ty4amHbIX BEJIMYMH HA AJIMHHBIX AUCTaHUMAX.



MnaBa 3
YunuMca Ucnosib3oBaTtb MHMOPMaLMIO:
OLleHKa napamMeTpoB 1 Teopema baieca

B npownol rnaBe mbl ONMCanM HEKOTOPbIE CTAaTUCTUYECKME CBOMCTBA pacrnpeaeneHun
BEPOATHOCTEM, a TaKKe M3YUYMIIU CBA3b MEXKAY Bbl6OPKaMM U HOPMaJIbHbIM 3aKOHOM
pacnpegenenua. OpHako Mbl caenann BeCbMa BaXKHOe AOMyLWEHWE - Mbl
npeanosiarajmM, YTo 3HaeM BCE OCHOBHblE NMapameTpbl reHepasibHOM COBOKYMHOCTM, M3
KOTOpOW 6blsla B3ATA BbIGOPKMU. B peanbHOCTM Ke Takoe 6yAeT NpoucxoAuTb Becbma
peako. Jare Ans TaKMX MNPOCTbIX COGbITMM KaK MOABPOC MOHETKM «HacTosAlme»
pacnpegeneHusa 6yayT UMETb NepeBec B OAHY M3 CTOPOH. A nio6as urpasbHas KocCTb
6yaeT 06,1aJatb MenbYarMMKM AedeKTamMM, KOTOpble JAeNalT BbiMaJeHUE KaKUX-TO
yncen 6onee BepoATHbIM. HO 3TM haKTOpbl, KaK MpPaBMIO, MMEKT HE3HAYMTE/IbHbIN
BEC, NMO3TOMY MNPUMEHEHME B HAWIMX pacyeTax «MeaslbHOM» MOHETKM C LIAHCaMM
50/50 B nogaBnsiowemM 60ONbLIMHCTBE C/lyvyaeB 6yaeT BMnosHe ymecTHo. Mo aHanorumm
Mbl 6yaemM nonaraTb, YTO KO/04Aa KapT, MCMONb3yemMas ANA Urpbl B MOKEp, JIMLIEHA
AedeKTOB M NepeTacoBaHa C/lyYalMHbIM 06Pa3oM, TaK YTO Mbl HMKOrAa He 3HAaeM Kakas
KapTa BbIMAET C/eAytollen, NMOKa OHa He NSXKET Ha CTo.

B cnyyae c pacnpegeneHuAmM, KOTOpble CBOAATCA K <«MAeaslbHOMy» Cayyal 6e3
Cepbe3HbIX NOTEPb B TOYHOCTM BbIYUCAEHUM (MOHETKA, MrpajibHas KOCTb M T.M.), Mbl
6e3 TpyAa MOXKeM O06O0MTM 3aKOHbl «peasibHoro» Mupa. OAHAKO C HEKOTOPbIMM
pacrnpeaeneHMAMM BO3HMKAKT CJIOKHOCTM COBCEM Apyroro nopsaka. Korga Mol
aHa/IM3MpyeM CBOM pe3y/bTaTbl B MOKEpPe, Kak Mbl YK€ roBOpu/M paHee, Hac 4acTo
MHTepecyeT pacnpeaenieHme BbIUrpbillen WM NPOMIpbIlen Mo BCeM pasaadvam. Mpu murpe
B Ka3MHO HaM, eCTeCTBEHHO, OblJ10 Obl BeCbMa HENpPoOCTO OTMedvaTb A/1Aa Ccebs
pe3ynbTaTbl KaXKJOM PYKM, HE roBOPS YKE O TOM, YTO 3TO MOMXKET MpUBJIEYb K HaMm
HEHY)XHOe BHWMMaHWe. B OHNaMH MoKepe 3TOT MNPOLECcC CYLEeCTBEHHO YMpoLaeTcs
6narogaps AOCTYMHbIM AN CKauyMBaHMA MCTOPUAM PYK M Mporpammam, KoTopble
CNefAaT 3a HawMMmK ceccusaMu. Ho pgarke MMes Ha pyKax BCe 3TM JaHHble, Mbl Gyaem
o6/11alaTb He 6osiee YeM [J0BOJIbBHO CKPOMHOM Bbl6opkoM. Korga aeno Kacaetcs
MOKEPHbIM pa3fad, pacnpefesieHMe BEepOATHOCTEM M3 TFeHepasibHOM COBOKYMHOCTU
NPaKTUYECKM HEBO3MOXHO OLEHWUTb, €C/IM TOJIbKO Bbl He fABASETECb CYACTIMBbLIM
o6s1agaTteniem Nno-HacCToOALLEMY FMraHTCKOro 06beMa AaHHbIX.

Mbl MOXeM YaCcTM4YHO O060MTM 3Ty NpobaemMy, MCMO/b3ys METO[bl, OMNWCaHHble B
npeaplaywen rnase. MpeanosoxuMM, YTO Yy HAc eCTb MaTeEMATUUYECKOEe OXMAaHWe U
aucnepcus Ans BblIGOPKM C pe3ynbTaTamMu pasgad. Temnepb Mbl MOXEM COCTaBMTb
BbIGOpOYHOE pacnpeaeneHMe M MpeacKkasaTb KOHEYHbIM pesynbTaT Ha pas/MyHbIX
aucTaHumsax. OAHAKO BaXKHO MOHMMATb, YTO Y HAC He MOJYYMTCA HaMTM TO4YHoe
KOJIMYECTBO [IEHET, KOTOPbIE Mbl BbIMIPAaEM MM MPOMIPaeM B GyayLIMX pa3dadax, Mbl
JLLb CMOXKEM HaMTU AManasoH OXKUAAEMbIX pe3y/ibTaToB.



OcHoBHaa npobsieMa, KoTopas BCTaeT nepej HaMu Tenepb - 3TO oOnpejeseHue
CpeAHero 3Ha4YeHus M AUCMEepPCMM NS FeHepasibHOM COBOKYMHOCTM Ha OCHOBaHMM
CpeAHero 3HayeHus U AUCMNEepCHU OTAEe/IbHOM BbIGOPKM. Mbl pacCMOTPMM ZBa MoAX0Aa
K pelleHuio 3ToM 3agauu. B nepBom ciydae Mbl 06paTMMCA K K/JaCCMYECKOM
CTaTMCTMKE, a BO BTOPOM - K TEMe 3TOM r/aBbl, TeopeMe baieca. Mpu Mcnonb3osaHmm
CTaTMCTMYECKOro MEeToZa Mbl BYAEM CYMTaTb, YTO Y HAC HET HMKAKOM MHMOpMaLMK
KPOMe BblGOPKM, KOTOpas rOBOPMT O BEPOATHOCTM KAKOro-TO oOnpeAe/eHHOro
BUMHpENMTa. BTopoM e noaxoa noapasyMeBaeT, YTO CYLIECTBYET HEKOE pacnpejesieHue
BMHPEMTOB BHE HalLeM BbIGOPKM, KOTOPOE MOXET 6biTb MCMOJIb30BAHO A/IA OLEHKM
Cpe/JiHero 3HayeHms 1M AUCNEpPCUM reHepasibHOM COBOKYMHOCTM.

OueHusaem napamempesli: KJ1laccu4d4eckaa cmamucmuka

MpeacTaBbTe cebe, YTO Nepes HaMM YenoBeK, KoTopbii cbirpan 16900 pyk B IMMMUTHBIN
noKep. Mbl MOXKEM MPUBECTM €ro pe3y/ibTaT K BbIMIpbilly B 60/blIMX cTaBKax (big bets)
3a CTO pasfay, YToObl CriaguTb pas/iMuMe MeXAy PYKaMu, CbirPaHHbIMM Ha pasHbIX
nmmuTax. Monyynm BuHpenT X = 1.15 BB/100 co cTaHAapTHbIM OTKIOHEHWEM s = 2.1 BB
3a pasfavy. 34ecb BMECTO [ M O, KOTOpble 0603HayalT NapameTpbl reHepasibHOM
COBOKYMHOCTM, Mbl MCNOJIb3yeM 0603HAYEHUA X MU S, MOCKO/IbKY MOKa Mbl aHa/IM3MpyeEM
TO/IbKO BbIOOPKY. [1peAnoNoXKMM, YTO 3TOT UFPOK NPOAOJ/IKMUT UrpaTb B TEX e Urpax, C
TEMM K€ OMnMnoHeHTaMM. KaK Mbl MOXKEM onpeaennTb ero «UCTMHHbIM» BUHpPEUT [? B
3TOM rNlaBe Mbl 6yAeM CuYMTaTb, YTO HWMKAKOM AOMOJHUTENIbHOM WHGbOPMaUuK O
BEPOATHOCTM pPa3/IMYHbIX BMHPEMTOB Y HaC HeT. TaK 4YTO BCE BMHPEWTbI 6ByayT
OAMHAKOBO BO3MOXHbIMM.

ANa Hayana HYXXHO OTMETWUTb, 4YTO Mbl paboTaeM J/Mlb C OTAE/IbHOM BbIGOPKOM,
MO3TOMY peasibHOe 3HayeHMe BMHPEMTA MrpoKa He 6yaeT ToYHbIM. OAHAKO Mbl YyKe
3HaeM, 4To no LleHTpanbHou lMpeaenbHoM Teopeme BbIGOPOYHOE pacnpegenieHve B
16900 pyK 13 NIMMUTHOrO nokepa 6yaeT NpUG/MKEHHbIM K HOPManbHOMY. U3BeCTHoe
HaM CTaHZApPTHOE OTK/IOHeHWe s = 2.1 BB 3a pasgavy SBNAETCS HEMMOXOM OLEHKOM
OTKJIOHEHMA AN FreHepasibHOM COBOKYMHOCTM, MOCKOJIbKY Halla BblbOpKa 6osiee-MeHee
cywiectBeHHa. Mbl  MOXeM Mcnonb3oBatb 3Ty MHMOpPMauMilo ANnA TOro, YTOObl
paccuMTaTb Haubosiee BepoAMHoe 3HA4YeHUe MaTeMATUYEeCKOro OXMAAHUA ANA
reHepasibHOM COBOKYMHOCTM.

MpeactaBbTe cebe BCE BO3MOXHblIE BMHPEMTbl. JNA KaAoro M3 HuX byaeTt
CyllecTBoBaTb CBOA BblOOpPKa, HOpPMasibHas KpuBasA C OXMAAHMEM U U CTaHAAPTHbIM
OTKJIOHEHMEM Oy. MK KaKaoM M3 KpUBbLIX GyAeT NPUXOAUTLCA Ha TOYKY X = |, B TO
BPEMA KaK BCE OCTa/lbHble TOYKM OKaXyTCA Huke. Tenepb AaBamMTe Ha CEKyHAy
NpeACTaBMM, YTO 3TO U M €CTb CpefHee 3HaYeHME A/1A reHepaibHOM COBOKYMHOCTU. Mo
BbICLIEM TOYKE KPUBOM B X = X Mbl CMOXEM OMNpPeAennTb BEPOATHOCTb TOro, 4TO
pe3ynbTaT Ha AMCTaHUMM, pacCMaTpMBAEMOM B Bbl6OpKe, GyAeT paBeH MMEHHO ee
MaTeMATMYECKOMY OXMAAHMIO. Mbl MOXEM HaMTM 3Ty BEPOATHOCTb ANA  JIH06bIX
BO3MOMHbIX 3HauyeHMM p. [loCKOMbKY BCE pacCMaTpUMBaEMble HamMWM HOPMasibHbIE
KpuBble B6yayT UMETb OAMHAKOBOE OTKJIOHEHME On, OHU BYAYyT MAEHTUYHbI No (hopMme,



HO CMeLLeHbI Mo ocn X B 3aBUCUMOCTH OT CBOETrO cpegHero 3Ha4eHunA.
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PucyHok 3.1. KpuBble HopMasibHOro pacnpegesieHns AaA Bbl6OpoOK C pas/IMiYHbIM
MaTeMaTUYeCKMM OXKMJaHMeM (BCce MapKepbl HaxoaAaTcA Ha ypose 1.15)

lpumeyaHue om nepesod4quKa: 30ecb paccMampusarmca HECKOJIbKO KpuBbiX
npu 3a0aGHHOM MamemamuyecKkomM oxudaHuu. 3HadeHue 1.15 nonadaem Ha
Kpusbix, 20e nuk He Haxodumcsa 8 moyke «x = 1.15» Ha HuUXHuUe semsu, mo
ecmb Ha HUX OHO ABJIAeMCA MeHee BePOAMHbIM, YMO U NOKA3aHO HA PUCYHKe.

MTaK, NOCKONbKY MWK KPMBOM MPUXOAMTCS Ha MMEILEeCca y Hac 3Ha4yeHue X, a 3TO
Hanbosiee BEpPOATHOE 3HAYEHME HA BCEM KPUBOM, MPU [ = X 3TO 3HAYMT, 410 X = 1.15
BB/100 1 ecTb HamMbonee BEepOATHOE 3HAYEHWME MATEMATUYECKOrO OXMAAHWA. ITO
MOXeT MoKasaTbCA OYEeBMAHbIM, HO Koraa Mbl OyaeM paccmartpuBaTtb 3Ty 3ajady C
nosvumm Teopembl baleca, Mbl MOKaKem, 4YTO HamMbosiee BEPOATHOE 3HAYEHWE He
BCerja paBHAETCA MaTeMaTUYECKOMY OXKMAAHMIO BbIGOPKU, €C/IU Mbl BKJIIOYMM B HaLLM
pacyeTbl AOMOJHUTE/IbHYI0 MHOPMaLMIO.

Tenepb Mbl 3HaeM HauboJsiee BEpPOATHOE 3HaYyeHMe BMHpEMTA - Ha OCHOBaHMM HalleM
BbIGOPKM OHO PaBHO MaTeMaTMYECKOMY OXMAaHMI0. XOTb 3TO M BECbMa MOJIe3Has
MHDOPMALMA, Mbl BCE elle He pelmsu NpobsieMy HeonpeneneHHOCTU pesysbTaTa.
Beab HalweMy MrpoKy MOrJio NoBe3T, MM HAao6opOT ero HacTUria Yepefa Heyaau.
/laBariTe paccuMTaeM CTaHAApTHOE OTK/IOHEHME AN BCeW BbIGOPKM, a 3aTeMm
NpoaHanM3upyem noslyyeHHble LmMdpbl M NOroBOPUM O BEPOATHBIX BUHPEMTAX.

Y Hac ecTb Bbi6opka «N» Ha 16900 pyK M3 HEKOM reHepasibHOM COBOKYMHOCTM C
BUHPEUTOM (CpeaHMM 3HadeHuneM) 1.15 BB/100 1 cTaHAApTHLIM OTKIOHEHMEM 2.1 BB
3a pasgauvy.



Ucnonb3ya dopmyny 2.4 nonyvmm:

GN=O'\/N

C16900 = (2.1 BB)(¥16900 pasjau)
016900 =273 BB
on /100=273/169 ~ 1.61

MonyyeHHoe oTKNOHeHMe 3a 100 pyK Ans TaKoW BblGOPKM OKa3asioCb 60Jblie CaMOro
BUHpenTa. lpeacTaBbTe, YTO Mbl 3HAaEM MapaMeTpbl FreHepasibHOM COBOKYMHOCTU, M
OHM B TOYHOCTM PaBHbl TOMY, YTO Mbl CEMYAC NOJIYYMSIM ANst 3TOM BblI6OPKU. Ecan 6bl
Mbl B3S/IM elle oAHY BbIGOpKY Ha 16900 pasgay, To 32% pa3 pesy/nbTaT Ha 3ToM
JUCTaHUMM 6bin 6bl MeHbLUE, Yem -0.46 BB/ 100 mam 6onblue 2.76 BB/100.

lMpumeyaHue om nepesodyuka: [loyeMy umeHHo 32% pa3? 3decb cmoum
BCNOMHUMb NpAasusio «cu2m», Komopoe pa3bupasiocb 8 npedbidyujeld 2nase -
0K0/10 68% pas 3Ha4eHue HOpMAaJibHO pacnpedesieHHoU cyyYauHol B8eUuYUHbI
nonadaem 8 npedesibl 0OOHO20 CMAHOAPMHO20  OMKJ/IOHeHUA  om
mamemamuyeckoz20 0XudaHuA. [paHuybl NOJYy4eHHO20 UHMepsadsa U ecmb
MOYKU, 20€ Mbl OMHUMAemM Om Mamemamu4yecKo20 O0XKUOAHUe OOHY «Cu2cMmy»
unu npubasnsem. CoomsemcmseHHO, 68% pa3 Haw BuUHpelUm OKaxemcs 8
3MOM NpoMeKymKe, a oCmasibHble 32% pa3 8He e2o npeodesios.

HenpusaTHbIM oTBeT, npaBaa? Kak Mbl MOXXeM 6biTb YBEPEHbI B TOM, YTO Halla Bbl6OpKa
AENCTBMUTENIbHO JAeT HaM Xopollee nNpeAcCTaB/eHME O CPeAHEM 3HAYEeHUWU ANs
reHepasibHOM COBOKYMHOCTM, KOrfa Jake pe3ysibTaT elle OAHOM TaKOW Ke BblGOPKM
OKaXXeTcA 3a npeaesiaMm M 6e3 Toro OrpoMHOro nNpomexyTka (ot -0.46 go 2.76) noutm
32% pa3? Y10 ecam peanbHoe 3HayeHre MO Ana reHepasibHOM COBOKYMHOCTM PaBHO
Hyno? Toraa BMHPEMT B 1.15 OKarKeTCs KaK pa3 B npefenax OAHOM CWUrMbl OT
oXXupaaHua. bonee Toro, no Bcem BMANUMOCTM, MPU TaKOM BbIGOPKE Mbl AEMCTBUTE/IbHO
He MOXXeM CKa3aTb, KaKoM M3 BUHPENTOB Hambosee BepoATeH: 0 uam 1.15 BB/100.

Ytobbl  HMBeNMpoBaTb 3Ty  HEONpeAesieHHOCTb, Mbl  MOXEM  paccuumTaTtb
dosepume/ibHbIli uHmMepsas. YTobbl 3TO cAenatb, Ham HY)XHO onpeaesuTb YposeHb
3Ha4yumocmu. [OCKO/IbKY Mbl UMEEM AE/I0 CO CTATMCTUKOWM, Mbl HE MOXKEM MpOCTO
CKasaTb, UYTO BEPOATHOCTb KAKOro-TO OMNpeAesieHHOro BMHpEWTA AN reHepasibHOM
COBOKYMHOCTM paBHO HYJIO - BCErga CyWeCTBYET BO3MOXHOCTb 60/IbLIOrO BE3EHMS.
Nnn HeBeseHMA. Ho Mbl MOXXEM BblGpaTb TaK Ha3blBa€MbIM YPOBEHb 3HAYMMOCTU (Ero
TaKXXe MHOrJa HasblBalTCA CTeneHb HaAeXXHOCTM). PaKTMYECKM 3TO BEPOATHOCTHOE
3HayeHWe, KOTOpOoe OMMCbIBaeT AOMYCTUMYK OLUMOKY. BbiBeAEHHbIM TaKMM 06pa3om
JI0BEPUTE/IbHBIM MHTEPBAN U ByJleT ABNATbLCS OTBETOM Ha Bonpoc: «Kakue 3HayeHus
MOXET MpMHUMATb MATEMATUYECKOE OXMAAHWE TeHepasibHOM COBOKYMHOCTMU, Npu
YC/IOBMWU, 4YTO BbIOOPOYHOEe 3HadeHre MO OyaeT B npeaenax BblOpaHHOro YpOBHA
3HAYMMOCTMU?»



CKaxkeM, 4To 419 Halero Urpoka mbl Bbiopasn ypoBeHb 3HAYMMOCTM 95%. Tenepb Mbl
MOXXEM MOCTPOUTb [OBEPUTENIbHbIM MHTepBan. 0603HAYMM CpejHee 3HayeHue
reHepasibHOM COBOKYMHOCTM KaK M, TOrja 3Ha4YeHWMe MaTeMaTMUYECKOro OXMAAHWUS M3
BbIGOPKM OKaxKeTcsa mexay (U - 20) U (4 + 20) 95% pa3. Tenepb Mbl MOXKEM HaMTH
rpaHuLUbl 3aaHHOro0 HaMM MHTepBana:

KaK Mbl yXKe nokasanu Bbllle, CTaHAapTHoe OTKAoOHeHue 3a 16900 pyk cocTtaBnseT 1.61
BB/100.

Pewnm aBa HEepaBEeHCTBa, KOTOpPbIE€ 3a4aAyT rpaHMuUbl 4OBEPUTESIbHOIO MHTEPBAJla A/1A
mMaTemMaTn4eCKoro oxXmaaHmA:

(u—20) <1.15
(u+20)>1.15

(u—20) <1.15
u—(2)(1.61) < 1.15
u<4.37

(u+20)>1.15
u+ (2)(L61) > 1.15
u>-2.07

Takum o6pasoM, 95% [AOBEpPUTENbHBIM MHTEPBan ANsi BUHpPEMTa 3TOMO Mrpoka (Ha
OCHOBaHWMM Hallen Bbl6opku B 16900 paszay) BbirNaamMT cieayowmm obpasom: [-2.07
BB/100, 4.37 BB/100].

3mo He 3Ha4Yum, 4MO UCMUHHbIU BuHpelm c seposmHocmbio 8 95% oKaxkemcsa
BHympu 3mo20 uHmepsasna. [lo npaBae roBopsA, 3T0 OAHO W3 Haubonee
PacnpoCTpaHeHHbIX 3a6aYyXAEHWMA O [OBEPUTENbHbIX MHTepBasax. Ha camom aene
AOBEPUTENIbHLIM MHTEpPBaN MPOCTO FOBOPUT HAM O TOM, YTO €C/M TMOJyYEHHbIE
3HayeHusa BuHpenTa (0T -2.07 go 4.37) 6bIM 6Gbl UCTUHHLIMM ANS FeHepasibHOM
COBOKYIMHOCTU, TO Hab/I0JAaeMbIM HAaMM BUHPEMT B HalLleW YaCTHOM BbIGOPKE OKasasics
6bl 0OAHMM M3 95% HabogaeMbIx pe3ysibTaToB. Knaccuyeckas ctaTMCTMKA He NMpoBOAMT
BEPOATHOCTHbIX OLEHOK 3HA4YeHWM MApaMeTpoB - HA060POT, C KIACCMYECKOM TOYKM
3PEHMUA UCTUHHBIM BUHPEMT NM60 HAXOAMTCA HA BbIYMC/IIEHHOM MHTepBase, IM60 HeT
(NMOCKONBKY OH He ABNSETCA pe3y/IbTaTOM CJ/ly4amHOro cobbiTus). HuKkakas Bbi6opKa He
MOXeT AaTb HaM YBEPEHHOCTb B TOYHOM OLEHKE MCKOMOro napameTpa. Mbl MoXKem
JMWb AenaTb NPeArnosIoKeHMs 0 BEPOATHOCTM (M/IM HEBEPOATHOCTMU) TOrO, YTO Mbl Gbl
MOI/IM MONYYUTb 3HAYEHME ITOro MapameTpa Kak B Bbl6OpKe, eciu 6bl MCTUHHOE
3HAYeHMe AN BCEM COBOKYMHOCTM 6biI0 paBHO KaKOM-TO TOYKE Ha [0BEPUTEJSIbHOM
WHTepBase.

Hanbonee BeposATHOE 3HAaYeHWE W [JOBEPUTEsIbHbIM MHTEpPBaA - 3TO roJie3Hble
MHCTPYMEHTbI, MOMOrallpe HaM Jiyylle MOHATb, KaKyl MHMDOPMALMIO Mbl MOMXKEM



NoNy4YMTb M3 NPeAOCTaB/NIEHHON BbIGOPKKU. B ciyyae, onMcaHHOM Bbile, XOTb BUHPEMUT
1.15 BB/100 m MoXeT BbIrnAAeTb aAeKBaTHbIM, HO CYMTaTb, YTO OH 6/IM30K K
UCTUHHOMY BMHPEMUTY 6blsI0 6bl 6oJiee YEM OMPOMETUYMBO. JoBEepUTE/IbHBIM MHTEPBA
MOXET fAaTb HaM MNpe/JCTaB/IEHME O LUMPOTE BEPOATHbIX 3HAYEHUM BUHpeEMTa As
reHepa/ibHOM COBOKYMHOCTM. B KpamHem ciydyae, Nydller OLEHKOM BMHpPEMTa 3TOro
MrpOKa MOHO CYMTaTb MOJlyYEHHOE HaMW Hambonee BEepOATHOE 3HAYeHWe, paBHoe
MaTemMaTMYeCKOMY OXMAaHUI0 BbI6opKM (1.15 BB/100)

Jlo 3TOro MOMEeHTa Mbl npejnosiarasiv, 4YTO Yy HaC HeT HUKAKUX AOMNOJAHUTENbHbIX
CBEAEHMM O BEPOATHOCTAX pas3/IMyHbIX BMHPEMTOB - Hawa BblGOpKa 6blia
€MHCTBEHHbIM  MCTOYHMKOM  MHDOpMaumMM O  npeanonaraéMoM  3HavyeHuu
MaTEMATMYECKOro OXMAAHWMA AN TeHepasbHOM COBOKYMHOCTUM. Ho B peasibHOCTH
HEKOTOpble BUHPENTbI OKaXKYTCA 60Jiee BEPOSATHbIMM, M TaKOE NPeAno/IoKeHNE MOXKHO
cAenaTb Aaxke [0 Hayasla aHam3a MMerLWwmxXca gaHHbiX. MpeacTtaBbTe, YTO Bbl Cbirpaim
5.000 pasgay B KasmHO M BbiMrpanun 500 60/blUMX CTaBOK, Ball BUHPeEMT cocTaBun 10
60/1blMX cTaBoK 3a 100 pyk. B Takom ciyyae, UCNOSIb3ya METOAbl M3 3TOM /1aBbl, Mbl
6bl NOJYYUIM Hanboiee BEPOATHbIM BUHPENT paBHbii 10 BB/ 100.

OpgHako 3To paneko He BcA MHoOpMauusa, Kotopaa Yy Hac ecTb. Mbl cobpanu
AOCTATOYHO 60/1bLIOM 06BbEM JaHHbIX (CO C/IOB MIPOKOB M M3 6a3 CbirpaHHbIX paszad),
KOTOPbIM YKa3blBaeT Ha TO, YTO ANA NOAEN, OTbIrPaBLLUMX 3HAYUMbIE AUCTAHLMM, CaMbIM
BbICOKMM BMHPEMWT cocTaBnseT npumepHo 3-4 BB/100. Jaxke Te YHMKYMbl, KOTopble
BbIUrpbIBalOT 60sblie, M Npu6am3nTbca He MoryT K 10 BB/100. [MOCKONbKY Mbl
NONyYunmn 3Ty MHMOpPMaUMIO 3a40/r0 A0 Hayana aHaiM3a, Mbl MOXKEM CuYMTaTb ee
He3aBMUCALLEN OT Ja/IbHENLLMX BbIYUCIEHMNA.

Ha camom Zene, ecnm Mbl BO3bMEM OAHOMO MIPOKa M3 YMC/a BCEX NIIOBUTENEN NOKepa B
MUpe, TO AN ero BMHPEMTa YKe OyJeT CYLEeCcTBOoBaTb HEKoe pacnpeseneHue
BepoATHoCTeM. KOHEYHO Ke, Mbl HE UMEEM HU ManeMLlero npeactaBfieHus o popme u
napamMeTpax TaKoro pacnpeaeneHus, MOCKOJIbKY Yy Hac MNpOCTO HeT JaHHbIX O
pesynbTatax BCeX MWrpokoB. OJHaKO €C/IM Mbl MOXeM JenaTb aJeKBaTHble
NPeAno/IoKEHMS O reHepasibHOM COBOKYMHOCTM BMHPEMTOB, CYLLECTBYIOLWEN anpuopy,
HaM 6yaeT nerye npoBOAMTb TOYHYIO OLEHKY WMCKOMbIX MApaMeTPOB, MOCKOJIbKY Mbl
6yZeM MCNo/b30BaTb AaHHble Cpa3y M3 ABYX MCTOYHMKOB

Teopema baleca

Bo BTOpO# rnaBe Mbl NOCTYIMpOBasiM 6a30BOE CBOMCTBO BEPOATHOCTM (hopmyna 1.5):

p(A N B) = p(A)p(B|A)

JTO ypaBHEHWE MNO3BOJIAET HaM pacCyMTaTb BEPOATHOCTb COBMECTHOrO HacCTyMJIeHWA
cobbiTUM A 1 B, 3HaA BEpPOATHOCTb COBbLITUS A, a TaKKe BEPOATHOCTb CO6bLITMA B (npu
YC/I0OBMKU, 4YTO CO6bITMe A yxe npousowso). OgHakKo B MOKepe Mbl ropasgo uvaule
3aMHTEpPEeCcOoBaHbl B TOM, YTOGbl Y3HaTb BTOPOK COCTAB/ANOLWYH 3TOM (OpPYyMbl - K



NMPUMEPY, Mbl 3HAEM, KaKMe KapTbl HAXOAATCA Y Hac B pyKe (A), U Tenepb XOTMM 3HaTb,
KaK 3Ta MHdOopmaumMs NoBAMSAET Ha BO3MOXKHbIE KapTbl B PyKe Hallero onnoHeHTa (B).
To eCcTb Mbl A0/TIKHbI HAMTHM BEPOATHOCTb CO6LITMA B nNpu ycnoBmu, 4yto cobbiThe A yke
MPOM30LLIO.

Mbl  MOXeM M3MeHuUTb copMyny 1.5 ana Toro, 4TOGbl paccyuMTaTb MCKOMYHO
BEPOATHOCTb. 3TO YpaBHEHMeE MOJIy4YM/0 Ha3BaHMe meopema balieca:

_ p(ANB)
p(BlA) ==""~= (3.1)

B nepBoit rnase Mbl 0603Ha4MAM B Kak o6paTHOe cobbiThe Ans B:

(B
)= 1

~—

p(B)
p(B)

| O

=1-

+p(

Takxe y Hac ecTb popmyna 1.5:
p(A N B) =p(A)p(B|A)

MoCKONbKY Mbl 3HaeM, 4To B u B B cymme coctaBnsaioT 1, p(A) MOXHO BblpasuTb Kak
BEPOATHOCTb A MpU YCNOBMKU, YTO COObITME B yrKe npomsowno, naoC BEPOATHOCTb A

NPU YCII0BUM, YTO COBLITUE B y3Ke NpoM3oLLIO.
Mepenuwem ypaBHeHUWe 3.1 B HOBOM dhopme:

(AIB)p(B)
B|A) = P A 3.2
p(Bl4) p(A|B)p(B)+p(A|B)p(B) (3.2)

B nokepe Teopema baleca no3BosSET YTOYHATb Hally OLEHKY BEPOATHOCTM KAKOro-To
CO6bITUS Ha OCHOBaHWWM MOJIyYeHHOM WHpOopMauMu. CUibHbIE MIPOKM MOCTOAHHO
Mcrnonb3yoT TeopeMy baleca, Korga ysHalT HoBble aKTbl - MPUMEHEHWE 3TOM
KOHUEenuuu NeXuT B OCHOBE YTEHMA PYK M DKChyaTaumm OMMOHEHTOB, KaK Mbl
MoKakeM BO BTOPOM /1laBe KHUIN.

Knaccuueckuit npumep TeopeMbl barieca MoXKHO B3ATb M3 MeAMUMHBI. [peanoioXum,
YTO HaM Ha3Ha4yeHO 06cnefjoBaHME C Lie/bl0 BbISIBUTb onpeaesieHHy 6one3Hb. Ecam
Mbl 60/1bHbI, TO C BepoATHoCTbio 80% 3aboneBaHue OGyaeT BbiABNEHO. Ecau ke Mbl
3g0poBbl, To 10% pa3 no pesysbTaTaM 06C/1ej0BaHMA HaM OLIMOGOYHO COOBLLAT, YTO Mbl
60/1bHbl. TaKKe Mbl 3HAaEM, UYTO B CpeIHEM 5% HaceneHus cTpaZalT OT 3TOM 601e3HM.

Hac ciyyarHbiIM 06pa3oM BbIGpAa/M M3 YMC/la BCEX JIOAEM M OTMNpPaBMAM  Ha
o6cnegoBaHue. [pUXOAUT MONOXKMTENbHbIM pe3ynbTaT - Mbl 60/bHbl.  KakoBa
BEPOATHOCTb TOrO, YTO 3TO TaK M eCTb (He MpUHMMAs BO BHMMAHME BO3MOMKHOCTb
JIOMOJIHUTENbHBIX 06C1Ie0BaHMI)?



Ecnm Baw otBeT «0Koi0 80%>», TO Bbl, KaK U MHOTME ApYrmMe, CU/IbHO 3ab1yKAAEeTECH.
Ha caMom aene, MHOrve [JOKTopa TOXe He 3HaloT NpaBU/IbHOMO OTBETA, JEMOHCTPUPYA
nyratoliee HesHaHMe TeopeMbl baneca.

Mbl MOXKEeM MCNONb30BaTb 3TY TeopeMy, YTOObI peWwnTb NOCTaBJZIEHHYIO 3a4a4y. Beegem
cneagywoume 0603Ha4YeHnA:

A = NONIOXMTENBHBIN pe3y/ibTaT 06CNe10BaHMA
B = naumeHT gencTBMTENBHO 6OJIEH

Mbl ye 3HaeM BeposaTHOCTb (A|B) U3 yCnoBUM:

p(A|B) = 0.8
(ec/M Mbl 60J1bHbI, TO C BeposATHOCTbIO 80% 3a6oneBaHMe 6yAeT BbisSiIBJIEHO)

p(A[B) = 0.1
(10% pa3 pe3ynbTtat 06CNeA0BaHNA OyAET HEBEPHbIM)

p(B) =0.05 (5% Bcex nogeM cTpagatoT 3ToM 601€3HbIO)
p(B) = 0.95  (95% Bcex Moael 340pOBbI)

O6paTtMMcA K ypaBHEHMIO 3.2:

p(AIBYP(B)

Bl|A) = — —

P = BB + p(AB)r(B)
Bl (0.8)(0.05)

(0.8)(0.05) + (0.1)(0.95)
p(BlA) ~ 29.63%

Kak BuauTe, BEpPOATHOCTb TOrO, YTO MAUMEHT, KOTOPOro npu3HaiM OOJIbHbIM MO
pesysbTataM o06cCnefoBaHUA, Ha CaMOM Jenie 60/IeH OKa3blBaeTCA CyLeCTBEHHO
MeHbLe 80%. lMpolle roBopsa, nonaratbCA Ha OAHO TaKoe 06CNe0BaHME Mbl HE MOXKEM
- NOTpebyTCA AOMNOJIHUTE IbHbIE Npoueaypbl, YTOObl TOYHO YCTaHOBUTb HaaMuMe UM
OTCYTCTBME BONE3HM.

MoHO Takke nomth M no apyromy nytu. Ckaxkem, ectb 100000 nauMeHTOB, KOTOPbIX
ob6cnefoBasv No TaKOMY Xe MeToay.

M3 100000 o6cneoBaHHbIX
5000 Ha caMom aene 60/bHbI (5% nronen)
95000 340pO0BbI (95% nopen)



N3 5000 60/1bHbIX:
4000 nosyyaT NONOXKUTE IbHbIM pe3yibTaTt (80% ntoaen c 3ab6oneBaHUEM)
1000 noJsiy4aT oTpULIATE/IbHbIM pe3y/ibTaTt (20% oWKMOBOYHbIX AMArHO30B)

13 95000 30p0oBbIX NtoAeN
9500 nony4yat NosI0KUTENbHBIM pe3ynbTaT (10% OWMBOYHbIX AMArHO30B)
85500 nonyyat oTpuUaTENIbHBLIM pe3y/bTaT (90% 310pOBbIX NtoJEN)

Bonpoc, KoTopbiM Mbl 3aJa/MCb B Hauyasne, 3By4Ya/l TakK: €C/IM MO pe3y/ibTaTam
06C/1eI0BaHUA OKAXKEeTCHA, YTO Mbl 60/IbHbI, C KaKOM BEPOATHOCTbIO Y HAac Ha CaMoM
jene ectb 3Ta 60se3Hb? M3 100000 naumeHToB 13500 MNOSYYMAM MOJIONKMTENBHBIN
AvarHo3. Ho Tonibko ana 4000 noaen 3ToT AMAarHo3 BEPHbIN:

p(B|A)= 4000/13500
p(BlA) ~ 29.6%

Ec/in Mbl yBENIMYMM TOYHOCTb 06C/I€0BAHMUSA (MYTEM YMEHbLUEHMSA KOMYECTBA JIOXKHbIX
ANAarHo30B MM YBEJIMYEHMA YacTOTbl MPaBMJIbHBIX AMArHO30B ANA 60JIbHbIX /iloAen),
Mbl CMOXEM MOBbICUTb YCJIOBHYID BEPOATHOCTb TOrM0, YTO Y MOJYYMBILENO
MOJIOKMTEbHbIM pe3yNbTaT Ye/0BEKA Ha CAaMOM Jle/le OKaXKeTCA MCKOoMasa 60/1e3Hb.
3aMeTbTe, 4YTO 3TO HM B KOEM C/Iy4ae He YBEJIMYMT KOJIMYECTBO GOJIbHbIX - TaKas
MeAMUMHA HaM He HyXHa! Hao60opoT, ycoBepLIeHCTBOBAHHbIM MeToz 06C/ief0BaHMsA
YMEHbLLIMT KOJIMYECTBO JII0AEN, MONYUYUBLUMX OLUMGOYHBIM MONOXKMTE bHbBIM AMArHO3.

Tenepb NpeanonoXMM, YTO Mbl HA CaMOM Aene yayulmManM npoueaypy obcneaoBaHMs,
Tenepb oHa co 100% TOYHOCTbIO BbISABASET 6OJIbHbIX N0AEN, HO MPOLEHT OLWMBOYHbIX
ANarHo30B He NOMEHANCA:

p(AIB)P(B)

Bl|A) = — —

PEI = BB + p(A]B)r(B)
Bl (1)(0.05)

(1)(0.05) + (0.1)(0.95)
p(B|A) ~ 34.5%

Ecaun ke Mbl oCTaBUM ypoBeHb onpegeneHua 6onesHm Ha 80%, HO YMEHbLUMM 4acToTy
OLUMOBOYHbIX AnarHo3oB ¢ 10% Ao 6%:, TO NONYYMM:

(0.8)(0.05)
(0.8)(0.05) + (0.06)(0.95)

p(BlA) =

p(B|A) = 41.2%



lns npMmMeHeHus TeopeMbl balieca HEO6X0AMMO HaMyMe HEKOM 6a30BOM (anprOpHON)
BEPOATHOCTM M MOABMEHME HOBOM MH(OpPMaUMM. B Hallem npumepe anpuopHOM
BEPOATHOCTbIO 6bIJI0 HaIMUME 6one3Hn Y 5% noaen. MoNoXKUTENbHBIM pe3yabTaT nocie
o6cnefoBaHuA 6bl1 TOM CamoOM ZIONOJIHUTENBbHOM MHMOpMaLMeN, KoTopas Mo3BoJIMAA
HaM 3aHOBO OLIEHWMTb BEPOATHOCTb MCKOMOrO CO6bITMA. ITO HasbiBaeTcA baliecosckoli
Jl02uKol - ee 3HaYeHue 1A YCMeLHOro MrpoKa B MOKep C/I0KHO NMepeoLeHUTb.

CywecTByeT OrpOMHOE MHOXECTBO CMUTyauuM, B KOTOPbIX MOXKHO MNPUMEHMUTb
BaiecoBcKyto IOrMKy. MHOrMe UrpoKku B MOKEp MCMOJIb3YOT ee NOCTOAHHO, CaMM TOro
He nogo3peBad. lpeacTaBbTe cebe O06bIYHbIM TYPHWUPHbIM 3MM304 - Ball CTON
pacopMUpoBa/IM NOYTM Cpasy Nocsie Hayasa TypHupa. Bac nepecarkuBaioT 3a HOBbIN,
rae y Mrpoka crpaBa OT BaC OKa3blBAaeTCA CT3K B CEMb pa3 60/iblle Ha4yaslbHOro, B TO
BPEMA KaK OCTaJibHble YYaCTHWMKW TypHMpa eABa /M Habpanu napy TbiCAY (ULLEK.
BobLWIMHCTBO Ntoaer caenano 6bl CNeayoLWmi BbIBOA: MIPOK C GOJIbLIMM CT3KOM IM60
OYeHb J1y30BbIM U arpeccuBHbIM, IM60 eMy CKa3o4yHO MoBe3so. Yalle BCero mbl Gyaem
CKJIOHHbl CYMTaTb, YTO BEPHO MMEHHO NepBoe npeanosoxeHue. Ho 3to M 6yger
cneacTBMem TeopeMbl bareca, npuuem 3aecb He MMEET 3HauyeHMs, 3HAeM Mbl O HeM
WU HeT.

B TaKMx C/ly4asx Mbl MOXKEM MCMo/b30BaTh TeopeMy bareca ans oLEHKM ONMOHEHTOB,
M 3TO MO3BOJIUT HAaM TMNPUMHUMATb BEpPHblE PELUEHMA Jaxe B YC/0BMSAX OTCYTCTBMSA
TOYHOW MHOPMaLUKU. PacCMOTPUM CeayroLwmm NpUMep.

3a CTON CaAMTCA HOBbIM UIPOK. B nepBble HECKOJIbKO MMHYT Mbl NbITAEMCS MOHATb, YTO
OH CO6OM NpeACTaBAsfET, MCNOJb3ysA BCE AOCTYMHble Ham (PaKTopbl: HaUMOHANbHOCTb,
NoJ, MaHepbl, oJexAa, peyb M TaK Janee. Mbl AenaeM BblBOJ, YTO C BEPOATHOCTbHIO
10% OH OKaXXeTcs MaHbsIKOM, KOTOpblM 6yaeT aenaTb pers ¢ KaT-odda ¢ 80% pyk, a
ocTasibHble 90% pa3s oH 6yaeT 06bl4HbIM TaMTOBbIM MIPOKOM C AMana3oHOM OyreH-pei3a
10%. MNepBasa pa3gava, OH AenaeT peMs3 m3 KaT-odpda (No3mUMM 34eCb HE TaK BakHbI).
KakoBa BEpOATHOCTb TOro, YTO Nepej HaMM MaHbAK?

Mbl MOXXem ucnonb3oBaTh TeopeMy bakeca Ans Toro, YTo6bl OTBETMTL Ha 3TOT BOMPOC.
Ho nepea Tem KaK MnocyMTaeM 3Ty BEPOATHOCTb, MOAYMaMTe CamM, Kak 6bl Bbl
otBeTM/M? Ha Haw B3rnsjg, TPEHMPOBKA MHTYMUMM - 3TO JIyYLMM CMOCO6 HayuMTbCA
AaBaTb COGLITMAM U CUTyaUMAMM NPaBU/IbHYIO OLIEHKY.

A = ONNoHEHT caenaeT pens Ha KaT-odde B NepBon pasgaye
B= OnnoHeHT MaHbAK

p(AIB) =0.8 (ecnm oH MaHbAK, TO 6yaeT oTKpbiBaTb 80% pyK)
p(A|B) = 0.1 (ec/11 OH He MaHbsK, TO ero AuanasoH coctauT 10%)
p(B) = 0.1 (10% pa3 oH anpropu MaHbAK)

p(B)= 0.9 (90% pa3 oH anpvopu He MaHbAK)

CHoBa nprMMeHMM Teopemy baleca:



_ p(A|B)p(B)
p(AIB)p(B) + p(4|B)p(B)

p(Bl4)

(0.8)(0.1)
(0.8)(0.1) + (0.1)(0.9)

p(BlA) =

p(B|A) ~ 47.1%

Mpocto Habnwgas 3a AEMCTBUSIMM OMMOHEHTA B MNEPBOM pasjayve, Mbl MOXKEM
CKOPPEKTMPOBaTb CBOK OLEHKY - Tenepb BEpPOATHOCTb TOr0, YTO 3TOT MIPOK MaHbSK
coctaBnseT He 10%, a 47%! Ecnv oH caenaeT peis B NEpPBbIX ABYX pasgadax, TO LIAHChI
Ha TaKOM MCXO0Z BO3pacTyT eule 6osblie - A0 87%. KOHeYHOo ke, 3TM BEPOSTHOCTM
BCELENO 3aBMCAT OT MNPaBU/IbHOCTM Hallero MepBOHAYa/IbHOro CYXAEHWA, B
peasbHOCTU Mbl peAKo CTONKHEMCA BCero C JABYMA TUNaMM MIPOKOB, a HaluM
CUIOMUHYTHbIE CYXAEHUA ABHO HE BYAYT HACTO/IbKO TOYHbIMM.

MHorme ctapatoTCca OT/I0KMTb OLEHKY CBOEro OMMOHEHTA A0 TOr0 MOMEHTA MOKa OHM He
nony4vaT 6oablie UHPOPMaLMKU MU HE YBUAAT Napy WoyaayHoB. Ho Ha Haw B3rnag 3T1o
Ype3MepHO MNacCMBHbIM MOAXOA; MAaKCMMM3aUMsA  MaTeMaTUYeCKOro  OXMAaHus
npeanonaraet MCNosib3oBaHMe BCeM WMHMOPMaUMM, KOTopass €CTb B HalleMm
pacrnopsikeHMm, U He 06A3aTeNIbHO BbIKMAAHME MOAXOAALWEN CUTYAUMM. TaKUM
06pasom, OHWM COBEPLUIAIOT FN1aBHYK OLUMBKY - HE OCO3HAKT LIEHHOCTb TeX CBeAEeHWM,
KOTOpPbIMK ye ob6nagatoT. CTOUT nNpaBAa OTMETMTb, YTO HEKOTOPble UIPOKK, AarKe He
OYyeHb XOpollMe, BCE € MHTYMTMBHO 3TO TMOHMMAOT M  MNOACTPaMBAIOTCA
COOTBETCTBYHLIMM 06pa3oM. Ho! Bcera noMHUTE, 4YTO Nto6as NOACTPOMKA MOXKET 6biTbh
3KCNayaTMpoBaHa BallMM OMMOHEHTOM, HanpuMep, Korga OH, TOJIbKO CeB 3a CTO/,
BbIGMPAEeT HOBbIM AN ceba CTUAb WMIPbl, YTOGbl MCMO/b30BaTb CUIOMUHYTHbIE
NOACTPOMKM APYrMX UFPOKOB.

CuNibHble MIPOKM MOCTOAHHO MCMOJb3YyOT balMecoBCKyl NIOrMKY (OCO3HAHHO WM/IM HET)
ANA nepepaboTKkM noctynatowen MHbopmauum. Kak Mbl MoKaxkemM BO BTOPOM YacTu
KHWUIMM, 3TOT MOAXOA JIEKMT B OCHOBE YTEHMA PYK M 3SKCMyaTaumm OMMnoHeHToB. Ho
Jaxe BHe CTO/la Mbl MOXXEM HaMTW NpuMMeHeHus Teopembl baleca, u celtyac camoe
BPEeMS BEPHYTbCA K pa3roBopy O BUHpeMTaXx.

OquueaeM napamMempsi: baliecosckaa cmamucmuka
B nepBoi 4acTu 3TOM rnaBbl Mbl M3yyanu Bbl6opKy B 16900 pasgay M3 JIMMMTHOIO
noKkepa Co c/efylmMMK napameTpamu:

BuHpenT (X) = 1.15 BB/100
CraHaapTHOe oTK/IOHeHMe (s) = 2.1 BB 3a pa3gauy



Kak Bbl MOMHMTE, Mbl CTOJIKHYJIMCb C HEKOTOPbIMM CNOXKHOCTAMM MNPU OnpeseneHuu
«UCTUHHOIO» BMHPEWMTA MO MMEILLENCA BbIGOPKE - HallM NPEANnoIoKEeHUs eaBa Jiu
6blM  TOYHbIMM. C  MOMOLIbIO MHCTPYMEHTOB  KJIACCMYECKOM CTATUCTUKM  Mbl
onpeaennaun, Yto Hanbonee BEPOSATHbIM 3HAYEHMEM BMHPEMTA PaCCMATPUBAEMOrO Urpa
6yaet 1.15 BB/100, a ero 95% aoBepuTeNbHbIM MHTEPBA/N OKasascA paBHbiM [-2.07
BB/100, 4.37 BB/100]. 3TM oueHKMU OblAM cAeNaHbl Ha OCHOBE AOMYLEHUA O TOM, YTO
Mbl He 06/1alalM  HUKAKOM JOMOJIHUTENIbHOM MHGbOPMaLUMEN O pacnpeaeneHmm
BMHpEMTa 3TOro UrpoKa.

Tenepb npeanosoXMm, 4YTO Y HaC eCTb HeKOoTopble AOoragkM O pacnpeaeneHmm
BMHPEMTOB. 3HAYMT, Mbl MOXEM NPUMEHUTb TeopeMy baneca M nonyumtb 6Gosee
TOYHYIO OLEHKY MCKOMOro napameTpa - «MCTMHHOro» BUHPEMTA (AN18 reHepasibHOM
COBOKYMHOCTH). 3BYYMUT MPOCTO, BepHO? OAHAKO CHayana HaM HYXHO onpeaenuTtbCcs C
Jloraikamu 06 o6LleM pacnpeaeneHnn BUHpenToB. MycTb Haw MrpoK 6bl1 CAyYarHbIM
06pa3om BbiGpaH M3 YMCa BCEX NOJEN, perynsapHO Urpawwmx B nokep. Toraa nepej
Hamu BCTaeT Bonpoc: «KakoM BMA MMeeT obluee pacnpenesieHne B 3TOM C/lyyae (OHO
TaKXe O6yJeT Ha3blBaTbCA ANPUOPHbIM pacnpedesieHUem)?».

lMpumeyaHue om nepesod4uka: AnpuopHoe pacnpedesieHue - pacnpeodesieHue
gepoamHocmel, Komopoe 8bipaxkaem npeonosioKeHuUsa O Heu3secmHol
geJluMUHe 00 y4éma 3KCNepumMeHMasbHbiX OaHHbIX. Hanpumep, ecnu «p» —
0dosia u3bupameeli, 20MoOBbIX 20J10C08AMb 3a OnpedesIEHHOo20 KaHdudama, mo
anpuopHbiM pacnpedesieHuem 6ydem npednosiokeHue o0 «p» 4o y4yéma
pe3y/ibmamos onNpocos8 uJ/iu 8bI60po8.

C nepBoro B3rnAaga MOXeT MOKasaTbCA, YTO MNpeACTaBMTb TaKoe pacnpeaeneHue
HEeBO3MOXHO. B KOHLE KOHUOB, y Hac HeT JocCTyna K pesy/abTaTaM NOAABAAKLEro
60/IbWIMHCTBA MrpokoB. OAHaKo 34eCb HamM Ha MOMOWb NpUAYT YMNPOLWEHUA M
NPUOSMKEHHbIE OLEHKMU, K KOTOPbIM Mbl NpUGErHem, HajeAacb, 4YTO npejnonaraemoe
pacrnpefeneHme OKaxKeTCA A0CTAaTOMHO O/IM3KO K peaslbHOMY - TOrJa Mbl CMOXEM
MCNOIb30BaTb €ro B CBOMX pacyeTax. bygem cumtartb, YTO Haw MrPOK 0ObIYHO CaAMTCA
3a CTOJIbl C HE OYeHb BbICOKMMM CTaBKamu, Hanpumep oT $10-$20 go $30- $60. Pelik,
KOTOpbIM NIATHUT CTOJ, CKOpee BCEro, HaxoauTcA Ha ypoBHe $3-$4 3a pasgavy, wam 0.1
BB. PasgenMm 3Ty Be€/IMYMHY Ha KOJIMYECTBO MIPOKOB 3a CTOJIOM, npejnosaras, 4to
BCE NMATAT NPMMEPHO OAUHAKOBBIM PEMK - MONYYMM, YTO KOMMCCUS KOMHATbI OTHMMAET
M3 BUHPEMTOB BCeX MrpokoB okoso 0.01 BB kaxayto pasgavy, wav 1 BB/100.

Torpa cpegHee 3HayeHWe o6LEro pacnpeaeneHns BUHPEMTOB GyAeT paBHO MMHYC 1
BB/100, MOCKONbKY penK NpeacTaBAsieT CO60M YMUCTbIM OTTOK AeHer m3 urpbl. MycTb
3TO pacnpejesieHne BUHPEMTOB MOAYMHAETCA HOPMaslbHOMY 3aKOHY, a CTaHZApTHOe
OTK/IOHeHWe paBHo 0.015 BB 3a ogHy pasgady. lNonyumm, yto 68% MrpoKos OyayT
UMeTb BUHPEWT B npegenax ot -2.5 BB/100 go +0.5 BB/100, a 95% urpokos - oT -4
bb/100 go +2 BB/100, 4yTO sABNAETCA BMOJIHE OXWMAAEMbIM pe3ysbTaTtoM. Ecan Bam
KaXXeTCA, 4YTO Mbl rge-to OWMbAUCb, Bbl MOXETe CaMOCTOATENIbHO M3MEHUTb 3TU
UMdPpbl, YTOObI OHM OTpaXka/iM BalM COOGCTBEHHbIE NPEAMNONIOXKEHUA, NPU ITOM JIOrMKa



BbIYMC/IEHUM HUCKOJ/IbKO HE NMOMEHSETCH.

/laBaliTe ynpocTMM HallM pacyeTbl M BMECTO HEMPEPbLIBHOMO  HOPMaJIbHOrO
pacrnpeieneHuss nNpeacTaBUM AUCKPETHOE pacnpefenieHne, KoTopoe 6o/iee-MeHee
TOYHO OMMCHIBAET COCTABJIEHHYI0 Hamu MoAenb. MoslyyMm cneaytollyo KapTuHy Ans
pacnpeeneHus BUHPEMTOB BCEX MIPOKOB:

lMpumeyaHue om nepesodyuKa: HenpepbisHOoe pacnpedesieHue (HOpMa/ibHoe
pacnpedesieHUe OMHOCUMCA K 3moMy muny) npedno/siazaem, 4mo B03MOXXHbI
abcostomHo BCe 3HA4YeHuA  cayqalHoU  Be/UYUHbl.  /JJUuCKpemHoe ke
pacnpedesieHUe 02paHU4eHO HEKOMOPbIM KOHEYHbIM KOJIU4eCmsoM 3HaqeHudl.
Smo ynpouweHHoe onpedesieHue, HO OHO nodxooum 04 uyesael HacmoAwel

2/1a8bl.

BuHpeur % UrPOKOB C TAaKMM BUHPEMTOM
-5 BB/100 0.25%
-4 BB/100 2%
-3 BB/100 8%
-2 BB/100 20%
-1 BB/100 39.5%
0 BB/100 20%
+1 BB/100 8%
+2 BB/100 2%
+3 BB/100 0.25%

Tenepb y HaC ecTb anpuopHoOe pacnpeiefieHue BUHPENTOB 1S UTPOKOB B NMOKEP, M Mbl

MokeM 6e3 Tpyaa npuMeHWUTb TeopeMy bareca. [Ans Kaxaoro BMHPeEMTa Mbl
PaCCUYUTAEM:

A = BEposATHOCTb Nosly4eHus BuHpenTa 1.15 BB/ 100
B = BEpOATHOCTb TOr0, YTO 3TOT BUHPEWT ABNAETCA MCTUHHBIM

Mbl HE CMOXKEM HaMTM BEPOATHOCTb MOJyYEeHMA OMpeaeieHHOro BUHpENTa Hanpsamyto,
OZIHAKO Mbl MOXEM 3aMEHMUTb ee Ha BEpOATHOCTb TOr0, YTO HabG/IAAEMbIA BUHPEMT

OKaxkeTcs B npomexyTke oT 1.14 o 1.16. p(A|B) nosyyaetcs nyTem BblYMC/IEHMS
B3BELLEHHOro CpeaHero oT cTon6ua p(A|B) 3a MCKAIOUYEHMEM TeKyLLero 3HaueHus p(B):



Bunpeitt | p(B) p(A|B) p(4|B) p(B)
-5BB/100 | 0.25% | 0.000004 0.00222555 99.75%
-4 BB/100 2% 0.000031 0.00226464 98%
-3BB/100 8% 0.000182 0.00239720 92%
“2BB/100 | 20% 0.000738 0.00259053 80%
~1BB/100 | 39.5% | 0.002037 0.00233943 60.5%
0 BB/100 20% 0.003834 0.00181659 80%
+1BB/100 | 8% 0.004918 0.00198539 92%
+2BB/100 | 2% 0.004301 0.00217753 98%
+3BB/100 | 0.25% | 0.002564 0.00221917 99.75%

MprMeHUM TeopeMy baieca K Kaxkaomy paay:

p(B|A) = P(AlB)p(B)_ _
p(AIB)p(B) + p(A|B)p(B)

BuHpenT p(B|A)

- 5BB/100 0.00%

- 4BB/100 0.03%

- 3BB/100 0.66%

-2 BB/100 6.65%

-1BB/100 36.25%

0 BB/100 34.54%

+1 BB/100 17.72%

+2 BB/100 3.87%

+ 3 BB/100 0.29%

UToro 100%

Koraa Mbl paccmaTpuBaiM KnacCMYECKMM MOAXO0A, HaM YAanoCb BblYMCAUTL Haubonee
BEPOSITHOE 3HAa4YEHWE BUHPEMTA. 34€Cb Mbl MOXEM NpoAeaTh TO Ke Camoe, HO Tenepb
3TO 3Ha4YeHWe C Y4YeTOM BCEX HalMX MpeanonoxeHun 6yaet pasHo -1 BB/100.
EcTtecTBEHHO 3TV AOnNyweHUsA He AalT NOJIHOM KapTWHbl, MOCKOJIbKY pacnpeneseHue
BO3MOMHbIX BUHPEMUTOB /11 BCEX MIPOKOB B PeasibHOCTU 6/IM3KO K HempepbiBHOMY. Ho
flaxke ecnu 6bl Mbl peLlnsIv UCMOoJIb30BaTb HE AMCKPETHYI0, @ HEMPEPbIBHYIO MOAesb, U
CMpaBMINCb C AO0CTAaTOMHO FPOMO3JKMMM pacyeTamMu, Mbl Obl BC€ paBHO MNOJYyYUIU
cxoxee pacnpegenenve. KnoyeBoW wuaeen 3a4ecb SBNASETCA TO, YTO MOCKOJIbKY
NIOCOBbIX WMIPOKOB HACTO/IbKO Masio, B TEOPUM Mbl MOXKEM MMETb AeN0 Kak C
BbIMIPbIBAIOLMM, TaK U C MPOUIPbIBAKOLWMM peryasapomM (KOTOPOMY MPOCTO NOBE3/1I0 Ha
anctaHumm B 16900 pyk).

[JaBarite npuBefem ele 6onee HarnsigHblM NpUMEp - BO3bMEM MIpoKa C ropasgo
60/IbLLIMM BMHPEMTOM B HabnoJaeMoM Bblibopke, Hanpumep 5 BB/100. Knaccuuyeckui
NoAXoJ CKaxXeT Ham, 4YTO ero HamMbonee BepOATHbIM BMHpPEMUT cocTaBuT 5 BB/L00,
MOCKOJIbKY NpeAronaraeTcsi, Yto BCE BMHPEMTbl PaBHOBEPOATHbI (MOMHUTE, 4YTO B



K/IaCCMYECKOM METOoZe Y Hac HeT MHGOopMauMu O pacnpeaesieHun BCeX BUHPEMTOB).
MpoBeAeM aHaNoOrMYHbIe pacyeThbl A1 HOBOrO CJ/lyyas:

BuHpenT p(A|B)
- 5BB/100 0.00%
-4BB/100 0.00%
- 3BB/100 0.00%
-2 BB/100 0.16%
-1BB/100 3.79%
0 BB/100 15.78%
+1BB/100 35.40%
+2 BB/100 33.84%
+ 3 BB/100 11.03%
Total 100%

Tenepb Haw MrpoK HaBepHAKa MMEET MOJIOKMUTENbHbIM BUHPEWT, MpUYEM BeCbMa
BbICOKMM. OAHaKO MOCKOJIbKY BMHpeWTbl B 5 BB/100 M Bbille He npeAcTaBieHbl B
obweM pacnpeseneHunn, Teopema balleca nepeoueHMBaeT BMHPEMT M3 BbIGOPKM [0
6071ee BEPOATHOIO B 3TMX YCI0BMAX BUHPEMTa Nyylimx 10% 1rpokos.

YBenuuyeHne KoamyectBa fJaHHbiX (g4nsa cnydaa ¢ 1.15 BB/100) BnonHe oxunpgaemo
npvBeAeT OLEeHKY BUHpenTa 4yepes3 TeopeMmy baleca K BUHpeMTy, HabngaeMomy B
BblGOpKe. ECNM UrpoK [AeMOHCTpUPYET CMOCO6HOCTb BbIMIPbIBaTb Ha 3HAYMTEJSILHOM
AMCTaHUMM, TO ero aKTMYECKUA BUMHPEWT C ropa3go 60/iblierd BEepPOATHOCTbO
OKaXKeTca UCTUHHBIM. peacTaBUM, YTO Mbl UMEEM Aeno C Bbibopkok B 100000 pa3aauy:

BuHpenT p(A|B)
- 5BB/100 0.00%
- 4BB/100 0.00%
- 3 BB/100 0.00%
- 2 BB/100 0.00%
-1BB/100 1.57%
0 BB/100 33.42%
+1 BB/100 58.37%
+2 BB/100 6.60%
+ 3 BB/100 0.04%
Total 100%

OuyeBUAHO, YTO C TAaKOM BbIGOPKOM Y Hac 6yaeT 60oJiblue yBEPEHHOCTH, YTo 1.15 BB/100
M 6yAeT HalMM HACTOALMM BUHPEMTOM, XOTS ObLiee pacnpejenieHue npeanosaraerT,
410 /Mwb 10% BCEX MIPOKOB MMEIT BUHPENT X0TA 6bl B 1 BB/100.



CTOMT OTMETMTb, UYTO MEXKAY NpPUBEPXKEHLAMM KNACCMYECKOro MoaxoJa M TEopuM
Baieca cylecTByloT HEKOTOpble pa3Hornacusa. MpeaMeToM UX cropa ABAAEeTCA TO, YTO
TeopeMa baieca npeanaraet paccMatpuBaTb NapameTpbl reHepasibHOM COBOKYMHOCTM
KaK CJlyYanHble BEJIMYMHbI CO CBOMMM pacnpeaeneHusMu. OJHAKO MX OMMOHEHTI
OTBEpPrawT 3Ty MAE M NPeArnoyYMTaloT TFOBOPMTb O TMapameTpax reHepasbHOM
COBOKYMHOCTM KaK O KOHCTaHTaX, XOTS OHM M He B COCTOSHUWM OMNpeaevTb MX
3HayeHMA. Mbl, B CBOW oyepeab, OTJaeM npeanoyteHue barecoBckoMy noaxoay B
CUNY ero NPMMEHMMOCTHM B MOKEPHOM aHa/Iu3e.

MeToza, KOTOpbIM 6bl/1 UICNONb30BaH HAMM BbIlE, JaXKe He SBAAETCA MOJHOLEHHbIM - Mbl
HaMEPEHHO YNPOCTUMAM METOAMKY barecoBCcKOro aHanmsa, YTobbl CAeNaTb 3TY TEOPUIO
6osiee JOCTynHOM. 3a 6onee noApobHbIM 06bACHEHMEM TeopeMbl baleca, a Takxke
CYTM pasHOr/MacMM MeXay [ABYMS PAacCMOTPEHHbIMM HaMM  MOAXOAAMM,  Mbl
PEKOMEHAYEM 06paTUTLCA K CMELMaNM3NMPOBaHHbIM YY4EOHMKAM, B OCOBEHHOCTM K TEM,
B KOTOPbIX NpeAcTaBaeHbl 06€ TOYKMU 3peHUA.

MocnegHee o Yyem Mbl 6bl XOTENIM CKasaTb - pezpeccua K cpedHeMy 3Ha4dyeHur. OHa
ABNAETCA CNeACTBMEM MpOBEAEHHOro 3aecb aHanamsa. [lpefctaBbTe, 4UTO  Bbl
OLEHMBaETE CBOW BMHPEMTbHI Ha OnpefesieHHOM BblbopKe He6o/blworo pasmepa. Ecau
OHM  (BUHPEWMTbI) OKasa/MCb 3HAYMTE/IbHO  Bbllle CPEAHEr0  3HAYeHMA Mo
npeanonaraeMom reHepasibHoOM COBOKYMHOCTM, TO Bbl MOXETEe OXMAaTb YXYZALIEeHWe
CBOMX pe3ynbTaToB B 6yayliemM. Ecam ke Bbl Haba04aNM BUHPENTBI HUXKE CPeAHEero, To
B Oyaywem pesynbTar YayqywuTtcAa. M 3TO He CNeacTBME KaKoro-to CyeBepua Bpoae
«BO3BpaTa A0/IF0B AMCNEPCUEN» - BCE COBLITUA ABAIOTCA HE3aBMCUMbIMM, TaK YTO
TAKOro B NpUHUMNE HE MOXKET 6bITb. HO BOT YTO NPOUCXOAMT Ha CaMOM Aene: ecsim Ball
pe3ynbTaT oOKasa/cA Aydlwe, YemM CpPpeAHUM BMHPEWT BCEX MIPOKOB, TO BeCbMa
BEPOSITHO, YTO Bam Be3/10, M BaW (AKTUYECKUA BbIMIPbIW CEMYac Bbile Ballero
MCTMHHOIO MAaTeMATMYECKOro oxmAaHusA. M Hao6opoT - ec/u Ball BMHPEMWT OKasasics
yXXe, YeM B CpeJHeM Yy BCEeX WIPOKOB, TO Bbl HaBEpHAKa HeAOTAHY/M A0 CBOEro
COBCTBEHHOIO OXMJAEMOr0o BbIMrpbia. B pesynbtate Ball BMHPEMT (MHOrAA OYEHb
He3HaunTeNIbHO) 4YacTo OyJeT perpeccMpoBaTb K CpeAHeMy 3HayeHulo AN1A BCeX
MIrPOKOB. JTO XOpOWO BMAHO Ha npumepe balecoBCKoro aHanMsa Hawero
FMNOTETMYECKOro Mrpoka - nocne 16900 pasgay pacnpefeneHue ero BUHpenTa
HaXoAMNOCb MO CUNbHBIM BIMAHMEM pacnpeaeneHms BbIMIpblliei BCEX MTPOKOB, YTO B
UTOre OTTAHYJIO OLEHKY €ro «MCTUHHOIO0» BUHPEMTA B CTOPOHY CPEAHENO 3HAYEHUS ANS
BCEX OCTa/bHbIX, K -1 BB/100.



Hy»xHo 3anoMHUMb

e /lna OUEHKM NapaMeTpoB reHepasibHOM COBOKYMHOCTM Ha OCHOBAHWM OTAEJIbHO
B3ATOM BbIGOPKM, Mbl MOXEM MCMNOJIb30BaTb /JlIBa METOAA: KIAaCCMUYECKUM M
BariecoBckuM.

e Knaccmyecku noaxoJ noJpasyMeBaeT, 4YTO Mbl HE pacnoslaraém HMKaKoM
JIONONHUTENIbHOM MHGOPMaLMEN - B pe3y/ibTaTe€ Mbl BbIHYXKAEHbI OLEHWBATb
Hanbonee BEpPOATHOE 3HAYEHME MATEMATUUYECKOrO OXKMAAHUA ANA reHepasibHOM
COBOKYNHOCTM no MO umelowlenca y Hac BblI6OpPKM. B cBowo ouepesb,
JIOBEPUTE/IbHBIM  MHTEPBA/l MOXET JIMWb YKa3aTb Ha BO3MOMHbIM CNEKTP
3HAYEeHUW AN MCKOMOro napamMeTpa, Mpu KOTOpbIX Hab/alAaeMbli B BbIGOpPKE
pe3yNbTaT OKaXKETCA BEPOATHbIM.

e barecoBcKas sIorMka Jaet HaM BO3MOXKHOCTb YUYMTbIBaTb HOBYH MHMOPMaLMIO Ha
OCHOBaHMM Y3Ke UMEIOLLMXCA OLLEHOK M BEPOSTHOCTEN.

e lcnonb3oBaHWE anpuvOPHOro pacnpeaenieHMs u TeopeMbl baneca moxkeT aaTb
Ham 60/s1ee TOYHOEe Npe/CTaB/IEHME O MapameTpax reHepasibHOM COBOKYMHOCTU
(MpY yCnoBmM, YTO HallEMY anpuOpPHOMY pacrpefesieHUI0 MOXXHO JOBEpPATD).



naBa 4
Urpaem no waHcam: npsmble 1 noTeHumasibHble WaHCbl 6aHKa

MoKep - urpa peweHni. KoHeYHbIM pesybTaT 34eCb 3aBUCUT UCKUYUTENIBHO OT TOro,
KaKMe peLleHus Mbl NMPUHMMaeM. ECIM Mbl cnpaBAsieMca C BO3HMKAOWMMKM CUTYaLMAMM
Nlydlle, YeM HallM OMMOHEHTbl, Mbl GyAeM BbIMrpbiBaTb. EC/M HET - oKaKemcAa B
MUHyce. B nmepBoM 4YacTM KHUIM Mbl CKasaiM, 4To 6yJemM OLEeHMBaTb MPaBWMJIbHOCTb
HALLMX AEMCTBMM TOIbKO C NO3ULMM MAaTEMATUUYECKOTO OXMAAHMA - YEM OHO Bblle, TEM
Nyywe pelleHne. Bo BTOpoM M TpeTbeM 4acTax Mbl MoApo6HO pasbepeM npouecc
NMPUHATUA pPELUeHU 3a MOKEPHbIM CTO/IOM WM MPEeAJIOKMM pas/iIMyHble MEeToAbl ANS
aHa/IM3a Urpbl, a TaKKe NPaKTMYECKME COBETbI, KOTOPbIE MOKAXYT, KaK MOXHO CbirpaTb
B pPaCCMaTPMBAEMbIX CUTyaLMAX HaUYULLMM OGPA30M.

MpeaMeToM BTOPOM YacTM KHUIM ByaeT 3Kcnslyamayus onnoHeHmos. Mrpas no 3ToM
cTpaternu, B KaxAOM KOHKPETHOM CUTyaumMu Mbl 6yaemM cTapaTbCA MNpUHMMATb
peleHnsa C MAaKCUMaJIbHbIM MaTeMaTMYECKMM OXUAAHMEM, WMCMOJb3ys NPU 3TOM BCHO
MHDOPMALMIO, KOTOPbLIM Mbl pacrno/iaraémM O HalleM OMMoHeHTe (ero CTW/b, TEIChbl U
1.n.). Mo cy™M, B TOM MAM MHOM (DOPME KaXKAblM WMIPOK 3a CTOJIOM MpPUMEHSET
CTpaTeruio aKcnayaTaumu.

Mepea Tem KaK Mbl NPUCTYMUM K O6CYKAEHMIO 3TOM TEMbI, JaBaMTe BBEAEM HECKOJIbKO
HOBbIX MOHATUM. Bo-MepBbIX, HYKHO AaTb OnpejefieHue TEePMMHY «u2pa». B mupe
MOKepa Yy «Mrpbl» O4EHb MHOIO TOJIKOBaHWM, M B TPETbEM YACTU KHWUIM Mbl Ha4yHEM
M3y4yeHMe meopuu u2p, cneumanbHOro pasgesia MaTeMaTtMku. Ho Ha aHHOM 3Tane Mbl
AaAMM 3TOMY TEPMMHY C/iesytollee onpegenieHue:

e [pucyTCcTBYIOT ABa MM 60ee YYACTHUKOB

e Kak MMHMMYM OZIHOMY M3 YYaCTHMKOB NpeAoCTaB/ieH BbI6Op AeMCTBUMI

e Urpa o6nagaeT onpeaesieHHbIM HAGOPOM MCXO0B AN KaXKA0ro M3 YYaCTHUKOB
e Mcxoa Urpbl 3aBUCHT OT AEMCTBMMI, NPEANPUHATBIX YYaCTHUKAMM

Yaue Bce Mbl 6yaeM onepupoBaTb Mrpamu C [BYMA WM Gosee UrpoKamu, rae y
KaXAoro y4yaCTHMKa 6yaeT onpefefieHHbIM Habop BO3MOMKHbIX AEeMCTBMM. Pesynbrar
Urpbl Mbl 6YZIEM BblpaXKaTb B KOJIMYECTBE BbIMIPAHHbIX MM MPOUIPAHHbIX AEHET.

Takke noj «HabopoM BO3MOXKHbIX AEMCTBUM> Mbl ByAeM NoApasyMeBaTb cmpameauro.
B Teopuu mrp 3TOT TEPMMH O3HAYAET MOJIHbIM NEpPEYEHb PELLEHUM, KOTOPbIE MIPOK
npeanpuMET MpuM  KaXAom CcueHapuu pas3ButuA pasgadn. OJHako B MoKepe
NMPaKTUYECKM HEBO3MOXHO oOnucaTb KOHKPETHyl0 cTpaTeruio B TPaaMUMOHHOM ee
NMOHMMaHMU, B CMJIy Tak HasblBaeMoro 3ddeKkta «KOMOMHATOPHOro B3pbiBa». [lpowe
roBops, npu 1326 BO3MOXHbIX CTapTOBbIX pyK, 19600 KoMOMHauuax daonos, 47 TepHax
M 46 puBepax, Aaxe C YY4eTOM MOMpaBOK Ha 6e3pas3siMymMe K MopAAKY MacTeW, Mbl
BbIHY>KAEHbI MMETb AeNI0 C 60/iee YeM NATbI0 MU/UIMOHAMM KOMBMHaLUMIA pyK M AOCOK.
Ho 3To elle He KoHel - AnA onpeaeneHma CTpaTermm Ham HYXXHO COCTaBMTb MJIaH Urpbl



Ha KaXXJoM yauLe C KaXkAoM pyKoM NpoTMB pei30B, YEKOB, CTABOK M TaK Jasiee.

TaKkMM 06pa3oM, COCTaBJIEHME NOJIHOM CTpaTErMm He 6YAET paluMOHa/IbHbIM PELIEHUEM,
KPOME Kak B MPOCTEMIUMX BCromoratenbHbix urpax. Kak cneacteue, Mbl 6yaem
MCMO/Ib30BaTb HECKOJIbKO YMPOLLEHHOE OnpeAesieHMe 3TOro MOHATUS - 3a4acTylo Mbl
6yAeM TOBOpUTb O «CTpaTermMmM» KakK O HaleM MJaHe B pasfaye Ha TEKYLYyw MU,
BO3MOXHO, Ha c/eayollylo yauuy Toprosiu. [ny6uHa npopaboTKM cTpaTtervmM B
KaXZOM KOHKPETHOM CJlydae 6yAeT HanpsMyl 3aBMCETb OT CJIOXKHOCTM MIpbl - B
HamnboJsiee NPOCTbIX CyYasX M Ha CTATMYHbIX JOCKaX Mbl CMOXKEM OMnepupoBaThb Gosee
CJIO’KHbIMM CTPATErnsiMMU, NMPU 3TOM OCTABAAA MUX JIETKUMM AN NOHMMAHMA. Mbl BCEMM
CMNaMM BYAEM CTapaTbCs BKJ/YMTb B HalUM PacCyKAEHMA MNaH Ha HECKOJIbKO
cneayowmx yamu,.

CTOMT OTMETMTb, 4YTO WAEMU, M3YyYEeHHble HaMM B MEPBOM 4YacTu, 6YAyT OCOBEHHO
nose3Hbl NpU aHaAM3e pas/IMyHbIX cTpaTtermMi. OYeBUAHO, YTO HET HMKAKOro CMbICNa B
OLlEHKE MAaTEMATMYECKOro OXMJAHUS KOHKPETHOM pa3dayu B BaKyyme, Mo3TOMY 34eCb
M Janee TEPMMH <«MaTeMaTM4YeCKoe OXuAaHue pasfaduun» 6yaeT o3Ha4yaTb Hale
O’KMAAHWE NPU YCI0BMU UIpbl MO ONpeaesieHHOM CTpaTernm NpoTUMB HEKOM CTpaTermu
Hallero OMmnoHeHTa. A  MaTeMaTM4Yeckoe OXMJaHue ANA  AuanasoHa  pyk,
COOTBETCTBEHHO, C/IeAyeT NMOHUMATb KaK B3BELLUEHHOE CpeAHEE OT OXMAAHMA C KaXKA0M
M3 PYK, BXOAALMX B AMana3oH, NPOTUB CTPATEruM OMNMOHEHTA.

Llenb aKcnayataumm OMMOHEHTOB COCTOMT B MaKCMMM3aLMM Hallero OXuAaHWs NpoTUB
MX cTpaTerwi. EciM  onNnoHeHT npumeHseT cTpateruto S, To cmpamezuel
MaxkcumasnbHol 3Kcnayamayuu 6yaeT sSBNATbCA HeKas cTpaterusa (MM ogHa M3) C
HaMbOJIbILMM  MAaTEMATUMYECKMM  OXuZaHuem npotuB S. Korga Mbl  MbiTaemcs
3KCM/lyaTUpOBaTb HALIEro OMMOHEHTa, 3a4acTylw HalweW 3ajaden OyaeT MNoMcK
cTpaTernMmM MaKCMMaslbHOM 3KChayaTaummM M ee npuMeHeHue. JaBaiTe pacCMOTPUM
MPOCTYH0 BCMOMOraTeslbHyl0 Mrpy, KoTopas AacT BaM NpeAcCTaB/ieHMe O npouecce
onpeAeneHus TakoM cTpaTermu.

Mpumep 4.1

/lBa UrpoKa, JIMMUTHbIM NOKEpP, Ha CTON BbIXOAMT NATas KapTta, puBep. Y urpoka A
MoXeT ObiITb Mbo Hatc (20% pa3), nmMbo MeptBaa pyKa (80% pa3). Y urpoka B,
HanpoTMB, €CTb HeKaa CpeAHAA pyKa, KOoTopas CnocobHa nobutb 6aed, HO Bcerga
npourpbiBarolas Hatcy. B 6GaHKe HaxoaAaTcA uyeTblpe O60/blUMX CTaBKM, MIPoK A
NPUHMMAET peLLEeHUE NEPBbIM.

/JlaBaliTe nogymMaem, 4YTO MPOM3OMAET, €C/IM UIrpoK A caenaeT 4YeK. Ero onnoHeHT
MOXeT MoCTaBMUTb, HO UIPOK A TOYHO 3HAEeT Korjga OH Bnepeau U MOo3TOMY Cbirpaet
naeanbHo: CAenaeT per3 C HaTCaMM M BbIKMHET GOJIbLUYI0 YacTb CBOMX 61e¢oB. Takum
o6pa3oM, MrpoK B He MoOXeT nonyuuMTb B3/Ibl0 OT CBOEM CTaBKM, 3HAYMT €ero
€MHCTBEHHbIM BApMaHTOM CTAHOBMTCS OTBETHbIM 4YeK. Ho MrpoK A TaKe MOXeT u
NOCTaBUTb C HEKOTOPbIMM CBOMMM Gnedamu, U eCaM ero OMMOHEHT CKUHET, TO OH
3abepeT BeCb 6aHK.



MycTb «Xx» Bblpa)kaeT MPOLEHT PYK, C KOTOPbIMU UIrpoK A 6nedyeT - dakTUYEeCKH,
BblOOp 3HAa4yeHMA «X» PaBHOCWU/IEH BbIOOpPY CTpaTernmu Ha puBepe. Mrpok B notepser
OAHY CTaBKy, €C/M cAenaeT Koaa NpPOTMB HaTCa M BbIMIPaeT NATb CTaBOK (YeTbipe M3
6aHKa M 04HY CTaBKY Ha pUBEpPE), €CAM ero OnnoHEHT NocTaBmT ¢ 6aedom. Ctparterua
Ko/Ma ANnAa Urpoka B npuMeHMMa TONbKO B C/lyvae, Korda Mrpok A caenaet CTaBKy, Tak
YTO BCE BEPOATHOCTM HUXKE MPUHUMAIOTCA M3 pacyeTa, YTO MrpoK A genaeTt 6eT Ha
puBepe. MUcnonb3ya ypaBHeHue 1.11, Mbl MOMKEM HaMTU OXMAAHME AN UrpoKa B B
c/lyyae ero Kosna.

<B, konn> = p(y rpoka A Hatc)(-1) + p(y urpoka A 6ned)(+5)

Ecim urpok B BbiIKMAbIBaET CBOKO PYKY, TO €ro OXMAaHWe NPOCTO PaBHO HYJIKO.
<B, ¢pono> =0

,[l,aBaﬂTe paCCMOTPMM HECKOJIbKO BO3MOKHbIX 3HaYeHMM I'IepeMeHHOl‘/’I «X»{

Cutyauymsa 3Ha4yeHHe «x» <B, Konn> <B, Konn>
A He 6nedyer 0 -0.2 0
A Bcerpa 6nedyet 0.8 +3.8 0
A 6nedyet 5% 0.05 +0.05 0
A 6nedyet 4% 0.04 0 0

Urpok B ponxeH BblbpaTb CTpaTteruio C MaKCUMMasbHbIM OXuWZaHWem. Ecan urpok A
6nedyet yacTo, T0 UrpoK B fonkeH Bceraa aenatb Konn. Ecaum e ctaBkM genarotca
TOJIbKO C HaTCaMu, TO UrpoK B HMKoOraa He AoNKeH ypaBHUBATb.

YT06bl OMnpeaenunTb, Kak 4acTo ero OMNMnoHeHT 6yaeT 6nedoBaTb, Mrpok B pgonkeH
npoaHaM3npoBaTb CBOE NPe/ACTaB/IEHME O ero CTUIE, TEIChI, M T.M. OH TaKKe MOXeT
NpUMeEHUTb TeopeMy balteca - ecam, CKaxem, UrpoK A HeJaBHO Mpourpan pasgady, To
BEPOSATHOCTb arpecCMBHOIO MyBa GyeT anpMopH BbILLE.
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Yacrora 6neda

PucyHok 4.1. MaTeMaTMuyecKoe OXKMAaHue ANA pa3/IMYHbIX CTpaTerui urpoka B

PUCYHOK 4.1 noKasbiBaeT MHEMHbIE (DYHKUMM AN ABYX BO3MOMKHbIX PELLEHMM UIPOKa
B. Kak Bbl MOxeTe 3aMeTMTb, CTpaTernsi MakCMMasbHOWM 3KCryaTauum Ha rpaduke
COOTBETCTBYET HaMOO/bLUEMY 3HAYEHWMIO MO OCM Y ANA 3aj4aHHOM YacToTbl 6neda
urpoka A. TakMm 06pasom, Npu «x» MeHblem, YeM 0.04 (MeHee 4% bnedos), UrpoK B
[IO/KEeH BCerja CKuAbiBaTb CBOK PYKY, MOCKOJbKY rpaduKk ¢onjga HaxoaMuTCA Bbllwe.
OgHako npu 6onee 4vacTbix 6a1edax Co CTOPOHbI OMNMOHEHTa eMy HeobxoAMMO AenaTb
KON Ha pvBepe BO BCeEX C/y4vasx 6e3 MCKAYeHWA. 34ecb CTOUT cAenaTb OYeHb
Ba)XXHOE 3amMeyvaHue - 3KCnJyaTtauma nogpasyMeBaeT pe3KuMe nepemMeHbl B cTpaTeruu.
Tak, ecnm Urpok A HaumHaet 6necdosatb He 0.039 (3.9%), a 0.041 (4.1%), TO urpok B
06d3aH He3amea/IMTeNIbHO oTKasaTbcA oT cTtpaterum 100% donga 1 HavaTb ypaBHMBATb
KaXKayto CTaBKy CBOEro OMnrnoHeHTa.

Aanee Mbl paCCMOTPMM OCHOBHbIE MPHUHUMMNDbI 3KCMJ1lyaTauMn ONMMNOHEHTOB, BKJ1HOYaA
npAMbieé M NOTEeHUMa/IbHblE€ LWAHCHI 6aHKa, a TaKxke npoaHa/IM3NpyeM HECKOJIbKO
NpM1MEPOB. KpOMe TOro, Mbl CTOJIKHEMCA CHUTyauUAMU, Tae urpa XOTb U BeJeTCA C
OTKPbITbIMK KapTaMH, HO NMpaBUJIbHblE pelleHNA OKa3blBalOTCA Aa/IeEKO HE OYeBUHbIMU.
OAHaKo OCHOBHOE BHMMaHWE Mbl yaeamMM He nNpakKTM4eCKMM CoBe€TaM MO uUrpe B
onpegeneHHblX CcuUtyaumax, a MNOMCKY CTpaTermum MaKCUMaJlbHOM 3KCcnayataumm w“
onpeaeneHuto yH3BMMOCTeﬂ B CTpaTernAax Halmx onrnoHEHTOB.

LllaHcbl 6aHKa

Hu oaHa U3 HbiHe cyuwecTByoWwMX HOpM NoKepa He ABAAeTCa cmamu4Hol uzpoli (rae
LEHHOCTb PYKM HE MeHsieTcs OoT yauue K yauue). HanpoTvB, Becbma BarKHbIM
3/1IeMEHTOM B MoKepe sBasieTcs dpo. Korga Bbl TOJIbKO YYMTECH MrpaTb, Bbl Y3HAETE O



CYLLeCTBOBAHMM KaK roToBbIX PYK (BpoAe ABYX Map, ceToB, /aWwen), TaK U pyK-apo, K
KOTOPbIM, HAnNpUMEpP, OTHOCATCA KOMOWHAUMM C 4YeTblpbMS KapTamMM OAHOM MacTu
(bn3w-apo). IT0 yAobHas KhnaccMduKauusa, OAHAKO B KHUre TEPMMH  «ApO»
MCNONb3yeTCA AN1A 00603HAaYEeHMA Cpa3ly HECKOJIbKMX TWMMNOB pyK. Yawe BCero Mol
OTHOCMUM K PO BCE PYKM, KOTOpbIE HE ABNAKTCA NYYLIMMMU B AAHHbBIM MOMEHT, OJIHAKO
B CJ/lydae BbIXxoZa onpefesieHHbIX KapT (4acTo Ha3blBaeMblX <«ayTamM») OHMU
NpeBpaTATCA B CTapLUyld KOMOWHauMo B pa3gade. [paBaa, BCTpeYalTCA M HEKOTOPbIE
UCKJIIOYUTE/IbHbIE C/lyYaM, KaK, Hanpumep, 3TU ABe PYKM Ha [OCKe T& 9& 24 B
Xongeme:

Pyka A: Q& J&
Pyka B: As 3¢

3aecb y pyku A 6onee yem B 70% pas BbiMrpaeT pasjady, XoTb B AaHHbIM MOMEHT ee
KOMGUWHAUMA U3 NATM KapT M ABAAETCA cnabenwen. MoXKeT NoKas3aTbCa CTPaHHbIM, YTO
Mbl OTHOCMM K KJlaccy Apo pYKYy, KOTopas ABAAETCA O4YeBUAHbIM (PaBOPUTOM, B TO
BpEMA KaK «rotoBas pyKa» 34ecb cKopee npourpaet. OgHako Mbl U Brpeab byaem
MCMONb30BaTb TEPMWMH «ApO» ANA /060N pPyKU, KOTOpas MMEET Clabenwyto
KOMOMHaLUMI0O M3 NATM KapT, HO C MPUXOAOM HYXKHbIX ayTOB (6€30THOCMUTENbHO MX
KOM4YeCTBa) CMOXET BbiMrpaTb pasgady. A «haBopMTom» Mbl OyaeM Ha3blBaTb JOOYIO
PYKY, KOTOpas MMEEeT Ha AaHHbIi MOMEHT 60JibllEe BCEro 3KBMTU (LLAHCOB Ha nobesy).
B aToM nprmepe Q& J& 370 U 4po, 1 HhaBOpMUT.

[OTOBbIE PYKU M APO - HEMPUMMPUMbIE Bparu B nokepe. OCO6EHHO B IMMUTHBIX Urpax,
re rotoBble PYKW NMPOCTO HE MOTYT cAefaTb CTaBKY AOCTATOYMHO 60/bLIOro pasmepa,
4yTO6bl 3aCTaBMTb APO BbIMTM M3 pasfdayn. BMeCTO 3TOro OHM BbIHYXKAEHbI AenaTb
He6oNbluMe 6€eTbl Ha B3/Ibl0, B TO BPEMS KaK PO MOCTOSAHHO OTBEYAlT, MOCKOJIbKY
OMJIAaEMbI BbIMIPbILL NPU MX A0Jie B 6aHKe 60/blle, YEM CTaBKa, KOTOPYK HYXKHO
ypaBHATb. HO 1 B 6€3IMMUTHOM MOKepe ANs APO He BCE MOTEPAHO - YyTb MO3XKE Mbl
MOKaXXeMm, KaK AP0 MOryT MCMOJIb30BaTb CTPYKTYPY TaKUX UIP, YTOObI MCNOJIHUTb OYEHb
npubblbHOE Ans ceba aencTeue, nosybaed.

Mprmep 4.2

JIMMUTHBIM XonaeMm, ctaBku $30-60. Y urpoka A Ha pykax As Ae. Y urpoka B - 9v 8v.
Ha pgocke nexart Ky 74 34 2v, B 6aHKke $400. MrpoK A roBopuT CBOE C/I0BO NMEPBLIM.
Kak fonHa pa3BmBaTbCA pasfada, ecn oba UrpoKa 3HalT KapTbl Apyr Apyra?

Bbl yXe HaBepHsKa yraJasu MpaBW/IbHbIM OTBET - MIpoK A MOCTaBUT, a Mrpok B
ypaBHsAeT. OgHako 6bl10 6bl HEMMOXO MOHATb, MOYEMY YYaCTHWMKM pasfayu AOJIKHbI
CbirpaTb MMEHHO TakKMM 06pasomM - A1 3TOro Mbl pacCMOTPUM MaTeMaTuyecKoe
060CHOBaHUE MX AEMCTBMI M NONYTHO pasbepem KOHUENUMI0 WwaHcos 6aHKa.

Ecam urpok A caenaet Yek, TO €ro ONMOHEHT HaBepHsAKa npeanoyTeT yBUAETb pUBEP
6ecnnatHo. Ecam urpok B nocTaBuT, TO OH Cpasy e noTepsieT Kak MUHMMYM 4/5 cBoeMn



CTaBKM (TaK KaK 6aHK OH BbIMrpaeT BCEero 1/5 pas), NJC, BO3MOXHO, eLle HEKOTOpYHo

CYMMY J€EHer, ecnm Urpok A caenaet pens. MOCKONbKY Ha pvBepe 06a MrpoKa yxKe
6yayT 3HaTb, KTO BbiMrpan pasgadvy, 6osee cnabad KOMOMHaAUMA HUKOrAa He onaaTuT
elle oAMH 6eT, TaK YTO /yyllaa pyKa 3a6epeT TO/IbKO TOT 6aHK, KOTOpbIM 06pa3oBasics
Ha TepHe.

Ha 35 n3 octaBwmxca 44 KapTt BbiMrpatoT AA, TaKMM 0O6pa3oM, Mbl MOXKEM BbIYUC/IUTb
oXuAaHue Urpoka A B ciydae, ecsiM OH caenaeT YyeK (Mcnonbsysa opmyny 1.11):

<A, 4ek> = p(A BbiurpbiBaeT)(pa3mep 6aHKa)

<A, uer> = (35/,4)(5400)
<A, yek> = $318.18

Tenepb faBaMTe NoayMaem O TOM, YTO MOXKET CAeslaTb UrpoK B, ecnu ero onnoHeHT
noctaBuT. OH TOYHO He ByAeT NoBbiWwaTb, NOCKObKY OH BbIMrpaeT pasjadvy BCero oauH
pa3 13 nNATM (eMy nomorawT 9 KapT M3 44), a UrpoK A HMKOrga He paccTaHeTcAa CO
CBOMMM KapTamu. Tak 4TO UrpoK B JoskeH BbiGMpaTb MeXay KOMJI0M U DONA0M.

<B, Konn> = p(B BbmrpbiBaeT)(pasmep 6aHKa Ha puBepe) - (LeHa Kossa)

<B, ko> = (9/,,) (5400+560+560) - $60

<B, Koss1> = (9/44) (6520) - $60
<B, ko> = $46.36
<B, ¢pono> =0

MOCKONIbKY OXMIAaHME MrpoKa B oT Konna Bbllle, YeM MaTeMaTUUYECKOE OXMUAaHMe
donga, oH AosmKkeH 6yaeT ypaBHATb Ha TepHe. B cBow ouyepeab, CTaBKa Mrpoka A
6yAeT MMETb CNIeAYIOLLMI OXKMAAEMbINA BbIUIPbILL:

<A, 6em> = p(A BbiurpbiBaeT)(pa3mep 6aHKa Ha puBepe) - (pa3mep CTaBKM)

<A, 6em> = (35/44) (§520) - $60
<A, 6em> = $353.64

OyeBMAHO, YTO B C/lydae CTaBKM MrpoK A MoNyuymT 60/siee BbICOKOE MaTemaTuyecKoe
OXMaaHue. ITOT pe3y/nbTaT AOJIKEH HATOJIKHYTb HAC Ha MbIC/Ib O FJIABHOM MNpaBuie
Mrpbl C FOTOBbIMM PyKamu MpPOTMB APO - 20mMoOB8as pyKa o06bI4HO OOJIKHA Oesiamb
6em.

M3 3Toro npaeuna, MnpaBAa, €CTb MCKJ/IOYEHMS - Mbl pa3bepemM COOTBETCTBYHOLIME
NMpUMepbl HECKO/IbKO Mo3)e. Tenepb AaBalTe NpoaHa/lu3Mpyem cTpaTermio urpoka B.
Kak Mbl yXe y3Hanu, Koin 6yaet Ana Hero 6osiee NpubbIIbHbIM AEMCTBUEM, YEM
dbona. Tenepb Mbl MOKEM PELUMTbL MPOCTOE HEPABEHCTBO, YTO6GbI ONPeAenTb SKBUTH,



KOTOpbIM A0JIKHA 06/1aJaTh pyKa Mrpoka B ana 6e3ybbITOMHOro KoJjila Ha TepHe:
(BepoATHOCTb BbiMrpbilia) (pasmep 6aHKa Ha puBepe) - (ueHa Konna) > 0

520x - $60 > 0
X > 3/26

TakMM 06pasom, Mrpok B o6s3aH genatb KON KaxAblM pas, Korja ero 3KBMTU B
pa3gaye 60/ble 3/26. B Hawem npumepe 3TO YC/I0BME €CTECTBEHHO BbIMOJIHAETCA.

Kak yxke 6bl/10 OTMEYEHO B MEPBOM YacTWU, Mbl MOXKEM CKaszaTb, YTO MIPOKY B Hy»HbI
LIAHCbl Ha nNobeay Kak MMHUMYM 11.5%. BONbLIMHCTBO MIPOKOB B MOKEP Ha3blBalOT 3TO
COOTHOWEHWe waHcamu 6aHKa (noT oaacamu): Mbl [OJIKHbI YpaBHMBATb CTaBKY
OMMOHEHTa KaxKAblM pas3, Korga HalM LAHCbl Ha nobeay 6o0/blle, YEM A0NA HaLMX
WMHBECTMLUM B UTOrOBOM 6GaHKe.

Mbl NpULWAM KO BTOPOMY MPUHUMMNY Mrpbl C APO MPOTMB FOTOBbIX PYK: APO AOJIKHO
Aenatb KoJ1, ec/ii UMeeT NoaxoAasAlMe WaHCbl 6aHKa.

B fJanbHeMem Mbl elle pacCMOTPUM CJlydau, Fae urpa TONIbKO B COOTBETCTBMM C
llaHCaMM 6aHKa 6yaeT ABNATbCA OWMOKOM. TeM He MeHee, HaBblK pacyeTa 0A/COB elle
He pa3 npuMroguTCa Bam 3a CTOJIOM, MOCKO/IbKY MO3BONAET 6bICTPO OLEHMTb
NPpUBbIILHOCTbL KOJ1a C ApO.

LLlaHcbl 6aHKA Ha HeCKOJIbKUX yiuyax

MoCKONbKY Mrpa B MOKEp MPOXOAMT Ha HECKOJIbKMX YyAMuax TOProB/M, MHOTAA Ham
npuaeTca NpUHMMaTb B pacyeT BO3MOXKHble 6GyayliMe AeMCTBMA BCEeX YYaCTHMKOB
pasgauu. [laBaiTe pacCMOTPUM HECKOJIbKO MPUMEPOB C MOJIHOM MHbOopmMaumen (Bce
MIPOKM 3HAIOT KapTbl APYr Apyra).

Mpumep 4.3 (baHk $75)

Urpa B IMMUTHbIM xongem, $30-560. Y urpoka A Ha pykax A¢ Ke, y ero onmnoHeHTa - 84
7%. Ha dnon Bbilwm As Ke 48, B 6aHKe nexat $75 1 AK ctaeat $30. Y urpoka B Bcero
BOCEMb ayTOB Ha y/ayulleHMe, MOCKOJIbKY K& nact ero onnoHeHTy ¢ynn-xayc. C TOYKM
3peHMA NPAMBIX LWAHCOB 6aHKa Mrpok B 06s3aH genatb KON BCAKMM pas, Korga ero
LaHCbl Ha nobeay 6onblue 30/105, unn 28.5%.

OAHAKO BEpPOATHOCTb TOro, YTO /I3 3aKPOETCA Ha CleAylolWwen yamue, CocTaBaseT
Bcero 17%. Tak 4To Urpok B gosxkeH genatb pong co ceBomm hasw-apo.
Mpumep 4.4 (baHk $195)

Yto 6ymeT, eciM Mbl yBenMUMM pasmep 6aHka ao $195? Tenepb y urpoka B ecTb
NpAMbIE LWAHCbl 6aHKa Ha KoAA. MHbIMM C/I0BaMM, €ro maremMatmMyeckoe OxujaHue



COCTaBMT: (8/45)(5255) - 830 = $15.33. Ha TepHe, ecnu s He 3aKpoetcs,
BO3MOMHbI ABa cueHapua. lNepBbii - BoiMaeT A uan K, B TakoM ciyyae Urpok B tepset
BCAKYI0 Hajexay Ha nobeay B 6aHKe. JTo npousomaet 4/45 pa3. OgHako Ha

OCTaBLUMXCA KapTax ero oXumpaHue OT KOJIJla Ha TeEpHE COCTaBMUT (8/44) (5375) - $60 =
$8.18.

Ucnonblyem cdopmyny 1.11, 4tobbl paccuMtaTb obliee MaTteMaTMyeckoe OXuAaaHue
ANnA urpoka B Ha TepHe:

<B, mepH> = p(A unu K) (<B, A nan K Ha TepHe>) + p(apyrme KapTtbl)(<B, konn>)

<B, mepH> = (*/41) (0) + (*1/45) ($8.18)
<B, mepH> = $7.45

B utore, Ha psione Urpok A caenaet CTaBKy, UrpoK B ypaBHAeT. 3ateM, ec/iM Ha TepHe
He BbllW/la TPeTbA KapTa K ¢/awy, MrpoK A CHoBa MOCTaBWUT, a €ro OMNMOHEHT CHOBa
cZlenaet Ko/, MOCKOJIbKY OXMAEMbIM BbIMIPbIll OT KOJIIA Bbllle, YEM OXMAHME OT
aNlbTEPHATMBHOIO AeMcTBUA - donja (MaTemMaTUyecKoe OXKMAaHWe KOTOPOro paBHO
HY/10).

Mpumep 4.5 (baHk $135)

Ewe oauH WHTEpecHbIM cnyyal - Tenepb 6aHK cocTtaBnseT $135, To ecTb urpok B
MOXKeT cenatb Ko Ha dsione. OQHAKO Ha TepHE CUMTyauus MEHSeTCA:

<B, ¢ron> = p(n3w 3akpoeTca Ha TepHe)($135 + $60) - $30
<B, ¢pion> = 8/, ($135 + $60) - $30
<B, ¢sion> = $4.67

<B, mepH> = p(cnaw 3aKkpoeTcs Ha pusepe)($195 + $120) - $60
<B, meph> = (8/44) ($315) - $60
<B, mepH> = $-2.73

MocKonbKy UrpoK B B Nt06OM C/lydae He MOXKET AenaTb KOJII, Mbl HE paccMaTpuBaem
CNyyYaM, B KOTOPbIX UIPOK A MOsyYyaeT Ha TEpPHE Ty3a MM KOpons. EC/M Mbl BKIOYMM
BEPOATHOCTb TaKOro MCXoJa, TO MaTeMaTMYeCKoe OXMAaHMe OT Kojsa ANS Urpoka B
MPOCTO CTAHET €Lle Xy¥Ke.

34ecb CTOMT cAenaTb naysy M MOroBOpMTb O MOJlyYeHHOM pesysbTate. CornacHo
onpeaeneHuto Bbllle, UrpoK B AoskeH Aenatb KON KaxAblM pas, Korja ero LaHChl Ha
nobesy B pasfaye Bbllle, YeM MpejasiaraeMble LWaHcbl 6aHKa. Ho B Takom ciyvae
BEPOATHOCTb MoJly4YeHMs (a3La B HalleM NpUMeEpPe COCTaB/IAET:

p(B BbimrpbiBaeT) = 1 - p(B npourpbiBaeT)



Bocnonb3oBaBwmch popmyion 1.3, nonyyaem:

p(B BbimrpbiBaeT) = 1 - [p(HeT da3wa Ha TepHe)][p(HeT da3swa Ha pusepe)]

p(B BbimrpbiBaet) = 1 - (37/45)(36/44)
p(B BbiMrpbiBaeT) = 0.327 van 32.7%

To ecTb, UrpoK B NoYTH TpeTb pa3 BbiMrpaeT 3TOT 6aHK, O4HAKO OH BCE elle BbIHYXAEH
Aenatb ¢ona - novyemy? B npumepe 4.3, Kak Mbl OTMEYanM, €ro LWaHCbl 6GaHKa
coctaBnaT 28.5%, 6onee yeM AocTaTOMHOE 3HavyeHWe Ana Konana. OpHako 3aechb
BaXXHO MOHMMaTb, YTO KOraa Mbl OLEHMBAEM MNpPSAMble LWAHCbl 6aHKa, Mbl MPUHUMaEM B
pacyeT TOJIbKO Te C/ly4au, KOraa Urpok B BbIMIpbIBAET yiKe Ha cneaytowen yamue.

Mpumep 4.6 (Nnoyemy pens He JaeT HaM JlyudllMe LaHCbl 6aHKa)

/laBalTe elle pa3 pacCMOTPMM CUTyaumio, rae B 6aHke Ha dnone 6bi10 $135. Ecam
UrpoK B ypaBHMBAET CTaBKY, TO Ha TepHe 6aHK cocTaBuT $195. MNpeanonoxmnm, 4To Apo
He 3aKpblJIOCb, U UrpoK A aenaet cTaBKy B $60, 3aCTaBnsiA CBOEro ONMOHEHTA CKMUHYTb
KapTbl. Ho 4yto ecnm urpok B caenaet pens Ha cdnone? Torga Mrpok A oTBeTUT pe-
pens3oMm, a MrpoK B, nonyuMB npamble WaHCbl 6aHKa, caenaet Konn. OAHaKo Ha
NPOBEPKY TaKas IMHMA OKa3bIBaeTCA XyXKe, YeM KON Ha daone u pong Ha TepHe.

Mbl MOXeMm pa3buTb pacyeT MaTeMaTM4YecKoro oxujaHua urpoka B Ha gBe yvactu.
MepBas - eciM OH BbiMrpbiBaeT Ha TepHe (Bf), BTOpas - ecnu pasgava AoMAET A0
pusepa (Bt).

<B, peli3 Ha ¢psione> = <Bf, pens Ha ione> + <Bt, pens Ha prone>

<Bf, peli3 Ha psione> = p(B BbIUrpbiBaeT Ha TepHe) (6aHK, ecan B aenaet pens u
noslyyaeT pe-pens) - (pasmep NnocseaHero pemsa)

<Bf, peli3 Ha ¢psione> = ( 8/45 )($135 + 2($30+530+530)) - $90
<Bf, peli3 Ha ¢sione> = $-34

<Bt, pel3 Ha ¢none> = p(B He BbmrpboiBaeT Ha TepHe)[p(B BbiMrpbiBaeT Ha
puBepe)(6aHK nocse CTaBOK Ha TepHe) - (CTaBKa Ha TepHe)]

<Bt, pei3 Ha gsione> = (37/,<)[(8/44)($315 + 2(560)) - $60]
<Bt, peli3 Ha ¢ione> = $15.70

<B, peli3 Ha ¢sione> = $-34 + $15.70 = $-18.30

<B, kosnn Ha ¢none> = p(Bf)($135+2(530))-$30 = $4.67



lpumeyaHue om nepesodyuka: 30ecb pasmep nocnedHezo peliza hakmuvecKu
03Ha4Yaem KoJIU4eCmBO BJ/IOXKeHHbIX deHez 8 6aHK Ha 0OHol yauue. Takxe
asmopbl 30ecb cyUmarom, 4mo nocse pe-peliza Ha gsione uepok A npodosiKum
cmasums Ha MepHe, NOCKOJIbKY OH 3Haem O pyKe onnoHeHMa.

TakuM 06pas3oM, peis Ha dione co3gaeT M3NI0 TOro, YTO Yy MrpoKa B noseasioTcs
WAHCbl Ha KOJ/1, OAHAKO Ha MpaKTMKe 3TO Y6biToYHas /iMHMA. C Apyroi CTOpOHbI, 3a
CTO/IOM HM Y OAHOrO M3 WMrPpOKOB He 6yAeT NoJHOM MHDOPMaUMM, TaK YTO TaKas
pasgava He Bcerja 6yAeT 3aKaHYMBATbCA C MPUXOAOM Ha TEPHE W/IM pUBEPE TPETbEM
KapTbl K n3wy. MHbIMM CNOBaMM, PYKM-APO MOTYT KOMMEHCMpOBATb HEAOCTATOK
MPSAMBIX WAHCOB 6aHKa NoJlyYeHUEM B3JIblo OT OMMOHEHTA HA C/IEAYOLWMX YaMLaX.

lNomeHyuasibHble WaHcobl

Mbl paccMoTpenu KOHUEenuMio LAHCOB 6aHKa, KoTopas MomoraeT MoACYMTbIBATb
MPUGLIZIBHOCTb HAWMX AEMCTBMM C ApO MPOTMB TOTOBbIX PyK. OfHaKO BO BceX
BbILUEM3/IOKEHHbIX TMPUMEPAX Mbl MoOJArajiM, YTO MWIrpoKM 06/1aZaloT  MOJHOM
nHdOpMaLMeN, B TO BPeMs KaK 3a CTO/IOM HWMKTO He 6yJeT 3HaTb BalUMX KapT.
Hanpumep, y urpoka B BnonHe Moram okasatbca U 61ed, 1 apyroe Apo (Ha CTpUT Man
ABe Mapbl) MM AaxKe Nydwas pyKa. TakuMm 06pasoM, B peasibHOM Urpe rotoBas pyKa
4yacTo JOoJ/iKHA 6yAeT ypaBHMBATb OJHY W/IM ABE CTABKW, Jaxe €C/IM Ha TepHe
3aKpoeTcs Apo.

B npeablaylimx npMmepax Mbl CYMTA/IM, YTO MIPOK B HE MONYYUT HUKaKMX AEHer, ecam
nonaseT B APO - €ro OMMOHEHT BCerga CKkuapiBan cBoi pyky. OgHako npu urpe 6e3
NONHOM MHOPMaLUMM Takaa CTpaTerns HaBepHsKa 6blsla 6bl 0YEHb YA3BMMOM. MHbIMM
C/I0BaMM, PO YaCTO MOXKET pacCUMTbiBaTb Ha AOMOJIHUTE/IbHOE B3/Ibl0 JaxKe nocne
BbIX0Za OMACHOM A1 TOTOBOM PYKM KapTbl. Takas KOMGUHALMA MPSMbIX LIAHCOB GaHKa
M BO3MOHOIO BbIMIpbilla Ha C/eAYHLWMX YAMUax HasblBaeTCA NOMeHYyua/ibHbIMU
waHcamu 6aHKa.

Mpumep 4.7

PaccmoTpuM cneaytowyto cutyaumio. Pa3gaya pa3BuBaeTCA B TOYHO TaKOM XKe Ktoye: y
urpoka A Ha pykax Ae Ke, y urpoka B - 8% 7#, Ha daon BbIxogAT A% Ke 4. OaHaKo
Tenepb UrpoK A He 3HaeT O KapTax CBOEro OrMnoHeHTa M OyAeT ypaBHWBaTb CTaBKM
urpoka B Ha TepHe U1 puBepe, aaxe ecau 3aKkpoeTca dhasLw.

Mbl yXe Hawwu nNpAMble WaHCbl 6aHKa AnA Urpoka B npu oTKpbITbiX KapTax. OaHako B
3TOM MpPUMEPE Y HEro TakXe eCTb U CyLeCTBEHHble NoTeHLMalbHble WaHCbl. B 6aHKe
yxe nexar $135, urpok A genaet Ha ¢ione ctaBky B $30. BO3MOXKHbI TpU cLeHapums:

#1: Ondw 3aKpbIICA Ha TEpPHE
B 3ToM cnyvae urpok B 3a6epet $195 13 6aHKa, natoc $240 Ha TepHe u puBepe. Ho 13
3TUX ZleHer Hao BblYecTb $150, KOTopble OH Cam BK/aAblBaeT B 6aHK. TaK YTo B cyMMe



OH noayuymut $285. ITOT cueHapui peanmsyeTcs 8/45 (mnm 17.8%) pa3, TO ecTb
OKMZAEeMbIN BbIMIpbIw cocTaBuT $50.67.

#2: Onsw 3aKpbiacAa Ha puBepe

3aecb urpok B cHoBa BbiMrpaeT $285 (NOCKO/IbKY OH 6yAeT JenaTb KO CO CBOMM
dn3Ww-apo Ha TepHe). BepoATHOCTb Takoro ucxoga cocTaBaseT (37/45) (8/44) W
14.9%. OXMAaeMblM BbIMIpbIll - $42.61.

#3: On3w He 3aKpoeTCsa HM Ha TEpHe, HU Ha puBepe

Takoe cnyuntca 67.3% pas - Urpok B ypaBHAeT CTaBKYy Ha Jione U TepHe, HO BbIKMHET
Ha puBepe. OH noTepsieT Te JeHbrM, KoOTopble BAOKMA B 6aHK, To ecTb $90.
COOTBETCTBEHHO, €r0 OXMJAEMbIM NPOMIpbIll cocTaBmT $60.55.

CueHapum BepoAaTHOCTb Pesynbrar OxkupaHue
®n3w Ha TepHe 8/45 $285 $50.67
®n3w Ha pusepe (37/45)(8/44) $285 $42.61
HeT dnswa 1-[(8/45)+(37/45)(844)] $-90 $-60.55
UTtoro 1 $32.43

TakMM 06pa3oM, OXMIAEMbIM BbIMIpbill B 3TOM NMpUMeEpe ANA Urpoka B coctaBnser
$32.73 - 3HauuTeNbHO 60/blle, YeM B CUTyaUMM, KOrJa MrpoK A HMKoOrga He
onaayvsaeT (G3WKM CBOEr0 ONMOHEHTA.

MomeHyuasabHbIlU pasmep 6aHKa

Ctpaterna skcnjyatauMm B 6€3/MMMTHOM Xo/J4eMe OCHOBaHa Ha MOTEeHUMasIbHbIX
WaHcax. 3a4yacTyi0 BEPHbIM pelleHMeM Ha npedsione 6yAaeT KOAN C MESKOM WM
CpefHeN KapMaHHOM MapoM, a TaKXKe C OAHOMACTHbIMM KOHHEKTOpaMM M Ty3amu B
HaJexJe nonacTb Ha daone B ceT AU cunbHoe dasw-apo. OgHAKO B TakOM Cayyae
HaM BaXKHO YYMTbIBaTb HE TOJIbKO AEHbIrU, KOTOPblE Mbl MOXKEM BbIMrpaTb, HO TaKXe M
Te CTaBKM, KOTOpble Mbl NMOTEHLUMA/IbLHO MOXEM MpourpaTb, KOrJa Hala CUMAbHaA pyKa
OKaXXeTcs Mo3aau (Hanpumep, €C/iM ONMOHEHTY 3aMAeT CTapwmi ceT). TakKe Mbl He
MOXEeM CYMTaTb, YTO HalM OMMNOHEHTbl JIerKo OTAaZyT HaM BCE€ CBOM [JEHbrU -
HA060pPOT, HALM MOTEHUMAJIbHbIE LIAHCbI BECbMA YacTo 6YAyT paBHbl TO/IbKO KaKOM-TO
£l0N1e OT CT3Ka ONMOHEHTA.

Bo BCcex pacCMOTPEHHbIX HamMM NpMMeEpax NOTeHUMasbHble LAHCbI JaBa/v UrpoKy B
BO3MOXHOCTb CA€/aTb KOJUT MpU HeBO/bLUMX pa3Mepax 6aHKa M NocpeacTBEHHOM
3KBMTW, MOCKOJIbKY AEHbrM, BKIAAblBaEMble Ha OYAYLMX YAMUAX YBEMYMBAIOT TaK
Ha3blBaEMbIM MOTEHUMANbHBIM pa3mep 6aHKa. B TpeTbel YaCcTU KHUIMM Mbl MOKAXKEM,
YTO MOTEHUMa/IbHblE BbIUIPbILIM OYEHb BaXKHbl B Mrpax Mexay AuanasoHamM,
COCTOALLMMM M3 Pas/IMYHbIX KOMBUMHALMIM PO M rOTOBbIX pyK. KpoMe Toro, 3ToT hakTop
MMeeT MEepBOCTENEHHOE 3HAaYeHME B PA3HOBMAHOCTAX MOKepa, rAe APO MOXKET 6biTb
CKpbIMbIM, TO €CTb KOrja JiMWb Y HEKOTOPbIX MIPOKOB €CTb MHbOpMaums o



3aKpbiBlweMca apo. Hanpumep, B CemumkaptoyHom CTage nocnefHAA KapTa cAaeTtcs
py6alikon BBepx. [lonyyaeTcs, 4YTO NpM TaKOM aCCMMETPUYHOM pacnpeaesieHmm
MHGOPMaLUK, UIPOK C FOTOBOM PYKOM OKa3blBAaeTCA B HEBbIFOAHOM MOJIOKEHWUM - EMY
NpUAeTCA XoTAa Obl MHOrAA NponaaTUTb (3WY MAM CTPUTY elle OA4HY CTaBKy. MHadve
(ecnr oH Bcerpga 6yAeT BblKMAblIBaTb CBOM KapTbl), APO MOAYYMT BO3MOXKHOCTb
3KCNayaTMpoBaTb 3Ty €/1aboCTb, 61edya Ha Bcex pMBepax Noapaa.

bnecpoi

bned saBnsetca, noxanym, Hanmbonee MU3BECTHbIM MPUEMOM B mnokepe. NS MHOMMX
HOBMYKOB CaMbIM 3aMOMMHAIOLLMMCA MOMEHTOM CTAHOBUTCA MX NEPBbIM YAAYHbIN 6ned.
Bonee TOro, B MOKEPHbIX TpaHCAAUMAX 60/bllasd YacTb 3PUTENBCKONO BHWUMAHMSA
NMPMKOBaHa K CUTyauuaMm, Korga OAMH M3 UIFPOKOB JeslaeT 60/iblylo CTaBKY, a €ro
OMNMOHEHTY HEOBXOAMMO peLLMTb YTO 3TO: 61ed M xopolwas pyka. PakTuyeckn, 6ned
- HEOTbEM/IEMASA YaCcTb NMOKEPa, M 3TO UMEHHO TOT 3/IEMEHT, KOTOPbIM OT/IMYAET €ro oT
TaKMX UrP KaK LlaxmaTtbl U Hapabl.

Yucmeoil 6ned cnepyeT NOHMMATb KaK CTaBKY C PYKOM, Y KOTOPOM HET LUAHCOB Ha
nobeay B C/ydae KoJiJla OT OMNMoHeHTa. B cBow ovepeab, nosybseg - 310 CTaBKa C
KOMBMHAUMEN, KOTOpasi ceMyac BO3MOXKHO He SIBAETCA /yyllen pyKoM, HO Y KOTOPOM
€CTb BO3MOXHOCTb CYLLECTBEHHO YJIyYWMTbCA Ha caeayowmx yauuax. Kak npasmno,
yucTble 61edbl CNYyYaOTCA Ha MNOC/EAHEN YMULE TOPrOB/IM, KOrAa HM OfHa pyKa yxKe He
MOXKeT ynyylmTtbcsa. OAHAKO MHOrAa MrPOKM MpeAnpUHMMAIOT MOMbITKU BbiMrpaTb GaHK
C MEPTBOM PYKOM M Ha paHHUX CTAAMAX pasfaydu.

C ApyroM CTOPOHbl CMeKTpa CTaBOK HAXOAATCA B83/Ibl0 6embl. DTV CTaBKM o6nagatoT
MOJIOKUTENbHBIM OXMIAHMEM Aake B C/lydae KoJla OT ONMoHeHTa. MHbIMM C/10BaMM,
3TO CTaBKa C [0CTATOMHO CMJIbHOM KOMOMHaUMEM, KOTOpasi MOXET MO6WTb PYKM M3
AManasoHa KoJina onnoHeHTa. B peakux ciyyasx, Korga Yy Hac OKasblBaeTcs
abCO/MOTHLIM HAaTC Ha PaHHEM Y/MUE, Mbl MOXEM CTaBUTb Ha B3JIbl0 Ha MPOTAXKEHMM
BCeM pasgaum. OaHaKo, KaK npaBwJio, Ha dione U TepHe 60JIbLUMHCTBO B3Jbl0 6€TOB
MOTYT OKa3aTbcs nonyénedamu (B 3aBUCUMOCTM OT CUJ/Ibl PYKM OMMOHEHTA).

M HaKoHel, MexXay 4YMCTbiIMM 6nedamu U BINIbIO 6eTamMM CyLeCTBYET OrpOMHbIM
[iMana3oH CTaBOK, MHOIMe W3 KOTOpbIX MHOrAa OKaxKyTcAa nonyonedamm, MHoraa
CTaBKamMM Ha B3Jiblo. Camblid NpocToM npumep nonybneda, y KOTOPOro HeT B3Jbio
COCTAB/IAOLWEN - 3TO CTaBKa CO C/labbiM (a3w-apo. Takas pyKa HUMKOrAa He nosyumT
KON OT XyAWeM KOMOMHAUMKM, U Jaxke chapuBaHME OAHOM M3 KapT HaBEpHSAKa He
NO3BO/IUT €M NOBUTL PYKY onnoHeHTa. OAHAKo Aaxke B TAaKOM CJlydae csiaboe pasw-apo
3a4acTyl0 JOJIKHO AeslaTb CTaBKY, MOCKOJIbKY OMMOHEHT MOXeT CKUMHYTb 4acTb CBOEro
AvanasoHa B nac. Mbl elle BepHeMcA K naee noayonedos, a Noka pacCMOTPUM eLle
OAMH MpUMep.



Mprmep 4.8

Urpa B CeMmKapTouHbii CTaa, $40-80. OnNnoHeHTbI B pa3jade 3HAlT BCE KapTbl Apyr
Jpyra 3a MCK/IOYEHMEM pUBEPA, KOTOPbIM cAaeTcsa pyballukoM BBepX. Kak Mbl yxe
rOBOPWU/IN, 3TO CUTYaLMA CO CKPbITbIM APO - TOJIbKO OAMH U3 UFPOKOB 3HaeT, YCUIMAachb
JI1 ero pyKa uamu Her.

UrpoK A: 69 A& Aa 7¢ 9¢ K&
Urpok B: 74 84 94 Ka 2& 44

Kak Bbl, HaBepHOe, Y€ TMOHAM, 3Ta Mrpa OYeHb MOX0Xa Ha Ty, YTO Mbl
aHaNuU3MpoBaZIM B Cayvae C XongemMoM. Y Urpoka A eCcTb rotoBad pyKa, a y ero
OMMOHEHTA - TOJIbKO (h13LW-Ap0o 6€3 AO0MNOJIHUTENbHbIX ayToB. B 6aHKe yxe niexar $655,
M Ha CTON BbIXOAMT pUBEP.

Ho Tenepb UrpoKy A 60sblue HeT CMbICsa CTaBMTb. JIM60 uUrpok B nonan B cBoe hasLw-
APO, /MBO HET - OH OTBETMT Ha CTaBKY TO/JIbKO C 60nee CWMIbHOM PyKoM. Takum
06pa3oM, MrpoKy A Hy)XHO MNpOCTO cAenatb 4YeK M noctapaTbCs MNpaBM/IbHO
cpearMpoBaTb Ha BO3MOXHYIO CTaBKYy CBOEro onmnoHeHTa. Ecan ero onnoHeHT caenaet
YyeK, TO OYEBMAHO, 4YTO MIrpoK A BbiMrpaeT 6aHK - 6onee TOro, Takoe Oyaet
NPOMUCXOAMTb 3HAYMUTEIbHO Yale, YeM 50% pa3. OgHaKo 3TO OTHIAb He MOoBOA, YTOObI
Jlenatb CTaBKYy Ha Ba/blo. OXuAaHUE UrpoKa A B 3TOM CUTyaLMM abCONOTHO HE 3aBUCHUT
OT TOro, NOCTaBMT OH MJIM HET, MOCKO/IbKY OH HMKOrAa He MOJIyYMT KO OT PYK XYXKe.

UTtak, uMrpok A penaet 4yeKk. Tenepb Urpok B Jo/KeH pewuTb, 4TO emy Jenatb.
EctecTBEeHHO eMy CTOMT nocTaBuTb CO Bcemu dnswamun. B konoge ocraBanocb 40
HeW3BeCTHbIX KapT, npu 8 aytax Mrpok B cobepet ¢nsw 20% pa3. Kpome Toro, emy
CTOMT MHOrga 6nedoBatb, Koraa Ga3w He 3aKpbiicAa. TakuM 0Opa3oM, eCsii UrpoK A
CKMHET CBOWM KapTbl, MCMyraBlIMCb 60/1€€ CUNBbHOM PYKWU, UrPOK B CMOXeT BbiMrpaTtb
AOCTATOYHO 60/IbLIOM 6aHK C XyZLLEN PYKOM.

B cBoto oyepeab, nocne CTaBKM OT Urpoka B, nmepes ero onmnoHeHTOM BCTAHET HOBOE
peweHue: Koan uam dong. 3ToT BbIGOp Ha CaMOM Jesie TaKKe 3aBUCMT M OT TOro,
MpULLAA SIM Ha pVMBEpPe UIPoKy A MMKa - ec/iM Aa, TO BeposTHOCTb 6/1eda CO CTOPOHDI
urpoka B BospacteT. OAgHAaKO Mbl MOKa He 6yJem paccMaTpuBaTb TaKOM Cay4Yan M
NpeACTaBUM, YTO UFPOK A UrpaeT Ha puBepe BC/enyto.

Taknm 06pa3om, y Hac obpa3oBaIMCb [iBa HEM3BECTHbIX. YacToTa Konna gna urpoka A
B C/ly4ae CTaBKM OT urpoka B. MycTb 3710 6yaeT HekuM «x». YacToTa 61eda ans urpoka
B (c KaKOM YacTblo CBOMX PYK OH AOJIKEH CTaBMTb Ha pMBepe Kak 6aed). Hasosem 3Ty
NEePEMEHHYI0 «y».

Torga, npuMeHasa ypaBHeHue 1.11, nonyymm:



<A, Konn> = p(y B ectb pnaw)(npomrpaHHada ctaBka) + p(B 6nedyer)(6aHK +
+ OJJHa CTaBKa)

<A, Kosr>= (0.2)(5-80) + (y)($655 + $80)

<A, konn> = $735y - $16

<B, 6neg> = p(A nenaet Konn)(npomrpaHHaa cTaBka) + p(A CKMAbIBaeT KapTbl)
(6aHK)

<B, 621e¢h> = x(5-80) + (1 - x)($655)

<B, 6n1e¢h> = $655 - $735x

MbI nonyyYmam, 4To YacTtoTa Ko/la ANS UrpoKa A HaMpAMYIO 3aBMCMT OT TOrO, C KaKoM
JlI0/1el4 CBOEro Juana3oHa Ha pmMBepe Urpok B pewmtca 6nedoBaTtb. M HA060pPOT - UIPOK
B pgo/mkeH pewuTb, Kak 4acTo OH xo4yeT 6nedoBaTb MCXOAA M3 TEHAEHUMM K KONy
Urpoka A.

Pelwmm NpoCTOE HEPABEHCTBO U Haﬁﬂ,eM 3Ha4YEeHUNE «y>»:

$735y - $16 > 0
y >~ 2.2%

JTO 3HAYMT, 4YTO eC/n Urpok B Gnedyet vawe, YemM ¢ 2.2% CBOMX PYK, TO €ro OMMOHEHT
[IO/KeH BCerja YypaBHMBaTb CTaBKy Ha puBepe. Takxe BMOJHE ACHO, 4TO
MateMaTMyeckoe OXxuAaaHuve Konna ana urpoka A npu vactote 6aeda B 2.2% paBHO
HY/II0. DTO OYeHb BarKHasA MAEs, K KOTOPOM Mbl elle BEPHEMCA B C/eAyOWMX r/iaBax.
DaKTUYECKN, MOXKHO FOBOPUTb O TOM, YTO Mbl HALLM TOYKY 6e3pa3nnuma 4na urpoka A
- €ro KOHKpeTHoe Jgencteue (Koin uam ¢dona) He MMEET 3HAYEHWS, MOCKOJbKY
MaTemMaTMyecKoe OXMAaHMe OT 3TOr0 HUKaK He U3MEHUTCA.

Tenepb pewnm aHalorM4yHoe HepaBeHCTBO AJ1A UTPOKa B:

$655 - $735.x> 0
X<~89.1%

UHbIMM CnoBamMK, ecau UrpoK A genaet Konn pexe, yem B 89.1% cnyyaes, TO Urpok B
JO/KeH 6nedoBaTb CO BCEMM CBOMMM pyKamu. M cHoBa B HAMAEHHOM HaMMu TOYKe
MaTemaTMyecKoe oxuaaHue 6neda ana urpoka B 6yaeT paBHO Hynt. B cnyvae, ecam
UrpoK A aenaeT Konn umeHHo 89.1% pas3, To Urpoky B 6yaeT Bce paBHO 4TO AenaTb CO
CBOMMM bnedamu.

BO3MOXHO, UrpoK A OKaxeTCcA «CKENTMKOM», TO eCTb OyAeT cuuTaTb, YTO MrpoK B
3a84bIM 6nedyH, M HaYHET BCKPbIBaTb KaxKAyl €ro CTaBKy Ha puepe. Ecam 310 M
BNpaBAy TaK, TO MaTemMaTMYeCcKoe OXUuAaHue Urpoka A 6yaeT yBesmumBaTtbcs Ha $7.35
3a KaxAablM npoueHT 6nedoB cBepx 2.2%. TorAa Nydwen cTpaTterni urpoka B éyaet
MOJIHbIM OTKA3 OT CTaBOK 6e3 rotoBoro cdaswa. C ApyroM CTOPOHbI, UFPOK A MOXKeT
OblTb U C/IMIUKOM [JOBEPYMBBIM, TOrZla €ro OMNMOHEHT MOMET CO CMOKOMHOM AYLIOM



6nedosatb 100% pa3. Ja, oH He OyaeT nonyyaTb B3JIbl0 CO CBOMMM (DA3LWAMM, HO
BbIMrpPaHHble 6aHKKU C 6nedaMm BNOSHE CMOrYT KOMMEHCMPOBAaTb TaKyo NoTepio.

Cmpameeauu 3kcnsiyamayuu

PaccMoTpeHHble Bbillle MPUMMEPbI KOHTP-CTpaTerun Ana Mrpokos A u B asnsoTtcs
NPOTOTMNAMM CTpaTErMi 3KCnayaTauum, TO €eCTb CTpaTerMi C  MaKCMMasbHbIM
MaTeEMATMYECKMM OXMAAHMEM. Mbl MCMOJIb3yEM CJIOBO <«3KCMJlyaTauus» MO OJHOM
MPOCTOM MPUYMHE - C MOMOLLbI0 MOAOBHbLIX PACYETOB (M COOTBETCTBYIOLMX MM
cTpaTteruit) Mbl MOMKEM OMpeAenaTb YA3BMMbIE MECTa B MIpe HalluMX OMMOHEHTOB M
«3KCNAyaTMpoBaTb» MX, Bbl6MPas TOJIbKO Te AEMCTBUS, KOTOPbIE MAaKCMMM3MPYHOT HalLK
O’KMAAEMbIE BbIMIPbILLKX MPOTUB HAMAEHHbIX CNabocTen.

OaHako 3a4aCTyl0 TakKMe pacyeTbl He/b3A NpoBeCTM HenocpeACTBEHHO 3a CTOJIOM,
0CO6EHHO C Y4€TOM MHOIMMX KOCBEHHbIX (baI-(TOpOB, BO3HMKaWOWMX B npouecce MUrpbl. B
3TOM KHUIre Mbl YacTo 6yp,eM npm6eraTb K NMOMOLUMN «BCNOMOraTteJibHbIX Urp», KOTOPble
NoO3BOJIAIOT B U3BECTHOM CTEMEHM YNpoCTUTb paCcCMaTpMBaeMble CUTyalMN. Koraa mbl
6y,qu O6cy>KAaTb MHOIroypoBHeBbIE€ CTpaTerMmn anAa uesblX anana3oHoB, HaM MNMpUaeTcAa
CTOZIKHYTbCA C HEBO3MOXHOCTbKO Jdaxke HpOCTGﬁUJMX pac4yeToB MaTemMatnydeckoro
OXNnAaHUA.

B 10 *e BpeMA onpeaeneHne U sKcCnayataumAa cnabbix MecCT B urpe onnoHeHToB
Nno3BOJIAKOT HaM Bbl6l/IpaTb peweHna c 60/1€ee BbICOKMM OXMAaHMEM. Tak YTO eC/U Mbl
XOTUM HaWTU Haubonee an6b|anyro CTpatermio, Mbl BMOJIHE MOXXEM OTKa3aTbCA OT
NpAMbLIX pacH4eToB MaTeMaTHn4eCKoro oxxuaaHmAa B NMOJIb3y MNpPOCTOro nMnoMcCKa
yﬂ3BMMOCTeFI B CTpaTernax apyrmx MrpokoB - B peaanoﬁ urpe TaKoM noaxo/ 3a4acTtyto
oKaxeTtcA bonee AeﬁCTBeHHbIM.

Ho BepHeMca K npumepy 4.8, rae Mbl hakTUYECKU NPeACTaBUIM UIPY B «yrajamKy»
MEXAY [ABYMA Yy4YacTHMKaMu. B 3TOM cnyvae KakaplM M3 MIPOKOB CTapaeTcs
npefcKasaTb HaMepeHMA CBOEro OMMOHEHTa M NOACTPOMTLCA NyTEM 3KCTPEeMasibHOro
M3MEHEHMA CBOEM COGCTBEHHOM CTpaTerMmM B Ty MM MHYK CTOPOHY. 34€Cb Mbl
HEBOJIbHO 3aTparMBaemM TeMY TPeTbeM YaCTM KHUIU: TOYKM 6Ee3pas/iMums, KOTOpbie Mbl
paccumtanu Bblwe (~2.2% 6nedoB ana urpoka B u 89.1% konnos ansa vrpoka A), Ha
caMoMm Jene 061a4atoT 0Co6biIMM CBOMCTBaMMU. OHWM OMMCHIBAKOT YC/IOBUA, NPU KOTOPbIX
OMMOHEHT HE MOMKET IKCMJIyaTUpOBaTb Hally CTpaTermio, AarKe eC/iM OH 3HaeT, YTO Mbl
Aenaem. Ecav urpokn A m B cnepyloT 3TMM ABYM CTpaterusam, TO HU OAMH U3 HUX He
CMOXEeT YBe/IMYMTb CBOE MaTeMaTMyecKoe OXMAaHMe, TOJIbKO M3MEHWUB COOCTBEHHbIE
TeHaeHUuMM. Takue cTpaTerMm HasblBalOTCA ONMUMAJ/IbHbIMU. TpeTbA YacTb KHUIU
MOCBALLEHA MCK/IOYMTENIBHO MOMCKY M TMPUMEHEHMIO OMTUMAJIbHLIX CTpaTerMm B
nokepe.

CTpaterus 3sKcnayatauuu, Mo CyTM, COCTOMT M3 ABYX 4acTeM. Bo-nepsbix, c6op
nHpopMauumn. Mbl MbITaEMCA ONpeaesiMTb PyKy MM AMAnasoH OMMOHEHTa MCXoAA M3
ero JAencTBuM, MIIEM c/labble MecTa B €ro Mrpe WM CUTyauuu, B KOTOPbIX OH



yyBCTBYeT cebA HaMMeHee KOMMOPTHO. 3aTeM Mbl NMPMHMMAEM HEKOE peLLeHne UCXoas
M3 Nosly4eHHoOM MHdOopMauuK. Kak npaBu/io, Ha 3TOM 3Tane Mbl MPOCTO BbIGUPAEM TO
AENCTBUE, KOoTopoe 6yaeT B HaubOsblUeM Mepe 3KCMJyaTMpoBaTb O6GHapYKEHHYHo
cnabocTb. BTOpOM War 3a4acTylo OKasblBaeTCA NpoLle, HO MO3XKEe Mbl MOKAXKEM, 3TO He
BCErja Tak.

Hy}KHO 3anoMHUmMb

e DKcnjyaTaums noApasyMeBaeT MaKCMMM3aUMio MaTeMaTMYECKOro OXKMAaHUs
NPOTMB PYK M CTpaTerui OonmnoHeHTa. B peanbHOCTM Ke BCe 4acTo CBOAMUTCA K
MPOCTOMY OMpefenieHM0 CnaboCcTen ApPYroro Mrpoka M3-3a HEBO3MOXKHOCTM
BbINOJIHUTb Heo6xoAnMble pacyeTbl MaTemMaTUYeCKOoro OXMAaHMA
HenocpeACcTBEHHO 3a CTOJIOM.

e llaHcbl 6aHKa (MOT OAACHI) SABNATCA XOPOLMM OPUEHTMPOM MPU MPUHATUM
pelleHMs o Konne c Apo. B cnyyae ecnm waHcbl Ha nobefy B pasjave
OKasblBalOTCA Bbllle, YEM [0S HAWMX MHBECTMUMM B MTOrOBOM 6GaHKe, Ham
cnefyeT MNpUHATb CTaBKY OMMOHEHTa. B npotMBHOM cnyyae dong vacto
OKaXKeTCA NIYYLMM pELUEHMEM.

e LlaHcbl 6aHKa cnesyeT paccCMaTpuBaTb HA HECKOJ/IbKMX Y/IMLLAX B COBOKYMHOCTH.
MHoraa, gaxke KorJa Ham He XBaTaeT MOT OAACOB Ha TEKyLleM yauue, Mbl BCe
PaBHO MOXEM caenatb Koaa. HeobxoAMMO OLEHMBATb MaTeMaTMyecKoe
OXXMJlaHMe BCEeM CTpaTermm, a He AeMCTBMM Ha OTAE/IbHbIX YIMLAX TOProB/IX.

e [loTeHuManbHble LlWAHCbl 6aHKa Y4YMTbIBAOT B3JIblO, KOTOPOE MOXKET cobpaTtb
MIPOK C Y)XKe 3aKpbiBLUIMMCS Apo. B HeKoTopbix cuMTyaumsax noTeHuMasibHble
WaHCbl MO3BO/IAIOT Ae/aTb KOJUIbl, KOTOpble HEeAOMYCTMMbl C TOYKW 3peHMA
MPAMbIX LIAHCOB HaHKa.

e B pasgauvax, rae CTa/IKMBAlOTCA roTOBbIE PYKM M PO, AEMCTBYIOT ABa NpUHUMNA:
1) roToBas pyKa 06bl4HO JO/I)KHA CTaBUTb;

2) ApO, Kak NpaBW/O, J0/IKHO YypPaBHMBATb CTaBKY (NMPY HAa/IMYMM AOCTATOYHbIX
LlaHCOB 6aHKa).

e Yuctbit 6ned - 3T0 CTaBKa C PyKOM, HE MMEIOLLEM HMKAKOM HadexXAabl BbiMrpaTb
6aHK B C/lyyae KoJsla OT onrnoHeHTa. Mony6ned - 3To CTaBKa C KOMOGMHAUMEN,
KOTOpas ceMyac BO3MOXKHO He ABNSETCSA Ny4ylleM PYKoM, HO Yy KOTOPOM ecCTb
BO3MOXHOCTb CYLLECTBEHHO YJIYULIMTLCA Ha CAeayrwmx yamuax. Banbio 6eTbl -
3TO CTaBKM, MaTEMATMYECKOE OXMJAHME KOTOPbIX OCTAHETCA MOJIOKMUTEbHDIM,
Aaxe eCc/M OHU MoJstyyaT KoJ.



naBa b5
FafjaeM Ha KapTax: YTeHMe pyK M cTpaTermm

BO3MOXHO, CaMmblit NONYAAPHBIM HaBbIK M3 YMC/A TEX, YTO MPUMNMCHIBAIOT CE6E UIPOKU B
nokep (0CO6EHHO B MHTEPBbIO M Ha TENEBUAEHMM) - «YTEHWME» OMMOHEHTOB. YacTto
NoJpasyMeBaeTCs, YTO CaM MPOLECC «YTEHMSA» YbEM-TO PYKM Hesb3s (POPMasIM30BaTh
MW BbIPa3MTb Yepes A3blK YMCES, U MOITOMY JIMLIEHHbIE AasKe TOJIMKM BOOGPaKEHUS
«MaTeMaTMKM» He 06/13aJalT 3TOM YHMKA/IbHOM CMNOCOBHOCTbIO. [10  MOHATHbIM
MPUYMHAM Mbl CKJIOHHbI HE corilacMTtbcA. Ho Hallo nNpusHaTb, €C/iM 6bl TakKas «<Mmarms»
Momorasna TOYHO OMnpeAenaTb KapTbl OMMOHEHTOB, 3TOM KHMIM 6bl HE CyllecTBoBasio. B
PEasibHOCTM KE Mbl CYMTAEM, YTO YTEHME OMMOHEHTA MO GOJbLIEN YacTU OCHOBAHO Ha
BaliecoBCKOM /IOTMKE M MHTEprpeTauuMm CTaBOK, C HEGO/bLUMMM MOMpaBKamM Ha
dusnueckue tenncol. Mpu 3TOM HE BaKHO, HA KAKOM YPOBHE MPOXOAMT 3TOT MpoLecc:
CO3HaTe/IbHOM MM MoACco3HaTeIbHOM. Bonee Toro, MatemMaTMyeckMe MOZEeNM MOryT
CNYXWUTb OT/IMYHBIM JOMOJIHEHMEM K UFPOBOM MHTYMLIMM.

BecbMa MonynspHbIM METOJ «YTEHWMS» OMMOHEHTA 3aK/Il0YAeTCA B C/eAYHOLIEM: Bbl
KNaZleTe CBOEro OMMOHEHTA Ha KaKyl-TO OnpefesieHHYl0 KOMGMHALMI0, a 3aTeMm
MrpaeTe BClO pa3gady Tak, KaK ecsiM 6bl 3Ha/IM, YTO Y HEr0 MMEHHO 3TO pyKa (MOMyTHO
HaJesACb, YTO Bbl NpaBbl). MHOrAa TakoM NoAxoA AeMCTBUTENbHO paboTaeT. Hanpumep,
B JIMMMTHOM XO/I/@ME HEKOTOPblE UFPOKKU JeNaloT pe-peis3 NpPoTUB PaHHMX MO3ULMM C
MENKMMM U CPEAHMMM KapMaHHbIMM MapamM, <«MOJIOKMB OMMOHEHTa Ha AK».
JencteutenbHo, AK sBnseTca ogHOM U3 Hambonee BEepPOSTHbIX KOMOMHALUMM B TaKOM
CUTyauMu, TaK YTO Yalle BCEro OHM «YyrajawT» KapTbl CBOEro onnoHeHta. OAHaKo
BMOJIHE BO3MOXHO, YTO JyMasi TOJIbKO 06 OAHOM-eUHCTBEHHOM pYyKEe, OHM YMEHbLUIAIOT
CBOE MaTeMaTM4YecKoe OXMJaHME Kak Ha npedsione, Tak M Ha noctdone - B KOHUE
KOHLIOB, AManasoH OyMneH-pei3a M3 paHHeM MO3ULIMM MOXET BK/YaTb B Ce6a ellé M
CTapluMe KapMaHHble napbl.

OAMH M3 aBTOPOB 3TOM KHWMIM HEAABHO CTasl YYACTHMKOM C/lIeAylolen pasgauu B
TYpHMpe No 6e3/MMMTHOMY Xo/siZeMmy. 3a CTOJIOM OCTasioCb MATb YeOBEK, 61aMH/bI
6b11 1500-3000, M UrpoK C KOPOTKMM CTIKOM MOCTaBMA BCe CBOM ULLKM (okono 2100)
n3 nosvumm UTG. CTOUT OTMETUTb, A0 3TOr0 OH YyXKe ycnen nocTtaBuUTb OJIN-MH
HECKOJIbKO pa3s noapsaz. Y aBTopa oKkasanmcb AY 8% Ha 60/blioM 61aMHAE NPU CT3KE B
3200. lMocne Toro Kak Bce OCTa/IbHble UFPOKM COPOCMIN CBOMU KapTbl, OH YpaBHAA ONN-
MH 1 yBuaen AKo y ceoero onnoHeHTa. K cyacTbio Ha CTOA Bbil/la BOCbMEPKA, TaK YTO
pa3jaya 3aKkoH4YMacb 61aronoayyHo.

Mocne TypHMpa YeNoBeEK, Y KOTOporo okasaiucb AKo, cnpocun: «[poTMB Kakon M3
MOMX pYK Tbl AyMaJ, 4YTO Tbl Bnepeam?». Ha 4to nonyumn oteeT: «CKopee Bcero, Thbl
CTaBU/ O/I1-MH C /0GbIM TY30M, J1060M MapoM M BO3MOXKHO CMJIbHbIMM KOPOJISMM.
MAac Yyem nydwe Tbl Urpaelb, TeM 4alle y Teba oKaxyTcsa pyku Bpoge T9s. poTtus
3TOro AmMana3soHa y MeHsA 6b110 NoYTH 50% 3KBUTU, TaK YTO A cAeNan KO».



Mopanb 3TOM MCTOPUM 3aK/IHOYAETCA B C/IEAYIOLEM: BbIIETEBLUMIM MUIPOK CYMTAA, YTO
€ro OMMOHEHT MbITA/ICA <«MOJIOXKWUTb Ero Ha PyKy», a 3aTEM OLEHMBa/ CBOM LUAHCHI
NMPOTUB BbIGPAHHOM KOMOMHAUuKM. OJHAKO BMECTO 3TOrO0 aBTOP KHWUIM COCTaBMI
NPUMMEPHbIM Auanas3oH ANS OJI1-MHA B TaKOM CMTyauuM, a 3aTeM JeMCcTBOBasl,
OTTa/IKMBAACb OT 3TOro npeanonoxeHua. Kak okasasnocb, y npednon peisepa 6bina
0/lHA M3 CMNIbHEMILMX PYK B €ro AManasoHe, M HalleMy repoto nosessio Ha dJione.
Ba)kHO NMOHMMaTb, YTO OH HMKOrAa He AyMan O TOM, KaK CTOMUT MPOTMB KOHKPETHOM
PYKM, HO npu 3mom coesian abcosIlomHoO 8epHbill KOJIJ.

YmeHue pyK 019 npOOBUHYMbIX

Apyrwe UIFPOKU YNTAKOT PYKHU CBOUX OMMOHEHTOB, UCMNOJIb3yA KOM6MHaLI,l/ﬂO Aeaykummn m
TENJICOB. OHuH MCKJTIOHaloT BEpPOATHbIE PYKH Ha OCHOBaHMU pa3/IMYHbIX
I'IpGAI'IOfIO)KGHMﬁ, HanpMmep O TOM, YTO OMMNOHEHT UrpaeT pauMNOHa/IbHO, UJIN XKe YTO
onpejgeneHHaa pyKa He noaxoAuT CTUIO Urpbl OMNMoOHEeHTa. OAHaKo MHOrne M3 HuX
coBepwarwdT pacnpoCTpaHEHHYHO OLLII/16I-(y - OHM CJ/IMWLWKOM JIErKO BblYEPKMBAKOT
KOM6MHaL|,l4M M3 [Auana3oHa ONnoHeHTa, B pe3y/ibTaTe 4Yero 3a4acCtylo onepupyroTt
HeonpaBAaHHO Y3KMM CNEKTPOM PYK.

TeM He MeHee, Aaxe C yYeTOM 3TOro HefoCTaTKa, AaHHbIM MeToA A0CTaTOYHO 6/IM30K
K PEKOMEHZYEMOMY HaMM airopMTMy YTeHMs pyK. B Teopmu OH 3akiovaeTcs B
CNeflylolemM: Mbl HUKOr4a He [I0/TKHbl CTPEMMTBLCA MOJIOXKMTb OMMOHEHTA Ha OZHY PYKY;
HaNpoTMB, HaM C/ledyeT CYMTaTb, YTO Y HEro CYLIEeCTBYET HEKMIM AMana3oH BepOATHbIX
KOMOMHauMM. B Hayane pasgaum y Kaxaoro u3 MrpoKoB 3a CTOJIOM AManasoH COCTOMUT
M3 CJIyYaMHbIX PYK, C MOMPABKOM Ha BallM COGCTBEHHblE KapTbl (CNEACTBUE TEOPEMbI
Barieca). Mocne Toro Kak KaxAabld M3 MIPOKOB CKAXXET CBOE CJ/I0BO, Mbl MOMKEM
BKJIOYMTb MOJIYYEHHYIO MHMOPMALMIO B HAlUM PACCYKAEHWMA M 3aHOBO OLEHWUTb
BEPOSITHOCTb TEX MM MHbIX PYK. 34eCb Mbl 6yJeM OTTa/JIKMBATbCA B OCHOBHOM OT
BbIlUEALMX Ha CTO/1 KapT, a TaKXe HalMX NpeAnosIoKEHUA O TOM, KaK OMMOHEHT
MOXKET pasbirpbiBaTh pa3/IMyHble KOMBMHALMKM M3 CBOEro AManasoHa. Ham Takke cTouT
YYUTbIBaTb U BEPOSATHOCTb (MYCTb M HEGOJIbLLYIO) TOrO, YTO Mbl HE 0 KOHLA MOHMMAEM
CTUNb MUIPbl OMMOHEHTA, MU K€ YTO OH MPOCTO PELUMA OTOMTM OT CBOEM OBGbIYHOM
cTpatermu. Bbl He pa3 CTO/IKHETECH C TAaKMMM CUTYaUMAMM, JaKe Wrpas npoTuB
CUJ/IbHBIX COMEPHMKOB, MO3TOMY HE CTOMT MO YMOJIYAHMIO CYMTaTb, YTO BEPOATHOCTb
HeCTaHAAPTHOM Urpbl BCErAa paBHa Hy/to. ITO MOXKET NPMBECTU K AOCTATOYHO MJIOXUM
dbongam M Konnam, o KOTopbIX Bbl MOTOM ByAeTe COXaneTb.

HenocpeACTBEHHO B Urpe Mbl HE CMOYKEM OLIEHWMTb BEPOSITHOCTb KaXKAoM pyku. OaHako
HaM BMOJIHE MO CWJIaM NPOAHA/IM3MPOBATh AEMCTBMA HaLUMX OMMOHEHTOB, a TaKXkKe
KapTbl Ha CTONe, YTO6bl B pe3y/ibTaTe COCTaBWUTb AManNasoH A1 MOMEHTA, Korja Ham
HYXXHO MPUHATL peleHre. K ToOMy e npu TaKoM MOAX0A€e HECJ/IOKHO YYeCTb U TeJICh
- AN 3TOr0 HY)HO CKOPPEKTMPOBaTb YXE COCTaB/IEHHbIM [AManasoH, MCMo/b3ysa
TeopeMy baleca ¢ HOBbIMM AaHHbIMMK. [polle roBops, Mbl AOJIXKHbI 33aTbCS BOMPOCOM:
«fl COCTaBWM/l AManasoH MOEro OMMOHEHTa, OLEHW/I BCE BO3MOXHblE pYyKM. B Takom
CNyyYae, KakoBa BEPOATHOCTb TOrO, YTO MOM OMMOHEHT MOKaXeT MMEHHO 3TOT TEC C



KaXKAoM M3 3TUX pyK? "

KoHeyHas uenb Bcex 3TMX JAEWUCTBUM - cocmasumb Aduana3oH pyK HaAwez0
onnoHeHMaA. B HeM KaKue-TO PYKU Mbl MCKIOYMM MOJIHOCTbIO, KAKMM-TO Ha3HaYMM
He3HaYMTEIbHYI0 BEPOATHOCTb. TaK, KOMBMHALMKM, KOTOPbIE OMMOHEHT 6bl Yalle BCEro
pasbirpa/l B MHOM MaHepe, 6yayT 061a4aTb MEHbLIEN OTHOCUMTE/IbHOM BEPOATHOCTbIO B
paMKax HaWMJeHHOro JuanasoHa. B Teopuu, Mbl MoriM 6bl co6paTb /JOCTATOYHO
MHbOPMaLMKM, YTOGbl CY3UTb JAManNa3oH OMMOHEHTA /[0 OAHOM PYKM, OAHAaKO Ha
NMPaKTMKE 3TO B MPUHLIMINE HEBO3MOXKHO.

PaccMoTpMM Bce BbillECKa3aHHOE Ha npumepe. B 3Tol pasaaye Mbl 6yem MbiTaTbCA
MHTEPNpPEeTMPOBaTb AEMCTBMS HALLEro OMMOHEHTA Ha Pa3/IMYHBIX Y/IMLAX, OJAHAKO KOMY-
TO HawM J0BOAbl MOFYT MOKa3aTbCA CMOPHbIMW. BaXHO MNOHATb, 4YTO UEAb 3TOro
npMMepa COCTOMT HE CTO/IbKO B OnpeaesieHMM NpaBm/IbHOM JIMHMM PO3bIrpbllla Hallew
PYKM, CKONbKO B JAEMOHCTpPaUMM Mpouecca YTEHMA PyK MO 3aAaHHOMY Bbllle
anropuTMmy.

Mprmep 5.1

Mbi Mrpaem B CemukapTouHbii Ctag Xan-Jloy. Jiumut $30-$60, aHTe $5. Urpok cnpaBa
OT Hac JenaeT 6puHr-MH c 2% Ha $10. Mbl genaem ctaBky B $30 c (5& Av) 4v. /e
AECATKU, 74 M KOpPO/b CKMAbIBalOTCA. Cneayowmi Urpok aenaeT pens ao $S60 c 6.
/lBOMKa KpecTeMn oTnpaBaseTcs B Nac, Mbl YypaBHMBAEM.

(5% Av) 4v
(77) 6%

MepTBble KapTbl: T Ta 74 K& 2&,

Ha TpeTben yamue Mbl HauMHaeM AyMaTb O PYKe HaLIero onmnoHeHTa. Jaxe HUYero He
3HaA O ero CTUJie, Mbl MOXEM CAenaTb NPUGIMKEHHYHO OLEHKY €ro AuanasoHa. Tak,
€CTb PYKM, C KOTOPbIMM MOYTH 060M MIPOK HABEPHAKA CAeNaeT pems:

(AA) 6
(KK) 6
(66) 6

Take croga CTOUT OTHECTH N0BYH MENIKY0 OAHOMACTHYIO PYKY (C TpeMA KpPeCTOBbIMM
KapTaMu) C TY30M.

ArpeCCMBHbIe OMMOHEHTbI caenarT pef/'13 C TaKUM Anarna3oHOM:

(QQ-TT) 6

Jllo6ble TpU MeNIKMe KpecToBble KapTbl
(A2) 6

(A3) 6



MOXHO TaK»Xe COCTaBUTb U eLe 6onee LIJMpOKMl‘/'I Anana3oH AnA pefft3a:

Mntoc nobble 04HOMACTHbBIE PYKU C TY30M, Harnpumep (Ad J&) 6&

Kpome Toro, aBTOpbl 3TOM KHWUIM BWUAENM NOAOGHbIE pe-peM3bl OT pyK C/eAyoLllero
BMAA:

(QJ) 6

K HecyacTblo AN Hawero anropuMTMa, HO K CHacTbio A1A Halero 6aHKpoJisia, UFPOKM,
perynispHo Aenatolme Takne pemsbl, CIMWKOM GbICTPO MPOMIpPbIBAlOT BCE CBOWU AEHbIM,
TaK 4YTO Mbl Aaxe He ycneem nosyunTb AOCTOBEPHYI0 MHDOPMaLMo 06 MX AMana3oHax.

BepHemca K pa3sgade. Yxe Ha npednone Mbl MOXeEM cAenatb HEKOTopble NPUKMAKM O
AvanasoHe onnoHeHTa. CToMT, NpaBAa, 3aMeTUTb, YTO HEKOTOpblE U3 NepeyvYnCIEHHbIX
Bblle pyK OyaAyT BCTpeyaTbCA AOCTATOMHO pefko. Hanpumep, B Konode ocTanochb
BCEro ABe AECATKM, TaK 4YTO MNATb M3 WeCTU KoM6uHaumi (TT)6 yKe HEBO3MOMKHbI.
bonee Ttoro, urpok c (TT)6 nOYTM HaBepHAKa Obl BbIKMHY/ CBOK PYKY elle Ha
npednone, 3HadA, YTO €ro ayTbl HAXOAATCA HA pyKax Y OMMOHEHTOB.

Ha cTon BbiknagpiBaeTca yeTBepTas yauua - Mbl NnoayyaeM 84, a Haw OMNMOHEHT - T+.
OH JenaeTt YeK, Mbl CTaBUM, MpPU ITOM OXMJAs MHOrAa 3abpaTb 6aHK yKe cenvac.
OaHaKko nony4vyaem Kos.

Mpo6nema 3aKk/t04aeTCa B TOM, YTO Ha 3TOW Y/IMLE Mbl NOAYYMAM OYEHb Masio HOBOM
MHpopMaumMKn. ECTb HECKO/IbKO MPMYMH, MO KOTOPbIM Mbl HMKAaK HE MOXEM Cy3UTb
npeanonaraembii AvanasoH. Bo-nepsbix, AEMCTBMA OMNMOHEHTA HA 3TOM Y/IULIE HAM HM
0 YEeM He CKasa/n. Mbl MOMManM HEMIOXYK KapTy, Yero Hesib3A CKasaTb O Hallem
OMMOHEHTE, OAHAKO pasMep 6GaHKa M OTHOCUTEsNIbHAS CMa AManasoHoB (Mbl eLlle
3aTPOHEM 3Ty TEMY) JalOT €My BO3MOXHOCTb CAeslaTb KO M MOCMOTPETb Ha MATYIO
YLy C 60JIbLIMM KOJIMYECTBOM PYK. BO-BTOPbIX, MMHMMAJIbHAs CTAaBKa Ha ciejyloLlen
KapTe 6yaeT B ABa pa3a 60/blie. ITO 3HAYMT, YTO Y Hallero onnoHeHTa BMOJIHE MOria
0KaszaTbCA M CMJIbHAs KOMBMHAUMSA, C KOTOPOM OH peLMl He JenaTb pens3 Ha JelleBoM
yamue, Takum 06pa3om IMILMB HAc MHbOpPMaLUKM O CBOEMN pYKe.

Mataa yamua - J¥. Mnoxaa KapTa, 04HaKo OHa BCe e AaeT HaM TpU KapTbl K a3y, B
[IONOJIHEHUE K YEeTbIPEM HM3KUM KapTam, KOTOpbIE YXKe eCTb Y Hac Ha pykax. OnnoHeHT

norman Ke u Aenaet YyeK. Mbl CTaBUM M CHOBA OXMJAaeM 4acTo 3a6paTb 6GaHK.

Tenepb A0CKa BbIrNAAMT CAeAYIOLMM 06pa30oM:



(54AY) 4v 84 J¥
(7777) 64 T K#

[laBaliTe 06CyauM, YTO HaM MOTYT CKasaTb pas/IMyHble AEMCTBMSA OMMOHEHTA B 3TOM
cutyaumuu. NoCMOTPUM Ha ero BepoATHblE PYKM (OCOOGEHHO Ha MepBble ABe rpynmnbl), M
nonbITaeMcA NpeACTaBMTb AMana3oH A4 Kosna:

(AA) 6% To Ka
(X&Y ) 6% To Ka
(QQ) 6% T4 K
(JJ) 6% To K

BeposTHbIM AMana3oH Ans pensa:

(66) 6% T4 K
(KK) 6% To Ke

BepoATHbIM ananasoH ans donga:

(A2) 6% To K
(A3) 6% To Ke

BarkHO MOHMMaTb, YTO Mbl HE MOXEM 3HaTb HAaBEPHSKA, KaK Hall OMMOHEHT pasbirpaeTt
TY MM MHYIO PYKY, MM KaK 4aCTO OH cAenaeT peins, HanpuMmep, C CETOM Ha TepHe.
Mo3TOMY Mbl MCMOJIb3yeM MPUCTABKY «BEPOSATHbIM» AN BCEX MEPEYMC/IEHHbIX BbILLE
AuanasoHoB. Kpome Toro, cocTaBisia AMANasoH, Mbl HE AOJIXKHbI YIyCKaTb BEPOSATHOCTb
TOro, YTO OMMOHEHT MOKET pasbirpaTb CBOK PYKY BOMPEKM HALUMM OXMAAHMAM. Tak,
Mbl PUCKYEM cAeflaTb CEepbe3Hyl OLWMBKY Ha cieaylolmx yauuax, nosnaras, 4to y
OMMOHEHTA B MPUHUMINE HE MOXKET OKa3aTbCA KaKOM-TO KOMOGMHALUMM - 3TO NpMBEJET K
W3NILLIHEN YBEPEHHOCTU B CMJIE HALLEW PYKM M, KaK CNeACcTBUE, NPOUIrPaHHOMY 6aHKY.

Tenepb NpeanoJsioXKMM, 4YTO OMMOHEHT AenaeT KoJ/A. Bbille Mbl onpeaenvnn ero
BEPOATHbIM AMAna3oH, KOTOPbIM COCTOMT M3 CTapwmx nap U ¢nsw-apo. Ha wecTon
YJIMLIE HaM MPUXOAMT A4, a OMMOHEHT MNOJyYaeT 3.

Camoe BpeMA OCTaHOBUTbCA U NMOoAyMaTb. Ha gocke nexar cneagywwme Kaptbl:

(58Aa) 49 84 Uy As
(2777) 66 Te Ka 34

B 6aHKke $345. Bonpoc: CTOMT /i1 HaM CTaBUTb? MHOrMe UIPoKM 3eCb He 3aJyMbIBasiCb
cAenarT 6eT co cBoen napor M aoy-apo. OAHAKO AEMCTBMTENbHO /M Yy Hac Takas
XOpolwasa pyKa, YuuTblBas BCe CJe/laHHble Bbiwe MpeAnosioXeHna? YTto ecnm Mol
HEMHOIO CKOppEeKTMpyeM JAManasoH OnnoHeHTa? Kak Toraa M3MEHUTCA npaBu/ibHOe
pelleHue B pasgave?



YT06bI OTBETMTH Ha 3TM BOMPOCHI, HAM HY}HO NMPOAHA/IM3UPOBaTb BEPOATHbIN AMana3oH
OMMOHEHTa Ha 3TOM Y/MLE M MOCYMTaTb MaTEMATMYECKOE OXKMAAHUE NPOTMB KaxKAoM M3
€ro pyK.

Ana Hayana, 0603Ha4YMM CMEKTP KOMBUHALMM, KOTOpblE MOFYT OKa3aTbCs Y OMMOHEHTA
- cemyac Mbl He BY/IEM YUMTbIBATb CUTyaLMM, B KOTOPbIX OH Pa3birpbiBAaET CBOU PYKU He
TaK, KakK Mbl oXuaaem. OAHAKO 4YyTb TMO3XKE Mbl PACCMOTPUMM  Pas/IMYHble
KOH(pUrypauum auanasoHoB M YBUAMM, HACKOJIbKO OHM MOryT MOB/MATbL Ha Halle
pelueHue.

Mbl yiKe onpejgeamamn 4Yetolpe tmna pyk B gMana3oHe Hallero onrnoHeHTa.

(AA) 64 Te K& 34
(X&YH) 64 Te K& 34
(QQ) 64 Te K& 34
(JJ) 64 Te K& 34

JTa oueHKa OCHOBaHa Ha TOM, KaK pasBMBasacb pasgada Ao wectom yauupl. OaHako
PYkM ¢ QQ v JJ Hago pasaenuTb Ha KOMBUHALMKM C KPeCTOBOM KapToM U 6e3 Hee. AA
Clofa He OTHOCKUTCA, NMOCKOJIbKY €C/IM Y OMMOHeHTa eCTb napa Ty30B, TO OHa Bcerja c
TY30M KpecTen (ABa Ty3a y)Ke HaxoAATcA B HaweW pyKe). MoCKonbKy HM oaHa U3 Aam
elle He BbllW/a, M3 LWECTU BO3MOXKHbIX KOMOMHauuKM QQ Tpu 6yayT C AamMOM KpecTew.
YTo KacaeTcs BasieTOB, TO BasieT YepBEM Yy HaC, MO3TOMY Yy OMMOHEHTA BO3MOXHbI
TO/IbKO TPW Napbl BaJIETOB, ABE M3 HUX BKJIOYAIOT B CE6A Jb.

OcTanocb TONbKO onpeAesiMTb KOMOMHaUMM C TPEMA HM3KMMM KPECTOBbIMM KapTamMu.
Mbl 3HaeM, 4YTO y Hallero OMMOHEHTa TOYHO He MOXKET ObiTb 2& (OHa Cpeau MepTBbIX
KapT) 3% (NIEXMUT Ha [JOCKe), S5 (y Hac Ha pykax) U 6& (NeXMT Ha Jocke). Takum
06pa3oM, OCTaeTCA YeTblpe HM3KUE KPECTOBble KapTbl (A%, 44, 7& 8&), 4yTO AaeT Ham
LeCTb BO3MOXHbIX KOMBUHALMM M3 ABYX KapT.

Monyymm cneaytolwmi AManasoH (Crnpaea - KOJIMYeCTBO KOMBMHALMM KaxKaoM PYKM):

AA
Qe Qx
Qx Qy
J& Jx
Jx Jy
X Yo

o =, N W W=

Kpome Toro, y Hac MOXEeT 6biTb J0MOJIHUTE/IbHAsA MH(MOPMALMA Ha HALLEro OMMOHEHTA.
Hanpvmep, HaM NoKasanocb, YTO eMy MepecTasia HpaBMTbCS €ro pyka, Korja Ha CToJ
BbllWE/ Ty3 - B 3TOM C/ly4ae Mbl JOJIKHbI BCErja Aenatb CTaBKY (HO TOJIbKO €C/U Mbl
AYMaeM, YTO 3TOT Te/JIC NPOSBASETCA, KOrJa y Hero oaHa us ctapwmx nap). C apyrom
CTOPOHbI, €C/IM OH KaK-TO MOKa3asl, YTo Aas 3&, TO 3TO, CKOpPee BCEro, COXPaHMUT Ham



OZIHY CTaBKY NMpOTMB rOTOBOro h/iaLua.

Moaseaem utor. Mbl HaYa/M C AuanasoHa, B KOTOPOM BCE PYKM GblIM paBHOBEPOATHbI.
3atem, nocsie peMsa Ha TpeTber yamue, Mbl Cy3u/IM AMANasoH OMMOHEHTA A0 CTapLUMX
nap, KOMOGMHaUMMA C CWJIbHBIMM JIOY-APO M HM3KMMM KPecToBbiMM KapTamu. Ha
YeTBEPTOM yAULIE, C BbIXOAOM XOPOLLIEM KapTbl, Halle 3KBUTH YBEIMUYUIOCH, B TO BPEMS
KaK OMMOHEHT HMKAK He ycununcs. OgHaKo Mbl HE NOJTYYUIM HUKAKOM AOMO/IHUTENIbHOM
MHOpMaLUU.

C JpyroM CTOpPOHbI, NATas Yy/iMLUa OYEHb MHOMO CKasala HaM O €ro AManasoHe,
MOCKOJIbKY OMMOHEHT HE CKMHY/ CBOK PYKY MOC/Ae TOro, Kak MoiMman BTOPYH CTapLuyto
KapTy. Henb3a McKkao4aTb BEPOSTHOCTb TOr0, YTO OH PEeLUMA cAenaTb KO Ha AELEBOM
YeTBEPTOM Y/IMLIE C TPEMS PA3HOMACTHbIMM HU3KMMM KapTamu. OIHAKO Nocsie TOro Kak
Bbilues1 K&, Mbl MOXEM (haKTMYECKM MOJIHOCTbIO MCKJIOUYUTb BCE JIOY-APO Y KOTOPbIX
elle HeT YeTblpex KpecToBblX KapT. EC/M ONMOHEHT Bce e pelmsica ypaBHATb Ha
NATOM Yy/MLUE C TPEMS JIoy-KapTamu, TO Mbl aBTOMATMYECKM BbIMIPbIBAEM [AEHbIM
6narofapsa 3ToM olmnbKe. [axe B c/lydae, Korga Ha C/efyolWwmx Yauuax Mbl noTepsem
KaKylo-TO YaCTb OXMAAEMOrO BbIMIpbilla, BCE PAaBHO TaKOM MJIOXOM KOJI/1 OT Hallero
OMMOHEHTA C JIMXBOM BCE OKYMMT.

Ha wecton ynuue Hawa pyKa 3HauMTeIbHO YAyYLMAACh - Mbl MOAYYMAM Napy, HO B TO
)K€ BpeMms AManasoH OMMOHEHTA TaKXe YCU/IMAICA C BbIXOAOM MEJIKOM KPeCTOBOM KapTbl
(KoTopas Morna Aatb eMy iM6o a3wW-Apo, M60 roToBblM a3LW). Mbl Cy3Man Habop
€ro BO3MOXHbIX KOMGMHaUMM A0 4YeTblpex pyK (Tysbl, cTaplume napbl ¢ A3wW-4po,
cTapLuMe napbl 6e3 gp3W-4p0 U MeNIKKe rotoBble ha3LWM).

B 3TOM nprmepe Mbl B OCHOBHOM MbITa/IMCb MHTEPNPETMPOBATL AEMCTBMA OMMOHEHTA,
YTOObI COCTaBUTb MpeACTaB/IEHME O €ro AManasoHe, OJHaKO A YTeHUA PYK He MeHee
BaXKHbl M Tenncbl. Kak Mbl yKe roBopuaM, 3Ta 061acTb BbIXOAMT 3a Mpeaesibl TEMbI
Halen KHWUrn. TeM He MeHee, MaTeMATMKa MOMKET CTaTb XOPOLMM MOZACMOPbEM MNpU
aHa/nM3e TEeN/ICOB; Mbl elle MoroBopvM 06 3TOM B KOHLE riaBbl. YTo e KacaeTcs
CcaMoM pasfiayM, TO Mbl 3aBepliMM ee aHa/iu3 B [nlaBe 8, rae noapobHo pasbepem
CUTYaLMIO Ha LIECTOM yamLe.

Koraa Mbl MpUMeHsieM CTpaTeruto 3KCnjyaTauum, HaleW raBHOM 3ajayen sBASeTCS
onpeaeneHue auanasoHa OMMOHEHTA M ero cTpaTermMu (MM COBOKYMHOCTM CTpaTerum),
MPOTMB KOTOPbIX Mbl 6yAeM MbiTaTbCA MAKCMMM3MPOBATb Halle MaTeMaTUyecKoe
OXuaaHue. B 3TOM rnaBe Mbl MOrOBOPU/IM O «YTEHWMM PYK» - KaK OKasasoCb, 3JeCb
MHOro€e 3aBMCMT OT HALLEro BUAEHUS KOHKPETHBIX JIMHWUIA, MO KOTOPbIM OMMOHEHT 6yaeT
pasbirpbiBaTb CBOU PYKM.

Yumaem cmpameauu

OyeHb BayKHas 4acTb CTpaTerMu 3KCrJjyaTaumu OMMOHEHTOB - MPaBWJIbHAasA OLEHKa
JMHUM, KOTOpble OHW 6yAyT Bbl6MpPaTb C Pas3/IMYHbIMM YaCTAMM CBOEro AuanasoHa.



YT0o6bl YNpoCTUTL cebe 3ajayy, Mbl MOXEM MPEeAnosoKMTb, 4YTO OMMOHEHT 6yaeT
MrpaTb CBOM PYKM Hamdydwum o6pasom. Torga Hawa cTpaterva  6yget
3KCMN/lyaTUpoBaTb CTPYKTYpYy €ro AuanasoHa. Hanpumep, Korga OMMOHEHT caenan
CEpPbe3Hyl OWMGKY Ha OJHOM M3 MPOLWJbIX Y/ML, 3SKCMJyaTauus CTPYKTYpbl €ro
AmanasoHa (KOTOpbIM Tenepb COAEPKMT GOJblUME M3bAHBI) 6YAET BECbMA NPUGbLIIbHBIM
3aHATUEM.

TakKe, Hall OMAAEMbIM BbIUIPbILL MOMKET YBEJIMUUTLCA, €C/IA OMMOHEHT MPOAOJIKMT
coBepllaTh OLWMBKM CO CBOMM [MaMNas’oHOM M Ha caeayllmx yavuax. B Hawem
PACMopPAXKEHMM YACTO OKaXKYTCA HECKOJ/IbKO MCTOYHMKOB MH(OPMALMK, NO KOTOPbIM Mbl
CMOXEM OLEHWUTb CTpaTermio, MCMoJib3yEMYH OMMOHEHTOM. JTOT NPOLIECC Mbl Byaem
Ha3blBaTb «YTEHUEM CTpaTErMU».

e Cbl2paHHble pa3zda4yu
Mbl MoCTOSHHO 6yJeM CTAHOBMTbCS CBMAETENAMM pa3fay, pasbirPpaHHbIX 3a
ctonioM. Takas MHdopMauma 6yAeT Ha CTO MPOLIEHTOB HAaAEKHOM, MOCKOJIbKY
OMMOHEHTbl CaMM TOKaXXYT CBOM KapTbl HAa BCKPbITUM. CbIrpaHHble pasaum
MOHO CYMTaTb CaMOM LEHHOM MOACKA3KOM O CTpaTermsx Apyrux WrpoKoB -
MHpOpPMaLMA, KOTOPYIO Mbl MOJIyYaeM M3 APYrMX MCTOYHMKOB, 4YacTO MOXKET
0Ka3aTbCA UCKaXKEHHOM.

e Cbi2paHHbie pasdayqu (woyoayH om onnoHeHma)
Cpean cCbirpaHHbIX HaMM pasfay Bblgensetcs ocobas KaTeropua - MHoraa
OMMOHEHTbI HAMEPEHHO MOKa3bIBalOT CBOM KapTbl. C TakoM MHGOpMAUMEN CTOUT
o6pallaTbCcs 0CTOPOXKHO. C OAHOM CTOPOHbI, Mbl Y3HAaEM PYKY Apyroro urpoka. C
APYron e, cam (akT TOro, Yto Mbl MOJYYMIM 3Ty MHGOPMauMa 6ecnniaTHo,
YMEHbILAET €€ LIeHHOCTb (BO3MOXKHO, OMMOHEHT XOTeN Hac 3anyTaTb). Ho ecsu
Mbl 6yJleM TulaTe/IbHO B3BeLUMBaTb MOJIYyYEHHbIE CBEAEHMA, TO CMOMEM MX
MCMNONb30BaTb 6€3 KaKMX-/IM60 OnaceHmM.

e KocseHHble pakmopsbl
KpoMe wWoyaayHOB Mbl MOXEM OTMevaTb ANA ce6A pas/IMuHble TeHIeHUUM
OMMOHEHTOB, JaXe B pa3jadax, KOTopble He JOoW/M [0 BCKpbiTUA. Takas
MHbOPMaLUS NPUroAMTCA KAk MPU YTEHUM PYK, TaK M NPU UYTEHUU CTpaTEruUM.
OAHaKO 3JeCb TaKXe Ba)KHO MOMHMTb, YTO HaM HEO6XOAMMO COOTHECTM
TEeHAEHUMM C KOHKPETHBIMM MUNAMU PYK.

e Knaccugpukayus uzpokos
370, noxanym, Hambonee pacnpoCTPaHEHHbIM METOJ UYTEHMA CTpaTerni NpoTUB
OMMOHEHTOB, Ha KOTOPbIX Y HAaC Masio MHdopMaLum. OH TaKKe NpUMeHaeTca ANs
pe/lIKo BCTpevawlmxca cutyaumi. OaKTUYEeCKM, NpM TaKOM MOJXOAE Mbl
JOJIKHbl pa3buTb BCEX MIPOKOB Ha KaTeropum M cy6-kateropumm. Camble
M3BECTHblIE MX HWMX - JIy30BblM, TaMTOBbIM, MACCMBHbLIM, ArpeccuBHbIM. YacTo
BCTPEYaTCA M ApyrMe MoJenu Knaccudpukaumm. OAHAKO B OCHOBe Bcerja
NEXUT OAMH M TOT e NMPUHLMN - €C/IU Mbl MOXKEM TOYHO ONpeAe/IMTb CTPaTEruo
ANS KAKOM-TO TPynMbl UFPOKOB, a 3aTEM MPaBMJIbHO OTHECTM HALLErO OMMOHEHTa
K 3TOM rpynne, TO Mbl CMOYEM AieN1aTb NPaBAONOA06HbIE NPE/ANO/IOKEHUS O ero
JIMHUAX M IMana3oHax, JarKe ec/iM Mbl HUKOrja He Urpasiu C HUM Npexae.



B 310l rnaBe Mbl 6yaem 06CyK/JaTb B OCHOBHOM aJieKBaTHbIX MFPOKOB - MX CTpaTermu
HE MOryT ObiTb JIEFKO 3KCMJyaTMPOBaHbl, XOTA OHM M COBEpLUAOT 3HaYMTesIbHOe
KOJIMYECTBO OLMOOK. B KOHLE Mbl HEMHOrO MOrOBOPMM O HECKOJIbKMX KaTeropusx
CNabblX UrPOKOB, YbM CTpaTErMM ropasao 60siee NPUMUTUBHBDI.

XoTA y Hac B pacrnops’KeHMM OKasblBalTCA BCE MEPEYUC/IEHHBIE BbILIE WCTOYHWUKM
MHpOPMaLUKM, BaXKHO MOHATb Mpeesibl CBOMX BO3MOMKHOCTEM MO UYTEHMIO CTpaTermi
OMMOHEHTOB. Ha Hall B3rnsji, MHOTME MIPOKM, OCOBEHHO Te, KTO HEMJIOXO CNpPaB/sOTCS
CO CO60pPOM M aHa/M30M TaKMX CBEJEHMM, 3a4acTylo MepeoLeHMBAOT CTeneHb
YBEPEHHOCTU, C KOTOPOM OHWM MOrYT TFOBOPUTb O YbeW-TO cTpaTerMu. Jaxe nocne
HECKOJ/IbKMX COTEH pasZiay Mbl MOJIy4aeM He TaK YK MHOro JOCTOBEPHOM WMHbOpMaLMM
0 CTpaTermu OnMnoHEHTOB.

MpeactaBbTe cebe 1.000 pasgay B AMMMTHbIM Xongem (npumepHo 30 4acoB wrpbl B
Ka3snHO, MM Mapa 4acoB B OHJIaMHe). Ha nepBbiM B3rnsj, 370 HenJoxas Bbl6OPKa,
KOTOpas MOXET MHOroe ckasaTb O Yben-To urpe. OAHAKO CpeHUM OMMOHEHT AoBeaeT
[0 LWoyJayHa BCero OKOJ0 CTa pyK, M BCe€ OHU OyayT HepaBHbIM 06pa3om
pacnpeeneHbl MeXay AeBATb0 MO3UUMAMM 3a CTOJIOM (6Onblue BCEro LoyAayHoB
6yaeT Ha 6atToHe M 6GnaMHAax). bonee Toro, 3TM pasgaun 6yayT CbirpaHbl Ha
Pa3/IMYHbIX TEKCTYpax (b/IONoB, NPOTUB PasHbIX JIOAEMN U T.M.

KocBeHHble hakTopbl 34eCh TakKe 6yAyT Mo 60/bliEN YaCTU 6eCronesHbl - Mbl CMOXEM
cobpaTtb 6onee-meHee AOCTOBEPHYH MHGOpMauMio TolbKO o npedone. Hanpumep,
Hall onnoHeHT cbirpan 121 pyky us UTG. Ecau B HaweM BblI6OpKe OH AenaeT pens ¢ 10%
PYK M3 3TOM no3uvumm, 10 95% pAoBepuTeNbHbIM MHTEpPBAZ CKaXKeT Ham, 4YTO B
peasibHOCTM OH MOXKET OTKpbIBaTb OT 4% A0 16% BCeX pyK, TO eCTb OT AMana3oHa {TT+,
AK, AQs} pgo {66+, AT+, KJ+, QJ, JT, T9}. [daxke ecnu Mbl yBUAMM, KakK ITOT WUIPOK
AeNaeT pems U3 paHHeM NO3MUMKM C NapoM CUJIbHbIX PYK, Mbl BCE PaBHO HE CMOXKEM
Cy3uTb ero npeanosaraembid auanasoH. Te ke QQ NpMCYTCTBYIOT B CaMbIX pasHbiX
KOH(Urypaumuax auanasoHos. bonee Toro, cmibHble pyku ropaszo vaiwe éyayTt Buaetb
WwoyAayH, Tak 4TO Ham OyZeT C/N0XKHO caenaTb BbiBOAbl O APYrMX 4acTaX AManasoHa
OMNMOHEeHTa.

TakMM 06pasom, Ham CTOMT HECKOJIbKO M3MEHMTb MOX0A - Mbl GyAEeM WMCMoJb30BaTb
WwoyAayHbl He ANA onpefeneHus KOHKPETHOM CTpaTerMu OMMOHEHTa B Pas/IMYHbIX
cuTyaumsax, a Ansa  NpaBWIbHOM  ero  Kaaccudukaumu  (C nocieayowmmu
NPeAno/IoKEHUSAMMU O Ero IMHUAX). Y 3TOro MeToAa eCTb CBOM HEOCTATKMU:

e UrpoKu peako NpUAEP’KMBAKOTCA OAHOM HEM3MEHHOM CTpaTerMm Ha KOPOTKMX
AMCTaHUMAX.  Mcnonb3oBaHME  KOHKPETHOM  pasfayuM  (woygayHa)  Ans
KnaccnduKaumm onnoHeHTa (hakKTMYEeCKM O3HayaeT, YTO 3Ta pasjada Ao/BKHa
XapaKTepu3oBaTb ero obuyt crtpatermio. OAHAKO Korja Mbl 3KCMyaTMpyem
OMMOHEHTa, HaM BaXXHO 3HaTb He ero obulyl0 CcTpaTermio, a Kak OH urpaet
MMEHHO npoTMB Hac. B cneaywwmx rnaBax Mbl MOrOBOPUM O KOHTP-



3KCNayaTalmMM, M Kak Yyepeaa NoACTPOEK YC/I0XKHAET KCM/yaTalmio ONMNOHEHTOB
M 3aCTaB/IAeT HAaC UCKaTb ApYyrue peLieHums.

e WrpoKM peako MNpUAEPIKMBAIOTCA OAHOM HEU3MEHHOM CTpaTerMmM Ha AJIMHHBIX
AMCTaHUMAX. OHU YMTAOT KHUIM, CMOTPAT BMAEO, 06LIATCA Mexay cobon. U3-
32 3TOr0 Ja)e Cambli [JOCTOBEPHbIM M TOYHbIM PUAC MOXKET OKa3aTbCH
6ecrnosie3HbIM YiKe Yepes napy Hegenb. Takme aKTopbl KaK ancTpuK Ha JIMMKUTE
BblLLE TAK}Ke MOryT NPMBECTM K 60/1ee yBEPEHHOM MIPe U HOBOM CTpaTermm.

e HaMm cnoxkHee npoBepsATb CBOM MPEANOIOKEHMA 06 Urpe OMnnoHeHTa. M3-3a Toro,
YTO pasHble CTpaTerMu MOryT AMKTOBaTb OAMHAKOBbIE JIMHMM C HEKOTOPbIMMU
PYKaMM, Mbl 3a4acTyld HE CMOXEM OLEHMTb JOCTOBEPHOCTb HalUMX J0OrajoK.
Bonee Toro, Mbl peako CMOXEM MNOATBEPAMTb KaKyl-TO TMMoTesy, KoTopas
NpeACKasbiBaeT OTKJIOHEHME OT CTAHAAPTHOrO po3birpbila. YT06bI  3TO
MPOM30LLO, Y HAC JOMKEH 6blTb PUAC, YTO OMMOHEHTbI ONpeAeNEHHOro TUna
UrpaloT KaKMe-TO PYKM MHAye; TorJa Yy OMMOHEHTa A0JIKHA OKa3aTbCA MMEHHO
TaKasa pyKa; U Mbl JOJIXKHbI YBUAETb LWOYAAYH (MM NOJYYMTb MHGOPMALMIO O €ro
pyKe NtoObIM APYrMM COCOOOM).

YenoBeYyeCcKkuit Mo3r BMPTYO3HO onpeaenseT noc/ieAoBaTe/lbHOCTM, MHOMAA AaXKe TaM,
rae ux Het. MHorue uccrefoBaHWs B 06/1aCTU MCUXONOTMM NOATBEPAMIIM, YTO JHOAM
4acTo HAXoAAT 3aKOHOMEPHOCTM B NMPeACTaB/IEHHbIX AaHHbIX, AaXe Korga 3T JaHHble
OblIM  CreHEepupoBaHbl  C/lyyalHbiIM  06pa3oM (M HMKAKOM  3aKOHOMEPHOCTM
CylecTBoBaTb He MorJio). Moyemy Ham cneayeT 3aaymaTbcA 06 3ToM? DaKTMYECKU 3TO
3HAQYMUT, YTO Mbl JOJIXKHbI NMOCTOAHHO MCKATb HOBYO MHMOPMaLMIO ANA NOATBEPKAEHUS
MM OMPOBEPXKEHMA Pas3/IMYHbIX UMNoTe3, YTo6bl He MonacTb B JIOBYLLKY,
PacCTaB/IEHHY Hallel CO6CTBEHHOM rosioBoM. OfHAKO KaK Mbl yxKe MoKasasiM Bbile,
Mbl peKO CMOXXeM MNoYYnUTb Heo6XxoaMMble aKTbl.

TakKe, HaM He CTOMT CMEeWMTb C BbIBOJAMM O KaKOW-TO CTPaTermMum, €Cc/iv y Hac HeT Ha
TO CYLECTBEHHbIX OCHOBaHMM. Hanpumep, npeacTaBbTe cebe 4enoBeKa, KOTOPbIM
CKMAbIBAN CBOM KapTbl HECKOJIbKO pa3 noApsa, a 3aTem cAeslan OyneH-pers M Ha
BCKPbITUM MOKa3an AA. HeKkoTopble MIpOKM CKaxKyT, 4YTO TOJIbKO Yyb6eauMimcb B
TaMTOBOCTM CBOEro onnoHeHTa. OfHako cam aKT TOro, 4TO B 3TOM pasjadve OH
pasbirpan AA, OTHIOAb HE 3HAYMT, YTO OH MrpaeT Masio PyK - MOKa Mbl TOJIbKO 3HAEM,
yTo eMmy pasganM napy Ty30B. M ecTecTBeHHO, s0bas ajekBaTHasA cCTparterms
npeanonaraet urpy ¢ AA Ha npednone. C agpyrom CTOpOHbI, Yepesa $hosigoB, KOTOPYHO
Mbl HabAAaNM [0 3TOro, AEUCTBUTE/IBHO MOXKET CAYKMTb [OKa3aTe/bCTBOM TOr0, YTO
3TOT OMMOHEHT UrpaeT TaMToBO.

BO3MOKHO, HaluM pacCyAeHMA HaBe/M BaC Ha MbIC/Ib, YTO Mbl KpalHe HeraTMBHO
OTHOCMMCSA K YTEHMIO CTpaTermi OMnMnoHEHTOB. He TO YTO6bl Mbl CYMTAEM 3TOT NpoLecc
6ecrnonesHbiM. CKopee Mbl AyMaeMm, YTO CKYMOCTb M HEeAOCTOBEPHOCTb MMEoLLEMCA
MHMOPMALMKM Ha YAMBIIEHME CUJIbHO PacXoAATCA C MHEHMEM MHOTMX JIAEN O TOM, YTO
OHM MOTYT TOYHO OLEHMTb CTPATErMi0 CBOMX OMMOHEHTOB BCEro 4Yepes napy 4acos
urpbl. B peanbHOCTM e aHanM3 cCcTpaTerui ApyrnMx MIrpoKOB Ha OCHOBaHMM
OrpaHUYEHHOro Habopa JaHHbIX YacTO MOPOXKAAET JIOXKHOE YYBCTBO YBEPEHHOCTM B



CBOMX puUacCax; B TO BpeMA KaK BCe JeTa/u, HeO6XOﬂMMbIe AanA yCHELUHOﬁ
SKCnayaTtaunm onnoHeHTa, yCKOJ/1b3akoT OT HacC.

HYumaem messcobi

MHOrMe UrpoKM CKIOHHbI MEPEOLEHMBATL HE TOJIbKO CBOK CMOCOGHOCTb YMTaTb PYKM,
HO TaKXXe M 3ameyvaTb (M3MYECKME TeNNCbl. YacTo 3TO NPoOMCXOAMT M3-3a TOro, 4TO
Hawa naMATb paboTaeT M3bMpaTesibHO, TaK YTO Mbl BCErga OT/IMMHO MOMHMM, KaK
MPOYUTANIM «AYLLIY> OMMOHEHTA, OJHAKO MOCTOAHHO 3a6blBAa€M C/lyyYaMu, Korja LoyAayH
HaC CTaBMA B TYNuK. [laBaMTe NMOCMOTPMM, KaK XOPOLLO Balla MHTYMUMA CNPaBAAETCA C
onpefieNIeHUEM LIEHHOCTM MONyYeHHOM WHdbopmMaumu. NpeacTaBbTe, YTO Bbl BOT-BOT
yBUAMTE LIOYJAyH B pa3jadve, rae Bbl He y4acTByeTe. [locTapalTech yraaTb PyKM
060nx UrpoKoB. MonpobyirTe AenaTb TaK B KaXA0M pasjaye B TeYeHMe OAHOM CeCCUM -
Bbl YAMBUTECb, KaK PEAKO BaM YJaeTcA YrajblBaTb PYKY OMMOHEHTOB, M KaK 4acTo
BalLM PUACHI HU Ha YTO He roAATcs.

YTo Ke KacaeTcs Te/ICOB, TO TaKas JOMNOJIHUTE/IbHAas MHdOopMaumMs 3a4acTyto
npuxoaMTCa BecbMa KcTatM. OJHAaKO M 3/eCb Mbl CTAJIKMBAETCA C HEKOTOPbIMM
C/IOXKHOCTAMM (Hanogobue TexX, YTO Mbl y:Ke HEeOAHOKPATHO onucbiBanu). Hanpumep,
o6s3aTe/IbHOe YC/I0BME JOCTOBEPHOCTM - HaM HYXHO HECKOJIbKO pa3 yBUAETb LIOYAayH,
4yTO6bl MOATBEPAMTL KAKOM-TO TENIC, MPU ITOM OMMOHEHT JOJ/IKEH MOCTOSHHO
JNEMOHCTPUPOBATb ero [Tennc] c onpeaeneHHoM pyKoM. Ho onAaTb ke, eciM Ham
y[acTca 3To caenaTb, To TaKas MHbopmMauus 6yaeT NoMCTMHE GecleHHOM. MHoraa Mbl
MOYXEM 3KCTpano/IMpoBaThb TeJIIC Ha Lenyto rpynny UrpoKoB, M MO YMOIYaHMIO CYMTATb,
YTO HEMU3BECTHbIM HaM OMMOHEHT, MOoANajalLWMM NoJ 3aJaHHY0 KaTeropuio, cKkopee
BCEro, NMOKaXKeT 3TOT TEJI/IC B NMOXOXKEMN CUTYaLMM.

bonee Toro, Mbl MOXXeM JaTb KOJIMYECTBEHHYIO OLEHKY Tenncam. PakTUYeCKH, YTeHue
(bU3MYECKMX TENNCOB OYEHb MOXOXKE HAa MOMCK 6GONIE3HEM (MOXOXKYK 3aJayvy Mbl
paccmaTpuBasiM B Npeaplaylwen Yactu), To ecTb noaumHaeTca banMecoBcKoM noruke.
Mbl HabnogaeM onpeaeneHHoe cob6biTME, a 3aTeM MbITAEMCS HAaMTU MEPBOMPUYUMHY.
MpocTyaa Bbi3biBaeT HACMOPK M 60/1b B ropsie. bonesHb LLlapko BegeT K napanunyy. Mol
aHa/IM3MpyeM CMMMTOMbI M MbITaEMCA yragatb 3aboseBaHWe UX Bbi3BaBllee. B Tom xe
KNOYEe Mbl MOXKEM MPOBECTU Mapasiesib MEXAY TeNNCaMMU U CUAOM pPyKWU. OMMOHEHT
MOKET AEMCTBOBaTb BbICTPEE 06bIYHOIrO, €C/IM €My HPaBUTCA €ro pyKa, MM XKe OH No
NpUBbIYKE 3aJepXKMBaeT AbiXxaHue, Korga 6nedyet v T.0.

34ecb Ham NoTpebyeTcs MOMEHATb MECTaMM HECKOJIbKO 3/IEMEHTOB ypaBHeHUs baneca
n onpegennTb OpMy anpuOpHOro pacnpeaeneHmsa (Mau, npowle roBops, CUNY pPyKu),
YTOGbI NMPaBUIbHO MHTEPNPETUPOBaTb HOBYIO MHMOPMaLMIO (Tennc). MauneHTbl C pakom
4acTo KaNylTCA HA YTOMISEMOCTb, OAHAKO Bpay HMKOrAa He MocTaBMT TaKoM AMarHos
TONbKO Ha OCHOBaHWMW 3Toro cumntoMa. OH gaxke M He noAymMaeT BKJOYaTb paK B
CNUCOK BEPOSTHbIX 6OSIE3HEM, MOCKO/IbKY NMPUYMHOM YCTaZIoCTM MOXKET OKasaTbCA YTO
YyroZiHo.



MpeanonoXum, 4to A - HeKoe cobbiTue (Hanpumep, «y MeHa 6ned»), a T - HEKUM
TENNIC, KOTOPbIM Mbl TONbKO YTO YBWUAENM. Mbl AOJIKHbI HanTM p(A|T), TO ecTb
BEPOATHOCTb TOr0, YTO A ABNSETCS BEPHbIM, €CM NposiBaseTca 7. M3 Teopembl baeca
Mbl 3HaeM (cdopmyna 3.1):

_p(ANT)
pTIA) ==

Takxe un3 popmyabl 1.5:

p(A NnT) =p(@)p(A|T)

3HaumnT:
_ (p(@p(A|T)
pUM)_< p(A) )

p(AIT) =p(AnT)/p(T)

Mbl Takxe 3Haem, 4To p(A|T) =p(ANT) +p (A+T). To ecTb BEPOATHOCTb TOFO, HTO
T cnyuuTcs, paBHa BEPOATHOCTM COBMECTHOrO HACTYMNJIEHUS COBbITUM A U T, nJtocC
BEPOATHOCTb HaCTyNAeHMA T, HO He A.

O6paTnTe BHUMaHME, BTOPYH YacTb 3TOM (OPMy/ibl, MOCKOJIbKY OHa MOKa3blBaeT
BEPOATHOCTb JIOXXHO20 messicd. VIHbIMKM C/JI0BaMM, 3TO LIAHC TOrO, YTO Mbl YBUAUM
KaKoM-TO Te/IC, HO MpU 3TOM Yy OMMOHEHTA OKAXKETCA, CKaXKeM, He 6ied, a CMabHas
pyka. CNOXHO nepeoueHUTb LEHHOCTb TEe/JICOB, KOTOpble peaKO OKa3blBaloTcA
JIOXXHbIMU, MOCKOJIbKY ANA HUX BEPOATHOCTb A npu T ctpemntca K 100%. lMprmepom
TaKoro Tessca 6yfeT cuTyaumsi, Korga KakoM-TO MIpOK OTBOPAYMBAETCA OT CToJia M
ybupaeT naloHb CO CBOMX KapT. JTO MOYTM BCerja o3HavaeTt Cnabyto pyKy, MOCKOJIbKY
Hall OMMOHEHT BpAA /i1 Obl Tak NOCTYNMA, 6yAb Yy HEro Ty3bl.

B TakoM e K/l4e MOXHO OOBACHUTb M PaCcNpOCTPAHEHHYHO OLWMOKY MpU YTEHWU
TENNCoB. MHorga Mbl Gyem npunucbiBaTb HEKOE OrnpefesieHHOe 3HaYyeHue Tenncy, y
KOTOPOr0O B PeasibHOCTU OKa3blBAaeTCA COBEPLUEHHO MPOTUBOMOJIONKHBIA  CMbIC/I.
Hanpumep, cyliectByeT HECKO/IbBKO MHEHMM O TOM, MOYEMY MIPOKM ObICTPO ABMratoT
CBOM (PULLIKKU B ONIN-UH. KTO-TO CKaxKeT, YTO 06bI4HO TaK AenlaeT cnabas pyka, KoTopas
X04YeT KaszaTbCA cuibHee. C ApYyroM CTOPOHbI, 3TO MOXET 6biTb M CMJIbHAasA PYKa,
KOTOPOWM HEe TepnuTCA MOCTaBUTb B 6aHK 6oJiblue AeHer. MOXHO MpUBECTM Xopolume
apryMeHTbl ANsl KaXKAoM M3 TOYEK 3pEHMs, HO BaXKHO MOHWMMATb ApYroe: Aaxe ec/u
3TOT TeN/IC MNOATBEPAMNCA, €ro LEHHOCTb 6yAeT He OYeHb BbICOKOM, MOCKOJIbKY
3HaueHMe p (A+7T) 6yAeT HacTONbKO GOMblUMM (M3-3a HeOnpeAeNneHHOCTH), YTO
noJsly4eHHas B pe3y/ibTaTe YC/I0BHasA BEPOATHOCTb HUKOraa He byaet 6am3ka K 1 mam 0.

OaHako 3ajgauva, KOTOpaA cemyac CTomT nepej HaMu, ropasao CJ/ioXHee. Mbl XOTUM



HaMTM BEPOATHOCTb HEKOEro cobbiTMA A, Koraa y Hac eCcTb MHGOPMaLMA O HECKOJIbKUX
Tenncax 7,, HEKOTOpPOE KOJIMYEeCTBO LIOyJayHOB A, HEKOTOPOe KO/IMYECTBO pYK 6e3
BCKPbITMA, a TaKxKe Tennc 7, KOTOpbiM Mbl yBUAE/M B caMoM pasgadve. Kak Bbl yxke,
HaBepHOe, MOHAMM, Y Hac fBHO He xBaTaeT JaHHbiX. C ApYyroM CTOPOHbI, HEKOTOpbIE
MIFPOKM M3HAYa/IbHO Jiydlle CrpaB/ATCA C OLEHKOM YC/IOBHbIX BEPOSTHOCTEM
(6narogapsa CcBoeMy 00pasy MbIWIEHUA WM BPOXKAEHHbIM OCOGEHHOCTSM), M,
BEPOATHO, MMEHHO 3TOT (DaKT 3acTaB/IieT HaC roOBOPUTb O TOM, YTO OHM «XOpPOLUO
YMTaT> CBOMX OMMOHEHTOB.

Tenepb Jante nepenaem K 6osiee JIETKOM TEME - MIpoKaM C  OYEBUAHbIMMU
cTpatermsamu. Kak npaBm/o, OHU MrpatoT MJIoXo, a C60p A0CTOBEPHOM MH(OPMALMK 06
MX CTpaTernax He 3aMMET M nosydaca. K 3ToM rpynne oTHocATCs:

e MaHbAKU - Mbl UCNOIb3yeM 3TOT TEPMMH ANA OYEHb J1y30BbIX M arpeCcCUBHbBIX
MIPOKOB, CTapatoLMXCA NPOABUTb 3TU KayecTBa BO BCEX CUTYyaUMAX, U NPU STOM
BbIOMPAIOLMX HE CaMble CUJIbHbIE PYKU AJ1A U 6€e3 TOro 6eCCMbICEHHbIX CTaBOK
M pensoB. CTOMT OTMETMTb, 4YTO YacTOo AEMCTBMTE/IbHO XOPOLIMX MIPOKOB
NPMHMMAIOT KaK pa3 3a MaHbSKOB (OCOGEHHO 3a KOPOTKMMM CTO/laMU UAWU B
OYeHb TAMTOBbIX Mrpax), MOCKO/IbKY OHM pa3birpblBalOT MHOro C/abblXx pyK B
OYeHb arpeccMBHOM MaHepe. JKChJyaTauus 3TOrO0 TMMa OMMOHEHTOB TpebyeT
npeAcTaBNeHUA O TOM, KakK OHW pearvpyroT Ha KOHTp-arpeccuio. Ecimv oHu
MPOCTO CAAIOTCA B OTBET Ha peMn3, TO Ham CneayeT ypaBHWMBaTb C CMJIbHbIMU
PyKaMM (BbITArMBas U3 HMX 61edbl) 1 NoBbiwaTb CO cnabbimMu. Ecnm ke B oTBeT
Ha arpeccuio OHM OTBEYAIOT elle 60/blUeM arpeccHen, To Ham NpUAETCA KAaaTb
XOPOLLEN PYKM, YTOGbI CAeNaTb pems U 3abpaTb BCE AEHBIM TAKOro MaHbsKa.

e Humbl - 04eHb TaMTOBblE M 3a4aCTyl MACCUBHbIE MIPOKM, KOTOPblE 3ax0AAT B
6aHK TOJIbKO C CUMIbHEMLWIMMM pyKamu. Mpu 3TOM, KaK NpaBu/o, MM He yaaeTcs
NONlYyYUTb MHOro B3/bl0. HUTbl peako 6nedyloT, npeanoyMTas AoXKAATbCA
oBeprnapy MaM ceT. DKChayaTMpoBaTb HWTOB JIEKO - HaM AOCTATOYMHO JIMLLb
3a6upaTtb MX 61aMHAbI U KpacTb 6aHKM Ha dionax, B KOTOPblE OHM HAaBEPHSIKA He
nonanu.

e KosnnuHz cmelweHbl - Ny30Bble WM MACCUMBHbIE OMMOHEHTbI, HMKOrga He
cbpacbliBalOT CBOM PYKM, €CM B HUX €CTb napa uaun nwboe apo. Takxke Kak u
HUTbl, OHX HE YMEIT U3BJIEKaTb B3/IbI0 CO CBOMMU CUJIbHBIMM KOMOMHALUMAMM.
Ana Toro, 4to6bl 3KCNAyaTUPOBATb KOJUIMHI CTEMWEHA Mbl AOKHbI AenaTtb
CTABKM Ha B3/IbI0 CO CpeAHMMM pyKamMM (KOTopble BCe paBHO GyayT Bnepeau ero
AvanasoHa 41 Konna).

MpuyMHa, MO KOTOPOM 3TM CTpaTErMM TaK JIErKo 3amMeTUTb M KaacCUbMUMpPOBATb,
3aK/l04aeTCa B MCTOYHMKAX MHbopmaumu. Torga Kak Mrpoku, Aenawlme peMs Ha
npednone B 8% cayyaeB MNPaKTUYECKM HEOT/IMYMMbI OT TeX, KTO OTKpbiBaeT 12%
ctaptepos nocsie 100 pasgay, MaHbAKOB € Mx 50% AnanasoHOM OBHapYXKMTb COBCEM He
TpyAHo. To ke camoe KacaeTcsi M UrpoKa, KOTOpbIM cAenan oamMH pens 3a CTO pPyK, a Ha
woyAayHe MoKasan Ty camylo napy Ty3oB. /JnA BCeX 3TMX CJ/lyYaeB Mbl MOXKEM
ncrnonb3oBaTb TeopeMy barieca. KOHEYHO Ke, pasHble UIpoKM 6yayT NpUAEPKMBATLCA



pasHbIX Bapuaumi 3TUX CTpaTeruni: HanpuMep, MaHbsSK MOXET Kak pPen3uTb BCE PYKM
noapsA Ha napy 61aMHAOB, Tak M CTaBMTb OJUI-UH Yepe3 pyKy. TaKMX OMMOHEHTOB He
CNIOXKHO 06bIrpaTb, OHAKO YEM MEHee arpeccuBHbIM ByAeT CTaHOBMTbCA MaHbSK, TEM
Nlyylle OH 6yAeT MrpaTb - COOTBETCTBEHHO, 3KCM/lyaTMpoBaTb ero 6yJeT CloxkHee, a
HaLl OXXMJAEMbIM BbIMIPbIL YMEHbLUMUTCA.

Bceraga cTouT npoaBnATb M3BECTHYIO [OJ10 OCTOPOXKHOCTM, Aesas BblBOAbl O C1abOCTH
Ballero onmnoHeHTa Ha OCHOBaHWK napbl pasgay. Bo-nepBbix, 3TOT MFPOK MO NOMNPOCTY
COBEPLMTb HEXAPAKTEPHbIM AN1A Ce6a NN0OXOM KON UK per3. B KOHLE KOHLI0B, BCE Mbl
Aenaem oWnbKu. Bo-BTOpbIX, OH MO NOMpaBMTb CBOK UIPy Mocsie ToM pasgayn. Takoe
4acTo BCTPeYaeTCA B OHJIaMH MOKepe, Korja Mbl 3anMCbiBa€M HOTC Ha OZAHOMO M3
OMMOHEHTOB, @ Yepe3 MecAl BCe HalM MOMbITKM 3SKCNAyaTMpoBaTb OOHapPYXEHHYIO
CNaboCTb OKa3blBalTCA TLWETHbIMK. B-TpeTbux, yBMAEHHAaA BamMM JIMHUA PO3birpbilla
MOXKeT OKa3aTbCA He TaKOoM MJIOXOM, Kak Bbl AymaeTe - valle BCEro HeAooLeHEHHOM
OKasblBaeTCcA JiysoBas M arpeccuBHas urpa. PyTMHHaa KnaccuduKkauma y30BO-
arpeccMBHbIX OMMOHEHTOB KaK CNabblX 4acTO MOXET CTOMTb HaM JeHer, a Takxe
NMpUMHECeT HeManoe pasoyvapoBaHMe - Be/b Y Hac He MosyvyaeTca obbirpaTb «KaKyl-TO
pbIOy>.

B cnabbix urpax CTOMT KOHUEHTPUMPOBATbCA Ha ONpeAeNeHuM W 3SKCyataumm
OMMOHEHTOB M3 BbIENEPEYMCIEHHbIX KaTeropmMmM - MX CTpaTerMum Jierye BCEro
NMpoYMuTaTbh, TaK YTO TaKOW MOAXOJ YBE/IMYMT Ball OXMIAEMbIM BbIMIpbIll 6GbiCTpee
Bcero. Ec/M e Bbl OKa3a/JMCb 3a CTOJIOM C HEMJIOXMMWM MIPOKaMM, Y KOTOPbIX HET
O4YEeBMAHbIX NMpPO6GENoB B CTpaTernu, TO, Ha Hall B3rAsj, JlydYlWMM pelleHuem 6yaeT
MOMCK C/laboCTel B BalleM CO6CTBEHHOM Urpe U NpeaoTBpaLleHMe BO3MOXKHOCTEN ANiA
3KCnJyaTaumm Co CTOPOHbI OMMOHEHTOB.



Hy»xHo 3anoMHUMb

e Y106bl MaKCMMM3MpOBaTb CBOE OXMAAHWME OT 3KCMJyaTauMu OMMOHEHTA, Ham
HY’HO COCTaBUTb A/l HEFO AOCTOBEPHbIM AMAna3oH PyK, a TaKXKe onpeaenmTb
CTpaTermMum, KoTopble OH MPUMEHSET NPU PO3bIrpbile Pas/IMYHbIX YacTen 3TOro
AmanasoHa.

e LloyaayHbl sBAalTCA Haubonee LEHHbIM MPAMbIM MCTOYHMKOM CBEAEHMM O
AMarnasoHe M CTpaTeruu onmnoHeHTa.

e Mbl TakxKe MoxeM cobupaTb MHGPOPMALMIO M3 KOCBEHHbIX MCTOYHUKOB - Cloaa
OTHOCMTCS CTAaTUCTMKA Pas/IMYHbIX AEMCTBMM OMMOHEHTA (AaXe €C/IM Mbl He
BUAEM oyaayH).

e YTeHue Tenncom no cytm noauMHsaeTca barMecoBCKOM SIOMMKe - LLEHHOCTb Tessica
3aBMCUT OT YacCTOTbl €ro MpoABJAEHMA M HaAeKHOCTU. OAHAKO BEPOATHOCTb
NOXKHOrO TeJ1/ICa MOXKET CYLLECTBEHHO CHU3UTb NOJIE3HOCTb TAaKOM MH(OPMaLMM.

e CTpatermsa 3sKcnayatauMm MMeEeT Haubosibluee OXMAaHWMEe MpOTUB  C/labbixX
MIPOKOB.

e YteHue pyk nogpasymeBaeT aHa/M3 BCEW MMelLWeMcs MHdopMauum 06
OMMOHEHTE C MNOCNEeAYWLWMM COCTaB/IEHMEM JMana3oHa ero Haubosee
BEPOSTHbIX KOMOUHALMM.



naBa 6
MaMHMHI 1 Bbl: OHJITAWH NOKep

OHNaMH noKep AaBHO cTan MeKKOM AN MIrPOKOB C /06biIM GAHKPOJIZIOM U YPOBHEM
macTepctBa. B 3ToM rsaBe Mbl MOroBOPUM O HECKOJIbKMX OCOBEHHOCTSAX MIpbl B
MHTEPHETE, a TaKXXe PacCMOTPUM NpobsieMy c60pa U aHa/IM3a MHbOPMALUK.

Uzpas 8 oHnaliHe, Mbl nosly4aem uHol Ha6op OaHHbIX.

3T0 AOCTAaTOYHO OYEBUAHBIN (DAKT - B OT/IMYME OT TPAAMUMOHHBIX KasuMHO, 34€Cb Mbl He
MOXEeM HabnlaaTb HUKaKMX (U3MYECKUX TenncoB. BMecTo orpomMHOro KonmyecTsa
MOACKa30K 06 OMMOHEHTE, KOTOpble MOXHO MOYEpPrHYTb M3 €ro MaHep, OAeXKAabl M
AENCTBUM, UFPOKM B OHJIaMHE B GOJIbIUIMHCTBE C/ly4aeB BUAAT TOJIbKO Ha3BaHWE CTpaHbl
M GE3KU3HEHHDbIM aBaTap. KOHEYHO, TYT MOXHO MOCMOPUTbL - HAMPUMEP, KTO-TO JIOGUT
onupaTtbCA Ha TaMMMHI ApPYruX MrpokoB. OfHAKO HaAEXHOCTb TaKoOW WHGOpMaLMM,
MAMKO rOBOpSl, OCTaBAAeT »Kenatb Jydwero. [lpuunHa 3a4yMUYMBOCTM  Halero
OMMOHEHTa BMOJIHE MOXET KpbITbCA B 3a3BOHMBLUEM TesiedOHE WM OTKPLITOM OKHE
6pay3epa. EctecTBeHHO, 3TM (haKTOpPbl HE OKaXKyT HMKAKOro B/IMSHUSA HA €ro pelueHue
B pa3gadye. TakMm 06pa3oM, B OHNAMHE €AMHCTBEHHbIM AOCTOBEPHbIM MCTOYHMKOM
MHDOPMALIMM CTAHOBATCA AEMCTBMA OMMOHEHTOB, MOC/AEA0BATE/IbHOCTM MX CTaBOK,
YEeKOB M PeM30B - 3TO Ae/laeT 3KCMJlyaTaumio ONMOHEHTOB HECKOJIbKO 60J1ee C/I0XKHbIM
3aHATUEM.

C Apyrom CTOPOHbl, OHJIAMH MOKEP OTKPbIBAET YHMKa/IbHble BO3MOXKHOCTM ANs cbopa
MHdopMauun. TaK, Bbl MOXKETe MONYyYMTb MOJIHbIE MCTOPUM PYK (C LIOyJayHamu,
AENCTBMAMM Ha BCEX YAMUAX M T.M.) MOYTU ANA BCEX KPYMHbIX CaMTOB. J1106OM UrpoK,
KOTOpbIM rOTOB MOTPaTMTb BPEMS Ha pa3bop TaKMX pasfay, MOXKET B CpPaBHUTE/IbHO
KOPOTKME CPOKM CObpaTb OOLUMPHYHO 6a3y JaHHbIX 06 Urpe CBOMX OMMOHEHTOB.

Kpome TOro, AoCTYnHOCTb Mporpamm AsA c60pa M aHa/M3a pyK B KOPHE MOMEHs/a
MOAXOA MHOMMX MIpoOKOB K Mokepy. [lepea HUMM Gosblie He CToMT npobneMa
3aMOMMHaHMA pasfay M OLEHKM CTpaTermi no orpaHMYeHHbIM M Hepenpe3eHTaTMBHbIM
BbIGOPKAM - OHW MOTYT MPOCTO BOCMO/1b30BaTbCA MMIAHTCKMM OGBHEMOM OGBEKTUBHDBIX
AaHHbIX. KnaccuduKkaums onnoHEeHTOB Tenepb He 3aHMMaeT 60o/blie Napbl MUHYT, a
nokasaTe/iM Kosila Ha npedJione M YeK-peM3oB Ha TepHe (KaK UM MHorue apyrue)
JOCTYMHbI BO BCMJIbIBAKOLMX MEHIO.

OfHaKo He CTOMUT nosaraTb, YTO pa3 MHGOPMaLMI0 06 ONMOHEHTaxX TaK JIErKo MOJy4YMTb,
TO CaMas CNOXHaa YacTb aHa/aM3a yxe nosaau. HaobopoT - c60p NepBMYHBIX AAHHbIX
(TEHAEHUMM M pa3gad) B 6O/IbLUMHCTBE C/lyYaeB OKa3blBAaeTCA KaK pa3 CamoM JIErKoM
3agaven. [lpu aHanuse pJake 60O/bWOrO0 YMC/AA PYK Mbl YaCTO CTOJIKHEMCA C
HeJOoCTaTKOM MHGOpMauMM 06 MHTEpecCyllWmMX Hac CUTyauuax U HEeOOBEKTMBHOCTbIO
MMEIOLLEMCS BbIGOPKM (MomnaBliME B Hee pasgadv MOryT He oTpaxaTb MCTMHHOM
cTpaTtermm UrpoKa, Hanpumep 13-3a ero JayHCBUHra).



K npumepy, Bbl 3aZa/MCb LE€/Iblo ONpeae/IMTb BUHPENUT AN KOHKPETHOrO OMMOHEHTA,
Ha KoToporo y Bac ectb 10000 pasgay. HacKO/NbKO TOYHO Bbl CMOXETe ornpeaesimTb
MCTMHHbIM BMHPEMT Ha OCHOBaHWWM BbIGOpOYHOro cpeaHero? /JlaBamMTe Ha Bpems
3abyaem npo baecoBcKy MHTEpPRpeTaLMIio 3TOM 3aa4M M NPEANno/IOoKUM, YTO UMEEM
JIEN0 C «HYNEBbIM» MIPOKOM (€ro BMHPEMT paBEH Hy/0), a AUCNEPCUSA B BblGOpKe
cocTaBnseT 4 BB? 3a pasgauy. Toraa 95% AOBEpPUTENbHBIN MHTEPBaN ANA €ro BUHpENTa
6yaeTt uMeTb caeaytowme rpaHmubl: ot -0.02 BB go +0.02 BB 3a pasagady. OgHako ecam
Bbl CWJ/IbHbIM pErynsp, TO 3TO HABEPHAKA 3aHWMKEHHas OLEHKa BMHpeWTa. MHbIMM
CNoBaMM, Yy BaC HeT uMHMOpMauuM O pasgayvax, KOTopble 3TOT OMMOHEHT Cbirpan 3a
APYrMMM CTOJTAaMM, M €ro BUHPEMT MPOTMB BCErO MOJIA Ha pacCMaTPUBAEMOM JIMMUTE
BMOJIHE MOYKET OKA3aTbCs BbIlIE, YEM €ro BUHPEMT B BaLLMX Urpax.

3TO 0YeHb BaKHbIM AaCMEKT TaK Ha3blBAEMOro JaTa-MalHUHIra B NMokepe (To ecTb cbopa
pa3gad BalUuMX OMMOHEHTOB): 3a4acmylo eQUHCMBEHHbIU U2pOK, HaA KOmMOopo20 y 8adc
Morkem 6bimb 06BEeKMuUBHAA B8bIGOPKA 3MO B8bl caMmu. HeKkoTopble CaMTbl MbITalOTCA
3aHMMaTbCA C60POM UCTOPUM PYK 3a BCEMM CTOJIAMU M ANS BCEX UIPOKOB, OHAKO 3TO
He NpMBETCTBYETCA MOKEPHbIMM KOMHaTamu. Kpome Toro, MHorne pasgavuM Bce paBHO
TEepATCA (XOTA eCc/lM NoAoGHble «MOTEpU» HOCAT C/yvYamHbIM XapakTep, TO Ha
06BEKTUBHOCTb BbIGOPKU OHU HE BAMAIOT).

Kntoy K «npaBUAbHOMY» MCMOJIb30BaHMIO MaMHWHIa NEXMT B MOMCKE MOME3HbIX M
06BEKTUBHBIX MOKa3aTenen, KOTOpble MOryT MPUroAUTbLCA MpU MPUHATMM PELUEHUM.
CaMoe C/IoKHOe 3/leCb - KaK pa3 HamMTu Takue nokasatenn. Bosbmem VPIP (voluntarily
put $ in pot) - 3Ta cTaTMCTMKA NOKa3blBaeT, KaK YaCTO MIpoOK BKJaAblBas AEHbIU B
6aHK. M xoTa 3Ta umdpa MoXKeT JaTb Ham MOACKAa3Ky O CTUEe MUrpbl OMNMOHEHTa
(Ny30BbIM MM TaMTOBbIM), B PEaNbHOCTU OHAa HAxXOAMTCA MOA BAMAHUMEM OrPOMHOMO
MHOXeCTBA KOCBEHHbIX (hpakTopoB. TakK, HampuMmep, Y O4HOro M3 aBTOPOB 3TOM KHMIU
nocne 15000 cobirpaHHbix pyk VPIP aepxanca Bbiwe 50%, ofHaKo eAMHCTBEHHOM
MPUYMHOM CTOJIb JTIY30BOW CTATUCTUKM BbIIM X3AC-an U TpU-MaKC CTosbl. O4eBUAHO, YTO
3a MOJIHbIM CTOJIOM TaKas Mrpa npueena 6bl K HacToALen KaTtacTpode.

B To ke Bpemsa M3-3a HEO6XOAMMOCTM NMPUHMMATL PELLEHUS B OHJIaMHE BCEro 3a napy
MMUHYT, B OOJIbLUIMHCTBE CJlyYaeB Mbl HE CMOXEM NpaBW/IbHO OLEHUTb MoA06HbIe
aHomanmu. Kpome TOro, Mbl MOCTOSHHO 6yAeM CTa/IKMBAaTbCA C MPOGJEMOM
HECPaBHMMOCTU MOKa3aTesieM M3 Bbl6OPOK Ppa3HOro pasmepa. MHbIMM cloBamM, 5
per3oB M3 20 cbirpaHHbIX paszay OTHIOAb He ToxAaecTBeHHbl 500 persam 3a 2000 pyk.
[axe korga Mbl UMeeM eno ¢ 60/1bLMMK BbIGOPKaMK, Mbl BCE PaBHO [OJIXKHbI AenaTtb
CKMAKY Ha NO3MUMIO MIPOKa, a TaKXe Ha BO3MOXKHOE CMeLUeHWe CTaTUCTMKU M3 pasHbIX
Urp (Hanpumep, KOPOTKMUX M MOJIHbIX CTON0B) U T.M.

Ho 60/blue BCero TpyaHOCTEM HAC KAET Ha 3Tane aHa/M3a cTpaTerMu Aaa oTAe/bHbIX
ynuy. OYeHb CNOXKHO NpeAcTaBUTb ce6e aNrOpUTM, KOTOPbIM 6bl YCMELWHO CrpaBas/ca
C onpeaeneHuemM MNpUMEHMMOCTM pasgay M3 MaMHMHIA ANF aHa/M3a TONIbKO 4TO
BO3HMKILLEN CMUTyaUMM (HanpuMep, No C/eyolmMM NoKasaTensimM: KOJIMYEeCTBO UIPOKOB,
pasmep 6aHKa, XoA pasZayv M T.n.). AN HarnAAHOCTU MOCMOTPUM Ha CTATUCTHKY «%



CTAaBOK Ha TepHe» - HaBepHoe, TpyAHO 6yaeT npuAaymaTb 6osiee 6eCCMbIC/IEHHYIHO
UMdpY, MOCKONbKY 3[€Cb HE YYMTHIBAETCA KOHTEKCT pasfjayu: Cu/la AManasoHoB,
AENCTBUA MIPOKOB, AMHAMMKA. o cyTM, 3TOT MNOKasaTesb ClefyeT WMCMoJib30BaTb
TO/IbKO B 3KCTPEMasIbHbIX CUTyaUMsAX, Korga Mbl Urpaem NpoTmMB 6€3yMHOr0 MaHbsKa.
Ecnu e Mbl nonbiTaeMcs OTbICKaTb pefieBaHTHblE PYKM, TO MOYTM HaBEpPHSKa
noJlydeHHas Bbl6OpKa MO 3TOMY MapaMeTpy Cy3uTCS A0 HeNpueEMIEMbIX pPa3sMepoB U
CTaHEeT NOJIHOCTbIO 6ecnoie3HoM.

He aymaimTte, 4To TakMM 06pasom Mbl MbiTaeMca y6eauTb Bac B 6€CCMbIC/IEHHOCTU
aHa/M3a Yy)KMX pasfad. Ba)KHO TOJIbKO MOHSTb, YTO OJHA JIMWb CTaTUCTMKA peaKo
npuBeAET HacC K NPaBM/IbHOMY PELUIEHUI0 B KOHKPETHOM CUTyaumu. Mbl BUAENM HEMAO
UrPOKOB, KOTOPble MCKPEHHE CYMTA/IM, YTO KaK TOJIbKO Y HMX Ha PpyKax OKaXKeTcs
MaMHMHI Ha UX JIMMUT, UM HE COCTaBMT TpyZa AOCKOHA/IbHO M3Y4MTb BCEX OMMOHEHTOB
M COCTaBUTb KenesHble puAacbl. Ha Haw B3rnsa, 370 A0CTATOMHO  60/bLioe
3a6/1y}K/AEHUE - TaKOM MNOJAX0J PeAKO [AacT BaM CYLIECTBEHHOE MPEeMMYLLECTBO Haj
MOJIEM.

Mbl e cumTaeM, YTO rnaBHas LEHHOCTb MCTOPMM pa3jgay 3aK/l4aeTCs B BO3MOXKHOCTH
aHa/M3a Co6CTBEHHOM Mrpbl. B 3ToM cilydae, Halwa Bbi6opKa 6yaeT Haubosiee NoaHOM U
06bEKTMBHOM, NOC OHA BYyAEeT BK/YaTb B ce65 MHbOPMaLMio 060 BCEX LLIOYyAAyHaAX M
CTapTOBbIX pyKax. Ecnu Bbl ewe He nonb3yeTecb MporpammamMm, KOTopble MO3BOJAIT
cobupaTb TakMe AaHHble, TO Mbl HACTOATE/IbHO PEKOMEHAYEM BOCMO/IHUTL 3TOT npoben
npAMo cenyac.

MeToanyHbIM aHa/M3 COBCTBEHHbIX pasgady MHorAa Mo3BOJIMT BaM HaMTU OWMOGKM, O
KOTOpbIX Bbl M He MoAo3peBanu (Bbl €lle YAMBUTECH HEKOTOPbIM M3 CBOMX JIMHUM
pO3bIrpbilla), WMAM e JAydlle TMNOHATb MPUYMHbI AEMUCTBUM, KaK CBOMX, TaK M
OnnoHeHToB. Ha camoMm Jiene, pasHuLa MexXay TeM, KaK Bbl MrpaeTe 3a CTOJIOM M TEM,
KaK Bbl 6bl XOTE€/IM CbirpaTb, 3a4acTylo NPEBOCXOAMT CaMble CMEJIble OXMAAHUS.

OZIHO M3 NyYLUMX CBOMCTB OHJIaMH MoKepa (414 BbIMIPbIBAOWMX MIPOKOB) - TEMI UIPbl.
CNOXHO CMopuTb C TeM, YTO 3a BMPTYya/ibHbIMM CTOJIAMM Pasfayn pasbirpbiBalOTCA Ha
nopsAZOoK 6bicTpee. M 3TO UrpaeT Ham Ha pyKY, MOCKOJIbKY...

Ha noJsiydeHuUe cmamucmu4ecKku 3Ha4umou BbIGOpKU 8 OH/alHe yxoaum Bceeo
napa mMecayes, sMecmo Jiem, KakK 8 cjiy4dae C «>KusbiM» NOKEpPOM.

MpeacTaBbTe, YTO Mbl XOTMM ONPEAENUTb HaLl BUHPEUT C ToYHOCTb Ao 0.01 BB npu 95%
[0BEpUTE/IbHOM MHTEpPBale, KOraa Halla Avcrepcua paBHa 4 BB%/paspava’. Ucnonbsys
dopmyny 2.2, 6 = VV, Mbl MOXEM HaMTMU Halle CTaHAApTHOE OTK/IOHEHWe, © = 2
BB/pa3aaya. 3atemM c nomolbto popmMyibl 2.4 Mbl HAMAEM OTK/IOHEHWE A MCKOMOM
BbIGOPKKU oy = 0+/N, NonyumMm, 4to oy = 2v/N, Torga 2v/N = 0.005 mam N = 160000
pasgad (Heo6XoAMMO ANA NOyYEHUs TPEOGYEMOW BbIGOPKH).



Jlo nosBNEHWA OHNaMH TOKepa, 3TAJIOHOM CKOPOCTU WMIPbl B JIMMMUTHbIM MOKep
cumtanmcb 35 pyK B Yac. To ecTb AanAa toro, 4ytobbl HamMrpatb 3T 160000 pasgad, y
NpodeCcCcHUoHaNbHOro Urpoka (CKaxkem, oH NpoBoAMT 3a cTosiamm no 2000 Yacos B roa)
yWwno 6bl He MeHee ABYX JieT.

B oHNaMiHe MHOrue Urpoku MoryTt 6e3 Tpyaa CrnpaBAAaTbCA C YeTbipbMsA CToNaMMu. Ecam
3a O4HMM cTosIoM cgatoTca 90 pasgay B vac (3a 4veTblpbmA - 360), TO NpM TakKOM ke
rpadpmke B 2000 4yacoB B rog Haw npodgeccmoHan obl OTbirpan 3Ty AUCTAHLUMIO BCEro 3a
Tpu Mecsaua. KTo-To MOXEeT CKasaTb, YTO €C/IM BUHPEMT 3TOr0 UrpoKa He M3MEHMTCS,
TO B OHJIaMHE OH MOXKET BbIMIrpaTb NOYTM B AeCATb pa3 6o/blie. OAHAKO 3TO HE COBCEM
TaK.

OnnoHeHMbI 8 OH/1AUH NOKepe KAK NnpasuJio Cu/ibHee, YeM U2pOKU 8 KA3UHO.
JTOMY CNOCOGCTBYIOT HECKOJ/IbKO (PaKTOPOB:

e /lns TOro, YTO6bl B MOKEPHOM 3KOHOMMKE MOF/IM CYLLECTBOBaTb BbIMIPbIBAKOLLME
perynspbl U peuK, TpebyeTcA MHOM0 MMHYCOBbIX MrpokoB. Kak npasuno, y
NOCNeAHUX CyLIeCTByeT HeKas TOYKa KMMEHWSA, NOC/ie KOTOPOM OHM 6pocaroT
urpy. B KasuMHO npourpbiBalowmMe MrpokKM MOryT MPOBECTM HEMasIo YacoB 3a
CTONlaMM, MpeXae YemM pelat, YTo C HuX XBaTUT. OAHaAKO B OH/aMHE (M3-3a
BO3POCLLEN CKOPOCTU UFPbl) OHM JOCTMIaloT 3TOro Npejena ropaszo ooicTpee.

e YT1O6bl Npourpatb MHOrO AEHEr Ha BbICOKMX JIMMUTAX B OHNAMHE, HYXKHO
M3pAAHO MOCTapaTbCA (B TOM 4YMCJ/Ie U B MCUXONIOTMYECKOM NJiaHe). Bo-nepsbix,
BamM MOTpebyeTcA BHyLMTE/NbHaA CyMMa JeHer, KOTOPYH HY)XHO KakKMM-TO
06pa3oM 3aBeCTM B MOKEPHYID KOMHATy, a Moc/jie Mpourpbilia NoOBTOPUTbL BECb
Mpouecc C camMoro Havasna. Bo-BTOpbIX, B OH/MaMHe ropasao npole oTAaBaTtb
ce6e oTyYeT O MPOUrpaHHbIX CYMMax U ropasfio C/0XHee yTewartb cebs, Y4To «Bce
XOpOLLO>, MOCKOJIbKY Bbl BCerga éyaeTe TOYHO 3HaTb, CKOJIbKO MPOUrpaau.

e JTM ABa (paKkToOpa OrpaHUYMBAIOT KOJIMYECTBO KPYMHOM «pblbbl» B OHJIAMH MOKepe
(MO CpaBHEHMIO C aHa/IOrMYHbIMM JIMMMTaMKU B Ka3nHo). Kpome Toro, gaxe
HEMHOr0 MPOMUIpbLIBAWME MIPOKM HEHAZO/IN0 33aJEPXKMBAOTCA B OHJIAMHE
(MOCKONIbKY 6O0Nbluee KONMYECTBO OTbIFpaHHbIX pasfjady BefeT K 60JblMM
NoTEepPAM), B OT/IMYME OT «KMBOMO» MOKepa, rAe OHM MOryT NpobbITb HA BbICOKUX
JIMMUTaX KaKoe-TO BpeMs.

e MWrpoku, 3aMHTEpPECOBaHHblE B NEPBYI oO4vepeab B CBOEM NpMOGbLIIM, Yalle
npegnoymTaloT Urpatb B MHTEPHETE, TaK KaK B MMOKepe AeHbru MpUXoAAaT C
AMCTaHUMEN. B KMBbIX e Mrpax He TaK 4acTO MOXKHO MOJlyYMTb BECOMOEe
NpeMMyLLEeCcTBO HaJ, ONMOHEHTaMM, a AUCNEPCHA 0ObIYHO Bbille B pasbl.

Kak pesynbTat, cpefiH1i CTO/1 B OHJIaMHe 6YAET CUIbHEE, YEM Er0 aHasIor B «KMBOM»
nokepe. Ho Ha 3TOM pas3/MuMA He 3aKaHYMBAIOTCA - OH/MAMH NOKep TpebyeT Apyroro
Ha6opa HaBbIKOB M CTaBMUT Nepej UrpoKaMu HECKOJIbKO MHble 3aauM.



Hy»xHo 3anoMHUMb

e OH/AlMH NOKep NpeanaraeT UrpoKam HECKOJIbKO MHOM HAabop AaHHbIX AN YTEHUA
PYK M cTpaTerni. Ha Mecto dum3nMyecKkmnx TeNNCOB NPUXOAUT aHA/IM3 CbirpaHHbIX
paszau.

e /Ins OUEHKM MUrpbl OMMOHEHTA B OHJIAMHE MOXHO MCMOJ/Ib30BaTb MAaMHMHI, OAHAKO
B 3TOM CJ/ly4ae Mbl YaCTO CTOJIKHEMCA C MPOG/IEMOM OrPaHUYEHHOCTU pasmepa
BbI6OpPOK. C ApYroi CTOPOHbI, Mbl MOXEM MCMOJ/Ib30BaTb COXPAHEHHbIE pa3Aayuu
Aans 3pdeKTMBHOro aHaM3a Halen CO6CTBEHHOM CTpaTermu.

e Wrpbl B OH/JIAMHE KaK MpPaBWJIO CJIOKHEE CBOMX aHa/IoroB B KasMHO M3-3a
GO/IblIEN CKOPOCTM M MCUMXOJIOTMYECKMX 6GapbepoB, KOTOpble 3ayacTyio
OTCYTCTBYIOT B «}KMBOM> MOKepe.

e EAMHCTBEHHbIM MIPOK, HAa KOTOPOro Yy BaC MOXET 6biTb 06BEKTUBHASA BbIGOPKA,
3TO Bbl CaMM.

e B oHNalMH nokepe noJsiyyeHWe CTAaTUCTMUYECKM 3HAYMMOM BbIGOPKM A1A BalleM
Urpbl 3aMMET BCEr0 HECKOJIbKO MEeCALEB.

e OH/IAMH MIrPOKM 3a4aCTYH0 OKa3blBalOTCA CM/IbHEE CBOMX «KOJIJIEM >, UIPAIOLLMX HA
CPaBHUMbIX JIMMUTAX B Ka3nHO.



naBa 7
Urpaem npasBmibHO, YacTb |: urpa ¢ OTKpbITbIMMU KapTamm

JKCnnyaTMpoBaHME OMMOHEHTA COCTOMT M3 ABYX LWaroB. [epBbid - YTEHWE pyK W
CTpaTermMM, Mbl yxe obcyxaanm 310 B naBe 5. BTopoM - npuHATME pelleHue Ha
OCHOBaHWM MHGOPMaLUM, COBPAHHOM Ha NEPBOM Lare. 34ecb BaM HEOGXOAMMO MPOCTO
nocyMTaTb MaTEMATMUYECKOE OXMIAHME OT KaKJAOro M3 BO3MOXKHbIX JAEMCTBUM M
BblOpaTb HamMbosee npubbIIbHOE (06najatoliee  HamBbICWUMM  MaTeMaTUYEeCKUM
OXMOAHUEM).

Mpu noacyeTe MaTEMATMYECKOro OXMAAHWMA MPOTMB AMana3oHa OMNMOHEHTA Mbl 6yJeMm
pacCMaTpuBaTb KaKayld M3 ero BEepOSATHbIX PYK M OLEHMBATb OXMAAEMbIM BbIMIpPbill
ANS BO3HMKAMOWMX CUTyauuM. HO MOCKOMBbKY B KaxAOM C/yyae Mbl GyAeM Mrpatb
TO/IbKO OAHY KOHKPETHYI KOMGMWHAaLMIO MPOTMB 3apaHee WM3BECTHOM PYKM Hallero
OMMOHEHTa, Mbl BMOJIHE MOXEM NepeBepHyTb KapTbl pyb6allkoM BHM3 W
NnpoaHaiM3MpoBaTb pasfady C OTKPbITbIMM KapTaMM. JTO MOXET MOoKa3aTbCA
JIOCTATOYHO CKYYHbIM 3aHATUEM, M B 6O/IbLUMHCTBE CJlyYaeB 3TO AEMCTBUTE/IbHO TaK -
rotoBble pyKM 6yAyT CTapaTbCA CTaBMTb, a Apo 6yAeT Jenatb Koan wam ¢ong B
3aBMCMMOCTM OT MpeAsiaraembix LWAHCOB 6aHKa, KaK Mbl YKe BbiACHUAM 3T0 B naBe 4.
OAHAaKO MHOrAa BCTPEYarTCA M AO0CTAaTOYHO MHTEpPeCHble pasfayu, rae npaBuJibHOe
AENCTBME He ByAeT HM 0YEBUAHBIM, HU MHTYUTUBHO MOHATHBIM.

Mpumep 7.1

PaccMOTpMM CNeayioLLyo CUTYaLmIo:
Urpa B CemmkapTouHbii CTaa (7-card Stud), ctaBkm $30-$60.

KapTbl urpoka X: AY K¢ Q¥ J& T#
KapTbl Urpoka Y: A4 T4 84 54 2&

B 6aHKe yxe HaxoauTcs $400. Y urpoka Y ocTanocb B CT3Ke TosIbko $120, CT3K MrpokKa
X 3HauMTenbHO 60/blle, M OH FOBOPUT CBOE C/IOBO MEPBbIM. YTO AO/IXKHbI caenatb
UIrPOKM?

AHanuaupysa 3Ty pasfady, Ham CTOMT pacCMOTPETb MPEeASIOKEHHYI CUTyaumilo C
MO3ULMM KaXKAOro U3 UrpoKoB. epBbiM pelueHre NpuUHMMaeT Urpok X, 3To 6yaeT n6o
yek, M6o 6eT. [aBanTe GyAeM ONMCbIBATb pas3/iMyHble BapuaHTbl CTPaTerMmM UrpoKa B
60s1ee NoJIHOM MaHepe, KOTopas TaKKe OTpaxkaeT M cam Npouecc Bbibopa KaKoro-To
onpeaeneHHoro BapmMaHTa. Tak YTo BMECTO MPOCTOro «4eK uam 6eT», nepes Urpokom X
CTOMUT AUNEMMaA Bbl6opa M3 cpasy MATU ONUUM:



Yek ¢ HaMepeHMEM CKMHYTb KapTbl HA CTaBKYy (Yek-®onp)

Yek ¢ HamMepeHWeM YpaBHATb CTaBKY (Yek-Konn)
Yek ¢ HamepeHneM cZienaTb Pems CTaBKU (Yek-Pemns)
BeT c HamMepeHMeM ypaBHATb pens (beTt-Konn)
beT c HaMepeHMEM CKMHYTb KapTbl Ha pei3 (beT-®onp)

Urpok X MoXeT Bbl6paTb M3 NPeAsIOKEHHbIX BapMaHTOB TOT, KOTOpbIM o61ajaeTt
HaMBOJIbILMM MATEMATMYECKMM OXMZAaHMEM. Mbl NpeacTaBUIM HA6Op BO3MOMKHbIX
AENCTBMM ANA MrpoKa X MMEHHO TakKMM 06pa3oM MOTOMY 4YTO OYEHb BaXXHO BCeraa
yuYuTbiBaTb Nocneaytolme AeMCTBMSA Ha TEKyWeM yauue TOproBauv. MHorve oubKM
MOryT 6biTb CMAMYeHbl MM BOBCE NpeAoTBpallEHbl, €C/IM Bbl 33JyMblBaeTeCb O
BO3MOMHbIX AEMCTBUAX ONMOHEHTA M BALIEM peakuum Ha HUX.

Celyac Mbl MOXEM Cpa3sy OLEHWTb MaTEMATUYECKOE OXMJaHME YeTBEpPTOro U MATOro
BapMaHTa. MaTemaTMyecKkoe OxuaaHue B C/ydae, ecnu Urpok Y caenaet dong mam
KOJI/1 B OTBET Ha CTaBKYy abCOJIIOTHO HE 3aBUCMT OT TOrO, KaKoM 6bl1 MaaH y Urpoka X Ha
CnyyaM, ecam Urpok Y caenaet peMs, Tak YTO Mbl MOXKEM He pacCcMaTpuBaTb TaKue
cutyauun. Ecnm urpok Y caenaet pens, To 60/blle CTaBOK HA CNeAyrLlmMX yamuax He
6yJeT, TaKk 4To MaTemaTMyeckoe OXuiaHue oT BapuaHTa (bet-Konn) 6yaer
CNeayoLmMm:

<X, bem-Konn> = p(X BbIMrpbiBaeT) (pa3mep UTOroBOro 6aHka) -
- (pa3mep MHBECTULUMM B BaHK Ha TEKYLLEN yaMLE)

B 6aHke yxe nexart $400; ecnm ob6a Mrpoka nocTaBAT cBou ocTaBlueeca $120 Ha 3ToM
y/imue, To UTOroBblM 6aHK cocTaBuT $640. Urpok Y nonaseT Bo I3l Ha LWECTOM yamue
8/ 47 Pasa (emy noaxoAat 8 KapT M3 OCTaBLIMXCA 42 HEM3BECTHbIX), @ €C/IM 3Ta KapTa
€ro He YyCMIUT, TO Y Hero 6yJeT elle OAMH LWAHC NoMMaTb HYXKHYI0 KapTy Ha puBepe -
3TO CAYyYMTCA 8/ 41 Pas. TlOCKONbKY UrPoK X yKe He MOXKEeT YJIyHLIMTbCA OTHOCUTE/IbHO
PYKM CBOEro OMMOHEHTa, ero LWaHChl BbIMrpaTb 6aHK GyayT CleAyoWwmnmm:

p(X BbinrpbiBaeT) = 1 - p(X npourpbiBaeT)
p(X BbimrpbiBaeT) = 1 - {p(Y BbIMrpbIBaeT Ha 6 yauue) +
+ [p(Y He nonagaeT Bo 3w Ha 6 yamue)][p(Y BbimrpoiBaeT Ha pmeepe)]}

p(X BbiMrpbiBaeT) = 1 - [( 8/42 ) + (34/42 )( 8/41 )]
p(X BbiurpbiBaeT) = 65.16%

MoatoMy ana BapuaHTa (bet-Konn) y urpoka X 6yaet cnegywouiee mMatematmyeckoe
OXMUJaHHe:

<X, bem-Konn> = p(X BbiMrpbiBaeT) (pa3mep UTOroBOro 6aHka) -
- (pa3mep MHBECTULUMM B BaHK Ha TEKYLLEN yaMLE)

<X, bem-Kosan> = (0.6516) (5640) - $120

<X, bem-Kosan> = $297



Ecam X cpenaet cTaBKY M CKMHET CBOM KapTbl Ha peM3, TO ero mMatemMaTMyeckoe
OXMaaHue 6yaeT paBHO:

<X, bem-®o0n0> = - 560

Ho 3TO He KOHeYHble 3HAYEHMA MATEMATUYECKOro OXMAAHMA ANA AaHHbIX CTpaTerum.
OfHaKO MOCKO/MIbKY MaTemaTMyecKoe OXuAaHue ANA CayyaeB, Korga Mrpok Y He
AenaeT peins abCcosIOTHO OAUHAKOBO (MHBIMM C/I0BaMM, AJIA NOJYYEHUS OKOHYATE /IbHOM
OLEHKM OXMAAEMOrO BbIMIpbilla HaM MPUWAOCH Obl YyYMTbiBaTb M CUTyaumu, Koraa
OMMOHEHT He AeNlaeT PeM3 HalleM CTAaBKM), Mbl MOXKEM NPeHEBPEYb STUMM CUTYaLMAMM
M CpaBHMBaTb MaTemaTuyeckoe oxugaHue ana sapuaHtoB (bet-Konn) un (bet-®onpa)
Hanpsamyt. OyeBMAHO, UYTO MepBas U3 MEpPEYUC/IEHHbIX CTpaTerMi obnagaetr 6onee
BbICOKMM OXXMAAEMbIM BbIUIpbileM. [TO3TOMY Mbl MOXEM MCK/IOUAUTL CcTpaTermio (bet-
®ona) U3 HaWMX AaNbHEMLIMX PACCYKAEHUM. DTOT BbIGOP TaKKE MOXKHO 6bl0 6bl
caenaTb M UHTYMTMBHO, BeJb Y Mrpoka X LIaHC BbIMrpaTb 6aHK coctaBaseT 6onee 65%!
Tak 4TO CKMAbIBaTb TaKyld PYKY B YXe [AOCTaTOYHO O0/bLIOM OGaHKe, Korga Ball
OMMOHEHT MMEET Ha pyKax NnLb MA3LW-Ap0o, 6bl10 6bl HACTOALLEN KaTaCTPOdOM.

B TakoM e Kioye oueHMM TpH CTpatermmn, Kotopble nojpasymMmeBaroT 4eK OT UFPOKa X.
Ecan UIPOK Y cpenaet OTBETHbIN 4yeK, BCE TpM BapuaHTa 6yp,yT MMETb OJMHAKOBOE
maremaTtuyeckoe oxuaaHuwe. Ecam xe MIPOK Y caenaet CTaBKy, TO:

<X, Yek-®ono> = S0

Echv mrpok X caenaeT 4ek, a 3aTeM pens, a Mrpok Y caenaet Koja, Toraa
MaTeMaTMYeCcKoe OXMIaHue ANA Urpoka X 6yAeT B TOYHOCTM TaKMM XKe, KaK ecau 6bl X
cAlenan CTaBKy U ypaBHSAN pei3 oT urpoka Y. Ecam urpok X genaeT yek u peins, a Urpok
Y CKMAbIBaeT CBOM KapTbl, TO OXKMAAEMbIM BbIMIPbILL NEPBOro 6yAeT elle Bbille:

<X, Yek-Peliz | Y Konn> = S297
<X, Yek-Peli3z | Y ®ond> = $460

Ha ocHOBaHWM 3TUX UUPP Mbl MOXKEM MCKIIOUMTL onumio (Yek-dong). B aTom nprmepe
MFPOK X MOXKET BbIMrpaTb Fropasfo 60/blle AEHEer, eCn KaxablM pas 6yaeT BblbMpaTtb
JMHUo Yek-Pens BMecTo Yek-donga.

TaKoM HECNOXHbIM aHa/IM3 OCTaBAAET HaM BCErO TPU BO3MOMKHbIX BapuaHTa AEMCTBUM
ANA Urpoka X:

1. Yek-Konn
2. Yek-Peus
3. bet-Konn



OpaHako 4yTo6bl cAenaTb OKOHYATE/IbHbIM BbIGOP, HamM HYXXHO MOAYyMaTb O TOM, 4TO
UrpoK Y npeanpumeTt, ecin Urpok X caenaet vek uam 6et. MNpeanonoxmm, YTO Mbl
onpeaenmMancb C 3TMM BOMPOCOM - €CAM UIFpoK X caenaet 4Yek, TO OH MNOAyyYMmT
OTBETHbIM YEK, a €C/IM OH MOCTaBMT, TO MOJIYYMT KON OT UrpoKa Y. YTo npomsomaeT Ha
wecton ynmue? Ecam urpok Y nonan Bo /3w, TO CTaBOK 60/iblie He 6YyAeT - UrpoK X
HUKOr4a He caenaeT Ko/, MOCKOJIbKY Tenepb OH HEe MOXeT BbiMrpatb 6aHK. Ecnin xe
dn3w y urpoka Y He 3aKpblicA, TO Torga 3TOT MpUMMeEpP YMNPOCTUTCA A0 CAayvas,
KOTOPbIM Mbl YK€ paccmaTtpmsanu B [naBe 4. Urpok X caenaeTt CTaBKy, a UrpoK Y
BbloepeT MeXAay KOMJIOM U (POoNgoM B 3aBUCMMOCTM OT MpeasiaraeMbiX emy LaHCOB
6aHKa. B Hawem npumepe, ecTecTBEHHO, UrpoK Y OyAeT ypaBHMBATb TaKyto CTaBKY.

MUcnonb3ya 3Ty MHGMOPMALMIO, Mbl MOXKEM MOCYMTaTb MaTeMaTUUYECKOE OXMAAHME ANS
KaXKJ0M M3 OCTaBLUMXCA CTpaTernm Ana urpoka X.

<X, Yek-Konn> = p(bnsw Ha wecton yamue)(S0) +
+ p(dn3aw Ha cegbmor yauue)(-$60) + p(HeT dnawa)($460)

<X, Hek-Konn> = (8/,5)(50) + (8/,1)( 3%4/,4,)(-$60) +
+{1- 1845 + (8/41)( 3%/,45)13(5460)
<X, Yek-Konn> = (8/,1)( 3%/,5)(-560) + (1 - 8/,5 — (8/,1)( 3%/,,))($460)

<X, Yek-Konn> = $290.24
<X, Yek-Peliz> = $290.24

OKMAaemble BbIMIpbIlM ANA cTpaterui Yek-Pens n Yek-Konn HUMYeM He oTamvatoTcs,
MOCKOJIbKY €CJIM UrpoK X CAENAET YeK, TO UrPoK Y CAENaeT OTBETHbIM YeK (KaK Mbl YKe
onpeaenvn paHee), U y urpoka X He 6yZ1eT BOSMOXKHOCTU peasiM30BaTb BTOPYH YacTb
CBOEM CTpaTermm (pems Mamn Koasl COOTBETCTBEHHO).

<X, bem-Kosan> = p(¢n3w Ha wecTon yauue) (-560) +
+ p(cbnaw Ha ceabMon yamue)(-$120) + p(HeT daswa) ($520)

<X, bem-Konn> = (8/,,)(560) + (8/41 )( 34/, )(-$120) +
+ {11842 + (8/41)(3%/42)13(6520)
<X, bem-Kons> = (8/,,)(560) + (8/41 )( 34/, )(-$120) +

+{1-18/45 - (8/41)( 3%/42)13(5520)
<X, bem-Konan> = $308.43

MNonyyaeTca, 4to UIrpoK X AONKEeH aenatb CTaBKYy.

OcTtanocb caenatb ABa HEMaJIOBaXHbIX 3amMe4vaHuA. [TOMHUTe, Kak Mbl CKasasii, 4To
cTpaterma MUrpoka Y [O/KHA 3aK/loyaTbCA IM60 B OTBETHOM YyeKke, eC/iM UrpokK X He
Aenan CTaBkKy, Mbo B YpaBHMBaAHMUN CTaBKKU OT MUIPOKa X. Ecnm xe UrpokK Y caenaet
CTaBKYy B OTBET Ha Y€K OT UIpOKa X, TO I'IOCJ'Ie,D,Hl/Il\;i MOXKET MNMPOCTO YPaBHATb 3TOT 6eT n



NOMlyYUTb OXMAAEMbIM BbIMIpbill B pasMepe $308.43. Tak 4To Mrpoky Y ropaszo
Bblro4HEe caenaTb Y€K M MOCMOTPETb Ha Caeaylolylo yauuy 6ecnaaTHo. Mbl Takke
MOXXeM MnocyMTaTb MaTeMaTUyecKoe OXMaaHue AN1A Ciyvad, Korga urpok Y genaet
per3 B OTBET Ha CTaBKy OT Mrpoka X. Mbl yXe BbIACHWM/IM, 4YTO AN Mrpoka X
OM/JIAaEMbIM BbIMIPbILL B CJlydae, €C/iM OH MUrpaeT no crtpatermm bet-Konn Ha natom
yimue coctaBuT $297. 310 MeHblue, YeM $308.43; nosToMy Mrpok Y JoKeH AenaTb
pen3 NpoTMB CTaBKU CBOEO OMNMOHEHTA.

Tak 4To ec/im 06a UrpoKa XOTAT MAKCMMM3UPOBATb CBOM OXMAAEMbIM BbIMIPbILL, TO Ha
MATOM Y/IMLE OHM JJO/IKHbI CbIrpaTh TaK:

Urpok X aenaet cTaBKy, UrpoK Y JenaeTt pems, Urpok X Aenaet Koa.

[MoscHeHue om nepesodyuka: 3mom MOMEHM MOXKem noKAa3ambCA HEeMHO20
HeNnoHAMHbIM. /Jlelicmsume/sibHO, KaK mamemamu4yeckoe oxudaHue om
cmpameauu bem-Kosan npespamusiocb U3 MOJIbKO YmMoO nocHumaHHo2o $308.43
8 $297. fAeno 8 mom, ymo yugpa 8 $308.43 6bina nosydeHa C y4yemom
npednosioxeHus, Yymo u2poK Y desaem Ha nAamou y/iuye KOJIJ1 CMasKu C80e20
onnoHeHma, a He peli3. A yugpa $297 6bi1a Noay4yeHa HEMHO20 paHee KaK pas
0/1a c/ly4as, Ko2da u2pokK Y denaem peli3 npomus CMAasKu c80e20 oNNoHeHma u
noJsiy4aem om He20 KOJiJ.

JTO MOXeT MOKa3aTbCA HECKOJIbKO CTPaHHbIM, MOCKO/IbKY C/lefyA HalMM pacyeTaMm,
HeroToBas pyKa (Apo Y urpoka Y) Ao/KHa AenaTb pers NPOTUB FOTOBOM PYKM (CTPUT y
urpoka X). B aToM cutyaumm Urpok X fenaet CTaBKY M 3acTaB/sieT Urpoka Y naaTuTb,
€C/IM TOT X04eT nonactb B cBoe Apo. O4HAKO B TO e BpemA UIFPoK Y MOXKET U AOJIKeEH
Aenatb peM3, XOTA ero LWaHCbl BbiMrpaTb pasgady Bcero 1 K 2! 3To cTaHOBMTCS
BO3MOMHbIM M3-3a OFPaHMYEHHbIX CTIKOB B JAHHOM NPUMEpPE - UrPoK Y CTaBUT ONJI-MH,
U yXKe He ByaeT BbIHYXX/AeH AenaTb KON CAeylowmx CTaBOK. A MOCKOJIbKY Y Hero ectb
NpsMble LWAHCbl 6aHKa ANA TOro, 4To6bl AenaTb KO Ha MATOM Y/AMUE, OH MOXKET
3ayMaTbCA O TOM, 4YTOObl BCE OCTaBLUIMECA AEHbIM OKasa/MCb B LEHTpPE CTONA YXKe
ceryac. Tak YTO €CnM OH nonagaeT B CBOM (b3l HA LWECTOM yaMue, OH MONYYUT BCe
ZleHbIr1 OT UrpoKa X 1 ero cTpuTa. 34ecCb raBHY posib UrpaeT To, YTO ApO Y Urpoka Y
O4YEBUAHO (KapTbl iexKaT pybalkon BHU3). Ecam 6bl 3TO 6bIN1I0 HE TaK, TO CyLeCcTBOBasia
Obl BEPOATHOCTb TOrO, YTO Jaxe ecan A3W-Apo 3aKpoeTcA Ha puBepe, Urpok X
NPONAATUT CBOEMY OMMOHEHTY eLle OAHY CTaBKy.

Mpumep 7.2

Tenepb AaBaMTe PacCMOTPUM APYroM MpUMEP C OrpaHMYEHHbIMM CT3KamM, 4TOGbI
NyyLle U3yYnTb CTEeNeHb BIMSHWMA pa3Mepa CT3Ka Ha HaluM peLLeHus.

Urpa MoT-/IuMuT Xonaem, oAHAKO C OAHOM OrOBOPKOM: MIPOKM MOTYT AenaTb TOJIbKO
CTaBKM pa3MeEpOM B LENbIM 6aHK (M/IM CTaBUTb OJIJI-MH, €C/IM Y HMX OCTaJloCb AeHer
MeHblle, YeM yxe eCTb B 6aHKe). ITO CBOero poja ypesaHHasa Bepcua urpbl B [oT-
JIUMUT, OHa CyLECTBEHHO Mpole, 4YeM 06blyHbIM MoT-/IMMUT Xonaem, B KOTOPbIA



MrpaloT 3a CTONaMM (F4e MIPOK MOXKET caenaTtb /o6yl CTaBKY B MPOMEXKYTKE MeXay
MWHMMaJ/IbHOM M pasMepom 6aHKa).

KapTbl urpoka X: Av Ae
KapTbl Urpoka Y: 84 7&
®non: 9% 64 2¢

(Mbl He 6ydeM y4yumbiBamb BEPOAMHOCMb PpaHHep-paHHep ¢yan-xayca 014 AA u
paHHep-paHHep 08yx nap 08 87 padu ynpoweHua pacdyemos. [lpocmo
npedcmasbme, 4mo Ha Kaxdou yauuye mopzosau y 87 ecmb 15 aymos, u oHU au6o
nonadatom 8 csoe dpo, 1ubo Hem)

Mbl MOKEM Cpasy e MocHMTaTb 3KBMTM Mrpoka Y Ha ¢Jione, To eCTb ero LaHC Ha
nobey, €Cc/iM NPAMO CeMyac OTKPOITCA OCTaBLUMECS ABE KapTbl:

<Y> =1 - p(apo He 3aKpoeTcA)

Yo=1- (39,500 %% 44)
<Y> =56.06%

B 6aHKke cenyac HaxoamTca $100. Urpok X roBopuT cBoe C/10BO nepsbiM. Kakne
AENCTBMA JOKHbI NpeANPUHMMATL UFPOKM C PasIMYHbIMKU pasMepaMm CTIKOB?

Cny4dan Ne1: ManeHbKue CT3KM.

Ana Hayana JaBaMTe PacCMOTPMM CUTyauMio, Korga y 060MX MIPOKOB OCTaeTcs B
cTakax no $50. B 3ToM ciiydae urpok Y 6yaeT ABaatbCA paBOPUTOM, €C/IM Mbl NPOCTO
BbIJIOXXMM Ha CTOJ1 OCTaBLUMECA [ABe KapTbl (TEPH M pUBEP) - LIAHCbl Ha Nobeay y ero
CTpUT-p3W Apo cocTasnawT 56.06%. Ecnn vrpok X caenaeTt CTaBKy, TO Mrpok Y
LIO/MKEeH OyAeT ee ypaBHATb. B 3TOM cnyyae matematmyeckoe OXuaaHue Mrpoka X
6yaeT paBHoO:

<X, X cmasum - Y ypasgHugaem> = p(X BbIUrpbIBaeT) (MTOroBbl pasmep 6aHKa) -
- (pa3mep CTaBKM)

<X, X cmasum - Y ypasHusaem> = [1 - p(Y BbiMrpbiBaeT)]( MTOroBbli pasmep
6aHKa) - (pasmep CTaBKM)

<X, X cmasum - Y ypasHusaem> = [1 - 0.5606](5200) - $50

<X, X cmasum - Y ypasHusaem> = (0.4394) ($200) - $50

<X, X cmasum - Y ypasHusaem> = $37.88

JTO MaremMatMyeckoe OXMAaHWe ANA CUMTyaumu, Korja BCe AeHbru 060MX WMIPOKOB
OKa3blBalTCA B 6GaHKe yxe Ha daone, Npy 3TOM He BaXHO, KTO NepBbIM caenan
ctaBky. O4eBMAHO, YTO €C/IM UrPoK X caenaeT YeK, TO UrpoK Y MOXKEeT MpocTo caenatb
CTaBKYy U 3adMKCUpPOBaTb MaTEMATMUECKOE OXMaHME ANA UrpoKa X Ha ypoBHe $37.88.
Y urpoka X 6yayT Heob6xoAuMble LWaHCbl 6aHKa Ha KO, M ero maTemaTuyeckoe
OXMJlaHMEe COCTaBMT UMEHHO $37.88.



Ecnm 6bl Ha dione o6a MrpoKa caenanm YeKk, a Urpok Y He nonan B CTPUT MM 3L
Ha TepHe (Takoe 6yaeT cayyaTbCs 30/45 pas), TO UrpoK X MoOr 6bl MOCTaBMTb Ha TEPHE.

B 3ToM cnyyae ero waHc Ha nobeay cocTaBuA 6bl 29/44. B To ke Bpems urpoky Y

CHOBa He COCTaBMO Obl TpyAa cAenaTb KO, NOCKONbKY €ro LaHCbl 6aHKa 6blv 6bl 3
K 1. B TakoM cniydyae mMateMaTUyYeCKoe OXMAaHue OT CTaBKU UrpoKa X paBHO:

<X, bem Ha mepHe> = [p(Y He nonan B ApO Ha TepHe)]
[p(X BbIMrpbIBaET)(MTOroOBbIM pasMmep 6aHKa) - (pasmep CTaBKM)]

<X, bem Ha mepHe> = (30/,)[( 29/,4)(200) - (50)]
<X, bem Ha mepHe> = $54.55

Kak BMAUTE, MaTeMaTMYeCKOe OXMuAaHue AN Urpoka X 34ecb Bbllle, YEM B Cy4ae,
Korga o6a Mrpoka JoXoAAT [0 OJI1-MHA yXKe Ha done. U ecsim 6bl 06a Urpoka yBUaE M
TepH 6ecnnaTHo M UrpoK Y nomnas B CBoe Apo, TO Urpok X caenan 6bl BeCbMa NpPOCTOM
dona. Tak yto Urpok X 6bl Npeanoyen, 4Tobbl Ha dJione 6bi10 ABa YeKa.

OfHako Mrpok Y Takxe 3HaeT 06 3TOM. M NOCKO/MbKY B C/lydae CTaBKM OH MOXeT
3adMKCHMpoBaTL MaTemMaTMyecKoe OXMAaHMEe CBOero OMMOHEHTa Ha CamMOM HM3KOM
YPOBHE, TO A1 pacCMaTPMBAEMOro Cjy4yasi NMoc/iefloBaTe/IbHOCTb JAEMCTBMM MIPOKOB
JIO/T)KHa GbITb CNeaylolen: Urpok X JI0O/KEeH CAenatb YeK M KON CTaBKM Urpoka Y.
3aMeTbTe, YTO Ha done, eCan CMOTPETb TOJIbKO Ha LWAHC BbIMIpbIla, pyKa Mrpoka X
«cTomT>» ($100) (1 - 0.5606) = $43.94, TaK YTO MOCNEAYIOLME CTAaBKM YMEHBLIAIOT €ro
Jl0/110 B 6aHKe 6osiee yemM Ha S$6.

Cny4yan Ne 2: CpepHue CTIKM.

Tenepb NpeAnosioKMM, UYTO CTIKM Yy 060MX UrpoKoB paBHbl $400. U cHoBa, urpok Y
MMeeT HeboJblioe NpeuMyLlecTBo Ha done, ecin BCe AeHbrM OKaXXyTCA B LEHTpe
CTOJ1a - ero WwaHc Ha nobeay coctasnsaet 56.06%.

Ecan urpok X caenaet cTtaBKy, Torga y urpoka Y oOyzeT Tpu BapuaHTa: dong, Konn
ctaBku B 1005, M onn-uH Ha $400 (NOMHMTE, YTO UIPOKU MOTYT AENaTb TOJIbKO PEM3bl
pa3MepoM B LeNbiM 6aHK). Eciv ke Urpok Y CKMHET CBOM KapTbl, TO MaTeMaTHyecKoe
oXkuaaHue urpoka X coctasumt $100.

<X, bem; Y, ®on0> = $100

Ecam urpok Y noraet B 0/1-MH, TO MaTEMATUYECKOE OXMAAHME UrpoKa X COCTaBMT:



<X, bem; Y Peli3> = p(X BbIMrpbIBaeT) (MTOroBbIM pasmep 6aHKa) -

- (pa3mep CTaBKM)

<X, bem; Y Peli3> = [1 - p(Y Bbi1rpbiBaeT)]( MTOroBbIM pasmep 6aHKa) -
- (pa3mep CTaBKM)

<X, bem; Y Peli3> = (1- 0.5606)($900) - ($400)
<X, bem; Y Peli3> = (0.4394)(5900) - $400 = $-4.55
<X, bem; Y Peli3> = $-4.55

Ecan vrpok Y caenaet Konn, To Mbl CTOZIKHEMCA C O4HUM U3 ClieyoWnX CLEeHapUeB:
1. 15/45 pa3 Mrpok Y nonaseT B Apo, a Mrpok X notepat $100 (cTaBka Ha one).
<X, bem; Y Koan | Y nonan 8 dpo> = $ -100

2. 30/45 pa3 UrpoK Y He nonaget B cCBoe ApPOo, U Halla Hurpa ynpoctmutca Ao
noAac4yeTa WaHCoB 6aHKa:

<X, bem; Y Koan | Y He nonan 8 dpo> = p(X BbIUrpbIBaeT) (MTOrOBbLIM pasmep
6aHKa) - (pasmep CTaBKM)

<X, bem; Y Koan | Y He nonan 8 Opo> = (29/44 )($900) - $400
<X, bem; Y Koan | Y He nonan 8 dpo> = $193.18

Ha TepHe urpok X noctaBuT B 6aHK ocTaBlumecs $300, a urpok Y 6yAeT BbIHYXK/IeH

CAenaTb KOJUI C LWaHCamu Ha nobegy 1°/ 44 - MaTeMatnyeckoe oxugaHue urpoka X B
TaKOM Cyyae 6yaeT COoCTaBNATb:

<X> = [p(X BbMrpbiBaeT)](Cymma Boivrpsbiwa X) - [p(Y BbiMrpbiBaeT)]
(cymma npowmrpsiwa X)

<X> = (29/,,)($500) - (15/,,)($400)
<X> =$193.18

lMpumeyaHue nepesodyuKka: Ha camom dene pe3ysibmambi 3mol Popmybl, a
makxe opmMy/ibl 8biLe 0OUHAKOBbI, NOCKOJIbKY 3MO 0OHO U MO Ke YypasHeHue.
Budumo, asmopbl KHU2U pewusu npusecmu MAkue Bbl4YUC/IeHUA O/
Haz2aaoHocmu.

(29/,4 )(3900) - $400

(29/,4 )($500 + $400) - $400

(29/,44 )($500) + (29/,, )($400) - $400
(297,44 )($500) - (15/,, )($400)



CyMMapHOG mMaTtemMaThyecKoe oxXMnaaHme Urpoka X, TaKNUM o6pa30M, COCTaBMUT:

<X, bem; Y Koan> = (15/,¢)(-$100) + 30/, (5193.18)
<X, bem; Y Koan> = $95.45

Mbl moacuMTanM MaTeMaTMYecKoe OXKMAAHWME C TOYKWM 3peHUst Urpoka X, OJAHAKo B
pasfjaye HaxoauTCcA JBa WMrpoKa, MO3TOMY MrpoK Y [JOJiKeH cTapaTtbCcs JiM6o
MaKCMMM3NPOBaTb CBOE COBCTBEHHOE OXMAAHWE, IM60 MUHMMM3MPOBATb OKUAAEMbIM
BbIMIPbIL MrPpoKa X, XOTA pe3ynbTaT y 3TMX AEUCTBMI BYAET OAMH M TOT XKe. Mo3ToMy
0YEBMHO, YTO €C/M UTPOoK X caenaeT cTaBky B $100, MrpoK Y A0JIKEH MOMTH B OJINI-UH,
MOCKOJIbKY 3TO HauIyuLlIMIA U3 BapUaHTOB ANA HEro.

C Zpyror CTOpOHbI, UrPOK X MOKET YEKHYTb. B 3ToM cnydyae urpok Y MoxeT caenatb
OTBETHbIN YEK MM NMOCTABUTD.

Ecn UIrPpOK Y penaet 4yek, TO Mbl CHOBa CTOJIKHEMCA C ABYMA BEPOATHOCTHbIMM
MCXoadaMH. 15/45 pa3 UrpoK Y nonazet B cBoe AP0, U UTPOK X He noTtepAeT HM4Yero.

30/45 pa3 Hy)Has KapTa He NnpuZeT, Toraa Mrpok X cZenaeT CTaBKYy pa3MepoM B
Lenbl4 6aHK M NOJIyYMT KO,

B Takom C/lyHvae obLLee MaTemMaTU4YeCKoe OXMnaaHue MIrpoOKa X COCTaBMUT:

<X Yek; Y Yek> = [p(Y nonan B gpo) (BnoxeHuAa X B 6aHK)] +p(Y He nonan B 4po)
[p(X BbIMrpbIBaeT)(pasmep UTOroBoro 6aHKa) - pasmep CTaBKM)]

<X Yer; Y Yer> = (15/,5)(50) + (30/,5)( 29/44)($300) - $100]
<X Yek; Y Yek> = $65.15

Takke Urpok Y MOXeT caenatb cTaBKy. Ecam urpok X B oTBET MOMAET B 0/1/1-MH, TO €ro
MaTeMaTUYeCKoe OXuaaHue cocTaBuT $-4.55, a ecan oH caenaet Koal, TO €ero

O’KMAAEMbIM BbIUIPbIL COCTABUT $95.45.

CocTaBUM TabsMLy C MOMYYEHHbIMM pesy/ibTaTamu (MaTeMaTMYEeCKOe OXMAaHue C
TOYKM 3peHMs Urpoka X):

Aencreue urpoka Y

Aencreue urpoka X Yek bet Konn Pens dong
bet $95.45 -$4.55 $100
Yek $65.15
Yek-Pen3 $65.15 -$4.55
Yek-Konn $65.15 $95.45




Kak Bugmte, ecim urpok X genaet 4ek, TO ero MaTeMaTMyecKoe OXuAaHue COCTaBMUT
$+65.15 (ecnm urpok Y caenaet OTBETHbIM 4YeK). TaK YTo Npu 3aZjaHHOM pasMepe
cTakoB ($400), o6a MrpoKa JO/IKHbl CAeNaTb 4YeK Ha dJione - CTaBKa He 6yaet
XOPOLWMM peLUEHMEM HU 414 KOro. Ecav vrpok X noctaBuT, TO UrPoK Y CMOXKET MpoCTO
NocTaBMTb BCE (PUWIKM B LIEHTP M OKasaTbCA aBOpPMTOM B 3TOM ON1-uHe. Ho ecam
MrpoK Y pewuT NoCTaBUTb Cam, TO MIPOK X cAaenaeT KON U CMOXeT MOCTaBUTb
[I0CTAaTOMHO 60/IbLLIOE KO/MYEeCTBO AeHer B 6aHK Ha TepHe, Korga yxe nepeBec no
3KBUTKU ByaeT Ha ero CTopoHe. TaKXe 3ameTbTe, YTO yBe/IMYeHMEe CTIKOB B pasjaye
CbIFpano Ha pyKy Urpoky X. EcivM npu ManeHbKMX CTIKax OH, MO CyTU, TepAn AeHbrn
M3-3a CTaBOK (MO CPaBHEHWIO C ero Jo/7ieM B 6aHKe, OCHOBAHHOM MCKJIOUYMTE/IbHO Ha
BEPOATHOCTM BbIMIpbIlIA), TO 34€Cb €r0 MaTeMaTMYecKoe OXWAaHWe ANA BblGpaHHOM
JMHMM cocTaBUT $65.15 npotmB $43.94. MHbIMM CnoBamMM, CTaBKM Ha noctdJione
YBE/IMUYMBAIOT €ro JI0/110 B pasgade Ha $21.19.

Cny4yan Ne3: Fny6Gokme CTIKM.

MocneaHun npuMep M3 ynpoweHHOM wurpbl B [loT-/IMMUT Xosgema, KOTOpbiM Mbl
pacCMOTpUM 34ecb, OyaeT KacaTbCA CMTyauuu, Korja CT3KM O6OMX MIPOKOB
coctaBnsaoT $1300 (no Tpu pei3a pasMepom B 6aHK). Ha 3TOT pas Mbl pasgenvm
npouecc NoAcYeTa HaLWEro MaTeMaTUUYECKOr0 OXKMAAHUA Ha HECKO/IbKO CUTYaLMM:

Cumyayusa A) Ha dnone HUKTO He AenaeT CTaBKy.

MOCKOMbKY HM OAMH M3 WMIPOKOB He CAeNaeT Ha TepHe peun3, maTeMatuyeckoe
OXMAaHWe Urpoka X ANs cayyasn, Korja HUMKTO He CTaBua Ha done, 6yaeT TakmMM Xe
KaK B Npe/blayLiemM npumepe U coctaBuT $65.15.

Cumyayus b) Ha dbnone 6yaet caenaHa oaHa ctaeka ($100).
JTOT C/NyyYar TaKXKe MAEHTMYEH OJHOMY M3 PAaCcCMOTPEHHbIX Bbille, TAe OXWAaHWe
urpoka X coctaensiet $95.45.

Cumyayus B) Ha dnone 6yaet caenaHo ase ctaBku ($400).

lMpumeyaHue nepesod4uka: lNodpazymesaemca oOHa cmMaska u oOuH peus
pasmepom 8 6aHK (5400).

34ecb ecan UrpoK Y nomageT B CBOK PYKY Ha TepHe, TO MaTeMaTUyecKoe OxujaHue
urpoka X 6yaet paBHo $-400. Ecam Urpok Y He noJlyYmT CBOEro PO Ha TEPHE, TO MUIPoK

X caenaet ctaBky B $900 M noayy4uT KO OT CBOErO OMMOHEHTA. 29/44 pa3 Urpok X
BbIMrpaeT 6aHK, oCTa/ibHOe BpeMA BCe AeHbrn 3abepeTt UrpoK Y.

<X, 0se cmasKu Ha gione> = ( 15/45 )(-$400) + ( 30/45 )
[(52700)(29/44) - - $1300)]

<X, dse cmasKu Ha ¢aone> = $346.21



Cumyayus ') Tpu ctaBku ($1300) 6yayT caenaHbl yxKe Ha dJione.
Koraa o6a urpoka AomMayT Ao 0//1-UHa Ha dione, Urpok X 6yaeT UMeTb caeayloulee
MaTeMaTU4eCcKoe OXUaaHue:

<X, mpu cmasku Ha ¢saone> = (1 - 0.5606) ($52700) - $1300
<X, mpu cmasku Ha ¢aone> = (0.4394) (52700) - $1300
<X, mpu cmasku Ha gaone> = -$113.62

Mcxoas M3 3TUX pacyeToB, Mbl MOXKEM CZleN1aTb HECKOJ/IbKO BbIBOJOB:

1. Urpok X HUKOrga He A0/IXKeH AenaTb pei3 (BTOpYIo CTaBKy) Ha ¢ione.
Ecam oH 310 caenaet, TO MrpoKk Y MOCTaBUT ONJI-MH M BbiBeAeT pasgadyy B
cutyaumio ) - XyALWKWM CLEeHapUI pa3BMTUS COBbITMI ANA UrpoKa X.

2. Urpok Y HMKOraa He AOJIKEH Aenatb pens (BTOPYH CTaBKY) Ha dJione.
Ecnv OH pelmnTca NnoBbICUTb CTaBKY MIrpoKa X, TO Torga Mbl NOJIyYMM CUTyaumio B) - B
CBOI0 o4yepejpb, 3TO XyAlee, YTO MOXKET CAyYUTbCA ANA urpoka Y.

3. Urpoky X 6onee BbirogeH cayyam b), Hexkenun cayyan A).
Ecan nepes HUM BCTaHeT BbIOOP: AenaTb TO/IbKO OAHY CTaBKY MM HE CTaBMTb BOBCE
- OH JOJIXEH NOCTaBMUTb.

4. Urpok Y gonxkeH BbiGupatb ciiyqan A), a He cayyau b).
Ecnu y Hero 6yaeT BO3MOXKHOCTb He AenaTb CTaBKY, eMy CTOMT el BOCMOJ/1b30BaTbCA
M NOCMOTPETb Ha TepH 6ecnaaTHo.

Tenepb Mbl MOXXeM copMyIMpoBaTb CcTpatermn ansa Urpokos X U Y. HUKTO M3 UFPOKOB
He AOJiKeH aenatb pers Ha done. CnefgoBaTesibHO, 06a MrpoKa MOryT BJIOXKMTb B
6aHK NepByl0 CTaBKYy, €C/IM 3axX0TAT. [OCKOMbKY 3TO Ny4YluMi BapvaHT A8 UrpoKa X M
OH NPUHUMAET peLleHne NepBbiM, TO OH caenaeT 6eT, a UrpoK Y caenaeT Koan. Takum
06pasom, UrpoK X 6yJeT MMeTb MaTemaTuyeckoe oxuaaHue $95.45. CTOMT 3aMeTUTb,
YTO MaTemMaTMyecKoe OXuAaaHue ANA uUrpoka X B Cay4vae, Korga Urpok Y ckuAbiBaeT
CBOM KapTbl Ha dJione, 6yaeT paBHATbCA $100. B 3ToM npumMepe Mrpok X cylecTBEHHO
BbIMIPbIBAET OT CTABOK Ha nocTdJione - ero Jons B 6aHKe Bo3pocna ¢ $43.94 no
$95.45.

Koraa rotoBas pyKa OKasbiBaeTCA B pasfaye NpOTMB XOpOLLero Apo, rnocieaHee
JIOJIKHO CTapaTbCA MOCTAaBUTb BCE AEHbIM B 6aHK KaK MOXHO paHblle, MoKa eCTb
BO3MOHOCTb YBUETb ABE YAuLbl. [N FOTOBOM PYKM e BbIrOAHEE KOHTPOJIMPOBATb
3KILUEH M OrpaHMYMBaATb KOJIMYECTBO CTABOK - TaK OHAa CMOXET 3acTaBMTb NpoMasaBsluee
APO 3anaTMTb Ha Caeayllmx yauuax. B cayyae Ne2, rge y MrpoKoB OCTaBasiocb B
CT3Kax BCEro no JIBe CTaBKWU, €C/IM roToBas pyKa JenaeT 6eT Ha dJone, y Apo
NOSB/IAETCA BO3MOXHOCTb NEpPeBeCTM pasfadyy B OJiN-UH. [lo3TOMy rotoBas pyka
[OJI)KHA OTJIOXKMTb CBOK CTaBKY, YTO6bl MOCTaBUTb BCE AEHbIM Ha TepHe, Korga Apo
OMMOHEeHTa He 3aKkpoeTcA. Korja B CT3Kax OCTaeTcs TPU CTaBKM, roTOBas pyKa MoXKeT



Nno3Bo/MTb cebe caenatb CTaBKY Ha dJione, 3Has, 4YTO AP0 YXKe He CMOXeT
NpeaoTBPaTMTb BTOPYHO CTaBKY Ha TepHe.

Ecan Mbl IMWb HEMHOrO M3MEHMM pasfady, YMEHbLUMB KOAMYECTBO ayToB y Mrpoka Y
Ha oAMH, A0 14, To npu cTaKax B $1300 MrpoKy Y yxke NpuAETCA CKMHYTb CBOK PYKY,
XOTA OH U sBnseTca ¢aBopuToM B pasgavye. OH He TONIbKO He MOXKEeT ypaBHMBATb
CTaBKYy Ha TepHe, HO Jaxke Ha ¢Jione emy 6GyaeT He MO LWAHCaM ypaBHMBaTb 6eT OT
OMNMOHEHTa.

lMpumeyaHue om nepesod4uka: lMo4yemy uzspok Y dosmkeH 6ydem cKudbiBame
csoe cusbHoe Opo? E2o waHcbl 6aHKka Ha ¢pione cocmasaawom 1 K 2 (npu
yCc/108UU, YMoO ONNOHeHM cmasum ye/bild 6aHK), 0OHAKoO e20 WaHc nonacms 8

0po Ha mepHe 8cezo 14/ 45 » 4 Ha pusepe - 14/ 44 - [Mo3momy 8 yciosusx

npedsoxeHHoU uzpbl eMy 6ydem Hesbli20OHO de/lamb KOJJ1, a C02/1aCHO HaWUM
pacdemam pel3 Ha ¢ione makxe He bydem A819MbCA XOPOWUM PeuweHUEM.

MoKa Mbl pacCMaTpMBaaM CUTYaLUUM UCKIKOUUTENBHO U3 UIP B «ype3aHHblM>» MoT-/IMMUT
XongeMm, rae paspelleHbl TO/IbKO CTaBKM pasmepoM B 6aHK. OaHako B Bapuaumu MoT-
JIMMHT Xongema, KOTOpbIM MCMOJb3yeTCA 3a CTO/IAMM, MIPOKM MOTYT JeslaTb CTaBKM
no6oro pasmepa (BNOTb A0 pa3mepa 6aHKa). Kak 3To MOXKeT noBAMATbL Ha
MaTemaTMyecKoe OXuaaHue?

JaBarite nonpobyem pa3obpaTbCA M BEPHEMCA K Cay4aw, rge y 060MX MIrpoKOB
0CTaBa/IUCb MO /1BE CTABKM.

Mprmep 7.3

Urpa MoT-J/IMMUT Xonaem, ABa UrpokKa.

KapTbl urpoka X: Av Ae
KapTbl Urpoka Y: 84 7&
®non: 9% 64 2¢

(Mbl cHosa He 6ydem obpaw,amb BHUMAHUE HA BO3MOXXHOCMb paHHep-paHHep yi-
xayca 0718 u2poKa ¢ AA, u paHHep-paHHep dsyx nap on4a 87. B pazdaye cHumaem, 4ymo
y 87 ecmb 15 yucmbix aymos.)

B 6aHke HaxoauTtca $100, y o6omx MrpokoB ocTaeTtcs no $400 (aBe CTaBKM pa3sMepoMm B
6aHK).

KaK Mbl yXe nocunTanu paHblle, ANA UrpoKa X MatemMaTtnyecKoe oxuaaHue OT CTaBKM
B $100 coctaBnset $-4.55, a MaTeMaTUYeCKoe OXMAAHME OT YeKa (MOXKEM CYMTaTb ITO
ctaBkoM B $0) paBHO $65.15.



Y10 ecnm Mbl JaAMM UrpoKy X BO3MOXKHOCTb AenaTb CTaBKy ApYroro pasmepa? CKaxkeM,
OH peluaeT nocTaBuTb $5.

Mbl yKe 3HaeM, YTO eC/IM Ha TepHe MrpoK Y nonageT B CBoe ApO, TO UrPoK X He byaet
HW CTaBWUTb, HX fenaTb KO CTaBKM CBOEro onnoHeHTa. Ecnv e Apo He 3aKpoeTcs Ha
TEpHe, UrpoK X caenaeT CTaBKY pa3sMepomM B 6aHK, MO0 MOCTaBWUT ONN-MH. TakKUm
06pa3oM, Mbl MOXEM Bblpa3nTb OOLLEE MaTEMATMYECKOE OXMAAHME ANA UrPoKa vepes
KO/IM4YEeCTBO JeHer, KoTopoe OyaeT nocTaBleHO B 6aHK Ha daone. [yctb x o6yaet
KOJIMYECTBOM JIEHET, KOTOPOE KaXK/bli M3 MIPOKOB BKJIaJbIBAaeT B 6aHK Ha done (Ao
$100; cuTyaumu, Korja Mrpoku CTaBAT 60/1bLIE, Mbl PACCMOTPUM YEPE3 Napy CTPaHMLL).
Ha TepHe 6aHK 6yaeT cocTaBaaTb (2x+5100).

Tabamua gna pacyeta MaTEMATUYECKOrO OXKMAAHUA UrPpoKa X byaeT BbIrnsaeTb Tak:

Co6biTHe p(co6biTHA) PesynbTaTt
Y BbIMrpbIBaeT Ha TEpHE 15/45 -X
Y BbIUrpbiBaeT Ha puBepe (30/45)(15/44) -X - (2x+100)
X BbUrpbiBaeT 1 - (15/45) - (30/45)(15/44) 3x + 200

<X, x> Ha gone> = (1°/,)(x) + (3945 )( 15/44)(-3x - 100) + (1 - (1°/45) -
< (307,46 )( 13/44))(3x + 200)

<X, «x> Ha grone> = (1/3)(x) + (3/3)( 15/44)(-3x - 100) + (/3 -

- (2/3)( 15/44)) (3x + 200)

<X, «X» Ha sione> = ( 1/3 )(-X) + (5/22 )(-3x - 100) + (2/3 - 5/22 )(3x + 200)
<X, «x» Ha prione> = (-x/3) - 15x/22 - 500/22 + ( 29/, )(3x + 200)

<X, «x» Ha ¢none> = -x/3 - 15x/22 - 500/22 + 29x/22 + 2900/33

<X, «x» Ha ¢naone> = -x/3- 1500/66 + 7x/11 + 5800/66
<X, «x» Ha ¢pnione> = 10x/33 + $65.15

Mbl MOXKeM NpoBEpPUTb MOJlyYEHHOE YpaBHEHME, NOACTaBUB BMECTO «X» 3HaYeHua SO (B
3TOM caiyyae nosyumm $65.15), a Takxke $100 (nonyumm $95.45). OgHaKo ceryac Halle
ypaBHEHME OMMCbIBAET TOJIbKO MaTeMATUYECKOE OXMaaHMe Ansa cTaBok oT SO go $100.
Ecnm urpok X BKnaabiBaeT B 6aHK Ha dJione 6osbliue, Yem B $100, TO Ha TEpHE OH yxKe
HE CMOXKEeT NMOCTaBUTb Lesbli 6aHK. BbiBeaeM ypaBHeHMeE ANA 3HAYeHUM «x» oT $100 o
$400:

CobbiTHe p(co6biTHA) Pesynbrtar
Y BbIMrpbIBaeT Ha TEPHE 15/45 -X
Y BbIMrpbiBaeT Ha puBepe (30/45)(15/44) -400
X BbUrpbiBaeT 1 - (15/45) - (30/45)(15/44) 500




<X, $x> = (15/,0)(-%) + (30/45)( 15/44)(-400) + (1 - 15/,¢ -
- (39/,5) (15/44) (400)
<X, $xo= (1/3)(-%) + (3/52) (- 400) + (2/3 - 3/, )(400)

<X, $x> = (-x/3) + (5/57 ) (- 400) + (2/3 - 5/,5) (500)
<X, Sx> = -x/3 + $128.79

Ana «x» = $400 Mbl NONyYMM MaTeMATUYECKOE OXKMAaHWe paBHoe $-4.55.
Tenepb y Hac ecTb cocTaBHasA (PYHKUMA ANA MaTeMaTUYECKOro OXuAaHua Urpoka X,
KorJa oH CTaBMT Ha paione «X» 40J11apoB:

X Ha npomexyTke [$0, $100]: <X, Sx> = 10x/33 + $65.15
TaKMM 06pa3oMm <X, $0> = $65.15 1 <X, $100> = $95.45
X Ha npomexyTke [$100, $400]: <X, Sx> = -x/3 + $128.79
TaKMM 06pa3om <X, $100> = $94.45 u <X, $400> = $-4.55
$100 T
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PucyHoK 7.1. MaTemaTH4yecKoe oxxuaaHue urpoka X B npumepe 7.3
(ANA pa3siMyHbIX pa3MepoB 6aHKa)

/laBaliTe BepHEMCA K cuTyauuu, Korga Mrpok X ctaBut S$5. 3gecb nepejg urpokom Y
OTKpbIBAeTCS 6E€CKOHEYHOE MHOMKECTBO BO3MOXKHbIX Pa3sMepoB peM3a, 04HaKO MCXOAS
M3 NPUBEAEHHOro Bbille rpadurKa, Mbl MOXKEM NIErKO OTCeYb OOJIbLUMHCTBO M3 HMUX.
Urpok Y MoxeT caenatb peis pasmepom oT $10 go $115, oaHako ecim oH BbibepeT
no6or pasmep ot $10 go $100, To 3TO NPOCTO YBENMYMUT MAaTEMATMYECKOE OXMIAHUE



urpoka X. TakMM 06pasom OH JIO/KEH BblbMpaTbh M3 AuanasoHa ot $100 go $115, Ho
MOCKONbKY  KaXKAblM  JIMWHMM  JONJIAap Ha 3TOM  MPOMEXKYTKE  YMEHbluaeT
MaTeMaTMYecKoe oXuaaHue Mrpoka X, To MrpoKy Y Hy)KHO caenaTtb pens go $115
(ecnm oH X04eT BNOXKUTb B 6aHK 601bwe$100).

Mo3ToMy BCe, YTO HaM OCTaJIOCh - 3TO CPaBHMTb MaTEMATUUYECKOE OXMAaHUE UrpoKa X
ANS ABYX CUTYyaLUM.

<X, $x> = 10x/33 + $65.15

<X, Y ypasrusaem $5> = (10/55)($5) + $65.15

<X, Y ypasHusaem 55> = $66.67

<X, Y denaem peti3 9o $115> = (- 1/5)($115) + $128.79
<X, Y 0enaem peli3z do $115> = $90.46

Taknum 06pasoMm, UrpoK Y J0JIKEH NPOCTO YpaBHATb CTaBKY CBOEr0 OMNMOHEHTA.
lenaa crtaBky B S5, urpok X yBenmMumn cBow Aosilo B 6GaHke Ha $1.50. Jo
onpeAesieHHOro MOMEHTa KarKAblM A0/1ap, BJIOKEHHbIM MIPOKOM X B 6aHK, 6yaer

yBe/IM4MBaTb €ro A0JI0 Ha 10/33 aonnapa. Ecam oH caenaet ctaeky B $10 Ha dnone,

TO ero Aons B 6aHKe COCTaBMT yxe $68.19 (npu ycioBuM, 4To UrpoKk Y caenaet Koan).
Urpok X MOXeT MpoAo/iKaTb CTaBMTb BCe 6osiblle M 6o/blle, MOKa MaTeMaTMyeckoe
OXMAaHWE ANA peMsa M Kosna y urpoka Y He CTaHeT OAMHaKOBbIM. B 3ToM Touke
pasMep CTaBKM MrpoKka X 6yaeT onTMMasibHbIM, MOCKOJ/IbKY MaTeMaTMYyeCcKoe OXuaaHue
AOCTUIHET CBOEro MakCcMMyma. Korga urpok X genaeT CTaBKy TakKoro pasmepa, Y
urpoka Y 6yaeT Bbl6Op B/IOXKMTb B GaHK $X, MM Ke chenatb pers M BOKMTbL (3X +
100).

<X, Y denaem konn> = <X, Y denaem peli3 do (3x + 100)>

10/, (x) + $65.15 = - 1/3(100+3x) + $128.79

10/55 (x) = - x + $30.30
x = $23.26

JT0 M ecTb NyyWMH pa3mep CTaBKU ANA Mrpoka X - MpuM HEM €ro Matematmyeckoe
OXMAaHWe 6yAeT HamBbICWMM. BHe 3aBMCMMOCTM OT TOro, Kakoe AeMCTBUE BblGepeT
€ro OMMOHEHT, UrPoK X rapaHTMpyeT ce6e oXKMaaeMbi BbiMrpbill B $72.20:

<X, x = $23.26 Ha pnone> = 10/5 x + $65.15 = $72.20

BbiBoA, KOTOpPbIM MOXHO caenaTb M3 BCEro CKa3aHHOro, [OCTaTOYHO MpOCTOM -
pasMepbl CT3KOB MMEIOT MEPBOCTENEHHYI0 3HAYMMOCTb JAaXKe MPU UIPe C OTKPbITbIMU
KapTamu. KpoMe Toro, Kak MOXHO YBMIETb M3 NOJIyYEHHbIX HAMM pe3yabTaToB, 6oJsiee
rny6oKMe CT3KM BbIFrOAHbI FOTOBbIM PYKam, MOCKOJIbKY MO3BOAAT AeNaTb CTaBKM
MPOTMB HE3AKPbIBLUMXCA APO Ha TEPHE. ITO NPOTMBOPEUYMUT AOCTATOYHO YCTOABLUEMYCS



CTepeoTuny, 4YTO PYKM-APO Jlydlle PpasbirpbliBalOTCA MNpM 6GOMbLIMX CT3KAX M3-3a
NOTEHLUMA/IbHbIX LWAHCOB 6aHKa.

Ewe oaHa BaxkHaa uAaes, KOTOPYH CTOMT BbIHECTM M3 HALUMX PACCYKAEHWM: XOpolume
JPO [0/1Hbl CTPEMMTBCA NOCTaBMTb BCE AEHbIM B 6aHK KaK MOMKHO paHblle B pa3jaye.

Mpumep 7.4

/laBaiiTe pacCMOTPMM PacnpoCTpaHEHHbIM cLeHapui 13 besnMmuTHoro Xongema.

KapTbl urpoka X: Av Ke
KapTbl urpoka Y: Qv Q#

Bce penctBua npoucxogAat Ha npedsone. MUrpok Y noctaBun 6nanHa B $100, y
KaXkKJoro u3 MrpokoB B paszade no $800.

Mpeanonoxum, 4To KapTbl BCKPbIBAKOTCA NMOCaeA0BaTeNIbHO - UFPOK X BUAUT CBOoM AK,
NPUHUMAET KaKoe-TO pelleHMe, a 3aTeM Mrpok Y MoKasblBaeT eMy CBOK Mapy AaM.
CKkaxkeM, Urpok X genaet pems o $300. Kak A0/13KeH OTBETUTb €ro ONMOHEHT?

Pyka AK ponkHa yBuMaeTb Bce nATb KapT. OHa nonageT B napy Ha ¢one Bcero 1/3
pa3, OAHaKO eciu 6yayT cAaHbl ewe TeEPH U pUBEp, TO BEPOATHOCTb BbiMrpbiwa y QQ
cocTaBuUT 43%. Yem rnybke CTakM, Tem 6osblue AK Jo/IKHbI CTapaTbCs AOMTU 4O O/-
MHa Ha npednone, a QQ Ao0/KHbI AenaTb BCe BO3MOXHOe, 4Tobbl yBUAETb (Jion M
BblIOWTb CBOEr0 OMNMOHEHTA Ha AoCKax 6e3 A unau K. BepHo?

Hert.
[Ana Hayana, AaBamMTe PacCMOTPMM C/lyYam C KOPOTKMMM CTIKAMM:

Urpok Y nmeet 6onee 57% Ha nobeay co ceommu QQ, ecnm oH caenaet pens go $800,
TO UrpoK X OyAeT BbIHYyXAEH caenatb Koaa npu waHcax 6aHka 3 K 2. B 6onee
MaJIEHbKOM peM3e HEeT HMKAKOro CMbICNa, NMOCKOJIbKY UIPOK X CMOXKET caenaTb pe-pens
Ao $800 1 3apMKCMpoBaTb CBOE MaTEMATMYECKOE OXMAaHue. YTobbl JOMTU 40 ON1-MHA
Ha npednone, Urpoky Y HaZ0 AOCTaBUTb B 6aHK ele $700:

<Y, oan-uH> = (0.5717) (5800 + $800) - $700
<Y, onn-uH> = $214.72

C Apyrow CTOpPOHbI, AaBalTe NPeArnooXmnM, YTO UrpoK Y caenaeT Koan co ceonmm QQ.
B 6aHke 6yaeT $600. Ha dsione npuaeT Ty3 uam Koponb (6e3 Aambl) okono 30% pas. B
3TOM Cay4vae UrpoK X CMOXeT JOCTaBMTb B OaHK OCTaBLIMECA AEHbIMU, U €ro ONMOHEHT
BbIKMHET CcBOW pyKy. OcTaswueca 70% pa3 ¢nion 6yaet 6naronpmatHbiM Ana QQ, Mrpok
Y noMaeT B 0O/1-MH M 3aCTaBUT UIpoK X caenatb ¢ong c AK.



<Y, ko> = p(A vam K Ha dnone) (Y npourpbiBaeT) + p(dpaon 6e3 A unm K)
(pa3mep 6aHKa)

<Y, konn> = (0.3) (-$200) + (0.7) (5400)
<Y, koan> = $220

34ecb Urpoky Y BbirogHeEe cAenaTb KOJ1 M MOCMOTPETb Ha ¢Jion, Yem NoCTaBUTb ON1-
WH Ha npednone.

Ecnm Mbl yBenmumm cTakm go $1800, To cMTyaums CTaHET NPAMO MPOTUBOMOJIOKHOM:
<Y, onn-uH> = (p(Y BbIMrpbIBaeT)) (pa3mep 6aHKa) - (LeHa 0nn-uHa)

<Y, onn-uH> = (0.5717) ($3600) - $1700
<Y, onn-uH> = $358.12
<Y, Koan> = Bce eue $220

Tenepb UrpoKy Y ropasgo BbirogHee NocTaBUTb OJI1-MH YKe Ha npedsione.

JTO HECKONbKO PasHMTCS CO B3r/ISAOM Ha po3birpbil cuTyaumn QQ/AK, KoTopbiM
pasgenaT MHorue Urpoku. Tak, C ray6okumm cTakamm QQ A0/KHbI CTapaTbCA AOMTH
[0 0ON11-MHa Ha npedJione M13-3a CBOEro 3Ha4YUTE/IbHOrO NepeBeca B 3KBUTU, B TO BPeEMA
Kak C 60/siee KOPOTKMMM CT3KaMM 3Ta pyKa npeanoyteT nocmotpetb ¢daon. OgHako
TakMe BbIBOAbl CTOMT AeflaTb C OAHOM CYLIEeCTBEHHOM OrOBOPKOM - B PAacCMOTPEHHOM
Hamu cmTyaummn QQ MOryT C JIerkoCTblo NOCTaBUTb BCE AeHbrM B LUEeHTp Ha npedsone,
MOTOMY YTO MM 3apaHee M3BECTHO, YTO Y OMMOHEeHTa Ha pyKax AK. B peanbHOCTH ke
BCErjga CyllecTByeT OMAacHOCTb YBMAETb Y onmnoHeHTa AA u KK. C apyroi CTOpOHbI,
MHOIMe UrPOKM CJIMLLKOM CUJIbHO LEeNAATCA 3a BO3MOXHOCTb YBMAETb Jion, 3abbiBas
npu 3TOM, 4YTO MX pyKa 3TO He «MoOHeTKa» npotMB AK. HanpotmB, QQ wumeloT
CylecTBEHHOEe NpenMyLLEeCTBO.

BepHeMcsa K HalleMy nepBOHa4a/lbHOMY MPE/MNOJIOKEHUIO, YTO Ha KaxKAOM M3 yaumu
rotoBas pyKa AOJIKHA CTaBUTb, a ApO - AeNlaTb M60 hoag, AU KON (B 3aBUCMMOCTM
OT MpEeAJIOKEHHbIX LWAHCOB 6aHKa). KaK Mbl YBMAENM, CYLIECTBYIOT HEKOTOpble
CUTyaumu, rae noAobHoe Kaviue He pa6otaeT. B MoT-/MumMute, K npumepy, pasmep
OCTaBLUMXCA CTIKOB MMEET OrPOMHOE BJIMAHME HA BbIGOP CTpaTerMu ANAA KaKAoro ms
MrPOKOB. TO K€ CaMOe OTHOCMTCA M K JIMMUTHOMY MOKepYy.

XOoTA Npu Urpe C OTKPbITbIMM KapTaMM MHOra BCTPEYalTCA MHTEPECHbIE CUTyauuMu, Bbl
HaBEpHsIKa HMKOrJa He OKa)KeTeCb 3a CTOJIOM C MOAOGHbIMM MpaBuMIaMM. Tem He
MEHee, PacCMOTPEHHbIE HAMM CJlydau - Xopolas 6asa A/ KOHLEMNUUM, KOTOpblE Mbl
6yAem u3yyaTtb B JasibHeMwwem. Kaknum 6bl Bbl HU 6blIM FEHMA/IbHbIM YTELIOM PYK, Bbl
He BbIMrpaeTe M A0Ji/lapa, €C/IM Mrpas C OTKPbITbIMM KapTamMM HE MOXKETe MPUHATb
npaBuabHoe pelleHne. U xoTsa cpopMynnpoBaHHbIE Bbille€ OCHOBbI MIrpbl Ha MPaKTUKE
YacTo CJ/Iy)KAT JiMLb YC/IOBHbIM OPUEHTUPOM, 3HaHWE CUTyauui, rAe MpaBuIbHAS



cTpaterma MoOxXeT OT/IM4aTbCA OT TOro, 41O MNOACKa3blBAa€T HaM UHTYMUMA, MOXKET
CyweCTB€HHO NoBbICHUTb Hall O)KM,U,aeMbll\;i BbIMIPbILL 3a CTOJIOM.

Hy»HO 3anoMHUMb

e [lapagokcanbHble CMTyauuM BCTpPEYAKTCA Jayke Korjga Mbl UrpaemM C OTKPbITbIMM
KapTamu.

e Koraa ectb BO3MOXHOCTb CAenaTb NOCAEAHUM pen3 B pa3gade U JOMTM A0 ONN-
MHA Ha PaHHMX YAuuUax TOProBAM, APO AOJIKHbl BCEPbE3 pacCcMaTpuBaTb 3Ty
CTpaTermilo M CKIOHATbCA K 60/1ee arpeccMBHOM MWrpe, a He noJjaraTtbea
UCKNIOYMTE/IbHO Ha LWaHCbl 6aHKa. B 3TOM ciyyae ApO He CTOJIKHETCS CO CTaBKamM
Ha caeaylwmx yamuax, a rotoBas pyka npourpaet 060/blie, €C/M Ha TEPHE UM
puBepe npuaeT HyXHaa KapTa.

e Pasmepbl CT3KOB OKa3blBalOT OFPOMHOE BAMAHME Ha Bbl6op cTpaternu B MoT-J/IMMmT
n besnMMUTHOM nokepe. [Jaxe Npu Urpe C OTKPbITbIMM KapTaMM M3MEHEHMA B
CT3Kax MOryT 3aCTaBUTb NYULLYK PYKY CAATbCA BBMAY OMACHOCTM HOBbIX CTABOK Ha
cneaylwmx yamuax Toprosu.

e Xopowmnm Apo (KoTopble uMetoT okono 50% Ha nobeny) BbIrOAHO MATU A0 O/1-MHA
ye Ha dnone. OgHaKo eCcnu 3TO He NpeAcCTaBNAAETCSA BO3MOMHbIM (MM OHU He
MOryT BJIOXMTb B 6aHK AOCTATOYHO AEHer, 4YTOObl CTaBKM Ha CAedylLlmX yamuax
He YMEeHbLla/IM MX MaTemMaTUvyecKoe OXMAaHue), TO OHM JO/IKHbl CTapaTbCA
MHBECTUPOBATb B 6aHK KaK MOXXHO MEHbLLE.

e [lpy urpe NpoTuB ApO rOTOBbIM pyKaM cCjeayeT CTapaTbCA COXPaHUTb 6O0JbLUYHO
CTaBKy AN CAeAylolWen yauubl TOProBaM - €C/IM PO He 3aKPOeTCsA, OHU MOryT
NONIyYUTb C HEro 3HaAYMTE/IbHOE KOJIMYECTBO JIEHEr, UMES OrPOMHbIM NepesBec B
3KBUTM.



FnaBa 8
Urpaem npasBuibHO, YacTb |ll: pyka npoTMeB anana3oHa

Tenepb AaBanTe pacCMOTPMM MIPy, B KOTOPOM HaM M3BECTHA pyKa TOJIbKO OAHOro M3
MrPOKOB, B TO BPEMS KaK KapTbl BCEX OCTa/IbHbIX YY4aCTHUKOB pa3fayvn npeacTaBeHbl
HEKMMM JuanasoHamu. /Jna aHa/m3a TakKMX CUMTyauMid Mbl MOXKEM WMCMOJ/Ib30BaTh
MoZenn ANA pacyeTa MaTeMaTMUYeCKoro OXMAaHMA M3 NPOLUAbIX r1aB, MpU YC/I0BMM,
YTO HaM YyAacTCA MpaBWM/IbHO OMNMCaTb CTpaTermMuM OMMOHEHTOB. [loKa Mbl He OGyaem
BK/IOYATb B HalM  PaCCYKAEHUS BO3MOXHbIE€ MOACTPOMKM M OrpaHMUYMMCA
NpeAnoNOXKEHMEM, YTO Mbl C XOPOLLEW TOYHOCTbIO MOXKEM MNpejcKasaTb, Kak Apyrue
MrPOKM OyayT pa3birpbiBaTb pas/iMyHble KOMOMHaAUMM M3 CBOMX Auana3oHoB. B
cNnefylolWwmx rnaBax Mbl €lle MOroBOpUM O MOACTPOMKAX M O TOM, KaK CuIa BCEro
AManasoHa MOXET M3MEHWUTbCS B pesy/ibTaTe MNPUMEHEHMA HOBOM CTpaTermm Ans
OTAENbHbIX PYK.

Mepea TeM Kak Mbl MPUCTYNUM HEMNOCPEACTBEHHO K aHa/iM3y 0603HAYEHHbIX BbIllE
cUTyauui, JaBamTe 06paTUMCA K uAee, KOTopas MrpaeT BaxKHYl poJib MpW pelleHuM
6onee CNoXkHbIX Mrp. OHa 0COGEHHO APKO MPOSBASETCA B Mrpax Hanogobue Xonaema,
rae Ha npedione Mbl YacTo YBMAMM, KaK OJIHA pyKa AeNlaeT peis, Apyras ypaBHUBAET,
a B CT3KAX OCTaeTCA elle [0CTAaTOYHO 60Jiblioe KOMMYecTBO JeHer. Koraa payHz
TOProB/IM 3aKaHYMBAETCA KOJUJIOM, HaM 3a4acTyld MHTEPECHO y3HaTb MaTemaTuMyecKoe
OXMZaHWe B 3TOM pasgaye Ans 060MX YYACTHMKOB, YTOGbl CPAaBHWUTbL €0 C OXMIAAHUEM
OT a/IbTEPHATMBHOIO AEMCTBUS, HanpuUMep, pe-pensa.

Tak BOT, MaTemMaTMyeCKoe OXuaaHuve B pasfjaye COCTOMT M3 [BYX KOMMOHEHTOB.
MepBbli - wWoydayH 3KBUTMU, TO €CTb OXWMAAEMbIM BbIMIPbIl HAWEM PYKU, €can 6bl
pa3Zlaya 3aKOHYMIAChb MPAMO CerYac, M Ha CTOA BbIW/M BCe NATb KapT. BTopol - akc-
WwoyoayH 3KBUTU, OHO MOKa3blBaeT OXMAaHMe OT CTaBOK Ha noctdaone. «IKC-» - 3TO
NaTUHCKMM NpedUKC, AOCAOBHO O3HAYalOWMM «BHE», TaKMM 06pasom, TEPMMH 3KC-
WoJayH MOXHO OnpeaenmTb Kak <«3KBUTM BHE TeKylwero 6aHka». CymMma AByX
KOMIMOHEHTOB M OyAeT paBHa HalleMy MaTeMaTU4YeCKOMY OXMAaHUI B pasgade. Ha
CaMOM Jene, 3TU 3HAYEeHMA B3aMMOCBA3aHbl, MOCKOJIbKY OHM 3aBMUCAT OT CWJbl
AMana3oHoB KaXX4oro Mrpoka. bonee toro, B Nokepe Bbl YacTO BCTPETUTE CiydaM, rae
WoyAayH 3KBUTM OyAeT MONIOXKMUTENbHbIM, a 3KC-woyAayH - OTpMUATE/IbHbIM.
MpeactaBbTe cebe, 4TO y BaC Oo4YeHb C/laboe Apo Ha dsione, ONMnoOHEHT AenaeT CTaBKYy,
TEM CaMbIM BbIHYXJas BaC CKMHYTb CBOK PYKY. 34eCb Balle WwoyaayH 3KBMTU pPaBHO
BEPOATHOCTM MOMaAaHWA B AP0, YMHOXXEHHOM Ha pasMep 6aHKa A0 CTaBKM. B cBoto
oyepeab, 3KC-LIOyJayH 3KBMTM OydeT B TOYHOCTM PaBHO LWOYyJAAayH 3KBMUTM, HO CO
3HAKOM MMHYC, MOCKOJIbKY nocne ¢osaa Bbl TepseTe A0/ B 3TOM 6aHKe. B cymme aTn
[iBa 3Ha4YeHMSA Jal0T Balle MaTeMATMYECKOe OXXMAaHMe B pasade - HOJb.



lpumeyaHue nepesod4quka: OnpedesieHue <«3KBUMU BHe MmeKywe20 6aHKa»
MOXXem noKasambCA 3anymaHHbIM, OOHAKO €20 CMbIC/1 J1Ie2KO 06BbACHUMb.
LlloydayH 3ksumu akmu4ecku 2080pUm HAM O MOM, KAKAs 4Yacmb VKe
C030aHHO20 6aHKa npuHadsexum HamM - ec/u pas3dadya 3aKOHYUMCA Ha
npegione, u Ha cmoa 8bIUdym 8ce nAmb Kapm, mo 6ydem pasbi2paH 6aHK,
06pa308aHHbILU CMABKAMU, KOJIIGMU U pel3amu moJsibKo Ha npegone. C
Opy20li CMOPOHbI, 3KC-WoydayH 3KBUMU NOKA3bieaem OXUudaHue CMAsoK Ha
nocmgJione - mo eCmb CMABOK, KOMOPbIe ewe He NPou3oW/IU U He ABJAMCA
yacmeto 6aHKa Ha npedgione.

Mbl  6bliM  6bl  paabl NpPOaHaAM3UMPOBaTb MIPy C KOHKPETHOM PYKOM Ha BcCex
KOHUrypauusax dh1omnos, TEPHOB U pUBEPE NPOTUB PA3/IMYHbIX CTPATErUi OMMOHEHTOB,
OJHAKO 3TO HEBbLINOJHMMAA 33/la4a, OCOBEHHO 3a CTO/IOM. BMecTo 3Toro Mbl
MOCTapaeMcs  «HayuYuTb» Bally MHTYMUMIO Jenatb  NPUGAMKEHHbIE  OLEHKM
MaTeMaTM4ecKoro oxuaaHua. lMpeactaBbTe cebe pasgady, B KOTOPOM y4acTBYIOT /Ba
MIpOKa C OJIMHAKOBO CUJ/IbHbIMM AManasoHamMM - TOrAa MX LIOYAAyH SKBUTM He 6yayT
CUMNbHO OT/MYaTbCA Apyr OT Apyra. YTo Ke KacaeTcs 3KC-loydayHa, TO ecau
OMMOHEHTbI PaBHbl M MO YPOBHIO UrPbl, pellialllee 3HayeHue 6yaeT MMETb MOo3uuMA.
UrpoK, HaxoZAwmMhcsa Ha 6aTToHe Bcerja 6yaeT MMEeTb 60Jiee BbICOKOE 3KC-LIOoy/ayH
SKBUTM.

Ha pacnpeaeneHue loyaayH M 3KC-LIOYZAAyH 3KBMTW B pasjade B/MAIOT pas/iMyHble
akTOpbl. Hanprmep, Mbl 3HaeMm, YTO AManasoH OAHOIO U3 MIPOKOB COCTOMT M3 [AA,
KK, QQ, AK], a y ero onnoHeHTa Ha pyKax C/ay4aiHble KapTbl. B 3TOM c/lyyae nepBblii
UrpoK GyAeT OrpOMHOE MPEMMYLLECTBO B LUOYAAYH M 3KC-LIOyAayH 3KBUTH. OAHAKO ero
3KC-LIOYAAYH SKBUTU ByZeT MeHbLLE, YEM B CUMTYaUMM, KOrAa Y HEro OKa3blBaeTCA ofHa
M3 3TUX CUJIbHEMLLMX PYK, HO Npu 6osiee LUIMPOKOM AManasoHe.

Mbl Take MOMEeM TMOCYMTATb OXMJAAHME OT PpO3bIrpbilla KOHKPETHOM PYKU U3
AnanasoHa. TaK, ec/v y Hac oKa3sbiBaloTcsl AA Ha 6AaTTOHE M Mbl IeNIaeM PEM3 (CKAXKEM,
Mbl UFPaeM B JIMMMUTHBIM XO/IAEM), TO C YYETOM TOrO, KaK BbIFIAAMT Hall CTaHAAPTHbIN
AManasoH B 3TOM CUTyaLMM, Mbl MOXKEM PaCCUMTbIBATb HA BbIMIPbIW 4-5 CTAaBOK B 3KC-
LIOYyAayH B3/1bl0 MPOTUB CU/IBHOIO OMMOHEHTA B 60/1bLIOM 6/1aMHAE.

lMpumeyaHue om nepesodyuKa: lo4eMy 3KC-woyoayH 3K8UMU Nepso20 U2POKa
Moesio 6bl 6bimb 60sbWeE? [leno 8 mom, Ymo ecau e20 duanasoH cocmoum
mosibKo u3 AA, KK, QQ u AK, e2o onnoHeHm noYmu HagepHsAKa He omaoacm emy
MHO020 OeHez2 Ha nocmdgione. OOHAKO eCc/lu y HaC OKAaxkemcA, K npumepy, napa
Koposieli, a Haw duana3oH 6ydem WUpPOKUM, MO HAW 0Xudaembll B8biu2pbil
cywecmseHHO 803pacmem - CKOpee B8Ce20, ONNOHeHmM HAmM npocmo He
nosepum.

Korga Mbl paccmatpyBaem Mrpbl, rAe YYaCTHMKM pas3dadv MOryT caenatb KO Ha
npednone, Mbl YaCTO FOBOPUM, YTO «HaM NpUHAANEXUT X% 6GaHka nocne kKonna-». B
HEKOTOpbIX CUTyauMax, Hanpumep, Korga Mbl JOWM A0 ONJ1-MHA Ha npedone, 3T0



6yp,eT MCKZTYNTEJIbHO Halle WoydayH 3KBUTU. OaHako B GO/bLUMHCTBE C/lydaeB Mbl
6yﬂ,6M nblTaTbCA OUEHUTb BJINAHNE 6yp,yu.u/1x CTaBOK Ha Halle oxXHnaaHue.

MHorve Tunbl CTpaTerMu 3KCrJjlyaTauuMu AO0CTaTOMHO He3ambicsioBaTbl. [1poTmB
OMMOHEHTA, KOTOPbIM C/MILKOM MHOrO 61edyeT Ha puBepe, Mbl JOJIXKHbI Yalle AenaTtb
KOJI1 C pyKamM, CMOCOGHbIMM MOBMTb TOIbKO 61ed. poTMB OMMOHEHTOB, KOTOpbIE
C/MLIKOM 4acCTO CKMABIBAOT CBOM KapTbl, Mbl, HA060OpOT, AO/KHbI 6nedoBaTh C
BO3JYXOM - TaK Mbl MAaKCMMM3MPYEM HalllE€ OXMAAHWE ANA 3TOM YacTM AuanasoHa. Mbl
yXKe paccMaTpuBasM MOAO6GHbIE NMPUMEPbl B CaMOM Hauyasie BTOPOM YaCTU KHUIWU.
BbiBefieHHble TOraa npaBuiia HEMJIoXo MOAXOAAT ANA 6bICTPOro MOMCKA peLleHUs C
HaMBbICLLMM OXMIAHUEM, NMPU YCJI0BMMU, YTO Mbl OKa3a/IMCb B MOAXOAALLEN CUTYaLMM.
OaHako B 60/1ee C/IOXKHbIX pasgadyax Ham MNpUAETCA PAcCMOTPETb BCE BO3MOXHblE
CTpaTermMm U OLUEHUTb MX MAaTEMATUYECKOE OXUAAHME.

Mprmep 8.1

Mbl HaxoaMMcA Ha 6onblioM GnaMHAe 3a cTonoM $5-$10. Urpa - 6€3/IMMMTHBIM
XonaeMm. Y 6aTToHa (KOTOPOro Mbl XOpoLlo 3HaeM) ocTtasiock $200 B cTake. Bce Mrpoku
aenatot ¢ona, 6atToH pensmt Ao $30. ManbiM 61amMH c6pacbiBaeT KapTbl.

06 onnoHeHTe Ha 6aTTOHE Mbl 3HAEM Cieaytollee:

e OH fenaet pens c agnanasoHom: {22+, A2+, KT+, K9s+, QTs+, QJ+, JTs, T9s}.
e Ec/m Mbl noMaemM B ONN-UH (eMy NpUAETCA BJIOXKUTb B 6aHK ele $170), To oH
caenaet Konn c AA-JJ 1 AK, a BCe ocTa/ibHble pyKM CKMHET B nac.

Koraa Mbl cienaem Ko, y Hac 6yJeT Kakoe-To 3KBUTU Ha NocTdione, B 3aBMCMMOCTH
OT LUMPUHDBI Hawero AuanasoHa. Hanpuvmep, ec/im Mbl ypaBHAEM C TEM XKe AMana3oHOM,
C KOTOpbIM OMMOHEHT AenaeT pens3 Ha npedione, Mbl MOXXEM PacCUYMTbIBATb NPUMEPHO
Ha 45% 3KBUTK (C NONPABKOM Ha TO, YTO Mbl 6€3 NO3ULMM).

Kakas cTpaterus akcnnyaTtaumm Ans Hac 6yaeTt Haumbonee npubbl/ibHOM?
ONnoOHEHT AeNaeT pens 350/1326 BCEX PYK:

6 KOMBMHaLMKM 415 KaxKA0M U3 TpMHaALUaTH nap = 78

16 KOMBUHaLUMM ANA ABEHaAUATU pyK BMaa Ax = 192

12 KOMBMHAUMM AN KaXKAOW M3 YeTbIpeX Pa3HOMACTHbIX PyK = 48
4 KOMBMHAUMKM ANA KaxKA0M M3 BOCbMM OHOMACTHbIX PYK = 32

C Apyrom CTOPOHbI, ON1-MH OH YPaBHSET TOJIbKO C 40 KOMGUHaUMAMKU. Kpome Toro, 3Tu
uMdpbl 6yayT MEHATLCA B 3aBMCMMOCTM OT HalleM COGCTBEHHOM PYKMU (€C/IM Yy Hac
OKaXKeTcs Ty3, TO KO/NMYECTBO KOMOMHAuMM AA M AX B [JManasoHe OMNMOHeHTa
YMeHbWHTCA U T.n.). OgHaKO B 3TOM MpUMeEpPe Mbl GyaemM MCMNoJib30BaTb 6a30BYHO
nponopumio, 6e3 yyeta 6/10KkepoB.



Ecim Mbl noMaemM B ON-MH, TO Mbl 6yaem puckoBaTb $190 (3hEKTUBHBIM CT3K B
pasjaye MMHYC 60/bLIOM 6/aMHA, KOTOPbIM YXKe He NPUHAANENKMT Ham), 4TOGbI
BbIMrpaTb 6aHK B $45. Mbl MOXeM TaK JefaTb CO BCEMM HALUMMM pyKaMM, M Torga

BblMrpaem 6GaHK 310/350 pa3 (mnau 88.57%). MNnoc gaxke Korga onnoHEHT ypaBHAET Hall

O/IN-MH, Yy HAc 6yaeT KaKoe-TO 3KBWUTWU, MyCTb M HeGO/MbWOoe - C/yvyarHas pyka
BbiMrpaeT y ananasoHa {AA-JJ, AK} okono 24.95% pas.

Takum 06pasoM, Mbl MOXKEM pacCcuyMTaTb MaTeMaTU4ecKoe OXUuAaHue OT ON-UHa:

<0OAn-uH> = p(ONNOHEHT agenaeT ¢ona) (6aHK) + p(ONNOHEHT genaeT Koan)
(P(Mbl BbIMrpblBaeM) (MTOroBbIM 6aHK) - (LEHA 0/11-MHA))

<On-un> = (0.8857) ($45) + (1 - 0.8857) ((0.2495) (5200 + $200 + $5) - $190)
<0nn-uH> = $29.69

UTaK, oNN-uH ANA Hac 6yJeT NpubbiNibHbIM AeMCTBUEM. Mbl MOXEM MPOCTO CTaBWUTb B
6aHK BCe CBOM AEHbrM C JI060M C/yYalMHOM pyKoM, Jaxke 720. Kak oKasasocb,
CTpaTerus Hallero OMMOHEHTa MMEET CYLIeCTBEHHbIM M3bSH - OH CJIMIIKOM YacTo
CKM/bIBAEeT B OTBET Ha peMs.

Tenepb npeactaBbTe, 4YTO y Hac 320. Y 3ToM pyku 21.81% Ha nobeay npoTuB
AvanasoHa {JJ+. AKs, AKo}. Monyumm:

<320, 0/11-uH> = p(ONNOHEHT aenaeT ong) (6aHK) + p(ONNOHEHT AenaeT KoJ)
(P(Mbl BbIMrpblBaeM) (MTOroBbIM 6aHK) - (LEHA 0/11-MHA))

<320, oan1-uH> = (0.8857) ($45) + (0.1143)(($405)(0.2181) - $190)
<320, onn-uH> = $28.24

Tenepb Mbl MOXXEM CPaBHMTb 3TO OXMAAHME CO C/yYaeM, Korga Mbl genaem Konn $20
Ha npednone. 34ecb «X» 03HAYaeT Halle 3KBUTKU Ha nocTdJione.

<Konn> = x(6aHK) - UeHa Konna
<Konn> = x(565) - $20

YT106bl KON CO CNYYaMHOM PYKOM 6bl/l HACTOJIbKO YK€ XOPOLUMM PEeLLUEHMEM KaK M My,
O’KMAAEMbIM BbIMIPbILL OT KO/ A0/IKEH 6biTh 60/blue $29.69.

x($65) - $20 > $29-69
X > 76.45%

MOHATHO, YTO AaXe CaMblM OAAPEHHbIM B MMPE MIPOK HMKOrAa He 6yaeT MMeTb 76%
3KBUTU B 6aHKe 6€3 Mo3uLMM CO C/ly4altHOM PYKOM MPOTUB OyMeH-pel3a U3 6aTToHa.



Ho 4to ecnn y Hac okasanucb Ty3bl? Tenepb Yy HaC eCTb 6/I0KEpbl Ha HEKOTOPbLIE PYKM
M3 [AManasoHa OMMOHEHTa, TaK YTO CamMoe BpeMA MpPUMEHMTb Teopemy baleca.
MonyymMM, 4YTO B 3TOM CJIyYae OMMOHEHT AeslaeT pem3 c 249 KombMHauusaMM, a
YpPaBHUBAET O/I/1-MH TOJIbKO C 27. Hawe 3KBUTM NPOTMB €ro AvanasoHa Kosia 0/1-uHa
6yaet paBHoO 83.43%.

<AA, 011-uH> = p(ONNOHeHT aenaeT ¢ong) (6aHK) + p(ONMNOHEHT AenaeT Koan)
(P(Mbl BbIMIpbIBaEM) (MTOrOBbLIM 6aHK) - (LLEeHa 0/1/1-MHA))

<AA, onni-ub> = (222/5,6)(545) + (27 /5,49 )((0.8343)(5405) - $190))
<AA, onn-uH> = $56.16

A}'IFI I'Ipl/I6bI}'IbHOI'O Ko/lla C Ty3amum HGO6XO,£IMMO CO6J'II-O,D,€HM€ cnegymouiero
HepaBeHCTBa:

x($65) - $20 > $56.16
x > 117.2%

TakoM CLleHapMﬁ HE ABNAE€TCA HEBO3MOXKHbIM, OCOBGEHHO €C/I1 Mbl Urpaem npotme
arpeccmMBHOro OnnoHeHTa. OAHaKo BaXXHO MOHMMaTb, YTO 34€Cb Mbl roBOpmM O nqueﬁ
pPyKe, KOTOpaA TOJ/IbKO MOXeT Y HaC OKa3aTbCA.

Yto B utore? Onn-mH C M06bIMM ABYMS KapTaMM MPOTMB TAaKOro 6aTTOHA OKasblBaeTcA
ropaszio 6o0see NpuobIIbHbIM PeLleHMEM, YeMm Kon uam dona. UckawdeHnem 6yaet
CNyyYaM, Korja y Hac O4YeHb CM/JIbHas pyKa - Torja BCE 3aBMCMT OT TOrO, HACKOJIbKO
XOPOLLO Mbl M HaLl OMMOHEHT UrpaemM Ha nocTtdione.

TaKoM aHanu3 MoXKeT AaTb O4YeHb Xopouwlee npeacrtaBieHne o npo6enax B CTpaTermax
HalMX OMNMNOHEHTOB. B 3TOM npuMepe UrpokK Ha 6aTTOHE C/IMLLIKOM 4acTO CKmAbiBan
PYKM U3 CBOEro Jnarna3oHa oyneH-peﬁ3a, OJHAaKO Mbl CMOTI' /11 y6e,DMTbCFI B 3TOM TOJIbKO
nocine noJIHoro pacyeta MaremMaTtHU4eCKOro OoXunaaHuA. 3a CTO/IOM Xe K noxoxemy
BblIBOAY MOXHO I'IpMﬁTM HECKO/IbKO 6onee NPOCTbIM MYyTEM!

"OnnoHeHm omkpbisaem 25% pyk, HO desaem Ko/ MOJIbKO € napol KombuHayud.
Ecau a nocmasso oa1-uH, mo A puckyilo NpUMEpHO YembipbMA pasmepamu 6aHKka (4 K
1). Ecnu onnoHeHm 6ydem ypasHUsamse OJ11-UH pexe, 4em OOUH pas u3 namu, mo A
Mo2y mak desams ¢ 1060l pyKol, u ewe uHo20a A 8biu2par 6aHK nocse e2o Kosna."

lMpumeyaHue nepesodyuKa: llo4yeMy onnoHeHmM OoJiXXeH deslamb KOJII pexe,
yeM OOUH pa3 u3 namu? Mbl puckyem 4YembipbMA eoOuHUUamu (mekywuli
pa3mep 6aHka), 4mobbl Bbluzpamb OOHYy. Eciu onnoHeHm 4Yemsbipe pasa
CKuHem csou kapmobl (+4 * 1) u oQuH pa3 ypasHaem (-1 * 4) mo Mbl HU4e20 He
8blU2paem, HO HU4Ye20 U He npou2paem - KAk MOXHO NOHAMb, ypasHusamse 8
maKkom cay4ae oH 6ydem 1 pas u3 5 (Yembipe noC 0OUH).



MoUCK YSI3BUMOCTEM B UIPE OMNMOHEHTA - 1aBHbIM 3/IEMEHT B CTPATErnm 3KCM/lyaTauuu.
B npuvmepe Bbile Mbl OBHAPYXMAM AMCOGaNaHC MEXAY AMarna3oHOM persa MU
AMana3oHOM KoJlla. DTO MO3BOIAET HaM 3KCMJlyaTMpOBaTb MrpoKa Ha 6aTToHe, CTaBs
ONN-UH C NOObIMU ABYMA KapTamMu. ECaM 6bl Haw ONMOHEHT XOTeN MCMpaBMTb CBOIO
OWMBKY, OH MOr 6bl IM60 Cy3MTb CBOWM AManasoH A/ OyneH-pemsa, JIM60 pacliMpUTb
AManasoH AN1a Koana oNN-uHa.

Ho OnNMnOHEHTOB TaKXe MOYKHO 3KCMIyaTMPOBATb M Ha Pas/IMYHbIX /ionax, KOTopble Ha
nepBbli B3ras84 MOryT NMokasaTbCA HENOAXOAALWMMM /1A Hac.

Mprmep 8.2
MpeacTtaBbTe cebe caeaywLyo CUTyaumo B IMMMTHOM Xonaeme:
Bl nenaete pens ¢ 99 m3 nosvumm UTG 3a MONHBIM CTOIOM (CKaXXeM, 4To Ball
AvanasoH Ana pemsa coctomT u3 AA-99, AK, AQ, un AJs). OnnoHeHT cneBa OT Bac
Aenaet pe-pems (Bbl nonaraete, oH Tak genaet ¢ AA-TT, AK 1 AQs). Bce ocTanbHble
UrPOKM CKMAbIBAIOT CBOM KapTbl, Bbl Ae/laeTe KO.
®non A72, pasHoMacTHbIM. Ha Baw B3rnsg, onnoHEHT G6yAeT pasbirpblBaTb BECb CBOM
AManasoH Ha Takom ione cnegylwmMm obpa3om (Mbl He OyaeM  yuuTbiBaTb
BEPOATHOCTb NonajaHMsA B CET Ha TepHe, YTOObI YNPOCTUTb pacyeTbl):

Ecau Bbl caenaeTe Yek, OH NOCTABMT CO BCEMM PyKaMu

Ecnv Bbl caenaete 6eT, OH ypaBHAET CO BCEMU pyKaMM

Ecnu Bbl caenaete qu-peFB Ha CbJ'IOI'Ie, OH ypaBHAET CO BCEMU PYKaMH

Tabauua cTpaTerni Ana TepHa BbIrNAAUT CNEAYIOLMM 06PA30M:



Bawm Bawm
AEeUCTBUA | AenCTBuA
Ha ¢ione Ha TepHe
AA KK/QQ JJ/TT AK AQs
Yek-pens
bet Pel3 dong, dong, Pe3 Konn
Yek-konn bet bet bet bet bet
Yek-pens | bet/Pe-pens |bet/dong| bet/dona | bet/Konn |bet/Konn
Yek-konn
bet Pe3 Konn Konn Pei3 Peis
Yek-konn bet Yek bet bet bet
Yek-pels | bet/Pe-peis Yek Bet/®ong | bet/Konn |bet/Konn
bet
bet Pens Konn Konn Pens Pens
Yek-konn bet Yek bet bet bet
Yek-pens | bet/Pe-pens Yek bet/®ong | bet/Konn |bet/Konn

Kak Ham cnepyeT pasbirpatb csou 99?7

Kak npaBwsio, AyMawluii UrpoK 3ameTuT, YTO ero napa He 6beT HU OfHY PYKY M3
AManasoHa OMMoHEeHTa, M MpU 3TOM Yy Hee Bcero Aga ayTta. CuTyaumsa He M3 AyudlmX,
MO3TOMY MJIaH «4YeK U dhong Ha dione» BbIrNAaUT Haubosiee NpeanoUTUTEIbHbIM.

OZHaKo NpaBWJIbHbIM NOAX0A K 3TOM 3ajadye MpeanonaraeT BblYMC/IEHUE OXMLAEMOrO
BbIMIpbIA ANA pas/MyHbIX cTpaterni. Kak Bbl yxe 3HaeTe, yek/dong Ha dnone
0671aZjaeT HEMTPa/bHbIM MaTEMATMUECKMM OXMIAHUEM - C 3TOM JIMHUEN Mbl U Byaem
CPaBHMBaTb BCE OCTaJIbHblE CTPaTErUM.

[na Havyana, pAaBaMTe oONpefeMM KOJIMYECTBO KOMOMHAUMM AN KarKoW pYKM
onnoHeHTa. C y4eToM Ty3a Ha dJione, CTPYKTypa ero AManasoHa BbiraamT CleyoWwmm

06pa3oMm:
AA: 3/42
KK, QQ, JJ, TT: 6/42 Ha KaX<aylo napy
AK: 27,5
AQs: 3/ 47



PaCCMOTpMM HECKOJIbKO BO3MOKHbIX CTpaTeFMﬁZ

4)

Yek/dona Ha pnone

Yek/Konn Ha dnone, a 3aTeM YeK/pen3 Ha TepHe. Ec/iM ONnoHEeHT OTBETUT Ha
per3, TO Mbl NPOCTO CAAAMMCA U He ByJleM 60/Iblle BKNAAbIBATb A€HbIM B GaHK.
Yek/pen3 Ha ¢none u 6et Ha TepHe. Ec/M ONMoOHEHT chaenaet pe-pems Ha
dnone UM TepHe, Mbl CKMHEM CBOI PYKY, €C/IM e OH ypaBHAET Ha TepHe, TO
Mbl He 6yeM CTaBUTb Ha pUBEpE.

beT Ha dnione U TepHe

Cmpameausa 1) MaTemMaTuyecKkoe oxuaaHue pasHo 0.

Cmpameezusa 2) MNonyunm cnegyouiee MaTeMaTUYeCKoe OXuaaHue:

vs AA, AK, AQs: -5 cTaBOK

vs JJ-TT: +10.5 cTaBoK (7.5 13 6aHKa Ha npedsione, 1 Ha daone 1 2 Ha TepHe)
vs KK-QQ: -3 cTtaBku

<Cmpameausi 2> = p({AA, AK, AQS})(-5) + p({JJ, TT})(10.5) + p({KK, QQ})(-3)
<Cmpamezusi 2> = (3/7)(-5) + (3/7)(10.5) + (2/7)(-3)
<Cmpameeaus 2> = 0

Cmpameezusa 3) Mony4ynm cnegyoliee matemMatmyeckoe oxXmaaHue:

vs. AA, AK, AQs: - 4 cTaBKkM
vs. KK-TT: +9.5 cTaBoK

<Cmpameeaus 3> = p({AA, AK, AQs})(-4) + p({KK, QQ, JJ, TT})(9.5)
<Cmpameaus 3> = (3/7)(-4) + (*/)(9.5)
<Cmpameeaus 3> = 3.71

Cmpameezusa 4) MNMonyumm cnegyrouiee MaTeMaTMyeCcKoe oxuaaHue:

vs AA, AK, AQs, KK, QQ: -3 cTaBku
vs JJ, TT: +8.5 ctaBoK

<Cmpameezus 4> = p({AA, AK, AQs, KK, QQ})(-3) + p({JJ, TT})(8.5)
<Cmpameaus 4> = (5/7 )(-3) + (2/7)(8.5)
<Cmpamezus 4> = $0.29

OKa3blBaeTCs, YTO MHTYMUMA M3HAYaNIbHO MOZACKa3asna Ham CTpaTermilo C HaMMeEHbLLMM
OXXuAaHuem!



ABHbIM (haBOPUTOM 34€Cb, KOHEYHO Ke, AB/IAETCA CTpaTerma yek/pensa Ha done ¢
nocneaylemM CTaBKOM Ha TepHEe - C TaKOW JIMHMEM Hall OXMAAEMbIM BbIUIPbILL
COCTaBUT MOYTU YeTblpe CTaBKU. [IPpOTMB OMMOHEHTA, MCMOJb3YIOLErO TaKyto
KOMBMHaumio cTpaternm, dona AeBATOK Ha daone 6bin 6bl rpy6eniuen owmnbkon. Ho
JlaBanTe pasbepemcs, Movemy 4YeK/pem3 Ha Jione M CTaBKa Ha TEepPHE HaCTOJIbKO
NPUObISIbHBI.

Haw onnoHeHT pa3gyn 6aHK Ha npedone Ao wecTu ctaBok. OAHaKO Ha JOCKe C TY30M
OH roTOB CKMHYTb 60/1ee NoJI0BUHbI CBOEro AMarna3oHa BCEro npoTuB YeTbipexX CTaBOK C
HaleM CTOPOHbl. MHbIMM C/ll0BaMM, Creaya 3TOM JIMHWM, Mbl BKNaAblBaeM B 6GaHK
yeTblpe CTaBKM, YTOGbI BbIMIrpaTh LWECTb, a APYroM MIPOK CKMAbIBAET CBOM KapTbl 6osiee
4yeM B MOJIOBMHE C/lydaeB. TakMm obpa3om, 3TOT ¢dion ANA AeBATOK NpeBpaTusCca M3
04YeHb NJI0XOro (Tak 6bl U 6bI10, €CIM Gbl Mbl NOKAa3a/IM OMMOHEHTY CBOK PYKY) B OY€Hb
XOPOLUMM, MCKIOYUTENBHO 6narofapsi CTPYKType AManasoHa OMMOHEHTa, a TaKXke
BbIGPAHHOM MM CTpaTerum.

K cnoBy, oH MoXeT m3bexaTb 3KCMJlyaTauumM Ha TAKOM TEKCType AOCKM, HO B 3TOM
c/lyyae emy npuaeTcs ypaBHMBATb Hawm ctaBku ¢ KK 1 QQ.

Mprmep 8.3 (Bo3Bpawaemca K pasgaye 5.1)

MocneaHu NpuMep ANA 3TOM TNaBbl Mbl YK€ PacCMATpMBa/iIM paHee - 3TO pyKa M3
Ctaga Xam-/loy (npumep 5.1 13 NATOM rnaBsbl).

AaBaFiTe OCBEXWM B NMaMATHU X0 pa3aayn:

Mbi: (5%AY) 4v 84 J¥ Aa
OnnoHeHT:  (?77) 6% Te K& 3&

AHTe coctaBnset S5, mmut $30-60. B 6aHKke nexut $345, Mbl rOBOpUM CBOE CJIOBO
nepBbiMM. Ham yaanocb cCy3uTb [AManasoH OMMOHEHTa [0 CJ/eayllero Habopa
KOMOUHaLUM:

AA
Qe Qx
Qx Qy
J& Jx
Jx Jy
X Yo

O =, N W W=

Hawa 3agaya - npoaHannsupoBaTb Urpy NPOTUB 3TUX PYK Ha LWECTOM yauue. B Kaxaom
cnyyae Mbl 6yaem fenatb NpeanosioKeHUs O TOM, Kakue AeMCTBMSA NpeanpuMeT Hall
OMMOHEHT, MCXoAA M3 TOro, 4YTO B €ro pacrnopsKeHuu 6yaeT He TaK MHOro
PaBHOLEHHbIX BapuaHToB. [paBAa, CTOMT OTMETUTb, YTO MPOTUB CMJIbHBIX WMIPOKOB
cTpaTerMs Mrpbl Ha MNO3AHUX YAMLAX 3HAYMTE/IbHO YC/IOXKHAETCA M3-3a MOSBJIEHUS
pensoB ¢ nony-6nedamm U T.n. Mbl Takxke 6yaeM CYMTaTb, YTO C HALLEM PYKOM Mbl



AdaxKe He paccMaTpuBaeM BO3MOXKHOCTb qu/peFBa - TaKaA JIMHHNA 34eCb NOJIHOCTbHO
JIMlI€Ha CMbICAa.

B xoae aHanM3a Mbl 6yaem AenaTb MHOXECTBO AOMYLEHMM 06 Mrpe OMMoHEeHTa Ha
cnefyowmx yamuax TOprosau. M XOTS Mbl HE MOMKEM 6biTb MOJHOCTbIO YBEPEHbI B
TaKMUX BellaxX, BO3MOMHbIE OLUMOKMU B HaLLUMX CYKAEHMAX MOYTM HMKAK He MOB/MAIOT Ha
OTBET, €C/AM TO/bKO Mbl He 6YJeM CUMCTEMATMYECKM HEJOOLEHMBATb WM
NepeoLEeHMNBaTb SKBUTU HaLLIEN PYKM.

Mpotus AA:

Korga Mbl BbIGMpaeM MeXay YEKOM M 6eTOM MPOTMB 6JIM3KOM MO CMJIE PYKMU, BaxKHO
MOHMMATb, YTO, CKOpee BCEro, X0 pasfayM OT Halero pelleHns HUKAK He U3MEHMTCS
- 0/lHA CTaBKa 3aMAeT B 6aHK B JID60M C/lyvae.

Ecnm Mbl caenaem 6eT, TO ONMOHEHT HE PELUMTCA OTBETUTbL PEM30M C AA - y Hac BMoJiHe
MOXKeT OKa3aTbCA roToBas /Ioy-pyKa (M 3T0 6yAeT oTpuuaTesibHbIM PpUpONa AN Hero,
Beb Mbl Y€ HE MOXeM npourpatb 6aHK), MJC MHOTZA Mbl MEpPecTaBUM €ro C
HatcoM. C ApyroM CTOpOHbl, €CAM Mbl CAENaeM YeK, To napa Ty3oB C (asw-apo
HaBepHsAKa NocTaBMT. TaknMM 06pa3om:

<bem> = <Yek>

3aMeTbTe, YTO HaM Ha CaMOM Jefie He OYeHb BAaXHO 3HATb TOYHOE MaTemMaTuyeckoe
OKMAAHME ANA KaXAOro AEeMCTBMA - AOCTATOMHO MPOCTO ONpeAeMTb, Kakas M3 JIMHWUMA
nyyuwe. O4YeBUAHO, YTO B 3TOM CMTyaUUM Y HAC ByAEeT HEO6XOAUMOE SKBUTU A1 KONNA,
TaK 4YTO Mbl Jaxe He 6yJaemM AymMaTb TOM, YTOObl CKMHYTb CBOM KapTbl; a Pa3HMLIbI
MEXJYy 6ETOM M YEKOM, KaK Mbl YXKe onpeaennim, He 6yaeT HUKaKoM.

Mpotue Q& Qx 1 J& Jx:

3[€ecb Y Hac Kak Jlyyllas xak-pyKa, Tak M Jyylias oy-pyKa. Ecam 6bl 310 6bin1 06bIYHbIM
Ctaa, Mbl 6bl 6€3 JIMWHMX Pa3roBOpoB CAeNaNn CTaBKy, YTOObI MOJyYMTb BI/IbIO OT ApO.
OaHako B XaM-Jloy Halla KOMBMHALMSA eLle CUIIbHEE - AaXKe €C/IM OMNMOHEHTY 3aMAeT Ha
cneaytwoulen yamue dasw unm ase napbl, 12 13 octaBWMXCA 39 KapT rapaHTMpYOT HaM
NosoBMHY 6aHKa. Mbl MOXKEM MCMOJIb30BaTb 3KBWUTU HALIEM PYKM BMECTO OOLLErO
3KBUTM B pa3gaye (C y4eTOM puBepa), MOCKOJIbKY MHOrAa OMMOHEHT MoMajeT B CBOM
3w M OAHOBPEMEHHO MOJYYMT Ayullylo JI0Y-PyKY, MM Ke Hawe J0y-ApO0 He
3aKkpoeTca Ha puepe. Mpotre Q& Q¢, y Hac okono 70% Ha nobeay:

<bem> = p(BbiMrpbiBaeM)(6aHK Ha p1Bepe) - CTaBKa

<bem> = (0.70) ($345 + $120) - S60
<bem> = $265.50



<Yek> = p(BbiMrpbiBaeM)(6aHK)

<Yek> = (0.70) ($345)
<Yek> = $241.50

Taknm o6pa30M, CTaBKa Ha LUECTOM yanue no3BoJIUT HaM NOJlyYUTb AOMOJIHUTEIbHbIE
$24.

Npotue Qx Qy n Jx Jy:

B 3ToM ciyyae Mbl CTOMM MNpOTMB elle 6Gonee CnaboM PpyKW, MO3TOMYy 6GeT -
€MHCTBEHHO BEPHOE peLleHue.

C Apyroi CTOpOHbI, TENepb ONMOHEHTY NpUAETCA pellaTb, YTO AenaTb CO CBOEM MnapoM
AaM MM BaneTtoB. [OCKONbKY Y HAaC 4acTO OKaXKYyTCA KaK MMHMMYM Ty3bl (NJtocC
BEpPOATHbIE ABE Napbl, Ty3bl C JIOy-ApPO, JIOY-pyKa CO CfabbiM Xan-Apo M T.M), OH,
CKopee BCero, cacTcs.

Ecnm ke Mbl caenaem YeK, TO OMMOHEHT BO3MOXKHO MOJIOKMT Hac Ha mapy Maglle
TY30B M YpaBHSET OJIHY CTAaBKY Ha puBepe.

<bem> = $345
<Yek> = p(BbIMrpbiBaeM)(6aHK Ha pMBeEpE) - CTaBKa

<Yek> = (0.85)($345 + $120) - S60
<Yek> == $335.25

34ech 6er NnpuHeCeT HaM J0MNOoJIHUTE/IbHbIE $10, TaK KaK Mbl 3a6epeM BeCb 6aHK npAMo
cenyac 1 He No3BOIUM HalwleMy OMMnOoHEHTY nonactb B ApPO.

MpoTtrB X& Y&:

Ecnm Mbl pelunm caenaTb CTaBKY, TO OKaXKEMCA B HEMPOCTOM CMTyaumu. Y OMMOHEHTa
Ha pyKax roToBbIM (/I3 U JIOY-APO, TaK YTO Mbl HAaBEPHSKA NoJlyymMm pers. C yyeTom
Hallero /Ioy-1po, a TaKXe BepoATHOCTM nonybneda, Ham NpuaeTcs Aenatb KoJ.
Takum 06pasom, Mbl IM60 MOCTaBMM B 6aHK JiBE CTaBKM Ha LLECTOM YJIMLIE M OJHY Ha
ceabMOM (ec/u nonmajiem B ABe Napbl MM I0y-ApO), /M60 TOJIbKO ABE CTaBKM Ha
LIeCTOM yauLe (eC/IM HAM HMYEro He 3aMlaeT).

C Apyron CTOpOHbI, BMOJIHE OYEBWMAHO, YTO MPOTMB TaKOW PYKM Mbl AOJIKHbI AeaTb
yek. Toraa Ha LWeCTOM yMLE ONMOHEHT NMOCTaBMT, @ Mbl YPABHSAEM.

Ecam Mbl nonagem B CBoM ayTbl Ha puBepe, Y Hac 6yaeT 13% 3KBMTM NPOTMB AManasoHa
OMMOHeHTa. AyTamm Mbl CYMTAEM ABYX Ty30B M BCE KapTbl OT ABOMKM [0 BOCbMEPKM,



NAC Tpu Baneta. To ecTb 26 pa3 13 34 y Hac 6yAeT cneayrollee oxuaaHue:
<bem> = p(BbIUrpbIBaEM) (MTOroBbIM 6aHK) - MHBECTMLUMM B BAHK

<bem> = (0.13) ($345 + $360) - $180
<bem> = $-88.35

<Yek> = p(BbIMrpbIBaeM) (MTOroBbIM 6aHK) - MHBECTULMMU B BaHK

<Yek> = (0.13) (5345 + $240) - $120
<Yex> = $-43.95

7 8/34 pa3 Mbl He MOMaZeM B CBOM ayTbl M MOTEPSEM BCE AEHbIM, BJIOXKEHHbIE Ha
LIeCcTon yamue:

<bem> = $-120
<Yek> = $-60

PaccuntaeM matematmyeckoe oxnzaHue AnA Ka)Kﬂ,Oﬁ U3 JIMHUM:

<bem> = p(He nonasau B ayTbl) (OXKMAaHWE) + p(nonanu B ayTbl) (OXKMAAHUE)

<bem> =26/, (5-88.35) + 8/5, ($-120)
<bem> = $-95.80

<Yek> = p(He nonasu B ayThl) (OXMAaHMe) + p(nonaau B ayTbl) (OXKMAAHUE)

<Yek> = 26/34_ (5-43.95) + 8/34 (5-60)
<Yek> = $-47.73 ~ $-48

CoctaBnM CBOJHYIO Ta6J'II4L|,y ANnA BCeX PYK B ANaNa30HE OMNMnoHeHTa:

B3BelwweHHoe
KapTbl onnoHeHTa BepoATHocTb <bet> - <Yek>
oXXuAaaHue
AA 1/16 + 0

Q& Qx 1 J& Jx 5/16 $24 $7.50
Qx Qy 1 Jx Jy 4/16 $10 $2.50

X& Yo 6/16 $-48 $-18

Utoro 1 $-8 3a pasgauy

Tenepb Mbl MOXXeM [106aBUTb B AMAMNA30H OMMOHEHTA HECKOJIbKO HECTAHJAAPTHBIX PYK,
MPOTUB KOTOPbIX, KaK MpaBwio, 6eT 6yaeT Ny4ylunm pelieHnem. OaHako Ans no6oro
a/leKBATHOr0 AManasoHa Mbl BCE PaBHO MOJIYYMM CXOMKMM OTBET - CTaBKa, KOTOPYH
MHOTMe Urpoku 6bl cenanm 34ecb 6e3 ULLIHUMX Pa3roBOPOB, Ha NPOBEPKY OKa3blBaeTCs



Xyxe CBOEMN aJ/lbTEpPHATUBDI.

lMpumevyaHue om nepesod4yuka: 30ecb Mbl HAWJIU HE mMamemamu4vyeckoe
oKudaHue om CMasKu (uau 4Yeka), Komopoe AKo6bl cocmassifem $-8 3a
pasoayy, a ullb pasHUyy Mexxoy 0XXudaembiM Bblugpbiluem 8 caydae 6ema u 8
cnyyae yeka. [lpowe 2080ps, Mbl JoKA3asau npednoYmMumMesIbHOCMb 4YeKka Ha
wecmol yauuye, a He e20 npubbl/IbHOCMb.

Kak Bbl MOrM 3amMeTUTb, B 3TOM pasfjayve Mbl CAENAM [OCTATOMHO 60/iblloe
KOJIMYECTBO AonyLieHWM. MOXHO He COrfallathCA C HalMMM JI0raJlkamu O JEeMCTBUAX
OMMOHEHTa, 0 TOM, YTO NMPOMUCXOAMNO Gbl Ha CAeayLMX yauuax M T.n. OAHaKo 34echb
rnaBHoe coBCceM He 3To. Ha npumepe npoctoM pasgaum w3  Craga Mol
NMPOAEMOHCTPMPOBA/IM, KaK CNeyeT YMTaTb PYKM, Kak paboTaeT TeopemMa bareca, Kak
C NOJlyYEHMEM HOBOM WMH(MPOPMALMM MOXKET MEHATbCA Halle MpeACTaBleHNEe O
AManasoHe, M KaK CTOMUT YuYMTbiBaTb AEMCTBMA Ha MNPOW/bIX YAMUAX. 3aTeM Mbl
MCNO/Ib30Ba/IM BCE MOJIyYEHHbIE CBEAEHMA A4 NOAPO6GHOro aHa/M3a MaTeMaTMUYeCKOro
OMZAHUSA OT PO3bIrpbilla HalLEeN PYKU NPOTMB AManasoHa ONMOHEHTa.

Hy»xHO 3anoMHUMb

e [locne onpeageneHnAa Auvana3oHa MU CTpaTerMn  OMNnoHEeHTa, Mbl  MOXKEM
MCMNoJ1b30BaTb MNOJIYYEHHYHO l/IHCI)OpMaLl,l/ﬂO, YTOObI paCcCynTaTb MaTemMaTnveckoe
OXnaaHne pas/invHbIX JIMHUA U Bbl6paTb Haubonee npeanoYTUTesibHyt0 U3 HUX.

e KayecTtBeHHoOe onpegenexHue CcNabbIx CTOpPOH B UIrpe OMMOHEHTa NMOMOXeT HaM
I'IO,£|,O6paTb NpaBUJIbHYIO CTpaTErUto 3KCnyataunm HenocpeaCTBeHHO 3a CTOJIOM,
rae y Hac HeT BO3MOXXHOCTH NMPOMN3BECTU HGOGXOAMMbIe BblYNCNIEHUA.

e Mbl [JO/KHbI pa3BuBaTb Hally MHTYMUMIO ANS CUTyauuM, KOTOpble O06blIYHO
noapa3syMeBaldT BO3MOXHOCTb 3KCnJjiyatalyun OMMNOHEHTa - TaK HaM 6y,£|,eT npotwie
NPUHMMATb NpaBuJibHbIE PELUEHUA B UTPeE.

L] 3aqaCTy+o Mbl 6bl XOTE/N Urpatb No-pa3HOMY MNMPOTUB pPa3HbIX yacTen Anana3oHa
onnoHeHTa. YTo6bl BbIOpaTb BEPHYK JIMHWUIO MPOTMB BCEro AManasoHa, Mbl
AOJTXXHbl B3BECUTb Halle MaTeéMaTnveCKoe OXMaaHUe NpoTmuB KaxKaoro tmna pyk
B COOTBETCTBUAN C UX AOJIAMAN B AMaNa30He.

e lloygayH D3KBUTM OTpa)KaeT OXMAAEMbIM BbIMIpbIl, eciu  6bl  pasgaya
3aKOH4YM1aCb Ha TeKyUJ,eﬁ yauue ToproesiM, U Ha CTOZ1 BblW/IM OCTaBLIMNECA
KapTbl. 3I-<C-UJOy,£|,ayH 3KBUTKU TMOKa3blBaeT Halwe oXMaaHne OT CTaBOK Ha
noctdone.



FnaBa 9
MoACTPOMKM M BaNaHC: AManasoH NPoTMB AManasoHa

B npeablaywmx 4YeTblpex rnaBax Mbl MPeAIOKMAM MPOCTOM aJrOPUTM PO3birpbilla
OTAE/NbHbIX PYK MPOTMB CTaTM4YHbIX CTpaTerMi. Mbl onpefensanu AuanasoH, Aenanu
NPeAnoJIOKEHMA O BO3MOXKHbIX JIMHMAX PO3bIrpbilla, M HA OCHOBAHMM 3TUX [AAHHbIX
3aTeM MCKaiM CTpaTermo C MaKCMMasIbHbIM MATEMATUYECKMM OXMIaHWEM. TaKkoM
NnoAxoZ NO3BOJISET NOJYYMTb MAKCMMYM B3JIbl0 C KOHKPETHOM PYKOM MpPOTMB Nt060ro
OMMOHEHTa, KOTOPbIM MrpaeT Mo CTaTMYHOM CTpaTermMu, IM60 OTK/IOHAETCS OT Hee B
npeAcKasyemMoln MaHepe.

Ho 4To ec/in ONMOHEHT - CMJIbHbIM UIPOK? TOrJa OH TOXe GYAEeT MbITaTbCS YMTATb HALLM
PYKM M cTpaTeruu, 4tobbl 3aTeM MCMNOJIb30BaTb HAWAEHHbIE CNabble MecTa. JTO 3HAYMT,
YTO Mbl AOJ/IKHbl O4YEHb OCTOPOXKHO MOAXOAMTb K 3KCMJlyaTauMM Takoro urpoka. Ecam
Mbl 6yaeM 3TO AenaTb B C/IMIIKOM OYEBWMAHOM MaHepe, TO €My He COCTaBWUT Tpyaa
NOACTPOMTL CBOK CTPATErMI0 U NEPEMTU K KOHMP3IKCNlyamayuu.

MpeactaBbTe cebe, YTO Mbl OKA3a/IMCb B HEKOM CUTyauuu, rAae Mo HaWMM JaHHbIM
onnoHeHT 6nedyetr Ha 10% pexe, 4yeM JO/KEH. Mbl MOXEM 3KCrJyaTMpoBaTb 3Ty
cnabocTb HONAOM CO BCEMM HALIMMM PYKaMM, CMOCOOGHbIMM MOOUTb TOJIbLKO 6ned,
MOCKO/IbKY 34eCb Mbl OyJem npourpbiBaTb B3/bI0 6eTamM OMMoHeHTa 6o0sblie, 4em
BblUrpbIBaTh y 6,1€0B.

OAHAKO Hall KOMMETEHTHbIM OMMOHEHT HE OCTaBMT TaKyl MOACTPOMKY 6€3 BHMMAaHMS.
Mcnonb3ya TOT Ke Camblit a/IfOPUTM, OH HaMAET TOJIbKO YTO MOABMBLLYIOCA YA3BMMOCTb
B HallleM CTpaTermm - Mbl CTa/IM C/IMLLKOM 4YacTO CKWU/bIBaTb CBOM PYKU. TaK 4YTo Tenepb
OH MOXeT HavaTb 6/1iecoBaTh Yalle, YeM paHblue. Mbl e, B CBOWO o4epe/b, OTBETUM
Ha 3TO MOBbILIEHMEM YACTOTbl Ko/1a U T.4. CTpaterus aKcnyatauum B KaxKIoM U3 3TUX
CUTyaumi npeanonaraeT AOCTAaTOYHO paAMKasibHble NMepPeEMEHbI B HalMX TEeHAEHUMAX -
OT «HMKOra He AenaTb KOAM» [0 «BCerjaa Aenatb Koan». O4HaKo Takaa pe3kad CMeHa
CTpaTermMm OTKPbIBAET HAC A/1A KOHTP3KCMJ/lyaTalmm CO CTOPOHbI OMMOHEHTA.

A}'IbTepHaTMBOl\;i MOXeT CTaTb T[JlaBHaA HOACTpOﬁKa CTpaTtermmnm - TaK OINMNOHEHT He
CMOXeT Cpa3y MNOHATb 4TO NpPOMUCXOAUT, HO B TO XK€ BpeMA Mbl NnoTepAeM 4acCTb
OXMnAaHMA OT 3SKCnjyatauunu. Unnu Mbl MOXKeM npoao/KmMTb UrpaTb B I'IO,CI,CTpOl‘/’iI-(M n
KOHTpI'IO,D,CTpOleKM, CTapaACb OKa3aTbCA Ha LWar Bnepeau. B Takom C/qlydae, B
BbIUTPbILLIE OKaXXeTCA TOJIbKO UITPOK, KOTOPOMY yAaCTCA NMpaBMJ/IbHO NpeCKa3aTb CMEHY
CTpaTtermn1 CcBoero onrnoHeHTa.

Nzpaem npomus cusibHbIX Apo

Kak Bbl MOXETE NMOMHMTb, B OJHOM M3 NPOL/bIX [/1aB Mbl MOAPOGHO pa3obpanu Urpy C
KOHKPETHOM pPYKOM MpOTMB JAManasoHa oOnmnoHeHTa. OAHAKo Haw  CO6CTBEHHbIM



AManasoH 3a4acTyl0 OKa3blBae€TCA HEe MeHee BaKHbIM. Korga Mbl 3KCMyaTMpyem
APYrMX UFPOKOB, Mbl UCMOJIb3yeM MHMOPMALMIO, KOTOPYIO MOJYYaeEM M3 UX AEUCTBUMN.
Tenepb npeAcTaBbTe, YTO Mbl MrpaemM MpOTMB OMMOHEHTa, KOTOPbIM CTapaeTcs
3KCNJlyaTMpOBaTb Hac. Mo/lyyaeTcs, OH TaKKe MOXKET MCMO/b30BaTh Jto6ble NOACKA3KM,
KOTOpble MOJIyYaeT M3 HalIMX JIMHWIA Po3birpbilia. TO €CTb MPOTUB TAaKOro MIrpoKa Mbl
AO/IKHbI  MOCTOAHHO 3aJyMbIBAaTbCA O TOM, KakK OH 6yAeT MPMMEHATb TaKylo
MHbOPMaLUMIO, M MO  BO3MOXHOCTM  CTapaTbCA  MMHMMM3MPOBATb  PMUCK
KOHTP3KCNJlyaTaumm B HalleM CO6CTBEHHOM CTpaTeruu.

[laBalite pacCMOTPMM AOCTATOYHO CrneundUyHbIA TMN PYK B 6€3/IMMUMTHOM Xoaaeme -
CvbHble Apo. Kak npaBuno, Takaa pyKa BK/YaeT B cebA da3w-gpo, a Takxke
HECKOJIbKO AOMOJIHUTE/IbHbIX AP0 (OBEpPKapTbl, raTwoTbl, OTKPbITble CTPUT-APO), YTO
obecneunBaeT en oT 12 Ao 15 4MCTbIX ayToB (OKOMO 45% 3KBUTM Ha aone) NpoTuB
Nto60M Ton napbl.

B rnase, rge Mol aHaJ/IM3npoBasi1 Urpy C OTKPbITbIMM KapTaMH, Mbl MOKa3a/iM, 4TO
CHUJIbHbIE APO AO0J1)KHbl CTPEMUTDLCA ,ElOl\;iTM 40 OJI/1-MHa Ha paHHUX YyJnMuax TOProBJiu,
MOCKOJIbKY C BbIXOAOM HOBbIX KapT UX 3KBUTU 3HAYMUTEJIbHO YMEHbLLIA/I0Cb, a NOTOBbIE
PYKM nosay4asin1 BO3SMOXKHOCTb YCTaHaBJ/IMBaTb CBOO LEHY 3a MPOCMOTP puBEpa. OaHako
B C/ly4da€ OJ1/1-MHa Ha CI)J'IOI'Ie, TakMe Apo noJjiydasin BO3MOXKHOCTb pe€a/in3oBaTtb CBOE
SKBUTU.

/laBaliTe yCTaHOBMM HECKOJIbKO MPOCTbIX MPaBMJI, KaCalolMXCA pasMeEpPOB CTaBOK. Mbl
elle BepHeMCs K 3TOM TeMe B ClefyllmxX rnaBax, Mo3TOMY CEeMYac Mbl HE CTaHEM
BAABaTbCA B Teoputo. Bo-nepBbix, BaM He cneayeT Aenatb CTaBKM PasMepPOM HaMHOMo
6o/blle 6aHKa. MHaye OMMOHEHT CMOXET MPOCTO AOXKAATbCA CUMbHOM PYKM, MOMYTHO
cbpacbiBasd BCE CBOM CJlabble KOMGMHALMM, MPUYEM JaxKe HECKO/IbKO €ro KoJ10B
cAenalT oBepbeT yb6bITOYHbIM. HaBepHsAKa Bbl BCTpEYa/lM MIFPOKOB, KOTOpble CTaBAT
ONNI-MHbl HAa AECATKU (M MHOTAA COTHM) GONbLUMX GMaMHAOB C AJ Ha paHHUX CTaAMAX
TypHUpa. BnosHe o4eBMAHO, YTO NpaBU/IbHBIM OTBETOM B TaKOM CUTyauMu 6yaeT KoJn
C CU/IbHEMILMMM pYKaMM. TaK 4TO Mbl BY/IEM CUYMTATb, UYTO CTABKM JJO/IKHbI AeNaThCs
MEHbLLEro pasMepa, Ho C 60/1ee WMPOKMM Mana3oHOM pyK.

CunbHble ApO, Ha NeEpBbIM B3rnsj, Kak pa3 OTHOCUTCS K 3TOMYy «60see LUMPOKOMY
AvanasoHy», 0HaKO He Bce TaK npocTto. C xopollen roToBOM pyKoM, HanpuMep ABYMS
napamMm Uau CeTOM, Mbl Bbl caenann 6et, NoNyYMan KOaa OT ONMOHEHTa U C pagoCTbio
6bl NPOAO/IKUIN CTaBUTb Ha TepHe, HaAeACb NONYYMTb elle 6osble BaNbl. OgHaKo
€C/IM Yy HaCc CUIbHOe ApOo, M Ha ione OMNMOHEHT YpPaBHAET, Mbl OKaXXeMcCs B
He3aBMAHOM MOJIOXKEHUN - BeAlb MMEHHO TaKkas JIMHMA U HyKHa Nt060M rOTOBOM pYyKe.
Mo3TOoMy 3a4acTylo NyYLWMM peLleHUEM MPU KOPOTKMX CTIKax C KOMOO-A4po byaeT nyL
Ha done.

MocTaBbTe ce6A Ha MECTO OMMOHEHTA - OBbIYHO €ro CTpaTernei NpoTMB oBep6eTa
6yAeT KON C CUIbHENMWMMKM pyKamu. Ho Jaxke ecnm oH GyaeT ypaBHMBATb TOJIbKO C
ceTamMu, CTpUTaMM U T.M., Y APO BCE PABHO OKAXKETCHA KaK MUHUMYM 30% 3KBUTU, U 3TO



co3gacT onpegeneHHble npobnembl. K npumepy, Mbl CTaBUM o/1-MH Ha $300 npwu
TeKyuieM 6aHke B $100, Halle 3KBMTU NPOTMB AMana3oHa Kosla coctaBnseT 33%. Jaxe
€C/IM OMMOHEHT byaeT oTBevaTb HaM C 25% CBOMX pYK, Myl BCE PaBHO OKaxKeTcsA
NpuGbINbHBIM. Tak, 75% pa3 Mbl 3a6epeM $100 M3 6aHKa, a B OCTaJIbHbIX C/y4asiX Mbl
6yaem npourpbiBaTb MeHee 67S. C ApYyroM CTOPOHbI, Halll OMMOHEHT MOXET HayaTb
fienatb Koaa C OOblYHbIMM MapamM, M 34eCb HaM HYXXHO BEPHYTbCA K onpefeneHuio
CUNIbHBIX Apo. Hanpumep, npotMB nap Jaxke HatcoBoe 3W-4p0 MMeEeT O4YeHb
Xopollee 3KBWUTM, MOCKOJIbKY Ty3 TaKXe ABAAETCA HalWWMM ayToM; a CTpUT-asW Apo
MHOrJ4a M BOBCE OKaxeTcA Brnepeau. Yem vawe onmnoHeEHT OGyaeT ypaBHWMBATb, TEM
60/blle IKBUTM OyaeT ¥y Apo. TaK YTo ON1-MH ANA HaC BCe paBHO OYyAET MPUObLINIbHBIM,
HO eC/IM OMMOHEHT OyAeT BbIKMAbIBaTb KaKyl-TO YaCTb CBOMX PYK (KaKyld MMEHHO -
3aBMCMUT OT CUTyaLMM).

MoslyyaeTcs, YTO NpU COOTHOLUEHWMM CTIKA K 6aHKY OK0J10 3:1, Mbl AOJIXKHbI MATU B O/
MH CO CBOMMM CWJIbHbIMM APO M CTaBUTb Mas0 C FOTOBbIMM pyKaMM M CNabbiMu
nony6necdamm. Ho 3Ty cTpatervio BecbMa NpPOCTO 3KCMyaTMPOBaTb - Halll OMMOHEHT
MOET HayaTb YpaBHMBATb OJI/I-MHbI CO BCEMM PYKamM, CMOCOGHbIMM MO6MTL ApO, Npw
3TOM 3Hasl, YTO KOrJa Mbl AeslaeM He6O0/IbLIOM 6EeT, CU/IbHOIO APO Y HAC MOYTU HMKOrda
He OKaXkeTcs.

OAHAKO €C/iM OMMOHEHT MPUHUMAET OJUI-MHbl C JOCTATOMHO C/labbiIMM  pyKamu,
paccuyMTbiBas Ha CBOE 3KBWUTM NMPOTMB APO, Mbl MOXXEM BKJ/IOYMTb B AMANas3oH Nywa M
CU/IbHblE TOTOBble PYKM (CeTbl M ABe napbl, Hanpumep). Toraa emy npuaetcs
Bbl6MpaTb. JIM60 OH 6yJeT AenaTb KO M OMNJlauMBaTh BCE HallM HATCbl, HO CO6MpaTb
KaKoe-TO B3JIbl0 C CWMJIbHbIX ApO, IM60 OH 6yAeT CKuAblBaTb CBOM KapTbl, MpY 3TOM
TepsAa 3HauYMTENIbHYI0 A0/I0 B 6aHKEe NMPOTMB HEroToBbIX PYK. M XOTSA Hall OMMOHEHT
MOXeT MonbITaTbCA MOACTPOUTLCA, Ha NEpBbIM B3r/Aj OYEBMAHOrO crnocob6a
3KCNyaTaumm TakoM cTpaTermu Her.

34€ecb CTOMT 06paTUTb BHMMaHME Ha JBe TeMbl. Bo-nepBbix, Korja mMbl pacCMaTpMBaeMm
cuTyauumM BuZa <«AManasoH MNpOTMB AuanasoHa», 0COBYK 3HAYMMOCTb NpuobpeTaeT
COoKkpbimue uHgopmayuu. Korga Mbl Urpasu pyKU passIMyHOM CUJbl MO-pasHOMY, Hac
6blI0 JIEFKO 3KCMyaTMPOBaTb, MOCKOJ/IbKY OMMOHEHT Mor 6e3 TpyAa MpoyMTaTb Hac.
Mo-HacTosALEeMY CUJ/IbHblE CTpaTerMu MpeanonaralT po3birpbill MHOTMX PYK MO OAHOM
JMHUM - TEM CaMbiM Mbl He MO3BOJIAEM APYrMM MIpoKamM TOYHO oOrnpeaesMTb Hall
AManasoH. TaK, B MNpPUMEPE C CU/bHbIMM AP0 OMMOHEHTY O4YeHb 6YyAeT C/IOXKHO
npuayMaTb CTpaTermilo 3KCrJyataumMu MpoTMB nNywa Ha ¢aone c  AManas’oHOM,
COCTOSALLMM M3 APO U CUJIbHBIX FOTOBbIX PYK.

BarkHOCTb COKpbITMA MH(pOPMALUMKM MOXKHO O6BACHMTL M MNo-Apyromy. Moaymante,
KaKas cuTyauus 6yaeT HaumJlydweM ANA 3KChyaTaumu onnoHeHTa? Korga mbl MMeem
AEN0 C Y3KMM AManas’oHOM M OYeEBMAHOM cTpaTerver. OfHaKO MPOTMB OMMOHEHTA,
KOTOpPbIM pa3birpblBaeT 60/IbLLIOE KOJMYECTBO PYK B OAMHAKOBOM MaHepe, Mbl BpAZL /iU
CMOXeM ObICTpo noaobpaTb CTpaTervio 3KcniayaTaumu, BeAb €ro auanasoH byaet
OYeHb pPa3MbITbIM U HEONpPEAENEHHbIM.



Y710 Kacaetca BTOPOM TeMbl, NMpeAcTaBbTe, YTO B BAlLEM AMAMNA30HE €CTb ABE PYKMU C
paBHbIMK pacnpegeneHnsamm, A u B, npuyem Bbl MoOXKeTe BblOpaTb JMHUIO ANA
pO3bIrpbilla C Kaxzaon u3 HMX (X 1 Y). Mbl pelumnn, 4To paam COKpPbITUS MHDOpMaLmUm
XOTHMM urpatb ¢ A n B oanHakoBo. AnAa pyku A 4yTb nydwle nogxogmt cTpaterma X, a
AnAa pykv B ctpatermna Y ropasgo nydwe X. Torga npy nNpoYmx paBHbIX YCJ/IOBUAX Mbl
LIOMKHbI UrpaTb 06e pyKM no ctpaternun Y. TOYHO K TaKOMY Ke BbIBOAY Mbl MPULLIM U B
npUMepe Bbllle, Koraa 3ajajMCb BOMPOCOM O JIMHUKU C CU/IbHbIMM FOTOBbIMM PYKaMM.
BnosHe o4eBMAHO, YTO B BaKyyMe C HaTCaMM Ham CTOMT AeflaTb HebOo/bluMe CTaBKM.
OfHaKo nNyw C 3TMMM pyKamu Ha dione (Hapsagy C ApO) noLwes BCceMy AuManasoHy Ha
Nnoib3y - B pe3y/nbTaTe OMMOHEHT MOTepPAs BO3MOXHOCTb 3KCMJyaTMpOBaTb Hally
cTpateruio. Ewe ogHWMM NpMMEpOM 3TOM MAEN ABASETCA AuAeMMa posbirpbiwa AK 1 AA
Ha npednone. 3adactyio AK okaxyTtcsa daBopmiTtom B npedaon onn-mHe (0COGEHHO Ha
NO3JHUX CTaaMAX TypHMpa). OHaKO ec/iu Aeno AoMAET A0 nocTd/iona, U Mbl BIOXKMM
B 6aHK, CKaxeM, TpPeTb CT3Ka, TO MpusATHOro 6yaet mano. C Apyror CTOpPOHbl, AA
XOPOLLO MrpatoT B /II060M CUTyaumm. TaK YTO €C/IM Mbl 3aXOTMM pasbirpbiBatb AA u AK B
OAHOM KAto4e, TO NpaBuJ/IbHbIM pelleHnem Ha npedaone 6yaeT onn-mH.

KoHTpaKcnlyaTaums 4acTo noapasyMeBaeT Ha/IMuMe JOCTOBEPHbIX haKTOB O CTpaTermm
onnoHeHTa. B To ke Bpems, HenocpeAcTBEHHO 3a CTOJIOM Mbl Bceraa 6yaem onupaTbCs
TONIbKO Ha HenoJiHyl MHdOopMaumio. Tak YTO HaM MPUAETCA HaMTU 30/10TYH0 CepeamHy
MeXAZy 3KCrJlyaTaumMer KOHKPETHbIX C/laboCTeM  OMMOHEeHTa W M3BJEYEHUEM
MaKCMMaJ/IbHOrO B3JIbl0 M3 LUMPOKOrO CrEeKTpa BO3MOXHbIX CTpaTermi, Korga Mmbl He
3HaeM 06 MX HeJoCTaTKax MJ/IM Yy HAc HeT HajeKHoM uHdopmaumu, 4Tobbl onpaBaaTb
YMCTYI0 SKCMJyaTaLMOHHYHO CTpaTeruio.

B TpeTbel YacTM Mbl CKOHLEHTPUPYEMCA Ha aHasiM3e BCMOMOraTesibHbiX UMrp M MOMCKe
ONMUMAJ/IbHbIX CTPATErMM - C HUMM Mbl CMOXEM MAKCMMM3MPOBATb CBOE OXMAAHME
MPOTMB CTpaTerMi MaKCMMasbHOM 3Kchayatauum. OAHAKo HaM He 06s3aTeslbHoO
MOJIHOCTbIO pellaTb KaKyl-TO Mrpy, 4Tobbl ChOpMyIMpoBaTb TaK Ha3blBaEMYHO
c6a/1aHCUPOBAHHYIO CTpaTeruio.

banaHc

JTOT TEPMUH, B OT/IMUYME OT TEX, YTO Mbl YNOTPEGNSEM B KHUre, HMKAaK He CBf3aH C
TeopueMr urp. OAHAKO 4TO6Gbl AaTb eMy onpeaesieHMEeM, Ham NpUAETCA BBECTM elle
OZIHO MoHATHeE.

LjeHa cTpatermmM - 3TO OXMAaHWe AN 3aJaHHOM CTpaTerMmM B C/lyyae, Korga e
MPOTUBOCTOUT CTPATErmsa MaKCUMMa/IbHOM 3KchayaTauum. Toraa CTpaTerni MOXKHO
HasBaTb C6a/laHCMPOBAHHOM, €C/IM ee LeHa NPUOIMMKAETCA K ee MaTemMaTM4yeCKoMy
OMIAAHUIO MpPOTMB ONTUMANIbHOM cTpaTermu. ®akTMyeckM, 6anaHC MOKasblBaeT,
HACKOJ/IbKO 3KCMJ/lyaTMpyema paccMaTpMBaemas cTpaTterms.

MpuBeaem npumep. lMNpeacTtaBbTe cebe Urpy, rae Ha puBepe y Urpoka A nmbo Bo3ayX,
IM60 3aKpbiBleeca Ga3wWw-apo (Mp1YeM Apo CKpbITo). Y urpoka B ase napbl. Mrpok A



NOCTaBMUT CO BcemMu h1awaMM, a TakxKe ¢ 6redamu. CunTtaem, 4To UrpoK A nonajget BO
3w 20% pas, pa3mMep 6aHKa cocTaBsfeT 3 CTaBKM.

PaccMOTPMM HECKOJIbKO BO3MOXHbIX CTpaTerMi Ans Mrpoka A v Halaem oxuzaHue
cTpaTermm MakCcmMmanbHoM 3KkcnayaTaumm (CM3) NpoTUB HUX ANA UrpoKa B.

3pecb CM3 ana urpoka B npegnonaraet ¢onj co BCEM AMana3oHOM, €Cau UIFpoK A
6nedyet MeHee 5% pas. B 3ToM ciyyae ero 3KC-wwoyaayH B3JIbl0 COCTABUT «3X», rae
«X» - yacTtota 6neda:

<B, ¢pono> = -3x

Ecnn nrpok A 6nedyet 6onee 5% pas, To MrpoK B goskeH HavyaTb BCerga ypaBHMBaATb
Ha puBepe:

<B, konn> =x-0.2

lpumeyaHue om nepesod4YyuKa: 3mMoO nepsoe npumMeHeHuUe KOHUenuyuu 3KC-
woyoayHa 8 KHuU2e, No3moMy OHO mpebyem noodpobHO20 06BACHEHUA, meM
6os1ee ymo ycso8us 3adavyu HenosiHble. Mmak, 6aHK cocmassisem 3 eOuHUUbl,
npu 3mom asmopsbl 3abbl/lU YKazamb pasmep cmasku - 3mo 1 eduHuuya.
OnmumanbHaa 4Yacmoma 6aegpa 0Oa4 u2poka A npednosazaem, 4YmMo €20
onnoHeHm 6ydem 6e3pa3nud4eH K Koaay uau  ¢pondy, mo ecmb
mamemamu4eckoe oxudaHue om 3Imux oJdelucmsull 018 He2o b6ydem
00uHakosbIM. Toz2da:

<B, ¢ponod> = <B, konn>

0=0.2*(-1)+x*4

X =5%

Smy opmyay cnedyem yumame mak: 20% pa3 Mbl npou2pbisaem 3wy oOHYy
CMaskKy, a «x» pa3 Mbl B8blU2PbiBAeM MPU CMAasku u3 6aHKa Ha pusepe nJiC
00HYy cmasky om b6sega.

Ymo kacaemcs ypasHeHusA <B, Kos/1>, MO mym BG*KHO NOHUMAMb, YMO Mbl
2080pUM 06 3KC-woydayHe, Mo eCmb MOJIbKO O CmMasKax, Komopble 6ydym
0eslIambCs U2pOKamu Ha pusepe. Tak ymo «x - 0.2» nosyyusauchb caedyoujum
obpazom:

<B, konn>=0.2*(-1) +x * 1

To ecmb 20% pa3 Mbl npou2paem OOHY CMABKY, A «X» pa3 (Ko2zda onnoHeHm
6s1epyem) 8biucpaem O0O0Hy cmasky. baHk 30ecb He y4umbiBaemca - Mbl
20B0pUM MOJIbKO O CmasKax (obbAcHeHue 3mo20 nodxoda 6ydem 8
cnedyroujell 2nase).



Ymo kacaemca ypasHeHua <B, ¢ond>, mo mym Ham cmoum obpamumbcA K
onpedesieHUl0 3KC-woyoayHa 8 Bocbmol anase. Kozda mbi cKudbiBaau pyKy 8
npumepe co cnabbim Opo, Mbl mepAau csor Jo/ilo 8 6aHKe, pasHy (3Keumu *
pasmep 6aHka do cmasKu). Ecau y uepoka A ¢gasw, mo uspok B Huye2o He
«mepAem» (e2o 3ksumu npomus ¢3wa cocmasagaem 0%). Ecnu xe y uepoka A
oKkasasnca 6ned, Mo CKUHYB CBOK PYKY, U2pOK B nomepaem Becb 6aHK
(nockoabKy e20 3ksumu npomus 6s1ega - 100%).

Toz20da oxudaHue 08 poada ¢ no3uyuu 3Kc-woydayHa hakmu4yecKu o3Havyaem,
CKOJIbKO 8 CpedHemM u2pok B 6ydem «npouepbisamb», B8bIKUObLIBAA NYHWYH

PYKY:
<B, ¢pond> = -100% * 3 * x
<B, ¢pond> = -3x
% AuanasoHa, C
KOTAOPbIM MrpoK A <B, CM3>
6nedyer (3Kc-woyaayH)
0% 0
2% - 0.06
4.8% - 0.144
5% -0.15
5.2% - 0.148
10% - 0.1
20% 0
50% 0.3
80% 0.6

34ecb ONTUMANbHOM CTpaTerMen Ana urpoka A éyaet 6ned c 5% pyk. OgHaKo Kak Bbl
MOXeTe BMAEeTb, MaTeMaTU4eCcKoe OXMAaHMe ero OMMOHEHTa He CUJIbHO M3MEHSeTCA
OKO/I0 3TOM TOYKM. pU 3TOM YTOGbI Y/YYLMTb CBOE 3KC-LIOYAAyH B3/bH0 MPU «X>»
paBHOM 4.8% u 5.2%, WUrpoky B Hy)XHO KaxKAblM pa3 yragblBaTb CTpaTerut CBOEro
ONMOHEeHTa, TO eCTb TOYHO cnegosatb CM3J (nMbo Bcerga ypaBHMBaTb, MO0 BcCerga
nagatb).

B aToM wurpe Bcero ofHa cTpatermyeckas MepemMeHHasd, TaK 4YTO CTerneHb
c6anaHCUMPOBAHHOCTU CTpaTerMm HanpAMYI 3aBUCUT OT BJIM30CTU «X>» K OMNTMMAJIbHOMY
3HayeHMo. Ho B peasibHOCTM B HaleM JMana3oHe HUMKorfja He OyAeT TONbKO ABYX
TUNOB PYyK, C/llefjoBaTe/IbHO M NepeMeHHbix byaeT 6osble. Hanpumep, Mbl MOXeEM
ctaBmTtb ¢ 30% Hawero AMana3oHa Ha B3/blo U 6anaHcupoBaTtb 310 ¢ 10% 6nedos, xoTAa
ONMTUMA/IbHOWM CTpaTernen BMnoJIHE MOXKET oKasaTbcs 50% Basbio 6eToB 1 17% 6nedos. B
TaKOM CJ/lyyae, XOTb Halla cTpatermsa U TepseT B OXMAAHUM, OHA BCE paBHO OCTaeTCA
c6anaHCMpPOBaHHOM M MOYTU HESKCMNYATUPYEMOM.



B noKkepe npaKTMYEeCKM HEBO3MOXKHO BbIBECTM OMNTMMAJIbHble CTpaTernm (BBUAY
BblYMC/IMTENIbHBIX 6apbepoB M T.n.). OAHaKO HamM MOA CWUAY CKOHCTPYyMpOBaTb
cbanaHCUpoBaHHbIe CTpaTermu, KoTopble ByAeT C/IOXKHO 3KChyaTMpoBaTb. MX MOXKHO
6yaeT NMPUMEHATb B CUMTyauMsax, rAe Yy HaC HeT J0CTaToYHOM MHgopMauuu, 4TO6bI
3KCNyaTMpoBaTb OMMOHEHTa. [lpy 3TOM Mbl HE CUIbHO MOTEPSEM B B3/bK MO
CPaBHEHMIO C YUCTOM CTpaTernen skcnayatauuu. lNac céanaHcMpoBaHHAs cTpaTterus
He MO3BOJIMT OMMOHEHTY 3KCMJlyaTMpOBaTb HaC - €ro Haumy4llMM OTBETOM B TaKOM
cuTyauum 6yaeT mrpa no CO6CTBEHHOM CcbHaslaHCMPOBAHHOM cTpatermu. Ecim e oH
NonbiTa€TCA OTK/JIOHMTLCS OT Hee, TO Yalle BCEro TOJIbKO MoTepAeT 4YacTb CBOEro
MaTeEMATMYECKOr 0 OXKMAAHMA.

Hy»xHo 3anoMHUMb

e CTpaTerMm MaKCMMaNbHOM 3KCMlyaTauMM 4acTo MoZpa3yMeBaloT  pesKkue
nepemeHbl B HallnxX Ael‘aCTBMﬂX N JIMHMAX PO3bIrpbilla. HeKOTOpre UIFPOKKN 3TO
06s3aTe/IbHO 3aMeTAT M MOMbITAlTCA MCMNO/Mb30BaTb MNPOTMB Hac. [o3Tomy
dbopMmynmpys cBolo cTpaTermio, Mbl Bcerja [OJIKHbl AymMaTb O BO3MOMKHOM
KOHTP3KCrJlyaTaumu CO CTOPOHbI HaLLMX OMMOHEHTOB.

e CywecTBYlOT TaK HasblBaeMble OMTUMasbHble cTpaTerMn. OHM He Bcerga
061134al0T HaMBO/IbLUIMM MaTEMATMYECKMM OXMZAaHMEM (TO eCTb He Bcerja
M3B/IEKADT MAKCMMYM B3JIbl0 M3 OMMOHEHTOB), OAHAKO MX HEBO3MOXKHO
3KCMNJyaTuMpoBaThb.

e CoKpbITME MH(DOPMALMKM - BaXKHbIM MPUMHLUMIN MOCTPOEHMS CTPATErni, KOTOPbIM
NO3BO/IAET HalUMM OMMOHEHTaM 3KCMJlyaTMpoBaTb Hac B Hanbosiee O4YeBMAHbBIX
cUTyaumsx.

e «banaHc» onucbiBaeT cTeneHb 3KCMlyaTMpyeMocTu cTpaternn. CrpaTtermu,
KOTOpblE€ MOXHO JIErKO 3KCMJ/yaTMpoBaTb, ABNSAKOTCA Hec6anaHCMPOBAHHbIMM, M
HAao6opOT - CTpaTernu, KOTOpble CJIOKHO 3KCMJyaTUMpoBaTb, ABAANOTCA
c6anaHCUpoBaHHbIMKU. TMpU 3TOM «CHGaNAHCMPOBAHHBIM» He BCerga O3HavaeT
«NPUBbINIbHbIN> .



