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PopmynupoBKa TeopeMbl

[TpeamnonoXum, 4To Mbl UTPAEM B UTPY, T1Ie HA CTOJIE JIexkar 2 * n (6onbIoe 4ETHOE YHCIIO0)
3arevyaTaHHbIX KOHBEPTOB, COAEPKMMOI0 KOTOPBIX Mbl HE 3HaeM. B Ka’k/JoM KOHBEpTE JIEKHUT
3aIMCKa ¢ yKa3aHHbBIM LIEJIbIM YHCIIOM (BCe YMcia pa3Hble U He 0053aTeNIbHO HAaTypallbHbIE).

CHauana Mbl MOXXEM B3ATh JIFOOOH POU3BOJIBHBIN KOHBEPT U BCKPBIB €I0, 03HAKOMHTHCS C YUCIOM
YKa3aHHBIM Ha CIIPATAaHHOW B HEM 3aIlMCKe.

ITocne 3Toro KPYIbE, TAKKEC O3HAKOMHBIIVICH C YUCJIOM Ha 3aIlTMCKE 3aMCHACT BCC ITPCIKHUC
KOHBCPTHI Ha APYTHUEC, TAKUM o6pa30M, YTOOBI UX KOJIMYECTBO OCTAJIOCH MMPEKHUM (2 * 1’1), a qyucliia
Ha 3allMCKax, 3arnc¢4yaTaHHbIX B KOHBCPTHI, B KOJIMYECTBE N HITYK ObUTH MEHBIIIE 3HAYCHMS YHClIa U3
3allMCKU B pacCrieyaTaHHOM MPECKIAC KOHBCPTEC U B KOJIMYCCTBC N IITYK UMCIIN OoJlbllIee 3HAYCHUE.

Hama 3aJga4da 3aKJIr4acTCia B TOM, BLI6paB OJJMH M3 HOBBIX (3aMeHéHHBIX) KOHBCPTOB, IMPEIKAC, YEM
BCKPLBITH €T0, YIraJaTb 6y21€T JIX BHAYCHUC YN CJia, YKa3aHHOC Ha 3allMCKE B BI)I6paHHOM KOHBEPTEC
OoJbIie 1100 MEHBIIIE 3HAYCHUS YHCIIa B MPEKAC PaACKPBITOM KOHBEPTC.

Ecnu, nmocie BCKpBITUS BTOPOTO KOHBEPTA BBIICHUTCS, YTO MBI JAJIA IIPABUIIBHBIN OTBET, TO KPYIIbE
BBIIUIAYMBAET HAM CyMMY B pasMepe X JEHEXHbIX eANHUL. Eciu pe3ynsrar Hamero nporsosa
OKa3aJICA HEy[JauHbIM, TO MBI BBIILUIAYUBAEM KPYIIbe X JIEHEKHBIX CIUHULL.

JIro00M, KTO U3ydal TEOPHUIO BEPOSITHOCTH, CKAKET, UTO B JAHHOM CIIy4ae Mbl UMEEM JEII0 CO
CIIy4alHBIMU TIOCJIEIOBATEIIbHOCTAMHE uncel. Takke OH MOXKET J00aBUTh, YTO B TAHHOUN UTpe
MOCIIEA0BATEIBHOCTH YUCEN «HE UMEIOT MaMSATH», IIOCKOIBKY BEPOSATHOCTh IPABUIIBHOTO OTBETA HE
3aBHUCHUT OT 3HAUCHU I YMCEJ YKAa3aHHBIX Ha 3alMCKax B MPEIbIAYIINX BCKPHITHIX KOHBEPTAX U
«paBHa» 3HaYEHUIO 2. Hy U KOHEUHO K€, €ClIi TaKOTO «3HAaTOKa» CIPOCHUTh O MaTEMaTHYE€CKOM
O’KUJIAHWUHW BBIUTPHIIIA B TIOJJOOHON UTPE, TO OH 3asIBUT, UTO UTPaA «UECTHASH U MaTEMATHIECKOE
OKMJIAHUE B HEU «HYJIEBOEY.

Opnaxo 3170 He coBceM BepHO. Ecii y Hac Bcero ofjHa €JMHCTBEHHAs MONBITKA YraaaTh Pa3HULLY
MeX/1y 3HaU€HUEM UYHCIIa, YKa3aHHOTO Ha 3alIMCKE B MPEAbIAYIIEM BCKPHITOM KOHBEPTE U B
CIIEYIOILEM, €I1I€ NTOKa HE paclieyaTaHHOM KOHBEPTE, TO «3HATOK» TEOPUU BEPOSTHOCTEN OKaKETCs
npas. Ho eciiu Takux nmoneITok 60see 0HON WM HaM Oy[eT pa3pelieHo Npex/ie, 4eM JaTh OTBET,
O3HAKOMHUTKCS C COAEPKUMBIM HE OJTHOTO, a MOCIIEI0BATENbHO IBYX UM O0ojiee KOHBEPTOB, TO
BBISICHUTCSI, YTO CIIyXH 00 aMHE3MH y CITy4yallHOM MOCJIEJOBATEIbHOCTH MOT'YT OKa3aThCsl
HEBEPHBIMHU.

YToOBI BBISICHUTDL, IIPHU KAKUX 00CTOSTENBCTBAX CJ'Iy‘-I&ﬁHLIC pAABI UMCIOT IMAMATH, a IPU KAKHUX
aMHE3U10, H€O6XO)II/IMO IIPOBECTH UCCIICAOBAHUSA PA3JIMYHBIX CIIYy4JacB.

Teopema: HeBo3M0KHOCTB NMOJIYYHUTh HeHYJ1eBOe MaTeMaTH4YecKoe 0KIIaHue B UTpe B ciy4yae
CTABOK HA HeM3BeCTHbIE OyaylHe 3HAYCHHUsI CJIY4aiiHOro psiia NPU 3HAHUH OHOTO
eIMHCTBEHHOI'0 NpPesKHero 3HAYeHHs 3TOro psiia, BOBCE He J0KA3bIBAET, YTO 3HAYECHHS B PALY
He HMEKT NaMSTH, €CJIM U3BECTHO 0osiee OTHOTO MPeKHero 3HAYeHHs psija.



lNMepBbIN cny4yam — ctaBKa Ha GMHaApPHbLIN UCXOoA,

[TycTh y Hac ecTh HEKOE€ MHOXKECTBO CIy4YailHBIX YMCEI, TAKOE, YTO B HEM HET JABYX WM Oojiee
paBHBIX 3HaueHM. BeiOepem ciyyaifHbIM 00pa3oM /1Ba U3 HUX, CHayasla X;, HOTOM X». [lycTh y Hac
MMEETCs IPYro€ MHOXKECTBO CIIYYaiHBIX YHCEJ, B KOTOPOM HET HU OJJTHOTO YHCJIA PABHOTO I10
3HAYEHUIO X,, HO TAKOE YTO POBHO MOJIOBUHA YHCEJ B 3TOM MHOXKECTBE UMEET 3HaUeHHsI 0OJIbIIe
3HAYEHUS X, @ Ipyras MMOJIOBUHA MEHBbIIIE.

[Ipexe, uem BbIOpaTh CIIy4aitHBIM 00pa30M YHCIIO X3 U3 BTOPOTO MHOXKECTBA, MBI JIOJKHBI
MIOTIBITATHCS CIENIAaTh ICHEKHYIO CTaBKY, Ha OJIMH U3 ABYX (OMHAPHBIX) UCXO/IOB: OyAET JI1 3HAYCHHE
X3 OOJIBINIE, UeM 3HaUEHHUE X», INOO0 He OyeT. B ciiydae ecim Mbl yrajgaeM UCXol, TOCJIE TOTO, KakK
CTaHET U3BECTHBIM 3HAYEHUE X3, TO BBIUTPAEM JICHEKHYIO CYMMY B pa3Mepe CACTaHHOW CTaBKH.

Ecnu He yragaeMm, ToO Ipourpaem JI€HEKHYI0 CyMMY B TOM K€ CaMOM pa3Mepe.

Bnpodem, Mb1 He Oyem ranath, a OyaeM CTpOro MpHUAePKUBATHCS CTPATETHH:

1. Ecnu x, > X;, TO A€1a€M CTaBKY Ha X3 < X,
2. Ecmm X, <X, TO I€JIa€M CTaBKY Ha X3 > X

Yto0bI pa3odpaThCsi, COCTAaBUM TaOIHITY BCEX BOZMOXKHBIX (B3aUMOMCKITIOUAIOIINX ) BAPUAHTOB
3HAYECHUH YHCE X1, X2 1 X3. Ho IMOCKOJIBKY BC€ 4YHCJIa Y HAC pa3HbIC, TO OAHO U3 HUX UMCCT
MUHUMAaJbHOE 3HAUEHUE, IPYroe CpeaHee, a emé 0JHO MAaKCUMAIbHOE, T. €. BIIOJIHE T0CTATOYHO H
ATHX KaTeropuanbHbIX 0003HaueHui. [loaTomy B Tabnuile Mbl pa3MeCcTUM JIMIITL 0003HAYEHMUS,
YKa3bIBAIOIIHE HA TPUHAICKHOCTH 3HAYEHHUH K BBIIIEYKa3aHHBIM KareropusiM. CyIIeCTBYET BCETO
IeCTh BO3MOXKHBIX (B3aMMOMCKITIOUAIONINX ) CIOCOOOB TOCIEIOBATEILHOTO PACTIONIOKEHHS
MaKCHUMAaJIbHOTO, CPETHETO 1 MHHUMAILHOTO 3HAYeHUN (KPacHBIM IIBETOM 0003HAYEHBI BAPUAHTHI B
KOTOPBIX COONTFOIAETCS YCIOBHE: X, > Xi):

Bapuant

X1

Cpennee
3HAYCHHE

X2

MunanuManbHOE
3Ha4YECHUE

X3

MakcumaiibHOe
3HAYEHUE

Pesynbrar nporuosa

Bemurpsim

5 MakcumanbHoe | MuHuManabHOE Cpennee 3HaueHue | Beiurpsoim
3HA4YCHHE 3HA4YCHHUE
6 Makcumanbaoe | Cpennee MuHnManeHOE [Ipourpsim
3HAYCHHE 3HAYCHHE 3Ha4YEHUE
Uroro: BepostHocTh

BBIUT'PhIIIA paBHA
2/3

HpI/I PaBHOBCPOATHLIX UCXOAaX IJIs1 BAPUAHTOB Ta6J'II/II_U>I TCOpCMa JOKa3aHa




BTopou cnyyan — ctaBKa Ha pa3sHuLy

B npuxitamHbIx 3aagax He BCETIa MOXKHO CJIeaTh CTaBKY Ha «Oosbiie b0 MeHbiey. ['opazno
yalie BCTPEYaeTcsi BOSMOXKHOCTh CTAaBKM HA pa3HUILy 3HauYeHU. K ToMy e, HEKOTOpbIE UTPHI B
KOTOPBIX MOYKHO HANTH ONTUMAJIbHYIO CTPATETHIO C IEJIBbIO TIOTYyUEHHUS MOJIOKUTEIIBHOTO
MaTOXKUJAHUS TIPU CTaBKaxX Ha «OoIbIe MO0 MEHBIIEY, TEPSIOT BO3MOKHOCTD MOTy4eHUS
MIPEUMYIIEeCTBA PH CTaBKaxX Ha pa3HUILYy U CTAHOBATCS YeCTHBIMU. Hampumep, HeTpaH3UTUBHBIE
«TapaZoKChD» TEPSIOT CBOIO «IMAPAJA0KCATBLHOCTBY, €CIIA Pa3Mep BBIMTPHIIIA U TPOUTPHIIIA
MIPUBS3ATH K pa3HUIIE TTOTYYCHHBIX HTPOKAMHU OYKOB.

[TosTOMy HEOOXOIMMO MPOBEPUTH, COXPAHUTHCS JIM BO3MOKHOCTD MOJTYUYECHHUS IPEUMYIIIECTBA B
BBIIIEYKAa3aHHOM UIrpe.

IIpaBuia Urpel OCTAIOTCS MIPEKHUMHU, 38 UCKIIFOYEHUEM TOTO, YTO TENEPh IIPU pacdy€Tax pasmep
CTaBKHM YMHO)KAa€TCs Ha a0COJIIOTHYIO Pa3HUILY MEX/y 3HAUEHUSMU X, U X3. CTpaTerus Takxke
0CTa€Tcs MPEKHEN.

O0603HaYMM pa3HULIBIL:
*  Mexny MAHUMAJIBHBIM U CPETHUM 3Ha4Y€HUEM, Kak A
*  Mexny MakCUMaJIbHBIM M CPEIHUM 3HaYCHHEM, Kak B
*  Mexay MUHUMAJIbHBIM U MaKCUMAaJIbHBIM 3HAYE€HUEM, COOTBETCTBEHHO Kak A + B

CocrtaBuM eni€ oaHy TaOIuIy:

Bapuant Xi X2 X3 Pa3mep BoIMrpeIma

Cpennee
3HaYEHUE

MusuManbpHOE
3Ha4YECHUE

MakcumalibHOE
3HaUEHUE

5 MaxkcuMmanpHoe | MUHUMAJIEHOE Cpenunee 3HaueHue | A
3HaUYEHUE 3HaYEeHUE
6 MakcumanbHoe | Cpennee MuHnManbpHOE -A
3HaUYEHHE 3HaYEHUE 3HAYCHHUE
Uroro: 2*(A+B)

Kak BuHO 10 pe3ynbTaraM, IpUIep>KUBasCh MPEKHEN CTpaTeruu, Mbl OTYYUIH OMSThH

MOJIO)KUTCIIBHOC MATOXKUAAHUC MTPU YCIIOBUH PABHOBCPOATHOCTHU BAPHUAHTOB U3 Ta6JII/II_U>I. Us

JaHHOM CJiyda€ T€opEMa JOKa3aHa.




TpeTnnn cnyyam — ctaBKa Nnpuv HepaBHOBEPOATHbIX BapuaHTax

ﬂO CHUX IOP MBI pacCMaTpuBaJiv JIMIIb BO3MOXKXHOCTHU B KOTOPBIX BCC IECCTh BAPHAHTOB
MNEPECTAHOBOK KAaTCTOPHUAJIBbHBIX 3HAYCHHH OBLIN PaBHOBCPOATHEI.

Ho na npakTuke u Takoe He Bceraa Bo3MoxHO. Hanmpumep, ecnu B34Th IPUMHATHBHYIO CXEMY
bepHyim, B KOTOpO#, KaK U3BECTHO, 33 OJHY €IMHUIY BpEMEHU 3HAYEHUE CIIy4YalHOU BEJIMYMHBI
MOYKET U3MEHUTHCS C PABHBIMU BEPOSTHOCTAMHU Ha HEKOTOPOE (PMKCUPOBAHHOE (KOHCTAHTHOE)
3Ha4YeHue 00 B CTOPOHY YMEHBIIEHUS, TM0O0 B CTOPOHY yBEITHUCHHS.

B TakoMm ciydae, eciu Mbl CIIy9aiiHBIM 00pa3oM OyneM HaOIoaTh IBa 3HAYCHUS CXEMBI B pa3HOE
BpEeMsI, TO BEPOSITHOCTh a0COTIOTHOM pa3HUIIBI 3HAUCHUN MEKTy HUMH OylIeT YMEHBIIAThCS TT0 Mepe

pOCTa 3HAYEHUM CaMOU pa3HULIBI.

YroOsl npoiie pazo0parscsi ¢ STUM BOIIPOCOM, JIydllle MPUBECTU TpapuuecKuii mpumep:

Ha BpIlIeyKa3aHHOM pHUCyHKE 0003HAY€eH YpPOBEHb HAYaJIbHOTO 3HAYEHUS BEIMYMHBI B CXEME
bepuymu. [1ycTh 3HaueHHE MOXKET YMEHBIINUTHCS HAa BEJIMYMHY A, THOO0 YBEINYUTHCS HA BETUUHHY
B. B TakoM citydae BEpOSATHOCTb TOTO, YTO 3HaU€HHWE YMEHBILIUTCS Ha BETUUYUHY A, paHbllie YeM
YCIEET YBEJIMUUTHCS HA BEITUUYHUHY B, IpOM30MIET C BEPOSITHOCTBIO:

pA:B/(A+B)

A BEpOSITHOCTB TOT0, UTO 3HAYEHHUE YBEJIIMYUTHCS Ha BEIMUNUHY B, paHblie uem ycneer
YMEHBIIUTHCS HA BETUYUHY A MPOU30NAET C BEPOSITHOCTBIO:

ps=A/(A+B)

HOCKOJ'II)Ky Y HAC BCINYHHBI H3MEHEHHI YK€ U3BCCTHBI, TO MOXXHO IMTPHUCTYIIUTH K aHAJIN3y
BepOHTHOCTCﬁ BApHUAHTOB.



[ToBTOpHM MpekHYIO TabiHIly, YTOOBI ynoOHee ObLIO pa3duparhCes:

Bapuant Xi X2 X3 Pa3mep BoiMrpeima

3 Cpennee MunumanbHOe MakcumainbHoe A+B
3HauCHHE 3HauCHUE 3HauCHUE

5 MakcumanbHOe | MuHUManbHOE Cpennee 3HaueHue |A
3Ha4YEeHUE 3HaYCHHE
6 Maxkcumanbnoe | Cpennee MunumaibHoe -A
3Ha4YECHUE 3HAYCHUE 3Ha4YECHHE
Hroro: 2*(A+B)

B nepBoM BapuaHTe Mbl BUJIUM, UTO 3HAYEHHUE X> U3MEHWIIOCH IO CPAaBHEHHIO CO 3HAYEHUEM X; Ha
BennunHy A. Ilocie uero HarpaBiieHUE U3MEHEHUS BEIMYMHBI OCTAJIOCH IIPEXHUM, HO pa3HULIA
MEXy 3HaYE€HUEM X3 U X, CTajia paBHOU B.

A Tenepb CMOTPUM Ha TPETHI BApUAHT, B KOTOPOM, TaK)Ke, KaKk U B IEPBOM BapUaHTE, pa3HULa, T. €.
M3MEHEHUE MEXKIY Xz M X; paBHa A, I0CJIE YEro HallpaBJICHUE U3MEHEHUS 3HAUEHUs CTaJI0
IIPOTHUBOOJIOKHBIM U Pa3HULIA MEKIY X3 U Xp, CTaja paBHOU BennuuHe A + B.

[TockonbKy nepBoe U3MEHEHNE BEIMUMHBI Y 000X BapUAaHTOB OJIMHAKOBO IO a0COIIOTHOMY
3HA4YEHUI0, TO BEPOSTHOCTh TAKOTO COOBITHS Y 000MX BapUaHTOB COBEPIICHHO oinHaKoBa. Ho
IIOTOM B [IEPBOM BapHaHTE HANpPaBICHUE N3MEHEHUS BEJIMUMHBI OCTATI0Ch [IPEKHUM, a B TPETHEM
BapHAHTE CMEHWIOCH Ha MPOTUBONOI0XKHOE. COOTBETCTBEHHO MBI MOXKEM IIOJCUNUTATh U
BEPOSATHOCTH, a UEPE3 HUX U MAaTEMaTUUECKOE OXKHIaHNE BBIMTPBIIIA JJIsl IEPBOTO U TPETHETO
BapUAHTOB JJIsl pa3HULL MEXKY X3 U Xo.

Ono OyneT paBHO:
(ps * (A+B)-p1 *B) *p«
rJe:
Px — BEPOSITHOCTh M3MEHCHHUS Ha BETUUUHY A MEKIY X; H X2
P1 — BEPOATHOCTb UBMCHCHHS HA BCIIUYHNHY B MCXKY X3 U X; B [ICPBOM BAPHAHTC

P3 — BEPOATHOCTb UBMCHCHUA HA BCIIMYUHY A+B MCKAY X3 U X B TPCTHEM BaApUAHTC

HOCKOJ'ILKy B IICPBOM U B TPCTHEM BAPUAHTC JABUKCHUS PA3HOHAIIPABJICHBI, TO OUCBUAHO, YTO
BCPOATHOCTH P U P3 UMCIOT 3HAUCHUA:

pi=(A+B)/(A+2*B)



ps=B/(A+2*B)
B Ttakom cJIydac MaTOXUIAAHUC IS O6OI/IX BApHUAHTOB 6y;[eT PpaBHBIM:
(B*(A+B)-(A+B)*B) *p,/(A+2*B)=0

Tenepp pacCMOTPUM UYETBEPTHIN U LIECTOW BAPUAHTHI. Y HUX NEPBOHAYAIBHOE U3MEHEHHUE MEXKIY
x1 u X2 coBnagaeT u paBHO 3HauYeHHIO B. Pa3nuyarorcst TOJbKO BTOPOE U3MEHEHUE 3HAYECHUI
MeXay X2 1 X3, MpUYEM U IO HAMIPABJIEHUIO U IO 3HAKY K MPEXHEMY U3MEHEHHUIO. J{anee MOKHO
YK€ HE CUYMTaTh MAaTOKUIAHUE JUTsl 9TUX BaPUAHTOB, MMOCKOJIBKY OHO TaKKe OyleT HYJICBBIM.

B pesynbraTe dero y Hac 0CTaJIOCh TOJIBKO JBa BapHaHTa C HEHYIEBBIM MAaTOXKHUIaHUEM: BTOPOU U
MATHIA. Y 000UX BEIMYMHA BBIUTPHIIIA TOJOKHUTENbHA. A COOTBETCTBEHHO U COBOKYITHOE
MaTOXHUJaHUE /I BCEX BAPHAHTOB TAOIHUIIBI TAKKE Oy/IET MOTOKUTEIHHBIM.

CJ'Ie)IOBaTeJ'H)HO, " IJId CJ1y4acB HCPABHOBCPOATHBIX BAPUAHTOB MBI TOXKE MOKXEM UMCTDH
MpeumMyniecCTBO. TeopeMa OIIATH JOKa3aHa.



BbiBoabl

CJ'Iy‘-IafIHBIfI pAx UMECT MAaMSTh IIPU YCJIOBUH BCCTO ABYX Ha6J'IIOJIeHI/II71 MPEKHUX YUCCII pgaa €
HEJIBIO MPEACKA3aTh MOCICAYIOCE 3HAYCHUC B PAAY, B TOM ClIy4dac, €CJIM €0 MaTOXKUIAaHUC:

(P2-p1) *B+(pstps) *(A+B) +(ps—ps) *A#0
re:

Pi — BEPOSITHOCTD MOSIBIIEHUS B PSly 1-TO BapHaHTa U3 TaOIUIIbI
A u B - npon3BosIbHBIE HEOTPULIATENBHBIE YNCIIA
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