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GAMBLING AS A SOCIAL EVIL WHICH HAS BEEN GROWN
ON THE REAL PROBABILITY OF A RANDOM WIN

V. P. Malyshev, Yu. S. Zubrina, A. M. Makasheva

Chemical and metallurgical institute named after Zh. Abishev, Karaganda, Kazakhstan.
E-mail: eia_hmi@mail.ru

Keywords: ardor, probability, win, loss, geometric progression, arithmetic progression.

Abstract. The authors analyze the origins and mathematical futility of gambling, calculated to win at least
once, and even more so on several times in a row wins. They at first argued that the probability of loss is subject to a
geometric progression, and the probability of winning — arithmetic one than is caused by the inevitability of loss in
case of systematic attempts to win.

Most important is the analysis of gambling how a modern evil, because of which lost a lot of time, money and
intellectual resources for the production of artificial positive emotions of random winning.
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Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

VJIK 519.2

A3APTHBIE UT'PBI KAK COLIMAJIBHOE 3J10, B3PAIIIEHHOE
HA PEAJIBHOM BEPOSTHOCTHU CJOYYAHHOI'O BBIMT PBILIIA

B. I1. Magasies, 1O. C. 3yopuna, A. M. MakawmeBa
XumuKo-MeTayprudeckuii nHetutyT uM. JK. A6umesa, Kaparanna, Kazaxcran

Ki1roueBble c10Ba: a3apTt, BEpOSTHOCTb, BBIUTPHIL, IPOUTPHILI, TEOMETPUUECKas IIporpeccus, apupmeTniec-
Kas mporpeccusl.

AHHOTanMsi. ABTOpPBI aHAIM3UPYIOT WCTOKM W MaTeMaTHYECKyI0 OeCIepCHEeKTHBHOCTH a3apTHBIX TP, pac-
CUNTAHHBIX Ha BBIUTPHIII XOTS ObI OJMH pa3 ¥ TeM OoJiee Ha BHIMTPHIIIN TOAPST HECKOIBbKO pa3. OHU BIepBbIE 000C-
HOBBIBAIOT, YTO BEPOSITHOCTH IPOUTPHIIIA OAYMHACTCS TEOMETPUIECKON MPOTPECCHH, a BEPOSATHOCTH BBIMIPHIIIA —
apudmMeTnIecKkoi, 4eM 00yCIOBICHAa HEM30EKHOCTh IIPOUTPHIIIA IPH CHCTEMAaTHYECKUX [IONBITKAX BHIMIPHILIA.

He meHee BaXHBIM SIBIAETCS aHAIN3 WUTPOMAHUM KaK OCTPO COBPEMEHHOTO COIMAIBHOTO 3J1a, MMEIOLIETO
Mapa3sUTUYECKYI0 MPUPOLY BBUAY OECIIOAHBIX MOTEPb BPEMEHH, CPEICTB U HHTEIUIEKTYAJIBHBIX PECYpPCOB paau
MOJTyYeHUS] UCKYCCTBEHHBIX TON0KUTEIBHBIX SMOLUH CITy4alHOTO BBIMTPHIIIA.

BBenenne. A3zapTHblE WIpBI, M3BECTHBIE C APEBHEHIINX BpPEMEH, MOCIYXWIH CBOECOOpa3HOW na-
Ooparopueii s pa3pabOTKH MaTeMaTUIeCKOH TEOPHUH BEPOATHOCTEH, KOTOpash PacKphIBaeT, KaKk BOOOIIE
ciaydall ympaBisieT Hamiel ku3HbI0 [1]. B ocHOBe azapra HaXOMUTCS UMEHHO CiIydail, O 4eM TOBOPHUT U
caMoO MPOMCXOXKIICHUE CIIOBA «a3apT» - OT (paHIly3cKOTo hazard — ciydail. [loHmMmaHue ciaydas Kak
BEPOSITHOCTU TOTO, YTO MOKET MPOU30NTH WU HE Mpou3oiTu, Bocxoaut emie k Lunepony (106 — 43 rr.
JI0 H. 3.), KOTOPBIH BIIEPBBIE TPUMEHIII dTOT TepMUH (probabilitis) u yTBepkaal, 4TO «... BEPOSTHOCTh
BEJIET HAC IO KU3HW» [2].

C Tex mop K mpobieMe BEpOSTHOCTEH NMpUKACaTUCh BelIWYalIlIie yueHble, TaK MM WHa4ye MpHUYacT-
HBIE K a3apTHBIM 3aHSATHUSIM, 3 KOTOPBIX OHH U3BIIEKATM OTHIOAbh HE MAaTEPUAIBHYIO TIOJNB3Y, a MOHUMaHUe
1 000CHOBaHHE TOTO, KaK HAKWBAIOTCSA HA 3TOM HE YYaCTHHKH, a OPTaHU3aTOPHI a3apTHHIX Urp. Cpemun
ATUX YUYEHBIX MaTEMaTHYECKOE OTpeielIeHne BeposSTHOCTH mepBbiM nan Jxepornamo Kapmano (XVI B.),
KOTOPBIN BBIBEN «O0OIIee MPaBUIIO», CBOISIINEECS B COBPEMEHHOW TPAKTOBKE K YTBEPXKICHHUIO TOTO, YTO
BEPOATHOCTh OJArOMPHUATHBIX MCXOIOB paBHA JOJE€ OJArompusATHBIX BO MHOXKECTBE BCEX BO3MOXKHBIX
MCXOJ0B, 00pa3yIoUINX MPOCTPAHCTBO 3JeMeHTapHBIX coObituit [3]. I'ammneo [Namumelt Hauan wmccne-
JIOBaHHE BEPOATHOCTHBIX 3aKOHOB IyTEM CIEHHUAIBHBIX OMBITOB M BBIUMCIEHUH. DTOT MOJAXOA TpPO-
nmomokun bnes [lackanb, pemus 3aaqy o moAcyeTe CIydaiiHbBIX HCXO/IOB KAKOTO-THO0 COOBITHS HA OCHOBE
HETIOBTOPSIONMINXCA KOMOMHANIMNA B COOTBETCTBHM C TaK HA3bIBaeMbIM «TpeyroibHHKOM Ilackams» [4].
Emy xe mpunuceiBaloT u3zo0perenue koseca pynerku [1]. Hakonen, ko0 Bepnyiim, ocHOBBIBasCh Ha
pabotax ['ordpuna Jleitbnuna u Mcaaka HeioToHa no muddepeHnnanbHOMY U WHTETPAILHOMY HCUFIC-
JICHUSIM, TOKa3aJl «30JI0TYIO0 TEOPEMY», TaK Ha3bIBa€MBIH 3aKOH OOJBIINX YHCEN, COTIIACHO KOTOPOMY TpH
0eCKOHEYHOM MOBTOPEHHH SKCIIEPUMEHTa YacTOTa 0’KUJAEMOT0 COOBITHS (BBIMTPHINIA) OyIEeT paBHA €ro
BEPOSITHOCTH, OMpENENIIeMON IO MPOCTPAHCTBY 3JEMEHTAPHBIX COOBITWMH. 3aBeplLIaollee peIIeHUe
npobiemsl cinydaitnoctn qaHo Kapinom ®@punpuxom [Mayccom u [Isepom CumoHoM ne JlammacoMm B BHe
[EHTPAILHON TPEeeIbHOM TEOPEMBI: COBOKYITHOCTH OOJIBIIIOTO KOJWYECTBA HE3aBUCHUMBIX CITyYalHBIX
BEIMYMH MMEET pacipefesicHne, OJU3K0e K CiIydailHOMY, B KOTOPOM HanOoiee 4acThle COOBITHS OTHO-
CATCS K CpEAHEMY 3HAUEHUIO pe3yibTara.

LenTpanpHast mpenenpHas TeopeMa U 3aKOH OOJIBIINX YHCeN — ABe Hanboyiee BaKHBIE pa3paboOTKH B
Teopuu ciydailHoctu [1]. Ha uX ocHOBe ycTaHOBJIEHBI MHOTHE 3aKOHOMEPHOCTH CIy4yaiHBIX, B 4acT-
HOCTH, TIOCTIEIOBATENLHBIX COOBITUH — WX BEPOSTHOCTh PaBHA MPOU3BENCHUIO BEPOSTHOCTEU 3JIEMEH-
TapHBIX COOBITHHA. JTa 3aKOHOMEPHOCTH B HAMOOJBIIEH Mepe NEHCTBYET B UTPOBBIX CUTYAIUAX, CIIyXka 110
HE3HAHUIO €€ UTPOKaMH MPUYNHON MPOUTPHIIIA, OECTUIONHON MOTEPH BPEMEHHU U Pa3OpEHusi, HO TaKXkKe U
WUCTOYHWKOM a3apTa MpH Malellnell yaade — CBOSGW WM APYTruX YYacTHUKOB WIPHIL. J[Is TOHMMaHUs
CKPBITOTO JEWCTBHA 3aKOHOMEPHOCTH CIIy4as Ba)XHO WCIIOJIb30BaTh BBIPAKEHUE U BEPOSTHOCTH
MPOTHUBOIIOJIOKHOTO COOBITHS — OHA PaBHA €IMHHIIE MHHYC BEPOSITHOCTH MPSMOTO COOBITHS, TTOCKOIBKY
TI00bIe BEPOSITHOCTH UCUUCIIAIOTCS B JOJSIX CIUHULIBL.
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Kak oTmedeHO, HENOCPEACTBEHHBIM HCTOYHHKOM a3apTa CIY)KUT HEPBBIA BBIUTPHII, OCOOEHHO B
HEPBBIX XK€ IONBITKAX, BBUAY YEro BOSHUKACT HEYKPOTHMOE >KEJIaHHE IIOBTOPHOTO BeIUTphIma. [loaTomy
paccMOTpUM BHayYajie 3aKOHOMEPHOCTH MTOBTOPHBIX BBIMTPHIIIEH.

IMoBTOpHBIE BHIMTPHIIIH

BBenem mpocteiinue onpeaeneHusi, J0CTaTOYHbIE U OOIIEro aHalu3a pacCMaTPUBACMBbIX CIIyYaes.
Cpenu HHMX BaXKHEWIIMM MOHSTHEM SBISETCS TMPOCTPAHCTBO 3JIEMEHTAapHBIX coObiThid. Ilom Hum
noJpa3zyMeBaeTcs O0Iee YUCIIO BCEX BO3MOXKHBIX MCXOAOB CIy4aiHOIO COOBITHS, KOTOPOE 0003HaUYUM
kak N. Hanpumep, mpu noaOpackIBaHUM MOHETHI 3TO YHCIIO PaBHO JIBYM, PU OpOCaHUU KyOHKa — IIECTH,
MIPYU CTaBKE Ha OMPEEIIEHHOE YUCIIO B PYJIETKE — TPUALIATH CEMU (BMECTe C HyJIeM - 3epo). [Ipu paBHBIX
HIaHCaX KaKIOI'0 UCX0/a BEPOSITHOCTh IIEMEHTAPHOIO COOBITHS PaBHA

P,=1/N. (1)
OTCIOI[EI, B CBOIO OUCPEAb, MOXKXHO ONIPCACIINUTD TPOCTPAHCTBO 3JICMCHTAPHBIX CO6LITI/II\/'I
N=1/P, )

KOTOpoe TpuoOperaeT Oojee MPAKTHUSCKHM CMBICH, TaK Kak 0003HAa4yaeT, YTO TPH H3BECTHOH Be-
POATHOCTH Pa yucio N nmoapasyMmeBacT JMlib OAWH IIaHC U3 N TIOIBITOK JOCTHUKCHHUA XKCEJIacMOTI 0O
pe3yJbTaTa, WM )K€, YTO €CITH €CTh N yYaCTHUKOB HTPbI, TO JIMIIb OJMH U3 HUX OYJEeT B BBIUTPHIIIC MPH
Ka)XJIOM PO3BIIphINIe. JTO TOOYXKIAeT APYIMX YYACTHUKOB HAJCATHCS HA yJady MpU CIEIyHOIeM
PO3BITphIIIEC, KOTOpI)Iﬁ IMMOBTOPACT CUTyallMIO BBIUTPBINIA, HO €CJIM paCCYUTBIBATh HAa BBIMT'PBIIIA MOAPAM,
pa3 3a pa3oM, TO OXHIACMbIH PE3yJIbTAT CTAHOBUTCS COBEPIICHHO JPYTHMM, TaK KakK BEPOSTHOCTh
MOCIIEI0BATENIbHBIX 3JEMEHTAPHBIX COOBITHH paBHA MPOM3BEICHHUI0O HX BEPOATHOCTEH, W M 7
HOBTOpeHI/Iﬁ OHa BBIPA3UTCA KaK

n

p=[]n=n" 3)

i=1
B sToM cirydgae mpocTpaHCTBO AJIEMEHTAPHBIX COOBITHI CTAHOBHUTCS PaBHBIM
N,=1/P,=1/P. 4)

Camblii 00U aHaNW3 NMPHUBEOCHHBIX (OPMYJI MOKA3BIBAET, YTO BEPOSTHOCTH MOBTOPHOTO BBHIMI-
PBIIIHOTO pE3yJIbTaTa Pe3KO YMEHBINAETCS, CTPEMACh K HYJIO, BBHIY BO3BEICHMS 4YHCIJIA, MEHBILIETO
eMHUIBI, T.e. P,, B yBEIUYMBAIOIIYIOCS CTENeHb MoKazarenbHoi ¢yHkuuu (3). [lpu sTtom HOBoOe
MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHIA, WM 0OlIee YHCIO INaHCOB, MM OOIIee YUCIO HIPOKOB C
[IaHCAMH{ Ha BBIMIPHILI MOAPSI TOJIBKO Y OJHOTO U3 HUX (Y OJHOTO U3 IV,), HAIPOTHB, PE3KO PACIINUPACTCS
M3-32a JAeNICHUs €AUHUIIBI Ha YHCII0, CTPEMSIIHecs K HYJIIO.

B camom gene, Ans anbTepHATMBHOTO BBIOOpA, HApUMeEp KpacHOe-4epHOe, MEepBOE MPOCTPAHCTBO
3JIEMEHTapHBIX COOBITHH paBHO IBYM, a MMEHHO: KpacHoe, uepHoe. Bropoe mpocTtpancTBO mocmeno-

2
BaTenbHOCTEH npu P, = P? = G) = 1/4, paBuo N, = 1/ P, = 4, a KOHKPETHO: KPacHOE, KpacHOE; Kpac-
HOE, YepHOE; YepPHOE, KPacHOe; YepHOEe, YepHOE. TpeThe MPOCTPAHCTBO COACPKUT N3 ITOCIEI0BATEIBHBIX
BapHaHTOB, paBHOE §: KpacHOe, KpacHOe, KPacHOe; KpacHOe, KpacHOe, YepHOEe; KPacHOe, YepHOe, KPacHOE;
KpacHoe, YepHOe, YepHOe; YepHOe, YEPHOE, YEPHOE; YEPHOE, YEPHOE, KPACHOE; YEPHOE, KPACHOE, YEPHOE;
yepHoe, KpacHoe, KpacHoe. OTcroma cTaBka Ha Jr00yr0 KOMOHMHAILMIO MOCJIENOBAaTENbHOCTEH HMeEeT
paBHbIC IIAHCHI HA BBIMTPHILI.

OreHKka 3TUX pPe3ybTaToB NpUBeIcHA B Ta0muIe 1.

Tonbko mpH ajdbTEPHATHBHOM BBIOOpE (KpacHOE-4epHOE, Opell-pelka) COXpaHSTca Oonee-MeHee
peasbHbIC MIAHCHI HAa BBIMTPBIIIN MOAPSA BIUIOTH A0 IATOrO pesyisTara. Ho yxe mpu O6pocanun KyOuka
MPUMEPHO TOT e pe3yNbTaT — OKa3aThCs B BHIMIpHIIIE 3a 30-35 MOMBITOK MM Cpa3y OJHOMY H3 3TOTO
qyciia UTPOKOB, MOJIy4aeTCcsl TOJBKO IMPU BTOPOM BBINAJEHUH JKEAEMOI0 pe3ysibTaTa, a B PyJeTKe MpHU
CTaBKE Ha KaKOe-TO YKCJIO — TOJIBKO IPH [IEPBOM MOJIOKUTEIBHOM Pe3yJIbTare.
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Tabnuna 1 — 3aBUCUMOCTD BEPOSATHOCTH BBIUTPHIIIHOTO pe3yiibTaTa noapsa (P,) U IaHCOB OKAa3aThCs B BBIUTPHILLIE MOIPST
3a NN, IONBITOK XOTs Obl OZIUH pas3, WK OJJHOMY U3 NN, UTPOKOB IIPU KQKIOM PO3BIIPHILIE OT YKUCIIA YAAUHbIX HOIBITOK 7

AnbrepHaTuBa, N, = 2 Ky6uk, N, =6 Pynerka, P, =37
n

P, N, P, N, P, N,
1 0,5 2 0,167 6 2,70-102 37
2 0,250 4 2,78:1072 36 7,31-10™ 1369
3 0,125 8 4,63-107 216 1,97-10° 50653
4 6,25107 16 7,72-10° 1296 5,34-107 1874162
5 3,13-10 32 1,29-10* 7776 1,44-10° 6,93-10’
6 1,56:1072 64 2,14-107 46656 3,90-1071° 2,57-10°
7 7,81-107 128 3,57-10°° 279936 1,05-10" 9,49-10'"
8 3,91-107 256 5,95-107 1679618 2,85-107" 3,51-10"
9 1,95-107 512 9,92:10° 1,01-10’ 7,70-10°1 1,30-10"
10 9,77-10™* 1014 1,65-10° 6,05-10’ 2,08-1071¢ 4,81-107

Otcrofa pasymMHass peKOMEHJIAIMsS — He O0ONBIIATHCS CIyYaHBIM BBIUTPHIINIEM W HEMEIJICHHO
MpeKpaniath urpy 0e3 HaleXkIbl Ha TOBTOPHBIH yCIeX, TeM 00JIee YTO pacXo bl Ha JOCTHKCHUE €ro OyayT
pacTu B reOMETPHYECKOI MPOrPecCu.

OO6mrast cyMMa B Takoi Tiporpeccuu [5] paBHa

-1

Sp=Yr ;=" a.¢q" ' =a;(1+q+...4q" ) =, 5)

rIe ¢ — 3HaMEHATellb TeOMETPUUECKON MPOrpecCHy, paBHBIA OTHOILICHUIO d;+/a; B paccMarpuBaeMom
ciyvae TIepBBIN YJIeH IPOTrPECCUH d; PABEH CTaBKE UTPOKA MPHU Ka>KIOM PO3BITPHILIE, a ¢ BRIPA3UTCS KaK

q-1’

1
_ Nng1 (PSIH)

- 1
" ()
T.€. paBeH MEPBOMY MPOCTPAHCTBY AJIEMEHTAPHBIX COOBITHH (U1 albTePHATUBHBIX COOBITUN g = 2, A

KyOuka g = 6, 1uis pyneTku g = 37).

HeOGonpmoe oTnwane o0CyXmaaeMol IPOTPECCHH TMPOUTPHINIA OT KIACCHIECKOW TeOMETPHUUIECKOM
nporpeccuu (5) COCTOUT B OTCYTCTBUHM IEPBOTO UJI€HA, PABHOTO €IWHHIIE, HO 3TO OTIMYME YCTPaHSIETCs

BBIYMTAHUEM CAWHUIBI M3 O6H.ICI>1 CYMMEI B CKO6KaX, a 3HA4YuT, U3 )Ip06I/I B (5), U Ha4daJoOM OTCYETa CO
BTOPOr'0 WiCHA MJIA ONIPCACIICHUA CYMMBI 3aTpat:

1
=5 (©)

_ 2 n qn+1_1 _ qn+1_q

Snz=a1(q +q°+...q )_al( -1 —1)—a1 -1 (7

st conocTaBlieHUs ¢ pacXolaMU Ha UIPY BBIUTPHILI UTPOKA MOKHO BBIPA3UTh KPAaTHBIM YUCIIOM

CTaBOK BCEX UTPOKOB (T.e. OaHKA), K €r0 CTaBKe, W TOT/Ia CYMMAapHBIN BBIUTPHITI UTPOKA 332 TIOBTOPHBIC 1
YIA4HBIE PO3BITPHIIIA COCTABUT

Sps =man. )

Oro camas mpocTas apudmerndeckas mporpeccusi (c HyIEBOH pa3HOCTBIO a; - a;+; =0), U yxke

MO3TOMY 3aTpaThl Ha MPOIOJDKUTEIBHYIO HUIPY JMOJDKHBEI OYyIyT OIEpeXaTh CYMMAapHBIA BBIMTPHIIIL.

[IpencraBienue 06 3TOM MOXET JaTh aHAIU3 CUTYaIlUH C ONPEACICHHEM HEOOXOIAMMON KPAaTHOCTU M

MPOTUB CTaBKU UTPOKA YIS TOTO, YTOOBI JINIIH KOMIICHCHPOBATh PACXOJIbI PU MPOUTPHINIAX 110 yCIOBHIO

Sn,3 = Sn,B:

n+1

a, =man, )]

q-1
OTKyaa
q+l-gq

m=-h. (10)
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PesynpTathl pacuera npencTaBieHsl B Tabnuue 2.

Tabnuua 2 — 3aBUCUMOCTD HEOOXOAUMON KPaTHOCTH BBIUTPHILLIA 771
HPOTUB CTABKM MIPOKA OT IIOBTOPHOTO BBIUIPHILIHOTO pe3yJibTaTa

n m pu g=2 m 11pu g= 6 mupu q =37
1 2 6 37

2 3 21 703

3 4,7 86 1,735:10*
4 7,5 388,5 4,816:10°
5 12,4 1866 1,425-10
6 21 9331 4,395-10°
7 36,3 4,799-10* 1,394-10"
8 63,8 2,519-10° 4,513-10"
9 113,6 1,344-10° 1,484:10"
10 204,6 7,256-10° 4,942-10"

Cnenyer mOSICHUTB, YTO KpPAaTHOCTh /71 B JAHHOM CJIy4ae MMEET IOMOIHHUTENIbHBIN CMBICT 4uciIa
PO3BITPHILLIEH, MPUXOASAIMIMXCS HA JAHHOIO UTPOKA B €ro MOMNBITKAX BBIMIPHILIA, & MPOU3BEICHUE a;m —
o011eil CyMMBI, CTOAIIEH Ha KOHY B MOMEHT BBIMTPHIIIA. DTO K€ TPOU3BEICHUE XapaKTepru3yeT 3aTpaThl
BPEMEHHU Ha WUTPY, €CIU d; BBIPA3UTh JIUTEIHHOCTHIO OAHOIO PO3BIrphImia. Kak MOXHO 3aMeTUTh, AJA
KOMIICHCAIIUN TIPOUTPHIIIeH HEOOXO0AUM MPOTPECCUBHEII POCT CTaBOK Ha KOHY, KOTOPHIA MPH CTaBKE Ha
YHUCIO B PYJIETKE NIOYTHU CPa3y K€ CTAHOBUTCS HEpEeaJIbHO BBICOKMM. Ho Aake mpu anbTepHATUBHOM HUIpe
CUTyalusi C BO3BPATOM 3aTPayeHHBIX JIEHET HEYKIOHHO yxynmiaercs. [1oJo0HBIM ke 00pa3oM MOKHO
MPOAHATU3UPOBATh BAPUAHTHI C TOJOXKUTEIBHBIM CalbI0, HO OHM OKaXyTCs IO pe3yJbTaTaM MpsSIMO
MPOMOPLUOHATIBHBIMU 110 YXYALIEHUIO MIAHCOB, TOJIBKO YTO PACCMOTPEHHBIX.

Takum o0pa3oM, peasbHOCTh NMEPBOIO BBIUTPHINIA HE MOXKET OBITh OCHOBAaHHEM MJIS KaKHX-JIHOO
WUTIO3UM B OTHOILICHUU CTOJIb K€ JIETKUX NaJbHEHIINX YCIEXOB U MPSMO BEIET K MOTepe IEHEr U Bpe-
MEHHU.

OnmcanHas MpoleAypa MOCIeOBATEIHHOTO UTPOBOTO MOBTOPEHHS CIYYailHOTO COOBITHS SKBHBA-
JICHTHA TMapajuIeIbHOMY OJHOBPEMEHHOMY HX OCYIIECTBICHHMIO Ha HECKOJBKMX OOBEKTax: Tak, IOcIie-
JIoBaTeIbHOE MOAOpAchIBaHWE 1 pa3 MOHETHI AcT TOT JK€ Pe3yibTaT, YTO M OJHOBPEMEHHOE IMoaOpa-
CBIBaHHE 1 MOHET, a IOCJIe/IOBAaTeIbHASA CTaBKa Ha JIF000E YHCIIO B PYJIETKE 71 pa3 OKAXKETCS PaBHOZHAYHOMN
C OJHOBPEMEHHON WTIpoi Ha 7 pyJieTKax. JTO CIeAyeT U3 TOT0, YTO BEPOSTHOCTH MOCIEI0BATEIHHBIX
HE3aBUCUMBIX COOBITHH, KaK U OJTHOBPEMEHHO MPOUCXO/IAIINX TAKUX K€ COOBITHH, paBHA MPOU3BEICHUIO
BEpOATHOCTEH ATHUX COOBITHH. [l0ATOMYy WX 3aKOHOMEPHOCTH OJWHAKOBBI M PE3YIbTaThl HTPOBBIX
CUTYaIUil CTOMb K€ MIPU3PAYHBI.

BecriepcrieKTHBHOCTh TTOCIIEAOBATEIIBHBIX BBIMTPHIINICH CTaBUT BOMPOC, a HACKOJBKO OOOCHOBaHA
HAJIEKHOCTh XOTSI OBI OJTHOTO BBIUTPHIIIA?

Boiurpsiin xors 061 OIUH pa3

Kazanoce Obl, OTBET Ha 3TOT BONPOC YXKE COACPKUTCS B BEPOATHOCTH IEMEHTAPHOTO COOBITHS: €CIIN
OHO Xapakrepusyercsi 3HaueHueM P, = 1/ ¢, To oTcloJa ClielyeT, YTO BBIUTPHII CTATUCTHYECKH CTPOTO
MPOM30MAET OJHH pa3 U3 ¢ mombIToK. Ho mpu g > 2 ropa3no Oosblie BepOsSTHOCTH MPOUTPHIIIA, U OHA
YCHJIMBAETCSI IPH MOBTOPHBIX MOMBITKaxX. [103TOMy, 4TOOBI ONIPEAETUTH BEPOSITHOCTH BBIMTPHIIIA XOTS OBl
pa3 3a n MONBITOK HEOOXOANMO AEHCTBOBATH IO JIOTUKE «OT IPOTUBHOIO», T.€. IO OLIEHKE BEPOSTHOCTH
npouzpuliua.

Torna, ecau BepOSTHOCTD BBIMIPHILIA B 3JIEMEHTApHOM COOBITHH paBHa P, = 1/ ¢, TO BepOATHOCTb
MPOUTPHIIIA KAK IPOTHBOIIOJIOKHOI'O COOBITHSI COCTAaBUT BETITMUUHY

P,=1-P,=1-1/q. (11)
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BeposTHOCTE poUTpHILIa HOAPSA 7 Pa3 BEIPA3UTCS KaK

Pn=B'=Q0-1/™ (12)
Torma BepOATHOCTH (JIOCTOBEPHOCTD) BBIMIPHIILIA XOTh OJMH pa3 3a 1 MONBITOK OyIeT paBHa
Phn=1-P,=1-(1-1/9™ (13)
Orcroa He0OXO0AMMOE YKCIIO MOIBITOK JIJIS BBIMTPBIIIA XOTs ObI OZIMH pa3 COCTABUT
_ In(1-P,)
~ In(1-1/q)’ (14

PesynbTratel pacdeToB s mpH BapualuMu ¢ (IPOCTPAHCTBA DJIEMEHTApHBIX COOBITHH) M 3aJaHHBIX
3HAYCHUSIX BEPOSITHOCTH BBIMIPHILIA XOTS ObI OJMH Pa3 3a # MOMNBITOK IIPUBEACHBI B Ta0IuUIE 3.

Ta6muua 3 — Heo6xoquMoe YHCIT0 TOMBITOK ISl BBIUTPHIIIA XOTS ObI OAMH pa3 Kak GyHKIms g u Py,

P 9 05106 | 07 1] 08 1] 09 |095]0,99 (0,99 | 0,999 | 0,99999

2 1 | 13| 1,723 (33|43 66| 100 ]| 133 16,6
4 24 | 32| 42 | 56 | 80 | 104 | 160 | 240 | 32,0 40,0
6
8

38 | 50 | 66 | 88 | 12,6 | 16,4 | 253 | 37,9 50,5 63,2
52 | 6,7 | 90 | 12,1 | 17,2 | 22,4 | 345 | 51,7 69,0 86,2

10 6,6 | 87 | 114|153 | 21,9 | 284 | 43,7 | 656 | 87.4 109
15 10,1 | 133 | 17,5233 | 33,4 | 434 | 668 | 100 | 134 167
20 13,5 | 17,9 | 23,5 | 31,4 | 44,9 | 58,4 | 89,8 | 135 | 180 225
25 17,0 | 22,4 | 29,5 | 394 | 56,4 | 73.4 | 113 | 169 | 226 282
30 20,5 | 27,0 | 35,5 | 47,5 | 67,9 | 88.4 | 136 | 204 | 272 340
35 239 | 31,6 | 41,5 | 555 | 79,4 | 103 | 159 | 238 | 318 397

37 253 | 33,4 | 43,9 | 58,7 | 84,0 | 109 | 168 | 252 336 420

W3 cpaBHeHus Tabmui 1 — 3 crnemyeT, 9T0, KOHEYHO, BEIMTPHITI XOTs OBl pa3 ropa3fo pealmcTHIHEE,
4YeM BBIMTPHIIIN MOIPSIT HECKONBKO pa3. Ho u B JaHHOM citydae moio0Hasi BO3MOKHOCTh CHIIBHO 3aBHCHT
OT MIPUHATOHN BEPOSITHOCTH Pa30BOTO BHIUTPHIIIA.

Tak, mnsa ansrepHatuBHOTO Mcxona (P, = 1/2) mist 3amaHHON BEpOSTHOCTH Pa3oBOIO BBIMTPHILIA
P, = 0,5 (50%) nnsa ycrexa TpeOyercss TONBKO OfHa TMonbITKa. OMHAKO ¢ JaJbHEWIINM IOBBIIICHHEM
JKEIaeMOM BEpOSTHOCTH BBIUTPHIIIA HEOOXOJUMOE UHCIO TIOMBITOK CYIIECTBEHHO BO3pacTaeT H,
Hanpumep, i Py, = 0,95 (95%) cocrtaBnsieT 0OKOJI0 YeThIpeX MOMBITOK (B OJHOW M3 HHUX JOJDKECH OBITH
BEIUTPBIII), a IpH Py, = 0,999 (99,9%) — necsATh MOMBITOK ¥ T.A. A0 OECKOHEYHOCTH.

Ot1o ciemyeT kak m3 aHamuza popmyinsl (14) (mpu Py,—1 n—0), Tak U U3 CMBICIA BEPOSTHOCTH
CIIy4alfHOTO COOBITHS: OHO MPHOJIMKAETCS K JIOCTOBEPHOMY TOJNBKO TNPH OECKOHEYHOH BHIOOpKE B
COOTBETCTBHH C 3aKOHOM OOJBIITNX YHCEN.

OtmedeHHasi 3aKOHOMEPHOCTH Sipue MPOSBISETCS MpH Oojee IUPOKUX TPOCTPAHCTBAX JIIEMEH-
TapHBIX COOBITHH, HO BO BCEX CIyYasX PEATUCTUYHOCTh BBIMTPHIMA XOTS OBl OJUH pa3 MOXKET ObITh
CBsI3aHa C BEPOATHOCTBIO 3TOro coObiTusi He MeHee 0,95 (95%). Oty obnacTb mpencTaBUM rpaguyuecKH
IUtst 3HaYeHuit Py, 0,95; 0,96; 0,97; 0,98; 0,99 (pucyHoK).

Bce 3aBucmMocTH HMEIOT Havalo KoopauHaT g = 1, n = (0, Kak 3TO ClemyeT U3 aHamm3a GopMyJIbl
(14) (mpu ¢ —1, n—0), Tak ¥ U3 cMbicia Oe3aTBTCPHATUBHOTO (IOCTOBEPHOT0) COOBITHS: Ul €ro pea-
JU3aIUK He TPeOyeTCsl HUKaKUX TMOMBITOK, OHO SIBJISIETCS YKE OCYIIECTBICHHBIM.

ITo pucyHKy 3aMeTHO, UTO UT'PHI C OTPaHUYIEHHBIM ITPOCTPAHCTBOM 3JIEMEHTAPHBIX COOBITHHN (OT ABYX
JI0 IIeCTH) TapaHTUPYIOT YCIeX B MHTEpBaje OT 5 JI0 25 MOMBITOK, T.€. BIOJHE PEATMCTHYHBI, YeM U
00BsICHSIETCA M IIUPOKOE pacipocTpaneHue. Croza e, IOMUMO HIp C aJbTePHATHBHBIM HCXOAOM (g = 2)
u OpocanueM KyOuka(g = 6) BXOIAT UTPHI C YETHIPbMS MapTHepaMmu (¢ = 4), TJIaBHBIM 00pa3oM, KapTod-
HBIE, HanpuMep, npedepanc. Uto kacaercs OOJBIINX MPOCTPAHCTB IIEMEHTAPHBIX COOBITHI, TAKHX, KaKHE
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3aBUCHMOCTB YHCIIA MOIBITOK JUISl BEIMTPHIIIA XOTS OBl OJIMH pa3 OT MPOCTPAHCTBA 3JIEMEHTAPHBIX COOBITHI
TPH Pa3IN4HON BEPOATHOCTH (IOCTOBEPHOCTH) BHIUTPHIIIA

peaNM3yIOTCs MPHU Urpe B pyJeTKy (¢ = 27), TO MIAHCHI HA JOCTOBEPHBIN yCHeX XOTs Obl pa3 TpeOyT OT
90 no 170 DOMBITOK U, CIEAOBATEIBHO, CTOJBKH K€ KpPaTHBIX PacXo/IOB Ha CTaBKH, a TaKXe COIOCTa-
BUMOTO (1711 KOMIICHCAIIMH) M Ja)Ke IIPEBOCXOMASAIISTO (I MPUOBLIN) YHCia YIYaCTHUKOB HTphl. Takoe
«YJOBOJILCTBUE» MOKET MOJXOJUTH TOJBKO JUJIS T€X, KTO HE OTPaHUYEH B CPEJCTBAX U KOT'O MHTEPECYET
CIIy4allHBIN yCIIeX caM 1o cebe.

OmHako 3a BCEMH JTHMH 3aHATHSMH, CBS3aHHBIMH B IIEJIOM C TIOTEPSIMU CPEIACTB W BPEMCHH,
CKpbIBaeTcs Oojee TIyOOKOE COIMAIBLHOE 3J10, UMEIONIee MPSMOE OTHOIICHHE K 3BOJIIOIMOHHOMY
napasutusmy [6-9].

ASapTHl)Ie 3aHATHSA — COIUAJIbHOE 3J10 3BOJIOIUOHHOM NMPUPOAbI

CTaTUCTHUYCSCKUI XapaKTep DBOJIOIUN MATepUU OOYCIIOBJIMBACT €CTECTBEHHBIH OTOOp YCTONYMBBIX
00BEKTOB, KOTOPHIC PEATH3YIOT BO3MOKHOCTh HE TOJHKO KOJUYCCTBEHHOTO, HO M KAY€CTBEHHOTO COBEP-
meHcTBoBaHus. [Ipu 3ToM mocienoBaTeibHO (GOPMHUPYIOTCS TPU NMPHHIUMIHAILHO Pa3jIMYHBIX CIIOco0a
SBOJIIOLIMOHHON YCTOWYMBOCTA — CTHXUIHBIN, YIPaBIISIEMbIi W CBOOOJHBIN, BOILIONMICHHBIX COOTBET-
CTBEHHO B (PU3NKO-XUMHUYECKOH, OMOJIOTHYECKON 1 OOLIECTBEHHOW CTaAUAX. DTHM e CTATUCTHYECKUM,
BEPOATHOCTHBIM XapaKTePOM HBOIIOLMH JIUKTYETCS BOSHUKHOBEHHUE M CYIIIECTBOBAHUE B KaXJIOW CTaJUU
M30BITOYHO YCTOWYHMBBIX OOBEKTOB, MPEACITHLHO COBEPIICHHBIX M0 OPTraHU3AIMH U TO3TOMY HE CIIOCOOHBIX
K JajbHEWIeMy KaueCTBEHHOMY H3MEHEHHI0O M HE CIIOCOOCTBYIOIIUX SBONIOIHH TMapajUIebHO pa3BU-
BAIOIMXCSA OOBEKTOB. TeM camMbIM Takue OOBEKTHI KaK OBI BBIAAIOT W3 BOJIIOIMOHHEIX ITPOIIECCOB,
CTaHOBSCH TUOO MHEPTHBIMH, JINOO MPEICIHHO MPUCITOCOOTICHHBIMU, THOO arpeCCUBHO YCTOMYMBBIMU U B
CYLIHOCTH napasumudeckumy 1Mo OTHOIIEHUIO K 3BOJIIOLIMOHHOMY COBEPIIEHCTBOBAHUIO B LIEJIOM.
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B o0uiecTBeHHOI cTagmuu, Kak U B ABYX NPEABIIYIINX, €CTECTBEHHBIH OTOOP OCYIIECTBISICTCS ITyTEM
YHHUBEPCAIBHOIO aKTa CPAaBHEHMS JIOOOr0 €JMHUYHOTO OOBEKTa C OCTAJIbHBIMU IO TE€M HWIM HHBIM
MpU3HAKAM Pa3NUYUMOCTH — SHEPreTUYECKUM B (PM3NKO-XUMUYECKON CTaJH, OPraHU3allMOHHBIM (aHTHU-
SHTPONHUMHBIM) B OHMOJIOTHYECKOW CTaauu, WHPOPMALUOHHBIM B OOIIECTBEHHOW. AKT CpaBHEHHUS B
OOIIECTBEHHOW 3BOJIIOLMH HOCUT SIBHO HPUCIIOCOOMTENIBHBINA XapakTep Ul HOBBILIICHUS YCTOHYMBOCTH
MHMBHU/A B COLMATIBLHON cpelie, TOCKOIbKY 3aKpEeIlIIeTCs MOI0KUTEIbHBIMU SMOLMSMU P ITOBBIICHUH
ypOoBHA MHOOPMATUBHOCTH ¥ CTUMYJIHUPYETCS PE3KO OTPULIATEIEHBIMI AMOIMAMH MPU MOHWKEHUH 3TOTO
ypoBHs. [logpoOHO neiicTBHe 3THX MEXaHH3MOB PacCMOTPEHO B paboTrax [6-9], u TaM ke MOKa3aHo, KaK
MOTYT HOJOKUTEJIbHBIC 3MOIMU IPOrpecca B CO3UAATEIBHON IESTENbHOCTH, CONPOBOXIAEMON IOBBI-
IIEHHEM YpPOBHS KOMIIETEHTHOCTH, HMOAMEHSITHCSA IOJOXKHUTEIBHBIMU 3MOIUSIMHU JOCTIDKEHHUS yclexa B
3aHATHAX, TAE 3TOT YCHEX MOJy4aeTcsl MyTeM OJHOOOpa3HBIX MOBTOPEHUH WTPOBBIX CUTyalMd C Ompe-
JEeNCHHBIMY IIAHCAMH Ha YAOBOJBCTBHE BBIUIPHIINIA. 3A€Ch NApa3UTHUECKUH XapakTep 3BONIOLUHI
MIPOSBIISIETCS B OTBJICYEHHHM MHTEJUIEKTYAIbHBIX PECYPCOB YEJIOBEYECKOTo OOIIEeCTBAa Ha IyCTOE BpEeMs-
MIPETIPOBOXKICHHE.

HensbexHOCTh 3TOr0 3712 KOPEHUTCS B HPUPOAHOM MOTPEOHOCTH B CHIIBHBIX ITOJIOKHTEIBHBIX
IMOLMSIX, KOTOpas 3aKpenuIach 3BONIOLMOHHO M HUKaK HE MOXKET OBITh «OTMEHEHa», TaK Kak 0e3 3TOoro
co3uJarenbHas IesATeIbHOCTh HEBO3MOXKHA. OJJHAKO UIPOMaHMsI MOXKET ObIThb OCJIabjeHa OCO3HAHUEM €€
Napa3suTHYECKON CYIIHOCTH, OECINIONHOCTH M OECCMBICIEHHOCTH B 3BOJIIOLIMOHHOM IIpoliecce, Halpas-
JICHHOM Ha OCBOOOXEHHE OT HE3HAHMS CBOETO IPUPONHOIO mpenHasHadeHus. Kaxnelli U3 Hac cyiue-
CTBYET B DBOJIOIMOHHBIX KOOpAMHATAX CTHUXWHHOCTH, YNPaBIIEMOCTH, CBOOOABI WU TMapa3uTH3Ma, U
MpeBaNIMPOBaHHUE TOTO WM MHOTO MMPUPOJHOTO Havaja ONpeelisieT Hall COOCTBEHHBIH BBIOOD.

BoiBoabl. Ha ocHoBe aHanM3a NpOCTPAaHCTBAa 3JIEMEHTApHBIX COOBITMH B WIPOBBIX CUTYaLUsIX B
3aBHCHMOCTH OT BEPOSTHOCTH IOCJIEAOBATENbHBIX BBIUTPBIMIEH M BBIMTPHIINIA XOTS OBl OJWH pa3 ycra-
HOBJICHO, YTO CUTYalliH IIPOUTPHIIIA BO3PACTAIOT B TEOMETPHUUECKON MPOTPECCHH, a BHIUTPHIIIA — B apud-
METHYECKOH. DTUM 00yCloBIeHa 00PEUEHHOCTh HA HEPEHTA0EIBHOCTh U Ha OONbIINE 3aTPaThl ACHEKHBIX
CPEACTB ¥ BPEMEHH B JIFOOBIX UI'POBBIX 3aHATUSX.

CryyaitHBIN BBIMTPBILI 3aKpEIUIsieT KeJlaHHe MPOAOKUTE UTPY MEXaHHU3MOM MOJOKHUTEIBHBIX 3MO-
LU CpaBHEHUsI, UMEIOIIUX 3BOJIOIMOHHYIO NPUPOILY €CTECTBEHHOTO OTOOpa A YIOAayHBIX PELICHUH,
OJIHAKO OTHOCHUTCS HE K CO3UAATENILHON AEATEIBHOCTH, @ K TYIIMKOBBIM HallPaBJICHUSIM 3BOJIIOLNU, UMEIO-
UM [apasuTHYecKyto Gopmy. B 3ToM cocTouT cormansHoOe 3710 HTPOMaHUH, TOAJIEXKAIIee HCKOPEHEHUIO,
B TICPBYIO OUepeIb, ITyTeM PACKPBITHS €€ 00BEKTUBHOTO Mapa3sUTUIECKOTo CTaTyca.
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KE3JIEACOK YThIC MYMKIHJITT CAJITAPBIHAH TAPAJIFAH
KYMAP OUMBIHJAP DJIEYMETTIK KACTBIK PETIHJIE

B. II. Maasies, FO. C. 3yopuna, A. M. MakauieBa
JK. O06iuieB aTbIHAAaFbI XUMUS-METALUTYprist UHCTUTYThI, Kaparannpl, Kazakcran

Tipex ce31ep: KyMapibIK, MYMKIHAIK, YTBIC, YTBUIBIC, TEOMETPHSUIIBIK YAEMEN, apu(hMETHKAIBIK YAEMEL.

AnHoTauusi. ABTopiap Oip per skoHe OyFaH Koca OipHelle PeT ajJblHFaH YThICKA KO3ICITeH Kymap OHBIHIAp
KO3JIepiH KoHEe MaTeMaTHKaJbIK KeJelIeKCi3Mirin tanaaiasl. Onap anFam peT YThUIBIC MYMKIHIIT T€OMeTpPHSIbIK
yZiemenre, aj YThIC MyMKIHZIT apudMEeTHKaNBIK yIeMelre Toyeli eKeHiH Heri3aeini. byl sxarnail yThICTBIH KyHeni
MYMKIH/IIKTEp] Ke31H/e YThIIBICTAH KYThIIa alIMayIIbIIbIKKA SKEIe/I].

Ke3nelicok yTHICTBIH KOJIIAH JKacaJlFaH JKaFbIMJIbl Ce3IMAEpl YIIIH Maijgachl3 00C yakbITThI, KapaxaT IeH
3UATKEPIIIK pecypcTapabl LIBIFBIHAAYFa OalIaHBICTHl Napa3suTapiblK TaOWFAaTKa Me 3aMaHayH QJ€yMETTIK KaCTHIK
peTiHzeri OHBIHKYMapIIBIKThI Ta/Iay Ja MaHbI3/bI OOJIBINT TaObUIAIb.

Hocmynuna 02.10.2015 e.
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