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Takum 7 6ein 15 NneT Hasag, Korga B KypHane:
“MaTtemaTuuyeckoe mogennposaHune”, 1998, Ne7 onybnukosan
cTateto: ‘TlpocTenwas maTemaTtuyeckas Mogdenb NoBeaeHns.
Mecnxonomsa KoHopMmnama™. Tenepk 8 yKe cTapblid. 3a
npoweawmne 15 neT HakoNUNUCb HOBLIE BNEYATNEHUS, U 4
CHOBA peLnn BEPHYTLCSH K 3TON TeMe. H yCcTpaHMn HEKOTopble
HETOUYHOCTH, HECKONBKO MOLEPHU3NPOBAN MOJenk U C ee
NOMOLbH NpoaHanuanposan BcCe BneyaTneHusa 3aHoBo.
PesynbTaTamu 3TOoro aHanusa 9 Xody NnogenuTecs CO CBOUMMU
COOTEYECTBEHHUKAMU, 1, MO3ITOMY NOMeLL a0 Ux B 3ToM dhaiine.
ITOT aHanu3 MoryT YATaTk Kak NOCBALEHHbIE B MaTeMaTUKY,
Tak U Te, KOTopbIM OHa YyKaa. [Ina HUX q Bce pesynbTaTthl
NMPOKOMMEHTUPOBAN Ha NPOCTOM YenoBedyeckom asbike. Ecnu
UTeHWe 3Toro doanna BHeceT XoTa Okl Manyk ACHOCTb B TO, UTO
NPOUCXOOUT B OKPVIKaKLWeM Hac Mupe, UNn 3actasuT
334yMaTbCa Ha 3Ty TEMY, A CBOK 3agady Oyay cuntats
BbIMOMHEHHON.
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MATEMATUYECKAA MOLEJIb NOBEOEHUA.
NCUXONOr’nA KOH®POPMUWU3MA.

I.C. KpacHouwekos

BeegeHne. MeHsa Bcerga yaumenana, a nopovd W
3abaenana, BecbmMa pacnpocTpaHeHHasa cuTyauua, Koraa nogu
OENCTBYHOT BONPEKW cBOUM yDegeHuaMm, a TO U MHTepecawm.
AnpuopHble geknapaunun ganeko He Bcerga COOTBETCTBYHOT UX
noctynkam. B cBoe Bpema Jake OblToBana norosopka:
“KaoKObIA NO OTAENBHOCTU - NPOTUB, a BCe BMecTe - 3a". B Hell
aoocTtaTodyHo obpasHoO nogMedeHa OCTOpOXKHaA MNpUBbIYKA
nwogen Bectn cebqa, “kak Bce’. YTobbl 0DBACHUTE 3TO, B
HEKOTOPOM pode, napagoKcanbHoe HABneHne, Heobxoanmo
yranartbe MeXaHuam, nexawmnii B OCHOBE TaKkoro noseaeHna. A B
3TOW cTaTbe npegnararw Onga obCcy:XOeHWA OJYeHb MNPOCTYH
Bepcuio nogobHOro MexaHusma W Ha KOHKPETHbIX peanbHbIX
NpUMepax NbITakcb OUEHNTL Ero aaeKkBaTHOCTb.

1. MNMoctpoeHne opgHowaroBon mogenu. CHadana
obcyaum HeKkoTopble npeanocbiikh W BBEOEM OCHOBHbIE
noHaTUA. lpuMeM OJYeBUMOHYK C TOYKW 34paBOro cMeicna
mMnoTesy. byaem cuuTtartb, YTO MHOMBUA, NPUHUMAA peLleHne
no TOMY WAW WHOMY BOMPOCY, PYKOBOACTBYETCA KaK CBOUM
NMUYHLIM OTHOLUEHWEM K AaHHOMY BOMPOCY, TaK U OTHOLLEHMEM
K 3TOMY BOMPOCY OKPY:KaKLWNX ero cybbeKkToB (Komrnekmusa).

HEHPHMED, YENOBEK MOKET pPeEWaTk Takue I'IpDﬁJ'IEMI::IZ



BCTYNaTe N B AaHHY NapTWUiO, y4acTBoOBaTb NW B OaHHOM
MEpPONPUATUK, rONOCoBaTh NN 3a JaHHOE NpennoXeHne n T.M0.
Bo Bcex aTux cnydaax (OTBNeKaack OT UX cogep:KaTenbHOW
CTOPOHbI) WHOMBUAY MpPencToMT coenate Bbibop W3 OBYX
anbTepHaTUB. MNeperTM eMy B HEeKOTOpOoe KOHKPETHoe
COCTOAHUE WNU HeT. Booblwe roBops, anbTepHaTUB MOXeT
ObTe CKOMBKO  YrogHO, W KaKOasd W3  HUX  MOXKET
paccMaTpuBaTbCA OTOENbHO, UMM BCE BMECTE Kak ofHa, T.K.,
CTpOro roBops, pedb 34ecb UOET O HAMEPEHUAX, a He O CaMOoM
npebblBaHMN B JAHHOM COCTOSHUM, KOTOpPOEe onpenenseTca He
CTONBLKO KenaHWem WHAMBMAA HaxXoAUTbLCA B HEM, CKOMNBKO
ODBEKTMBHOW BO3MOXHOCTBHO B HEM peansHo npebbiBaTth.
[MoaToMy anbTepHaTuBBI, pacCcMaTpuBaeMble Kak HeKOoTopble
KOHKPETHbIE COCTOAHWA, MOryT OblTb COBMECTHBIMW UMK
HECOBMECTHbIMW, OOHAKO He oTaawwun cebe B 3TOM OTYeTa
WHOWBUO MOXET Bblpa3nuTb HaMepeHue npebbiBaTe BO BCEX UMK
B 4YacTW W3 HUX OOHOBpeMeHHOo. [lpocTo peanu3oBaTb 3TU
HamepeHna emy He Bcerga yaacTtcda. Hanpumep, Ha
npe3angeHTcKkuX Bbibopax npasuna sanpewarT ronocoBaTb
OOQHOBpPEMEHHO 3a OBYX WU Donee kKaHaupaTos, HO u3buparens
MOXeT 0D 3TOM He 3HaTe UMK NPOronocoBaTh Tak HAMEPEHHO,
M, KOHeyHo, B oboumx cnyuyaqa OwnneTeHb NpU3HaOT
HegencTBUTENbHbIM. [1o3TOMY MNO4 COCTOAHUEM  MOXET
noHUMaTeca nwbada, ckonb VYrogHO CHNOXHAaA, W Jawe

NPOTUBOPEUYNBAA KOHCTPYKLINS.



YUTOoOBI NOCTpOUTL MaremMaTUYECKYD MoAenk NOBEOEHUS
Takoro wWHAOuBMAa, HeobxoaMmo BBECTU KONWUYECTBEHHbIE
OLEHKN ero OTHOWEHNA K JaHHOMY COCTOAHUIO. TakMX OUEHOK B
NpocTeAwemM crnydyae MOXHO BbldennTe ABe. INUYHOE,
anpuopHoe ( Oo ofweHua Cc KONNeKTMBOM ), OTHOLUEHWE K

COCTOAHWIO, KOTOPOE ONPEAENAETCA HNCNOM ¢, BbipaKaroWnMm

BEPOATHOCTL TOro, YTO WHAMBWA TOTOB MNEpedTM B 3TO
COCTOSHWE, W UHANbHOE, anocTEepUOPHOE, OTHOLUEHUE,
chopmupoBasLlleecd nocne obWeHUsa ¢ KoNNekTUBOM, KOTopoe

onpegendeTcd 4Y1ucrnom F"’j, BblpaKalOlLMM BEPOATHOCTbE TOrO,

YTO WHOMBMUL NPWHAN OKOHYaTENbHOE pPELUEHNE NepeiTh B
OaHHOoe cocTosHMe. Hanpumep, HEKTO anpuopu nNpoTUB
PbIHOYHOW SKOHOMMKW, OOHAKO, BUOA Peakuun OKpy:Karouwnx
NOOed, YacTb KOTOPbIX 33 TaKyld SKOHOMUKY, MOXKET
NeEPecMOTPeETb CBOE anpuopHOE OTHOWEHWe, NOo44aThbCH
BUAHWIO 3TUX NOAEN, U aNOCTEPUOPHOE pPELLEHNE NPUHATL B
NONb3y PbIHOYHOW SKOHOMMKW. MOMXKET, KOHEYHO, U He
noaaaTbCsa BNUAHWID, €CNN OH NUYHOCTbL He3aBucuUMas, T.e. ero
anocTepuopHoOe OTHOoLeHWe OyaeT coBnagaTth € anpUOpPHLIM.
QOueBMOHO, YTO MaTeMaTudeckas MOAENb NOBEAEHUS OOMKHA
YUUTBIBATb BECb CNEKTP MHANBWAOB: OT abCONKTHO 3aBUCUMbIX
0o abcontoTHO HesaBucuMbIX. [Mo3ToMy BBeOoeM ewe ofHy

XapakTepucTUKy WHAMBMAA, YWCNO i , Onpedenswouiee

BEPOATHOCTE TOrO, 4TO B OaHHOW HDHHDE‘I’I—IDFI CUTYauun



MHOouBKUA BeneT cedbs, Kak HezaBucuMbIK. Ecnu =1, To UmeeT
MecTo abconioTHas HesaBuCUMOCTb, ecnu p, =0 - abcontoTHasa

3aBUCMMOCTE.

Ntak, y abconwTHO  HesaBUCMMOro  WMHAWBMAA

anocTepuopHasi BEpOATHOCTb P! coBnajaeT ¢ anpuopHoil: o .

0
Onpegenum Tenepb anocTEPUOPHYID BepoATHOCTL P Ans

abconwTHO 3aBucMMOro wuwHauBMga. [Ona a3Toro npuMem
NpocTenwyo cxemy. bygem cuntaTh, UTO BNUSAHWUE KaXOoro i-ro
UneHa KonnekTMBa Ha OaHHOoro |-ro MHAuBWAa npeacTasndaeT
cobon MOMHYK CcUCTEMY CODBITUI, KaKOOe W3 KOTOpbIX

onpegendaeTca YMCnom ?-uji - BEPOATHOCTBHO TOMO, 4TO j-l::lﬁ

WHOWBWL NOCTYNUT TaK Ke, Kak U i-bli, T.€. NepelngeT B HOBOE

COCTOAHME C BEepOATHOCTbBHD P . Toroa nonHag BEPOATHOCTDb

nepexoga j-I'D abconwTHO 33aBUCMMOro WHOWBMOA B HOBOE

COCTOAHNE DyOeT paeHa

M
I:I n
P =>xP,
=1

Foe: N- 4yucno 4YneHoB KOMNNEeKTUBa, EUJJ-:D, T.K. abcontoTHO

3aBUCUMMbIA WHOWBWUL He BNuAeT Ha ceba no onpeaeneHuto,

N
?Lji =11 BCce L., KpoMme ‘ﬁ'ﬁ”jj =0, CTporo NnonoXUWTenbHbI, T.K.
=1

: i

Mbl 6}',EI,EM nonaratk, YTo Ha abCcoNKTHO 3aBUCUMOro MHANBUAA
BNnAeT nobon uneH KonnekTtuea. TEI'IEPI: HE NpeicTaBnAaAeT

Tpyoa onpeaennTb anocTEPUOPHYH BEPOATHOCTL NPOU3BONBHO



BbliOpaHHOro j-ro wuHgueuaa. [IpMMeHaa cHoBa dhopmyny

NonHoNn BEPOATHOCTH, NONy4ynm
Pj:otj_LLjJr(“l—pj)F’j”, i=1,2,....N,
WNWU B pa3BEPHYTOM BuAE

N
P =au+(1-1)> 4R, i=1,2,...,N. (1.1)
1

OTM COOTHOWEHUA W npeacTaBnarT coboil UCKOMYHO
Mogeno oblero Buga npu Tex YNpOLeHUaX, KOTopble Mbl

sgechk noctynuposanu. lNpu 3agaHHbIX napameTpax (o,u,i) U3
Hee [OMKHbI ONpesenuTLCa anocTepuopHble BepoaTtHocTn P.
B BekTopHOW hopme oHa BbIrMAAUT COBCEM MPOCTO

P= MA+(E-M)AP, {12}
rae A - ctoxacuueckaa matpuya (%), M - guaroHanbHas

matpuua (w, ), E - eduwHuuHaa, A n P - BekTopbl ¢

KOMMNOHEHTaMU o U Pj. COOTBETCTBEHHO.

Tenepb oCTaeTca AoKasaTb, UTO peleHue cuctemol (1.1)
BCEraa CYLECTBYET, HEOTPMUATENbHO U Kagoe P; He
npeBocXoauT eduHuubl. Ha aToM nocTpoeHue obwen mogenu
Oyoet 3aseplueHo. [lepenvwem ang ygobctea (1.2) B Buge

(E-B)P=MA (1.3)
roe matpuya B=(E-M)A.

Mycte He Bce ;=0 ( cnyvaii: Bce =0 Mbl uccnegyem

otgensHo ). CHauana Bygem cuuTtaTth, UTo Bece p=1. MaTtpuua

B - HeoTpullartellbHa. bonee ToOro, oHa HepasnoxiumMma, HauynHad



c N>2, T.K. ee KBagpat cTporo Honbwe Hyna ( Ha TPUENANbHOM
cnydae N=2 wmbl He ocTaHaenueaemca ) [lo Teopeme
PpobeHnyca [1] Takaqa maTpuua Bcerga UMEeeT NONOXKUTENbHOE
XapakTepucTUUYECKOEe YMCNO I C MakCcumManbHbIM MOZYNEM, KO-
TOpoe SHABNAETCA MNPOCTbIM KOPHEM XapaKTepUCTUYECKOro
ypaBHEHUA U YOOBNETBOPAET HEPABEHCTBY S =r =S, rgesmn S,
COOTBETCTBEHHO, - MWHMManNbHaa W MakcMManbHaa CYMMbI
arneMeHToB CTPOK MaTpuuel B. CTporoe paBeHCTBO cneea Wnu
cnpasBa OT r 4OCTUraeTca nNuwb npn s = S. B Hawem cnydyae
oTcloga cnegyeT, uto r < 1. Kak nasecTtHo [1], 3To rapaHTUpyeT
CyllecTBOBaHWE WU HeOoTpUUaTEeNbHOCTL MaTpuubl, obpaTHoO K
(E-B). CnepoBatenpbHo, peweHne cuctemol (1.1) -
€OWHCTBEHHO W HeoTpuuaTtensHo. [lokakem Tenepb, 4To no
HOpMe OHO He MpeBocxXoAuT eduHuubl, T.e. maxP; < 1. Ong
3TOro pasgenum Bce UHAOeKChl | Ha aee rpynnbl: K R. B rpynny
K oTHecem Bce MHAEKCHI j = K, npn KoTopbIX ;= 0, a B rpynny R
- ocTanbHele j = r. Cuctemy ypaeHeHnin (1.1) c yueTOoMm
BbllenpueegeHHoro pasbueHns UWHOeKCcoB MoxHo Oyaer

npeacTaenTe B BUOE

|
P=op +(1-m)> 2R, reR,
i=1

M
Po=>2F, keK.

i=1
Obo3HauMMm BCE MHOXECTBO HH,EI,EHCDE] = m, NPW KOTOPbIX

peanusyetca maxP,=P, uyepes M. [dokaxem, 4yTo B rpynne



MHaekcos R COOepPXUTCH XOTH Dbl OWMH MHIEKC W3 MHOXECTBa

M. [eicrButerneHO, B MNPOTMBHOM cClydae OnA Bcex meM

umMeno bkl MECTO
M
F;==§:AMH:
=1
a 3TO PABEHCTBO BO3MOXHO NUWIIL Toraa, Koraa Bce Pi=Pn, T.K

N
Z:-um;‘i: BCe Lmi=0, n Bce Pi=0. CnenoBatenesHo, MHOMXECTBO
=1

M coeBnagano bkl CO Bcem MHOXecTBoM MHaeKkcoB |=1.2,...N, a
3TO NPUBOANT K NMPOTUBOPEUNID C NpeanonoxeHnem, 4yto B R He

COAEPHUTCA HW OfJHOrO MHAEKCAa n3 MHoXecTBa M. Takum
obpa3om, rpynna MHAeKCoB R coaep#uT XoTA Dbl 0AWH MHOEKC
13 mHoxecTBa M. Ho Torga npu aTOM MHAEKCE MMEET MecCTo

paBeHCTBO
M
Pm = Oy + (1 = “m)Z}"niH 7
=

oTKyAa CrieayeT, 4To
P, < o+ (1-py )P, wvnu:

pm(Pm— o, ) <0,

a 3TO MPUBOANT K HEPABEHCTBY: p,(maxP —o,)<0. Tak Kak

um>0, TO ocTaetcA. maxPF; <o <1. Yro u TpeboBanock

[NOKa3arh.
PaccMoTpuM, HaKoHeLl, cnyyai, Korga B KONnexkTHee YacTs
WHOWBWOOB AaOCOMOTHO HEe3aBUCMMAa, T.e. V KaxAoro W3 HUX

u=1, seScl ( 3pecs uepe3 J obo3HaueHO BCe MHOXKECTBO



nHaekcoe | ). McxogHaa maTtpuua B Tenepbr CTaHOBUTCA
pasnoXMMOA W 3TO ECTEeCTBEHHO, T.K. B KOMNekTuse
BblgendeTca  HesaBucumaa  rpynna.  OgHaKo  HUKaKuX
NPUHUMNWANbHbLIX TPYAHOCTEN B CBA3U C 3TUM HE NOABMNAETCH:
noBefeHne He3aBUCUMOW rpynnbl  OnNpedenaeTcs  Kak
anpuopHoe (Ps=os), nopAgoK CUCTEMBI, B CUMY 3TOrO,
NOHWKaeTcs, a HoBaa maTpvua B™ kak HepasnoXuMbIiA MUHOP
maTtpuusl B coxpaHaeT Bce Heobxogumble ceoicTBa. [oaTOoMYy
npobnem c CyWecTBOBaHNEM, €0WHCTBEHHOCTELHO,
HEeOTPULATENBHOCTBID W OMPaHWYEHHOCTBHD pELIeHUA He
BO3HWKAET.

2. WUccnepoBaHne mogenu. Tak Kak npenonaraemas
Modenb MNOCTPOEHA Ha OCHOBE MPUMWUTUBHOrO 34paBoro
cCMbicna, TO onpaBdaHWEM el MOXEeT CNYKUTb YcnewHas
MpoOBEpKa Ha nNpOoCTbIX W Mpo3padHbix npumepax. Ecnu
OKa)XeTCH, YTO WHTepnpeTauun, KOTopble NO3BONAET AenaTb
aTa Mogenb B paccMmaTpuBaemelX npumepax, Oyayr
coAepaTenbHbIMK, TO C Hallel TOYKW 3PEHUA 3TO onpaBaaeT
NMPUMUTUBU3M, MNOMOXKEHHLIA B €& OCHOBY, WM npugacT en
onpefeneHHyr 3BPUCTUYECKYHO LLEHHOCTb.

Cmado. CHauana nposBegem obellaHHbli Hamu paHee
aHanus cnyyad, Korga Bce WHOWBMALI abCconTHO 3aBUCUMEI,
T.e. Bce ;=0. B aTom cnyuyae matpuua M=0, u ypaBHeHue (1.3)

npuHumaet eug (E-A)P=0. Cymmbl 3nNemMeHTOB KaKoon W3

CTpOK Matpuubl E-A, B cUny CBOWCTE CTOXacTUYECKOH MaTpulbl



A, paBHbl Hyn. CneposaTensHo, onpegenuTens matpuubl E-

A paBeH Hynw, a STO, Kak W3BecTHO, obecneuyuBaeT
CYL|ecTBOBAHWE pelleHMa W ero  HeegWHCTBEHHOCT.
[NocnepHee BnonHe oObACHUMO, T.K. B KONnekTuse abcontoTHO
3aBUCUMbIX WHOWBWUAOB HET WHOMBUAA ¢ BGonee WNu mMeHee
onpegeneHHbiMn  ycTpemneHuamu. OpgHako  noBedeHue
MHOVBUOOB B TaKOM KONNEKTUBE He ABNAEeTCH XaoTUYHbIM.
HecMoTpa Ha HeonpeaeneHHOCTb COCTOSHWUSA KOMNNEeKTUBa, BCe
MHAMBMAObLlI BeoyT cebd, B HEKOTOPOM CMbiCne, Kak edunHoe
uenoe: sce P paBHbl mexay coboii, T.e. MHOUBKUALI NOgpaXKakoT

APYr Apyry.
[NencteutensHo, us (1.1) cnegyet

N
P =2 P

[lpegnonoxum, UTto He Bce P paBHbl Mexay coboi.
Torga cpegun HUX AONXKHbI ObITb MakcumaneHble Pi=Py, .

CnenoBaTenbHoO

a 3To, B CUNY CBOWUCTB MaTpuubl A, Kak Mbl BUAENU paHee,
BO3MOXKHO MW b, Koraa Bce P; paBHel mexkay coboil. Takum
obpasoM, AeUCTBUTENBHO, MHOWBUABI BEayT cebq, Kak eanHoe
Lenoe.

TpeboBaHue HepasnoOXUMOCTA MaTpuubl A obycnoeneHo

npeacrasrneHnem O TOM, UTO nogpasymeBaceTcA Noa



NOHATUAMWU Konnekmue n abconromHas 3asticumocmb. Ecnn
oonyctuTe, 4uToObl mMaTpuua A Obina pasnokMMoW, 3TO
npuBegeT K TOMY, 4YTO B OCHOBHOM KOMMNEKTUBE MOryT
BO3HUKHYTb HE3ABUCUMbIE APYr OT Apyra nodKonmneKkmusbl, 4To,
Boobule roBopsA, Hexopowo, T.K. npegnonaraet nubo
OTCYTCTBME KOHTAKTOB MEXAY OTAENbHbIMU YacTAMW KOMMeK-
Tuea, nubo, B NPOTUBHOM cnyJyae, npoTuBopeunT abcontoTHO
3aBMCMMOCTU MHOMBUAOB. B panbHelwem Mbl YBUOUM, 4UTO
OTOEenbHble rodKosinekmuebl (WX MOXHO HasbiBaTb MapmusmMu)
MOryT BO3HMKaTe B obwem Konnektuee, Ho 310 Oyoer
oOycnoBNeHO HanuyueM B HEM TNWOEPOB  pasnUUHbLIX
OpUEeHTaUMK.

OpgHako “eepHemca K Hawum OapadHam”. Mccneoyemeblin
30eCb KOMNMeKTWe abconioTHO 3aBUCUMbIX WHOWBUOAOB OYEHb
HanoMuHaeT cTago Oe3 BoOXaka, UNNU HEeOPUEHTUPOBAHHYHO
yNUYHYO Tonny. [loBegeHne WHOMBWOOB HENpencKasyemo,
XOTA OEUCTBYIOT OHW, KaK eguHoe uenoe, T.e. NepexogdT B
HOBOE COCTOSHME C OOHOW ONA BCEX BEPOATHOCTbO P,
3HaueHne KoTopoil, BoobLe roBopd, npouseoneHo. OgHako ua
aToro 6e3pasnuYHOro COCTOAHWA KOMMNEKTUB Nerko BbIBOOUTCA
nwobeim nposouupyowWmMMm  genctevemMm (cpopmaneHO, NHODOLIM
ManbiM BO3MYLLEHMEM OOHOro U3 NapameTpoB I ). 4OCTaTO4YHO
OOHOMY W3 WHOMBWAOB KaK-TO COPUEHTUPOBaTLCA, TaK Becb

KONNeKTMe cnegyetr 3a HUM. |.EIJEIFI'STEMTE':.I'II:-HD, ecnm B

KonnekTuee BAPYr NOABUNCA WHOWBWA, Y KOTOPOro g =~ 0, To



cuTYyauns pesKo MeHAeTCS. PeweHune CTaHOBUTCH
€0VWHCTBEHHbIM: Y BCEX MHAMBMAOB Pj=oy, rae oy - anpuopHas
BEPOATHOCTL K-To wHAMBWAa. [lpoBepaeTca 3TO NPOCTOW
nogctaHoBkoM Pj=ax B YypaBHeHua cuctembl (1.1). Takum
obpasom, noBedeHue K-ro MHOMBUOA KONUPYHOT Bce. He 3pa ¢
OpeBHUX BpemeH ObITyeT NoroBopka: “OypHas OBLA BCe CTago
nop™T. Tenepb MNOHATHO, MO4YEMY 3TOT NYHKT Obin
o3arnaeneH: Cmado. B aToM cmbicne abconoTHO 3aBUCUMOro
UHOMBKUAAa yCnoBHO MOXKHO Bbino 6kl HaskiBaTh “cTagHbIM”,
KakeTca ecTeCcTEEHHLIM B NEPBYHO o4Yepedb UccnegosaTh
KONNEKTUBLI, B KOTOpPbIX nNpu  ycnoeun  abconroTHOW
3aBMCMMOCTU MHOMBUALI HE OTOAKT APYr APYry NepCcoHanbHbIX

" 1-8.
npeanoyTeHnii. To ecTb B TAKOM KONMNEKTUBE i = v i]' . rae 3§,

- cumBon KpoHekepa
{1 npu i=j,

ji

0 npu i=j

[eicTBnTENbHO, B OOWEM cnydae y Hac HET HUKaKWUX
pasyMHbIX anpuopHbIX coobpaKeHWW O TOM, Kak HasHauaTb
napaMmeTpbl 2, 8 3aHUMaTbCA anocTePUOPHO NOAroHKOW nog
OTBET C Hay4yHbIX MNO3UUMA HEe3TUYHO. MoaToMy nocTapaemcs
OCTaBaTbCA B paMKax MPOCTbIX W, MOCKONbKY 3TO BO3MOMXHO,
pasymMHbIX NpeanonoXeHuin. B ganbHellwem, 3a HeKoTopbIMK

NCKNtoYeHnamu, mbl ©Bygem pabotatb B npepenax



npeano¥eHHol cxeMmbl. lccnepjosBaTe npuMepbl HauHeEM ¢
caMoro NpocToro.

Mumumne. MNpexge, yem pasdbuparb 3TOT NpUMep,
NOCTPOUM aHanuTUUecKoe pelleHue cuctemel (1.1), korga
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SOTOT BapuaHT MOAENN Nerko NHTepnpeTnpyeTcd. Cymma,
crtoauwlas B npasoi udactu (2.1), npenctasnaetr coboil
MaTeM aTUUECKoe oXuaaHue uicna UHAMBUAOB ( MOMUMO j-ro ),
nepelweawnx B gaHHoe coctoaHue. Takum obpasom, nHaveuAa

OPMEHTUPYETCA C BEPOATHOCTHIO i, HA CBOE anpuopHoe
OTHOLLUEHVNE K AAHHOMY COCTOSIHUIO ( B UMCMOBOM BbIP&KEHUA
onpegenaemMoM  BENWYUMHON BEPOATHOCTM o ) WU C
BEPOATHOCTbIO  (1-1;) Ha AONK0  OCTanbHLIX  YNEHOB

KonnekKktnBa, rotoBbIx I'IEpEﬁTM B 3TO COCTOAHWE. I'IepanannFﬂ

OoH He pasnuuaeT. Cucrema (2.1) MMeeT aHanuTUyeckoe

peweHne
Sy o,
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(Bewnagku cmoTpu B MpunoxeHnu: cTp. 55).
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MHOWBWAOB, NepeluedlwmnX B AaHHoe cocToaHue. Mpn GonbLlumnx

3HaueHnax N doopmynel (2.2) ynpowarTcs

P = o+ (1- ) S—, === : (2.3)
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MCnonb3oBaTe 3T Qopmynel. Hanpumep, Ha  YNUYHBIX
MWUTWHrAx, rge cobuparTca Tonnbl  niogein,  Takoro
NpubnuKeHnsa BnonHe LOCTaTOYHO. 3Ta cuTyauus B BecbMa
yNpoweHHoM Buae cenvac u 6yget paccmoTtpeHa. lNycTb Ha
MWUTWHIE BbICTYNAKT OBa Nuaepa, HaxogAawmMXxca apyr K gpyry B
ONNO3UUMK: Y NepBOro nuaepa o4 =1, u =4 ; ¥ BTOpOro - a, =0,
L =p2. Y TONMbI, B cUNy cneundunkn ynuuHoro cbopuwla, ece
=0, a pa3dbpoc MHEHUA OOCTaTOYHO LUMPOK, T.€. oj - pa3Hble.
M3 (2.3) cnegyeT, uTo Npu cTagHOM MeHTanuTeTe Tonnsl ( p; =0
), pa3bpoc MHEHWW HWK3KOW pPONMM HEe urpaeT. WHAWBWUObI
OTpeKarTCA OT cBouX YyDewageHuin, Tonna OenuTcsa Ha OBe

oy
K,

4YacT B OTHOLWUEHWUK 3a NepseiM NMUOAEPOM WOET 4YaCTb,

paBHas H , 3@ BTOpPbIM, COOTBETCTBEHHO, _ % K 6onee
My +H, My + Ly

YBEPEHHOMY W pELIMTENBHOMY nNUAepY NpucoeguHAeTCH

bonbwaa 4yacTe Tonnbl. B AaHHOW mMogenn nonuTUYecKas



nnarcopMa nuOepoB, Kak BuguMm, ponu He Urpaert.
TpuBnanbHbld cnydan, Korga nugepsl cobuparT Ha MWUTUHT
TONbKO CBOUX €QWHOMBbILWNEHHUKOB, Mbl pa3bupaTte He Dygem.
Mepezoesopbl. Belwe uccnegosanock BAUAHWE NUOEPOB
Ha noBegeHne abCconMTHO 3aBUCUMbIX WHOWBWOOB B
ogHopogHoMm Konnektuee. YTobbl nocMOTpeTh, Kak nuaepsl
BNWAKOT Qpyr Ha pgpyra, paccMoTpum gunnoMaTudeckue
neperoBopbl NpeacTaBuTenel OByX CTpaH MO HEKOTOpoMYy
BOMpoOCY, Hanpumep, BcTynate nu BoctoyHon Espone B HATO.
byoem cuuTaTk, YTO 7-bIl NUOEp anpuvopHo 3a , T.e. a1 =1, "
ero | =|4, a 2-ol nugep anpuopHo npomus, T.€. oy =0, n ero
L =l . [eperoBopbl BEAYTCA B TEUEHME MHOMX TYPOB Tak, uTo
anocTepyopHaa BEPOATHOCTb MNOCMNEe Kakaoro n-2o0 Typa y
KayKgoro nugepa CTaHOBUTCA anpuvopHOW AnAa chnegyioulero,
n+1-zo, Typa, Te. o""=P" o"=P" npuuem

o' =1 o) =0. Tak kak B gaHHoMm cnydae yncno N Hesenuko,

TO NpUOETCA Bocnonbk3oBaTbeA opmynammn (2.2). M3 Hux,
OnycKaa MPOMEXKYTOUHbIE BbIKNagku, MNONy4Yum chnegyrowue

KOHEYHO-Pa3HOCTHbIE YpaBHEeHWA

P1::n_1} - P1::n} = _':I}(}'LM}'LZ)LI"Hl Pé”‘1:' o Pzn = ':I}{}-Lzl“*l:]\yn'
MY - M™ = —[D (1, ) - Dl 1, )W,

rme: P =al” =1, P =a"=0 M"=1, a:

(2.4)
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PelweHne pekyppeHTHbIX ypaBHeHUN (2.4) umeeT BUA
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YcnoBuMca neperoBopel CUUTaTb pe3ynbTaTUBHBIMKW ANS
1-20 nugepa, ecnv K OKOHYaHUK MEPEroBOPOB Ha HEKOTOPOM
K-OM Type OH pobunca onpegeneHHblX YCTYNOK oOT 2-20
nuaepa, T.e. maTematudeckoe oxmpaHne MY ctano Gonblue
eguHuUbl; 4Ona  2-20 nugepa, ecTecTBeHHO, HaoboporT:
neperoBopbl pesynbTaTUBHbI, ecnn: oH AoDUNca YCTYMNoK, T.e.
MY cTano MeHble eguHuubl. Meperosopbl ByoyT CUMTaTHCS
DespesynbTaTHbIMKW, €CNU M™21, (1= n = K ). lMNocnegHuw
BapuaHT odeBngeH. OH peannasyeTca B criyyae, Koraa [i=po=p.
[eiicTBUTensHo, npu O<u<1 n3 (2.6) BugHo, yto M™ oT Typa kK
TYPY HE MEeHAeTCHd, OcTaBadAcb pasBHbiM eguHuue. Mpu p =0
CTOpoOHbI OyayT npebbiBaTe B COCTOAHMM  “OPYKHOW™

HEYCTOWYMBOW  HeonpegeneHHocTn: nwboe  cnyyanHoe

BHELLHee BMNSHUE MOXeT NPUBECTU UX K nobomy pelleHuto.
Mpn p =1 nuaepbl abcontoTHO He3aBWCUMbI U OpYr APYry He

ycTynaT. MNMoaTomy neperoBopbl MOryT ObITb pesynsTaTUBHBIMK

DUuwe npu ycnosunu, 4YTOo XOTA Obl OOWH W3 nngepoB He



AnaeTca abcontoTHO He3aBUCMMbIM. TpuBUaNEH chiydai,
Korga y opgHoro w3 nugepos p =0, a y gpyroro p>0:
abcontoTHyto nobeny ( MY=2 unu MP=0 ) oOoep:KUBaeT B
nepeoMm Type TOoT nugep, y kotoporo u >0. OcTaeTca cnydau,
kKorga y oboux nugepoe p >0, HO y 0OgQHOro U3 HUX L <1.

N3 dbopmyn (2.6) BMOHO, YTO MaTeEMaTUUYECKOe OXugaHue
M™ gBngeTcs cTporo MOHOTOHHOI yHKUMEH HoMepa Typa n,

T.K. ¥<1. [pU p>Uo OHa CTPOro BO3pacTaeT ¢ yBENUYeHUeM
HOMepa Typa, notomy Jto w3 (2.5) cnegyer, uJTO

Dy by) <Dy, ny) . APU Py < 2 CTPOro  yObIBaeT.
CnepoBaTenbHO, B Ka&KOOM Type BbIWrpbiBaeT TOT nuaep, Vv
KoToporo p Sonbwe, T.e. npourpeieaeT Bonee “MArKoTenbin’.
OTcropga, Mexay npouynMm, chnegyeT, uTo B NPOoAoIKEHUW
neperoBopoB AomkeH ObiTe 3anHTepecoBaH TOT nuaep,

n i

KOTOpeln nobexgaeT, uTobbl “gopaBuTtk’ “‘markoTenoro”. [Npu

I — = BbIUIMPbIL 6}‘,EI,ET MaKCHMMalbHbIM, PaBHBIM

M” =1+ t —Ho , (2.7)
(1= ) + s (T- )

NpUYeM, ecnu y OgHOro U3 NuAepoB U =1, TO OH OOEPMUT
abcontoTHyto nobegy (M =2 wunu M =0) , Kak, ¢C
OYEBUOHOCTLIO, 3TO cneayeT us (2.7).

B 3aknouyeHume 3TOro NyHKTa €We pas HanoMHUM, 4To
MOOENb HEe YJYWUTLIBAET HWKaKUX IOMUYECKUX aprymeHTOB

CTOPOH. OQHako, MHe KaKeTcd, 4To Takue dprymeHTbl mMano



Yero CTOAT B peanbHOW KW3HW, Korga pedys wOeT o
cywecTBeHHbIX WHTepecax. CKopee, Ha Mepeblid NnaH 34ech
BbICTYNnaeT MCUXOMNOMMA, a nmnapaMeTp |, Kak pas, W
XapaKkTepuayeT NCUXUYECKUiA TN MHaUBKAA.

Paboyuiti konnekmus. [Jo cux nop Mbl paccMaTpusany
KaueCTBEHHble nNpuUMepkl, T.€. He MNPOBOAUNW  HUKaKUX
BbIMMCNEHUA W He NMpUBREKanW YACNEeHHbIX MaTepuanos Ang
cpaBHeHnda. [lonpoByem Tenepb MNONYUMUTb  HEKOTOpbIE
KONWYECTBEHHble pe3ynbTaThl TakKe Ha NpocToM U
npospayHoMm npumepe. PaccMoTpuMm ogHOpPOoAHBIA pabounii
KONMEKTUB BO IMaBe C HaJdanbHWKOM, Y KOTOpPOro o1 =1 u p =1,
a y ocTanbHbIX YNEHOB KONMeKTMBa BCe o; =c. U BCE [ =L
Obpawadcs K TouHOMY peweHuto (2.2), Bygem nmeTts

2
E:}I—p+cq_1{?~1—1) | (2.8)
N N-p+pN-17

" . M
N3 sTo chopmynbl BUAHO, YTO: r!'qua’ T.€. KONNeKTuB
—x ]

CTaHOBWTCA HeynpagndaemMmbeiMm. BaaMHOE BNMWAHWE WMHOWBWOOB
Apyr Ha pyra nogasndeT BIIMAHWE HadallbHWUKa, €eCln,
KOHEYHO, HE npuoepKNBaTeCH ManoBEPOATHONO
npeanonoxeHnA, UTO BCE OHW eJVMHOMBbILWNMEHHWUKK
HayanbHWKa, T.e. o =1, HDBTDM}‘ BO3HUKaET eCTeCTBEeHHaA
3afada o pPalyUocHarIbHoMm Konu4ecmeseHHOM cocmase

paboyeco Konnekmuea. KakoB OomkeH OblTe COCTas



M
Konnektuea, 4tobbl gong ﬁ €ro 4neHoe, BbINONHAKLWNUX

YKa3aHWa HadyaneHuka, Obina He MeHbwe, yem Q 7 Ytobwl
OTBETUTE Ha 3TOT BOMNPOC HEOOXOOUMO peWwnTe crnegywouiee
HEpaBEHCTBO

(Q-auN-1 - (1-Q)IN-1)—(1-Q)(1-pn) 0. (2.9)

[lepBeii e B3mMAg Ha (2.9) nokaselBaeT, UTO 3TO
HepaBeHCTBO BhinonHAeTca npu nwbeix N, ecnu a = Q. 3710
O3HAuYaEeT, UYTO KOMMNEeKTUB roToB Ha Oonbliee, yeM OT Hero
MUHUManbHO TpebyeTca. B TakoMm KONnekTuBe HEKoTopble
COTPYOHUKW MOryT UCKaTb paboTy, KanydAcb Ha HadanbHUKa,
UTO OH UX Mano 3arpy:KaeT. Takne cnydan B pabouei npaktuke
BCTpEYawTCcq, OAHako Hanbonee TUNUYHOW  HABNAETCH
cUTyauuq, korga o < Q. MNoaTomy pasymHO paccuyMTbiBaTb Ha
HEKOTOpOro cpedHe2o WHOMBMAA: B Mepy He3aBucUuMoro
(p=%} M B Mepy YycepaHoro (a=%]. CTonpoueHTHOI
NPOM3BOAUTENBHOCTM OT Takoro wWHansnga TpeboBaTb
HEBO3MOXHO, NO3TOMY nonpobyem 3agate Q = 0,75. B atom
cnyyae pelweHne HepaseHcTBa (2.9) nokasbiBaeT, 4ToO
KONMEKTUB BMECTe ¢ HadyanbHUKOM He OOMKEH npeBbiwaTb 3 ~
4 yenoBek, uJTODbl BNUMAHWE HadanbHWKa obecneynsano
3anaHHyw npoussoguTenbHocTe Q =0,75. Mpn Q = 0,66
nonydaem: 6 ~ 7 yenosek. B nepeom cnyvyae “6esgenbHUYaTL”

B cpegHem OygeT 1 dyenosek, BO BTopoM - 2 udenoseka. Kak

BMAUM, UUdpbl NONYYUNUCL BMNONHE peanbHble. [MpumepHo



TakyH) UUCNEHHOCTe WMerT paboune rpynnbl, CEKTOpA,
Bpuragel M T.N. ECNM Ke UWCNEHHOCTk KONMEKTMBa TakKux
WHOWBWOOEB  MPOW3BONBHO  YBENWYMBATE, TO  BMWSHWE
HadyanbHWKa, Kak Mbl yKe 3HaeMm, OygeT nagate, M npwu
goctaTtodHo Bonbwmx N monsuHa KoNnekTuea B TPyO4OBOM
npouecce ydyacTBoBaTe He Oyaer. JlbonbITHO, 4YTO npwu
Gonbwmnx N cokpaweHWem KonnekTuBa HanofiosuHy, Kak 3To
yacTo pekomeHgyeT “Oonblioe HadvanbCTBO', npobnema
NPOM3BOOUTENBHOCTU HEe pelwaeTcd, T.K. U3 OocTaBlUencs
MONOBWHbI MoOM08UHa ONATL paboTtaTb He OyageT, a uucno
paboTaloWnux yMeHbWWUTCA BABoe. [loaToMy  peanbHo
npobnema pewaeTca He CoKpaweHWaMu, a npasBunbHON
OpraHuszauMen  KonnekTMea W TpygoBoOro  npouecca.
CTPyKTYypu3aunen Konnektuesa, T.e. pasbueHunem ero Ha
BNOXeHHble Apyr B Apyra nogpasgeneHna W opraHusauunen
MEPapPXUYECKON CUCTEMBI MOQYUHEHWA W KOHTPOMA, Kak 3To
obblyHO M genaeTtcd. OgHako, pasMmeljeHne COTPYAHWKOB no
nogpasgeneHnam nopoXOaeT MEeCTHYH yhnpaBneH4YecKyr
HOMEHKNaTypy, KoTopaa go paboTel Toe He oveHb BonbLuon
OXOTHWK.

Mapnamenm. Xopowei NpoOBEpPKOM Mogenn Ha
afeKBaTHOCTL MOXET CMAY¥UTb NPUMEHEeHWe ee AanAg
NpeackasaHua pesynbTaToB ronocoBaHna B napnameHTe. [ns
aToro sgech 6yayT ucnonb3oBaHbl pakTUYECKUe MaTepuanbl 3-

20 6HeoYepedHozo Cbesda HapodHbix denymamoe CCCP,



Ha KoTopoMm ©bin u3bpaH nepebil [MpesudeHnm CCCP.
[MTpnumnHa Takoro Bbibopa npocTa. Bo-nepBbiX, 0 HEM UMEETCSH
nogpobHbIA  OTUET, BO-BTOPbIX, CTPYKTypa AOenyTaTcKoro
Kopnyca Tex BpemeH Obina npocta W npo3padHa: nerko
npocMmaTpuBanack naptua Oyayuwlero npesngeHTa, onnosnuusa
N, TaKk HasbiBaemoe, “6onoto”. K Tomy e MOXHO CUMTaTb, UTO
3TOT CbEe3] YKe B UICTOPUUYECKOM NpoLunom, u obpaluieHne K ero
MarepuanaMm HUUbUX WHTEpPEecOoB He 3aTparmBaeT. Tak Kak Ha
aTOM Ccbes3ge npegcegatens  (rmaea  naptuM) Obin
BnarononyyHo u3bpaH B KOHUE cbe3ga B MNpesvaeHTbl, TO
ganee, pagu  NpPoOCTOTbl, YCNOBMMCSR  HasblBaTe  €ro
Npe3ngeHToM.

NTak, nycTe MMeeTca napnameHT, cocTtodawmin wu3 N
UNeHoB, cpegu KOTOpbIX ¢ 4YNEeHOB MNapTun npesugeHTa, p
UNEeHOB ONNO3WUNK, & ocTanbHble r - “OonoTo’. EcTecTBEHHO
CUMTaTh, 4YTO Y napTuMm npesngeHTa WUMeeTcsa TeBepaas
HesaBucKUMas No3uUNA No Kaxkgomy obcyaaemoMy BONpocy U
MNpv ronocoBaHUN OHW OEUCTBYHOT Kak eduHoe uenoe, T.e. pu=1,
a P=o=1 ( B Tex cnyyaax , Korga OHW ronocywT MNPOTUB,
ecTecTBeHHo, Pj=0, HO, 0OJYEeBMOHO, UTO BOMNPOC MOXHO
nepecdopMynnupoBaTh Ha MPOTUBOMNOMOXHLIA W Torga Bcerga
bynet: Pi=o;=1). Onnoanuyuio Toxe Oyagem cunTaTb eguHOW B
pelleHnax, T.e. rpynnoi  HesaBucumbix (=1 )

€OWHOMBILWMNEHHUKOB, Y KOTOPOW, B OTNMYME OT napTuu

npeangeHTa, Pi=o;=0. “BonoTo” nonaraeTca ogHOpOoAHbIM: BCE



=L, o~c. Bozgep:kasliuneca B paMmkax 3Toil MOOENWU HUYEM HE
OTNUYAKTCA OT HE YJacTBYHOLW WX B ronocoBaHUN, U Mbl Bygem
nx oTbpaceiBaTe.

Tak Kak penyTaTtckuid Kopnyc cbesga 6bin Honbwon (
nopagka 2000 Jenosek), TO YMECTHO WCNOMNb3OBaTb
npubnukeHHole cdopmynel (2.3). M3 Hux cnegyet, uto “3a”
nporonocyeT QONA AenyTaTos, paBHas

M_ 9q+mo (2.10)
N p+q+ru’ '

byoem HasblBaThk “OonoTo” udeanbHbiM, ecnu 1 =0. Torga

(2.10) ynpowaeTcqa

M__9 _.. 2.11)

N p+q -

[locnegHAa BeNMYMHA MMEEeT onpedeneHHbIn BHYTPEHHUIA
cmbicn. AHanuaupya dopmyny (2.10), HeTpyoHO YyCMOTpEeTb,
UTO B cnyyYae o < C , Npe3ngeHTy BbIrOgHO, 4TODbI
npegcrasuTenn “Gonota” 6einn bonee saBUCUMBbI (MEHbLUEE L,
- nydwe ), T.e. NPE3NLEHT 3aMHTEpPecoBaH B CYLW|ECTBOBaHUM
udeanbHozo “DonoTta”. Ecnu e o >c , TO eMy BbIrogHo, UToOkI
1L 6bino Bnuike K 1, T.e. “OoNoToO” OTCYTCTEBOBANO.

ObpaboTka OaHHBIX Cbe3ga MNOKasblBAeT, UTO Ha Hem
napTMsa npesangeHTa cocTaenana, npumepHo, q =1000 yenosek,
onno3nuynsa okono p =250 yenoeek, ocTanbHble r NpeacTaBnanm
“bonoTo”. 3pgeck cneoyeT AaTe HEKOTOpOe pasbAcHeHue. Tak

KaKk Ha KaXKOOM 3acefaHWUn NPpUCYTCTBOBaNKM W ronocoBanu



OTHIOOL He Bce JenyrtaTtbl, TO C BblMUCMEHUEM T €ECTb
onpegeneHHele TpyaHocTun. YToOwl obonTn ux, npugeTca
MPUHATL MAMOTEe3y, JTO BCce MpeacTaBuTenn napTun
npesangeHTa U onno3vuumn Kak Haunbonee sanHTepecoBaHHbIe
MPaKTMYEeCKU MOMHOCTbIO yJacTBOBANW B ronocoBaHuu. Torga
KONUUYeCTBO npeacTaeuTenen “Gonota” r OT ronocoBaHua K
ronocoeaHuo ©OyoeT pasHelm KW, MNO3TOMY, B KaxgoMm
ronocoBaHun OyaeT BbIMUCNATBECA MO OdaHHbIM  Ccbesga
OTAenbHO. YacTuUuyHO BhipydaeT TOT akT, 4YTo B cnydae
ngeanbHoro “Gonota” ( pu =0 ), kak BugHO K3 (2.11), oT

BEMUUMHLI “Donota” pesyneTaT He 3asucuT. VpoeanbHoe

“bonoTo” Npu ronocoBaHWU OEMUTCA B OTHOLIEHWUN ¢ -9 B

p+q
TOM cnydae, Korga Ham noHagodbuTca BenuunHa r, Mbl Bygem
NONbL30BaTLCA €€ CPeaHUM 3HAUYEHNEM.

[Mpn obpaboTke pesynbTaToB cbe3ga ObinuM BblgENEHbI
TONLKO Te BOMNPOCHI, MO KOTOPbLIM Y ONMNO3UUMKM C napTUen
npesngeHTa ObiNnu nNpuHUMNUanNbHBIE pasHornacua. Takux
BOMPOCOEB OKa3anoCb OTHOCUTENbHO HEMHOro, U pesynbTaTbl
ronocoBaHWA No HUM cBedeHbl B Tabnuuy1. MNpenosapuTenbHO
BOMpoOCHI nepedopMynupoBaHbl B cornacumu c
BbllUENPUBEOEHHON OOroBOPEHHOCTRHD. [NA TeX, KoMy 3TO He
COBCEM MOHATHO, NOACHAK: eCfn NapTUA Npe3naeHTa ronocyeT
NpoTUB 4ero-nnbo, TO BOMPOC MOXHO MepedopMynupoBaTh

Tak: “Bel NpoTUB 3TOro npeanokeHna?”. OueBMOHO, YTO OTBET



noneH 6uITe “Aa”, T.€. NpU ronocoBaHWK 3To ByaeT o3HayaTb
“3a” npegnoxeHwe, 3a0aHHoe B NPOTUBOMNONOXKHON hopme,

Tabnwuua 1.

OenyTarl Pacn peneneHue ronc cos Cpen.
23 1538 1605 1548 | 1542 | 1485 | 1507 1388 1484 | 1438 1480
NpoTHE ard 345 352 388 452 359 405 453 485 408
B O2Oep. 47 112 52 Fiis] o] T3 183 41 T4 78
B CEMD 1859 1966 1950 | 1985 | 2003 | 1579 1570 1988 | 1987 1974
Bcero- ecanep. 12 1853 1898 | 1910 | 1937 | 1906 1807 1927 | 1913 1898
Yronccoe 2a 80 % 1% 1% 81% T 9% TT% TE% 5% 79 %

[1lna nporHosa Bocnone3yemca dpopmynon (2.11), nonaras, 4Yto
Ha cbesage “OonoTo” Beino naeanevHeiM ( u =0 ). MNMonydyaem

M__ 1000 450 _g0%.

N 1000+250
CpaBHMBas 3TOT pesynbTaT ¢ TabnuuHbIM  CPEeaHUM,

BUOUM, YTO UMEEeTCH XOopolwlee coBnageHue ¢ MNorpelHoCTbH
nopagka 1%, ogHako NO  OTOEenbHbIM — FOMOCOBAHUAM
pacxoxgeHne pgocturaet 6~7%. BosHWKaeT Bonpoc: Kakue
dakTopbl MOMHO elWe yJdecTb, 4YToObl O0DWTBECA nydlWero
coBnaneHna’?

[1na aToro mel nonpodyem ucnonb3oBaTe 0OLW YO MOOENb
(1.1) B pamkax cnegywowein mmnotessl. Bo BpemeHa
obcy:kgaemoro cwesga BnuaHue Oyayuwero npesvgeHTa Ha
PAOOBLIX AenyTaToB ObiNno Benuko. B OCHOBHOM OHO, KOHEYHO,
pacnpocTpaHanock Ha npeactasvTeneld “GonoTta’, KoTopble
UYyTKO pearMpoBano Ha MoBedeHne npe3angeHTa. ToT, KTo
CMOTpen cbesg No TeneBu3opy WNU 4YuTan ero Mmarepuanb,
BO3MOXKHO, 3aMeTus, a KTO He 3aMeTun [OMKeH NoBepuTb Ha

CnoBo, 4YTO NoBeAEeHWNE NpPpE3NAEHTA, KOrga OH BEN 3aceiaHnA



cbesga, He Bcerga Owbino 6ECI'IDMCTpEC'I'I-II:IM. B HEKOTOPBIX
CnydadAx oOH npoABnAn ABHYH 3aWHTEPECOBaHHOCTE B

NONOMUTENBHBIX pPe3ynbTaTax ranocoBaHWA, B HEKOTOPbIX

BbirMmAagen coMmHeBawWWUMCA, a NHOW pa3_Ka3anocb, YTO OH

“‘npotue”. Habnwogaa 3a noeegeHnem npesugeHTa, “OonoTo”, B
CUNY CBOEW MOBbLILWEHHOW 3aBUCMMOCTW, OEnano BbiBOAbl W
BHOCUINO KOpPpeKTuBbl B ronocoBaHue. MHe KaXeTca, JTo,
YUNTbIBaSA aTo CBOWCTBO ‘bonoTta”
pesyneTatel  Tabnuubli MOXHO  CrpynnupoBaTe  NoO
cnegyrowemMy nNpUHUMNY: B NEpByw rpynny  OTHECTU
pes3ynbTaThl, KOrga Kasanoch, YTo Npe3naeHT nporonocyeT “3a”

(B, =1), Bo BTOpyl, KOrga Kasanocb, YTO OH KonebneTtcsd

(P, =0,5); B TpeTbto rpynny, Korga MoXHo OblNo nogymark, YTO

npesnaeHT “npotuB” ( B, =0 ). Takoi neperpynnupoBKoil
Tabnuual npeobpasyetrca B Tabnuuy2. B aton Tabnuue
NosBMNAack CTPOKa CO 3HAYEHUWAMW KONUUYECTBEHHOMO COCTaBa
“bonoTta”’ npn Kaxkgom ronocosaHMn. Kak BUOHO OH pasHbii, a

TaK KaKk B pacyeTHOW hopMmyne Mbl BbIHY:KOEHBI NCNONb30BaTL

OOHO 3Ha4YeHUeE, TO NPUASTCA AOBONbCTBOBATECA CRPEOHNM

Tabnuua 2.
NpesngeHT a3 konedneTca NpoTHE Cpemn.
Py 1,0 05 0.0 06
Oenyrarel PacnpegeneHue ronccoe cpemn,.
23 1538 1505 1548 1542 | 1485 [ 1807 1388 [ 1484 | 1438 1450
npoTHE a4 348 352 388 452 398 408 453 485 205
BOSOEp. 47 112 52 fi:] [ii] 73 183 41 T4 78
BCEMD 1958 1966 1850 1888 | 2003 [ 1972 1970 [ 19688 | 1867 1974
BCEMD-BOI0ep. 12 1853 1888 1810 | 1937 | 1208 1807 | 1927 | 1913 18545
*GonoTo” 882 803 848 880 887 656 557 a7 853 848
Yr onoccoe 2a 80 % 1% 8 % 2% T7% 9% 7% 6% 75 % 79 %
Pacyer 1% T8% T5% T8%




Tenepb HAOo NokKasaTb, Kak TpaHCcOpMUPYETCAa Moaenb
coobpazHo atomy cnydaw. OOpatmMca K CTOXacTU4YeCKOW
MaTpuue B3auMHbIX BnMaHuA A. 0OB6o3HauMm B3aMMHoe
BNUAHWE OENYTaTOB APYr Ha Apyra Yepes i, T.e. A =i, (i >1,]
>1 ), a BNUSHWE Npe3ngeHTa Ha OenyTaToB Ay 4epes ip .
BnnaHue genytaTtoB Ha Npe3vgeHTa HeCcylWwecTBEHHO, T.K. OH
BegeT cebqa, kKak curypa abconoTHO Hesasucumas. Hasosem
Ao PEeWTUHrom npesugeHTa, a A -peldTUHIoM pPALoBOro

nenyTtarta. B cuny ceoicTe maTpuubl A 3TU PENTUHMN CBA3aHbI
YCNOBUEM

g +(N--2 ) =1.
[lenyTaToB MHOro, nNoO3TOMY pPenTUHri OyayT BblpaKaTbCA
O4YeHb ManeHbKUMKU uucnamu. Ytobel wun3dexatTes 3TOrO
HeynoOcTBa, BBEOEM ONA WX W3MepeHusa Opyron macwTab:
MOMOXKUM

A A
e W
N-1" TN

Torga cBA3b Mexagy pedTUHramMu CTaHeT BbIMAgeTb
cnegyrowum obpasom
Ay +(N-2)A=N-1. (2.12)
C ydeTom 3TUX JgonyweHun wucxogHaa cuctema (1.1)

npuobpeTaeT cneayownin Bug

P =ou +

[T . T—p .
— &Z (1_@jijpi+N—_1J[h—1—{h -2)A|P, (3mece: P, =P,),

MK



— N

- ,
P, = oy, +ﬁﬁ2{1—51i)ﬁ +[1—p”](1— ﬁ) P.

- i=1
3Ta cuctemMa ypaBHEHUMW TaK Xe, Kak u cuctema (2.1),
OOMYyCKaeT aHanMTUJYEecCKoe pelleHne (BblKnagkn CMOTPU B
MpunoxeHun: cTp. 56). lpn Oonbwnx 3HAUeHUAX N "
ngeanbHoMm “GonoTe” gona genyTaToB, NporonocosaBLUMX “3a’,
onpegenaeTca oopmynoin suga

M g+(1-A)P,
N prg+(1-AX

(2.13)

OHa npeBpawaeTtca B dopmyny (2.11), ecnu A=1. B obwem
cryyae 3HauyeHwe 3TOoro napameTpa HEBO3MOXKHO OnpedenuTb
Bbe3 npuMBNeYEHWA KOHKPETHbIX AaHHbIX N0 rOMOCOBAHWUAM.
[logcTaenaa daHHble K3 Tabnuuel 2 B dopmyny (2.13),
MONy4YMM CEPUI0 YPaBHEHWI ONA onpefeneHus A npu Kakaom
ronocoBaHun. W3 HUX ONpegenaTcs 3HaueHua  3Toro
napameTpa ¢ HekoTopbkim pasbpocom: A= 1,00; 0,89; 0,89;
0,90; 0.80; 0,93;: 0,75; 0,90;: 0,87, n aTO, KaKk U3BECTHO, BNOMNHe
eCTEeCTBEHHO, T.K. 3agjada onpegeneHWs napametpa A
HeKoppekTHa n TpebyeT perynapusaumn. Mol npUMEHUM camyro
NPUMUTUBHYHO perynapusauuio:; BO3bMEM cpegHee
apupmeTnyeckoe, 4YTO BnonHe obecneuyuT Ham [ONYCTUMYHD
TouHocTe. MTak, A= 0,88, npn 3TOoM MBI TaKk e Oygem
NoONb30BaTbCA  CPegHMM  apudMeTUYecKUM  3Ha4YeHueMm
napameTpa r = 646. Tenepp dopmyna (2.13) npuHUmaEeT

KOHKPETH blil BUA



M 1000 +0,12-646PF,

N 1250 +0,12-646

N3 Hee cnegyeT, uto: npu Pp=1,0: %=D,81; npu Pg=0,5:

%:0,7&; npu Py=0,0: %:0,?5. 3To pgaeT coBnageHve ¢

OaHHbIMK cbe3fa No rpynnaMm ¢ TOYHOCThH nopsgka 1%, uTto
MOXHO CUMTaTk NAEaNbHbIM pe3ynbTaToM.

NTak, pelTuHr psgoeoro genytata A= 0,88. Onpegenum
PEeATUHT Npe3ngeHTa

A, =1895-0,88-1894 = 226,
T.e. pedTUHr Oyaywero npesangeHTa Ha cbesge Obin BbICOK, OH
NpeBoCcXo4un cpedHun peWTWHr genytata B 257 pas. OgHako
Ha Bblbopax OH MONy4YUn MeHblUe rofocoB, Yem npenckasana
Bbl mogenb. OObAcHeHWe oueBngHo. [lo 3TomMy BOMpocy
Npou3olWen packon B napTuMm npe3vgeHTa, W JacTb ee
nporonocoeana ‘npotue”. Ho Bce 3TO yKe uctopus - “Aena
O03BHO MUHYBLUMX OHER...".

Bbibopbi. ObpatuMca Tenepb K UCTOPUN HEOaBHUX OHEN.
B Poccun npownu Bbibopbl npesnaeHta. W cTpaHa, w“
MpesngeHT y:Ke Obinu gpyrmmu, 1 Beidupanu NpesvaeHTa He Ha
cbesne, a 8ceHapodHo. To ecTb CUTYaUNA B KOpPHE OTNUYaeTCs
OT npegblaywen. MNoaToMy MHTEPECHO NOCMOTPETL OaET Nn
obcy:kgaemaa Mmogenb BO3MOXHOCTE NPoOaHanu3anpoBaTh U 3T
cobbiTna. [Ina Toro, uToObl CNpaBnTLCA C TakoW 3agadven, Hago

MOHATE, 4YTO MNPeacTaBndeT coboil KOMNEKTUB B3aUMHbIX



BNWAHWA, B KOTOpOM pewaetca npobnema Bbibopa.
BceHapodHocmb - NOHATUE OOBOMBHO pacnnbiBYyaToe, ecnu
nog HUM nogpasymeBaTb BCe HaceneHue CTpaHbl, TO 3agava
cTaHoBuTCcA De3HagexHon. [1oaTomy Heobxogumo onpenennTb
TY 3MeMeHmMapHyr0 O0DWEeCTBEeHHYHD SYelKy, B KOTOPOW
MPUHUM aIOTCA OCHOBHbIE pelleHnd. KakeTcs ecTeCTBEHHbIM 33
TaKyr A4YelKy NPUHATb ceMbro. Tak U nocTynum. PaccmoTpum
CPedHIO CEeMbiO, BEPOATHEE BCEro, COCTOALWYID U3 Yemblpex
yenosek. He cTaHeM KOHKpeTU3MpoBaTe €€ MNepCcoHanNbHbIA
COCTaB, OQHaKO 3aMeTuUM, UTO oHa OyaeT “HenonHon”, ecnu He
BKTHOUMTb B €€ COCTaE “Ha paeHeix npasax” menesusop. MHe
OYMAaEeTCH, UTO B COBPEMEHHOW CeMbe OH CTan MOMHOUEHHBIM
UneHom, XoTa B Bblibopax U He yJacTByeT. Ho 3TO He o3HauaeT,
UTO MO OTHOWEHWH K Bblidopam Yy Hero HeT TBepaoro U
onpegeneHHoro MHeHWs. Ha npowegwux Bblbopax oH Obin
UerTUKOM Ha CmMOpOoHe HbIHe 30pascmeyrowez0 npesudeHma.
MTaK, B HaWwen ycnoBHOW ceMbe mgmbe cydbekToB. OauH
N3 HUX, Janee UMEHYEMbIA KaK mernesuzop, UMeeT cneywowune
napameTpbl: u =1, Py = dp. OcTanbHbIX YNEHOB CEMbU Mbl HE

Byoem pasnuuartb No nepcoHanuam u nonoxum: P = P, gj=a ,

W =K. Micnonbayem B 3TOM cnydae BapuaHT mogenu (2.1), roe
ona ypobctea 3ameHMMm N Ha N+1, yTtobbl oToenuTb
menesusop OT Xusbix YneHoe cembu. Popmynekl (2.2) nocne
aNeMeHTapHbIX BbIKNAAoOK OalT pes3ynbTaT, KOTOpbIA MOMKHO

npeacTaBuTb cneayowum obpasom



F’—E— Nop + (1- e,

(2.14)
N T+ (N-1Tu
[Tpn N = 4 nonyJaem
p_M_ 4‘31LL+(1—H)%I (2.15)

4 1+ 31
Tenepb Hago onpegenuTbCca C NapameTpamu op U p. C

napameTpomMm o neno obCToMT CcrnoXHee, U Mbl YTOYHWNM

npoueaypy ero onpeneneHna nosgHee. MapameTp 1 NONOXUM

paBHbIM % paccunTbiBaa Ha “cpegHe 3aBMCUMOro” MHOAUBUAA,

a napameTp ag =1, T.K. menesusop ObIN BCEUeno Ha CTOPOHe
HbIHELWHEro NpesngeHTa.

ToT, KTO MNOMHWUT npowegwue BblOopbl, JOMKeH
COMMacuTLCH, UTO BCHO BbIOOPHYHO KOMNaHWK MOXKHO pasbuTb
Ha Tpu aTana. [epBbld 3Tan HAaUNHAamNCA 3a HECKONbKO MecALUeB
00 othuunaneHoi npenBblOopHON KOMnaHuu. [1pe3naeHTy
cTapanuck NOATAHYTbL pPEeATUHr K ee Hadany. Tenesusop
nelTanca yoeante nabuparenein, yTo ansTepHaTUBLI MOMNPOCTY
HeT. BTopoi aTan coBnagan ¢ oduuuanbHOW NpeaBbIOopPHOIA
KamnaHuein neped nepsbiM TypoM. Ha aTom aTane nponaraHga
ycUnueanachb - meriesusop He ymonkan. TpeTuln atan nepeg
BTOPbIM TYPOM HM B UYEeM He ycTynan BTOpOMY aTany -
OaeneHue Ha usbupaTtenen HapacTano.

[lpyHMUMasa BblEecKaszaHHoe Kak pabdouy runoresy,
3aiMMeMca uccnegosaHneMm aTtanoB. Ha kakgom atane byoem

ncnone3oeate dopmyny (2.15). lMNpuuem, Kak u B 3agade o



nepezosopax, 6Oyoem cuuTatb, UTO  anocTEpUOpPHas
BEPOATHOCTE P B KOHUe npegbigylwlero aTana CcTaHOBUTCH
anpuopHOn o B Haudane cnegywouwero. Ha Bcex aTtanax vy
merneegu3sopa oy =1.

Tenepb chopmyny (2.15) MOXXHO NpeacTaBnTb B BUAE
4P 41
— 5

BenununHa BepoaTHocT™M P, Kak 310 BMOHO U3 (2.14)

P — PO — o, (2.16)

npeacTaBnaeT cobon gonto  usbupatenein, rOTOBbLIX
nporonocoBaTth 3a AelcTeylowero npesnaeHTta. B cornacuu ¢
mernesusopom ByaeM HasblBaTb €€ PEeNTUHIOM OeWCTBYHLEro
npesngeHtTa (06 3TOM pelTUHre perynapHo coobuwanock no
TENEeBUOAEHUID MO pe3ynbTaTam Tak HasblBaeMblX OMpOCOB
HaceneHusa ). Y MeHa HeT JOBEpUd K 3TUM ONpocam, HO Jae
OHW NOKasblBanu, YTO K NEepBOMY aTany PelTUHr Obln HUIKAM.
TaKk Kak uenbio 3TOro NyHKTa cTaTbM ABMNAETCH OLUEHUTb pofb
TenesugeHUa B BbIDOPHOW KOMNAHUKU, TO A HAMEPEHHO 3aHUXKy
PENTVHr MpesuaeHTa nepes nepsbiv aTanom, nonoxy P= ol
= 0. Torga no dopmyne (2.16) meneeusop K KOHUY NepBOro
aTana nepeg oduuManbHOW nNpenebIdooOpHON KamnaHwuen
cosdacm npeaugeHTy pentudr P = 0,20, Te. 20%
n3bupatenen OyoyT roTtoBel nogaTe CEBOM ronoca 3a
npesngeHTa. K KOHUY BTOpOro aTtana, kK nepeoMy Typy Bblbopos

n3 (2.16) cnegyet, uTto K ypHam npugyt usbuparenn c

HamepeHuem nogaTb 3a npeaugeHTa 36% ronocos, T.e. P¥/=



0,36. B peicTBUTENBHOCTU 3a Npe3naeHTa B MepBoM Type
Bbino otaaHo 35,28% ronocoB. PacxoxoeHne B pesynbTaTax
He npeBblwaeTr 0,72%; oTHOCUTEeNnbHas NOMPELHOCTb pPaBHa
0,0223, T.e. nopagka 2%. 3TO O4YEHb HEennoxo AnA CTonb
pybon cxemel. C TpeTeMM 3TaNoM geno obcTonT crnoxHee. Ha
TPETEEM 3Tane MnpouUCXoauno nepepacnpeneneHne ronocos
n3bupaTtenen, OTAaHHbLIX 3@ He Npoleawux BO BTOPOW Typ
kaHgupaTtos. [NMpegnoeHHaa HaMK cxema TakuxX TOHKOCTEW He
yrnaBnuBaeT, HO Mbl NOMHWUM, YTO Y npeangeHTa obpasosancs
anbfgHC C OOHWM He npowedwum BO BTOpPOW Typ, OAHAKO
HabpaBwem HEennoxoi NPoOUeHT ronocos, KaHgugatom. Ecnu
e 3TUMKU HoaHcamu npeHebpeub, To (2.16) gaeT cnegyrowuid
pesynbTar no sTopomy Typy: P°/ = 0,4880, T.e. 48,80%
ronocoB. Takum ob6pasoM, M3 HaWel CXembl crnegyeT, uTo
mesieeusopa oOKa3anocb HegocTaToOuHO, 4YTOObl Npe3vgeHT
BblMrpan Belbopbl BO BTopoMm Type. OQHako 3To Tenepb ToXe
VKE UCTOPUA, KOTOP VIO, KaK U3BECTHO, “BCNATL HE NOBEPHYTL'.

CywecTsyloT elle HeKoTopble [daHHble, Ha KOTOpbIX
MOXHO npoBepuTe dopmyny (2.16). A WUMeHHO: onpochl
n3bupatenen ob nX HamepeHWax npuatn K na3buparenbHbIM
YpPHaMm u pakTUYeCcKMi npoueHT Bk B nepsom Type. [lo
ofnpocaMm nonyyanock TakK, 4YTO K Hadany nepsBoro aTtana
noceTuTe wW3bupareneHble ydacTKM cobupanock MNPUMEPHO
50% wn3bupaTenein. TenesuageHUe BCHUYECKW CTapanoch

yOenouTb rpagaH noBbICUTb MpoueHT aBku. opmyna (2.16)



MOKasblBaeT, UTO K Hauyany BTOpPOro atana, T.e. K OTKPbITUIO
oduuManbHON NpenBLIOOPHON KOMNAHUKM menesus3opy yoanochb
NOBbICUTL 3Ty BenuuuHy oo 60%. B TeueHwe BTOpoOro atana
OaBneHne Ha Tenes3putena He ocnabesano - BCe MOMHAT
noaydr: “lonocyin, a To npourpaews!” Vcnonbaya dcopmyny
(2.16) n Ha BTOpPOM 3Tane, NONY4YMM MPOrHO3 NPOUEHTa ABKU
n3bupateneid Ha nepBbid Typ BbIOOpPOB. 3InNeMeHTapHbII
nogcyeT gaeT BenuunHy, paeHylo 68%. OdwuunansHo
onybnukoBaHHaa BenuWuyuHa cocTtaenaeT 69,81%, T.e. umeeT
MEeCTO XOpoLee coBnageHne ¢ NporHo3oM.

Ha aToM 4 KOH4Yal aHanu3 4YacTHbIX MPUMEPOB U
nepexoxy K obcy:KgeHww BonpocosB, MMmerwnx donee obuuia
XapakTep: ponb KOHOpMU3Ma B OOLWECTBEHHOW KWU3HW, €ro
BNUAHNE Ha CcTabunbHOCTE W ynpaBnseMocTb obuWecTBa.
[losicHO, 4TO KOHGPOPMU3M O3HauaeT ANg MeHa 34ech:
nodpaxamerbHbil, rnodobHbild. VIMEHHO Takoh MexXaHusMm B
npocTeiwein dopme N 3anckeH B obcy:Kaaem o mogenu, XoTa
CTeneHb nodpaxamernbHocmu MoOXeT ObvlTe pasHOW: oOT
HyneBoW 4O NOMHOMN.

3. KoHdopmMuim - nnwocbl U MUHYCbL. B cBAsnM cC

BblWECKa3aHHBIM NapaMeTp MOoaenn K =1-].1j MOXHO Ha3BaTb

CmerneHbl0 KOH(hopMu3Ma WHAOWBMAA, a napameTp L,
COOTBETCTBEEHHO - CcmeneHbo  uHOuesuldyanusma. 3Tu
napaMmeTpbl ONUCLIBAKT BeCb CMEKTP WHAMBWOOB OT KpalHWX

KoHdoopmuctoB ( ki = 1 ) Oo He MeHee KpailHux



nHameugyanuctos ( 1 = 1). He Hago nyTaTe KOHPOPMUCTOB C
kKonnekmusucmamu. KOHPOPMU3M 3TO - MCUXUYECKUA Tun
NMUYHOCTWN, a KOJ/MeKmusuU3M, B OnpegeneHHoM cmbicne, -
noeonorus, KOTOpYHO 3auacTyro NnponoBeaywT
nHouBMayanucTel. [Ona BnacTontobuBeix WHAWBUOYANUCTOB
KONNeKTus KoHdgopmucToB - ©OnarogatHasa cpega 4nd
YOOBNETBOPEHNA CBOWMX BMACTHBIX HaKNoHHocTel. [loaTomy
abcontTHbIM  KOHMOPMU3M HABNAETCA NOUYBOW, MNUTaKOLWEN
KOpHW momanumapusma, 4Tto Bbl npn aTom B obwecTBe HU
MCNOBEOOBANOCL. KOMMYHUCMUYeCKUl pacnpedenumernbHbil
pad wnn demokpamuYeckas pbiHo4YHasa udunnus. OgHako 3To
BOBCE He O3HauJaeT, uTo cam no cebe koHdopmwuam nnox. He
Byab Takoro ABneHusa, He Bbino HBbl Yenosedveckoro oblecTsa
Kak TakoBoro. bes cnocoOHOCTW BOCMPUHUMAaTL WHbIE MHEHUS,
Bes gapa K nogpaKaHu HEBO3MOXKHO Obino Owel obydeHne, a,
cnepoBaTenbHO, U BO3HUKHOBEHWUS TOro, YTO Mbl HasbiBaem
WHTENMNEKTOM, T.K. OH OaH YenoBeKy B MOTEHUMU WU MOXKET
pPas3BUTLCA Y HEro NULb B 0BLWEHNN C OKPYKaOWMUMW NMIOLbMW.
M3BecTHO, UTO Yy TaK HasbiBaemblX “Mayrnn”’, BOCNUTaAHHLIX
YKUBOTHBIMW, NPODYANTL UHTENMNEKT VKe HEBO3MOXHO. [1oaTomy
KOH¢bopMu3M - Benukoe 6naro, obpeTeHHOe 4YenoBeKOM B
npouecce 9BONWUMKM, YTOObI OH MOr UTb WU YCRNELWHO
pas3BuBaTbCH, €CNW, KOHEUYHO, He BrnagaTb B KpaWHOCTb. A
peuenT oOT KPaWHOCTW OABHO W3BEecTeH. “He coTBopu cebe

Kymupa’. [lponoBegoBaTe e MHOMBUAYANW3M, Kak



anbTepHaTUBY KOHMOPMU3MY, MO MEeHbLIEN Mepe, HEPa3yMHO,
T.K. HAQ 3TW nponoBegM B MNEPBYH o4depelb OTKIMKHYTCSH
KOHhOPMUCTBI, OOHAKO, B CUNY CBOEN NPUPOAHOIA CYLWHOCTW,
MCTUHHBIMW WHAWBUAYanucTamn He cTaHyT. Camoe Oonbluee,
HaQ 4To OHWM ©OyayT cnocobHbl, Tak 3TO nNoApaKaTb
MHOUBUOYANUCTaM, a 3TO XyKe UHOWBUOYann3mMa Kak TakoBoro.
Ho 310 BCe - cnoa. Xotenocb Obl MOCMOTPETL, YTO MOXKHO
M3BneYb W3 Mogenu uYucto dopmanbHeIMU  MEeTogaMN.
Hanpumep, KakuMu [AOMXKHbI OblTe napameTpbl o U W Y
WHOWBUOOB, COCTaBNAKWMNX obLwecTBo, YTobbl Bce 0bLWecTBO B
uenom npebbiBano B HEKOTOPOM (OUKCUPOBAHHOM COCTOAHWUM,

M
T.2. BENW4NHa ¥='1 . Ham 3pgece Bce pPaBHO, U4TO

npegcraBnAaceT cobol 23TO COCTOAHWE C CD,EI,EP}HETE.I'II:HDH
CTOPOHBI. AsnseT N oHOo coBOW COCTOAHWE 3acTOdA, WUNK
COCTOSHWE CcTabunbHOro 3KOHOMWUYECKOro poOCTa, Wnu npouecc

pedopMupoBaHns.

NTak, nycTb %ﬂ. 3 sTOpoit dhopmynel (2.3) cnegyeT,

YTO NMPpW 3TOM
N N N
Zaipizzpi’mn” 2(1_ai]Hi=0' (3.1)
i=1 i=1 =

Tak Kak o, <1, a pn, 20, To (3.1) 3KBUBANEHTHO CUCTEME

paBEeHCTB
(1-a)y, =0, i=12..,N. (3.2)



30ecb BO3MOMXHbI OBa BapuaHTa: nepebil - Bce | = 0 U
BTOpoW - He Bce W = 0, T.e. cywecTtByoT I, = 0, reR. lNepBbii
BapuaHT COOTBETCTBYET cmadHoMmy obuwecTBy. OH, Kak Mbl Yixe
3HaeM, He rapaHTUpyeT cTabunbHOCTU COCTOAHWUA - KaK YrogHo
Manoe BO3MYyLWEHWe OoOHOro W3 napameTpoB U MOXKET
nepesectTn obwecTso B Noboe Henpegckasyemoe COCTOAHUE.
OcTaeTcAa BTOpPOW BapWaHT, U3 KOTOPOro C OYEBUAHOCTBIO
cnegyet. Bce o, = 1, reR. Ho 31O 03HayaeT, uYTo B obwecTee
Bblaenunack napmus - rpynna eguHOMbILLNEHHUKOB, KOTOPbIX
BMOMHe ycTpauBaeT gaHHoe cocToaHne obwectea. OcTanbHbie
uneHel obWecTBa, B CUNy cBoero abcontTHOMO KOHGIOpPMKUaM a,
MOCAYWHO CNeayioT 3a HUMW. VIHTEepeCcHO, UTO U3 MOOENN, Kak
Mbl BUOWM, BbiTEKAET €OWHCTBEHHO BO3MOXKHAA CTPYKTypa
obujecTea, Npu KOTOPOW OHO Uenukom npedbiBaeT B OQHOM U
TOM e COCTOAHWKU. Takoe obWecTBO AOBOMLHO OONMO MOMXET
cywecTsoBaTe CcTabuneHo, noka B rnapmuu He Oypert
nokonebneHo eguHoMbicnMe WNKM B 0OWecTBe He NOABATCH
OOCTAaTOUHO He3asucumble Ccybbekmbl € WHBIMKW, 4Yem Yy
napmuu, YyoexgeHnaMmu. A Tak Kak nMnoABMeHWe Takux
cybrekmos U B obWecTBe WU B fapmuu, paHo WU MNo3gHo,
HensbexHo, To Takoe oDWecTBO TOXKe He 3acTpaxoBaHO OT
pagukanbHelXx MaMeHeHun. A sBoobule He npenctaenawn cebe
BEYHO cTabunbHbiX oDWecTs. He OaeT Takux NpUMEpPOB WU

UcCmopuHA.



UenoBek, KOHEYHO, YCTPOEH CcrnoxHee, uem nwbas
MQOenb, OQHAKO 3TO HEe O3HayaeT, YyTo OH obnagaeT nonHoW
ceobogon Bonn. Bo mHorom oH pab obCcToATENECTB U CBOErD
Xapaktepa. [losToMy OH pJaneko He Bcerga MNOBUMHEH B
npucywem emy KoHopMu3Me unn MHaueugyanuame. Henbaq
yTBEp¥aaTh, UTo wWHOusudyanusm asnaeT coboin abconoTHoe
3M0, XOTH A CUUTAK0 €ro O4HWM N3 CYLECTBEHHbIX UCTOYHUKOB
HecTabuneHocTu B oblecTBe 1 akcnnyarauun obwecTBeHHOro
KOHCbopMu3Ma B NWYHbIX, fJaneko He Bcerga 6e3o00mngHbIX,
WHTepecax. Ho 6e3 wuHaMBMayanuctoB He 6Obino Obl
He3aBUCUMbIX UOEW W CY:KOEHWW, He Obino Obl KPUTUYECKOMO
OTHOWEHUA K CcOocToaHuo obulecTsa, »MBas MbICMb He
onnogoteopana ©Obl OBWECTBEHHOrO WHCTUHKTA. Tak ke
Heneno ObIno Obl cuMTaTe KOHhopMU3M abconTHeIM Dnarom,
XOTH, OMNATe TaKW, S CUMTAK ero UeHHeWWwuMm Oapom,
genarwmnm yenoBeka KOHTaKTHBIM, CNOCODHBIM
npUCNyWwnBaTbLCA K NHOMY MHEHUHO, passnBaTkLCA
WHTENNEKTYankHO, B KOHLE KOHLUOB, NPUX0auTe K BnukHemy Ha
noMoOWb He pagu NMUYHOW BbIFOAbI, @ NO BENEHUK cepaua.
OpgHako obuwecTeo abcomomHbIX KOHGhoOpMUCMO8 CNNLLKOM VK
Nerko ynpasnsaemo n MoeT ObiTe HanpasneHo 37100 soneld Ha
NpecTynHble OeAHUSA, YTO, K COXaneHuo, He pas cnydanochb B
nctopun. CtabunbHocTb  abconTHO  KOH(OPMWCTCKOMO
obuwlecTea BO rmMaBe OaXe C OYeHb 6bICOKOHpascmeaeHHbIMU

HU&E_D&MU HanomuHana ©6bl 3aKocHen YHo CcTabunbHOCTL



MypaBeWHWKa, NN TEPMUTHUKA, rge 3a MUNMUOHBI NeT HUYEro
No CcywecTBy He u3MeHunocb. Ha 3Ty Temy cylwecTByeT
3aMmeuaTenbHoe BbiCKasbiBaHMe AHpu [lyaHkape B ero
3HameHUToN KHUre “Hayka n metoa”: “A He xenan Bkl HWM 3TOK
NNYTOKPaTUM, XKaOHON N OrPaHUYEHHOW, HU 3TON OeMOKpaTUuu,
nobpooetenbHOM W NOCPeACTBEHHOW, BCerga roToBOW
NOACTaBUTE NEBYIO LEKY; OEMOKpaTUW, Cpeau KOTOPOM KUMu
Bbl Mygpeukl, NUWEHHbIE NHWOO3HaTENBLHOCTU, NOAN, KOTOPLIE,
n3deraq BCAKOro UanuLiecTsa, He ymupann bel oT BonesHun, Ho
HaBepHAaka norubanu Bbl OT ckykK”. (He KaxeTca Nu yuTaTento,
KOTOpbIA V:Ke pocbiTa Haxnebanca “Gnaramu” coBpemeHHOW
oeMokpartum, J4to y [llyaHkape O AOeMOoKpaTtuu, No KpalHei
Mepe, naeanusnpoBaHHoOe NpeacTaBneHne?)

Tak JTo e, cylwecTBYEeT N obwecTso, NMUWEHHOE Takux
HegocTaTKoB? YTo MOXKHO ckasaTh 06 oblwecTse MHOUBUAOB, VY
KOTOpbIX MHOMBUOYaNN3M n KOHChOpMU3M KaK-To

cOanaHcupoBaHbl Mexxay coboi: p, =k, =0,57 Hanpumep, ecnu

B Takom obLyecTse NCcnoBeayeTca nnopanuam MHEHWUIA.
Mnropanusm. VN3 (3.2) cnegyeT, UuTO Npu Hanuuun, Tak

Ha3bIBAEMOro, M/IOpanuaMa MHeHUl, Korga He Bce o =1,

obulectBo He 6ygeT UENUKOM HaxoAWTbCA B OAHHOM
COCTOSIHMW, KaK U HE B KaKOM OPYroMm, ecrni TOnbKo 3TO gpyroe
He OKakeTcd YycTpausawwum Bcex. Ho Toroa He Oyper
NpecnosyToro nnwpanuama MHEHW, T.K. obLecTBo NpUAET K

comacur. BCE o =1. A 3TO, OYEeBUOHO, - ymoriuga 8 Yucmom



gude. Ecnn ©ObITe nocnegoBaTenbHbIM, TO udeasrnom
nnpanu3Ma ecTeCTBEHHO CUUTaTb B onpefeneHHOM cMbicne
pasHoMepHoe pacnpegeneHne BCEeBO3MOKHbLIX MHEHWA B
obLwecTBe N0 OTHOLWEHWIO K J3aHHOMY KOHKPETHOMY COCTOSAHWIO,
MONPOCTY TFOBOPA, Y KaKOOro WHOWBMAA WMEETCA CEBOe,
OTNWYHOE OT OPYrMX, MHEHWe - K DbiTe nnopanucTamu, Tak
Obme. Ecnu  ynopsagounTe WHOWMBWOOE MO BO3PacTaHWUID
BENMUUNHBI ¢, TO POopManbHO 3TO ByAET BbIMALETb TaK
i—1

= (3.3)
MNoocTaenasa (3.3) B (2.3), nonydum
i-1 1 M (N 1
P+, —=—— —1).=—. 3.4
Cano)a N onmen 2T (34)

Kak n cnegosano oxuaaTh, TONBKO NONoBMHa obwecTea B
cpeoHem ©OyoeT npebbiBaTe B OaHHOM COCTOSHMW. HO
MHTEPECHO Agpyroe: Kakosa BygeT aHTponusa B TakoMm obllecTse
Kak mepa HeonpegeneHHOCTM B ero cocTosHuu. B Hawem
cryyae BblpaxeHue Ana  3SHTponuu OygeT  BbIMA4eTb

cneaywowmum obpasom
N
H=-Y[Plog,P, +(1-P)log,(1-P). (3.5)
i=1

[pexge, Yyem Npou3BoauTb Kakne-nnbo BbIYMCNEHWMA NO
aToM dhopmyne, Beinuwem BolpakeHMe ana 1-Pi. OHo umeeTt

BWUA



3 i1
1-p="___"
"4 2(N-1)

Ecnu B aTon dpopMyne M3MEHUTL HyMmepauuto, NONoXKUB |

= N+1-j, TO Mbl nOAYUUM

J-1 1
1-P . =—-"" . 36
T 2(N-1) 4 (36)

CpasHuBasa (3.6) ¢ nepeoil cbopmynon us (3.4), sBMgumMm,
yto Pj = 1-Pns1g , unm (Tak ygobHee) 1- Pj =Pn:+1y, OTKyaa

cnegyet, uTo (3.5) MOXKHO NnepenncaTe B BUAOE
N N
H= _2 Plog, P - sz—1—j log, p}:—1—j-
i=1 =1
BosBpawaack BO BTOPOA CyMMe K MPEXHENn HyMmepauuu,
OKOHYAaTEeNbHO nonyJyaem
N
H=-2>Plog,P..
i=1
[logcTaBum Tenepb Ccraa BblpaKeHWe ONA anocTepUOpPHON

BepoaTHoc™w P . [lonyusm cnegywouwyto copmyny Ang

SHTPOMKMA

18 i—1 1 -1 1
P M RO |
Ecnn Tenepb BHMMATENbHO NOCMOTPETL Ha BblpakeHue B
ourypHeIx ckobkax, TO MOXHO 3aMeTUTkL, YTO OHO COBNajaeT ¢
WHTEManbHOW CYMMOW anas YHKUNN:
D,5(x+0,5)logz[0,5(x+0,5)] Ha oTpeske [0,1], u, npu Bonblumnx

3HaueHnax N, 3amMeHuTL ee COOTBETCTBYHOLUNM en WHTEMpanom



1
H ~-N[(0,5+x)log, [ 0,5(0,5+x) |dx ~ 0,94N.

0

OTcoga BUAHO, YTO Mepa HeonpeneneHHOCTU B Takom
obuiecTse oueHb Benuka. YTobbl Y3HATb B KAKOM KOHKPETHO
COCTOAHMW Ha AaHHbI MOMEHT OHO HaxoauTcd, Heobxoaumo
nponseectTy B Hem 6Honee, uem 0,94N 3amepoB ero
couManbHbIX, 3KOHOMUYECKMX W MNOMUTUYECKUX rMapamempos,
Ha XydOW KOHeu, OonpocuTe MNOYTW Bce AeecnocobHoro
HaceneHus, YTo B DONbLUIOW CTpaHe NpakTUYeCKNn HEBO3MOXKHO,
a ecnn U BO3MOXHO, TO YypesBblyalHO TpyaHo u goporo. o
cywecTtey, B Takom obwecTBe HeMmbiCnUMa HUKakas
LeneHanpasneHHaa pedopmaTtopckaa gearenbHocTs. 1o 3Toi
KEe NpUUMHE Takoe CcocTosHume obuwectBa [OCTATOYHO
cTabunbHO: ManbiM W3MEHEHUWEM napaMeTpa |I ero TPYQHO
NepeBecTn B NHOE, PE3KO OTNNYHOE OT AaHHOro, COCToAHue. A
He WCKNYa Npu 3TOM, TaK HasblBAeMY, caMoopeaHu3alyuro
B ocobeHHOCTU nocne noTpaceHua oblwlecTea pasHoro poaa
wokoebiMu mepanusmu. OOHaKO 3Ta camoopraHusauus, Kak
NoKasbiBaeT KW3Hb, NpUBOAUT K pacnagy obuwecTtea Ha
PYNNUPOBKK, NPOMBILLNAWWE KpuMUHanoMm. Brnocneacteun
TaKoW ONbIT MOMXET OKasaTbCA AaKe BecbMma NpUbbINbHBIM ANS
obwectea, ecnu cdepa pgeictBua ocodbo onacHoro 4nd
rocygapcrtea KpuMuHana Oyaer BhlHECEeHa 3a ero npegensoi.
CpawmBaHne KpUMUHAmNbHBLIX CTPYKTYP C rocyaapcTBEHHBIM

dannapatoMm no3BOonAaeT Y3aKOHWUTb nogoOHbIA  ONBIT  KaK



ceobodHoe npednpuHumMamenscmeo, a obwecTso 0OBLABUTL
npasoeabiM, UTO He De3 ycnexa 4aBHO NpPoAenaHo B HEKOTOPbLIX
NPecnoByTeIX UUSUMTU308aHHbIX CTpaHax, HO 3TO yKe BOnpoc
HpascmeeHHocmu. A ropopto o0 3TOM 340eCk He NOTOMY, UTO
03aboueH NonoKeHneM C HPaBCTBEHHOCTLIO B STUX CTpaHax, a
NOTOMY, UTO Hawwn JdoMopouwleHHbie nubeparbl 04eHb CUIMbHO
ynoBanu Ha YNOMAHYTYH caMoopaaHusayuro B YCNOBUAX
nmopanuaMa U 3KOHOMUYECKUX ¢ceob0d, OOHaKO KWU3Hb
NokKasana, KakoBa 3Ta CamoopraHu3auunsa ( BO BCAKOM criydae, B
HayanbHOW cTaguun ), U A OyMaw, YTo Opyrol He ObiBaeT.
TpyoHO npeacTtasuTe cebe, Kak ybepeub obWecTso oOT
KpUMUHanbHOU camoopeaHu3sauuu B ycnoeuax GesrpaHuuHoro
nnopannama, SKOHOMWUYECKOro Xaoca W MNONMUTUYECKOro
besgonua. He paeT oTBETa Ha 3TW BOMPOCHI U MOodenb, T.K.
nogobHble MexaHU3Mbl HE ONMUCLIBAET.

He nydue obcTONT Oeno, ecnu Bce - nnopanncTel KU, K

TOMY K&, — TBEpAOKaMEHHbIE UHOWBUAYANUCTbI (= 1]. B sToM

cClyyae aHTpOonA oueHNBaeTCA MHTErpanom
1
H ~ -2N[xlog,xdx ~ 0,72N.
0

3T0 MuHUMarbHoe 3HaJYeHue SHTPpOMKMK, KOTOpPOE OHa
NMPUHMMaET B TaKOM 3K30TUM4YECKOM DﬁLIJ,ECTEE noBaneHOro

ntopanusma. C yMmeHblUEeHMEM 3HaJeHWiA 1, 3HTPoNNA pacTer.

Ecnu nonoxuth BCE H=u, TO 3aBUCUMOCTbL I'IpMEE,EI,EHHDﬁ



SHTPOMWUK % OT 3HaYeHM napameTpa p HarmagHo
OeMOHCTpUpYeT Anarpama
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OcTaeTca NOCMOTPEeTb, UTO MOXET npeacTtaBnate coboi
obujecTBEHHAA CTPYKTypa, B KOTOPOW 3HTPOMNUA paBHa HYNIO.
M3 (3.5) ¢ oueBNOHOCTLIO CNeayeT, YTO 3TO BO3M OXKHO NMULb B
OogHOM cnydae, ecnu Habop 3HaueHuMW P; COCTOMT TOMBKO W3
Hynel W eguHud, T.e. obwecTso npeacTaBnNAeT coboWl, no
MeHbLIEn Mepe, deynonsapHbIld Mup ( cUTyauuro, Korga Bce P =
0 unn 1, 9 cunTaro HepeanbHoW ). 30eck HaMm NpeacTaBnAaeTca
goea cnyyad. [lepBeld O4YeBMOEH W HE WHTEPECEeH. BCe
obwecTso W3HayanbHO packonoTo Ha pgea abconTHO
N30NUPOBaHHBLIX nNarepd, OTrOPOXKEHHbIX Apyr OT AJpyra
XenesHbiM 3aHasecoM. BTopoW cnydan, korga B obulecTtse
BOSMOXHbI NtOOble  KOHTaKTbl, MeHee TpuBWaneH, T.K.

HaknalblBaeT onpeeneHHble orpaHM4YeHd Ha NapaMeTpbl 1 U

anpuopHbIe BEPOATHOCTU o;. [1eiCTBUTENBHO, NYCTb Y



K uneHoe obwectea: Py = 1, a y octaneHbix: S = N-K: Ps = 0.

Torga us (2.3) cnegyeT, uTo

'1=c1kp.k+('1—pk)% . k=12,...K,
K
N

unu B bonee yaoobHol Ana aHanusa popme

D=c‘i,sps+(1—ps] s=K+1,...N,

{1—ak)pk+{1—%)(1—pk)=0, o +—(1T-un_)=0, Dc:%-::i

AHanu3 NoKaskIBaeT, YTO 3TKU OrPaHUUYEHUSA BbINONHAKTCSH
MWL NPKU OOQHOM YCNoOBWUK, Korga Bce o, = 1, Bce os = 0, a Bce
ue =us = 1. OTcroga cnegyeT, uTto pasgeneHune oblecTsa, Kak
MUHUMYM, Ha OBa nareps NpoucxoduT B 3TOM cnydae B cuny
TBepgoro ( T.K. Bce W = 1 ) pasnnuna B YyoexOoeHUsaXx,
MNOKOALMNXCA Ha pasnNUYHbIX MOSONOrMYEeCcKUX UNN pennurnosHblX
KOHUenuWax. Takoe pasgeneHne OocTaTodyHo CcTabunbHO, T.K.
anpuopHble ybexgeHMsa cosBnagarT ¢ anocTepuopHeiMu. Mup
noeanbHO YNOPSA0OUYEH: 3HTPOMNUA B TAKOM MUpEe paBHa HYIH.
Bo Bcex gpymmx cnydasx B Mupe, B TOW WM WHOW CTENEHMW,
ByoeT npucyTcTBOBaThL aNeMeHT HeonpegeneHHocTn. OgHako,
KaKk NoKasblBAeT WCTOPUA JYenoBedyecTBa, Takad uaeanbHas
YNOPAAOUYEHHOCTE HEAONTOBEYHA.

Fnmobanusm u Odemokpamusa. [lonbiTkM caenatb

YenoBeYyeckylo Mnonynauuo ynpasnaemon NpuBOAAT K uaee



Beemuprol enobanusayuu. NpegnonaraeTcs, YTo B oblwecTee
TH. ‘“KBanudwuunmpoBaHHbIX noTpebutenen” B  YCNOBUAX
OeMOoKpaTun byoet nonHas NnpenckasyeMmocTb W
YNpaBnaemMocTh (B YEM, ECTECTBEHHO, HEManyr pofb ChirpakoT
cpencTsa Maccosoi MHGpopmayun).

[TOCMOTPKUM, HACKONbKO 3TWU Hagexabl onpaBOaHbl.
[demokpatna npegnonaraeT MHOrONapTUWHOCTb, OOHAKO MHOro
napTMi A paccMmaTpuBaTb He Dyay, T.K. 3TO HUYEM He nyudlle
Ve uccrnegosaHHoro nnwopanuama. No3Tomy 8 OCTaHOBMHCH
Ha OBYXNapTWAMHOW cuUcTeMe. Pagn KpaTKOCTU M NPOCTOThI S
Oyoy nonaraTe, UTO BCE B PaBHOW CTENEHWU KOH(OPMUCTBI (MNK

WHOVBMAYaNUCTbI) T.€. y BCEeX UHAWBMAOB: p, =p =0 (MOXHO

NoKasaTb, YTO 3TO AONyLWEHNE CYLEeCTBEHHO He MOBMUAET Ha
OCHOBHOW pe3ynbTaT WCCNefoBaHUA, a cOenaeT ero TOMbKO
HarnagHee). A Takke Oyay nonarate, UTO KaKdaa napTua
yepes cpencTea MaccOBOM nHchopmaLum YMEno
nponaraHaupyeT CBOK WOEeOonoruw, pasgenas obuwecTeo Ha

[BE paBHbIE YacTW: Y O4HOMA U3 HUX (POPMUpPYHOTCS BCE o, = 1, @
y apyroi Bce o, = 0. B 3Tom criyuae yMeCTHO BOCNONb30BaTLCS

NpubnueHHeimn dopmynamm (2.3):

pzp[a.ﬂjﬂ, M_ (3.7)



1+ -
KOTOpbIE B AaHHOM Clydae CBOOATCA K PJ :T}-L A4 NepBoun

1—
napmm u K PJ.:% ONA BTOpOW. 3HTpoONUA 3adaeTcs

dopmynoi

1+ M+ [(1-p M-
H=-N|—-1Iog, | — — |log, | —— | |.
el R e

M3 aToi dhopMynbl cnegyeT, uTo 3HTponua H =0 nNUwb npu

YCNOBUU: =1, HO 3TO VKe He rnodanbHbid, a8 OBYNONAPHbIX
MWP, O KOTOPOM $ rosopun Bbiwe. [lpy 3HAYEHUAX <1

SHTPONKSA byoeTt bonbwe HYnA. Hanpumep, B

c6anaHcupoBaHHoMm obwecTtee (k=p=05) oHa GygeT yxe

oyeHb Benuka: H =0,81N.
H
3aBUCMMOCTL N OT BEenUWYMHbI 1 K30bpakeHa Ha

Auvnarpame BHU3Y. BugHo, uTO nppeMmnemele 3Had4eHUA

SHTPONMWMKN HaYWNHAKTCA CO 3Ha4YeHUi u, ONU3KUX K eanHUuuUe

1.2
1
0.8 T —~—]
= ~ Owarpama2
0.4 “‘-\‘
0.2 M,
0
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Takum  obpasoM, Hagewabl Ha NpPOrHo3upyemocTe W
ynpaBnsaeMocTb Mupa rnobanbHON OEeMOKpaTuM eCTb He 4TOo
nHoe, Kak Bnaraa OypxkyasHas Ymonusa. 1 oHa onacHa Tewm,
YTO NOMNbITKM ee peanu3oBaTb MOMYT NOrPy3nUTh YENOBEUYECTBO
B “Benukyto AMEPUKaHCKYHD JOenpeccud’, HO yXe BO
BcemupHom macwTtabe.

OpgHako BnonHe ynopsagouHbid rnobanbHeid Mup HObin Obl
BO3MOXEH, ecnn ©Obl 4JYenoBeyecTBO OTKasanocbk OT
MHoronapTuMHocT. YToBbl B 3TOM yDeauTbCA, paccMOTpUM
BMmecTo (3.7), TouHble ypaBHeHWA (1.1) npu NpPoOM3BOMNBHBIX
3HaUYEHUAX NnapameTpa L,

N
Pj=u,jpj+('1—pj]z1hjipi, j=123..N. (3.8)

=
N3 aTnx ypaeHeHnn cnegyeT noOONbITHRIA akT: ecnu
obLWecTBO COCTOUT U3 “anpUopHbIX eqUHOMbILLNEHHUKOB”, T.€.

y BCeX: o;=o, TO PpELEeHne cucTembl ypaBHeHun (3.8)
TPUBMANbHO. anocTepUOpHaa BEPOATHOCTb P, HE 3aBUCUT OT
3HAaYEHWW |, U paBHa anpUOpHO BEPOATHOCTU: o . A 3TO

3HaUUT, uTO Hanuune B oblWecTBe KOHOPMU3MA, WMK
MHOMBMOYANU3Ma HWKaK He BMUAET Ha ero cocTtosHue. Ho
Torga (B crnydyae ogHOMapTUUHON CUCTEMBI) OCHOBHOW 33daden
cpencTe MaccoBoi WHdopmauun (nponaraHgbl) ABNAETCA
npeepaweHne Bcex B “anpuopHbIX eOWHOMbIWNEHHUKOB” cO
3HaJyeHnem napameTpa o, Kak MoxkHo 6Oonee, Gnuakum K

eanHUUE, YEMY Hanuuue KoHopMuaMa ToNbKO cnocobCTBYET.



Torga 3HadeHne sHTponun B obuwectese ByaeT MUHMMANBHBIM,
n BdonewnHCTEO OyaoeT npebeiBaTe B 3ag4aHHOM COCTOAHWUMW.
Takoe obwectBo ©Obino 6kl BO3MOXHO npu  “nobene
KOMMYHU3Ma BO BcemupHom macwTabe”. OgHako 3To ToXe
Ymonusa. 3emng bonbwaa. Jllogen Ha Hel MHOMO U BCE OHWU
pasHble.

[laBaTb COBEThLI, KaKk W3BECTHO, 3aHATUe HebnarogapHoe.
OpHaKo, Koe YTo He B Mepy 3abbiBYNBbIM CTOUT HANOMHUTL !

He Hapo opepxuBate HUKaknx noben Bo BcemupHOM
macwradbe: HUM KanuUTaNMUCTUYECKUX, HWU KOMMYHWUCTUYECKUX.
naBHy0 nobeny, KOTOPYH YenoBeKky NPeacTouT o4ep:KaTb BO
BcemupHom macwTabe, ato [lobegy Hag camum CcoboM.
[ToymepuTe Obl anuyHocTe M amdbuymn. He Hago Ha Mapce u
JlyHe ckynaTb ydacTKM U HE HaOO0 OCTaBMATb CBOMX CNeaosB Ha
MeINbHBIX TPONUHKaX Oaneknx nnaHeT. Huuero n Hurge nydwe
3emnu mbl He Hangem. OHa Hawa MaTtb. M3 Hee Mbl BbILWNW - B
Hee n yuaem n Hudero ¢ coboil He 3abepem. OHa npuHaONEeXUT
BceM. Ee Hago nbuTe 1 Depeus. bes Hee Mbl - HUKTO.

4. 3aknwyeHune. MHorowarosasa MmoAenb.

“Bepro. [opoay WupoKyto, SSCHYHO
I pyBbio Hapodsbi nponoxam cebe.
Bom monbko xumb 8 amy rnopy npekKpacHyto
Yx He npudemcs HU MHe, HU mebe”

B 3aknwueHue A pewnn NoCMOTPETbL. OnNpaBiaHa nu

Hajexda onTMMWUCTOB, YTO eCTECTBEHHBIM NYTEM Pa3BUTWUA, CO



BpeMeHeM, YenoeedyecTso obnaropo4nTca, Hpasbl CMArYaTCs,
N U3HB NOOEN CTaHeT npekpacHoi. [Ana aToro, No MeHbLUEen
Mepe, Hago, 4ToObl 4YenoBeyecTBO Mepewno B COCTOSHUE,
ncnosegyemoe ecemn MuposbiMu Penumamun: “He ybuin. He
Kpagn. Xneb HacywHbli gobbiBail B NOTE NUUa CBoero’.

YT0OBI NpOBECTM aHaNN3 yKasaHHOW Npobnembl ¢ NOMOLLbHO
MOoZenu NoBeaeHUA, ee NpPUAETCA TpaHchopMUpPOBaTE:
1. Beegem OespasmepHoe guckpeTHoe Bpema: k=123,....K,
rae:. K - BenWKOo, HO He HacTonbko, 4ToOel cocTas
3aPUKCUPOBAHHbBIX B HadanbHbli MOMEHT BpeMeHWu:. k=1
WHOWBMOOE 3@ 3TO BpeMA CYLWECTBEHHO W3MEeHWNCcH

(N=const). YueT gemorpaduuyeckux CABUrOB B pamKkax 3Tou
MOOENN HEBO3MOXKEH.

2. bygem nonarate '’ anpuopHyr©0 BEPOATHOCTL B MOMEHT

BpemeHn "k+1" paBHOW anocTEPUOPHOW BEPOATHOCTM B

‘MOMeHT BpemeHn "k". YpaBHeHna (2.1) NPUMYT
PEKYPPEHTHYHO hopmy:

(k+1) (K) -0 & (k+1) -

P = P + N_;;m—aji]ak oj=12..\ (4.1)

.'.1‘:.

npn HayanbHbix yenosusax: PV =ol”. “Kak B "lMepezosopax".

Tenepb Oeno 3a peleHWeMm cucTembl ypaBHeHud (4.1)

[Mpueegem ero (ke 3BecTHbIM Ham cnocobom) K sBugy
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(k+1) (K} (k+1) (k+1)



W paspeLuM 3TO PaBEHCTBO OTHOCUTENbHO P
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OTkygoa  Halgem - Maremartudeckoe  oXugaHue  Jyucna
WHOWBWOOB, FOTOBBIX NEPENTU B COCTOAHWME “Onarogatn” K

MOMEHTY BpemeHn “k-1"
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(*) To ke camoe MOXHO ObiNO NONYYUTH Cpasy, 3aMeHWB B

dopmynax (2.2): o, Ha P/, a P, Ha P,

Ecnun Tenepb noactasntb (4.3) B (4.2), TO Mbl NONYYUM
PEKYPPEHTHYIO hOpMYyny ANng nocrnegosaTenbHOro BeIYMCEHNA
3HAUYEHUI anoCTEPUOPHLIX BEPOATHOCTEN Pj’3"3'. OpHako B Takom
obweMm Buge aHanUTUYecKoe WCcCnedoBaHue npencTaBnaer
cobol onpegeneHHble CNOXHOCTW, MNO3TOMY S npuberHy K
€CTEeCTBEHHBIM  ynpoweHunam. A Oyay cuuTtaTbh, uTO

nogasnawolero uncna HaWBMAoB Bee p,=u U 0<p <1 (T.e.

DONbLWKMHCTBO 4JenoBedyecTBa HE COCTOMT MNOrofoBHO U3



abcontoTHLIX KOH(POPMUCTOB UNKU UHOUBUAYaNUCTOB). B Takom

ofwecTee paBeHcTBO (4.3) npeBpawaeTca B NpocToe

pekyppeHTHoe cooTHoweHune: M =M"| | us koToporo

cnegyeT, 4To

o o M P
MY =M =Y 6l (4.4)
i=1

[MogcTtaenag (4.4) B (4.2), npu GonblwKx 3HadeHnax N nonyumum

npocToe ypaBHeHne Ans onpeaenexus P

N Y
I
i=1

Pj::k_ﬂ = pj::K}PH (1-n)= N

PeweHne 3Toro YPaBHEHWA JNErKko HaxoAuTCcd WU UMEET

cnegyrowunn sug
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MTak, Ha nyTM Takoro ecTecTBEHHOro ‘pasButng’
UYEnoBEeUYECTBO HUBENUPYETCA. MNepcoHanbHble  pasnuuug
MHONBNAOB NcYyesaroT. JIloan HauuHallT nogpakaTe Apyr Apyry.
Ecnun nsHayaneHo (B MOMEHT BpeMeHU: K=1) B UenoBedyecKom
ofwectee gobpo 1 3N0 NPUCYTCTBOBaNM B paBHON Mepe, T.e.
MHaAnBMALI ObINU pasgeneHel NOPOBHY Ha ABa Nareps: narepb
“‘nobpa” n narepb “ana’.

o [1 mpu j<0,5N - "Ao6po,
o =
i 0 npu j>0,5N— "3no",



TO arnocTEpUOpPHas BEPOATHOCTE WHOWBWOAOB W3 nareps
“nobpa” 6ynet yorIBaTL, CTPEMACH K NONOBUHE, 8 ¥ UHANBUAOE
s narepd “ana’ CUMMETPWYHO BO3pacTaThk OT HYNS [0

nonoBuHEIL. [1pUuBeasHHaA SHTpoNnA bygeT—=max=1

—
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B pesynbTaTe nogn “ocBoboOaloTCA” B CBOEM CO3HaHUW OT
nobpa n zna, T.K. HE MOryT OTNUUUTE OAHO OT Apyroro. OHW
MeUyTCa B 3aKongoBaHHOM Kpyre, nepeberaq ua narepa B
narepb. [lpousBoguTenbHLIE CUNbl  XUPEKT. TOopKecTBYeT
OCHOBHOWN WHCTUHKT oObliBaTendA: noTpedbneHrue no npuHUMny:
XBaTal, noKa ecTb, UTO XBaTaTb, @ HE TO pacxXBaTawT Apyrue.
BoT Toneko noTpebnate, NOXMKE, CKOPO CTaHeT Heuero. A aTo
Ve Bceobulee abcontoTHoe zno. “Xneba u spenuw’- BOT B
HeganekoM Oyovilem TpeboBaHne pagoBoro obeiBaTend.
McTtopua nosTopaetcdA. Hactosuwero Xneba yke HeT. U aTu
npoueccol OyaoyT nNpoTeKaTh TeM cKopee, 4Yem Lupe Kpyr
yernoeedeckoro  obleHnsa,  yKpenndawwWwuiA - NcUXonorno
KoHopmuama. [laymmHa VMIHTepHEeTa, onyTaBLlad 3eMHOA wap,

U MOOUNBHUK B 3TOM CMbICIE CBO AEN0 VKe Caenanh.



B obwein abcTpaktHOM mMogenu A BBen OespasmepHoe
ouckpeTHoe BpemMa "k", KOTopoe MOMHO TPaKTOBaTh KakK
MOME€HTbl CMeHbl MHOUBMAaMUK obLecTBa CBOEro OTHOLIEHU] K
OaHHOMY COCTOAHWK. Hanpumep, 310 MoryT ObiMb MOMEHTLI
Kaknx-To ObITOBbIX, MONUTUYECKMX WM  BKOHOMUYECKUX
Heypaguy (Kpuaucos). VIHTepBanbl peanibHO20 6peMeHU
Mexagy OBYMA TakMMW nocnegosBaTelnbHbIMU MOMEHTaMu, B
3aBMCUMOCTU OT CRNOXUBLUMXCA OBCTOATENLCTB, MOryT ObITh
pasHbiMK. YeMm MeHblwe TakoW WHTepBan, Tem Oonbwe B
3adaHHbIA NPOMEXYTOK BPEMEHU YNOXKUTCA LIAroB BO3M OXKHOW
CMEHbl COCTOAHWW, Tem ObicTpee OygeT npoucXoguTb
HuBenuposaHne obuwlecTea, U TeMm ObicTpee DyaeT HapacTaTh B
HEM 3HTPONUSA.

(PS) Cxema, ucnonbayemas B NyHKTe 3aKn4veHUe, KOHEUHO,
rpyboBaTa, HO TEHOEHUMWHD, KOTopas yKe olylwaeTcd, OHa

OTPpaXKaET.

"MOTPEBHUTE.Th
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ASSA SUAN

Mbl, KOHEYHO, VAHE HE ofe3bAHLl, HO NOKa ewe 1 He NKan



MpunoxeHue.
1. 3gecb NpuUBOOATCA BbIKNagku, ¢ NOMOLWbH KOTOPbIX A
nony4ynn peweHne cucteMbl ypasHeHun (2.1).

Beinnwem cuctemy (2.1)

1_ L N

NS (1-5,)R (M.1)

- b=

Pj = ol +

N npeoBpasyem ee npaByko YacTb cnegytowmnm obpasom

1— 1—
P = oy + LL, Z pv] P (M.2)

M
rae M=> P - MmaTemMaTU4yeckoe OXuaaHue yucna WHAMBWAOE,
i=1

nepewegwnx B AdaHHOe cocToAHwe. Paspellas paBeHCTBO
(M.2) oTHocuTeENbHO P, Hanaem

L 1— L
el LR V (N.3)

P N—1
N

Cymmupya obe udacTn atoro pasBeHcTBa no j oT 1 go N,

nony4yum NMUHENHOE YPaBHEHUE A4 onpeneneHnA

MaremaTtudeckoro oxkugasna M

LNNVATH T- 1,
M= (N-1 LMy —1 .4
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[Mogctaenaa ([1.5) B (1.3) HaxogMM OKOHYaTENBHO

_.1 .1_}'1'] j=1N_}'Lj M j=1N_}'Lj {|—I 6)
N . .

Kak sugHo, (I1.6) cosnagatoT ¢ (2.2). Y10 1 Tpebosanocsk.

2. PeweHne cuctemsbl ypasHeHuin B nyHkTe lMapiamMeHm

Z (1_“11](1_5) X

— -

P = cx,p,+

HaxogWTCA aHanorM4HbeIM Dﬁpaaom. HDHEE,EI,EM 3TO YpaBHEHUE

K BUOY

P = g + M AM - M AP L (1- 1 ) (1-A)P,, M=
T T ﬁ‘ _\1_15 +(1-1y)(1-4) Z‘
W paspewmMm ero oTHOCHUTENBbHO F:'J

= (N-T)ap . (1-1)A M+(1_“j](N—1)(1—ﬁ]pu
DO IN=1 (- A [N=1+(1-p)A] IN=1+(1-p)A]

[Tpocymmunpyem obe yactu atoro paeeHcTsa no joT 1 go N.

HD.I'IWMM NUHelHoe YPaBHEHNE an4d onpegeneHnA

M
MaremaTuyeckoro oxkngaHma: M = Z P,
j=1

i (N-1)ap, 3 (1-p)a _“(1—u_](N—1)(1—ﬁ)Pc
SR~ TR I R TR YV =y TR AU R PN

PeweHne aToro YPaBHEHKWA MMEET BU A




N oL, y (_ }(1_ﬁ)p
;[N +(1-m)a] ;[N +(1-0) 4]
N [1—[1_“1] :| S [1_[1_Hj} ] |

FZN[N—1+(1—Mj]ﬂ] éN[N—“(*—“j]ﬁ]

Torga gonga genyraToe, NporonocoeasWwmx “3a” OyoeT pasHa

M =

: OiH, L (1-w) (1-2)R,
M_;:N_nﬁ_pj]a: ;:N—'1+('1—}_Lj]ﬂ:
N a [1-(1-p)A] i [1-(1-w)A]

;:N—nﬁ—pj]a{ ;:N—1+(1—pj]ﬁ:

[Mpun BGonbwKx sHaueHnax N dpopmyna ynpowaeTcs

T ) JP SRS
N i[1_(1_“j}ﬂ] P+q+r(1-A)+ruA

B cnyuyae wugeansHoro “Gonota” (u=0) nonyyaem yxe

N3BECTHYK Ham chopmyny (2.13)

M g+ (1-A)rP,

e

N p+g+(1-A)r

Y10 n Tpedoeanoce.

3. 3ameuaHne K nyHKTy Mepezosopkl (cTp.16)

Ona  nonydeHWs  peleHWa  CUCTEMbl  YpaBHEHWN,
MCMOMNb3YEMbIX B  3TOM  MYHKTE, MOXHO MPUMEHUTH
CTaH4apTHYK npouenypy, He cBoAA npedsapuTenbHO MX K

cucrteme (2.4).
BeinUweM UCXO4HYH CUCTEMY YpaBHEHWUIA



{ P1::"_1} = 1::n:lj"l“1 + (.1 - }'L'1) Pén_“l' {1 |—I:I

pz:‘:n_1:l = F’é":ﬂz + (.1 _Hz) p*l::n_ﬂ-
3TV ypaBHEHUS NWHEelHbl U oaHopoAHbl. COOTBETCTBYIOL|YIO
MM CUCTEMY NUHENHO He3aBUCUMbIX YacTHbIX pELUEHMﬁ MOXKHO
npeacTasuTe B BuAe. 2" . Bbinuwem xapaKkTepucTUYecKwii
onpefennTenke 4nNA HaxoxOoeHNA cODCTBEHHbLIX 3HAYEeHUN A

A=ty a(p-1)

=0
}“(}-Lz - 1) h— U,

N COOTBETCTBYIOLLEE EMY XapaKTEPUCTUYECKOE YPaBHEHNE

(}-L1+}-L2_PL11-L2];***2_(}-H"‘}-Lz)}“"'“ﬂ“z =0,

N Halngem ero KOpHM

=1  h,=w=_ M 2.M)
My + Hy — Hylly

Takum obpasom, obwee peweHune cuctemel (1.1) npegcTaesumo

B BUOE
P"=A¥"+B  P"=C¥"+D.
MpvBnekaa HauanbHble ycnosusa: P =1, P =0 u cuctemy

ypasHeHuid (1.11), onpegenum KoHcTaHTel: A, B, C, D

A=M B:"]_M Cch}(J“lﬂI}'LE)_.1 E:|=.1_':I}(}'l‘1ll-1
-y -y 1y 1y
1_
rae: @ (u,u,) = e (1- 1)

I+ My — L,



[locne  HECNOMHbIX  TOXOECTBEHHbIX  NpeocbpazoBaHUi
npusegem peweHne cuctemsl (1.11) K BUAY, KOTOpLIA

NOMHOCTLH coBnagaeT ¢ (2.6):

< 1-¥ 1-¥ (3.M)
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“Semna Halla eenuka t obunLHa,
HO nopAdka e Hell Hem. lNpudu u
npaees Hamu'.
JnNunor.

K coxaneHuto, pacnpocTpaHeHo 3abnyxaeHwe: nyTawT
dukmamypy (eduHoOHadyanuwe), ouyeBMAHO Heobxoaumyld B
KONNeKTWBHbLIX coobulecTBax, ¢ camMmodypcmeom, OTCYTCTBUE
KoToporo B nwbom oDWecTee HU KakaAd [OEeMOKpaTUA He
rapaHTupyet. Takol camopyp, Kak ['utnep, npuiien K BNACTH
demMokpamuYeckumM nymem. 3a JeMOKpaThyeckuM dacagom
B oDljecTBe MOXET NpATATLCA MPOCTO peaynspHas CcMeHa
camodypoe. VIinu, uTo elle XyKe, YCaynuebnX wecmepok

QnlieapPpXxoe.

ABTOPUTApPHOE CAMOGYPCTBO + TOTaNbHbI i KOHD OpMHEM "cBepXxyenoBe-
KoB” cosgnu obWecTB0 WGEanbHOTO, HO YYLOBHW HO NPECTYNHOro NOpPAZKE.




