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1. BEEAEHHE

B HACTOALILCC BPCMA NOAYHHAG IHAYNTCIRHOC DAIBHTHC MATEMATHYECHKOD MDJICHHPD'EIHHHE MHE-
POIKOHOMHYCCKHY NMPOUCCCOB, ABMAIMESCA MOWHBM HHCTPYMEHTOM AHAIHIA H OPOrHOZHPOBEANNA
B pasHoofipasHmx obnactax sxonomurn (Opnos, 2002; Tuxomupos, Jopoxnna, 2003}, Oanakoe ans
pEia CIyHMacB XOpoio paspaboTaHHEIE METOAL (HaOpHMep, METON HAHMEHBUTHX KBAAPaTOE MPHME-
HHTEABHO K TMHCHHBIM MOICHAM) HC MOTYT DBITH HCIOJUB30BARK B YCIOBHAX, KOI1a PCANBHAN MOICHE
JOMACHA YIHTLIRITE MPEACILILIC HOPME mpeanomenis, I1oaoGusie yelosHa BOSHHKAIOT B YACTHOCTH
TOTAA, KOrIA MPSANOKCHHE KCCTRO OrpaHHYEHO B CHITY CCTCCTBEHHBIX PCCYPCHEIX OPHYHA. Cnemver
OTMETHTE, UTO TAKKC ABICHHA XAPAKTEPHE [UIH IHPOKOTO KPYTa 3KOHOMHEO-COLHATbABIX cdiep, rae no
OB LEKTHRABLIM IPHYHHAM OFPAHHYEHO, HATIPHMED, YHcno noTpebHTenei, KOTopbe MOTYT GbiTe 00CaY-
EHE (KYABTYPHBIC B 3PCIHILALIC YUPCKACHHS, NPEANPHATHS oOWEecTBEHHOTD IHTAHHA, T:EJI:'PHHHU.M.
MACCAMKNPCKH anTo0Y CHbIH, IKCICINOA0POKALIT H BBHATPARCHOPT i T.11.). [TOHEK YCNORHI 1IEHORDTO
PABHOBECHA MCIHKAY CIPOCOM H NPCANOKEHHEM AU IKOHOMHKO-COLHAIBHBX CyDBCRTOR nopobnoro
THNA HMECT SPKO BRIPAKCHAYH cienrfury.

Jins onpeaelcHHocTE TaNee GyIeM TOBOPHTE O MEIesHOA0POEHOM TPAHCIOPTE, KOTA paccMaTpH-
BAEMBIE HHIKE TTOX0/L MOTYT HCIIONL30BATECA NPHMEHATENBHO KO BCCM CHTYAILHAM, KOTOPEIM B CHITY
0D BCKTHBIBIR NPHYHH CBOHCTECHHD MECTROS OUPAHHYCHAE fa obReM MPEIN0KEHHA,

PaceMoTpuy NpocTyio CRCMY: TYCTE N0e3] COASPHHUT BATOHEL 0HOTO Kilacca | uc}‘m bunera pasua
p. Tpn nmiakoi wene gee Duners OyayT packynicHsl W ceob0aEIx MECT He OCTAHETCH. Jlamlﬂn::mucc
YMCHEBEIICHNAC IMCHE] HE H3MCHUT UHCIA NACCAKHPOB H3-34 OTPan HHCHHOCTH H!ICJIE MCCT.HHIJHF}?LJ.'I'II:{-{?‘—
HHH UEHEL, HAUMHAA ¢ HEKOTOPOrO 3HAUCHIE, KOTOPOE Gy 1eM HAZBIBATE ['pﬁlili'lH(‘lll-HL‘Hﬂ'E{ li‘DDi_'II.I-'I!-:Illdl b
Py BOTHHKACT TCHACHUMA YMEHBIICHHA THCHA NACCUKNPOR, c{{rnacnmx Ha EIOL"i:'.I.hj-"‘nlJ [[pLilJ[.O}K:'ITI]OE[
nene. HakoHel, MO¥HO PaccMOTPETE THIOTETHYeCKHH cmy4ail, koraa npit ‘[P’L-‘_FL_P"_?_” }“Lm_i_'*fﬂi"!l
LeHbl HU OIHH naccakup He npuobperer Ounera. Heny g OTRCHAIGIILYIO TAKOH CHTYAHH, HA30RCM

MPEeACTEHOM LCHO.

At ¢ MHCIY TIPEATOWEHHBIX MCCT.
Onpeacann wacencHnocTs' N Kak OTHOLIEHNC HHCTA NACCHRHPOB K THEIY [PEA

B ¢y CKa3laHHOTO BBINC 3ABHCHMOCTL HACCICHHOCTH OT NEHM 1) B Kaqc:_'i:'l'nclill?f! 0:222'[3;':;10?':
CHIBACTCS rpaduKkoM, npeacTapnenHeM Ha puc. 1. Ha pueynxe mTpHrOBOT [IHHUEH "’D ‘klrw-muuﬂnii
CHMALNA CTCTCHHOR fryHrnnei, OMHCEIRAIOIIET 3ARHCHMOCTD N(p) npa HeHax, G3KHX _':.t nﬁmcn;
Kak 6yACT BHIIO W3 JambHCHUICro H3I0KeH s, B JaAaiax IeHOBoH oNTHMHIALHE HMEHHO 3TA 01
v Mg} npeacrasnact nanbonewni BHTepec.

2. TPEXITAPAMETPHYECKASA MOJIED
Yrasaunas cTerncHHan annpoKcHMaiis 3asHcHMOCTH N(p) AHANHTHHECKH FATACTCA COOTHOMIEHHEM
L, p= P
(1
NUJ} =y 1-0p- P:r-]""lujup - .”.pn".

0,02 Pupe

U TepMun, TPHIATHI 8 SCOs IO paR oM NACCHAHPCKeM CooBIneHHiL

L
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Pue. 1. KauecTreHHEIA BT 32BHCHMOCTH HACCOCHHOCTH N OT meHb

IAC BEAMYHHA O, HAZEIBACMAN JAICe NOKA3aTeNeM KPYTHIHE, ONPeleiacT CKOPOCTE Cnaml npH HeHax,
Gonpmmx rpannyHoi. Ha npakTike napameTpel Pryr Pyp @ MOTYT HAXOAMTBCA W3 aHANH3E MPOAAK,
4 TAKGKe MyTes o0paboTkH I4HHBIX AHKeTHBIX ONPOCOR NACCAMHUPOR 110 CNCUHATEHO NOCTPOCHHBIM
METOHEAM.

Hnst nankuciiiero okaibIBACTEA CYIICCTRCHHEIM, YTO 3ABHCHMOCT HACEIEHHOCTH OT IICHBI He Npe-
TEpeRacT H3noMa B 0GJaCTH IPAHNYHON HEHBI, 4 ONHChBACTEH QYHKIMEH, HMCIOUICH HenpephIBHYI0
HPDH:}BH,D,H:{H)_ FTOT ti]:}K‘J‘J[um;u UﬁUDTEUHﬂ'J'E-, e }rq{_‘ﬂ'n. CTATHCTHEY CHPOCH., Mompo moxasatk, 4To
ECIH CHPOC (MHCHO MEAJOUINY eXATEH 110 IEHe p) XapaKTEPHIYETCH HOPMATLHEIM DACHPEACICHHCM €O
cpeaHum N(p) w nucnepcneii oi(p), a YHCA0 MECT OrpAHHUEHO BENHUMHOG N, TO PC3yabTHRYIOLLAA
JABHCHMOCTE MATEMATHICCKOTO OFKHIANMA HTOTOBOTC CHPOCA B OKPECTHOCTH IPAHHYHON UCHBI 3810~
ETCH BEIPAKCHHEM

= , 'NU_F.r{p;)
M{p) = Ny + [N(p) = N] 0| ———— | -
() [N(p) aJ‘( 5)
) (l‘» V)P @
2r 26%(p)

rac pyurups O npegerasnaer cofoll GyHKIHI0 CTARAAPTHOTD HOPMANEHOTD PACTPEICICHAA

x

DO(x)= ,'_ fcxp{—fla'ljdf.
V2

=

[Ipn ananuruuecknx sasHcHMocTaX .l"'_u'{p} H 0°(p) B OKPECTHOCTH TPAHHMHOH UCHE] hynsuus (2} apis-
CTCH aHANHTHYECKON M B CHITY 9TOTO HMEET KOHEHHEIS r||‘|0|.~|3|3{)ﬂ"|]’5||: BCCX TI{‘J['ﬂFUJ.r{nB. T UIII}F_'I'B—JU:IB-{IL:T
CACITAHHOE YTBEPHACHHS OTHOCHTCLHD CROHCTE MIRAKOCTH KPHBLIX HAa PHL. I

Beanuuua AoxoAa, OTHCCCHHAA K OAHOMY NACCHKMPCKOMY MECTY, 3alacica  paRcHCTBOM
.lr_.}fl,l':l_} =‘|UII'I|||I|::I:|‘]_ Ha |~pa|_|_|.1:||.;¢ pHc. 2 COBMECTHD NPeACTABICHE FARUCHMOCTH OTHOCHTCHRHONG JDX0/LH
Dl =D{p )y Dip, o) (Crmommas annua) u naceaenocTa Nip) (nrrpixonan muunaa ), Jdoxon nmeet Mak-
CHMYM NPH LEHe, KOTOPYIO janee GyIEM HAIKBATH OTHMaNsHOl n ofoinavath p,,,. OnrnmanbHas
LCHE HAXDAHTCA W3 YCRoRHS dip)dp = 0, 4To NPUEOAHT § YPABHEHHIO

v ol

| _(J”'u-m — Pip } _ uf‘]nm{ﬁmn : IUIP.} . {.1}
i

\ plljl .Ill'rll'i ”-'u:p = .Ir"lr.\l-i

Pewenue sroro YPARHEHHS MErKo HAXOAKTCH METOA0M NOCITEM0RBATEN:HEX rl|'L1-|ﬁJIII}I{L.‘IIH i Ulaxnmmn.

AHnnkos, Kobenskos, 2001, raaea 6),
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Hoxog — — — Haceaznmocms

Puc. 2. Joxog o HACLICHROCTE KK Dy HELMA ICHEL [

M2 npeacTapicHHBIX COOTHOWCHHIL H TpadHKoB CnenyioT Asa BuiBoaa: 1) olTHMATEHAR LCHA BRINC
o - -
rpaHuYHoi; 2} HACCHCHHOCTE NPH ONTHMAILHOM LIEHE MEHBIIC CHHHULL .

[MpH Tex 3HAYCHUAX NOKAZATCAA KPYTHIHBI ¢, KOTOPLIE MOTYT ORITE PEanH3CBaHBl Ha NPAKTHKE,
ONTHMANLHASN LICHA rOpazio GJIHKE K rpaHHYHOI, YeM K NPeacnbHoil LeHe. [lo »Toll npHYHHE JaMETHOE
PACXONCACHHE MY PLANBHOH 3ARHCHMOCTBIO HACCICHHOCTH OT UEHB! i €8 amIpoOXCHMAHEH, HMEIO-
[ee MecTo B obnacTi npefcisdoil nedsl (eM. prc. 1), He HIPAET poan NpH oNpeienetink yCiosHR
MAKCHMHIRIHH JIOXOA3.

r[apa MCETPRI, SAAAHMIME 3ABHCHMOCTE HACCHCHHOCTH OT NEHB, MOryT HAXOMHTLCA W3 AHaNHW3a Ac-
TopHK npoaamk, Ecan B nponecce NpoaaxH UeHa 3aMeTHO HIMCTUIAch 1 fpo 3aHECHPOBAHO CBIL-
SAHHOC C 9THM HIMCHCHHC CHPOCE, 3T0 JACT BOIMOKHOCTE ONPEICNUTE KAk TPAHHURYIO UCHY. TaKk 1
napamMcTp KpyTH3He, OUeHKa NPEAeahHON LCHE MOKET MPOHIBONTLCA HA 0CHOBE AHKETHOTO OTpOoCa
NACCAKUPOR M NOCHCAYIOUIETD HCNOILIOBAHHA METOAR PSM (Van Wcs‘mndurp, 1976), a TaKse yToy-
paouei npoucayps Hetorona—Munnepa—Cuuta (Newton, Miller, Smith, 1993).

OR COCTOMT B OPOLSIYPEe MUHHMAZA-
HACEASHHOCTH, TAABAEMOH COOTHO-
1. YEazaunaa npoieaypa OTecHaeT
HAAMCHBITHA KBAAPATOE CM,

Ecreorieuunil anroputm onpeleleHid HCROMBIX HapaMeTp
MM I{Bnﬂpm'w:unii HCBATKH MOY MOACTEHBIMI FHAYMCHHAMH
wienHem (1), 1 peansio HADIIOAACMEIME THAMCHIAMH HACEICHAOCT
peaHnaeiinoi MoaHMUKAIIKM MCTOAL HAHMEHBIIWX KBAAPATOR (0 MCTOAC
panpusmep, & knnre (Tuxomupos, Jopoxuna, 2003, rnasa 2)).

3. IBYXTNNAPAMETPHYECKAA MOJAETb

. -GHHOCTHIO TPEX Mapa-
CHeayer OTMCTHTE, MTO BO MHOPHX Cly4any HaxOmICHHE € AocTaTeunok “HH}LGTQH ncﬂﬁc-ruaﬁu
METPOB — IPAHMUHON W IPCACABHON 1EH, & TAKAKC NOKaA3aTeNd KpyTHIHb —m_cazuﬁ_:o g a1
MBIM. BB 9THX YCAOBHAX NCACCOOBPaIHO BOCTONb30BaTECA Gonee rpy6oil MOLEIIbIO, COACP
ara mapamerpa. B kaqecTse TAKoi MOICIH MOKHO HCNONB3IOBATE JABHCAMOCTE
’ 4
N = exp(—[p/palg)- (4}
- . Vi BEHAIIHE PASTHHHRIM
Ha pre. 3 npuBeacHs TpH paccunTanibic no gopmyne (4) kpresic Np), m‘mqﬂ, ﬂu.i“;]ﬂmmﬂ s
COMETAHMAM JIBYX MAPAMETPOR p, H g B 0BCCNCHHBAIOINE Pty “LJT_“":::":-L o tlltml‘l}'ﬁﬂﬁna}
neNLHOH HeHB K rpaHuunoii. Kak BUIHO W3 JaHHOTO PACYHKR, MOIETE, 0"?’“‘:'”1 g ucm,;
€ KAUCCTRCHHOM CTOPOHE XOPOIIO COOTRETCTBYET 0uacMon JABHCHMOCTH Hacele
(crnownas NHaAG va puc, 1),
o 3 N TOPBIE (TBCUAIT FPAHNt-
Jns mosenw (4) cneayeT BeIGHpaTL ypoBHH HACCIHEHHOCTH N 8 Nyg m:\[:ll\.r 1o, Manee B p;E-uc rax
e us » K J 5 il ?
HOIT W npCACHBHOI eHaM, — nepRoe JHaucHie GAH3Ko K CIITHHIE, a propot ki ¢
NPHHAMAIACH 3HavcHin N = 0,975 N =1 - P ™= (0,025,

. o i omoxon A0CTHracTes npu we
I TIpHMENFTEARHD K SPCIHIHEIR MOPOTPHATINM V0 aaHanacT, HanpuMep, e BLERCHMABHBI K0 1 !

FOMMHOC TR S MO HOHHOM 3300 B P,
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Nip) 4

= p
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Pue. 3. Paznwursie nujis 1aRHcHMOCTH HACENCHHOCTH 0T UeHBL Tapacmiie (popaynoii (4).
Ornomcne NPEAETBHON EHEI K rpa}m!n—:uﬁ A kpaepx A, 8w C pasno coorrerersenno 1,5, 2 1 3

B nanemeliwem cymecTrennyio pone urpaer napamerp L = In[In{ /N ) In[In(1/¥, )] HAna npu-
HATLIX ypoBrei Np# N, umeem L = -2,81635. Yposuam N, u N, cooreercrsyioT, cornacHo (4).
SHAYCHUA TPaNUUROi 1 npefensHoi HeHEk:

— I — TV el
pITI _pﬂ{ln[}'Ier]:l]} "l' J”llp_.luﬂ{lnl l'"er|pJ} u n {5]
Moekomexy L OTPHIATEABHO, TO NAPAMETP Py BCETAA JICHHT MCHLY MPAHHUHON M npejaenbHON UCHOH.
Hapanerps p, u g MOTYT BHPAKATBCA YEPE3 FPAHHYHYIO H MPEACALIYIO IEeHY!

Po= (P Ip YN, g = In{In(1/N_,)) =(L— I )In{ln(lf,-\,fm}}- o
np!Frp ’ In(p,,) — In{py) L (2,07 7 0)
OnTaMansuas leHa, OTBeYMOmEan MakcHMy My Jloxoaa Dp) = pN(p), umeer snatcHHe
pu:n :lnﬂ‘ 11{?)]!}", {?}
NPH 5TOM HacenennoeTs, N, oTReuaIONIaR ONTHUMANLAOH LIGHE, paBHa

prlllll} = CXUE— l-"ltj":l EB)

Taxnm 0BPATOM, NOXO 1A OfHO MecTO NpH ONTHMAALHOH HeHe ONpeacidcTed PARCHCTROM
Do = Pl 1/@) 5exp(=1/g) = polge) '™. (9)

Cymecraennimn croiicrnom moneneit (1) u (4) ssngerca wx HemunciiHOCTL, OTpaxalolwas 10T
T. 1T0 BGAMIN TPAEMYHON IeHb HACENCHHOCTh OT NMOCTOSHHOTO 3HAYCHMS, PABHOID CANHHUC,
HatHHaeT nnarno ymeusmatoes. Mo 3Toil NPHYMEE A0S HCCASNOBAHMS UCHOBOH 3aBHCHMOCTH TIPH
OTPANHYCHIOM NpeanoKesnH Xopomo HiydeHHke nuneiinpe Moaean (Tuxomupos, [opoxuna, 2003,
Fi1aBkl 2-6; Opnos, 2002, § 1.7-1 9y apnmoTes nenpurognsimi. pn uenone3orannn e Heanneh-

H n e i 1 - . “
KIL"X MONCHCH NPHXOAMTCA IPAMEHSTE crenMfrIeckie cnocofsl Peali3allie MCTONA HAMMCHBLIHX
ApAToR,

ha

PacemoTpmm 3a/la4y HAXOX/ICHUA NapaMeTpos Moaean (4) no IMNUpHUecKAM JatHbiv. [TyeTh 110
HCTOPHI POJLAK HIBECTHH K HCHOBWX YPOBHEH p;, W OTECHAIONIHE MM HACCICHHOCTH N. B coor-
BETCTRHN © MCTOAOM HAMMEHBIUNX KBAADATOB NAPAMETPH MOICHH py M § HAXOAATCA Kak pe3yabTar
MEHUMHsaN UK Heauncinoil popmes

K
i i gy 12
Spp. ) - E[N,-—cxp[—:p,-fp[,; 1. (1
=1
Al nonyuenns w3 cootnowenna (10) HCKOMBIX REXHIHH Py ¥ ¢ MOKHO BOCHIO/IbIOBATHCA NPA-
MLIMH METONAMH MI0MCKA MEHWMYMA HYHEIMH ABYX nepemennwx (Baxpanos, Huakos, KoBenbKos,
rhaner 4, 7). Onnako 1a/1a4a 4peIBLIMARND YOPOIACTCA W PEINEHHE HAXOUUTCS B ABHOI dopme, ecni
T o . 2 o wr i
IPHMEHITE MCKYCOTBEHHBI 1IPHEM, CYTh KOTOPOFO COCTONT B CICLY HOTLEM .
B dopmyne  (10) uemsska  mewpuy  macenemmocTamm N, IHAYCHHAMH  BCTMMITH
= ¢ = = =t 5 . i =
CXPC-Lp,Ipgl?) Moiker GuITh 1aMeHena Ha HERAIKY MIOBRIX MOHOTONIRX GYHKUMI 0T nux. B kauecctre

ILOHOMHEA 1 MATEMATHUECKHAE METOMEI rond 48 M | 212
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OAHOIO H3 BAPHANTOR TAKOI HEBAZKH MOMHO nmﬁpuTL NeEOiHOE .'IOFSPIIEIJM oT UﬁP'dT"le BEIIHYHH, a [
HMEHHO oT /N, n exp([p, /py]¥). Taxoii noaxon nosgonser NepeiTH 0T MAHHMH3AMHH QYHKUHH (10) x
MHHHMHIAMHN BHIPARCHHA I

.
Si(po. g1 = Z[ln{ln{ LN - glndp:/pat J& (11}
=1

OXHHM W3 YCHOBHIT CYILCCTROBANNS MHHIMYMA S)(p), §) ABIRCTCA PABEHCTBO HYIMIO MPOH3RONHON
A5, /dpy. Menoap3nBanne Toro yoloBHY MOIBOISET BRIPA3HTE Py HEPEs §:

] K J\.
Pp = CXp % Zln(p,}—%{-Zln(lnﬂh\'}]] ; {(12)
i=1 i=1

Jlna sripaacerna (10) HA IMHHH MUHEMYME N0 NEPCMCHADIT g YHCT COOTHOLWCHHA (12) naet dop-
MYITY!

r
Sipng)= Z{In[ln{HN,)] M[In(In(1/N))] - g(In(p;) - Miln(p)DY’, (13}
il
rae M — pmbopounoe cpennce snaucHHe:

s . 1%
MIn(In{ 1/N))] =%2In{in{lh‘v’,]}, M|_InL.DH:1:'Z]ﬂ(FJ-
=1

i=1

Henonssya yenosne 05 ,/dg = 0, us coornowenu: (13) Haxonam 4.

K L .
g = Z (In(In( 1/N)) — M[In(In( L/N)Y] (In(p;) - M[lnm}'n}fZ{InmJ-- Mn(p)])".  (14)
i1

=10
i . : : ] (148
BTOpoii napaMeTp MOACIN — BCTHUHHA P, — HAXOMITCA TENEPh NPH MIOICTAHOBKE COOTHOITH} (14)
thopmyny (12).
_ _ o [ICMY i (12), He-
[Mpu cOnimeHun BLIGOPOYHEIX BacelcHHocTeH N, BEIHIHHA fy, OTMPLASIACMAA boprymoii (12)

; IOPLUIOHATEHOM
OFPanMuCHHO BO3PACTACT, 8 (PYHKUHA 5, CTPCMHATCA K NOCTOSHHOMY 3HAUEHIIO, TROI opu ¥
aucnepenn sennand In{ln( 1/N)):

LY I 2 M
s — len[ln{lh"-ﬁ,-}‘}l - %;In(ln[”ﬁj}] ; (13)
i=1 .

1, To (ynKuist S, paBHA HYIO ¥ peluenue
o ODBACHEHNE: MOIENs (4) npu Ko-
b TIOCTORHHON BCAMYMWHE HACCICH-

Taxum obpazom, cenu Bee BenwaHHEb N, BYIYT PABHBIMI
JUIS Py W g HAHACHO GRITE HC MOMKET. DTOT (QAKT HMECT HArmAARD
HEUHBIX THAMCHHUAX NAPAMCTPOB Py W ¢ HE MOKCT COOTRETCTRORAT
HOCTH.

Bonce NoApotubIii Ananis, YUHTLBAIOINI paznoKeHie B pall Temﬁ:inpn no n{uﬁumy I.lﬁ]'iilhll.‘ll'pj,.
1/In(py), MOKAILIBACT, YTO MPH YMCHLIICHHH JHCIIEPCHH HACCHCHHOUTEH e
HMCIOT MCCTO COOTHOWEHNA f7, — =, g — (.

1 | cTOPBI

4. MOJIEJIb, YUUTBIBAIOIIASI BHEUTHHE QAKTOPL
- s ), KOTOPOH MOKHO yiipan-
B past. 3 npeanosaranock, 4To HACCACHHOCTh 3aBACHT JHLIE OT II\HHZ:.:-” ~nm1\”mm. mmim[:; i
JIATH ¢ LUENBIO ONTHMEZANNH qoxona, B neficTBHTeNpHOCTH Ha FaCeeHH : b }Hc;ll:-m;“ﬁ"m“ N
APYTHE PAKTOPLL, B YACTHOCTH, CONHAIBHO-IKOHOMBMCCKHE — YPORCHE TUIATE poca

HACENSHHMA, YPOBRCHE DCpaloTHILL, HH(IAHORABI mokazatedh H P, YKazaube akTopul Oy e

ACOHOMHEA W MATEMATHUHECKHE METOABI  tomd48 Ml 2012 L
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HAZLIBATE BHEIIHWMH. Hpu pacHeTe ONTHMANLHBIX LICH ¥HPERINATE ITHMH [I].’.I ETOPaMH, B OTITHYHE OT
USHEL, HEALEA, HO WX CHEAYET YUHTLIBATE B MOOCIH.

C ILE/IbH YHCTa BHEITHHX {bg[ﬂ'(}pun ﬁj"JICM CUHTATE, YTO IMAPDAMETE MOACHA g H g TPCACTABICHE
NUHEHHEIMHA BLIPKEHHAMH

I i
p{,-:]'fn'i'Zh‘j_f;, g =ty "Z”,u".-- (16)
I= f=1

rie R - yneao yunThBacMbIX (JAKTOPOB; BENHYMHEL [ XapaKTCPHIYIOT CHIlY Jie AcTeia pakTopa; u, 1
; - Ty (OH 00T \cCHOHHAA 384248 CBOAMTCH K MHHHMHIALWHH
¥, - nexombic kKoafiprmnentl. B Takoil nocTanoeke perpec

opme "
£ LI S
8= [In(n(1/N)) ~|wq Do S [In] pid| #a? 2ud |t (17)
=1 i=1 ] il J

] - woma neHeTBHy hakTopa J B BRIDODKE
no nepesenmnv w, # 2, B (17) wepes £\ oGosnavera cuia A f pa J p

C HOMEDOM |

B otouuue ot coyaas, wora AeiicTBHe BHCIIHHX tpaxropoB HE 3“"1'J'HF*35J1*3U|: {[‘1‘:1'26[; 3), 'I.JTCEI: 1-rc‘
YIAETCA MOMyqHTh 3AMKHYTBIX BHPREKCHHI J1A MapaMcTpos MOACIH. Tewm ne MLHLLL JrlLlI[TJlL,_thuHHL
npUMEHHTETEHO K QK (17) NPAMBIX 4HCISHIHBIX METONOB MUHY MH;.ZEHM-I- (8 El;;llﬁ::;: ﬂ;gg‘?'
NORATENBHO NPUMCHACMOrO METOIA TPAIHEHTHOrO CHycKa i : o M}:L B :m--u - s
raanet 4, T) no3soneT onpenenath KoddduureHTE PErpecei i, 1 ¥; H TCM CEMBIM BLIRBIIATE BIHAHHEC
BHELIHHX (hakTOpDE HA HACENSHHOCTh.

S PE3YIILTATBL PACYETOB HA OCHOBE MNPEMJIONKEHHBIX MOJIEJEH

JIn% TpexnapaMeTpHHeckoii MOLENH IPH HIBECTHBIX NAPAMCTPAX Py, fyp H ( PACHET OTTTHMATILHBIX
HCH NPOWIBOIATCS yTeM YHEIeHHOTO pemenna ypasnenna (3)- 2TH pacucThl ”C‘-""-"““;”“" oL Tpedy-
10T KOMMeHTapHeR. Kak 0Ka3HIEAI0T OUCHKH, OCHOBAHHEIC A PCUICHHI YPABHCIIA ( }_ s bl
HIEM pacuere 0X01a, TPHMEHHTENLHO K YCIOBHAM NACCAKHPEKOTD ?hGJ"i’il'UH"I“-’f’“‘i” o FPdfxlfH?P‘m
HCIMIB30BARNE ONTHMATEHBIX el [03B0IAET HOBEICHTE A0X0N Ha 15-20% 1o cpaBHCHHIO ¢ TEM 3Ha-
UEHHEM [I0X01A, KOTJIA IICHA PABHACTCA MPaHIHOMN.

npn HEIDCTATRKE TAHHRIX, 3A/AI00HK BETHYHHB, Helm.l'[h‘-‘-}"c'“b“: B IPCXIEpAMETPHYCCROH MOOCTN,

CREOYET NPHMEHITH GoJee TPOCTYID ABYXNapamMcTpHYeCKy 0 MO Ib.

Brinm NPOBEIEAE CEPHH BLIMHCIEHWH 118 NPOBCPKH npcﬂ;mracmmx METOAOB pacueTa s
ARyXnapaMeTpHyeckon ModemH. Onmn Wi THIHYHEIX NPHMEPOR pacHdcTa COCTORN B CHNCAYHOLICM.
Mpu nomonw reseparopa cayuniipx yncen HOPMUPOBATHCH pRIGOPOTHEIC '5””"_"{”"“ LCHBEL 1 Hace-
AeHiocTH. B KAYCCTRE UCHORLIX YpOBHER BGALIH BHOPaithl HETHPE -ijl.';ll-!l.:J-IIIfI p= |1-rt1,R;-;;rjr!f {zneck
W pance sepes rand offosnavactes cayvaiigoe Tucno, PABHOMEPHT Pf'“”_p_‘*_"_““”c“"m B ”‘ET‘—I}M"!L‘ or
Hyns 1o enuHALE]). [ockonsky, cornacno pue. 1, HACENCHIOCTD HMECT TEHASHIHIO lf"-“LHHIJcnml ©
POCTOM LEHB, TO H3MCHCHHE HACCACHHOCTH 3aaBanoch CaydaiHbiMH “'““'“”*f € MATCMATHYCCKHM
DRHTAHUEM, YMEHLIAIOWHMCA ¢ uenoi p,. Tagum obpazoM, i HACE/ICHHOCTCI Blarﬁllﬁﬂﬂi!'-:h 10
THAMCHUA JUIA BAKIOTO NEHOBOID YPORHT B, B CODTRETCTRIE © opuynoi N, = min|1— (p, =17 - 0,3
rand;; 0,99, Jaeen dyarumn aeyx APryMENTOR Min COOTBCTCTEYELD HAHMCHBINCMY M3 CBOMX apry-
MEHTOR W CITYHNT JUTE OGPEIANNS CAyUafHEX SHACHHH HACEICHHOCTH, KOTOPLIC MOTYT NPeBBILIaTE
CAMHHLLY.

Pacuerkl napaverpos mojean pporoaumuck no dopaynam (14) u L12%; MRS Rerd 06 o
¢ (4) crpomnack perpeccuonnas KpHBad. Pesyabrarsl ONUCAHNOr PACHCTa NPCACTABACHB HA
PHC. 4, H3 KOTOPOTG BHINO, 4T PACCUMTANNAN PCIPECCHONHAR JHHWA JUIS MOACTH (4), Buipasaio-
a4 TABHCHMOCTh HACEIEHIOCTH 0T UCHEI, XOPOINO AOKNTCA HA BRIGOPOMHBIC (CNYHaHHBIC) THAYCHNN
HACCHCHHOCTH.
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Puc. 4. TIpHMCp COOTBCTCTRHA MERAY BRGOPOUHEIMN THATCHUAMN HACLICHHOCTH
M RHTOM MOACARHOI TARHCHMOCTH, ONNCKBReMOI dopmynoil (4)

[MpHMEHATENEHO K MOASIH, YUHTRIBAKIISH BHSIAHE pakTophl, AR KOTOpOA MEHHMHIHpYCMan
(hyHELHA onHceiBacTea opmynoii (17), e NpoN3BENCHb PACHETH © HCTIOME3ORAHHEM METOACE M-
HHMHIANNM B MAOTOMEPHOM npocTpagcerse. Jns storo 66118 CO3/AHA TPOTPAMMA TIOHCKA MUHIMYMA,
OCHOBAHHAA HA NOCACAOBATCALHLIX MPAAHCHTHBIX CIycKax®,

HMamomHM pesyinbTarhl OIHOTO W3 THIHYHLIX NPOBEPOYHEIX PAcHETOR. Jlis MARHMHIAPYeMOoi
hyuknun 5, s dopmyne (17) Geinn Bpbpans aBa H3YIACMBIX daxropa (R = 2). O6bem BHIGOPOTHEX
AAHHBIY OLUI OAHHAKOBEIM JUIS HACEACHHOCTH, LEHE H CHIB ICHCTBIA pBOHE (PAKTOPOR H COCTARIAN
40 ann wamnoil senwdudel. [IpH 3ToM C CNBI0 CREPRH PEIyNBTATOR BRIOOPOHHBIC IHAYCHUA HAce-
JACHHOCTH M UCHL 3a0aBATHChE TCMM KE, 4TO H A ONHCAHAOND BBRINIC pAcUETHOTD BAPHAHTA, OTHO-
CALLLErOCH K MOACTH, He yYUThIBaouei preminie GaxTops. ChobaneHEil MHEANMYM WA PYHKIHR
(17) npu nosmown ynoManyToii nporpammel Ot Haiincs 3a 710 maros npu 3@NAHHON OTHOCHTEN k-
HOIl TOMHOCTH BCCX HCKOMBIX INCCTH BCAHTHH He Xyxe 5 * 10 I [Tocne TOro K4k NapaMeTphl MO
HAMIEH B — NPAMBIM pacuctoM 1o gopmymam (14) u (12), G0 myTeM MHRAMHILIIH (17) - OTITH-
MATBHBLIC CHBI M ONTHMATRHLIA AOX0T And ﬂn}rxuapamc'rpwuc-.:mﬁ MOACTH MOTYT DBITE PACCUNTANEL
o lj')t!'i‘JM}"Jl.‘l'M (71w (9).

6. BLIBOJEI

= 3 NCAMHIYIOIIHE MakCH-
O nHeanHLIc PACHCTHBIC MOJIENH NOZBONAKOT HAXDIHTE ONTHMAIBHLIE -l (:31':}';; OIPAHHYeHO
MATBH B AOXOJ B CHTYAIIMAX, KODIA B CHIY CCTCCTRCHHLIN NPHYHH NpeANOHEHHE P s :

e ik aT
Bee paccMOTpEHHLIE MOACHH LCHOBOH ONTHMNIALAN OKA3HBAITCA HEAHHERHLIMIL IO LEHe, 910
ANCKBATHO OTpawmacT cncumpury orpaHaicing Npeiiouceiia.

wcrpe) i SKAHOT PACHCT

MOJCIH, HE YUNTLIRAIOIINE BHEITHKE (CONHATBHO-)KOROMIMECKNE] qld“'r‘l‘f"f:_:[;':;’;y"um“bi T
ONTHMAIEHBIX 1IN N0 NPOCTRIM c]mpwr}-':mm Ged HCIOALIOBAHHA CIIOHKHBIX _L"LI;[.“.i. !B-me::“; 5 m-r T
rpaMM. YueT pHelHAX  QakTopoR TPeGyeT NPHMEHCHIHE CHCHHANEHO Pa3paniThibas porpan:
MHHHMH3ANNKW B MEOTOMCPHOM NPOCTPaHCTRC.

SHEHHS ONTHMANBHBEIX TIeH, TIo-
UHCNCHHBIC (MICHKH BRIMIPLINA B A0X0AE, NONy4aemMore ot nmm':'!lwmn " ;3 e i
: T e, B
KA3BIBAIOT BHICOKY IO THAYHMOCTE IIPHOAMIKCHNA ICH K ONTHMANEHBM. T3k, p

' Mncn NPpOrparsel BCmOTE YT MOCACORATENHLIC FPAIHeHTHEE CIYCRH 1
Wnnkoa v Kobenskos, 2000, ¢, 342 344y,

2012
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118 BEHEJHKTOB, KOYETKOB

e . i . . o 3%
THMANEHBIX UCH HA NACCAMHPCKOM HANPABACHHH Cankr-Ierepbypr—Mocksa oGecncunt OAO “PIJ]

JOnONHATENLHEN 10X0A B pasmepe A0 2,5 Mapa py0. B roa. Coeayct NpH 3ToM 0DpaTiTh BHIMAHHC Ha

TOT q]znrr, YTO OMTHMH3ALAA [ICH HA NpOe3) OTHIOOE HE 03HAYaeT WX IMOBLEIUICHHC, rlpu KTHIKS PACHCTOR
nokazaia nenecoofpasiocTh KaK NOBLILICHHA, TAK M MOHHACHHA LICH B PaZAHYHBIC NCPHOIET.
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