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IIpegucnosue

B nocnendne necsiTu/IeTHS 3HAYHTENBHO PACcLUHPHIACh cpepa MpHIIOKe-
HHSI MaTeMaTHUECKOro MoaeanposaHus. OnHoil u3 OYpHO pa3BHUBAKOLIKXCH
obJactell #BAsSETCS MPOTHO3WPOBaHHE CPeICTBAMK MaTeMaTHYecKoro Mo-
JleNMPOBAHHUA PA3BUTHS CJAOKHBIX CHTyalMi, BO3HHKAWOIIKX B MpHPOJe
1 obuiectBe. C MOMOIIBIO MOHHTOPHHTOBBIX M MOJENHPYIOLIMX CHCTEM MOj-
JlepKKY NIPHHATHS pelleHHi yaaéTes HalTH oNTHMAaJbHBE CMIOCOOH U Cpej-
CTBa BBIXOJA K3 Upe3BBIYAMHBIX cHTyaluid. B HacTodlilee BpeMs paMKH
MaTeMaTHYeCcKoro MOZEJHPOBAHKSA Pa3ABWHYAHCH OT YyiKe TPagWLHOHHBIX
npodaeM MOHMTOPHHTA OKpy:Kalollel cpejibl 0 MPOrHO3HPOBAHHS IKOJOTH-
4ecKoH, CcONMaNbHOM, JKOHOMMYECKOH, MOJAMTHYeCKOH M TOCyAapCTBEeHHOH
$e30MacHOCTH B MaclITabaxX NMPOW3BOJBHOIO PErHOHA H CTPAHB! B IEJOM.
Marematyrieckoe MoneMpoBaHHe BO MHOTHX CAydasx TaéT BO3MOXKHOCTb
OLIEHWTb CTEMeHb OMACHOCTH TOTO HJAM HHOTO Mpolecca B NMpHpose U odlie-
CTBE, IPOBECTH ONEPATHBHBIE PACUETHl PeKOMEHIyeMblX CPeaCTB 110 NperoT-
BpALIEHMIO HAJBUTAIOLIMXCS YPe3BBIUAHHBIX 0OCTOSTENBCTB UJIH CHHKEHHIO
BEJUYHHBI ylilepGa oT Hen30eKHBIX KAaTaK/JAH3MOB K AaTh COOTBETCTBYIOLIHE
NPOTHO3HL.

HecmoTpst Ha To, UTo MareMaTH4eCKoe MOJeNHPOBAHHE BO3HUKJO MOUYTH
OTTHOBPEMEHHO C NOsBJIEHHEM BBIUHC/AUTENBHOH TEXHUKH, 10 CHX MOp B OTe-
4yeCcTBEHHOH M 3apyOekKHOH JuTepaType OMMCAHHME DPEe3y/NbTaTOB pelleHHs
nofoGHOro pola 3anad NpPakTHYeCKH OTCYTCTBYeT. OOLIecTBO HCIIBITHIBAET
HaCyLIHYIO NOTPeOHOCTb B MOAEJNHMPYIOLIMX CHCTEMax M INpPOrHosax, Mo-
MOTAMLKX NPHHUMATL PelleHHsl 0 OLleHKe CKJablBAIUIMXCS CHTYalHH,
BbIpa0OTKE CTpaTerMYecKHX HaNpaBjAeHWH B Pa3BUTHM 3IKOHOMHYECKOro
Y COLMAJBHOIO MOTEeHIIMada CTPaHb.

ABTopel nocTaBuaK mepen coGoi 3anady NoapodHO H3/0KHTb HEKOTO-
pble OpHTHHAaJ/bHBIE Pe3yJabTaTbl, NOJYYEeHHbIE NIPH TECHOM COTPYIHHUYECTBe
Wuctutyta matematnueckoro mogenuposanus PAH, [YUC DAIICH u co-
nuogoruyecxoro haxkynsreta MI'Y nm. M. B. JloMoHoCOBa, 1 IpoBeCcTH UX
1rpoxoe odoblieHue.

B rnase | Hauin oTpakeHue MHOTOJIETHHE MCCAEIOBAHUS W PaspadOTKH
N0 Pa3BUTHIO YMCJAEHHBIX METOZOB [Jf ONHCAHWS pPACIpPOCTpaHeHUs B art-
Mocepe TOKCHYHBIX TA30B K KalebHO-BO3AYUIHBIX HHpeKUui. M3noxensl
pes3y/bTaThl BBHIUMCAMTENBHBIX KCIEPHMEHTOB, MOCTABJAEHHBIX A/ 3a1ad,
OMUCBIBAIOLIMX 3TH NPOLECCHl, ¢ HAYa/bHBIMK 1 KPaeBbIMK YCJOBHSMH U KO-
THUTHBHBIMH KO3(D(HIIHEHTAMH, DKCIIEPHMEHTHl POBEAEHbl HA CIElHAaNbHO
pa3paboTaHHbIX BHIYHMC/AKMTEJBHBIX KOMIJekcax. Busyasnusauus pesysbra-
TOB HA&T KApPTHHY MPOrHO3a YPe3BblYAHHBIX CHTYAlMH, 9TO ABASeTCs Heod-
XOIUMBIM YCJOBHEM BbiX0OA W3 TAKOrO MOJMOKEHHS. PesysTaTsi NOSydeHsl
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aBTOPCKHM KOMJEXTHBOM B cocTase K.(p.-m.H. JI. B. Kaoukoso#, K.¢.-M.H.
J1.B. CyzaHxa, n.¢.-m.H. B. ®@. TumxuHa.

B ra. Il npeacrasieHel OpuIMHa/IbHBIE MaTeMaTHUeCKHe MOfAEIH MJif
MOHHMTOPHMHIA, aHA/AM3a M NMPOTHO3a THUIWYHBIX AJS POCCHHUCKOro COLUyMa
3THOMOAUTUYECKHX KOH(DJIHKTOB, PEaJH30BAHHBIX B COOTBETCTBYIOLIHX HH-
(hOpMalIOHHO-MOIENHPYIOLINX CHCTEMAX MONJEPKKH TPHHSATHS pelleHuH.
JaHHBI 1MKJ padoT BBINOJNHEH XOJJIEKTHBOM CIENHaJHCTOB B COCTa-
e m.p.-m.1 A.Tl. Muxa#inoa, x.¢.-m.H. JI. B. llsezosckoro, K.dh.-M.H.
A.H. Macaosa, k.¢g.-m.H. JI. @. OxHo, 1.¢.-Mm.H. B. D. Kosanesa.

[Ipenctasnennsvie B ri. lIl paspadoTaHHble MeTORBI MO3BOJISIOT BBHI-
NOJIHATb KJMPHHTOBBIM B3aMMO3auéT [0ATOB NPEANpPHUATHH, MHOTOKPATHO
YMEeHBIIAIOIMX CYMMapHYIO 3a/i0/2KEHHOCTh B CTPaHe; NMPOBOAHUTD MOHHTO-
PHHT 3KOHOMHKH CTPaHbl, OTC/EKMBAsl MOHOIOJNKCTOB U BBISIBJSAS PEANpH-
ATHS, CKaTbIBalOMKecsd K GAHKPOTCTBY. C X MOMOLIBIO MOXKHO ONPE/e/IUTh,
KaKHM MpeNNpHATHSM 11e1eco00pa3Ho BBIAATb KPEIUTHl JJIS PacillHBAHUS
B3aHMHBIX HelslaTexxeH, 4ToOB HHULMHPOBATb HanOoJ/ee AJHHHBIE HENOUKH
BeifyiaT. OHM TO3BOJIAIOT ONPEAS/]NTh PA3yMHYK CTapTOBYK IEHY IpH
ayKIMOHHOW NpOoJaxKe JOJIOB.

B ra. IV copmynnposansl BakHelne TpeGOBAHUSA K MEHCHOHHOH CH-
cteme: 1) oHa RO/KHA €1MHOOOPA3HO OXBATHIBATBH BCEX IPAXKAaH HE3ABHCH-
MO 0T npoteccHOHANBbHOH ¥ BEIOMCTBEHHOH MPHHAAMEKHOCTH; 2) pasMep
NeHCHH JI0/17KeH 3aBHCETb OT TPYMOBOTO BKJA/A 32 BCIO JKH3HB; 3) cHCTeMa
JOJKHA OBITh AOATOKMBYIEH, He Tpedylollel 3aKoHOAATeJ bHBIX H3MeHe-
HUH TIpH CHIABHOH HHPJASIKH, 00BajJaX SKOHOMHKH H OaHKPOTCTBAX BCEBO3-
MOXKHBIX KOMNaHu# uian ¢poHzos. [lokasaHo, 4yTo Takas cucremMa J0JKHA
6biTh 1) rocyaapcTBeHHOH, a He KOMMEpPYECKOH; 2) paclpeeiuTesbHOTO
TUNA, 4 He HAKONHTEJBHOIO; 3) PAaCCYMTAHHOH HAa TpazkIaH CO CPelHHUMHU
3apaloTKaMH, a He CBepXBhICOKMMH. Paccmatpusaemsble ceifuac [lpasuress-
CTBOM NIPOEKTHl BO MHOTOM HE YJOBJETBOPSIOT 3THM TPeOOBAHHUSM, U B HHX
3a/10’KeHbl HeJIOCTATKH, KOTOPbIE Hepe3 HEeCKOJbKO JIeT CTAHYT MCTOYHHKA-
MU COlMaNbHOH HaNpsiKEHHOCTH. PaspadoTaHbl OCHOBBH EHCHOHHO#H cHcTe-
Mbl TpeOyeMoro Tuna. Jlanel nmpocTble (Gpopmy/bl pacuéra passauyHbBIX CO-
CTABJSIOWIUX YacTed NeHCHH (ColMaJbHOH, TPYLOBOH, CHelHalbHbIX HAnOa-
BOK) IJ51 Pa3HbIX KaTeropuH neHcCHoHepoB. PopMyJibl cofepKar Heboublloe
4uca0 Koa(h(PUIMEHTOB, 3aBUCSALMX OT JeMorpauiecKod CTPYKTypbl Hace-
JIEHHS ¥ COCTOSIHMSI 3KOHOMMKH CTPaHBl M ompeje/sieMblX Ha 0a3e MaHHBIX
[lencuoHHoro ¢onna, I'ockomcrtata W Hasdorosod cayxoel. [lo cratucTu-
4YeCKMM JaHHBIM HailfleHa (YHKIMS pacnpefe/ieHHsl HaceJeHus Poccuu no
noxonaM. Jl1s oCHOBHOH MaccChl Hace/leHHs OHA OKasaJjacb OUCTENeHHOH,
a yY€T CBEPXBBICOKHX IOXOIOB JMIIb HE3HAYKTENbHO H3MeHH eé. DTo pac-
npefeseHne HCCAeJOBAHO, HallleH ero AelHAbHbIH Koa(duinueHt. Pacuér
Gananca [lencwonHoro (hoHza ¢ 3THM pacnpenesieHHeM 0Kas3aJjcsi OueHb
GAHBKHM K pacdyéry Mo CpegHHM BeJMYHMHAM. DTO YNPOLLAeT yIpaBJjeHHe
[MencuonnsM QongoM. CobpaHbl M 1poaHaNH3HPOBAHBl CTATHCTHYECKHE
IaHHble, NOoTpeGoBaBIIHecs A4S DaHHBIX pacyéTos. JlaHbl pekoMeHIAUUH
N0 pacnpocTpaHEHHMIO AAHHBIX MOAXOLOB HAa MeJHIHHCKOe CTPaXxoBaHHe



Tpeducaosue 7

nacenenus. [nassl 111 4 1V #anucans un.-xopp. PAH H. H. Kanutkunsiv,
a H3JI0ZKeHHBIe B HMX Pe3yJbTaThl NOJYYEHbl HM B COaBTOPCTBE ¢ K.(.-M.H.
JI.B. KyspmuHoii. B 3Tux padorax npuHHMANK ydacTHe Takxke [A.Q.-M.H.
A.Tl. Muxaiinos, k.¢.-m.u. C.B. Tloaskos (ri. I, §2), J.C. ['yxes
u x.¢.-M.H. M. O. Tonocuoit (ro1. 11, § 1).

[IpenctaBienssle B ria. V MareMaTHueCKHe MOJAENH Pa3padoTaHbl Ha
OCHOBE OPHTHHAJbHBIX MOAH(PHUIIMPOBAHHBIX METOLOB MHOTOMEPHOIO CTaTH-
CTHYECKOrO aHAJK3a.

B ra. VI paéres onucanue nporeaypsl GOPMHPOBAHKS CHCTEMbl 3HAHHH
no npobieme. ITo 1aET BO3MOKHOCTD HA 0a3e aHAJNH3a OTHOLUEHHH MEXIY
JTOKYMEHTAMH, 3aTPOHYTHIX B HHX NPOOJEM K CHCTEM PYOPHK MOCTPOMTD
MOLeJib OPUTHHAJMBHOH HH(POPMAIMOHHOH CHCTEMBI.

Lukna padoT, u3A0XKeHHBIH B r1aBax V © VI, BHINONHEH KOJJEKTHBOM
crenuanucTos B coctaBe K.3.H. M. B. Yepnenkosa, k.1.H. H. B. Kapnenxko,
K.p.-M.H. A.B. Kapynuna, C. B. Criuesa.

B kaxk[o#l riase csosi HyMepanus popMyJI, PHCYHKOB B TaOJHIL, a TAKKe
CBOH CITHCOK JIUTEPATYypbi. H1 B OfHOH [y1aBe HET CCBIIOK HA JPyTHe IVIaBHL.

BricTponelicTBrHe BCeX NPEAJOKEHHBIX METOZOB TAaKOBO, UTO OHH MpH-
TOAHBI [J151 CO3MaHHs OOLIErocyiapCTBEHHOH CHCTEMBI, padoTawliell B pe-
KHuMe «60eBoro nexypcersar. Takas cHCTeMa MOXKeT MPefoTBpallaTh 00b-
IKHCTBO KPM3HCHBIX M aBApHHHBIX CHTYalKH.



Famasa |

CO3JAHHUE CHUHCTEM MOHHUTOPHHTA
KAYECTBA BO31YXA

§ 1. MexaHusmbl pacnipocTpaHeHUs 3arpsA3HAOMNX
BeHIeCTB MOc/e aBapUiHBIX BHIOPOCOB Ha MPOMBIIIEHHbIX
oO0beKkTax

CyniecTByeT MHOXKeCTBO padoT, B KaX0H H3 KOTOPBIX HCCJEJOBAH
Kakoi-muGo (GaxTop HAW OTPaXKEeHbl HECKOJbKO PA3HLIX MOAXOAOB M/
OTIMCaHUs NPOLIECCOB PACTIPOCTPAHEHHS 3arPSI3HSIIOUIMX BElIeCTB HAl MeCT-
HOCTBK, UMEINIeH CAOKHBIH JaHAWAPT HAW B YCJAOBUSX MPOMbILIIEHHOH
3actpoiiku. Llenblo MaTeMaTHUeCKOro MOJEJHPOBAHHS U MPOBEIEHHUs Teo-
PETHYECKUX HCCAE0BAHKMH MEXAaHH3MOB PAacMpoCTpaHeHHs SBASeTCS OLeH-
Ka pacrpeiesieHHss BO3IYLIHBIX MOTOKOB W TphMecell B HHX. Mopenn-
pOBaHME pACNpOCTPAHEHMS TMPHMECH B aTMoc(epe TOPOAOB Pa3BHBAJOCDH
B HECKOJbKHX HampaBaeHHsx. HanpHumep, HCMOJMb30BATUCH CTATHCTHYECKHE
MOJENH PACNPOCTPAHEHHS, OCHOBAHHBIE HA (DYHKIMH pacnpegeneHus [aye-
ca {1]. Jlannoe HanpasaeHHe 3axAI0YAETCS B HCMOJb30BAHHU Mojesell pac-
NpPOCTpaHeH s, NpelHAa3HAYeHHbIX A/ POBHOH MOACTHJAOLIEH MOBEPXHO-
CTH, MOAU(UIIMPOBAHHBIX IYTEM BBEIEHHS SMIIUPHUECKUX KO3(PPULHEHTOB,
VUHTBIBAIOLUMX BO3MOXKHOE MOBbILIEHHe KOHIEHTPAIMH B 3aCTOHHBIX 30HaX
BOMM3K 30aHHE M coopyxkeHHd. Takolf momxox HMCMOJb30BaH, HANPHUMED,
B poxymeHte OHJI-86. DToT MeTom pexoMeHAyeTcs AJS YCTAHOBJEHHUS
nopmatueoB [1JIK B Poccuiickoit @enepanuu. B 3ToM gokymeHTe BBOZUT-
Cs1 MONPABOYHBIM KOS PUIMEHT, 3aBUCSILIMHA OT B3AHMHOIO PACIIOJOXKEHHUS
MCTOYHUMKA 3arpsiHEHUs] aTMoc(epsl U GaH3JexXalldX 3AaHUHd. DTOT Hol-
X0/l NMPAKTHYECKH S5KBUBAJEHTEH BBEAEHHIO MOHSITHS 3((exTHUBHOH reo-
METPHH HCTOUHHKA, TMOCKOJbKY 3aCTPOHKA, pPacnooKeHHas HA yAaneHUU
OT MCTOYHMKA, He yuHThiBaeTcs. MeTon KOpPeKTHPOBKHM 3HAUEHHI ropu-
30HTANBHOH JHCMEPCHH TPH HMCMOAb30BAHHU FaycCOBBIX MoOIesel, Tak xe
kKak M B OHJI-86, naér BO3MOXKHOCTb OIEHHTb BEPOSITHblE MOBbLILIEHHUS
KOHLIEHTpauMi BOMH3H 30aHHH.

[lpy MonenMpOBaHHH TEUEHHH B YAHUHBIX «KaHbOHAaX» B [1] yduuThI-
BAIOTCA TOJNbKO 3JAHHS, PaCMoJOKeHHble BOJH3H HCTOUHMKA. Takne xe
[PEANOChIIKYA BBOAATCS MPH PelleHHH YpaBHeHHi TepMHYeCcKOl THAPOAHHA-
MHKH ¥ TaK Ha3biBaeMbIX TPaHCMOPTHO-IH(P(Y3HOHHBIX ypaBHeHui [2-8].
MonennposaHue TeYeHHH B KaHbOHAX HA OCHOBE pELIEHHSI YPaBHEHHH
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TEePMHUECKOH THAPOAHHAMUKY COMPSKEHO C H3BECTHLIMM MAaTeMaTHUeCKH-
MU TPYAHOCTSIMH, & TAKxKe C NPHHIKIHAJBHBIMH TPYAHOCTAMHK JJIS1 BCEX
Mojeseli — 3a4aHKueM BXOJAHBIX 11apaMeTpos:

— YCJIOBUH Ha rpaHuax (HHKHSS PPAHKIA C IOTOKOM TPAHCIOPTA, 31a-
HUS CO CBOMM BO3JYXOOOMEHOM C YJAHYHBIM BO3/yXOM, BEPXHS TPaHHLA,
napaMeTpbl KOTOPOH 3aBHCAT OT MHOTHX METEOPOJOrHYeCKHX (PaKTOPOB);

— HavaJ/bHbIX 3HAYeHHH, KOTOpble, KaK MMPaBHJO, JOMKHbBl 32BUCETb OT
BPEMEHH H, B YACTHOCTH, OT TeX K& MEeTeOyCJOBHH.

Kpome Toro, MeTeoposioruieckre MOJesNH B yCJA0BHSAX OOMBLINX FOPOJOB
MOTYT HMeTb CBOM chenuduieckne OCOOEHHOCTH, HANPHMEep, OHH MOTYT
ONHCBIBATb 0Opa30BaHHe OCTPOBA TelJa HAj NMPOMBILIJIEHHBIMH Y KHJBIMH
parionamu. [Ipobaema npy pelleHnH ypaBHEHH# 3aKJ/IOYAETCs €& K B TOM,
9T0 HEOOXOMHMO 3a5iaBaTh K03 (HUIHEHT MepeHoca, 3aBHCAIIHH OT SHepPTUU
TypOYAE€HTHBX NBHKEHHH — (yHKNHE MHOrMX BennduH. Haubosee mpo-
CTON cnocob ompenesenuss 3ToH QYHKIKHK CJefyeT K3 YpaBHeHusi 0asaHCa
TypOy/IeHTHOH 3HEepruH. AfeKBATHOCTb NPHBOIHMBIX MOJEJEH PeasbHbIM
VCJIOBHSIM BO MHOIOM ONpEAEe/sieTcsl BLIOOPOM 3HAUEHHH 3SMIHPHYECKHX
KoHCTaHT. J/1s onucanus GopMHPOBaHHS NOJEH KOHLUEHTpalHi NpHMecH
4acTO HCIOJb3YeTCs N0JMYIMIHPHIECKOe ypaBHEHKe NlepeHoca 1 1udPy3un.
Tax, B pabote [4] crenaHa MOMBITKA HA OCHOBE MOJY3MIHPHIECKOTO ypPaB-
HeHHs nepeHoca ¥ audYy3UH NpHMecH NONYUYHTh paclpesieaeHye NpuMecH
B OTHOENBHBIX YAWYHBIX KaHboHaX. B pabote [5] pacnpeneneHue mpuMecu
Hal 3aCTpOHKOH Modennpyercs TPAHCIOPTHO-IH(P(PY3HOHHBIM YpaBHEHHEM.

Pusuyeckoe MOIEJIMPOBAHHE B a’poiHHAMMYECKHX Tpydax 3ak/moua-
eTcsi B IIpoBeieHMM (PH3HYeCKMX 3KCIIEPHMEHTOB B a3POAHHAMHYECKHX
Tpy6ax [9]. DTH 3KCHepHUMEHTH NAKT BO3MOMXKHOCTb OIEHHTb HEKOTOphIE
0COOEHHOCTH paclpe/iesieHHsi IPHMEeCH B YCJOBHSX 3aCTPOHKH MU TaKHX
MeTeOpOJIOTHYECKUX YCJAOBHH, KOTOPble MOXKHO C TOH MJIM MHOH TOYHOCTBIO
BOCIIPOM3BECTH B aspoiHHaMuyeckoll Tpybe. Cjenyer oTMETHTb, 4TO B TPY-
6ax HeBO3MOXKHO COOJIOCTH MNojoOKHe TedyeHHSs! MO HOCTAaTOYHOMY Habopy
KPUTEpHEB, HallpKMep, 3a7ath YHC/I0 PeHHOMbACA OJHOBPEMEHHO ¢ YHCJIOM
Poctu. B To ke Bpems MeTon (PU3HUECKOTO MOMEJHPOBAHHS B a3PONMHA-
MHYeCcKHX Tpydax siBjisieTcsi MPaKTHYECKH eHHCTBEHHBIM [1/151 ONIpeesleH s
HEKOTOPbIX HeOOXOAMMBIX JUIS MOJE/MPOBaHHS NapaMeTpoB M HaéT BO3-
MOKHOCTb CPaBHEHMSI MOfie/IM C M3MepeHMsIMM, HallpHMep, paclpeleseHus
NOTOKOB BO31yXa [0 YJHIAM NPH PA3JHYHBIX HAlpaBJIeHHSX BeTpA.

MozennpoBanve NOTOKOB B a3POJMHAMHUECKHMX TpyOax HCMOAb30Ba-
Jocbh B padorTax MHCTHTYTa I'MIHeHBl M NATOJOTHH ¢ ydacTHeM MHCTHTY-
ta raobasbHoro kanmara u sxosornd PAH. Tloctpoenne smmupuyeckux
Monesel Ha OCHOBE KOMILJIEKCHOrO NOAXOHa — aHajK3a pesy/bTaToB Ha-
TYPHBIX 3KCIIEPHMEHTOB, Pe3y/bTATOB YHCAEHHOIO MOLENHPOBAHKSA W (DH3H-
4eCKOro MOLESHPOBAHKA NO3BOJAET aHAJIHM3HPOBATL PEe3yJibTaThi HATYPHBIX
IKCIIEPUMEHTOB. Pe3yabTaThl YKC/eHHOrO MOZEJIMPOBAHHS W (PH3MYECKOrO
MOLE/JNPOBAHUA CONpsizKeHbl € NOCTPOeHHeM MapaMeTpHYecKux Moneseli.
Pacnpenenenns npuMecH B YJAWYHBIX KAHBOHAX CTPOSTCH B 3aBHCHMOCTH
0T MeTeOyCJIOBHI: CKOPOCTH M HalpaBjieHHs BeTpa, TeMIepaTypHOH cTpa-
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THPHKALKMH aT™Moc(epsl, BJAAXKHOCTH H T.N. B mapaMerpHdeckux momensx
KOHIEHTPAIMIO 3arpsi3HSAIONEro BellecTBa B YIHYHOM KaHbOHe MpefCTaB-
JSIOT KAK CYMMY KOHIEHTpanui:

— KOHIEHTpal¥uH NOCTYNAKLINX HENOCPeICTBEHHO OT HCTOYHHUKOB Ca-
MOI'O KaHbOHA (B OCHOBHOM aBTOTPAHCIIOPT);

— KOHUEHTPAlK{ OT CTOPOHHHUX HCTOYHHKOB (HANpHMep, NPHMECh, Ie-
pPeHOCHMAs HaJl JAHHOH MECTHOCTBIO OT NPOMBILIJIEHHBIX MPEANPUSTHH);

— KOHIEHTpanu#, 0OyCJOBJEHHBIX SiBJAEHHEM PelupKY/IsiIHH BHYTPH
KaHbOHA.

Pacnpenenenne npumecy no 3THM MOJEJSM 3aBHCHT OT CKOPOCTH BETpa
B KaHbOHe M OT Ko3(p(HUIHeHTa AKHCIEePCHH, KOTOPBIH, B CBOK OuYepenb,
3aBHCHT OT KOOPJAHHATBI, CKOPOCTH BeTpa, Ha4ya/JbHOH JHCIIEPCHH, CBS3aH-
HOl ¢ MaciuTabaMu Ha4yaJbHBIX BBHIOPOCOB B NPH3E€MHBIH MOACJOH, a TaKKe
nucriepcrelt 3HaueHu# TYpOYJEHTHOH CKOPOCTH. DTa NOCJEIHSS BeJHdU-
Ha OTpejesisieTCs] XapakTepoM BePTHKAJ/bHBIX ITOTOKOB HAaJl MOBEPXHOCTBIO
3eMJIH.

Kpome Ttoro, B 3Tux paboTax NpeacTaBjeHbl MOAMOJAETH XHMHUYECKHX
TpaHc(OpMalNil OKCHIOB a30Ta B aTMOC(epHOM BO3nyxe. TaMm ke nMeeTcs
CpPaBHEHHE C 3KCIEepHUMEeHTAJ/bHbIMH JaHHBIMM, [OJaydeHHbIMH B JlaHny,
Hopseruu u loananann.

B paBorax oOpauiaercsd BHHMMaHHe Ha (AKTOPHl, BJHSAWOIINE HA BO3-
HUKHOBEHHE ONACHBIX KOHIEHTPAalUH{ B MecTax CKOMJIEHHS Meliexo10B.
Ortmeyaetcs, 9To HaHOOMbIIHE KonebaHWsA 3HAYEHHH KOHIEHTpalUH OTMe-
4aTes Ha nepexpéctkax. [Ipy 3ToM Haudo/blIMe 3HAUEHHST KOHIIEHTPALHH
Ha0/101a10TCs TIPH HANIPABJIEHHUSIX BETPA, Napasie/bHbiX yauuaM. OIHAM U3
BO3MOXKHBIX NyTel PasBUTHSI TaKOro HAIPaBJEHMS SIBJSETCS MOJAEJIMPOBaA-
HHMEe TeYeHHH B YIHYHBIX KaHBOHAX. DTO OCYLIECTBJSAETCS MYyTEM pelLleHHs
ypaBHeHu# coxpaHenusi. Mcno/ab3yroTes BcroMoraTesbHele NPHEMbI OLEHKH
XapakTepa TedyeHHs1 BOJMM3H 3[0aHMH Ha OCHOBe CpaBHEHHH MapaMeTpoB
nonodust. HanpuMep, npu MoJeNHPOBaHUK TeUEHHS HaJ MECTHOCTbIO, UMe-
ollell CJA0KHBIH pesnbed ¢ nepenagamH BbICOT. Ha ocHOBe OLEHKM 4HC/IA
Opyna 3axmoyaercs, OyneT JM NOTOK JBHraTbCsl BBEPX 0 CKJOHY TOPHI
WK 00TeKaTb €€ No rOpU30HTAIbHOMY YPOBHIO.

B nacrosiiee BpeMsl TaKHe HCC/le0BAHUS NPOBOASITCS B Psille HAYUHbIX
nenrpos Mupa (Kanudopuuitickuit yHuBepcurer, MeXIyHAPOLHBEIH HHCTH-
1yT CuctemHoro aHanusa B Ascrpun, I'epmanckuit Hauumonanessiit Uecne-
noBaTesbcKuil HeHTp MHpopmannoHHbX TexHosoruil). OnHaKo npodseMsl,
0TBevallllMe B NOJHOH Mepe NOCTaBJeHHOH 3ajiade, He HALIM OTPAKeHHUS
B HAyUHBIX NYOJHKAIMSAX, YTO 3aCTaBUJIO NMPUCTYNHTD K pa3paboTKe HOBBIX
MaTeMaTH4YeCKHX MoJeJel.

B HMHcTuTyTe MaTeMaTHYeCKOro MOZENHPOBAHMS B TeueHHe psga JeT
paspabaThiBaJHCh BOMPOCHI, CBA3aHHLIE C MOCTPOEHHEM Moxesedl pacmpo-
CTpaHeHMs npHMeced B TypOyJeHTHOH aTMoc(epe HAl MeCTHOCTbIO, HMe-
WOHeH CA0KHBIN pejbed ¥ B YCaA0BHAX ropopckodl sactpobiku [10-17].
B ocHoBe aTHX Mogesell AexkaT (pyHIaMeHTasbHble paspaboTKH ChelHab-
HBIX BBIUKCJIMTEJIbHBIX a/TOPHTMOB [J1S PelleHHs OnpelnesiéHHOro Ksjacca
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rasogiHamuueckux szafad. OcoGeHHO BaxHBIM BONPOCOM B NOCTaBAEHHOH
3afaue fABJAAeTCA NOCTPOEHHE BETPOBOrO HOfA. DTO COMPSKEHO ¢ Heo0Xo-
JIMMOCTDLIO pelleHys psfa 3aja4, TaKuX KaK HM3ydeHHe NOBeJeHHs BeTpa
€ BLICOTOH, BAUSIHHS peabeda H TempepaTypHOH cTpaTudrxaivyl Ha CKO-
pocTb BeTpa ¥ T.1. C Apyrodl CTOpoHBl, [OCTaBjleHHad 3afaua tpedyer
9ETKOTO MOHUMAaHHS KapTHHbLI MPOIeCCOB, MPOHCXOASIIHX B NOFPAHHYHOM
cloe atMocdepsl {3HaHHe TePMOAMHAMHKH aTMOC(epsl, H3yueHUe SBJSHHS
TypOy/AeHTHOCTH U COCTaBJeHHEe IMNUPHYECKHX (hOpMya /5 HaXOXKAEHHUS
K03 uneHTor TypOyAeHTHOCTH, BJafieHHe METOAUKOH pacuéToB BbIOPO-
COB 3arpsi3HUTENEH OT Pa3JdUyHOTO BALA UCTOUHUKOB H T. 1.).

Pemenue nocrassnenHoll 3agaud TpedyeT feTalbHOrO 3HaHHAS QU3Hue-
CKMX M XMMHYeCKUX CBOHCTB 3arpAsHuTesed (MHTEHCHMBHOCTH CYXOTO MO-
TJOTIEHHS Y BJAXKHOTO 0CaXKAEHHS, CKOPOCTH XHMHUECKOH TpaHchopMaliiu
u T 0.).

BaxHhoe MecTo B €O34aHH{ HPOrPaMMHOTO KOMIJEKCA 3aHMMaeT MpH-
HATasg QusndecKas momenb armocdepbl, KOTOpasg CyNlecTBeHHLIM 00pasom
BAUAET HA I[IOCTPOEHHME MOJs BeTpa H HA ONUCaHde aaBeKTHBHLIX Mpo-
neccos. Armocgepa npenctasasier co0OH MOABUKHYIO CPELy, B KOTOPOH
NPOUCXOAAT Pa3HoOOpasHble Mo MaclTadaM, HanpaBaeHHIO 1 CKOPOCTH [iBH-
kenus. O6LIYHO 3TH OBUKEHHS HMeloT TypOyJeHTHbLIH XapakTep 1 XxapaKre-
pH3YIOTCS HENOCTOAHCTBOM noas ckopocted. Ilpu Takux aBukenuax obpa-
3y10Tcs 0ecnopsaouHble, H3MEHAIUMeCs 0 HANPaB/JEHUIO H CUJAe MOTOKH
BO3AyXa H BUXPH. B HHX MOXHO BblfeaHTh 2JeMeHTapHble Macchl BO3LYXa,
KOTODbIE OTPBLIBAIOTCH OT OOIIEro noToKa M IBHIKYTCA CAMOCTOSTENbHO,
a 3aTeM paspyluaioTcsi. Beé€ 370 NPUBOAMT K CH/bHOMY NepeMelldBaHUIo
U B3aUMOAEHCTBHIO MEXIY pasiHuyHbiMH yacTAMu cpesbl. [lepemennBaHue
NPUBOAHT K nepeHocy Jw00bIX ¢H3ddecKuX cyOCTaHIKH, TakKux KaK Ko-
JIMYECTBO JBHXKEHHS, TENN0COAep:KaHue, KOHIEHTPAIUS MNpUMEecH H T. .
[Tpu maTemMaTuueckom ONUCaHUH nporecca TypOyAeHTHOrO nepeMeLlBaHUs
BaXKHYIO POJab Urpaet Koa(GduiueHT TypOyJAeHTHOCTH, TaK KaK OH HCIOJb-
3yeTcs B BbIPaXKEHUAX fJisl TYPOYJEHTHBIX TOTOKOB Pa3JUUHBIX (PHU3UHECKHX
cybcTtanivi. BepTukanbubli TypOyneHTHbIN notoxk P cyScTannyu q 3anu-
CbIBaeTCH B BUJE:

9%
P = Azpaz, (1)
rae p — IJOTHOCTb, a k, — xoadduimedt TypOyneHTHOH AHpYy3Ud B

BEePTUKANbHOM HANpPaBJ/eHHH.

AnanoruuHb BblpaxKeHUs [ TypOyJeHTHOrO TMOTOKA W MO JI0OBIM
UHBIM HanpajeHusaM. KoadduiueHTsl TypOyJIeHTHOCTH HE OTPaaioT
CBOHCTB mepeHocHMon cyOctaHiud. [loatomy typOysneHTHble MOTOKM pas-
JUYHLIX (HU3MUECKHMX BEJHYHH BLIPAZKAIOTCH Yepe3 OLHH d Te Ke Koad-
¢uurenter. Teopuu TypOY/IeHTHOCTA AOCTATOYHO CJIOXKHBI, ¥ CYIILECTBYeT
MHOXKECTBO IMIIHPUYECKUX METOLOB 151 BbluKcAeHHs KOaddUIHeHTOB Typ-
BynentHoctd. Koadppuiiuent k, 3aBUCHT OT MHOKeCTBa apamMeTpoB: OT Lie-
POXOBATOCTH NOACTUJAIONIEH MMOBEPXHOCTH, PACMpefeseHUsd TeMrepaTyphl
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10 BhICOTe (TaK Ha3biBaEMOM TemIepaTypHOH CTpatH(UKaIHM{), CKOPOCTH
BeTpa u T. 1.

AnannuTHYecKoe pelleHHe /5 CHCTeMbl YPABHEHHE TPaHCIOPTHO-Ad-
(by3MOHHOM 3a7aud 115 CTAlMOHAPHOTO CJayd4as HPHU HEeKOTOPBIX VIIPOIalo-
HIMX JONYUIEHUSAX: 0

L e — % (r—zx
T TmKr € w @)

Ha ocHoBe sToll cucTembl ypaBHeHHH pa3paboTaHa onepaTvBHas TpPEx-
MepHas Mojedb TMpPOTHO3WPOBAHUA KOHIIEHTpalWi TpUMECH BO BpeMEHH
U TIPOCTPAHCTBE AJIl HECTallMOHAPHOTO caydas aBapuiiHoro Beibpoca obaa-
Ka TOKCHYHbIX BellecCTs.

[octpoenue tpaHcnmopTHO-IH(PPY3MOHHOH MOAEJM U CO3JaHME Ha eé
OCHOBe nporpammHoro Kommiekca « TIMES» o6ecneuuBaet pelieHue cucre-
Mbl ypaBHeHHH, OMHCLIBAIONIEH Mpollece pacnpoCTpaHeHHs 3arps3HsIouIHX
BEIECTB B BETPOBOM MoJie W ero rpaduueckoe otobpaxKeHHe B YCJIOBUAX
TOPOJACKOH 3aCTPOHKM Y Haj MECTHOCTbLIO, UMEIIIeH CJ0KHLIE penabed,
0e3 mojoGHOTO pOA OrpPaHHYMBAKIINX TOYHOCTL MNPEAMNOJ0KEeHHH. -
(heKTHBHOCTh pa3paboTaHHOrO MaKeTa 3aKJ049aeTCs B Y/IOBJETBOPUTENbHOM
pabdote MozeaM MpHU M3MEeHEHWH B PasyMHBIX MpejesaX UCXOAHBIX AaHHBIX
¥ YHHBEPCalbHOCTH NoAXoAa. Jpyrum A0CTOMHCTBOM NaKeTa sIBJASETCS ero
MOAY/bHASl apXHTEKTypa, 4TO JAe]aeT BO3MOKHbIM M3MEeHEeHHe HEeKOTOPbIX
ero OJI0KOB (MCHOMbL30BAaHHE PA3/IHUHLIX METORMK peLleHHs YpaBHEeHHH,
u3MeHeHue psiga GakTopoB, YUHTLIBaeMbIX (PU3MUECKOH MOAE/bI0 Mpoiecca
pacrpocTpaHeHus mpumeced ¥ 1.1}, 0e3 yuepba HamE&XHOCTH pPadoOThHI
KOMILEKCa.

B nponecce paspabotku mporpaMMHOrO KOMIJeKkca MpegnpUHUManuch
NOTBITKM BCTABUTh pasfduHble cXembl pacuéra nepenoca. OmHaxko 3TH
CXeMbl He YAOBJETBOPSAN TPeOOBAHHAM, NPEeIbsBAAeMbIM IPH NPOBEACHHU
skcnepuMeHTa. Tak, rayccoBa Mofesab He MpefiHasHayeHa AJs BblUMCJe-
HUA TiepeHoca 3arpAsHeHHid Mpu CJAeayIoNUX YCJAOBHAX: B IepeMeHHOM
BETPOBOM T10Jie; NPU HAJAWYUH HECKOJbKHX UCTOUHHUKOB TepeMeHHOH Molll-
HOCTH; B 06JACTH CO CJAOXKHBIM pefbedoM; 1S CAOKHBIX METeoyCJOoBHH;
Ha OJM3KHX K HMCTOYHHKAM paccTOfHHAX. DbliM Takwke nposefeHbl Bbl-
YUCAUTENbHEIE IKCTEPUMEHTBI MO Pa3iydUHbIM KOMITEHCAIIMOHHBIM CXeMaM.
OpHako 3a/10KeHHble TPUHIIMIBLI KOMIEHCAIIMK He TOJbKO He 1aloT cyllle-
CTBEHHOrQ yJAyulleHUs, HO W 00/]aai0T JONOJHHUTENbHBIMH Cepb&3HBIMH
HeA0CTaTKAMU: UCMOJb3yeMble B HHX ABHbBE PA3HOCTHBIE CXeMbl He BCeraa
VEOBJETBOPAIT TPeOOBAHHIO KOHCePBATHBHOCTH.

OnucaHHag mMeToauKa BLIYHC/IEHHA ¢ MCNOJNb30BAaHHEM CeTOUHO-Xapak-
TEPUCTUYECKOTO MeToga A8 MOAENUPOBAaHHSA aABeKIIMM XOTH W YAOBJe-
TBOpSAeT BblllleNepeuncaeHHbIM TpebGoBaHUAM U ABJSETCS KOHCePBAaTHBHOH,
HO He [03BOJfeT UCKMAOUHTL BblUHCAUTEALHYIO AH(]Y31UI0, BOSHUKAIIILYIO
13-3a IMOrpellHocTel 4yucaeHHbX MetonoB. OcoGeHHO owmubka 3aMeTHa
npu pacuéTax Ajas MrHOBEHHO AEHCTBYIONIEro MCTOYHHMKA, a TaKkKe A4
NOCTOSIHHOTO UCTOUHHKA TPU Pas3/MuHbIX Hanpab/eHHsAX BeTpa.
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Jns gucieHHoro MonenHpoBaHUA NPOIECCOB MEpPeHoca B TPaHCIOPTHO-
I Py3MOHHOH Mozean Majblx NpUMeced B BeTPOBOM [10Je aTMOC(hepHOro
BO3ayxa Obli paspaboTaH creluvanbHblid MeTof. OTHPAaBHOH MOAEJbIO st
CO3aHUA METOIA HOCAYKHJ KAacCHuecKuH MeTo wacTuil. OpHaKo no npu-
HATLIM JONYIIEHUAM OH OpMIHMHajeH ¥ He MMeeT aHaJoroB B JuTepaType.

Hopas cxema pacuéra rnoJseil KOHIIEHTPaIKK NIPH NlepeHoce B T0Je BeTpa
103BoJseT GHCTPO H 3(hHEKTHBHO PacCUHTHIBATh KOHIEHTpalud B 000U
TOYKEe APOCTPaHCTBa M BPEMEHH, HO, [MaBHOe, MO3BOJseT U30eKaTb MPHH-
IUIHAALHBIX CYETHBIX OLIMOOK TIPH NOCTPOEHHH aJTOPUTMOB NepeHoca.

§ 2. Co3panne mporpaMMHBIX KOMIJIEKCOB, OCHOBAHHBIX
Ha CTaTUCTUYECKHUX NpeacTaBIeHUAX

[Tporpammuble KOMIJEKCH CO3JAKTCA ¢ 1EJbK MOJyYeHHs CPeACTB
MOHUTODUHIA M DOJAYYEHWUS [JaHHbLIX [Jf DPUHATHS pelleHH# Mo coxpa-
HEHUIO 3KOJNOTHY9ecKol 0e30nacHOCTH OKpyKamwlield cpenbl B Macmiradax
npou3BoabHOro pervioHa. OcHOBHON npoGsaemol npu 3TOM SBJSETCS COBMe-
CTHUMOCTDL ¢ reouHopmanuoHHbiMu cuctemamu (THC).

2.1. IlpuMeHeHHne CTaTUCTHUECKUX MOHOeJiel, OCHOBAHHBIX Ha pac-
npegenennn Faycca. C 1enbl0 npoBeeHHs] CPaBHUTENLHOrO aHajiH3a
nocTpoeHa MopudHIHMpPOBaHHAd CTaTUCTHYecKasd Momeab laycca, rno3Bods-
oN1as paccydTatbh KOHIEHTPAlMI0 3arpAsHUTesedl B YAUUHBIX KaHbOHAX
v MEXIY 3LaHHAMH.

Urobbl obecrieunTh pacuéT KOHIIEHTpalldy 3arpsisHHTe/]ed B cayuae
3paHHi, pacnofoXKeHHbIX NPOH3BOJBHO OTHOCHTE/bHO HAMpaBJAEHHs BeTpa,
KaXK0€e 30aHHe «HaKpbIBAeTCA» MOBEPXHOCTHIO, MPaHHIA KOTOPOH armnpok-
cumupyeT npoduab 3paHus. Iag KaXIoro 3maHAS TaKas [OBEPXHOCTb
(puc. 1) BBOZUTCA CAEAYIONIMM YpaBHEHHEM!

8 g

b (r—a) (y—a)

z(x,y) = exp | — — , (3)
0103 201 20,

rie napaMeTphl 4y, (9 OMUCHIBAIOT MOJOXKEHHE 31aHUST OTHOCUTENbHO Haua-

Jla KOOPAMHAT, 01, 0y — NapaMeTpbl, XapaKTepusywlllde AJHHY 1 LIUPHHY
30aHus; b — napaMeTp, XapaKTepH3yOIHU BLICOTY 34aHHS, KOTOpas MOXeT

ObITh BblUMCJeHa Kak hy = .
[eakep)
Mogenb 00TeKaHusi CTPOUTCS HA OCHOBE CTATHCTUYECKOTO pacrnpejele-

uns Faycca. KoHieHTpanny 3arpasHsONMX BeMeCTB Haa riaaKoil MOACTH-
Jlaolleil TOBEPXHOCTBIO B HECTAIIMOHAPHOM CJayuae

(27.')'5’/201 Yo

X {exp l—(zg—?)l —+ cXp {—(Z;—f,)z} } (4)

2T
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Puc. 1. AnnpokcuMalins 31aHHH TOBEPXHOCTSMH C MOMOIIbI0 (OpMYJIEL (3)

a [Jisg CTailMOHapHOTo cJaydas KOHIEHTpaiyiu SBFPHSHEHI/II;I OMnpeneadaoTcs
BblpaxXKeHUEM

n(x,y,z) = _Q exXp (-M) v

2TUTy T 20,

X {exp <—(227?)2> + exp (_@;_#) } . (3)

rae (g, Yp) — KOOPAMHATHl OCHOBaHUS UCTOUHHKA; () — MOIIHOCTD Herpe-
PBIBHOTO TOUEUHOTO WCTOYHMKA, [r/c]; u — CKOpOCTh BeTpa Ha BHICOTE
H Bnoss ocu Oy [m/c]; oy(x,20) — ropusoHTanbHas aucnepcus, [M;
o.(x, mp) — BePTHKANbHAS gucmepcus, [M]; |« — xp| — paccTosiHHe OT Hc-
TOUHUKA, [M]; |y — yo| — nomepeuHoe paccTostHue oT ocu maeida, [M]; 2 —
BLICOTA Haj MOBEPXHOCTbIO 3eMau, [M]; H — KoHeuHbl#l mogbém uiiefida
Han 3eMJaéil (3(pexTUBHAA BbicoTa nogbéMa uiaelda), [M], B KOTOpBIH
[J151 TOJs KOHIIEHTPAllMK BBOAATCA CMEIEHHs B 00JaCTAX, MPUMBIKAIOUIUX
K 3paHusaM. TIpu 3TOM BBIMOAHSAETCS 3aKOH COXpPaHEHUs MacChl BEIeCTBa.

D10 jocTUraeTcs caegyloldM oOpasoM. B cjaydae 3gaHHs, anmpoKCH-
MUPOBAHHOTO TOBEPXHOCTDLIO, 3a1aHHOM ypaBHeHueM z = f(&,y), BBOLUTCS
JOTIOJIHUTENbHAST TOBEPXHOCTb, 3aiaBaeMasi ypasHeHuem z = 2f(x,y) Ta-
Kasl, 4TO 00BEM MEXAY 3TUMHU [IBYMs MOBEPXHOCTAMHU paBeH 00BEMY 31a-
Hus, Torga cmereHde MoJsS KOHUEHTPAIMU B KaXX[I0H TOUKe BbIUMCAAETCH
no gopmyae S, = —f(x,y). DTo cMeleHHe BBOAUTCSA B OpMyJy rayccoBoil
MogeaH A 00JacTH, 3aKAIUEHHOH MEXIY TUMH JBYMS MOBEPXHOCTAMMU.
KonileHTpaiua no rayccoBod Momead ¢ yU&TOM 37aHUM  3aMUChIBAETCA
B CJAEOVIONIEM BUE!

nlw,y, 2) = _Q exp (_ (v — Y )2> .

2mucyo; 2(7;/

2 4 2
X Oxp — Mz—};{) _|_ Oxp — M ) (6)
20 , 207

z

3

S
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Ha ochnoBe sTol maremaTHueCKOH MOAeJH TOCTPOEH MPOrPaMMHBIE KOM-
nsexc. [IpoBeseHbl BblYMCAUTEAbHLIE 3KCIEPHMEHTDL, NO3BOJAMBILHE CJe-
JlaTb CPaBHUTEMbHLIA aHaAM3 KOJAMYECTBEHHbLIX XapaKTepUCTHK TPOIeCCoB
pacnpocTpaHeHHs 3arpsasHKTe/ed 0 pa3JHyYHbIM MOAesAM U, B HaCTHOCTH,
C TIOMOIIIbIO BHOBDb CO3/laBaeMOH TPaHCLHOPTHO-AU(DPY31MOHHON MOAeaH.
PacuéTpl, cornacHo NOCTPOEHHON MOJeJH, NPOBOAHINCH IS TPEX CJay-
4aep. 3HaUEHWs MapaMeTpoB M (PH3HUeCKHX BeJUUMH, HCIOJAb3yeMble MpH
pacuére, NPUBOAATCH HilXKe:
1) noacrunamas [OBEPXHOCTL 3a NpefesamMd  ypOaHU3MPOBAHHOH
MECTHOCTH — IMafKas;
KJacc ycTohumBocTd armocdepnl — D;
KOOPAMHATB OCHOBaHUS MCTOUHMKA (&g, o) = (15, 500);
s(pdexTrBHAA BbicOTa UCTOUHMKa — 12 M;
pacuéTt KOHIIEHTpallMy BLIMOJHEH Ha BbicoTe 2 M;
CKopocTh BeTpa Ha addexTrBHON BhicoTe — 4,1 Mm/c;
MOIIHOCTb TOYeYHOro vuctoyHuka — 100 r/c;
BepTHKa/NbHAS [HCHepCHs

0. = 0,06(x — 20)(1+0,0015(z — a))~ "2

GO~ O Ul W N
RSN EAENEENGIPEE et

9) ropuszoHTaNbHAS AUCHEPCHS
o, = 0,08(x — x)(1 40,0001 (2 — @))%

YpbaH13HPOBaHHAS MECTHOCTh B 000HX Cayuasx BK/KYA/a 1Ba 302HUS:

1. Boicora smanuii (nmomanbio 60 x 40 1\»12) cocrasasier 70 M; koopau-
Hathl 1eHTpoB 3ganui (690, 540) u (720, 470). Pesyabrathi pacuéros
NpUBeAeHHl Ha puc. 2a, 6, s.

2. Boicota spanuit (naomagbio 200 x 60 m?) coctaaser 70 M; Koop-
JOVHATH 1eHTpoB 3paHuil (750, 560) u (750, 450). PesyabraTtol pacuétoB
npuBeaeHbl Ha puc. 3a, 6.

Ceuenuto x = 675 B 1-M cJayuae COOTBETCTBYeT 00JaCTh HEMOCpes-
CTBEHHO nepen 3panHveM (IO HampaBJeHWIO BeTpa), KOOPAMHATHI IeHTpa
gotoporo (720, 470). Ceuwennio x = 735 B 1-M cayuae COOTBETCTBYET
00/1aCTh HEMOCPEACTBEHHO TMOc/e 34aHUs (N0 HanpaBJeHUIO BeTpa), Koop-
JUHaTe HeHTpa kotoporo (690, 540). Ceuenuto & = 750 Bo 2-M cayuae
COOTBETCTBYeT 00sacThb, copepkaimas oba 3maHus. [lpogoJbHbie cedeHus
BO BCeX C/yy4asix OepyTcs TOYHO HocepeluHe MeKIY ABYMS 3AaHHSMU.

OpHaKo BBIYHCAMTENbHBIE IKCTEPUMEHTH MOKasadd, YTO TNpUMeHeHHUe
NOCTPOEHHOH MOAEJH I/ OlEHKHM KOHIEHTpAalld{d 3arps3HeHHi B pavoHe
3aCTPOUKY NPUBOAWT K 3aBLILIEHHLIM PE3YJ/LTAaTaM.

[Tepepacnpenenenne KOHIEHTPAINMY JHIIb HA OCHOBE 33aKOHA COXpaHe-
HHS MacChl JA€T 3aBblLIEHHbIE 3HAUEHMS KOHIIEHTPAIHUU B YJAUYHBIX KaHbO-
Hax. [Ipx 3ToM HabaOmAIOTCA CKAuKU 3HAYEHHH KOHIEHTpallMd B paloHe
3aCTPOHKU. D10 OOBACHAETCA TEM, YTO, B OTJIMYHME OT TPAHCTIIOPTHO-AUDPY-
3MOHHOH, JaHHasa MOJAEJb HE YUUTLIBAET NepepacrnpeneseHis NOTOKOB BeTpa
B 3aBUCUMOCTH OT KOH(UTYDallMH 3aCTPOUKH.
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Y, M

500 = -

=)
=
S
S

X
2

n, MI/M> n, Mr/M3

0.1 6 0,008
0,006
0,004
{K\ 0,002
| | | | |

0,008
0,006
200 400 600 800 y,m zoo 400 600 800 Y, M

0,004
0,002

<

Puc. 2. PacnpoctpaHeHue 3arps3HeHUE OT HENpEpPbIBHO [eHCTBYIOUIEro TOYEYHOTO

HCTOUHHMKA Ha BhicoTe 2 MerTpa. OGTeKaHHe 31aHHi miomansio 200 x 60 M° ().

ToHaMu 4épHOTrO 11BeTa MepelaéTcs BeJMUYMHA KOHUEHTpaluHu. KoHIeHTpauud npu-

MeceH B TOTMepeyHOM ceueHHH wueiida mpu: x = 675 M, z =2 M (6); x = 735 M,
z=2M (8)

n, Mr/m?
¥, M -
0,015

0,01

Wl
0,005
-l= [ u/\ )

0 750 x,wm 0 200 400 600 y,wm

Puc. 3. Monmean Taycca nas msyx aomos naomanbio 200 x 60 m% Pacnipocrpane-

HHE 3aTrPA3HEHHH OT HEempepelBHO AEHCTBYIOLLETO TOYEYHOrO0 HCTOYHHMKA Ha BBICO-

te 2 Merpa (a). KoHueHTpauuu npumeceil B IONEpPeHUHOM CeueHHM lujefida mpu
x=750M, z=2wm (6)

2.2. TpancnopTHO-IH(PY3HOHHASA MOIEb.

2.2.1. Obuwee onucanue. [locTpoeHHass MaTeMaTH4eCKast TPAHCIIOPT-
HO-11((Py3HOHHAS MOLEJb PACIPOCTPAHEHHS IIPHMecel Ha OCHOBE CHCTeMbI
VpaBHeHMH Napabo/H4ecKoro THNA TaKiKe BBHIPAXKaeT 3aKOH COXPaHeHHS
BellecTBa. llepeHoc, H3MeHeHHe TIpafiMeHTa KOHLEHTPAUMH, HCTOYHHKH
¥ CTOKH 33 C46T (PU3UKO-XHMHYECKHX I[IPOLECCOB B TAKOH MOIEJH OINHCHI-
BalOTCs Kax

% + divew — div (K gradc) + rc = Q, @
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rie ¢ — KOHleHTpauua cybcraHiuy, K — HEKOTOpPHIH KOTHWTHBHBIH KO-
apunent TypOyseHTHOH nuddysud, w — Togde CKOpOCTed aBeKIH,
() — mose 3MHCCUU, T — KO3PPUIHEHT, XaPaKTEPUIYIONIHH HHTEHCUBHOCTD
MUCTOUHHKOB 1 CTOKOB.

Mogenb mporieccoB pacrnpocTpaHeHUs 3arpssHUTeseHd s MHOTOCJOH-
HOH pacyéTHOH 00JACTH CA0KHOH KOH(UIypaldu MOXKeT OblThb BblpaKeHa
CHCTEMOH ypaBHEeHUH, BKJWUYAWIIEH MOJEJbL BETPOBOrO MO0JAS B YCJOBH-
AX TOPOJACKOH 3aCTPOHKYA ¥ Hal MECTHOCTLIO, MMeolel caaboxX0oaMHUCTLIH
JaspmadT:

% + divew — div (K grad ¢) — % KZ% +re=Q, z>ht (x,y)
c=0, z< hy (x,y),
(©))
rge ¢ — KOHIeHTpainusi npumecH, [ — xosdduimeHT ropH3oHTaAbHOH
TypOysneHTHOH auddysud atmocdepHoro Bosayxa, I{. — koapduumeHT
BEpTHKAAbHOH TypOyaeHTHOH auddy3nn, W — CKopocTh Betpa, () — moJje
IMHUCCUU, 7 — KOIPDUIIHEHT, XapaKTepHU3YIOUIUH HHTeHCHBHOCTL pacnajia
Benectsa, iy (x, y) — KycouHo-HenpepbiBHast GYHKIUS, KOTOPAS ONUCHIBAET
peaved mectHoctd. [lpuuém, hy(x,y) = hy, ecau Touka (z,y,0) npuHan-
JIEXKHT OCHOBAHHIO BO3BbILIEHHUS BbICOTOH hy, 1 Fiy(x,y) =0, ecau B Touke
BO3BLIILIEHUA HeT.

Ha ocHoBe 3Toll MaTtemaTHuecKol Mopeaud pa3paboTaH NporpaMmHbIH
komnexe «TIMES» (Tpancnoprhasi uHpopMalMoHHas MoIesab /s 9KOJ0-
THY9eCKMX CHCTeM), TIO3BOJAIONIHMN CTPOUTh pElIeHHe CUCTeMBbl ypaBHEHHH
H ero rpaduueckoe otobpaxkeHHe.

B xauectBe UCXOAHBIX [AHHBIX 334a8TCH MOJe CKOPOCTEH BeTpa Hajg
MECTHOCTLIO CJAOKHOrO peabeda 1 KosphuIdeHTh BepTHKAAbHOH d TOpH-
30HTaJbHOU TYpPOYJAEHTHOCTH.

Pacuéthasg obnactb umeeT opmy NIPAMOYrodbHUKA C XapaKTEePHLIMU
pasMepaMid B HECKOJBKO IeCATKOB KMJAOMETpPOB. XapaKkTepHas BbicOTa CJ04
riepeMellBaHusA, B Npegenax KOTOPOro MPOUCXONHT MHTEHCHBHBIH MepeHoc
npumecel B armocdepe, coctasaser 250-2000 m.

YuuTbIBaeTCA BJMSAHUE CAenyIONMUX (hakTOPOB Ha TMPOIeCcChl pacrpo-
CTpaHeH!s: noJje BeTpa, TypOy/NeHTHOe ABUKEeHHe Mace BO3Lyxa, CyXoe Io-
rjoleHye M BaXKHOe oca)KieHue ¥ XMMUuecKas TpaHcdopmaliis BelecTs,
COCTAB/A0IINX BHIOpocH (Hanpumep, okucaeHde SOy o SOF). Mogeab
pacCUYMThIBaET PacnpoCTpaHeHHe 3arpssHHdTeed 0T HeCKOJbKHX HCTOYHH-
KOB, 4TO €€ BLIFOAHO OTAMYaeT OT IPYIHX paHee pasBUTLIX MOLeseH.
[To BepTUKaau Bes TpéxMepHas o06aacTb pa3duBaeTcs HA CJAOU MepeMeHHOH
BblcoTbl. CKOPOCTL BeTpa, BbCOTA BEPXHEH TPaHHIlbl CJ05 epeMelliHBaHKs,
MHTEHCHBHOCTb OCaXJEHHS, KJacce aTMoc(epHOH CTaduabHOCTH, Temre-
pPaTypHLIH IPagHeHT W ApyrHe (pU3MuYecKHe BeJHYHHbl ONpefe/sioTcs Mo
METEOPOJOrHUecKuM nprudopam.

Oas npuBenéHHOro npumepa, rae B CHCTeMe MPOUCXOAHT OKUC/JeHHe
SOy, 3annch B pacIIMpeHHOM BHAE ¢ HOMEpPAMH CJIOEB BMECTO MepeMeH-
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HOM %:
0}1«5:1,1 + div hll'Cl'iWi — div (]Xvihi grad C]vli) —

— DQ’Z + (Udz + ]{wzh/z')(‘gj — ]f[h/z'Cl,i = /3}1,1'(»72', (9)
% + div hyey wy — div (KGR, grad ¢ ;) —

— Dy, + (va, + kyhi)eos — kehicr s = 8h:Q;. (10)

B obsact Q x (0,1), Q= L, x Ly,

- Clat+i — Cig i—1
Vi0,5(hy + I 1) =L
- - Clatl —Cla g , Cly — Cla—1 i ‘
D; = ]&‘/170,5(hz+h“1) ]&\17'70,5(’%+hq,—|)' i1=1,...,nz—1,
_I{ Clep — Cia—1 P
Vi 0,500 + he 1)’ L=
(11)
I( Coapl — €2, 7 _ 1
Vi0,5(hy + 1) b
L J Ky, Betr TG0 e @0 T @l s e
D V0,500, + ) 0,50k, + heor)’ e ET S
K Co — 241 i = ns
Vi1 0.5(h, + by 1) LA

(12)
roe ¢ = 1,...,nz — HOMep cJod, Cj,, Co; — KOHIIEHTpPAIHsA, COOTBET-
cTBeHHO, SO 1 SO, K; — K03 (UIIMEHT rOpH30OHTAAbHON TypOyIeHTHOH
adpdysun, Ky, — xoapdunuent typOyaeHTHOH Auddy3HU, W; — CKO-
pocTh BeTpa, () — MOJe IMUCCUM, Ug,,Ud, — CKOPOCTb CYXOT0 OCaXEHHSI,
cooTseTcTBeHHO, SOy u SO, k. ky, — CKOPOCTb BJAXKHOTO OCAXKAEHHS,
cooTBeTcTBEeHHO, SOy M SO, ky — CKOPOCTb XUMHUECKOH TpaHCchopMarny
SOy 5 SOy, 3 — pons SOF B npumecu, h; — TodammuHa cos, Ly,
L, — nuneiineie pasmepnl obnactu 2, Dy,, Dy ; — UjeHsl, ONUCBIBAIOIIHE
BePTUKAALHYIO TYpOyJaeHTHYIO 1u(dysuto.

3Hauenus koapduIeHTa TOPU3OHTAILHOW TypOyaeHTHOH Anddy3uu
BBIYUCAAIOTCA TIO QopMyae

K =0} -max (0,5, |w|) - h, (13)

[Ae 0¢ — YroJ TOPU30HTANbHON (DIYKTyallud HalpaB/eHUs BeTpa B pajHa-
Hax, onpenenseMblil 3 Tabauibl, W — CKOpocTh BeTpa B M/c, H — BbIcOTA
/1051 iepeMELTUBAHUSA B M.

Kuaace armocdepHoil ¢TabUabHOCTH 8 3a7aéTCsl HA CTAHIUSX.
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Tatanua 1. Yron rOpU30HTaABHON (PJAYKTYAIHH HaMpaBJeHHS BeTpa
B 3aBMCUMOCTH OT Kaacca aTMoc(hepHoil cTabUIbHOCTH

Knace armocgepHoit A B C D E F G
CTabUABHOCTH, &
ce, ° 25 20 15 10 5 2,5 1.7

Suauenus koaddunuenta BepTKasLHOU TYpOYJEHTHOCTY Ha HEKOTOPOH
BBICOTE 2 BLIYMC/SIOTCS [0 CJACAYIONIHM IMIHPHUUECKUM POpMyaam:

ZK.(h), z<h
K.(z)=¢" (14)
K, (h), z = h,

rae h — BBICOTA LGPU3EMHOTO CJ04]

Tataunna 2. KoaGGuiHeHT BepTHKaNbHOH TypOYyNeHTHOR aHGGY3HH
B 3aBMCHMMOCTH OT KAacca ATMOCHEPHOH cTabHABHOCTH

Knace atmocdepHont A B C D E F G
cTabUuAbHOCTH
K., m¥/c 160 100 70 15 5 1,5 | 013

Ta6auua 3. BelcotTa NpHU3eMHOTO CJ051 B 32aBUCHMOCTH OT KJacca aTMochepHoH
¢cTabHABbHOCTH

Knacc atmocgpepHoii cTaBHiIbHOCTH A-C D E-G

h, m 100 150 250

BricoTa BepxHell rpaHuIbl cjos nepemelldBaHusa H u3meHseTcs B npo-
CTPAHCTBE Y BPEMEHH.

HH('/I/'! Y, f) = (’n("l", U)tz + bn(m» U)f + Cn(”ﬂ y)> th ST <tnyr, (15)

rae
ay(x,y) =0t =0,
b (2 y) = Fola.y) — Fiey).
t2
e y) = Fi(ay),
) x — F (2, 2,1 (x,y)t, n—1(.1
(o) = P20~ Falr) | 200+ bas(r),
(tn-H - tn) t”‘H tn
bo(a,y) = 2an—1 (2, y)tn + o1 (0, y) — 2an (@, y)ty,
enla,y) = Fp(a, y) — an(2, y)z‘fl — by (2, y)tn,
rae

A‘\"Ys t A
2

Fulwy) = et 2 g gy
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T 1

n =
Liwly

o,y 1) da dy,
J'OJHI(J Y.ty da dy

7 Nt kna

H(x,y.t,)=H+ ; T

kn; — neuspectHble Kosdduiientsl, Ny, — udcao craniui, r;(z,y) —

paccTosiHue OT TOUKH (X,y) 10 i-ii meTeoctanuuu, H,(x, y,t) — dQyHkius,

3HAYEHHE KOTOpOU B Touke (x, %) B MOMEHT BpeMeHH ! paBHO 3HaueHHio H

B 9TOT MOMEHT Ha OJuXKailield CcTaHIUW, € — MaJjbli MOCTOSHHBIN mapa-
MeTp.

YToBbl BHIYMCANTL Ky;, TPEAbIAYIIEE YCJAOBHE 3alUCLIBAETCS B TOY-

Kax pachoJioKeHsl MeTeocTaHNHi. JAs KaXaoH CTaHIHMU ¢ KOOpAYHATa-

My (25, 45)

N k
H{x;, y;ty) =H+ — " j=1,....Ng. 16
< 7 J] n) ; 1_{_5,,%(;1,%%) J st ( )
ﬂpH‘{éM H(.’Ifj,yj,tn) — 3IKCIOEPUMEHTAJbHO H3MEPEHHOE Ha j-I'/JI CTAHIIMHU

3HaueHue BoicOTHl. [loamyuaercsa cucrema N JMHEHHBLIX ypaBHEHHH OTHO-
CUTeJBHO ki, KOTOpas peliaercs MeToioM laycca.

PaspaGorana BTopasi cxema pacuéta BepxXHero cJosi nepemellyBaHHMsl.
Bbicota c/104 nepeMellHBaHMA aNPOKCHMHMPYeTC B BMAE CYINEPIO3HIIHH
KOJI0KO0I000Pa3HbIX (YHKIMH, YTO TO3BOJfAET MONYYHTb OrpaHUYEHHbIH
npodpuab 3HA9eHHH.

[llepoxoBaTocTb 2y, KoTopasg BXOZUT B K03(h(HUIMEHT BepTHKaJbHOH
TypOyJeHTHOCTH, MOXXHO OlIEHUBATh MO HMKENPUBEeLEHHOM Tabaulle WK U3
COOTHOLIIEHUd, N0 KOTOPOMY OHa cocTabjiset 1/7-1/10 cpeanell BEICOTHI
HEePOBHOCTeH Ha MOACTHJaoNeH NOBEPXHOCTH.

Ta6awnna 4. UlepoxoBaTocTh AJS PA3AHYHBIX BHAOB MOBEPXHOCTH

Bup noeepxHocTH 20. CM Zp. CM
Cher 0,005-0,1 0.05
OronéHHas nousa 0,1-1 0,5
Tpasa soicoto#t 2-30 cu 0,3-3 1
CenbCKOXO3HCTBEHHbIE KYJ/bTYPbI 1-10 5
Jlec 50-200 100

2.2.2. Hcmounuku. JlanHas mogedb npearnoJaraer Hajuuue Kak mjo-
AAHLIX (PACTONOMKEHHBLIX HA HEKOTOPOM Y4acTKe 3€MHOH MOBEPXHOCTH),
TaK 4 TOUeUHHX (3aBOACKUX TPyS) HCTOUHHKOB. [la0MIagHBlE UCTOUHUKH
XapaKTepU3yloTCsl MHTEHCUBHOCTBIO sMUCCHM F,, naMepsieMoil B r/(M%/c)
U UMCJAEHHO PABHOHM Macce 3arpsA3HUTENs, BblIeasgeMOH ¢ eqUHHUIbI M0 aAH
B €IMHHUILY BpemeHY. ToYedHBId HCTOYHMK XApAKTEPH3YETCsT HHTEHCHBHO-
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cThio 3mHccHH F,., usMepsemoil B r/(M°/c) M uHCJEHHO paBHOH Macce
3arpsI3HUTENs, BEIACAseMOU B eAluHULlY 00BEMA B eHHUILY BpeMeHH TpyOoU
BBICOTOH h, W auaMeTpoM d.. BricoTa W guameTtp TpyOH, a TaKKe CKOPOCTh
BELJIETA U, WM TeMmIepaTypa t. rasos, BJAHAIT HAa 3PQPEKTHBHYIO BBICOTY
nogbéMa uaeida.
2.2.3. Yuém mouednvix ucmouHuKkos. YuéT KaxKJ0ro TOUEHHOLO MC-
TOYHHKA NPOHCXOAHT CAeAYIOUIUM 00pa3oM:
1) Borumucasiercss s(p(MeKTHBHAS CKOPOCTDb BBLIETA: gy = 0,5h%% m/c;
2) BEIYHCASAETCS TENJOBAsA IMUCCHH;
3) BBIUMCASAIOTCA WHAUKATOPHL:
knot = 1,5v.d. +0,00974 - @ — dopmyna Xoanauaa,
keon = 1,126 - Q%** — opmyna Konkeiisa;

4) BeruucaseTcs s heKTUBHAA BHCOTA MIJedda;
he,  he € vgp,
Hy={ he+knot/|Wll, he>ve u Q<210 (17)
he + keon/ HWHO'T, he >vgr v Q>2- 101,

rie [[wl = vu? +v?;
5) BBIUHCASETCS MPOMENKYTOUHBIA mapameTp b;
6) BblUMCAAETCA PACCTOAHHE 0 TOYKH MaKCHMMAJbHOH KOHIIEHTDPAIIHH:

- 1/b
g, —h hl) M, (18)

I, =C ( 5

rae m, b, ¢ — K03(pPUIHEHTH, 3aBUCALIHE OT CTAOMJIBHOCTH aTMO-
cepst, KOTOPBIE YKa3aHbl B Tabauie 5;

TaGarua 5 3a2BUCHMOCTb HEKOTODBIX MapaMeTpoB OT KJacca arMoc(epHoH

CTaOMNIBHOCTH
CrabuabHOCTD A B C D E F
ITapametpol
M 0,08 0,143 0,196 0,27 0,363 0,44
B 1,284 1,108 0,978 0,822 0,66 0,551
C 0,815 0,771 0,727 0,657 0,553 0,457

7) BBIYUCAAIOTCA 3(PeKTHBHEIE KOOPAUHATE TOYEYHOIO HCTOUHHUKA:

U
Xy = Le + Im, HW‘ ’

(19)

v
Yo =Ye + Tm T

[wl]

TAE X0, Yo, Ye — KOOPAHHATHI COOTBETCTBYIOLIEH 3aBOACKON TPYOLI.
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CyMMapHBIH UCTOUHHK
. — VIO B
Qi = z Qel()(lol,yol)» (20)
j=I
re CyMMHPOBaHUe MPOBOAMUTCS MO BCeM MCTOYHHKAM, 3(D(eKTHUBHbBIE BbICO-
Th W1eH(OB KOTOPBIX HAXOASITCSL B 4-M CJ0€, § — UHAEKC CYMMHpPOBAaHHUS,

n," — YHCI0 TAKHX HMCTOYHHKOB, QJ — 3HaueHWe (). [Js1 HCTOYHHKA
C HOMEDOM j AAf -0 ¢0f, & . Y] — 3ppeKTHBHBIE KOOPAHHATE! TOrO
HCTOYHHKA.

[lpoBeneHnsl Hccnef0BaHHS MCTOYHHMKOB W CTOKOB 3arpsi3HSIIONIMX Be-
MeCTB 33 CUET (PU3HMKO-XHMHUeCKHX mpespaiieHuil. [Iposenén o630p aute-
patypHbix gavsbix [18].

YnpassaeHue KadecTBOM BO3AyXa MNpeAnoJaraeT HajJH4dHe CTAHAAPTOB
KadecTBa BO3AyXa. DBpeqHbLIMH BeillecTBAMH SBJSIOTCS MblIb, CEPHHUCTDLIH
AHTHAPHI, OKHCH YIJIEepPoaa, ABYOKHMCH a30Ta, caKa (KomMoThk), CEPOBOIOPOA
u 7.1. B npennaraemoil cucreme BO3MOXKHO OCYIIECTBJeHHe MOHHTOPHHTA
32 KOHUIEHTPAIIHAMH KaXKJ0r0 BelllecTBa B OTAeAbHOCTH. C NoMoibio 0/10Ka
(PH3MKO-XMMHUECKUX MPEBPAIIEHUH HCXOAHAsl KOHIIEHTPAIIMS MOXKeT OblTb
YTOYHeHa, eCAH BO3MOZKHA AINIPOKCHMAIIMS CJAOKHOH CHCTeMbl (PH3HUKO-
XUMMHYeCKHX NpeBpaileHuid B atmocdepe. KoHueHTpalus KOHTpoaHpyemoi
BPEAHOH NPHUMECH ANNPOKCHMHPYETCS peaklldedl MepBoro nopsigka ¢ 06o6-
INIEHHOW KOHCTAHTOW CKOPOCTH AJs 4YacTUIl BelllecTBa B rasosoil dase,
MHOTO()a3HOM COCTOSIHMY HJH B KalleJlbHO-KUIKOCTHOH (pase. Torga MOxKHO
Y4ecTb NPOUECcCH XMMHUECKHX INpeBpaileHHUH, CyXOro MOIVIONIeHHSs, CelU-
MEHTAUHUK H BJAXKHOIO OCAXKACHUSI.

Has  nporpammuoro kommaekca «TIMES-URBAN» cranpapTHeiMH
BCTPOEHHBIMH  OJI0KaMM 74 Yy4YéTa XHMHUECKHX PpeakIMid, CyXoro
NOIJIONIEHHS H BJAXKHOTO OCAXK/JAeHHS PaspadoTaHbl CHCTEMEL A/ ONHUCAHUA
NpeBpailleHHH COeJHHEHHH cephbl H a3oTa.

Armocepa B cHy HaNHuUHs B Hel CBOOONHOTO KHCJAOPOAA MPeaCTaBJs-
eT cOBOH CHCcTeMy, 00/1aAaI0HIYI0 OKHC/AUTENbHBIMUH CBOHCTBAMHM. [IpakTHUe-
CKH BCE€ PeaKIIMH COeJMHEHHI cepbl M a30Ta UAYT B CTOPOHY 0Opa3oBaHUs
CyAb(aToB H HUTPATOB, T.¢. BhICIIHX (popM OKHcaeHHs. Haubosee uHTeH-
CHBHO pPeaklHH NPOTEKAlOT cO CBOOOAHBIMM paiuKagamu. BaxHyio poib
B 00pa30BAHHUH PAJUKANOB HMEIOT (POTOXHMHUeCKHe mpoliecchl. Tlostomy
CKOPOCTH DPeaklluil CyHIIeCTBeHHBIM 00pa3oM 3aBHCAT OT BPEMEHH CYTOK,
CEe30Ha, WHPOTH MECTHOCTH M Ha/JAU4YMA 00Ja4uHOrO NOKposa. [lpu Hanuuuu
MOJIEKYJ BOABL H B XKHUAKOH (pase OKHUC/BI OoJiee BEICOKOTO MOPsiAKa OBICTPO
OKHCJSAIOTCS A0 CEPHOH W a30THOH KMCJOTH COOTBETCTBEHHO.

CyiiecTBeHHbIMY flapaMeTpaMy ABJ/SIOTCS KOHCTAHTHl CKOPOCTH peax-
UMK M BpeMs JKH3HH OKHMC/0B. MHOTHe peakiuu ABJ/SIOTCS PaJuKa/dbHBIMH
U IPEKpalllaloTcsl ¢ HACTYMIEHHEM TeMHOTDI.

Berpoenseiil 6410k aas pacuéra IBYOKMCH CEPHI 32 CYET XMMHUECKHX
TpeBpaiieHHH, CYyX0ro MOrJOUIEHUS U BAAaXKHOIO OCAXKAEHHUS YHHThIBAeT PAL
XapaKTepHDLIX MPOIECCOB.
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Tlazo-gasnoe okucaernue NBYOKMCH cepbl MAET B OCHOBHOM MO peakKilu-
M, B KOTOPBIX 0COO0YIO Ba)KHOCTb BO BCEH I1leMOYKe MpeBpailleHHil Hrpa-
IOT 030H ¥ HHTEHCHBHOCTb cojHedHOro ceeta. C HACTyIJIeHHEM TeMHOTHI
NPaKTHYeCKH MTHOBEHHO MpeKpanlaloTcs paguKajgbHBle peakidu. B Hou-
HOe Bpems ras3o-hasHoe OKHcJAeHHe 0OYCJOBJIEHO TOJBKO MOJEKYJIAPHEIMU
peaxiusiMy, KOTOpble CYilleCTBEHHO Me[JjeHHee, YeM pajHKaJjbHble. JleTom
B ceBepHbiX WHpoTax (45°) cymMmapHbii KO3((HIHEHT CpeaHecyTOUHOH
CKOPOCTH Ta30-(hasHbIX peaklHid OKHCNEHHUS 10 CepHOH KHUCJOTHl TPHHSAT
0.015 4™, a cooTsercTByWOIICe Bpemsa KM3HM — 70 u. JlaHHbie OIEHKH
XapakTepHHbl AJd YCJOBMIH 3arpasHuTe/iell Ha/l IPOMBIIIJEHHBIMHY PEruoHa-
MH. B nHeBHoe BpeMsi 3Ta CKOPOCTb HA HeCKOJbKO MOPSAKOB Bblllle, HeM
Houblo. [loaToMy HOUBIO CKODOCTb OKHC/JEHHS MOXHO TOJOXKHTh PaBHOMH
nymio. Obpasyioniyecs No peakinaM OKHCIEHHS OKHC/IBI Cephl TPAKTHYECKH
MIHOBEHHO IIPEBpaillaeTcs B CEPHYIO KHCJOTY.

Muoeogasrsie peakuuy OKUCIeHHs] HA TIOBEPXHOCTH YacTHIL JeTydeld
30/1bl W CaXKH ABJAIOTCA JPYTMM MeXaHH3MOM OKHCJEHHS JBYOKHCH ce-
pel. O6muil ahpext MHOro(asHEIX peakilHi B OKHCAEHHH JIBYOKHCH Cephl
B CYIIECTBEHHOH CTeleHH 3aBHCHT OT KOHIEHTPAlMM YaCTHIL, TJIOULA/H
TIOBEPXHOCTH Ha eAMHHIY 00BEMA, (PM3HKO-XUMHYECKUX CBOHCTB IOBepX-
Hoctu U T. 4. [pu 25 °C u orHocuTenbHod Baaxuoctu 60-70% yacTuilbl
JleTyded 30Jbl TTOKPBITEL CJ0€M BOJbI TOJIIHHOIO MEeHbille MOJEKYJISPHOro,
a npu 90% -HeCKOMbKHMH MOJEKYAAPHBIMU CA0AMH. B ycjaoBUsX Bbico-
KOH BJIAXKHOCTH CKOPOCTh OKHCJEHHS MOXKeT BO3pacTH Ha 1-2 mopsiaka.
Ha nepsom sTame cyiiecTBOBaHHA IBIMOBOFO (paKesaa CKOPOCTb OKHUCJAEHHS
BbICOKAsi, HO [0 Mepe OYMIIEeHHS aTMoc(epsl OT YacTHIl, CHUMKEHHS HX
00BEMHON NNOTHOCTH U HACLIIIEHHS TIOBEPXHOCTH BEPOSITHOCTD POTEKAHUS
razo-(asHbiX peakiui OyJeT yMeHbIIAThCs. B M3MEHSIOUHXCS YCI0BUAX
(haxesa 000ONIEHHBIN KO3(D(UIIHEHT CKOPOCTH Fa30-(pasHbIX peakiuid Oyaet
yMeHblathed B npefenax ot 0.3 go 0.003 u='. Jlas yenosuil peanbHoit
atTMocdepr: Hal KPYIHbBIM ITPOMBIIIJEHHBM DEFMOHOM CpeHeCcyTOuHas CKO-
pocTb aetoM 0,01 u™!, a cooTBeTcTByloNIEe BpemMs KU3HH ABYOKHUCH Cephl
OTHOCHUTENBHO reTeporeHHuix peakunit — 100 u.

TpeTbum MexXaHH3MOM OKHCJEHHS JBYOKHCH Cepbl CJAYXKHT OKHCJeHue
6 oudKo-Kaneavol Qase obaaxkose u mymanos. PeakuMn MOIyT Ho-
CUTb KaTaJUTHYeCKHH XapaxkTep, ApH 3TOM CKOPOCTb Bo3pacTtaeT Ha 1-2
nopsiaka. B KauecTBe KaTaju3aTOPOB MOTYT BbICTYNAaTh HOHBI MapraH-
na M Kejesa, KOHIEHTpPAUHUd KOTOPHIX Haj NPOMbIIJIEHHbIMU paHoHaAMK
3-1077 = 41075 moas/n. OB0GMEHHAA KOHCTAHTA CKOPOCTH TMpeBbilia-
er 1u~l. Oanako cKOpocTb BbiBeIeHMS JABYOKMCH Cepbl M3 aTMocdephl
onpefiessieTcss He TOJAbKO XUMHYECKUMH peakllMSIMH, HO M BepOSTHOCTBIO
NoMajaHus MOJEKY/Bl B KHIKO(A3HYIO cpefy. ITa BePOATHOCTb, B CBOWO
ouepe/lb, 3aBUCHT OT MHOXecTBa (PAKTOPOB: KJIMMATHUECKUX YCJOBHH pe-
THOHA, BPEeMeHHU T'0Ja, BBICOTH BEIOPOCA ABYOKHCH Cepbl Haj MOBEPXHOCTHIO
3eMJH, 3HaueHHs1 pH ofnauHbIX W A0KAEBBIX Kalle/b. ¥ eBponeicKoro pe-
THOHA, I KOTOPOrO XapaKTepHO CTaTHCTHHECKOoe paclpeflesleHHe «CYyXHX»



24 a1 Cozdanue cucmem MOHUMOpUHSQ KAuecmsed 6030yxd

W «MOKpPBIX» TepHOf0B, Koa(duuuent pasen 0,007 u~!, cooTBeTcTByONIEE
Bpemsl KH3HH — 140 u.

Kpome Toro, koHcTanTa 0606111EHHONA CKOPOCTH OKHCAEHUSA B KUAKO(A3-
HBIX PEAKIIUAX, KAK NOKA3a/1H IKCIIePUMEHTA/BHBIE UCCAEeI0BAHUS, 3aBHCHT
OT BPEMEHH [1€PEeHOCA 3arps3HEHHBIX BO3AYLIHBIX Macc.

M3 Takux KOMIIOHEHTOB CKJAAEBaeTCA 0GOOIIEHHAS] CKOPOCTE OKHCJ/e-
HHs [BYOKHCH CEDBI, YCTAHOBJIEHHAA 3KCIEpUMEeHTabHBIM MyTém. Cytle-
CTBEHEH CYTOYHBIH X0 ODOOUIEHHONH CKOPOCTH OKHCJEHUS ABYOKHUCH CEpBI
B pas3fiMuHble CE30HH TOAA. BHe 3aBUCHMOCTH OT C€30HA HOYBIO CKOPOCTb
najgaer 10 Hyas. JIHeBHas CKOPOCTb OKHCJEHUs HA MOPSALOK BBIILIE JIETOM,
4eM 3UMOH.

O630p AUTEPATYPHBIX AAHHBIX NOKA3bIBAET, YTO OLLEHKH CKOPOCTH OKHC-
nenus xone6mores ot 0,005 o 0,15 9~ L [lpunaro cuutaTe cpegHecyTod-
HYI0 CyMMapHYI0 CKOPOCTBb OKHcaeHHs pasHoil 0,027 u~ a cooTsercTsylo-
1ee BpeMs KH3HH OTHOCHTEJNBHO OKHCJAMTENBHBIX NPOLECCOB — 37 Yacos.
JlaHHBIE OUEHKH SIBASIOTCHA CPeAHECYTOUHBIMH U XapaKTePHBl LJsi YCAOBHH
3arpsA3HEHUA HAl NPOMBILIICHHBIMUY PErHOHAMH JETOM.

B nmporpammHOM KOMIJEKCE CYTOUHBIE KOJeOaHHSA 0D0OMIEHHONH CKOPO-
CTH OKMCJ/EHUSA ANNPOKCUMHUPOBAHBI CUHYCOWAANBHOH KPHUBOH C aMILIHTY-
JIOW, paBHOH COOTBETCTBYIOIIEH Ce30HHOH MAaKCHMAABHON 000BIIEHHONH CKO-
pocTH okucaeHus llpy 3TOM B MCXOAHBIX JAHHBIX HEOOXOAHWMO YKa3blBaTh
dasy 6.28/24t.y; = 0,262tcy;.

Ha Besan4YHHY KOHIIEHTpAllMH ABYOKMCH Cepbl, Kpome Ipolecca OKHC-
JIEHUs, BAUAET IIPOlECC CYXOro InoraouieHus. B orandne oT mpoilecca
CeIMMEHTAlUH, MPOTEKAIONIero NpH BHOPOCE KPYMHBIX THAXKEBIX YaCTHIL
(nnamerpom mopaaka 10 mKm), mpollecc CyXoro MOLJIOUIEHHS] NPOTEKaeT
NPH KOHTAKTe MOJIEKYJ rasa ¢ MOACTHJAAIIEH MOBEPXHOCTBIO: MOJEKYJbl
rasa 0KasblBalOTCH 3aXBaYeHHBIMH NIOBEPXHOCTHEIM C/10€M M TAKHM 06pasom
BbIBOLATCS M3 aTmocdeprl. DTOT Mpollecc XapakTepeH Oas ra3o-¢asHeix
U rerepodasHeix peakiui (pasmep wacrui nopagka 0,1 < d < 1,0 Mxwm).
[TockonbKy HpH 3axBaTe MOJEKYJ Ha MOBEPXHOCTH pasfena (a3 MmpoHcxo-
JIUT aacopOIlus H XeMocopOlits, CKOPOCTb BO MHOTOM OyIeT ONpelensiTbCs
KaK (H3HKO-XHMHUYECKUMH CBOHCTBAMM IOIJIOMIAIONIEH [MOBEPXHOCTH, TaK
1 CBOHCTBAMH MOIJIONIAEMEIX [A30B H YACTHIL. XMMHUECKH aKTHBHAS MIPHPO-
J2 OKHCJIOB Cepbl AeJaeT CyXoe MOIJIONIeHHe BaXKHbIM MEXaHU3MOM BbIBele-
HHs coefMHeHHH ceprl. [Ipu MomeaMpOBaHHM NPOlECCOB Ae/aeTcs sl Cy-
1IeCTBEHHBIX HpelnonokeHnit. Mozneau coxkHbl, Hanbosee HANEKHBI CIIO-
€06 OPHEHTUPOBATBCS HA CPEIHEeCTATUCTHYECKHE IKCIePHMEHTANbHBIE AAH-
uele. [lockonbky B cBOGOAHON aTMocdepe HepemellMBaHHe Ta30B U HYACTHIL
TIPOMCXOAHT C COBEPIIEHHO OAHHAKOBOH CKOPOCTBIO, KOTOPAs ONpeaesseTcs,
B OCHOBHOM, CKOPOCTBIO BETpa. MaKpOMaciiTaOHOH HEPOBHOCTbIO MOACTH-
Jalell NOBEPXHOCTH, TEMIIEPATYPHBIM [PAAHEHTOM, HEPABHOMEPHOCTHIO
HarpeBa pasfMMuHbIX Y4acTKOB MOACTHJAIONIEH TOBepXHOCTH. V3MepeHus
TI0KA3BIBAIOT, YTO BJIMSAHHE MMOBEPXHOCTH B YCJOBHAX JIECHOrO MacCHBA
TIPHBOAHT K H3MEHEHHIO csosl TYpOY/JeHTHOrO IepemMelIBaHHs 10 BBICOTHI
250 m mpu ckopocT Berpa npumepHo 10 m/c. CKOpocTh TypOYJIEeHTHOrO



§ 2. Cosdanue npocpamMmuolX KOMNACKCOE, OCHOBAHHBLY 25

nepeMeliMBaHUs MOXET U3MEHSThCA B IIMPOKHUX Tpefesax. B ycaoBusX
HOYHOH MHBEPCHU TYPOYNEHTHLIH MepeHOC MOJHOCTLIO peKpaliaeTes, CKo-
POCTb MafaeT A0 HYJs.

MexaHusmbl MepeHoca uepe3 INPUIIOBEPXHOCTHHIA CJAOH A MOJEKYJ
M Y9acTHlL pe3ko oTnHuYaloTcs APYyT ot Apyra. CylecTByeT TpH THIA CONpO-
TuBJeHHs 3axBaTy. CKOPOCTE MOIJIONIEHUS eIHHHIEH TTOBEPXHOCTH B CJOe
TIOTJIONeH sl TIPOTIOPIIMOHAIbHA KOHIIEHTPAUHH U 00PATHO MPOMOPIHOHAb-
Ha COMPOTUBAEHHI. KOHCTAHTA CKOPOCTH M3MEHEHHUS KOHIEHTPAlMi ra3os
UJH a9P030JbHBIX YaCTHIL B BO3LYLIHOH Macce B Mpollecce MepeHoca Hax
[IOBEPXHOCTBI) 33 CUET CYXOrO IOTJOUIEHHUS, T-TOMMOUIeHHS, 3aBUCHT OT
caos u ckopocTH nornoiieHus. Cjoll TypOyJeHTHOrO NepeMelIuBaHus a7
entpanenott Eponsl ana asyoxucu cepst — 1200 m. dmMnupuueckum
nyTéM YCTAHOBJIEHO, YTO MOMKHO OMUCATb U3MEHEHUs KOHIIEHTPAlIMH ra3os
WM a9PO30JBHBIX 9ACTHIL B BO3LYLWIHOH Macce B Mpollecce MepeHoca Haj
TIOBEPXHOCTHIO 33 CUT CYXOro MOMVIONIEHUA TaK ke, KaK CTOK, B BUIAE AC.

BriMBIBaHUE ABYOKHCH Cephbl U3 aTMOC(ephl O0CafKaMHU TaKkKe COCTOUT
W3 MHOXKECTBA CJAOMKHEHIIWX (PUUKO-XUMHUECKUX peakiihi. CJ0XKHOCTD
U pasHooOpasue MexaHM3MOB BBIMBIBAHHMA CYUIECTBEHHO 3aTPYAHAIOT CO-
3gaHHe JOCTATOYHO TOUHBIX Mozesed. [losTomy Ha ocHoBe 3KcHepuMeH-
TAJIbHBIX JAHHBIX O COCTABE M KOJMYECTBE BEILeCTBA, MOCTYNAMIIErO Ha
NOJACTHAIONLYIO MOBEPXHOCTb C 0CAJKAMM, BbiBEJU MPHOIUKEHHYIO 32BU-
CUMOCTb 0000IIIEHHON CKOPOCTH BuIMbIBAHHS NBYOKHCH cepbl. [ yeaoBui
EBponbl MOXKHO NPHHATb, Y4TO AAf ABYOKHCH cepbl Ty..r = 0,01 u~! Coot-
BETCTBYIOIIlee BpeMs kU3HH - 100 u. DMIUPHUECKHM TYTEM YCTAHOBJEHO,
YTO MOXKHO ONUCATH HM3MEHEHHs KOHIEHTDPAIMH Ta30B HJAH a39p030JbHBIX
YacTHIL B BO3AYIUIHOH Macce B Ipollecce BbIMBIBAHHS TaK JKe, KaK CTOK,
B BHIE Ac.

Takum obpasom. pacuérHas (opMy/aa KOHIEHTPAIMH ABYOKHCH CEpBI
npu yuéTe XHUMHUYECKOTO IpPeBpallleHHsi, CYXOro MOTJIONIeHHs, BJIaXKHOTO
OCaXKJIEHHS, BpeMEHHU CYTOK U ce30Ha pa3paloTaHa, YUHTHIBAA BhILIEH3JIO-
¥KeHHBle co00paXkeHus,

9 _ : i[&a—( +wdive —
at ; T i

— (0,027 + 0,015) sin (0,216t ) + 0.,01jc + @ (21)
roae ¢ — MOMEHT BpeMeHH HabmoneHu#, t,; — BpeMa CYTOK MOMEHTa

HaOMIOIeHUH, Ce30H — HIOJb.

B nporpaMmHOM KOMIJEeKce HMeeTcd OJOK AJA pacyéTa H3MEHeHHs
KOHIIEHTpAIMHI OKHCA0B 430Ta. XapaKTepHOH 0COBGEHHOCTbIO 3TUX peaKiui
IBJASIETCS TO, UTO HEKOTOPBIE M3 HUX HOCAT UMK/JHYECKHH XapakTep H IO
CYIIECTBY He MPUBOAAT K BBHIBEJEHHIO OKHCJOB a30Ta U3 atMocdepsl. B pe-
3yJbTaTe THX IIHKJAMYECKHX IpeBpallleHHH yCTaHABJAMBAeTCs PAaBHOBECHOE
COCTOSHHE MEXKTY 030HOM, OKHMCBIO H JIBYOKHChIO 230Ta BriBeeHHe OKUCJ/IOB
a30Ta U3 atMocdepst ¢ 00pasoBaHHeM a30THOH KHCJAOTB OCYIIECTBAAETCS
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TpeMs Ta30-(pa3HbIMH PEAKIIHAMH, HEKOTOPHIE U3 KOTOPBIX MOTYT MPOTEKATh
JAUWDb B CBETOE BPeM:A CYTOK.

[Tpu cxxuranuu tonausa obpasyercs okuchk azota NO. 3atem NO no-
okucasgercs 10 AByokucu azota NOo. [1pu Buixose u3 apinoBoi Tpyos 90 %
OKMCJIOB a30Ta B BHIOPACBIBAEMBIX [a3aX COCTABJSIOT rasbl OKHCH a307a,
10% — neyokuck azoTa. B 30He mMakcUMyMa KOHIEHTPAIIMH BHIOPOCA OKUCD
a30Ta COCTABJSAET yiKe NPUOAU3UTENBHO 3D % BCeX BEIOPOIIEHHBIX OKHCJ/IOB
asoTa, a AByokHch — 65 %. Tlostomy wxana mepecuéra [NOy| = 1,63 [NOJ.

M3mepeHHs MOKA3bIBAIOT, YTO HOUBIO OTHOIIEHHE 00BEMHBIX KOHIIEHTpA-
HHI OKMCH M ABYOKHCH a30Ta Medbure v coctasasget 0,05. [lpu conneuoii
norosie oHo coctasJsier 0,7.

Ocofy1o BaXKHOCTb AJST BCEX peakiHil OKHCJIOB a30Ta HrpaeT BCs lle-
TI0YKa MpeBPatieHUH 030HA W UHTEHCHBHOCTh COJHEUHOro cBeTa. C HacTyI-
JeHUeM TeMHOTH HPAKTHYECKH MTHOBEHHO MPEKPaillanTcs paauKafbHble
peakuuu. B HouHoe Bpems raszo-¢asHoe OKHCAeHHEe OOYCJAOBAEHO TOABKO
MOJIEKYASPHBIMU PEAKIIUAMH, KOTODPble CYIIECTBEHHO MelJeHHee, YeM pa-
aukanbnele. Jletom B cepepupix wupoTax (45°) cymmapHeii ko puunenTt
CPENHECYTOUHOH CKOPOCTH Ta30-(pa3HbIX peakilMi OKUCJEeHHUs N0 a30THOH
kucaoTs mpuHaT 0,015 u~!, a cooTsetcTsyl0MIee Bpevs KusHH 70 4. Jlan-
HbBIC OUIEHKH XapaKTepHbl A1 YCAOBHH 3arps3HUTE el HAA MPOMbILIIEHHBI-
MH peruoHaMH. B JHeBHOe BpeMsi 3Ta CKOPOCTb HA HECKOJbKO MOPSIKOB
BbIllie, YeM HOUBK, W MO3TOMY HOYbK CKOPOCTb OKHCJACHHUS MOMKHO I040-
JKHTb PABHOW HYJIIO.

C yuéToM CyXOro M BJAXKHOTO OCAXJEHUS M BpeMEeHH CYTOK AJs
HI0/1a paspadoTaHa pacuéTHas Gopmysa U3MEHEHHS KOHIEHTPAIMH OKHUC/IOB
a3oTa.

de O .- Oc(xz,, t) .
= — K,—— live
ot g}) dx, b Bz, Twdlve

+Q = [(0,12+ 0,025 + 0,01) sin (0.216t,,) + 0.01]c  (22)

roe t — MOMEHT BpeMeHW HabJofeHHH, t,, — BpeMsa CYTOK MOMEHTa Ha-
61016 HHH.

B Hacrosiniee Bpems MoOfesb INpennofaraeT XUMHYecKYIo TpaHchop-
MatHio J100bIX BEIECTB, HO OTAEAbHBIM OJI0KOM B KadecTse MpUMepa
paspaforana cxema okueaeHus SOy — SO, a Takke cyxoe MOMJOIEHHe
U BjaxHOe ocaxkaeHne. OQHAKO MOLYy/bHASA aDXHUTEKTYpa MaKeTa MO3BOJS-
€T Onucarth JIO00H CJAOXKHBIH NpOlecC NYyTEM BBEAEHHUS] AOMNOJAHHUTENbHbBIX
4JIeHOB W yPaBHEHHH.

2.3. Moneau Berpa. PaspaGoTka maremMaTHUeCcKUX MopgeJell BeTpo-
BEIX TIOJIeH KaK 4acTu obiied TpaHcnopTHO-AU(p(PY3HOHHOH MaTematHye-
CKOH Moaend HeoOXoAMMa AJs NMPOrHO3a PaCNpOCTPaHeHHs 3arpsA3HeHHi
B Maciutabax NMpPOM3BOJLHOIO perdoHa Han ¢aabo XOJAMHCTOH MeCTHOCThIO
W B YCJOBHAX MPOMBILINIEHHONH 3aCTPOHKM M MPH APYTMX KPYTHIX NpensT-
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CTBUAX (HANIpUMED, COCTOSIIMX H3 FOPHBIX MAaCCHBOB C JJIMHHBIMH [PSMU
XpeOToB).

HcxonupiMK TpeanoceilKaMu Aas MOAeJHPOBAHUS siBaseTcs usuue-
CKast MOZesb aTMoc(epsl, KOTopas paccMaTpuBaeT atmocdepy Kak IMo-
ABHXKHYIO CPely, B KOTOPOH MPOUCXOAAT pasHooOpasHbie 1o Mmacuradam,
HATIPABACHHIO H CKOPOCTH ABHKeHUA. OOBIYHO 3TH ABUIKEHHS UMEIOT Typ-
GyneHTHBIH XapakTep H XapaKTePH3YIOTCs HEMOCTOSIHCTBOM I0JS CKOPO-
ctedl. Bcé 9To0 NPHBOAMT K CHJABHOMY IepeMelIHMBAHHIO H B3aUMOACHCTBHIO
MEXIY PAa3JHYHBIMH uacTsiMu cpefpl. [lepememnsaHue NpHBOOUT K mepe-
HOCY JMOOBX (PH3HUECKHX CYDCTaHIIMH, TAKHX KAaK KOJHYECTBO IBHUKEHHS,
TEIIOCOAEPIKAHHE, TIPHMecH H T.1. MaremaTHueckoe oNHCaHHe mpollecca
TypOYJCHTHOIO NePEeMELIHBAHUSA U [ePEeHOCA IpUMeCH B AAHHOH padoTte
CTPOHTCA HA Mopbope COOTBETCTBYIOIIUX KOIPPUIIHEHTOB TyPOYACHTHOCTH
U [OTOKOB, OTHOAIONIHX H OOTEeKAOUIMX MPeNnsATCTBUs. DblpaxeHus aJs
TypOyJeHTHOrO NOTOKA 10 JI0OBIM HANpaBAeHUAM aHAJOTHUYHBI, HO PasJH-
gaored Kod(pouineHTamMu. KoaQpuiunuedTs TypOyAIeHTHOCTH He OTpPaXkKaioT
CBOHCTB MNepeHOCHMOH CyOCTaHIHMH, MOITOMY TYypOy/JeHTHbIe NMOTOKH pPas-
JHYHBIX (PH3HYECKUX BEJAMYHH MOIYT Bbipa’KaTbCsl udepe3 OIHU H Te XKe
K03 (PUIIHEHTHI.

B nporpaMmMHOM KOMIJIEKCE H3MEHeHHe BeTpa C BBICOTOH MOXKeT ObITh
OTHCAHO ABYMA MoJensMH. Bo-mepBbIX, Kak cTereHHas 3aBUCHMOCTb Bek-
TOpa CKOPOCTH BeTpa OT BBICOTH, H, BO-BTOPHIX, CUCTEMOH ypaBHEHHI
DKMaHa, OofmuchiBaollel BepTHKAAbHbBIH NPoQHIb BeTpa.

[eoctpoduuecknii BeTep. HAM IDAIMEHTHHIN BeTep, onpefeasercs Kak
BeTep MPH MNPAMOJHHEHHLIX H300apax. HANpaB/AeHHBIH NEPIeHIUKYJASIPHO
rpafiuHedTy nasieHusi. IlakeT npenocras/isieT BO3MOXKHOCTE YuéTa Kak reo-
cTpopuyeckoro Betpa, Tak H apPerTa H3MEeHEeHUs BePTHKAALHOTO Mpodus
BETPA C BEICOTOH, ONMHCBIBAEMOTO IMIUPHUYECKON CTeMeHHOH (PyHKIHeH.

Baxnoe MecTo B CO30aHHH MOAeJell BeTpa 3aHumaeT mpodaema mare-
MaTHYeCKOTO ONHCaHUsl 0e30TPBIBHOIO TEYeHHsl BO3LYLUIHBIX MOTOKOB Hal
MECTHOCTBIO, HMeloNIel CAOKHBIN peaved. ONHcaHHe TeyeHUs] HAA MECTHO-
CTbIO, UMeloIIeH ¢nabo XOJAMHCTBIH pesbed, CYUIeCTBEHHO OTJAHYAeTCS] OT
OnucaHus oOTeKaHUsl KPYTbiX NPensiTCTBUU. DblAM MocTpoeHb! HECKONBKO
mogneJeil. Bee onn 6asupyloTcsl Ha pacuyéTe yrja I0BOPOTa BEKTOPA CKOPO-
CTH BETPA W M3MEHEHHH ero MOAYJs Npy oO0TeKaHHH saaHamadTa (MoN0rHx
XOJIMOB MM JIOMOB B YCJAOBHAX FOPOLCKOH 3aCTPOHKH).

Has1 mopean, onucblBaloleld noJje seTpa MeKAY KPYTBIMH NPENsiTCTBH-
SIMM M, B YACTHOCTH, MEXKAY JAOMaMH T[OPOACKOH 3acTPOMKH, HauboJee
CJI0KHBIM AIBAsIeTCA 3afaHue GONbLIKX TPAIUEHTOB BLICOTH pedbeda. 3aech
BO3HUKAET HEOOXOAUMOCTb 3afaHUA I'DAHHYHBIX YCJOBHH: BHYTPH NOMOB
0Jie PaBHO HYJIO, HA (DPOHTANBHOHN CTEHE CKOPOCTb PABHA HYJIO, HA CTEHE,
NepHeHHKYAApHOH (PPOHTY, BEKTOP CKOPOCTH HalpaBjeH MapasesbHo
creHe, C MOMONIBIO IPAHUYHBIX YCAOBUH POM3BOAMTCS PA3pbIB MOTOKOB.

Ilpu 3TOM yuMTHIBaeTCA yroJ I0BOPOTa BEKTOPa CKOPOCTH BETpa W M3-
MeHeHHe MOAYJAs BEKTOpa CKOPOCTH MpH 0e31HUBEepreHTHOM O0TeKaHUU
BO3AYIIHBIMH MacCaMH JOMOB HJM KPYTbIX MPeNATCTBHH, NPOHU3BOAUTCS
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KOPPeKTHPOBKA Ha4yasbHOTO MPUOAMXKEHHS JIJIT BETPOBOTO MOJA B KaxKJA0H
TOYKE TIPOCTPAHCTBA MeXAY JOMaMM MYyTéM MHUHHMH3AUHH [HBEPreHUHH
W CrJIaXKHUBaHUs.

[Tose BeTpa pacCuMTLIBACTCS MO CAEIYIONIEMY AJdrOPUTMY!

1) 3anaérca HavanbHOe MPUOIUKEHHE Ha BHICOTE aHeMOMeTpa fi,;

2) pacCUUTHIBAETCS BEPTHKAJBbHBIH MPOQUIb;

3) obpamiaetcs B Hyab BequumHa div A = divwh, w = (u,v), rie b —

TOJIIIHHA TOPU30HTAJABHOTO CJ0S B IAHHOH TOUYKeE;
4) npoHU3BOIUTCS UTEPAIIMOHHOE CAKHUBAHUE IMOJS BETPa.

Tatnuua 6. [Tokazarens SKCTIOHEHTH B 3aBUCUMOCTH OT KJacca aTMochepHoH
CTabUNBHOCTH

Knacc atmocgepHon A B C D E F G
CTaBHIBHOCTH
m 0,08 | 0,165 | 0,215 | 0,31 | 0,405 | 043 | 0,44

3atem MOBTOPSETCS MHHUMH3AIMS IUBEPreHUUH H BBINOJHSACTCS MOM-
CTAHOBKA BEJMYMHBI CKOPOCTH BeTpa B TPAHCIOPTHYIO MOJEJb.

Paspatorana cxemMa MHHHMM3AIMH IMBEPreHIMU noas BeTpa. Onucanue
6asupyeTcs Ha KOPPEKTHPOBKE HAYaJBHOIO NPUOJHXKEHHS /s BETPOBOTO
10151 B KaXKAOH TOUKe MPOCTPAHCTBA MEKIY AOMAMH MyTEM MHHUMH3AILHH
JIUBEPreHHHY U CraaxkuBaHud. JlusepreHuus oOpailaeTcs B Hy/Ab NyTéM
[IPOEIHPOBAHUS 33[JaHHOTO BETPOBOrO 105 HA [POCTPAHCTBO CETOYHBIX
BeKTOpPOB. Ha mepBom sTale Mope/AMpPOBAHHA 334a8TCA HAYasbHOE APUOJIH-
JKEeHHe paclpefie/eHUs BEKTOPOB CKOPOCTEH W MUHUMHU3UPYETCS HHBEpreH-
111 TOPH30HTAJIBLHEIX KOMIIOHEHT BEKTOPOB CKOPOCTell (yC/a0BHE HepasphiB-
nocty divw = 0).

[Tyctb 3amano HauadbHOe NpPHOMKEHHE B NPAMOYTOAbHOH obJaacTu
Q =L, x L, 119 1ByMEPHOTO BEKTOPHOTO NMOJAS:

el

wo(z,y) = (u'(z.y). v (2. y)). (23)
Ha pa3HOCTHOl;I CeTKe Ha4daJslbHO¢ HpI/I6JH/I}KeHI/Ie HMeeT BUI:
o __ (,0 040
wij = (U5 5410 Uig10.5)s (24)
rpet=1,....N, j=1,.., No.
[TocTpouM Ha pasHOCTHOU ceTKe ABYMEpHOe BeKTOpHOe moJje (puc. 4):
Wij = (Wijy1/2.Vip1/25) (25)

rae ¢ = 1,.... Ny, j = 1..... Ny, obnanatoiiee caeAyOIIMMU CBOHCTBAMHU:
pasHOCTHasi AUBEPreHIIUs
Ugt1,g41/2 = Ug g1 /2 + Urt1/2.741 — Vegi1/24

Az Ay

paBHa HYMO, H OTK/JOHEHHe W;; OT Ha4ya/bHOTO MPHOAHKEHHUS wj?j MH-
HUMaapHO anst Bcex ¢ = 1,..., Ny, j = 1,...,No. C 3T0il 1eabi0 BBeIEM

div Wij =
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i+ i+1,j+1
Vit 1/2,j+1
> >
Ui jvin Uir1,j+172
Viv12.5
i,j i+1,j

Puc. 4. 3ananue KOMIOHEHT CKOPOCTH BE€TPd Ha CTOPOHAX sHeeK paSHOCTHOI;I CeTKH

cJAefyollee CeMeUCTBO CeTOUHBIX BEeKTOPHBIX (DYHKIIUH, 3HAUEHUS KOTOPBIX
6yoyT ONPeRensTbCs B y34aX CETKH!

(0,0,0), i#puUj#k,

(0,0,A), i=pnj=k i,p=1,..,N. jk=1,...,Ny,
(26)

rie A — HekoTOpas NPOM3BOJAbHAA KOHCTAHTA. 3alMIleM PasHOCTHBE DPO-

TOPBI AJ51 JAHHBIX (YHKUHHA:

F.=rot Ay = wpk=1/27 Upks1/2 ) (27)
£ £ Up1/2.8k — Up—t/2k

pk —

A€ Up k—1/2+ Upkg1/2+ Uptl1/2k- Up—1/2.k — CKAJAPHBIE CETOUHBIE (DYHKIIMH,
3HAUEHUS KOTOPBIX 3a/lal0TCA Ha CTOPOHAX sueeKk CeTKH, TAKUe YTO:

{ 0, i#pUj#k,

Upkt1/2 =Y AJAy, i=prj=Fk ip=1,.. N, j k=1, N,
~ - 0. i EpUjF£Ek,
Upk=1/2 7 Y A/Ay, i=pnj=Fk ip=1... Ny, jk=1.. Ny
(28)
[ 0. i#puUj#h
UpHl/2k TN A/Ax, i=pnj =k ip=1,....N. jk=1.... N
. [ 0. i#pUj#k
P12k TN A/Ar, i=pnj =k ip=1,... . N. jk=1.. N,

[TonyuuBuniics smeMeHTapHbIH BUXPb H300paXéH Ha pHC. b.

JluHeliHasa 060/049Ka BCeX 3J1eMEHTAPHbLIX POTOPOB HA PA3HOCTHOH CeTKe
o0pasyeT HEKOTOpOe JIHHEHHOE IIPOCTPAHCTBO, B KOTODOM AAaHHBIE POTO-
pBl HIpaT podb Oasuca. OueBuiHO. aw0dag UX JAHHeHHas KOMOMHAIMS
TAKXKe SIBASIeTCS POTOPOM HEKOTOPOH ceTodHol ¢yHxiuu. Ecau QpyHkuus
rot A(x, y) NpHHALNEKHT YKa3aHHOMY JIHHEHHOMY NpOCTPAHCTBY, TO eé
pasnoxkeHHe 1o dasucy Fpp 6yner umers BUA:

(rot A);; = (Z CoreFpi)ij. (29)
rmei=1,...,N, j=1,....No.
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p—1,k+1 pk+1 p+1,k+1
-
A
p—l,k () p+1,k
Dk
l
p-1,k-1 p. k=1 p+1,k-1

Puc. 5. KoMnoHeHTB! 3J1eMEeHTapHOrO POTOpPa Ha Pa3HOCTHOH ceTke

3anuiiem Haya/JbHOE NPHONHKEHHE AAsl IBYMEPHOIO BEKTOPHOLO MOJf

B BUE:
wo (2. y) = rot Alz.y) + oz, y). (30)

rae A{x,y) v a{x, y) — HEeKOTOPHe BEKTOpHEIe MoJs. Ec/n crnpoenypoBaTs
Haga/nbHOe NPUOAHIKEHHE HA ONHCAHHOE BhIiIE JHHEHHOe MPOCTPAHCTBO, TO
MCKOMO€ BEKTOpHOE NoJe GyIeT HMEeTb BHA:

w(x,y) =rot Az, y). (31)

HauanpHoe npubauxKenue nasi AByMEpHOIO BEKTOPHOIO IMOJS HA PA3HOCT-
HOH CeTKe MOMKHO 3alMcaTh Kak

W?j = (Z CpiFpi)ij + aij, (32)
TOTJla HCKOMOE BEKTOpHOe ToJle 3aluiieTcd B BHJE
wij = (O CpreFpi)ij- (33)
CxanspHo NoMHOXHM ofe YacTH ypasHeHHs (32) Ha seauuuny F;:
Fijwi; = Fij (3 ConFpr)i; + Fijj. (34)

Has Toro utoGel HOpMa (QYHKIHHM o, ABASIOUIEHCA OTK/JOHEHHeM W;j OT
HAYaJIbHOTO NPUOAMKEHHsE W, Obl1d MHHUMANBHOM, [POEIHPOBAHHE HA-
4aAbHOrO NPHOJMIKEHHS Ha JHHEeHHOe NMPOCTPAHCTBO 3JeMEeHTapHHX POTO-
POB AOMKHO ObITh OPTOFOHAJBHBIM, TO €CThb, OJXKHO BHIMOJHATHCS YCJIOBHE
oproroHanbHocTH F;; BTOpOMY ciaraemomy B nmpasoid 4acTH (opmyasl (32)
AJ1 BCeX ¢ U J:

Fij(lij:(), 7;:1,...,4’7\71, jzl,...,AYQ. (35)
M3 (34) u (35) umeewm
Fi]W;)] = FU(Z C})kF)[)k)ij- P = 1,...,47\7-], J = 1,...,4’?\7—2. (36)

Pewas cucremy (36) N; X Ny ypaBHeHUH, HAXOAUM KOIPPHIHEHTHI
Cor. MNopcrapass ux B (33) u npoBeds 3/1eMeHTAPHBIE VIIPOUIEHHS, HAXO-
7
AAM W50

A A
Wij = (Wi jy1/2.Vigr1/25) = ((Oz',j+1 - Cz'j>A_y~ (Cij — Cz+1,j)E> . (37)
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MoxeT BO3HUKHYTH CHTYyailusi, KOTa HCKOMbie BeCOBBIE KO3(D(QHUUHEHTH
IJIST 3JeMEHTAPHBLIX BUXpeH, OTHOCSAIIMXCH K COCENHHM Y3JaM CeTKH, He
SBASIOTCS HE3aBUCHMBIMH OTHOCHTENILHO ApYr Apyra. PaccMoTpum s
3TOTO BETPOBOE TOJIe B KAuecTBe MpUMepa AN BEKTOPHOTO TOJA.

Ha puc. 6 usobpaxkena siueiika, B 1leHTPe KOTOPOH HAXOOUTCS METeOo-
cranuus. Tak Kak HaJW4YHe MeTeOCTAHIMH TNpeNnofjaraer 3HaueHHs CO-
OTBETCTBYIONIMX KOMMOHEHT HCKOMOFO TOJI BeTpa Ha HHXKHEH H JeBof
rpaHUNax siuefikM HM3BECTHLIMM, 3TO TpeSyeT HEeKOTOPOH MOmepHH3aUHH
cucTeMbt {36), uTOGH €€ pelleHre He BXOMHJIO B TPOTHBOPEUHe ¢ U3MepeHH -
MU Ha MeteoctaHluu. [Ipunumas Bo sHuManue (37), MOKHO BHAETb, YTO
a5t 9TOro B cucreme (36) ypasHenus aas yaaos (m + 1,n) u (m,n+ 1)
HAJ0 3aMEHHUTL YCAOBHAMH

LA -
(Cmn - Cm—i—l,’n,)A_x =V m+1/2n
A (38)
(crrr,'rr+1 - Cmn)A_y = DYmn-&-l/fZ-
[lepenuuiem cucremy (36) B BURe
F?ljw;jjj = F?Lj< Z Cpk?Fplc + CrunFrn + Cm+l.nFm+l,n +
(p.k)F#(m.n)n

N{p.k)#(m+1,n)N
N(pk)#A(m.n+1)

+ Cl‘n.n+lFm,n+1) (39)
j

u yutém ycsaosud (38):

Fingj = F7J< Z Cplerk’ + CrinFmn +
(p.k)#(m.n)N
N{p.k)#£(m+1.n)N
N(p.k)A(m.an+1)

Ax , A
+ (Omn - va+1/2.nT1> Fm+1.n + (Cmn + Um.n«kl/iZTy) Fm,n—i—])
y . 4 3
(40)
OxoHuatensHo npeobpasyem (40):
o Az A
Fijww‘ + ‘/erI/Q.nT% Frotrn — Um,n+l/271y Frpnyr =
= F?j( Z Cpk'Fpk: + Cmn(an + Fm+1.n + Fm.n—{—l))ij- (4])
(p.k)#(m.n)N
N(p.k)A(m+1m)N
N(p.k)Z(mn+1)

M3 (41) caenyet, uto B opmyse (32) HYHO Tpe60BaTb OPTOrOHAILHOCTD
HECOJIEHOH 12 bHOMY CJ1araeMoOMy B IPABOH 9acTH He OT 3JeMeHTapHOro
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BUXpst ¥y, @ oT Buipaxenus Fop +F o1, + Frungr, TaK Kak nMeHHO
OHO CTOMT TNof 3HaKoM cyMMbl. HoBblil 6a3ucHbiél Buxpb Fopp + Fopr1n +
+ Fjn41 MOKa3aH Ha puc. 6 GesibiMU CTPeSKAMHU.

<—
Am,n+1r\m’n+lﬁ
ll 1/
Um,n+1/2—> <
o b e ]
N mn () m+1,n
ﬂ m’n&J Vm+l/2,n m+1,n
—> —>

Puc. 6. basucHuli BUXPL MNpH BBEOEHHWU B sueliKe OOTOJHHTENbHOTO OrpaHu4YeHusd
Ha BeTpPOBOE M0Je, CBA3dHHOTO C METEOU3MEPEHHUAMHU

Jpyroil caydail, Tpebylonuil BBefieHUs H3MeHeHHH B cucTeMy (36),
06yc/IOBJIeH Ha/MuMeM BO3BHIIEHHH pesbeda U 3ganuil. PaccmoTtpum nipu-
Mep, MPOHJUIIOCTPUPOBAHHLIA HA puc. 7. 3gaHHe 0003HAYEHO 3aTPHXO-
BaHHOU 00sacTbio. Tak Kak BeTep BHYTPH HEro AOJKEeH OTCYTCTBOBATD,
a KOMIIOHEHTBI BeTpa, NEepHeHAUKYJISpHble CTeHaM, TaKxkKe NOJUKHb ofpa-
HIATLCSt B HYJb, TO Bee Koapduimentn Cj; B cucteMe (36), oTHOCsIIMecs
K 3JeMEHTapHbIM BHXPSM BOKPYT Y3JOB PacuyETHOH CETKH, HAXOMSIIUXCS
BHYTDPH H Ha TpaHHIle 30aHUs, TOMKHBI ObITh PABHBI MeKIYy COOOM:

Cmn = Cv71+|,n = Cm%i’,n =LVUmn+l = Cm+1,n+l = Cm+2,n+l = Cm.n+2 =

- Cm+1.n+2 - Cm+2,n+2 - Cm,n+3 - C’m+l,n+3 - Cm+2,n+3‘ (42)

B B ] i

}
7 i

}
]

1}
i

ITm,n

Puc. 7. BasucHbIH BHXPb NpH BBEAEHHH B HECKOJBKHX suefKax AOMOJHHTENbHOIO
OrpaHHueHHs Ha BeTPOBOE MoJle, CBA3aHHOIO ¢ Ha/lHukeM 34aHus
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[lpoBensi npeo6pasoBanus, aHanoruuneie (39)—(41), nonyquum nnas cu-
TyanuH, H3o6pa:EHHON Ha puc. 7, cJeTylonui HOBBIH GasUCHDLIA BUXpb (Ha
PHCYHKE OH 0003HAYeH CTPesIKAMU):

an + Fm«H.n + Fm—i—?,n + Fmﬁ«H + Fm+1‘n+l + Fm+2,n+l + Fmﬁn-!—il +
+ Fm+1.n+2 + Fm+2,n+2 + Fm.n+3 + Fm+l.n+3 + Fm+2.n+3:

a OKOHUaTesbHAA CHCTEMa ypaBHeHHWH nocse npuMeHeHus Qopmysst (42)
¥ BBIDAXKEHHs BCEX 3aBUCHMBIX KO3({puiHeHTOB ueped C',, TIPHMET BH/:

FUW% = Fq;j< Z Cpk’Fpk + C‘mn(an + Fm—i—l,n +
(p.k)#(mmn)N..
N(p.kY#(m~+2n+2)

+ Frn+2.n + Fm,n—H + F171+1,n+1 + Fm+2,n+l +

an—«—? + Fm—«—ln—«—? + Fm+25n+2 + an—&-S + F77l+l.n+3 + Fm+2.n+3)>

j

(43)
Cuctempt (36), (41) u (43) nepeonpenesieHbl, TaK Kak HUCKOMble KO3(pdu-
[IHEHTbl ONPEeNOTCS ¢ TOUHOCTLIO 10 AAJMTHBHOA KOHCTaHThl. [losTomy
LS OnpefesEHHOCTH 3aMeHUM, Hanpumep, ypasHeHue anas y3aa (0, 0)
yeaosuem Cyy = O v uckaiouuM ero u3 cucrem (36), (41) u (43). Teneps
9TH CHCTEMBl MOTYT OBIThb pelleHBbl ¢ TOMOIIbIO MeTOAa CONPSKEHHBIX
FPaflHEHTOB, TaK KaK HX MaTpPHIlbl CHMMETPUYHLI M TMOJOXKHUTEJbHO omnpe-
JeneHBl. 3aTeM, Hcnoab3ys (38) u (42), HaxomMM 3HAUEHHS OCTAJbHBIX
KO3 (PHUIHEHTOB.

Ilpy HaAUUMU HECKOJbKUX MeTeOCTaHIIMi, BO3BhilIeHHI penbeda UaH
UX KOMOMHAI[MH, OOyCJAaBAUBAOINIUX HAJIUUUE [OMOJHUTENbHbIX CBsi3el
MeKIy BeCOBBIMH KO(h(HIIHEeHTAMH [JIsi COCEAHUX 3JeMeHTapHbiX BHXpeH,
BCE BBbIYMCJEHHs aHANOrM4HbI BbllilenpuBen&HHbIM. [lpuuém, mas kaxupo#
CepHH TAKUX BUXpeHl BO3HHKACT HOBbiH 0A3UCHLIA BUXPb, ABMSIONIMHACT UX
BEKTOPHOHU CYMMOW.

Ha puc. 8—11 npeacrasseHsl pesyibTaThi MOCTPOEHUST BETPOBOrO MOJS
NpU HaJMUYWKM Ha TYTH BO3LYUIHOTO TNOTOKA 3MAaHHWH AJS PAsJHUHBIX a3H-
MyTOB HamnpaBJieHHs1 BeTpa W KOH(pUIrypaluu 3acTpoiku. CylllecTBeHHbIM
ong URBAN — wopmenu sasasercs BblOop ceTkH. L& pasmepbl A0O/KHBI
ofecrieuuBaTh NPAaBUJbHYI0 KapTHUHY pasfeseHHsi nOTOKOB BOKPYT HOMOB,
T. e. ofecnedyuBaTh A0CTATOUHYIO TOUHOCTh pelleHHnH.

JlnarnocTHyecKkast Mogesb noJst BeTpa Haj ¢a1a00 XOJIMHCTBIM JaHamad-
oM (Momesib DWM) cyiiecTBeHHO OT/HYAeTCsl OT OMHCAHUST OOTeKaHUS
KPYTHIX TpensiTCTBHU. B 3TOH MOmesu npUMeHeHbl HEKOTOphle SHepreTHue-
CKHe XapaKTepHUCTUKH pacripelesieHUsT TOTOKOB BOKPYT H CBepX XOJMOB.

[lone Betpa paccuuThiBaeTCs 10 CJAEAYIONIEMY aNTOPUTMY:

1) sapaéres HawanpHoe npudamkenue: w(x, y, z) = ug, o(x,y, z) = vq;

2) paccyUTLIBAETCS BEPTHKANLHLIA MPOQUIIDL;

2 Toa pea. B.d. Tmnxnna
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Puc. 8. Betpogoe nosie npu Hanuuuu Puc. 9. BerpoBoe mose TipH Hajd-
opsoro noma. IlpeoGaanatoiiee Ha- yuu ogHoro aoma. [lpeodaanawiiee Ha-
TpaBjeHye BeTpa NeprneHIuKY/IsIpHO paBJeHHe BeTpa COCTaBJAseT yroa 45

I{OpOTKOIZ CTeHe OOMa rpanycoB €O CT€HaMH JoMa
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Puc. 10. BerpoBoe mose B 06sacTH ¢ CeMbI JOMAaMH Pa3JMYHON KOH(UTYpauuu

W OPpUEHTAUHH

3) UTepalMOHHO MUHUMU3UpyeTcs sequuuHa div A = divwh, roe
w = (u,v), h — TOJIIMHA TOPU3OHTANLHOTO CJIOS B NAHHOH TOUKE;

4) paccuMTLIBACTCS BJAHSHHE XOJMOB;

D) y4UTbIBACTCS MOBOPOT BETPA Y MPENATCTBHSA B 3aBUCUMOCTH OT YHC/A
Opyna;

) MPOU3BOAUTCS UTEPATIHOHHOE CrIAXKUBAHUE T0JIs BETPA;

7) OCYUIECTBAALTCS MOBTOPEHHe 1. 3

2.4. Pemenue cucteMbl ypaBHeHUH mopmeau. CHCTeMAa ypaBHEHHH

TPAHCMOPTHO- AU (DYSHOHHOH MOgeNH peliaeTcs MeToaoM (PH3HUEeCKOro pac-
ieneHus Ha npotecchl. PaspadoTaHbl gBe cXeMbl pacliensieHus.
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Puc. 11. Berposoe nose B 00HOM U3 KBapTanoB MocCKBbI

2.4.1. Cxema pacwennenusa 1 Ha ocHO8e cemouHo-xapaxKmepucmu-
uecko020 memoda. [lnsi cxeMbl paciienedns 1 6bi paspadotaH ceTodHoO-
XapAKTEPHCTUUECKUHA MeTOA, aJaNTHPOBAHHLIA K KOHKpeTHO#H npobeme
TOCTPOEHHST MOHHTOPHHIOBOH CHCTEMBI.

B nannoil cxeMe BBIAEJSIIOTCS CJEYIONIHE MPOIECCH NepPeHOC BeTPOM
Brosb och X M Y, ropusoHTasbHas TypOyneHTHasi nu(pdysuss U BepTH-
KasibHas TypOysneHTHas nuddysus. 3anuieM 3aKOH COXpPaHEHHs BelilecTBa
B MHTErpasbHOH (hopMe A KAKAOTO U3 HUX.

1. Jina nepeHoca BeTpOM BAOJb OCH X

I+ At
hrwl el — Ohes ,u, It
(‘QL iCy ;= . 4
1
1+AL
n+1 n (0) (W“z 1 Uy
h; 027 h)cy, =— J e dt;

2. Jlns mepeHoca BeTPOM BAOJb OCH Y.

n+l (2) n (1) 0}1#12(;
W™, —hiter] = - J oy dt,
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I+AL

Oh, 22Uy
h"“('g7 h” - J Thc2ath hs?;' © dt;
2

3. Jlst ropu3oHTanbHO#H TypSyneHTHOH nHddy3Hu:

I+AL
h’”lq i h”(‘17 = h”*' 2 hn('gZ = J (div (A" K (ftadrm)
1
— (v, + ko RPN (1= BRI dt =
L+AL

= [ (div (hiJ; grad ey ) — (vg, + ko hi + kihi)ers + (1 — B)hQ,) dt

— b (2) _

n+1
h; e Cy 4

2 z

I+AL
= J div (h,K; grad co ) — (va, + kuyhi)cos + kihicr; + 8hiQ; dt;

/

4. Jlns BepTHKanbHOH TypOy/eHTHOH nuddysuu:

L+AL
1) 3) i .
et —niel) = | Diat,
t
L+AL
hn+l(’o7 h77(,27 = J DQ df'
t
rge n — HOMEp BPEMEHHOTO CJ0od, At — BeJM4HHA [Iara mo BPEMCHH,

npuuéMm t =" ut + At = T nugeke (0) osHauaet, uTO 3HAUEHHE KOHIIEH-
TpanHu GepéTes ¢ npeablayiiero (n-ro) BpeMeHHoro c¢Jjos. V3 BbipaxeHus
JUIS TIepeHoca BeTPOM BAOJIb OCH X HAaXOAUTCS 3HAUeHHe KOHIIeHTpalluu
¢\ u nopcrasnsetcs B BblpaXKeHHe [/15 MepeHoca BETPOM BIOJb OCH Y
W T.[1., TOKA He HAHAEHO 3HAUEHHE KOHIIEHTpPAIMU ), KOTOpOe COOTBeT-
CTBYET 3HAUEHMIO KOHIEHTPAIMK Ha TeKyleM (n + 1)-M BpeMeHHOM cJioe.

2.5. Tlocrpoenue pasHocTHOM ceTku. [lpH mocTpoeHHH PasHOCTHOH
ceTKu TpéxmepHasi o6JacTb pasduBaeTcs Ha sUeHKU TepeMEeHHOU BBICOTHI
(puc. 12).

Bo Bcex pasHOCTHBIX cxeMax K FpaHsaM M K y3/1aM siueeK OTHOCSTCH
pasHble 1epeMeHHble, KaK MOKasaHo Ha pHc. 13, Ha KOTOPOM H300pakeHa
suelika pasHOCTHOH CeTKHM ¢ MPOHyMepoBaHHbIMH y3naamu (i = 0,...,nx,
i=0,...,ny, m=1,..,nz+1).

[fepenoc BeTpoM BaOAL OcH X ONMHCHIBAETCS YpaBHEHUEM BHAA:

af | Ofu

o T Y
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Puc. 12. TlocTpoeHre pa3HOCTHOH CETKH NPH BepPXHEM CJIOe MepeMeHHOH TOJIIHHbL

Lj+l,m+1 SE

r - i+l j+1l,m+1
=~ - 1
'i] ho-- el h
, Pt M | —~. /. .
Lim+1 (5= T | (it 1,j,m+1
~ N ’
\‘ l/\l N P \\ . y
S N ’
\\ l, !_ _\\_j!-%-_,_ - _-L\ /'_4- z
\ S \
3,\ l ij.\‘\l ,\
PR P ._\\_!T;\_ i X
Y S U
\ 1 ~ \
A, : | RS X .
1,J+‘1,m/\__!__-‘._-_"'__\\ itl,j+1l,m
' | N
,/ sl
4 ! Ay
i,j,m i+tl,j,m

Puc. 13. 3ananne (Qu3H4eCKHX BEJNMUMH B DA3JMUHBIX TOYKAX SUEHKHU Pa3HOCTHOH
CeTKH

Tadnuma 7. CooTHeCeHUs MepeMeHHbIX PA3HOCTHON CXeMbl ¢ PA3UYHBIMH
TOUKAaMH SUeHKH

Homep Touku Ha pue. 13 [lepeMeHHEIe PA3HOCTHOMN CXEMBI
1 Uiym
2 Vo g+1m
3 Uygm
4 Usi1.9.m
5 Gogmy Coym, h/z;zmy Koym, Uggm, Vgigm
6 Kiym

3HaueHus: BeJAHUHHBL f HA PA3HOCTHOMH CeTKe OTHOCATCS K IIeHTPaM siueek, a
3HAUEHHsT KOMTIOHEHT BeTpa — K FpaHsM, KaK nokKasaHo Ha puc. 15. Mertox
NPOUJIMIIOCTPHPOBAH Ha puc. 14 a—s.

Ha puc. 14 a-8 no ropusoHTanu OTIOXKEHB HOMEpA Y3JO0B siUeeK BOJb
ocu X, a MO BepPTHKAAH — HOMepa BpeMeHHbIX ca0éB. [Ipu 3amaHHOM
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fn+l
7,
\
Ay i\ Dy wy,
n+1 T T T T T
] I ) 1 I a
LT N
T
] I | I 1
n ] | | | |
. PR
B, i ffj i+1 (o
n+l
fif‘
\
‘\
ntl Az\f‘z‘j \ Dy wiy
i i j i i 6
I ]
2 L7 | | | I
n | ' ' | |
~
E, if LG
ntl
Ay u;\ Dy u.. .
3.0 3 M,
n+1 T T — T —T /
I 1 L I I
t /_— 1 1 8
Bl
G 11 i i i
n RPN
i fij i+1

Puc. 14. ManocTpaurs ceTOUHOrO XapaKkTepucTuuyeckoro mMertona. M3 aAByX Xapak-
TEPUCTHK JHHUIO [ = {" mepecekaloT: a) obe; 6) OfHA; &) HH OHA
3HaueHHH f;% Ha n-M CJI0e HAXOAMTCS 3HAUEHHe f{;“ Ha (n+ 1)-M choe.
BeprtukanbHble cnjoliHble JUHHH COOTBETCTBYIOT y3JaM, B KOTOPBIX 3a-
[@Hbl CKOPOCTH, a TMyHKTHPHblE JHHHM- 1IeHTpaM siueeK, B KOTOPBHIX 3a-
naHa BeddudHa f. M3 touek A u D onyckaioTcs XapakTepUCTHKH —

dx
KPHBbIE, OMpelenseMble ypasHetten — = u(a, t). Tlpu nocTpoeHun xapak-

TEePUCTHUK TOJYHAOTCH BCTTOMOTATCJIbHBIE TOYKH! A]Blchl — pHuc. 14 a,
AQBQCQEQDQ — pHC. 14 5, 4433303133 — pHC. 148
A] (&)

Jf@+JfM:Q

D,
A,
J fde+
Dy

As

B,
By
B,

s

'y

By

Jﬂm+Juﬁ#:Q

D,

I/IHTeraJ'[I:I 34aNMUCLIBAIOTCA B BUAC PA3HOCTHBIX CXeM, OTKyada HaXOAATCHd
HCKOMbIE 3HAYCHHA AJig KOHIICHTPAIlHKU 3arpsa3HeHUs. Hanpnmep, Pas3HOCT-

B;

wfdt + J fdx =0,
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Hag C¢XeMa caenyroilad:

i —1 . .

S fIAT 4 I (e(Ch) - i"Az) - FF Aw = £ (4(By) — 0) - ug; =0,
1=0

OTKVyaa
y n+| iT—1 LJ( (( ) i Al) fll+|'( )"LOJ
- Z f” - Az '
i=0

AHanOrHYHO 3aMHCLIBAIOTCA BLIPAKEHHS M A4 APYTMX caydaes. Jlanee
sopates 7 = he u ot = el Mo ussectnomy snavenuio (¥
naxonutes cll).

[lepenoc BeTpoM BAOJAb OCH Y OTMChIBA@TCS aHANOTHYHO fepeHocy
BIOJb OCH X . YpaBHeHHe nepeHoca BeTpoM BIOJb OCH Y :

af o
or L ofv _yg
o ay
Beonstes f7* = Al w fot = ptie) [lo ussectnomy suauennio ol

naxonures cl?).
HosicHenust ns o6eux METOAHK TpUBeAeHb! Ha puc. 15.

. Vi o
i,j+1 hitt i+t1,j+1

"y Iy % Uisig
ij v i+1,j

Puc. 15. 3aganue npoekuuil BeKTOPHOTO MOJsS BeTpa M HCKOMOH CKa/IApHOH Besiu-
YHHBI B g4eHKe PA3HOCTHOH CeTKH MPH DelleHWH YPaBHEHWH aBeKUHH

PasHocTHas cxema 17151 TOPU3OHTANBHOH TypOyneHTHOR auddysuu:

PMjelf) + AM,;ct? | o+ AM e+ BMigel)_ + BM 1, c!

G+ 1 7]+l -
Bo suyTpennux Toukax obaactu (i =1,...,nx—2, j=1,...,ny — 2):
I»u-Hll n—H + }—vn—,—l ; !L—{—]v
AM;; =0,5 by NEFICSITIYNY
(Ax)
er-H} uq-l + K?’H—] }n-H
AM1; =0,5 —2 " ol AL,

(Az)*
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41y 4l ~n+1 g n+l
K, hy,t + KR

BM,;=0,5 i
(Ay)
~ie1g 4l o+l g n4l
BM1,: = 0,5 2 Ml R g
.7 » (Ay)z s

PM; = b5 + AM;; + AM1y; + BM;; + BM L + (va, + ko AT +
+ kAL,

FM; = (1— @RS g At + bR nas SOs,

PM;; = h™ + AM;j + AM 1,5 + BM;; + BM ij + (va, + ko, 5T AL,

FM; = ghE gt At + kb e At + % ans SOF.

B rpaHuuHbIX TOUKax OOJACTH!
anai=1,...,nx —2:
AM,; =0, BM;y =0, AMIl; =0,

/8B 2

BM1;, = Ay’ FM;, = YBi, PAM,y = ag; + BM1;,
AMipy 1 =0, BMiny 1 = iiy AM1ipy =0,

Bly\'[l'i,nyfl =0, Fju—%.nyfl = YTi» Pﬂ{i,nyfl =oari + Bj\"'[i.n-yfl;
as j=0,...,ny— 1

AMy; =0, BMy =0, AMly; =52,
B]\/fl()j =0, FJ\/[()]' = YLj» P;\”[()j =or;+ .4]\/[1(”,
)8
A‘?\/[’M*IJ - iiajv B]\/jnwfl,j =0, Aﬂjllnwfl,j =0,

BJ\”[I(U’ =0, FA/[VZ.’I:—IJ = YRj» Pﬂ’jnw—l,j = opj+ AA"/[nz—l‘j,

unpekent I', L, I}, B 03HaualoT, 4TO COOTBETCTBYIOINIHE 3HAUEHUS ), o
W Y OTHOCATCS K PA3JMUYHBIM CTOPOHAM MPSIMOYTOJMbHON rpaHUILbL.

Pelenne paHHON TATHAMATOHAJALHOH CHCTEMb TOJHOCTbLIO HESABHbIM
MeTomoM 1aét suauenue (3,

Beprukanbhas typOynentHas audysus onucbiBaeTes OHOMEPHbIM Ha-
paGosHUYecKHM ypaBHEHHEM C YCJIOBHSIMH BTOPOTO POAA HA BepxHeH U HUXK-
Hel#l rpanuuax. Jas BeIOpaHHOH PA3HOCTHOH CETKH CXeMa, OTUCHIBAMOIIAS
Npollece BePTUKAJIbHON TypOYJIeHTHOCTH:

(1) (3) B

Cm’ — Cm

flmv
N

m=1,...,3,

The A
Ay = KT __mo! m=2..,3,

Vi —
m IO>5(h:;7+] _’_h;;qt]])i
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4 4

C C
Bm :[(77]4—1%7 m=1,...,2,
Vm 0’5(}ZrL+] + h:;«f»])

‘mf-1

A =0, By=0.

Pellenue naHHOI CHCTEMb METOZOM MPOFOHKH AaéT 3HaueHue cld),

OnnHako Takoil MeTOA pacUIeNJeHHs] NPHBOAMT K GOJbLIMM BbIYUCIH-
TeJbHBIM [OTPELIHOCTSM, KOTOphie OCOOEHHO O4YeBHIHbBI NPH Dacyére Ha
NPSIMOYTOJbHOA CeTKe pAaCNpOCTPAHEHHS MOTOKA 3arpsI3HSIIOLIMX BellecTB
1o AeHCTBHEM BeTpa, HalpaBJeHHOTO Mo ocH X, W Moj yrIoM K ocd X
(Hampumep, MO AHATOHAJH).

Jas uamocTpalM pacCMOTPUM OJHOMEpHbIH caydaf n/s Habsonae-
MOTO Ha NPaKTHKe IepeMellleHHs 3arps3HeHHH B BeTPOBOM MoJe (puc. 16).
[lycth 3HadeHde BeTpa MNOCTOSHHO BHOJL OCH X H He H3MeHseTCsl BO
Bpemenn. BbiGepem war no epemenu At = Ax/(2u), rie Az — war no
POCTPAHCTBY, % — 3HayeHue BeTpa. Ha puc. 16 mo BepTHKand OTMEYEHH!
HOMepa BpeMeHHBIX cJa0€B. IlycTh Ha Ha4ya/bHOM, HYJNEBOM BpEMEHHOM
cJI0e, KOHIIEHTDPAIlMsl BELIECTBA BO BCeX fluedKax, KpOMe KDahHed JIeBOH,
paeHa 0, a B Kpalineil seBod — | ycsioBHasi enuHuna. Torpa Ha cjaenyto-
nieM, 1-M BpeMeHHOM cJ/ioe TI0JIOBHHA BEUIECTBA M3 KpallHeH JeBOH sSuellKu
nepednéT B cocenHon ¢ Hell sueiiky. Ha 2-m BpemenHom cjloe yKe BCé Be-
LIECTBO NOKKHET KPaHHIOW JeByIo siueldKy U T. 1. [Ipouecc npubausiTesbHo
aJleKBaTHO OTpa)kaeTcsd Ha puc. 16. CeTOUHO-XApaKTEPHCTHUECKHH METOA
npenoJaraet, YTo Ha KaxKA0M BDPEMEHHOM llare [ocJe Toro, Kak BelecTBO
3allOMiHsIeT HacTb sSUeHKH PA3HOCTHOH CETKH, NPOMCXOIHT €0 PAaBHOMEpHOe
pacrnpesesieHne no 271ol sivefike. Tak, BHauase Ha 1-M BpemMeHHOM [iare
B KpaiHeH JIeBOH M COCelHeH C Hed siuedKaxX BelleCTBO 3aHHUMAeT [10JIOBHHY
IJIOMIAAH KaX[oH siuedku (2-s1 ¢TpoKa CHU3Y Ha puc. 17), a 3arem pas-
HOMEDHO [epepaclipefiesisieTcs no »THM siuefkam. [lpuuém, KoHueHTpanus
B KaXAOH u3 HuX cocrtapjiser (0,5 YCJAOBHBIX eauHul (3-s CTPOKA CHU3Y
Ha puc. 17). 3a cuér paBHOMEpHOTO pacrpeneseHus BelllecTBa Mo syeikam
niepe/iHss TPaHHIA (DPOHTA BeLecTBO-NYCTOTA NBUXKeTCs B 2 pasa ObicTpee,
HEeM B DEaJIbHOCTH. SaﬂHHH paHUIld NPHU 3TOM [IOKOHUTCSH, TAK KdK Ha KdXK-
JIOM 1liare OCTaBlleecs B KpaHHeH JieBOH siuelike BelleCTBO pacrnpeeJsieTcs
N0 BceH e@ TJOLlAaAM, OTOABHrascb K e€ JeBod rpanuie. OueBHIHO, Ha
7-M BPEMEHHOM luare BewlecTBO OyaeT 3aHuMatbh (n + 1) sdeex. [lpuuém,
€ro KOHIIEHTPAIIUS B KPalHeH J1eBOH sfiueiKe ¥ KpalHed NpPaBoOd, B KOTOPOU
[IPACYTCTBYET BelleCTBO, COCTABUT 27 YCJOBHBHIX €IUHHIL, a MEXKAY HHMH
3HAUeHUs] OYAYT M3MEHATHCS, NOCTHTas MAKCHMYMa [ocepennHe.

B cayuae Hamuuus BTOPOH KOMIOHEHTHI BeTpa BblYHCAHTENbHAS DU]-
(ysua Oyner enlé HHTEHCHBHee 3a CUET OHOBDPEMEHHOrO paclpeneseHHs
BellecTBa [10 OBYM HanpasjeHdsiM. Taxum o0pasoMm, MPOHCXOMHT Pasmassli-
BaHHe BellleCTBA M0 NPOCTPAHCTBY. YKe Ha 3-M luare BMECTO MAKCHMaJlb-
HOHM KOHIEHTpPallMd | ycJaoBHAS eIMHHIIA KOHUEHTPAIMH OYAeT COCTABJASTD
3/8 YCJIOBHBIX €IHHHIIb.
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Puc. 16. PeanbHoe pacrnpeneneHue KOHIEHTPAUUH MPUMeECH C TeueHHeM BpeMeHH
B OIHOMEPHOM OLHODOLHOM BETPOBOM [OJe

g
Z 7777 777 Y
1/8/ 3/8/ 3/8// lﬁ&//

2¢ 877318 318704118
20,025 0.5 0,25
2| 02577057 4025,
1705 05
1 20554057
0 A
- >
Ax X

Puc. 17. PacnpeneneHye KOHIIEHTpAllMH MPUMeCH ¢ TeueHHeM BpeMeHH B OJHOMep-
HOM OJLHOPOZHOM BETPOBOM [10Je NO pe3y/ibTaTaM pac4éTa ¢ MOMOULbI0 CETOHHO-
XapaKTepPUCTHYECKOTO MeToaa

HenocTtatk BbIILIEYIOMSHYTHIX BbIYMC/AHTEbHBIX CXeM HOOYAUAN K
pa3paboTKe CreNHaJbHO ananTHpPOBAHHOTO ISl TaHHOH 3ama4d MeTona
MOZIeJIMPOBAHHS TlepeHoca.

2.6. Cxema pacuenieHus 1o npoueccamM Ha OCHOBE MeTo/a YaCTHll
B sueidkax. Hoas cxema pacuéra mnosiell KOHIEHTpAlMH NpH fepeHoce
B 110J1e BeTpa J0JKHA Oblja HO3BOJUTH ObICTPO U 3(h(EKTHBHO PACCUMTHI-
BaTb KOHIIEHTPAIIMH B /M0OOH TOUKe NPOCTPAHCTBA M BPEMEHH, HO, IVIABHOE,
u36exaTb NPHUHIIHIHAJAbHLIX CYETHHIX OLIMOOK IPH NOCTPOEHHH aJrOpHT-
MOB MepeHoca, CBOHCTBEHHbLIX XapaKTepHCTHYeCKOMY METONY H SIBHBIM CXe-
MaM C PasHOOOPA3HLIMH KOMIEHCAIIMOHHBIMH CXEMAaMH.

OtnpaBHOH MOIEJbIO AJIS1 CO3AaHHS CXeMbl pacilenyieHus 2 1o Qusuye-
CKUM TIPOLECCAM TIOCAYKHJ KJaccuueckuH MeTom wacTuil B sidefike [21].
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OnHako 10 APUHATHIM HOAYLIEHHSIM OH ODHUTHHAJEH M He WMeeT aHaJIOrOB
B JHTepaType.

[lycTb vmeeTcss HeKOTOpOe pacrpeniesieHHe aniHTHBHONH HEOTPHILATE b-
HOH CKaJIsIpHOH BeJIMUKHB f B pOCTPAHCTBe (HaanMep KOHIIeHTPalllH
npumecd B atmocdepe). Ha pasHocTHOll ceTke oHO 6yHeT OTpa)KeHO mart-

puie

(f?’j):\";;i\ry'
rae f; — 3HaquHe [ B suefixe ¢ HomepoMm 7,7, roe i =0,..., N, — 1,
i=0,. — 1. HasoBém «uactuueft» cTpykTypy THna (xg, yg, fx), Tae

Ty U yk — ee KOOPOWHATH, & fr — HEKOTOpOe BecoBOe 3HadeHMe BeJHUKHH
f. otHocsaneecs k uactuue K (kK — Homep uacTuirst). Pasmepnl wacTuiisi
cyHTarTCs HyJeBbIMU., llycTs B KakmoH sdefike ceTKH C HOMEPOM 1]
cofepxkarcs [Ny 4acTHIl, TOIA, [0 OfpeleseHHIO,

Ny, —1

fzy* Z fk” (44)

1]—0

TI€ HHAEKC ij [0Ka3blBaeT, YTO CYMMHPOBAHHE MPOHM3BOAKTCS TOJALKO IO
TeM 4YacTHIlAM, KOTOpble HAaXOnATCs B fdefike ¢ HoMmepoM 7j. Ecuu J;};”,
y,’jw — KOODAMHATBI YaCTHIlbl B MOMeHT BpeMeHu t" (Besse najiee BePXHHH
MHIEKC O3HayaeT HOMep lLlara 1o BPeMeHH), TO €& KOOPAMHATbl B MOMEHT
BpeMeHH £ ! BEIUHCAAIOTCA ¢ TIOMOLIbBIO HTepaliHil

n+l o on ; n+l o .m .,
T A ap +ue, At gt =y 4 e, At (45)

rae Ug,,, Uk,, — KOMIIOHEHTBI CKOPDOCTH BETPa B TOUKE C KOOPAMHATAMH

;j]. y,’J] At — war no Bpemend. Ha xaxxmom BpemeHHOM miare Hrepa-
MK TIPOBOASITCA HJs1 Beex uvacTuil. Jlasee npoBOAMTCS NpOBepKa, Kakue
4acTHIIBl B pe3ysbTaTe NePeHoCa HepPelld B JIPYIVIO siUelKy 3a HHTepBall
spemenn Af. Hanpumep, ecsu uactdila ¢ HoMepoMm kj; Tepelnia B siuei-
Ky lm, TO 4acTdla NpPHBA3LIBAETCA K HOBOH Adefike, Mpuuém 4ucao Njj
YMEHbLIAETCS HA eMHUILY, HHCa0 Npy, YBeJuuuBaeTcs Ha eauHuuy. Ecau
4aCTHIA BbILLJA 3@ FPaHHILl 00JacTH, oHAa yHU4YTOXKaeTces. [locse atoro no
dopmyne (44) BuidncaseTcs HOBOe 3HAYeHWe BesHUMHBI f Ha PasHOCTHOH

CeTKe!
‘\

fi = z f,iij\ (46)

1]*0

rnei=0,....N;, —1,7=0,...,N, — 1, a unnekc (1) o3HauaeT, 4To KOOP-
JMHATB YACTHIL BbIYHMC/IEHbI /s BpeMeHHOro mara 7! no we yutén pksan
He a/JlBeKTHBHBIX MPOIIECCOB, BJMAOLIMHA HA 3HAYeHHS BeCOBHIX (PYHKIMH
W pacrpeneseHde BeJHYMHB f Ha PA3HOCTHOH ceTKe, T.e. yKa3aHHbie
3HAYEHUS He H3MEHSIIOTCS MO CPABHeHMIO ¢ BPEeMeHHbIM wwarom 4™
Pasnnunele He agBekTuBHble npoleccs (TypOyaeHTHas muddysus, Xu-
MHYECKHe Peaklldy H T.[.) MOAEJUPYIOTCS [JIsl 9TOTO PacHpenesieHHs ¢ Mo-
MOIIbIO UHCJIEHHBIX METONOB Ha BpemenHom mmare {"+! orkyma Haxomures
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pacrpenesieHne (f[;*l)y N,» TIOCJIe 4ero OCYLIeCTBJAeTCs Mepexoj K cjie-

AyouleMy miary. l'Iepen 3TUM HeoOXOIUMO IIPOBECTH 06paTHoe Hpeoépa%-
BAHHE: U3 HOBOTO pacipeneJeHHd BeJHYHHbI (fz‘,’;‘_i—l)i\’“\’,, MOAYHYHTh pacripe-
JeJieHUe 10 4acTHuIlaM. ,Hﬂﬂ TeX A4Y€eK, B KOTOPbLIX [10C/Je MOAEJHDOBAHUA
anBeKIMH 0CTaJoCh 10 OIHOM YacTHile,
n+1 __ n+1
fott=rirh (47)

W IPH 3TOM KOODAMHATHI YaCTHIL OCTAlOTCS MpekHumMu. JLJs Tex ke siueex,
B KOTOpbIX [MOCJe MONEJMPOBAHHS ANBEKIIMH HAXOAHTCS TI0 HECKOJbKO
9acTUIL (MX KOODMHHATH TaKKe OCTATCH npemmmm) CYMMAa 3Ha4€HHH HX
BECOBHIX (DYHKIMH OyIeT UMeTb yiKe 3HaueHue j”+ , 4 CaM4 3HaYeHUs —
Te Ke TIPONOPIUU 110 OTHOLIEHHIO K 3HAYEHHIO BeHIHH b f B sidefike, T.e.

fony en |
ko ' ARy
n(ly en |l
fl] 17
st mo6oro ki = 0,... N — 1.

IMonokKM, 4TO B HAYAJbLHLIA MOMEHT BPeMeHH

0 Ov 1070 ] /. . §
;\ij:{], fol fmv fO >0, 1=0,...,N, =1, j=0,....N, — 1,
) (48)

T0 ecTh, B Aueiikax, rae f > 0, comepmuTcs MO OJHOH HacTHIe,
TAaKOH 4acTHlle COOTBETCTBYET BeCOBOe 3HAYEHHE j ¥ OHa HAXOLHTCS
B LEHTpPe COOTBETCTBYIOUIEH sivefiku. Meton npennonaraeT BO3MOXKHOCTh
«POXKIEHHSI» B sueiike HOBOH 9aCTUIlBl B pe3y/bTaTe Kakoro-jinbo He aj-
BEKTHBHOTO mporecca (Hanpumep, nudgdysun) B caydae, Korua fz;-(i) =0,

f’“’l > 0. Torga co3maértcsl HOBast 4acTHIA C KOOPAMHATAMH B I[IEHTPeE
COOTBETCTBYIOlLEH SAUelKH K )‘”+1 = f”"'l.

PaccMOTpUM TpHMeHeHHe MeTona Ha KOHKpeTHOM mpumepe. [lycts Be-
Tep 3apaéTcd B IEHTPax TpaHell siyeek, KaK MOKazaHo Ha puc. 15. B ywodoi
TOUYKEe KOODAMHATHOH MJOCKOCTH AJsA KaXKA0H KOMIOHEHTH BeTpa MOXKHO
BblmeNuTb 4 Toukd. PaccmoTpum (parmeHT pacuéTHoH cetku (puc. 18).
Bo3bmém TOuKy ¢ KoopmuHatamu (w,y) U 0GO3HAYMM COOTBETCTBYIOLIUE
TOYKH 1JI51 KOMIOHEHTH (g, yo), yepes (a1, yy), (wo, y2), (v3,y3), a mis
KOMNOHeHTbl v — (x4, y4), (x5, ¥5), (26,Ys), (x7,y7) (puc. 18). 3HaueHus
BEJIMUYHMH U M V B HUX, COOTBETCTBEHHO, Ug, Uy, Uy, U, V4, Us, Vg, U7. JHAUE-
HHSL 4 U ¢ B TOYKE {&,y) BBIYHUCIAAIOTCSH 10 UHTEPIONANMOHHBIM (HOpMYJIam:
w(w,y) = a+br + cy +dey, v(x,y) = e+ fr+ gy + hay. Kospduuuents
a,b,e,d e, f,g, h onpeneasioTcs M3 CHCTeMBl COOTHOLEHHH u(:g, Yo) = Uo,
w(wy,yr) = wr, wlwy, yo) = ug, ulws, ys) = uz, v(va, ya) = v, (x5, ys) = vs,
v(wg, ye) = vg, v(27, yr) = v7. L9 NoAyUeHH KOOPOHHAT YACTHIL HHTEPTIO-
JIMPOBAHHBIE 3HAYEHHUS] KOMIIOHEHT BeTpa NOACTABJsOTCS B Gopmyay (45).

[Monyuentsie Takum 0OPasOM KOOPAMHATHI YACTHI[, KOTOPbIM COOTBET-
CTBYIOT ONpeleséHHble pacrpefeeHuss KOHIEHTPAlHH MpHMeCcH, MOaCTaB-
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{(x3,73) X Uy U (x5, ¥5)
(x7:Y7) V6
ij+1 vy . |i+1,j+1 Ge e
(x, )
(xgs ¥o) K g X Uy (x, ¥
i
Vy Vs
i,j (x4 ¥4) i+t1,j  (xs,¥s)

Puc. 18 ®parmeHTt pacuéTHOR ceTkd. 3HeCh MHTEPNOAAIHS BETPA B CNEH{HaNbHOM
METOLE 4acTHIL COOTBETCTBYET TOUKAM

JSIIOTCST B COOTBETCTBYIOlUlee MecTo nporpammbl naketa «TIMES». C no-
MOLbBIO YMCJAEHHLIX METOHOB AJsI 3TOrO pachpenesieHHs Ha TeKylilem Bpe-
MEHHOM 1liare MOJAEJHPYIOTCH pa3jvyHble He afiBEKTHBHbiE HpPOIECCHl (Typ-
6yneHTHas LLI/I(b(l)VSI/IH, (hH3UKO-XMMHUECKHe NIPOIECCH W T.[.), HAXOMUTCA
pacnpenenenue (f7; Nx, N, M OCYIIECTBJISIETCS [IEPEXO]l K HOBOMY BPEMEH-
Homy wary. Ilpu pacuére mosaraem B npefesax KaKJAoro atrmMocgepHoro
cnoa fij = ¢ijhiy, rae I — TOMLIMHA €104, ¢ — KOHUEHTPAIHS.

C 1esbio oJyyeH#s 6oJiee TOUHOTO pelieHHs 15 MOCTaBAeHHOH 33241
HaXOXIeHHs TIONS KOHIEHTPAlMK 3arpsAsHAIOLLIEro BelilecTBa B aTMocdepe
OMUCAHHLIA BbIllle METOA YACTHIL B fvefike Obl]l yCOBEPLIEHCTBOBAH MYTEM
BBEJIEHHS] B DACCMOTPEHHE YaCTHIl C HEeHYJIEeBBIMHM pasMepaMu. 3aechb IMOx
«qacTHuel» MoHUMAeTCs CTPYKTYpa Tena (ag, Yk, fr), o€ Tp U yp — €&
KOODAMHATHI, a fr — HEKoTOpoe BecoBOe 3HA4eHHe BeJdudHb f, OTHO-
csimeecss K dactuue K (kK — Homep uactuubl). [lpuuém, dactuia umeer
pasmepst suetiku pacuéTHol cetkn AX x AY, roe AX nu AY — war ceTtxu
B HanpagaeHud X U Y, COOTBETCTBEHHO.

KpynHas wacTuila MOXKET pacilofiaraThbCsl OTHOBPEMEHHO B HECKOJBKUX
fqefiKax — OAHOH, ABYX WM 4eTHIpéX (puc. 19).

[lyeTs B Kaxm0H siuefike CETKH C HOMEPOM 4] COMEPXKATCS MOJHOCTBIO
WJIM 4aCTHYHO NNj; 4acCTHIl, TOTAA

N,,—I N

f?'j: Z (»‘rkzzyflc,y_ Z f (49)

bp, =0 k=0 i
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Puic. 19. PasanuHble BapHaHThl PACHONOMKEHHST KPYTHOH UYACTHIBl MO OTHOLIEHHIO
K Pa3HOCTHOU CeTKe

CuMBOs © HaJ BECOBLIMM 3HAYEHHSMH HYacTHIl YKAa3blBaeT HAa TO, YTO B

pacuéTte UCIOJAb3YeTCS TOJAbKO CEKTOP HYACTHIIbI, HAXOASALIMHCA B f4elKe 17,

_ (Bz)y, (A,

v AxAy

HaxXonslascs B YKa3aHHOH siuelike (puc. 19 8).

KoopnuHaTel 1leHTpa KPYNHOH uacTHIs B MOMeHT Bpemend t"t! Bpi-

uueaswtes 1o gopmysae (41). INocne 3Toro BoluxcAgeTcss HOBOE 3HAUEHHE
BeJIMuHHbBl | HA Pa3HOCTHOU ceTke N0 Qopmylie

X — OTHOCHUTeJIbHAs A0Js 0011ero pasmMepa HaCTHILHI,

NI
n(t)y % n+1 gn(l)
fio = 2 el e, (50)
k,, =0
rne i =0,... . Ny =1, j=0,...,Ny — 1, ungekc (1) no-npexxHemy o3Ha-

4aeT, 4To KOOpZ[I/IHaTbI YaCTHIL BblUMC/IeHsl A/l BpeMeHHoro iara t" 1! Ho
6e3 BKJIaZia He a[BEKTHUBHLIX IIPOIECCOB.

[Mocne momennpoBaHus He afiBEeKTHBHbLIX TIPONECCOB o0paTHOe mpeobpa-
30BaHHe — TOJYyYeHHe paclpenesneHus 110 YaCTHIAM U3 HOBOIO pacipenelie-
HUS BeJHYHHbBI (f”“)leU — TIPOM3BOAMTCS TaK XKe, KaK W /sl TOYEUHbIX
uacTul. OmHaKo 37ech HEOBXOIMMO YHYHTbIBATb, YTO KPYTHAS 4acTHIA MO-
JKEeT BKJIOHATh B ce0s 10 4-X y4acTKOB, MPHHAMJIEKANIMX Pa3HbiM siyeHKam
cetkd. Ilpyd 3TOM He afmBeKTUBHHIE MPOIECCH HE BJHSAIT HA KOOPAHHATHI
LeHTPOoB uacTuil. /s Tex sdueek, B KOTOPHIX TOCJAe MOAENHPOBAHHS al-
BEKIIUH HAXOAWTCS 10 HECKOJbKO YacTHIL, Cvmma 3HAUEHUH «BKJAM0B» KX
BECOBLIX (PYHKIUH OyIeT HMeTb 3HAYeHHe j , 4 CAMH 3HA4eHHsT — Te XKe
TIPOTIOPIMH TI0 OTHOLIEHHIO K 3HAYEHHIO BequHHbI f B sduefike, T.e.

on(,'l) on‘\l
kuy kg

n(l)y — gnll
o I

S+
e
S

aas mo6oro kij = 0,..., NAT 1.
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OGosnaunm 3a T mapameTp, MOKA3bBAwOIUHE, KAKOH H3 CEKTOPOB da-
CTHLLB paccMmartprpaercs. Hanpumep, Ha puc. 196 napamerp T moxer
TPUHUMAThL 3HaueHHs: A (NeBBI# HUKHUE cekTop), B (mpaBBlfl HMXHUE
cextop), C (npaBuiit Bepxuuil cextop) u D (neBbiii Bepxauii cekrop). [lyctsb
fe{T'y — BecoBoe 3HaueHue BesandnHn f B cekrtope 7' wactuuwml K (k —
HOMED YaCTHIBI) [10Ce MOLEANPOBaHHS He alBEeKTHBHBIX MPOLECCOB, TOTAA
oflllee BECOBOE 3HAUeHHe BeAMUYHHBI f [Jsi 3TOH YaCTHLEI COCTABHT MOC/E
(n + 1}-ro wara no BpemeHH

fiftt= Y D). (51)

T={A,B,C.D}

§ 3. TectupoBaHme pa3paboTaHHOr0 KOMILJIEKca
nporpamMm

Brizio mpoBeneHo TecTHpoBaHMe pa3padOTaHHOrO KOMILIEKCA APOrPaMM.
Ha puc.20 u 21 noxasausl uiiefiel OT 3arpsisHAONIMX BelecTB, 006-
pasymoiiyecs B npoliecce padOThl HeNpPepblBHO AeHCTBYIOIETO TOYEUHOro
HCTOYHHKA B 3aCTPOHKe M3 CeMH JOMOB IPH Pa3J{dYHBIX HanpaBJaeHHsX
Berpa. M3 prucyHkos BunHO, 4TO Wweiidp MmeeT OAMHAKOBYIO HIHPHHY KaK
npy npeodjajfamllleM HanpaBJdeHHH BeTpa BAOJAb OCH X, TaK d MpH Nnpeod-
JanaolleM HanpaBieHuyd setpa nox yriom 45 rpamycoB k Hedl. Ha puc. 22
n0Kas3aH iedd 0T 3arpsI3HAUINX BeilleCcTB, 00pasyioILMHCs B npouecce
paboThl HENpPepbBHO AeHCTBYIOWIEro IJIOWAAHOIO MCTOYHHMKA B TOH Ke
3aCTpOKKE.

V.M

1000

800

600

400

200

Jun Syt

500

Puc. 20. Ulnefid npu padoTe HelpeprlBHO AeHCTBYIOUWErO TOUEUHOTO HCTOYHHKA

npH npeoGaajaolleM HaNpaBieHHH BeTpa BAOAb KOOPAMHATHOH ocd X INIpH HalH-

YHM 7-MH AOMOB DasJHuHOH (GOpMBl M OpHeHTauMH. I'pafiauMyu Ceporo mnepeiawoT
BeJHYUHY KOHUEHTPaUUH
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Yy, M Crrrrzrrrress
[wAABAFFIY P}
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Puc. 21. Ulnefip npu paboTe HempepulBHO AeHCTBYIOLIErO TOYEUHOTO HCTOUHHKA

NpH HajlU4MK 7-MH AOMOB Pa3JHuYHOH (OPMBI M OpPHEHTALHH B Ciydae IOBOPOTa

BETPOBOIO MOJIS U pesbeda, H300paxéHHbx Ha puc. 20, Ha 45 rpanycos. ['panauun
Ceporo rnepegarT BeJUUNHY KOHUEHTPAUHH

VoM
1000
800
600
400

200

Puc. 22. lnefid npu padore HeNpepbIBHO Aei{CTBYIOLIErO MJIOLIAIHOTO HCTOYHHKA
MpU HAMMYUM 7-MH JOMOB Da3jiHuHOE (OPMEI M OpHeHTaUHH. [pamaunu ceporo
OTPaxKaloT BEJHUMHY KOHUEHTPALHH
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§ 4. ApxurekTypa nakera

ApxuTexTypa makeTa npeactaBageT co00# GJOUHYIO KOHCTPYKIIHIO.

B Gnoke nauanbHbix nannbix «regalign.dat» 3amaroTest THIIBI BBIYHCIIH-
TeJbHBIX CXEM, B 3aBUCHMOCTH OT KOTOPBIX M3MEHSIOTCS METOAHKA paboThl
MOAe/Hd M HeKOTOpble KO3((UIIMEHTE B HCXOIHOM YPaBHEHWH I[epeHoca.
Bapbenpys ux, MOKHO NPOCJEIHTh BJAKSHNE BHIYUCAKHTENBHBIX CXeM, pasmMe-
pa miara ceTKd M T. . Ha KOPPEKTHOCTb TOJIYHaeMblX De3yJabTaToB.

B 6s0xe HauanbHBIX paHHBIX «regior.dat» 3amarorcs mapameTpsi ceTKH,
HeKOTOpbie KOI(PMHIIMEHTH B HCXOIHOM YPaBHEHHH TePeHOCa ¥ TPaHHUUHbIe
ycaoBHs. Bapeupysd uX, MOXKHO APOCHENHTL BJAHSHHE BbIHHCAHTEIbHBIX
CXeM HA KOPPEKTHOCTh MOJNYYaeMHIX Pe3y/JbTaToB. AHAJIOrUYHO B OJIOKe
HauanbHbIX naHHHX «regmet.dat» 3amaroTcs mereonapaMeTpsl: CKOPOCTb
BeTpa, KOJHYeCTBO METeOCTaHIIHH, TeMiepaTypHble IPANKEHTHl U T. .

B 6soke Hauanbnbeix paunbix regdwm.dat sapaiotes napamertpsl, HeoO-
XOMUMble HpPU Hcnosb3oBaHud DWM-mongenu: kpurnyeckoe uyucao Ppyna
v T. .

B 6n0ke nadanbubx naHusix regurban.dat sapmalorcs mapameTpel, HeoO-
xXonumble TpH Hemodb3oBannd URBAN-momend: KoOpauHATBI ¥ BBICOTHI
3MaHUH.

B 6/0ke HauanbHbIX AaHHBIX regtopo.dat 3anaéress MacCHB BBICOT pe-
Jbeda, KOTOPbIH MOMXKET OblTh HEOOXOMHMbIM TIPH UCTIONb30BaHHH DWM- 1
URBAN-monesed.

B 6uioke HauwanbHsIX paHHbIX «regq.dats 3amaioTest mapaMeTpbl HCTOY-
HHKOB.

B 6uoxke HauanbHbiX nAaHHBIX «reginit.dat» 3amaéres pacnpenesieHne
KOHIIEHTPAIIMH B HauaJbHbI# MOMEHT BPEMEHH.

BuicoTsl pesseda oTpaxkaroTcs Maccubami wuces pasmepa double B ce-
penuHax sideek. [lopsifok 3anoJsiHeHus1 yKa3aH Ha puc. 23.

YA
15
819/10/11]12]13]14
11213145617
0 x

Puc. 23. Tlopanok sanonHeHus maccusa & aiae, onucoisaiouiem pedased

O6paboTka Pe3ynbTaToOB M3 (PAUJOE TMPOU3BOAUTCS JIOObLIMHU HMEIOU[H-
MHCsl CPEACTBAMH BU3YAJIH3alUH.

[MocnenoBaTeibHOCTL AeHCTBUI MpK paboTe ¢ MAaKeTOM:

I. 3anonnnutbs Qaiinsl nannbix «regfor.dats, «regmet.dat», «regur-
ban.dat», «regalign.dat», «regq.dat», «reginit.dat».

2. 3anyctuth poll.exe.
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3. O6patotaTb pesyabTaTel — (abinbl «*.dat».

Mopens TIMES umeer orpaHudeHHy10 06J1aCTh IPUMEHUMOCTH O MH-
HHMaJbHOMY DACCTOSIHUIO OT HCTOYHHKA — 10 fueek ceTkd, TOrna Kak
MaKCHMa/ibHOE PACCTOSIHHE OT MCTOYHHKA — He OrPAHHYEHO.

§ 5. HcnoanuTeabHbIe MOAYJIN AJS UHTETPUPOBAHHOM
UH(OPMALIMOHHOU CUCTEMBI

C neJiblo TOBHIIIEHHUS] ONePATHBHOCTH HH(OPMHPOBAHHUS BBICIIUX Opra-
HOB BJAacTH 0 4pe3Bbluafiubx cutyaiusax (HC) u ux pasputuu 6blia co-
31aHa UHTErPHPOBAHHAs HH(OPMANHOHHAS cHCTeMa MoneaupoBaHus. OHa
NaéT BO3MOMKHOCTb HAPOTHO3UpPOBaTh nocaenctBisg UC M 3KOJIOrMYECKHX
6encTBud. B 3Ty CHCTEMY BOIIJIM HECKOJbKO HCIOJNHUTENbHBIX MOAYJeH Ha
6aze nakera «TIMES».

MopenupoBanre 15 BHICOKOCKOPOCTHBIX OflePAaTHBHBIX PacdéToB OCY-
LIeCTBJAETCH TI0 AHAJNUTHHECKOHA (popMysle NP YIPOILAOLIHKX AOMYIIEeHHSIX,
TPUBOOMMBIX Bollie B (2).

5.1. IIporpammHubIil KoMmaeKke «Armocdepa ropoga». [lporpamm-
HBll KOMIIEKC «ATMocdepa ropoga» nmpenHasHadeH AJis IPOTHO3a PacIpo-
CTpaHeHUs 3arpsisHuTesed B atmocdepe ropoma M B Macmrtadax MNpPoOM3-
BOJIbHOTO PETHOHA Ha 3JIeKTPOHHBLIX TreorpapuuecKdx Kaprax [pH dpes-
BblyaHbix cuTyvanuax (HC). On ofecneurBaeT BBOI HCXOMHBIX MAHHBIX
B pacuértunli monyip «TIMESs u pacuéT u BH3yaslM3aIHIO TOJTYYEHHBIX
OAHHBIX B BUIE BUPTYAJbHOH KAPTHHbLI PASBHTHUS CUTYAIIMH.

«Atmocdepa ropopa» cosman cpencteami: Windows 95 OSR2 u Bbiine;
BDE Bepcuu 5,00 u suiue, Borland C++ Builder 4 u Borland Delphi 5.

Jas obecniedeHuss (pyHKIIMOHUPOBaHUS Momenyd HeoOXOMUMBI CJenyio-
iiMe TeXHUYecKHe CpelCcTBa:

— 1eHTPaJbHBIM NPONECccop ¢ TAKTOBOH uacToTo# Goubine 233 MIT,

06bEM onepaTHBHOH namsitd Godbiie 24 ME;

— 00bEM IHCKOBOH namaTH He MeHee | ['6.

MenosHuTeabHbIl MORYIs MOXKeT (DYHKIIMOHMPOBATL B IBYX PEXKHMAX:
B paboTe o0Lleld cucTeMsl H B ABTOHOMHOM DeXKHMe.

B kauecTBe HCHOMHUTENBHOTO MOLYJS CHCTeMbl MOAY/Ib «ATmocdepa
ropona» obecrneyrBaeT TMPUHATHE YIPABJEHHS H3 MOACHCTEMbI, (POPMHUPYET
pac4éTHOe 3aldaHHe W OCYIIeCTBJsgeT NHHAMHUYECKYIO HACTPOMKY napamer-
POB MOJeJH HA BXO[Hble NaHHEHIE.

3HaveHus KO3(QQUIMEHTa FOPH3OHTANbHON TUDDY3HK BHIUHCIIAIOTCS 1O

dopmy.e )
K =02 -max (0,5, |w|) - h,
[le 0 — YroJ TOPU30HTAJbHOH (DJIYKTyalldd HAaNpaB/eHHs BeTpa B pa-
NAHAHAX, W — CKOPOCTb Betpa B M/c, H — BbICOTa CJIOSI repeMellnBaHUS
B M, 3aBHCALLAs OT aTMOC(hEPHOH CTabUABHOCTH, (v — HEKOTODPbHIH 3MIMUPH-
yecku#l koapduimeHT (o = 0,01). Onepatop samaért xJaacc atmocdepHoH
CTaOUJIbHOCTH B BUAE HHAEKCA, PYKOBOACTBYsCh Tadauuel 8.
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Tatauua 8 Kaaccupuxartop aTMochepHOH cTabUABHOCTH

Kiace CooTBeTcTBY10- Crenens BricoTa cios
atMoc(epHOH | i HHAeKC VCTONIHBOCTH [Torona nepemeiyBa-
CTaGHJBHOCTH | B IIporpamme | ° Hug H, M

CuibHO Ouenb
J.
A 1 o cojHeuHas 2000 M
HeyCcToHuHBad
& JeTHSS TOrofa
Cpente CosHeuHo
B 2 per 1500
HeyeToHUnBas H TeIio
YMepeHHOo [lepemennas
C 3 pe P 1000 M
HeycTOHUMBas | 06Ja4HOCTD
. O61a4HbIH
D 4 HeiiTpanbHas 750 M
IeHb WAM HOYb
VMEDEHHO [lepemeHHas
E 5 VCTO;{HBM 00/1a4HOCTD 300 M
~ HOYbIO
CpenHe -
F 6 VCT(?ﬁ‘H/IBHH SICHAsA HOYb 250 M
sAcHas
CuJsbHO X0JI0HAas .
G 7 N ‘ 250 M
yeToHunBas HOUb, BeTep
cAabeli

SHaueHusd KO3(PHUIMEHTA BEPTHKAIbHOH TYpPOYJEHTHOCTH HA MPOM3-

BOJILHOK BBLICOTE 2

BbiHHUCJAAKTCA 10 CJACAYIOIWHM 3MIHUPpHYECKHM q)Op-

MyJIaM: )
SK.(h),z<h
K.(z)=4 "
K, (h),z=>h,
roe h — Boicota mpusemHoro cjosi, K.(h) — 3HaueHue Ko3(dHIKEHTA

BepTHKAMbHON TypOy/eHTHOCTH Ha HEKOTopol BbicoTe /i. B Tada. 9 npu-
BeJeHbl 3HAUEHHS STHX BEJHUYHH B 3aBHCHUMOCTH OT KJacca yCTOHUHBOCTH
atMocepot.

Tadauua 9. [lapaMeTpsl adst BbIYUCAeHUST KOI(P(UINEHTA BepTHKAIbHOH
TYpOyAeHTHOH Anddysun

Kunace atmocdepnoii crabuapnoct | A B C D E F G
K., v /c 160 | 100 | 70 | 15 15 | 0,13
h, m 100 | 100 | 100 | 150 | 250 | 250 | 250
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[Tonb3oBaTenp 3afaéT MOLIHOCTh TOUEUHOTO MCTOYHHKA. TovyeuHsi#l He-
TOYHHK BCErja pacnosaraercs B lleHTpe pacuéTHoi obaactu. [lonb3oBaTens
3a12€T BEJNHUYHHY CKOPOCTH W a3WMYyT HampaBieHus BeTpa. AsumyTt 0°
COOTBETCTBYET HaNpaBJeHHK ¢ ora Ha cesep, 90° — ¢ 3anaja Ha BOCTOK,
180° — ¢ ceBepa Ha wr, 270° — ¢ BOCTOKa Ha 3amaf.

HudopManus o pesnbede MeCTHOCTH coobiiaeTcsl B IBYX OAHOHMEHHbIX
daiinax ¢ pacwupernueM «dbi» u «mets.

[TocnenoBatenbHOCTE felicTBUH fpH padoTe C NMOACHCTEMOH:

. IlonroroButh afiibl ¢ 1aHHBIMK O peJbede.

. 3amyCcTHTh NpOrpamMMy.

. BrifpaTh UCIONHHTEIbHEIEH MOMIYJb.

. BeibpaTb B MeHio nyHKT «Bbi30B Mogesau».

. 3ajaTh BXOAHble [JaHHble B Tadjulle B €IHHHUIAX, YKA3aHHBIX
B ynpasJaswoulemM monyne. Mmena datnos ¢ penbeoM ¥ BRIXOAHOTO
haliza 3a7a0TCs ¢ TOMHBIM NYTEM, HO 0e3 pacllMpeHus.

6. 3anmycTHTh Ha CUéT HaykaTHeM KHONKH «Pacuér». 2Kpare nossiaeHus

H300paXkKeHHs Ha 3JeKTPOHHOH reorpaduieckoil kapre.

B radn. 10 npuseneHs BXOAHbBIE MapaMeTpbl MOIEJH.

Ul QN —

Tat6awnua 10. Hactpoliku BXOAHBIX NMapaMeTpoB MOAEH

Iapametp EauHuna usMepenns
Paamep obaactu no X KM
Pasmep ofaacti no Y KM

war ceTk mo X KM

Iar ceTKH mo Y KM
KoauuecTBo /08B pacuéta T

1ar rmo BpeMeHH g

KJacce aTM. cTaBHAbHOCTH HOMep H3 Tabd. 8
CxopocTb BeTpa M/c
HanpasJ/eHHe BeTpa (asHMYT) rpamycel
KOJI-BO BBIGPOILIEHHOTO BellecTBa TOHHBI

ras HoMep u3 Tab1. 11
TOUHOCTb pacyéra

Boisio 1poBefeHo TecTHpoBaHHE pa3pabOTAHHOTO MPOTPAMMHOIO KOM-
nJeKca.

McxonHble maHHbIe AJs pacyéra:

pasmepbl o6aactd — 90 x 90 xm

ar ceTku — 2 X 2 KuM;

BpeMs1 HabJ/II0AeHHs 3a PAaclPOCTPaHeHHeM TOKCHYHOrO rasa — 2 4;



§ 5. Henoanumenvrvie moOyAu 04 URMESPUPOBAHHOU UHPOpMAUUOHHOE D3

11ar 10 BpeMeHM — 3 MHH;

KOJIMUECTBO BHIOPOLIEHHOTO BellecTBa — OO T;

gjacc armocdepHodl crabunpHoctd — C;

cKopocTh BeTpa — 4 m/c,

asuMyT Betpa — 50°

Ha puc. 24 npuBenés npumMep pacdéra ¢ NOMOIIbIO MozesaH «Atmocdepa

rOpofas.

PRNR S
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FSET] Fom et mnyescanes

Puc. 24. [prMep WTIOCTPALMK Pe3yabTaToB pacdérta B cucrteMe MAC

5.2. Mopesb OLIEHKM ONACHOCTH OO0pa30BaHMS U PaCIpOCTPaHEHUS
B3pbiBoonacHeix cveceil (moxesns BOC)., Monens BOC npennasuauena
NS OMMCAHHMA pachpefierieHuss B NPOCTPAHCTBE 00JaKa B3PbIBOOMACHBIX
cMecel BelIecTB C BO3AYXOM IIPH aBapuiHbIX BeiOpocax B armocdepy. OHa
NpejacTas/seT co00H KOMIJIEKC NMporpaMm, oOecredHBaIOLIME BBOJA UCXO[-
HBIX AAaHHBIX B PAaCYETHBIH MOAYJb, PACUéT K BH3YyasH3ailMIO MOJYYeHHBIX
JAHHBIX B BHIE BHPTYaJbHOH KapTHHB PAa3BHTHA CHTYALHH.

Llenbo paspaloTky fABAAETCA CO3AAHME CPEACTB /i MH(DOPMALHOHHOH
NOAAEPXKKH 10/b30BaTeMeHl NPU MOATOTOBKe Upe3BblUaUHBIX MepOoNnpUsATHH
N0 JMKBMAAUMM TMOCJELCTBHH aBapuil, a Takxe NpH NPOBeIeHHH Npodu-
JAKTHYeCKUX Mep MO CHHXKEHHIO yluepda B ciaydyae BO3MOXKHOH aBapHH.
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Nzneane BOC cozpano cpeactBamu: Windows 95 OSR2 u Buiiie; BDE
Bepcuu 5,00 u Brie, Borland C++ Builder 4 u Borland Delphi 5.

Hnas obecnieveHuss GhyHKUMOHHpoBaHUS Mofenn HeoOXOTUMBI CJIedyIo-
lLlHe TeXHUYecKHe CPe/CTBa:

— IEHTPaJIbHBIH TIPOIeCcCop ¢ TAKTOBOH 4acToToi Gosbine 233 MIu,

00BEM omiepaTUBHOH naMaTH Soabiurte 24 Mo;
— 00b6M IMCKOBOH maMaTH He MeHee | ['6.
Monens BOC moxer (hyHKUMOHMPOBAaTb B ABYX pexXUMax: B padoTe
001leH CHCTeMbl H B aBTOHOMHOM DEeXKHMe.
[TporpaMmHbIA KOMIJIEKC TIPEeOCTaBAsIeT 110/Ib30BATEISIM BO3MOXKHOCTb!
— INIpOrHO3a 00pa3oBaHns 06/4aKa B3pbIBOOHNACHBIX H TOKCHYHBIX CMecek
BellleCTB B aTMoc(epe OT MTHOBEHHBIX BbIOPOCOB ONACHBIX IPOMBbIIL-
JIEHHbIX 00BbeKTOB;

— TIOJIyYeHHs APOTHOCTHYECKHX KapT 0Opa30oBaHHs B BO3/YILHOH cpefe
B3PBIBOONACHBIX W TOKCHYHBIX CMeceH BeilleCTB.
B cooTBeTcTBHH CO CBOMM Ha3HAaYeHHEM MOJe/b peasH3yeT C/efyIollHe
(PYyHKUIHH:
— obecneyrBaet pacyéTHele H WIPOBble BAPHAHTHl MOJENHPOBAHHS;
— obecneynBaeT npe/CTaBleHHe PACYETHOH MHMOPMALHH N0Jb30BaTe-
J5IM B Tpaduyeckol gopme.

B coctap nopcucTeMbl MOAENTHPOBAHHUSA BXOASAT:

— HCHOJHHTEIbHBIH TPOTPaMMHBIH MOAYJb IS pacdyéra 30HBl odpa-
30BaHHA B3PHIBOOTACHBIX CMecel BelllecTB C BO3AYXOM [0 JaHHBEIM
0 kKoHkpeTHHX HC.

— ©a3a 3HaHWH ¢ UTPOBLIMH BapHaHTaMH MOJIEJHPOBAHHS;

— OJ0K (OPMHPOBaHHs Pacu&THOIO 3afaHHs, MO3BOJSIIOILHH NOAr0TO-
BUTb HA0Op HCXOMHBIX JAHHBIX JJIs IPOBEEHHS PacyETOB HA MOJeNH
1 obecleyrBaoU Ui 0OAHO3HAYHOE TOJKOBAHHE 3alpoca H BbIXOAHOIO
JOKyMeHTa (MeHK);

— pacuéTHbIll 610K, ofecreyHBaOWHE TOJdyYeHHe pe3y/bTatoB Moje-
JMPOBAHH;

— OJIOK npeAcTaB/aeHHs HHOPMAallK H0Jb30BaTe/110, 0decreyHBaoLIHH
BHJ HeOOXONHMMOH BHIXOAHOHW HH(OPMALHH.

Crpyxrypa Mofesnu obecrednBaeT HeOOXOAUMbIE 1Jis peanu3aut QyHK-
LIMOHaMbHEIX TpeOOBAHHI HHGMOPMAllHOHHble H NIPOrpaMMHbIE CBSI3H MeXIy
€€ COCTABJISOIHUMH.

HMudopmannonnoe obecneyenre cHCTEMbI BKJKOYAET:

— BXOLHY HH(pOPMAIHIO;

— BBIXOAHYK HH(OPMAIHK:

— CpencTBa BeleHHs1 §a3 JaHHbIX.

B Tadn. I1 mnpuBeaeHbl HCXOAHBIE AaHHblE [/ HEKOTOPBIX BELIECTB,
NpeacTaBIA0IIMX co60H onacHOCTh 00pa3oBaHMs TaKMX CMecel mpu pac-
npocTpaHeHuy B aTmocdepe. [Ipenesb B3pblBaeMOCTH (HU3IIMH U BHICHIHE)
BhipaskeHbl KOHLEHTPAUMAMH B 00bEMH. % H B KI/M® MapoB pacTBOPHTENS
B CMECH € BO3AyXOM(HM)X€ M Bbillle 3THX IpPEAeJOB B3pPbIBUATbIE CMECH
00BIUHO He 00pasyioTcs).
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Tadauua 11. [lpenenas B3peIBaeMOCTH CMecel MAapoOB OPraHHYeCKHUX
pacTBOpHTEeH, Ta30B ¥ HEKOTOPLIX NAPOB ¢ BO3AYXOM

[Ipenessl B3puiBaeMOCTH

PacrtBopuTeas, ras, nap 00bEMH. % xr/m’
HU3WHH | BBICIWUMH | HU3LWHH | BBICIUHHA

H3o0-amuaierar 2,2 10 0,119 0,541
Areron 2 13 0,0485 0,315
Benaun 1 7
BeHson 1,4 9,5 0,45 0,308
H-ByTuaoseii crnupr 3.7 10,2 0114 0,314
Huokcan(1,4-) 2 222 0,0734 0,815
Juxnopatan 6.2 15,9 0,256 0,680
JIMXA0paTHIEH 9,7 12,8
Keumon 3,0 7.6 0,132 334
Mertuaauerar 2,2 15,6 0,127 0,431
MeTu/IOBLIH CTTHPT 5.5 37 0,0734 0,493
MeTtuadopMuar 5 28,7
MeTHAITHIKETOH 1.8 9,5
[Tupunun 1.8 12,4
Cepoyraepon 1,0 50 0,0315
Tonyon 1,3 7 0,0498 0,268
DTHAaleTar 2,2 11,4 0,0824 0,403
ITUAOBHIH CAUPT 3,3 19 0,067 0.64
DTHIOBBIH 3PHUD 1 40 0,365 1232
Aruadopmuar 3,5 6,4
AmMHaK 15,5 27
Aueraabnerus 4 57
BoasHoit nap 6 70
[ekcan 1,2 7
lentan | 6
Kepocun 1 7,5
Mertus xJjopHeTsIH 8 20
[lenTtan 1,4 7.8
[TonysonsiHoit (reHepaTopHelitl) ras 20 75
[IponuaeHoBas oKHChb 2 22
CBeTH/bHBIH Ta3 5 35
CepooKHeb yraepoaa 11,5 28,5
Cepoyriepon 1 50
Tonyoun 1,3 7
Hukaorexcan 1 9
DTH GPOMHCTBIH 7 11
IDTUM XJOPUCTHIH 3,5 14,8
DTHEHA OKHCh 3 80
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Huxnue mnpenenbt B3pbiBAEMOCTH TIBIJIEH HEKOTOPHIX BelecTB (¢ —
KOHIEHTpaLMsa TBEP/OTO TOPIOYero BeillecTBa B Mr Ha 1 J1 Bo3ayxa)

roprouee BeileCTBO c
KameHHEIN yroJb 17
Kpaxman 7
Myxa 10
Caxap 10
Cepa 7

B Ta6nuue 12 npuseneHsl napaMeTpsl HACTPOEK BXOAHBIX JAHHBIX B MO-

IeJdib.

Tatauua 12. [IpuMep HacTpoeK BXOAHBIX NMapaMeTpoB MOJENH

Hapanerp HOHE)%?SHOFO yMo,-'?{ZHmo leﬁzggiig
Pasmep obaactu no X PARAMO1 1 KM
Pasmep obaacty no Y PARAMO2 1 KM
[llar cetkn no X PARAMO3 0.025 KM
lar cetsu o Y PARAMO4 0.025 KM
KosanuecTtBO €10€B pacuéTa PARAMOS 9 T
[ar mo Bpemenu PARAMO7 0,05 u
Kunace atM. CrafHuiabHOCTH PARAMOS 3
CropocTs BeTpa PARAMO9 5 M/c
Hanpasienue BeTpa (a3uMyT) PARAMI0O 90 rpapychl
Kos-Bo BBIGpOIIEHHOTO BelUlECTBA PARAMI1 50 TOHHbI
Nus dabina penpeda PARAMI2 relief
Haspanue BeutecTsa PARAMI13 toluol
Tounelfi/oneparyBHelil pacuér PARAMI14 1

BxonHoll uHQoOpMaured ABISOTCA NaHHbE MOJMb30BaTe/ell, BBeAEHHbIE
B npoliecce GOPMHUPOBAHHS PACYETHHIX 3aaHWH U JaHHble W3 0a3bl JAHHBIX
(cM. TadaMIy HACTPOEK BXOAHBIX NapaMeTPOB MOJAEJH).
[MonbsoBaTenb 3a7aéT Maccy BhiOPOIIEHHOTO B3PbIBOOMACHOTO rasa OT

TOYCHHOI0 UCTOYHHKA.

ToueuHbIl HCTOYHMK BCeTAa pacrojaraeTcsi B LEHTpe pPacyéTHOH 00-

JIACTH.

[TonbsoBatesb 3a0aéT BeJHYMHY CKOPOCTH M asHMYT HafpaBJeHHs

BeTpa.
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AsumyT 0° coOTBeTCTByeT HampaBJeHH ¢ 0ra Ha cesep, 90° — ¢
3anaza Ha BocToK, 180° — ¢ cesepa Ha wr, 270° — ¢ BOCTOKa Ha 3amaf.

[Monb3zoBatens 3apaér tun BewlectBa (ra3). [as xaxkjaoro rasa B
taba. 13 3a1a07Ca 3HATEHHS HHKHEro M BepXHero rpefesa KOHUEeHTPaIHi
06pa30BaHHa B3DPbLIBOOMACHBIX cMecel., Tabauna 13 comepkutes B MHOOP-
mauuoHuoM (atse pdk_mix.dbi.

Tad6auua 13. Crpyxrypa (aiiia ¢ onucaHueM BeecTs

[lapamerp [loae BxozHoro catiaa Epunnua
H3MepeHHs

Haspanue rasa SUBSTANCE

Hiknu#t npejes KoHUeHTpauui PDK1 r/m’

Bepxuuil npenes KoHUeHTpaL# i PDK2 mr/m’

Wudopmanus o pesnbede MeCTHOCTH co0biiaeTcss B 2-X OfHOHMEHHBIX
daiinax ¢ pacwupenvem «dbfy u «met», TaKk ke xax W pas MomesH
«ArMocepa roponar.

BrixogHolt uHbopManHeHd siBJAsSeTcS BH3yalH3aUMs MPOBEeAEHHBIX MO-
JIeJbHBIX PacY€TOB Ha 3JE€KTPOHHOH reorpadMuecKoi KapTe B BHAE H30JH-
HUH HHXKHETO W BEpXHEro npenesa KOHUEHTpauui obpasoBaHus cMmecell.

TectHpoBanne OCyl1eCTBMAANOCH HA OCHOBE NPOBENEHHS! BBIYHC/IHTE/b-
HLIX 3KcreprMeHToB. Ha puc. 25 npuBenéH OfuH K3 Pe3y/abTatoB pacuyéra
obsactel, rne obpasyloTcd B3PbiBOONACHbie KOHIEHTpaiuyu cmeceil. [loxa-
3aHbt TPAHHKIbl HU3IIHX H BHICIIKHX B3PbIBOONACHBIX KOHIEHTpAIHH

5.3. Mogens mnpoiieccoB pacnpocTpaHeHHsl KaneJbHO-BO3LYHIHOU
undekuu (Monens KBH). Mopeabs npeacraBisier coGoil BHU3yanbHO-
MPOTHOCTHYECKHH ApOrpaMMHbIE KOMIJIEKC AJs HCCIeNOBAHMSA TPOLECcCOB
pacrnpocTpaHeHHs W 30H 3apakeHHs NpH NelCTBHH HCTOUHHKOB HHMEKUIHH.
KanesnbHo-BO3AyIIHBIM TYTEM pacnpocTpaHseTcs HH(peKUHs TakKux Ooges-
Hell KaK TpHII, BeTpsAHKA, KOpb, JM(MTEPHST H AP.

«Mopens KBW» nossosser mporHo3HpoBaTh pacrpenesneHHe SOJMbHBIX
JopeH, MpeacTaBaAoHX cO00H HCTOUHHK JanbHelIlIero pacrnpocTpaHeHHs
HHQEKUUH 110 TEepPUTOPHH TPOKHBAHHA, OUepUHBATH 30HBI 3AMIEMHUH BO
BPEMEHH H NPOCTPAHCTBE CPEACTBAMH MAaTeMaTHYECKOTO H KOMIIbIOTEPHOTO
MOJIeJIMPOBAHHS H BBIBOAHTH OOllee KOJHYeCTBO OOJIbHBIX JIOAEH B 3TOH
30He HA IaHHBIH MOMEHT BPEMEHH.

«Mopens KBH» obecneuynBaer pelleHue cUCTeMbl HHTeTpo-IupdepeH-
LHaJbHbIX YPABHEHHH B YacTHBIX MPOH3BOLHBIX, BBOJ MCXOMHBIX JAHHBIX
B pacyYéTHBbIH MOIYJ/b H BHIBOZ MOJYYEHHBEIX Pe3y/abTaTOB B BHAE BHPTYyaJb-
HOH KapTHHbl Pa3BUTHSI CHTYallHH.

Peulenne cucrembl ypaBHeHui «Mojesnn» NpPoBOASIT ¢ MOMOIUIBK YHC-
JEHHbIX METONOB Ha OCHOBE PA3HOCTHBIX AHAJIOroB AU(pQhepeHIHaNbHbIX
ypaBHeHHH AJs pacuéTHOH CeTKH.

«Mogenb» MpenocTaBaseT M0Ab30BATEIAM BO3MOXKHOCTD:
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Puc. 25. TlpuMep uumocTpauuu pesynabraToB pacuéra no moxead BOC rpanuibl
HM3LIMX M BBICIIMX B3PBIBOONACHBIX KOHLeHTpauui B cucreme MAC

— IIPOTrHO3a PacnpoCTpaHeHHs] HHpeKUHH M0 TEPPUTOPHH NPOKHBAHHS;

— TIOJIy4YeHUs MPOTHOCTHUECKHUX KapT paclpoCTpaHeHHs 3MHAeMHH.

B cooTBeTcTBHH €O CBOMM Ha3HayeHHeM MOJeJ/b peasHsyeT CJefyIoul1e
(byHKLHH:

— ofecnednBaeT pacuéTHble H UTPOBbIE BAPHAHTHI MOJENHPOBAHUS;

— obecrieyuBaeT NpeACTaBJeHHe Pacuy&THOH MH(POPMALMH [0/b30BaTe-

JISIM B rpaduueckolt dopme.

[lpy u3BecTHON 3MHUCCUM HH(pEKUUH B UEHTPE MOAENHPYEeMOH 06JacTu
¢ onpenenéHHON MIOTHOCTbIO HACeJeHHs, a TaKXKe HEKOTOPHIX APYTHX H3-
BECTHBIX MEeIHKO-OHOJOrMYeCKHX BeJHUYHHAX MOXKHO ONpeAe/UTb IPaHHLbl
Y4aCTKOB ¢ 3MHAeMHYeCKOH 06CTaAHOBKOM BO BpeMEHH U NMPOCTPAHCTBE U KO-
JUYeCTBO OOMBHBIX Jioned. MaTtemaTHuecKas MOAeNb B OCHOBHOM MOXKET
ObITb NPEACTABJEHA B CJEAYIOLIEM BHIE!

%X = div (K grad X) + rX(1 = b= m — n — p) + div wgX +
+ Xo(z,y,t), clz,y,2,t) > e,
X =0, clz,y,2,1t) <cp,
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rae X = AN(x, y)c(x, y, 2m, t) — NAOTHOCTh GOMBHBIX B 30HAX MHPUIHPO-
Banus; N(x,y) — mI0THOCTH HacesjeHus; ¢(x,y, 7,1) — KOHUEHTpaUHs HH-
GuuMpyIHX GakTepuil B Bo3ayxe, npuuéM, ecau (x,y, 2m,t) = ¢ (rpa-
HHYHOE 3HAUeHHEe HHQUIHPYWILEeH KOHUEHTPALHH), TO B Touke (x,y, 2m, t)
HauKHHaeTcs 3a00/eBaHHe CPEeLHEero YenoBeKa (TosABAsSeT s HeKOTopast IJ10T-
HOCTb CPemHHX GOJBHBIX), ecau c(x,y, 2m,t) < ¢, TO B Touke (x,y, 2m, t)
3aboneBanua Het, A — MeAUKO-CHOJOTHUECKHE KOTHUTHBHbIE K03()duLHU-
€HT, XapaKTepH3yIOlHH CrelHdHKY NJaHHOTO BHAA HHOpeKuuH; K — Heko-
TOPbIH KOTHUTHBHBIH KO3(h()HLKHEHT, 3aBUCALWMHE OT NPUHATHIX AONYILEHHH
IpH PACCMOTPEHHH IPOLECCOB (B YACTHOCTH, 3TO MOMKeT OblThb KO3(OH-
[MEeHT FOPH3OHTAbHOK AH(GOY3HH HHPEKLHH, eClH ONHCbIBAeTCs Npolece
pacnpocTpaHeHHsl HHGbEKUHH B TypOy/JeHTHOM ToJe atMocdepsl) U Xapak-
TEPU3YIONIKHE CKOPOCTh M3MeHEeHHs! I'pajAveHTa MJOTHOCTH OOMBHBIX; 77 —
HeKOTOPHIH KOTHHTHBHBIH MeIHKO-OHOJIOTHUeCKHH Koa(dHUHeHT, Xapak-
TepH3YIOIHH HHTEHCHBHOCTb 3BOJIOLUHOHHOIO HApacTaHHs WM yOblBaHHSA
(HaqH9He UCTOYHHKOB WJIH CTOKOB) KOHIEHTPAUHH HHGEKUHH OT OOJIbHBIX
aonedt; b(x,y,t), m{x,y,t) u n(x,y,t) — poan X, uaMeHsiowMe Ha JaHHBI
MOMEHT B Touke (x,y,t) MAOTHOCTb GOJbHLIX moned: b(x,y,t) — mons
X moge#l, y KOTOPHIX HHKyOGAILMOHHBIE MepHos pPasBUTHS 00Je3HH (OHH
eiré He sapawkawTt), mix,y,t) — mpoas X BbI3AOPABAMBAILUX JHOACH
Gaaroaps COOCTBEHHBIM 3alUMTHBIM CHJIAM opraHusma, n{z,y,t) — noJjs
X oped, YCKOPEHHO BbI3JIOPaB/HBAKILKHX 6/arofaps HpPHHATHIM Mepam
60pbObl ¢ 3NHIEMKeH, BKJ/0Yas H30Ja81HI0 O0NbHBIX, p — 1045 X, yMeHb-
HIanas 9McJ0 HOBBHIX OOJNBHBIX H KOHIEHTPAMI BUPYCOB H3-3a THbe/H
HHQEKIHH B pes3y/abTaTe BO3JAEHCTBHA KJIHUMATHYECKHX YCJIOBHH (MOpO3,
Kapa M T.1.) 4 KOHeYHOH »KH3HM BHPYCOB, W — YCDPEIHEHHAS CKOPOCTh af-
BEKTHBHOIO fnepemMellleHHs §OMbHbBIX JIIOReH B onpeneéHHOM HanpaBaeHHH
HJIH CKOPOCTb TepeMellleHHs] HH(EeKIHH B T10J1e BeTpa Ha OTKPbITOM BO3/yXe
B Toame Jjonei; Xy (xo,yo.2m,ty) — HavagbHOE 3HAYEHME IIOTHOCTH
GOMBHBIX B TOUKe (Zy, Yo, 21M) ¢ HAYANLHOH KOHIEHTpAlHelH ((:

Xo < Nwo,go); 1=0, @ =uwo, y=yo;
0; t#0orx#xpory # yo.

Ecan X(x,y,t) 2 N(x,y), to nonaraerca snadenne X (x,y,t) = N(x,y).
Pesynbrat cuéta MOXKeT ObITb IPEACTABJEH KaK M30JHHHH, COOTBETCTBYIO-
e 20 % 3a0o/eBIIHX OT O0LIero 4Hcaa Jogel, HaH Kak 4ucao 3a0ones-
HIMX B 3MHAEMHUECKOH 30He.

Jnddysna HHOEKUHH B NPOCTPAHCTBE MOMKET MOIENHPOBATHCSA IMO-
pa3sHOMY B 3aBHCHMOCTH OT paccMaTpHBaeMblx obsactell. Ecin paccmatpu-
BalOTCS MPOLECCH PAclpoCTPaHeH s Ha OTKPBITOM BO3AyXe, TO HHMHIIHPO-
BaHHe MOXKHO MOJEJNHDPOBATh KaK paclpoCTpaHeHHe BHPYCOB B 1OJe BETpaA.
Torpa snauenus KosdGduUHEHTa FOPH3OHTANBHOH AM(MOY3HH BBIUHCIAIOTCS
no dopmyse K = o max (0,5, |[w|)h, me ce — yroa ropusoHTanbHOI
GAYKTyally HalpaBJeHHs BeTpa B paguaHax, w — CKOPOCTb BeTpa B m/c,
H — BricOTa €J10s NepeMelIMBaHHS B M, 3aBHcsllas OT aTMocdepHOH

Xolx,y,2m, t) =
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CTabHABHOCTH, (x — HEKOTOpbiH amnupHdeckui Koadduunent (« = 0,01).
Onepatop 3amaét Kjaacc aTMOCHepHOU CTaGWJIBHOCTH B BHAE HHAEKCA,
pykosoacTBysice Tadauuel 7.

Ecann paccmatprBaemasi 0671acTh HMeeT CJAOXKHYO KOHDUTypauuw (3a-
pa’keHHe TpPOUCXOAHT B OCHOBHOM TIpH OJM3KOM KOHTaKTe B 3HaHHSX
W TpaHCTopTe), Toraa HeoSXOmHMO MoASHPaTh HEKOTOPHIH yCpenHEHHBIH
K03(hGhUIHEHT D1UPGHY3IHH, XapaKTepH3YIOMMH CKOPOCTb PaCNpOCTpaHeHHd
HUH(EKIMH, HATIPUMED, B TOPOACKHX YCJOBHSX.

®yuruHoHuposanre moneau KBU B cucTeme B KauecTBe HUCMOJHUTENb-
HOTO MOoAy/aa ofecreuyuBaeTcd ClelHa bHBIM TPOTPAMMHBIM KOMIJIEKCOM.
Cospana criellManbHas TeXHUYeCKas AOKYMEHTallHs, NO3BOJsONas onepa-
TOpaM HNPOH3BOAUTb 3aMyCK JAHHOTO MCHOJHHMTEJIBHOTO MOAYJS Ha CUET
W BBIBOAHTH Ha 3IKpaH NHCIJIEss BUPTYasdbHYIO KapTHHY pacripoCTpaHeHHs
W KOJHMYeCTBeHHBbIE XapaKTEePHUCTHKH peajibHbIX MPOLECCOB.

Jns obecnedenus GyHKUMOHHpoBaHug Mopenn HeoGXoMMa CHCTeMHas
cpena: Windows 95 OSR2 u Bbiute; BDE Bepeun 5,00 u Bblie.

Mogens KBU cozpana cpegctBamu Borland C++ Builder 4 u Borland
Delphi 5. Ona MoXkeT (QpYHKIHOHHPOBATH Kak B padoTe OOUIEH CHCTEMBbI,
TaK W B aBTOHOMHOM peXXHMe.

B xadecTBe HCMONHUTENBHOTO MOAYJS CHCTEMbl MOJENb O0ecredrBaeT:

— TIPHHATHE YTpPaBJIeHHUs U3 MOACHCTEMBI;

— ¢OpMHpOBaHHE pAcUETHOTO 3a1aHu;

— JHHAMHMYeCKYyK HacTpOHKY MapaMeTpoB MOJe/H Ha BXOAHbIE JaHHbIe.

Mopesb npenocTaBiaseT H0/b30BaTENAM BO3MOXKHOCTh!

— TIPOTHO3a pacipoCTpaHeHHs HHGEKIHH B IPOCTPAHCTBE OT MTHOBEH-
HbIX MCTOYHHKOB MH(EKIHH;

— TOJy4Y€eHHs MPOTHOCTHYECKHX KapT 00pa3oBaHUs 3MHAEMHUECKOH 06-
CTaHOBKH IPH 3a1aHHH COOTBETCTBYIOIIUX MapaMeTpoB M MpOrHO3a
HeOOXOIUMbIX Mep GOpbObt AJIS JUKBHAALKH GOJ€3HH;

— noncuét ykcaa 3adoJieBIIUX Jioael B 9THX 30HaX.

Lleabio pa3paboTku fABJAseTCH OKa3aHHe WHMOPMALHOHHOH MOANEep,KH
MOJNb30BATENSAM TIPH TOATOTOBKE UYpe3BblYalHbIX MEpONpUATHH M0 JHKBH-
AU 3MHAEeMHH, a Takyxe TpH TPOBENEHHH TNPOoGhHIAKTHUECKHX Mep MO
CHHKEHHIO 3a00J1€BaeMOCTH.

B cooTBeTCTBHH CO CBOMM HasHa4YeHHEM MOJe/b peanuayeT CjenylollHe
(byHKUHH:

— ofecnieyrBaeT pacyEéTHbIE U HTPOBble BAPHAHTHl MOJEJHPOBAHHUS;

— ofecneuyuBaeT NpeACTaBleHHe pacuéTHOl HMHQOpPMAUMM MOJb30BaTe-

JSIM B rpagHueckol (opme.

Pesynbratom cuéTa ABJAAIOTCA OuepyYeHHble U30JHHUSAMM 0OJacTH, e
MJIOTHOCTh OONBHBIX COOTBETCTBYET HEKOTOPbIM YCJOBHSIM, BKJOUAs 3MH-
JIEeMHH, a TaKkKe KOJIMIeCTBO OOJbHBIX JIIoAeH B 3THX 00/1acTaX.

CrpyxTypa nporpaMMHOro ofecreueHus MO3BOJSET Peaau30BaTh HyHK-
LHOHaJbHble TpeGoBaHHUs, HH(MOPMALIMOHHbIE U TIPOTPAMMHBIE CBSI3H MEXKIY
€ro COCTaBJSALIIMMH.
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O6ecnedenne CUCTEMBl BKJIOUYAET:

— BXOZHVIO UH(OPMAIIHIO;

— BLIXOZHYIO UH(OPMAIIUIO;

— CpelCTBa YHMCJJAEHHBIX PACYETOB.

Co0oTBeTCTBYIOIIHE NOJS TAPAMETPOB MpUBeleHbl B Tabaule 14.

Ta6anua 14. Tloas BxonHLIX napaMeTpos
[Tapanertp Ennnnua
U3MepeHus

Pasmep obgacty mo X KM
Pasmep obaacty no Y KM
[ar cetku no X KM
Hlar cetku o Y KM
Ular no spemMenu y
KoanuectBo ¢10éB pacuéra wT
Kaace atmocdepHoii crabuabHoct (1-V)
CxopocTs BeTpa M/
Hanpasaenue serpa rpagychl
CKOpOCTb aZiBEKTHBHOTO IepeMelieHns M/C
HanpapaeHre agBeKTHBHOTO NepeMellieHns rpajychl
Wmsa dafisa ¢ NJIOTHOCTBIO Hace eHUs
Creuncuxa nadexuun
Touneli/onepaTusHbIil pacHér
Konuentpanus 6akreputi B HauaJbHBIH MOMEHT BPeMEHU B 0va- LUT/M-‘
re HH(pEeKLHH
Kosgpdrunent nuddysun M /e

[TapameTp «Crenuguka pacnpocTpaHeHus» MNpenctaBJaseT co60H Ko-

THUTHUBHBIH KO3()QUUMEHT U MOKeT ObITh 3a4aH HEMOCPEeACTBEHHO B MoJe
3navenudt. [Ipu HaMUUIUYU BMECTO YHC/JOBOrO 3HAYEHHS B 0JI€ CHMBOJA «X»
JOAHHLIA TapaMeTp BLIYHCASETCS B COOTBETCTBYOUIEM (aie no BBeAEHHDIM

3HAYEeHUAM KO3DQUIHEHTOB T, b, m, 11, P.

[Tpu nyneBoM 3HaueHWW B mose KOIGQUIIHEHTA AUPPY3UM Mpeanona-
raeTcs MOeJb DPACNpOCTpaHeHHA HH(EKIHH Ha OTKphiToM Bosayxe. [lpu
3TOM KO3(pPUIIHEHT AUPPY3UH COOTBETCTBYET KO3((PUIIMEHTAM TOPU3OH-
TaJbHOU U BepPTUKAAbHOU TypOy/aeHTHOH RU(PY3HH B aTMochepe, KOTOpbie
BLIUHC/SIIOTCS W 3aBHCSAT OT KJacca aTMOC(epHOH cTadUAbHOCTH.
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[Tpu HeHyneBoM 3HaueHMH Ko3gihuIMeHTa AU(PPY3UMU B MOJie CKOPOCTH
a7 BEKTHBHOrO TIePeMelIeHUs 3a1aETCA COOTBETCTBYOIAS BeJAUYIHHA, A CKO-
pocTh BeTpa moJjaraetcd paBHOW Hymo. [Ipu HyseBOM 3HadeHHH B moJe
CKOPOCTH a/IBEKTHBHOIO TepeMelleHHs HCIONb3YeTcss 3HadeHHe CKOPOCTH
BETpa, 32/aBaEMOe B COOTBETCTBYIOUIEM [10Jle, U MPeNoNaraeTcst pacupo-

CTpaHeHHe I/IH(peKIlI/II/I B FOPU30HTAJbHOM I10J€ BETPA.

TabGanua 15. HacTpoliki BXOZHBEIX APaMeTPOB MOZEH

nepeMenieHus

Mapametp [ose BXOLHOTO | 115 yaouanmio EnvHuua
thatiia : 13MepeHus

Pasmep o6aactn no X PARAMOI 1 KM
Pasmep ofgactu no Y PARAMO2 1 KM
lar cetku no X PARAMO3 0,025 KM
[ar cetku mo Y PARAMO4 0,025 KM
Koguuectso ci0éB pacuéra PARAMO5 1 LT
[lar no BpeMeHy PARAMO7 0,05 u
Knace atMocdepHolt cTa- PARAMOS 3
ounpHocTtH (I1-V)
CkopocTs BeTpa PARAMO9 5 M/c
Hanpasenue setpa PARAMIO 90 rpajychbl
Konuentpanus 6aktepu PARAMI1 1 000 000 un-/M3
B OuYare MH(peKuun
Wwmsa daiiaa ¢ pacnpenedne- PARAMI2 regpopul
HUMEM TJIOTHOCTH HaCeJeHHus
Crnenuduxa vHbEKUUU PARAMI13 influenza
TouHbli/omepaTHBHBIH pac- PARAMI14 [
Yér
Kosgpduunent nuddysun PARAMI5 0 M?/c
CKOpOCTb aBEKTHBHOTO PARAMI6 0 M/c
niepeMerieHus
Hanpassenune afBeKTHBHOTO PARAMI17 90 rpajfycel

BbizoB 1 3arpyska oCymecTBAdeTCd NOoCAea0BaATEe/AbHBIMHU NeUCTBUAMU

onepatopa:

1) nogroroBka (aityioB ¢ JAHHLIMH O pacmpeseseHHH MIOTHOCTH Hace-

JIEHHUS;
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2) 13 pa3BEpTHIBAIOLIEroCs CTMTHCKA BEIGOP COOTBETCTBYIOLIENO HCIIOIHHU-
TeJIbHOTO MOZYAs ¢ HasBaHuem «KBI»;

3) BoiOpath B MeHIo «Patin» nyHKT «PaGouas kapTa» U ykasaTb (aila
¢ TJIOTHOCTLIO HACEJEHUS HA KApTe€ MECTHOCTH;

4) poibpath B MeHO «Pailla» nyHKT «HacTpolika Monrenu»;

5) B nanean «Mopenb» 3aM0MHHTL COOTBETCTBYIOIIME TOJs (B MOJe
«Monynb» ykasaTbh nofHbiil nyTh K Mogenu (daiia infec.exe));

6) B nanenan «IlapameTpbi» 3aMOJAHHMTL COOTBETCTBYIOLIHE TOJST COTJac-

o Tabauue 15;

BEIOPATL B MEHIO MYHKT «BbI30B MOREIH»;

3a0aTb BXOAHbLIE [IaHHLIE B Ta0AMIAX B €IHHHUIAX, YKA3aHHLIX

B VIIPaBAAKIIEM MOAY/E; HMeHa (HAUNoB ¢ MIOTHOCTBIO M BLIXOIHOIO

(halina 3apalTes ¢ MOAHLIM TTYTEM, HO 6e3 paciiupeHHus;

9) 3amycTUTb Ha CUET HAYKATHEM KHOMKU «BBIMOMHHUTH pPacuéTs; K aaTh
NosiBAeHHS M300paxKeHHUs] HA 3JMEKTPOHHOU reorpaduueckod Kapte
(moxasbiaeTcs pacnpesrenenye % OOJLHLIX 0T 00UIel MJOTHOCTH Ha-
ce/leHHs, H3MepAeMoll B des1./KM?) M OTUETHOH MH(OPMAIIMH B OKHE.
B cnyuae HeoOXonuMOCTH HaxkaTh KHOMKY «IlokasaTh pesynbtathi».

o ~J
——

Ta6auua 16. Crpykrypa dafiaa co cneunpukod HHGEKINH

ITapamerp [Tos1e BxOZHOrO (paiiaa Epnnnna
H3MepeHHs

Haspanue nH(exkunn SUBSTANCE

Koadduuunent » PARAMR I/c

Kosdduunest b PARAMB

KosdduuneHt m PARAMM

Koagppuunrenr n PARAMN

Kosdduuuenr p PARAMP

3navenue Bulpaxenus 7 x (1 —b — PARAM_SUM I/c

—m—n-—p)

Jloas 3a00/eBIIero Hace/eHus, MpU PDK

KOTOPO¥ BO3HHUKAET SMUAEMHUS

3HauenHe mapamMeTpa oy C_B wr/ m®

Kosdduunent A A M? /T

MunuMaabHasg NJI0THOCTh HACEJeHUS, POPUL_MIN yeq/Km>

LJsi KOTOPOH CYHIECTBYeT NOHATHE

ITHAEMUN

BxonHo#l uH(popMalHel ABAFIOTCS AaHHbIE N0Jb30BaTesell, BBeAEHHbIE
B rpotiecce (JOPMHPOBAHHS Pacd€THLIX 3alaHUil M NaHHble U3 0asbl AaH-
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HEX (eM. Taba. 22 HacTpoeK BXOAHLIX mapameTpoB Mojesu). [Moab3oBateb
3a1aéT HauaJbHOE paclpeneseHHe IJIOTHOCTH GakTepudl B BO3Ayxe. 3aTeM
omepaTop 3afaéT BeJUYMHY CKOPOCTH M a3UMYT HalpaBJeHHs BeTpa. 3ana-
HUe CKODOCTH pacuéra OCyIIECTBAAETCS BHIGOPOM CXEMbl pacuéTa.

[lnudpa 1 cOOTBETCTBYET PACUETY C HCMOJb30BAHHEM UUCJEHHBIX METO-
I0B KOHEYHO-PA3HOCTHBIX cXeM, ) — onepaTHBHOMY PAcyéTy KOHUEHTPAUHU
0aKkTepHH N0 aHAJHTUUECKOH (DopMyse.

[Tonb3oBaTenab 3anaéT cneuuMUKy HHQeKIUU. JIAg KaXkA0ro THMa HH-
thexkuuu B Tabumue 16 3apatorcsi snauenus (dadsn par_infec.dbf).

[Tona PARAMR, PARAMB, PARAMM, PARAMN, PARAMP uc-
NOML3YIOTC B TpOTpaMMe ToJbKo, ecau B mode PARAM SUM cro-
UT CHMBOJ «X». B TPOTHBHOM cJyd4ae yKa3aHHBIE II0JSI HICHOPHUPYHOT-
¢, W B COOTBETCTBYWIlEe ypaBHEHHe IOLCTABJSAETCS T[OTOBOE 3Haye-
uve B mose PARAM SUM, pashoe rx (1 —b —m —n — p). 3uaue-
Hg A M ¢y OonpenessilOT 3HAYEHHE HAYABHON [JIOTHOCTH OOJBHBIX
Xo(ﬂjo, Yo, 2m, to) =A-N-qg.

WMudopmanus o TJIOTHOCTH HaceJeHUs Ha MeCTHOCTH coobilaercs
B (haiisie ¢ pacmupenueM «dbi». D10 6asa nauuwix B D-base dopmare, ume-
wiiem pacwupenne «dbi». B atom daiine nepepaéresi Bes ceMaHTHUECKast
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rpaHuLbl 06JaCTH, [e CAOKHUIACh IMHAEeMHYecKass 06CTaHOBKA
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uHpopManusg KaprTorpapuueckux o0bekToB. Dasa maHHBIX NOMKHA HMETh
nBa 00s3aTe/NbHLIX TMOJAS U MOMXKET HMeTb HeorpaHMIeHHOe KOJHYeCTBO
nojeil atpudyTHBHON HHpopMauK. BTopolt Qaia uMeeT TO e UMd, UTO U
D-base, Ho ¢ pacmiupendeM «met». DTOT Qais CONEPKUT KOOPAUHATHYIO
H TOMOJOTHIECKVIO MH(DOPMAIHIO 00BEKTOB.

PesyabraTh TecTHpOBaHHSA NpUBeReHbl HA pHc. 26. JIMHHS ouepuHBaeT

O6ﬂaCTb, rIe co3madach 3MUAeMHYecKass 00CTaHOBKA.

€O
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I'masa Il

MOIEJIA BbIBOPA U UX INPUMEHEHHE
K AHAJIN3Y COIUAJIBHBIX KOH®JUKTOB

B nanHOH rsaBe MOCTPOEHbLI MW HCC/AEJOBAHL MaTeMaTHYECKHe MOLEJH
MOBEIeHUS COlMAJbHOH 06LIHOCTH B CHTYalUMH BhiGopa €0 TOH WJIM HHOH
no3niyu. Mozeau oCHOBaHB HAa MOHATHH COILMANBHO-TIONHTUHECKOTO MO-
TEHI[HA/a TUITMIHOU JUYHOCTH, COBEPUIAKIIEN CBOH BLIOOP HA OCHOBE MOI-
pakaHHUg B COOTBETCTBHU C 3aKOHAMH COIIMANBHOM MCUXOJA0THU. B matema-
TUYECKOM OTHOLIEHHY MOAEJH MNPeACTaBJAT co00i cHCcTeMy HeJUHEeHHBIX
OOLIKHOBEHHLIX OH((pepeHlInalbHLX YPABHEHUH, OMHUCHIBAKIIYI0 Pa3HOO0-
pasHble BpEMeHHbIe PeXXHMbl CAMOHAEHTH(MHKAIIMH COIHAMBHOH 0BLUIHOCTH,
B TOM YHCJE IHKJAWYecKyl camoupeHTHukauuwo. [IpuseneHnl mpumeps
HCIOJb30BAHUST MOZEJeH A5 aHa/AH3a M TIPOTHO3a 3THOMONHTHYECKOH CH-
Tyauuu B [larectase.

§ 1. Hekotopble 0CO0€HHOCTU MOAEJIMPOBAHMS
COLIMAJbHBIX MPOLECCOB

Metono/iorus MaTeMaTHIeCKOrO MOLEJAUPOBAHHSI 3aBOEBAaJa IMPOUHbLIE
MO3HIHK B TEXHOJOIHUECKOH M ecTecTBeHHO-HAydHOH cdepax, eé mpo-
rpecc CYIIECTBEHHO 3aMeTeH TakKyke M B NMPHUMEHEHHSX K IKOHOMHUECKUM
cucreMaM. Ec/au e TroBODHTbL O NPOIECCaX ¢ y4acTHEM 4eJ/0Be4eCKOro
thaxTopa (B MepByl0 ouepenb O COIMAJBHBLIX Tpolleccax), TO YCHeXH «Tpe-
ThEro MetTofa» Mo3HaHHUd, KOHCTPYHPOBAHHS, IPOEKTHPOBAHUS B 3TOH 06.1a-
CTH ropasno ckpomuee. CyllecTByeT HeMasno TAYOOKHX U NPHHIIHMIHAALHO
HEYCTPAHUMBIX MPHYMH TAKOr0 OTCTABAHHS:

l. Omcymcemsue 6 coyuoroeuld GYHOAMEHMAAOHOLE 30QKOHO8, T.e€.
CBsizelf MeXJY OCHOBHBIMH COUMAaJbHbIMH TepPeMeHHBIMH, AOMYCKaIOUIUX
TOYHOE KOJIMHecTBeHHOe BhiparkeHHe. Bripouem, BCOOMHHUM HCTOPHIO TaKOro
001IEM3BECTHOrO U He BHI3LIBAIOIIETO HY Y KOrO COMHEHHS 3aKOHA MPUPObI
KaK COXpaHeHHs sHepruu. [lepBolil mwar B ero O(UIMAJBHOM MPU3HAHHH
6o cneqnad B KoHile 18-ro Beka Ppanuysckoi Axanemueit Hayk, koTto-
pas npHHANA CBOE 3HAMEHUTOE pellleHHe He paccMaTpUBaThb JnaJjee MHO-
rO4YMc/IeHHble MPOEKTHl BEYHBIX JABHUratesell BBUAY HX [OJHOH HaydHOH
HECOCTOSATEBHOCTH. JIHIIb CTOJIETHE CITYCTA TOT 3aKOH 0OpEJ, HAKOHell,
CTPOrYI0 MateMaTHdecKylo (GpopMyaupoBKy. Moxer ObiTh, NpHaéT Bpems,
KOIJla COOTBETCTBYIOLHE YVIPEKAEHHS He CTaHYT BCepbes fake 00CyXAaTh

3
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COIlMaJIbHBIE POEKTHI, IPOTHBOpeUalire (MOKa ellé HeM3BECTHRIM) 3aKOHAM
COIIMOMIOTHH.

2. Heycmpanumas nemounocme «uzmeperuii». Jlaxe B Tex caydasx,
KOra CYUIeCTBYeT BIIOJHE YEOBJAETBOPHUTE/bHAs IIKaJa LS H3MepeHHd
(HanpuMep, 31€KTOPadbLHLIX NPEeINOYTeHHH) K pe3yabTataM CJjenyeT OTHO-
CHTHCS ¢ TOPa3no 00JbiIeld OCTOPOXKHOCTbIO, YeM K pe3y/bTaTaM U3MepeHUi
B MEXaHHKe, ACTPOHOMHH, (H3MKe, XuUMHU. ColManbHble CyObLEKTH He
C/MIUKOM CKJOHHBI K OTKPLITOCTH, HX MHEHHs H MOBeleHHe MOTYT ObICT-
PO H3MeHsITbes, TpefyloTesl HeMaJjble UHTeNNEKTya/bHble YXHIIPeHHUS 15
NPUOMHAKEHUS K UCTHHE C NPHEMJIEMON TOUHOCTLIO. DTO YIAETCS 1AJeKO He
BCErIa H He BCIOLY.

3. Pasnomacuumabrocmos, pasHopoOHOCMb U HEAUHElHOCMb H3ydae-
MbLIX COUMOJIOTHe# sBJeHHS W npoieccos. Hanpumep, paccMatpupaembie
COllHa/bHble OOIIHOCTH MOIYT HACUHTLIBATL OT HECKOJNbKHX 9e/OBeK [0
HECKOJIbKHX COTEH MUWJIJIMOHOB 4efoBeK (pasdpoc B BoceMb mopsiakos!),
a4 Ha/JAMYHE HEJIMHEeHHbIX H NpPSIMbLIX OOPAaTHLIX CBs3ed — HeoTbeMJeMas
XapaKTePUCTHKA JN1060TO COLMYMa.

4. HocmosaHHoe YCAONCHEHUE COUUQLbHbLY 0ODEKMOB U UX «pedrex-
CUBHOCMY», O03HaYalIlasi, B 4aCTHOCTH, YTO HOBble 3HAHHSI PAHO HJH
MO34HO CaMH CTAHOBATCSH 4acTbl0 0ObBEKTA, H3MEHsIsl ero XapaKTepHCTHKH
u cpolictBa. [lpumepom cay>xuT cynbba MHOIMX COUMAJbHBIX MPOrHO30B
W TIPOEKTOB — Jake OYAyUHM OOOCHOBAHHBIMH MO BCEM CYIUECTBYIOIHM
MepKaM, OHH, BMJeETasdCh B COLHAJbHYIO TKaHb, CTAHOBACH COUHMAJNBHOH
PeasibHOCThIO, HHKOTZA He OCYIIeCTBASIOTCS B TOH CTelNeHH, KoTopas OT-
Bedasa Obl CTaHAApTaM TOYHLIX Hayk. OTcioma — camopeanusymoluecs
¥ (ropasmo Haie) camMopaspyLIalIMecss COlHAaAbHbIe MPOrHO3LI H, KakK
OOHO M3 CAEACTBHH — OeCKOHedHAsl «TOHKA» MATEeMATHYeCKOH MOAeaM 34
H3ydaeMblM OOBEKTOM.

[TostomMy K MaTeMaTHUYeCKOMY MOAE/AMPOBAHUIO COLMAJ/bHLIX MPOIECCOB
HeoOX0AMMO NPeLbABJSATb AOMNOJAHHUTE/bHbIE <«IIOBbILIEHHbIE» MEeTOLOJOTH-
geckde tpeGoBaHuA. Mx cobawopeHde NO3BOAMUT CY3UTL MPOCTOP AAS HH-
TYMUTHBHOTO YMO3DHTE/IbHOTO «MOLENHPOBAHMSA», PACLUHPUTL [OJe [PHJIO-
KEeHUH pallHOHALHLIX MeTonos. MomeaupoBaHue NMPHUCYTCTBYET MOYTH BO
BCEX BHAAX TBOPYECKOW AKTHBHOCTH JIOAEH PA3JAHYHBLIX CIIEIHANbHOCTEH —
npeAlipHHUMATeNed W BOeHada/lbHHKOB, NOAWTHKOB W ympabJeHies. bes
NPUBHECEHUS] B 3TH C(epbl TOYHOTO 3HAHHS HEBO3MOXKHO PACCYUTLIBATD
Ha MOJY4YEeHHe CTOJb HYKHOW HaM BLICOKOTEXHOJNOTMYHOM, KOHKYPEHTOCIO-
cobHOi W pasHooOpasHol mponykuuu. K obmenpusHanubiM [1] npodec-
CHOHA/NbHLIM TpeOOBAaHUAM MATEMAaTHYECKOrO MOIE/JHPOBAHHS OTHOCSITCS,
Hanpumep:

1. Yétkas ¢opMyaMpOBKAa OCHOBHLIX MOHATHH M NMPEANOJOXKEHHH, ano-
CTEpHOPHBIH aHaMH3 afeKBATHOCTH HCIOJb3YEMbIX MOJeJel, rapaHTHPOBaH-
Hasi TOUHOCTh BLIYMCJAMTENLHBIX aJrOPHTMOB H KOMIBIOTEPHBIX MPOrpaMM.

2. AXKypaTHOe pasrpaHHYMBaHHE MaTeMaTHUECKHX M >KUTEHCKHUX Tep-
MHHOB, 3By4YalllUX OAMHAKOBO, HO MMEIOLIMX, 3349aCTyI0, PAsHbIH CMBIC] —
Xaoc, NOpsanoK, oudypxanus u T. 1. [TokasatesbHa B 9TOM OTHOIIEHHH Mapa
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«Xa0C—TIOPSifOK». B cHHepreTHKe XaoC 03HAYaeT MOJHOE PaBEHCTBO BCeX
5/J€MEHTOB PAaCCMaTPHBAEMOH CHCTEMb, a «[OPSIi0Ky — HX YIOPSAI0UYeHHOe
«HEPABEHCTBO». B 10pUCIIPYAEHIIHY «PABEHCTBO Mepern 3aKOHOM», Hao60poT,
OTBeYaeT MOPSIKY, & HEPAaBEHCTBO — IPABOBOMY XaocCy.

3. OcTopoXKHOE NpUMeHeHUe YKe TOTOBOro (M MOAHOrO) MaTeMmartuue-
CKOTO amnmapaTta K HM3Y4eHHIO peasbHBLIX OObeKTOB, C/eI0BAHUE MYTH «OT
obbeKTa K Mopeau», HO He HaoOopor. K mpumepy, HepemKu TONLITKH
qUCTO (POPMANLHOW TPAKTOBKH PSZA SIBJAEHUH C MO3UIIMH IIUPOKO H3BECT-
HOH TeOpHH KaTacTpod, BecbMa MOBPeLUBLINE PelyTalluH 3TOr0 U3SILUIHOTO
U 32KOHYEHHOIO Pa3fesa MaTeMaTHKH.

ITu U gpyrHe CTaHAAPTHLIE TPeOOBAHUS HEOOXOOUMO B Cjydae aHaJau3a
COHHAJbHLIX TIPOLECCOB JONOHHTL, 10 MeHbLIeH Mepe, CAeRYIOUIHMU:

1. He nmoxymarbcsi Ha TBEPAO YCTAHOBJEHHbIE (PAKTHI U 3AKOHOMEPHO-
cTH, u3beraThb coG/a3HA HAYUHLIX <«PEBOJIOIMH», TPHUKPLITLIX MaTeMaTH-
geckuM (aépom. [To MHEHHIO HEKOTOPLIX MATEeMAaTHKOB, 4eJO0BEYeCTBY He
chenyeT ocobeHHO XJI0MOTATh B CBSI3H C HACTYIJIEHHEM TPEeTbero Thicsde-
JeTHSt — Mbl el W MepBOro He 3aKOH4HAM (M B OOCYXKAEHHH 3TOH TeMbl
YUaCTBYIOT HeMaslble HAy4HbIe CHJLI).

2. He noamensatb coGoil NPEeZMETHHUKOB — COIMOJOrOB, (GUA0CO(DOB,
TOJAHTONOTOB (MK, BO BCSIKOM C/ydde, SCHO 04ePUYUBATL IPAHHUILY MEXKIY
NpUMeHseMOl Hcc/e1oBaTeNeM MaTeMaTHUdeckol MeTORoJorHed U ero cod-
CTBEHHBIMH BO33DEHHSIMH Ha H3ydaembldl mpenmet). Hampumep, sTHOJOMM
M COLHOJOTH BPSAJ JIM TPHU3HAKT CYUECTBOBAHHE TAKOrO TMOHATHA Kak
NACCUORApHocmy 3THOCA (MPU BCEM YBAXKEHHH K ABTOPY ITOr0 TEPMHUHA) —
€ro MPOUCXOMIEHHE CBS3LIBAETCS C JeHCTBHEM BHE3E€MHLIX CHJ, OILHAKO
MaTeMaTHYeCKHe MOJE/H 3BOJNIOIMH NACCHOHAPHOCTH yXKe CTPOsTCS U H3Y-
4al0TCsl.

3. [lo BO3MOMHOCTH NPHIEPKHUBATLCS 3APABOTO MO3UTHBH3MA, TPE3BO
OllEHHBasl, KaKHe H3 COI[Ha/bHLIX NPOIECCOB MOXKHO MOAE/JMPOBATL C [O-
CTATOUHOH CTENeHbI0 AOCTOBEPHOCTH, a /sl KAKMX el IpekIeBpeMeH-
HO T'OBOPHTbL 00 HCCJEIOBAHHH ¢ HeoOxonumod moaHotod. Mccaenosanus
B 3TOH 00/aCTH MOMKHO YCJOBHO NOAPA3ALAUTbL HA (PYHAAMEHTAbHO-OPH-
€HTHPOBAHHbie (HAMPABJAEHHbIE HA BbiCHEHHe OOUIMX CBOUCTB OOBEKTOB H,
B TO K€ BpeMsi, CBA3aHHbIE ¢ KPYIHOH peanbHOi npodsaemMoil) B KOHKperT-
HO-MPHKJAALHbIe (ONMHpAlOLIHecs Ha MOAyuYeHHble paHee (PyHIaMeHTaJjbHblie
3HAHUSA M AAIOLIHE KOJHIEeCTBEHHbIE XAPAKTEPUCTHKH).

B konnektusax UMM PAH, TYHUC ®AIICH u coudaxa MIY senyres
paboTbl Kak nepsoro {(MaydeHue cucreM «Baactb-O06uiectBo» U OAM3KHX
BONIPOCOB — KPaTKasl XapakTepUCTHKA 3THX HCC/AENOBAHMH COZEPXKHUTCH
B JaHHOM naparpade), Tak W BTOpOro HampasjeHHH (0CHOBHOE copepyka-
HUe fAaHHOHU rnaBmbr). [Ipuuém, B 3TOH AEATENBHOCTH HUCHOJHHUTEU PadoT
CTPeMATCA, 10 Mepe BO3MOXKHOCTEH, C/1ef0BaTh C(POPMY/IHPOBAHHBIM BbILIe
TpeGOBaHUAM,

[ToueMy Tax Ba)kHO M3ydeHHE HMMEHHO BONPOCOB (PYHKIIHOHHPOBAHUSA
Halle# rocyAapcTBeHHOH MalllMHbI, B3aHMOREHCTBYIOMIEH ¢ HAPOXK AAIOUIMM-
Csl ¥ HAC rPpaskJAHCKUM 0O1IECTBOM?
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[ToTomy 4TO McTOpHHECKHE 3a/1a9H, CTOSLIHE Tepes HOBOH poCCHUCKON
FOCYAapCTBEHHOCTDLIO, TIYOOKH H AOATOBPEMEHHDbI:

1. OnpeneseHue AONYCTHMLIX CTeNEHEH «pa3srocynapCTB/eHUs» KU3HH
HallMH, BMELWATENbCTBA (HEBMEWATEAbCTBA) BJAACTH B IKOHOMHUECKYIO [e-
ATENbHOCTb, B KyAbTYPy, HAYKy M Ipyrue cepbl o0ecTBeHHOH aKTHBHO-
CTH.

2. Buiop pa3yMHLIX OpPERENOB [eleHTpaau3aliuu ([leHTpaNU3aIHH)
BJACTHLIX MOJHOMOUYMH B Penepallv, ONTUMAALHLIX CIOCO00B UX pasLeda
MEX Iy UEHTPOM U cyObeKTaMH, CyObeKTaMH H OpraHaMU CaMOYIPAaBJCHHS.

3. Ilpeononenne BHYTPEHHUX NPOGJeM BAACTHLIX CTPYKTYD — OUPaHH-
9EeHHOCTH CPelNCTB H PecypcoB, HEHH(OPMHPOBAHHOCTH, HEKOMIETEHTHO-
CTH, KOPPYMIHPOBAHHOCTH.

JTH M ApyrHe He Nepeudc/eHHble 31eCh, HO XOPOLIO H3BECTHbIEe, 3a-
Ja4u LOJKHbI Pelatbesl B YCJAOBHMSX HENPHUAYMAHHOH «POCCHHCKOH clie-
nuduxu». K Held oTHocsTCs, Hanpumep, BEKOBOH (ThICSIUEETHHUH) OMbBIT
npenblAyLIed pOCCUUCKON TOCYyLAPCTBEHHOCTH, HEZOCTATOYHO ellé LIMPOKO
M3BECTHLIH, 10-Pa3HOMY TOJKYeMbIid U BecbMa NpoTHBOpeduBbiid. Ha ogHOM
gallle BeCOB — TOYTH ABYXCOTJeTHed maBHocTH, Bubisom H. M. Kapamsuna
0 TOM, 4TO TOJILKO «MYApasl, AOJArOBPEMEHHAsl ONBLITHOCTh HaydaeT Jionel
OnarogeTesbHOMY PA3LENeHHIO BAACTEH...» T.€. MbIC/b, AOCTOHHAS J11000-
r0 COBPEMEHHOr0 eMy MoJuTH4Yeckoro ¢gumiocoda. A Ha apyrofi — XoTs
W BnosiHe oObACHUMAdA, HO OTTOr0 HUYYTh He MeHee MPUCKOpOHAA MaccoBad
npuBbidKa obpamatbed «B LleHTp» moutw mo kKaxnomy nosoay. Hukyna
He VHUTH M OT HAWIMX TeONOJHTHYECKHUX peasHi: eBPasSHHHOCTH, COCel-
CTBa C Pa3HOOOPA3HLIMH IIMBHJM3ANNSMH, IPOCTPAHCTBEHHOH aCUMMETPHH,
HepaBHOMEPHOH 3ace/€HHOCTH, OTPOMHLIX paccTosiHuil. BecnpeueneHten
u (aKT nosfBJEHHSA, B OgHOYACLEe, CaMOi OOJbIION B MHPe POCCHICKON
«IHACTIOPbI».

Ko BceM 3THM CJI03KHOCTSIM, CONPOBOXKAAIOIKUM padoTy Hailedl rocynap-
CTBEHHOW MalIMHLL, A00aB/ASIOTCS TaKHe HeoTbeMmJeMble TpeboBaHHS, Kak
COXpaHeHHe He [eK/apaTHBHOW, a HCTHHHOH 11eJIOCTHOCTH HAllMH, 3aMeT-
HOe y/ayuilleHHe YCA0BHH e€ CyIIeCTBOBAHHS, YIPOUeHHe MEeXIYHAPOAHOTO
nonoxkenuss Poccuu, npexze Bcero, depes 0CO3HaHHe BCeMH €€ HblHelHeH
W rpsayelt poan B Mupe.

[Ipuxonut nopa HeusbexHoro obpallleHHs K OoJee pallMOHAJbHDLIM,
fosiee TOYHBLIM METOLAM CTPOHTE/NbCTBA POCCHICKOH TOCYIapCTBEHHOCTH,
paspadoTKe W aHa/JW3y, €CJAM YIOZHO, HAyUHbLIX MOZeJed 3TOTO CJOXHEeH-
wero npouecca. [locteneHHoe orpaHH4eHHe HHTYHTHBHLIX MOAXOAOB H HM-
NPOBH3AIHH, TONUTHYECKOrO MUCTHIIM3MA H TYMAHHbIX (OPMY/JAHPOBOK —
HacyiHas HeoOXoAHMOCTh, MO0 1leHa KpynHbIX OIKHOOK B 3TOH cdepe nas-
HO CcTana HempHemJeMo BbICOKOH ans ceropusided Poccuu. lpouece ne-
MHUCTH()HUKAIUY BJAACTH y7Ke HA4ajacs, O 4EM FOBOPHT BAEYATASIOUIHMH ycrex
TaK HasbiBaeMblX H30MpaTENbHBLIX TEXHOJOIHH, LWIMPOKO MPUMEHSBLIUXCH
B TIOC/NEeNHHe TIOfbl Ha OOLleHAllHOHAbHBIX M PErHoHaJbHBIX BBIGOpaX.
JlaHHble TEXHOJOTHH OTHIOAb HE CBOAATCH KO BCeoOlleMy «IMPOMBIBAHHUIO
MO3I0B», Pe3Yy/abTaTbl KOTOPOro MOLYT, KCTATH roBopsd, ObITb NPOTHBOMNO-
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JIOMCHBI OXKHAeMbIM, a BKJOYaioT B cebd BecbMa TOHKHE MPHEMBI KOJH-
4eCTBEHHOTO aHA/M3a H Jaxe 3/eMeHThl MaTeMaTHYeCKOTO MOAeNHpPOBaHHs
(MMUTALMK) NOBENEHUA U3bUpaTeel W NONUTHYECKHUX COTIEPHUKOB. B 3TOM
OTHOIIEHHH Mbl, MO-BHIHMOMY, NPHOJHKAEMCS K MHPOBBIM CTaHZAPTaM,
U NPETEHAVIOUINe HA BJAACTb CHJbl TTPOCTO 00A3aHBl CHHUTATHCS C HOBLIMU
NOIXOaMH,

Onnako Kak u30UpaTeNbHble TEXHOJOTHM, TAK U BO MHOTOM OJH3KHE
HJH CBSI32HHBIE C HHMH METO/bl COLHONOJIMTHYECKOTO MOHHUTOPHHTA TIpef-
Ha3HaueHbl, B OCHOBHOM, /Il AHAJM3A TOJHTHYECKOH KOHBIOHKTYPbI, /5
COMIPOBOXKACHUA TeKyleH 6opbdni 3a BaacTb. Msydenue Gosee rayboxoro
nsaacta npobjem rocylapCTBEHHOTO CTPOUTEBbCTBA, OTHOCSMIUXCA K (YH-
JAMeHTa/lbHbIM BOIIPOCAM MONHTOJOTHH, TpedyeT co3fanus 0ogee riiy0oKux
MofeJeH, CYIIeCTBeHHO HCIOAb3YIOMIMX OCTHKEHUST TOYHbIX HayK. Hesbas
CKa3aTh, 4TO 00lAs MOJAUTOJOTHS HypaeTcs MATeMaTHUYeCKOTO s3biKa —
MHOTHE IOJHTOJNOTHYEeCKHe YUYeHHS] M TEODHU OINEepHPYIOT ¢ TaKHMH IOHS-
THSIMH Kak «00paTHas CBA3b», «IOTOKH HH(pOPMALHMU» H T.[., HO TOJBKO
KaK ¢ 00pasamu, CAYXKAIMUMH AN KPATKOH MAMIOCTPALMH T€X MM HHBIX
TOJIOXKECHHH.

B 1o xe BpeMms Hall NOKa €lI€ NepBOHAYA/bHBIH ONBIT CBHAETE/Nb-
CTBYeT — TPH OTHOCHTENbHO HeOOJbIIOM YHC/E JONYILIEHHH BO3MOXKHO
MOCTPOEHHE BEChbMA CONEPXKATEAbHBIX W TMOAAAIOUIMXCS HCCAeA0BAHUIO Ma-
TEeMaTHYeCKHX MOJe/eH, OMHUChIBAIOIIMX HEKOTOPbIE KIIOUeBble BO3AEHCTBHA
B cucteMe «locynapcteennas BaacTb — [pampaHckoe ofmecTso», a pe-
3y/AbTaThi MOIEJHPOBAHUS AOMYCKAIOT AOCTATOYHO SICHYIO MHTEPIPETALHIO
B MOJHTOJNOTHYECKHX TepMHHAX. TeMm caMblM, METOMOJOTHS MaTeMmaTHde-
CKOTO MOJAE/NHDPOBAHHSA MOXKeT MOCJAYAKHTb 0ojee TyOOKOMY MNOHHUMAaHHIO
cucreM «Baacte-O0uiecTBo», MHOTHX BayKHBIX BOIPOCOB «TEXHOJOTHH»
BJIACTH.

Paccmatpupas npoOaemy upe, caefoBaso Obl ¥MeTb B BHULY, HTO
TPaAHIHOHHO CHJbHAS OTe4YeCTBEHHAs LWKOJAA MAaTeMaTHUYeCKOTO MOAEJAUPO-
BaHMs BCETAA OTBeua/a MHPOBOMY YDPOBHIO (O HEKOTOPBIX €€ NOCTHKEHHSX
cM., nanpumep [1]). He Ovmer GonbiiuM pPUCKOM YTBEPMHAATb. MHOTHM
Npo(ecCHoHaNaM TOUHBIX HAYK [0 CHJAAM, He IOAMEHSs HCTOPHKOB, CO-
[IMOJIOTOB, TIOJAHTOJOTOB, BHECTH 3aMETHYIO JeNTY B MeXIHCLHMIJHHAPHOE
Ie10 paspaboTKH HayuHbIX Moje/]eH CTaHOBJEHHS M (PYHKIHOHHPOBAHUS
DPOCCHHCKOH TOCYNAPCTBEHHOCTH. BpyuuB, TeM caMmblM, Halled BAACTH [O-
NONHHTE/bHBIH HENOJHTH3UPOBAHHBIN ¥ HEUJIEOJNOTH3HPOBAHHBIH H TOTOMY
VHHUBEPCANbHBIF HHCTPYMEHT AAst YIAYOJAEHHOTO aHAAH3a W JOJTOCPOYHOTO
nporuosa. Cnoco0CTBOBAHHE BJACTH, 4 3HAYMT, H BCEMY OOLIECTBY, «yMOM
NOHATb» PoCCHI0 BOBCE He NPOTHBOPEUHT KEJNAHUIO B HeE «TO/bKO BEPHTb».
Ckopee Ha000pOT, BBIIBUrAeMblil HAIUMMH BbIZAIOIIHMHUCS COOTEUYECTBEH-
HUKAMH HPaBCTBEHHBIH HMIEPATHB «XKHTb He M0 JKH», MOXKeT ObiTb MOI-
JIepXaH TOYHBIMM TOAX0IAMH, CHHUMAIOIIMMH C BJAACTH U3JIUIIHUHA MOKPOB
TAWHCTBEHHOCTH M HeNpeacKasyeMOCTH.

[lepeuncauM HeKoTOpble HANpaBAeHHA HUCCJAEIOBAHHH, pa3BUBaeMble B
paMKax IAaHHOH TeMaTHKH!
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1. OcHoOBHBIE CBOHCTBA MaTeMaTHUYeCKHX Mofejel cuctemsl «locynmap-
CTBEHHas BAacTb — I paxknaHnckoe obiiecTBo» (IpoBepKa UX Ha Pa3yMHOCTh
U «aJleKBATHOCTbY, COTIOCTABJCHHUE PE3YIbTATOB ¢ PEaNUAMU TPAAHIHOHHBIX
JIEMOKPATHIA).

2. KaracTpogduueckue 3BONIOINMUH pacnpeleneHus BAACTH B HEPAPXHIX
U CTIoco0bl UX MApHPOBaHUA (TOTaNWUTAPHBIE W aHAPXHUECKHE <«JIOBYIIKH»,
CpaBHEHHME C HEeKOTOPbIMH KPYyMHOMACIUTAOHBIMM COOBITHSIMH H3 HCTOPHH
Poccun u Fepmanuun XX-ro seka).

3. Koppynuus B vepapxusix U 3(p(eKTUBHbIE CTPATETHH UX OrpaHHYe-
HHUS.

4. TlpocTedimue Moaean paBHOBECHUS BeTBEH BJACTH.

5. Ipyrue akryanbhble npodiembl (ONTHMAJIbHAS KOHCTPYKUHS BJACT-
HOTO JIepPeBa, BOMPOCHL «BJAACTOMETPHH», JNENEHTPANHU3ALUsA MOJAHOMOUYHH
U (enepanbHOE YCTPOHCTBO, TIOCAEACTBUS PA3TOCYAapPCTBICHHS).

Pesyaptatel 3THX padoT AOCTATOYHO MOAPOOHO OMYOJHUKOBAHBL (CM.,
nHanpumep, [1-4]). [TosToMy orpaHuyMMCs JAHIIL KPATKOH HJJIIOCTpAIIHEd
BBIBOJIOB, CJEIYIOUIHX U3 MOJENMPOBAHHS KOPPYMIIHPOBAHHBIX HEpapXHH.

Koppynuus naBHo ctana orpoMHOHM poccHHCKOH mpodsaemoil. Brpouem,
He TOJbKO POCCHHCKOH, a v obiuemuposoi. Ha ogHOM U3 HelaBHUX 3KOHO-
Muyeckux Qopymos B Jasoce padotasa CeKlMs ¢ XapaKTepHbIM Ha3BaHHEM
«B3aTkoHOMMKa» (TaK UTO Hailia cremu(pUKa 3aKA0UAeTCs, MPeX/Ie BCero,
B macuwitabax 3Toro sBjeHus). CYILIECTBYIOT J1axKe BcepbEés obcykaaeMbie
TOYKH 3pEHHS O TNOJEe3HOCTH KOPPYTMIHH Kak CBoeoOpasHOH cMaske KoJéc
TOCYLAPCTBEHHOTO aMNNapaTta. XOPoilo U3BECTHLL ANPOOHPOBAHHBIE CIIOCOOLI
M Mepbl 3IKOHOMMYECKOrO M 33aKOHOJATeNbHOTO XapakTepa JJs eCau He
NO/MHOTO HCTPebieHns: 3TOH GoJe3HH (YTO, HABEPHOE, HEBO3MOXKHO), TO, 110
KpalHe#l Mepe, e€ orpanudenus. Jymaercs, UTO aHAAW3 MOfieNeH BAACTHBIX
CTPYKTYP MOr Obl IOMOYb OTBICKAHHUIO IOMOJHHUTENBHBEIX, 00/ee TOHKHX,
MHCTPYMEHTOB NOJAABJEHHS KOPPYIIHH.

3agaua Gopmyaupyercs npuMepHo caeayioiuM odpasom. [lyers B enu-
HUIY BpemeHH cuctema «Baacte-OOwectBo» BheaseT HEKHH pecype
(uactb Owomkera) aas GopbObl CO CKPBLITBIM OIMJIAYMBAEMBIM HCIOJb30BA-
HMEM TOCYIAPCTBEHHOHM BJAacTH B HHTeEpecax 4YacTHBIX Tpynn (Koppyn-
nui). Kak pacnopsautbess uMm Gogee s(PpdekTUBHO, T.e. TaK, 4TOObl NpH
(PUKCHPOBAHHOM AHTHKOPPYILHOHHOM pecypce (OH, OUEBUJHO, HE MOXKET
OBITb CKOJb YTOZHO GOJBLIMM) YHOTPeOHTb IeHbIH HAJOTOI/ATebIIHKOB
HaUAYUIIHM 00pa3oM M AOCTHUb MAKCHUMaJbHOTO MNPEAOTBPALLEHHS Yilep-
0a oT Koppynuuu? B Mopenn HAeanbHBIX 3aKOHOMNOCJYILIHBIX CTPYKTYP
BJACTU BBOAUTCA 0O0YCJAOBAEHHAs KOPpyNLHeH «mopyar, (opMau3yroTCs
TaKHe MOHATHSA, KaK CTeNeHb KOPPYMIIHPOBAHHOCTH, yiepd OT KOpPYMUHH,
3(p(peKTHBHOCTL €€ MONaBJEHHSA U T. .

BoluncauTesibHble 9KCIEPHMEHTbl € MOAEJSAMH [OKa3bIBAWT: U3-32
CJIO?KHOH TOMOJIOTHM HepapXWH U HX HEOAHOPOLHOCTH CYILECTBYIOT OoJee
U MeHee 3((EKTHBHblE CTPATErMH MOAABJEHHS KOppYMUHUH (mpu BeIGOpe
NJ0Xo# cTpaTeruu s(GQekT MoxkeT ObITb H OTPHLATEJNbHBIM — 3aTpaThl
NpeBbIAnT «Opubbliby). CaenoBatebHO, NOABASETCS BO3MOXKHOCTD
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NPOBOAUTH  AHTHKOPDYTILIMOHHbIE  MEpOTIPHATHS  §ojiee  OCMBICJEHHO,
obpanlas OCHOBHOe BHHMMaHHe Ha HauboJee UYBCTBHUTEJbHbIE K HHM
VYacTKH 3apaKEHHOH HepapxuH (B JAHHOM CJyyYde HMMeloTCsl BBHAY
NONHUEHCKHE Mepbl — MOHCK, OCYKJIeHHe M HAKA3aHHE KOPPYIIHUOHEpPOB,
3anmuTa CcBUAeTeeH U T.1.). BmiTekamollee M3 MOfeaM OpeNcTaBaeHHE
0 CYHICCTBOBAHHH KDHTHHYECKHX YPOBHEH B HEpapxXHM, uYepe3 KOTOopbie
NPOKa4YMBaIOTCA HAUDO/bLINE CYMMAapHble TOTOKH BJACTHBIX PACIOPSIKEHHH
(M 3T0 Heo0f3aTE/bHO BBHICIIME 3BeHbs), AAET OAMH M3 KJoueH 1
NPOBEACHHS KAAPOBOH MOJUTHKH — 2KeJ/aTe/bHO MPaBHJABHO HAXOIUThb
3TH YPOBHH, TpPEIBHIETb HX BO3MOXKHOE CMelleHHe B HepPapXHu
u obecrnedntb, B MepPBY0 oOYepelb, HMMEHHO 3TH YPOBHH JOCTATOYHO
YECTHBIMH H KOMIETEHTHbIMH YHHOBHHKAMH.

[TonoGubld anHaan3 MA€T HOBble APTYMEHTHI B [I0/B3Y TOTCO, YTO pas-
JIHYHble HECOBEPILEHCTBA BJAACTHBIX HEPAPXUH Hefb3s Peofo/eTb HACKOKa-
MH, KaMrnaHeHlWHHOH., B3auMogedcTBuA B CUCTEME «BJaCTh — OOLIECTBOY,
(hopMHpyeMOe HMH peajJbHOe paclpeieseHue BJAACTH W «IOTOKH» BJACTH
B HEPapXHU 3aBUCAT OT MOBEJEHYECKHX XAaPAKTePUCTHK MapTHEPOB, Pa3HbIX
B DA3HbIX 4aCTAX HEPApXHH, OT CTPOEHHs BJACTHOHU CTPYKTYDHl, KOTOpbie
B CBOIO OuUepelb H3MEHSIOTCs co BpeMeHeM H T. 7. KoHeuHO ke, vepapxus
TaK WM HHaue NMpUcrocad/uBaeTcs K HOBbIM YCAOBHSM, HO BO MHOTOM CTH-
XuiHO. B cucTeMe MoABASIOTCA W3MHILHHE HATpPSXKEeHWs, KOTOpPBIE MOXCHO
6bl0 OBl CMATYUTb, MPUHUMAA BO BHUMAHHe pe3y/bTaThl MOAENHPOBAHHA
TeX WM MUHBIX W3MeHeHHH. C MoaensaMy, B OTJIHYHE OT peanbHBIX 00BEKTOB,
IO3BOJIEHO MPOBOAUTL NIOObIE IKCTIEPUMEHTH (a5 0ojee TOYHOTO aHaAU3a
HeoOX0IUMO, YTOOB 3TH MOJENH OblAH OCHAIIEHH, T.€. JOMOJHEHBl CBEeje-
HHSAMH H3 [I0KA ellé He CYIHEeCTBYIOMmEH POCCHHCKON «BAACTOMETDHU»).

CkasaHHOe B NIOJIHOH Mepe OTHOCHTCS TaKKe K BoNpocaM (enepanusma,
PasroCyAapcTB/eHHsT H APYTMM (pyHAAaMeHTaNbHbIM NpodJaemMaM HaiieH ro-
cynapctsenHocTH. [lo/e3Hbl naxe camu NMOCTAHOBKH 3a/a4, C/EAYIOUIHE H3
usyueHus mogener cucremsl «Baacts-Obiectso». Hanpumep, genepanusm
TECHO CBsI3aH C JeleHTpa/H3alued BJacTH, ¢ HAHAYYLIHMH CIOcoOaMH
pasgena nonnomouui Memay llenrpom u cyObektamu Qepepauuu. ITH
Crocobbl M NOCJAEACTBHS X peau3alii MOTYT NPeABAPHTENbHO H3Y4yaTbCsl
no mopeasMm. Kpome Toro, H3 Mmoiened HETPYIHO YyCMOTPeTb, 4To y (e-
JepalbHblX BJACTHBIX CTPYKTYP HMEETCS BO3MOXKHOCTb, OCTABAsACh B paM-
KaX yKe YTBEPXKIEHHBIX OOUIMX JOTOBOPEHHOCTEH, BECTH BECbMa TOHKYIO
«Hrpy» ¢ cyOBEKTaMH ¥ JOCTHTATb CBOMX lLieJed (M HaoOOpoT, Takas xe
Urpa BIOJIHE AOCTYIHA cyObekTam). E€ cylHOCTh 3akjayaercs B Beidope
NOAXOASIINX MPONOPLHH MEXKAY NPUKA3AMH «[10 KOMaHJAE» H NpHKA3aMU
«4epes rosioBy», APHYEM pPACXOnyeMblH BJAACTHLIH PeCcypc OCTaéTCA HeMs-
MeHHbIM. Poccuiickas crneuudguka Takoro poga A€ATebHOCTH DOMXKHA, I1O-
BUAMMOMY, COCTOATb B Y4€Te NPOCTPAHCTBEHHONH W NMPaBOBOH acUMMeETpPHU
(henepalMt, ¥, KOHEYHO Xe, B YUETe ycToABLIeHCH B PETHOHAX MCUXOJOTHH
B3aMMOOTHoOLIeHHH ¢ LleHTpom.

Ecau ke roBopuTh 0 Impoleccax pasrocyiapcTBJAEHHS (HAalHMOHaAH3a-
UHH), T.e. 06 yMeHbllleHHH (YBe/siHUeHHH) pasMepa HEMoCPenCTBEHHO KOH-
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TPONHPYEMOl BJACTHIO YAaCTH HAllMOHAJBHOTO MTHPOTa, TO 1aKe MOBEPXHOCT-
HBIfl aHAJMM3 MOJeJeld HABOAMUT Ha CJeAYIOllHe BOMPOCH: HA0 MU MPU 3TOM
coKpallaTh (YBeJHYUBATh) WTATH UEPAPXHU, A €CJH JI4, TO KAK — METOI0M
PABHOMEPHOH <«IIPONOJKH» MAH HCKJIOYEHHEM LEJbX YYaCTKOB BJACTHBIX
CTPYKTYP, KaK M3MEHHTCS Mepa «OTBETCTBEHHOCTH» M YCJOBHS PabOTHI
ocTarowWMUxcs (NPUOBIBAIOLIMX) UYHHOBHUKOB, B YEM MOXKHO MOJOMHTHCHA
Ha 3apyOeXHbIH OMBIT, 4 TNe HeAb3sl UTHOPUPOBATb OCOOEHHOCTH POMHBIX
BIOPOKPATOB U TPAXKIAH?

OredecTBeHHAs WKOJAA MATEMATHUECKOTO MOJAENHPOBAHHUS MUMEET MHO-
roJleTHHe TPAAMIUMH, Pa3HOOODPA3HBIA MOTEHUHA U MPH COOTBETCTBYIOIEH
nopaep:kKke (OpraHHM30BaHHOH, (PMHAHCOBOH, KaJapoBoOi) cmocodHa mpodec-
CHOHAJIBHO TOCAYKUTb OoJiee TyOOKOMY MNOHUMAHUIO BAXKHEHUIIHUX COLH-
a/lbHBIX TPOIECCOB, TPOTEKAIOIIUX B POCCUHACKOM 001IeCTBe.

§ 2. IlocraHoBKa npo6G/eMbl, OCHOBHbIE MOHSATUS
U [PeATioNoKeHus

2.1. Curyauusa BbIOOpa «3JEKTOPAaTOM» IOJUTHYECKON JIMHUH,
y4yacCTByHOllue CTOPOHBI, OCHOBHBbIC BE€JWYMUHBI, LEJUA HNCCJACIOBaAHUSA.
Paccmarpupaercs auMHaMH4eCcKHH, T.e. Pa3BHBAIOIIHHCA BO BpPEMEHH Ipo-
necc BeIOOpa HEKOTOPOH CONMaNbHOR OOIIHOCTHIO (3THHUECKOH, KoHpec-
CHOHAJIbHOH, NpoheCCHOHANBHOH, ...) NO3UIUH (AHHHUU OBELEHHs, CTpaTe-
[HH, ...) MO OTHOLIEHH!O K 3HAYMMOMY 1714 He& BOMpOCy ([ONHUTHUYECKOMY,
KOHOMHYECKOMY, 3THUECKOMY,...). B panbHefimieM /a8 ompeneéHHOCTH
OyneM TOBOPHTb O MOJNHTHYECKOM BbOOpe M pajH KpaTKOCTH Hapamy co
CJI0BaMH «COIMaNbHASA OOLUIHOCTby Oy/eM YyIoTpedJsiTh CJA0BO «3/]EKTOPaT».

Yucao peecnocofubix uieHoB aaektopata N(t) > 0 3aBucuTt, BoOOIIE
rOBOPS, OT BPeMEHM B CUJY KaK eCTeCTBEHHbIX NpHYHH (Hampumep, BCTYII-
JIeHHe HOBBIX UJIEHOB B J€ECIOCOOHBII BO3PACT HJIM BHIOBITHE W3 HEro), Tak
¥ IPUYMH BHELIHero XapakTepa (Hampumep, Omarogaps Ha/JlH4MIO 3MUrpa-
HUOHHBIX MJH UMMHTPAIMOHHBIX NOTOKOB). [lo oTHOWeHHIO K BhiOUpaeMo#
TO3HIMH 2J1eKTOPaT COCTOHT, OYEBHAHO, H3 TPEX OCHOBHBIX KATeropHH

N =Z() + X(1) + Y (1), t>t, M

rae B OanaHcHOM cooTHoieHHH (1) uepes Z(t) > 0 o6o3HaueHO YHCJIO
HEYUaCTHHKOB mpollecca (HelTpanbl), a uepes X(t) >0 u Y(t) > 0 —
YHCJ0 CTOPOHHHKOB NO3UIHH «X» U «Y» COOTBETCTBEHHO (HMEeTCs B BUAY,
4TO MO3ULHUH «X» U «Y» B3AUMHO HUCKJIOYAIOT APYT JAPYTa).

YHucaenunocts kateropul Z, X, Y B oflluem caydae U3MEHSETCSl CO Bpe-
MeHeM He TOJIBKO HM3-32 €CTECTBEHHBIX W BHEIUHHX ()AKTOPOB, HO U Ojaro-
[apsi BHYTPEHHUM IPUYMHAM — TE€PexXoAaM YJeHOB COLHAJbHOH 0OMIHOCTH
M3 OJHOH KaTeropHu B APYTYIO.
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Bosee neranbHO cTpyKTypa uMc/a HeydaCTHHKOB, CTOPOHHHMKOB W TIpO-
THBHHKOB OIHCBIBAETCH COOTHOLIEHHAMH 1)

Z(t) = Zo(t) +2(t),  X(1) = Xo(t) +x(t),  Y() =Yo(t) +y(t), (2)

rne B Ganancax (2) uwepes Zy > 0, Xy > 0, ¥y > 0, obo3HaueHo Tekyliee
YHCJI0 TBEPIBIX HEHTPANOB, CTOPOHHUKOB M MPOTHBHUKOB, HE W3MEHSIONINX
CBOIO TTO3UIHIO HH NIPU KAKUX 00CTOATENbCTBAX (BO BCAKOM CJyyae HA pac-
CMAaTPUBAEMbIX IPOMEXYTKAX BpeMeHH), a uepes z(f), x(t), y(t) — Texyuee
YHCAO0 YIEHOB JEKTOPATa, CIIOCOOHBIX OTHOCHTEABHO OBICTPO (B CpaBHEHHH
¢ TBEPHOH ero 4acTbio) AuGO0 3aHAThL ONpeAeNéHHyI0 no3uuuio (z(t)), nubo
CTaTh HEHTPaNbHBIMH MM NepediTH B [POTHBOMNOMOXKHBIE Jaareps (z(t)
u y(t)). Beauuuna n(t) = 2(t) + x(t) + y(t) npezcrasaser coGoi, Ta-
KUM 00pA30M, YHMCJEHHOCTh TOABEPKEHHOrO KOMeOaHUAM 3JMeKTOPaJbHOrO
«6onotar. OYeBUIHO, YTO, €CJAM B KakoH-TO MoMmeHT Bpemenu z(t) =0
(y(t) =0), To X(t) = Xo(t) (Y () = Yy(¢)) u TeKkyliee UMCAO CTOPOHHHKOB
n03ULHH «X» {«Y») — MHHHMAaJbHO BO3MOKHOE.

CTODOHHMKM ¥ NPOTHBHHUKHU TOH WAH HHOHW MO3UIHH OTAMYATCH OT
HEY4YaCTHHUKOB N1POIECca TeM, YTO COBEPILAIOT ONpenenéHHble IeHCTBUA B eé
NOALEPXKKY — TOMOCYIOT, arUTHDPYIOT, YYaCTBYIOT B MUTHHraX W MHKeTax,
obpaitaotes W Bmcrynawt B CMU, okasbiBaiT (PUHAHCOBYIO MOMOIlb,
fepyTcs 32 OpYKHe U T, 1. DTa aKTHBHOCTb («MOIIHOCTb» JEHCTBUI) MOKET
OpITb BBIpaXKeHA depes Beqnuunbl Ex(t) u Ey(t) — obuee yucgao npous-
BOAMMBIX B €IHHUIY BPEMEHY PABHOIEHHBIX (DPAaBHBIX MO CHJe) MOCTYIKOB
B N10/1b3y TOH W/JIM MHOH MO3HIHH

Xo(t) ) (t) )
Ex(t)= > Eo (t)+> E.(t),

i=1 i=1

o (3)
Yo(t) ) 1 (t) )
Ey() = > El ()= Eit), t>t,
i=1

i=1

roe Eéx, Ef 5y, E; — HHAHBHUIYaNbHble HWHTEHCUBHOCTH JAEHCTBUH
yuacTHHKOB M3 Kareropu#t Xo(t), x(t), Yo(t), y(t) coorBerctBenHO (i —
HOMED Y4YacTHUKA).

Heabo pabothl siBASETCS MOCTPOEHHE W aHANU3 MAaTeMAaTHUECKOH Moje-
A 0as onpeneseHus (GyHKRUHA Ex(t), Ey(t) — HHTerpajbHbIX BeJHUYHH
(BooOu1e roBOPA HabJIOAAEMbIX M H3MepsAeMbiX), KOJIHUeCTBEHHO OMHMChIBA-
IOMX BPEMEHHYIO IMHAMHKY Tpouecca Bbidopa 3JeKTOpaToM MOJHTHue-
CKOH JIHHUU. DTa JHHAMHKA, OYEBHJIHO, 3aBHCUT OT HAYAJIBHOTO COCTOSTHUS
COLMANbHOH OOUIHOCTH, €€ BHYTPEHHHUX XapaKTePHCTHK (MCTOPHHYECKOTO
ONBITA, YPOBHS KYJAbTYpPbI, ...), BHEIUHMX BO3AEHCTBUHA HA Heé (Hanpumep,
CO CTOPOHBI APYTUX 3J€KTOPATOB) H OT MHOTHX IPYTrHX ()aKTOPOB M Npoliec-

") koukperHsie npumepsl npusonsTes B § 4 (em. taxke [5], [6]).
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coB. [To3TOMY nJ151 MOMyYeHHs 10CTaTOUHO 0003PUMOIH MOIE U HEOOXOAUMO
VIPOCTUTL TIepBOHAYAbLHYI0 06Uy npobaemy Boibopa.

2.2. Pegykuus o0unieél npoOaeMbl H HMOHATHE COUHAIbHO-TIOIUTHU-
YEeCKOro moreHuMasa. B panbueiliiiem OyieM paccMaTpUBATL CHTYalHIO
BBI6OPA B OTHOCUTENLHO KPATKOCPOUHOUM MEpCHeKTHRe, KOTA ClpaBeiHBbl
CAeIVIOLHE MPeNONOKEHHS,

[Ipennonoxenue 1. Yucro meépldovix CMOPOHHUKOS U NPOMUBHIL-
KO8 He U3MEHSemcs CO 8peMeHeM, M. e.

Xo(t) = Xo 20, Yo(t) =Yy =0, (4)

pennonoxeunne 2. Hndusudyarvroie uHMeHCUBHOCMU NOCMYTL-
K08 waenos kameeopuil Xo, Yo noOCcmoanHvl 80 8peMeri, M. e.

B (=B, (1<i<Xo) B (=K, (1<i<%). ()

Torna cymMmapHsle aKTHBHOCTH KaTeropvi Xg, Yy (mepBele useHsl B mpa-
BBIX 4acTaX (3)) paBHbl BeJHYHHAM

Xo Yo oo
E()X = )(() Z Eé\ E()\, = )E) Z Eéy s (6)
i=1 i=1
HX CyMMa 0
Ex.iy = Eox + Eo, (7)

NpeACcTaBasgeT co00l HeM3MeHHYIO (MM cna00 U3MEHAIOUIYIOCS) BO BpeMe-
HU KOMIIOHEHTY («(poH») 0OlIeld aKTUBHOCTH NPOTHBOOOPCTBY IOILHUX CTOPOH,

a BeJIM4YHHa 0
Ex_y - EO)( - EO) (8)

XapaKTePU3YeT MOCTOAHHYIO PA3HUIY B aKTHBHOCTH CTOPOHHHKOB U IPO-
THBHHKOB.

3ameuanue 1. Beauuuna (7) Qopmupyercss u3 ABYX pA3HOHANPAB-
JEHHBIX COCTABAAONMIMNX o, W Ey, («33a» U «IPOTHB») H /1S HOCTOPOHHETO
nabjionaress (T.e. nas Had/logaTe s, He UHTEPECYIOLET0Csl 3HAKOM KOM-
MIOHEHT NPOTUBOGOPCTBA) NPEACTAET KAK CYMMADPHAs XAPAKTEPHCTHKA 00-
wiero (poHa MOJNUTHYECKOH aKTUBHOCTH 3JEKTOpPATa, a BeaudHHa (8) BaxKHa
51 HabJI01aTeNs, HHTEPECYIOIETOCs, NPeXKae BCero, (POHOBOH CTENeHbIO
NPEeBOCXOACTBA OAHOW O3HUKU HAL APYTOH.

B otnunune ot xateroputt Xy, Yy axtuBHoctH Kareropuit (), y(t) (sro-
peie ujleHbl B NpaBHIX yacTax (3))

w(l) y(t)

i=1 i=1
TaK e, KaKk U UX CyMMa

Ewﬂ/(t) = E:n(t) + Ey(ﬂ (10)

¥ Pa3HOCTB
E:n—y(t) = Ern(t) - Ey(f) (11)
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3aBHCAT OT BpeMeHH. BmecTe ¢ HHMHM 3aBHCAT OT BDeMEHH HTOTOBble
AKTHBHOCTH Kateropuidl X u Y

Ex(t) = Eo, + Eu(t), Ey(t) = Eq, + E,(t), (12)
a TaKxKe HuX CyMMa
Exiy(t) = Ex(t)+ Ey(t) = Eo, + Eo, + E.(t) + Ey(t) =
= Exqy + Eayy(t) (13)
¥ Pa3HOCTh
Ex y(t) = Ex(t) — Ey(t) = Lo, — Eg, + E.(t) — Ey(t) =
=E%_y + E.,(t). (14)

3amedanre | crnpaBepsuBO TakxKe U OTHOCHTeabHO BeanuuH (10), (11)
u (13), (14).

B cuay [pennonoxenu#t 1, 2 ucxomHas 3ajaua CBOAMTCS K H3yde-
HUIO TUHAMUKH TMOBEJEHHA UJEHOB 3/€KTOPaNbHOTO 6OJ0Ta — KaTeropuu
n(t) (kak yxe ormeuanoce n(t) = z(t) + x(t) + y(t)). Hepsoiil war npu
MOCTPOEHHH MATEMaTHYECKOH MOMEJH, OMHUCHIBAOIIEH MOBeleHHe NaHHOH
KATErOPHH, COCTOUT B (POPMYNHPOBKE TIOHATHS COLUAADHO-NOAUMULCCKOO
nomenuuasa (CIHIT) {5, 6] oToeabHOH JHYHOCTH U3 37€KTOpaTta (TouHee,
u3 ero gerctsyiomed vactu x(t) + y(t)):

Hoo CIII yaerna asexmopama 6Oydem nOHUMAMb €20 20MOBHOCMb
OCYULeCmBAIMb NOCMYNKU 8 NOAb3Y Boi6PAHHOL nosuLuu (COOTBETCTBEH-
Ho, BeanguHa CIIII npenctasaser cobol OTHECEHHYIO K €HUHHIE BPEeMEHH
mepy stoit rotosuoctu). CIMI1 oTHocuTCcs K mMOTeHIHasaM, Tak CKasaThb,
FYMaHHTaPHOH TPYIIbl, B OTJAMYHE OT, HAPUMEDP, IKOHOMHUYECKOTO, HAYYHO-
TEXHUYECKOTO WJIM BOEHHOTO MOTEHIHanoB (6ojee mogpofHO O MOTEHIHa-
aax cM. [7-9]).

[Ipencrasureau kareropu#t x(f) uam y(t), OueBHAHO, HE BCETAA UMEIOT
YCJIOBUA /I TOJAHOH peanusaunu csoero CIIIT (Hampumep, cyuiecTByio-
masi B KakoH-TO MOMEHT BPEMEHH TOTOBHOCTL 3JEKTOpaTa CMEHHTh CBOE
NOJHTUYECKOE PYKOBOACTBO «3aMOpPAXKHUBAETCA» [0 HACTyMJeHUs Oauxai-
wUx BbIGOpoB). [103TOMY HHAMBHAYadbHble MHTEHCUBHOCTH HX AEHCTBUI
(cm. (3)) cBAA3aHBI ¢ MX MHAMBMAYAJbHBIMH NOTeHIMansamu PL(t), Pé(f)
COOTHOIIEHHAMH

(NG
(15)
<

roe koadouunentsl 0 < o (1) < 1, 0 < afj(t) < | xapakTepusyioT BO3MOXK-
HOCTb peajH3alUH CYLIECTBYIOUIEro MoTeHHana. bygem cuuTaTh crnpases-
JIBBIM
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[Tpennonoxenune 3. Bosmowmnocmu O0af noixou peaiusauuu
CHII cywecmsyrom (1.e. B (15) kosdduumentsl aj(t) = ag(t) = 1).

Torna ocrosras zadawa nanHoi paboThl CBOAMTCA K HOCTpoeHmo Ma-
TeMATHYECKOH MOAEH A8 AMHAMUKM uyucaeHHocTed x(t), y(t) v nHanBH-
AyanbHplx motenuuanos PC(t), Pi(t). Ecau omu naiinensl, 1o mo (opmy-
naM (15) HaxomsTcs BeNMUYHHDI (6) seauuuta (10), onpefessiomas nepe-
MEHHYI0 BO BpPEMEHHU COCTABASIOUIYIO 00IieHd aKTHBHOCTH MPOTHBOOOPCTBA
Ha cratudeckom Qoue 6opbObl (popmyna (7)) u Beanuuna (11) — pasuuna
B aKTUBHOCTH Kareropu#l x(f),y(#) na HeusmenHoMm (oHe mpeobiananus
ONIHOH TO3MUMK Haj ApYyroH (BeqauuuHa (8)), a MPH HM3BECTHHIX BEJHUH-
Hax (4), () — senuuunnl (6), (12), (3) (1. e. Bce UCKOMbIE BEJUUHHBL).

3ameuanue 2. [lpeanosoxenue 3 BBOAUTCA s yhpoiueHus. Ecan
M3 KAKUX-TO COOOpakKeHHil BeMuunHb ol (t), uy(t) M3BECTHHI, TO OCHOBHAs
3afaya ocTaéres mpexHel.

Ouesupnno, uto guHamuka CIIIT (rak e Kax W gAMHAMHKa CyMMapHbIX
aKTUBHOCTEH (3) B HMCXOZHOH 3ajaye) oONpefeasieTcsl CJOKHOH COBOKYII-
HOCTBIO pa3sHOOOpa3HbIX (PAKTOPOB U mpolieccoB. Bymem mompasfessiTe HX
Ha BHYTpeHHHe U BHellHWe. [lepBrie cBA3aHbl ¢ COOCTBEHHBIMH MOBe-
JTEeHYeCKHMH XApaKTEPUCTHKAMHK 3JeKTopata, T.€. OTBeYaioT HeaqabpHOH,
MBICJIEHHOH CHUTYAIlMH, KOTAA 3MeKTOpaT NPeloCTaB/AeH caMoMy cebe — sB-
asieT co00H KOMJIEKTHBHOTO «pofuH30Ha». Ko BTOpPBIM OTHOCATCS BJWSAHHS
«OKpY2Kawplled cpenbly — Apyrux saektopato, CMUW 1 npoyux BHEWIHHX
10 OTHOLICHMIO K PACCMaTPUBAEMOMY 3JEKTOPATY BJHSHUE ((PUHAHCOBBIX,
IKOHOMHUYECKHX, PEJNUTHO3HDLIX, KY/JAbTYPHBIX, ...).

B nanbHefimenm Gynem cunTath, uTo 00YCAOBJAEHHOE BHYTPEHHUMHU (C00-
CTBEHHBIMH) TIPHUYHHAMH [IOBeAEHHUE UJEHOB 3JeKTopata (M (opmupyemas
umu vacth CI1I1) ocHoBano Ha nodpascarnuu (cwm. padotsl [10-12] u nu-
THPYEMYIO B HMX JIHTEPATYPY) H OMMCBIBAETCS CJEAYIOLIEH COUuUaibHO-
ncuxorocuyeckoti Tunorte3oi:

1. Yaen anexmopama ocyujecmeasem ceoii svibop (camoudenmudu-
Kayuro) nymém noopaxcanus, CHumol8as NOIUMUBHBIE U HE2aMUBHLLE
cmumysvl 8 xode obuyeHus co c8ouMU cocedami no arexmopamy («cKa-
HUpPYS» KPYT CBOEro OOIIEHHS);

2. Cmumyramu, onpedessioujumu 8olb0Op, CAYIAM KAK BEAUdUHA a6-
COAOMHOU PASHULbL MEHOY CMOPOHHUKAMU U NPOMUSHUKAMU OAHHOZ0

Kypca

Qt) = X(t) =Y (t) = Xo — Yo + x(t) — y(t) = Qo +¢(t),

(16)
CQO = -XO — }b, q(t) = (I:({f) — y(f), t = tOv

MAK U BEAUHUNA CKOPOCTNU USMEHEHUS CO BpeMeHem (npoussoonol) amoti
Pa3HUYbL

S(t) = Q(t) = X (1) = Y (t) = &(t) — y(t) = 4(t), (17)
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rne f=df/dt, t > ty. Tem cambiv coberpennas vacts CIIIT opmupyercs
craruyeckon {(onpeneasemoil ¢pyuxinedt Q(t)) U axuoTaxHOH (onpenesnsie-
Mol (yukuueit S(1)) cocTaBasOMIMX.

Obosnavas uepes F(t), F;(t) cuny BausHus sHelHUX BakTopos (Ha-
npumep, aktupHoctH CMU) na Qopmuposanue CIIIT (pyukuun FE(t),
Ezj(t) CUMTAIOTCA U3BECTHBIMM) M MPHHHUMAs BO BHHMaHHWe [umoresy, mpu-
XOAUM K CJIEAVIOMIHM CBS3AM MEXAY BBEIEHHHLIMH BeJUUMHAMH (MEXy
peanyuHaMu uHauBuayanbieix CIIIT u aprymentamu, oT KOTOpBIX OHH
3aBUCAT):

Py(t) = Py(Q, S, FL(t)) = Pi(Xo — Yo + x(t) — y(t), &(t) = §(t), Fo(1)),

I<i<ad), (18)
P(t) = Py(Q, S, Fy(t)) = Py(Xo — Yo + 2(t) — y(t). &(t) —y(t), Fy(t)),
I < < ylt).

Hucao HeuzsecTHbIX B (18) Gosblie, yem KoauyecTso cBsizeit. [losTomy a4s
TOJIYYEHUS 3aMKHYTOH Moaesy HeoOXoanMo CHOpMyJTUPOBATL MPENNOJIoKe-
HHSl M YIPOUIEHHS, NOMOJNHHUTENbHbBIE K TeM, YTO OblIH CHeJaHbl DaHee.

[Ipexxkne BCero, YUHTHIBAS MPAKTHUECKYIO HEBO3MOKHOCTh ONpefe/IeHus
MHIUBHAYANbHEIX (YHKIIMOHANBHBIX 3aBUCHMOCTeH B cBa3six (18) mas kax-
foro useHa u3 Karteropuit x(t), y(t) (BooOlie rOBOPS, PAa3HBIX AJs pas-
HBIX TpeACTaBHTeNel 3JeKTopaTa) BBeAEM TIOHATHE CpedHell munuieckol
AUHHOCMU, XAPAKTEPUIVIOLIEH pAcCMATPUBAEMYIO COIMANbHYIO OOLIHOCTS.
JlpyrvMu coBaMH, BMeCTO MHOXectBa (yHkuuit Pi P), F. F! Gyzem
paccmarpuBath auwb GyHkiun P(t) (CIIT Tunuueckol audHoctu) u F(t)
(cuay Bo3neHCTBUA Ha HeE BHEWIHHX (DAKTOPOB).

BaxHO OTMETHTH, YTO NpPU TAaKOM [OAXOHE MUNULECKASL AULHOCHb
MPpaKmyemcs, Kaxk ambuBaleHmHas COLUAAbHAA eOUHULA, COBepLLaiO-
was, eoobduie 2080ps, NOCMYNKU KAk 6 noivdy nosuuyuu X, max
u 6 noavsy nosuyuu Y. B peanpnoctu B kareropusx x(t), y(t) moryt
HaXOIUTbCSA UJIEHB!, COBEPIIAOIIME B TaHHbBI MOMEHT BpeMeHW MOCTYMKH
TOMBKO «3a3», TOJbKO «IPOTHB» M CMeIIAaHHble AEHCTBUSA — KaK «3a»,
TaK W «IpoTHB». [losicHUM TaK:Ke, YTO JJs LeJeH JAHHOTO HCC/AEA0BAHMS
MIOHATHE CPEAHEH THMUYECKOH JHYHOCTH MJAOAOTBOPHO JIHUIbL TIPH YCIOBHHU,
eCAH B 3EKTOpaTe PabOTAIOT MEXAHUSMbL, CUHXPOHUSYIOULUE 80 BPEMEHLU
deticmeus COCMABAAIOU{UX €20 4wAeH08 (WH, XOTs Obl, 3HAYMTENBHOrO
yucaa — noapoduee cm. §4). Tonbko B 3TOM cjayuae 1o MOBEAEHHIO Cpef-
Hell THMUYECKOH MOXHO CYAUTh, KaK 3TO W JeJaeTCsl HUXKE, O n08edeHuu
AAEKIMOPAMA 8 YEAOM.

[ToHATHE THUIIHYECKOH JHYHOCTH arperupyer pasHooOpasue MOBeoeHUS
yjeHoB kareropuu x(t) + y(t) u, omepupys ¢ Hum, BmecTo (18) mMOxHO
OrpaHUYMThCA JHIIb €IHHCTBEHHOH CBA3BIO

P(t) = P(Q,S,F(t)) = P(Xo — Yy + (t) — y(t), £(t) — y(t), F(t)). (19)
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Onnaxo, W mocje ¢AeNaHHOrO VIpoIleHHs cBA3b (19) emé He sBjsercs
3aMKHYTOH MONEBIO, TAK KAK OHA CONEPXKHUT JIBE HCKOMBIE Beauuunbl: P(f)
1 Q(1). CBsA3b 3aMblKAeTCs], OYEBUIHO, B ABYX CAYYAsX:

a) Ha paccmaTpuBaeMOM HDOMEXYTKE BPEMEHHM H3BeCTHHI Be/JIHUMHbI
Q(t) u Q(t) (nanpumep, noayuenn u3 usmepenuit). Torma uz (19) ueno-
CPEACTBEHHO HaxoauTes moTeHuuan P(t), satem BenuurHa (14), a 3atem,
€C/M U3BECTHEl YHCAeHHOCTH X, Yo U BeanduHsl Ey . Eéy, HaXoxATCo
BeNUIMHBl Fy, , Ej,. Egﬂ#* Ex v, (dopmyast (6), (7), (8));

6) Ha paccmaTpuBaeMOM NMPOMEXKYTKE BPEMEHH H3BECTEH M3 KaKHX-/H-
6o coobpaxenui noreuiuan P(t). Torna us (19) (B 3Tom cayuae csssb (19)
npeacTaBaset co0oil HedaBHOe OOBIKHOBeHHOe nH((pepeHIIHaNbHOE Ypas-
HEHHE TEPBOTO MOPSJKA OTHOCUTENbHO (Q(f) TMPU M3BECTHOM HAYANBHOM
sHaueHun Q(tg)) HaxomuTes GyHKUIKA (Q(t) HA BCEM MPOMEXKYTKE BPEMEHH,
a BMecTe C HeHl U Bce Te JKe BEJHYMHbI, YTO M B CJAydae a).

OueBupHo, uto B 00OMX CJyYasix AJd HAXOXKIEHHS OCTaJbHbIX Xa-
paKTepH3YIONIHX Tpoliecc BeauuuH (B, By, Epyy, By, Ex, By, Exiy —
dopmyapt (9)-(13)) HyKHA TONOJHHUTENbHAS CBSA3b MEXKAY YUC/JIEHHOCTSIMH
X (1), Y(t) (nanpumep, 3HaHHe OOIIEH YHCIEHHOCTH KOJEOMOIIErOCs JeK-
Topara, T.e. Beaununusl x(t) + y(t)).

Caydall a) BBUAY €ro MareMaTHYeCKOH TPUBHAJBHOCTH MHTEpeca Aas
MOJENHPOBAHUA He TpeaCTaB/seT, SBAASACh, NpPeX[e BCero, MperMeToM
COOTBETCTBYIOLIErO COLMOJOTHIECKOTO aHanusa. [loaToMy B panbHelilem
OyaeM M3ydath cayuai 0). Ynoouo, npoguddeperiiuposas (19) no spemenu

P _dPdQ _dpds  dp dk
dil dQ di ' dS di ' dF di
H nepenucas nocaeaHee Bblpa)KGHl/le B 3KBUBAJECHTHOM BHOC

db':<_d_P@+d_P_d_P£>/dP

dt dQ di dt dF di dS’

nepeiitu, ¢ yuérom pasenctsa d@Q/dt = S, k cucTeMe IBYX OObIKHOBEHHBIX
qudpepeHianbHbIX ypaBHEHHH, pa3peliéHHbIX OTHOCHTE/NbHO BeJAHUYUH ()
uS

ds  —-Po S+ Pt —PrkFy dQ
dt Pg dit

S, t>ty. (20)

Junamuyeckas cucrema 2-ro nopsiaka (20) BMecTe ¢ MOBeIEHUYECKHMH Xa-
pPaKTepPHCTHKAMH

- dpP

Py =FPo(Q, S, F(t) = prol
Ps = Ps(Q. S, (1) = %2 21)

dP

PF=PF(Q,S»F(f>) dF’
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3alaHHbIMHK prHKL[I/IH MKW BpeMEHH

dP dF ¢
h=—r Fo=— (22)
U HauaJibHBIMU 3HadeHusAMU (3a0aua Kouwiu)
Qlte) = Q" S(ty) = 5° (23)

npefcTaB/sieT coB00H 3aMKHYTYI MAaTeMATHYECKYI0 MOJeJsb paccMatpHBae-
MOTO IPOLECCa, NOJIYUEHHYIO0 B paMkax [Ipednoaoxcenuti 1-3, couuasabHO-
NCUXOJIOTHUeCKOH [unomesst W TPeACTABEHUS O cpedHell MUNUYECKOLL
auynocmu. VI3 ypasrennit (20) ¢ BxopubIMH paHHbIMH (21)—(23) onHo-
3HAYHO (MPH COOTBETCTBYIONIMX YCJOBHAX TIAAKOCTH) HAXOMUTCA HCKOMOE
peweune — Qyukuun Q{t), S(t) B 110604 MoMeHT BpeMeHH t > tg.

Sameuanue 3. Kax crenyer us Buza cBsizu (19), nomumo caydaes
a) u 6), BO3MOXKHO DACCMOTPEHHUEe CJaydas B), KOTAA [0 U3BECTHLIM IO-
tenunany P{t) u uucaeHHocTH Q(f) HAXOAUTCS HHTEHCHBHOCTH BHELIHETO
Bozneticteust F(t) Ha saexrTopar (CBoero posja «odparHas 3afada COlHAb-
HOU NCHXOJOTHH»).

2.3. 3asucumoctb CIIII ot ocHOBHBIX mepemMeHHbIX. (CBOHCTBA MO-
Jgenu (20)—-(23) mMoryT UsyuaThes ¢ 00MHX N03ULUH (IPU BXOZHLIX NaHHBIX,
c(hopMyAHPOBAHHLIX B ROCTATOYHO 06iuleM Buie). ORHAKO, AJs HOJyuYeHUs
KOHKDETHHEIX Pe3yJbTaToB TpeSyeTcst 3afaTh KOHKPeTHble BXOLHblE [NaH-
Hble (¥KeJaTesbHO, B SBHOM BMAE), MpeXjae BCEro, 3a4aTh BUA (YHKIIHH
P = P(Q,S,F(t)), onpenensiomein CII1. Jns aroro tpebyerest caenarhb
PAL AOTOJHUTENBHBIX YIPOIEHUH.

Yunpoumenune 1. CIII subo He 3aBHUCUT OT BHEIIHEro BO3JEH-

crBus F(t), T.e.
P=PQ.S), Pr=0,

160 BHELIHEee BO3LELHCTBHE MOCTOSHHO BO BPEMEHH, T.e€.
F(t)y=const, F,=0, P=P(Q,5S5C). (24)

Jaudo oba 3TUX CBOHCTBA BLINOJHAIOTCS OLHOBpesmeHHOo. Jlis npocToThl
B ganbHeliieM SygeM (BO BTOPOM CJy4ae) ONMyCcKaTh MapaMeTpHuYecKyto 3a-
BHCHMOCTb MOTEHLHAJA OT NOCTOSHHOH C' M 3anucLiBaTh ero (Kak U B nep-
BOM cayuae) B Buge P = P(Q, S).

Ynpomenue 2. CII saBasercs anaAuTUBHOH (pyHKIIMEH CBOUX apry-
MEHTOB (3aBMCHT OT BeJHUMH (), S N0 OTAEIbHOCTH):

P(Q.5) = x1PI(Q) + x2Pu(5), (25)

roe X1 2 0, xo 2 0 — «Beca» craruyHoi U guHamMuyecko# KomnoHedt CIII1
(X1 +x2=1).

Jlns oxoHuaresnbHOH (opMyaHpoBkM BHoa (yHkuuid Pi{Q), Fo(S)
00paTHMCs K HCHXO(DH3HOJIOTMYECKUM 3aKOHOMEPHOCTAM BOCHPHUATHS, HC-
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caefoBaBiuiMxcs B padorax [13-16]. OcHoBbIBasch Ha HX pe3y/bTaTax,
sanuiem Qpyuxuuu Pi(Q), Py(S) caepyomuy 06pasom

aQ2 ¢
Q) = @F 1) (26)
5 2
By(S)=pu %i—) exp (—%) , (27)

re o >0, 3> 0, p>0, 1t >0 — napameTpbl, YHCJAEHHO XapAKTEPH3YIOIHE
ocobGeHHOCTH BOCHPUATHS (BoOGiIE FOBODSA, Pa3Hble /s Pa3HBIX OOBEKTOB)
U CJyKalHe IJIS «[IPUBSA3KM» (QYHKIUH K IMIHPHYECKH YCTAHOBJEHHLIM
KOHKDETHLIM 3aBHCHMOCTSM (3akoHam Bebepa—®exunepa, bByrepa u Cru-
BeHCa).

Jlanum Kpatkuid KomMeHTapHi K QopmyaaMm (26), (27) (cm. Takke
puc. 1).

@) P 5

EI s I

0,75 F———f—————————-
0,6 [-———

o

o/4

|
|
|
| |
| |
| |
| |
| |

| -
0 NG5-TD2p V2p V5+V17)2p S

Puc. 1. 3asucumoctb cratuueckoi komnonentel CITIT @) oT pasHullbl MexAy dHC-
JIOM CTOPOHHHKOB W NPOTHBHHKOB (); 6) OT CKOPOCTH M3MEHEHHS DA3HWLIbI MEXKAY
YUCIOM CTOPOHHHKOB M MPOTHBHUKOB S

Yéruas ¢yuruus (26) (puc. | @) MOHOTOHHO pacTéT ¢ pocToM || U BbI-
XOOUT MpH @ — toc Ha acumnmomuueckoe suauenue Pi(oo) = a, onpe-
nedsenmoe napametpoM . [pu 3ToM npousBogHas (HeudtHag (QYHKIUSA)

P 2083Q
Q@ (@ +py

noJokHTeabHa npu ¢ > 0, orpuuaresbia npu (Q < 0, paBHa Hymo npu =
=0, cTpeMHTCA K HYJIIO TIPH () — F0C U IOCTHTAeT CBOEI0 MAKCUMANLHOZO
no modyaio snanenus, pastoro +(v3 /2% a/\/B B toukax Q = ++/3/3
(B cuay cumMeTpuH GyHKIHK P (Q) otHOcHTeNbHO ToUKH () = 0 eé rpaduk
npusenéH Jguib npu ¢ = 0).

Ipyrumu cjoBamu, ¢ yBeJuueHueM ctumysa (aprymenra |Q|) oTKauK
Ha cTumya (pyHkius P(Q) yBeJIHIUBAETCS C «HACLIIIEHHEM» H3MEHSISACH
(mpu Q] > +//3/3) Bcé cnabee u caadee. IToT 3deKT HA3LIBACTCSH APU-
BOLKAHUEM C YMOMACHUEM.
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Yérhas ¢yaxuns FPo(S) (puc. 16) moHortoHHO pactér ¢ pocrtom |S]
BMJIOTL 0 TOUKH C KOOPAHHATOM |S| = /2 p, Ilie oHa MaKcumaibHa ¥ pas-
Ha Po(S)imax = 2p0/2/(me), mast |S] > /2 p oHa yOHOTOHHA H yMeHbLIa-
etcs 10 Hyss mpu |S| — oc (anagoruado puc. 1 a rpaduk Qyuxuun Po(S)
npusesféd saulb B obaactu S 2 0). [IpousBosHas (HeuéTHast QyHKIHs)

(]PQ —
= Py(S
75— D(S)p
paBHa Hymo mpu S =0 u |S| = V2 p u ctpemures K Hymio apu | S| — oc,
JOCTHTAsi CBOMX MAKCUMAAbHBLX 1O MOOYAH 3HQUeHULl B TOUYKaX

S = :t\/5+ u S:iwﬂp

B ornunune ot dpyHKuun Py (Q), AHHaMHUeCKas KOMIOHEHTA MOTeHU A
P,(S) yBeanuupaercs ¢ yBejguyeHHeMm ctumysa (aprymesra |S|) auns go
JOCTHIKEHHS ONpefeSeHHOro nopoeq eocnpusamus (ONpefessieMoro 3Ha-
YeHUeM napamMeTpa p), a NpH JajbHellieM ero HapacTaHHH CTPeMHUTCH
Kk vyno. B [13-16] sToT sddext uHTepnpeTupyeTCs KaK socnpuamie
pacmyell no o6vémy unpopmauyuy (NpH NpPeBbILIEHUH APOMYCKHOH Cro-
COOGHOCTH BOCMPHHHUMAIONIEFO) 8 Kauecmse pacmyuieeo no amnaumyoe
«iiyma» (BCé Gosee 3arnyLIAIOUIETO NMOJE3HBIH CHPHAJ).

3ameTuM, YTO OfpelenseMble MapaMeTpaMM «, i3, i, p 3HauUeHHs apry-
MeHTOB (QyHKIHHA (26), (27), caMuxX (QYHKIMHA U MX MPOU3BOLHLIX B Xa-
PAaKTEPHBIX TOUKAX HMEIOT BIOJHE CHYI0 HUHTEPTpeTaiilio (MaKCUMabHbIH
OTKJMK Ha CTHMYJ, MakCHUMaJbHasi CKOPOCTb POCTA OTKJMKA HA CTUMYJI,
TIOPOT BOCTIPHSATHS U T. [I.).

902p° — S°
S

§ 3. Maremaruyeckas (popmyJUpoBKa 0a30BOM MOJeNH
U ONMCbIBaeMble €10 PeKMMbl IBOJIOLMHU

3.1. HocrosHctBo CIIII n ypaBHeHust 6a30Boil Moaeau. B pasb-
HellleM Mopesb, noJaygawiiyocs w3 momesau (20)-(23) npu Ynpowewnu-
ax 1, 2 (n. 3, § 2), 3aBucumoctax (26), (27) u B [Ipednosroxcenuu 4:

dP
dt
T.e. npu nocmosrncemse CIII s0 epemenu, 6ynem Ha3bBaTh 6a306801 Mode-
/610 3JEKTOPAJLHOTO NoBefeHHd (6a30Bas MOZesb Oblja BIEpBbie MPeo-
JKeHa W npeaBapuTesbHO uayueHa B padorax [D, 6]).

U3 (20), (26), (27) ¢ yuéToMm cpenanublx Ynpoujenuti u [Ipednoaooce-
Hus 4 chaenyloT ypaBHeHHs 0a30BOH MOIesH

2viad3p’Q exp i

5 _ _gfe _ : 2 99 _ g tst
d Pr e @+oP @t -sy A T T

P == =0, (28)
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JAONOJIHAEeMbIC HadaJbHLIMHW YCJAOBUAMU

Qo) = Q" S(to) = 5°. (30)

Jnnamudeckas cucrema (29) aproHomHa W e ynoGHO HCC/Ie10BaTh B (Ppaso-
BOH TWIOCKOCTH (), S, T.e. U3y4aTb MeTOoAamu KadecTBeHHOH Teopun OJ1Y
[OJie HHTErPAJbHLIX KPUBLIX HEJHHEHHOTO YpaBHEHHs] 1€PBOro NOPAAKA
- g?
QXIQ'H/)DQ exp -
ds 20"
a0 2 7o 2 "N
dQ  2fmxap(Q° +8Y (297 - 57) S

B copepxkaTenbHom OTHOEHHH 0a30Bas MOAEJDL OMNHCLIBAET NOCTATOYHO
IWHPOKHH M THAMYHLIH KPYT CHTYAllM#, YCJIOBHO TOBODPS, MOOUAUIAULOH-
Hoeo («80erHoe0») xapaktepa, korna CIIIT couuanpHol 0GHIHOCTH «BO3-
O6yxKIEH» W, B TedeHHe HEKOTOPOro BPEMEHH, MOAJAepKHBaeTCs Ha orpefe-
JIEHHOM YpOBHe.

3amerunm, yto cucrema (20) aBroHOMHAa He TOJBKO B CJy4ae MoCTO-
aucrea CIII, Ho w rorma, xoraa CIII sBasercs JuHelHOH (QyHKUMeH
BpPEMEHH

(31)

Pty=Cy+Ct 20, Cp=20, t2=t. (32)
Torna ypasnenus (20) nprHUMAIOT BHJ
dS —-PoS+C

di Ps ’
dQ y

—= =5, t>t
a ) > 19,

OTKyZa CJEAYIOT ypaBHeHHS AJisT pacuiuperHot 6asoeol modesu (aHaaoTH
(29) npu ycsaosuu (32))

5 exp —
s p] <x 208Q ¢ C) 2p
di - /2fmxan \T(Q° B S(2p* - 5%’ (33)
Q = S t > 150

dl

W ypashenue (anasor (31))

SZ
ds ; 2\ QS Ry
@ 2frxon \ (@ +5) SH2p* - S%)

3.2. MOHOTOHHBI® pEeXHMMBI IBOJNIOLUHU «3JNeKTopaTa». Jlia usy-
YeHHs BpeMEHHOH AMHAMHKH BesM4MH (), S Hecaenyiores (asoBble Tpaek-
Topuu ypasHeHnus (31) B maockoctu (), S. daszoBble MOPTPETH HECKOJIb-
KO pasiMyamoTcs B CAyHasiX ¢ = Ggp, @ > Ggp M & < Gy, TAE @ =
=213’ (\/2/7 xou)~", Qxp = 4ep* /3. PesyabraThl mogpoGHOro MaTeMa-
THYECKOTO HCCTeI0BaHNS (PA30BLIX TPAEKTOPUI YpaBHEHHH §a30B0Oi MOaenu
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{monyckalolux HHTErpHPOBaHME B KBajpaType) W pacliupeHHoH 5a30BOH
MOAenH cofep:karcs B [17]. 3mech Mbl OTpaHUUMMCS U3JI0KEHHEM JJIs PO-
MEXYTOYHOIO 3HAUCHHS (L = (g, KPATKO [OACHHB, B YEM COCTOMT OT/IHYHE
JIAHHOTO CJIy4asi OT OCTAJLHLIX.

Vpasnenue (31) umeer tpu ocodue rouku: (0,0), (0,v2 p),
(0, —V2 p) — TOUKH mepeceuyeHHs U30KAWHB HyAs (Q = 0) ¢ u3oKAMHAMU
feckonegnoct (S =0, § = +/2 p). TlepBasi u3 HUX sBJsieTCS TOYKOH
TUIIA LEHTPA, BTOPAs W TPETbA HMEIT THIN censa. KapTuHa noJs uHTe-
rpafbHLIX KPHBLIX ypaBHEHHs TpHBENeHA Ha DHUC. 2, CTPeJKaMH MOKa3aHo
HanpaBjeHHe [BHXKEHHS [10 KPUBLIM [PH yBeJUdeHUM ¢ (HAMOMHHM,
4TO JBHIKEHHe ocyllecTBasercs npu nocrosiHeTBe CIIII, onpepessiemoro
snauenuavun @Y, SU u pasHoro s pasHLIX KPHMBLIX), MNyHKTHpHbIE
JVHUM — W30KJHHB GECKOHeYHOCTH S = 4+v/2 p, WITPUXIYHKTHDHBIE
auHun A W B — cenapatpucul cénen.

Puc. 2. dasosbiit noprper auHamu4eckol cuctembl (29) B naockoctH Q.S

- 1’(2 (l(/
S = = +
T T @ =Gty

Sameuanue 4. Ananuz B mjockocTH (€, S) MOXKeT TPaKTOBATL-
cs TakKKe M KaK aHajgu3 B MJAOCKOCTH mnepemeHHBIX ¢(t) = Q(t) — Qo
u S =dQ/dt = dq/dt (cm. (16), (17)). DT0 06CTOATEILCTBO OTPAKEHO
B 0003HaueHHsX oce# Ha pHe. 2 (npu @y = 0 B TpaxkToBKe BesHuHH Q(t)
u ¢(t), oueBMuHO, pazjnuuii Her). B peaspHOCTH BesuuuHbl Qp W (1)
orpannueHsl. [TosTomy comepkaresbHas yacTb nmaockocTH (Q, S) 3asenomo
orpaHu4yeHa 06/acTbio

Qo —nar < Q < Qo+ nyy, (395)

rae nay = {2(t) + x(t) + y{t))ar — MaKcHMAJIBbHO BO3MOMKHAS UKMCEHHOCTD
3J1€KTOPaNbHOro 6og0Ta (cM. 2).



86 a1l Modeau soibopa u ux npumeHenue K anaauly KOHQAUKMOS

Hocqe 3THX npefBapHTesbHLIX 3aMeuYaHHiH NepelaéM K OMHCAHHI0 [0-
NyCKaeMblX MOAEJIbIO PEKMMOB 3BOJIIOLHH 3/JIEKTOPATa H HX MHTepHpeTalHuH
{pa3Hbly pPeKUMAM OTBEUAIOT DA3HLIE THbL MHTErpasibHbiX KpuBLiX [-IX).

[) 3amKkHyTHIE KPHBBIE 3TOTO THIIA OfTMCHIBAIOT MEPHOAWYECKHH npolece
W MOAPOGHO paccMaTpUBaIOTCst B M. 2, 3.

I} B nanHom pekume BeJHYMHA () HEOrPAHUYEHHO PACTET C TedeHHUEM
BDEMEHU — 8ecv 3diexmopam 8 umoee 3anumaem noduuuro «X». Ilpu
3TOM CKODPOCTbL MEPexosa, TAK ke KaK M a)KMOTaxKHas 4acTb MNOTeHHHasa,
VMEHDLLIAETCS 10 HYJA (3HAUEHHS CKODOCTH JIEKAT B AONOPOroBoO# 06saCTH
0 < S < V2 p). AcumnToTHueckoe nosefeHHe peHuHH S(Q) u Q(t) naéres
(hopMyIaMHu:

b 1 6 a
y = — + ... D = 1/ bt QN2 + ... = |—=
S 0 +..., Q bt+ (%2 +..., b 2[)2 , (36)

rie TouKaMHu 0603HadeHbl useHbl GoJiee BLICOKOTO MOPSiAKA MaJoOCTH U W3
KOTODBIX BHAHO, YTO nepexod 6ceco aNeKmopama Ha eOUHYH NO3ULLIO
npoucxodum 3a OGecKoHeunoe pems. PeasibHoe Bpems nepexona, ¢ yué-
TOM (35), pasymeeTcsl, KOHEIHO H MOXKET OLITL PACCYUTAHO, €CJU H3BECTHbI
snavenns Q°, SY u napamerpr a M p. 3aMeTHM, UTO ABHEIE BLHPaXKeHHS (36)
MOTYT, TIPH H3BECTHDLIX YCJIOBHSAX, HCIOMbL30BATLCS JJIA KAYEeCTBEHHOTO aHa-
JIM3a JAMHAMHKH COOTBETCTBYIOUIMX [POLECCOB (B YaCTHOCTH, BHJAHO, 4TO
npH GoJbKuX () OHa onpefesseTcs JUUIb OFHHM rmapaMeTpoM b, npesicTas-
JSIOMIHY c060# KOMOUHAIMIO BCEX MapaMeTpOB 3a1auH).

[I) Kax u B cayuae II, Besvunna @ HeorpasuuenHo pactér. OpHa-
Ko (Haxomsmascs B gManasoHe V2p < S < o) ckopocms nepexoda Ha
eIMHYIO TIO3ULHUIO HEe YMEHLIIAeTCS, a HEeOSPAHUUEHHO pacmém co speme-
Hem (NpU TOM 2AKUOTAXKHAS YACTb HOTEHIMAJA YMEHbLIAeTCs O HYyJs).
Acumnrorrka QpyHxkuun S(Q) gaércs HesBHOH (opmysioh

Sz/4p2

Q:b-eTJr..., (37)

aHaJ/IM3 KOTODOH [10KA3bLIBAET, YTO [IE€PEXOL BCErO 3JEKTOPATa HA [O3HLHIO
«X» MPOHCXOAMT, KaK W B fOpeiblayileM cjydae, 3a OecKOHeuHOe BpeMs
(acMMATOTHKA TIpollecca TaKkKe onpefesseTcs JHilb OAHUM mapamMeTpom b).

3amMeTHM, UTO NpH 3HAYeHMsX S, GJHSKMX K BejuunHe /2 p, 2604:0-
LUA 9AEKMOopama «Heycmouiusa» B TOM CMblCje, UTO Majble H3MEHeHHs
BeJIMUMHL S MOryT NpUBecTH K mepexopy ¢ pexuma I Ha pexunm Il
(n HaoGopor).

IV) Kak u B caygaax 1, I, Besuunna ¢ HeorpaHWYeHHO PACTET mpH
t — oc. Cropoctb S, Kak u B ciayuae [1, Takke HEOTPAHHUEHHO PACTET MpH
t — o¢ (ans uHTerpanpHbLIX KpHBbiX [V cnpaBensnuBa acumnroruka (37)).

Haunod pescum ornaugaercs oT pexuma Il rtem, uyro oH moxcem
ocyuecmsasmocs 1pu HadasbHbX 3HaveHusx Q0 < 0, T.e. npu wauaio-
HOM APeobAQOaHUL NPOMUSHUKOS NO3unul «X» HAO €€ CMOpOHHUKAMU.
Onnaxo, docmamouno 6oavuioe 3HAUEHUe HAUAALHOU CKOPOCMU Repexo-
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da S > 0 obycaosiusaem umoeosywo nobedy nosuuuu «X» (npu 37TOM
CKODOCTL H3MEHSeTCS HEeMOHOTOHHO, NOCTHrash MUHUMYMAa B HEKOTODLIH
MOMEHT BPEMEHM).

Urak, pexumbl [1-1V, paznnyasch B gerassx, oTBe4aloT Heobpamumol
9B0AOULUL BCELO BALKMOPAMA 8 N0AL3Y 00HOU nosuyuu. Jasa ocyiiecTts-
JeHMs Takol 3BOJIOLUMM HauadbHbe sHadenus sesuund Q0 SY pommab
JeKaTh B 00JIACTH JIOCKOCTH (), S, pacnosokeHHOH Buille cenapatpucsl A
{cM. puc.2). Jpyrumu caosamu, doascHa Goimb 00CMAmMOUHO 6OAbUIOLU
aubo seaununa @Q° > 0, mudo (npu Q° < 0) seauuuna S°. Tlpuuém,
HAYAQABHGA CKOPOCMb nepexoda ece2da noAoxcumesbna (KOHKpEeTHbIe YHC-
JeHHbIe 3HaUEHHs BEJIMIHMH, XaPAKTEPU3YIOIIUX [HHAMUKY 3BOJIOIHH JETrKO
HAXORATCA M3 MOJIEJIH, €CJIM H3BECTHLI KOHKPETHLIE BXOAHbLIE JAaHHbLIE).

V) UnrerpanpHble KpuBble V (niexkarnyie Mexay cemaparpucamMua A w B
npu Q¥ < 0) onuCLIBAIOT nApouecc cmabuiu3auu YUCAQ CTOPOHHUKOE U
npoMuUBHUK08 nosunuu «X». Beauunaa ¢ pacTéT U N0CTHraeT HEKOTOPOTO
KOHEYHOr0 OTPUIATELHOTO 3HAYeHUs () = ()5, TpudAnKaach K HeMy JUB0
u3 obaactu S < V2 p, sndo u3z obnactu S > V2 p, T.e. cmabuauzayus
apoucxodum npu docmusncenuu nopoea socnpusmus S = /2 p. Jannas
IBOAOUUSL YCMOUUUBA, B TOM CMBICJE, YTO J1000e W3MeHeHUe BeJHUUH
@Y, S° (B omucblBaeMOM HANA30He) He U3MEHseT XapakTepa mporecca —
CTabUNM3a1Hs B KOHIIE KOHIOB OCYIIECTBJSETCS, HO AP APYTHX 3HAUEHUSAX
Besuuuubl (¢ (cp. co caygaem III).

B oxpecTHOCTH JHHHH S = /2 p AJ8 KPHUBLIX V CIPABEAJUBbl aCUMII-
TOTHKH

S=V2p+/20(Q - Q) + ...,
aQ.e (38)

= Qe+ V2 p(t—t) 4., b =2
Q Q /7< ) 1 4()Z(Qs+ﬁ)2

H3 KOTOPHIX C/JEAYET, YTO CTabUAN3allUsA JOCTHraeTCsl B HEKOTOPBIH KOHed-
HBIH MOMEHT BpeMeHH ¢ = t, (paccyuTLIBaeMblH, KaK U APYTHe XapaKTepHu-
CTHKH Ipolecca, U3 MOLEJH MO H3BECTHBIM BXOAHLIM AAHHDLIM).

Kak sicHo csemyeT W3 aHasnusa KpuBbIX V, cmabuiusauus docmueaen-
CA, ECAL 8 HAUQALHOILL MOMERM NPOMUBHUKU no3uuuu «X» npeobradarom
HAO CMOPOHHUKAMU, G HAYAADHAS CKOPOCMb nepexoda Ha no3uuuio «X»
He CAUUIKOM 8eAUKQ, MO U M€ CAULLKOM Maiq (MpH 9TOM B CTaOHJILHOM
COCTOIHHHU (Jy < 0, T.e. YUCJO CTOPOHHHUKOB MO3HIUH «X» MeHbLIe YUC/A
[IPOTHBHHKOB).

Ananus kpusbix tuna VI, VII, VI, IX u cBoficTBa onucbiBaeMbIX UMU
pexumoB (BKJIH0Yas Gopmyabl (36)—(38)) aHanmorugHbl B CHIY CUMMETPUH
MOJAEJIM U, COOTBETCTBEHHO, CHMMETPUH (pasoBOH MJIOCKOCTH (), S, aHausy
cayugaes I, I, IV, V coorserctBexHo. Pasuuna Julib B TOM, 4TO 3J€KTO-
paT NONHOCTLIO NMEPEXOANT Ha Mo3uuuio «Y» — caydau VI, VIL VIII (cp.
¢ I, I, 1V), a cradunusauus (cayyait [X) peanusyercs ¢ npeobaananuem
YUCJAA CTOPOHHUKOB MO3HIHH «X»
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3.3. Iukasl caMOMHAeHTU(PUKAINK 3INeKTopaTa. HHrerpanpHble
kpuBbie | pacnosaraiores B yacti obaactH —V2 p < S < /2 p maockocTy
), S, orpaHHYEHHO# CBepxXy W CcHM3y cemaparpucamu A u B (puc. 2).
OHU ONUCLIBAIOT NPOUECC NEePUOOUUECKOZ0 USMEHEHUsS geaudurn Q n S
co BpemeneMm. Amnaumyda KoaeBaHUIL CKOPOCMU Smax 0CPAHLNEHA
{|Smax] < \/5,0, fonoporogasi 065acth — cm. puc. 16). TNpuaém maxcu-
MaJIbHO€ 3HAYEeHHE BeJHUHHbl S = Sjp; HA 3aMKHYTOH TPAaeKTOPHH JOCTH-
raetcs mpH ¢ = 0 W CBA3aHO ¢ MAKCHMAaJbHBIM 3HAUEHHEM BEJHUHHBI
@ = Qi (nocruraemom mpu S = 0) cooTHOlIeHHeM, cenyriiuM u3 dop-
Myt (25), (26), (27) v unterpana cuctenmbl (mocrosnersa CITIT — cm. (28))

, 2 .
\/g Nopp 353y exp — M) = DXiE
i 2p Qu +75

Konebanus wucaennocmu @ moeym umems 4106y amniumyoy (¢ yuérom,
pasymeertcs, (34)). M3 Buna kpusbix [ scHo csefyer, 4To LMK/AMYECKas 3BO-
JIHOLLHS 3JIEKTOPATa OCYHUIECTBASETCA B YCIOBUSX, KOTAA HAUQAbHOLE 3HAYe-
nus ckopocmu  S° u uucaennocmu Q° e cauvikom sesuku (B OTAHGHE OT
pPacCMOTPEHHBIX B 1. 2 peKHMOB HEOTPaHHYEHHOTO POCTA U CTabU/IM3a1Hu
quc/a CTOPOHHHKOB M HMPOTHBHHKOB NMO3HMUHHU «X» HAH «Y»). KoHkperHsie
YUCAEHHBIE XaPAKTEPHCTHKH KoJeBGaHHiH HEeTPYNHO HAHTH U3 MOAEJM 10
M3BECTHLIM BXOIHLIM JAHHDLIM.

B okpectHoctu ocobo#t Touku (0, 0), T.e. mpu maJblX aMAJIUTYAAX
(Q < 1, 8 < 1) npouecc onucbiBaeTCs KJAACCHYECKHM JIMHEHHDLIM YpaBHe-

HUeM KoJieBauun
a

dQ .
— = —h@Q, b= Y

di?

T, =92 [xepB (39)
7r XIOII’J

onpejensieMbiM KOMOMHALMe! napaMeTpoB MOIEJH.
B cayuae konebanuil (HeJaUHEHHDLIX) MPOU3BOJILHON AMIJIUTYAbl UX me-
PHOL 3aBHCHUT TAKXKe M OT aMIUTYAbL ((Jar) W BopaxkaeTcs hopmysion

2 (Qu Qu
T=T-|=—+1E| —"—], 40
LW( Ea ) <(wa+3>""> o

noJiyuyaeMoil ABYKPATHOW KBapaTypod u3 ypasHeHu# (29) (¢ yuérom cy-
eCTBOBAHUS HHTerpasa (28)). 3HAaYeHHUs] JJUATHYECKOrO HHTerpaJda L
usmMenstored B npegenax 1 < E; < 1,57 (r.e. caao), ero KOHKpETHbIE
YHCJEHHbIE 3HAUEHUsT HAXOASTCA [0 H3BECTHOMY apryMeHTy.
3ameganue 5. Ilpu a > ay, noBeseHHe (Ha30BLIX TPACKTOPHI ypas-
HeHusa (31) aHajoruyHo, 3a Tem MCKAOYeHHeM, YTO Ha cemapartpucax A
¥ B Bennuuxa |S| crpemutes npu |Q] — o He K HYJIO, 4 K KOHEUHOMY
sHauenuio £5, = S,(a, B, p,...). OcobGenHoctb cayuas a < Gy, B TOM,
4yTo cemapatpuchl A M B He pPa3oMKHYTbI, a 3aMKHYTbl H MepecekaiT

C TIePUOIOM
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ocb () B KOHEYHBIX TOYKAX £Quax = @max(, 5, p,...) T.e. Korebanus
0EpaHUUeHDl KAK BEJUUHHON S = Shay, TaK W BeJUIHHOH Q) = Qpax-

Jlanum Kpatkuil kommenTtapuit K gopmyaam (39), (40). Haubosee cusib-
HO TepHON KoJeGaHWi 3aBuCHT OT p (mporopiHoHaseH p~%/?) BeJIH-
YHHB MTOPOra BOCMPUATHA, BXOAAIIEH B a)KHOTAXKHYIO 9acTh MOTEHIHANa,
YMeHbIIasch ¢ eé yBeguueHuneM. 3aBUCHUMOCTL TMEPHOAA OT BEJIHUYMH (O, Y|
(MaKCHMALHOTO 3HAUEHHS CTATHYHOHN YACTH TNOTEHIIMAMA U €ro «Beca»
B 00IIeM MoTeHIHafe) KauecTBEHHO aHAJOTHYHA, HO 3aMeTHO GoJee cJja-
6asi. Takxe oTHOCUTesbHO €a00 (KAK KOpeHb KBAAPATHbLII) MEPUOS 3aBHU-
CHT OT BEJHYHH X3, 3, ft (HX CMbLICJ siceH M3 MPEAbIAYIHIMX OMHCAHUH),
YBeJUYUBAsKCh ¢ UX yBesuuexHueM, OnucaHHbie 3aBUCUMOCTH MOTYT ObITb
UHTEPIPETHPOBAHBI CAEAYIONIUM 05pa30M.

Buipaxenune (25) pas notedunana P(Q), ) sanuwewm, ¢ yaérom (26),
(27), B 3KBHBAJEHTHOM BHJIE

. Q° 0 S°
PR.Y)Y=x1P+ b= ————+2x2n5 exp| —— |]. 4]
(Q.9) =x1P1 + 2P ]Q‘/d—s—l o 27 I 2 (41)
W3 (41) sicHO BHAHO, UTO KO3(PPUITHEHT!
xl:/\’; , %2:#

XapakTepusyloT (MpH 3afaHHLIX 3HaueHMsX () M S) BKiang cTaTHYeCKOH
U «KHHETHYECKOH» (CBS3aHHOH CO CKOPOCTbLIO) KOMIOHEHT B OOUIMH MO-
teHuuaa P. B repMuHax kos(pQUUHEHTOB s, v Bblpaxkeuue (39) nas T
naéres Gpopmysion

(42)

AHAJIOTMYHOU KJacCHYecKol (opmyae

1T = /@

Vi
IJIS Teprona KoJeSaHui HIapuKa Macchl M, MPUCOeIUHEHHOTO K APYXKUHE C
)écTKoCcThio k. HanomHum, 4ro B cHeTeMe «apuKk — MPyKUHA» BeJHUMHA
MaccChl M XapakTepusyeT e€ MHeplHOHHbIe (KUHEeTHYeCKHUe) CBOHCTBA, a
BeJIMUMHA KECTKOCTH k — e& CUJIOBbie (CTaTHUecKHe) CBOUCTBA.

KoneyHo, aHajorus Mexay KoJaeOaHHsiMH 3JIEKTOPATA U KOJeSaHHUsMU
MeXaHHYeCKOH CHUCTEeMB! BeChbMa YCJ0BHA, HO, TeM He MeHee, OHa M03BOJsgeT
JAaTh oJiee SCHYI0 UHTEPNPeTalHI0 3aBUCUMOCTH (42).

I. Yem Bosbliie yaesbHLIA BeC CTATHYECKOM HACTH MOTEHIIHANA B 00HIEM
NOCTOSHHOM MOTEHIHANE, TeM CPABHUTEILHO GOJbLIE «CUA TPUHYKIEHUS»
JUYHOCTH CO CTOPOHBI BOJbIIUHCTBA M TeM OBICTPEe OHA COBepiuaeTr nepe-
XOZbI KoJieGaHust (NMepHoL YMEHbILIAETCs ¢ POCTOM sz} ).

2. Yem OGogbiie yAenbHBIH BeC aKUOTAXKHOH (KUHETHUYECKOH) dacTu
NOTEHIIHAA, TeM CPAaBHUTEJLHO GO0JbLIe MHEPIHOHHOCTb JIHYHOCTH (TeM
CPaBHUTEJLHO MeHbille, B YCJOBUAX MOCTOSHCTBA MOTEHIMAJA, CHJA MDPH-
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HYXKJEeHHUS CO CTOPOHBI SONLLIMHCTBA) M TeM $0Jblie BpeMeHU Tpedyercs
JJIsT U3MeHeHUsl e€ MOo3UIUK ([TepUOsl PACTET ¢ POCTOM 379).

B cayuae "esnuneilinbix kosebanuii nepuoa (40) Becbma cusbHo (KBaj-
paTHUHO) 3aBUCHT OT MaKCHMaJbHOTO 3HaueHHs ((Qar) PA3HUIBI MEXKAY
CTOPOHHHMKAMH H NPOTHBHUKAMH MO3HIHH «X» WJIH «Y», YBEJIUIUBASACH C €&
pPOCTOM. DTO €CTECTBEHHO, TAK KaK MU MPOYMX PABHBIX YCJOBUSX PAa3BOPOT
Bosiblliedl 0 YUCJAEHHOCTH YACTH 3JIeKTOPATa B CTOPOHY MPOTUBONOJOXKHOH
NOo3ULHMH TpebyeT GOJbILEro BpeMeHH.

Tem cambiv usydenue mogenu (29), (30) mokasviBaet, 9TO CyiiecTBYeT
NPHHIUNHAABHAS B03MOMHOCMYL (A0 ONPEAESEHHONH CTeneHH) OCMbICACH-
HOZO YAPASALHUSL UWUKAULECKUMU PENCUMAMU 360104 drekmopama (To
JKE CaMOe OTHOCHUTCS K PerKMMAaM, OfMCAHHBLIM B 1. 2).

3amMeTHM TaKxKe, 4TO AJs 3JEKTOPATOB, OGJAMAIOIIMX PA3HBIMYU CBOH-
cTBaMM (pPa3HBIMH 3HAYEHHSIMM BeJMUMH X, X2, &, 3, i, p, Qir), ne-
puoant (39), (40) moryt OLiTL OGJM3KUMM, T.€. MOXMCEM CYULecmsosams
Koaunecmseennoe nodobue 31eKmopanrvHozo nogedenus.

VsyuenHsie B faHHOM naparpade DeXXUMBI 3BOJIOLIMH CO BpeMeHeM
YHCAA CTODOHHUKOB YU MPOTHBHHKOB KAKOH-JHGO M3 MO3UIMH eCTeCTBEHHO
pacecMaTPUBATL KAK Pexcumbl CamMoudeHmupuKauuy 21eKmopama, Onuchl-
BAIOIIHE TPEUMYIIECTBEHHbIA BLIGOD 3JEKTOPANLHOrO 60J0Ta B MOJbL3Y TOH
UM MHOH mo3uiuu. Moseab AomycKaeT TP THAA TAKHX PEXKUMOB: MOJHBIH
repexoll 3JeKTOpaTa Ha MO3ULHIO «X» HIH «Y» — 0OHO3HAUHASA CaMOUOCH-
muurayus; nepexof K CTabHJbHOMY COOTHOHICHHIO YMCJA CTOPOHHHKOB
W [POTUBHHKOB — HOAAPUSOBAKHAR COMOUOCHMUPDUKQLUS; nepUogdye-
cKoe npeobnafaHue YHCMA CTOPOHHUKOB M MPOTHBHUKOB — UUKAUYECKAS
camoudenmupurayusn. Tepuonbl Konedanui (39), (40) ectecTBeHHO Tpak-
TOBaTb KakK nepuodur camoudenmudukauuu srexmopama. B panbHeiem
OCHOBHO€ BHHMaHHe GYAET YIEJNeHO TPeTheMY THY 3BOJIOLHH 3J€KTOpaTa.

§ 4. Hukabl nonuTHYECKON caMOUJEeHTU(PUKALUMN
JareCTaHCKOro 3THOCA — MojeJbHble IPOTHO3bI
U COMOCTaBJIeHHe ¢ PeabHOCThIO

4.1. OnucaHue cCUTyanuu, CBsi3b HabJI0JaeMbIX BeJUUYHMH C mepe-
MeHHbIMU MozAeu. OOI1eH3BeCTHO, YTO CeBEPOKABKA3CKUe CyobeKT PP
elié B COBETCKOE BpeMsl OTHOCHJHCH K UMCAY Haudogee HeGAAronoMyUHbIX
B 3KOHOMHYECKOM, COLUAJLHOM M MOJHTHYECKOM OTHOHIeHHsIX. Tpynous-
OLITOYHOCTL W 0COBOe TeOMmOJUTHYECKOe TMOJIOKeHHe, COCYIHIeCTBOBAHHE
pPa3HLIX KOH(EeCCUH M TPAJHUHH, MHOTOSTHHUYHOCTbL M ApaMaTHYecKas MC-
TOPUST — BOT JAaJeKO HE CaMblil NOJHBIM nepedeHb MNPUYKH, MOCTOSHHO
NOPOKAAIIUX MOBLILEHHYIO, 10 CPABHEHUIO CO CPefHeDOCCHHUCKHM YPOB-
HeM, COLHAJIbHO — MOJUTHUYECKYIO HANMPSXKEHHOCTh B 3TOM peruode. [locse
pacnaga CCCP, npekpaiieHus HIe0JOTHUECKOH MOHOMNOJHUH ONHOH NapTHH
B Poccun, Hauana 5KOHOMHUECKHX U NOJHTHYECKHX pedopM napodaembl, Ta-
UBLLIHECSA PAHEE <101 CITYAOM», OOHAPYKHMIIKCL ¢ 0COO0H OCTPOTOH U CHJIOH.
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B 3ametHoll 4acTi ceBepOKaBKA3CKUX 3THOCOB ABHO MJH 3aByaJHpPOBaH-
HO 0003Ha4YUNACh TEHAEHIIUS pelaTh NpobaeMbl CBOEro perHoHa cenapaTHo
o1 Poccun. Ilpn »toM BBIABUTAROTCA pasauddsie 060CHOBAHHA, TPEWKAE
BCEro 3THHYECKOT0, a TaKkKe PeJHUTHO3HOr0 M HCTOPUYECKOrO XapakTepa,
paceMaTpUBAOTCA PA3JIMYHBIE CTEMeHH MOJMTHYECKOH He3aBHCHMOCTH OT
POCCUHACKOH TOCYMAPCTBEHHOCTH, BIJIOTh A0 CO3AAHUS HOBHIX CAMOCTOSI-
TeJbHBIX TOCYIAPCTB, U NMPUMEHAITCS pPasaduHble MeToAbl O0psObl, BIJAOTH
710 KECTKOTO BOOPYKEHHOTO MPOTHBOCTOAHHAA. TeMm camblM, B psine 3THX
PETHOHOB MMEKT MeCTO 3THOMOJAMTUYECKHe KOH(pIMKTH MEXKIy CTOPOH-
HUKaMHM Ccernapardsma M NMPOTHBHHKAMM 3ITOH JHHHHU, CUUTAIOUIMMH, 4TO
peleHye OCHOBHBIX MpobJieM 3THOCA CJeyeT HCKATb, OCTABAsACh B COCTABE
€IMHOTO TOCyAapCTEa.

OnuuM 13 BecbMa TMPOOJAEMHBIX B 3TOM OTHOUIEHHY PETUOHOB ABJSETCS
Harectas. Hpuuéwm, cenapaticTCKHe HACTPOEHHs (COrIAcHO COIHOJOTHYe-
CKHM JIAHHBIM 33TPArvBalolilie 3HAUMTE/bHYI 9acTh HACEACHHs) 3a4aCTYI0
NPOSIBAAIOTCS CKPHITHO, NMPUHHMAs (GopMy TeX HJAd UHBIX ACHCTBHH, Ae-
CTabUANBUPYIOIIMX COIMAABHO — TMOJAHTHYECKYI0 CHUTYAIMID B DEryoHe.
[Toaromy BuipazkeHHast KONHYECTBEHHO HHTEHCHUBHOCTD ITHX JIEHCTBHE CJy-
JKUT (OMOCPENOBAHO) TEKYIeH HabM0maeMoi Mepol CemapaTHCTCKUX Mpo-
ABJAEHUE (MJ1M IMpe — COlMAbHO-oAUTHUecKOH HanpskénHoctu (CITH))
B pervoHe. B TepMnnax paccmatpuBaemoli B § 1 mMomenn peds uaét o Ha-
6monaemolt BeauduHe Ex (em. dopmyanl (3) u (12)), rae nosunus «X» —
NO3HIMSA B 10Jb3Y CEnapaTvsma.

[Tpumenutensso K Harectady (M K 60JbLIOH YACTH CEBEPOKABKA3CKHX
3THOCOB) 3JIEKTOPAT Pa3bHBACTCA HA YeThipe TPYIMbL:

— TBEDAbIE CTOPOHHUKH (MPOTUBHUKHU) MO3UNUAH «X» HaAd «Y» HIM
HEHTpaabl (MO HAHHBIM COIMAJABHOH MCHXOJOTHH HX YHCJAO He MpEeBbIlaeT
HECKOJIbKUX TMPOIIEHTOB);

— JIEHCTBYWOIIKE B MOJb3Y no3ulidi «X» («Y», «Z») B COOTBETCTBUU
¢ abCOMIOTHBIM MOCAYIIAHUEM (HAaTpHUMep, TaK HaszblBaeMble MIODHIBI HIM
Hepyiue Ha cebs 0053aTeAbCTBA MOAYHMHEHUS 32 OMIATY, KAK «PEKPYTHPO-
BaHHbIE BAXXaAOUTHI»),

— HaxojslMecs Noja JAeHCTBHeM TpornaraHibi Miad OOOCHOBAHHBIX CO-
IMa/AbHBIX YYBCTB, HANpUMeD, POACTBEHHHKH U JAPY3bsl MOCTPAJABUIAX OT
6oepbix aerictBui (oHW cocrtapasioT oT 20% g0 40% OT 4YHC/AEHHOCTH
3THOCA);

— BbIOHMpAIOLIE CBOK MO3HIHIO B PE3y/abTaTe MOAPANKAHHS, «3aPSIIKEH-
HOCTHU» HACTPOeHHeM, NMpeobaafarliie B UX COIHAAbHON rpyme.

M3 ykasaunwix rpynn u Qopmupyiores kareropud X (t), Y (t), Z(t),
MOJEAN AAf AUHAMHKMA 4HCJAEHHOCTH KOTOPBIX TOCTPO€HBl ¥ H3yUeHbl B
§§ 3, 4. HanomHuM, 4T0 MOmesay npeaycMaTpUBAIOT CHHXPOHHU3AIMUIO AeH-
cTBHE Kareropuit «X» ¥ «Y» (B mNaHHOM cjydae TAKUMHU «MapKUPYIOIIH-
MM gaTaMu» MOTYT CAYXKUTh JieHb poxkpaeHus umama lamunas, BeiGops
B OpraHel BJACTH H T.[.). 3aMeTHM TaK:Ke, 4TO, COIVIACHO 3THOrpaduye-
CKUM TPeACTABJEHHAM ¥ HaHHbIM (CM., Hanpumep, [18] u uuTHpyemylo
TaM JUTEPATYpPy), MOIesH, pacCMOTPeHHble B § 3, XOpOUIO COOTBETCTBYIOT
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NMOBEAECHUID KUTEJEH KDPYMHBIX C&M U HeGOJBUIUX TOPOHOB pecrnyOaukKHy,
B KOTOPBIX MPOXKUBAeT OCHOBHAs 4aCTh HacegeHs (MpHYEM, B YCAOBH-
X KECTKOTO MpoTuBoctosHus). [anbHeillne o606IIEeHUs 3THX MOe/el
Y9UTHIBAIOT MOBEAeHHEe TOPOXKAH, MeXKperuoHafbHble OTHOIIEHHS U ApyrHe
3HauMMble npolecchl. [locae aTHX MpenBaputebHbIX 3aMedaHUB OnuiIeM
HEKOTOPbIE PE3YAbTATHI MOJEJIHPOBAHHS.

4.2. TIporHo3pl o JUHAMUYECKOH MOJEJH U CPpaBHEHHE ¢ Hab.IIo-
geHuaMHU. Paccmarpusanach Bpemensas nunamuka CIIH B [Harecrase
¢ nagana 1998 r. HMcnoabsosanacs momuduiiiposaHHas 6a3oBasi MOAeb
{c yuéroM peasbHBIX «IepeToKoB» Mexay kareropusmu X, Y, Z). Ha-
JajbHOE COOTHOLIEHWE CTOPOHHUKOB H NMPOTHBHHUKOB no3uiud «X» (cena-
paTH3Ma) onpenensnacs M3 JaHHbIX COIMOJOrUIeCKHX ONPOCOB, B Ka4ecTBe
MapKHpPYIOLLET0 COORITUA ObIJIM B3SITH (peBpasbcKue BuiGOpel M3pa Maxau-
KaJjbl, Ha4yaJbHOEe 3HAYEHUE CKOPOCTH U3MEHEHHS PasHHIbl MeXJYy UMCIOM
CTOPOHHHMKOB W TIPOTHBHHUKOB (Haubo.jee TPYAHO Ompefiesemasi CTapToBas
Be/MdHHa MOAOHUPALACh MONYIMIHPHUECKH).

Ha puc. 3 noxasaHa mosy4eHHas H3 BbIUHACAUTENbHBIX IKCMEPHMEHTOB
spemensas auHamuxa CITH (mo ocu abeince oTa0kKeHO BpeMst B Mecsilax,
10 OCH OPAHHAT — pasHHIlA MeXKAY YHCJIOM CTOPOHHHKOB H MPOTHBHHKOB
ceriapaTtu3Ma, HoMepam Ha Kpupo# CIIH oTBewatoT Xxopowo H3BecTHbIE

9]
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1 — xoHeI1 sHBaps — nepBad Aekana Gpespais — 6opbpba MECTHBIX 3JIHT 3a
Kkpeciao Mapa Maxaukaisl;

2—21 mag —3axBar OpaTbaMM XauuIIaeBBIMY 31aHus [ 0cCcOBETa;

3 —21 aerycta — youiictBo MydTHs;

4 — xoHel ceHTa6ps — noxoa Ha Maxaukany;

521 nexabps — ybuitcrso qupexropa LleHTpanbHoro peika Maxaykasi;

6 — Hauano 60eBBIX AeHCTBHI

Puc. 3. Bpemennas nuHamuKa CONHaNbHO-TOJHTHUECKOR HampsxeénnocTH B [are-
crane. [To ocu abenmec OToKeHO BpeMst B MecsiaX, Mo OCH OPAMHAT — DA3HHILA
B YMcJe CTOPOHHWKOB M MPOTHBHWKOB CemapaTH3Ma B ThIC. UeJIOBEK

COGBITHA, TIPUXOAALIMECS HA odepenHol neprox oboctpeHus). IlepBniil xe
nporHos ofoctpeHus (Hadano ¢eBpass) OKaszaacs BecbMa TOUHBIM, 4TO
N03BOJIMJIO He TOJbKO YOenNHThCA B aA€KBATHOCTH MOJE/H, HO ¥ OCHACTUTh
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€€ NOTOJNHUTENBHBIMU peadbHbIMH TaHHBLIMH. B fajsHelimeM npor{ossl no
MOAEH TaKXKe XOPOUIO COBMAAanH C peanpHbIMM cobbiTusimMu. [lMHAMHKa
CIIH B Teyenude modtd NoayTopa JeT HOCHT HHKAXIECKHE XapaKTep, MOBTO-
PAONIHECT THKAB MOJNHTHIECKOK CAMOUACHTHPUKAIAN AMEIOT CTAOU/bHBIH
«ocHoBHOM» mepuon pasubiit 120-130 pusim. Ilocsie mposefexus 6oeBbiX
nerictuil B aBrycte—cedtsiope 1999 r. punamuxa CIIH 3amerHo usmenser-
¢Sl — CTOPOHHHKOB CEMapaTHaMa CTAHOBUTCA 3HAUMTEJbHO MeHblIe YMcJa
€ro MPOTHBHMKOB W 4CUe3aeT sPDKO BhIparKeHHAs UUKJAMYeCKas NMHAMHKA
CITH (amnanrtyna kosebaudil yMeHbIIAeTcs, MepUOAMYEcKas CTPYKTypa
CTAHOBUTCA ToOpasfo MeHee OUIYTUMOH). [lpyruMs cjoBamu, HacTymaer
OTHOCUTE/IbHAA CTA0MIU3AIMA TOJNUTHIECKOH 06CTAHOBKY B PervoHe (CHJib-
HOe BHEIUHEee BMEIIATEAbCTBO MEPEBEO CACTEMY HA APYTVIO TPACKTOPHIO).
Jlanupll mprMep XOpPOLIO A€MOHCTPUPYET OMUCHIBAEMBIC MOJEJBI0 PEXKHUMBI
caMouAeHTHDHKAIHY (M. §4), TPUMEHHTENbHO K KOHKPETHOMY MEPHOLY
9BOJIOIMY 1aTeCTAHCKOTO 3THOCA.

C 1enbl0 TOTOAHMATE/BHON MPOBEPKU U MOATBEPKIACHHSA TMMOTE3 MOIe-
JY TUHAMHUKY TPYNNOBOrO NMPOTHBOOOPCTBA CTOPOHHUKOB ¥ MPOTHBHUKOB
OMpene/IEHHOTO Kypca JeHCTBHH H MoJaydaeMblX 43 Heé BBIBOAOB U MPO-
FHO30B M3y4a/ach XPOHOJMOTHYECKAs TOC/AeN0BATEJBHOCTD MOAYUYEHHBIX U3
Pas3MgHbBIX UCTOUHHKOB JAHHBIX O COUHAAABHO-TIONATHICCKUX KOHPIHKTAX
B peruoHe. [lpennosaranocs, 4T0 TakoM aHan#3 AMHAMHKY KOH(IUMKTOB
N03BOJHJ Obl BEISBHTH BPeMEHHbBIE 3aKOHOMEPHOCTH TOBENEHHs COlMyMa
(B TOM HHCJAE UMKAB CAMOMAEHTU(UKAIMK), KOTOPbIe 3aTeM MOrIu Obl ObITh
COTOCTABJIEHBl ¢ MOAEALHBIMH Mpordo3amu. CjenyeT OTMETHTb 4 CaMOCTO-
ATENABHYIO HEHHOCTh MAaTeMaTH4decKor 06paboTKK BPEMEHHOrO COOBITHHHO-
ro psaja s HAXOXKIACHHSA TeHIEHIMH B TMOBeNeHHd U3yd4aeMoro o0bexTa
(1 mosy4eHHs Ha 3TOH OCHOBE XOTs Obl KPATKOCPOUHOTO NOMOJAHHTENBHOTO
MPOTHO33).

s perieHns ykasaHHOR 3ama4du HeoOXOMKHMO BBHIOPATh HEKYIO €AHHYIO
MepYy OIIeHKH KOH(IMKTHOrO MOBENEHHs COIMYMa, T.e. peliath 3agady
B pamMKax oOmeH mpodseMbl CHHKEHHS Pa3MepHOCTH MHOTOMEPHOTO TMpH-
3naka (cm. [19] u uurupyemyio tam aureparypy). HelictsurenHo, THnud-
Hbl CHUTyallMH, KOTAA NMPHXOAMTCS CPAaBHHBATL MeXAY COOO0H U yNOpsiaodu-
BaTb MO HEKOTOPOMY He MOANAKIIEMYCS HEMOCPENCTBEHHOMY H3MEPEHHIO
CBOHCTBY psif fABAeHUH (B TOM unc/e colvadbHbix). [Ipn aTom obuiee npej-
CTaBJEHHE O CTeNeHW MPOABJICHHUA aHANU3UPYEMOro JIATEHTHOro (T.e. He
MOAAAIOLIETOCSH HEMOCPEACTBEHHOMY M3MEPEHHI0) CBOHCTBA CKJAAABIBACTCS
KaK pe3y/bTaT OMpPefe/8HHOrO CyMMHDPOBAHUA Psfa YacTHHIX (M mopna-
IOIIHXCS M3MEPEHHIO) XAPAKTEPHCTHK, OT KOTOPBIX 33aBHCHT B KOHEUHOM
cyéTe 3TO CBOMCTBO.

B kauectBe Takoi Mepw Obil mpuHAT ypoedHs CITH, monumaemsiii
KaK MHTerpajbHblE MOKasaTejs ONACHOCTH KOH(PAHKTOB, TMPOU3OUIEAIIHX
B pervoHe B TedeHue nHA. Dojee onacHOMy KOH(JIMKTY mnpHcBavBajoch
N0 MeTOAMKE, H3J0XKEHHOH HiKe, Oo0Jee BBICOKOE UHC/AEHHOE 3HauyeHHe
B 0aanax, a 3aTeM 3TH 3HAYEHUA CYMMHPOBAJMCh MO BCeM KOH(pAUKTAM,
NPOH3OIWEAIIHM 32 AeHb (LIKANHPOBAHHE).
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Mertopuka wkaaupoBanus sakjiodaercd B caenyioueM. Mudopmaius
0 KaxKIOM cOObITUN (KOH(JUKTE) CTPYKTYPHUPYETCS MO Py XapaKTepH-
cTUK. B cBOW odepens, KAKIAA XApAKTEPUCTHKA pa3duBaeTcs Mo MoKasa-
TeJAM 3HaYMMOCTH, KaXKIOMY H3 KOTOpHIX NMPUCBAaWBaeTCss CBOE 3HAUeHHe
B 6annax. HekoTopele XapakTepucTHKH KOH(JIUKTA HMEIOT NPAMYyI0 KOJH-
9eCTBEHHYK Mepy (HampuMep, 4ucio JKAeH, y4acTBYIOUIMX B KOH(JIUK-
Te, WM TPOIOIKATENABHOCTh KOH(PAUKTA B AHAX) d UIKAJAUPOBAHHE ITHX
XapaKTePUCTHK TIPOBOAHTCA HMHTEPBAJbHBLIM 06pasoM, T.e. IManasoH BO3-
MOKHBIX 9HMCJOBBIX 3HAUEHHUH XapaKTepHCTUKH pa36uBafcst Ha WUHTepBabl
¥ KaXJAOMY HHTEpBaJjy 4uces MpPUCBaxBajach CBOs 6aJ/bHAs OHEHKA, TeM
Hosbllass, 9eM BbIle IPAHUIBI AHTEepBaa. XapaKTepUCTHKH KOH(IHKTA, He
UMERoIIHe TPAMON KOIMUECTBEHHO!H Mepbl, MOApasesadch Mo nokKasarte-
JSIM 3HAYHMOCTH METOAOM 3KCMEPTHOH OleHKH.

Ilna npumepa B Taba. | npexacram/ieHa ynpouéHHAas ¢xeMma CTPYKTypH-
3auud k-ro xoH(pAMKTa U3 N npousoweAlUX 3a AeHb TOJBKO MO JABYM
XapaKTepUCTHKAM: KOJAHYECTBEHHOH (MAMTEIbHOCTH KOH(JAHKTA B AHAX)
v 3KcnepTHOH (BOOpY»KEHHOCTh KoHpaukTta). [Ipepmosoxum, xKoH(AMKT
NpofloJKajaca 3 IHA U B XOJe €ro NpPUMEHsJ0Ch JErKoe CTPeJKOBOe Opy-
xue. B sToM caydae B Tabauiie BueasSeTCS MoKasaTedab 3Hagnmoctd Ne 3
[/ AJAUTENBHOCTH ¥ MOKAa3aTeab 3Ha4HMOCTH Ne 2 s BOOPYKEHHOCTH.

JTHIL . UM IPOILEHHON CXeMBl CTPYKTYPH3AIIMH M KOJUYeCTBeHHOH
Taoauna L. [lpumep ynpollléHHOU cXe TPYKTYpH3all OJIUUeCTBEHHOH
OIIEHKH OTMaCHOCTH KOH(JIUKTA

Kongamkr No k

Ne n/m | Homreabnocts | Bamaer Boopyx&HuHocTb (opyiKHe) Basunl
1 Hecxonbko yacos 1 HesoopyxeHHbIN 1
2 1 nenb 2 Jlérxoe crpe; 2
3 2-7 mmett & | Asromaruueckoe CTPEJKOBOE Opy- 3
e
4 >7 4 Tawénoe  CTpeJKoOBOE  OpyXHe. 4

BapbiBHEle ycTpOHCTBA

COOTBETCTBEHHO, HNAHHOMY KOH(JIUKTY mpucBavBaeTcss 3 6ajana mo
JAUTENBHOCTH U 2 6anna no BoopyKEHHOcTH. CyMMapHHIH mnokasaTesb
onacHocTH — 5 6aanoB. B naHHOM mpuMepe npuMeHasach JUHeHHAad wKana
6aJ1710B N0 MOKA3aTeNsM 3HAYUMOCTH.

[Tocne mpoBegeHHs TAKMM COCOOOM CTPYKTYPH3AIMH BCeX KOHPANKTOB
32 JeHb W CYMMMUPOBAaHHS MX MOKasaTejed OMacHOCTH noJjydaeTcs HHTe-
rpaneHbii nokasatesb yposHa CITH 3a nens.

B Taba. 2 npencTaBieHbl XapaKT€PUCTUKY KOH(JIUKTA, YUUTHIBAEMbIE
npHU peanbHOH 06padoTKe MaccuBa WHQOPMAIMM MO PETHOHY B COOTBET-
CTBHH ¢ MpUHATOH MeTomWKoM. IlpumepoM npUMeHeHUsS CJAYKHT MHOTO-
JHEBHBIH MUTHUHT-TIOXOA B TOAJAEPXKKY MECTHOTO HedopMajbHOTO Juaepa
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(Tabanua 3). Cymmapuwiit 6ans (3Hadenue yposua CIIH) pas paunoro
coOBbITHSA paBeH 19 exnHUNAM,

Tatauna 2. XapakTepucTMKH KOH(QAMKTA, YUUTHIBAeMEBIe TIPH peabHOH
06padoTke MacCHBOB MH(QOPMATIAN

Ne | ¥Yposens | [puunna | Boopy- | Macco- |ipononxu-| Jlokanu- | flocacacteus
n/n|  KOH- | KOHDAHK- | KEHHOCTL|  BOCTHL | TCALHOCTL | 3auus (uncno Baa-
(hAHKTa Ta XKEPTB) S
1 Depe- | MMoautu- | Takénoe | Cpeiwe | Ceeiwe 1§ Mexpe- | Cpoie 100 | 4
panbHB | deckas | crpenxo- | 1000 wen.| menenw | ruonadn- qel.
ROE Has
2 | Pecny6- | Mexna- | Aproma- |100-1000] 2-7 nueir Peruo- 10-100 gea. 3
AHKaH- | LMOHAJL- | THUECKOe gen HaJAbHAs
CKH Has
3 | Paiton- | Couwaan-| Jlérkoe | 10-100 | nenp | Pationnas| 1-10 uea. 2
HBIH | HO-3KOHO- | CTpesKo- qel.
MHUecKas BOE
4 | Jlokann- | Kpumu- | Heroopy-|1-10 vea.| Heckoanko | Jlokaan- | Bes weptn I
HBIH HaAbHas | XKEHHBIH 4acoB Hast

Ta6aunna 3. [Ipuvep KOTHUECTBEHHOH OIEHKH KOHKPETHOrO KOH(JIHKTA

XapaxkTepucTHKa KOH(INKTA [lokazaTens 3HaYMMOCTH Baanst

Yposenb KOH(QINKTA Pecny6auKkaHcKmii 3
Ilpuunna KoudIMKTS [loauTtnyeckas 4
Boopy8HHOCTB HeBoopyxeHHHbIH 1
MaccoBocTn 100-1000 ven 3
IIponomxuTensHOCTD Caoitie | vegenu 4
Jlokaausanms PeruoHansHas 3

[Tocnenctsus (4ncao wepTs) Bes xepTs 1

OCHOBHBIM MCTOUHUKOM HH(POPMATUY CAYKHUIU €XKETHEBHBIE ONEPaTHB-
Hble CBOAKH pervoHanbHelX ympasieHuit MBJI. as nenefl ga€HHOro uc-
CJIEMIOBAHUS ITOT UCTOUHUK OKasaacs Haubosee 3HaUHMBIM (CBOAKH COfep-
KAT MOAPOBHOE eXeNHEBHOE OMUcaHue COBLITUE U OTHOCHTEBHO XOPOLIO
cTpyKTypupoBassr). [ocae ux 0o6paboTKU No BhIllIEYKA3aHHOM MeTOaUKe
BpeMeHH rogydaetcs BpeMeHHO!H pan ypoeHs CIIH 3a onpenenéuswiii me-
puon. I'padpuueckoe npeacTaBaeHue Takoro psafa B BUJE MUCTOTPAMMbI MPH-
BeieHO Ha puc. 4 Ha npumepe [larectana. Bpemsa HaGmonenus — ¢ 1 uioas
1998 r. no 6 asrycta 2000 r. Ilo ocu abeiuce OTA0KEHbI IHH, OTCUUTAHHBIE
or 1,07,98 r. (umdpa 1 coorsercryer 1,07,1998 r.). [lo ocu opauHar
oTa0keHo 3Hauenue yposus CITH B 6annax.

ComnocTaBUM MOJYUEHHBIE Pe3yJbTaThl ¢ COOBTHUHBIM PSAIOM CBOJOK.
3auepHEHHBIM y4acTOK Ha THCTOrpaMMe Haja 4ucaoM 77, TMOKaswBalko-
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Puc. 4. BpemenHOH psj (rMcrorpaMma) YpOBHS CONHANBHO-TOAMTHYECKOH Hamps-
xénnocti B Jarecrane ¢ 1 mions 1998 r. mo 6 asrycra 2000 r. Ilo ocn abermee
OTJIOKEHO BpeMs B IHAX, N0 ocH opanHat yposeHs CIIH B Sannax

UMK BLICOKYIO BpeMeHHYIo «njJoTHOocTs» ypoBHs CITH, cooTrBercTByeT
MHOTOIHEBHOMY Mapluiy-noxoay B ceutsadpe 1998 r. rpynmsl B HeCKOJb-
KO COT YesoBeK B 3alIUTy MECTHOTO Jufepa XauugaaeBa. OmHOBpeMeHHO
B 3TO K€ BpeMs MPOHCXOAMAH MAcCCOBble MHOTOIHEBHBIC BBICTYMJCHHS
110(pEpoB-«1anbHOOOHIIMKOB» ¢ MepeKpbITHEM aBTOMOGHIBHON Jopord de-
JePaNbHOTO 3HAYEHHS B 3HAK MPOTECTA MPOTUB MOBOPOB CO CTOPOHBI TAMO-
JKEHHUKOB. Y4acTOK CrylueHus (yBeJjudeHus uurerpaibioro yposHst CITH)
Hap uydcaoM 267 OTBEUAeT MAacCOBRIM BBICTYMJEHHSM MpPOTECTa B MapTe
1999 r. npotus pesyasratoB BueiGopos B HaponHoe cobpanue pecny6/nKu.
Hakonell, peskoe yBenuuenue yposHa CIIH B KoHie paccmaTtprBaemoro
nepHoaa OTBeYaeT CHTYallMM, CKJafsiBaBuielca B JlarectaHe nepes Hada-
JIOM BOODY2KEHHBIX AeHCcTBHI B aBrycre-ceHtssbpe 1999 r.

Pose wikandpoBaHUs, MOCTPOEHHS W aHajAH3a BpPEeMEHHHIX DSAAOB He
OrpaHHYHBACTCA ONHUCAHHEM (MOCTHAKTYM) IBONIIHM KOH(PAHKTOB BO Bpe-
MeHU W YACTUYHOM NMPOrHO3UPOBAHWU HApaCTaHUS UX OCTPOTH (XOTS B CO-
NOCTAB/EHUE ITUX PE3YJabTaTOB C MPOrHO3aMH MO AHHAMHYECKOH MOJeqH
y?Ke BeCbMa Ba)KHO 18 UX OOGOCHOBAHWS M TMOBHIMIEHHA UX TOUHOCTH).
COOTBETCTBYOIIHE MaTEMATHIECKHE MPOTIENYPbl 06pabOTKH BpeMEHHbIX pi-
10B GoJiee MOAPOGHO MPOSCHSAIOT UX BHYTPEHHIOW CTPYKTYPY — BPEMEHHbIE
TpeHasl (HampuMmep, CMJOWIHOHM KHUPHOH JMHHMeH Ha puc.4 mnpencTtasieH
TPEH[, OCHOBAHHBIF HA ANMNPOKCHMAIMM paga MOJAMHOMOM O-H CTemeHH
U XapaKTepUsyIoLIUi OTHOCUTENLHO MeaaeHHbie udMeHeHus yposHs CITH)
U Pa3JHUHBIE CMEKTPAIbHBIE XAPAKTEPUCTHKH (HAMpPUMeEp, ¢ MOMOUIBIO Ma-
keta STADIA u npyrux aHasorduHbIX CPEICTB OMPENEeJSITCS YacToTa
OCHOBHBIX TapMOHHK TIpoilecca ¥ MX (asa, 4TO MO3BOJASET OMEPaTHBHO
fiepeHacTpauBaTh TMHAMHUECKYIO MOJAENb B COOTBETCTBUH C H3MEHEHHAMHU
CUTyaluu).

Tem cambiM, KOMNAEKCHOE UCMOJB30BAHHE PA3JIUUHBIX MOAXOA0B, MOje-
Jell, pacuéTHBIX METOAMK, NMPOTPAMMHBIX CPEICTB H HH(OPMAIIMOHHBIX pe-
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CypcoB 1aéT BO3MOKHOCTb MOIEJHPOBAThL H MPOrHO3HPOBAaTh, (PAKTHIECKH
B pPeXHME PeasbHOTO BPeMeHH, NPOTEKAHHUEe PeabHBIX 3THOMOMUTHIECKHX
KOH(DJIUKTOB.

§ 5. Hekotopbie 06001meHnsa Mojesneil BbIOOpa

5.1, Yuér usMeHeHUS CO BPEMEHEM COLUAIBHO-NIOJTUTHYECKOrO MO-
renumana [17]. B oGuwem cayuae CIIII cpensero tunudeckoro ujaexa
3J1EKTOPATA He SBJAETCHA MOCTOSHHBIM, A B CHJY KAKHX-TO MPUIMH MOXKET
U3MeHATbCA co BpemeHeM. OrpaHUYMMCs 31€Ch PACCMOTPeHHEM CHTYAIlHH,
Korga P(t) sBasercs 3afaHHOA AUHEHHOH (QYHKIHeH BpeMeHU, 8 UMEHHO

Pty=r"+Ct>0, P'>0, t=t; C=-const#0.

Cucrema dS _P.—PpS dQ _ g

dt Ps ' dt

ABAETC B 9TOM CJydae TakKe aBTOHOMHOH d €€ ypaBHeHHs NpUHHUMA-

0T BUA dS _ —PoS+C  dQ _

dt P s ’ df

Orclona caenyloT ypaBHeHHS

ds . o aQ .
S=15.Q). FE=s
exp S (43)
/20 a3l - 2
5,Q) = V28 (20t 5y ) 2
X2H Q"+ 3) S(2p” — S%)

npu t =ty u yeaosuu Q(ty) = QY S(ty) = S dra momess, HaswiBaeman
paclwHpeHHONH 0a30BOH MOAEJ/bI0 3NEKTOPAJIbHOTO TOBEACHHS, YYUTbIBAeT
BausiHue ckopocty pasHomeproro uaMmededusa CIIIT na nosemenue asexto-
paTa B npoiiecce BbIGOpa.

Auanorom ypasHeHus

rae
2,(S,Q) = V2r vi1a30°Q oxp T
7
2(8,Q) = (@ + 3)%(2p° — §°)S
ABJAACTCA B 3TOM cnyqae ypaBHEHI/Ie

as  f(S.Q)
e R (44)

4 Tlon pea. B.®. Tuwxuia
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D10 ypaBHeHUE «XOPOWO COOTBETCTBYET» MOAUMDUIIMPOBAHHON aBTOHOMHOMH
CHCTEeMe ypaBHeHHH

s _ LR NP dQ w292 @2
B sep -5, Dol - )

onpeneéntoi Bo Beedl maockoetu S, (. Cuctema (45) moxkeT GpiTh MOAY-
geHa u3 (43) BBeJleHUEM Ha KaXKIOM U3 pelleHUH HOBOrO BpeMeHHU

St
b= o
S(2p" = 5%)

YpasHenue (44) He pelnaeTcs, NMO3TOMY NOCTpoeHHe (PA30BOrO MOPTPeTa
B 9TOM CJydae MOXKHO MPOBOAMTD JHIIb 9HCAEHHO, a cucTeMa (45) ynobHa
7151 HEROCPENCTBEHHOTO UHCAEHHOTO pellieHHs.

W3 ypaBuenus (44) caenyet, 970 (pa3oBbId NMOPTPET NPU BCeX 3HAUEHHUAX
napaMeTpoB HEeHTPAJIbHO-CUMMETPHYeH OTHOCHTEJABHO Hada/da KOOpAHHAT
naockocTy S, ¢ (npy OMHOBPEMEHHOM U3MEHEHUH 3HAKOB () U .S ypaBHeHUHe
He U3MeHaeT ).

Hcenenyem ocobele toukd ypasHeHHs1 (44). OTmerum, uto Todka (0,0)
115 9TOTO ypaBHeHUS He aABJaseTca 0co00i. OueBUaHO, 9TO 0C00bIe TOUKH,
€C/TM OHU €CTh, MOTYT JI€KAaTh TOJABKO Ha MpsMbIX S = +v/2 p. JIas HAX0XK-
JIleHUsT COOTBETCTBYIIINX 3HadeHHH () TpebyeTcs pemats adredpandeckoe
ypaBHeHHe 4eTBEPTOrO MOPAJKA, YTO MOXKHO CAEAATh TOXKe YHCAEHHO. DTO
ypaBHEHHE MUMeeT BUJ

@ +37-p(R)@=0, (16)

re p = 2y1a3 >0, Sy = V2 p.

OdeBHaHO, UTO AJs CYILIECTBOBAHMS BELUECTBEHHBIX KOpHeH (46) Be-
augnna SyQ/C no/kHa ObITh NOMOKUTEALHON. DTO 06eCrnedyrBaeT Caeny-
OUlee PacroNokeHde ocobblX TodueK, ecad oHHM ecTh: nipd C > 0 ocobuie
TOYKH JleKaT Ha NpsAMoH S = \/5,1) B TMOJYMJA0CKOCTH ¢ > 0 1 1eHTpanbHo-

CHMMETPHYHO UM — Ha npamoii S = —v/2p B noayniockoctd Q < 0;
npu C' < 0 ocofee TOUKM Jexkar Ha npaMoi S = v/2p B noaymiocko-
eTH @ < 0 U COOTBETCTBEHHO CHMMMETPHHHO UM — HA IpAMOi S = —v/2p

B NMOJYNJ0CKOCTH () > 0.

BriBenem yc/aoBUe CyLECTBOBAHHSA 0COObIX TO4YeK, T.€. YCJIOBHE Ha-
JUYUS BEUIeCTBEHHbIX KopHel ypaHeHus (46). I'eomeTpuueckn ocobsie
TOYKH — 3TO TOUKM MepecedeHus BHIMYK/IOH kpusoil y(Q) = (Q* + )2
v npamoil y(QQ) = kQ, rae k = pSy/C. CaenosarenpHO, HX MOXeET OBITH
He Gogbiie ABYX. M3 ycjoBus kKacaHus npsModl U paccMaTpuBaemoli Kpu-
Boii umeeM 4Q(Q” + 3) — k = 0. Hcnoassya (46), noaydaem Q% = 3/3.
Jlas onpenef€HHOCTH (UTO He yMajiseT OOLIHOCTH pAcCy:KaeHHi) Oyaem
cuuTaTh BeJHYMHB Sy, (), k noaoxutensHsiMu. Takum oOpaszoM, npu
k= ko = 1633 /(3V3) nmeetcs eauHcTBeHHbI KOpeHb ypaBHeHus (46)
Qo = \/5/3 (oT™MeTuM, 4TO 3HadYeHHe (Jy COBMAAAeT ¢ TOUYKOH MaKCHMyMa
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byuxny P(Q)). Hpu k > ky y 3Toro ypaBHeHus UMelOTCsS ABa KOpHA ()
U (Jo Takue, 4t0 ) < Qy < Q9. [pu k < ky xopHeii HeT.

Otciona, ecar CUMTATh BCe TApaMeTphl MOmENH 3aJaHHBIMHU, CJenyeT
TaKas 3aBMCHMOCTh CYHIECTBOBAHMA 0COOBIX TOUEK OT BeauuuHw (' mpH
IC] = Cy = pSy/ky umerores aBe ocobuix Touky (Qo, So) ¥ (—Qq, —So);
npu |C'| < Cy — detnipe ocobeie Toukn (Q, Sy}, ((Q9,S0), (—CQ1, —S0)
1 (—Q9, —Sy); mpu |C} > Cfy 0coObIX TOUEK HeT.

Takum o6pasom, HANOCTPUPYS BAUAHHE BBENEHHOH B 0a30BYI0 MOIENh
BeauuuHs C' (BausgHUe npousBomHOH oT dyHKimMu P(t)) Ha moBeneHue
UHTErpadbHsX KPUBBIX B (PA30BOH TJIOCKOCTH (371eCh U Hagee pacCMaTpu-
BaeTCs, BBUIY CUMMETPHHK, €€ BepXHAS MOJYIAOCKOCTh), MOXKHO CHenaTb
caenywoue BoiBomb, [lpu [C'] = 0 umeem 6a3oByw0 Mofeds, y KOTOPOH
Ha mpaMoit S = \/2p onHa ocobas Touka @ = 0. C poctom |C|, noka
coxpausiercs coordowexdune | < Y, 3Ta TouKa casuraercs ¢ ocH @ =0
BOJb MPAMON S = \/§p v, KpOMe TOTO, HAa ITOH MPAMOM BO3HHKAET elé
ofHa ocobas Touka (oHa Kak Obl «OpUXOAHMT» U3 GeckoHeudoctu). Korma
nocruraetres paseHcetso |C = Cp, 9TH 0cobble TOYKYM CJAMBAIOTCS W MPU
zaasHeimenm pocte |C|, [C] > Cf, mponazanT coBceM.

[Tpumep. PaccMoTpum BapuadT 9UCJEHHOTO DAcuyéTa, KOTOPHIH Ha-
TASIAHO TOATBEPKIAAET CAEaHHbIE BHIBOMBI. [IpU (DHUKCHpOBAHHBIX TMapa-
Metpax ypasHenus (46) 3 = 2, p = .5y = 1 3aBucumocts J; 1 Qs OT
geandudnl C' iMeeT BUA, NpUBeA&HHBIH B caepywoliel tabJ. 4.

Tadnwuia 4. 3aBUCHMOCTD BeIHYHH Q) ¥ @y 0T Beanyuusl

C 1078 107" 1073 1072 0,1 0,1148
Q 4.107% | 4.107% | 4.107" | 4.-1077 | 0515 | 08165
Q> 464,15 99,992 9,865 4,340 1,224 0,8166

[Tpu C' > Cy = 0, 1148 ocobuix Touek HeT (310 pacuérHoe 3HadeHue Cj
COBMAaeT ¢ noaydeHubM 1o popmysae Cy = pSy/ko).

Jas onpenenenns THIOB 0COOBIX TOUEK HYKHO B KAXIOH U3 HUX HAHTH
COOCTBEHHBIE 3HAYEHUS MATPUILL BUAA

dg, ¢
a5 0Q
g, 9¢
a5 0Q

45 ypaBHeHus (44), UTO CBOAMTCA K HAXOXKJEHHIO CIIEKTPA MATpPHILAI

52
I . ; nS ) xp
_pf’ (4Q(Q2 +8) - 127 ) g . V20 T
_9g 0 ’ ot SHQ+ 43)
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Dukcupyem sHauenue S = Sy 1 OyIeM HCCAENOBATH CNEKTP 3TOH MATPHILbI
B 3aBHCUMOCTH OT BeauuuHbl C. Ornyckas rpoMosiKHe BoIKJIaAKH, NMpHBe-
TEM TOJNYIEeHHbBIE PE3YAbTaTHl MPOBEAEHHBIX UCCACAOBAHUI.

. Tlpu |C| < Cf, korma umetotces JBe 0CoOble TOUKH C KOOPAMHATA-
MH Qp H Qo, |Q] < |Qg], ocobas Touka ¢ KoopauHaTOH () = Q| nMe-
eT TUM censa (e€ cobCTBeHHblE 3HAYEHHs BelEeCTBEHHble W TaKHe, 4TO
A1 < 0 < Ag) npu JOHX nmapaMeTpax Mofead (B 9TOM COCTOMT Hekas
NPEeMCTBEHHOCTL MEXKY 6a30BOM M paciiMpeHHOH 6A30BOH MOAE/SIMHU).

2. Ocobas Touka ¢ KOOPAMHATOH () = (Jy MOXeT HUMeTh JOOH THO
(At 1 Ao MOryT ObITbH JKOGBIMM) B 3aBUCHMOCTH OT 3HAUEHMH MapameTpoB
Mofenau. B 4acTHOCTH, OH MOXKeT OnITh BHIDOKIEHHBIM, TAK YTO /S HCXOM-
HOI HeJMHEHHOH CUCTEMBI YPABHEHHMU NMOBeAEHHE PelleHH B OKPECTHOCTH
910l 0coBol TodkM (M (Ha30BHIH MOPTPET B {EJI0M) MOXKET ObiTh BeChMa
IK30THIECKUM. IDTO 2Ke TNOJOXKEeHHe HMeeT MeCcTO M AJAA «CAUMIIHXCA»
ocobuix Todek npu |C| = Cy.

3. MoxHo mokasaTb, 4TO MNpH JI0OBIX NapaMeTpax MoOmead cylle-
cTByeT Takoe sHadenue C* C* < Cy, uto npu |C| < C* ocobas Tou-
Ka ¢ kKoopauHatod (@ = (Qy» umeer tunm doryca (Re Ay = Re dg # 0,
Im Ay = —Im Ay # 0).

DT TeopeTHUeCKHe pPe3yabTAThl MOATBEPXKACHBl HEMOCPEACTBEHHBIM
YHCAEHHBIM DelleHHeM cucTeMsl {45) npu pasauyHbIX HadadbHBIX HAHHBIX
¥ HEKOTOPBIX Habopax mapaMeTpoB.

Tax, B 4aCTHOCTH, NMPU 3HAYEHUAX TAPAMETPOB 3a734M, B3ATHIX B TMpH-
mepe, s C' =0, 1 (cM. Tabauily) UMeloTes ABe 0¢o0nIe TOUKH ¢ KOOPAHHA-
tamu (0,515, 1) u (1,224, 1). IlepBas U3 HUX ABAAETCA CENIOM, a BTOpas —
¢okycom. PazoBeIll NOPTpeT cHCTeMBl (43) NMpHd 3TUX MapameTpax, COCTaB-
JIEHHBI} Ha OCHOBE PAacYETOB M TeOMETPUUECKHX COODparkKeHUH, UMeeT BU/,
1U300paKEHHRII Ha puc. .

Puc. 5. ®azoBblil MopTpeT AMHAMHYeCKOH crcTembl (43)

M3 puc. b BUAHO, YTO TaK XKe, KaK H B caydae 6a30BOH MomedH, s
3TON MOfeAN UMEIOTCH PEKUMBI, ONMUCHIBAIOLINE, B UACTHOCTH, NOBeAEHNE B
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OKpecTHOCTH (DOKYCOB, Bepyilne ceds Tak, 47O 32 KOHEYHOe BpeMsi MoJeb
NIPUXONHT B COCTOSHKE, B KOTOPOM OHa He OlpejieseHa.

DTUX HeNOCTATKOB JulileHa MOAM(HUIMPOBaHHAs CUCTeMa YypaBHEeHMit
(45), pawllas onucaHue 6oJee eCTECTBEHHBIX BO3MOMKHBIX BAPHAHTOB TPO-
1eCccoB 3BoJIoUMK. Tak, ecay Ha pHC. D PACCTAaBHTL CTPEJKH B COOTBET-
CTBUM CO BTOPHIM ypaBHEHHeM cucTeMbl (45) (T.e. cuuTaTh, YTO BHYTPH
nosnoct —V2p < S < \/2p seanunna @ pacTéT No BpeMeHH, a BHe 3TOI
nosiockl yOLIBAeT), TO HETPYIHO BHAETL, 9TO oco0as To4Ka B NePBOM KBaj-
paHTe MAOCKOCTH (J, S mpeBpaillaeTcs B 3akpyduBatolluiicss (ycTOHIHBI)
(oxyc, a B TpeThbeM KBAaApPaHTE — B PACKPYUMBAUWHHCS (HEYCTOH4MBLIN)
doryc. OTMETUM BO3HMKAWIKHE TPH 3TOM MHTEpPEeCHBble DPEeXHUMBI, KOTO-
phle, «CMaThlBasiCh» C HMXHero ¢okyca, «HaMaThiBailOTCA» Ha BEpPXHHH.
HanmomuuM, 9ro ator acxus caenad npu €' > 0. Ecan € < 0, To noayanm
3aKpyuuBalolkica ¢(oxyc B ueTBEPTOM KBaApaHTe (PAa30oBOH MJAOCKOCTU
¥ PACKPYUHBAIOIIKHCA — BO BTODOM.

Taxum 06pasoM, /s CHCTEMbl YpaBHeHHH (45) mpy orpaHUYeHHOH CKOo-
pocth usMeHenuss CIIIT MoryT peannsoBbiBathesl KoseGaTenbHble PEXKHMBL
KaK C pacTyllel, TaKk 1 ¢ yOblBAWOUIEH aMIAATYROH KoJeGaHuiH, mpuuém
npu C' > 0 pacTyuire KojebaHus BO3MOXKHE, ecan () < 0, .S <0, a y6biBa-
wire — ecan Q >0, 5 > 0. [Ipn C' < 0 pactyiuue xoneGaHusi BOSHHKAIOT
mpu @ <0, § >0, a youBatomre — npd Q@ > 0, S < 0. Ing noctatodHo
6eicTporo usmeHenus CIIIT xoneGatesbHblE PeKHMBl HEBO3MOXKHBI.

5.2. BaudaHue BHelIHero MH(MOPMAILMOHHOTO BO3feiicTBUs. B uc-
Xo#HOH MozenH (B oTamuKe OT 0a30BOH) HMeeTcsl BO3MOXKHOCTH YyUH-
TbIBaTh BJAHAHHE BHELIHEr0 HH(OPMALMOHHOTO BO3AEHCTBHA (cM. (opmy-
avl (20)-(23)). Bocnoab3syemcs faHHOH Bo3Mo:kHOCTb. Jlasg 3Toro cdop-
MyaHpyeM (DYHKHKHOHAJAbHYI0 32BHCHMOCTbh MOTEHIMAAA OT BHEILHEro BO3-
neficTBHA.

Bynem ocHOBBIBaTbCA Ha caeaylolleM NMPeACTaBAEHHH 0 MEXaHK3Me TPo-
HHKHOBEHMs HH(popMalukH B couryM. HekoTopas 4acTb COiHyMa BOCIpH-
MMUKBa K BHeIIHeMy Bo3felicTsuio. Bmnutas B ceds HOBY:0 HH(DOPMALHIO,
3TH JIOAM HAYMHAIOT pacrnpocTpaHATh e€ B COIMYyMe Tak ke, KaKk W CBOIO
coOcTBeHHY0. B pesyabTarte mHpopMaluMsa pacnpocTpaHseTcs Ha BeCb CO-
IMYM, BO3IeHCTBYS Ha NMPHHATHE pelleHHl.

DYHKIHOHAMLHO JAHHYIO 3aBHCHMOCTb MOXKHO 3all{caTh B BHIE:

By(t) =~QF, (47)

TO €CTb TOTEHIHA MPOMOPIHOHANEH KaK BeJ{UHHE BHELIHEro HHpopma-
IHOHHOTO BO3HEHCTBUSA, TAaK M KOJHUECTBY YeJOBEK, MOIABEPKEHHBIX BO3-
pehicTeuio (MX 4acTh OT o0miero uucaa () o603HaUMM Kax ). 37ech, Kak
¥ panblie, (Q 1 F MOryT ObITb KaK MONOKHTENLHBIME, TAK H OTPHIATE/bHbL-
MUY — OTpHLATE/bHbIA 3HAK YKa3blBaeT COOTBETCTBEHHO Ha MpeobJagaHue
YHCAEHHOCTH CTOPOHHHKOB MO3ULMK «Y» ¥ Ha HH(pOPMALHOHHOE BO3AeH-
CTBUE B NMOALEPIKKY MO3HUIHH «Y».
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B naunom pasgese 6yneT paccMaTpHBAThCS MOCTOSTHHOE HH(OPMAIHOH-
HOoe BO3JieHCTBHe., DTO YNpPOUIEHHe TO3BOJAET MOHATh KAUeCTBeHHOE BJHS-
Hue UHPOPMALIHOHHOTO BO3ACHCTBUS HA MOJIE/Ib B 3aBUCHMOCTH OT BeJHUH-
Hbl BO3JEHCTBUS, HE CMELIMBAsI 3TO BAUsIHHE ¢ 3(DQeKTaMu, KOTOpble MOTYT
OblTh BLI3BAHDLI HEMIOCTOSHCTBOM BO3JeHCTBHA. BHellHee HH(popMaiHoHHOe
BO3/IE[CTBHE, 3aBHCAILEE OT BPEMEHH, HMEET CMbIC/] PACCMATPHBATH 110C/E
PacCMOTPEHHS TOCTOSIHHOTO BO3JEHCTBHS.

C y4éTOoM JIONONHHTENbHOrO CJAATaeMOro, MPeACTaBJsIONIero BHELIHee
UH(OPMAIIMOHHOE BO3JEHCTBHE, INOTEHIMAJ BbINJSAUT CJAEAYIOWKHM 00-

pasom:
P(Q,S,F) = x1P1(Q) + x2Pa(S) + x3 P3(Q. ). (48)

INonctasnss KoHKpeTHble (PYHKIIMOHAJAbHLIE 3aBHCHMOCTH COOTBETCTBEHHO
¥ Tpeanogaras, Kak M B 0as0BOH MOIeJM, 4TO MOTEHIHAJ MOCTOSHEeH BO
BpPEMeHH, T0aydaeM yPaBHEHHS MOJEJH:

s 7 _ +2

ZXZLL}QZ +x3vF | p° exp iz
s \(@ +5) 2p 49)
i Ve -5 (
1Q _
e — 7

H COOTBETCTBY:OlIEE UM YpaBHEHHe, caA3blBasoilee () 1 S HAa (a30Boil mioc-
KOCTH! )

12

(2x108Q + xsvF(Q" + 3))p" exp —
ds 2p -
I - - 7 2o 2 2N or . (‘)0)
2 X2V 2/ p(Q° 4 3)(2p° — 578

Jas uccnenosanns mozpead Ha (PasoBoil MJAOCKOCTH HaiméM ocobble TOUKH
cucrembl (38). Cpasy caeayeT OTMETHTb, 4TO, KaK K B 0a30BOH MOmeJH,
cucTeMa He ompesieseHa Ha npaMbix S? = 2p”. TlosToMy TOUKH, JexKallHe
Ha JaHHBIX NPAMBIX W COCTaBJSAIOHIME paBHOBecue ypaBHeHnus (5H0), He
MOTYT paccMaTpuBaThCA KAk 0coOble TOYKM, TAK KaK OHH He MOANAajaioT
noj, onpegeneHue ocoboit Touxu, OnHAKO TPAEKTOPHHU, MPOXOAAiINEe Yepes
TakHe TOUKH (TouHee, yXomdAlllMe B HUX MJAM UCXOASIIME K3 HUX), UTPAIOT
CYILIECTBEHHYO POJb B aHAM3e MOPTpeTa CUCTEMbl Ha (ha30BOH MJOCKOCTH.
[Mostomy onu OynyT MccaenoBaHbl OTAEALHO.

Jlnd HaxoxpeHus HyJed UUCJAUTEeNs NpaBOi 4acTH MEPBOTO ypaBHEHUS
cucTembl (49) HeOOXOAUMO PElIUTh CJAEAYIOllee YpaBHEHHE:

Q — syl (5])
(Q* + 3)° 2x1a8
[lpaBas uyactb ypaBHenusi (51) — KoHCTaHTa (ropu3oHTajbHas MpsMas

Ha puc.6), 3HadeHHe KOTOpOH JHHeHHo 3aBHcuT 0T F. Orcioga scHO
(cMm. puc. 6), 4TO BO3MOXKHBLI TPU CJay4as.

1. Ecan I oTHocuteanHo Hepenuko (F < F,p,), To ypasHenue (51)
UMeeT 1Ba KOpHA (J1, (Jy U Y CHCTEMbl CYIIECTBYIOT ABe 0COOble TOUKH —

(Q1,0) 1 (@1,0).
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0 Q

Puc. 6. I'papuk 3aBHCHMOCTH s€BOH yacTH ypasHenus (50) ot @

2. Tlpn nexortopom suadenun ' = [, cymecTByeT TOAbKO ORHH KO-
pedb Q3 (mMMewTCA BBUAY BeilleCTBeHHLIE KOPHH, 0e3 yu4éTa KpPaTHOCTH)
¥ onHa ocobas Touka (@3, 0).

3. Ilpu Gonbwux sHauenusx [ (F > F) ocobbix Touex Het (ypabHe-
Hue (1) He ¥MeeT KopHeii).

Heenenyem donee netanbHO KaKILE K3 caydaes. Cpasy 3aMeTHM, 41O,
XOTA pelileHHe ypasHeHus (H1) oTHOcHTesabHO () (HaxoxkaeHue () Kak
dyHxunu F) npobaematudHo (TpebyeTcsl pelluTh asaredfpaudeckoe ypas-
HeHHe 4eTBEPTOro MOpsAAKa), KpHTUYeCcKoe 3HaueHHe [, COOTBETCTBYMIIEe
MaKCHMYyMY J1€BO# YacTi ypaBHeHHS, HAXOLMTCA JIErKO 1 PaBHO

_ 33w

Fop= (52)

8xs7y/
Jlns onpeneneHus THIIOB OCOOBIX TOUEK B MEPBOM H BTOPOM CJYHaAX HYKHO
JuHeapu3oBath cucTeMy (49) BOMM3M KayKIOro mNoJ0XKeHHS pPaBHOBECHS
¥ NOCMOTPeTb COOCTBEHHbIE 3HAYEHHS MATPHUbLI KOI(D(HIHEHTOB NpH JH-
HelHBIX 4seHaX. Ecau 0603Ha4KTh NpaBble 4acTH CHCTeMbl ypaBHeHUH (49)
kaK @ u @y, TO 3Ta MATPHIA BLIFAAINUT CJEIVIOLHM 00pa3oM:

o0, 0,
as  oQ

. 53
e (53)
08 0Q

[TogcraBass xoHxpeTHble GyHKUKY cucteMbl (49) & u $y:

52
CXP —

0%, 2y108Q > )
Tl B I S C O 0l B e — ‘ -
05 <<Qk + ) Y " o5 xo 2/ 7 (20" = SY)
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2

h
exXp —

ad, 2p° 59 [ 2viaB3Q
== = — , , — | ——= +xs7F ), 54
8Q Nermuzr s | P\t e T oY
ob, . 0D,
o5~ ag 0
B marpuny (53) 8 roukax, (Q,,0), i=1,.,3, monydaem ypasHenue A7

cOOCTBEHHDBIX 3HAYEHHH:

) ( 7’ > 9 < 2004Q | F>
det 22 mp2pt ) 0Q \(QF + 8 =0 (5d)
1 —A

UK (PackpblBasi ONpPefeHTe b )

Mo ) O (ZaadQ ) (56)
aV2/mp2et ) 9@ \(Q 487 T

O6o3HaurM KOPHH 3TOrO ypaBHeHMA Kak A H Ag. Torma Tum oco0oit
TOUKH OMpelesieTcs MON0KUTENbHOCThI0/OTPHUILATENBHOCTBI0 BEJAHUHHBI
9 2x1a3Q,
0Q \ (Q + )

B pesyabrarte:

— ocobas touxa (Q,0) umeer THI HeHTp (A, Ay — HEHyJEBbIE YHCTO
MHHMbIE)

— touka (@9, 0) umeer T censa (A, \o- BeleCTBEHHbLIE, HEHYJEBbIE
¥ PasHbIX 3HAKOB).

— B Touke (()3,0) matpuua (53) dBasietcd BBIPOMKAEHHOH, MO3ITOMY
IaHHas ocobasg TOUKA He OTHOCHTCSA HHM K KAKOMY THIY.

B nepsom cayuae (npr O < ' < F,y) B cuCTeMe CyLIeCTBYIOT [1Be
ocobble ToukH: ((1,0) u (@, 0), rae (@, Qy) — pereHus ypasHeHus (51).
IlepBad K3 9THX Touex ABJAAETCH LEHTPOM, BTOpPAs — CEHJOM.

XapakTepHbl#l mopTpet Ha hasoBoi MJOCKOCTH B 3TOM CJydae MUMeeT
BUI, M300paKEHHBIN Ha puc. 7 a.

Kak u B 6a3oBoil MopeaH, BOKPYr LeHTpa (0co00H TOYKH THMA HEHTp)
BO3HHKaeT o0aacTb kogaebaHuil. OpHaxo BHelllHee BO3AeHCTBHE H3MeHsieT
KapTHHY (M0 CpaBHeHH0 ¢ 0a30BOH Mozedbio), nedopMUpys eé B CTOPOHY
Bo3aeiicTeud. B utore y Kone0aHKH ecTb ABe aMIIMTYAbL: OLHA B CTOPOHY
BHEIHEr0 BO3MEHCTBHSA (T. €., 4HC/aeHHOCTh (() — Q1) U Bo3meiicTBue F' —
OHOTO 3HaKa, AuG0 06a MOJOXKUTE/bHbl, 9TO COOTBETCTBYET MO3HUUH «X»,
aubo 00a OTpULAaTeNbHLl, B CTOPOHY MO3MLUHH «Y») U BTOpasgs — B IpO-
TUBOMONOKHYI0 (Koraa (@ — () u F — pasHblX 3HAKOB), MPUYEM MepBast
3aMeTHO NPeBOCXOANUT BTOPYiO. B HEKOTOpOM CMBICJE 3TO OXMAaeMmblil pe-
3yJbTaT — KOJHYECTBO Jiofel, 3aHUMAIoiMX NO3ULHIO, MOAAePKHBAEMYIO
BHELIHUM BO3ieHCTBHeM, OOJibllle KOoJHHecTBa Jioael, MO3KHUKA KOTOPBIX
[POTHBOIOJ0XKHA BHEIIHEMY BO3AeHCTBHIO.

+ ,xng) , KOTOpasl HArJISIAHO BUAHA M3 pHC. 6.
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Puc. 7. ®aszoseiit moprper cucteMnl (49) mpu OTHOCHUTENHHO C1a60OM (@) ¥ CHIIBHOM
() BHemHuX Bo3meicTBUAX. [To ociM abGCUMCC M OPIMHAT OTJICKEHB! BEJMUHHD ()
U S COOTBETCTBEHHO

[Ipy yBesnmdyeHnk BejHUKHbLl BHELIHETO BO3AEHCTBHS 0cCOOble TOYKH
cOmmxKaoTes (9T0 BHAHO M3 puc. 6), aMnauTyabpl KoJebGaHUl CTaHOBATCH
Bcé MeHnblue. Ha puc. 7 6 npuseiéH mopTpeT CHeTeMbl ¢ fodee BLICOKHM (110
CpaBHEHHIO C puC.7 @) YPOBHEM BHELIHEro BO3JEHCTBHS (HO TaKkKe, Kak
¥ B MPOLLJIOM CJydae, He Mpepocxondawero Fip):

M3 cpashenus pucyHkoB 7a w 76 BHIHO, Kak 00JacTb KoJeOaHHEH
yMeHblaetces. PakTrueckH 3Ty 06JacTh OrpaHK4UBaeT cenapatpica, rpo-
Xofslias qepes ceno (Qg, 0) BOKPYT LeHTpa. DTa TPaeKTOpHs ompenesser
KaK MaxCHMaJbHY aMILIMTYAY, TAK ¥ MaKCHMAaJjbHOe 3HaueHHe CKOPOCTH
B KoJefaTe/bHbIX peKrimax.

Bhe obnacty xojebaHui BO3MOXKHBI TOJABKO MOHOTOHHbBIE PEX<HMBI 3BO-
giotund couuyma. Ilog MOHOTOHHBIMM B NAHHOM KOHTEKCTE MOHHMAIOTCS
PEXHMDI, B KOTOPLIX B KOHEYHOM HTOre BCHA COUHANbHAS OOLIHOCTL mepe-
XOIHT B Kakoe-To OnpenenéHHOe COCTOSHME.

[ToBeneHre MOHOTOHHBIX TpaeKTopHi ypoOHee MOHAThH, aHAJW3HPYS Bbi-
paxkeHHe IJ1d MOTeHUHana

> I} )
. f2 5 S
P(Q,S,F) = Xl% + lelr'\/»/ — 3 &Xp (2[)2) +x37QF = C, (57)

rae ' — MOCTOSIHHOE 3HaueHHe MOTeHiuasa. Bblpa:xkeHue (57), oueBHIHO,
eCcThb pelleHHe CHCTeMbl ypaBHeHHH (49), mockosbKy s7a crcTema Oblaa
nosydeHa Au(QepeHIPOBAHHEM 3ITOTO BblpaKeHHs (C LeJbio aHajlu3a
TpPaeKTOPHH Ha (as30BOH MJAOCKOCTH MepeMeHHbIX (), ).

3agpuxcupoas C' U yeTpeMHB S K GeCKOHEYHOCTH UJAH K HYJIO, MOJY-
gaeM, 4T0 () K OeCKOHE4HOCTH He cTpeMmuTcs. [losToMy BCe MOHOTOHHbIE
TPAeKTOPHU 3aBeIOMO OTpaHHueHbl Mo ).

B cayuae 0 < F < Fy, B mosoce S? < 2p? TpaeKTOpPUH pasin4aioTcs
oasg obgactell, HAa KOTOpble 3Ta [10J0CA AEJKTCA CeraparpHcaMi TO4ek
(Q2,0), (Q1,V2p) v (Q1, —V2p). Onnako sce 5TH TPACKTOPHH TaK MM
uHaue (M. puc. 6 8) cTpemMaTes K ToukaM (/18 KaXI0H TPAeKTOPHH — CBOS
TOYKa) MpsAMOH S = :l:\/§p, 00pbLIBASCL B TUX TOYKAX (HANOMHMHM, YTO HA
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STHX TPAMBIX CHCTeMa He ompefieseHa). B o6aacTax S > v2pu S > —v2p
TPAEKTOPHH TAKXKe CTPEMSATCH K ONpelleEHHLIM 3HAYEHHAM M0 ocH ().

[Mpy nOCTHXEHNH BHEITHUM BO3MEHCTBUEM KPUTHUECKOTO 3HaueHus F =
= Fypy nse ocobhle Toukk (Q1,0) u (Q9,0) causawores B onny — (Q3,0)
(cM. puc. 6). B atoM cayuae, a TaxKe mpH 00JbLIHX 3HAYEHHAX BEJHUHHDbI
BHellHero BosgeficTsua (F > Fi,) 0co60il TOUKM THMA «LEHTP» y CHCTEMb
He CYUeCTBYeT, U KoueDaHHH HeT.

XapaxTepHbll NOPTPET (asoBod MAOCKOCTH NpH F > Fi, npHBeEH Ha
puc. 8. B toit ofaacty, rae npu MeHbIMX sosiekicTsuax (0 < F < Fp)
NPOHCXOMMAK KOJeOAaHUs, 3aMETHLl HEKOTOpble HEeOAHOPOMHOCTH OO0ulel
KapTHHDI, CBSI3aHHDLIE ¢ MaJbiM 3HaueHHeM NpoussonHol dS/dt. Onnako xa-
9eCTBEHHO 3TH TPAEKTOPHU BeayT ceOsi TOUHO TaK JKe, KaK 1 BCe 0CTaJbHbie
TpaekTOpHH B nojoce S? < 2p°.

-3 +2 -1

Puc. 8. ®azosblfi noprpet cucteMel (49) npu I7 > I,. Ilo ocam abeuuce ¥ opavHatr
OTJI0KeHbl BeJHUHHLI () ¥ S COOTBETCTBEHHO

Takum 0o6pasoM, BCe MOHOTOHHblE TPAEKTOPHH CTpPEMSATCs 10 OocH Q
K KOHKDETHOMY KOHedHOMY 3HadeHH:i0. Dojee nerasnbHoe Hec/jenoBaHHe
3TUX TPAEKTOPUH B paMxax IaHHOH paboTbl He Mpor3soauTcsi. Bosee
BaxKHbl (KaK B paccMaTpHBaeMolf, Tak M B KCXOOHOH MOmeaH) HMEHHO
KoJsieGaTe/IbHbIe PeXKHUMBI.

PaccMoTpHM Temeph 3aBHCHMOCTb MAaKCHMAJbHOH aMMAMTybl KoJeba-
HHH OT BeJMYHHBI BHEIIHEro BO3AEHCTBHUA. DTa 3aBUCHMOCTb MOJYUYAETCs
u3 ypasHennst (H1). Jlag 3Toro Hago BbLIPA3UTL OOJLIIHEA (10 MOAYJIO)
KOpeHb ypaBHeHHsl kKak (GyHKuuio ot F. Tpaduueckd 3Ta 3aBHCHMOCTD
usobpaxkena Ha puc. 9.

[lpr odeHb maneHbKHX 3HAadeHMAX F seanduHa (Jy, OrpaHUUKBAIOILASA
AMIIMTYAY KoJeO0aHHWH B CTOPOHY BHELIHEro BO3AEHCTBHUs, MOXKeT ObITb
o4eHb 00AbILOH, 6ECKOHEYHO YBeJHUHBaAsACh ¢ yMeHblueHHeM F. C yBesanye-
HHeM [ 10 KpMTHUECKOTO 3HAdeHKsl MaKCHMaJbHas aMIVIMTyIa KoJeGaHui
nagaeT A0 HYJEBOIO 3HAUEHHH.

[Mepron koneGaHHH TaK)Ke 3aBHCHT OT BeJHYKHDLl BHELIHEro BO3jel-
ctBud. Jlag noaydeHHs 3TOH 3aBHCHMOCTH JHHeapH3yeM MpaBylo 4YacTb
cucrembl (49) 86ansu uenrpa (Qr,0). OrbpacbiBasi daeHbl 0oJee BbICOKOTO
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Qmax

Puc. 9. AMninTyna xoneGaHnil Kak (hDyHKIIHS BHEIIHETO BO3AHCTBUS

nopanaka MaJiocTH 1o Q 41 S, noay4daeM B OKpPECTHOCTH LEHTpa YpaBHEHHE!

& Q xiadp’ 3 —3Q%
— — ) 58
dt* @@y V2 Ty (QF + 3)° (58)

Jnst HaxOKIeHusl TepHona Kax (hyHKIMH OT BeJAHYHHL HHPOPMAHHOHHOTO
soznelicteua (r.e. T = T(F)) nyxuo 3uath 3asucumocts Q(F). Ita
3aBHCHMOCTD 3amaétes ypasHenuem (51) 1 B IBHOM BHE He BLIIHCBIBAETCS.
OnHako ¢ 0YeHb XOPOLIEH CTENEHbI TOYHOCTH €€ MOMKHO NPHOIH3HUTDL
JuHeHHO! (pyHKIHeH:

— 83~ OPYX3 -
Qi =gart F=nF. (59)

C yuértoMm 3Toro AJs mepuosa xojebaHuil BOJAU3H LeHTPa mojydaercsa (op-

MyJa: — s , s
7 v N2 (VL )32
T(F) 27 <V 2/ X%/l,> ((nFy +73) (60)

xia3p Vi3 - (//F)

nepexonsias s Gopmyay

2 /X/lﬂ

Va5

npu £ =0 (T.e. npy OTCYTCTBHH BHELIHETO BosﬂeﬁCTBMH). [Honoxurens-
HOCTb MOJIKOPEHHOTO BHIPAXKEHHS B 3HAMeHaTeJe rapaHTHPYeTCs YCJAOBHEM
0 < F < F,. I'padux saBucumoctr (60) npusenén na puc. 10.

C pocToMm BHeLIHEero Bo3feHCTBHS MepuHoA KoneSaHMH Bo3pacTaert, yBe-
JUYHBAACh NpH NPUOAMIKEHHH K KPUTHUECKOMY 3HA4YeHHI0 HH()OpMAIHOH-
HOro soszelcTsua. Hamomuum, 4to ammantyna s6ausH Toukd F = F
CTPEMHTCS K HYJIO, TO CTb K01eGaHKs 1C4e3ai0T NPH NPHOMHKEHUH K 3TOH
TOUKe.

WMrak, npyd yBejdveHUH BeJUIUHbL BHELIHETO BO3AEHCTBUA COLMYM BCE
MeHblIe CKJOHeH X KoJeOaHHAM, H, eca KojeGaHHs NPOUCXOAST, TO OHH
cTaHOBATCA 0oJee IJKTENbHBIMH, TO €CThb djeHbl OOUIHOCTH BCE MeHee
CKJIOHHb! K M3MEHEHHIO CBOUX MO3HLHH.
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T(F)

Puc. 10. [lepron kosebarnii Kak QYHKUHS BHELIHEero BO3NeHCTBHS

Ipencrasaennsie 8 § 2-5 ra. Il pesyabraThl CBHAETENLCTBYIOT O TOM,
4TO KOMIIJIEKCHOE HCIIOJb30BAaHHE PA3JHYHBIX MOJAXOA0B, MOjeaeH, pacdér-
HBIX METOAMK, MPOrPaMMHBIX CPEACTB M MH(OPMALHOHHBIX PECYpCOB HaéT
BO3MOXKHOCTL MOJEHPOBATL U IPOrHO3HPOBATDL, (PAKTHYECKH B pEXKHME pe-
aJbHOr0 BpeMeHH, NPOTeKaHHe CJOKHDLIX COLHAAbHbIX KOH(IHKTOB, B TOM
9UCEe 3THOMONHTHIECKHX.
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IF'masa III

KOMIIBIOTEPHBIE METO/IbI
KJHUPUHTOBBLIX PACYETOB

§ 1. [leHexkHble pacyéThbl: OT Kypbepa /0 3JeKTPOHHOMI
ceTH

TpapuuyoHHbIM croco0oM (UHAHCOBLIX PACU€TOB MEXIY HOPHAHUYECKH-
MU JIHIAMH SIBJASETCS MEPeBOfl AEHE:KHBIX CpefcTB OaHKOBCKOTO C4éTa of-
HOTO JiMila Ha 6aHKoBCkuME cuér apyroro. Ha 3amage 371oT cnocob wupoko
UCnodab3yeTess W ApH pacuyérax ¢usndeckux Jauu. Jas storo: a) nepsoe
JIUII0 AOMKHO MUMETh JIEHbTH Ha CBOEM cuéte; ) MepBhIil GaHK HOJXKeH
uMeTh cBOGOAHbIE CPeICTBA; B) GaHKU JAOMKHB OBITh CB3aHBl KAKOH-TO ce-
TblO, TEXHHYECKH [T03BOJIsIOULeH IPOU3BOAKTL MepedHc/eHns aeHer. PadoTa
370l ceTH TpedyeT onpee/éHHOro BPEMEHH, TaK 4TO MAATENH MPOH3BOIHTCS
C 3amasgbiBaHHUeM.

B ycsoBUSX XOpoOLIO OTJaKeHHOH 3anajHOH 3KOHOMHKH 3Ta CHUCTeMa
Hemnsoxo padotaet. JIMib pr OHPXKEBbIX Kpaxax cHcTeMa cOnBaeTcs, KOrna
TeXHHUECKas CKOpOCTh OaHKOBCKHMX TepeBOAOB He ofecleduBaeT pesKo
Bo3pocwiui Temn pacuétos. Torga GUp:KM 3aKpbIBAIOT HA HECKOJABKO AHEH,
¥ 32 370 Bpems ycmokausaloT cutyauuo. Ho 8 Poccur ata cucrema Obina
pacuaTtana pegopmamu 1992 r. Toraa BO3HHK KPH3HC B3aHMHbLIX HerJate-
JKel M NpPofoJIKaeTes 10 CHX TOp, XOTA MOCTENeHHO ocgabeBaer.

B nanHOH ryaBe npemjoxKeHbl KOMIbIOTEPHble METOAbl KJAHPHHIOBBIX
pacy€ToB, KOTOpLIE [03BOJSIOT YCIHELWHO pellaTbh 3Ty npobaeMy aaxe
B KPH3HCHBIX cHTyaunaX. OHU OCHOBAHBI HA CO3[AHUH €IMHOr0 paci&THOTO
UeHTpa, 00CYKUBAIOIEro BCIO MeXOAHKOBCKYIO C€Thb. DTOT PacuUETHbIH
UEeHTP paccMaTpHusaeT TpeGOBaHHMA BCEX KJAHEHTOB, HAXOAMT CMOCOOBI WX
B3aUMHOIO MOTallleHWs naxke MpH OTCYTCTBHM CBOOOAHBIX CpencTB Kak
y OTHEJbHLIX JHI, TaK M y OaHkob. as 3Toro paspadoTtaHbl CjenyloLLHe
MaTeMaTHYeCKHe MeTOMbI.

Bo-nepBbix, MeTon (hpakiluoHUpoBaHusA noaros. OH CBOAMT 3anady B3a-
UMHOTO TIOTallleHHs N0Jr0B I0PHAKIECKHX JHIL K 9aCTHOMY CJy9alo 3aaqu
JMHEHHOro nporpammrposanus. [las Heé Obll NOCTPOEH HTEPAIMOHHbIN
AJATOPUTM, cXopdlluiics TeM ObicTpee, deM 3anyTaHHee CeTKa B3aMMHBIX
noaros. Ero cxopocth TaxkoBa, YTO Ha COBPEMEHHBIX KOMMBIOTEPAX MOXK-
HO 32 MUHYTBHl pellaTh 3aAady AJ4d MHJJHOHA NpPeAnpHATHH (MogoGHOro
OLICTPOIEHCTBHSL HET y HK3BECTHBLIX METOL0B — OHH IPHMEHHMbl JHIIb
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K CHCTeMaM TBICSUU MPEANPUATUH). DTOT MeTOM OMpPoGOBaH HA MOJNEJbHBIX
U peasibHBIX TIPUMEpax U Mo3BoAsda Ha HUX mnoracuthb 10 80-90 % B3aumMHbIX
JIONTOB.

Bo-Bropbix, MeToa A0ATOB, UMHTHPYIOUIMH BeKcedbHOe oOpailieHue.
OH 103BOJSET 3aUeCTh €llé OKOJIO TOJIOBHHLL 0JT0B, OCTAKLIUXCS M0Cie
MPUMEHEHHS MeTOoNa (PPAKIIMOHUPOBAHUA. TakUM 00pa3oM, OCTA&TCs TOJb-
k0 5-10% mepBoHAUAABLHBIX JIOATOB.

B rtperbux, Meton GaHKOBCKUX npoBopok. OH ocHOBAH Ha (pakiiMOHU-
POBAHUU NAKETOB MJATEXHbIX NOPYUYEHHH W MO3BOJSIET IPOBOAUTL TEKYLIHE
pacuyéThl TpeANpUITHEH uepe3 GaHKOBCKYI CeTh B TeX YCJOBUSIX, KOTraa
y caMuX GaHKOB MaJjo 0GOPOTHbBIX CPEACTB.

PazpaGoranHble MeTOfbi UMEIT ellé DSl BaXKHbIX npuMeHeHWd. OHu
M03BOJSIOT MPOBOJAMTL MOHWUTOPUHI 3KOHOMUKH CTPaHbl, OTCJAEKHBAS MO-
HOMOJUCTOB W BLIABJSAS NPEINPUATHSA, CKATbiBawolMecss K OaHKPOTCTBY.
C ¥X TOMOIIbIO MOXHO OTPENeNUTh, KaKUM MPEINPUATHAM [[e]1ec000pasHo
BBIAATH KPEIUTH [/ pacliMBaHUs B3aUMHBIX HerjaTexkeH, UTOOb HHHUIIH-
UpPOBaTh HauboJee NJUHHDBIE [IEMOUKH BhIMAAT, OHU MO3BOJSIIOT ONPEIeSHTh
Pa3syMHY0 CTAPTOBYIO II€HY MPU ayKIIMOHHOH TPOAax«Ke JOJATOB.

BricTponelicTBHe BCEX TPEANOKEHHBIX METONOB TaKOBO, YTO OHHU MpH-
TOHB AJs CO3JaHusl OOIIerocylapcTBEHHOH cHUCTeMbl, paboTawuield B pe-
KuMe «00eBOTO eKYPCTBa» W MPOU3BOAALILEH MoralleHHe BCeX 3a/0JKeH-
HOCTeH pa3 B CyTKH, 4YTOOLI He JONYCKATLb HaKOMNJeHHs M0JroB. Takas
cUcTeMa mpefoTBpaniata O6bl GOJBLLIMHCTBO KPU3UCOB U CMSATYaja OCTaB-
LIHeCs.

1.1. IIpoGuemsl B3aumo3auéra.

1.1.1. [enesxcnvie pacuémeor. YenoBeuecTBO 10 CUX MOP MOJAb3yeTcs
I PEBHUM CIOCOGOM neaaTh MOKYMKU: OTKDBITh KOLIeJaEK, NOCTaTbh AEHbTH
v pacnaatutbes. Ecan xowenék onycred, TO NMOKYNKHM NMPEKPALlaioTes A0
TeX MOP, MOKa He yIacTCs CHOBa HANOJHHUTL KOLIEJaEK.

C rteyeHueM BpeMeHH 3TOT cnocod momepHuzuposadcs. Tak, B 18 Bexe
NOSIBHANCH GyMaKHble AeHbrd — accurHanuu. OHU BeCUJH MHOTO MeHbllle
MeTaJAMYeCKUX ACHer M 1aBajd BO3MOXKHOCTb HOCHTb MJM BO3HTb ¢ COOOH
ropasno 6Gogablive cymmbl. [Io mepe pasBUTHs HOCTATOYHO TYCTOH CeTH
6aHKOB C OTHeNeHUSIMH NOSIBUAMCL OaHKOBCKHE YEKOBbie KHH2KKH, MO3BO-
JABLIME pacTiayuBaTbes ellé GoJiee KPYMHBIMU CyMMaMH.

B konte XX Beka pasBUTHe JMEKTPOHHOH TEXHUKH MO3BOJHJO CBA3ATb
GaHKM ¥ MarasuHbl TYCTOH CeTbid KOMMYHHUKalHH: HAa 3TOH OCHOBe Oblix
BBELEHbI JeKTPOHHbIE KapPTOUKH pasiH4HbLIX 0aHKOB, NMOJYUMBLIHE LIMPO-
KO€e pacrnpocTpaHeHue, 3TH MOAEPHU3AIINN He H3MeHHUAW MPHUHIIMUIMA OMJaThl.
M uekoBas KHMKKA, U 3/7EKTPOHHAs KapTO4Ka O3HAYAlOT, UYTO 4YeJOBeK
OTKpbIN B OaHKe C4Y&T, TO €CTh BHEC B 0aHK ONpenesaéHHYi0 CYMMY JIeHer.
DTO M eCcTh ero KOLEeJEK, TOJAbKO OH JeXKUT B OaHKke. Ecau nHa cuére
KOHYHMJAHCHL AEHBbIH, TO MOKYNKH MPeKpaulaloTcs A0 TexX Mop, NoKa CUET He
Oymet TMOMOJHEH.
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Onnako emé B cpenHeBekoBoM EBpome Hauaa BblpabaThiBaThCA ApPYro#
cnocod omaathl — KJAWPUHTOBble pacyéThl. [lyTellecTBeHHUKY WAM KyIily
NpY Toe3AKax B JANEKUH TOPOA WA JPYIYIO CTpaHy Oblj0 HEBLITOAHO
¥ JlaKe ONACHO BO3UTb ¢ COOOH AeHLIH: HA AOporax pasboHHMYaNd, HA
TAMOXHSX rpaduad (BLIBO3 300Ta B JIPYTYI0 CTPAHy HEpenko odaaradncs
NOLIJIMHON, & MHOTAA JlaXKe BOCMPELIAJCH), a JeHLIH ONHOH CTpaHbLl MOTJU
He MpHHUMaTh B APYrod ctpane. [losTomy Kynen BHOCHA HYXKHYIO CyMMY
JeHer B OaHK W MoJydad OT Hero 3aémHoe NUCbMO Ha 3Ty CyMMy B 6aHK
JIPYyroro ropoaa uau ctpasbl. [Ipubuis Ha mecTo, OH Moayyad CBOY JeHbTH
10 3TOMY ITHCbMY.

Hast camoro kynia 310 Obla BCE TOT Ke TPUHIMIN Kowweabka. HosusHa
cocrosia B ApyroM. M3pecTHile 6aHKH TOPOAOB U CTPaH 3aKA04adu MKy
cobort cornamwenust. Kynmel ¥ nyTellecTBEHHHUKH €3/HJAM BO BCTPEUHBIX
nanpasjenusnx. [lostomy B Ganke A ckamiuBanuch 3aéMHble MHCbMA ©3
fanka b, a B Ganke b — zaémubie nucbma uz A. Bouabuias gactb 3THX
BCTPEUHbBIX 3aéMHbBIX NUCEM TacuJja Jpyr apyra, 1 OaHKH OTKpbIBaau CBOH
KOLIeJEK TOMLKO sl pacyéToB MO OCTATKy. TaKOH KJAMPUHIOBLIH CHocod
pacuéra TpebOBaJ ropasfo MeHblle HAJAMYHLIX AeHer. B 3ToM HX orpomHOe
NPeUMyLIeCTBO.

Kaupunrossie pacyérbl, B OTAHYHE OT KOLIeabKa, HYKAATCS B UETKO
Hana)keHHOU cBsi3H mexny Oankamu. CoBpemeHHAsl JeKTPOHHAS TeXHHKA
NpPeloCTaBsAeT Takue BO3MOKHOCTH. Kasasoch 6bl, celiuac Takue pacyéTsl
JIOJ7KHBI 3aHATH OCHOBHOE MeCTO B XO3AHCTBEHHOM mpakTHKe. OfHaKo 3TO-
ro He mpoucxoaut. Hasee OyneT nokasaHo, YTO NpUYMHA — B OTCYTCTBUU
MaTeMaTHYeCKUX METONOB, aleKBAaTHBIX CJA0XKHOCTH HbIHEIIHUX 3aad.

B nanHo# raabe npeasarailoTcsl METOAbl, NO3BOJSIOLIME PEeIHTb Hau-
fosee aKTyaldbHYO 3aiayy — B3aHMO3auyéT AOArOB B CHCTeMe 0O0JbLIOTO
yuc/a NPENpHATHH, a TaKKe Psl NpUMbIKaoUHX K Hell 3aj1ay.

1.1.2. Pacuémot npednpuamuii. Yxxe KanuTajusm NpUBEN K MOsBJe-
HUIO OO0JbLIONO YMUCAa NPEANPHUATHH, CBA3AHHBLIX CJAOXKHOH CUCTEMOH Ie-
HEXKHO-X03AUCTBEHHLIX OTHOWeHWH. [Ipennpusitue nokynaet Cbipb€ y MHO-
THX NOCTABLUIMKOB, a CBOK MNPOLYKIIHMIO MOCTABASET MHOTHM MOTPEOHTEIAM.
Y KpyHHBLIX TPednpUsITHH YMCAO TAKHX CBsI3eH HCUYMCASIETCS ThICAYamu.
HMuorna npeanpusitve pacnjaduBaeTcst 3a Chipb€ HEMeIJIeHHO M0 Moayye-
HUH, MJM [aXKe aBaHCOM, HO [Opasfio yalle OHO OIJayHBaeT [OCTaBKH
JIMLIb CITYCTS HEKOTOPOE BPeMs, onpenenéHHoe A0rosopom. Tak o6pasyercs
KPeIHTOPCKAsh 3a10J2KEHHOCTb NPEANPUATHS (OHO HOJKHO MNOCTABILHKAM).
Ecau xe oHo camo nmocrasisieT CBOK NPOAYKIHIO B KPEAMT, 3TH CYMMbl
00pasyioT 0e0UTOPCKYIO 3a00/2KEHHOCTD (eMy AOJMKHLI HOTPeOUTEH).

Takum oOpasom, NpeaNnpUATHE BbLINOJHSET HeKoTopble GaHKOBCKHE
(byHKUMM: BbIZAET W MoJydyaeT KpeouTthl. DaHKH, B cmbicje BBITNOJHEHHS
9TUX (YHKIMH, TaKXKe MOXKHO HasbiBaTh mpennpusitusamu. [ocymapctso
BCTYTNAET B XO3dHCTBEHHbIE OTHOLIEHUS — BbIJAET OOOPOHHBIH, MPOLYKTO-
BblH, TOMJMBHLIH M IpyrHe 3aKasbl, a Takike cOOMpAeT HAJOTH, aKiH3bl
M TaMOKEHHBIH NJaTeKH. B 9TOM cmbicse rocynapeTBO U psin (pOHAOB
(MeHCHOHHBIM W T.1.) TaKkKe ABAAIOTCA npeanpusituamu. [losHoe uucao
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npeanpuaThit orpomuo. B Poccun k cepennne 2003 rona 6o mpumepHo
3 MJIH JeHCTBYIOUIMX TPeanpUsTHH ([oaaBaBiIuX HeHyJeBble rofoBble 6a-
JIAHCOBbLIE OTHYETH B HAJOrOBYI0 HHCIEKIIHIO).

[IpennpusaTys BexyT APYT € APYTOM JeHEXKHbIe PACHETH — OTAAIT A0-
TH U TOAYHaT A0ATH. Jlo CHX MOp OHHM OTHAIT A0ATH IO TPaIUIIHOHHOMY
cnocody Kowesabka. KoulenbkoM siBAsOTCS DAHKOBCKHE cueTa MPeaNpHs-
THH, Ha KOTOPbLIX XpaHATCH WX 0OOpOTHLIe cpencTsa. [Ipeanpustiue MoxkeT
OIL1aYMBaTh JOJTH, NIOKa €ro 060pOTHLIE CPeICTBA He UCCSAKHYT (3TO 4acTo
Ha3LIBAOT DACIIATOH <«KHUBLIMH» AeHbramu). [lomogaHsiorces oGOpOTHbIE
CpenacTBa 3a CUET BO3BpaTa KPEAMTOB, BLIAAHHLIX APYTHUM MNPEATIPUATH-
aM. Ecay BO3BPAT KPEIHTOB 3afepiKUTCH, NPENPUsITHE ObICTPO OKaxkeTcs
HeTaTéxecnocobHbIM. HacTto au Takoe GyeT IPOUCXONNUTDL B ICHCTBUTEMb-
HOCTH?

B HopManbHOH 9KOHOMHKE OCHOBHAs Macca NMPeATPUATHH J0J2KHA ObITh
YMEPEeHHO NPUOLIALHOH. Y TaKWX NPeANPHATHH MAaTEXHOe CajblI0 M0J0-
KUTENbHO: TIOAYUYEHHbIE KPeAWThl MeHbLle BuIAaHHLIX. CudTaeM, UTO BCe
NPeANPHATHSA A0OPOCOBECTHLI, TO €CTh MPH HaJH4YHH OOOPOTHLIX CPEACTB
CBOEBPEMEHHO BLINJAYMBAOT JOATH. Ha nepBulil B3MMIAL KaxeTcs, 4TO
TOrAA BCe MPEANPUSTHS OCTAHYTCS MAATEXKECTIOCOOHbIMHU.

OnHako BLIMOJHEHHE MJaTeXa — 3TO NMPOBOAKA ONPEAeNEHHBLIX TOKY-
MEHTOB uepe3 GaHKOBCKYHD CUCTeMY (OTNpaBKa MJAaTEKHOro MNOpYdYeHHS
B CBOM 6aHK, CBfA3b cBoero GaHKa ¢ GaHKOM MoJydartess depes pacyeTHO—
KacCoBbIN 1IEHTD, 3aUHC/]eHUe JeHel Ha KOPPECMOHAEHTCKUH CYET mogyya-
Teas W YBeAOMJEHHE mojdyuyaress). DTH ONepalidd 3aHUMAT ONpeleséH-
HOe BpeMsl, JaxKe B JYYLHUX OaHKOBCKHX CHUCTeMax MHpa OHO COCTaB/seT
2-3 yaca, a B IPOYHX MOXKeT ObITb MHOro 60.blue. B1o0GaBox nojyuyaresnb
JeHer el NoJ/KeH PellUTb, KaKHe M3 CBOWX [OJT0B OH JIOJKEH OIIaTHTb
NOJYYeHHLIMH IeHbraMy. C yyéTOM TOro peasbHbIi TeMI IBUKEHUS JeHer
B JOJIFOBBLIX I1€NIOYKaX COCTaB/sieT He 6oJjee ONHOrO IJjarexa B pabouyuit
geHb. COBpeMeHHbIe TEeNOYKH XO3AHCTBEHHLIX CBA3CH TPeATIPUSATUH O4YeHb
CJA0KHbIE, AMUHHbIE M pasBeTBJEéHHbe. [103TOMY 0/, KOTOPbIH MpeanpH-
STHE CerofHs BLIMJAATHIAC, BEPHETCS K HEMY OT KaKoro-HUOyAb AOMKHHKA
JIULEb TIPORISA MHOTO 3BEHbLEB ETIOUKH. DTO MOXKeT NOTPedoBaTh HECKONLKO
Heleab W gaxe Mecsilies. Ho mpeanpusTHe He MOXKET CTOSITb, OHO JOJIKHO
paboTaTb, TO CTb OKYNATh Chipb& W BLINIaYMBATb 3apI1aTy, YTO IPUBOIMT
K HapacTaHHIO ero 1o/aros. Ecay TeMn HapacTaHHsl HOBLIX AOJATOB OKaxkeTcs
BbIllie, YeM TeMIl BO3BPaTa BblAaHHLIX KPEAHTOB, TO NPEANPUATHE OKaxeTCs
HEMAaTEKECTOCOOHLIM faKe NPH MOJOKHUTENLHOM Cadabo.

Takum oOpasom, akTHBHass W CJOXKHasi COBpeMEHHash IKOHOMHUKA MO-
JKET YCTOH4YMBO (DYHKIIMOHMPOBATL JUIIL MPH AOCTATOYHO OBICTPOM TeX-
HUYECKOM crocobe BhHIMAAThl A0AroB. Ecau 3Ta omnepanus BBIMOJHSETCS
Me[JIeHHO, TO HOJTH Ka)KIOTo MPeANpUATHS JaBUHOOOPA3HO HAapacTaioT M
paspamcaemca Kpu3uc nenaiamexcel.

OueHuM rpaHuily nepexoja K takoMmy Kpusucy. Ilyctbh Bpemsi ogHOro
nJaaTexa CoCTaBsieT 7, CpelHee YMCAO 3BEHbEB NOJATOBOH [EMOYKHU pas-
Ho n. Torga poary Bo3BpaulalOTCs NPeANpHsATHIO yepes Bpems nT. [lpu
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HOpMaJbHOH paboTe TpeNNpHUATHE PACXOAyeT B e€IMHMIlYy BPeMeHH CyMMy
geHer () W 4yTb GoJblie NoJydaeT 3a NpojaHHylo npoaykuuio. OnHaxo
NOCTYIIEHHE JIeHer 3a7eprKUBaeTCsl Ha BpeMs N7, W NPeNpUATHe T0JK-
HO TNPOBOAWUTbL 3aKYNKHU HA CBOM OOOpOTHLIe cpefacTBa. Takum obpasom,
eMy HyXKHbl 06OpOTHLIE cpeiacTBa He meHee nT(). Hampumep, ecau 6pathb
7 =1 nmeHb (coBpemeHHLIH TeXHWUYECKHH Tipemea) u n = 25-50, To Tpe-
Gyotcs oGOpOTHLIE CPENCTBA HE MeHee OHO — JBYXMECAYHOrO IOJHOTO
JIOXOA MPEANpUATHs. PealbHO Ke HYXKHO el Oojblie AJs CTPAXOBKH
OT Hen30eXKHLIX OCAOKHeHUH. OMEpTBAATL TAKHe KPYHHbLIE CPEACTBA AJs
NPeNNpHATHS BecbMa HakAaaHo. Ho He BLIAeJsATh HX OMACHO — BO3MOXKHO
GaHKPOTCTBO, 32 KOTOPLIM MOC/AEAyeT 1eNouKa OaHKPOTCTB Y KPEAUTOPOB
ITOTO OPEANPUATHSA, U HAUHETCS KPU3HC.

Taxne Kpu3MCLI U3BECTHH faBHO. Tak, B koHie 1800-x romos cocto-
suue skonomuky CIIA 6biio noaue Gaaronoayuubim. Ho Tuxooxean-
cKasg 2KeNe3HOIOPOXKHasi KOMNaHWsA NPHOCTaHOBWJAA TJjaarTexu. Teserpad
y2Ke CYLUIECTBOBAl M MTHOBEHHO ONOBECTHJ BCHO CTpaHy. 3a CUMTAHHbLIE
yacsl B CTpaHe BO3HHWKJA NaHdhka. Bce TpefoBaau BO3BpaTta MOJTOB, HO
He MO BLIIIATUTL CBOM JOJATM (TeXHHYECKAasi CKOPOCTL BbLINOJHEHHS
naTexa Obla TOrAa HU3KOH — Tpe6oBastoch BPYUHTb HAJAMYHbLIE ACHLTH
WK BBICOKOJMKBUAHbIE [IeHHbIe GyMard, 4yTo 3aHUMaJ/0 OIUH MM HECKOJb-
Ko aHel). B utore 06aHKPOTHUAOCHE MHOTO MPOIBETAMIIUX MPEeNNpUSITHH.
Jlaxke coBpemeHHble CKOPOCTM OaHKOBCKHMX PacyéTOB HEJOCTaTOUHB A
NpeoTBpalileHns TakKuX KpHusHcoB. B nocieatee BpeMsa Ha 3amaje ¢ HUMU
NHITATCs OOPOTLCS CACAYOIIMM 00pa3oM; 3aKpLIBAKOT Bee (PoHAOBLIE OUp-
KW Ha HECKOJbKO JHeH, a 3a 3TO Bpemsl CTapaloTcsl MPOU3BECTH BLIMLIATHI
JOJFOB CYLIECTBYOIMMH CIoCO0aMU. DTO CYLIECTBEHHO YMEHbIIAET YUCII0
GaHKPOTCTB U (PUHAHCOBLIE NOTEPH, OHAKO OHH OCTAIOTCS 3HAYUTEJbHLIMH.

BerniomHuM, 4YTO BCe 3TH pacnaaThl OCHOBAHLI HA METOHE KOLIedbKa.
Ha 3anane tBpno npuaepkuBaioTes yOeKIeHHUs!, YTO MAaTHTb HOITH CJe-
OYeT «KUBbIMHU» OeHbramu. A 4To, ecad 0TKAasatbes OT 3TOH Tpamuiluu
¥ NepeiTv Ha KJAMPHUHIOBLIe pacuyérbl? B 3710l riaBe moCTpoeHbl Takue mMa-
TeMaTHYeCKHE METOALI, KOTOpbIE Ne1ai0T 3TO BO3MOXKHLIM HA COBPEMEHHOH
JEKTPOHHOU TeXHHKE.

1.1.3. Kpu3sucot 6 Poccuu. C momenta pacnaga CCCP B Poccun
Haya/csd XPOHUYECKHH KPU3HC HenjaTexkel ¢ NepHoaMYeCKUMU 000CTPeHHU-
amu. Havano atomy 6b110 nosaoxkeHo B koHie 1991 r. Torma rocynaperso,
BO-TIEPBbIX, TIPEKPATHIO PEryAUPOBaTh OOALIIMHCTBO 11eH. Bo-BTOpLIX, BO3-
HHKJIO MHOXKECTBO YaCTHLIX OAHKOB BMECTO HECKOJbLKHX FOCYAaPCTBEHHDIX.
B-tperbux, Foc6ank CCCP HenocpencTBeHHO Tepen CBOeH JUKBUAANHEH
BbifaJ NPeANnpUATHAM 00JblINe KPenuThl (04eBUAHO, TAaKOE BAMBaHUe IeHer
«M3 BO31yXa» B 9KOHOMHKY YCUJAWJIO UH(DAALHIO).

[NpennpuaTHsa HeMenJEHHO MOBBICHAM IeHB. Capoc HA HMX APOAYKIIHIO
Cpasy ymaJj, HO ToJy4deHHble KPeAMTHl MO3BOJWJAH UM B MepBble MeCSIbl
yAepKaTbhCd Ha MJ1aBy. B3auMHble 32 10KEHHOCTH OBICTPO HAKAMIHBAJHCD.
[Monoxenue ycyrybaanoch Tem, UTO PE3KO CHU3WJIACh CKOPOCTb MPOXOXK-
neHus naatexked. PaHee GOAbUIMHCTBO MPEANPUATHH Hep:Kano CBOM 000-
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poTHbie cpencTBa Ha cuetax B llpomcroiibanke CCCP. Ilpu aTom miaTéx
3aKJI04aJCA B IEepeBo/ie JleHer ¢ OfHOTO KOPPEeCNOHAEHTCKOro CuéTa Ha
npyroit B [IpomeTpotibadke, UTO BLITIONHAJOCL B TOT K€ JAeHb. Temepb ke
cueTa NpefNpUATHH HaXOAWJMCL BO MHOTMX 0aHKax; MJAATéX CTaj BKJO-
YyaTb MEPeBOA JeHeT U3 OMHOTrO OaHKa B japyroid. MexOaHKoBCKHE CBS3U
JUlib HaYMHAAM HalaKUBAaTLCHA, H TeXHUUYECKAasi CKOPOCTL MJaTexka cr1ana
ouenb Hu3KoH. [lnatéxk paxke B mpefiesiax OMHOTO TOPOA& MOT 3aHMMATh
HefeN0, @ MAAaTEXK B IPYTod KOHEN CTPaHbl — MeCsll.

[Mostomy yke K KOHILY nepBoro Kaprasa 1992 roga Bo3HUK ocTpeiuauii
KPHU3HC HemJlaTekel, NOJMHOCTLI) MapajH30BaBLIMH 3KOHOMMKY. asg ero
aukeupaiuy Llenrpodank PP Boimasn orpomHbie KpefuTbl (XOTS MHOTO
MEHbIIME, YeM o0nlasg CyMMa 3aJ0JKCHHOCTEeH), PHUEM B OCHOBHOM TeM
NpeINpUATHsAM, KOTOPbIe Haao ObIIO cracaTth B MepBY0 odepenb. OGCTaHOB-
Ka paspsaniach. OfHAKO YyKe BTOpasi BbiIada JEHEr «H3 BO3AyXa» PE3KO
nofcTeruyJaa undasnuo, koropas B 1992 rony 6eisa 30-kpatHoil (3ameTum,
YTOQ BbIJIaYa TAKUX KPEAHUTOB OUeHb PUCKOBAHHA, TaK KakK GoJbliasi UX YacTb
HUKOTJA He BO3BpalilaeTcs, WM BO3BPALLAeTCs CHAbHO 00eCUeHHUBILIMMUCH
13-33 UHQJIAIMHA TeHbTaMU).

Buigaua xkpenutos cOuia TeMnepatypy, HO He JHKBHAMPOBAaa 0O0JEe3Hb.
[lpaBna, MeKOGaHKOBCKME CBSI3W CTadM yaydlIATLes, W CKOPOCTb IJaTe-
JKell ToHemHOry BospacTtana. OfHaKko B3auMHas 3aJ0/1°KeHHOCTh CHOBa
HapacTana, W TEPHOAMYECKM BO3HUKaAW oOuepeHble KpUsHch. Kaxabii
pas IlpaButeabctBo u llentpobanx PP auMKBUAMPOBaAM UX OUepeNHOH
nopiuel KpeauTos, noactérusas wHpasuuio (B 1993 r. undasius Oblia
10-kparnoi, a B 1994 r. — 3-kpartHo#t). Tem He menee, B KoHue 1994 ropa
coobiajoch o 50000 npeanpuaTH ¢ TPOCPOYEHHOH 3am0aKeHHOCTbIO. [To-
BUIMMOMY, pedb L1jla TOAbKO O NPEANPHATHAX, KOTOPLIMH HHTEPECOBAA0CD
[IpaButenbeTBO, @ GOJLLIMM KOJHUECTBOM MEJAKHX NPEANPUSATHH HUKTO He
MHTEPecoBacs.

B nocanenyouune roabl ouiiManbHas CTaTHCTHKA CTada noaHee. Tak, 1o
opunuanbubiM AaHdbiM Ha 1 uioas 1998 r. (nakanyde gedoata) y 1,5 man
NpeINpUATHH HMeaach NPOCPOYEHHAA 3aJ0/2KEHHOCTL: KPEeAUTOpCKas Ha
cymmy 1,5 Tpan py6ae u gebutopckas Ha 0,75 Tpanpy6. 3ameTuM, 4To OT-
CIOfa BUIHa CKyIHOCTL O(UIIHAAbHON HH(DOPMAIIMU: B 3aMKHYTOH CUCTeMe
CYMMbI KPEOUTOPCKOH U 1eOUTOPCKOH 330/ 2KEHHOCTEH TOUHO paBHbLI. 3Ha-
4KT, HHpOPMaNKs Oblya He 0 BeeX NPEANPHATHAX WM He O BCeX X JoJrax.
[To-BuanmoMy, 31eCh YUTEHBI AOJTH NPEANPUATHH HAJAOTOBOMY BELOMCTBY
¥ pasauyHbLiM (OHIAM, HO «3abbLITbl» noaru [ocOopxkeTa mpeanpUATUSM
3a obopoHHble 3aKasbl M T.11. Ho nmaxke 3Ta HemosHas 3ag0J/IKeHHOCTb
orpomMHa — B cpeaHeM 1 mMaH py6. (200 Thic. mosa. no Kypey TOrO IHS)
JOJTOB Yy OTHOTO TPEANpUATHS, OOABLIMHCTBO U3 KOTOPBIX HEKpPYIHBIE,

B nocnennuii pas npouenypa B3aumosauéta roroBusaach B 1999 r. xa-
6unerom E.M. Tlpumaxosa. Ilpy Munucrepcte skoHoMHKH PP Obina
cosgana MerkBenoMCTBeHHas pabouasd Tpylna Mo yperyjauMpoBaHHIO Mpo-
CPOUYEHHOH 3aJ0/KEHHOCTH. JTta rpynna c(popMHpoBaa KOMHUCCHIO AJS
CpaBHEHUst M OTOOpa asnrOPUTMOB pelieHUs AaHHOH 3anmaud. B rpynmy
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BOLILJM MPEACTABUTENN caeayionux opranusauui: @ATICH, AO3T MD ],
MUWMHII, HHUH skoHomuku Munasuanpoma, UMM PAH. PaGota rpynmnbi
Gbla TIpeKpallleHa W3-3a motepd uHTepeca [lpaBurennctBa K 3TOH Teme.
Hpouenypa 6biia 0j0X0 aBTOMATU3UMPOBAHHOH, IOJYPYUYHOH U MOAYUHTYH-
TUBHOH, O4YeHb TPYA0EMKOH. E& moarotoBka TpeGoBaia HECKOJLKUX Mecs-
11€B, TI03TOMY MNPOBOAUTL €€ MOXKHO OblI0 He ualle paza B roa. dddexr
Ke OT €€ NpPOBeflcHHsl Wcyes3as TOXkKe 33 HECKOJbKO MecsileB. JTO Obla
TYNUKOBLIH TyTh W TPeOOBAIOCh CO3JaHUE BLICOKOI(PPEKTUBHON CUCTEMbI
B3aMMO3auyéTa JOJTOB, TIPHUEM 0e3 BbINaud 3HAYUTEAbLHLIX KPEeTUTOB.

Ceiluac npodaema no-npexHenmy ocraéres octpoil. B 2003 rogy B Poc-
CHY HACUMTHIBANOCH 3 MJH AEHCTBYIOUIMX NPEANPUATHE, U3 KOTOPbIX 69 %
UMead MPOCPOUEHHYI 3a10/KeHHoCTh. B «Poccuiickolt razete» ny6.aunko-
Ba/JMUCh GOMbIIME CIUCKH J0JATOB, BLICTABACHHLIX HA AYKIIHOHHYIO TIPONAKY;
cpeau HHUX OblIM KpylHble elHHUYHble A0JArH (HauboJbLIMH COCTABASA
172 man pyOaeit!).

1.2. KnupuHroBble MeTOAbI. DBuilie 0TMeYaa0Ch, UTO JaxKe MPH CO-
BPEMEHHbIX TEXHMUYECKHX CPEICTBAX CBA3H MAATEXK «KUBLIMH» JCHLIAMH
(hakTHYeCKH 3aHMMaeT pabouyWil OeHL (TaK KaK BKJOYAET YeJOBeYEeCKHi
(hakTOp — NDPUHATHE peLUeHHUs, KAKOH AOJAT CJefyeT 3allaTHTb TOJbKO
YTO MOJAYUYeHHbIMU AeHbramu). [ToaTomy M8 XopoLero pereHus npodaeMbl
B3aMMO3auyéTa JIOIrOB HAaA0 OTKa3aTbesl OT IJaTeXkeH TOAbKO? KUBLIMH?
JEeHbraMU M BKJQUUTh NPUHIMIHAJABHO APYTOH MOAXOA — KJUPUHTOBbIE
meTonbl. Takue Moaxombl y:Ke TpenJarajuch B MOC/JeIHee AeCATHJETHe
U KOe-4TO MPHMEHSI0C.

1.2.1. [oneosovie yenouxu. PaccMOTPUM MIei0 METONA Ha HECJO0XKHOM
npumepe ueTbipéx npeanpuatiid A, B, B, I (puc. 1). MUx nonarosbie cBsi-
31 H300paKeHbl CTpesaKaMU, yKasbiBaiOlIMMU HampabjeHue poara. OxkoJo
Ka)KIOH CTpPeJKH yKasaHa BeJHYHHA [0JTa
B HEKOTOpLIX eauHunax. CymMma 3THX BeJu-
UWH, TO €CTbL CYMMapHbIHl JOAr B CHCTeMeE,
npuBeneHa B tada. 1. Oxoso KaXKaoro Kpyx-
Ka MOCTABJCHO CalbA0 NPeANPUATHS.

Hnesa metona npocta. [loctapaemes otbic-
KaThb Cpead MNPeANpUSATHH 3aMKHYTYIO lle-
MOYKY NpeanpUATHH—T0MKHUKOB, B KOTOPOH
BCe NOJMM HanpaB/eHbl B OJHY CTOpoHY. Ha-
npumep, Ha puc. | MmeeTcs Takas lernoyka
BBI'B. B ueil naumenbuwuit ' — B noar ume-
Puc. 1. Cxema noaros uern- €T Beauduny 10. Ha sty Besuuuny moxHo
péx HPEAHPMHTHH; CTpeaKu YMEHLIIKWTb BCE OOJATH B ITOH [efnoykKe (IlOJiF
¢ uudpamu — poaru, okoao I’ — B cranosutes npu atom HysesbiM). B pe-
KPYXKKOB NPOCTABJIEHBl Calb-  3ysabTaTe MOJy4YaeTcs cXeMma [0JArOB, MoKa-

A0 TIPeATPUATHA 3aHHas Ha puc.2a. CyMMapHbIH OOAT B CH-
cTeme IpH 3TOM yMeHbliaetcs (Taba. 1).
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B HoBoil cxeme aoaros BuaHa enié nenouka ABBTA. Coxpanlenue eé
HaUMEHbLIIEro 3BeHa NPUBOAMT K puc. 26. CyMMapHblid 04T ellé yMeHb-
maercs (taba. 1). B noaydenuoil cxeme BuaHa emé oada nenouka ABIA.
Coxpanlenne eé HaHMeHBIIErO 3BeHa 12T PUC. 28 ¢ ellé MeHbilledl CyMMO#
OCTaToOYHOro nodra. B mocnenHedl cxeme yaydlieHHe yiKe HEBO3MOXKHO—
3aMKHYTBIX 1I€M0YEK HeT.

Tadauua 1. YmeHblleHHe cyMMapHOTO J0JTa MPH PasHEIX CIOCOdax

B3auMMO3a4éra
Cnoco6 B3aumMo3auéra CyMMapHBIH 10T
HcexonHas cucrema (puc. 1) 135
Joarossie nenouku {puc. 2a,6,8) (puc. 3a,6) 105; 45; 30 55; 40
Mepeanpecanus (puc. 4 a,6); Hoaroso# Hentp 25;

OnHako mpollece WCKJUEHUs 1eNo4Yek HeofHo3HaueH. Hampuwmep, Ha
puc. 1 Buana nenouka ABBTA. Hckniouendne 3TOH 1ENOUKH TPHUBOAMT
K puc.3a. Ha uém Bumna uemouka BBI'D. E& uck/:woueHwe NpUBOIUT
K puc.36 U Ha 3TOM OCTAHaBJMBAeTCsl. DTa CXeMa OTJAMYHa OT pHuc. 28,
v /i Heé ocTarouHas cyMMa nodara oodblue (taba. 1). Takas HeogHO3HAU-
HOCTb SIBJIIETCA OUEBUAHBIM HEZOCTATKOM MeTOoJa.

Puc. 2. TMocaegoBaTeabHoe UCK/OUEHHe Lenodek 104roB: ¢ — DBI'D, 6 — ABBTA,
& — ABTA

E1é nenpuaTHee n1pyroll HenocTaTok Metona. Ecau ynciao npeanpusaTHit
ecTb N, TO UMC/I0 BOBMOXKHBIX A0ATOBbIX ¢BA3ed pasHo N (N — 1)/2. Uucso
XKe BCEBO3MOMKHBIX 1[eTIOUeK PacTEéT GhicTpee deM ¢, U acTPOHOMMYECKH
BeJHKO yrke npu ymepeHHBX N. [1o3ToMy NpHMeHsiTh METON MOXKHO JHLIb
K HeOOMbUIXM TPYINaM MpeanpHaTHi, HO OTHIOAb He B MacliTadax pervoHa,
He TOBOPS y2Ke O CTpPaHe B I11eJ0M.

Kpome toro, manee 6ymeT mokasaHo, UTO METO[ 1ENOUEK He MUHHMM3H-
pyeT cymMapHbi# goar. Ha npakTuke oH 0GBIYHO NMO3BOJSET MOTACUTD AU
HeOONBIIYIO YAaCTb B3aUMHLIX HO0JTOB.

OpHako B cepenue 1990-x romoB mpolGsaema Hemsatexel Obiia Ha-
CTOJILKO OCTDPOH, YTO Haxe 3TOT MeTox Obla BocTpeboBaH. Ero passusaisa
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Puc. 3. Muo#t Bapuant uenouek: ¢ — ABBI'A, 6 — BBI'D. PesyabTaT xy:Ke, yem Ha
puc. 2

U TIpuMeHda rpynna cnenuaauctos 6vBero HUM skonomuxn Munasua-
npoma CCCP.

1.2.2. Iepeadpecayusn. D101 MeTon pa3pusaJcs asropamu ¢ 1995 ro-
na [1-4]. Meron moaeaupyet obpaiienue Bekcesed. Ecau B cuét goqara
BbIIAaH TIE€PEBOAHOU BeKCe/b, TO OH MOXKET MHOTOKPAaTHO MepeidiTH U3 PYK
B pyku. [lo3TOMy TpenbsBUTh €ro K OmJjaTe MOMKeT J:000H yYacTHHK
CHCTEMBI, He CBSI3aHHBIH C HUCXOAHBIM TIPEATPUSITHEM HUKAKOH N0ATOBOM
IIENOUKOH.

371ech OYEBHUAHO ONMTHMAJbHOE PelIeHHe: MPEANPUATHS ¢ MNOAKHUTEb-
HBIMH CaJ/IbA0 COOMPAKT BCE BEKCEAH M NPeAbABAAT HX NPEANPHATHAM
C OTPUIATENLHBLIMH canbao. Takum o6pazom, y NOCAEIHUX OCTANTCSA TOJb-
KO JOJTH, 2 y TIEPBBIX — TOJABKO BbiZaHHbie KpenuThl. CyMMa OCTaTOYHOTO
JI0JIra B CHCTeMe NIPU 3TOM MHMHHMAJbHA M paBHA CyMye BCeX MOJOXKHTEb-
HBIX CabIO.

Takoe onTHMAa/JbHOE pelleHHe HeOAHO3HAYHO. DTO XOPOLUO BUIHO W3
puc. 4 a,6, roe noKazaHbl NPUMEpbl PelleHUi agas cucrembl puc. 1. Bee
TaKUe pelleHHs HWMeT OAWHAKOBYH) MMHHUMAJbHYK CYMMYy OCTATOYHOTO
noqara (taba. 1). Takad HeoqHO3HAUHOCTh He OMacHa; HaoGopOT, OHA Tpeno-
CTaBJASET HOMOMHUTE/bHbIE BO3MOKHOCTH (HaNpUMep, MOXKHO OCTABUTD CBSI-
31 MeXAY TIPEATIPUATHAMH OLHOTO PErvoHa WM ONHOH 0TPacH).

Puc. 4. Meron nepeanpecanuu aas puc. l; a, 6 — pasHele BapuaHTel. Pesyibrar
Jydllle, YeM Ha pHC. 2 MM puc. 3
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Merton nepeanpecanuu He TpebyeT MpUBJIeUeHUS KPeIUTOB. EAMHCTBEH-
HBIH HEJOCTATOK MeTOfla mepeajpecaliid — npodedbl B 3aKOHOMATEbCTRE,
He TO3BOJASIOLIME CUUTaTh 060K 04T ePeBOHBIM BeKCeaeM.

1.2.3. [Qoneosoi yenwmp. ItoT Meton Obl1 mpenokeH OtaeneHueM
skonomukd PAH B 1998 romy. Ero cyTb B Tom, uTo cosmaérest Llentp,
KoTopbidl mosyuaetr oT IlpaButeanctBa uau llentpodanka PP kpenuTh,
paBHble CYMMAapHOMY AOATY cucTeMbi. LleHTp pasgaér ux Bcem npeanpusi-
THSIM, UMEUMM A0ard. Torfa npefnpysiTHsi yKe Ha JPYrod eHb MOTYT
BBINIaTUTb BCE CBOM Aoaru. [lpeamnonaraeTcs, 4To OHM 3TO CAEJAIOT, @ BCe
CYMMbl, TONYUEHHbIE OT JAPYTMX MPEeANpUsTHH, el uepe3 fAeHb UYECTHO
BepHyT llentpy. Torna TonbKO NMPeANpPUATHS C OTPHUILATEJbHBIMH CaJb/l0
oKaxyTest noakHHKamK [lenTpa, a Bce octanbHble kpenuth LleHtp cmoxker
BepHyTh [IpaBuTesnbCTBY.

B uneane ocTaTOUHBLIM NOAT MMHHMH3HDYeTCs, KaK M B MeTOJe mepe-
aapecannu. Ho naxe B 3TOM caydae ocTaTodHbIM KpeauT [lpaButenbctsa
ocTaétes HOJLIINAM, YTO YBEJAUUUT UHPpAsAIU0. Kpome TOTO, paccUUTLIBATD
Ha YeCTHOCTb BCeX MPEeaNpUATHH HauBHO. DTH JBa 06CTOSATeNbCTBa SBJS-
I0TCS CEPbE3HLIMU HEJIOCTATKAMU MeTofa noqarosoro Llentpa.

1.2.4. @Ppaxyuonuposanue. DTOT MeTOn ObIJ NPEJI0KEH aBTOPAMH
B 2001 roay [b]. Huxe npemncxken, 060CHOBaH W NPOUJJIIOCTPUPOBAH
Ha NpUMepax HOBLIH METON MOoralleHust B3aWMHLIX AOJIOB CHCTEMbl Tpef-
npusaTi — Meton ¢pakuvoHuposanus. OH CBOIHUT npobaemy K 3ajade
JUHEHHOTO MPOrPaMMUpPOBAHUA U ofecredyrBaeT MOTalleHHe MaKCHMaabHO
BO3MOXKHOH (Oe3 mepeaapecannu) 1oad noaros. PaspaboTaH anroputm Ha-
CTOMILKO MaJol TPYHOEMKOCTH, UTO BO3MOMKEH Dacuyér aas cucteMmbl ~210°
npennpuATHi. [1py aToM MeTOH COOTBETCTBYET HbIHELIHeMY 3aKOHOAATeJb-
CTBY U He TpeOyeT NpHUBJAEUEHUS KDPeIUTOB. TaKOH MeTox TPUropeH /s
CO30aHusl OOUIETOCYAaPCTBEHHON CHCTeMb! (DHHAHCOBBIX PAacuéTos [5].

Jlanubpiid mopxon MosBoJdeT CO34aTh ABTOMATH3UPOBaHHYO OOLIerocy-
IAPCTBEHHYI M PErHOHajbHblE CHCTEMbLI CO CTOJb BLICOKUM OblcTpomei-
CTBUEM, UYTO B3aMMO33U&T HOJIOB MOXKHO OYIET NMPOBOAWUTbL €XKECYTOUYHO.
DTO He TO3BOJMT HOJTaM HaKalMBaTbCA, NMPUHECET HEMAJAO BHITOA KaX-
IOMY TPEATIPUATHIO U KOHOMUKe cTpaHbl. [lonmyTHO Takue cucteMmbl ocy-
[eCTBJASAIOT MOHUTOPUHT IKOHOMMKH (HampHUMep, Jerko BHISBJAAIT (aKThi
MOHOMOJBHOrO 3aBblllleHHd 1eH). C MX NOMOLIbIO MOXKHO TakXKe pacCuH-
ThiBaTh 3(PPEKTHBHOCTL NMPENOCTABACHUS KPEAUTOB U ONPENesiTh, KaKUM
UMEHHO TPeNNpUATUAM 11e4eco00PasHo AaTh 3TH KPEAHTHI.

§ 2. Bsanmo3auéT goaroe MetogoM (hpakiMOHUPOBAHUSA

2.1. HoctpoeHue merona (ppakiiMOHUPOBAHUSI.

2.1.1. Ocnosnoie gopmyanest.

1. llocmanoska sadauu. Ilyets umeercs cucrema N npennpusituil; Ha
OAHHBI MOMEHT 7i-€ MpeanpUaTHe DOMKHO HEKOTOPBIM 11-M HPEaNpPUATHAM
CYMMBL Cpypyy > 0 (KpeouTopeKasi 3a10/KEHHOCTL), APYTHe TMpPeANpUsTHS
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JOJKHDBI €My CYMMBI dy,,, > O (nebutopckas 3aM0/KeHHOCTh), a ero 0060-
poTHble cpeacTBa pasHbl b, = 0. OUeBUAHO, ¢y = iy -

Beeném noanywo kpeauropekyo C), v neburopcekyto D), 3a101KEHHOCTH
NPENPHATUS H €r0 Calblo Sy

¢, = Z Coms Dy = Z s S =by + Dy — C. (1)

m m

BHemnue CBA3M NPeANpHATHH He YYUTHIBA!OTCHA, OTPAHHYMBAACH 3aMKHY-
ToH cucTeMOH. Jlasl Heé cymmapHas 3af0/KeHHOCTD

C=) C,=D=) D,. (2)

MaremaTniecku noaru onuchiBaloTcsd matpuued N X N ¢ 3JemMeHTamu
Gpym, KOTOPLIMH SIBASIIOTCS BEAWUWHDLl (yypy, — Cppn MM HYJAH OPU TEX 7
U m, JAJs1 KOTOPLIX JOJTH OTCYTCTBYIOT (B GOJbIIMX CHCTeMax MHOTO
HyJeBbIX f0AroB). MaTpuna noaroB KococHMMeTpHYHa. Bsaumosauérom
JIONFOB SIBJSACTCSA TaKOe M3MEHEHHe 3TOH MAaTpHIlbl, KOTOpOe OCTaBJjseT ef
KOCOCUMMETPUUHOU W coXpaHsieT Beé canbio Sy, 1 <n < N [1]. Beeném

Onpepenenue 1. Bsaumosauém nasvi6aemcs paspeuiénvim, ecau
8Ce INEMEHMbL MAMPULbl 00A208 COXPAHAIOM 3HAKU, @ UX MOOYAU He
gospacmarom.

DTO 03HaYaeT, UTO €C/M MEXKAY ABYMS APEMAPHATUAMU 104ra He Oblo,
OH He NOABUTCHA;, eCJu Obla, TO He YBEJWYHMTCH, HO MOMKEeT yMeHBIIHTh-
csl. PaspeméHHbIl B3anM0O3a4éT COOTBETCTBYET KaK MpaBU/aM 3KOHOMHKH,
TAK H OeHCTBYIOIEMY 3aKOHONATEJbCTBY: ¢ GaHKOBCKOro cuéra Ji060ro
NPeNNpHATHSL MOTYT ObLITb B OeCCIOPHOM MOPSIKE CHMCAHBLI CPEACTBA Ha
YIJIATy €ro AOJTOB, a 3a CUET KaKOM HMEHHO YacTH ero AeOMTOpCKON
32[0/KEHHOCTH — HE eMy pelllaTh.

Ecau ofopoTHble cpencTBa BCeX NPeANPUATHH HACTOALKO BEJAMKH, YTO
BCe canbno Sy, = 0, To 3anaya B3aumo3ayéTa UMeeT TPUBHAJbHOE PelleHHe:
BCce noaru Beinsavensl H d),, =0, ¢, =0, b, = S,,. Nutepecna npyras
cuTyauus, Korga Hekotopbie Sy, < 0 W BbIMJata BCexX HOJTOB HEBO3MOXKHA.
Hy»xHo HalTH paspelléHHBIH B3aUMO03a4ET, MUHHMH3UPYIOLHH 0CTATOUHYIO
CyMMapHyio 3aponkeHHocTh C.

Paccmorpum Tako# nopkJaace (hpakiMOHHBIX B3aWMO3a4é€TOB, KOrna n-e
NPEeANpPUATHE BbLIMJIAUMBAET BCEM CBOUM KpeauTopaM OIMHAKOBYO HOJIO
noaros p, (0 < p, < 1). Takol B3anmo3auér fABASETCH paspelléHHBIM
¥ IPUBOIUT K CACAYIOLIMM pe3yabTaTam:

/ ’ )
Crm = (1 - pn)cnm» dnm = (1 - pm)dnm»

C;l =1 — Pn C),,D;l = E d/” ,
( ) 7 m " (3)
b=,

/ v ! ’ ’
n n n» C Y\ Cn* D= Z D’l
7
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CornacHo mpasuaaM 3KOHOMUKH, €70 BO3MOXKHO MPOBECTH, €C/AH KOHEUHbie
0BOPOTHDBIE CPEACTBA KaXKJOTO NPeANpHATHS HeoTpdnaredsHs:: b, > 0,
1 < n < N. Herpyano nokazats, uto €’ = D', Tark Kak cuctema ocTaértes
3aMKHYTOH.

Onpenenenue 2. Hazosém ¢paxuyuonnsiil ezaumosauém (3) on-
MUMAABHBIM, CCAU OH MUHUMUSUPYEm OCMAMOYHYIO CYMMAPHYIO 3a004-
acernnocme C.

Haxoxpaenue onTHManbHOro (ppakiiMOHHOTO B3aMMO3auéTa CBOAUTCH K
cleaylonled 3afade JUHEHHOTO MPOrPAMMMPOBAHUS C HEU3BECTHBIMU Py,
I<n < N:

C - C/ = Z PnCn = max, (43)
n
b;m =b, — pnCh + Z Pmlam 2 0, (46)
m
0< Pn < 1. (48)

DphexTHBHOCTH TAKOrO B3auMo3auéra yjo0HO H3MepsiTh KO3(pduiineHTOM
TNOralleHys 3a104KEHHOCTH

Cy/
C’
CpaBHUM ero ¢ aHaNOTHMYHbLIM KO3((pHUILMEHTOM /IS HAeanbHOro B3anuMo3a-
48Ta METOAOM Tepeaapecanud aoaros [2]:

by =1- Z w#iy ko < by < 1. (6)

n

ko =1-— 0

N

ko < 1. 6))

Merton nepeappecanii BHIOjHee, 0ZHAKO NPH CYLIECTBYIOLIEM 3aKOHOJA-
TeJbCTBE HEe MOXET NpUMeHsTbes. VIHTepecHO, CHABHO JIH TIPOUTPHIBAeT
(DpaKIMOHHBIE METOA.

3amedaHnue MoxKHO paccMOTpeTs HauboJee oOLIHI cayual aKCTpe-
MasbHOTO B3auMosauéta ¢ N(N — 1) mepeMeHHBIMH Ppy, (0 # m). B HEM
Ko3thpriHeHT moraiienus k, GoJbilie ¥ JeXHT B npepedax k, < k, < k.
Ho rakas mocraHoBka Bpsja Ju 1ejecoobpasHa MO 3KOHOMHYECKHM CO-
00DaXKEHUSAM: BO3MOXKHbBI DelleHHs, NPH KOTOPLIX BCe AEHbMH MOHAYT Ha
BbITJIATEl KPYNHBLIX JOJT0B, @ MeJKHe KPeoUTOPb OKAXkyTCs HeCHpaBeaanBo
0016 AEHHBIMHU.

2. Pewenue. Hepasencrsa (48) onuchlBaloT eadHUYHbIH Ky0 B N-Mep-
HOM MIPOCTPAHCTBE BeposaTHocTed. Kaxkjaoe HepaseHcTso (46) omnucbiBa-
eT MOAYNPOCTPAHCTBO, OrpaHMYeHHOe n-#i rumnepmiaockocThio. [Mnepniaoc-
KOCTb O2paHuteruti epecekaer nooKUTeNbHYIO M0AYOCh N-H KOOPAHHATHI

B TO4Ke
b,

:[3.71 = T > 0 (7)

(BO3MOXKHO j1axe Py, > 1); A48 BCeX OCTa/bHLIX KOOPAHHAT OHA MepeceKaeT
oTpUIaTesbHble noayocH (puc. b aas caydas N =2 u puc. 6 gas N = 3).
BuaHo, 4To 3TH rHMEPIIIOCKOCTH BbIPE3aIOT U3 €AMHUUHOrO Kyba HemycToi
U KOHEYHb{i MHOrOpPaHHHK AOMNYCTHMbIX pelieHHH p,. Ecau Bce canbno
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HeoTpuiatesbHbl S, > 0, To BepuMHA eguHUYHOrO Kyba (p, = 1, I<n <
< N) IPUHAANEKHT 3TOMY MHOFOFPAHHHKY; eCan XoTd Obl oo Sy, < 0,
9Ta BEPIINHA JIEXHT BHE MHOTOTPAHHMKA AOMYCTUMBIX PeIleHMH.

Py

Puc. 5. Cayuait N = 2; CHjolWHble JHHUH — THIEPIJOCKOCTH OFpaHUdeHui,

LITPHXOBAs JIMHHSI — THIEPIIOCKOCT IKCTPEMYMA, 3aLITPHXOBAHBI MHOTOTDAHHHKH

IOTYCTHMBIX pelleHHH, KpY:KKaMH ITI0KasaHbl ONTHMasgbHbie pelteHus. Cayyait a

COOTBETCTBYET MOJOKUTEABHOCTH BCeX Cafblo, B ¢ayyae 6 HacThb Cajbfo0 OTPHla-
TeJbHBL, B CIy4ae 6 BCe CAAbAO OTPHILATEIbHBI

P3‘

Puc. 6. Cayualt N = 3 (31ech 4acTh €ajbio TOJAOKHTEbHbI, YTO COOTBETCTBYET
puc. 5 6); 3alITPHXOBAHEl THIEPIIOCKOCTH OrpaHU4eHHH (46), MOKa3aHO ONTHMAJ/b-
HOe pellleHHe; THMepNIOCKOCTh IKCTpeMyMa He H3o0paxeHa

TunepnaockocTs sxcmpemyma, coorsercTByromas (4a), npu C' = C
NPOXOAUT Uepes Hauao koopauHat. [Ipn ymenswennn C oHa mapanienbHO
nepeMeniaeTcs, yAAAfACh 0T Hauala KOOpAMHAT TaK, YTO MepeceKaeT TOJb-
KO MOJOXKUTENbHbIE NONYOCH, [eoMeTpuueckd odeBUaHO, uto npu C' ~ C'
3Ta TUMEPIVIOCKOCTh MNepeceKaeT MHOTOTPaHHUK AOMYCTUMBIX peIleHHH,
HO TPU AOCTATOYHOM yMeHbiueHHUH C’ BBIXOAHT U3 Hero. CJ/efoBaTeNbHO,
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umMeercs nauMenbiiee C/, Mpy KOTOPOM IUIEPIIIOCKOCTS (4a) umMeeT oBuLyIo
TOYKY C 9TUM MHOTOTPaHHHKOM. 3HAYMT CIPaBeaJHBO

YrBepxkaenue. Onmumarvnoili GpaKyuonnsili szaumodaiém 004-
eos (4) cyuecmsyem.

OHo saBAsieTCs YaCTHBIM C/IydaeM H3BeCTHOH TeopeMbl O CYIeCTBOBAHUU
KOHEYHOTO pellleHHsd 3ala4l JHHeHHOro NnporpaMMHpPOBAaHHS B OFpaHHYeH-
HOH 00s1aCTH.

OueBuaHO, TAKHM DELIeHHEM ABAAETCA OfHA U3 BEpPLIMH MHOIOTPAHHUKA
nponyceTuMbix pemwenut. Onnako, ne Oyaer au sKeTpemanbHoe 3Haderne C7
JIOCTHTaThest Ha pebpe uJAM TpaHHd 3TOTO MHOTOTPaHHHKA, TO ecTb OyneT
JY ONTHMAJbHOE pelleHye eldHCTBeHHLIM? MiMeeres TpusvanbHbill cayyal
TaKOH HeequHCTBeHHOCTH. [lycTh Hexotopoe [-e mpeamnpusiTie He uMeeT
noaros: C; =0, ¢, = 0 nput Beex m. Torma nwb6oe sHauenne 0 < py < 1 Hu
Ha YTO He BJMfeT. SHAYHT, eC/K HalTH HeKOTOpoe ONTHMAJbHOe pelleHUe
{pn, 1 < n < N} v u3MeHAT, B HEM 3HAYeHHE py, MOJYYEHHOE pelleHHe
TaKxKe ontuManasHo. OnHO npeanpusiTHe 6€3 MOJTOB, TO €CTh H3MeHeHHWe
OJTHOT'O MApaMeTpa pj, COOTBETCTBYET pebpy MHOTOFPAHHHKA; 7 TAKUX Hpej-
NPHATHIL COOTBETCTBYIOT r-MEPHOH MJOCKOH FpAHHU.

Ot6pocuM 3TY TpHBHAJbHbIE CAYYaHM H DPACCMOTPHUM YTJbl HaKJOHA
THIIEPIIJIOCKOCTH IKCTPEMYMa K TUIEPINOCKOCTSM OfpaH{ueHUH U rpaHsaM
enuHUYHOrO KyBa (puc. b u 6). MOKHO YyCTAHOBUTD CJAEAYIONIYIO TEOpEMY.

Teopewma. Hempusuaronas uacmo Onmumaibro20 peuieHus eour-
CMEenHd.

JL71s HAXOXK ieHHA 3TOTO pellleHHs MepenuilieM ypasHeHude (46) B caeny-

I0IlleM BUAE: | .
n & (_,n (bn + Z[)mdnm>~ (8)
m

YutéM takke (4B) U NOCTPOUM CJAEAYIONIME UTePALUUOHHbIH MPOIece:

: : L ~
pglo) = 1,])511) = mm{l, o (hn + Z[)gg ‘)(lnm>} npu Cp, > 0,

)
pg;]) =1 npy Cn =0 pas q = 1,2,....

Ilpu sTOM M3 TpPUBHANBHOHM HeeaMHCTBEHHOCTH BbIOMpaeTcsi peilleHHe, B
KOTOPOM HyJieBble IOJTH BbIAUUBAIOTCS ¢ BeposiTHOCThIO 1. TpynoémkocTs
OAHOH HTeparuu He mpesbimaer ~2N? omepanuii. DakTHYECKH OHA MHOTO
MeHblile, 160 B MaTpUIle 10ATOB GOJbLLUIMHCTBO 91€MEHTOB — HYJH, H HX He
HajJ0 BKJIOYATh B CyMMY 10 m. Aaroputm (9) mpoct u Jerko nporpammu-
pyercs.

3. Cxodumocms. llponece (9) oTHOoCcHTCA K KJaccy TMPOCTLIX HTepa-
i (@) = ¢(a':(‘1_‘)) C HEempepuLIBHOM ¥ KYCOUHO-TVIAKOH MPABOH 4acTbiO.
M3 (9) BugHo, 4to ajeMeHTH MaTpuilst dkodu dy/0x pasHbi
CZ?’?UL

aply
—2— =0 nan =— =0 (10)
ope 7 .
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Jlas auneiivodt cxomumocTy mpotecca (9) gocTaTouHo, YTOOB KaKas-HU-
Gyab HOpMa 3TOH MaTpHIlbl Oblja MeHblle . 3HaMeHaTedb 3TOH CXOAMMO-
CTU > He TNpEBHINAET HAUMeHbLIEH U3 HOPM MATPULbl — CHEKTPajbHOM.
CrexTp HAUTH NPAKTHYECKH HEBO3MOMKHO, HO HETPYAHO Ma*KOpUpOBAThb 3Ty
HOPMY JPYTHMH, HApUMeD BKAMA0BOH (chepuueckoit). C yuérom (10) ato

[A8T OIICHKY
. 29172 2 1/2
opy! drn
5 {Z (07»%” (2 )

’ ' (11)

Ha npaxtuke oObUHO 3TH HepaBeHCTBA JajeKkd OT PABEHCTB, TaK 4TO
OleHKa > 110 KOHEYHOH cyMMe 1enodkd (11) okaspizaercs CyllleCTBEHHO 3a-
BhilIeHHOH. PaKTHIecKas CKOPOCTh CXOAMMOCTH 0KAa3a/ach OueHb BbICOKOH
Ha MOJIeJIbHBIX TIPHMepax [/ CHCTeMbl NPeANpUATHH ¢ GOJABIIHM YUCJIOM
B3adMHBIX cBA3el. 3advactyio 10 urepanuil nasand 6 BepHLIX 3HAKOB.
D10 Ha TOpAAKH OBICTpPel, YeM KJacCHYeCKHe MEeTOABl pelleHus oOfIiei
3a/la4H MHEHHOro NPOrpaMMHUpOBAHHA. /g CHCTeMbl TOYTH He CBA3aHHBIX
NpPeANIPHATHH CKOPOCTh CXOJAHMOCTH CYUIE€CTBEHHO 3aMefisfach, OHAKO
TPYAOEMKOCTh PacuéToB 0CTaBanach Magou.

2.1.2. Hpumepor. Peanbnas sKoHoMHYecKas HH(pOpMAIUSA TPYAHOAO-
crynHa. [lostomy cBolcTBa MeTona (ppakilMOHHPOBaHUs OblNH TOAPOOHO
M3y4deHbl HA MOAENH CUCTeMbl NPeANpHATHH, Cpead KOTOpbIX HeT MOHOMO-
auctoB. [locnenHee o3HauaeT, YTO pasHULA B (PMHAHCOBOM OJaronojyduu
NPeANPUATHHA HOCHT YUCTO CAy4YalHBId XapakTep.

1. Moodenvnoiil npumep. PUHAHCOBAS <«MOILHOCTb» APEANPUATHH, TO
€CTb XapaKTepHble BeJUUYUHbBI JEHEXKHbIX CYMM HX OOOPOTHHIX CPEACTB U
N0JT0BbIX 0053aTeIbCTB, ONUCbIBANACh BECOBOH (DYHKI{HEH

0 <<

5ell, <32
Fl <&
0x‘>\ = oz

N

7 A =1 p(N) = VN (12a)

p(n) =
NpU 3TOM MaJbiX OPeAnpusITHH MHOro GoJjblie, YeM KPYIHBIX, a4 (pUHAH-
€OBasi MOHIHOCTb CAMOro KPyIHOTO TMpeAnpusTus B N pas GoJbile, yeM
Yy MaJjoro; 3TO KAYECTBEHHO OMMCHIBACT PEaNbHYIO CHTValiMio. BepxHas
MOJIOBUHA MAaTPUIibl A0JT0B (POPMHPOBAIAch ¢ MOMOIIBIO MCEBAOCAYUYANHBIX
umced {v;} no hopmyJe:

1 mpu v >1— N2
Apm = ﬁl"j/)(n) ’ 0 npu NTI/2 < Vi1 < 1 - A’—I/ZY (1206)
—~1 mpu v < N7VZ

[Ton0kUTeNbHbIE 3MEMEHTH CTAHOBUAUCH A€OUTOPCKUMM 3a10J2KEHHOCTS-
MU dypm, MOLYJAM OTPHIATENbHBIX — KPEJAHTOPCKHMH Cpynp; YHCAO HeHyqe-
BbIX 3JIEMEHTOB B CTPOKEe, TO eCTb CBSI3€d OAHOTO MPeANpPUSITUS C APYTH-
MH, cOCTaBSAO ~+/N . HUKHAA TOJOBMHA MATPHILBL (i, AOTOJHSIIACH
KOCOCHMMeTpUYHO. Jas 3KOHOMHYeCKOTo npasaonogobus takoro crocoba
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MOCTPOEHHA MATPUILLl JIOJITOB CYIECTBEHHO TO, YTO MPEeANpUATHS YIops-
JIOUeHb! TI0 BO3PACTAHMIO MOIIIHOCTH.
OGopoTHble CpelCcTBa ONpeeasiuch N0 aHAJOrHUHOK (hopMyJe:

by, = bA”'l/zp(n)’)j. (128)

3necs b > 0 koadduimenT, XapakTepusyonini obliiee COCTOSHHE 3KOHO-
MHKH: MaJjble 3HaueHHs  COOTBETCTBYIOT AeHIIMTY OOOPOTHLIX CPEACTB.
Bapsupys N u b, MOXKHO HpPOBECTH HUCCAEMOBAHHE KAK CBOUCTB MpeiJioXKeH-
HOTO MEeTOfa, TaK H COCTOSHHS CHCTEMBI,

Pe3yabTaT KOHKDETHOrO pacuérta 3asdCAT OT BBIOOpA OTpe3Ka Mocde-
nosatensHocTd {7v;}. Tlostomy mpu kaxawx N, b pacuér mostopsacs 10
pas ¢ pa3N{UHBIMH HeMepeKphIBAKIIMMACA YU4aCTKaM# T10C/AeA0BaTe1bHO-
CTU. 3aTeM BLIUUCAAJHCL CPEJHHE 3HAYEHUS W AHCTEPCUU HUCCAeTYeMbIX
BennuuH. [Ipu yseanuennn N aucmepeud A0B0ALHO OLICTPO yOBIBAAH; MPH
N > 40 oHU CTAHOBHUJKCh HE3HAUUTENbHbBIMA.

2. Pesysomamot. Pacuérbl nposoauauch B avanazonax 0 < b < 1,6
u 5 < N < 640; nocnenHee COOTBETCTBYeT KOJUUYECTBY TMpeANpUsTHI
B HefoJ/blIOM paiioHe. IIpy 3TOM yike UETKO BEIABASIOTCS OCHOBHbIE 32KO-
HOMEPHOCTH, TaK UTo AajbHelilmiero ypeanduenuss N He Tpebyetcs. Ha puc. 7
1 8 mpefcTaB/eHs BAXKHEHIIMe pe3yabTaThl — KO3PPUIUEHTb ko, ky (144
yno6cTBa B TPONEHTAX) M YUCJA0 HTepandid ¢, Hy»KHOe AJs CXOAHMOCTH
¢ ToynocTpio 1075 Pasnudnpivy 3HaukamMy NpEACTABACHB yCpelHEHHBIE
JIAHHbIe DACYETOB, JHHUAMH — HX allpoOKCHUMATUH.

Haubonee vHTepecHsili pesynsTat — ObicTpas CXOQMMOCTb. [laxe mpu
h =0 (orcyrctBe 0OOPOTHBLIX cpefcTs) AoctaToyHo ¢ < 100 wrepauuii;
Mpy yBeJAHUEHUH b UHCJ0 HTepalldil yMeHbiuaetess ~1 + const /b (puc. 7),
Goictpo crpemacs k1. Tlpu neboabmux b > 0 3aBucumocts g(N) Jora-
putmMudeckd caabasi, u obbiuHO poctatodHo =10 utepanuil. Jto obec-
neurBaeT OLICTPOAEHCTBYE MeTOAA: Aa)ke eC/d MaTpdiia JOJTO0B IJOTHO
3arnoJnena, o0muil 06bEM BLIUMCAEHHH COCTABUT Bcero ~ QN2 onepanu
(B 06IIMX 3a7a4ax JAMHEHHOro MporpaMMupoBaHus 910 oT ~N? 10 ~N*).
s paspexkeHHOH MaTpHlibl 10JAT0B 06BEM BbIUMCAEHHE MPONOPIIHOHAABHO
yMeHblaetes. [loaToMy Aas peanbHbIX 9KOHOMUYECKHX 3a7ad OH BPAJ JH
npessicut 10N?/2

Tlpu ysennuenuun N Ko3QpuIMeHTs MoralleHds A0AroB ko, ky — 1
10BOJIbHO ObicTpo (pHc. 8). 3akoH cTpemJeHdsi 6ausok K | — const-N ¢
o = 0,3-0,5. Pasuniia mexny ko U ky CTAaHOBUTCA HeGOMBLIOH yxKe MpH
N > 40, Tax uto onTUMAJbHBIH (PPAKIHOHHBIE B3aXMO3aUET JUIIb HEMHOTO
ycTynaeT “easbHOMY (Mepeafpecaniid A0Ar0B) B MpaKTHYeCKd WHTepec-
HbIX Ccaydasx. PasHuna MeXay HHMH 3HAUMTeJbHA TOMbKO [pH OuYeHb
Maabx N < 10 (puc. 8), uto HeuHTepecHo, uau mpu b =~ 0 (puc.7), 4to
COOTBETCTBYET MOJHOMY DAa3Baay SKOHOMHKH.

Pasymeercsi, 9TM pe3ynbTaThl OTHOCATCS K NPUMepaM PAacCMOTPEHHOro
tina. Ecau cpead npeanpusTHil 0KaXKyTCsi MOHOMOJNHCTHI, B3BHHUMBAIOIIHE
[I€HbI, TO MATPHUILY AOATOB Heab3f CTPOUTH YMCTO caydaiiHo no (12). On-
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HAKO B TaKOH CHTYallUM Jaxe 3HAUYeHHe Kk, MOXKET OKa3aThbCsl HeGOJbIINM,
Tak 4To (PPaKIMOHHBIE METOM M 3/1eCh MOJe3eH.

100 -
80 120 -
60 F I
A
" 80 -
40
20 A 0k
- [ ]
0 1 1 r® t T +—® L | L | L | f { f J
0,0 0,5 1,0 1,5 b 05 10 1,5 20 25 IgN
Puc. 7. Pacuérel pu N = 20: ¢ — o, Puc. 8. Pacuérsl npu b = 0,1: 10g —
ky (%) — o, ko (%) — A, muuuu — e, k, (%) — o, ky (%) — A; AMHUH —
ANMPOKCUMALUH ATMPOKCUMAIIHH

3. Bapuanm modeau. Ilpumep (12) uMeeT 0fUH KadeCTBEHHbIH HeA0CTa-
ToK: cornacHo (12a), umeno noarosbix cassell ~2N /% onuHaKoBo y Beex
NPEANpPUATHI, Kak KPYyHHbIX, Tak W Meakux. Ha camoMm pmese xpymHbie
NPeANpPUATHS HMEKT MHOro GoJjblie CBA3el. DTO MOKHO MOAENMPOBATH
craenyoliel MaTpuiel 1oaros:

1 npu Yi+1 > 1 —ap(n)/N,
Anm =5p(n) - < 0 mpu ap(n)/N <~ <1 —ap(n)/N, (13)
—1 mpu Y41 < ap(n)/N,

npu Tex ke Becosod (pyHkiuu (12a) u oboportHbix cpenctBax (128). dto
O3HayaeT, YTO HaUMeHbILME NPEeANPUSTHS HMEIOT B CpeHeM Mo « aebu-
TOPCKHUX M KPEAUTOPCKUX 3aJ0/KEHHOCTeH, a HauboJjbilee — M0 aNV2.
pasyMHbl 3HaueHus « ~ 1-2. JlaHHas Mope b Jydile, yeM Mpeablayllas,
ONUCHIBaeT GOMBILYIO CUCTEMY MpeanpusaTHii. PacuéToB Mo maHHOH MOmenu
He Npon3Boaudoch. OaHaKo W 9Ta, M OpedblAylias MOAedb MPEACTABASIOT
CaMOCTOSATENbHBIA HHTEPEC KAK TECTHl /15T CPABHEHHUS PA3JUUHBIX METOI0B
KJAMPUHTOBBIX PACUETOB.

4. [lpumep pecuona. B xome nOAroTOBKM B3aMMO3a4éTa AOJTOB MO
Poccuu B 1999 r. pasauuHbie anropuTMbl TECTHPOBAJHCH HA peasIbHBIX
CIIHCKAX 3a[0/2KeHHOCTeH, COCTABAEHHBIX A5 HeGOJbLUIOTO uYucaa Mpea-
npusituil bBamkupuu no cocrosuuio Ha 1997 r. dToT npumep noapobHO
paccMotpeH Huke. Torza TecTupoBaHHe He ObIJIO A0BEAEHO 10 KOHIA M3-3a
OTMeHBI pelreHusi 0 B3auMosauéte. [IpesBapuTenbHble pe3yabTaThl OKasa-
JUCh HEUETKHMU U He Obli Cepbe3HO NPOaHaJUu3UpPOBAHbL.
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Cefiuac BepHYJHCL K TOMY CIHCKY, KOTOPbIH comep:Kan Haubodbliee
YHCO HpelNpUATHH, MOAABIIMX CBeIEeHHsT O CBOMX [OJTax, 4 JAeTajbHO
U3yYHAK ero. PesysbTaThl 0Ka3aanuch HEOXKUIAHHBIMUA Y1 HHTEPECHBIMH.

Caenennd nofgand N = 120 npeanpuatuii pervora. CyMMapHbili CIHCOK
coctos U3 13584 oTmebHsIX 0693aTeNHCTB; Ha OTHO UCXOIHOE TIPeanpus-
THE NPUXOAUJIOCH B cpenHeM 113 obasatenbcts. Cpenu KpeauTopos 1 gebu-
TOpoB GblaX He TOAbKO McxoaHble 120 npennpustuii, Ho 60see 7600 HOBBIX
M3 pa3aHUHBIX DervoHos. [pyrue npennpuaTHa He MoAaBajdd CIIUCKOB
CBOMX NONFOB, TaK 4YTO AN HHX KJaccuuecKdil B3adMO3a4éT HEBO3MOXKEH
(mprMeHuM Aullb MeTOA nepeaapecariu). I[lostomy u3 obiero crnucka 6bli
BBICJICH CITUCOK BHYMPEHHUX NONTOB, KOT/A 1 KPefdTop U Aedutop Oblau
UCXOMHBIMU TIPEANPUATHAMUA. DTOT cnucok comepkan 1040 xpeaudtopckux
1 580 nebUTOPCKUX 3a70/1KEHHOCTEH.

Ho ucxoguble mpeanpusaTis ¥ UX A0ATHd 00pa3yIT 3AMKHYTYIO CHCTEMY.
B nelt uxcao xpendropckux ¥ AeGATOPCKUX 3amycel MOJKHO COBHANATDH
CaMi{ JIEHEXKHbIE BeJHUHHDBl JOJKHBI YIOBJAETBOPATD COOTHOLIEHUAM Cppy =
= dmp, @ CYMMapHOe Caabl0 BCeX TPEATIPHATHE MOJKHO 0oOpamartbcs B
nyab. Bcé 370 ne suinoausercs (cM. taba. 1, rue ucexonusie C' # D). Takoro
MaTepuadna COBEPIICHHO HEeIOCTATOUHO AJs B3auMo3auérta jpoqaros. Tak yro
cpasHeHdss MetonoB B 1999 T. ¥ He MOrJY HHYero BLISIBHTH; HALO OBLIO
CHayasa NMPUBECTH B MOPSAIOK UCXOAHBIH MaTepuad.

TlepBoHauanbHO ObiNM OMACEHUST B HEIOCTOBEPHOCTY, HO HEKOTOPAs
4acTh MepekpecTHbIX 00513aTe/NbCTB COBMAfada. ITO YKa3biBaJo, YTO Npef-
NPUSATUS Ay JOCTOBEPHblE 3aMMCH, HO He TOoJHble, a yacTHyHble. Kpome
TOrO, MEXKIY OJHOH K TOH 2Ke Mapod NpeaNpusiT{Ui B psafe caydaes OblLio
HECKOJbKO 0053aTeNbCTB.

[losTomy, BO-TIepBuIX, GblAK NPOCYMMHPOBAHLI Bee 06sg3aTebCTBA KaXK-
JOH napbl; BO-BTOPLIX, AONOJHEH CIHCOK, CYMTas OyXraatepuu Npennpus-
THH 106POCOBECTHLIMH, HO HeaKKypaTHsIMU. Ecan o gonrosoM ofsizartedn-
cTBe co001ada TONbKO OJHA CTOPOHA, OHO BKJYanoch B crnHcoK. Ecau
coobiiaan obe CTOPOHBI, HO CYMMbl He coBlajand, Opasach 6onblias U3
cyMM. [locae atoro cmucok coctasua 1o 444 cTpoxud Kak KPeIUTOPCKOH,
TaK 1 Ae6GUTOPCKOH 3aJ0/MKEHHOCTH TIPH COBNAACHUU Cpppy = Ay IlpH 3TOM
y 9 NpeAnpuATUH He 0Ka3a/JoCh HMKAKUX BHYTPEHHUX 0053aTedbCTs, Tak
YTO 3TOT CIUCOK (paKTHUecky BKaAwyaa 111 npeanpustali — B cpegHeM Mo
4 cBA3M y KaKIOro NpennpuaTHs.

5. Pacuém. Pesynsratet pacuéra npefcrasiaesl 8 1a6.. 2. V3 Heé Bua-
HO, YTO B JA2HHOM DeaJjibHOM NpHMepe MeToA (PPaKIMOHHPOBAHHSA O3B0
noracuts 80% moaros cuctembi. Emé npumepro 42 % octasiieficd yacTu
noaroB (t.e. 8% OT Haya/jbHOHM BeJHUMHbBI) FACHTCS METOAOM fepeajpe-
caluu, 2TO MOBOAMT MOJHbIH Ko3(gUuiMeHT B3anMosauéta 10 88 %, B TO
BpeMS KaK MeTO/bl HAXOXKAEHHS 1lefiouek BO BpeMsi TecTHposaHus B 1999 r.
nasajy Jauiib oT 2% m0 11%.

Bosiee timaressHbIl aHANU3 MoKasas ené oaHy TpyaHocTh. Cpeny Imo-
ralleHHbIX A0JTOB OCHOBHYIO 4acTh COCTABHJIM BCTPEYHbie 0T 62 nap
ApegnpHaTHil APy APYTY (3aMETHM, 4TO 9TH BCTPEUHblE [OJTH He CBS3aHbl
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Ta6auua 2. Bsaumosauér (hpakitHOHHPOBAHHEM U Mepeanpecalveds aas 120
npennpuaTril bawkupnu no 1997 r.; cyMmbsl IaHb! B HeLeHOMHHHPOBAHHbLIX PYGISX

CymMapHasi BHYTPeHHSf 3aloJ/uKeH- | kpenurtopckas C 28044,1 maH pyb.
HOCTb MO HAa4a/jbHOW HEIOJHOH HH-
hopmanumn
neéutopckas D 26713,8 mJaH pyo6.
Mo nonosineHHOH HH(oOpmaluy ¢ = D 52477,0 maH pyo
}3 HUX BCTPEUHBIX LOJATOB Map NpenlpyUsATHH, B CYMMe 20982,3 mJjH pyb.
OcTaTox DOATOB TOC/e B3aumo3auéta | @dpaxiimonupobanuen | 10512,5 maH py6.
Tlepeanpecaiueit 6115,0 maH pv6.
KoathoduurieHT B3auMo3adéra PpaKIHOHUPOBAHUEM 80,0 %
[Tepeanpecaimei 88,3%

C HAlHUM JIOTIONHEHWEM CIMCKA: OHU YK COMepKaluCh B UCXOAHOM CIHCKe
u3s 13584 ctpok). DTH AOATH UX OyxXraaTepHd MOrJd Obl OOGHAPYXHTb
4 B3aMMHO TOTACHTH CaMU, He obpaiasch K perdoHajbHoMy 1ieHTpy. [ocae
TAKOTO TIOTAILEHHMS CHHCOK HETPUBMAJNBHBIX AOATOB coKkpatuica a0 382
KPEHTOPCKUX H CTOJMLKO Ke geOHTOPCKUX 3alucel, B cpeaHeM o 3,5 3a-
MUCH HAa OJHO NpeipusaTHe, 3HAYUTE/bHAS 9acTh ITHX 3aMKCel coaepxala
HeGoJblline JeHeXHble CyMMbl, B pesysbraTe BO3MOXKHbie HeTPHUBHAJbHbIE
[enoUKH 6uICTPO OOPLIBANUCL U FACHAM JAHIb HeGOJAbIIYIO YaCTh OCTABIIe-
rocs AoJra.

[Iprunna 3Toro MoHATHA. ¥ MeJKUX MpeANpUSTHH MHOTO CB3eH 3aMbl-
KaeTcsl BHYTPH peruoHa, W AJIs HUX PerdoHaJjbHbIM B3auUMO3a4éT aQperTu-
BEH B MPOIEHTHOM OTHOIIEHHU; HO AEHEXKHbIE CYMMbI MPU 3TOM HEBEJUKH.
Y KpymHbIX TPeAnpUATHH M CyMMbl KPYIMHbIe, HO OCHOBHAsl 4aCTb CBA3el
JIEXKUT BHE PEruoHa; pPernoHaJjbHBIM HEHTp UX He MoxKeT 0OpabaTbiBaTh.
Tlostomy uem Goabie oxsaueHHbIH perdoH, TeM s dexkTHBHElH B3anMo3a-
4yé1. Haubosaee apdpextrper oH B Maciutade BCell CTpaHbL.

2.2. IlporpamMma H pacyéThl.

2.2.1. IIpobnrema. TpajullHOHHLIM METOAOM B3aMMO3a4yéTa [OJATOB
B CUCTeMe OOJIBLIOrO YHCAA PUIUYECKUX JUIL (falee - npednpusmuil) s-
JisleTCsi OThICKAHWe 3aMKHYTHIX [{eMoYeK JO0/iTOB U CMHUCAHHWE HAWMEHbILero
U3 AOJATOB CO BCeX TPeANpPUATHH IeNoYKH. DTO IOPHAUMYECKH Oe3yKopH3-
HeHHBIH crnocod, HO OH TPYA0EMOK, 2 3(P(PeKTUBHOCTb ero Mana: yAaéTcs
NOracuTh AHillb MANYI0 4acTh AOJATOB.

Haubonbwyo 3(h(HeKTHBHOCTh, COOTBETCTBYIONIYIO TEOPETHUECKOMY
npeaeay, [aért TMpeAJOKEeHHBI HaMH paHee MeTOA Mepeajpecaluu
ponros. OH BO MHOrOM MMHTHpyeT oOpaliieHde MepPeBOAHBIX BeKcesaed.
Ho on He BmosHe 3TOMYy 3KBHUBAJEHTEH, U MOSTOMY He YKJAaabiBaeTcs
B CYHIECTBYIOIEE 3aKOHOAATENLCTBO: XOTA MOpPeANpHdATHe He Blpase
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BO3DPa3uTh NMPOTHB Nepernpojiaky CBOel KPeAHTOPCKOH 3a/0/KEHHOCTH, HO
TOJIBKO OHO BIIPaBe PACHOPAXKATBCH CBOEH NeOUTOPCKON 3a/10/12KeHHOCTLIO.

TTosTomy oveHb mose3HsIM Obla Ol METO/ TPOMEKYTOUHOTO THUIIA: FOPH-
JIMYECKU MPABOMEPHBIH, HO A0CTATOYHO 3(PdeKTUBHBIH U ObICTPBIKE. 31eCh
paspaboTaH TaKoW MeTOM, HAa3BaHHbLIH MeTOIOM (PPaKIIHOHHPOBAHUS AOJTOB.
On 1o3BoJiseT MOracuth 3HAYMTENLHYH YacThb B3aUMHBIX JOJACOB, 4 10
OBICTPOACHCTBUIO IPUTOMIEH a2Ke /151 CUCTeMbl M3 MHJJHOHA NMPeANPHATHH,
TO eCTb B Maciitabe BCcel CTpaHbi.

2.2.2. Ob6osnauenun. llycts aas cucrembl N OpeanpusaTail cobpana
uHopMalks 0 B3aHMHBIX JAOJATAaX M, BO3MOXKHO, O JIPYI¥X acrekTax HX
(puHaHCOBOrO MoJsoXKeHusa. Beeném caenywonine o603HaAUEHHST HCXOIHOH UH-
thopmaruu:

n, m — ungekcs npegnpuataii, 1 < (n,m) < N,

Cram, — KDENHTOPCKAs 3aJ0/MKEHHOCTb 7i-TO TIPEANPUATHS M-MYy Mpef-

NpUATHIO,

dym — aHaNoTHYHAA MeOHTOPCKAs 3a/0J2KEHHOCTb (04eBHJHO, dpyy, =

= Cnm);

b, — ocTaToK OGOPOTHLIX CPEACTE HA CUéTe 7-rO NPeNPUATHS;

B, — Te cpenctsa, KoTopbie NMPeANpHATHE MOXKeT ObICTPO MOOMJIH30-

BaTh Ipy yrpose H6aHKPOTCTBA (COAA BXOAAT €ro 0BOPOTHBIE Cpea-
CTBa, CpOYHAsA TMpOAaka HEOCHOBHBIX (POHAOB M T.M.; HO B HUX
HeJb35 BKJAOUYATh NPOJaxKy ero 1ebHToPCKOl 3aM0/KeHHOCTH TIpef-
NPHUATUSAM JAHHOI CUCTEMBI).

2.2.3. Banancol. Bseném ocHoBHbie $ajlaHCHbIE BEJUUYUHBI [J8 KaX-
JOTO TPEeANPUATUS U BCell CHCTeMb:

Cp = Y Cym — TOJHAH KPeAUTOPCKAS 3aJ0/PKeHHOCTh MPeNNpUATUS;

i3
dp = dpm — nonHas aeGUTOpCKas 3a10/1KEHHOCTh NPeANpUATUS

m
S$p = by +dy — ¢, — canpgo npeanpuaTHs (¢ y4€ToM ocTaTka 060poT-
HBIX CPelCTB);
C =) ¢, — KpeauTopcKas 3a10/KeHHOCTb BCell CUuCTeMbl;

n
D =>"d, — nebutopckas 3ai0/KEHHOCTb BCeH cucTeMbi (OUYeBMI-

1
o, D = C');
S =Y "s5,=> by — canpjo Bceil cucTeMbr;

3
Sy = Z Sp — CYMMApHOE CaabL0 NPENNPUATHH «UHCTBIX» AOJKHH-
5p,<0
K08 (S, < 0);
ko =1+ 5,/C — xoahpuiMenT uieanbHOro B3auMo3auéra ¢ mepeaj-
pecanuedt noaros (0 < k, < 1); 370 HaubosblIee 3HAUEHUE, KOTOPOE
MOXKHO TOJAYHUTbL NP B3auMo3auére 6Ge3 NpuBJeYeHHT JOMOJHHU-
TeJbHLIX CPEACTB (3alMOB MMM TIPOAAK).
Ecnu xota Obl y 0AHOTO MPEANpPUSTHS calbao s, < 0, OHO He cMOXKeT
NOJHOCTBLIO PACIIATHTLCS CO CBOMMH KPeIUTOPaMH, AaxKe ec/aMd BCe ero

5 Toa pea. B.d. Tmnxnna
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NeOUTOPBl BEDHYT €My AOJTH. DTO MOXKET MOPOAUTH KacKaja Heymiat. [laxke
YacTh NPEANPHATHH ¢ TOJOKUTEMLHBIM CAJTbI0, He MOJYYUB JOJTH CO CBO-
UX 1eOUTOPOB, OKAXKETCH He B COCTOSHHH PACHAATUTHCH C KPEAUTOPAMH.

2.2.4. @Ppaxyuonuposanue doneog. B HaileM mpefsiaylieM pacuére
UCKAJNUCh BEPOATHOCTH py, TOTO, UTO 7i-ble MPeJNPUATHS OMJATAT CBOU
noaru. Ilocrasum Bompoc unave. byneMm cuutath, UTO p, — Ta O0Js CBOErO
JI0JITa, KOTOPYIO 7-0€ MpeAnpusiTie B coCTOsiHHM BoimnatuTh (0 < p, < 1);
JIOTIOJIHUTEJIBHO TIPEATIONOKUM, YTO KaXKJAOMY CBOEMY KPEAMTOPY OHO Bhi-
nJauMBaeT OHY M Ty ke A0, He Jenas npeanodrenuid. Toraa mnocire
ITOrO B3aMMO3aUéTa MOJAYUHM TAKOE KOHEYHOEe COCTOSHUE CHCTEMBbI:

Crm = (1 = pp)eCpm — KPEMUTOPCKAS 3a[0JXKEHHOCTb N-TO MPEeApHsi-

THS 111-MY;

pm = (1 = pp )y — aHaNOTHUHAS 1e6UTOPCKAS 38[0/2KEHHOCTD;

¢, = (1 — pp)on, — nogaHas KpemuTopcKas 3af0JKEHHOCTb MpPeanpH-

_ aTug,

dp = > (1 = py)dpm — nonHas neGMTOpCKas 3a/l0/KEHHOCTD Mpeji-
npusiTys;

by = 8y, — dp + ¢, — 0CTATOK OBOPOTHBIX CPEACTB OpeanpusTus (mo-
CKOJIbKY CAJBA0 KaXKAOTO MPeANPUSATHS COXPAHAETCs MPHU B3aMMO-

_ 3auére); _ B
C =) ¢p, D=>"d, — oxoHuareabHas KpeAMTOpCKas U JeOUTOpCKas
3 n

3aJJ0/M2KEHHOCTH B cucTeMe; Tenepb C' # D), HOCKOALKY MPH B3aHMO-
3a4éT1e MOLIM PacxofoBaTbesd 060POTHLIE CPeAcTsa by
ky =1 —-C/C — xostduient dpaxivonHoro ssammosauéra (0 <
Bsanmosauér donycmum, ecau mocse ero BLIMONHEHHS 0CTaTKH 060poT-
HBIX CPENCTB BCeX MNPeANpPHATHH HeoTpHuUAaTedbHbl: b, > 0. B3aumosauér
onmumaner, ecau ero KoahduiMenT Makcumalder ky = max . IlpeoGpasys
9T YCJIOBHS € TNOMOIbIO 0aNaHCHBLIX COOTHOLICHHH, NMPHBEAEHHLIX BbiIlie,
cBefiéM npobJeMy ONTHMaJbHOTO (PPAKIIMOHHOIO B3aMMO03a4éTa K 3ajade
JIMHEHHOT0 MPOrpaMMHpPOBAHUS:

N
> ppcp =max, 0<p, <1

n=I

IV
by = pnon + Z Pt 20, 1T <n <N,
m=1
OHa B TOYHOCTH coBNajaeT ¢ 3ajaqdell onpeneseHHs HANEKHOCTH JIOJTOB,
copmysapoBaHHol U pewénuoid B 1. 1.1. PaspaGoTaHHblil TaM aaroputm
SIBJISIETCS O4eHb OBICTPBIM, U AT MCKOMBIE JOJH pj 33 HHCAO apudpmeTH-
YECKUX JeHCTBUH ~N.
2.2.5. Ipoepamma u eévrdaua. Ilporpavma DEFRA (debts fraction-
ing) Gblna AOMONHEHA PAacuyéTOM MTOrOBOE MATPUILBl IOJArOB M OajaHCoB.
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Bbinaua MOJepHU3HPOBAHHON NPOTPAMMBI COIEPIKUT BCE PaHee BhIAaBABIIH-

€Csl BEJIMUMHBL, a TaKXKe MTOrOBbie (aJaHChl U UTOTOBYK MATpPHUY JAOJTOB.

B zaBucuMocTH OT nenell paciéra npelyCMOTPEHO TPY BapHAHTA BbIAAUH.
1°. Koporxas. BeiaoTes ToRbKO /Be CTPOKH:

e HauanbHble faHHbie pacuéta — YMCAO MpeanpusTHil N, YC/JIOBHAs
J10751 0GOPOTHBIX CPEACTB b, TOUHOCTh UTepaluii £ < 1, orpaHUueHke Yucaa
uTepanki (), HavaJbHLIE HOMep J A8 BLIGOpA MCEBAOCAYUYAHHLIX UYHCEN
npu (QOPMHPOBAHKY MATPHILI 0JF0B B METOAMIECKKEX PACIETax.

o [losnHble GanaHCLl BCeH CUCTEMBI — UKCJAO HTepaudi g, Ko3¢pduuneH-
TH HAEAAbHOTO K, 1 dPAKUHOHHOO Ay B3aHMO3a4€TOB, Ca/lb0 CHCTEMBL S,
CyMMapHOe CalbJ0 «JUCTbIX» AOJKHHUKOE .S,, HadanbHasg C u KoHedHas C'y
CyMMbI JOJIFOB B CHCTeMe, HadanibHaa [ 1 xoHedHasa Dy CyMMbl KPeIHTOB,
CpefiHas foJs YRAaThl A0AroB F.

JaHHLIX O COCTOSHEK OTAE/NbLHLIX NOPEANPHSATAH B 3TOH Bblgade HET.
Korpa penatoT meropmueckue pacuérol ¢ N > 50 + 100, menecooGpasto
OCTABJATL TOMLKO KOPOTKYIO BLIIAUY.

2° Cpepnndad. OHa BKAOUACT KOPOTKYIO BLIAAYY M TAOMHUY CO CBOA-
HLIME JAHHLIMK 00 HCXOLHOM K KOHEHHOM COCTOSTHHH OTAEJbHBLIX NPEANpH-
arui. Takywo Bblaagy uenecoobpasno penath B pacaérax ¢ N =~ 15+ 50.

3% I nunuad. OHa BKAOYAET CPEAHIOW BLIAAYY H ellé fBe Tab/aHLUbI.
J70 Matpulbl HadasibHBLIX Chyy B KOHEUHBIX Cfpypn 10T0B. B HEX 0TpH-
naTesqbHble YUCAd — KPEAUTOPCKHE 3aJ0MKEHHOCTH, MOJOKHTENbHBlE —
ge6uTopekre {3TH MATPHILI XOPOLUQ JOXKATCSH HA JAUCT OyMark TOJbKO
npu N < 14).

Boigaun 4éTKO MAJICTPUPYIOT HOPUAMUECKH OeCCTOpHBIH XapakTep
(hpPaKIMOHHOTO B3AMMO3aUETA: €CJH HEKOTOPOH AOJTOBOH CBA3H He OBLIO
(Crum = 0), TOo oHa He MOABAAETCA (Cryy, = 0); MOOOH DOMT Cppypy COXPAHSIET
CBOH 3HAK M yOblBaeT Mo MOAy/w (nmpudéM MoxeT cTaTh Hynaém). Cie-
JOBATeJLHO, Depeafpecallld LOJNTr0B HeT. 3aMeTHM, 9TO Y NpeanpuaTHi
¢ pPn = | BCE BEJHUHHBL Cpypy = 0, TO €CTb HET KOHEYHBLIX KPEeIUTOPCKHX
3aL0/DKEHHOCTEH.

BoicTponedicTrue. PacuéThl BBHIMOMHSAAKCH HA  MajOMOIIHOM
PC-486. Ilockonbky nporpamma Oblia METOAHYECKOH, €€ pferanu He
«BbIIH3bIBAIHCL»: [POBOLUIOCL CYMMHPOBAHKE [0 BCEM AO0JTAM, BKJIOYas
HyJeBble, cuuTanoch 10 10N ncepnoc yuaiiHbX Ynces Aas hOoPMUPOBAHHS
MaTpHubl A0AToB W T.1. JlaxKke Taxas NporpaMMa MO3BOJSJAa PA3MECTHTD
B ONepaTHBHOH naMsTH 3azady ¢ N = 640 npeanpuaTuil ¥ peiinThb eé 3a
15 MuH.

Ecnu xe 3xkoHOMHel Hanucars nporpammy, 1o Ha PC-486 moxuo 6y-
JeT npoBoaMTb pacuéth anafg N ~= 3000 npeanpuatuil, nmpuuém 3a BpeMd
~7 muH. [lpu ysesudenuu N Tpyao€MKoOCTb pacuéra U Tpebyemas NaMsTh
6ynyT pactu ~N3/2

2.2.6. Memodukxa pacuémos. Marpuua I0JATOB H CTOAOEL 000POT-
HBIX CPEACTB NPeAnPUATHH (POPMHPOBAJIHCH N0 ONHCAHHOH paHee METOAHUKE
C TIOMOIUIbIO TCEBAOCAYUaMHBIX YMces. DBBIIO CAeJaHO TOMBKO OfHO, HO

o
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KOpOTKaH BblAa4da

N=14{B=0,2|eps= 10-3 Q=16[J=100|nvud=3 Hrorosag sbigava
Ig Ka Ki S Sa C Ci D Df Pq
6 0,7305 | 0,5519 |7,9792]|8,45562 | 31,3731 | 14,0593]31,3731|14,0593|0,7574

Cpennss Bbgada

n Rn bn sn bnf cn cnl Dn dnf{ Pagn
I | 1,0000 | 0,0971 | —1,4045 0,0000 | 1,7525 | 1,4045 | 0,2509 | 0,0000 | 0,1986
1,0377 | 0,5421 0,7373 0,3347 | 1,3791 | 0,0000 | 1,5743 | 0,4026 | 1,0000

[S\)

3 | 1,0801 | 0,5380 | —0,7491 | —0,0001 | 3,2405 | 1,7806 | 1,9534 | 1,0315 | 0,4505
4 11,1282 | 0,4657 1,7916 0,1589 | 2,2923 | 0,0000 | 3,6181 | 1,6327 | 1,0000
5 | 1,1832 | 0,4487 | —0,2843 0,0000 | 2,7796 | 1,6276 | 2,0466 | 1,3433 | 0,4144
6 | 1,2472 | 0,7489 3,4871 2,3292 | 0,1417 | 0,0000 | 2,8799 [ 1,1578 | 1,0000
7 11,3229 | 0,1625 2,1450 0,6604 | 1,8318 | 0,0000 | 3,8142 | 1,4846 | 1,0000
8 | 1,4142 | 0,3912 | —0,4089 0,0000 | 2,4294 | 1,0183 | 1,6293 | 0,6094 | 0.5808
9 | 1,5275 | 0,9277 2,2144 1,5494 | 0,0713 | 0,0000 | 1,3580 | 0,6651 | 1,0000
10| 1,6733 | 1,2339 | —2,7710 0,0000 | 45137 | 2,8956 | 0,5088 | 0,1246 | 0,3585

—

1,8708 | 0,9060 0,6372 0,0000 | 2,3309 | 0,2493 | 2,0621 | 0,8865 | 0,8931
2,1602 | 0,7181 | —1,2806 0,0000 | 4,4012 | 2,0984 | 2,4024 | 0,8178 | 0.5232
13 | 2,6458 | 0,6801 5,4219 2,9468 | 0,0540 | 0,0000 | 4,7958 | 2,4751 | 1,0000
14 | 3,7417 | 0,1191 | —1,5568 0,0000 | 4,1552 | 2,9851 | 2,4793 | 1,4283 | 0.2816

t

O

CYHWLECTBEHHOE MU3MCHEHUE: 3HAK A0Jra CTal ONpeneadTbCsa 10 qJOpMyJIe

+1 mpu y>1— N2
Sign ¢ = {0 N~V <y<l—N12
S1EN Cymy, = npu !/ < v < ! ,
—1 npu v < N~V

D10 osuauaer, 4t0 ~N /% nonu m0aroB GYAYT HEHYJEBLIMH, a OCTa/b-
Hble — HyJeBbIMUA. TeM caMmbIM, Kazxaoe MPeANPHATIE CBA3AHO HE CO BCEMU
NPeANPHATHAMU, a AULDb ¢ UX 4acTblo. IlockoabKy Bcero npennpustuit N,
TO cpefHee uMc0 CBA3el Kaxjgoro npeanpuatus ~2N'/? uro mpasgoro-
[00HO.

ATo BaxkHO M0 caeaylouled npuauHe. Hanuuve HyneBbIX 10/T0B pasphbl-
BaeT AOMTOBHE LUEMOYKH, TO €CThb 3aTPYAHSET B3AHUMO3AUET. DTO MPUOMIH-
’KaeT MOAEJNbHYIO CHCTEMY JOJTOB K peanbHOCTH.

B peanbHoCTH ecTb emié oguH (PAaKTOP: HANHUHE eCTECTBEHHBIX MOHOIO-
JIUH, HATIpUMep, YHEPreTHKOB. ¥Y Hero aBa acnexta. [lepsrlil — B3BHHUMBA-
HYe 1leH, U3-3a Yero AOATM He CaydalHbl, a «[epexolleHbl» B CTOPOHY 3THX
MOHOTOJMHUCTOB. BTopoll — mnpeanpusitis MOryT OBITb HEe CBS3aHBI MEXAY
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co60oM, HO BCE OHH CBR3aHB! ¢ TAKUMH MOHOTOJUCTAMH. DTOT (PAKTOP MOKa
He MOAENUPYETCH, CUUTAS IKOHOMHKY «HOPMATBHOM».

Jns yAydILeHHs CTATHCTURY KaXKJbIH METOAHUECKHE pACYET NOBTOPAJ-
csi 10 pas ¢ pasHLIMY GCEBIOCAYYANHHLIMYM YHCAAMU (paHee Mbl OrpaHUYH-
Baauch D pacuéramu). [Jasee ucrnosb30Basoch yCpeRHEHHE ITUX PACUETOB
¢ BLIYMCJIEHHEM CTAHAAPTHOrO YKJOHEHHA.

7. Pesynomamet. Buiny nposefeHbl j1Be cepuy pacuéroB. [lepsas ce-
pusd — npu N = 20 ¢ pa3nudyHbiMy 3HadeHusimd b; Bropas — npu b = 0.1
C pa3JUdHBIMM 3HadeHuaMud N. Besuuuna b pas BTOpod cepud BhiOpaHa
MeHbilie, YeM paHee: CPeid JIOATOB Tenepb MHOrO HYJIEBLIX, UTO CHHXKAeT
TpeGoBaHuA K OOOPOTHEIM CPE/ICTBAM.

Pesysbratel pacuéros moxasaHbl Ha puc. 9-18. Tam xe npuseseHbl
nONOOpAHHbLIE AJS HHX anNPOKCHMauWu. TOYHOCTL 3THX aNNPOKCHMAIHH
Jydiie, 9eM B NPEILIAYIEM OTYETE, 9T0 CBHACTEALCTBYET 0 60Jee YAAYHOM
BoIOOpe 3aBHcHMocTel. [IpuBenéM 3TH anmpoxcUMAUWH W TPAHMULL HX
XOpOLed TOYHOCTH:

q(b) = (0.9 +b) /(0,018 + b), 0<h< 1,6
Ra(D)% ~ 100 — 27.8(1 +0,986b)%, 0<bh< 1.6 v — 90
(kg — hyp)% ~ 3127100, 005<h<16 (° '
(ke — D)% = —14, 0,1 <bh< 16
q(N)~ 1463 —2251g N. 10 < N < 640
ko (N)% 2100 — 64.9N~1/7 5 < N < 640 b ol

(ko — k)% ~623N~04 10 < N <640
(ka — p)% ~ 1.5, 10 < N < 640

OB6cynuM nosiydeHHble Pe3ynbTaThl.

M3 puc. 9 BUAHO, 9TO UYMCAO ¢ BEAMKO NPU OTCYTCTBUH OGOPOTHHIX
cpeets (b= 0) u ¢ —1 npu ysenuuenun b, Annpoxenmanus g(b) oxasa-
Jach XOpoule# B LIMPOKOM AxanasoHe b.

W3 puc. 10 Bupno, uto K03(MdHIMEHT HAeanbHOrO B3aumosauéta £k,
ooietpo crpemutces K 100% npu BospactaHuu b, NpUUEM OH BENUK HaAXe
npu b = 0! Pasymeercss, 3TO BepHO JHILb [/18 HOPMAaJdbHOH 3KOHOMUKH,
6e3 MOHOMOMBHBIX LeH. OTMETUM OueHb LUMPOKHH AHANA30H aNnpoKCHMa-
unu k,(b).

Kosdduurent ppakudonHoro ssanmosadéra ky scerga Menbiue k,, HO
CTPEMHTCH K HeMy npu b — oo (puc. 11); cTpemJ/eHUe 3KCTIOHEHUHANBHOE,
TO ecTh GbicTpoe. Jluuib npu b = 0 otauune ky ot k, 3HauMTenbHOe. YiKe
IpU YMEPEHHbIX 0OOPOTHLIX CPenCTBAaX (PPAKLMOHHLIA B3aWMO3a4ET JHUIb
HEMHOTHM YCTYIAeT HAeabHOMY.

Haxonen, cpeguas Ham€xHOCTL AOCOB p NMOYTH HE OTIHYAETCH OT K,
y2Ke NpU yMepeHHBIX 00OpPOTHBIX cpeactsax (puc. 12). Pasaudne BuaHO
JULb MpY odeHb Manbix b < 0,05, npuuém p < k.
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kﬂ
100 -
90 -
80 -
70
60 | 1 | 1 1 I I
0,0 0,5 1,0 1556
Puc. 9. Uucao urepaunit npu N = 20; Puc. 10. MpeanbHelfl B3auM03a46T INpH
® — pacuéThl C yKasaHueM pasdpoca, N = 20; o — pacuérHrle k,, kKpusas —
KprBas — annpoKcuMalns annpoKCHMaluKs
ka—kr k,~p
60 1= 40
40 -
20 -
20 - i
_ 1 S .
0 i 1 Lk | 1 | & 1 L 1 L L L i
0,0 0,5 1,0 1,55 0,0 0,5 1,0 1,506
Puc. 11. DpakuHOHHBIH B3aHMO3a4yeT Puc. 12, Cpepnas Haf€XHOCTb LO/TOB
npu N = 20; A — pacuéTHble 3Ha- npu N = 20; A — pacuérHble 3HaUeHHS
ueHus kg — kjf, KpuBag — annpokcH- ko — p, KprBasg — annpoKCHMaluHs

Malus

Jns yoo6eTBa CONOCTABAEHNSA PASHBIX BEJHYMH BCE OHH MOKA3aHbl HA
ONIHOM pHC. 13 B 3aBUCHMOCTH OT b. AHAJOrHUHbLIE KPUBbLIE AJSE 3ABUCHMO-
cred ot N uzobpaxenbl Ha puc. 14.

Ha puc. 15 moxasana saBucumocth ¢(N). Ilpu Bospactanuu N uucio
uTepaunil He BLIXOAMT HA KOHCTAHTY, a JaKe cJjerka yobiBaeT. BeposTHo,
970 OOYCJIOBAEHO TEM, YTO BCE BO3MOXKHbLIE [OJTH ObIIH HEHYAEBLIMH.
Celiuac ecTb MHOTO HYJEBLIX J0JrOB, MPUYEM UX A0JS TeM GoJblie, 4eM
gonbuie N. D10 00CTOATENLCTBO OOLIIAET IKOHOMUIHOCTL UTEPALIHOHHOTO
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100 P

80

0,0 0,5 1,0

1L,5b

Puc. 13. Csonnotél rpadgux npu N = 20;
KPHBbIE — aNNPOKCHMALUHH, PAacUETEl @ —
g, 0 — ko, & — kg, A—p

4~E”

L I i | L } i | ! |
0,5 1,0 1,5 2,0 2,5 1gN

Puc. 15. Hueno urepauutt npu b = 0,1;
0003Ha4eHHs CM. puc. 9

120

40

i | 1 ] i | i ] | |
05 1,0 1,5 lgN

Puc. 14. Cronnmii rpaduk npu b = 0,1;
oGo3HaueHHs cM. puc. 13 (HO BMecTO
yucsaa urepauli noxkasado 10g)

100 —

80

60

40 1 1 1 [ ! | i 1 ) |
0,5 1,0 1,5 2,0 2,5 lgN

Puc. 16. WMpeanpHbifl B3anM03auéT NpH
b =0,1; o6o3Hauenus cn. puc. 10

npotecca. 3aMeTUM, 4TO BLIXOA HA alNPOKCHMALIMIO MPOMCXOIUT YaKe MpH
N 2 10, 1o ecTb 714 MajblX CUCTEM NPeANPUsTHH.

3asucuMoctb k,(N) X0polwio onuchiBaeTCs anmnpokcHMaiuned B OdeHb
wupokom auanasone N = 5 (puc. 16), TO eCTb A% 09€Hb MANBIX CHCTEM.
WntepecHo, uto ckopocts Bbixoma na 100%-# npemen COOTBETCTBYET He

/¢

sakoHy Goapliux uuces ~N7~!/2 a saxony N~!/% BeposTuas npuuu-
Ha — HaJau4ue HYJEeBLIX [LOJTOB, KOTMA UYUCJAO HEHYNEBBIX AOATOB CaMO

Mano ~N—1/2
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k,-p
ky—k, 10
30 - B
=
L 0 - _
20 - B
- -10 A
w1 r T
s -20
0L -
“; | 1 | 1 | 1 | 1 ] 30 1 | 1 | 1 | 1 | 1 |
0,5 1,0 1,5 2,0 2,5 1gN 0,5 1,0 1,5 2,0 2,5 l1gN

Puc. 17. ®paxunoHspil B3aumosauér Puc. 18. CpeaHdas Haf&XHOCTb [A0JTOB
npu b = 0,1; o6osnauenus cm. puc. 11 npu b = 0,1; o6o3uauesus cM. puc. 12

Haxoner, otauuue p ot kg MOYTH HECYUIECTBEHHO NpH Bcex N, Kpome
cambix Masedbrux N < 7 (puc. 18).

8. BotsoOot. [lpennokeHHbIH 31ech (PPAKIMOHHBIH B3aHMO3a4ET fBJS-
eTcd O4eHb NEPCHEeKTHBHLIM: 1) OH He TpebyeT mepeajpecalyd IOJTOB;
2) [JIsl «<HOPMaJILHOH» 9KOHOMHKH ero 3(pexTHBHOCTL MaJlo YCTYNAeT Hie-
anbHOMY B3aMM03a4éTy, ecan ducao npeanpustui N > 10, a ux o6opoTHble
CpencTBa He CJIMIIKOM Masbl; 3) aArOpUTM HAXOXKIEHH DelIeHUs O4YeHb
5KOHOMMYEH H M03BOJseT pemiaTh sagauu ¢ N ~ 10%

2.3. IKcnepuMeHTAJIbHAA TMPOBEpPKa MeToaa (PPaKLHOHHPOBAHUSA
gonaros ausa peruona (bamkupus).

2.3.1. Memodot s3aumo3auéma. Bo3MOXKHOCTH MeTOna TOWCKA 3a-
MKHYTBIX 1ernodeK J0aroB HeBenuku. OOBYHO OH T03BOJISET MOracUTh
JUIbL HeGOMBIIYIO YacTh B3aUMHbLIX LOJTOB CUCTEMbI Npeanpuatuil. Baoba-
BOK JiJIf OOJMLIIOrO YHUCJ/IA TPEANPHSATHE TOUCK LUENOYeK CTAHOBUTCS OUYEHb
Tpynoémkum. [losatoMy cHauasa npeasokeH MeTOI Nepeaspecaiuyl LoJros
[1-4], umuruposaBluuil obpaiieHue sexceneil. [losnHee, ycoseplueHcTBYys
TOT MEeTOA, HalieH MeToA (PpaxkiUOHHOrO B3aWMmo3auéra [H, 7], KBUBa-
JIEHTHBIH HAXOMJIEHUIO BCEX BO3MOXKHBIX HENOUeK AOJCOB, HO HMEIOIIHH
Mayo TPYL0EMKOCTD.

[Tposepxa MeToma ¢(paKIIMOHHPOBAHUA NPOBOAUIACH HA MOAEJBHBIX
NpUMepax, UMUTUPYIOLIMX 3aMKHYTYIO CUCTEMY MPeANpUSATHH, CPean Ko-
TOPLIX HET MOHOIOJHMCTOB ¥ KOTODble UMEIOT AO0BOJLHO [YCTYIO CeTb B3a-
UMHBIX CBsizeH. MeTon Jerko mnosBoJs/] racuth GOJBLIYIO YacTh JOJTOB
M MOYTH He yeTynas no 3QQpeKTHBHOCTH METOAY Nepeafipecalui.

Odenb xejaTeJbHO OLIIO TPOBEPUTh METOH HE TOJBKO HA MOAEJb-
HbIX NPUMepax, HO W Ha peasbHLIX. PeanbHas axoHoMudeckas HH)opma-
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uusg oGbiIHO TpyaHomocTynHa. ONHAKO YAAJ0Ch HAUTH ONMUCAHHBIE HUXKe
JaHHbIE,

2.3.2. Cpasnenus e 1999 e.

[lo-BHAMMOMY, 3/leCh YUTEHbl IOATY DPEANPUATHH HAJOrOBOMY BEIOM-
CTBY M Pa3JUYHLIM (POHAAM, HO «3a0LITLI» JOJTH FOCOI0KeTa NPeANPHATH-
AM 33 OGOPOHHLIE 33aKa3bl U T. .

B Bamwxupuu 6ui10 B3gTo 120 mpeanpuatuiét npu 13573 posrosbix
00513aTe/1bCTBAX MO COCTOSHUIO Ha 1997 r. fnis TecTupoBaHus MeTona dpax-
HMOHHPOBAHHUS.

Onnaxo npy Hadaze 370l paboTLl, OOHAPYAKUANUCL HEOJHOTA HCXOMHOH
UHOOPMALUH M HAMUYHe TeXHHYeCKHX onboK B Hell. [lo-suanmomy, 10 xe
OTHOCHTCSE KO BCeM npumMepam, Ho B 1999 r. ananu3 ucxonHol rHbopMaiuu
Ha TIOJMHOTY ¥ HENPOTHBOPEUMBOCTL He Nposonuicd. Hiuxe onucaHo, Kak
OblIa ClesiaHa BLiBEPKA.

2.3.3. Bougepka ungopmayuu. Crouckd CBOWX [OJIOBLIX 00d3a-
teabets nogand 120 npepnpusTtuit. CBOAHLIA CnHCOK 3anuMan 13573
CTPOKM, 3aTOJHEHHLIX  CJCAYIOUIMM  00pa3oM  COOTBETCTBEHHO  JiJif
KPEAUTOPCKOH UnU NeGUTOPCKOH 3310/ KEeHHOCTEN:

e HH npennpusaTtus e MHH xpenutopa e cymma pojra e Hysb e

o MUHH npennpuarus e nynb ¢ MHH ne6utopa e cymma posra e

Bce MHH 6biiu fecaTH3HAYHLIMH HEJABLIMY 49HCAAMU, BCE HCHENKHbIE
CYMMBl IPUBOJAUAMCH B HEEHOMMHUPOBAHHBIX PYOMASX KaxK Hellesble YHCaa
¢ IByM# 3HaKaMH TOC/e TOUKH (KOmeHKH).

CHagana MLl [POBEJH NPOBEPKY (HOPMANbHOH [PAaBUJLHOCTH 3aIoJ-
HEHUS KaKAOH CTPOKH. Dblio 0BHApYy:KeHO 2 CTPOKH, e OTCYTCTBOBAJ
HyJlb B HYKHOH [O3MUHM. DTH HYAH OblAM BOCCTAHOBJEHBI. 3aTeM OblIO
00HapyKeHO 11 CIBOCHHLIX CTPOK, COAEPKALUIUX HATL HEHYAEBLIX NO3HUKH.
[To crpyxrype uucen (uenble WM Helenble) W HOPAAKY HX PacHofioxKe-
Huf OLIIO BUAHO, YTO B KaXKAOH TAKOH CTPOKE COmEP:KANUChL ABE 3arnHCH
0 KPeAUTOPCKUX 3aM0/KEHHOCTAX. DTH 3anHCH ObiY BPYHHYIO NPUBEACHbI
K TPaBHJLHOH (pOpMe, nocse 4ero Um0 CTPoK-0643aTeNbCTs YBEJIUIUA0CH
10 13584. DTH cTPOKH ObINK MEePeHyMePOBaHbl (B HCXOAHLIX TAHHBIX CTPO-
KM HE HYMepPOBAJUCL).

B rpadax pe6uTopos ¥ KPEAUTOPOB O3HAUEHBI HE TOJMbKO UcxoaHbie 120
npennpustyit. Beero tam umeercs 7754 npeanpusaTHs U3 PA3JHUHLIX pe-
FHOHOB, BKJIIOYAS HAJIOIOBYIO MHCHEKUHIO M pasaudHble QOHAL (HEKOTOpbie
pacuudpoanbl B Tadu. 3). Hus ynobersa Bbliad BeeM ApenpusiTUaM Obliu
NPUCBOEHLI MOPSAAKOBLiC HOMePA U cocTassieHa Tada. 4. B Helt nomumo MHH
NpeNnpUATHH PUBEEHbLl HX YCIOBHbIE NOPsiAKOBLIe HOMepa. Homepa 1-120
COOTBETCTBYIOT MCXOAHBIM mpeanpusatuaM; 121-4997 tem npeanpusatusm,
KOTOpbIE JOTIOJHUTENbHO MOSBJSIOTCS B ChHMCKe KpenuTopos; 4998-7754
TEM, KOTOPbiE €CTh TOMAbKO B CIIMCKe AeBUTOPOB.

Conepxanue cTonbuop tabn. 4:

INN — MHH npeanpusaTus, Noaasiiero Crnucox;

INN¢eg — MHH kpepuTopa fns KpeauTOPCKOH 3a10JKEHHOCTH, HYJb

nas neBUTOpCKon;
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Tadnuua 3. Pacummdposka Hexkotopuix MHH

Denepansrpil G10HxKeT 7710152113
@oHA roc. col. CTPaXOBAHUS 9999113090
Awmopruzau. Ponn 9999112969
Pecri. QOHI, aMOPTH3. 9999112850 Foc. o
Hanoru o BHeGwnxK. QoHL 9999112705
Doun 3anaTOCTH 9999112301
HeHcuonHbIH QOHL 9999111489
donp cou. cTpax. 0275003528
Donn MeIHUUHCKUH 0274026 307
MecTH. oHabI
Donp Men. cTpax. 0268003453

S or INNge, — cymma foqra aisi KpeauTopcko 3agosmkennocty, MHH
nebutopa s neGUTOpPCKOH;

0 or S — HyAb [JS KPEAMTOPCKOH 3a10/KEHHOCTH, CYMMa JoJra [Jist
JeGUTOPCKOH:

N — HoMep cTporu 1o nopsaxy (ot 1 mo 13584);

N1 — ycroBHBIH HOMep TPEATIPUATHS, TMOAABILETO CIHUCOK;

N2 — ycnoBHLIEI HOMEp KpeauTopa Afs KPeIUTOPCKOH 3aBUCHMOCTH,
HYAb A7st 1eOUTOPCKOH:

N3 — Hyab A KPEAHTOPCKOH 3aBUCHMOCTH, VCJOBHLIH HOMep mpei-
NPUATUS A NeGUTOPCKOM;

INN — MHH npennpusatus;

NO — ycnoBHbIH HOMep 3TOro mpeanpusatus (ot 1 go 7754).

Bee neHexxHble cymMMbl (B HeIeHOMHHHPOBAHHBIX pPyO/siX) 3amdcaHbl

KaK HeleJsble 4ucsa, HO 06€3 3HAKOB NocJje TOUKU (KOMEHKH OTOPOUIEHbI).

Hudppsl MHH 3amenenbl 3863104kaMu BBUAY KOH(HAEHIMANBHOCTH 3TOH

HUH(pOPMATLIH.

Ta6nuua 4. BoiBepeHHBIH CIHUCOK BCEX 33L0JMXKEHHOCTEH

INN INNcred |S or INNdeb| Oor S | N|NI1|N2| N3 INN NO

1575. 0. L1121} O 0. 0

1235. 0. 201 (1221 0O

[\

78590. 0.

1716. 0.

3

4
1200. 0. 51

6

7
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[Ipodoascenue maba. 4

INNcred [S or INNdeb| Oor S | N|NI|N2| N3 INN NO

0. 5000 | **

5001 | **
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5003 | s
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I ok sl ol e sk koK

EEETEEE T 2087. 1923| 1 5014 | ##ssxsskx | 99

S sk s e sk e e i 571088 25 1 5016 skeppck etk 24
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EEEEEE T 7329, 1928 1 5(1Q| #sssainx | 907

ok o s i sk ok 1304. 1291 1 50 | ##ukkwsmsns
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X
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*
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164 461. 80

0
0
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0
8
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Beugy oOogbuioro oGbémMa UHGpOPMALHH, TPUBENEHA TOJbKO mepBas
CTpaHULA BbJAAUH B KauecTse ofpasiia. OHa peKOMeHAyeTcs KaK npHMep
¢ (opMa/bHO TIPOBEPeHHOH MH(pOPMaLHel, XOTA 1 HEMNOAHOH.

2.3.4. Buympennue doneu. Hance ucxondvie 120 npepnpuatuii Oy-
JIeM VUMCHOBATb SHYMPEHHUMU, A BCE OCTAJbHBIE — BHewHUMU. BHewHHe
NpeanpuATHs He MoAaBaJd CIHCKOB CBOHMX [0Jr0B, TAK YTO JJs HHX
KJaCCHUCCKMH B3aMMO3aUET HEBO3MOXKEH (APUMEHHM JHIIb METOM nepeas-
pecauun). [lostomy H3 of1Iero CnHUCKa OblJ BBIACAEH CIUCOK BHYMPEHHUX
JOJFOB, KOFAA U KPEAUTOD U AOGUTOP ObljAY BHYTPEHHHAMH NPEANPUATHAMH.
Arot cmucok conepxan 1040 kpeputopckux U 580 AeOUTOPCKUX 3a10AKEH-
nocreit. On npusenén 8 Tada. b.

Conepxkauue cToadUOB Tabad. 5:

K1 — nopsaakosbiit Homep KpeauTopekoit 3anucu (ot 1 o 1040)

SI — cymMMa KpefuUTOPCKOH 3af0JKEHHOCTH B HECHOMUHHPOBAHHBIX

pyoax;

N1 — ycaoBHbIE HOMeD UcxopHoro npegnpusitus (ot 1 mo 120);

N2 — ycaosHbiil HOMep KpeauTopa (ot 1 o 120);

K2 — nopsiakosbiii HoMep pebutopckod sanucu (ot 1 mo 580);

S2 — cyMma AeOUTOPCKOH 3a704KEHHOCTH B HEJACHOMHHHDPOBAHHBIX

pyoax;

N1 — ycaoBHBI HOMep ucxopHoro npexapusitis (ot 1 go 120);

N2 — ycaosHbIil HOMep pebuTtopa (ot | mo 120).

Ta6Gauua 5. BoiBepeHHbIH CIMCOK BHYTPEHHUX 3a10MKEHHOCTEH C OTACIbHBIME
0053aTeNbCTBAMY

k1 Sl N1 N2 k2 S2 N1 N2
1 78590. 1 67 1 1149. 3 49
2 135365. 2 80 2 1028 547. 4 22
3 164 461. 2 80 3 2038 500. 4 72
4 460482. 4 8 4 33 130080. 4 80
5 287771937. 4 64 5 7500. 19 6
6 37876. 4 72 6 63462. 20 85
7 1669 800. 4 72 7 21489. 20 109
8 155688 588. 4 72 8 12344. 21 20
9 5160178. 4 72 9 5927. 22 21
10 17 355 784. 4 72 10 5776. 22 36
11 21678 245. 4 72 11 34832. 22 44
12 18514002. 4 104 12 91568. 22 80
13 58670. 5 67 13 12400. 22 80
14 100 000. 6 67 14 37922. 22 80
15 281962. 7 54 15 25179. 22 104




§ 2. Baaumosauém 004208 MemoOoom QpaKyuoHuposanus 143

Ipodonscenue matia. 5

k1 S1 N1 N2 k2 S2 N1 N2
16 1285. 7 60 16 70421. 23 22

17 118000. 9 36 17 23504. 23 64

18 254651, 10 54 18 24000. 24 39
19 897615. 12 54 19 3569. 24 109
20 13463. 17 44 20 2517. 31 16
21 947. 17 66 21 11206. 31 43

22 6328. 17 80 22 1228. 31 90
23 2248. 17 80 23 2517. 32 16
24 5149. 17 80 24 11206. 32 43

25 59982 280. 17 85 25 1228. 32 90
26 1329. 17 92 26 14558. 34 41

27 4924 690. 17 92 27 33059. 35 32

28 1675. 17 104 28 2880. 35 64

29 23699. 17 109 29 657. 35 72

30 4400. 19 23 30 149. 35 90
31 12068062. 20 21 31 33759. 35 104
32 15718. 20 80 32 294 395 600. 36 24
33 21051. 20 85 33 438700937. 36 64
34 14960. 21 80 34 176 500. 38 22
35 63908. 22 20 35 11414. 38 66
36 96282, 22 21 36 74212, 39 44
37 99096. 22 21 37 74212 39 44
38 81599. 22 23 38 397 135. 39 72
39 3432. 22 23 39 450735. 39 80
40 201606. 22 38 40 288 833. 39 80
41 2310. 22 41 41 97308. 40 42
42 35384. 22 44 42 2000. 40 42
43 16240. 22 64 43 8835. 40 80
44 638813, 22 64 44 4800. 40 80
45 354554, 22 64 45 10307. 40 104
46 129766. 22 104 46 253228, 41 38

Ho Beab BHyTpeHHHe NPeANPHATHA M UX OJATH 00pasylOT 3aMKHYTYIO
cucreMy. B Hell yMca0 KpemuTOpPCKUX M AeOUTOPCKUX 3amuced A0KHO
coBnagaTtb. CaMU JeHEXHBIE BeJHTHHBI JO/MKHBI YAOBJETBOPATH COOTHO-
WEHUAM Cpyy = iy, @ CYMMApHOE CagbI0O BCEX NPENNPUSITHH J0JKHO
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obpaiiarbes B HyJAb. Bcé 310 He BbimosHsercs. Cle10BaTenbHO, HCXOAHBIH
MaTepuasa HenoJsioH. [lepBoHAUaJbHO 0fACaJUCh HEJOCTOBEPHOCTH, HO 12
f1epeKPECTHHIX 0043aTeNBCTB TOYHO COBMAAAAA. DTO YKa3bIBAJIO, UTO NpPe-
ApUATHSA Al AOCTOBEPHBIC 3aTIHCH, HO He OJHBIE, a yacTuyHble. Kpome
TOro, MeXJy OJHOH M TOH XKe napod ApPeANpUsiTHH B psAfe caydaes OblIO
HEeCKOJbKO 00513aTe1bCTE.

[lostoMy ObljH, BO-NEPBBIX, APOCYMMHDOBAHBI BCe 00d3aTeAbCTBA KaxK-
no# mapol. Torma cnucox cokpatuacs ao 269 kpeputopckux u 259 ne-
futopckux 3agoskenHocted. Od npuseaén B taba. 6. M3 Hux tosbko 84
OTHOCHJNCH K OAMHAKOBBIM f1apaM, HO JdWb y 16 BBIMOJAHAIOCE paBeH-
CTBO Cppy = - 1€M CAMBIM, CTOMDPOUEHTHO HAAEKHBIMH ObIIH JUIb 16
CYMMapHBIX I0OJrOBBIX 00s3aTenbcTs As 120 npeanpyaaTHid — B cpeHeM
1/7 obsazatenbctBa Ha onHo npeanpusitue! Takoro mMatepuasa copepiieHHO
HEJOCTATOUHO A5 B3auMo3auérta Aodaros. Tak 4TO CpaBHEHHS METOIOB
B 1999 . u He MOrIM HUYEro BHIABMTh. Hajo 60 cHAYala ApPHBECTH
B MIOPAJOK MCXOAHBIH MaTepHadl.

Ofo3Havenus croadios tadil. b:

K1 — nopsakosbiit HoMep KpeauTopckoi 3anucu (ot 1 g0 269)

Sl — cymMMa KpemiUTOPCKOH 3aJ0MKEHHOCTH B HEACHOMUHHPOBAHHBIX

pyoanx;

N1 — ycaoBHBI HOMep ucxopHoro npexapusitis (ot 1 go 120);

N2 — yecaosHbIil HoMep Kpeautopa (ot 1 no 120);

K2 — nopsaxosbili HoMep fe6uropckoit sanucu (ot 1 mo 259);

S2 — cyMma AeOUTOPCKOH 3a104KEHHOCTH B HEACHOMHHHDPOBAHHBIX

pyoasx;

N1 — ycaoBHBIE HOMeD UexogHoro npeanpusitus (ot 1 no 120);

N2 — ycaosHBIl HOMep gebuTopa (o1 1 po 120).

1040 line — 269 k1 580 line — 259 k2

Ta6auua 6. BolBepeHHBIH CIHCOK BHYTPEeHHUX 3a0/MKeHHOCTEH
C CYMMHPOBaHHBLIMU 0Bs13aTeqbeTBAMA (Hau4aJ0)

kl S1 N1 N2 k2 S2 N1 N2
1 78590. 1 67 1 1149. 3 49
2 299826. 2 80 2 1028 547. 4 22
3 460482. 4 8 3 2038 500. 4 72
4 287771937. 4 64 4 33 130080. 4 80
5 201590471. 4 72 ) 7500. 19 6

6 18514002. 4 104 6 63462. 20 85
7 58670. 5 67 7 21489. 20 109
8 100 000. 6 67 8 12344. 21 20
9 281962, 7 54 9 5927. 22 21
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[podoascenue maba. 6

k1 St N1 N2 k2 S2 N1 N2
10 1285. 7 60 10 5776. 22 36
11 118000. 9 36 11 34832. 22 44

12 254651. 10 54 12 141 890. 22 80
13 897615. 12 54 13 25179. 22 104
14 13463, 17 44 14 70421, 23 22
15 947. 17 66 15 23504. 23 64

16 13725. 17 80 16 24000. 24 39
17 59982 280. 17 85 17 3569. 24 109
18 4926019. 17 92 18 2517. 31 16
19 1675. 17 104 19 11206. 31 43
20 23699. 17 109 20 1228. 31 90
21 4400, 19 23 21 2517. 32 16
22 12058 062. 20 21 22 11206. 32 43
23 15718. 20 80 23 1228. 32 90
24 21051. 20 85 24 14558. 34 4]

25 14960. 21 80 25 33059. 35 32
26 63908. 22 20 26 2880. 35 64
27 195378. 22 21 27 657. 35 72
28 85031. 22 23 28 149. 35 90
29 201606. 22 38 29 33759. 35 104
30 2310. 22 41 30 294 395 600. 36 24

31 35384. 22 44 31 438 700937. 36 64

32 1009 607. 22 64 32 176 500. 38 22
33 129766. 22 104 33 11414, 38 66
34 7838. 22 109 34 148 424. 39 44

35 18313. 24 22 35 397 135. 39 72
36 15025. 24 44 36 739568. 39 80
37 1.300597. 24 64 37 99308. 40 42
38 63782. 24 80 38 13635. 40 80
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[Ipodonscenue maba. 6

k1 S1 N1 N2 k2 S2 N1 N2
39 65018. 26 74 39 10307. 40 104
40 222 800. 27 67 40 253228. 41 38
41 19811. 30 31 41 4445, 42 22
42 644. 30 65 42 91138. 42 32

Bo-BTophiX, AJf MOJAyYeHUS PasyMHBIX AaHHBIX OblJ JOMOJHEH CIHCOK,
cunTas OyXraJTepHH NpefnpHATHH f0GpPOCOBECTHBIMM, HO HEaKKypaTHBIMH.
Ecau o poarosom ofsi3aTenbeTse cooflllada TOJbKO OfHA CTOPOHA, OHO
BKJ/I0YaJ0Ch B CIUCOK. Ecau coobiiand ofe CTOPOHBI, HO CYMMBI HE COB-
nagaau, 6Gpanack Soapwas U3 cyMu. [locsae 3Toro cnucok coctaBua no 444
CTPOKH KaK KDPEAUTOPCKOH, TaK U AeOHUTOPCKOH 3aM0/KEHHOCTH NP COB-
NAAEHHH Crpp = Ay Tlpd 3TOM y 9 TpeanpusaATHH He 0Ka3aa0Ch HHUKaKHX
BHYTPEHHHX 0053aTe/NbCTB, TAK UTO 3TOT CAHCOK (paKTHUeCKH BKA04aa {11
ApPeNNPUATHH — B CpefiHeM 10 4 CBA3W Yy KaK0r0 NMPeAnpHsATHS.

ITOT CNHCOK B (DopMe KPEIUTOPCKOH 3aJ0/MKEeHHOCTH MPHBEAEH B
tada. 7. CUcoK AeOHTOPCKOMR 3a0/1KEHHOCTH M0/1Yy4aeTCsl U3 JAHHOTO 10
CUMMeTpHH nepecTaHoBke HoMepoB N1 «— N2, Tabu. 7 aBaseTcs BbiBepeH-
HBIM MaTePHAOM JIJs TECTHPOBAHUA MeTOM0B. BBULY €€ 0c000H BazKHOCTH,
€€ TEKCT APUBEAEH 3/1eCh MOJHOCTDIO.

O6osHauenus cron6ios Taba. 7:

K — nopsakoBbi#i HOMED KpeauTopcKoi sanucH (ot | mo 222)

S1 — cymmMa KpeguTOpCKOH 3a0/3KEHHOCTH B HEJEHOMHHHDPOBAHHBIX

py6asx;

NI — ycaoBHbI HOMep ucxopHoro npegapusitis (ot 1 go 120);

N2 — ycnosubiii Homep kpeautopa (ot 1 mo 120);

K — nopsinikoBblii HOMEP KPeAUTOPCKOM 3anucu (ot 223 no 444)

SI — cymMMa KpeouTOPCKOH 3af0J/KEHHOCTH B HeACHOMUHHPOBAHHBIX

pyoanx;

N1 — yenoBHBIE HOMeD UexopHoro npeanpusitus (ot 1 no 120);

N2 — ycaosHeil HOMep KpeguTopa (ot 1 o 120);

Tabauua 7. JlonomHeHHbIH M0 CUMMETPUH CIIMCOK BHYTPEHHUX KPeoUTOPCKHUX

3al0/KeHHOCTel
k S1 NI | N2 k Sl N1 | N2
1 78590. 1 67 223 37410. 94 79
2 299 826. 2 80 224 13781. 94 80
3 460482. 4 8 225 64043. 94 84
4 287 771937. 4 64 226 169 115. 94 91
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[podoasxcenue maba. 7

k S1 NI | N2 k Sl N1 | N2
5 201590471. 4 72 227 62246. 94 | 114
6 18514 002. 4 | 104 228 300000. 95 | 89
7 58670. 5 67 229 250304. 95 | 109
8 100000. 6 67 230 300000. 95 | 118
9 281962, 7 54 231 99208. 97 96
10 1285. 7 60 232 104 735. 99 | 80
11 118000. 9 36 233 4524, 99 | 85
12 254651, 10 | 54 234 187 257. 99 | 89
13 897615. 12 | 54 235 226 856. 99 | 91
14 13463. 17 | 44 236 26817. 99 | 92
15 947. 17 | 66 237 3366. 99 | 96
16 13725. 17 | 80 238 5881, 100 | 86
17 59982 280. 17 | 85 239 73032. 100 | 88
18 4926019. 17 | 92 240 89706 283. 102 | 64
19 1675. 17 | 104 241 41008 409. 102} 72
20 23699. 17 | 109 242 1135986. 102 | 80
21 4400. 19 | 23 243 24595. 103 | 64
22 12058 062. 20 | 21 244 730. 103 | 72
23 15718. 20 | 80 245 11407 535. 103 | 79
24 21051. 20 | 85 246 52408 298. 103 | 80
25 14960. 21 | 80 247 128923. 103 | 81
26 63908. 22 1 20 248 20471. 103 | 108
27 195378. 22 21 249 920. 103 | 109
28 85031. 22 23 250 44337. 108 | 84
29 201 606. 22 | 38 251 24850. 108 | 103
30 2310. 22 | 41 2562 28150. 109 | 54
31 35384. 22 | 44 253 5441. 109 | 77
32 1009 607. 22 | 64 254 5193600. 109 | 80
33 129766. 22 | 104 256 54342. 109 | 90
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[Ipodoascenue maba. 7

k St NI | N2 k S1 NI | N2
34 7838. 22 1 109 256 3648. 109 | 103
35 18313. 24 | 22 257 28150. 110 | 54
36 15025. 24 | 44 258 15400. 1y 77
37 1 300597. 24 | 64 259 62798. 112 | 107
38 63782. 24 | 80 260 4260. 114 | 27
39 65018. 26 | 74 261 59345. 114 | 79
40 222 800. 27 | 67 262 35115. 114 | 80
41 19811. 30 | 31 263 6659. 115 | 80
42 644. 30 | 65 264 1497 289. 116 | 80
43 20733. 30 | 67 265 11081. 119 | 33
44 2000. 30 | 71 266 15330. 119 | 38
45 4926 000. 32 | 44 267 107 025. 119 | 54
46 5556. 33 | 34 268 87204. 119 | 65
47 594. 35 | 24 #HEE269 3640. 119 | 103
48 531936. 35 | 32 270 1149. 49 3
49 660 357. 35 | 34 271 1028 547. 22 4
50 230406. 35 | 44 272 2038 500. 72 4
51 961696. 35 | 72 273 7500. 6 19
52 16796. 35 | 80 274 63462. 85 | 20
53 53494 056. 35 | 85 275 21489. 109 | 20
54 178928. 35 | 91 276 5927. 21 22
55 7661. 35 | 109 277 5776. 36 | 22
56 12657 265. 36 | 37 278 34832. 44 22
57 596 901 864. 36 | 64 279 25179. 104 | 22
58 5352968. 36 | 104 280 23504. 64 23
59 5350. 38 | 77 281 24000. 39 | 24
60 13667. 39 | 38 282 3569. 109 | 24
61 687 811. 39 | 44 283 2517. 16 | 31
62 96857. 39 | 64 284 11206. 43 31




§ 2. Baaumosauém 004208 MemoOoom QpaKyuoHuposanus

149

[podoasxcenue maba. 7

k S1 NI | N2 k Sl N1 | N2
63 190038. 39 | 80 285 1228. 90 | 31
64 74322612 39 | 85 286 2517. 16 | 32
65 793782. 39 | 91 287 11206. 43 | 32
66 30934. 39 | 92 288 1228. 90 | 32
67 27739. 40 | 17 289 14558. 41 34
68 517772 40 | 38 290 33059. 32 | 35
69 9611. 40 | 64 291 2880. 64 35
70 10946. 40 | 77 292 657. 72 1 35
71 4577. 40 | 85 293 149. 90 | 35
72 9436. 40 | 90 294 33759. 104 | 35
73 4159. 40 | 104 295 294 395 600. 24 36
74 61881. 41 | 67 296 438 700937. 64 36
75 4534752. 42 | 22 297 148 424. 44 39
76 118714. 42 | 38 298 10307. 104 | 40
77 99308. 42 | 40 299 253 228. 38 | 41
78 991. 42 | 43 300 4445. 22 | 42
79 777513, 42 | 44 301 91138. 32 | 42
80 50326. 42 | 79 302 188 497. 38 | 42
81 464 467 366. 42 | 80 303 2. 40 | 42
82 25006 359. 42 | 85 304 4697. 48 | 42
83 2251314. 42 | 90 305 444 238. 57 | 42
84 144 520. 42 | 91 306 17966. 77 | 42
85 3079568, 42 | 92 307 6882. 79 | 42
86 321095. 42 | 109 308 30643137 85 | 42
87 29100. 43 | 67 309 179617. 90 | 42
88 4000. 43 | 84 310 74662. 103 | 42
89 3264. 44 | 35 311 559298 634. 104 | 42
90 3400000. 44 | 42 312 5281 240. 109 | 42
91 156 054. 44 | 57 313 15120. 112} 42
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[Ipodoascenue maba. 7

k St NI | N2 k S1 NI | N2
92 8549. 44 | 76 314 15100. 44 | 43
93 26023. 44 | 77 315 180473. 106 | 44
94 7980. 44 | 78 316 10556 677. 109 | 44
95 567 052. 44 | 90 317 134 202. 119 | 44
96 2059. 44 | 111 318 62855. 44 | 45
97 412. 44 | 112 319 1446. 38 | 48
98 26486. 45 | 43 320 22746. 94 | 49
99 3700. 45 | 89 321 26100. 64 52
100 30976. 46 | 41 322 498 435. 42 57
101 158 269. 46 | 80 323 97675. 77 57
102 612176. 49 | 54 324 596 252. 86 | 59
103 16021. 50 | 67 325 2604. o4 62
104 27442. 52 | 67 326 20509449339. | 80 | 64
105 1757. 53 | 60 327 58410. 90 | 66
106 2453743. 53 | 109 328 45576. 109 | 66
107 5076. 55 | 54 329 35320. 11 67
108 1527. 56 | 80 330 102710. 13 67
109 6245. 57 | 38 331 40625. 18 | 67
110 586 000. 57 | b4 332 55363. 25 | 67
111 4444. 57 | 85 333 101210. 31 67
112 332373. 59 | 54 334 102943, 34 67
113 21000. 61 54 335 92403. 37 | 67
114 5441. 61 | 77 336 65809. 51 67
115 385622. 62 | 79 337 146 253. 65 67
116 19819. 63 | 20 338 781 986. 114 | 67
117 75000. 63 | 54 339 3688. 92 71
118 | 23786054667. | 64 | 80 340 1100. 17 72
119 150000. 65 | 80 341 800 905. 39 | 72
120 11414. 66 | 38 342 597 699. 40 | 72
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IIpodoamcenue mada. 7

k S1 NI | N2 k Sl NI | N2
121 173658. 66 | 44 343 14135. 64 72
122 110263. 66 | 64 344 899. 74 72
123 312190. 66 | 72 345 584 247. 80 | 72
124 3714064. 66 | 80 346 265. 104 | 72
125 202270791. 66 | 85 347 119 363. 96 74
126 4630973. 66 | 91 348 536516. 97 74
127 1440. 66 | 108 349 129 340. 98 74
128 8459. 67 | 71 350 181 500 000. 80 | 75
129 1864473. 68 | 79 351 6780893. 79 76
130 3278851, 68 | 80 352 9887. 17 77
131 10276. 69 | 73 353 195524. 89 77
132 3819880, 70 1 79 354 114017. 91 77
133 2611856. 70 | 80 355 97355. 79 78
134 142177. 71| 67 356 24073. 64 79
135 37410. 71 79 357 36. 67 79
136 68791. 71 | 84 358 13798. 72 79
137 210168, 71 | 91 359 17874. 74 79
138 24826. 71 | 108 360 987. 77 79
139 401. 72 1 17 361 594. 88 79
140 135372. 72 | 21 362 729321. 89 79
141 397 135. 72 1 39 363 3127, 91 79
142 2253. 72 | 64 364 3559. 95 79
143 751. 72 | 66 365 25942. 96 79
144 126. 72 | 80 366 8767. 98 79
145 2543725, 731 79 367 681. 106 | 79
146 1251442, 73 | 80 368 16916. 108 | 79
147 5109. 76 | 44 369 13761. 111 79
148 7971. 76 | 71 370 65 348 009. 44 80
149 26489. 76 | 79 371 43562. 41 84
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IIpodonscernue maba. 7

k St NI | N2 k S1 N1 | N2
150 418 369. 76 | 80 372 36712. 65 84
151 326861. 7% | 96 373 1639. 113 | 84
152 633 835. 7% | 97 374 21717. 80 | 86
153 150297 76 | 107 375 61204. 83 86
154 130000. 76 | 108 376 176 135. 97 86
155 409. 77| 71 377 1079477. 42 87
156 | 900783 664. 77 | 75 378 780977. 89 | 88
157 457. 77 | 81 379 121 280. 9 | 88
158 12435. 77 | 85 380 443713. 91 88
159 45237 025. 77 | 89 381 146 170. 92 88
160 1228. 77 1 90 382 13122, 38 | 90
161 26651479, 77 | 91 383 50000. 39 | 90
162 17061 142. 77 | 92 384 62425. 79 | 90
163 79715. 77 | 112 385 16. 81 90
164 1472037 78 | 21 386 1697. 98 | 90
165 2637549. 78 | 80 387 1339518. 79 | 92
166 114723. 78 | 111 388 19763. 86 | 92
167 88626 000. 79 | 80 389 10. 72 | 93
168 94602. 79 | 91 390 22207. 113 | 94
169 67994. 79 | 97 391 380000. 85 | 95
170 33 130080. 80 4 392 48633. 98 | 96
171 141 890. 80 | 22 393 2600535. 89 | 98
172 739568. 80 | 39 394 32435. 92 | 98
173 13635. 80 | 40 395 296 387. 7 1 99
174 5931. 80 | 44 396 119315. 95 | 99
175 144 339. 80 | 99 397 31699. 90 | 100
176 43307. 80 | 62 398 8748. 97 | 100
177 257. 80 | 66 399 174 228. 80 | 102
178 | 2350913672, | 80 | 85 400 37018. 64 | 103
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IIpodoamcenue mada. 7

k S1 NI | N2 k Sl NI | N2
179 614722 80 | 90 401 22126. 81 | 103
180 6878. 80 | 93 402 8140. 104 | 103
181 307 647. 80 | 103 403 155196. 114 | 103
182 874. 80 | 119 404 118999 000. 38 | 104
183 14415 273. 81| 79 405 2852000. 73 | 104
184 9349779. 81 | 80 406 85026 000. 79 | 104
185 2316467. 81 | 85 407 8 764 000. 81 | 104
186 8277, 83 | 67 408 7214 000. 86 | 104
187 2173. 83 | 103 409 227817 000. 90 | 104
188 149034. 86 | 79 410 19334 000. 103 | 104
189 41451. 86 | 21 411 253000. 44 | 106
190 100083, 86 | 44 412 346 000. 89 | 106
191 3005. 86 | 65 413 99000. 91 | 106
192 2548. 86 | 67 414 2509000. 92 | 106
193 147. 86 | 77 415 43000. 94 | 106
194 109531. 86 | 79 416 176 103. 91 | 107
195 7765371, 86 | 80 417 155 230. 103 | 107
196 1354. 86 | 83 418 6640. 108 | 107
197 82597. 86 | 95 419 14152. 3 108
198 46509. 86 | 97 420 1984. 6 108
199 141 545. 86 | 100 421 4382. 33 | 108
200 819061. 86 | 109 422 4803. 65 | 108
201 561677 90 | 44 423 26328. 94 | 108
202 1657. 90 | 70 424 1654. 97 | 108
203 36. 90 | 73 425 335 863. 44 | 109
204 44920563. 90 | 79 426 322977 77 | 109
205 215047 248. 9 | 80 427 5897. 79 | 109
206 28173 181. 90 | 85 428 84979. 92 | 109
207 6831 101. 90 | 89 429 11511 200. 75 | 111
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IIpodonscernue maba. 7

k St NI | N2 k S1 N1 | N2
208 22870522, 90 | 92 430 262 000. 89 | 111
209 32. 90 | 94 431 434 400. 91 | 111
210 98. 90 | 96 432 238 300. 92 | 111
211 21. 90 | 98 433 10000. 107 | 113
212 6024 788. 90 | 109 434 2315. 8 114
213 15726. 92 | 42 435 78657. 80 | 114
214 231494, 92 | 44 436 18253. 54 | 116
215 254 738. 92 | 57 437 11909. 29 1119
216 46980. 92 | 77 438 3312. 32 1 119
217 1921 000. 92 | 79 439 68692. 44 | 119
218 1771021, 92 | 86 440 6931. 85 | 119
219 1208. 93 | 64 441 102 506. 42 | 120
220 558971. 93 | 72 442 52814. 89 | 120
221 2006. 93 | 91 443 163 520. 91 | 120
222 960. 94 | 65 444 20760. 92 1120

BoJsee TaresbHull aHanu3 Mokasan eilé ogHy TpyaHocTs. Cpeau ro-
FalleHHBIX JOJTOB OCHOBHYIO 9acTb COCTABUJH BCTPeUuHble noJru 62 map
npeanpuaTHil Apyr Apyry (3aMeTHM, UTO 9TH BCTPEUHbIE AOJTH He CBS3aHbI
C HAUIUM AOTIONHEHHEM CTHCKA: OHHU YiKe COAEPIKAJIHUCh B UCXOAHOM CITHCKE
13 13573 ctpok). DTU mOArM UX OYyXranTepuu MOTIAH Obl OOHAPYKHTH
¥ B3aHMHO TMOTACUTh CaMy, He obpallasich K perdoHasibHoMy ueHTpy. [Tocae
TAKOr0 MOTALICHNS CIIHCOK HETPUBHAJbLHBIX J0JIOB COKPATHJCS 10 382 Kpe-
OUTOPCKHMX U CTONBKO 2Ke MeOHTOPCKHMX 3amucei, B CpeaHeM 1o 3,5 3amucu
Ha OHO MpeanpuaTHe. DTO CNUCOK NMPUBEAEH B Tada. 8 (TaKKe MOJHOCTBIO
BBUAY €ro BaKHOCTH). 3HauuTe/bHAs 4acThb 3amnucedl B Tada. 8 comep-
JKUT HeboJsblide AeHeKHble cyMMbl (10 2 HeLeHOMMHUPOBAHHBIX pyodJeit).
B pesyabTaTe BO3MOMKHBIE HETPUBHAJbHbIE LEMOUYKU OBICTPO OOPBLIBAJINCD
¥ TaCU/U JHIIb HEGONBIIYI0 YacTh OCTABIIErOCs 104ra.

Coaepxkanue cTonb1OB Tad/. 8:

K1 — nopsiakoBbiii Homep ocTatogHoro goqra (ot 1 go 382)

S1 — ¢cymMa OCTATOUHOTO [OJTE;

N1 — ycnoBHbIH Homep ucxomHoro mpeanpusatus (ot 1 go 120);

N2 — yenosHbl#t Homep xpeautopa (o1 1 go 120);

K2 — nopsakoBbiil HOMEp HCKAKYAeMOTo BCTpeuHoro poara (oT |

1o 62)
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S2 — BesuHHA MCKJIOUAEMOTO BCTPEUHOTO A0JTa;

N1 — ycaoBusiil HoM,ep ucxonHoro npennpyastasa (ot 1 no 120);
N2 — yenoBubiit Homep kpeautopa (ot 1 go 120);

SUM — cymMa HCKJIIOYEHHBIX J0JTOB.

TaGaumna 8 Cnucox BHYTPeHHeH KPeAMTOPCKOH 3a10/12KeHHOCTH
¢ UCKJIOUEHHEIMH BCTPEUHBIMH A0JATaMH

Kl Sl N1 N2 k2 S2 N1 N2
1 78590. 1 67 1 2038 500. 72 4
2 299 826. 2 80 2 401. 72 17
3 14152. 3 108 3 21051. 20 85
4 460482, 4 8 4 5927. 21 22
5 287771 937. 4 64 5 4445. 22 42
6 199551971. 4 72 6 34832. 44 22
7 18514 002. 4 104 7 25179. 104 | 22
8 58670. 5 67 8 33059. 32 35
9 7500. 6 19 9 3264. 44 35
10 100 000. 6 67 10 657. 72 35
11 1984, 6 108 11 438700937. 64 36
12 281962. 7 o4 12 118714. 42 38
13 1285. 7 60 13 148424. 44 39
14 2315. 8 114 14 397 135. 72 39
15 118000. 9 36 15 190038. 39 80
16 254651. 10 54 16 2. 40 42
17 35320. 11 67 17 4159. 40 104
18 897615. 12 o4 18 777513, 42 44
19 102710. 13 67 19 444 238. 57 42
20 2517. 16 31 20 6882. 79 42
21 2517. 16 32 21 25006 359. 42 85
22 13463. 17 44 22 179617. 90 42
23 947. 17 66 23 15726. 92 42
24 699. 17 72 24 321095. 42 109
25 9887. 17 77 25 5109. 76 44
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IIpodonscernue maba. 8

K1 S1 N1 N2 k2 S2 N1 N2
26 13725. 17 80 26 5531. 80 44
27 59982 280. 17 85 27 561 677. 90 44
28 4926019. 17 92 28 180473. 106 | 44
29 1675. 17 104 29 335863. 44 109
30 23699. 17 109 30 68692. 44 119
31 40625. 18 67 31 22746. o4 49
32 4400. 19 23 32 2253. 72 64
33 12058 062. 20 21 33 | 20509449339. | 80 64
34 15718. 20 80 34 24595. 103 | 64
35 14960. 21 80 35 751. 72 66
36 1028547, 22 4 36 257. 80 66
37 63908. 22 20 37 8459. 67 71
38 189451. 22 21 38 126. 72 80
39 85031. 22 23 39 10. 72 93
40 201606. 22 38 40 26489. 76 79
41 2310. 22 41 41 195524. 89 77
42 552. 22 44 42 114017 91 77
43 1009607. 22 64 43 46980. 92 77
44 104 587. 22 104 44 5441. 109 | 77
45 7838. 22 109 45 62425. 79 90
46 18313. 24 22 46 3127. 91 79
47 294 395 600. 24 36 47 1339518. 79 92
48 15025. 24 44 48 21717. 80 86
49 1300597. 24 64 49 614722, 80 90
50 63782. 24 80 90 174 228. 80 102
51 55363. 25 67 ol 307 647. 80 103
52 65018. 26 74 52 35115. 114 | 80
53 222 800. 27 67 53 22126. 81 103
54 11909. 29 119 54 1354. 86 83
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IIpodoaxcenue mada. 8

Kl S1 NI | N2 k2 S2 N1 N2
55 19811. 30 31 55 19763. 86 92
56 644. 30 65 56 46509. 86 97
57 20733. 30 67 57 5881. 100 | 86
58 2000. 30 71 58 21. 90 98
59 101 210. 31 67 59 54342. 109 | 90
60 91138. 32 42 60 8140. 104 | 103
61 4926 000. 32 44 61 20471. 103 | 108
62 3312 32 119 62 920. 103 | 109
63 5556. 33 84

64 4382. 33 108 SUM=20982270512

65 102943. 34 67

66 594, 35 24

67 498 877. 35 32

68 660 357. 35 34

69 227 142. 35 44

70 961 039. 35 72

71 16796. 35 80

72 53494 056. 35 85

73 178928, 35 91

74 7661. 35 109

75 5776. 36 22

76 12657 265. 36 37

77 158200 927. 36 64

78 5352968. 36 104

79 92403. 37 67

80 253228, 38 41

81 69783. 38 42

82 1446. 38 48

83 5350. 38 77
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IIpodonscernue maba. 8

K1 S1 N1 N2 ‘ k2 S2 ‘ N1 ] N2
84 13122. 38 90
85 118999 000. 38 104
86 24000. 39 24
87 13667. 39 38
88 539 387. 39 44
89 96857. 39 64
90 403770. 39 72
91 74 322612, 39 85
92 793782. 39 91
93 30934. 39 92
94 27739. 40 17
95 517772, 40 38
96 9611. 40 64
97 597 699. 40 72
98 10946. 40 77
99 4577. 40 85
100 9436. 40 90
101 14558. 41 34
102 61881. 41 67
103 43562. 41 84
104 4530307. 42 22
105 99306. 42 40
106 991. 42 43
107 54197. 42 57
108 43444. 42 79
109 | 464467 366. 42 80
110 1079477. 42 87
111 2071697 42 90
112 144 520. 42 91
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IIpodoaxcenue mada. 8

Kl S1 N1 N2 | k2| S2 ] N1 ‘ N2
113 3063 842. 42 92
114 102 506. 42 120
115 11206. 43 31
116 11206. 43 32
117 29100. 43 67
118 4000. 43 84
119 2622487, 44 42
120 15100. 44 43
121 62855. 44 45
122 156 054. 44 57
123 3440. 44 76
124 26023. 44 77
125 7980. 44 78
126 65342478. 44 80
127 5375. 44 90
128 72527. 44 106
129 2059. 44 111
130 412, 44 112
131 26486. 45 43
132 3700. 45 89
133 30976. 46 41
134 158 269. 46 80
135 4697. 48 42
136 1149, 49 3
137 589430. 49 o4
138 16021. 50 67
139 65809. 51 67
140 27442. 52 67
141 1757. 53 60
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IIpodonscernue maba. 8

K1 S1 N1 N2 ‘ k2 S2 ‘ N1 ] N2
142 2453743. 53 109
143 2604. o4 62
144 18253. o4 116
145 5076. 55 54
146 1527. 56 80
147 6245. o7 38
148 586 000. 57 54
149 4444. 57 85
150 332373. 99 54
151 50000. 99 90
152 21000. 61 54
153 5441. 61 77
154 385622, 62 79
155 19819. 63 20
156 75000. 63 o4
157 23504. 64 23
158 2880. 64 35
159 26100. 64 52
160 11882. 64 72
161 24073. 64 79
162 | 3276605328. | 64 80
163 12423. 64 103
164 146 253. 65 67
165 150000. 65 80
166 36712. 65 84
167 4803. 65 108
168 11414. 66 38
169 173 658. 66 44
170 110263. 66 64
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IIpodoaxcenue maba. 8

Kl S1 N1 N2 | k2 I S2 ] N1 ‘ N2
171 311439 66 72
172 3713807. 66 80
173 202270791. 66 85
174 4630973. 66 91
175 1440. 66 108
176 36. 67 79
177 1864473, 68 7
178 3278851. 68 80
179 10276. 69 73
180 3819880. 70 79
181 2611856. 70 80
182 133718. 71 67
183 37410. 71 79
184 68791. 71 84
185 210168. 71 91
186 24826. 71 108
187 135372. 72 21
188 13798. 72 79
189 2543725, 73 79
190 1251442, 73 80
191 2852000. 73 104
192 899. 74 72
193 17874. 74 79
194 11511200. 75 111
195 7971. 76 71
196 418 369. 76 80
197 326861. 76 96
198 633 835. 76 97
199 150 297. 76 107

Mo pea. B.®. Tumxina
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IIpodonscernue maba. 8

K1 S1 NI N2 ‘ k2 ‘ S2 ‘ N1 ] N2
200 130000. 76 108
201 17966. 77 42
202 97675. 77 57
203 409. 77 71
204 900783 664. 77 75
205 987. 77 79
206 457. 77 81
207 12435. 77 85
208 45041 501. 77 89
209 1228. 77 90

210 26537 462. 77 91
211 17014 162. 77 92

212 296 387. 77 99
213 317536. 77 109
214 79715. 77 112
215 1472037 78 21

216 2637 549. 78 80
217 114723. 78 111
218 6754 404. 79 76
219 97355. 79 78
220 88 626 000. 79 80
221 91475. 79 91

222 67994. 79 97
223 85026 000. 79 104
224 5897. 79 109
225 33 130080. 80 4

226 141 890. 80 22
227 549 530. 80 39

228 13635. 80 40
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IIpodoaxcenue maba. 8

Kl S1 NI | N2 | k2 I S2 ] N1 ‘ N2
229 144 339. 80 59
230 43307. 80 62
231 584 121. 80 72
232 181 500 000. 80 75
233 | 2350913672. | 80 85
234 6878. 80 93
235 43542. 80 | 114
236 874. 80 119
237 14415273. 81 79
238 9349779. 81 80
239 2316467. 81 85
240 16. 81 90
241 8764 000. 81 104
242 8277. 83 67
243 59850. 83 86
244 2173. 83 103
245 42411. 85 20
246 5636778. 85 42
247 149034. 85 79
248 380 000. 85 95
249 6931. 85 119
250 41451, 86 21
251 100 083. 86 44
252 596 252. 86 59
253 305. 86 65
254 2548. 86 67
255 147. 86 77
256 109531. 86 7
257 7743654, 86 80

6
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IIpodonscernue maba. 8

K1 S1 NI N2 ‘ k2 ‘ S2 ‘ N1 ] N2
258 82597. 86 95
259 135664. 86 100
260 7214 000. 86 104
261 819061. 86 109
262 594. 88 79
263 729321. 89 79
264 780977. 89 88
265 2600535. 89 98
266 346 000. 89 106
267 262000. 89 111
268 52814, 89 120
269 1228. 90 31
270 1228. 90 32
271 149. 90 35
272 58410. 90 66
273 1657. 90 70
274 36. 90 7:
275 4429628. 90 79
276 | 214432526. 90 80
277 28173 181. 90 85
278 121 280. 90 88
279 6831 101. 90 89
280 22870522 90 92
281 32. 90 94
282 98. 90 96
283 31699. 90 100
284 | 227817000. 90 104
285 5970446. 90 109
286 443713. 91 88
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IIpodoaxcenue maba. 8

Kl S1 NI | N2 | k2 I S2 ] N1 ‘ N2
287 99000. 91 106
288 176 103. 91 107
289 434 400. 91 111
290 163520. 91 120
291 231494. 92 44
292 254 738. 92 57
293 3688. 92 71
294 581482, 92 79
295 1751258. 92 86
296 146 170. 92 88
297 32435. 92 98
298 2509000. 92 106
299 84979. 92 109
300 238 300. 92 111
301 20760. 92 120
302 1208. 93 64
303 558961. 93 72
304 2006. 93 91
305 960. 94 65
306 37410. 94 79
307 13781. 94 80
308 64043. 94 84
309 169 115. 94 91
310 43000. 94 106
311 26328. 94 108
312 62246. 94 114
313 3559. 95 79
314 300000. 95 89
315 119315. 95 99
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IIpodonscernue maba. 8

K1 S1 NI N2 ‘ k2 ‘ S2 ‘ N1 ] N2
316 250304. 95 109
317 300000. 95 118
318 119363. 96 74
319 25942, 96 79
320 536516. 97 74
321 129626. 97 86
322 99208. 97 96
323 8748. 97 100
324 1654. 97 108
325 129 340. 98 74
326 8767. 98 79
327 1676. 98 90
328 48633. 98 96
329 104 735. 99 80
330 4524, 99 85
331 187 257. 99 89
332 226 856. 99 91
333 26817. 99 92
334 3366. 99 96
335 73032. 100 | 88
336 89706 283. 102 | 64
337 41008 409. 102 | 72
338 961 758. 102 | 80
339 74662, 103 | 42
340 730. 103 | 72
341 11407 535. 103 | 79
342 52 100651. 103 | 80
343 106 797. 103 | 81
344 19325 860. 103 | 104
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IIpodoaxcenue maba. 8

Kl S1 NI | N2 | k2 I S2 ] N1 ‘ N2
345 155 230. 103 | 107
346 33759. 104 | 35
347 6148. 104 | 40
348 559298 634. 104 | 42
349 265. 104 | 72
350 681. 106 | 79
351 10000. 107 | 113
352 16916. 108 | 79
353 44337. 108 | 84
354 4379. 108 | 103
355 6640. 108 | 107
356 21489. 109 | 20
357 3569. 109 | 24
358 4960 145. 109 | 42
359 10220814, 109 | 44
360 28150. 109 | 54
361 45576. 109 | 66
362 5193 600. 109 | 80
363 2728. 109 | 103
364 28150. 110 | 54
365 15400. 111 77
366 13761. 11 79
367 15120. 112 | 42
368 62798. 112 | 107
369 1639. 113 | 84
370 22207. 113 | 94
371 4260. 114 | 27
372 781 986. 114 | 67
373 59345. 14 | 79
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IIpodonscernue maba. 8

K1 S1 NI N2 ‘ k2 ‘ S2 ‘ N1 ] N2
374 155 196. 114 | 103
375 6659. 115 | 80
376 1497 289. 116 | 80
377 11081. 119 | 33
378 15330. 119 | 38
379 65510. 119 | 44
380 107 025. 119 | 54
381 87204. 119 | 65
382 3640. 119 | 103

[IpyyrHa 3TOro NOHATHA. ¥ MeJNKHUX NPeNNpHATHH MHOTO CBsised 3a-
MblKaeTcsl BHYTpU pervoHa. [1oaToMy nJist HUX pervoHaJIbHEE B3aHMO3a4ET
s(p(eKTHBeH B MPOLEHTHOM OTHOLIEHHH, HO JEHEXHEE CYMMbI MPH 3TOM
HeBeJNIMKH. ¥ KpPYNHBIX TPEANpPHATHH H CYMMBI KPYIHBIE, HO OCHOBHAs
4acTh CBA3EH JIeXKHT BHe PerHoHa: PerHOHAJIbHBIM LEeHTP HX HE MOXKeT 00-
padaTuiBaTh. [TosToMy uem GoJibllle OXBaueHHBIH perHoH, TeM 3hdheKkTHRHeH
B3anMo3a4éT. Haubonee sadhpextrBeH oH B MaciiTade BCeH CTpaHbL.

2.3.5. Pacuém noeawenus. B3zauMo3auér moralieHus JOJITOB MeTO-
IOM (ppakUHOHHPOBAHHSA OB TPOM3BeNEH B ABa 3Tamna. llpemnaraemas
nporpammMa DEFRA #e npepycmartpuBasa moralleHHst BCTPEYHBIX HOJTOB.
[loaToMy npHMeHSTb €€ HemoCpenCTBEHHO K Tabu. 7 Obljo Hesb3si. UToOml
He nepenesblBaTh NporpaMMmy, eé npuMeHusH K taba. 8. Pesysmprat takoro
(hpaK1IMOHHOTO B3aHMO3auéTa npenctas/ed Tadd. 9.

[Tapamerper pacuéra: N = 120; B =0,00000; eps =0,70E-06; Q = 1000;
J=13686500; nvud=2; REZULTAT.

Wurerpanbupie  pesyabraTtel: 1q=454; Ka=0,418314; KI=00;
S=0,; Sa=6114952679.; C=10512462066.; CI=10512460934.;
D=10512462066.; DI=10512460934.; Pq=0,2041.

Ta6nuna 9. Baaumosauér no nporpamme DEFRA a7 naHHBIX H3 Tabi. 8

N [Rn|Bn sn bnf cn enf Dn dni Pqn

11010 -78590. 0. 78590 78590, 0. 0. 0,0000
21010 -299826. 0. 200526, 299 826. 0. 0. 0.0000
310,010 -13003. 0. 14152, 14152, 1149. 1149. 0,0000
410,00 472139765, | 0. | 506298392, | 506298387, | 34 158627, 34158622, [0.0000
5100 -H8670. 0. H8670. H8670. 0. 0. 0.0000
6 10.10 -109454. 0. 109454 109 454. 0. 0. 0,0000
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[Ipodoascenue maba. 9

N {Rn|Bn sn bnf en eni Dn dnf Pyn

70000 -283 247, 0. 283247 283247 0. 0. 0.0000
8 1010 458 167, 0. 2315, 2315. 4601482, 460482, 0,0000
91010 -118 000 0. 1184630, 118000 0. 0. 0.0000
101070 -254651. (1. 254651 254 6351. 0. 0. 0,0000
o0 -35320. (1. 35320. 35320, 0. 0. 0.0000
121010 -897 615 0. 897615 897615 0. 0. 0,0000
1310, 0. -102710. 0. 102714, 102710. 0. 0. 0.0000
141,010 0 0. 0 0 0. 0. 0.0000
151 0. 0. 0 (. 0 0. 0. (. 0.0000
161010 -5034 0. 5034. 5034 0. 0. 0.0000
17 00,00, -64944655. | 0. | 64972394, 64972 394, 27739 27739. 0,0000
181000 -40625. (1. 40625. 40625. 0. (. 0.0000
19 10,70 3100 (1. 4400, 4400. 7500 7500. 0,0000
20010, 0. -11926 153, | 0. 12073780, 12073778, 147 627, 147 625. 0.0000
211 0.1 0 13881413, | 0. 14960 14956, 13896373 13896369 |0,0003
221000 2002849 (. 2693437, 2693 434. 4696 256, 4696283, 10.0000
231000 112935 0. 0 0 112935, 112935, 1.606G0
24 10, 0. 0.1 295793317 | 295793317 28163. 28163, 0,0000
251010 0. bh363 55363, 0. 0. 0.0000
26 1 0. 0. (. 65018, 65018, (. 0. 0,6666
27 10010, (. 222 800. 222 800, 4260. 4260, 0.0000
28 0 0 0. 0 0 0. 0. 0,0000
29 0. -11909. 0. 11909. 11909, 0. 0. 0.0000
3000000, -43188. 0. 43188, 43188, 0. 0. 0.0000
311000 -66448, (. 101210, 101 210. 34762, 34762, 0.0000
321010 -4506622. 1 0. ] 5020450. 5020450 513828, 513828. 0.0000
331010 1143 0. 9938, 9938. 11081, 11081. 0,0000
341000, 71972, (. 102 943. 102943, 674915, 674915, 0.0000
350000 0. -h6008662. | (. 56045450 56045 450 36788, 36788. 0,6666
36 10,000 182096664, | 0.1 176216936, | 176216936, | 294513600, | 294 513600. {0.0000
3710000 12564 862. | 0. 92403 $92403. 12657 265 12657265 {0,0000
38 10,10, -118575895, | (. ] 119341929, | 119341929, 766 034, 766 (034. 0.0000
3910000, -7Th675479. | 0. ] 76225009, 76225009, 549530, 549530, 0.0000
40 0.1 -1058691. | 0. 1177780 1177 780. 119089, 119089, 0,0000
41 0 166513, 0. 120001. 120001 256514, 286 514. 0.0000
42 1 (0L 0. 97133757, | -4 ATD6RT6R3. | 475657370, | 572791 410. | 572791 131. 10,0000
431 0. 10, -12935. (. HAH12. HHH12, 42577, 42577, 0.0000
44 0| -51803662. | 0. | 68316790. 68316 788, 16513128 16513126 10,0000
45 0. 32669. 0. 30186. 30186. 625855, 62855. 0.0000
46 1 0. | 0. -189 245, 0. 189245, 189 245, 0. 0. 0,0000
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[Ipodoaxcenue mada. 9

N [Rn|Bn sn bnf cn enf Dn dnf Pqn

47 1 0.1 0 0. 0. 0. 0 0. 0. 0.0000
48 1 0. | 0. -3251. 0. 4697. 4697 1446 1446. 0,0000
49 10,10 -H90 579 0. 590579, DO LTYH 0. 0. 0.0000
50 1 0. 0. -16021. 0. 16021. 16021. 0. 0. (0000
511000, -65809. 0. 65509, 65809. 0. 0. 0.0000
52 10,10 -1342 0. 27442 27442, 26100, 26100. 0.0000

53| 0.1 0.1 -2455500. 0. 2455 500. 0. 0. 0.0000
541 0.0 3185575, 0. 20857. 3206432, 3206432, |0,0000
551 0.0 -H076. 0. 5076. 0. 0. 0.0000
56 10,10 -1527. 0. 1527, 0. 0. 0.0000
A7 0.0 -34025. 0. 596 689 596 689. D62 664. H62 664, 0,0000
58 1 0.0 0. 0. 0. 0. 0. 0. 0.0000
591 0.1 0. 358 218. 0. 382373. 382 373. 740 591. 740591. (,0000
60 1 0.0 3042, 0. 0. 0. 3042, 3042, 0.0000
61 (0.0 -26441. 0. 26441 26441. 0. 0. 0,0000
621010 -339711. 0. 385622, 385 622. 45911. 45911. 0.0000
631 0.0 -94819. 0. 94519, 94819. 0. 0. 0,0000
64 | 0.1 0. 1-2738498900 | 0. [3276706 190. 13276 706 186 [ 538207 290. | 538 207 286. |0,0000
6h | 0.0 -248 655 0. 337 768. 337768 89113. 89113. (3.0000
66 [ 0. 001 -211 118852, | 0. | 211223785, | 211223 785. 104 933. 104 933. 04,0000
67 | 0.]0. 2284 366. 0. 36. 36. 2284 402. 2284402, 10.0028
68 10,10 -0 143324, 0. 5143324 D 143324 0. 0. 0,0000
691 0.0 -10276. 0. 10276. 10276. 0. 0. 0.0000
7010101 -6430079. 0. 6431736. 6431736, 1657, 1657, 0,0000
71 10.10. -460 845. 0. 474 913. 47403, 14068. 14068. 0.0000
721010 | 243842714 | 0. 149170. 149 168 243991554 | 243991882, 0.0000
7310101 -66368b5. 0. 6647 167. 6647 167 10312. 10312. 0,0000
74 10.10. 831 464. 0. 18773, 18769. 850 237. 850233. 0.0002

751 0.1 0.1 1070772464, | -1.[ 11511200. FESTTIH6. [ 1082283 664. | 1082283619.|0,0000

76 | 0.]0. 5090511, 0. 1667 333. 1667 332. 6757 844. 6757843, |0.0000

T7T 10000 1 -990128390 | 0. | 990201584 [ 990 201 559 73194, 73170, 0,0000
0 -4 118974, 0. 4224 309. 4224 309. 105335, 105335. 0.0000
0.} -139929024. | -1.| 180669125, [ 180669086, [ 40740101, 40740062. |0,0000

8O [ 0.1 0.1 1634020213, | 0. [2567071868. 25667 071558 [4201092081.14201091771.{0,0000
0

810 -34738281. | 0. | 34845535. 34845 535. 107 254. 107 254, [0.0000
821 0.0 0. 0. 0. 0. 0. 0. (,0000
8310.10. -T0300. 0. 70300. 70300. 0. 0. 0.0000
8410.10 268 640 0. 0 0 268 640 268 640). 1,0000

85| 0. 0.1 2765283885, | 0. | 6215154, 6214870, |2771499039. 2771498755, | 0.0000
86| 0. 0.1 -14904559. | 0. 16845293 16845 292, 1940 734. 1940733, [0,0000
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[Ipodoascenue maba. 9

N [Rn|Bn sn bni cn cni Dn dnf Pgn
87 0 1079477 1. 0. 0 10679477 1679476, {1.0000
88 0. 1564578 0. 594, 592 1565172, 1565170, 10,0032
89 0 47591912, | 0. 4771647 4771640 52363 559 52363552, {0.0000
90 0. | -508587671. | 0. | 510740221, | 510740220 2152550. 2152549, {0,0000
911010 31668549. | 0. 1316736. 1316734 32985285 32985283, {0.0000
92 0 42077992, | 0. ] 5854304 5854302 47 432 2496 47932294 10,0000
93 0. -555 297, 0. 562 175. 562175, 6878 6878. 0.0000
94 0 -394 644 0. 416883 416883 22239 22239, 0.0000
9510, 0. -510H81. 0. 973178, 973 161. 462 597 462 580. 0.0000
96 0 332861. 0. 145 305. 145 304 478 166 478 165. 0.0000
97 0. -73923. 0. 775752 775751, 701 829. 701828, 0,0000
98 1 0.1 0 2444 554. 0. 188416. 188412 2632970, 2632966. |0.0000
99 0. -137 853. 0. 353363 553533 415702. 415700. 10,0000
100 0. 103079, 0. 73032. 73032 176 111 176111, 10.0000
101 0 0 0. 0 0 0. 0. 0,0000
1021 0.10.| -131676450, | 0. | 131676450. | 131676450 0. 0. 0.0000
103 0. -82990926. | 0. | 83171465, 83171465, 180539. 180539, {0,0000
104 0.| -65367714. | 0. ] 559338806. | 559338786 | 493971092, | 493971072, {0,0000
105 0 0. 0. 0 0. 0. 0.0000
106 0. 3068 846, 0. 681. 679, 3069527 3069525, 10,0026
1074 0.1 0. 541 068. 0. 10000 10000. 551 068. 551068, 10,0000
108 0 137 297. 0. 72272 72272, 209569. 209569.  ]0,0000
109 0. -105634907. | 0. ] 20476071 20476 066. 9911 164. 9941 159.  |0.0000
110 0. -28150. 0. 28150 28150. 0. 0. 0,0000
Ty 0. 0. 12533521, | 0. 29161 29115, 12562682, 12562636, 10,0016
112 0 2209. 0. 77918 T7918. 80127. 80127 0.0000
113 0. -13846. 0. 23846 23846. 10000. 10000. 0,0000
1144 0.1 0 -892 684, 0. 1000787 1000787 108 103, 108103, 10,0000
115 0. -6659. 0. 6659, 6659, 0. 0. 0,0000
116 0. -1479036. | 0. 1497 289. 1197 289. 18253. 18253. 0.0000
17 0 0 0. 0 0 0. 0. 0,0000
118} 0.1 0. 300000 5. 0 0. 300000, 299995, 1.0000
119 0. -266 764, 0. 2837490, 285790, 23026, 23026. 0,0000
120 0. 339600 0. 0 0. 339600. 339600. 1,0000

B sToM pacuére cXoaMMOCTh MTepallnii Gbijla Topasio Gosee MelJIeHHOH,

yeM IS MOZEJbHBIX npHMepoB. [IpHuuHA B TOM, UTO B MeJJIEHHBIX MPH-
Mepax CeTb J0JTOB NMPeAnpHATHi Oblia ropasno 0oJiee TyCTOH M pa3BeTB-
JEHHOH, a 3llech AOJTOBBIX CBA3ell 0YeHb MaJso. DTO MPUOJIHIKAET 3HAMEHA-
Tesb cxonumocTH K 1. Tlostomy cefiuac 450 urepaiiuit na/qu MOTPEIHOCTD
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~1071 (1 py6ab va 10 MJIPA), UTO MOKHO BHAETb MO HEHYJEBLIM 3HAUEHH-
sm b, B tada. 9. OnHako ckopocTh pacuérta 0CTasajgach Gojee BBICOKOH —
menee | cex. Ha PC Pentium IV.

Pesysabrat ta6u. 9 Hano o6beTUHHTE C NOTALIeHHEM BCTPEYHBIX JIOJTOB,
CyMMa KOTOPBIX COCTaBJsNa 0KoJo 21 mipa pyd. OKOHUATesNbHEIE Pe3yilb-
TaThi TpefcTan/eHbl B Tabu. 2. TaMm ke 0CTATOK NOJITOB, He MOTailleHHBIH
(hpaxkiHOHUPOBAHHEM, JACTHYHO TOrailleH MeTO/OM Tepeaapecandy. BuaHo
caepywllee:

e HauajbHast HHPOPMALIHS OYeHb HETOJHA — OHA COlepzKaja CBe/leHHs
JHIb TPHMEPHO O MOJIOBHHE IeHCTBHUTEJBHBEIX I0JIOB — TaK YTO Pa3yMHBIE
pe3ysnbTaThi MOXKHO MOJYUHTD JIMLIb MO AOMNOJHHUTEIbHON MH(POPMAlKH,

e MeToll (DPAKIIMOHMPOBAHHS B NaHHOM mpHMepe moracua 80 % BHyT-
DEHHUX IOJTOB CHCTEMBI, YTO AEMOHCTPHPYET ero 3PpPeKTHBHOCTE;

e MeTol mepeaapecanvi racut 42 % oT ocTatka, uTo emé dosee 8 % ot
Hava/JbHOH 3al0JPKEHHOCTH.

Takum o6pazom, Haubosee 3ekTUBHA caenyoias kKombruHaus. CHa-
9aja TOracHTb BCE, YTO BO3MOXKHO, METOAOM (PPAKIHOHHPOBAHHS, TaK Kak
OH SIBJSIETCS IOPUINYECKH Oe3YKOPU3HEHHBIM, H €r0 Pe3yJabTaThl 00s3aTesb-
Hbl AJisl IpednpHATHH-ydacTHHKOB. K ocTapilelicss 4acTu L0Jra npuMeHHTb
METOJl mepeajipecallH, HeoOs3aTeNbHBIH Ui TPeIPUsTHE, U BBIAATH €r0
KaK PeKOMeHAALH:O.

2.3.6. Bunewnasa 3adoaxennocme. Ilpenmpustus ¢ Ne 121 mo
No 7754 caMH He masaJid CIHMCKOB HOJTOB, HO CBELEHHS 00 UX OTHOIICHHSX
C HCXOZHBIMH TDEANMDHATHAMH coflepkatcss B Taba. 4. Ecam xakoe-To
U3 BHEIUHUX TNPEINpPHATHH SABJSETCH TOJABKO IeOHTOPOM HJIH TOJBKO
KPeIUuTOPOM, TO MeTOA (PPAKIHOHHDOBAHHS HE YMEHbIllaeT ero JOJrOB.
Onnako QpaxkiHOHHOE TorailleHHe BO3MOYKHO, eC/IH BHEIlHee TPeAnpHsaTHe
€CTb OJHOBPEMEHHO B KPEeIHUTOPCKOM M 1eOHTOPCKOM CITHCKAX.

OO0tiee 4HeJI0 3amuced MO BHEIIHHM jojraM pasHo 13584 — (1040 +
+ 580) = 11964. Bersbiii mpocMoTp moxasan, uto He MeHee 22 % (Bo3-
MOKHO, 10 36 %) 3THX 3amucell TAKOBBI, YTO BHEIIHEE TMPeANpPUSITHE HMeeT
OHOBPEMEHHO KPEeIUTOPCKYIO U IeGHTOPCKYI0 3a10JIXKeHHOCTH.

3HaYUT METOIOM (PPaKUMOHHPOBAHUS MOXKHO eLlé CYIIeCTBEHHO YMeHb-
IIHTh OCTATOUHBEIE NOATH (KOHEUHO, He BHyTpPeHHHe, a BHellHHe). OnHAKO
KOJIMYeCTBEHHBIH PacyéT HE TPOBOAMJICS.

§ 3. Ilepeaapecanus

HafineHo peiwleHHe 3afa4d mOTAIleHHs B3aWMHBIX JOJTCOB CHCTEMBI
60JIbLIONO YHCJIA TPEANPHATHE, OPH KOTOPOM CYMMa OCTATOYHBIX MOJTOB
MHHHMaJbHa. OHO He €IHHCTBEHHO, H CPeIH MHOMKECTBAa 3THX pelleHHH
MOYKHO BBIOPATh TAKHE, YTO YHCJIO OCTATOUHBIX AOJTOB MEHee 4HcJ/a CaMHX
APeANPUATHE, MPHUYEM, BBITIOJHEHbl YCJAOBHS, CYLIECTBEHHO 0bjerdamiime
nocsieNyiolliHe GAHKOBCKHE TePEeBOAbl AeHer. AJITOPHTM sIBJASIETCSl CBEpPX-
OBICTPBIM.
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3.1. YmenbmeHue ocrarouHoro goira. B §1 nokasaHo, 4To nJs
3aMKHYTOM CUCTEMBI C XOPOLIO Pa3BUTBLIMH CBSA3AMH MeTOH (PPaKIHOHUPO-
BaHH$ BLICOKOY(P(EKTHREH M 1aéT MaJblit ocTaTOuHbIM aoar. OpHako gaxe
B 3TOM CJIyuae XeJaTe/lbHO YMEeHbIIHTh HACKOJIbKO MOXXHO BEJIHYHHY 3TOrO
ocratka. Kpome TOro, B ompeesiéHHbIX CUTyalUsX 3 (eKTHBHOCTH MeTo/a
(hpakHOHUPOBAHHS 3aMETHO MOHHKaeTesd. K TaKHM CUTYalHUsaM OTHOCATCS:
1) He3aMKHyTas CUCTeMa, B KOTOPOH 3HAUMTEJNbHAs 4YacTh CBsidell ocCy-
IHECTBJSETCS ¢ BHELIHUMU TPEANPUATHAMU; 2) CHUCTEMA C <«IepPeKocaMu»
SKOHOMHKH, BKJIHOUAIOIass MOHOTOJUCTOB, MCKYCCTBEHHO 3aBbillaiolias ie-
Hy Ha CBOW MPOAYKLHI; 3) CUCTEMA C MAJOPA3BETBJAEHHHIMU CBA3SMH,
Jaxke Tpu GONBLIOM YMCJe TPeAnpHATHH. B 3THX ciyuasix ocTaTouHbii
JIOJIT 1OC/Ie (PPAKIIMOHUPOBAHUS MOXET ObITh 3HAUHTEJbHBIM, TAK YTO €ro
yMeHbLIEHHe CTAHOBHUTCS HACYIIHbIM.

B 3THX cjyuasax Halo cHavaja MakKCUMaJbHO yMEHBIIHTE JI0JIT METOIOM
(hPaKLHOHUPOBAHHSA HACKOJAbKO BO3MOKHO. 3aTe€M K MOJyUYEeHHOMY COCTOS-
HHIO CHCTEMBI 11€J1eCO00PA3HO MPUMEHATh MeTO[ Mepeajpecaiidu noapodHo
NPUBOAUMBIH HHIKeE.

3.2. Merton nepeagpecaunu. HeTpyaHo mokasaTb Ha mpuMepe, 4TO
€r0oCco0 3aMKHYTHIX [I€MOYeK HMeeT TPHUHIIMMHUAJABHBIE HenocTaTok. Pac-
CMOTDPHM 1I€MOYKY, B KOTOPOH Kaxpaoe mpeampustue ¢ l-ro mgo (N—1)-e
JIOJPKHO CJlefly I0IeMy OMHAKOBY 10 cyMMy & (prc. 19 a), Ho N-e He 10/KHO
l-my. DTa uenouka pa3oMKHYTa, U YKasaHHHIH cnocod HempHMeHHM. B To
JKe BpeMsi OUEBHJIHO CJIeflylolllee peilleHHe 3TOoH 3ajgaun: l-e go/mxHo N-my
CYMMY &, TO €CThb JOJI MepeajipecoBbiBAETCS, a OCTAJbHBIE AOJTH TacsiTes
(puc. 196).

o O
4 sve
03 o
o2 N-1o
1 N
O——»0
a 6

Puc. 19. [lepeanpecauus noqara ofpatieHueM ernouKH

D10 peilileHHe NPUEMJAEMO ¢ SKOHOMHYECKOH TOUKH 3DPEeHHs, 1axe eC/H
l-e u N-e mpenmpusatTHs HHUKOrZa paHee He 3Haau Apyr o japyre. OHo
COOTBETCTBYET OOBIUHOMY BEKCeJbHOMY o0pailleHH: l-e mpeanpusTHe, He
UMesi CBOOOAHBIX CPEACTB, 3aMJIaTHIAO BeKCceJeM Ha MNpeibsiBUTEJNs CBOH
IOJIT BTOPOMY, BTODOE 3THM K€ BekcesJeM 3-My M Tak gajee, a N-e
NpelbIBUIIO 3TOT BeKcesb 1-My.

O6mas mareMaTH4yecKass (QopMyJHpPOBKA mepeajipecaniy JI0JroB AaHa
B [1-2]. TIycTb &y, €CTH BEJIMUKMHA A0JTAa M-T0 npeanpustusa n-my (1 < n,
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m < N); TeM CAMBIM MBl YCTOBHIHCD, UTO Zip,, > 0, €Caii m-e npeinpusThe
AOJDKHO N-MY, B &y, < 0 B oOpatHoM chaydae. OueBuaHO,

Epm = —Tmpn TPH N F M U Ty = 0, (14)

TO €CTh MATpHIA A0JATOB X KoCOCHMMMeTpHUHa. Beeném GaJjaHchl KPelHTOB
W I0JTOB KaXX[0ro MpeAnpusaTHsa (casnbio)

n
Spn = Z Lnm, I<n<AN (l5)

m=1

B cuay (14) nocTtaTouHo 3a4aBaTh TOJNBKO MOAAMATOHAJNBHY:) YacTh MaT-
prnbl X (1 <m < n < N), conepxamyio N(N — 1)/2 saementos, a (15)
NEPENHCaTh B CJAEMYIOHIEM BHIE!

n=1 n

Sp = Z Lpm — Z Lanpy - (16)

m=1 m=n+1
3aMeTHM, 4YTO

N
Z Snm = 0; (17)
n=1

focjielHee O3HauaeT 3aMKHYTOCTb CHCTEMBl (IOCKOJBKY PACCMATPHBAKTCS
JIOJTH TONBKO MEXKY NPEANPUATHIMH AaHHOH CHCTEMBL).

Bszanmo3a4ér 10aroB (popMasbHO ABJISETCS 3aMEHOH HCXOMHOW MaTpH-
ubl X Ha HoByw Mmatpuuy Z. B [1-2] chopmyauposano u 060OCHOBaHO
caeayloiiee

YreepxaeHue. Jobas Kococummempuunas mampuua 7, coxpa-
Haowas eexmop carvdo s(Z) = s(X), coomeememsyem IKOHOMULECKLU
donycmumomy 3a4EMY 83aUMHbLX DOLCO08.

CyiecTByeT 6eCKOHEUHOe MHOXKECTBO AOMYCTHUMBIX 3a4éT0B. Cpelu HUX
HMeTCH Kak noraileHHe AO0JTOB B LENOUKaX, Tak M nepeaigpecautu. s
OHEHKH KauyecTBa MOJyUaeMblX DelIeHHE BBEAEM BEKTOPHI KPeAHToB ¢(Z)
¥ 104ros d(Z) mpeanpUaTHi:

N

1

C-n(Z) =5 Z (|5nm| + Znam ) (18)
“m=1
1 N

dn<Z) = 7 Z (|3nm‘ - 5nm); (19)

m=1

LOJTH 31eCh OTpeNeseHbl KaK MOJOKHTe/NbHbiE BeJHYHHBI. BbipakeHus
(18), (19) raxxe moxkHO TupeobpazosaTb K BHIY, aHaJorHuHoMmy (16).
OueBHIHO, CaNbI0O CBA3AHE ¢ HUMH COOTHOLIEHHSMH

$0(Z) = enl(Z) — dn(2), (20)
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Kpumepuem xauecmesa svibepem cymmy 004208 ecex npednpuamuil

N N N n—1
DZ)=Y dulZ) =Y. calZ) = 3 3 % Iz (20
n=1 n=1 n=I1m=I
nocsesHue papeHcTsa caeayioT u3 (14)-(17). OuesnaHo, ueM MeHblIe
D(Z), tem ayulile npoBeigH 3a4ET J0JATOB C SKOHOMHYECKOH TOYKH 3PEHHS.
Onnaxo, caenars D(Z) cKodb YrOAHO MajbiM Helb3sd. B camom neJe, mo-
CKOMBKY ¢, 2 0 nd,, >0, ro u3 (7) caenyer, uto |s,(Z}| < ey (Z) + dn(Z).
CyMMHpys 5T0 HepaseHCTBO OT | 10 N U cpasHuBas ¢ (21), noayuum

1 N
D(2) > Duin = 5 3. Isn(Z)] 20 (22)

BeauuuHa s, HHBADHAHTHA OTHOCHTEJBHO NPOLEAYPH 3a46Ta 0JrOB. 3Ha-
9uT, Dy TOXE €CTh HHBAPHAHT CHCTeMBl. Ecju x0Tst Obl OfHO Cajibao
HeHyseBoe, T0 Dy > 0

3.3. UpeanbHoe pemennie. B [1-3] u3 gonycTUMBIX 3a4éTOB BHIOU-
PaJHCh Te, KOTOPbleé MHHUMH3UPYIOT 3BKJHAOBY HOPMY MaTpuubl 7 (0pu
onpejesieHHH 3TOH HOPMBI BBOAWJMCH Beca). Ha mpumepax 6blj0 BHIHO,
yto BesuynHa D(Z) npu 31oM Gauzka K Dy, OCOOEHHO [Jsi BAPHAHTOB
MEeTO/1d, OMHCAHHBIX B [3]. AJICOPUTM HAaXOKIEHUs1 TAKUX peilieHuil oKasal-
cst GeictpeiM. OIHAKO, MOXKHO MOCTPOUTE JIYULLIHE pPelleHUs.

Onpenenenue. Hazosém donycmumoe peulerue udeqarvHoim, eCau
D(Z) - Dmin-

MpeassHoe pellleHMe HMeeT OTHO Bay{Hoe CBOHcTBO. PaBeHcTBO
|5, (Z)] = ¢, (Z) + d,(Z) BO3MOKHO TOJBKO eCiH ¢, = 0 u/uau d, = 0.
M3 (20) cnemyer, uTo Ha MIeassHOM pellleHHM TaKHe PAaBEHCTBA AOJIKHBI
BBINOAHATLCS NPH Bcex n. B stom caywae ¢, = s, 1 d, =0 npu
$p >0, ¢, =0udy, = —5, pu 8, <0, ¢,, =d, =0 pu s, =0; 10
eCTb y TOPEANPUATHH ¢ TIOMOMKHUTEJbHBM Cajbllo He OCTABTCsl HHKAKHX
JIOJITOB, NPH OTPHLATENBHOM Cajbl0 — TOJbKO JOJTH, MPH HYJEBOM —
HH JOJIFOB, HH KPEMHUTOB. DTO AEHCTBHUTEJNBHO Haubosee 1eaecoodpasHo
HKOHOMHYECKH,

MneanpHoe peleHne He eIWHCTBEHHO. TakHe pelleHHs COCTABJSIOT
MHOTOTPAHHHK B HEKOTOPOM noanpocrtpanctse [N (N — 1)/2]-mepHoro mpo-
CTPAHCTBA, 00PA30BAHHOTO MOAJAMATOHAJNBHBIMH MEePEeMEHHBIMH 2,,,. Hexo-
TOPble H3 HHUX MOTYT BBIPAXATbCSl MPOCTHIMH SIBHBIMH (DOPMYJIaMM, Ha-
npumMep

Znm = %27 n#m, Zyp =0. (23)
Pewenne (23) cooTBeTCTBYET TOMY, YTO AOJIT JOOOTO MPEANPUSITHS C OTPH-
[1aTeJbHBIM CaJMbA0 PACTpelesasieTCss MeXIy BCeMH KPeIHTOpaMH mponop-
[IHOHAJBHO BeJIMYMHAM HX cagblo. Henoctatkom pelnenus (23) sijisieTcs
TO, YTO MATPHLA Zp,, COAEPIKUT MHOTO HEHYJEBBIX 3JEMEHTOB, TO €CTb
MeXKIy MPeANMPUATUAMH OCTaBJsSeTCS MHOTO CBsA3eH.
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Hauboapiinii npakTHUECKHI HHTEpeC NMpeACTaBJ/sieT MOJMHOXKECTRBO pe-
IIEeHHH, AOCTPOEHHE KOTOPOro OMHCAHO HHKE.

O603Hauum uepe3 P 9uCI0 CTPOTO MOJOXKHUTENBHBIX CaJNbAO Sp, a de-
pes () — UHCI0 CTPOTO OTPHUATeNbHHIX; oueBHaHO, 0 < P+ @ < N,
a N —P—() ecTb 4HCJIO HyJEBHIX Canbao. BO3bMEM BCe MOJOKHUTENb-
Hble CaJjibllo, MPOH3BEAEM TPOHU3BONBHYK HX NMEPECTaHOBKY H MOCJE 3TOFO
0003HAUHM HX 4epe3 ,, | < p < P. AHajJOorHuHO BO3BMEM MOOYAL OT-
pHHATEJIbHBIX CAJb0, MPOU3BEAEM HEKOTODPYIO NMepecTaHoBKY H 0603HAUHM
gepes J,, | <qg < Q.

JlasbHelinas npolenypa Jerko NosiCHIETCs TeOMETPHIECKH ¢ MOMOIILBIO
puc. 20. M3 BeJHMYHH «, CTPOMTCA JHHeHKAa HTOTOBBIX KDEAHTOB, a H3
fJy — MWTOTOBBIX MOJIOB MpeAnpHATHH. JIJIMHBI 3THX JHHeeK OJHHAKOBLI
B cuaty (17). TIposeném rpaHulibl, COOTBETCTBYIOUIHE Y3JaM 00eUX JHHeeK
(myHKTHP). OHHK pa3obbiOT TH JHHEHKH Ha R otpeskos. Ecau cpenu BHYT-
PEeHHHX Y3J10B HeT coBmaaaoiinx, 1o R = P+ () — 1, B IpoTHBHOM cJydae
R < P+ — 1. lnuHBl 3THX OTPE3KOB TPHMEM 33 BeJIHYHHB Kpeau-
TOB AOJITOB |Zpym | MEZKIY COOTBETCTBYMOUINMH NpeAnpusTusiMu. OctajbHble
JOATH Zpy,, B TOM 4HCJE BCe, OTHOCSIIHECS K MPeANPHUATHSAM C HYJEeBbIMH
CaJbJI0, NOJOXKHM PABHBIMHM HYJIIO.

&) Qy O3 o

o) O O O O Te)

By B By B4 B,
Puc. 20. BapuaHt uneaibHoil nepeanpecaunu

Takum o0pasoM, TOCTPOEHO MleanNpHOe pellleHHe, copepxkalliee He 60-
Jee N — 1 He HyJeBbIX TOAAHATOHANLHBIX 3JIEMEHTOB Zpy,. OTHCAHHLIA
AJATOPHTM HACTOJBKO OBICTP M TPOCT, YTO He MPelbsiB/sieT Cepb&3HbIX
TpeGOBAHHE K KOMIbIOTEDY.

[Tpounmoctpupyem ero npuMepoM cHuctembl ¢ N = 10 u matpuueit X
¢ 45 HeHyJIEBBIMH TOAAHATOHAJBHBIMH 3JeMeHTaMH (Tabu. 10); HauaibHast
cymma nosros pasHa D(X) = 3729. Tlocse ynopsizoueHust no yObIBAHUIO
[sp| mosmydaetest MaTpHua Z BCEro ¢ 7 HEHYJEBHIMH dJeMeHTaMH (Tadu. 11)
1 cymMo# goaro D(Z) = 62, MHOTOKPATHO MeHbIllell Hada/bHOM.

3.4. O6cyxpeHne.

3.4.1. Ippexmusnocmo. Tlog <«upeAnpUATHEM» MOXKHO [TOHUMATH
a06oe wpHaHueckoe (MAH QH3HUECKOE) JIHLO, B TOM 4HCjae OaHKH W roc-
Gr012KeT. DTO MO3BOJAET PACCMOTPETh H 3a4eCTb BCE BHABI AOJTOB, HMEW-
lMecst B CTpaHe.

[MpensioyKeHHBIH aJrOpPUTM TO3BOJsET MPOH3BECTH MOralleHHe BCexX B3a-
HUMHBIX HOJIFOB CHCTEMBI TPEATPHATHE, KOTOPHIE B NPHHIHMIE MOTYT ObITh
noraiieHpl. JTO [enaeTcs NPAKTHUECKH MIHOBEHHBIM PacuéToM, MHHYS
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Tatauuga 10

12 s a4 s | e 7 8 |9

2 | -2

3 -1 | 20

4 4 | 5 | -2

5 25 | o | 25 | 30

6 | =15 150 | =30 | 20 | _goq

7 3 | 40| 3 | 3| 5 | 25

8 Lol -2 | 2| 2| 4 | -15] 5

9 10 | 332 | —15 | =25 | 498 | 0| —10 | 20

10 Lol -5 | 2| 1 | —20| 15 | -1 | -3 30
Tatauua 1l

I r 2 b3 4 s e T |8 |

2 2

3 0o | o

4 o | 0o o

5 0 0 0 0

6 0 | 0| 0o | o | -2

7 1o 0o | o] 0] o0

8 o | 7] 0 0o o] 0o o

9 0o |18 0 | 0o | 2] 0 0|0

10 O R R R R I I

OJUTEJNbHYIO TPOLELYPY MOCJENOBATENbHBIX OAHKOBCKHX TJaTeXel H He
Tpedyst HaAN4YUa CBOOOIHBIX OOOPOTHBIX CPEACTB y MPEATNPHUATHIH.

Henoraiaemasi 1os1s1 0CTATOUHBIX A0ATOB & = Dynin/D(X) 3aBucut ot
HCXonHol cucteMbl. OHa B mpuHUHIE MOxKeT Kosebatbest ot O (ecsu Bce
MPeNNPHATHS HMET HyJeBble Cajblo) A0 | (ecsu NMPeANmpPHATHS B AOJTY
Y OMHOT'O MOHOIMOJIHCTA, B3BHHTHBILErO [IEHY Ha CBOIO MPOAYKIHI0). 3Haue-
HHe 0 ~ | CBHIETEJbCTBYET O KAaTacTPO(HUECKOH HeCOaNaHCHPOBAHHOCTH
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teH. TIpH HOPMAJBHBIX COOTHOUIEHHNX IeH JO/KHO ObiTh ¢ < 1, TO ecTh
npeJIOKeHHBIH 3348T JHKBHANPYET KPU3HUC HemsaTexked.

[MocyenHee paccy:KIeHHe SBHO TOApA3yMeBaeT, 4TO CHCTEMa 3aMKHYTA.
Onnrako, peajbHO 3TO HE TaK: NPedNpHUATHS 00JACTH HMMEKT CBS3H MO
BCEH CTpaHe, a MPEATPHSATHS CTPaHBl — 3a pyderkoM. Uem Goubile B3siTas
CHCTeMa, TeM OJIHXKe OHA K 3aMKHYTOH, TeM MeHbile (B CpelHeM) BeJIHYH-
Ha & u Gosee sdQekTHBeH 3a49€T noaros. Ero Haudosee BHIFONHO nesaTh
IJs BCEro MHpa HJH, XOTsi Obl, A TPYNNBl CTPAH C TECHO CBS3aHHOU
SKOHOMHMKOH.

PaccMOTpeHHBIH AJrOPHTM TPOH3BOAHT Mepeaipecaln:d OCTATOUHbBIX
LOJrOB Ha KOHKPETHBIX PUIMYECKHX JHI, a He HA KJIHPHHTOBYK najary
WKW APYroH UeHTpasbHBIM opraH. TeM cambIM, 3TOT MeTon He Tpedyer
Bbigauu kpenutoB lleHTpanbHoro BaHka M He BbI3biBaeT WH(AsHD. Bcé
310 00yCJ/IOBJAHBAET BBICOKYK 3KOHOMHUECKYIO 3(D(DEKTHBHOCTD METOHA.

3.4.2. Ilepecmanosexu. Pa3indHble TePeCTAHOBKH MPEANMPHSATHH Kpe-
IUTOPOB U MPELNPHATHH- 10/2KHUKOB Ha JHHeHKax puc. 20 MOryT mpHHeCTH
LOTIOJIHHUTEJbHBIE MPEHMYIIECTBA.

Cpenn mpenmnpHATHH ecTb KpynmHble M Manable. Ecan coxpaHuTte Ha
puc. 20 HCXODHBIH TMOPAIOK MPEANMPHATHH, TO BEPOSITHBI CJayuYaH, KOTAa
6oJblIoe TIPEANDPHATHE OCTAHETCS JOJXKHHKOM HJH KpPEeJIHTOPOM MHOTHX
MeJKHUX npeAnpHaTHd. Ecau Xe ynopsaouHTh KaXKAyio JUHEHKY 1o yObl-
BAHHIO |[$p|, TO TakoH cuayuaih Majgo BepOSsITEH, W B CPENHEM Kaxiaoe
APEANPHSATHE OCTAHETCS CBSI3AHHBIM € HEOOJIBIIHM YHCJIOM MPEeANpPHSITHH.

HenecoobpasHo CTpynmmHUPOBATE MPEATNPHSATHS TaK, 4TOOBl KPETHTOPHI
U MO/DKHHKH, JlexKallive B JHHeHKaxX APyl MPOTHB APYra, MMesaH Koppe-
CTIOHAEHTCKHE CUeTa B OJHOM M TOM iKe OaHKe. DTO CYUIECTBEHHO YCKOPSeT
f0CeIY IOl e PACUETHl MEXKAY HUMH: IePeBOA JeHer BHYTPH OaHKa BBIMOJ-
HfieTCs MHOrO OBICTpee Me:KOAHKOBCKOrO miaTexa. M3 aTUX rpynn MOKHO
COCTaBHTb YKPYTIHEHHBIE IPYMNNbl MO GaHKaM, OXBAaueHHBIM TOH HJH HHOH
aBTOMATH3HPOBAHHON CHUCTEMOM MeKOAHKOBCKMX PacuéTos.

310 NOIKHO 00JEerdHTh NPEANMPHATHAM BBIMJIATY 3HAUHTEJNBHOH HacTH
OCTATOUYHBIX JOJIIOB 33 CUET COOCTBEHHBIX O0OPOTHBIX CPEACTB.

3.4.3. Bvicmpodeticmgue. TlpelsioXXeHHBIH aJrOpUTM OYeHb MPOCT.
OCHOBHO® UMCJIO OMepaluil MPHXOAMTCA HA BBIUHCAeHHe caiabao (~N?)
M Ha MepecTaHoBKH B JuHelKax (<N?). Ecau BbiuMCAATh casibio mo (op-
mysie (16), BBoas mMarpuiy X Mo OHOH CTPOKE H CTOJOIY, TO AOCTATOYHO
onepaTuBHOH naMatTH ~2N unces. Takum o6pasoM, /s BCeX MPeAnPUSTHH
Poccun MoXKHO mpoBecTH pacdér Ha MepPCOHAIBbHOM KOMIMbIOTepe.

Pacuér uesecoo8pa3Ho NPOM3BOAHTBL B LEJBIX dHcaax. Hago uUmeThb
B BMAY, 4TO 32-pa3psifHBIl KOMOBIOTED NPH PAcuéTax B LEJBIX YHCAaX
n03BoJIsteT 0e3 CrellHa/AbHbBIX YXHIIPEHHH OnepupoBaTh ¢ YUC/AaMHu He Hodee
231 ~ 2. 10%

JI. B. Ky3bMrHa cocTaBu/a 1€MOHCTPALIMOHHYIO MPOTPAMMY TAKOTO pac-
uéra DECAN-2 (Debts Canceling) Ha astike FORTRAN.

3.4.4. Muposas skonomura. . Ha 3anaie 3BeHbst 5KOHOMHKH XOpO-
o coryiacosaHbl. OnHAKO, H TaM BO BPeMsi OHMPIKEBbIX MAHMK BO3HHKA-
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10T KpPaTKOBPeMeHHble, HO CepbE3Hnie KPU3HCHI HemJlaTerkel, MPUBOASIIIHE
K 3HAYMTEJbHBIM TOTepAM. LC/AM pacrojiaraTb BBeAE&HHOH B CTPOH Tpo-
rpaMMOH Ha MOIIIHOM KOMIMbIOTEPE, TAKOH KPH3MC MOXKHO JIHKBHAHPOBATb
B CYMTAHHBIE MHHYTHl. D 06bi4HON Ke 0OCTAHOBKe Takas Mporpamma Ios-
BOJIUT YMEHBIUHTE pasMep OBOPOTHBIX CPEICTB, YTO MPHHECET ONIYTHMYIO
NPUOBIID.

§ 4. baHkoBcKue MIaTeku

4.1. Beegenue. PaccmoTpena 3amaua MexKOAHKOBCKOTO KJIHPHHTOBOTO
pacuéTa UpH OTPHULIATE/]BHBIX calblo 4HacTH OaHkoB. [lpemiokeH nepe-
XOJ OT AMCKPEeTHLX TepeMeHHBX K HempepbiBHbIM. [locje 3Toro samauy
MOXKHO pellnTb MeTOAOM JHHEHHOro mporpamMMuposanus. Harigens: Taxkue
HernpepbiBHbIE NEpeMeHHbIe, B KOTOPBIX pelleHHe BCeria CyUIeCTBYeT, eC/H
CYyMMapHOe CaJ/bl0 BceX OAHKOB HEOTPHIIATE/BHO. DTO pelleHHe HAXOAUTCS
JBOUCTBEHHDBIM CHMIIJIEKC-METOLOM.

PaspaGoran sdgexTHBHBIN aJropUTM Tepexona OT HenpephiBHHIX fie-
PEeMEHHDBIX K (POPMHPOBAHHIO MAKETOB M3 AHCKDETHOIO 4YHMCJ/a MIATEXKHBIX
nopyuyeHni. PacuéT Ha mpuMepax mokasaJ, YTO 3TOT ajTOPHTM MO3BOJSAET
3a4eCTb 3HAYMTEJbHYIO HACTb TJIaTeXKeH Jarke MPH CYIIeCTBEHHBIX HeXBart-
KaX AEHEeXHbIX CPelCTB y 4acTH OaHKOB.

Chadana 6bl1 paspaGotaH ObICTPEIE anropuT™, 3(h(MeKTUBHBIH B CUTY-
alMK, KOTZA CajbI0 MOUYTH BceX OAHKOB MHOTO MeHblle 000pOTa CPeiCTs,
T. €. CyMMa MPOH3BOAUMBIX KazK1biM GaHKOM MJaTexKkel MOYTH pasHa CyMMe
BCTPEYHBIX MJaTexel U3 APYyTHX OaHKOB.

Opanako, nocje 3TOT0 HAULJIMCh TPU MpPHMepa M3 TPAKTHKH C PesKo
HecGamaHCHPOBAHHBIMH MJIAaTEXaMHU (HATPHMep, OAHH U3 OAHKOB MOCHLJIAET
nJlaTeXkelt Ha BueTBepo OOJBLIYIO CyMMY, YeM apecoBaHO eMy). JTa CHUTY-
alMs notpedosajia CylleCTBEHHOH 10padoTKU MeToaa.

Huxe n3/10:keH MOIEPHH3UPOBAHHBIE METON.

4.2, UcxonHad mnocraHoBka. limeercs N 6aHKOB — Y4acCTHHKOB
kaupubra. B kaxaeiit 6aHK naaTékHele MOPYUEHHs OT KAHEHTOB (HMMewiine
pa3HBIf TIPHOPHUTET) MOTYT TOCTYNATh HEMPEPHIBHO B TeYeHHe padouero
aHg. OHu HeMensieHHO 00paBarThiBAOTCS M (€CJH OHH MPHHSITBI OAHKOM)
3aHOCATCH B 0asy JaHHBIX 3TOT0 GaHKa. B ompenesiéHHble yachl, HECKOJILKO
pas B TeuyeHHe padouyero AHs, COCTOsIHHE 0a3 JaHHBIX Bcex OGAHKOB 3armu-
ChiBaeTCst B 0asy NAHHBIX KJAUPMHIOBOTO umeHTpa. [locse mosnoxeHHol nepe-
MPOBEPKH AAHHBIX MPOM3BOAHTCA KJAHPHHIOBBIH PACUET, H ero pesy/bTaTbl
HEMeIJeHHO coollanTed 0aHKaM.

ChopmynupyeM pasyMHble TpeOOBaHHS K aJrOpUTMY KJIMPHHTOBOrO
pacuéra. DymeM opueHTHpOBaTbCS Ha HEKOTOPble 1HUGBPB Mo T. MoCKBe:
yucao 6ankos N ~ 20-100, moJHOe YHCA0 TIATEKHBIX MOPYUYEHHH B IeHb
~300000; GaHKH AOCTATOYHO CHJIbHO pPA3JIMUAOTCH MO MOIIHOCTH, Tak
YTO CYTOYHOE KOJHYECTBO MJATEXHBIX TOPyuYeHHH U3 n-ro 6aHka B m-U
MoxeT koJedarbea ot ~5000 no ~30. Ipenmosaraercs, 4yTO B LEJOM CO-
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CTOSIHHE CHCTeMBbl HOpMaJsbHoe (noapobHee 06 3TOM OyJleT CKasaHO paJee).
Ho Hekoropbie GaHKM MOFYT HCHBITBIBATH HEXBATKy CBOOOJHBIX CPENCTB
U, TeM CaMblM, TOJIHOTO B3aHMO03a4éTa BCEX MJATEXKHBIX MOPYUYEHHH He
NPOU3OHIET.

KenatenbHo, uTOOB PACYET MPOBOAMJICS pa3 B 4yac. JIJIsi 3TOro mOJIHBIH
KOMTJIEKC TIPOTPaMM MeXOaHKOBCKOTO pacyéTa JOJKeH TPeGoBaThb BCEro
20-30 Mun. pacuéra. Torna Ha aAropHTM KJHPHHIOBOrO pacuéra MOXHO
otBecTH 1-3 MHH. pacuéTa, T.e. ~10° apudMeTHUecKHX OnepauHil Ha Hejo-
poroM KoMmbioTepe. BUIHO, UTO aJropuT™M n0J#&eH ObITH OueHb GBICTPBHIM.

Bynem tpeb6osarh, uTOOB MJATEXKH C BBICOKHM MPHOPHUTETOM 00si3a-
TeJBHO BHIMOJHSJIMCh B TepBbIl ke pacuér. JlomycTHM, 9TO HeOOJBILOH
APOLEHT TJIATEXHBIX TMOPYUYEHHH ¢ HH3KHM NPHOPHTETOM MOXKET OCTAThCs
HeOMJIaueHHBIM B MEPBBIE PACUET Haxke AJIsi OAHKOB C AOCTATOUHBIMH CBO-
GOIHBIMH CPECTBAMH; HO B CJEYIOHIEM DACUéTe OH AOJIKEeH OHITb 3a4YTéH
(pazymeercs, 174 «GaaronoydHbix» 6aHkoB). OueBHJHO, TIPH pacyéTe pas
B 4ac Takas 3a/lepKKa HeGOJbIION YacTH TJlaTexel He BBI3OBET CEPbE3HBIX
HOCJIeCTBHH.

4.3. O6o3Hauenud. HuapopMauns 06 HCXOMHOM COCTOSIHHH CHCTEMBI
COIEPKHT CJIe/lyIOINe BEJUUHHbI:

n (1l <n < N) i m — uHaeke, 0603HAYAOUIMH HOMeD GaHKa;

Ky, 2 0 — uncesio naatéxHBIX TOpyueHHH U3 n-ro 6aHKa B m-i;

anmi (k < Kpy) — BeJAMUMHA k-TO NATEIKHOTO TOPYUYEHHS M3 N-TO

0aHKa B m-i;

A, — cBoGoaHble cpeacTsa n-ro 6aHka J0 pacuéTa;

C, — peseps, KOTOPBIH OCTaB/sieTcss Ha cuéTe n-ro 0aHKa Ha NEPBOM

3Tane pacyéTos;

JHP — nonyctumoe HenpepeIBHOE pellieHHE;

OHP — onrtumaJjbHOE HEMpepBIBHOE peilieHHe.

Cayuati, xorna y Bcex GAHKOB AOCTATOYHO CBOOOMNHBIX CPENCTB AJS
B3AaHMHOIO pacuéTa mo BCeM njaTexxkam, MajoepositeH. [losToMy cuuTaem,
4TO B KAXKAOM MaKeTe mnJjaTexkeil n-ro 6aHKa B - MPOXOAHUT He MOJHOE
YUCJI0 TOPYyUeHHI K, @ YMEHbILEHHOE.

Torna ucxonHas cymma mjatexei U3 n-ro 6aHka B /-l pasHa

Knm

Apm = Z Unmk, (24)
k=1

a yMeHblUeHHAs Ha HEKOTOPYIO HOJIO &y COCTABJSET
Anm(l - ?Unm)~

Torna canbao n-ro 6aHka nocje pacdéra OyneT pPaBHO:
Nt
B’VL<4Y) = An - Z [Anm(l - 5L'nm) - Amn(] - J’mn)]» (25)
m=1
OHO cKNaAbIBAETCS M3 €ro HAYAJBHBIX CPEICTB, MOCTYMJEHHH OT APYrHX
0aHKOB M ero njartexkeil. 31ech H jajee MTPHX y CyMMBl O3HauaeT, 4To
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oHa GepéTcs mO BCEM HHAeKcaM, kpoMe m = 1. CumsosioM X o6o3HauaeTcst
MaTpHila (Tpm, ). OUeBUAHO, HHATOHAJbHbIE 3JEMEHTH T, B HeH oTCyT-
CTBYIOT.

4.4. HenpepoIBHble nepeMeHHble. [1a mepBoM sTane KJAMPHHIOBOrO
pacuéTa pelicHMe NPOBOAMTCS B HenpepvisHoix NepeMeHHbIX. Tpebyetcs
HalTu MaTpuily X Taky:o, 9To Bce OaHKH Nocqe pacdéra He 3aTPOHYT CBOU

pe3epBBI:
B, (X)>C, mpu I <n <N, (26)

a CaMH 3/JeMEHThl MATPUIBl YAOBIETBOPSIOT OUEBHAHBM OrpAHUYEHHSIM
0Lz €1 mpu 1<nN, I <m<N (n#m). (27)

JlioGasi MaTpuia, yAOBJETBOpAMUlAA HepaBeHcTBaM (26), (27), aBasercs
pellieHHeM B HeNpEepPBIBHBIX NMepeMeHHbIX. DymeM HaselBath ero donycmu-
moin Henpepotsroim perteruen (JHP).

[Tpu cymmuposanuu (25) no n sce naatexd OAHKOB B3AUMHO COKpalila-

10TCS, TaK 4To
Z B,( Z An. (28)

n=1 n=I

Cpasuusas ¢ (3), nosydaem HeoOXonuMoe yeaoBue cylectsoBanus JJHP:
N N
> A>3 Co (292)
n=I n=1

JloctatouHdsM ycaoBueM cyliectsoadus [IHP sasasercs
Ap > Cp nasa Beex n. (290)

Ecusu oHO BHITIONHEHO, TO CYIECTBYET MO KpakiHeil Mepe TpusHaabHoe [JTHP
Tpm = | (ero cmblesq — HU OfMH niatéx He npoussenés). OmHaxko wuc-
noabzosanue (296) HeynoOHO, TaK KaK KoHedHble JUMUTH Cp OrpaHUyeHbl
HayaJbHBIMU aKTHBaMH A,, KOTOpble 1Jis «XOPOLIMX» OAHKOB C MOJOXKHU-
TEJbHBIM Ca/ibI0 HEBENHKH.

C apyro#i CTOPOHBI, MOXKHO NOA06PATh TAKUE TECTOBLIE MPUMEDHI, B KO-
TOPBIX yea0BUe (29a) He ABASETCS HOCTATOUHBIM 145 cyllectsoBanus JIHP.
Bonpoc o HeoOxomMMOM UM [IOCTATOUHOM YCJOBMH cyllectBoBadHus JHP
TpyneH aas peweHud. OaHako HA mpakTHKe npH 00bmoM N U Go/blIOM
CyMMapHOM 000pOTe CHCTeMBI pellieHHe Tpu BhimoaHeHud (29a) ynaéres
HaHTH.

BBeném BesMUUHB canbao 6AHKOB NMPU YCAOBHU MOJHOrO TMPOXOXKAEHHUS
Beex naatexen (Tp, = 0):

N7t
B,=B,(X=0)=A4,+ Z mn — Anm)- (30)

m=1

OueBHHO, €CaU A1 BCEX 1 BBIMOMHACTCS yCJI0BHE
> Cpmpu I <n <N, (31)
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TO Tpym = 0 aeaderca JIHP. Takoe pemreHHe MOXKHO CUUTATh UOEQALHLIM
{Bce maarexku npowiu). HerpynHo Bumets, uro (31) siBasercsi HeoGXomu-
MbIM M JIOCTATOUYHBIM YCJOBUEM CYIIECTBOBAHUSA HAEAIbHOTO perlieHus.

Ecau yesnosue (31) He BhinosHeHO, a (29) BHINOJNHEHO, TO CYLECTBYET
deckoneyro mHoro JIHP. Torma MoKHO CTasUTbh BOMPOC O HAXOXKACHHH
ONTUMAaJLHOTO (B KAKOM-TO CMbICJIE) petlieHUsl.

4.5. OnumanbHoe pemenue. JHP, munumusupymoilee auHeliHyio
eIeBYI0 (PYHKIIHIO

N N
L(z) = > ComTam =min,  Cup >0 (32)
n=1 m=1

OyaeM cuuTath onmumarvion HenpepsiBHbIM petienueM (OHP). Ouesun-
HO, 33/1a4a Ha MUHUMYM (32) Npu JMHeHHbIX orpaHudeHusx (26), (27) ectsb
3a7a4a JIMHEHHOTO TPOTPAMMHPOBAHMUSI.

B otiwem cayuae OHP moxket ObITh He eTHHCTBEHHBIM — JOCTUTATHCA
Ha pebpe WM TPaHW BHIMYKJOTO MHOrOrpaHHMKa ycjaoBuil. [Jlaxke ecau
OHO eJIMHCTBEHHO, T.€. JOCTUTaeTcsi B BeplliMHe, BO3MOXKHA CUTYyallus,
KOT[@ BBIXOAMIIME M3 ITOM BEepPiIMHBl pedpO MAM TpaHb OKAXKYTCS MOYTH
napanaensHsIMH MaockocTaM L(x) = const. Torna OHP Gyner mioxo ofy-
CJIOBJIEHHBIM, U HeGOMbIINE BAPUAIIMM BEJHUHH Cpn, Apm, An WM faKe
OMIMOKH OKPYIJIEHHS TP BEIUHCJAEHUSAX MOIYT 3aMETHO U3MEHUTB pPeilieHHe
(B 4aCTHOCTH, BbI3BATb NepedpoC PEIICHUS HA COCEIHION BEPLIHHY).

3ameruM, uTo ecqau ycaosue (29) siBasieTCsl TOUHBIM PAaBEHCTBOM, TO
OMIHMOKH OKPYI/ieHHS MOTYT NPEeBPAaTHTh €ro B HEPABEHCTBO 0OPATHOrO 3Ha-
ka, korga JIHP otcyrersyer. [loaToMy B anroputm Bcerma HY:KHO BBOLHTh
HeBOJbIITYI0 CTPAXOBKY OT OUIMOOK OKPYTJEHHS.

KoadgdpuituenTst ¢,,, MOXKHO 3a71aTh U3 pasHbix cooOpazkeHuH. Paccmor-
pHM B2 cJay4das, KOTOPsle MOXKHO CUMTATh NPOTHUBOMOJOKHBIMU KpaHHO-
CTAMH. B mepsoM nosaraem

Cam = Anm. (33)

Tako#t BEIOOP COOTBETCTBYET MHHMMH3AIMKM AEHEKHOH CYMMbl HENpolles-
wux nsaatexxei. Ha nepeoiii Barsisig ato Tpedosanue pazymuo. OnHAKo, npu
9T0M (DaKTHUECKH NpeanouTeHHe OTAAETCS KPYMHHIM MjaTtekaMm. Moxker
OBIThH 11€IMKOM OTOpOLIeH MAKET U3 MHOIMX MEJKUX MAaTEXKHBIX MOPYYeHHH
pany HEKOTOPOro yBeJHUYeHMs TPOlleHTa NMPOXokKAeHHs OOJbLIOro naketa.
Llesesyio dyHkimio, cootsetctayiomyio (33), obosuaunm L4(z), a coot-
BetcTBy0OEee OHP uepes X 4.

[IpoTrBomoNOKHAA KpalHOCTL — BHIOOP OAMHAKOBHIX Becos. bes orpa-
HUYeHHsT OOLIHOCTH MOXKHO MOJIOKHTb

Cam =1, n#m. (34)

D10 03HAuYaAeT paBHOMpaBHE MA/biX M OOJBUIMX NMAKETOB, MHHUMH3HPYETCS
CYMMapHEIH HPOIEHT HENPOXOXKACHHA MNJATEXKEeH BO BCeX Makerax. Tako#
BBIOOD 10J3KeH GoJbile YCTPaHBATh MHOTOYHUC/IEHHBIX HEKPYITHAIX KJIHEHTOB
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fankos. CooTBeTCTBYWOUIYIO 1eaeByxd dpyHKuuw U1 OHP obosHauumM uepes
LC(.T,') H ‘YC“

Cpasuedne Becos (33) u (34) npoBOAUIOCH HA UHCAEHHBIX TIPHMe-
pax, onucaHHbIX fagee B i, 10. OHo nokasaso, 4To ajlrOpUTM HAXOKIEHUS
OHP paBoficTBEHHBIM CHMIJIEKC-METONOM OUeHb YCTOHUWB nipu Becax (34),
a 1py Becax (33) MOTYT BO3HMKATDH OCJ0KHeHuUs. BoJsiee netanbHbill aHain3
nmoKasaJj, 4to Beca (33) mpUBOASAT K MapasiiefbHOCTH HEKOTOPhiX pEGep
JBOHCTBEHHOTO MHOTOrPaHHWKA YCAOBHH M TJOCKOCTH 11€7eBOH (BYHKIUH.
Ecnu npouece npuBenéT Ha Takoe pedpo, TO aArOPUTM HHOTHA COUBAETCS
(Ha mpaKkTHKe 3TO BCTPEUAETCSA UPE3BRIUANHO PENKO).

B npuniune, HeGonbllive U3MeHeHUs BECOB N0 CpaBHEHHIO ¢ (33) momxk-
Hbl JAMKBHIUPOBATb Takoe BbIPOKAcHUA. ONHAKO, 3TO NEAaTh HEUeaeco-
obpazHo. Okazanock, 4to xo1d Lo(Xe) > La(Xa), Ho 370 nipeBbilieHHe
HeaHauuTe  bHO. [lostomy sydmie ucnosbszoBath seca (11) U HaxoauThb
peutenne X MPU 3TOM aaroput™ yctoHums, uedesass (yaxuus Le(x)
TOUHO MUHHMH3UpyeTes, a ledesas QyHkius La(z) Oau3ka K cBoemy
MHHUMYMY.

PexoMeHgamnusa: BeCTH pacuéTsl TOMBKO C Cppy = 1.

4.6. 3apaua auHeiiHoro nporpammupoBanus (3JIII). OuesuaHo,
MUMEHHO TAKOBA 33/1a4a MAHUMM3AIMY JUHEHHOH QyHKUMK (32) npu JuHel-
HBIX orpaHuuenusix (26), (27). Dra sanaua comepxut N(N—1) nenssect-
HBIX Tpm, | <7, m < N, n # m. [lepemenssie 2, BooOlle He BBOAATCH.

Ec/in Kaxo#i-1o nakeT njatexe# oTCyTCTBYeT, T. €. ero A, = 0, 10 co-
OTBETCTBYIOULYIO EPEMEHHYIO Xy, MOKHO, B IPUHIIUIE, TAKKE HCKIUHTD
13 pacuéra. OnHaKO 3TO 3aMETHO YCAOXKHSET JOTHKY aaroputMa. BeirogHee
0Ka3anoch NoJaraTb B 3TOM Cly4de Zn;, = 0, 3andcbiBasg 3TO yCJ0BHE
B BHae HepaBeHeTBa 0 < 2y, < 0.

[Tocsie 3TOrO MCxoAHAA 3a1ada NepPenHChiBaeTCA CAeAYIOUMM 00pasoM:

N N,
Liz) = > > cumTam =min,  Cpp =0 (0081480 cpp = 1), (352)
n=1 m=1
N,
Z (Amnfr'nm - Amnmmn) + (Bn - Cn) =20, I<n<N, (356)
m=1
—ZTam + 120 nmpu Apm #0, 1<n, m< N, n#m, (358)
—Zpm =20 mpu A =0, 1<n, m<N, n#m, (351)
—Zpm =20, 1<n, m<N, n#m, (35n)

rae
N1
By, =By(X =0)=A,+ Y (Amn—Aam), 1<n <N, (35¢)
m=1
DTo Kaaccuyeckass HeKaHoHWYecKas (opMa 3amucd 3aJadd JHHEHHOro
nporpaMmuposanus. Hepaseucersa (351) BbIAEAAIOT NepBbIH KOOPAHHATHBIH
yroJ, a HepaseHCTBa (350)—(35r) ONUCKHIBAIOT MHOTOTPAHHUK OTPaHUYeHHH,
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3ameuanue, [lycts nas Hekotoporo n Beinonusercsd Ay, = Ayp =0
[ BCEX 1. DTO 03HAYaeT, uTO ni-f GaHK HHYEro He MOChLIAeT M HHYero He
noaydaeT. 3afaua (35) npu 3TOM BBIPOKAAETCS, U n-#i GaHK HeoOXOAUMO
SIBHO MCKJIIOUMTH M3 BCEX PACUETOB.

4.7. JIBoWicTBeHHBIH cHMILIEKC-MeTod. Jlasi pemledds 3afadu Ju-
HeitHoro nporpammuposanus (3JII1), samad€HO# B cUMMeTpuUuYHOH (opme
3anMcH

Cr) + Ty + ... + Ty, = min,
anr +apt+ ...+ o, + 01 =0,
A0+ Ao 4 oo+ Ayt + b1 > 0,
(36)
A1 T + Gt + oo + QT + bn > 0,
L 2 O, J == 1,

MCIONB3YeTCsl ABOHCTBEHHBIH cUMIieke MeTof. [lpuuém, aas ynpolueHus
aJrOPUTMAa HCIOJB3YeTCs YCJA0BUE, BCErAa BHINOJIHSIEMOE B JAaHHOU MpH-
KniagHol 3anaue: {¢;} = 0 mpu seex j=1,...,m.

[ToctpouM Tak HasbIBAEMYi0 B JAMHEHHOM [POrpaMMUpPOBAHUM CHM-
naekcHyo Tabauily. IlepeoiMu pacnogarawmres e CTOA010B U3 KOID(HU-

IIMEHTOB HEPABEHCTB {aij;'zl =1,...,n}. Hox uumu ctpoka C U3 Ko3p-
¢unnentos nenesoit Gpynkuun {c;;j = 1,...,m}. CrnpaBa — croaden B
13 ssementos {b;i = 1,...,n}. Caesa W CcBepxy — BCIOMOTaTesibHbIE

ctosfell U CTPOKA, COmeprKallhe TOJABKO i{EJble MOJA0KHUTE bHbE YHCAA.
[lepBoHauanbHO BO BCHOMOTATEJNBHYIO CTPOKY 3AHOCSITCS YIOPSIAOUEHHbBIE
yucaa ot | 10 m, a BO BCIOMOrate/ibHulil cTogqberr yucaa oTr m + | nmo
m + n. Takoe nepsoHaua/izHOE 3aN0JHEHHE COOTBETCTBYET YCJAOBHIO T = 0
IJ1S1 BCEX .

3aTeM K CUMIJEKCHOH Tadauile NMPUMEHSIOT TMpOleaypy, HassiBaeMyIo
«KOPLAHOBO HCKJ/IOHEHWE», N0 TeX MOop Hoka crodbeil B He OymeT comep-
JKaTh TOJILKO HEOTpHIlaTe/bHbIE 3/7eMeHTH. B nocienHeM chyyae peiieHue
CUMTAETCA HaWAeHHBIM W ONpefefeTcsd CJAeAyWiUM 00pa3oM: B Haya-
7€ BCeM I; TIPUCBAHBaeTCsA HyJeBOe 3HAUeHHMe; 3aTeM MPOCMAaTpHBAETCs
BCHOMOTATENbHBIN CTOJOEI; NYCTh 3HAUYEHHE ero ¢-ro 3JeMeHTa pasHo k
U He TIPeBOCXOAMT M, TOrAA X} TPHUCBAUBAETCS 3HAUEHHUE i-TO 3JEMEHTa
cToqabua B.

Pacemotpum Gosiee noapodHO airOpUTM TNPUMEHEHHS KOPAAHOBOTO HC-
KJIOUYEHHS,

Ecain Bee aneMeHTH ¢T04011a B 0Ka3aauch HEOTPHILATENbHBIMH, TO, KaK
y&Ke ObJIO CKa3aHO Bhilie, peilleHde HafiaeHo. Ecau ecTh oTpullatenbHbie,
TO WILEM CPeM HUX MHHUMAa/bHbIE. O003HAUMM €ro HHOEKC KaK kn (B Tep-
MHHOJOTHH CHMIIIEKC-METOAA HaWaeHa paspelraioilas CTPoKa ¢ HOMEPOM
kn B CUMILJIEKCHOH Tabauile).
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Ecnu B paspemawmillell CTPOKE HeT NOJOKUTEAbHBIX 3AEMEHTOB, TO
3aja4a He umeem peuierus.

3ateM M3 MOMOKHTEIbHBIX 3JeMeHTOB pas3pellamlleil CTPOKH BuibHpaeM
3/IeMEHT N0 HAUMEHbIIEMY NBOHCTBEHHOMY OTHOILEHH!O, T.€. OTHOLIEHHIO
COOTBETCTBYIOIIUX 37eMeHTOB cTpokK C' M Ha#eHHO# paspeliamolleil cTpo-
KH (¢5/ @k, ;). OG03HAUMM ero HHIeKe Kak km (B TepMMHOMOTHH CHMIIIEKC-
MeToa HalijleH paspeinaioliui crosbel ¢ HoMepoM k).

DAEMEHT Uy kn, CTOSHIMH Ha TIepPeceYeHHH pa3peuiaroujux CTPOKH U
cTonbia, HaseIBaeTCs paspewiarowyun sneMedToM. C ITUM paspeularoujum
3/7€MEHTOM JAeJaeTCsd OfHH lar OObIKHOBEHHbIX JKOPAAHOBBIX MCKJ/IOUEHHH:

— MeHsieM MecTaMU An-¥ 3jieMeHT BCTOMOratessHoro croabua u km-i
3/7€MEHT BCIOMOTaTe/bHOH CTPOKH.

— BBINOJIHSAEM TNIPeoOpasoBaHUe 3/1eMEHTOB CHUMIAEKCHOH Tal/HIle MO
CAeTYIOUUM (QOopMyAam:

s i #E kn, j# km
Qg ke Qkn gy bi — bi _ az.kmbkn i = i — Chm Qkna |

= Cj

a?ﬂj = ai.j — N s
AL km Ak km Ak km

aaga i =kn, j#£km

U,y o bien .

Uij — ———, bkn - T

Qkn.km Al km

(37)
and t# kn, j=km

_ . _ Ckm
i 5 = o lknkms Ckm = —
Qln ko

aas i =kn, j=km
1

Afen,km = .
Qkn,km

[Ipu 31X npeoOpa3oBaHUAX AAs 3ALLUTH OT HEYCTOHYUBOCTHU U OT OMIMOOK
OKPYIJIEHHS BeIMUMHB {G;5} U {¢;}, MEHbLIHE N0 MOLY/IO 1015 samensior-
e "Hyasimd. Ha a1oM npolienypa ofHOKPATHONO NPUMEHEHHsT «KOPLAHOBOTO

HCKJIIOYCHUA» 3aKOHYCHA.

4.8. Peseps. Paccmotpum, saueMm u kak Bopstcsd C. Ilo 6aHKoB-
CKUM TIpaBHaaM peiieHHe X LONYCTUMO, €C/IU Cafibio BCeX OaHKOB HEOTpPH-
uatedsisl B, (X) > 0. OnHako, pacuéT B HeMpepbiBHbIX MEpeMeHHbIX 1aET
IOOMU Xy, KOTOPeE (ecsM OHW He paBHel O uau 1) He MOryt, BooOLle
rosopst, ObITb TOUHO NPENCTABJEHBl B BUIE CYMMBI KAKMX-TO M/ATEXKHBIX
FIOpyUeHUH M3 SAHHOrO MaKeTa.

[TosToMy Ha BTOPOM 5Tare ajaropuTMa MPUXOAUTCA POPMHUPOBATH MAKET,
TO €CThb HaXOOUTb KaKHe-TO HA0OPbl (pyui C CYMMAaMM, BO3MOXKHO OoJee
OAMBKUMU K Ay Tpn. DTH CYMMBL MOTYT ObiTh GO/bIIE HAH MEHBLIE HCKO-
MBIX BEJMYHH; COOTBETCTBEHHO HaMeHstoTed By (X)), npuuémM B mobyio cTo-
pony. Ecnu nepBoHauasisHOo Oblsi0 YI0BAETBOPEHO orpaHuuenue B, (X) >0,
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TO TIOC/e (HOPMHPOBAHMUS NaKeTa HEKOTOpbie Besnuubel B, (X) okaxyTcs
OTPUILATENLHBIMH, U TIONYUYEHHOE pellieHHe CTAHeT HeJOMYCTUMbIM,

[TosroMy HA cTafiMu pacyéta B HETPEPHLIBHLIX MepeMeHHbIX HAA0 Tpe-
gosats Bp(X) = C,, rne C, — HeKOTOpble MOJOKUTEbHBIE BeJIHUUHbI,
soobiue rosops, He Manble. Mx BuiOop tesecoodpasHo cesath HCXONAsS
13 HEKOTOPOH XapaKkTepHOH BeJMYMHBI e€IMHHYHOrO IJaTeXa B KaXJIOM
NAKETE (-

Cuuraem, 4TO NpH GOPMUPOBAHUM OJHOTO MAKETA MPOUCXOAMUT OTKJO-
HEHUE OT UCKOMOH CYMMBI Ha Tapny,/2. Bce nakeTwl, moceliaembie H o-
Jgydaemble n-M GaHKOM, GopMUpyloTcs Hesasucumo. [losTomy 3a peseps
€CTECTBEHHO B3ATh Y/BOEHHBIH (10 Npasuiy 20) CTaTUCTUYECKHE pazbpoc
canvao By (X), umennmi Bug

Nt 1/2
oo = {Z (u;{mﬂflm)} . I<n<A. (38)

m=1

Onpepesende BeJNUUUH (py, TOXKE HEOAHO3HAYHO. PaccMOTpuM Tpu ecte-
CTBEHHBIX OINPeNEACHUS:

Apm = mgx Upmles (39a)
VQQ 1/2
Cim = (Z Tk) : (396)
k
anm = Z an\r?k . (398)
koo

BriGop (39a) aBaseTcsd oueHs HaAEXKHBIM, HO MOXKET MPUBOAUThL K HEpPEaih-
HO GoabwiuM 3HadeHuaM Cp. Buibop (398) He paér mocrartodyHoro 3anaca
HagékHOCTH anroputMa. [loaToMy Mel pekomeHayeM (396).

Onnaxo, ecau Qopmansio Beectd CU no Qopmynam (38), (396), o

MOXKET MMOJAYHHUTCA 0
2. Cn>2 An,
n n

U pelLieHHs B HEMPEPHIBHBIX MEPEMEHHHIX He OyaeT cyilectroBats. [lostomy
Oblia TpelJioKeHa NPoieypa BBeIeHUs Kodgduuyuenma 3anaca q:

10

(ST R WP
C, = 0 O0<g<l, (40a)
N
3t
Q=01+)=— 0O<exl (406)

N

Z A?Z

n=I1
(smech £ ~ 107 crpaxyer oT ownGox okpyrienus). PacuéTwl MpoBonsAT
€ Pa3JHYHBIMH 3HAUEHMAMH ¢, HAUMHAs 0T ¢ = | ¥ NMOCTeNeHHO yMeHbas.
Haudosnee npuemaeMs#l pe3ynsTat yaoOHO OlNEHUBATH BU3YaJdLHO.
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OuesunHo, npu 1000M ¢ B yKasaHHHX npefesaax cyutectsyer OHP.
Yem Medsilie ¢, TeM Oodbille cpeldsiss A0S DPOXOKACHUS MAaTexed.
Ho npu 3tom yMesbliaercsa peseps Ha (OPMUpPOBAHME LAKETAa M HOBHIIIA-
€TCHl BEPOATHOCTh TOTO, UTO NOC/e ()OPMUPOBAHUA NAKeTa pelleHHe CTaHeT
HeZoONyCTUMBIM. [lOCKOIBKY 3TOT Mpolece BepOSITHOCTHbIH, 3aBUCHMOCTD
pe3yabTaToB OT ¢ OyneT He BroJHe peryasgpHoi. MMenHo nostomy HyxHa
BH3yasibHas OlleHKaA.

Gameuanue. PopMupoBath tpedyeTcs TOABKO Te HAKETH, A KO-
TOPBIX CTPOTO ToAyuuaoch 0 < 2,y < 1. D10 Heboabmias 4acTh BCEX
BO3MOMKHABIX HAKEeTOB. TOABKO UX HeOOXOAMMO BKAKWUYATh B CyMMy (38).
OpHako, 3apaHee HEM3BECTHO, KaKWe NaxkeTsl OYAYT (OPMUPOBATHCS, TAK
YTO NPHUXOAUTCS 6paTh MOAHYIO CYMMY.

4.9, ®opmupopaHue maketa. PaccMoTpuM, Kax ienecoodpasHee Ha-
opate U3 Ky, BEAHUMH Gppmi CYMMY, HOCTATOYHO OJH3KYI K 3aJaHHOMH
Beauaude Aptom (0 < 2, < 1), OuesugHo, nepeGop BCEX BO3MOKHBIX
KOMOUHAUMH NaéT Hauayullee npubdauzxkedue. Ho yueao Takux koMOuHaUH
2Knm mpy wacto Berpeuanownxes Ky, &~ 40-50 HACTOMBKO BEJHKO, 4TO
00BEM BHIUUCJEHHI HEBBITIONHHUM,

KpoMe Toro, HeTpyzHo NpPUBECTH NpPUMep, KOTAA [a)Ke HaWJydlas
KOMOKHAIMs AaET MoxXoi pesyabTat. Ha puc. 21 u3obpaxéd cayuyaii, korna
MakeT COCTOMUT W3 OZHOrO OOJBIIOTO MJIATEZKHOrO [OPYYEHUS U OLHOTO
WM HECKOJbKHX O4YeHb MAJEHbKHX, A Znmy ~ 1/2. JloGas komOuHaiws
JIACT 3[€Ch OTIWYHE CYMMBI OT TPeOYEMOro 3HAYEHHWs] MOYTH HA MOJOBUHY
BeJIMUKHE naketal

annm

Puc. 21. Cayuall ni0xX0# yKJIaaKK Nakera

[TosTomy 11e1€C000PA3HO OTPAHMHYHUTHCH KAKUM-AHOO0 HECJOXKHBIM U
OBICTPBIM AATOPUTMOM. XOPOIIO 3apEKOMEH0BAAA ceds cleayolas npole-
aypa.

1. Ynopadouenue. PacnioNoXUM NAATEKH Gppmk B NOPSAIKe yOBIBAHUSA
uX BesHUHH. EcaKu HeoOXoaMMO y4ecTh TMPUOPUTETH, TO CHAYasfa CTABAT
MATEXKH C BRICIIUM TIPUOPHTETOM B NOpsiKe YObIBAHUS BeAHUHHbL, a M0C/e
HUX — MJATeXKH C HU3MIHM NPHOPUTETOM B aHaJOrHYHOM nopsiake. Tpedy-
eMoe uucao onepaiii ~K2  HeBeMKo.

2. Qopmuposarue. OnuiieM TMogydeHHe CYMM ¢ HeLoOOpOM §
W ¢ nepeSopoM ;. (COOTBETCTBYIOUME NAKETbl HA30BEM HUNCHUM
u Bepraum). Haunnaem co suavenuit s, =0 n Ssmo = Apm 1 «IYCTHIX»
naxeToB. HaJjee noouepénro npudaBasgeM MAATEKH Gyl

a) Spmk = Spmk—1 T Gnmk, E=1,..., Kyn;

nmk
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6) ecnm Spmik < ApmTrm, TO 3aUMCASEM TAATEXK (n;pmk B HUKHUH
nakeT, BePXHUI MaKeT He MeHseM, 3a HOBHIe CyMMBl OepPEM S, . = Spmk,
S:mk - Sj;m,kfl;

B) €CAM Spmk > ApmTrm, TO MAATEXK (Upypp HE 3aUUCASEM B HUKHUM
MAKET, & €T0 CYMMY COXPAHSIEM: §,, 1 = S . 1 |

) ec/iid BBINOJHEHO B) W BE[O6aBOK Snmk < Spmk_10 TO HOBBIH COCTaB
BEPXHETO [aKeTa eCTh TEeKYUIMH HHXKHUH MaKeT MAKC MAATEX Gpmk, 4 €70
HOBasg CyMMa pasHa sj{mk = Spmk,

J1) €CJid B) BBITIOAHEHO, HO Spmk =
HEro nakerta He U3MEHSIIOTCS;

e) BumoaHUB war k = K, IPOU3BOAUM TOCACHION MPOBEPKY: €C/H
Spmk T sImK > 2A,mTnm, TO B KAYECTBE OKOHYATEJNBHOTO OEpETCS HUXK-
HUI TTaKeT, B OOPAaTHOM CJydyae — BEpPXHHH.

Tpebyemoe unciao onepaiuit ~K,,, HAYTOKHO.

3ameuanue. Jlas chopmuposanHoro nakera netesas Gpyukuus L(X)
U TIPOIEHT NPOXOKIEHUS TMJaTekKeil MOryT ObITh KaK XyKe, Tak U Jydile,
yem aast OHP. B nocaenxeM HeT HUUErO HEIOMYCTUMOrO: TIPH HAXOK IeHUU
OHP pezepsnr ), CUUTAIOTCH HEMPUKOCHOBEHHBIMH, & TPpU (POPMUPOBAHUU
NMakeTa OHHU MOTYT Pacxom0BaThes.

+ .
Spmi—1» TO COCTaB U CyMMa BepX

4.10. Tectuposanmne. CHayasna AaHHBIH aATOPUTM NMPOBepsICs Ha Ma-
KeTax, HCKYCCTBEHHO MOCTPOEHHBIX ¢ MOMOILBIO AATUHKA CAAYYaHHBIX UHCes
10 HEKOTOPOMY 3aKoHy pacnpenesenuss. OnHAKO 3TH TeCThl OKa3aJuch
yepecdyp JETKUMH. B Takux pacnpesieieHUAX eCTh NJ1ATEXKM CAMBIX PA3HBIX
pasmepos, DOJBLUIMX CPEJHUX H MasiblX; MMH HETPYAHO XOPOLIO 3aMOJHHUTh
TpefyeMyo cyMMmy. CoOpMHpOBAHHbBIE MAaKeThl COBHALAJM C HCXOAHBIMH
3HAUEHUAMH A, T0nm Ha 3—4 3Haka.

Hacroauryio TpynHoCTh TNpencTaBAdiOT TP peasbHele NOAGOPKH U3
npaktHkU. Cpenn HUX ObIIO HEMAJO MAKETOB, MOXOKHUX MO CTPYKType Ha
puc. 21. OcHoBHBIE napaMeTpsl 3THX MoaGOPOK MpeacTaB/eHbl B Tada. 12.
Kaxnas ns nux comepxut 10 6aHkoB (Ha Gosbiiee YUCAO He paccHUTaHa
NpenaoKeHHass MeToguueckas nporpaMma) U, cooTBeTcTBeHHO, 90 nmakeTos
NMaTEXHEX NMOpyUeHUH. BuaHe! caenyouie 0co6eHHOCTH.

Bo-nepsbix, naaTéxHele 6a4aHCH OTAEAbHBIX OAHKOB MPAKTHUECKH He
CKOMIleHCHpoBaHbl. Hanpumep, nmenTes 60aHKH, KOTOPble AOJKHbI BHIILIA-
TUTh BCEM JPYTHM OaHKaM B COBOKYIHOCTH B 4-6 pas Gosbiliylo CyMMY,
yeM NOJAY4aloT OT HUX. [laxke B cpefiHeM [0 cUCTeMe MJIATeKH HecOaslaHCH-
posaubl o1 38 % aasa npumepa 3 1o 45 % aas npumepa 2. OueBUAHO, eCH
Y COOTBETCTBYIOIMX OAHKOB HET 3HAUMTEJbHBIX CBOOOIHBIX CpeacTs Ay,
TO CPENHMH NIPOIEHT HENPOXOKACHHS MJaTeXKeHd B CUCTEME

Zf AnmTnm
g=rm (41)

/

Z 1/171 m

n.m

Oynet OOJIBUIMM, HECKOJBKO 1eCATKOB MPOIEHTOB.



§ 4. bankosckue naamextu 189

Tabauua 12

Howep noabopku ITpumep 1 | Tlpumep 2 | Tlpumep 3
CyMMa BceX 3asBJEHHBIX Naarexed 237.618,0 95,3826 45,157 4
{maH py5.)
CymMa OTpullaTesbHEIX $alaHCoB 99,820,0 43,083.2 17.336,9
(MaH py6.)
CpeznHeapudMeTHyecKUl MakeT 2,640,2 1,059,8 501,7
(MaH py6.)
MosHoe UHCI0 NAATEKHBIX TOPYUeHHH 3970 1529 3259
CpeznHeapudpMeTHIecKHH NaAaTEXK 59,9 62,4 13,9
(MaH pyb.)
MaxcrmanpHel miatéx (MaH py6.) 9,000,0 7,000,0 3,766,5
Hucso natexell KpynHee CpeiHero 370 97 454
nakera

Bo-BTopniX, HMeetcss MHOTO OOJbIIMX [JATEXKHBIX NOPYYEHHUH, npe-
BRIIIAIOIIMX BEJHUHHY cpelHeapudpMetrieckoro naxketa. HanGonsimui xe
maTéXK B HECKOJBKO (10 6) pa3 mpessllllaeT BeJHUHHY CPeHEro NAKeTa.
Ecte naxers, comepxaiude ~20 nopydedud, npudyéM ~95% meHekHOH
CYMMBI HaKeTa COCTaB/AeT OfMH U3 MjaTtekedl.

OueBUaHO, ecal npyu GOPMUPOBAHMU OKOHUATENLHOrO MAKeTa 3HAYeHHe
ApmTpm «PeXKeT NOnoaaM» TAKOe KPY[IHOe [IATEXKHOE [OpPydYeHHe, TO
OT/1M4Me HaOpaHHOW CyMMbl MakeTa oT TpeOyemoi OyaeT Oogpwinm. Takad
cutyalus 6/arornosiydHO paspelraeTcs TOMLKO NPU HAJWYMH IOCTATOYHO
Soapwnx pesepBos Cp, (2 UX MOKHO BBECTH JIMIIb MPH HAJUUUU CBOGOIHBIX
cpencts Ap).

B npumepax 1-3 cBobonHsie cpenctBa A, He ykassiBaiuch. [lostomy
OHM OblJiM 33JaHBl B AAHHBIX METOAHUYECKUX PACcUETax CJaeIVIOLUM 00pa3oM:
J11 BAHKOB € NOJOKHUTE/AbHbIM 1aTEXKHbIM 6anadcoM A, = 0, nis 6aukos
¢ oTpulaTesbHbIM OanaHcoMm: A, = rx (BeauuuHy nedunura). OdesugHo,
npu v = 1 BCe naTeXKH NPOXOAAT, a NMpU r = 0 peireHUe MOXKET OTCYTCTBO-
BATh, TAK UTO UHTepeceH cayydait 0< r <1, ocobeHHO HeDOAbIIME T.

Briio nposeneHo Gonee 50 pasauyHeIX MeTopMuecKux pacuéros. Pac-
CMOTPHM BayKHeHITUe Pe3yabTaTHI.

Ienesan ¢yrxyua. Pacuét nepsoll ctapuu (T.e. C HENpephIBHBIMH
riepeMeHHbIMH) OBl POBeNEH A/ MpUMepa | ¢ TpeMs pas/MUHBIMU Beca-
MU 1ieaeBoi GyHkiuu: (33), (34) U elé ONHUM TPOMEKYTOUYHBIM MEXK]Y
HUMU. Beiin B3ATE MasieHsKUH Koap@UiiueHT cBodonHbx cpeacts r = 0,1
¥ yMepeHHbIH Kov(hduument pesepsa ¢ = 0,25.

DTu pacuéTsl npuseau K TpéM pasauddeiM OHP, otBeuanmwymM pasHeim
BEDIIMHAM MHOTOrpaHHUKa yeaoBUi. OgHaKo, KO3(QQUIMEHT NPOXOKAECHUS
naatexed (41) okasascs Bo Bcex caydasx ogdHakoBeiM 0 = 41,18 %. I1pas-
I3, Ha APYTHX TeCTaX BEJMUWHBI 0 OblJIM HE OIMHAKOBBIMH, HO JOCTATOUHO
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OAUSKHMY (HanpuMep, B mpeaesax oT 59 % 10 59 % nad mpumepa 2 U 0T
40% no 42 % nns npumepa 3).

[TosToMy Bbitlle Oblia JaHA PEKOMEHIANMA HMCMOJb30BaTh Beca AJs
HeeBoH QYHKIHHN Cpmp =1

Henynesoe nakemor. B atux pacuérax OHP cogepxado tonsko 7-10
orandnbix oT O 1 | nakeros 13 90 Bo3MOXKHBIX. DTO He ciydatiHo. MoxHo
cTporo pokasats, 4yto B OHP 6ynetr He Gosee N (uucio ycnosuil Ha
OKOHYATeJbHEIE TIO3UIHWH 0aHKOB) makeToB ¢ 0< x,,, <l. Popmuposats
HaZ0 TOABKO MakeTsl ¢ 0< &y, <1. BUAHO, 4TO UX YHC/O HEBEIUKO.

3aMeTHM TakXkKe, UTO €CJAH HEeKOTOPOe I, #0, TO CHMMeTpHuYHOe
Tmn = 0. Ecau O 370 OnIJIO HEe TaK, TO BO BCTPEUHBIX MAKeTax 1. — 7t
U 1 — 7t MO2KHO On110 OBl TIPOBECTH KAUPMHTOBBIH 3aUéT, TO €CTh PACCMOT-
peHHoe peirieHue He OblI0 OBl ONTHMAALHBIM,

Yuceao MakeToB € Xy = | MOXKET ObITh 3HAUMTENBHBIM TPH TJIOXOH
cGanaHCUPOBAHHOCTH CUCTEMBI.

Bausnue pesepsa. Beiin mposelieHsl pacdé€Tsl ¢ PA3HBIMH KO3((HUIIU-
eHTaMM CBOOOAHBIX CPEACTB I U pe3epsa ¢. OueBUAHA CACAYIOUAS 3aBUCH-
mocth OHP oT HuX: yeM Gosbille 1, TeM MeHbille BeIHUHHA HeNPOXOKACHHUS
maarexkedt §; npu 7 = 0 oHa MakcuMasbHa, mpu 7 = | obpaiaercsi B Hy/b.
HaobBopor, uem Sonbie ¢, TeM Gogbine § (M03TOMY «Heyayumiaemoe» OHP
npHY AaHHOM r nojaydaetcs npu ¢ = 0). Takasi 3aBUCHMOCTb WUJIHOCTPUPY-
etcs JeBoi 4acTeio Tada. 13.

Tadbauna 13
OnrumanbHoe CdopMHpOBaHHbBIE % HeNpoLIeaLINX
HEeIpepLIBHOE pellieHiHe NAaKeThl NOpyYeHHH

, 711,00[0,75(0.,50|0,25|1,00|0,75|0,50 | 0,25 | 1,00 | 0,75 | 0,50 | 0.25
0,51314|27,3(25,6|24,4|31,4|25,7|25,3|24,1 7,9 | 13,5 13,7
0,31390]36,1]|36,132,1]378]38,2(37,1]30,119.1|168|164]12,8

0,1 148,6|46,5|46,0|45,2|48,4|44,9|44,21473/26,2(242|17,6{19,0

B cpenneit wactu 1a0a. 13 npuBefeHa 3aBUCUMOCTb A4Sl CHOPMHUPOBAH-
Heix (cornacHo m.4.9) makeToB. OHa He BMOJHE MOHOTOHHA, MOCKOJBKY
napoienypa CpOpMI/IpOBaHI/IH onepupyeT ¢ AUCKPETHLIMU BEJAHYHMHAMU. Camu
3HayeHua ¢ HHOTr A4 60JIbLLIe, a WHOTA4a MeEHbiue, 4YeM COOTBETCTBYIOIHE
3Havenusa gas OHP.

[locne ¢opMupoBaHusa BO3HHWKAJAM CHTYyallM, KOTAA BBIACJACHHOTO pe-
3epBa He XBaTa/o, H Ca/dbl0 OAHOTO WJ/M HECKOJNbKHX OAHKOB OKa3bIBAJIHCD
otpuilaTesbHbIMU. Takoe petleHue HelpHeMJaeMo. DTH Caydau JexaT HHKe
NYHKTHPHOH JWHMK. BuaHo, uto Haubo/ee CHABHO BJAUSET B ITOM CMbIC/E
KO3(QQPUIMEHT CBOGOAHBIX CpeacTB: mpy 7 = 0,5 pelleHue CylecTByeT NpH
BCEX PacCMOTPeHHBIX ¢, Ipu 7 = 0,1 ero He okasajocb HH IPH KAKOM ¢.

OpnHako, BAMAHME ¢ TaKiKe CYNIECTBEHHO: 4eM O00.blle ¢, TeM Bhlilie
BEPOSAITHOCTb TOro, 4TO (JOPMHPOBAHME NAKETA OCTABHUT pellieHHe MpHeMJe-
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MbIM (He ApPUBENET K OTPULATEJBbHOMY cafbio). Pacuétsl ApyrHX TecToB
TOKa3bIBAIOT, YTO B LEJOM NOBeleHHe OJAU3KO He K TOPH30HTAJBHOH mps-
MOH, & K HAKJIOHHOH CJ/1eBa-BBEDX.

MuTepecen TaxxKe CpeAHHE HPOUEHT DPOXOKACHUSA YHCAA TAATEXHBIX
nopyuenuit. Ilng OHP oH coBmajaet ¢ OPOULEHTOM HPOXOXKJACHHS AEHEX-
HbIX cyMM {neBasg ygacth taba. 13). Ho naw anropur™ dopMupoBaHus
NaKeTa HCHOJB3YeT 3HAYHTE/bHOE KOJHUECTBO MENKHX IJIaTexeHl Aas 3a-
NONHEHHS «nycToT». [[03TOMY OPOUEHT IPOXOKACHHUA UYHCAA TJIaTexeH
(npaBasi uactb TabJs. 13) OpPU 3TOM CHJBHO YMEHLIIAETCS [0 CPABHEHHUIO
¢ OHP.

4.11. TaktTuka pacuéroB. B peanbHbiXx pacuérax HeT Koahduuu-
eHTa 7, a 3alaHul JeHcTBUTeNbHble cBoGonHsle cpeactsa A,. [lostomy
€JIMHCTBEHHBIM CBOOOIHBIM KO3(puuneHTOM ocTaéres . MoxHO pekomeH-
J0BATh CJAEAYIOHIYIO TAKTHKY.

[TpousBoauM cepHio pPacuéToB C HECKOJBKMMH 3HAUEHUAMH ¢, BKJIOUas
qg=1n ¢=0, zanpumep, ¢ = 1,0; 0,8; 0,6; 0,4; 0,2 u 0. Buibepem
U3 JaHHOH CepuM Te BApHAHTLI, KOrAa pelleHue co CHOPMHUPOBAHHBIMH
naxKeTaMM NpHeM/eMo (T.e. Bce canbao HeoTpuuarteastsl). ¥3 HUX ocTaBum
BAPHAHT C HAMMEHBIIHM 3HAYCHHEM 0.

OHP npr ¢ = 0 noxasbiBaet BepXHIOIO TpaHb AJS NPOLEHTA MPOXOXK-
nenus naartexed (§, = min). Ecau utorosoe sHaueHue § OAU3KO K Oy,
TO aJArOpUTM (hOPMHUPOBAHUA nakeTa cpaboTan xopoio. Ecau uacto 6ynyT
BCTPEUATHCS CUTYAIHH ¢ 3aMETHO OTJHYANUUMUCH 0 U &, TO aJrOPUTM
KeJIaTeNbHO YCOBEPIIEHCTBOBATD.

Ecnu npu KaxkoMm-1o ¢ He HalineHO NpHeMJeMOro pelleHHs, 9TO O3Ha-
yaeT, yTo CBOOOAHLIE cpencTBa A, y KaKHUX-TO GaHKOB HEZOCTATOUHbI, TO
eCcTb UM TpebyloTCs KPeIUTHI.

Kpedumot. DPHEeKTHBHOCTD KPEAUTOB MOXKET CHJbHO 3aBHCETb OT TO-
ro, Kakomy OaHKy OHH [PeNOCTaB/eHbl. B HEKOTOpbIX c¢ay4asX KpeauT
00CAYKHT eNMHCTBeHHbH nnatéx. Torga cymMa HenjatexeH B chHcTeMe
YMEeHbIIHTCA Ha BeAUHHHY KpeauTa. Ho ecan KpeauT dHUUMHPYeT HJHH-
HYIO Lenouky njartexed, oH 0co6eHHO 3((eKTUBeH: yMeHbIIeHHe CYMMbI
HensaTeKeH CTaHeT BO MHOrO pas foJble.

Jannag mporpamma aéT BO3MOXKHOCTL HAHTH MecTa 1/ Haubodee
11e€C000PA3HOr0 NPeAOCTABACHUS KPeAHTOB. YBeJHduM A, HeKOTOpOoro
faHka Ha BeanuuHy AA, U BHYHCAUM COOTBETCTBYIOLEE YMEeHbLIeHHEe
CyMMbl Hernatexeld. Copepwasi 370 451 BceX OaHKOB MOOUePEAHO, HAHAEM
TOT 0aHK, /8 KOTOPOr0 3T0 YMeHbllleHHe MakcuMajdbHo. EMy W caemyer
B TMEPBYIO ouepelb NPefoCTaBisaTh KpeauT.

MoxHo paspaGoTaTh anropuUTM HaXoxaeHHs HauboJee Lesecoo0pasHoOH
BEJUYMHBl TAKOTO KpenuTa, HaHTH caeaylolluil GaHK O/ KpeaUTOBaHHA
u 1. 1. JlaHHBIH MeTon pellleHHs 3aAadd KJAUPHHIOBOIO pacdéta HACTOJBKO
GBICTP, YTO NO3BOJIAET MPOALBIBATL BCE 9TH KCIIEPHMEHTHl Ha KOMITbIOTEpE
3a HefoJblIOE BpeMSs.
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[IpumeneHue ABOHCTBEHHOTO CHMIJIEKC-METOld K 3ajave JHHEHHOro
NPOrPAMMHPOBAHUS MOMXKET HATOAKHYTLCA Ha CJAOXKHOCTH, €Cad 3ajada
BLIPOXKACHA. [€OMeTPUYECKH TO 03HAYAET, YTO OfIMHAKOBLIE 3HAUEHHS lle-
JeBo# (PYHKUHMM AocTUraioTes OoJee deM B OJHOH BepillMHe ABOHCTBEHHOTO
MHOFOTPaHHHKA YCJ0BHH. B 3TOM c/lydae OfHO H/H HECKONLKO Cj HAa KAKOM-
KOO wWare OKa3bIBAIOTCH PABHBIMH HYJIO AAS Qgp 5 > 0.

3ameuanne. Tak Kak ¢; H3MeHdAeTcsl HA KaxaoM ware (37), To ¢; = 0
BO3MOXKHO JaXxe MpH (*”a” # 0 nas Beex j. Hanpumep, nag cum = Anm
nosyuyaeM HEKOTODbIe (J = 0 y:xxe mocJ/ie mepsoro mara.

Torna B kauectBe paspewaioiiero croadua 6epém Kak pas croaden
¢ ¢; =0, agp,; > 0, TaK KaK UMEHHO HAa HEM JOCTHIaeTCs HaMMeHbillee
[ BOHCTBEHHOE OTHOLIEHHE.

JIerko 3aMeTHTb, 9TO B 3TOM CJyudae 3HA4YeHHe Ileaes0d QyHKuHH f He
usmensdercs. Ilpy 370M rMIOTeTHYECKH BO3MOXKHA CHTYallMs, KOTAa Moc/e
pana npeobpasoBaHUH MOKHO BEPHYTHCH K y2Ke BCTpeuaBllleMycCsl paHee
Habopy GasucHbIX NepeMeHHbIX [BZ (3HAUYeHUIO 3/eMEHTOB BCIIOMOraTe/lb-
Horo croabua). Takum o06pa3oM, Mbl CTaJKHBAaeMCS C 3aUHKJHBAHHEM
JBONCTBEHHOTO CHMIJIEKC-METO/A.

OxaselBaercs, 3aUMK/JAUBAHHE MOXKHO NPEAOTBPATHTD, €CJAH BHECTH B
CHUMMJIEKC-aJIFOPUTM OTpefieIEHHble YTOUHEHHs AJsd BbiGOpa BBOAHMMbBIX H
BLIBOAMMBIX 0a3HCHBEIX MepeMeHHsIX [BZ.

JlokasaHo, 4TO 3aLMKAMBAHHUA HE BO3HUKAET (TO €CTb MOC/Ae KOHEUHOro
gucaa aros JAud0 MoAyduM OTBET, 94TO NaHHOe 3HadeHHe I[eJeBOH (yHK-
I{M{ OTNTHMaAbHO, JAUOO0 TepedaéM K APyroMy 3HAUEHHIO MeJaeBOH (QyHK-
uuu f, anbo okaxkeTcd, 4TO 3a4ada He MMeeT pellieHHd), ecU NPy Bbldope
paspemiaioiliiX CTPOKHM M CToA0UA MOJb30BATHCA CJAENYIONIHUM aJTOPHTMOM,
peanuzoBaHHbiM B rporpamMmme SIMPLD1. [laa ynpoiuueHusi mporpaMmbl
UCIoJib3yeTes MpelnooKeHte, crpaBeiHBoe NJs peillaeMoll 3hech TNpu-
KnanHo# sanauM, uto {c;} 207 =1,....m.

4.12. SUBROUTINE SIMPLDI1 (n, m, A, Nmx, Mmx, B, F, IBZ,
ISV, idd). BxopHsie gaHHbIE:

n, M — pasMepHOCTb peliaeMoH 3aaauH;

Nmx, Mmx — MakCHMaJ/bHO BO3MOXKHbIE Pa3Mepsl 3afadH;

A(Nmx, Mmx) — matpuua Ko3QpuuueHT0s {a; ;} HePABEHCTB;

B(Nmx) — BekTop ¢cBOGOIHBIX 4NeHOB {b;} HEpaBEHCTB;

F(Mmx) — BexkTop KO3(QOHUHEHTOB {¢;} LeaeBOl QyHKLUHH.

PaBoune maccussr:

IBZ(Nmx) — HOMepa paclIMpeHHbIX NepeMeHHbIX, ABJSIoLHecs 0asnc-
HBIMH;

ISV(Mmx) — HOMepa paciiHpPeHHbLIX TepeMeHHbIX, SIBASIOWHeCs CBO-
OOLHbIMH.

Bbixonnble naHHble:

F(Mmx) — 3HaueHus peureHust {u; ;}.

1. [TogrotosuTenbHas 4acTs:

— MpoBepseTes, UTO BCe 3/eMeHTh Maccusa F Goase O;
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— noAroTasausaoTces Maccussl IBZ u ISV%

ISV{j) =j, j=1.m,

IBZ(H)=m +1i,i=1,n.

2. VMieM paspeuiarouljto CTPOKY:

Ecnu Bce 3/eMeHTHl MaccHBa B noJIOXKUTENbHBI, TO peilieHUe HaHIeHO
W HUASM K 0. D.

Ecau Her, TO cpeau BCeX OTPHIATE/bHLIX 3JeMeHTOB B HilleM MUHH-
MaJbHbIH, KOTOPBIEH OnpenenseT paspeliaiilyio ctpoky. Ecau MunuMadms-
HBIX HECKOJBKO, TO B KaYeCcTBe pa3peilaloledl CTPOoKH GepéM CTPOKY ¢ HaHu-
MeHbIIUM HHAeKcoM. O003HAUYUM 3TOT WUHAEKC KakK kn (B TePMUHOJOTHU
CUMIIJIEKC-MeTOa — HalileHa paspelaoiias CTpoKa ¢ HOMepoM k).

3. MineM paspewarowjuii ctonden, mo HauMeHbIIeMY [BOHCTBEHHOMY
OTHOIIEHMIO, T.€. JAJf BCeX IOJ0KHTEJNbHBIX 3JeMEHTOB Daspeluaioleit
crpoku {A(kn,j), j = 1,m} waxoaum oTHOiIeHUe 3aeMeHTOB F-CTpOoKU
K 3jeMenTaM Aannol paspemwawoiued crpoku: {F(j)/A(kn, 7)), j = 1,m}.

PaccmoTpum MHoxecTBO Gy, cOCTOsIlee U3 TeX j, Ha KOTOPBIX AOCTH-
raerca MHHUMYM cooTHowenust {F(j)/A(kn,j), A(kn,j) >0, j=1,m}.

Gameuanue Ecaum B paspewaioiiell CTPOKe HET NOJNOKHTEJbHBIX
3JE€MEHTOB, TO 33/1a49a He UMeem peuleHus.

Ecau muoxectso (G conepkut 6ojiee ONHOTO 3J€MEHTA, TO COCTABJSEM
mMHoxectso (G|. B (| Bxomar Takue j < (Gy, YTO HAa HHUX JOCTHraercs
munumym ornowenust {A(1, j)/A(kn, j), A(kn,j) >0, j < Go}. Ecau 8 Gy
BXOOHUT Oogee OZHOrO 3JeMeHTa, TO cocTaBaseM MHOxecTBo Go. B Gy
BXOOAT Takue j < (4, YTO HAa HHUX [OCTHTaeTCs MHUHHUMYM OTHOUIEHUS
{A(2,7)/A(kn, 7), A(kn,j) >0, j < eG}, n Tak pganee, moka He OyaeT
[OJYYEeHO MHOXKeCTBO Gy, COCTOsILIEE U3 OIHOIO 3JE€MEHTa.

Crporo poxasano, uto taxkoe ¢ (1 < ¢ < n) cymwecrsyer. Enun-
CTBEHHBIH 3JeMeHT MHOXKecTBa (G M ompeleJsieT paspellaioiinid cToadell
km=j,7<G.

4. DneMeHT, CTOSIILIMH HA NepeceYeHHH paspetiaroyux CTPOKH U CTo6-
ua, HasbiBaeTCA padpeuiarouiur snementom — A(kn, km). C atuM paspe-
ULQIOWUM FNEMEHTOM [POU3BOAUM OAUH LIar OObIKHOBEHHLIX YKOPIAHOBBIX
HUCKJTICYEHUH;

— O6meH conepxumMoro aueek ISV (km) n IBZ(&n)

oas ¢ # kn, j#km

Uy JernUlen, az.kmbl\'n fk'rrlakwt .
aij = 55 — ————, b= - ———, fi=[f——;
Ul ke Qkn . km Qlen km
ans io=kn, j#km
. Uy y bin
Uj=——"—, b =———;
Uk kmn Akn kmn
aas i # kn, j=km
Uy . o flcm .
Aij = —, S = ——;
Qhon krn Qlen krn

7 Toa pea. B.d. Tmnxnna
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g ¢ =kn,j = km
1

Uknkm —
Ukn,km

— IS 3alUThl OT HEYCTOHYHBOCTH H OT OWIMOOK OKPYIJIeHWs Be-
anaunb {a;;} u {f;}, Menswue no momymo 107! samensiem Hyasimu.
BosspaiiaeMes K 0. 2 1aHHOH MPOrPAMMBL.

5. Pewenue HatineHo: Maccus {B(i),i = 1,n} comepXHuT peilieHue
B pacluupenHoM Oasuce. Maceus {TBZ(i),1 = 1,n} comepxur Homepa pac-
IMPEHHBIX TIePEMEHHbIX, ABAfIIHecs GasucubiMu. Hano seiépath TOABKO
peasbHble NepeMeHHble {&; ;} ¢ HOMepaMH, He NPeBOCXOASLIUMH 1.

ecau j = IBZ(i) <m — F(j) = B(1)

aas octanbhsx F(j) — F(j) =0

BrjiloyeHue B airopuTM JIONOJHHTEBHBIX AeHCTBHH MO (HOpMHUPOBA-
HUI0 MHOXecTB G, Gy, ..., Gy — poctatouHo Tpynoémkas npoueaypa. Oua
YCMOMKHSIET IPOTPAMMY U YBEJNUYHUBAET BPeMs pacuéra,

Onnako npakTHUeCKHe PacuéTbl MOKA3biBAIOT, YTO ABJEHUE 3aLUKJIHUBA-
HUSI HACTONLKO DEAKOe, UTO MCMONb30BAHME OMHUCAHHBIX AJTOPUTMOB BPSII
Ay onpasaaHo. Kakyio »ke TaKTHKY pacuétos BbIOMPATL?

Pexomenpnauuu. [pu peiienuu samauu cieayer us G BbiOUpaTh

MHHHMAaNbHOE 3HaueHHe, TO ecTh km = min(j). DToT aaroput™ Gbla1 Hc-
je€Gy
NO/Ab30BAH B OCHOBHOH MpOrpaMme JBOMCTBEHHOIO CHMIJIEKC-MeTOAa.
Ecan e 3aunHKAUBaHHe BCE-TAKM BO3HHKAET, TO 14 PacuéTos NpUIET-
Cfl BOCHOJ/1b30BATbCSI ONHCAHHLIM Bblile MPABH/OM MPEOONCHHUS 3aLHK/H-
BaHUA.

§ 5. Onenka gosaros

Huxe paccmoTpeHna mpodaema mpofaKu A0AroBs, Tpedyiollas 00beKTUB-
HOH OlleHKH TOTO, Kakas 4acTb noJra MoxeT OblTb BosBpaileHa. Copmy-
JIMPOBAHBI H HCCJEN0BAHbl MaTeMaTHUeCKHe MOCTAHOBKH BO3HMKAIOIIUX MPH
3TOM 3ajay. DTH MOAXOLbl MOTYT ObITb NMPHUMEHeHbl A5 3a1a4¥ B3aUMO3a-
4éTa L0JII0B.

[ToctpoeH 3h(heKTHBHBIH anropuT™ pacyéTa BeposiTHOCTH BO3BpaTa A0J-
roB, COCTapJeHa NMPorpaMma AJs MepcoHaNbHOro KOMIbloTepa M NMpoH3Be-
JeHbl MeTOAHYeCKHe pacuérsl ¢ udcaoM npennpuatuit no 640. Ilpoananu-
3MPOBaHbI pe3yabTaThl 3THX pacuéros. [lokasaHo, YyTO CKOPOCTH a/ArOpUTMA
JIOCTATOYHA AN pacyéTa CUCTeMbl MOPSAAKA MHJJMHOHA TpeanpUsATHH, Tak
4TO aNrOPHUTM TNPUTONeH I/ BKJlOYeHHs B (efepasbHble CHCTEMbI.

5.1. IIpo6aema. Ilponaxa no/aros (pasymeercs, o CKHAKOH) MO 4acT-
HBIM CORJIALIEHHAM MeXKIy IOpHAHYeCKUMH JHUIIAMH IPOHCXOAHUT He MepBbii
rog. O momoGHHIX caejKaxX Koe-dto coobllana mnpecca. Tak, BO BpeMs
(puHancoBoro kpusuca B asrycte 1998 r HeKoTOpble MPEANPUATUS CKyTaau
3a TOJUEHBLI AOATOBbIe 0053aTeNbCTBAa TeX OAHKOB, KOTOPBLIM CaMM Oblad
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JIOJDKHEBL, U 3aTeM BO3Bpalllajv J0JAr 0aHKaM 3THMH 00sg3aTeNbCTBAMU MO
HOMHHAJTY.

[ogsasauch Takxke odullHMalbHbie U3BEIIEHUS O IPUHYAUTEABHOH NPO-
JlaXKe JI0Ar0B ¢ ayKIMOHA (OblI0 JiM 3TO CBI3aHO C NPOLEAYPOH GaHKpPOT-
ctBa, He coobuanocs). OGbIYHO cTapToBHIe leHBl cocTaBiasiu ot 10 1o
50 cymmst noara. M3 3Tux mpuMepos BHIHO, YTO TMOAOOHbIE CAEJKH HOCST
CHEeKYAATUBHBE XapakTep, U OOBEKTUBHOH OLIEHKH peadbHOH CTOUMOCTH
JIOJITa TPH HUX He YCTaHABAHMBAETCH.

OO6beKTUBHYIO OLEHKY NOAYYHTb HeJerko. Pacemotpum dakTopel, onpe-
Jneasomue e€. B mepByo ouepenb paccMaTPUBAIOT KPEAHUTOPCKYIO 3a70J-
JKEHHOCTb JAHHOTO NpeAnpusatusa. Bo BTOpyO — Ha/aMyYUe UMYILIeCTBa, Ha
KOTOPOEe MOXKHO HAJIOXKHTh B3bICKAHHE M JieTKO peanusosats. B tpeTbio —
JNeOUTOPCKY IO 3an0KeHHoCTs. EE yueeTs ocobeHHO caoxKHO, u60 Hamo olle-
HHTb, HACKOJILKO BEPOSITEH BO3BpAT 3TUX MOJTOB, T.€. MpoaesaTh JJis BCeX
JIOJKHUKOB TAHHOTO MPeNNpUSTHA Ty OLEHKY, KOTOPYIO HaAO CAeAaTh IS
Hero camoro. Taxkyro 3ajiady nokynateab 10Jra (v yYacTHUK ayKIUoHA)
HE CMOXKET PelliUTh.

OnHako, ecnu cobpaHbl Te CBeJeHUs], KOTOpble HeOOXOMUMbB! /151 B3au-
MO3auéTa JIOJNTOB TO BCeH CTpaHe WJH, XOTs Obl, MO JOCTATOUHO GOJBUIOH
TPYTIe TECHO CBfA3AHHLIX NPENNPUATHH, TO MOXHO MPENJIOKHUTh HErjoxue
crocolsi pellleHHs 3aauy oleHKH n0JroB. [lpasna, ajs sroro noTpedyorTcs
HEKOTOpbie JOTOJHUTENbHbIE CBENeHUS, a TaKyKe OTHeJbHbie 3IKCIEePTHO
nogo6paHHbie KOHCTAHTDL.

5.2. O6o3Hauenusa. [lyctb codpana uHdopMauusa AJad B3aUMO3auéra
noaroB. IlpennpusaTus, y4acTBYIOilHe BO B3aMMO03auéTe, HAa30BEM BHYM-
PEHHUMU; He Y4acTBYIOilHe, HO CBfI3aHHble ¢ BHYTPEHHHMH, Ha30BEM
gHeulHuMU. BHelllHHe npeanpuUATHA caMK He coodlialoT o cebe cBeneHHH.
O HuX y3HAETCA TOIBKO TO, YTO COOOUIAIOT MX KOHTPAreHTbl BHYTPEHHHE
npeanpuATus. Beeném caenyioune 0603HAYCHUS:

7, M — UHIEKChl TONbKO BHYTPEHHUX NpearpHATHH;

7 — WHIEKCH TOJbKO BHEIIHHX NpeanpUATHH;

B,, — puiHouHas (He GajaHCOBasi) CTOMMOCTb OCHOBHBIX (POHIOB BHYT-

PEHHEro NPeANIPUATHS;

by, — 0cTATOK 0OOPOTHLIX CPEACTB HA CYETe BHYTPEHHEr0 HpeNHpUsITHS;
., — KPEOHTOPCKAs 3a10JKEHHOCTb BHYTPEHHErO PeANPHATHS BHYT-
pEHHEMY;

— KpeoUTOPCKas 3a[0/2KeHHOCTh BHYTPEHHErO NpednpUsITHs BHELL-

HEMY;

Y — AEOMTODCKAS 32[0J/KEHHOCTh BHYTPEHHEro MPeATNpHUATHA BHYT-
peHHeMY;

d) . — ne6UTOPCKas 3aM0MKEHHOCTh BHYTPEHHEro MPeANPUATHS BHeLl-

HeMY;
pn — noasg poara 0 < p, < 1, KOTOPYIO PeasbHO MOXKET BbITAATHTD

IaHHOe BHYTpeHHee MpeanpustHe (45 BCeX ero A0JroB OHA MPHUHU-

4
Cryp

d

7%
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MaeTcs OJHHAKOBOM, T.€. MPUOPHTETH MOKA He yUTeHbl). DTy N0MI0
MOXKHO pacCMaTpHBATh TaK e, KAK BepOSTHOCTb BHIIJIATHl AOJTOB;

Gr — JOJS JI0ATA, KOTOPYIO DeasbHO MOMKET BhIMJIATHTh BHelIHee Tpef-
npusitHe (BEPOSITHOCTh BLIMATHI €r0 [0JATOB);

&, — nmoas ocnosHuix (ounos (0 < &, < 1), KoTopylo naHHOe mpefn-
IPUSTHE BBLIHYXKACHO CPOYHO NPOAATh MAJf PachiaTbl C AOJATAMH.
PeanbHo naxke mpu 0AHKPOTCTBE W TONHOH Mpojaxke BeauduHa &,
Oymer cyiliecTseHHO MeHbule 1, GO MOMHYIO CTOMMOCTL ITIPH 3TOM
HE BBIPYUYHLIb.

5.3. banancel. [lpepmosaraem, 4to Bce TPeANPHATHS YaCTHUHO BhI-
Na9MBalOT CBOM JOJATH. TOTAA KaxkJoe BHYTpeHHee TpPeANpUATHE BbIIja-
YHBAET CBOMM BHYTPEHHHM KDPEAHTOPAM CYyMMY

_ i
= Pn Z Com» (42a)
m
CBOMM BHCUWIHHM KpeIHUTOpaM
0 _ 0
Cp=Dn)_ Cops (426)
r
TO €CTb BCero BbIMJa4UBaAeCT
vt v 0
Cf =iy, (428)
Ono nosyuyaer 0T CBOMX BHYTPEHHHX AEOMTOPOB
i i
Dy, = Zp,,l,dnm, (42r)
m
OT BHEHIHHUX ﬂe6HTOpOB
_ 0 42
- Z QrCpp, ( 'U*>
"
TO €CTb BCero . . 0
D, =D, +D,. (42¢)

Ananoruunbie Benuunnbl mpu 100 %-x Buimaatax moaros (p,l, ¢.1) naso-
BEM HAeaNbHbIMH BHITJIATAMH U 0003HAUKMM COOTBETCTBEHHO
o0 At [ YU 813 ‘
c..c\.Ct D, DY Dt. (43)

Herpynno sameTuTs, uto
CY = p,CLC0 = p, OV L = p,Ct. (44)

[Tpu pacnnate ¢ yuéToM MNpPOJA’KH YACTH OCHOBHBIX (JOHJOB B HTOTE Y
NPeANDPUATHS HA CuéTe NOJIKHA OCTABATLCS HEOTPHLATe/bHAs BeJHYHHA.
CienoBate/bHO, IS BCEX M TONYKHbI BHITOJHATHCA YCAOBHSA

57‘:BH + b?‘b + me nm + Z q’ nr pn (Z (nm + Z nr) ’ (45)

m m

npuaém 0 < pp, Gr. & < 1. D70 OCHOBHbBIE ypaBHEHHS 0AJIaHCOB, M3 KOTO-
pHIX CJIEAYIOT BCe L[aJ'IbHeI/ILUI/Ie pacey K IeHus.
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5.4. YnoBierBopeHHe KpeAUTOPOB. PaccMOTPHM CJeAYIOULYIO MocTa-
HOBKY 3amauu. [loTpebyem, uToGH BCe BHYTPEHHUE MPEANpPUATHS (A KO-
TOPBIX MPOBOAUTCS B3AHMO3A4YET J0/0B), ONHOCTBIO OMJIATHUIN [IPETEH3HH
BCEX BHYTPEHHUX M BHEUTHUX KpeAuTopoB. s 3TOr0 MOMOKHM p, = |
B (45), HO ¢, COXPAHHMM, [OCKOJDLKY HA BHEIIHME NDEIPUSITHS HaLue
BJIMSHHE He paclpocTpaHseTcs.

Beeném Ty 10J10 TPoJaxH OCHOBHEIX (DOHI0B, KOTOPAs B 3TUX YCAOBUAX
npespallaeT HepaseHcTBa (45) B paBeHCTBA:

= Ct —b, — D, — DY
§n = B, :

(46)

Benuuuna &, naéT xopollee MpeACTasieHHe O COCTOSIHHUM HpPeANPHATUS
u yno6ua aas monutopunra. Ecau &, < 0, To faHHOe MpenpUATHE MOMKeET
pacnaTHThCs 0e3 MpoAaKH OCHOBHHIX (POHMIOB (pasyMmeeTcs TPH YCJAOBHH,
4TO ¢ HUM PACIJATATCSH ero 1eGUTOpbl), T. €. ero feqa O6Jaronogyunsi. Ecau
xe £, >0, To 145 pacnaaTel HaO0 MpofaBaTh OCHOBHbie (onarl. OTciona
nojiysaeM J0J10, MOA/EKAlYI0 IPOAaKe:

gn = Inax (O’ En)’ (47}

Uewm Goabilie &,, TeMm Xyxe aena npeanpustus. Ecau &, < 1, T0o nojoxenue
MOXHO CUMTAThb YAOBJETBOpPUTeAbHLIM. Ho mpu oTpHuaresbHOM cafbio
u ManoM B, Bo3MoxHbl cayuanm &, > 1. Takasg curyauus Hepenka nJs
(GUPMIIOCPETHUKOB C MaAbiMH OCHOBHBIMH (POHIAMHY, A TaKkKe 1Js51 OAHKOB,
BeoyIUX DPHCKOBAHHBIE onepallMd. B 3ToM ciydae maxe moJHas npogaka
NPEATIPUSATHS HEe TIOKPLIBAET €ro A0JTOB.

Ha npaxtuke moxeT notpefoBaTbcsl PA3HOBUOHOCTL AaHHOH 3amau,
B KOTOPOH He YUMTLIBAIOTCS BHELIHHE 3a40/KEHHOCTH, NPHYéM HaH BCe,
UMM TOJMBKO AeOGHTOPCKHe. Ec/M He YUUTHIBAaIOTCA BHEIIHHE AeGUTOPCKHE

3af0JKEHHOCTH, TO U3 (hopmMyasl (46) HAAO HCKAIOUUTH D(,)L, a eCcad U gebu-

TOPCKHE, M KPENMTOPCKHe, TO elE AOMOJHUTENbHO caenyeT 3ameHuts C,
na Ct.

3aMeTHM, YTO TaKas MOCTAHOBKA 3a1aud HECKOMbKO OT/IMYAeTCs OT
TPAAHIMOHHON, HOO PACCMATPHBAET He OTHENbHOE NPENNPUATHE, & CHCTEMY
NPeNNpUATHI, M MCHOJb3yeT MPEHMYIecTBA NMPOBOJMMOrO B3aHMO3auéTa.
[osToMy 3HaueHHs &, MOJYuYaoTcss OOBIYHO MeHbIUe, YeM A/ OTAENbHbIX

npennpuATHH, 3a CuéT yuéta ux gedUTOpOB.

5.5. Haaéxunocrtu moaros. Boluucaum En cornacHo (46), a 3atem
TIPOU3BOJBLHO BbIOEpeM HEKOTOpble 3HadeHHst &, Tak, YTOObI BHIMOJHIAOCH
0 <&, <max(0,§,). DTU 3HauYeHUS NTO/KHBI BBIGUPATH SKCTEPTHI, UCXOAS
U3 TOTO, UTOOLl COOTBETCTBYIOUIME MPOdAXKH HMYIIECTBA ObIIH ONEepaTHUB-
HbLIMH M He Hapyliaju Obl HOPMaJbHOH padoTsl Mpeanpusitil (aBTOMOOGUIU
JTUPEKIMH, I0Ma OTAbIXA U T.11.). B nacTHOCTH, MOXHO BbIGpaTh Bee &, = 0,
YTO 03HaUaeT OTKA3 OT MPOJaXK HMYIIecTBa.
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Teneps yxe HEBO3MOXKHO TMOJHOCTLIO BBIMAATHTH BCE MQJTH, TaK UYTO
JJIS1 4acTH NPeAnpusitTuil Oyaer pp, < 1. YcJ0BUS BLIMJATHl YIEHEHHBIX
n104roB (45) mepenuiieM B BUJE

1 .
Pn < C—T <bn + gan + DE; + Z pmd;lm> s (48)

‘n m

npuuém 0 < p, < 1.

UTobbl OMAATUTL MAKCHMAaJdbHYIO JOJAI0 O0JATOB, HAA0 MOTpedoBaTh,
4ToObl P He TOJbKO yaoBAeTBOpsiau (48), HO M ObliM Obl Kak MOXHO
GONMBITUMHU,. YUTEM, UTO AJS GJaronoJydHIX MPeNNpUATHH TpaBble 4acTu
HepaBeHcTs (48) moryT okaszatbesl Goabiie 1. Ilostomy momydum pas
BCEX 7

pn = min (1, 5, (p)), (49a)

rae

_ 1 - )

Pulp) < (bn FEBy DY 11) S 99)
m

T
Ch

ITO cHMcTeMa ypaBHEHUH 14 onpeleneHHs MaKCHMadbHO BO3MOXKHbBIX (TIpH
JAHHBIX MPOAAXKAX MMYileCTBA) A0JeH [orauleHus: A0J4roB p,. OHa Hamo-
MHHaeT ypaBHeHHS 3ajauy JUHeHHOro nmporpamMMmuposanus. HMceenenyem eé.

1. feomempuneckas unmepnpemayus. PaccMOTpUM MHOTOMEpPHOE MIPO-
CTPAHCTBO C KOOpAWHATAMH Py, n = 0,1,2, ... JonycTumMble pelueHus Jge-
*aT B envnuuHoM KybBe O < p, < 1 (cM. puc.6 m. 2.1 mas TpéxmepHOro
cayuast) ¥ JOTIONHHMTEJ]BHO YAOBJETBOPAIOT HepaBeHcTBaM (48), a ontu-
MaJibHOe peilleHue onpefensercs paBeHctsamu (49).

Ecan (48) mpeBpaTHTb B DPABEHCTBO, TO OHO OTpeaenseT THIEPIIOC-
kocTh. OveBnzpHo, cyMma 1o m B (48) u (496) He COmEpKHT CJAraeMoro
¢ m = n: mpennpuaTHe camo cebe He nomkHo. Kosdduuuents di, Heot-
pHHATeNbHb. DTO 03HAYAET, UTO N-1 HIEPIIOCKOCTh ONHCHIBAET MOHOTOH-
HO BO3pacTaillylo (TouHee, HeyOLIBAIOULYIO) 3aBUCHMOCTH KOODAHHATLL Py
OT BCEX OCTAJbHBLIX KOODAHHAT. DTA THIEPHJIOCKOCTH IMepeceKkaeT oCb Pp
B TOUKE C KOODAHHATOH

by +EBy + DY
n < % = 0; (50)

oHa noJay4aetcs H3 (496) mpu p,, = 0. IlosToMy BCe rHIEPNAOCKOCTH
BBINJISIASIT TAK, KAK M300pa)keHo Ha puc. 6 (OHM 3aITPUXOBAHbLI), C OLHOH
OTOBOPKOH: BO3MOXKHO P, > 1, KOTIA THIEPIIOCKOCTh LEMUKOM JIeXKHUT BHE
eIMHHYHOrO Ky0a.

Kaxpoe HepaseHcTBO (48) omHchIBaeT MOAyNIPOCTPAHCTBO, Jexallee Mo
TY Ke CTOPOHY OT COOTBETCTBYIOLLEH FUNEePIIOCKOCTH, YTO U HA4ano KOOop-
guHat. TakuM 06pa3oM, MHOKECTBO AOMYCTHMBIX DelIeHHE eCTh BBIMYKJbIH
MHOFOTpaHHHK (Ha30BEM ero (7), OrpaHHuYeHHbLIH CTOPOHAMH eIHHHYHOrO
Ky6a W 7 ONMCAHHBIMH THIEPMJIOCKOCTAMH (YTOOBI 3TOT MHOTOTPAHHUK
aydire 6l BHAEH HA DHC. 6, nexaiue BHe HEro KyCKH THIEPIVIOCKOCTeH
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noKasansl OoJiee penkoll mtpuxoBKoil). OtTciona BbITEKAIOT CJefyIoOlide
YTBEPKACHHUS,

2. Cywecmeosanue peuienus. CyulecTByeT OECKOHEYHO MHOIO JONY-
CTUMBIX pelleHHH. B uwacTHOCTH, Kaxaas TOUYKa NPSMOYTOABHOIO mNapaJ-
aenenuneaa 0 < p, < min (1, p,,) ABASETCS AOTYCTHMbBIM pellieHHeM, HG0
3TOT NApajNeNenuIe] JeXUT B eIUHHYHOM Kybe M COOTBETCTBYIOUIUX
noaynpoctpanctsax. OfHAKO ACHO, YTO 3TH DPEILEHHS HEONTHMAJbLHEL, T.e.
MOXKHO YBEJUYHTE BO3BpAT AOATOB.

3. OntuManshoe pemwenue. Jlag ero ssiie/leHUs] U3 MHOXKECTBA AOIY-
CTUMBIX Ha/l0 BBECTH OMNpelesieHHe ONTUMAJTLHOCTH. ECTeCTBEHHO Takoe
omnpefie/IeHue:

OnmumaavHo maxoe donycmumoe peulerue, ede yseauterue xomsa bol
00HO20 Py, Hapyuiaem Kaxue-mo u3d HepaseHcms (48).

OueBHIHO, ONTUMAJILHOE PellleHMe yAoBJeTBopsieT cucteMe (49). Perue-
HHMEeM 3TOH CHCTeMb! BJAeTCA Ta U3 BepIIMH MHOrorpaHHuka G, Kotopas
Haubosee OGauska K sepmmue (1,1,...) eaunuunoro Kyda (cm. puc.6).
Takum 06pa3oM, OnTHMAJAbHOE PelleHUe CYileCTBYeT W eHHCTBEHHO.

5.6. Aaroputmbl. 1. 3afava npoaKu UMYILIECTBA /sl YAOBAETBO-
peHMs KDPeNUTOPOB pelllaetcs 1o sBHbIM (Gopmyaam (46), (47). Aaroputm
OYeBHJIeH, OH KOHOMHUEH H JIeTKO peajusyetcsi AJs J1o0biX MaciiTados
3aJa44 XOTb COBOKYIHOCTH BCEX IPEeNnPHATHH CTPAHBL.

2. OntuManbsHOE pelleHHe 3agadyd HagéKHOCTH A0JaroB (49) MoxHO
CBECTH K 3ajaue JUHEHHOro nporpaMMuposaHusi. [eomerpuyeckas uHTep-
npeTanus TOKa3biBAeT, YTO ONTHMAJbHAS BeplMHA MHOrorpaHiuka G yuao-
BJIETBOPSET YCJOBUIO

> appn = max, o, > 0. (bla)
n

ETOT SKCTPEMYM Hauo HaHTH NMPpH OTpaHH4YEeHHAX THIIA HEPABEHCTB
P <1, 1’n<1_)n(P)y n=12.., (516)

oTClomA caenyeT caenanuoe ytsepxiaeHue. Jas pewenuss samnauu (51)
IPUTOOHbE J1o0ble AJITOPUTMBI JUHEHHOro GPOrpaMMUDOBAHHKA. O[LHaKO BCE
OHH CPABHUTECJAbLHO prﬂOéMKI/l. HOE)TOMy HMH MO2KHO BOCIOJb30BATHCA
OPH PErvOHA/BLHOM B3aUMO3a4uéTe A0AT0B (THICAYM MPeANPHUITHH), HO He
B MacwTabe cTpaHsl (MUJINHOHA TIPeInpPUSITHE).

3. M3 ckazaHHOro BHAHO, YTO KeJatebHO pa3paboTaTh CBePXObICTPLIN
anropuTM pelleHus 3agaun (49). Hagexabl 316Ch MOXKHO BO3/1araTh TONBKO
Ha creuu(UKy TAHHOH 3agaud HEOTPHLATENBHOCTb BCeX KO3((UUHEHTOB
ypaBHeHHi (496) W cBA3AHHbLIE C 3TUM HAKJAOHBI THIIEPINOCKOCTEH.

Llenecoobpasto onpoGosaTh cieayloUui aaroput™. Boibepem Hysesoe

0
npuONHKeHHe p&), '=0, a caenymolue npubAMKeHHS BoIYUCAUM 10 (op-
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MyJiaM

( . () 1
p§7g) - 111111(1’p£7,(]))9 1’57(1} - C—T (bn + éan + D(T)L + Zp;(rqz ”d1mn>
LI m
(52)

(1 .
B gacTHoCTH, p%) = min (1, p,). Heenenyem cxonumocts 3T0r0 mpouecca.
Ona onpenesseTcss TPOU3BOIHBIMH

Opglq) Hp” p?(;ﬂ > 1’ (53)
)
()]9 (g—1) — O le/l ]77(7,(] < 1
" di’Lm 2 0
[ockoabky Bee HpOI/ISBO}leIG HeoTpULATeNbHBI, U3 (52)(53) BRITeKaeT cie-
ayiolee: eCJm p(q) p.gl ! nas Bcex n, To pg,qfl > p< 9 Ho mas nepsoi
uTepanrm pn' > pw, [IOCKOJ/ILKY p% >0, a pn = 0. Tem cambiM AJast
BCEX UTepalui pﬁf” piﬂ . 3uauenus pr!’ OrpaHUUYEHBl CBEPXY eHHHIICH.

CieoBate/1bHO, HTEPALMOHHLIH npotiece (52) CXOMUTCS K HEKOTOPOMY Iipe-
neny p;. Ho ecnu nepefitu k npepeny B (52), To moayuuM paseHctBa (49).
CrefoBaTeIbHO, 3TOT TMPEAeN ecTh ONTHMANbHOE pellleHHe.

3ameTum Takke, 4To 3 (D2) caemyer, UyTo

(q) ST (bn +&nBn + Dn + Z pig*” ]:””>

T

1
Ho Bbitie ycTaHoBAeHO, UTO pﬁ,‘{ )< pﬁf{) Tem cambim,

$7,q A C_ (bn + £?7B?7 + Dn + Z p;g)dflm)
n m

TO €CThb p%q) YI0BJETBOPAIOT HepaseHcTsaM (48). OHU exaT B eIUHHUHOM
Kybe. CaenoBatesbHO, 3HAYeHHSA p§,q> Ha BCeX HMTepauMax MpUHAAAeKAT
MHOTOTpPaHHUKY (G, TO eCThb SIBAAIOTCA AONMYCTHMBIMU PeIIeHUSIMHU.

CKOpOCTh CXOAMMOCTH aaroputma (5H2) TpyaHo oueHuth. [Hagee Gbina
COCTaBJIEHA TMPOTPaMMa M TPOBEpPEHAa Ha TeCcTOBBIX MpHMepaX (Moka Ha
MeTopuyeckux). Jlasi npoBepKH HA peasibHOM MPUMeEPe HYKHbI CBeleHUs 00
OCHOBHBIX (POHAAX M ODOPOTHHIX CPeACTBAX MpeAnpUATHH. TakUM peasnb-
HBIM MaTepHa/ oM MHl MOKa He PaclosaraeM.

5.7. Ilporpamma. [as gopadotku aaroputma (52) W npoBedeHHS
MeTOAMUECKHX pacuétoB Oblla HalHcaHa NporpaMma /s MepcOHAJbHOTO
kommbloTepa Ha a3bike FORTRAN. HMexonnas uHdopManus o cocTosHUH
CHCTEMbI NPEANPUATHE BHIGUpPaANach CaeAyOWUM 00Pa3oM:

1) Bce mnpopaxky ocHOBHBIX cpencTB &,B, M B3bICKAHHS BHEILHeH
Ne6UTOPCKO# 3an0/KeHHOCTH D!} BXOAAT TOMBKO B CyMMe ¢ 0GOPOTHBIMMU
cpeactBaMH by, B dopmyae (52). IlostoMy 3agaBanuch ToJbKO by, OCTasdb-
HbIe YJleHbl OMYCKAJUC.
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2) Tlpennmpusatua pacnpereNsiNuch MO «3KOHOMUYECKOH MOUIHOCTH» ¢
MOMOLLbIO APOU3BOMBLHO BHIOpaHHOU BecoBo#l ¢yukmmu R{n), 1<n < N.
Jlns onpenenénuoctd R(n) Opanacs MOHOTOHHO Bospacrtaioiuiei, 4To He
orpanuuuBaet o6mHOCTU. KOHKDETHO B pacuéTax 3a1aBafach

Rin) = , /ﬁ . (54)

DTo 03HAUANO, UTO caMoe KpyMHOe TpeanpuaTHe B /N pas MouiHee
CaMOT0 MeJIKOTO, IPHYEM KPYIHLIX NPEANPUITAN HEMHOTO, & MasjsiX OYeHb
MHOTO. DTO IOCTATOYHO MPaBAONOAOOHOE paclpeseserye.

3) Marpuua noaros (¢ yuérom MX 3HAKOB) KococuMMmerTpuuHa. [locta-
TOYHO CPOPMUPOBATH €€ BEPXHIOW H0JOBHEY T > 1. OHa (opMUpoBasach
MOCTPOUHO, HagWHast ¢ Bepxued ¢Tpoky n = | (HauMenbllee TPeANPUATHE).
PaccuuTsiBanach mocaenoBaTeNbHOCTb MCEBAOCAYIAHHBIX YHCe]d W Opasncs
eé OTPe30K HauMHasg ¢ Hekotoporo Homepa J. B ouepenmnoil n-ii crpoke
Opanach ouepennas kaerka (n,m) ¢ m=n-+1, n+2, ..., N u napa
OYePeIHBIX CAYUaHHBIX 9uces Yj, Yj4+1. 0T U ero 3HaK onpefeasauch Kak

Opm = ﬂ/"jRn - sign (ﬂ/"j-{—l - 0.5) (55)

Ecau nonyuuncs 3Hak IJI0C, Gy, 3aYMCASIACh B 1€OHTOPCKYIO 3aA0/MKeH-
HOCTb ., €CJAH MUHYC — B KPEIUTOPCKYIO Cpm. M5l caeqyioniedl KaeTxu
Opanacs cjaenymoniasd napa cayvalHsix uhcea U T. 1. Takum 06pa3om, DOATH
KaX[AOT0 NMPeANPUATHSA MOJYUAITCA CAYYalHBIMH, HO MX BeJAMYMHBI COOT-
BETCTBYIOT MOIIHOCTH NPelpUsATHS.

3amMeTHM. 4TO paccMaTpHBaeTcs 3aMKHyTasi cucTeMa. B nell Bce poaru
cHanaHCUPOBAHBL, TaK KaK Bce OHU BHYTpPeHHHME!

Z dnm, - Z Cnm- (56)

n,m n,m

4) OBopoTHble cpeacTBa MPeNNpUATUA CHMTANUCh HEOTPUIATEbHBIMH.
Hx crpounu ¢ moMoOIIbI0 OYepenHbIX Csay4yalHBIX 4Mce/ TakxKe COOTBeT-
CTBEHHO MOHIHOCTH MPEeANPUATHA:

by = bV'N Ryy;. b= 0. (57)

3necs b — cBOOGONHLIN NapameTp, BapbUPOBABIIMACH B METOAHUYECKHUX pac-
yérax. Muoxutens N BBOmMACA TOTOMY, UYTO Kaxa0e MPeANpUATHe
uMeer N — 1 goar. VX 3maxu awobble, TaK 4TO OHM HYACTHYHO TacsaTed,
M MO CTATUCTHKE CPeHAS BejMUMHA Calblo H0MkHa Obith ~N'/? mpu
Goabiinx N. CyliecTBeHHOE OTKJAOHEHHE OT 3TOTO 3aKOHA BO3MOXKHO JMLUIb
B CJIyyae MOHOMOJbHOTO 3aBbILIIEHUS YaCTH 1IEH.

Jing yno6cTBa aHanMsa pesyabTaTOB PACCUUTBIBAJIHCH TAKXKE CJAELYIO-
tiMe BenuuuHbl. HauanbHble caqbio Ka)Ka0ro npeanpUsaTHs U Bcell cucTe-
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Mbl (KOTHA DOJTH HE YHeHeHbl, T.e. p, = l):
)’\r J\T

Sp =by + Z ym — Z Com, 9 = Z Sp = Z by (582)

m n=1 n=I

CymMMa UCXOAHBIX JIOJATOB B cUCTeMe U KO3(D(DHUIIMEHT HUIealbHOTO B3aUMO-
3auéra 6e3 YIEeHKH JOJTOB!

1
C=Y tume K=1-5 3 [sul. (586)

n,m 5n, <0

Cpennsii BepOSITHOCThL BO3BpaTa JOJTOB B CHCTEMe Ha KaXKI0H HTepauuu
(Korza UTepaluy COLIJINHCh, 3TO OKOHYATE/bHBIA Pe3yabTar):

(q) L (932 I/Q.
e D NV O (58)

n=I

e MOMKHO paccMaTpuBaTb Kak HopMy Ly Bextopa p'9. Caibio Kaaoro
NPEANPUATHSA U BCeH CHCTeMbl Ha KamAOH UTepaluH:

N
557(1) = b, + Z [’573)d7'zn1 — Pn Z Cnm S(q> = Z 57(1(1) =S. (SSF)

m m n=1

Ecau UTepaiiuyd COLJHCL, TO BCe 35{” JOJ/MXKHBI CTaTh HEOTPHUIATCJAbHBIMH

(Ca.HbIlO BCEH CHCTeMbl BbIAAETCS 5T KOHTPOJSA pacqéTa, U Ha BCEeX HUTEpa-
HHAX TO0JM2KHO PABHATLCSA Ha‘{a.ﬂbHOMy)‘

5.8. Onucanne Bpigaun. [Ipimep BbIoauM Pe3yabTaTOB pacuéTa Mpu-
BenéH Huxke (1a64. 14). OH comepKUT caenyiolIue BeJUUMHbI.

CrTpokM HayaNbHBLIX AaHELIX: N — 4MCJIO MpeanpusTHil, b — MHOMXU-
TeNb O/ ODOPOTHBIX CPEICTB, €PS — TOYHOCTH CXOAMMOCTH HTepauuil
(Bcerna Opanocs € = 107°), () — TNpUHYAUTeJbHOE OTPAHMUYEHUE UYuC/a
UTepalHi Ha caydai MX MAOXoH cXoguMoCTH, JJ — Havyajo oTpeska mocJe-
IOBATEJbHOCTH CaydaliHelX yuced.

Hroropas Bbigaua ¢ mocjenHell MTepalMu COZEPKUT CHauana CJenyro-
wyto ctpoky: K — kosd@dUuMeHT uaeadbHOro B3aumoszauéta (H86), S —
canbno noaHo# cuctemsr (58a), €' — ucXonHas CymMa JIOATOB CHCTe-
Mbl (586), ¢ — uMCA0 HTepANKH A0 CXOAMMOCTH (ecan ¢ < (J, TO UTepanuu
COILJIHCH), pq — OKOHUATeJbHAas CPeAHAs BEPOSITHOCTb BO3BpATA MOJTOB
pl@ (58B).

3arem chaenyeT TabjHlla HTOTOBLIX BeJAMUYHH /5 OTAENbHBIX MPEeATPH-
ATHE ¢ HOMepaMH 7 YCJOBHAas MOHIHOCTb npeampusatHil Rn (54), ux
000pOTHBIE CpeACTBa brn, WX HauajbHble CaNbA0 S7, UX HOBBE CaabJO
focse YieHKH I0AT0B sgn (ecsau cpend HUX OCTalWCh OTpHIlaTesdbHble, 3TO
VKa3biBaeT HA He3aBepLUEHHOCTh UTePallHi), BEPOSITHOCTH BO3BpATa AOJTOB
JNAHHBIMH [peNiIpUATHAMU pgrL.

Janee caenyer matpuua noaros Cnm; B Hell 1eOMTOPCKMM 3a[0J7KEH-
HOCTSAM NPUCBOEH 3HaK MII0C, a KPeauTOpckuM — MuHyc. Ecan N < 14,
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TO MATPUA ¢ TAKHM YUCJAOM 3Hauallux aupp yaoOHO BbIAaéTCd HA JHUCT
6ymaru. Ilpu Goapiiem N e€ MOXKHO HCKJIOYMThH U3 BLIJIAYU.

Janee caenyioT ABe TabAWIBl, WIANOCTPUPYIOIIHE TTPOIECC CXOAUMMOCTH
urepauuil. B HUX 10 rOPU30HTANU OTNOKEH HOMEP OYepeHOH UTepalvu ¢,
a Mo BepTUKasd — HOMep NpeAnpusitus n. B tadauie «HaméXHOCTb A0J-
FOB» MepBasi CTPOKA JA8T 3paMeHareb cxoaumoctd rq (59a), Bropas —
pasHoOCTU dg 3HaueHUH p<q> Ha COCEIHUX UTEPALMUSX, TPEThb — BEJUUUHY
pm. Jlanee caenyior ctonbisl z)f,q>. B cronbuax Tabsauubl «Caqpao ¢ yUeH-
KO JMOJTOB» TNPUBEIEHbI Sflq> (58r), a otmenbHOH CTPOKOH — 5@ (onm
OKa3bIBAIOTCS PABHBIMU S, KaK H JOJKHO ObiTh). DTH ABe TaOJAMLbl TAKKe
MOX<HO He BbIlaBaTh.

Tadanua 14. Ilpumep BbiAaUH.
N=14,0=02eps=10"", Q@ =16, J = 100

Hrorogras BBIAYA C MOCJeHeR hreparmu

K S C q pq
0,7780 7.9792 54,4294 16 0,7002

n Rn bn sn sgn pgn
1 1,0000 0,0971 —3,1357 0,0000 0,1707
2 1,0377 0.5421 —2,5144 0,0000 0,3615
3 1,0801 0.5380 0,7329 —0,0001 0.6931
4 1,1282 0.4657 0,5395 —0,0001 0,7414
b} 1,1832 0,4487 —0,8648 0,0000 0,5367
6 1,2472 0,7489 5,9005 3,2874 1,0000
7 1,3229 0.1625 4,4622 1,7142 1,0000
8 1,4142 0.3912 08111 —0,0001 0,6218
9 1,5275 0,9277 2,3706 0,4560 1,0000
10 1,6733 1,2339 —4,4135 0,0000 0.2572
11 1,8708 0.9060 —-0,7847 —0,0001 0,5386
12 2,1602 0,7181 —0,3725 —0,0001 0,5904
13 2,6458 0,6801 5,1406 2,5223 1,0000
14 3,7417 0.1191 0,1076 —0,0001 0,5424

5.9. Mertoguueckue pacuéTpl.

M3 camux Qopmya (52) BupHO, 4TO

IpoLece HOCTPOEH IO TUIY MPOCTBLIX MTepalui, ¥ AOJKEeH UMeTb JIHHeH-
HYIO CXOLMMOCTb. IIpu 3TOM morpemHocTs yObBaeT 3a KaXAYI0 HTepalHtio
IPHMEPHO B ONHO W TO »Ke uMcao pa3 r. [lockoabKy Bblllle [OKa3aHa
CXOAMMOCTb WTepauuil, To r > 1. Bormpoc ToAbKO B BeJMYMHe 1! ecau
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r > 1, To cXonuMocThb GbicTpad; ecau r = |, To notpebyeTcs oueHb MHOTO
uTepauni.
[lepBoie e pacuéThl MOKAa3aaH, YTO BaKeH BBIOOD HYJAeBOTO MpUO/MXKe-

0
nus. Henbssa 6pato 1)51) = 0: trorma npu b,, = 0 Ha Bcex urepauusx Oyger

;;E{” =0, TO eCTh CXOAMMOCTU HetT (XoTs 1pu b, > 0 oHa He HUCKJIOUEeHA).

IosTomy 6uiio onpoboBaHo pﬁ,?) = 1. Ilpu 3TOM UTepauuy BCerga Xopouio
CXOOMIUCH.

3 HeoTpULaTebHOCTH TIPOU3BOAHLIX Iy, /0p§,§0 (53) ecth BaxcHoOe
TEOPETHUECKOE CAEACTBUE! €CJAH BCE Py, OOJbLIE OKOHYATEJNLHOTO pelle-
HUSI, TO WTEPAlMM CXOMSATCH MOHOTOHHO CBepxy. Bce KOMMOHEHTHI p OT
WTepaluH K UTepaluu He fokHbl Bospactath: pi TV < pid) 1 < n < N.
Uncnentole pacdérsl MOJAHOCTBIO MOATBEPIUAH ITO. Pa3yM€€TCH, cpenss
BEPOATHOCTL BEAST cefs takxke: plat!) L pla),

Ecau cxonumocts nuHeliHasl, TO €8 3HaMeHaTe b eCTh

(aq} gily
Fq = %'

P - P
Pacuér nokasas (cm. BblEauY), YTO OTHOLIEHHE 7y YK€ Tocae 3—4 urepaiiii
NOYTH NEPECTaBal0 U3MEHIATLCSA. DTO YETKO NMOATBEPAKAAET JUHEHHYIO CXO-
JHMOCTb, NO3BOJSIeT HAHUTH €€ 3HaMeHateab M [aTb HAAEKHbBIA KPUTepPUH

OKOHYAHMS HUTepalui:

(g+1)

(59a)

P9 —platl < (r, — De. (5906)

3necs ¢ — TpebyeMas TOYHOCTb HaXoKIeHUS BeposATHOCTH. Bo Bcex
pacuétax mpuuuManocs £ = 1077 = 0,001 %, uTO 3aBeOMO MPEBOCXOAUT
TpeOGOBAHUS NPAKTHKH.

JIOMONHUTENbHBI KOHTPOAb CXOAMMOCTH BEJICS MO 3HAUEHHAM s,

HOCKOJIbe p$7) =1 COOTBETCTBYIOT HQ}’HEHEHHbIM JoJraM, TO OJs 4acCTH

0
NpeanpUsATHH s <0 MpH He CaUIIKOM Oodbiom b. Bee s‘q) 3aBHCEJH OT ¢

MOHOTOHHO, HpI/ILIEM MOJOXKHTEJNbHDbIE 9;(;7) CTPEMHJIUCH K HEOTPpUHAaTEeJbHbIM

npeneaam sf, ) . @ oTpUuaTeabHbIe s},‘” CTPEMUJANCH K Hy.}]}O Korna Beimoa-
(q)

HAMCA KpUTepuil cxomumocTu (59). oTpuuaTesbHble Sy’ HE MPEBOCXOLHIH

5,(1 ), TO €CTb OblU MPaKTUHEeCKH HYJAAMU (CM. BbI}J,aL{y).

TToMuMO HCC/ENOBAHMSI YHCTO MAaTeMaTHYeCKMX acMeKTOB ajaropuTMma,
usydanocb BaussHHe N u b na pesyabTaThl. KoadduimeHT 0o6OPOTHBIX
CpeAcTB BapbupoBajcs B npefedax 0 < b < 1,6; umceno npennpuatuil 6pa-
aocs o1 N =5 no 640 (ckoasko mossoasana namars IBM PC-486, sarpy-
KEHHOTO elé ¥ APYruMM 3agadamu). Bpems pacuéra maxe gas N = 640
coctaBasno =90 c. Tlpuuéym, npu HeSONbIIOM YCOBEPLUIEHCTBOBAHHUH TPO-
TPaMMBbl €ro MOXKHO ObiJO COKPATHTH BABOE.

PesyabTaThl pacuéra 3aBUCEJIM OT TeX CJAYYalHBIX YHCes], KOTOpble
KCI0/1b30BAANCH B (POPMUPOBAHUY UCXONHBIX HaHHbX (H5), (57). [lostomy
Ipy Kaxaoi nape staueHud N 1 b pacuéThl IPOBOIUJINCH C MSATHIO Pa3HBIMU
sHavenuamn J =~ N2 (1,2,3,4,5). Tem camsIM, 1151 KaxI0T0 H3 9THUX pac-
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YETOB 6paJ’II/ICb HeNepeKphIBAKUIMECd OTPE3KH MOCJAeJ0BATEJbHOCTH CJY-
YaliHbpIX uMces. 3arem aJid BasKHEHIIHX BbIXOAHbIX OJAHHbIX IMPOBOAUJAOCH
yCpeaHeHHe TI0 3THUM TIATH pacqéTaM U HaxOAuJIMCh CpeaHHe 3Ha4dYeHHd
H cpeaHeKBaApaTHYHbIC YKIOHEHHKA.

5.10. Anamm3 pesyabratoB. Haubosee HHTepecHO MOBejeHHe cJe-
AYIOUIMX BEJMYUH: UHUCJA MTepallMil ¢, HeoOXOZUMbBIX MJs AOCTHKEHUS
TounocTH £ = 107°; cpeanero npoueHTa naaTexei A0AT0B p; KOS(HUILU-
eHTa UJeaNbHOTO B3aumosauéra K (nmocjefnde ABe BEJNUUYUHBL NPUBOASTCS
B NIPOLIEHTAX).

3aBHCHMOCTH 3THX BeauuuH oT b (mpu N = 14) npuBemeHsl Ha
puc. 22-27 (3TH ¥ TOCAeLYIOHIME PUCYHKH MOX0KH Ha puc. 9-18, Ho pac-
CUMTaHbl IJIS1 IPYTHX 3HAUEHHH MapaMeTpoB).

U3 puc. 22 BuaHo, 4To uuca0o UTepauuil g Beauko (25-55) mpu b =0,
¥ OLICTPO yMeHbLIaeTCs [pH yBeJaudeHUM b. DTO MOHATHO: KOTAAa HeT
00OPOTHBIX CPEACTB, TO KOHEUHOE COCTOsIHME Na/AeKO OTCTOMT OT HYJEBOro
npubaMKeHHs, U HYXKHO MHOTO uTepauuid. ¥Yxe npu b = 0,1 mocratouno
¢~ 10, a mpu b = 1.6 Bcero ¢ = 2, TO €CTh CXOIHUMOCTb CTAHOBUTCH
OLICTPOH. 3aBUCHMOCTH BO BCEM PACCUMTAHHOM AHANA30He XOPOILO aNNpoK-
CUMHpYyeTcs runepbodoi

1724
«O)~ oo

ApH b — 0O OHA HMeeT NPaBUJbHYI0 aCUMITOTHKY ¢ — 1.

W3 puc. 23 BUAHO, 4TO NpPOIEHT Bbimaatsl Heseauk (p = 40-60 %) npu
b =0. u crpemurca Kk 100% npu BospacTanuu b. PacuéTel Takxe Xo-
pOLIO aNPOKCHMHUPYIOTCSA THIEPOOAHIeCKON 3aBHCHMOCTLIO ¢ NMPABUJ/bHOH
ACUMNTOTUKOH

N = 14; (60a)

(1) 0055 D
PO 50+

W3 puc. 24 BUAHO, 4TO NPOUEHT WIeaNbHOrO B3aWmozauérta npu b = 0
CYUIECTBEHHO BbILE, YeM MPOUEHT BBIMJATH JOATOB. DTO MHTEPECHbIH pe-
3y/bTAT, NOKA3BIBAIOUIUI MPEUMYIIECTBO HAEANLHOTO B3aUM03a4éTa B YCJIO-
BUAX GOJbHIOH 3apo/mxKeHHocTH. [IpH yBeandeHHU 0GOPOTHBIX CPEACTB Ka-
YeCTBeHHOe MoBefieHHe K aHaNoruuHo p:

0,255+ b
70351 +b
d KOJIMYEeCTBEHHOEC DA3JIMYUEe MEXKIY HUMH YMEHbHIACTCA.

3aBHCHMOCTH HCCAeNyeMBbIX BeauuuHd oT N B auamasorne 5 < N < 640
(mpu b = 0,2) npusenens Ha puc. 25-27. Jlaa yno6erBa no ocu N Boibpan
JorapupMUHeckKui MacmTad.

HekawounrensHo MHTepecHoil okasanacs 3aBucumoctsb ¢{N) Ha puc. 25.
[Ipn N < 20 uucao urtepauuil sospactano ¢ ysequdeHuem N. Ho npu
N > 40 poct npekpaTH/Ca, U CpeaHee YUCI0 UTepalkil coctaBuao ¢ ~ 10.
Pasfpoc 3Toro uucaa npu BapbupoBaHWM .J ymeHbinaeTcs ¢ poctom N
M CTAHOBUTCS HE3HAUWTEe/bHBLIM. JTO OUeHb BAXKHO [/ MEePCIeKTHB Me-

-100%, N =14. (6006)

K (b) S100%. N = 14, (608)
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TOAA: TP TAKOH Maslod TPYNOEMKOCTH MeTOA CTAHOBUTCHA TPHUIOAHBIM JJIs
(benepanbHLIX GaHKOBCKUX CHUCTEM.

3asucumocts p(N)} apu N = 100 xopowo anapokcumupyetcs Gopmy-
Joi (puc. 26)
1,27

p(N) = ( v

Bunno, uto 45 GOJBIIMX CUCTeM cO caydaiiHeiMu goaramu (6e3 MoHo-
MONLHBIX 11eH) MpH N — oc cpelHss 1eHa aoara ctpemutcd k 100 %. dto
3HAUYUT, YTO OOJLLIMHCTBO MPEANPUATHH MOTYT MOJHOCTBIO PACIAATHTBCS
¢ ZIOATaMU Y JIMIIb ¥ HEMHOTUX JOJTH MpUAETCS yuennsath. CTpemieHue
K 3TOMY Hpefeay MPOMCXOMMT MO 3aKkoHy 6oabmux gucea N2 Onuaxo
aas vedoapinx cucteMm N < 50 dopmyaa (61a) maoxo npumenuna. Camoe
VAUBHTENbHOE, YTO cpefHee p Godblile, Yem M0 3TOH (hopMmyJe, a He MeHbLle!

3aro saBucuMoctb KX (N) npu Bcex N, oT MaJbix g0 GOJBIUINX, XOPOILO
onuceiBaetcs (HOpMyN0H Takoro ke Buja (puc. 27)

K(N)~ (1 -

5.11. leranbHas kapTuHa. [loMumo 0OIIETO COCTOSHUSI CHCTEMBI,
UHTEepEeCEeH JeTabHblil aHaMu3 Mo MpeAnpusaTUsM. [as Hero A0CTaTOUHO
nepBoit Tabnuust Bhiaud. B Hell paccMoTpena MagenbKas cucTema N =
= 14 npeanpusaTuii, He CUABLHO pa3aWyarOUIMXcs N0 mMoulHocTH (R, ot 1
1o ~4). Mx o6opoTHbie cpeacTsa Majbl: CyMMa BceX OOOPOTHBIX CPEACTB
S b, =5 =797 npumepro B 4 pasa Mewbwe ueM Y |s,[ = 32,15, a y
HEKOTOPHLIX TPEANPUATHH oTHOLIeHHe |s,|/b, ouens Beauko (mpu n = 1
oHO ~=321).

HeynusutennHo, uto cpennee pl? oxasamoch nebombmum: 70%. M3
NPENNpPUSITHIL TONBKO Y YeTHIPEX MOJAYYUAOCH ;)5?) = 100%, to ecThb uX
JIONTH COBEPIIEHHO HAMEKHbI. ¥ OCTANbHbBIX 3TH BeJUYHHBI 3aMETHO HUIKe,
a y Haubonee HeGJATONMOJYYHOTO APEINPUATHS HaaéKHOCTh HOATA COCTa-
BuJa Bcero 17 %. Drto mpeanpusitie n = 1 ¢ GOJMbIIMM OTPULIATEAbHBIM
Ca/bL0 M MaJjbiMH OOOPOTHBIMH CPEACTBAMH.

JII0OOMBITHO, YTO OLIEHKA COCTOSAHHA ITOTO MPEANPUATHA NPOCTEHIIHMU
3KOHOMHYECKUMH CIOCO0aMM — JHIIbL N0 ero fadaHcaM — fAana Obl He
17 %. a ropasno xyalnee sHaueHue (BoaMoxHO, naxe by /|si| ~3 %). Bunno,
4TO Y4€T COCTOSIHMA BCEH CHCTeMbl NMPEANPHATHE M03BOASET YAYUYLIHTDH
OHEHKH. DTO BaxKHO, NMOCKOJbKY T03BOJfAET H30exaTh NMPOmaxKH CpPaBHHU-
TENbHO «HENJOXUX» A0JTOB 38 GeCIeHOK.

Jlna npeanpuaThil ¢ NONOKUTENbHBIM CaJbI0 AOJTH TAKXKEe He CTONpO-
IEHTHO HAAEXKHBL, TaK, Y MOCAENHEro MPeANpUsiTUs 3TO BCero poy = 94 %
(OHO BLIAANO MHOTO KPEIHUTOB, & €ro 000POTHbIE CPEACTBA MAJbl).

Pasymeercd Mdpbl B 3TUX pacuéTax YUYUTHIBAIOT TOJAbKO OOOPOTHbBIE
CPEACTBA, TO €CTh OPUEHTUPOBAHHl HA KPAaTKOCPOUHble (PMHAHCOBHIE pac-
uértel, Takoe BaxHO MPHU CPOUYHBIX MJaTexaxX H OCOOEHHO NMpH OGUPMKEBBIX
nanuxax. [Ipepnaraemblil MeTon 0coGeHHO MOJe3eH B TAKUX CHTYaUHsX.

> 100 %. (61a)

0,71

/\r

) 100 %. (616)
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q p
100
60 — 00
80 [~
40 +~
60 -
20
40 -
0 i | i | | | I | | | I | I | I 1 1 ]
0,0 0,5 1,0 1,5 b 0,0 0,5 1,0 1.5 b
Puc. 22. Toukn — uncsenusle pacuétel  Puc. 23. ToukM — uHCHEHHBIE PACUETHI
npn N = 14 ¢ ykasanuem pasbpoca: mpu N = 14 ¢ ykasaHuenm pasdpoca; Jiu-
auuns — Qgopmyaa (60a) Hus — opmyaa (606)
k q
100 16
12 -
90 i
L s L }
80 - i
]
70 ! L ! 1 ! 1 ! L J 0 I 1 1 1 I 1 I 1 1 |

0,0 0,5 1,0 1,5 b 0,5 1,0 L5 2,0 25 IgN

Puc. 24, Toukn — yucaeHHele pacuétel  Puc. 25. Touxku — uucjeHHble PacyéTHl
npu N = 14 ¢ ykasanuewm pasbpoca; -  npu b = 0,2 ¢ ykasanuem pasbpoca; Jau-
Hug — Qopmyaa (60s) g — q = 10,1

Ecau paccmarpuBarh A0ATOCPOYHBIE PacuéTsl, TO HAA0 y4YeCTb BO3-
MOXHOCTb MPOJAAXKH 4acTH WMYHIECTBA JOKHHKOB (B MepBYIO OYepefb,
HEMPOMSBOACTBEHHBIX (POHIOB). DTO MOAEJUDPYETCS YBeJHUEHHEM KO-
¢punnenta b B pacuétax W TNPUBOAMT K BO3PACTAHUI0 HALEMHOCTH BCeX
JI0JITOB p,(,?).

BeiBoabl. IlpensiokeHHBI aAroOpUTM OKasajcs O4YeHb HAAEKHBIM H
OoicTpblM. Mrepanuu Bcerga CXOAWAMCb, NPUYEM Jaxe INpPH OOJbLIMX
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k
» 100
100 - L
i 90 -
90 - - T+ L)
T TT } 80 -
80 - I L
L 70 L i
70 L
- 60 | -
60 | -
L | ! | L I L ! L | 50 = | I 1 i 1 1 1 : i
05 1,0 15 20 25 1gN 05 1,0 1,5 20 25 IgN
Puc. 26. Touxu — uncaennble pacuétol  Puc. 27. ToukM — uHCjeHHbIe PacHéTh
npu b = 0,214 ¢ yxasanuem pas6poca; npu b = 0.2 ¢ yxasauuem pasdpoca; Ju-
AnHHS — opMy.a (61a) uust — opmyaa (616)

N = 640 xBarano g = 10-11 urepauni, a npu maneix N 06s19H0 Tpedopa-
JIOCH elllé MeHbllle.

OueHHM TPYLOEMKOCTb aJrOpHTMa A5 Go/bliEX ceteM N = 10°-10°
MpeanpUaAThEL, cudTas, YTO MaTpHIA AOJATOB y»Ke 3adaHa K BBeleHa B KOM-
noloTep. llpemmpusaTie HHUKOrmA He CBSI3AaHO CO BCEMM TMPENNPUATHSIMU
CHCTEMBI, TAK HTO MaTPHIA A0Jr0B ¢1a00 3anogHeHa. O6bI4HO MaJjible Npea-
npustua umeior 10-100 cssedt, HauGosee kpynHsie 10 10°-10* cpaseii.
PasyMHO mpemno/oxUTh, UTO CpeiHee UHCJO CBsI3ei-I0NT0B OTHOTO Mpem-
npuaTua He 6osee ~N1/2 (ckopee Bcero, cpentee GyneT 3aMeTHO MeHblIe).
B pacuére nmo Qopmynsam (52) OyneM CyMMHPOBATb TOJAbKO (PAKTHUECKH
MMeoHIecst 10JTH, TIPonycKasi HyjeBbie. Torna ofHa utepaunsi noTpedyer
<2N3/? onmepaumit (yMHOMeHHH M CjOKeHHH), M 3amoMuHaHus ~]N3/2
qHCel.

[TockombKy umc/o Urepaiuil okasanocs ¢ =~ 10 He 3aBucawmM ot NV,
T0 061IHH 06LEM pacuéToB coctaBut ~20N3/? onepaiuii (1oMoMHUTENbHAS
mamaTh He HyxkHa). [lpu pacuére B Macmitade Bceli ctpanbl N ~ 105 Tax
uto norpedyercs ~2-10'Y onepanuit 1 ~10% yuces B mamsaTH. TO peasbHO
Ha KPYITHOM KOMTBIOTEpE.

CTporo roBopsi, MOCTOSTHHOE YHC/I0 HTepauui go = 10 6bi10 mosydeHo
IJI1 MOIEJBbHOTO TpHMepa ¢ YHCTO C/ydalHoH Matpuuell ponros. B stom
npumepe HyaeBbiM npudamkenneM 6si10 p(Y) = 1, a okoHuaresbHBIM pe-
syaptatom p@ = 1 — a//N cornacuo (61a). PasHuua Mexay HHMM HeBe-
JIMKa M YMEHbLIAETCs MPH yBeandeHuu N:

Ag=1—p0~_2 _ 0
Y
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MorkHo noayduTh BeJMUYHHY 3HAMEHATEesT CXOANMOCTH H3 YCJIOBUS 19 =
= Ay/e. Ho nast HecaydafiHOH MaTpHisl 10JTOB MPH HAaJMYHKM MOHOMOJb-
HBIX 11eH CPeNHSS BEPOSTHOCTb MOXKET CYIIECTBEHHO OTJIHYAThCs OT 1 naxe
npu Gonbimom N: A =1 — p{9 ~ 1. Uncso uTepaunii ¢ Torna onpenesieTcs
no yeaosuwo 7 = A/e. Orciona caenyior hopMyas

A
1/q0 Ig | —
a £
o < ) Cymq

62
eV N (62)

Mpusuvas aas TecToBoro mpuMepa ¢ = 1075 a =12, ¢o ~ 10 u A =1,
NOJAYUUM CJaenyoimy tada. 15 3aBucumocTy © W ¢ o1 N sl HAWXyALIeH
KOMOHHaUK¥H J0JTOB!

Tabauuma 15

N 10! 10? 10° 10* 10° 10°
q 11 12 14 16 19 24
r 2 87 2,56 298 203 1.81 1.61

Bunno, uto BO3MOXKHBIH pocT ¢(N) KpailHe MeNJeHHBIH, TAaK UTO UM
MOXKHO npeHeOpeus.

Takum o6pasom, pa3paboTaHHBIH 3eCh AJrOPHTM pacyéTa HAAEKHOCTH
J0JITOB TIPHUTOIeH AJ51 UCTIOJb30BaHUs B (penepasbHOH cUcTeMe GAaHKOBCKHUX
pacyéros.

§ 6. 3akarouyeHue

6.1. ®pakunuonupoBanue. Jlad cucteMbl npeanpusiTHil ¢ GOJbIIKM
YHCJIOM B3aMMHBIX CBfi3eH MeTof (PPAKIHOHHOTO B3aWMO3auéTa MOJTOB
1o 3(p¢HeKTUBHOCTH MaJjo yCTYNaeT Aa)Ke METOLY nepeajpecaiuyd A0JTOB,
LaioIeMy TeOpeTHUeCKHi mpenes aJas Kos(pQpHiHeHTa TOralieHusl T0JroB.
OH cOOTBeTCTBYeT CYLIECTBYIOIIEMY 3aKOHOLATEJIbCTBY U He TpebyeT mpH-
BJle4eHHsi KpeAuToB. Ero TpymoéMKOCTb HACTOJIbKO HeBeJHMKa, YTO pac-
uét g5 macmta6os crpadbl (N = 10°) jerko BuIMOJHWMTL Ha COBpeMeH-
HBIX KOMTbloTepax. Jlaa macmtador paiiona (N =~ 10%) nocratouno Bcero
1-10 mMuH. paboTsl MepcoHaNBLHOTO KOMMBIOTEPA.

O1MeTM ellé OfHY PEKOPAHYO XapaKTePHCTHKY 3TOTO METOAa: paHee
HHKOTIA He pelllajluch 3aladyd JHHEeHHOro MpOrpaMMHPOBAHHUS C TaKHM
YHCJIOM HEM3BECTHBIX.

[TosTOMYy M3 BCeX CYLIECTBYIOLUIMX CeHuyac MeTONOB B3aWMO3auéTa 10J-
rOB TOJbKO MeTol (PPaKIMOHMPOBAHMS NPHIOAEH AJIS CO3LAaHHS rocynaap-
CTBEHHOH M PErHOHAJIbHBIX ceTell NIl (PMHAHCOBLIX PacyéToB.

Ecau cerb B3auMHBIX CBs3edl npexnpuaTvil peakas, TO Ko3(pQpUUHEHT
B3aMMO3a4éta MoxkeT cTath HefoJbliuM. [lo3TOMY pervoHasibHBIH B3a-
UMO3a4éT 1esecoofpaseH, BO-MEPBBIX, JMIb /A HeOOJbUIHX MEeCTHBIX
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MPeANpPUATHH, OCHOBHAA 4AaCTb CBA3eid KOTOPHIX JEKUT BHYTPH DErvoHa.
Bo-BTOpHIX, OH MOJ/KEH OXBAaTbIBATb BO3MOXKHO OOJBIIYIO AOMI0 TaAKHX
MPeANpUATHH, Jyulle Bcero — Bce. Haubonee e shdpexTHBHBIM Oyaet
thenepaspHBIH LIEHTD, OXBATBIBAIOUIMA BCE MPENNMPUSITHS CTPAHBL.

6.2. Kpenutel. Cnucox bamkupun He comepkana cBefieHuit o6 ofo-
POTHBIX CPENCTBAX MPEANMPHSITUH, TAK UTO B pacyéTax MpHHUMAaJoch b, =0.
B wurore okoso 20% nosaroB He racuioch ¢gpakuauoHupoBadueMm, a 12%
naxe nepeanpecained. B MonenbHsix nprMepax OblJIO BUAHO, YTO YBeJH-
deHue b, OniCTpO npudIMKaeT Kos(gduuredT B3aumoszauéra kK 100 %.

He mnpeacrapssieT Tpyna NMpoBECTH MOME]HPOBAHHE ONTHMAJbHOH BEI-
Jadd KpeantoB. JIAS 3TOro MbICJAEHHO BBIAAAWM KpendT b, KaKkoMy-To
NPEedNpPHATHIO C OTPUIIATENbHBIM CaJIbI0 K PACCUKHTAeM, HACKOJIBKO YBEJH-
YUTCA MoraleHne CyMMapHOro J0Jra CHCTeMbl 1o cpasHeHuio ¢ b, = 0. Ta-
KY!0 BHDTYaJbHYIO BHIIAYy KpPenuTa NMpoBenéM M/si KaXKJI0r0 MpennpHaTHS-
nokHrKa. CpaBHHBAS pesy/bTATHl, BbAEAUM MPEATPHATHS, TAe KaxabiH
pybsib Kpenuta odecnednBaeT HanboJblllee TOTallleHHe J10AT0B; KM U BbIJa-
M KpeouTht.

Sra npouenypa uejecoodpasHa, ecarn KOaPPULUKEHT «yCHJIeHUsT» MHOTO
6oavuie 1. Takoe BO3MOMKHO NMpH T'YCTOH CeTH MOJATOBBIX CBsized. Ecaum xe
K03(pprilHeHT yCUJIeHKsT HeBeJUK, TO UeHTPaJKH30BAHHBIE KPEIUThl HeBbl-
rOfiHb! (MMEHHO TAKOBa CUTYallKsl CO CMHCKOM bamkupun).

OnucanHas npoueaypa tpefyer MHOTOKPATHOTO pacdéra (ppakiHOHHOTO
B3auMo3sauéra. Ho OnicTponmelicTBlHe TpenJo>KeHHOro MeTona TaKoBO, UTO
3TO He BhI3blBaeT 3aTpynHeHu#. Hnaa cnucka baumkuprd OmHOKpATHbIM
pacuér ¢paxknuoHuposadus Ha PC Pentium 1V cocraBasa menee 1 c.

6.3. Mouutopunr. CobpanHas nH(OpMaiks NO3BOJsAET HAHTH HeMa-
Jo «B0JEeBBHIX TOYEK» B 3IKOHOMMKE perrnoHa Wiau ctpaHbl. PaccMortprm
HEKOTOpble CHTYALKH.

a) OpgHo u3 mpemnpuATH MMeeT GO0JbLIOE MONOKHUTENbHOE CANBAO.
DTO NMOXOXKe Ha MOHOTOJNKCTA, HeoOOCHOBAHHO 3aBBIIIAIOIIErO HeHbl. Eciu
BnoGABOK €My HOPKHO MHOTO Pas/ydHBIX MPEANnpUSATHH, 3TO yCUJIHBAaeT
nopospennst. OcTaérest BHISICHUTD, UTO 3TO 3a MpPEATIPHSITHE.

6) Y npeanpusiTHa 0OJbIIOE OTPHUATEJBHOE Ca/bI0. DTO MOXKET yKa-
3bIBATh HA IJIOXOE YIpaBJeHHe NMPeATIPUSTHEM K OMacHOCTb BAHKPOTCTBA.

B) Bosbiine npaMble BCTPeUHble IOMK NMap MpeanpuaTHii (Kak B CriucKe
Baukupun). Boamoxusl Taxue npududbl. OnHa — HeaKKypaTHOCTb B pa-
Bore Oyxrajrepuil («sabwuin»). Bropagd — HemoOpOCOBECTHOCTbL OTHOTO
M3 MapTHEPOB: OH XOUeT MOJyUHTb C KOHTpareHTta, HO He TJATHTbh eMy.
Tperbs — B3auMHBI CroBop: Bblgada B3aKMHBIX KDPENHTOB, 4YTOObI He
NOKa3blBaTh Ha/lnune OBOPOTHBIX CPeACTB.

Ita cuTyauud HM3BecTHa BO MHOTHX peruoHax. Ha Jlaasuem Bocrtoke
SHEPreTHKH He IJIATAT XeJe3HOH 10pore NOJr 3a MepeBO3Ky VIV, a Ta He
naaTUT UM 3a sgextposdepruio. Mexpy PAO EC u Mockeoi takxke ecTb
BCTPeUYHble HeIaTeXHU.
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6.4. Tlepeagpecanusi. DtoT Meton [1-4] MoXKeT 0Ka3aTHCS MOJE3HBIM
175 9aCTHYHOTO TOTrallieHUs] TeX JNOJTOB, KOTOPHIE OCTATCA MOCJ/e MprMe-
HeHUs MeTona (PpakiuoHUpoBaHus. [IpoTHB Hero BLIIBUIAIOT BO3pAXKEHHE,
4TO OH He YKJajblBaeTcs B [eldCTByilllee 3aKkoHomaTe bcTBO. OnHAKO 3a-
KOHONIaTeJIbCTBO JOMYyCcKaeT ofpalieHne BeKkcesel, a MeTON nmepeafpecaunu
NOYTH 3KBUBAJEHTEH MEPEBOMHOMY BEKCEJO.

Camo BekcesbHOe of6pallleHue, X0TS W GbLI0 y HIMPOKOH MyBJIMKH CHHO-
HHMOM MOLIEHHHYECTBA, MOXKET XOPOiIo paboTaTh MpH »KECTKOM KOHTpOJE.
Hanpuwmep, 8 Aurauw B 1880-¢ romel 0HO GbIJIO MIKEPOKO PACTIPOCTPAHEHO,
u nionananuck Bekceau co 100-120 nepenarounsimu Haanucamu! Odesun-
HO, TaKO€ BO3MOXKHO TOJIBKO NMPH KPOLIEYHOM AKHCKOHTE B J0JK MPOIUEHTA,
a 3TO CBHIETEJNBCTBYET O NOBEPHU K BEKCEJIO.

[Ipu nepeagpecauuy, Kak W npHu BeKCeJbHOM OOpalleHlH, Baille A0Jro-
BOe 00513aTe/bCTBO MOXKET MPEAbSIBUTL He KPEAUTOP, & TpeThe JIHI. JTO
He TPOTHBOPEUYUT 3aKOHONATENbCTBY. PasHuia JHillb B OMHOM: TPeTbe JHLO
MOYXeT OTKa3aTbCA OT NPHOOPeTeHUs] NAHHOTO BeKce/s WJAH CONIACHTbCA
NPH 3HAUUTEJBLHOM J[IHCKOHTE, a MpPH Mepeajipecalud eMy (QakTHUECKH
HaBA3BIBAOT AOJKHHKA. [lapHble meperoBopsl MPH 3TOM HepeasibHbl, HOO
KOMIIbIOTepHAs cucTeMa BbIIAET COLIAaCOBAHHOE petilleHHe cpasy AJsl IPyI-
nbl npeanpuaTHid. OTKa3 OMHOrO U3 HUX aHHYJAUPYeT BeChb PACdér.

3nece TpebyeTcs pa3paboTaTth WPHIMYECKYIO MPOLENypy YIEHKH A0J-
rOB W corjiacoBaHuda. E€ MOXHO crefath npHeMJaeMOH AJs NpeanpHaTHH,
BKJIOUKB JbrOTHl COMJIACHBIM K HAJIOTH Ha HerorailleHHsle NOJMH Kak Ha
MMYIIEeCTBO I/ HeCcorJacHhbIX.

6.5. Yiuenka pmoaroe. [lponmaska nogaros (pasymeercsl, O CKHIKOH)
10 YACTHBIM COMJIAIIEHHAM MEeXAY 0PHIAHYECKUMH JHIAMK NPOHCXOAHUT He
nepBblfl ron. BennuuHa yuUeHKM N0 CHX TOp OMpefesssgack Ha OCHOBAHHH
3KCTIepTHLIX oueHoK. B § D nmokasano, Kak MOXHO 06BbEKTHBHO PacCYUTAThb
3TY BEJNHUYHHY.

Jas 3T70r0 NpoBOAMTCA pacyéT noraiieHHsl AOJTOB MeTomoM (paKiiko-
HHPOBaHHS, HO He OCYIlecTBJseTcsl camo noraieHue. [losydeHHble Bepo-
SATHOCTH fABJSIOTCS XOPOUIMMH OHeHKAMH BEPOSTHOCTH CPOYHO20 BO3BpATA
JOJTOB.

Ecnn xe dppakuHOHHDBIH B3aKMO3auéT OCYILECTBAEH, TO Y MPELNPUSTHS
MOXKET He OCTaThCs OOOPOTHBIX CPEACTB WM NeBHTOPOB, TaK 4TO OCTaB-
LIMecs NOJTH eMy HeueM racHTo. B 9TOM caydae Halo 3KCMEpPTHO OLEHHTD,
KaKOBO HenpodHibHOe MUMYIIECTBO NAHHOrO NpeanpusaThs (nepcoHajbHble
aBTOMOOHJIH, 1AYM A/ PYKOBOACTBA K T.M.), U €ro CTOMMOCTb 33J4aTh B Ka-
yecTBe OGOPOTHBIX CPeACTB by,. C 3TUMH BeJMYHHAMHU b, /IS BCEX Mpen-
NPUATUH-NOMKHHKOB HAlO MPOBECTH HOBbIM pacyéT (PpaKLHOHUPOBAHHS.
OH gact HOBblEe BepOSTHOCTH Py, COOTBETCTBYIOIHe ojee MemJleHHOMY
BO3BpPaTy AOJTOB (MOCJ/e NpoAa kK HenpoHJAbHOrO HMYIECTBA).

AHajgoTHUHO MOXKHO HeHCTBOBATH MpH Mpolenype GaHKpOTCTBA. Tam
B KadecTBe b, Hago OpaTh MOJHYIO CTOMMOCTb OCHOBHBIX (DOHIOB MpeAnpH-
ATHA, KOTOPYIO MOXHO BBIPYUHTb NPH HX MPOLAKE.
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6.6. BankoBckue NpoBogKU. Lcau 10/rogoe 06g3aTebCTBO MEXIY
napof NpennpHATHE COCTOMT K3 CYMMbi MHOTHX OTHEJbHBIX [OTOBODPOB,
TO eCTb MOJIE3HOE BHUAOH3MeHeHWe Merona (ppaxuuoHnposanus [6]. [pu
HEM N10Jil CYMMAapHOTo A0JTa P, pacCYHTaHHAs K BblAade, HabupaeTcsl W3
OTAE/bHBIX NOTOBOPOB. DTH JOTOBOPHI OMJAUKBAKTCS LUEJIHKOM, 8 OCTasb-
Hble 1eJKKOM He OMJNaurBaioTcsl. TakoH aaropuTM OCOOEHHO BaxKeH M5
MOKYNOK ¢ MAPENONJATOH, BBHIMOJHAEMBIX C MEPEeBOAOM JeHer H3 OaHKa
noxkynaress B 6aHK nponasua. OH MO3BOJISIET BHIMOJHATE MPOBOAKH, Aaxe
Korna GaHKOBCKHME OCTATKH HA cueTaX MeXOGaHKOBCKOTO PAacU&THOrO LeHTpa
MaJbl WK OTCYTCTBYIOT.

B [6] nas pacuéra BeJnuuH p,, ECNOJAb30BAJHCH KAACCHUECKHE MOAXO-
/6l OCHOBaHHbIe Ha cuMmexc-Metone. OHu Tpebyior ~N? — N4 onepauui,
9TO 0YeHb TPYHLOEMKO AJs GoJbliux crcTeM. OnHako B 3TOH 3afade Takke
MOXKHO HCIMOJIb30BATh MPENJIOKEHHBIH 3/1eCh UTePAllMOHHBIN ajaropuTtm (9),
YTO NleJ1aeT BeCb METOJ B LeJ0M CBEPXOBICTPHIM.

6.7. Urorn. OnucaHHbie 31ech METOMbl MO3BOJSIIOT MOCTPOKTh (dene-
PajbHYIO ¥ PETHOHAJIBHYIO CHCTEMb! B3aUMO3a4éTa IOJTOB Ha 6ase HeIopo-
roif COBpPEMEHHOH BBIYHC/IHUTE/bHOH TeXHHKH. Bo BpeMsi oT/ialkd M OMBbIT-
HOH 3KCIJIyaTallik TaKUX CHCTEM B3auMO03a4&T OymeT MPOBOMMTHCS BpEMS
OT BpeMeHH. B IITaTHOM pexkHMe BO3MOXKEH B3aUMO03a4éT pas B cyTKHU. [Ipu
3TOM HH(pOpMalus, Tpedyloliasi yTOYHEHHs, BHIMANAET U3 TAHHOTO 334éTa,
HO MocJjie eé HCMpaB/IeHUs JeXHT MeHee CyTOK.

Taxaa cucremMa MoXeT TMprHeCcTH GOABHIVIO MOJL3Y Poccun.
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FTanasa [V
CTABUJIBHAA TIEHCUOHHAY CUCTEMA

CiopmynupoBaHbl BaxkHeHmMe TpeGOBaHUS K MEHCHOHHOH CHCTEME!
1) oHa 1OJ/>KHA OXBATHIBATH BCEX MHBAJIUIOB U MOXKHUJBIX rpaXkiaH; 2) pas-
Mep NeHCHK A0JDKeH 3aBHCeTh OT TPYHOBOrO BKJAAAA 33 BCIO »KU3HB; 3) CH-
cTeMa JOJKHA ObiTb AOATOXHBYIIEH, He TpeOylolledl 3aKOHOAATeJNbHBIX
M3MeHEeHUH NpH CUJAbHOH MH(JIAIMY, 00BaJaX SKOHOMUKH K OaHKPOTCTBAX
BCEBO3MOXKHBIX KOMNAHKHH UM (POHIOB.

[TokazaHo, 4TO Takas CHCTeMa JO/KHA ObiTh 1) TOCYIAPCTBEHHOH,
a He KOMMep4eCKOH; 2) pacrnpe/esanTe/]bHOIO THIA, 4 He HAKOMHTEJNbHOro;
3) paccUMTaHHOU Ha rpaxkaaH Co CPelHUMH 3apabOTKaMH, a He CBEPXBBI-
cokumu. PaccmarpuBaemble ceifuac [lpaBHTebCTBOM MPOEKTBEl BO MHOIOM
He YAOBJETBOPSIOT 3THM TpefOBAaHHSM, M B HHUX 3aJ0XeHbl HEZOCTATKH,
KOTOpbi€ 4Yepe3 HeCKOJbKO JeT CTAHYT MCTOUHMKAMH COLMAJbHOH Hamps-
JKEHHOCTH.

PazpaboraHbl OCHOBBI TEHCHOHHOH cHcTeMbl Tpebyemoro THna. JaHh
npocTble (POpMyJnl pacuéta pasJHYHBIX COCTABJSIOIIMX YacTedl MeHCHH
(coumanpHOH, TPYMOBOH, CTeUHa bHBIX HAn0aBOK) /S PasHbIX KaTeropui
nencuonepon. Popmyssl cogeprkat HebOMbiIoe YHUCA0 KO3(P(pHIIHEHTOB, 3a-
BUCAUINX OT AeMOrpaHuecKoil CTPYKTYphl HaceJleHKs M COCTOSIHHS KO-
HOMHKM CTpaHbl, W onpenesseMsix Ha 6ase naHHsX [leHcHoHHOro (oHza,
TocrkoMcTarta U HaJOTOBOH CJYHKObI.

[To crarucTHYecKMM HaHHBIM HaligeHa (yHKUMA pacnpeneseHus Hace-
Jennsi Poccun no nmoxonam. s ocHOBHOH Macchl Hace/eHHs OHA OKasa-
Jacb OMCTeNeHHOH, a y4&T CBEPXBBLICOKKHX AOXOIOB JIHIb HE3HAUHTEJbHO
M3MeHKJ e€. DTO pacrnpezesleHKe MCC/eN0BaHO, HaHlleH ero Aeuu/bHblH
Koa(puineHt. Pacuér 6anasdca IledcrnodHoro oHaa ¢ 3TUM pacrpenese-
HHMEM OKasaJjcsl OueHb OJM3KMM K pacyéTy 10 CPefHHM BeJMYHHAM. IJTO
ynpolaeT ynpassaeHre [1eHCHOHHBIM (POHAOM.

CobpaHbl ¥ NpoaHaJM3KPOBaHbl CTATUCTHYECKHE NaHHble, noTpebGoBaB-
lMecs AJisl JaHHbX pacuéro. JlaHbl peKOMEHAHK N0 PACNpPOCTPAHEHHIO
IAHHBIX TOAXONOB HAa MEIUIIMHCKOe CTPaXOBaHHe HaceJeHHSs.

Beegenue

Xopoi1o MPORYMAHHAS MEHCHOHHASI CHCTEMA SIBJSIeTCS] BAXKHBIM 3Je-
MEHTOM 3aKOHOJATEebCTBA CTPAHBI, HEOOXOLUMbIM JIJIsl IO EPHKAHHS COLH-
ajbHOH ycTofunMBocTH oOuiecTBa. OHa mO/MKHA 00eCmedrBaTh JOCTOHHBIN
YpOBeHb >KH3HU neHcHoHepoB. [lepeurcsuM Haubosee BeCKHe NPHUHUHBI
3TOrO.
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Bo-nepBsix, npuMepHo TpeTh M3bupartesell Halledl cTpaHbl — MEHCHOHe-
pBI, @ y BOJILIIKHCTBA OCTaJbHbBIX KH30upaTesell eCTh OJK3KKe PONCTBEHHH-
K{ MTEHCHOHHOTO BO3PACTa; HH O/THO MPABHTENbCTBO He MOXKeT npeHedperaThb
X MHeHHeM. Bo-BTOphIX, NMEHCHOHEDPHl COCTABASIOT 3HAYMTENLHYIO 4acTb
noxyrnaresell BHYTpeHHEro pelHKa cTpaHbl. VX HUlleTa ABAsSeTcs cepbés-
HBbIM HPEenATCTBHEeM AJA PasBHTHSA 3KoHOMHMKH. WM HaxoHei, nopsimouHoe
NPaBHTENbCTBO He MOXET HIHOPHPOBATH CBOW MoOpaJibHble 0053aTesbCTBa
riepen HapoiOM.

Kaxue »xe tpeGoBanus npenwapager obiecTBeHHOe MHEHHE K XOpOIlIeH
NeHCHOHHOH cuctemMe? OHa MOJKHA

— ofecrneynBaTh MEHCHOHEPAM NOCTOHHBIH YPOBEHb KU3HH (HACKOJBKO
3TO TIO3BOJIAET SKOHOMKKA CTPaHb);

— ObITh COLMAJBLHO CTIPABEIHBOH (HHKTO He ocTaHeTcs 6e3 MeHCHH, HO
yeM G0Jibllle TpaskAaHKH paboTall, TeM 0oJiblie N0JKHA ObiTh €ro MeHCHS);

— OBITb MPOCTOH U MOHSATHOH cpefiHe 06pa30BAHHOMY 4es0BeKy (4ToOb!
KaXKjbill MOT caM YBEPEeHHO PacCUMTaTh pasMep CBOeH MeHCHH);

— ObITh CTAOMABHOH (TO €CTh NMPUMEHSITLCS 0e3 NMONpPaBOK AeCATKH JeT,
HeB3Kpasa Ha MHQAALKIO WAM OMp)KeBble CMeRyJISUHK C BaJOTOH U aKuus-
MH).

B Hamedt crpave nmpumepHo 40-35 ner geficTBOBas MeHCHOHHbIH 3aKOH
1957 1. [1]. OH He yuuTHBaJ MeAJeHHYIO UHOJSLHIO, U MO3TOMY yCTapel
yxe K cepenute 1980-x ronos, a paspas 3KOHOMMKH K3-3a pedpopm 1992 r.
noKaHas ero. [orpeboBanace peryiaapHas KOppeKTHPOBKA ero 1udgp. Ito
cnenan 3axkod 1992 r. [2], npenycMmaTprBaBIIKE PEryisipHYl HHIEKCa-
M0 MeHCHH Mo Mepe HapacTaHus MHGsAUKH. HoBbl# 3aK0H Oblal MPUHAT
B 1997 r. [3], HO OH TaKyKe OKAa3a/Cs HENOJrOBEUHHIM M (DAKTHUECKH He
nepexun kpusuca 1998 r. TocjenHuil neHCHOHHBIH 3aKOH BCTYNWA B Ael-
creue ¢ 2002 r. [4], HO oKasaJcs, BO-TEPBLIX, HACTOJBKO CJQXKHBIM, 4TO
€ro ¢ TPYLOM NMOHUMaNK naxke paBoTHHKK collManbHoro obecriedeHus. Bo-
BTOPBHIX, OH HauaJs ObICTPO ycTapeBaTh K ofpactath morpaBkaMu (MMeioTcs
CBeieHHS O TOArOTOBKE HOBBIX NMPOEKTOB).

B nanHo# rsaBe u3JoxkeHa TeHCHOHHAs cUCTeMa, paspadaTbiBaBilascs
apropamu ¢ Havasaa 2001 r. Ona ynoB/eTBopsieT BCeM YKa3aHHbLIM Bbllle
TpeOOBAHKAM, 4 TAK)Ke APYrHM Ba>kKHbIM, HO He OCO3HABAaeMbIM OOILECTBOM
YCJAOBHSM:

— T103BOJISIET OTMEHKTH BCE BEIOMCTBEHHbIE MEHCHOHHBIE CUCTEMBbI, a
TaKXKe NepcoHaJjbHble NMEeHCHH, HadHayaeMbie cefiyac OToeNbHbIMM YKa3aMu
[Tpesngenra PO;

— XOpOILO COMIACOBAaHA C IPYrHMH 3aKoHamu (Hanpumep, CeMelHBIM
Kogekcom PD);

— HaCTOJbKO NMPOCTa, UTO NMPo3pavHa A5 oOIIeCTBeHHOTO KOHTPOJIS;

— AHaJOru4yHO el MOXKHO CTPOHThL CHCTEMY MeIHIIMHCKOTO CTPaXopa-
HUS.

IlprHaTHe maHHOH cucTeMbl MOMJIO Obl pellHTL MHOTHE npobJeMbl, BOJ-
nytoiue Poccuio.
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§ 1. IIpuHUUNbI NEHCUOHHON CHUCTEMBI

1.1. Ucropua. Euwé y HebGosbuINX NMepBOOBITHBIX TMJIEMEH, YKHUBIINX
KOMITAKTHOH TPYMMo#, CYIIEeCTBOBANO obecrnedyeHHe HETPYAOCMOCOOHBIX —
CTApUKOB, 00JbHBIX H, pasyMeercd, geTel. ITO XOPOIIO M3Y4YeHO 3THO-
rpachamMu B koHue XIX — Hauase XX BeKOB, ROraa TaKHX MJEMEH >KHJIO
euld muoro. Ofwasa gobblua njeMeHd Ae/UJaach Ha BCeX, TaK UTO 3TO
Oblla cUCTeMa pacnpeaendrtesbHoro THna. Jloau OblAM HepaBHBIMKI OHM
YUHTBIBAJAH NMOTPeGHOCTH YesOBeKa M ero HY>KHOCTb AJsS nJjeMeHH (npu
CUJIBHOM T0JI0le CTAPHKOB MOMIK OCTaBUThL 6€e3 efibl), HO He ero npoiibii
TPYAOBOH BKJAM.

[lozaHee, Mo Mepe paspUTHSI OOLIECTBA W TNOBhILIEHHS 0JarococTtos-
HHA, COlMa/bHOe ofecrieueHHe B OCHOBHOM IMEPEMeCTHIOCh B CeMbio, FJe
CTapMKOB KOPMUWJH BbIDOCHIME JeTH («IeTH — KanWTaj Ha CTapoCTb»).
OnTuMalibHasg YHCJAeHHOCTh CEMbH 3aBHCea OT TPYAHOCTH YCJIOBHH XKH3HH;
Ha pycckom Ceepe oHa noxonuaa a0 30-40 uenopex, »KUBUIMX B OQHOH
u3be (KeHaTble CbIHOBbA He OTAeNANHCH). JIMiIb npu rudedn OCHOBHBIX
KOpMHJIbLIeB 001IKHA 6pasa Ha ceba obecnedeHue HeTpypocnocooHbX. Cu-
cTeMa Tak)Ke ABJAJACH pACNpelesUTe]bHON M He Y4UUTHIBAJa MPOLLJIbIH
TPYAOBOH BKJAM.

WMunrerayanbHoe HaKon/JeHHe Ha CTAPOCTh CTaJO BO3MOMKHBIM C TO-
sBJeHHeM neHer. Ero oueBHAHBIH HEAOCTATOK — HeJOBEK MOXKET OUEHHTb
CBOM TOTPeGHOCTH, HO He 3HAeT BpeMeHH cMepTH. [103TOMy OH He MOXeT
paccuuTath HYXHyI0 eMy cymmy. Jlig npeoposeHus 3TOro Hemoctartka
fbiy1a M300peTeHa NoKynKa nosKU3HeHHOH peHThl, OUeHb pacnpocTpaHéHHas
B EBpone (ocobenno Bo ®@panuun) ¢ Hauana XX Beka. B oGoux cayuasx
pasMmep ofecriedeHHsl Onpenessycad caMHM noJydaresjeM No HaKOMJIeHHOH
UM Ha CTAPOCTh CYMMe, TO eCTh MPOLIJIOMY TPYAOBOMY BKJAny.

OnHako no nCUXoJOrHUYeCKMM MpHYMHAM Jajeko He KaKOabld yesoBex
B COCTOSIHMM MHOIO JIeT KOMUTb NeHbI'H HA CTAPOCTh M He HCTPATHTh HX.
[Tosromy x koHuy XIX Bexa B Eppone nosyuuau pacnpoctpaHeHHe Tak
HasblBaeMble 3MepUTasbHbie KACChl: YeJNOBEK eXeMeCfYHO BHOCHJ B HHUX
4acTh CBOEro sapabotka, a nocje HOCTHXKEHHA NMEeHCHUOHHOrO BO3pacTa ro-
JydaJj ToXH3HeHHY10 neHcuio. E€ pasmep 3aBuces OT CyMMapHOTO B3HOCA.
B Poccun takske crann 6bCTPO BO3HUKATh Takue Kacchl. MMenHo Ha aTo#
CHCTEME OCHOBaHbI COBpeMeHHble HAaKONMTeJbHble CTpPaxoBbie (DOHABI Ha
3anaze.

[TapannenbHo BO3SHHMKJA CHCTEMA rocymapcTBeHHbX neHcui. B Poccun
OHa Obljla yupeskgeHa B neppod detBeptd X1X Beka no MHUUHATHEE BIOBHI
[Tapaal Mapun @&nopoBHbl (oTciona HassaHue «BemoMcTBO UMMepaTPHILI
Mapun»). [lepBoHauajbHo npeanoaaranoch ofecneyuTb MeHCUsIMU OTCTaB-
HBIX HEHMYILIHX O(HIIepOB, HO 3aTeM 3TO ObLIO PacnpoCTpaHeHO Ha APYTHX
roCcynapcTBeHHBIX CJIYIKAlMX: YHHOBHHKOB, Nnpernogabartesel BoICIIHX yued-
HbIX 3aBeleHHH, Ka38HHbIX TMMHA3MM K yUHJMIL, Bpayell rocynapcTBeHHbIX
GonpHUIl H T.n. Bce ouu mocjse 25 ner cayxObl MMeJH npaBo HA moJ-
Hy! meHcHo, a nocqae 20 jer — Ha nosoBuHHY0. J1a (hrHHAHCHPOBaHHSA
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3TOH CHUCTEMBI UCMOJAb30BAMKCH MOCYNAPCTEEHHEIE CPENCTRBA: MOCTY/IEHHS
0T HaJOTOB I NOXONbl OT ONpeNeNEHHBIX TOCYAApPCTBEHHBIX TPEANPHATHH
{rorna B Poccuu Gul0 HEMAJIO KAa3EHHBIX 3aBOJIOB, MPHHOCKBIIKX XOPOLIKHe
noxoast). CBoGoAHAasS YacTb ITHX CPeNCTB BKJAAbIBaJach B ieHHble OyMaru
MOJ, MPOEHTH (Yac THYHO — B FOCYAAPCTBeHHbIE e 6ymark). ClenoBaTesns-
HO, (hOopMaJibHO 3TO OblJa CMellaHHasi pacrpeesrTeIbHO-HAKOMKHTEbHAS
cucTeMa, HO (aKThHUecKM OHAa Oblja MOYTH YUCTO PACTpPENesNHTeNbHOM.
Pazmep meHcur 3aBuces OT 3apaboTKa, MPHUEM M0 MOC/eqHeH N0MKHOCTH.

Hexortopble mnpeAnpuHEMaTe/Nr TaKxKe Ha3Hadalu TMeHCHH pabodum
W CAyXKalluM CBOMX MpPeNNpHUsIiTHI, HO [aJeKo He BCeM, a JIKIIb Haubo-
Jee 3acayxeHHeiM. Kpome TOTO, OHK co3maBaiu OecnjaTHble OOJBHHIIBI
W IKOJbI, O6CJHYXKUBABIIKE TO-
pasno GoJbliee upcjo pabor- 300 /

HHKOB. Tem He MeHee, B Ha- ]

gaje XX Beka BO BCEM MHU- 250 - /

pe pasJnyHble TeHCHOHHBIE CH- /

CTeMBl OXBATHIBAJIM JIUIIb MEeHb- 200 - e

VIO YacTb HaCeJeHHs, MPUUEM _",,.—"'

CpelHe- 1 BHICOKOOMIAYHBAEMYIO.  j5q E—————— &~ ———————
JLas pabouux u xpecTbsiH EB- _______7"!.__;.70"“"*""'“‘“*

porBl, raie CeMelHbie CBASH B 3T0 | .‘.,."" ,."’*

BpeMs yxe ocjaadesu, BONpoc POV

obecriedeHnd B CTApOCTH Obla GO- _ ;,_..«"'

nesneHHsM. Bo ®panuuu Bos- 0 [

HHKJ/Ia CeMelHHass peHTa — Io-

KuJ0H (hepMep mepenasas (pepmy 10960 : 19'70 : 19'80 : 19(‘)0

CBIHY, OOTOBOPUB B HOTapHalb-

HOM [IOTOBOPE PASMED TMOKUSHEH-  pye | Cpepmue 3apnaatel B PoccHu

Horo conepxkannsa. B Aurauu, rne

B py()ﬂﬂx/MECHH 34 YKa3aHHbIC TOABI TOY-
(pepMbl OOBIYHO HEe MpHUHALJEXa-

KH;, POMOHKH — NeHCH$ NpH cpenHeil 3ap-

Jau epMepy, a 6pajuch B apeHny,
BO3HUKJIM MYHHIHUNAJIbHBIE pPa-
6oTHble HOMa. B HuXx noxuioH
WK Tpocto 06e3paboTHBIA MOr-

1JaTe; HUKHSS TOPU3OHTAABHAS JHHUS —

«NOTOJOK» [EHCHH [pH rpefespHoM pado-

ueM CTaxe A/ HEJbTFOTHBIX TMPOMECcCHH,
BEPXHAA -5 JAbIOTHBIX

J¥ TOJYYWTb HOWJIEr W eny, HO
JOMIKHBE! OblJIM MOCHJBHO (2 TO W 4epe3 CHJY) TPYAUThCS HA OOLIeCTBEH-
HBeIX pabortax. YcjoBusi TaM ObliM TAKOBBI, YTO PaGOTHOrO aoMa GOSIJIKCh,
Kak ordsi. Bosunkuaa emé Apmusi cnacednsi ¢ eé OecraTHBIMHU CYMaMH
U HOYJIeXKKAMU 1J1s51 6e3paboTHbIX M 0e3M0MHbBIX ((PHUHAHCHPOBAJIOCH ITO HA
0011ecTBEHHbIE TTOXKEPTBOBaHUA). Beé 370 OblI0 HUIEHCKOH MOMOIUILbIO.
BeeoGbemJiomas neHcHoHHas cucreMa Onifla co3naHa Briepsbie B CCCP;
OHa ObiJ1a MogodHeM CTapod CHCTeMbl FOCYAAPCTBEHHbIX MEeHCHH, HO pacnpo-
CTPaHsJAaCh CHayaja Ha pafouuX M CJAyXKallKX, a 3aTeM W Ha KOJXO3HHKOB,
TO €CTb OXBaTHsa BeE HaceseHue. Crapeie e aMepuTalbHbie Kacesl Poccun
He TNepeXkuJM HaljhoHa/JKu3aiuk OGaHKOB M PaspyXH Xo3sdcTBa CTPaHbl 3a
BpeMs Fpak1aHCKOH BOUHBDL.
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Tat6auna 1. Cpenxue 3apnjatsl z U NeHCHH p NPH MAKCHMaabHOM padouem
craxe no nencuonHoi cucteme CCCP 1957 r.; npefeqpHbll pazmep neHCHH s
HeJbroTHBIX npotecendt 132 p/m, nas asrotHeix 160 p/m

Ton z py6/mec. p py6/mec.
1960 73,1 54,82
1961 77,1 57,82
1962 80,9 60,68
1963 82.4 61,80
1964 86.0 64,50
1965 92,5 69,38
1966 97,2 72,90
1967 102,5 76,88
1968 1109 83.18
1969 1156 86.70
1970 121,2 90,90
1971 125,6 94,20
1972 130,4 97,80
1973 136,2 102,15
1974 143.2 107,40
1975 148,7 111,52
1976 154,2 115,65
1977 159,1 119.33
1978 164.4 123,30
1979 168.4 126.30
1980 174,0 130.50
1981 178,3 132.00
1982 184.0 132,00
1983 188.3 132.00
1984 193,2 132,00
1985 199,2 132,00
1986 206,1 132,00
1987 2144 132,00
1988 2332 132,00
1989 263,0 132,00
1990 303,0 132,00

[Tencunonnaa cucrema CCCP, ppenéuHas B KoHue 50-X ropos, Oblja
TOTAA B 11€J0M XOPOIIeH: MUHHMAJbHBIH pa3Mep MEeHCHU MPH MOJHOM TPY-
JIOBOM cTaxke 0fecrneunBajg B Te rOAbl BO3MOXKHOCTb YAOBJETBOPHTEJILHOTO
NPOXKUBAHMS, & MAKCHMaJbHBIH — xopouiero (6oJee 4eM BABOE MPEBLIIIAI
cpenHolo 3apmiary B crpadel). He 6buio «ypaBHuaoBKM». MMennch Hepo-
CTaTKY, HO CYIIECTBEHHBLIMU SIBJASIMCH JHIIb ABA: 1) KpoilledHasi MeHCHs,
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ecan padouil CTaXK XOTb Ha MeCsli He NOTSTHBAJ 10 TOJHOrO; 2) Bce uud-
pbl B pybasix Oblid abCOMIOTHLIMH, TaKk 4TO K KoHUy 80-x ronos HH(asiius
cpesana nencuy pakrtadeckyd redoAbIIMMH, & BHOBbL HAa3HauaeMble NEHCHH
CTaAd NMOYTH YpaBHUTeJAbHLIMU (puc. | ¥ Taba. 1.)

[encuonnas cucrema CCCP, HecMoTpsi Ha e€ HeNOCTATKH, €O3/aja
aTMocepy ColUMadbHON 3alUMILEHHOCTH OCHOBHOH MaJo- # CpefHeola-
4yrBaeMoi 4acTH HaceJeHHs. DTO NMPOH3BEJO HacTOJbKO CHJIbHOE MCHXO-
JIOTHUECKOEe BO3JCHCTBHE Ha BeChb MHP, YTO BeAYIIHe 3alajHbie CTPaHbl
ObLAM BLIHYXKJCHLI TOJA JAaBJeHHeM CBOXAX MNPO(COK30B BBeCTH y ceds
CUCTEMY TOCYAaPCTBEHHBIX COLHAbHBIX MeHcui. Mx cucTema ceifuac HOCHT
CMELIaHHbIH XapakTep, BKJKYAsA [OCYAaPCTBEHHYK COLUMadbHYIO MEHCHIO
pacupenesuTeNbEOrO THIIA H CTPaxoBble (POHALI HAKOMUTEAbHOrO THNa (ro-
CYIapCTBO He yMpasJ/seT HMH, HO KOHTPOJUPYET).

1.2. 3apy6exuble nencun. B pasBuTbIX roCyRapeTsax MeHCHSMH
OXBayeHO BCE HeTpymocmocofHOe HacejeHde CTPaHbl, BKJAKYAs HHOCTPaH-
11€B HEJIaBHO MPUEXaBUIMX B CTPAHY W MOAYUYUBLIMX TPaXKIaHCTBO (a B HEKO-
TOPLIX CTPaHax — faxe He noayuusiinx). [puBeném cseleHus 10 HEKOTO-
pbIM FOCYIapcTBaM, B3sTbie H3 OOLIYHOH MepuomrduecKod neyatH (He OblLIO
BO3MOMHOCTH T0Jb30BaThCs OPULHAJABHBIMH CTATUCTHUECKUMH AAHHBIMU).

Tepmanus. TleHCHOHHLIH BO3pACT IS MYXKU{H H KEHIIHH ONMHAKOB
65 JeT: npu OoNMpefeJEéHHBIX YCJAOBUAX MOXNHO BBLIHTY Ha meHcHio ¢ 60 ger,
HO TOTAa pasMep MeHCHH OYy@eT 3aMETHO HUXKE.

BennunHa oTuMcaeHHH B MeHCHOHHLIH Qoua ~15% sapnaatsl (mo-
JOBUHY IJATHT paboOTHHK, NOAOBAHY — mpeanpusitue). [Ipeycnesaroune
NPETPUSTUS HePelKO TPUBAEKAIOT PabOTHUKOB TeM, UTO MAATAT AOMOJHH-
TeJbHO B MEHCUOHHDBIH (POHA CBEPX YCTAHOBAEHHOTO 3aKOHOM MPOLEHTA.

Pasmep meHenn 3aBucUT OT pabouero craxa W 3apadoTtka. CouuanbHbII
MUHHMYM TleHcuu coctapiseT ~2500 espo B Mecsily (1 MHOIME «BOCTOUHbLIE»
HeMUDbl TOAYYaloT HMeHHO Takue meHcuu). [lpu moanom 45-meTHeM cTaxe
(onvHaKOBOM y MyXuuH M KenmuH!) ona B 2000 r. coctaBasiia 70% oT
cpepnero 3apaboTka 3a nocgenrde 3 roja. CpeiHUH pasmep NHeHCHH Mo
cTpane cocTaBada torga 2500 DM /mec. pasg myxuun u 2000 DM/Mec. ans
JKeHIIMH (MX 3apIiaThl B cpegHeM MeHbille). Y UHHOBHHKOB M 2KYPHAJHCTOB
nexcun coctasasan H5000 DM/mec. u Gogee, y pyKoBomuTeneld MOXOMHIN
po 10-15 toic. DM/mec., a y kauugaepa — 6ogee 30 toic. DM/mec. dto
B 13 pa3 Goabile cpefnedl neHcHH.

DU cpefHHe MEHCHUH JHITL MO POCCHUCKHM MepKaM KaXKyTest OOJbLIH-
md. B Tepmannu xunné v counanbHo-MeaHUMHCKUE YX0a goporu. A Bspoc-
Jble feTH 00LIYHO KUBYT OTAENLHO OT POLHTesell ¥ Hajdeko (Ttam, rae cy-
MeJid Hal Ty Xopowyro padoTy), Tak UTO He yXa)KHBAIOT 32 CTapuKaMH M He
NOMOTal0T UM AeHbramu. [losToMy 3ameTHas yacTb MEHCUOHEPOB BBIHYXK-
JIeHa TIOKyNaTh cede Ha MeHCHI0 MeCTO B JIOMe MpecTapedbix, 0TKa3biBasich
OT coOCTBeHHOro XKuJjbsi. Ilpasna, 3T goMa npecrapesblX CYILECTBEHHO
Jyulle POCCUHCKUX, H €CTh PAa3Hbie KATETOPUH, 3aBUCSIIHE OT (PUHAHCOBLIX
BO3MOXKHOCTEH NeHCHOHepa.
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Kpowme Toro, obopoTHas cTopoha Xopolied MeIMLMHB — HaceJeHHe
cTpansl ctapeer. B 2000 r. oTHouleHWe uuces paboTAMIIMX H MEHCHOHE-
pos oObiio 4:1. Ilo memorpaduueckum mnporHosam 3a 10 jeT oHO MoXer
ynactb A0 2:1. JIocTOBEPHOCTL 3THX TMPOTHO30B HECHA, HO HACTOPAXKUBAET
U 3HauuTeabHas Oespadotuna - 9%. [lostomy yxe B 2000 r. B 'epmanuu
00cyxaancs 00Je3HeHHBIH BOMPOC: COKPATUThL pasMep neHcudl ¢ 70% mo
67 Y% sapnaaThl.

CHIA. TleHCHOHHBIR BO3pacT AAs MYyXUuH — 65 jet. Obs3aTebHOe 110
3aKOHY AEHCHOHHOE CTpaXoBaHWe B nocjeanue roabl 12,4-12,7 % (u mepu-
LIMHCKOe cTpaxoBaHue 2,9%); U3 HHUX MOJOBWUHY MAATHT pabOTHHK, MOJMO-
BuHy — paboTonatesnb. Hapsany ¢ obsi3aTenbHLIM pacrnpocTpaHeHo no6po-
BOJBbHOE CTPaxXoBaHWe, MJATUT TOJLKO PalOTHHK, U PasMepbl OTUUCJAEHHH
ycTaHaBauBaeT caMm. OObIYHO B cyMMme Habupaetcs oT 60% mo 90% 3ap-
nJaThl,

[ocynapcTso KECTKO KOHTPOJUPYET AESATENLHOCTb MEHCHOHHLIX (OH-
noB. MM paspeiiaeTcs BKJaAblBaTh aKKyMYJUPOBAHHBIE CPENCTBa TOJBKO
B BBICOKO HanéxHble HeHHble Oymaru. Ho Takue Gymard MpUHOCHT CKPOM-
HBIH 10X01, 0ObIUHO He mpeBblamdid 4-5% (a Mpu 3acToe 9KOHOMHKU
OH MOXeT ObITb euré HKe). BoicokomoxomHule, HO pHCKOBAHHbIE BAONKEHHS
KaTeropuuecky sanpeuaiorcs. Kpax J11060ro neHCUOHHOTO (JOHMA BHI3OBET
B3PbIB COHMAALHOTO BO3MYIIEHHS.

[To opuuuansueim pauHbiM, uHdpasuus B8 CIHIA cocraBaser 1,5-2%
Jnaxe B Oaaronosyusbie roabi. [lo ofmieMy MHeHHIO 3KOHOMHCTOB, (ak-
THYecKass HMH(JSALMS — OlleHKa N0 CTOMMOCTY TOBAPOB C OIMHAKOBLIMM
noTpebUTeIbCKHMHI CBOHCTBAMM — 1aéT ckopee 3-4% B cpenHeM M0 1o-
cnenuum 30-40 ropam. Takum oOpasoM, pakTHyecKas AOXOAHOCTb ITHUX
BJOXEHHH B COMOCTABUMBIX 1€HAX efe MOKPbIBAET PACXOMbl HA COmepKaHue
annapata (onna. PeanbHo 3TO 0O3HauaeT HYJEBYIO AOXOAHOCTH, TO €CTb
(hoHA AMbL ApenoXpaHseT HeHCUOHHbIe AeHbIH OT BSJIOH HH(AALHMK, HO He
NIpUyMHOXKaeT UX. HakonuTebHOCTL OKa3blBaeTCs HJMI03HEN.

OueBuaHO, OT 00BaNbHOW HHMASALUH TaKHe YCJOBHS HE 3aLIMIIANOT.

Anenus. IleHcuonubld BospacT 65 Jet. B cBssu ¢ yBesauueHuem npo-
JOKUTENBHOCTH XKH3HM (CTapeHUeM HaceqeHHs) obcyxpaaeTcs BOnpoc 00
yBeJHUEHHH NEeHCHOHHOTO BO3pacTa a0 67 JeT.

Dpanyusn. [lencronublil Bo3pacT nprmepHo 60 geT, a noausil pabounit
craxk — 40 jer (37 neT anA rocysapCTBEHHBIX YMHOBHMKOB, HO K HHM
OTHOCHTCS 1OCTATOUHO Y3KUH KpyT aul). Pasmep neHcun — 50 % cpeaHero
3apaboTtka no nocjegHum 11 romam.

Hlgeyua. Oxono 2002 r. Ha MEHCUIO BLIXOAM/ MPE3HAEHT KPYMHOTO KOH-
LlepHa, aKKyPaTHO MJATHBIUUH MEeHCUOHHbIE OTUUCJEHHS C OTPOMHOTO OKJa-
na. Ero meHcus, npomopuHoHajbHas OTUYMC/AEHMsM, okasanach ~90 mau
KpoH B roa! 2DTo BLI3BAIO OXKUBJEHHYIO AHCKYCCHIO B Me4yaTH U ObLIO
HeOJIaT ONPUSATHO BOCIPUHATO 0OIIECTBEHHLIM MHEHHEM.

Snonus. HeussecTHBl cBefileHHsA O TMEHCHOHHOH cUcTeMe, HO M3BEeCTHA
CPeIHAsS NPOAOMKUTENLHOCTL JKU3HM — 77 sieT Yy MYXKUMH U 83 ropa y
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KeHIUH, TakoBa e NPOLOIKUTENBHOCTh KHU3HHU KOPEHHOTO HaceJeHus Ha
[aBalisix, a BO BCeX IPYTHX CTpaHaX OHa MeHbIle,

Hmoeu. CBopKa KOJMUYECTBEHHLIX JAHHBLIX MO MEHCUSIM B HEKOTOPbLIX
cTpaHax npusefeHa B TabJ. 2 (OHM He BIOJHE TOUHO COBMANAIOT C MpHBe-
JEHHLIMK B TeKCTe UU(pamMu, MOCKONbKY HCIOAL30BaNHCH JIAHHbIE Pa3HbIX
get). Bo Bcex pasBuTLIX CTpaHAX MOXHO BbLIIEJAHTL OOIIME YepTbl MeHCU-
OHHBIX CHCTeM:

— TocyrapeTBo 3akoHOAATENLHO yCTAHAB/AMBAaET 00s3aTe/bHble MeHCH-
OHHbIE OTUMCJEHUS, TO €CTh WM MPHUIAH CTATYC HAJOra, TOJAbKO MOCTYNAa-
IIEF0 He B FOCYAAPCTBEHHYIO Ka3HY, 4 HA CYeTa MEeHCUOHHBLIX (POHJIOB.

— Ilencuonnble Gonabl hakTHUUECKH He SiBJASIOTCS HAKOMUTEbHbIMU.

— llencusimu obecreyeHbl BCe HETPYAOCIOCOOHLIE, B TOM YHCJe W HH-
Korjla He padoTasilue.

— IlencHOHHLIH BO3pacT AJst MYXUYUH U KEHIIHH OObLIUHO OfAMHAKOB.
1o nousitro. Cpefnsis MPOAONIKHTENLHOCTD XKU3HH KeHIHE Ha H—10 jet
Bhillle, YeM Y MYKUuH, TaK 4YTO HMX 3[J0POBbe MNpPU ONUHAKOBOM BO3pACTE
B CPeAHEeM Jyulle.

— Yewm Oosblie CpefHsisi MPOAOKHMTENbHOCTL KU3HU B CTpaHe, TeM
BoJblile foJKeH ObITh MEHCHOHHLIM BO3pacT.

— Tlpamas mponopuUOHaNbHOCThL MEHCHH 3apaloTKy MOXKET YBeJAUUUTD
COLHAJBbHYIO HAMPIKEHHOCTD,

Ta6auua 2. [leHcnd pasHbIX CTpaH

c [encuonubri [lexcuonnbe [encus
TpaHa | BO3pacT, JeT quMC;eHI/IH, B USD B mecsit | % sap- cpentee
0
M K cou.min | cpenHss fLA4TEL | MO ronam
CILIA 65 | 65 12-15 9280 700 | 50-80 | 7
KH3HBb
Beanko- | 65 | 60 13-20 600
OpuTaHns
Fepmarns | 65 | 65 20.3 300 <70 | 3mo
CJeIHUX
Ppanuns | 60 | 60 16.4 700 | 50 | llno
CJeqHUX

1.3. OreuecTBeHHBble cucTeMbl. B nosoeHHble #d MepBble MOC/AEBO-
€HHbIE TOIbl KOJXO3HUKHM HE WMMeJd H{ [aclopToB, HHM meHcuid. Onu co-
cTaBasau Toraa Gosbwyio yacth Haceqenuss CCCP, tak uto mencuoHHas
cucTteMa Obijia He BceoObemsoweld. «OTrenenbHble» TOAb Aaid KOJAX03-
HUKAM MOJHbIe IpajaaHcKde npaBa. OHU CTaAd MOJAYyYaTh TaKKe MEeHCHHU,
XOTS pasMep UX Obli CYLIECTBEHHO MeHblle, YeM y padouuX u CaAyXKaliux.
O06muil ypoBeHb BceX MeHCHH Obla YCTaHOBAEH B Te MOAbI, KOTIa 9KOHOMHKA
CTpaHbl eilé BOCCTAHABAMBAACh, H OblJ HEBBICOKHM.
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Cucmema 1957 e. llonbém sxonomuku nossoausa CCCP BecTu B KoH-
e 1950-x romos HOBYIO MEHCUOHHYIO CUCTEMY, OXBaTbIBAIOIIYI0 BCE Ha-
cesende. Ha ToT MoMeHT 3Ta cucTema Oulia 8 LedoM xopoieil. [leHcuu
npu nodHoMm pabodem craxke (25 serT aas MyxuuH v 20 Aas KeHIMH)
cocrapistan 55 % sapmiartsl nocaenHero rona padortsl. [lpu mpesbimeHuu
CTa)ka OHM yBeJAM4YHBAAHCL HA 1% 33 KaxmJblil COA, 4 MOCKOJbKY 3TOT
crax (Ho He Gosee 20 %) Obii HEBLICOK MO CPABHEHHUIO ¢ 3apyOeKHLIMH
Hopmamu (cM. m. 1.2), To Oosbiias 4yacTb NMEHCHOHEPOB umesaa 75% oOT
nocaeaHero 3apafoTka, YTO TaKKe COOTBETCTBOBAJAO CHCTEMAM PA3BHUTLIX
crpad. [Ipenenbuulil pasmep nercHu ObI OrpaHUYeH, HO AOCTATOYHO OOJMbL-
WOH BeAMYMHON — OH BIBOE NMpPEBbLIilaJd CPeHIOK 3apiary B CTPaHe B Te
roabl. Taknm o0pa3oM, MaKCHMaJ/bHAs NeHCUs o0ecneynsaia Xopowui ypo-
BEHb KH3HH, U Aaxe MuHUMaabhas (70 % OT MHHUMAJbLHON 3apraats) —
YIOBJIETBOPHUTENLHDIH.

Pas0poc sapmaat B cTpaHe Obla TOrna HeOOJbIIMM, TAK YTO HA «IOTO-
JIOK» B TIEHCUH BLIXOAMJ TOJbLKO EeOOJLILOH CA0H BLICOKOOMIaYHBAEMbIX
Joael (HO AJs psina uX KaTeropui Oblau ycrtaHoBaenbl Hapoasku). [losro-
My He ObLIO «YPaBHUJOBKH» — pa3Mep MEeHCHY CYIIECTBEHHO 3aBHCEJ OT
3apmaathl (XOTsl Topasfo caadee — OT CTaxa).

OnHako, abCoMIOTHOCTL BCeX LUMP U HAAUUHE «TIOTOJKA» CKA3aJHCh €O
BpeMeHeM. PocT cpennux 3apnaat (puc. 1) nepsble 10-15 net Gbl1 cBA3aH
C MOBBILIEHUEM PeaJbHOTO YPOBHS KU3HU, @ B MOCJEAYOIIHe TOAbl — C UH-
(pasiuedt. DTOT PoCcT OKasajdcs 3HAUMTeNbHLIM, ¥ yxke K 1980 r. cpennas
AeHCHsl CpPaBHAMACL ¢ MaKcHMasabHOH. Bo3HHK/A «ypaBHHJOBKAa», a cam
YPOBEHb MAKCUMAaJbHOH INeHCHM obecreynBas yiKe JAHIIbL CKPOMHOE Cy-
uiecrsosanne. [lonoxenne cunbHo yxyauuaoch K 1990 r., korma yposenb
YKH3HU TIEHCHOHEPOB CTaj CYyHIecTBeHHO yerynath 1958 rony. Ocobenno
ITO CKa3ajochb Ha TeX, KTO Bblile] HA MeHCHI0 MHOro JeT Hasal, Koraa
abCOMOTHBIE LH(PLL 3aPIAAT ¥ NMeHCHH ObljiM CYLIeCTBeHHO HUKe.

HakoHel, ecsyu NeHCHOHep XOTes NMPOAOXKATb PaboTy, TO NMEHCHS eMy
He BblJIauMBagach. ToabKO /s HeMpecTUKHLIX HeKBaJdH(HIHPOBAHHLIX
paboT menanoch UCKJAoUeHHe (HHKeHep MOor paboTarh rapaepoOIIMKOM, HO
He HHXKEHepoM). DTO AMCKPHMHHAUMOHHAs Mepa, BO-MepsblX, NMpHAaBaja
AIEHCHY XapakKTep MHJOCTLIHY, UTO BO3MYLLAN0 00llUecTBeHHOe MHeHHe. Bo-
BTOPbLIX, OHA JHIlaJa rocylapcTBO MHOTHX KBaJH(GHIHPOBAHHLIX CreuHa-
JIACTOB.

[TencuonHbId Bo3pacT 60 neT Aad MYXKUYHH OblJ HHXKE, YeM B PasBUTLIX
CTpaHax, HO 3TO OblI0 Pa3syMHO, NMOCKOJLKY MEAHLHMHCKOe O0C/IyMHUBaHHEe
¥ NPOAOJIKHTENbHOCTL KH3HH TakzkKe Oblid Hike. OgHAKO TO, YTO MEH-
CHOHHBIH BO3pACT /s XKEHUIMH Obia Ha D JeT MeHbile, He YKJAaabiBaaocCh
B 3KOHOMMYECKHE U MeIHUUHCKHE PaMKH: CPemHsis MPONOJIKHUTEIbHOCTD
JKU3HU Y KEHUMH Oblsa 00Jbiie, YeM y MYKUMH. DTO Oblia YUCTO MPO-
naraHgucTCKas akuusi, pesyabTaThl KOTOPOH MPUXONUTCS pacxaéObpiBaTh
¥ ceruac.

Drta cuctemMa uUMeJa eulé OIUH HEJOCTAaTOK — ecad pabouuil cTax
X0Td Obl Ha Mecsli He OOTATUBAJ] A0 [OJHOTO, TO TPyAOBas MEHCHS He
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nosaranach. MoxHO OblJIO MOJAYUYHUTH JAHIIb HUIIEHCKYIO TEHCHIO TO CJy-
yaw AOoTepH KOPMHJbLIA (B 5—6 pa3 HuKe MaKCHMajbHOH). DTo OOLIYHO
Kacasloch KEHIMUH, BeAylIUX JOMallHee XO3SHCTBO NMPY MHOTUX NETAX, TO
€CTb KOCBEHHO MOATANKUBANO K YMEHLIIEHHIO POXKAAEMOCTH.

Hauano 1990-x. B PCOCP nelictsobadna nescuonHas cuacrema CCCP.
Bo Bpems camoyrtaepxkaenus Poccuiickoi @epepaunu, k 1990 r., sicHO Bbi-
SBUJIMCL BCE HEIOCTATKY OMHCaHHOH Bbille MeHCUOHHOH cucTeMbl. OnHAKO
VUMEHHO OHa, 0e3 nepepaboTky, OblA BKJKYEHZ B 3aKOHOHATENbCTBO PP
B 1990 r. [1].

«[HlokoBas Tepanusi» pedopm 1992 r. conposoxaanach Karactpoduue-
ckoii uHdasumeir (Gosee 30-kpatHoi 8 1992 r. u 10-kparnoit B 1993 r.).
JKOoHOMUKA CTpaHbl Oblia TNOfOpBana, cOepexkenus Hacesjenus (axTHye-
CKH Mponany, abCoMOTHLIE pa3Mepbl MeHCHH BLISAeNd HENPUATUHLIMH.
[TosTomy Ouina BBeeHa cucTeMa HEAeKcAUXY NMeHeud Ha Hubpasudn. Beé
3TO HOCUJO Xapaxrep Jatanusi Abp: 3a 1991-1997 rr. 6bisio npunsto 26
3aKOHOZATEAbLHLIX MONPABOK, He cudTas Ykasos Ilpesuzenta u [locranos-
aerud Ilpasurenscrsa [2]. OgHa W3 MonpaBoK M03BOJU/AA PadOTAIOLIMM
MIEHCHOHEPAM TI0AYYaTh MEHCHIO,

Bulna Taxkke pasyMuHO ONpeleseHa [EHCHs NPH HENOJHOM padodyem
CTaxKe — MPOMOPLUOHAILHO UMEIOMIEMYCH CTaXY.

OnHako abcogrOTHBIA pa3Mep JaKe MaKCUMaJbHOM MeHCHH ¢ yuéToM
UHAEKCAUUY 0Ka3alcss HacToaAbkKo MajdbiM (360% oT MuUHMMaJbHOH meH-
CUM), UTO HafeKo He obecreurBal NPOXKUTOUHOTO MUHHMYMa. 2KHU3HeHHBIH
YPOBeHb MEeHCHMOHEPOB MHOrokpatHo yerynana 1990 romy, He roBops yxke
0 1958 r. Okono 1/3 yacTH MEHCHOHEPOB, HE HMEBIINX APYIUX HCTOUHUKOB
CYL1eCTBOBAHUA, NPONOJIKaMT paboTaTh JAeraibho, a MHOrHe npupadarbisa-
JY YAUYHOH TOProsjed M APYrdMH croco®amu, He TNOALAIMIHMHCS [OCy-
ITApCTBEHHOMY YUETY ¥ KOHTDOJIO.

D10 ObLIIO ONHOM U3 BaKHLIX NMPHUHAH HENOBOALCTBZ B CTpaHe, a ro-
JIOCOBAHHE Ha NMPe3nAeHTCKUX Bbidopax 1996 r. mokasano, HAaCKOAbKO OHO
cHJbHO. TpefoBannch mepeMeHbl.

Cucmema 1997 ¢. [3], BBenéuHas ¢ susaps 1998 r., paspabatbiBanach
B TO BpeMsi, KOIJla UH(SALNS CYLIeCTBEHHO 3aMelar1ach K Ka3anoch, YTO
KOHOMHKa CTabuausupyercs. D10 Oblla MOMBLITKA BEPHYTLCS K CHCTEMe
1957 r., OMHOBPEMEHHO VAYUIINB €€ KOoe B UéM.

Bo-niepBbix, B 32pa00OTOK IJsi HCUMC/AEHHS TTeHCHH BKJAIOYUAH BCE Bbl-
IJ1aThi, Ha KOTOpble HauHCAsI0Tes cTpaxosble B3Hockl B [leHcuonubiil (hoHn
(panee yuyuTbIBaJUCL JMUb BLIJAATLL 10 OCHOBHOMY MeCTy PaboTbl, HO
HE [0 COBMECTHTENLCTBAM, & 3TO HEPENKO COCTaB/si10 OO0JbIIYIO AOJIO
3apaboTKa).

Bo-BTopbIX, 3apaboTOK 4J51 UCUHUC/AEHHS MEHCHH CTald AeqdTb Ha Cpef-
Hiolo 3apniaty B Pocenut (aas crapbix jget — B PCOCP) 32 ToT ke nepuos
BpeMeHU. DTO OTHOLIEHHe, Ha3BaHHOe MHIMBUIYaJbHLIM KO3(p(hULHEHTOM
nencuonepa (MKII) astromaTHuecku BBOAMIO NMONpaBKy Ha HHMISLHIO, Ka-
Kol Obl cu/bHOU Ta He Obiaa. Janee stor MKII ymHoxancs HA TOT MpOLEHT,
KOTOpLH (urypuposan B cucteMax 1957 r. 1 1990 r. (HanoMH#M, YTO OH He

8 Toa pea. B.d. Tmnxina
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npesbinian 75 %). [loayuennas BenuuyHa MHOXKUIACH HA CPEIHIOI0 3apriia-
Ty B cTpaHe. [loaTomy # nanee npu HHOASUMOHHOM POCTE HOMHHAJLHOU
3apmiathl COOTBETCTBEHHO MOBLILIANACL TTEHCHS.

OCHOBHLIM HEOCTATKOM 3TOH CHCTeMbI GbLIJI0 YCTAHOBAEHHE HEBLICOKOIO
«roronkar» nencun: MKIT orpannumsancs seanyunoi 1,2, tak uyro 75%
OT HEro faBajy MaKCUMYM Nencud, pasHoil scero 0,9 cpenneil 3apnaatol.
Haxe stor npefen Obla yeranosdeH He cpasdy, B 1998 r. on 6bla emé 8 1,7
pasa HuKe. DTO MHOro xyxe, yem B 1958 r., Korma OTHOWeHHe MakCH-
MasibHOH MEHCHM K CpelHed 3apriare cocTasdsio npuMepro 2. B urore
3HAUUTENbHAA YACTb TEHCHOHEPOB MOAYYMJIA MAKCHMAJDLHYIO MEHCHIO, YTO
03HaUaN0 «yPaBHHUAOBKY».

O6bsCHRI0CH 3TO TJIAYEBHLIM COCTOSSHAEM SKOHOMHKH W KasHbl [lencu-
oHHoro ¢onna. Ilo Tol ke mpuuMEe HOBas cHucTeMa ObLIa PACHPOCTPAHEHA
TOJMLKO Ha HepadoTawiUx NeHcHoHepos. PadoTawilue COXpaHsAU MPaBo
AoJaydaTh NeHcuu aulib 1o cueteme 1990 r., rae «moToa0k» Obla B 3—4 pasa
HiKe. DTa TUCKPUMHHALHMSA BLI3BaJda OTPHLATENLHYIO peakuHio obiiecTsa.

OnucaHHas cucTeMa CYIECTBEHHO YAYYLIMAA M0J0KeH e TTeHCUOHePOB
Ha MOMeHT eé BBenenHsi — sHBapb 1998 r. Ona moraa craTbh Xxopoilei
U JONTOXKUBYILLEH, ecau yBeaduuTb npenenvHbid MKIT po =3 u pacnpo-
CTPaHUTb €€ Ha PadoTawlluuX NeHcHoHepoB. OaHaKo (DUHAHCOBLIH KPH3HC
asrycta 1998 r. pesko yXyAIIMA TOJOXKEHHE BCEro HacesJeHHs CTPaHbl,
B TOM UHCJe — MEeHCUOHepoB. 3a 2—3 rofa SKOHOMHKa CHOBA CTalUaH3H-
poBafiach, HO TEHCHOHEPL 0OpaTUAM BHUMAaHHe, UTO abCOJNIOTHLIE LU(PHI
AeHcHd B pyOJAX 3aMETHO MEHbLIe, YeM MOXKHO OXHAATb 110 CPeaHHM
3apmsiaraM B cTpate. OduunanbHoe pasgbsiCHeHHe 1aj Npeacenatesb mpas-
senns [lencuonnoro pouna PD. OH coobuu, 4To /51 HCUHCAEHHUS MEeHCH
HKIT ymHO)KaeTcs Ha CpPemHIOK 3apraary Mo CTpaHe, HO He Ty, KOTOpas
Hauuc/aeHa B JAHHOM Mecsile, a Ha TY, MeHCUOHHbIe OTUHCJAEHHs ¢ KOTOPOH
noctynuau B [lencuonnsiit ¢pona. A peanbHo BeljayeHHast 3apmiara Cy-
uecTBenHo (B 1,5-2 pasa) meHbille HAYHCJIEHHOM.

Ha camom gesie 210 pasbsicHeHHe sBJaseTcs Ae3dH(opMaUved no AByM
ApHUHHAM.

Bo-nepBbIx, ec/d 3apmiara BbllaydsaeTcs, HaNpyUMep, ¢ 3ano3faH’eM
Ha Mecsih, TO anpe/bCKas 3apIJiaTa BbIIJIaYydBaeTcsl B KOHLE Mas BMeCTO
KoHla anpens. Ho Beab Toraa B KOHile anpeds [OCTYMaeT 3aprjarta 3a
MapT, TaK 4To B Ka3Hy [leHCHOHHOro ¢oHaa BCE pasHO eXeMeCsSyHO MOCTY-
faeT TOJOXKEHHAs cyMma oTuuciaeHHi. Tosabko B ogHOH caTyauuu Moria
ObITb pasHUlia: ecqaH Obl CyMMapHas 3aL0JKeHHOCTDb MO 3apIjare B CTpaHe
Hapactana. OpHAKO 3Ta 3a40/KEHHOCTb mHocjaefHde 4 roma HEYKJOHHO
cokpamanaack ¢ ~80 mapa pyd. B Hayajde nocaekpusucHoro 1999 ropa no
29-34 wmapn py6. B Hauane 2003 r.

Bo-BTOpbIX, CpeaHsis 3afep)KKa 3apnjaThl [0 CTpaHe BCEe 3TH TOAbI
Opi1a HeboabLiol. DTO Jerko mogcuutath nmo Ganancam. Hampumep, B an-
pese 2003 r. cpeaHss HauucaeHHas 3apnjarta coctasasisia 035 py6/mec,
KoauuecTBO padoTaouux — 75-90 MaH des. (3TU gaHHBlEe HaHMeHee
TOUHBI), @ CyMMapHas 3aiepaHHas 3apmaata — 34 mapa py6., TO ecTb
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=500 py6/Mec Ha omHoTO padoTanimiero. DTO O3HauaeT 3aIepXKKy Ha
0,1 wmecsaua, scero 3 gHs. [laxe B Hauase 1999 r., kKorma cymmapHas
3a0/2KEHHOCTL 110 3aprjate coctasasia 80 mapn pyd., a cpefuss 3ap-
nnata Oblaa B 4 pasa MeHblle, CpefHss 3aJep:kKKa 3apmsaarhl 10 CTpaHe
coctaBasia | mecsii. pyroe neno, 4yto Ha OOJLIIHHCTBE NPEANPUATHH
NAATHAY aKKYPaTHO, @ Ha MeHblIe#l 4acTd — 3aJep:kKyuBadu Mo MoJroaa.

Orclona BUAHO, UTO UCTHHHLIE nocTyrienus B [leHcuonnblit ¢poun PO
NPaKkTUYeCKY COOTBETCTBOBAMM HAuucjAeHHOHU 3apmaare. Meuuceassa tpyno-
Bble TleHCUY Mo uHbIM uudpam, [encuondsii Goun B 1,5-2 pasa obmaHb-
BaJ MeHcuoHepos. Hinke OyreT mokasawHo, 4TO 3TOT 0OMAaH ObII BLIHYMEH-
HLIM (TO €CTbL HeJOMJaueHHble NeELIM PACXOA0BaAUCh Ha 3aKOHHbIE LeJsH).
[losTomy ymnperath mpasaerne IlencuonHoro Qgorga caenyer e 3a Majblid
pasMep AeHCHH, @ 3a COKPLITHE HCTHHELIX NPHUHE 3TOrO.

Cucmema 2001 e. Jlo cvx 1op Bce OTeUeCTBEHHbIE CHCTEMbl OblU UH-
CTO HaJ0roBO-pacnpeneauTeNbhbiMy. [las NOCTpoeHHs HEMJIOX0H CHCTEeMbI
JIOCTATOYHO OLLIO JULIL CHOBA CTA0MAM3APOBATbL IKOHOMHKY d MOAEPHM3HU-
poBarb cuctemy 1997 r., kak ykaszaHo sbile. OfHAKO B NPAaBUTEJbCTBEH-
HLIX Kpyrax Bo3o0/anana uies HaKoNUTeALHbIX MeHCHH Mo o0pasuy 3anana
u Obiia npunsita cuctema 2001 r. [4-6], sBenéunas s geiictue ¢ 1 supaps
2002 r. Dra cucTeMa COCTOMT M3 TPEX 3akoHOB — «O rocynapeTBeHHBIX
NeHCHAX», «O TPymoBBIX MeHCHAX» U «O MeHCUOHHOM cTpaxoBanuu». [Ipo-
aHaJHu3upyeM eé.

O0s3aTenbHble CTpPaxoBbie MEHCUOHHblE HAYMCJAEHMs HA 3apriaty co-
CTaBASOT, Kak H paHee, 28%. W3 nux 14 % nenocpeacTBEeHHO MOCTYIAOT
B [lencuonnbléd dona aasi puHaHCHpOBaHUs TPYAOBLIX MeHCHU. OcTanbHbe
14% unyt Ha (QuHAHCUPOBAHWE [OCYIApCTBEHHLIX NMEHCHH # CcHayaga 3a-
YUCAAIOTCA B rOCOI0AXKET, a OTTYAA Nepesoasatcs 8 [leHcHOHHBINH QoHA (4TO
He MMeeT CMbICAa, U JHLIL 3aTPYAHAET MPOBEPKY LeaeBOro MCMo/b30BaHusA
JEeHer).

Tpynopasi meHcusi COCTOMT M3 TPEX yacTed — 6a30801l, ¢mMpaxosoi u
HakonumeavHol. Ba3oBasg — 3TO TOT MHHMMYM, KOTOPbIH MOJydyaTr BCe,
HE3aBUCUMO OT 3apmjathl ¥ craxa. [losTomy eé mpasujbheld Ha3biBaTb
counanbHoi. CtpaxoBas uyactb MPONOPLHOHAILHA CYMMapHOMY 3apadoTKy
32 BCIO KM3HbL, & CBEIEHHA O HEM HaKallJAHBAIOTCs Ha HHAMBUAYAJbHOM
cuéte Kaxmaoro paboTtHrka B [lencuonuom donme. Ha eé ¢unancuposa-
Hue HampaeaseTcss 14 % cTpaxoBblx B3HOCOB rpaxkaaH 1956 r. poxpenus
u crapie, 12% mpas 1957-1966 rr. poxnenus u 8% 1967 r.p. u mo-
goxe. OcranbHasg vacTh 13 nocrynawomux B [leHcuonnwid ¢oup 14 %
HaIpPasJseTCsl Ha HAKONHTENAbHbIH HHAMBUAYAJAbHbIA CYET, IeHLIH KOTOPOro
BKJAABLIBAIOTCA B KaKHe-TO 10XOAHble lieHHble Oymard. Hakonnennas cymma
C JOXOmaM# HIET Ha BLIMJATY HAKOMUTEJbHOU uacTd meHcud. Haauuue
COLUHAbHOTO MUHMMyMa ¥ TO, UTO CTPaxoBas M HaKOMHTeJbHas 4YacTH
MeHCHK MPONOPLUHUOHAAbHL CYMMApHOMY 3apaboTKy 3a BCIO XKHM3Hb, Ha
NepBbid B3MMIAL PasyMHbI.

OpnHako BBIPUCOBLIBAIOTCA HENOCTATKH. Bo-mepBbIX, HaKonuTe/bHas
4yacTh (a8 2TO NOUTH NOJOBUHA nocTynsaeHdd B [lencHoHHBIH doHa) cia6o

g
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3auiuileHa oT GUPKeBLIX Kpaxos, 00eCLeHHBAIOIINX aKUHH U 10XOnHble Oy-
Maru, B KOTOpble OHM BJOXKeHBl. EcaM rpaxuaHuH caMm BbIOpaj KOMMAaHHMIO,
YIpaBAdoOULYIO0 ero HaKOMJeHUsIMH, OH M OTBeyaeT 3a nocaenctsus. Ecau
OH He cllefan BHIOOP, TO ero CpeacTBamMH ympasJisieT BHeiiskoHOMOAaHK.
Ho stor 6avk sBageTcs oTsetuukoM mo moaram CCCP, u npu nedosate
ero Kpax Heusbexen. B oboux cayuyaax rpa)kgaHWH TepsieT MeHCHOHHBIE
HAKOIIJIEHHA.

Takum o0pazoM, HakomuTeabHas 4YacTh MEHCHH (PAKTHUYECKH He 3a-
HidHieHa HY OT {H(ASUMH, HU OT pacxuiueHusi. OfHOKPATHBIA CHABHBIN
«o6Basi» py0Jsi, MHOTOMETHSA 3aMeTHAas MHMJAAUUS HAH KpaX UHBECTHUH-
OHHOIO OHAA MOTYT NPAaKTHYeCKH YHHUTOKHTbL HAKOIJIEeHHe BCeil KH3HH.
ITepBas ke Takas cepbE3Has BCTPSICKa MOAHUMET BOMPOC O COBEPLIEHCTBO-
BaHUM 3aKoHa.

CrpaxoBas YaCTb NMEHCHUH AOBOJbHO HaAEMHO 3allMIIEeHA OT XHIUEHHH;
Kpaxy HHBECTHIIHOHHLIX (DOHMOB eé He 3aTparusaroT, H60 OHA MMeeT HaJjao-
roBhil TUN «cobpan—pasnans. OnHako eé pasMep 3aBUCUT OT YCJIOBHS Ha-
KanJuBaeMoTo 3a BCIO XKH3HDL KanuTanaa, u3MepeHHoro B py6.asax. Ipu 6bler-
po#t uHpAAuMK cymMa 3apaboTKa 3a BCe TpebAYIIHe oAbl OKAa3biBaeTCs
MaJoH [0 CpaBHEHHIO ¢ BKJaIOM MOCJeIHHX JeT 1 Aaxe MoCc/efHero roua.
Torna pasmep meHcun OyneT (DakTHUECKH ONpeessiThbcs 3apaboTKOM Mo-
cJefHero roga, 4To He ontuMmanbHo. [lonsyuas uau o6BagbHas HHPAALNS
TOXKEe MOTYT eé obecleHuTh. B 3aKkoHe mpenycMOTpeH HEKOTOPHIH MeXaHU3M
UHIEKCAUUU TIeHCHU TpU HMHpAsUM. OpHaKo, ero CUETUHK BKJ/HOYAeTCs
TOJNLKO C MOMEHTZ Ha3HauyeHWs TMeHCHM; a Ha3HayaTbesi OHa OyleT o
00eCLEeHEHHOMY YCJOBHOMY KamuTaly (caM 3TOT YCJAOBHLIH KamuTald He
MUHAEKCHPYETCA NPU HHOIASHHH).

Bo-BTophiX, yXe HasHauehHYIO TeHcHio obecuennBaeT Hubpasuus. [lo-
TOMY BBeleHa MHAeKcalids MeHCHU, HO eé MeXaHWU3M HeYETOK M 3aBUCHT
ot pewenuil [lpaButenncTBa, a BOJIOHTAPU3M B TaKUX BOMPOCax OMaceH.
Basosad uyacTh meHcuu B TOM Ke Mepe 3amMlleHa OT XudiueHui. Me-
XaHU3M e€ MHIEeKCaLuUH AOBOJBLHO PAa3yMHO 3allMilaeT eé OT MH(ASUHH.
Ho 6asopas 4acTh — 310 nocobue Ha OGegHocTh. B pesyabraTe uepes psin
JeT HaKonuTesbHAs W CTPaxXoBas YacTH CYLECTBEHHO COKPaTATCs, U BCeM
feHCHOoHepaM OCTAHeTCs TOJALKO 3ITO Mocodue, HE3aBUCHMO OT MX TPYHO-
BOTO BKJafa. MOXKHO OUEHHTL 3TOT CPOK TouHee: MpU 5 %-HOH TOmOBOH
ungasuud ato 20-30 aet, npu 10 %-Hoii 370 10-16 get, npu 20 %-Hoii 3TO
6-9 net (4To Hambosaee OJM3KO K HbIHEUIHel cUTyauuu), a npu obdsage
pybas — HeMelJaeHHO.

Kpome TpymoBBIX TeHCHH, ecTb rocyaapctseHHble. K HHUM oTHOcsTCS
CKPOMHble MEeHCHU HUKOra He padOTaBlIMM CTapUKaMm M MHBaJWAaM, ycTa-
HaBJWBaeMble NPUMEPHO Ha YpPOBHe 0a3UCHOH; 3TO BMOJIHE eCTeCTBEHHO.
Ho B 3Ty Xe KaTeropuio BXoasiT MEHCHH BOEHHBIM ¥ 3a BBHICAYTY JeT —
roCydapCTBEHHBIM cayKauuM. [leHcuu 3a BBICJAYTY J€T BBINAAYMBAIOTCS
LOTONHUTENLHO K TPYHAOBBIM U MOTYT A0CTHraTh 75 % okaaga. OHU cyiue-
CTBEHHO NPEBLILIAIOT CPeAHKe TPYAOBble NeHCHU H (PUHAHCUPYIOTCS 32 CHET
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nepsnix 14 % cTpaxoBLX HauucAeHHH, mepeBoAUMBIX B [lencuonnbli doHz
yepes rocOIONXKeT.

Takum obpaszom, BLICOKHME TTEHCHY [OCYAAPCTBEHHLIX CAYKAUIHX (QHHAH-
CHPYIOTCS 3a CUBT OOBIUHBIX KaTeropuil paboTtaoumux. To Ke OTHOCUTCH
K KaTeropusm, MMEIOIMM IPABO pPAHHEro BLIXOAZ HA NEHCHIO (BPeaHbie
npodeccuu, apructel Gagsera u T.1.). [loaTomy yposeHb TPYAOBLIX TMeH-
CHU HEeBLICOK, XOTH IPOIIeHT MEeHCHOHHDLIX OTYUCJAEHHH BABOe Bblllie, UeM
B PasBUTLIX cTpaHax. To ke CKpLITOe AOTUPOBAHWE MPUBHJEIMPOBAHHBIX
KaTeropui 3a cUET OOLIYHLIX OLIIO B NMPEmbIAYIIAX MeHCHOHHBIX CHCTeMaXx.
VmenHo 3TO CTeCHAAHCh OTKPHITO CKa3aTbh o(ulivagbHble JHLa.

Ecau Obl paBee VCTAaHOBJEHHbLIe MEHCHH INpd Mepexoae ¢ CUCTeMbl
1997 r. na cucremy 2001 r. 6111 nepecudTaHbl CTPOrO MO 3aKOHAM, HX
pasMepnl ObAM OBl cyliecTBeHHO Bohlwie., Tak, B 2001 r. cpenHss Hauuc-
JeHHAs 3aprjaTa cocTabasaa 3578 py6/Mec (a mo mocaefHeMy KBapTanay
eIE BbIIIE), YTO JABAJIO <«MOTOJOK» Tencud 3220 py6/mec. 3autena ke
Oblia AU cpeatas 3apmaata 21700 py6/Mec ¥ MakcuMmajabHas TPyLoBast
nencus 21530 py6/mec, uto B 2,1 pasa menbiie.

Takum obpaszom, BeIOCTATKY AeHCTBYIOIIEH TeHCHOHHON CHCTEMb! BeJH-
ki. O6lecTBeHHOe MHEHHe He o100psieT 3Ty cucteMy B uejoM. OcobeHHbie
HapeKaHHsl BbI3bIBACT HAKOMUTE/AbHAs YacTb MEHCHH, TaK KaK BCE [MOMHAT
neyaabHbIA mpuMep (PHMHAHCOBLIX MHpaMUL. YiKe ceidyac B IpaBUTeAbCTBEH-
HBIX Kpyrax WAET pedb O HeoOXOMHMOCTH YCOBEpLIEHCTBOBAHUS MEHCHOH-
HOM cucTeMbl. B yacTHoCTH, NpensaraeTcss OTMEHHTL HAKOMUTEJ bHYIO YacTb
MEeHCUM H COOTBETCTBEHHO YMEHbLLIUTL. CTPAXOBbIE OTUHCJEHHUS.

[TosToMy mpemsaraeMas aBTopaMM CHCTeMa sBJAETCSH OYeHb aKTyadb-
Ho#. OHa conep:KHUT aBTOMATHUECKYIO PEryJMpOBKY Ha caydall CHAbHOH
uHpaguMd 1 paxe oo6sana. OHa npegycMaTpuBaeT TaKxkKe PYUHYIO HACTPOH-
Ky BCEro OAHKM-ABYMS VIPaBASIOUIAME IapaMeTpaMu. IJTO HeCJ0XKHO.
[TosaToMy OHAa OYeHb CKOPO MOXKET 0Ka3aTbCs BOCTPeSOBAHHOMN.

1.4. OcHoBHbie TpeGoBanud. JI00as NeHCHOHHaa cUCTeMa ABJSETCS
KOMIPOMHCCOM MEXKIY MOXEeNaHHSIMU [PaKIaH 1 BO3MOXKHOCTSIMH 3KOHO-
MHKH CTPaHbL.

[Toxkenannst OTAEAbHLIX IPax<aaH OOLIYHO ITOMCTHYHbLI: MOMEHbLIe OT-
YUCJSITL B MEHCHOHHLIM (DOHI, NMOAyYaTh MEHCHUIO MopaHblie H 00oJblle,
NpUuéM NpUdIHKaIoULyIoCs K MocjaenHel 3aprniate d He o0eclieHMBaIOLLY10-
cst 1o caMol cMeptd (a 310 B cpeanem 15-20 ser). I'paxpane 6one3HeHHO
peardpyioT emé Ha aBa Qaktopa. OHM NPOTHB «ypPaBHUJOBKH» — ueM
foJabule padoudi cTaXX W Bbllle 3apmjara, TeM 06oJblie AOMKHA ObiTbh
nexcusi. ORHAKO OJHOBPEMEHHO OHH IPOTHB CJHMIIKOM OOJbUIONO — B fe-
CATKH pa3 — OTIMYUSA MeHCUH (KaK 1 MPOTHB CAUWEKOM GOJbILOr0 OTAHYHSA
3apmaiart). HesbimoneHie 3TUX MoXKeAaHUN TPHBOAUT K COLHaNbHOM Hampsi-
XKEHHOCTH. [[OAUTHK HAM MapTHs, UTHOPHPYIOUIME 3TO, PUCKYIOT TOTEPSITh
roJgoca usdupareJei.

HanpsxéruHocTb 0cofeHHO ycuiBaeTcs, ecay cUcTeMa NMPOTHBOPEUHT
CJI0KHBIUMMCS B OOLIeCTBe NMOHATHAM COLHAJ/bHON ClpaBelaMBoCcTH (KOTO-
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pole GOPMUPYIOTCH MOJAUTHUUECKUMH MapTUSMHU, MPoQCo3aMu, IKOHOMUYe-
CKHMH MarHaTaMH 1 LEPKOBLIO ¢ MOMOIILID CPeACcTB MaccoBoil HHdopma-
unn). Cellyac Kaxablii 3HaeT, 4yTo ¢ ero (QoHIa 3aplJaaThl BCIO MU3Hb OT-
YUC/ISAH B IEECUOHHLIA (poHI onpeneéHEL npoueHT. [TosTomy nocraroy-
HO 0OJIe3HEHHO BOCIPUHHMAIOTCA HE TOJLKO HEBLICOKHH YPOBEHb NMeHCHH
UM «YPABHHJIOBKA», HO TaKke JHCKPUMHHALAs PadoTaIIHAX TeHCHOHEPOB
{(«meHCUsT — He MUJOCTLIES, A eé 3apadoTany).

Cucrema 2001 r. auksuaxdposana GONbWMUHCTBO AMCKPUMHHALMOHHBIX
OrpaHuyerui Ans pabOTAKUIMX NEHCHOHEPOB, HO HEKOTOpLIe BCE XKe ocTa-
auch. Hanpuwmep, yeTanoBaeHbl Hafi0ABKH K MEHCUAM JaypeaTaM MpecTHX-
upix npemuid (locynapcTseHHoOl d T.11.), HO JMib MOCAE MPEKpalleHus pa-
6oTbl. [lockoabKy Takue a0aAH paboTAKT, KAK NMPABH/I0, A0 CaAMOH CMepTH,
TaKas JblOTa BLIMVIAUT U3A€BATEAbLCTEOM.

Mo cux nop mensennas uudasiuusg ¢ 1960 no 1990 r., Guictpas undas-
uus Hayana 90-x rogoB WJM MTHOBeHHble «o0Bajbl» THrna 1998 r. npuso-
1A K 00ECUEHNBAHHIO TIEHCHH H TpeGoBa/y BHECEHHs MOMPAaBOK B 3aKOH
0 REHCUAX. DTO TaKKe CepbE3HBI HCTOUHMK HampsizKEéHHOCTH. Brodasok
B TAKOH CHTyauuH HejerkKo PasyMHO OLEHUTL IEeHCHOHHBLIH B3HOC 3a BCIO
TPYAOBYI0 XK H3Hb. Ho Heb3g HCK/IIOUXTL TAKHe CHTYaUUH B8 OyAyUIHe FOMb,
a XOpOLUMH TEHCHOHHLIH 3aKOH 10JuKeH padoTath $e3 MONpaBoK AECSTKH
aeT. HeoGxonumo mpoaymaTh Takylo cCHCTeMy, MPUUYEM OHA JOJKHA COoraa-
COBBIBATLCS C BO3MOXHOCTSAMU SKOHOMHUKH U OBITH JOCTATOYHO MPOCTOH.

[IpoctoTa 3aKkoHa »kejaTefbHAa BO BceX acnekTax. HeiHemrHuit 3akoH
COLEPXKUT MHOMO DA3HLIX BUAOB MEHCUH (N0 MHBaAMAHOCTH, MOTEpe KOp-
MuJblla, padoTe B THKEALIX YCJAOBUAX M T.1.) ¥ 00/biIOE KOJHYECTBO
yacTHIX caydaes. Hano o0beIMHHTL HX HACKONLKO BO3MOXKHO, YIPOCTHTb
(hOPMYJIMPOBKM H COKPATHTL TeKCT. OH A0/KeH OLITb HACTOALKO MPOCTLIM,
4yT00bl PAabOTHUK MEHCHOHHOrO (hoHAa cMor Obl Jerko paccyuTaTh MeHCHIo
¥ OODBACHUTL 3TO MEHCHOHEPY, a TPaKAaH{AH €O CPeIHHM 00pasoBaHueM
MOr Obl JIE[KO TOHSTL 3TO 00bSACHEHHe.

OueBUIHO TaKxKe, UTO CHCTEMa JOJKHA YYUTLIBATL BO3MOXKHOCTH KO-
HOMUKH CTPaHbl, TO €CTb aBTOMATHYeCKH YBeJMYMBATL MJIH YMEHbLIUATD
AEeHCHH NIPY MoAbEMAx MM Cnajax 3KOHOMUKH. s aToro B Heé Hano
BKJIOUUTD YIIPaBJsIoOUIMe TapaMeTphbl, orpefe/isieMble M0 eXXeMeCsYHbIM HiH
€XKEeKBapTaNbHbIM NOCTyTeHHAM B [leHcHOHHBIH (Qona. [TapameTpoB MOKeT
ObiTb 2-3, HO He OoJjee, MHaye ynpasJeHHe CTaHeT HeJOCTaTOYHO IIPO-
3payHbLIM.

HakoHneu, cucTeMy cCJjefyeT COrJacoBaTb € OCTa/dbHLIMH 3aKOHAMH,
B NEpBYI0 ouepeib ¢ 3akoHOM O cemMbe M Opaxe. TummyHa curtyauus,
KOrga KeHa CUAUT J0Ma C AeTbMH ¥ A0Aro He pabortaeT. OHa Tepser
pabouuil cTax, a eé NpoABHUKEHHE 1O CaYXKeOHOH JeCcTHHie 3aMensercs,
YTO MPHBOAMT K NoTepe B 3apmnjaTe. Beé 3To cylecTBEHHO yMeHbiliaeT eé
TIEHCHIO, HO Ha MEeHCUU MYXKa He oTpaxkaeTcsi. Ho meHcus siB/sieTCst HEKHM
UMYILECTBEHHBIM ApaBoM, a cornacHo CeMeHHOMY KomeKey UMYILECTBO, Ha-
JKUTOE B Opake, MOPOBHY NMPUHAANEKUT CYTIpyraM (ec/aud OHU He 3aKJro4any
OpauyHOro A0roBopa ¢ MHLIMM YCJOBHSMH). 3HaUUT, HA MMEHCHOHHbLIE CYeTa
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JKEHBl H MY2KA 33 BpeMs HAXOXJeHUs B Opake DOMMKHBI HOCTYNATh ONMHA-
KOBBIE CYMMBl — OTUHCJEHHS OT MOJOBHHBI HX CYMMAapHOTO 3apaboTKa.

Chnenyer noowpsith Takxke Hanuuue 2-3 fereil B cembe, aub0 nyTém
HanbaBOK K NEHCHSM, JU00 MYTEM CHMYKEHUS CTPAXOBLIX HAYHCJAEHHH M
najoros. Ceffuac 310 OCOGEHHO BaXHO M3-3a KATaCTPOpUIeCcKOoH memo-
rpaduueckoi cutyanud (ectecTBeHHasn yoblab Hacesenus B 1994-2002 rr.
cocrtasasaa noutn 0,6 % B roa!).

B caenymounx aByX myHKTax pacCMOTPEHO, KaKOe YCTPOHCTBO MEHCH-
OHHOH CHCTEMB! JOJ/UKHO MAKCHMMa/abHO 00e30macutbh €€ oT (PHHAHCOBBLIX
HOTPSICEHNH.

1.5. TocymapcTBeHHass niaM yacTHada?. 3anajHble CTPAHBl MPHUIAH
K CMelaHHOH MEeHCHUOHHOHW CHCTeMe: TOCYNapcTBO COOMpaeT HAJOTH, M 3a
X cuét ofecrneddBaeT COLHAJbHYIO TEHCHI0 BCEM HETPYIOCTOCOOHBIM;
JacTHbie HJAY TOCYIAPCTBEHHBIE (DOHIBl MPUHMMAIOT B3HOCHI, MOMEUIAIOT
3TH CPEACTBA B BHICOKOHAAEXKHble aKIIMK, a J0X0A 00pallaloT Ha BHIMAATHI
nencu#. [loaToMy neHCHS KaXkAoro rpaxKAaHHHA COAEPXKHUT COLIMAJbHYIO
¥ TPYAOBYIO HacTH.

Hanpumep, Boitte ropopuaocs, aro B CIHIA o6s3atesnbHble HeHCHOHHbBIE
OTUHCACHHSA COCTABAAIT ~13 % 3apniathl, H3 KOTOPBIX MOJOBHHY YyILIa-
qMBaeT NpefnpuaTHe, HOJNOBUHY — caM paboTanudi (A4s cpaBHeHus,
B Poccun B 2000 r. 311 undpn cocrasasau 28% u 1%). MoryTt GbiTb
JOTIONHHTeNbHbie J0OPOBOAbHBIE OTYHUCAEHHA, A IPECTHXHBIE TIPEATIPUITUS
MOTYT NpHBJEKATh PAOOTHHKOB CBOHMU [OTOJHUTENbHBIMY OTYUCACHUSIMH.
Beé 310 obecneuuBaeT meHcuio 0e3 «motonkas pasmepoM 70-100% ot
MHIMBUAYaJbHOM 3apnjaThl IpaXKjaHHHa.

214 nxdpbl 00BIYHO NPUBOAAT CTOPOHHHKH YaCTHBIX NEHCHOHHBIX (POH-
10B. OnHaKO OHM yMaJduBalOT O MHOTOM. BblcOKOHaa&XHble aKIMK MaJjo-
noxogHbl (B CHIA 3to 4-5%), a opraHu3aTopbl YacTHLIX (OHIOB XOTAT
noayduth foxod ¥ aaa ceba. Ouu npuodperaroT 0ojee AOXOOHbLIE AKIMU
U PUCKYIOT O0aHKPOTHTLCA. B0O3MOXKHO U npsMOe MOUIeHHUYeCcTBO. DBaHk-
POTCTBO YaCTHOTrO MEHCUOHHOTO (POHIA BbI3BIBAET MOTEP MeHCHH Y Godb-
IIOTO 4ucaa Jull. BosHHKaeT B3pbIB COIMAJLHOIO HELOBOJLCTBA, NPHYEM
B Poccuu on OyaeT TpaadlyMOHHO HampasdeH npoTus [IpaBurtesbcTsa.

Ha 3anane neHcuonuble ¢GoHAL CYUIECTBYIOT OKOJO [OJYTOpPA BEKOB.
HenoGpocoBecTHble KM HeyMeJbie OPraHH3aTOPbl B OCHOBHOM HCUE3JIH.
Bospact donnga B necsaTkd JeT sIBASETCS BECOMOH rapaHTHeH ero Hanéx-
HOCTH. [lomosHuTe bHYI0 TapaHTHIO JAET 00s3aTe/lbHOe TOCYIAPCTBEHHOe
cTpaxoBanue (POHIOB, XOTA ITO CHHKAET A0XoAHOCTL (oHaoB. Brobasox,
OHO T03BOJIAeT BHOBb OpraHusyembiyv (oHIAM MONPoOOBATL CBOH CHJbI 0e3
yulepba a5 rpaxpaaH. B sanagHblx ycsioBUAX yMepeHHBIH CTpPaxoBOH mpo-
[IEHT TIOKPBIBAET PHCKU (POHIOB H, TEM CaMbiM, rocyaapctsa. Kpome Toro,
(boHABI CTpaxyloT APYT APYyra, TaK 4TO COBOKYMHOCTb YaCTHBIX (POHAOB
BcE 0oJiee HamoOMUHAET efyHbH (POHA, NPUYEM TECHO CBA3AHHLIM M MOUTH
CPOCIIHMHCA € TOCY1apCTBOM.
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B ubiHemiHedl Poccuu ¢Tapeix 4acTHBIX TMEHCUOHHBIX (DoHOoB HeT. Mo-
HIEHHHYeCTBO CUJbHO pa3BuTo. [0CyAapcTBY NPUILIOCH Obl WM BBOAMTD
OTDOMHbBII CTPAXOBOH MPOIEHT [Jsl TOCYAAPCTBEHHOTO CTPAXOBAHUS PHCKOB
(hOHMOB, WM HECTH OTPOMHEBIE YOBITKU MpH GAHKPOTCTBE YACTHBIX (POHAOB,
UM CTOAKHYTbCS € ellé OOJbIIHMH COIHMAJbHBIMU B3PbIBAMH, Yem [pu
Kpaxe (pUHAHCOBbLIX THPAMHIL.

[Tostomy cefiyac pasymHO JHlbL caeayloiiee perieHHe. OCHOBHOH INeH-
CUOHHBIA (POHA NOJKeH OBITb TOCYAapCTBeHHLIM. YUacTHble NEeHCHOHHbIE
OHIbLl MOXHO pA3peliuTh, HO XECTKO MOAXOAWTb K BbiJade JHIEH3HH,
2 B NeYaTH TNOCTOSHHO PasbACHATH, UTO TOCYAAPCTBO He OTBedaeT MO UX
o0si3aTenbCTBaM (BIJIOTh 10 HENPEMEHHOrO BKJIOYEHHS] ITUX CJOB B TEKCT
YACTHbIX NEHCHOHHBIX JOMOBOPOB).

1.6. Pacnpenenenne nam HakomieHue? CeHyac y3aKOHHJY U YCH-
JIEHHO [PONAaraHaupyior (GoHAb HAKONHTENbHOTO THERA (ObIBIIHE 3MepH-
TaJbHble KAacChl), CChIAsACh HA 3amaiHblil onbliT. Kak perualounii aprymMeHT
NIPUBOIAT TO, UTO BHeCEHHble B (DOHJ OTUHCJEHHUS TPUHOCAT NMPHUOBLIb. DTO
YBEAHIHBAET CYMMY K MOMEHTY BLIXOJA HA IEHCHIO, YTO MO3BOJAsSET YMEHb-
HIMTb MPOIEHT MeHCHOHHLIX oTdncaenudt (13 % B CLUA, 28 % B Poccuu).

Ha camowm pese 310 3abayxaenue. HakonuTh Ha cTapoCTh MOXHO KBap-
TApY M 3anac opexabl. Ho desoBeKy HyHLI efa, TOIJIYBO, MEeAHIMHCKAS
NOMOULb W JAPYTHe Belyd M YCJAYTM, KOTOpble HEBO3MOXHO 3anacTH Ha
15-20 neT Bnepéa. 3anac feHer He peluaeT npobaeMy — AEHBTH €CTh He
Syneutb. Hy»xHO TO, 4TO NMPOUSBOAMT Moapociliee HOBoe NMokosaeHHe. HacTb
ero TPyLa UIOET Ha CofepKaHHe NEHCHOHEPOB, 4TO (PAKTHUECKH sBJACTCS
BBeJE€HUEM HaJjord. DTOT HalOr B3UMaeTCs ¢ paboTAIIUX U HEMEOAEHHO
pacxonyetcs. Takum o6pasoM, CyTh TaK HasbiBaeMoOH HAKOMMTEJbHOH MeH-
CHH Ta K€, YTO B IIepBOOLITHOM OOIIECTBE: BLIPACTH MOJOAOE [OKOJeHHe,
a B CTapOCTH OHO HAKOPMHT TeDs.

Bospacranue BkJanga 3a cyéT npudblaxd — toxe mMud. JeHbru camu He
pasMHOKaoTes (ToabKo BypaTuHo Mor moBeputh auce Aauce u xoty basu-
JI10, 9TO IEeHbIH pactyT). Dta npHObLlIbL €CTh HEAOONIauHBaeMblil TPYA, TO
eCThb TOXKe HaJIoT, HO He NPsAMOH, a MeHee 3aMeTHHIH KOoCBeHHbIH. Bao6asok
M000H HakonuTeabHBIH (poHn obeclieHHdBaeTCs NPU (PHHAHCOBOM KpH3HCeE,
3aTparuBawplleM psai ToCyIapCeTB MM XOTs Obl AaHHOe. A TakHe KPH3HCbI
TIOBTOPAIOTCA TOCJeNHHMe TOoabl, U NPUUYHHON WX SABJAIOTCH COBPEMEHHbIe
(poHIOBLIE CHIEKYAANHHN (9TO Cepb&3HO OECHOKOMT Jaxke TAaKoro (pOHIOBOTO
urpoka, Kak J[x. Copoc).

Hns He BrnosHe yOexAEHHOrO 4YWTaTe s NpPUBEAEM TAKOH TpuUMep.
[Tycth BCE padortocrnocoO0HOE HacedeHHe HcUedHeT (yeleT 3a TpaHHI),
a BCe HakOIHTesabHble (DOHIbLI OCTAHYTCH B COXPAaHHOCTH. BcraHyTt BCe
3aBOAbl M 3JEKTPOCTaHIlMH, 3aMpET TpaHCNOPT ¥ TPyOONpoBOAbl, PYyO.b
CHOBA CTaHeT MOJHOCTBIO «AePEeBAHHLIM» — HEKOHBepTHpyemblM. YTo Toraa
SynyT mesaTh NeHCHOHEepH?

dopmupoBaHHe TEHCHOHHBIX (DOHAOB YACTUYHO depe3 MpsiMble HAJOTH
(oTunCAeHHs), @ HACTHYHO Yepes KOCBEeHHbIe HA CaMoM jeJde He BJHseT Ha
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pasMephl MeHCHH, a JUIIb YCJAMKHAET pacuéTsl ¥ AesaeT Mpolleaypy MeHee
[PO3PAYHOH.

Kpome Toro, 3T0 yBeJMUYMBAeT apMHUI0 YHHOBHMKOB M J€JblIOB, YNpas-
AdomHAx (QOHAAMU; a4 MM HYXHBI HE TOJbKO BBICOKHe OKJaabl (KOTOpbie
YV UYMHOBHUKOB MHOro $ojblle, 4eM Y PAA0BbLIX PabOTHYKOB), HO H J10-
porocTosiiive o(pHChl ¢ TEXHUKOH, 4TO CTOUT ropasfo gopoxke. [lostomy
CYILECTBEHHO BO3pacTaloT HaKJajHble pacxoibl (OHAZ, a 3TO TNPHBOAMT
K YMEHDLIUICHHIO TTeHCHH.

Hakonern, eié crpainHee motiennudectso. [paxaanud 40 uau Gosee
JIeT MAATHT B HAKOTIUTEJbHBIH (DOHJ CTPaxOBhle B3HOCH M Jaxe ToJydaer
OTTYAa NOATBEPKIEHHUS B UX NONYUYeHHH. A BLiXOAS HA NEHCHIO, OH MOXET
Y3HATb, UTO TJIe-TO B CepelyHe ero TPYAOBOro craxa, 20 jeT Haszaj, Heyu-
CTHIH HA PYKY [eJell 3anycTHJ Jany B KasHy ¢oHaa v c6exal 3a rpaHuily
U1 faxe 6JaronoayyHo yMep, Tak 4To B3bICKATb HE € KOO H HEeBO3MOXKHO!
CPOK HCKOBOH AaBHOCTH HCTEK. [lpyn pacnpesenutesnbHOM xe (oHae BCE
coOpaHHOe 332 Mecsll TYT e M pacXoiyeTcs, 33 HCKJI0YEeHUEM Pe3epBHOTO
nepexoAsilero ocraTka. BosmoxKHa exemecsyHas Nposepka (PHHAHCOB, 4TO
CYLIECTBEHHO 3aTPYyAHAET MOIICHHHYECTBO.

Otclona cneayet BaKHLIH BLIBOA: 1eAeco00paser NeHCUOHHbil GoHd
HAA02060-pacnpedeiumervbHo2o muna, a He Haxkonumeaoroz2o. Ho se-
AUHUAQ nercull doascHa onpedeaamoca ¢ yuémom mpydogo2o sxkiada
3a 8CIO MCUBHL, MPUYEM UR@AAUUA He JoaxmHa obecuerusame 6xkaad
APOUWIALLY Aem.

Heob6xoprma paspaboTka cOOTBETCTBYIOUEH CHCTEMbl ¥ METOAMKH pac-
yéTta e€ napameTpos.

1.7. Buapsl n pasmepnl. B coBpeMeHHOM 3aKOHOZATEbCTBE MEHCHUA
32BHCUT OT MHOTYX OOCTOATENLCTB. DTO HAZO B OCHOBHOM COXPaHHTb,
ynpocTuB (POPMYAUPOBKH U MeToauky pacuéra. Pasmepnl meHcu#l HeoOxo-
[IMMO COTJ1acoBaTh C YKOHOMUYECKHMH BO3MOXKHOCTAMH CTPaHbi, KOTOPbiE
B OCHOBHOM MOXHO OXapakTepH30BaTb TpeMs BeJHYMHAMH: OTHOLUEHHEM
IPOXKUTOTHOTO MUHHMYMA K CpeaHemy 3apaloTKy, HPONEHTOM OTUHCJAeHUH
B [lencHonHubi#l PoHA ¥ OTHOIIEHHeM duca paboTaloildX K UHCay MeHCHO-
HEpOB.

TpynoBoit BKJAL 3a BCIO »K13Hb HALO ONpenedaTh CAeLyIOIMHM 00pasom:
3apaloToOK 4YesoBeKa 3a KaXablil mecsll (TouHee, BeJHUHHY ero MeHCH-
OHHDLIX OTYHCJAEHHH 3a Mecsll) AeAMTb HA CPEAHION 3apmJjaarty [o CTpaHe
3a TOT e Mecdll d TnoJydeHHble Koa(duuueHTH cymMMupoBaTh. Toraa
pe3yabTat OymeT CrpaBedJHBbiM [1aXKe NTPH O4eHb CUAbHOH uH(asdund. Hol-
HEIIHUH MeTOA NMeHCHOHHOH cucteMbl 1997 r., xoraa 3apaGotok B pydisix
CyMMHpyeTCss 3a DAL JeT, ABHO XyKe! NpPY CHALHOH HHMJAIMM BKJAL
CTapbIX JieT ApaKTH4YecKd He yuuThlBaeTcss. To e OTHOCHTCS K TEHCHUOH-
Ho#t cucreMe 2001 r., rae Bce OTUHC/AEHHSA pasHBIX JeT CYMMHPYIOTCA Ha
eJMHOM JIMIIEBOM CYETE 3aCTPAXOBAHHOIO TPaX(AAaHHHA 0e3 IONpaBK{ Ha
unpasuuw. Kaxoi-1nbo «obsans» py6is HeMenJeHHO O0ECIEHHUT BCe yiKe
HaKOIJIEHHblE B3HOCLI.
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Pasmep noctynsenudl B [leHCHOHHBIH ()OHA — COUMAJBHBIH Hajor —
3aBHCUT OT uMcja paboTAIIMX WM cpeaHell 3apryiaThl B CTpPaHe, TO e€CTh
0T COCTOAHHA SKOHOMHKHU ((pakTHIeCcKd TO Ke Oblio 6bl aas (OHOOB Ha-
KOTIUTENBHOrO Tuma). [1o3ToMY BeJWUYUHBI MEHCHH B 3aKOHE HEBO3MOXKHO
0003Ha4aTh B a0COMIOTHRIX IeHEXHBIX cyMMax, VX caenyer ycTaHaBAMBATH
B JI0JIX CpegHel 3apmyiaThl HA NAHHBIHA MomeHT. Torna oHu GyayT aBTOMa-
TUUECKH TOBLIIATLCS TP YKPeNJeHUH KOHOMHUKY (HJH MOHMXATLCS [pH
KpU3uce).

TocynapcTBEHHYIO TIEHCHOHHYIO CUCTEMY CJAeAyeT OpHEeHTUPOBAaTh Ha
JIed ¢ HU3KUMU U CPEeHUMHU 3apal0TKaMHU: BhICOKOOTaduBaeMbie Gosee
UHUIIMATUBHBLL H CaMH CHOCOOHBLI JOMOJAHUTEJbHO ofecneddTh cebe cTa-
pocTh. MoxeT ObiTh, AAA MeHCHE MPUAETCA BBOAUTH «[OTOJNKU», HHAye
[TeHCUOHHBIN (JOHA HE BBLIAEPKHUT CBEPXBLICOKUX BBIMJAAT YACTHLIM HOTApPU-
ycaMm ¥ T. 1. ITOT BONPOC TpedyeT KOJAUYECTBEHHOIO aHAJU3a.

1. MunumaabHOH foMkHA OLITL CcOManbHAs MEeHCHs, BbllauuBaemast
TeM JIOIAM, KOTOpble IOCTUTN MEHCHUOHHOTO BO3PACTa, He SIBJAAITCS HHBA-
JUAAMU U HUKOTIA He paboTanu (6e3 yBaKuTedbHBIX npuduH). E€ pasmep
cJeqoBaso Obl TPUBA3aTh B OCHOBHOM K BeJUYUHE TPOXKUTOIHOTO MUHH-
myma. OgHaKo TPHU HLIHEIHeM COCTOSHMM 3KOHOMHKU OH OyAeT 3aMeTHO
MeHbIlIe TPOXUTOYHOIO MUHUMYMA,

2. Tlpu uHBaAUAHOCTU TO 00IeMY 3a00JeBaHUIO WU TPaBMe B J1000M
BO3pacTe Ha3HAuaeTCs COlMAJbHas TeHCHs MJc HanbaBKa Ha JedueHue.
Pasmep HapbaBKM 3aBUCHT OT TPYIITE HHBAJAMIHOCTH W H3MepsAeTcsa B (HK-
CHPOBAHHBIX [OJSAX CONHANLHON MEHCHH.

3. PaboraBmum Ja1omsiM 0[O OOCTHXKEHHH TEHCUOHHOTO BO3pacTa Ha-
3HAYAIOTCS COIMAJLHASA TIJIOC TPYAOBas NeHcud. Pasmep TPYAOBOH 4acTH
neHcHu Oepétcs MO BKJAAAY 3a BCHO JKHU3Hb, HO He JUHEHHO, a 1o GoJee
ca1abo BospacTatolled KpuBoi. AGcogloTHas BeJUUYMHA TPYAOBOTO BKJAAAA
TPUBSA3bIBAETCA B OCHOBHOM K CpegHeMy 3apa0oTKy IO CTpaHe.

4, Cutyanuus npyd MHBAJAULHOCTU 10 MPOH3BOACTBEHHOMY 3a00JeBaAHUIO
uiu TpasMe TpebyeT Gosee meTanbHOH mpopaboTku. ColManbHasi MeHCHs
u Han0aBKa Ha JedeHUe OUeBHUAHBI, HO TPYA0BOH BKJA/ CJAeAYeT YBEAUIUTD.
Ecau Obl He TpaBma, YesoBeK MOT paborath emé psaja JeT U A0CTHUb OoJee
BEICOKOTO 3apaboTka.

5. Tpedyer mpopaloTKM BOMPOC O TMEHCHAX MO CJAydar TOTepH Kop-
muabna. nad He paborabiiero cympyra (4 Booflle CYNpPyroB) HMmeeTcs
pa3yMHOe pellleHye: U3 TMEHCHOHHBIX OTUYUCAEHHH ¢ 3apadoTKa KayXaoro
CYTpyTa MOJIOBUHA 3aHOCHUTCA Ha ero MEeHCHOHHBIH CUYéT, a M0J0BMHA — Ha
cuéT gpyroro cympyra. Dto xopoio coraacyercss ¢ CeMelHbIM KOAEKCOM.
Hns geTell W gpyrux MKOAUBEHIEB pelleHMe He OUeBUAHO, HO BO3MONCHO
TAKOE pelleHHe: KaXKAOMY WXKAUBEHIY — IOJ0BUHA (MOCKOJABKY BTOPOH
KOPMHUJIelL KUB) cOuxanbHOH meHcud, miaoc 1/(n+ 1)-a goas Tpymosoii
NEeHCUM KOPMUJDILA, Tae N — 4Yucao wxkausenues. Ecau kopmuden ymep
BCJEACTBHE TpoheccoHanbHOrO 3a60JeBaHUS UMM TPaBMBbl, TO TPyaOBas
4acTh TMEHCHU YBEJAUUHBAETCA aHAJOTHYHO Ii. 4.
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6. IleHcyd Ha BpeaHBIX TPOM3BOACTBAX TaKXe TPeOYIOT AOMOJHUTENb-
HoH TpopaboTkH. PasyMHo ycraHaBauBaTh A5 TaKMX NMPEATIPUATHH TIOBbI-
IIEHHBIA TIPOIEHT HEHCUOHHLIX CTPAXOBLIX OTUUCJECHHH, a JOAAM NPeo-
CTaBUThb NPABO BLIXOAHTL HA NEHCHIO paHbiie. Bo3moxHO npu 3TOM BbINJA-
9MBaTL TOJLKO TPYAOBYIO UACTb HEHCHH, Y JHIb O AOCTHXKEHUH 0OUIero
[IEHCHOHHOTO BO3pacTa — CONHAALHYIO UaCTb.

Takoil nopxon BO3MOXKEH W K [EHCHAM BOEHHOCJAYXKAUIHX, KOTODPbIX
VBOJLHSIIOT U3 apMud B 45 J1eT, TO eCThb 3a[0/r0 10 AOCTHXKeHHs 00ulero
[IEHCHOHHOTO BO3DACTa (¥ OHY 3aUACTYI0 HAXOAAT MeHee TxENyI0 padoTy).

7. Han6asku 3a ocobuie 3acayru nepen crpanoit (Fepoii u ap.) caenyer
YCTAaHABAMBATL He B IPOIEHTHOM HOBLIIIEHUH NEHCHH, 4 KPATHO COllHalb-
HO{ MEHCHUH WY B J0ASAX CPeAHed 3apnjarhl.

8. Jlsisi HOPMAJILHOTO POCTA HAPOAOHACEJIEHUs] HEOOXOAUMO UMeTb 2-3
peGéHka B ceMbe. UT0OBl pPeGEHOK NOJHOIEHHO DAa3BHBAJCH, MaTh JOJMKHA
yIeJATh €My TOBBIIIEHHOe BHHMaHWe XOTd OBl [0 IIKOJBHOTO BO3pacTa.
DTo MpyUBeET K COKPAIEHUIO eé TPYAOBOTO CTaXKa H MEHCHOHHOTO CUéTa.
[TosToMy TpynOBas TNEHCHA XKEHIIWH, POAMBILUMX M BBIPACTHBUIMX JeTel,
JIOJIXKHA COAEPXKATh CYlLIeCTBeHHbIe JAbIOThi 3@ NepBhiX 1-3 netell ¥ HeBOAb-
IKe 32 4eTBEPTOro-nAToro (CAMIIKOM 6GOJBIIOH pPOCT HApOJOHACeAeHHS
HelleJeco06pasHO NOOMIPATh O MHOTHM NPUYHHAM).

Buisopsbl. Koneunas neab pabotsl — paspaboTka ruOKoi cHCTEMb! TeH-
CUH ¥ APOCTHIX METOJOB PAcyéTa, MO3BOJSAIOIIMX ONEPATUBHO ONpeaendTh
OCHOBHBIE fapaMeTphl (POPMYyJa [0 TeKYUIMM JaHHBIM O cocTosiHuu [leHcu-
oHHoro oHna. UepHOBOH HPOEKT TAKOH CHCTEMBl H3JO0XKEH B CJeAYIOUIHMX
pasjesax, XoTa Ajs «I0BOIKH» Dsla AeTajded noTpedyeTcs HpUBJeUeHHe
V3KHUX CHelHalluCcTOB — I0PUCTOB H IKOHOMHCTOB.

JlanHas KOHIIERIHA CYLECTBEHHO OTAHUaeTcs 0T npeiJjaraeMbix celuac
npoekToB. OHA M03BOJAET MOCTPOUTH GoJee CrpaBesJUBY IO i 10ATOBEUHYIO
NEHCUOHHYI0 CHCTEMY, KOTOpas 0caabUT COlLlMA/bHYI0 HAMPAXKEHHOCTh B 00-
ILIECTBE.

§ 2. baanancHble pacyéTbl CpeAHUX BeIUYHMH

2.1. O6o3HaueHnsa. B gaHHOH TaBe UCTOJAb3YIOTCA cjenyioliie 060-

3HAYeHUs:

i — cpeaHHH HOPMATUBHLIA TPYAOBOH IMEpPHOA Tpa)KiaHWUHA 3a BCIO
JKH3HDb (B rogax);

1" — cpeaHee HOPMATHBHOE BPeMS KU3HHU Nocgae O(OPMJEHUS NEHCHH
(B romax);

N — 4ucaeHHOCTb (B MJIH 4Yeda.);

Z— «HOPMHPOBaHHAs 3apnJjarar», TO €CThb OTHOLLeHUe HHAUBUAYAJbHOTO
3apaboTKa rpa)kjaHydHa 3a Mecsll K CpelHel 3aprnjaTe Mo CTpaHe 32
TOT 2Ke MecslIl;

¢ — dHAMBUAYaAbHBIH 3apaboToK rpaxpaHxHa (B pys/Mec);

(¢ — TEeHCUOHHOe HadvxcJjeHde Ha 3apnJjary (B Qopmyaax — B BuIe
AeCATHUHOH apo0u, B Tabaunax — B %);
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() — TOJHOe HOPMMPOBAHHOE OTYHCJEHHEe 3a BCIO JKM3Hb AAHHOTO
rpaxxaanyta B Ilencuonnslii oua (B BUIe AeCATHIHOH Apodu);

5§ — OTHOUIEHHe CONMAaAbHOH YacTH MeHCHH K cpefHeH 3aprJare;

g — HanbaBKa Ha MHBAJUAHOCTDb (B J0JAX CpeaHei 3apraaThl);

h — nan6aBka K meHcUH 3a 3acayru (B 40X cpejiHel 3apriiathl);

7 — HanbaBKa 3a poXKAeHHe W BeIpallyBaHHWe feTell (B 104X cpeaHed
3apILAaTH);

P — OTHOILEHHe TPYIOBOH UacTyd MEHCHH K CpelHeil 3aprJjare;

M — OTHOIIEHHE MPOXHTOUYHOTO MUHYMYMA K CpelHed 3apljiare;

v — UHCAO MXIUBEHIIEB YMEPIIeTo KopMHJbIaA (1edoe);

1 — Ko3pPpunreHT HaKAanHLIX pacxonos [leHcHonHoro ¢doHaa: 3apnaa-
Ta anpapata, nomelleHus, obopyaoBaHue (aecATddHAss APOObL MU
%);

P — orHomrenne cpenHell no cTpaHe MeHCHH K CpefHed 3apmaare; Oyaem
TaKke HasblBaTh ero 0a3oBoil MeHcHel;

k — OTHOLIEHYE UHCAA TIEHCHOHEPOB K YHUCY padoTaloIINX;

Z — OespasmepHas (HOpMUpOBaHHAsA, OTHeCEHHAS K CPeAHeH 3aprJarte
10 CTpaHe) WHAMBUAYaJbHAsl 3apiljaTa TPaxKAaHHHA 33 BCIO XKH3Hb;

M, 3K — HHJAEKCHI, 0003HAUAWIIHE MYXIUH WY XKeHIIHH (OTCYTCTBUE
UHAEKca — cpefHee 1o CTpaHe);

n — uHAeKC, 0603HAYAONUMH KAaTeropuio MHBAJUAHOCTH, 3aCJAYTH WU
TpyaHocTH mpodeccud (n = 0 — oObIUHbIE YCJ0BHS, OTCYTCTBHE
UHIEKCA — CpefHee 3HAYEHUE N[O CTpaHe);

j — WHIEKC mMecdla;

«, 3 — napameTpbl NeHCHOHHOH (hopMYJlbLL;

F(¢) — dyHxuua pacmpeneseHHs Ho 3apriatam;

a, b, ¢ — napameTpnl 3T0H QYHKIUH paclpeiesneHHs.

Takum obpasom, ' ecTb cpefHee pacuyéTHOE Bpems KHU3HH BCEX MEHCH-

OHEepOoB CTPaHbl, OE30THOCHTENBHO K MOAY MM Tpodeccui; Ty — TOJAbKO
KEHIHH; Ty — MYXYUH n-d KaTeropuu npodeccHu u T. 1.

2.2, IlpuHuunel pacuéra. [las pacyéTa WHBECTHIIMOHHOTO HAKOMHU-
TeqbHoro (oHnga norpebopajica Obl anmnapat AdddepeHiHdaAbHLIX YpaB-
HEHMH, TaK KaK Hal0 HAXOOUTL IMHAMUKY pOCTa KalHTajla W AOXOMOB
¢ponpa. Kpome toro, ajs IOCTOBEPHOrO pacuéra HyXKHbl HAIEXKHbIE AeMO-
rpaduidecKkue U IKOHOMHMHYECKHe TPOTHO3LI, MpUuéM He Ha OJMxailive 2-4
roga, a Ha 20-40 ser. Takue nporHossl HepeadbHbl, a 0e3 HUX pa3BUTHE
UHBECTUIIMOHHOrO (poHAa OyaeT myTém cJaernoro. JTo ewé OfHH apryMeHT
NPOTUB TakKuX (POHIOB.

Jlng HaJsoroBo-pacnpenenuTebHOTO (POHAA AMHAMMKA OTHOCHTCSH TOJb-
KO K pesepBam (nepexogsiieMy ocTaTky). OCHOBHAs 4acTb A€ATEAbHOCTH
onuchiBaeTcs 0aNaHCHBIMUA COOTHOLIEHHAMH — eXeMeCcaYHbIM TMOoCTYIlle-
HHeM TEHCHOHHOTO Hajora W BHIMIATOH NeHCHH. B 3THX COOTHOLIeHMSX
HaJ0 JHLIb PEAYCMOTPETh BblaeJeHHe HEKOTOPOH YacTH CPEACTB B pe3eps.
Takas 3agaua HecpaBHEHHO TMpoIe, OHA He TpedyeT MPOTHO30B, U BCE



§ 2. basancuble pacudmel cPOHUX BEAULUH 237

UCXOAHBIE JaHHLIE 1ad Heé cojepXXaTca B 0ase MaHHBIX [leHcHOHHOTO
¢dhoHaa ¥ BIOJHE TOCTOBEPHLI.

Jns pacuéToB BHICOKOH TOYHOCTH HYXHa noapodHas 6asa JaHHBIX,
BKJ109atomas pYHKIUY paclipefeneHus HbiHe padoTalouyx Mo 3apniartam,
TIeHCUOHEPOB — N0 UX OBIBIIMM 3aprJjaTtaym (M3 KOTOPBIX MM Ha3HaveHa MeH-
CHs1), YHCJEHHOCTH PAaBOTHHKOB € OCOOLIMH YCJIOBHAMM TPYA3, HMEIOUIHMH
JIbIOTHBIE YCAOBUA [ BHIXO/A HA MEHCHIO (Bpe/IHble TPOH3BOACTBA, apMHus,
faser v T.1.), demorpaduueckre KpHBLIE paclipeie/eHusl CMePTHOCTH MO
BO3pacTaM # MHoroe apyroe. Ha ocHoBe Takoil 6asbl HAHHBIX MOXHO
pa3pabaTbiBaTh aBTOMATH3UPOBAHHYIO CHCTEMY yIpasjieHusl [IeHCHOHHbIM
(honaom.

Ham sTti nasnbie HegocTymHbl [103TOMY BOSMOMKHO JIMIIb TTPOM3BECTH
OlIEHKH Ha OCHOBe IyO/HKYyeMbIX JAaHHBIX MO CPEHUM 3aprjaaTaM, CpeaHel
NPOIO/KHTENbHOCTH KHU3HH, HPOXKATOYHOMY MHAHMUMYMY H COOCTBEHHOMY
OMNLITY KU3HMA. DTHMY JAHHLIMM HAAO [OJL30BATLCH C OCTOPOKHOCTLIO.
Hanpumep, cpennss npoao/KuTebHOCTL XKU3HH MYX9dH B Poceuu cefiyac
coctaasger 58,5 ser. OnHAKO W3 3TOTO HeJb3sl [AeaaThb BLIBOA, YTO BCe
MYZKYHHBl YMHPAKT [0 BLIXOAA HA LEHCHMIO, TaK YTO MM NEHCHH BooOlle
He HYxHbl. Ha camom mene 3ta cpeaHsiss HPOAO/IKHTENbHOCTL BKJKOYAET
CMEPTHOCTL B3DOCJALIX OT PAHHUX HH(APKTOB MU T.1., 4 TaKXKe AETCKYIO
cMepTHOCTL. KoM4ecTBO HeHCHOHEPOB NPH 3TOM OCTAETCS 3HAYUTEJLHLIM.

Oyenxu. B nencuonnyw cucremy 2001 r. 3a/0:xeHa cpenHss pacyérHas
NPOAOIKUTELHOCTL XKU3HU [EHCHOHEpA I0C/e NOCTHKeHHs [EeHCHOHHOTO
Bospacta I = 18 ser. Oxpna » T1a xe 1uudpa yCcTaHOBJAEHA A5 MYXKUUH
U JKEHIWH, A48 Bcex npodeccHil (XOTH Ha caMOM fejie OHH [OJKHbI
CUJBHO oTauYaTbes). [lpourHopupyeM noka pasaudus npodecCHOHANbHBIX
YC/AOBHH ¥ PACCMOTPHM OTAEALHO MYXKUMH H JKeHIUWH. BBeném mas HHUX
yucaeHHoCTd Ny, Ny H cpeiHHe HPONOMKHUTEbHOCTH KHU3HK HA MEeHCHUH
T, T, a TakKe HOMHYI0 UHCACHHOCTb eHCHoHepoB N. 3andineM A ITUX
BeJIMUYHH OYeBHAHble 0aJaHCHLIE COOTHOIICHHS:

N,+ N, =N, i\t—lm =7 (12)
Beeném Takxke nBe Da3HOCTH!
A’T\Tm - j\r'\l =V, Tm - T\l = 1. (]6)
W3 cootnowmennit (1) caenyior BblpaxkeHus
; N —v .
N, = 5 N, =
N+ v @

[o oduunanbubiM ganHbM [leHcuonHoro qouga, N = 38,6 man vea., T =
= 18 ner. BesnunHy v oueHUM U3 caenyouux coodpaxenuil. [lo gaHHBIM
nepenucy 2002 r. pasHuNa MOJHOTO YHCAA MYXKUYHH H JKEHUIMH B CTpaHe
paBHa 10,07 man uves. MyX4uH pOXaaeTCd HECKOJAbKO 00Jblile, HO HX
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CMEPTHOCTDh B IE€TCKOM U TIPeATIEHCHOHHOM BO3pPACTE BbIIlIE, TAK YTO MOXHO
npunsaTh v =& 10,1 mau gen. (KeHlMH Godblie, dem MyxuuH). CioxHee
otteHuTh ¥. [lo TOH Ke MmepenucH cpeiHssA TPOAOJIKUTENBHOCTD BCel YKU3HU
y xeHwud 72,0 roga, a y MyxudH 58,5 AeT. YYUTHIBAsi, 4TO MKEHILHHbI
BHIXO/IAT HA MEHCHI0 Ha D JeT paubiune, noaydaum & &~ 72,0 — 38,5 +5 =
= 18,5 qer. lloactapass 3T nudppsl B (2) NOJAyUHM TaKHe BEAUUMHBL

Ny =~ 14,3 man, Ny =~ 24,3 mau, T, ~6,4roga, Ty ~ 24,9 ner. (3)

O6cyanm a1 onieHku. To, 4TO KEHIIUH-TIEHCHOHEPOB MOYTH BBOE GObIle,
geM MYXKYMH, 1 9TO OHH XKHUBYT N0JbliE, XOpOILUO U3BeCcTHO. Ho noaydexHas
undpa pas T, Henpasponono6Ho Benuka. Oua Goablile, deM pasHuia
MeXAY CpenHed TMPOAOMKHTENBbHOCTBIO 2KU3HU W TEHCHOHHBIM BO3PacTOM
x)eumud 72,0 — 55,0 = 17 jet, uto B npunnune Heposmoxuo! Bosee toro,
cpeHsis pacuéTHas »KU3Hb Bcex TeHcHoHepoB T = 18 meT Takke MpeBHI-
maeT 3Ty 1udpy.

Jro npotHBopeune oObsACHsAETCA «ABOHHON OGyxraarepueit» [leHcuon-
Horo ¢onHaa. B omHy Kyuy CKAaAbiBalOTCA BCEe TMEHCHOHEpH: PAabOTHUKH
HEJbIOTHLIX TNpoeccuil, NEHCHOHEpLl CHJOBLIX BEAOMCTB C WX TOpasao
fosiee paHHUM BBIXOAOM Ha TEHCHIO, 4 TaKXKe WHBAJUABI, TOAYYaoIiHe
MIEHCHIO BCIO XKH3Hb MJH 3HAUMTENbHYI0 9acTh e€, UHCao MeHCHOHepOoB Mo
UHBaAHAHOCTH coctapaseT Ny = 1,9 maH ges. HUCAEHHOCTb MTEHCHOHEPOB
CUJIOBBIX BEOMCTB He NyOJHKOBasach, HO MOXKHO rpydo OIEHHTb eé Kak
N, & 8 man yen. (Tekylnas YUCAeHHOCTb ToabKo opranoB MBJI coctaBaser
He MeHee 2 MJH ues., a BO3PacT BbiXOZa HA TeHCH paHHuil). K Huwm
CJeLYeT TIPUCOSIUHUTL CHOPTCMEHOB W GajiepuH, BBIXOAANIMX HA MEHCHIO
ellé paHbliie,

AXKypaTHble OIIEHKH Ce/aTh HeBO3MOAKHO, HO NPaBAONOL00HbIe TH(PLI
IaéT paszbueHde Ha TPH rpymnnbl (T — OOLIYHYIO TPYAOBYIO, ¢ — CHJOBYIO,
U — MHBAJU/IOB) C TAKUMH TapaMeTpaMu:

N, = 28,7 van.,, N.=8 0wmaH., N,=1,9 man.,

4)
Tr ~ 13,5 aet, T, ~26ger, T, ~ 57 aet; (

UX CTaHZAPTHOEe ycpeiaHeHde Kak pa3 gaét N = 38,6 man u T = 18 ner.
[pu 3TOM npumepHO 4 MJH NEHCHOHEPOB-CHA0BUKOB U 0,4 MJH HHBAJWAOB
OOCTUTAM OOLIENEeHCHOHHOTO BO3pacTa, TaK 4TO IMOJHOE YHUCJAO CTapHKOB-
MEHCUMOHEPOB COCTaBAsET ~233 MJIH YeJ.

Ho nns crapuxos xopolwo BLITOJHAKTCA cooTHolleHuss N, — Ny ~
~ 10 man., Ty = 72,0 — 55 = 17 aer. OTcioga Jerko moay4duTh s HUX,
anagorudno (1)—(2), 6anaHcHble OlEHKH

Ny =115 mad., N,=21,5mau., T, =7aer, Ty, =17 aer. (5)

D10 naér cpenHee BpeMs XH3HM CTapuKoB Ha meHcuu 1 = 13,5 ner. Hdau-
Hble [MQPBL BEINAAAT ropa3no Sosee npapaonoaobHo. Pasymeerces, 1 3xech
YHCI0 JKEHIIMH-TIEHCMOHEePOB H MX NPOLO/KHTENLHOCTb XKHM3HH HA NEHCHH
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Goabiie, yem aaA MyxuuH. [lanuee (4), (5) OGepyTcs 3a OCHOBY TpH
OlleHKAaX NpeANaracMoOd HEeHCHOHHOU CHCTEMBI.

[TpunumMaloTest A OLIEHOK CJefylioliMe cpefHde UH(PH W ApyTHe
JIAHHBIE.

1. Myx4auna paboTaet 10 BeIXOAa Ha nieHcHlo B cpendeMm 40 set (¢ 20
nocsae apmuy a0 60) ¥ kUBET Ha meHCHH B cpenHeM 7 JeT. DTH uudpHl
OTHOCATCSA K He BpenHbiM mpodeccusM. Jlas mpodeccuil ¢ MEeHCHOHHBIMU
JIBTOTAMY IPOAOJKUTEBHOCTh padoThl yMeHbIaeTcs Ha 520 feT B 3aBU-
CHUMOCTH OT KaTeropu# JbIOTH, a NPOJOIKUTEJNBHOCTh YKM3HYU Ha TIEHCHU
NIPHMEPHO HACTOJBKO XKe yBeJuduBaeTcs.

2. JKeHIIMHA He CAYXKHT B apMHU{, HO OHa POXKAAeT ¥ BOCHHUTLIBAET
neteii. [lostomy ona pabortaer B cpeanem 30 JgeT (¢ 18 1o 55 munyc 7 aet
Ha JleTel) ¥ KUBET HA nieHcud B cpentem 17 jet. [las npodeccuit co abrot-
HBIMH YCJIOBHSAMY MeHCHH 11H(Pbl U3MEHSI0TCS aHAJOTHYHO MPHBEAEHHBIM
BbILIIE.

3. Udcso MyXYMH M OKeHUUH TPYA0CHOCoBHOro BO3pacTa NPHMEpHO
ONMHAKOBO, TaK 4YTO B CpejlHeM TpaXKAaHWH [0 TNeHcHd paboTaeT MpH
obmux npodeccuax 35 Jet ¥ xuBET Ha neHcuu 13,5 get. [lpu JAbTOTHBIX
npodeccusasx nrdpbl COOTBETCTBEHHO H3MEHSIOTCS.

4. B I-m xBapraje 2001 r. cpeansis sapnjata B Poccu, 3acunThiBaeMas
[TeHcHoHHBIM (QoHIOM, cocTaBasaa 1522 pyd. MakcumanbHasi meHCHS 1O
neucuoHHol cucreme 1997 r. Obla 90 % oT cpenneii sapraate (1370 py6).
MunymanbHas neHcHs Oblia ycTaHoBjAeHa B pasmepe 600 py6 (3to 40%
CpelHeH 3apnsathi) U cTaja ArpaTh podb conudanbHod. [leHcun no new-
cHoHHOH cucTeme 1991 r. okasanuch mMeHblle MHHUMAJLHOH, TaK 4TO 3T
cucteMa (pakTudecky Oblaa yapasgHeHa, XoTsa (opmajdbHO OHA CYUIECTBO-
BaJa.

3aBUCHMOCTDL CYUECTBYIOUIMX celyac neHCHH OT MHAHBHAYAJbHOH 3ap-
nAaThl rpaXKgaHuHa TokasaHa Ha puc.2. [lo cucreme 1991 r. neHcus
BooOIle He 3aBUCUT OT 3apiaaThi U paBHA MuHMMaJbHOH. [lo cucTeme
1997 r. gas s3apnaat meHee 53 Y% OT cpenHell 3apmiaThl BeJUU{HA TEHCHU
He 3aBHCHT OT 3apmJjaThl M paBHa MHHMMAaJbHOH. B nuanasone 53-120%
cpeiHell oHa NPOMOPIHMOHAAbHA MUHUMaAbHON; Npu 3apraaTax 6oaee 120 %
cpenHell OHa BLIXOAUT Ha «IOTONOK». BuAHO, 4TO Ta MEHCHOHHAA cUcTeMa
ycTapeaa M ToJKaAa TpaXkiaH K COKDBITHIO AaKe yMepeHHbIX 3apaboTKOB
NopsAAKa ABYKPATHOTO CPEAHEro, He TOBOPSA O BBICOKHX.

5. Tlpo:kUTOYHBIH MUHHUMYM cefidac CyHIeCTBEHHO pas3/udaeTcs B pas-
HbIX perdoHax. B Mockse on B Havaje 2001 r. BogBoe MpeBHIIIaa CPEAHION
«MEHCHOHHYI0» (TO eCTh 3acuuThiBaeMyio [1eHCHOHHBIM (POHIOM) 3aprnaaty
U pasa B NOJTOPA — Hauduc/eHHYylo 3apngary. B nHauane 2003 r. oH crtana
OJM30K K cpeiHel HauucjeHHOH 3aprsate. CocTaB noTpeGuTesnbcKOH Kop-
3UHDBE, YIOTpeOaseMblil NPH ero pacuyéte, ABJAAETCA CKOpee OJaruM noxeJa-
HHeM, 4eM peadbHOCTbio. [Ipd 9TOM B HEro He BXOZUT Aake MOJHAs OMjaTa
KOMMYHAJIbHBIX YCJYT, HE TOBOPSA O CTOMMOCTH CaMOro »XKUJbg (yU€T BCEro
ITOTO NOAHAM Obi NPOKUTOYHBIH MUHUMYM 10 Hebec). [1oaTOMY YBS3BIBATD
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Puc. 2. 3aBucumocTb nencuu (p + s) % oT 6a30B0i nencun P. O603HaUeHHUs JTHHHE:

1 — cucrema 1991 r., 2 — cucrema 1997 r., 3 — auneiinas ¢opmyna (11), 4 —

KopHeBasi opmyaa (12), 5 — paunonanbHas dopmyaa (13) ¢ napamerpamu = 0,6

u 3 =28... (cm. Taba. 3). Tpu pucyHKa NnoKasblBaloT JHaNa3oHbl CPefHHX, BOMbUIUX
M OueHb BOJBIINX 3apaboTKOB

pasMep COlHaJbHOH M, Tem OoJjee, TPYyAOBOH MEHCHH C INPOXKUTOYHBIM
MHHMMYMOM IIOKa Helle/1eCO00pPasHo U Aake HeBO3MOXKHO.

6. ABTOpHl He pacmojarain JAHHBIMH O TPOPECCHOHANBHON UK 001eH
MHBAJIMIHOCTH, 2 TaKKe MO CJAydasM NMoTepu KOpMiJbiia. DTH BUIAb EHCHH
paspabaThiBaJnCh MO AHAJOTHU € CYUIECTBYIOUMMY CHCTEMaMH W CTapoi
cucremoit CCCP, HO BHOCHAMCHL H3MeHeHHsd nJs YBaskM ¢ CemelHbIM
KOJEKCOM ¥ MOHATHSAMU COUMANbHOU CrpaBeaJuBOCTH.

2.3. Cpennsas neHcuda. [lpeHebpexénm noka GespaboTuiiel, CMEPTHO-
CThIO Y WHBAJMAHOCTLIO TPaXXaaH, He AOCTUTIIMX MEHCHOHHOI'O BO3pacTa.
Torpa mosyuum nepBoe OajlaHCHOE COOTHOLIEHHE AJS OTHOLIEHHS uucaa
TIEHCUOHEPOB K YHCay paboTalomx:

o o

k=7 <k<?>. (6)

[Tpu yuére GespaboTuilbl, CMEPTHOCTH M HMHBAJIMAHOCTY DPABEHCTBO HALO
3aMEeHUThb TNPHBEAEHHBIM B CKOOKax HepaBeHcTBOM. HepapeHcTBO Maso mo-
JIe3HO [/ pacyéToB, HO BCeX TpedyeMmblX CTATHCTHYECKUX NAHHBIX Y aBTO-
pOB HeT.
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bBanaHc c6opa TeHCHOHHOTO Hajaora M BLIMJIATHl MeHCHH [aéT BTOpoe
COOTHOLIeHHe 175 00IUX (He AbTOTHLIX) TPOdeccHil:

kP = (1 - pu)q. (7)

Ono nospo/ifgeT ONPeNeJHMTb CPEeIHION NeHCHIO P, ecin 3alaH NEeHCHOH-
Hpl# Hasnor q. Haobopot, ecin HAfO MojOrHATh NEeHCHIO P moji 3agaHHOe
B 3aKOoHe 3HaueHHe, OHO MOKa3biBaeT HeOOXOMMMbBIH 1/ 3TOr0 MeHCHOHHbIH

HaJsor q.
[Toacrasass (6) B (7), noayuus Tperbe $anaHCHOE COOTHOIIEHHE:
PT
- = (1 — u)q. (8a)

Ero mMosKHO npHUMEHSIThb He TOJAbKO K OON{MM MEHCHSM, HO M K JIbTOTHBIM
otpacjeBbim. Jlsig 3TOTO BMeCTO 0Oiero TPYAOBOrO CTayKa f Hajo MOI-
CTaB/SITb YMEHBIIEHHLH OTpPac/ieBOd, BMECTO CpefHeld KH3HW OObIYHOrO
neHcnoHepa T — HACTOMIbKO XKe YBEAHYEHHBIH CPOK, & BMECTO CPeNHEro
MEHCHOHHOFO HaJora ¢ — OTPacieBOH ¢!

Pl
= (1~ ). (86)

n
W3 (86) BunHo, uto nsisi ofecneueHus JbroTHUKAM TOH YKe CpefHell TeHCHH
P nano yBesMuuBaTh NEHCHOHHLIM HAJOT Ha TPENPUATHAX 3TOH oTpacau.

2.4. CoumanbHasg meHcHA. DTO Ta MUJAOCTLIHS, KOTOPYIO OOIECTBO
noAaét 3M0POBOMY UeJOBEKY, AOCTHTLIEeMY OOIiero NEeHCHOHHOrO BO3pacta
(60/55 neT) w BCO KU3Hb OesmenbHuTaBliemMy. OOGHIECTBO HE MMEET MO-
pafbHbIX 0053aTeNbCTB Hepel TaKUM desloBekoM. [1o3ToMy ypoBeHb COLLU-
aJbHOU MEHCHH MO/MKEH ObITh HU3KMM, OTOMBAIIUM OXOTY Oe3/1e/ibHUIATh,
HO MO3BOJSAIIIHM UMETh OUeHb CKPOMHOE KUiAbE, NUTaHHe H ogexay. Ecau
NPOKHTOUHBIH MHHHMYM JOJXKeH ofecrnetnBaTtbh AOCTOHHOE CyIlleCTBOBa-
HHE, TO COLMAJbHAA NEHCHA MOXKET ObIThb CYIIECTBEHHO MeHbLIe.

Ha 1-# kBapraa 2001 r. MmuHuManbHas neHeus coctaBasia 450py6/mec,
10 ecth 40% cpenHell «meHCHOHHOU» 3apIaaThi; OT HACTOSIEH Ke Ha-
qUCaAeHHON 3apnaaTtht 3To Oblio 20-27%. K anpento 2003 r. cpeaHss
HayucAeHHas 3apraata npesbicuaa 5000 pyd/mec, a counasbHas NEHCHS
Bospocaa 10 636py6/mec, uTo coctaBaset okoao 13 % 3apnaathi. YauThiBas
6AMKAHIIYIO EPCHEKTHBY POCTa CcpelHeidl 3apnjaTbl He TOJNbKO B AEHeX-
HOM, HO W pPeajbHOM HCUHCJAEHHH, MOKHO OPHEHTHPOBOUYHO TPEANONKHThH
colmasibHylo neHcuio Ha yposHe s = 0,15 = 15% cpenneil HauucaeHHOH
3apnJathl no cTpaHe. BosmoKHa n MeHblras udpa, Tak Kak NogaBasioee
GOJIBIIHHCTBO TpayKgaH OyayT HMMeTb el W TPYAOBYIO YacTb TMEHCHH,
MIOCKOJIbKY OHM TpopadoTanu XOTs Obl HECKOJBKO JieT WM MMEIOT ApyrHe
OCHOBAHHS /1Sl IOTONHUTEbHON TIEHCHH.

I'paxknanny, 3apaboTaBinil TPYAOBYIO 1aCTh NEHCHH, NOMKEH MOJYUaTh
v e€, M couManbHyo neHcuo. Ecau Aumarth ero COLMANBHOH 4YacTH, TO
BO3MOXKHBI CHTYallMH, KOTAa HEMHOro padoTaBLIMil vesoBek OyAeT MMETb
TIEHCHIO MeHble, yeM BoobIlie He paboTaBIIni.
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3nech ecTh opHa oroeopka. [lpu mpodeccusx ¢ MEHCHOHHBIMH JbIOTA-
MU TDPYAOBas YacTh TEHCHH ceduac BbIIaéTCs He ¢ OOINEro MeHCHOHHOTO
Bospacrta (60/55 net), a ¢ menbmero. Ho coumansuas gacts A0KHa Bbl-
JaBaTbCsl He ¢ JIbTOTHOTO BO3pacta, a ¢ obmero. OueHb MHOTHE MEHCHO-
HepBI-IbFOTHUKH Ha CAaMOM Jejie BIOJIHE TPYAOCTOCOOHB W TPOMOAIKAIOT
paGotath B 0o0jiee JETKHX OTpaciax 10 00UlEer0 MEHCHOHHOIO BO3pacTa,
a UX TPYAOBas 4acTb [EHCHH CYUIECTBEHHO GOoJblIe coLMaibHoi. [Tostomy
[PEIAaraeMoe pelieHHe pasyMHo.

B03MOMXKHO W Apyroe, MeHee OPHUBLIYHOE peliedHe 3ToH npobiembl. OHO
GyfeT paccMOTPEHO HUIKe.

2.5. TpynoBaa mencus. Jlid NpoOCTOTb MOKa MpPUMEM, UTO IpaXKaa-
HWH BCIO KM3Hb pabotan B n-# OTpac/iu, rae YCTAHOBJEHbl HOPMATHBHbIN
TPYAOBOH cTax {,,, HOPMATUBHOE Bpems JKW3HM NeHcHoHepa 1, W oTywuce-
Hus B [lencuoHHbIH GOHA ¢, (32 BpeMs JKW3HW ue/0BeKa 3TH OTUHCIEHHS
MOTYT 3aKOHOAATe/JbHO M3MeHSThCs). TpynoBas NMeHCHsT ONpefefsieTcs o
CyMMapHOMy oTuHcieHHIO B [lencnonsniil (oHn 3a Bcé Bpems pabotel (J
mecsues). Jasg 3Toro 3a Kaxablil j-i Mecdl OnpefessioTes UHAUBUIYab-
HadA 3apIiaTa zj, HOPMHPOBAHHasg Ha CPEHION 3apILiaTy MO CTPaHe B TOT
Ke MecAll, M NEeHCHOHHOE OTHMC/IEHWE (¢n; TOH OTPACJ/M, IAe FPakAaHHH
Torna paboran. CocTaBaseTcss CymMma MO BCeM Mecsiuam (a Mpu COBMeCTH-
TeJbCTBE — M 110 BCeM MecTaM paboTbl):

J

Z Inj<js (9)

J=1

OHa MOKa3biBaeT MOJHOE HOPMHUPOBAHHOE oTuncaeHne B [leHcnouHblil poHa
3a BCIO JKH3Hb.

[Ipouie Bcero 6b110 66 ONMpenenTh MEHCHIO Caenyoinm obpasom. Beio
cymmy (9), BHecEHHYW rpaxnaHuHoM B [leHcHOHHbIH (GOHA, TOCAETHUE
00513aH BBHIIJIATUTL €MY 38 pacuéTHOE BpeMs KU3HH neHcuonepa 1,,. C yué-
TOM copep:kaHus camoro MoHpa 370 A2éT pasmep MEeHCHH:

| =
= o7 zqwz], (10)

MMEHHO 3Ty MEHCHIO 11e71ec000Pa3HO HasblBaTh 6a3060i (KospduimeHT 12
nosiBUJICA NoTomy, uto 1, u3amepsieTcst B rojax). Pasymeercs, oTnesbHbie
TEHCHOHEPbl YMPYT paHblile WAW N03Ke PacyéTHOTO MepHoma, a KTO-TO
BOOOIIE He TOKMBET A0 NMEHCHH, HO JOJI0 TeX, KTO yMep paHblile, BbIIATAT
poaroxurensm. Popmyna (10) nexkana B 0cHOBe pacuéra SMePHTANbHbBIX
Kacc, TOMAbKO B Heé BBOIWJAWCH MOTPaBKW HA TOXOAHOCTb HAKOMJEHHBIX
CPEACTB, HO He YUMTbiBasiach MH(pAAIHA (paciBeT 3THX KacC NPUXOAHICS
Ha BpeMs O0palleHUs 30J0THIX U cepeOpsiHbIX MOHET).

lencusn (10) ne obecyenusaemen ungpaauuedd, v 310 eé riaBHoe mpe-
MMYIIECTBO TIE€pe BCeMy paHee NpeasiaraBinMucs crnocobamu. ITo oObsc-
HAETCH TeM, UTO B He€ BXOAST He abCOMIOTHbIE LH(PBL B PYOJISX, KOTOPbie
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MOTYT 06eCcleHHUTbCs, a NMOoMecsiuHble OTHOIIEHHS K CpefHed 3apriaTe To
CTpaHe Ha Te JKe MOMEeHTbl, a He Ha maHHbidl. [lostoMy 3HaunTenbHOe
OTYUCJIeHNe, NOCTYNHBIIee Ha JuleBoll cuét B [lencnonHoM qouge 20 net
Hasan, OyneT M celuac oCcTaBaThCs CTOJb K€ 3HAUMTEAbHbIM. Pasymeercsd,
5T0 GOABLION CTPaxOBOH DPHUCK, W €ro MOMKET B3fTb Ha celst TO/bKO rocy-
JlapCTBEHHbIH pacnpeneanTenbHbiil hoHa. Hu 115 HAKOTMTEABHOrO, HU st
9aCcTHOTO POHMIA TaKoe HEelOCHJbHO.

Dopmyaa (10) npocra, HO OHA HE YUUTbIBAET TPH OOGCTOATENbCTBA.
Bo-nepBuix, uenoBek MOXkeT cMeHMTb npodeccuto. Torma kaxoe 7, Hamo
NOACTaBAATL B hopmyay? He cayuaiiHo sMepHTasbHbie Kacchl OblaH 0ObIYHO
0Tpac/ieBbIMM, a He BceoOIMMH. Bo-sTophix, (opmyna otnaér Bce neHb-
IM TeM, KTO MJaTHJ] B3HOCLI, a HAjf0 4YacTb JIeHer rnepepacnpesiesuTb Ha
COHMa/JbHBIE NEHCHH TeM, KTO He padoTad. B-TpeTbux, noJHas Tpynosas
TIeHCHUst He J0J17KHa ObiTh MeHbIle COLManbHOH. DTO Takxke TpebyeT mnepe-
pacnpenesieHusi aeHer oT OoJsiee Gorathix K OoJiee OeMHBIM. 3aMeTHM, UTO
nepepacrpeaeieHue MOXKET CIe1aTh TOMIbKO FOCYAapCTBeHHbLA (hOHA, HO He
YaCTHbIH.

3abynem noka npo oTpacieBol (hakKToOp H pacCcMOTPHM Lepepacipenede-
nue, Kaxabiil 3acTpaxoBaHHbil JOMKEH MOAYIATh COLMAAbHbIH MUHUMYM §
MJAI0C TPYAOBYIO 4acTh MeHCUM p. Tpynosas 9acTb MEHCHW J0/XKHa MOHO-
TOHHO BO3pacTaThb ¢ pocTtoM 6a30Boil neHcun P. OHa 10/KHA HaYMHATLCH
¢ HyJd M Anb0 aCUMIOTOTHUECKM BBIXOAWTb HAa «IOTOJOK», JAHOO pacTH
HEOTPAHHWUEHHO, HO He OblcTpee JMHEHHOH 3aBucuMocCTH. [lpuBeaém Tpu
NOAXOAAIINE aNTPOKCHMALNU:

- aP dp _ = oX; :
. ﬁ7 2 = oo (12)
aP dp o P(x) = ag. (13)

p= (1+P/3)" dP  (1+P/3)*

3pech @, ;7 — UYWCAEHHBIE [apamMeTpbl 3aKOHa, KOTOpble Hajo PasyMHO Mo-
no6patb. Popmyna (11) naér auHedHbIA pocT 6e3 «MOTOMKA», KaK TPUHATO
B nencuoHHoU cucteme 2001 r. B dopwmyrie (12) poct meaneHHed JuHel-
HOTO, HO «MOTOMKa» neHcuu Toxe Het. [locaenuss dopmyna (13) umeet
«MOTOJIOK» NEHCHH, HO BbIXOA Ha HEro AOBOJbHO MeIJEHHbIH, Tak uTo NpH
MasibiX W CPeIHMX 3aphjiatax Bee TPHU 3aBUCHMOCTH OJM3KH K JHHEHHbIM.
[Mponssoanble dp/dP MOKa3biBaIOT, HA CKOJMbKO KOMEEK YBEJHUHBAETCS
TPYAOBasi NEHCHUst MPM yBeauueHun 6a30BOi MeHCHM Ha ovepenHOH pyOilb.
[TapameTpbl v u J nopbupaloT A/s NOJAYUEHHsS HEOOXOAMMBIX 3HAYEeHHH
cpenHell neHcuu. [Ipoananusupyem npensioXkKeHHble aniPOKCHUMALUH.
OueBHIHO, Hao BbLIOMpaTh « < 1, uTOOb B TPYAOBYIO UaCTb MEHCHH
p(P) BXOZMJA JAMIIbL 4YacTh 0a30BO{, a OCTa/ibHasg 4YacTh 1A Ha [e-
pepacnpenenenue. B cucreme 2001 r. Ha nepepacnpeneneHwe W JiH1IEBOH
CubT MOYT OAHHAKOBbLIE CTPAXOBble OTuHCAeHUs 1o 14 %, tak uto a = 0,5.
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31ech MpenjaraeTcsi HEMHOTO YBEJNHUHTb 3TO 3HaueHwe W B3siTh ¢ = 0,6
(370 03HauaeT HaunucaeHue =11 % B [ocOromxker u 17 % npsamo B [leHcuox-
Hbl#l hOHR).

[onoOpaHo Ttakoe 3HadeHue kKosdduuuenta J ~ 8, utobpl 3HaUeHHe
«[I0TONKA» MeHcHH B dopmyse (13) cocraBasno =5. Ha ampeab 2003 r.
NpH CpefiHe!l HauucaeHHo# 3aprsate 5000 py6/Mec 3TO cocTaBiser
25000 pyG/mec. TlpuMepHO TakHe MEHCHH MOAYUYAKT MHHHCTPHI H Je-
nytatel TocymapersenHoil Jlymbl, Tak uto 3TOT «IOTOJMOK» (a OH Oymer
pacTy B pyGifAX IPH MOBLIIEHWH CPeAHEH 3apmiarbl) He YAOBJETBOPHT
JIMIIbL YAAUJAUBLIX JEJbUOB, a [/ NOAABJSAWINEH YaCTH HaceeHHs BIIOJHE
AIpHEMJIEM.

Bce 31 3aKoHbl npefcTaBgeHbl B TadJd. 3 M HA pUC. 2 JsS BbIOPAHHbBIX
3HayeHuH napamerpos. Jlis yroOCTBa NMOKa3aHO TMOAHOE 3HAYEHHE NEeHCHH
P+ 8§ ¢ coumanbHoi po6aBkoil. Jlas cpaBHenus B Tabs. 3 W Ha puc. 2
NpUBEAEHbI TAKXKE TPYIOBble MeHcuu no cucteme 1991 r. u 1997 r.

Ta6auua 3. 3aBucuMocTb neHenu (p + s) % oT 6a3oBoi mexcuu P (B pogsix
cpenHeH 3apnJartel) AJisl Pa3HBIX CHCTeM ¥ AaHHoro mpoekta (11)-(13)
¢ mapametpamu v = 0,6 u 3 x8; B mefictByloulei cucteme 2001 r. mepBoe 4yuc/o
COOTBETCTBYET OTCYTCTBHIO GAHKPOTCTB, @ BTOPOe — GAHKPOTCTBY HAKOMHUTEJBHBIX

thoHa0B

P | Cucrema | Cucrema | Cucrema 2001 r. | [Ipoekt | [Ipoekt | [Ipoekrt

1991 r. 1997 r. A (11) (12) (13)
0,0 45 45 45...45 15 15 15
0.1 45 45 46...45 21 20 20
0.2 45 45 47...46 27 26 26
0.3 45 45 49...47 33 32 32
0,4 45 45 50...48 39 37 37
0,5 45 45 52...49 44 43 43
0,6 45 45 53...49 51 48 48
0,7 45 52 54...50 56 53 53
0,8 45 59 56...51 62 58 58
0,9 45 67 57...52 69 63 63
1,0 45 74 59...53 74 68 68
1,2 45 90 61...54 87 78 77
1,4 45 90 64...56 99 87 86
1,6 45 90 67...57 110 96 95
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[Ipodoascenue maba. 3

P | Cucrema | Cucrema | Cucrema 2001 r. | Tlpoekr | Tpoext | Tlpoext

1991r. | 1997r. N (11) (12) (13)

1,8 45 90 70...59 122 104 103

2,0 45 90 73...61 134 113 111

2,2 45 90 75...62 146 121 118

2,4 45 90 78...64 159 129 126

26 45 90 81...65 171 136 133

2,8 45 90 84...67 183 144 139

3,0 45 90 87...69 195 151 146

3,5 45 90 94...73 225 168 161

4,0 45 90 101...77 254 185 175

4,5 45 90 108...81 284 200 188

5,0 45 90 115...85 315 215 200

5,5 45 90 122...89 345 229 211

6,0 45 90 129...93 374 243 221

6,5 45 90 136...97 405 256 231

7.0 45 90 143... 101 435 269 240

7.5 45 90 150... 105 465 281 248

8,0 45 90 157...109 495 293 256

8,5 45 90 164...113 525 304 263

9,0 45 90 171...117 555 315 270

9,5 45 90 178...121 585 326 277

10,0 45 90 185...125 615 336 283
20,0 45 90 325...205 1215 507 360
40,0 45 90 605 ... 365 2415 742 418
100,0 45 90 1445 ...845 6015 1197 463

Cuctema ke 2001 r., He nokasaHHas aBTOpaM, AaéT MPAMYIO, C KO3(-
dunmentom « = 0,5, KoTopasi NpU OTCYTCTBHM OMPIKEBBIX KPaxoB OyaeT
JeXaTb HEMHOTO HMIXKe JHHUH, COOTBeTCTBYIONEH popmyne (11). Ho ecau
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Kpax 06aHKPOTHT HAaKOTHWTeJbHbIE TIEHCHOHHBIE QOHAB (YTO B POCCHHCKHX
VCJAOBUAX IIOUTH HEH30€XKHO), TO HAKJOH 3TOH INpAMOH yYMEHbIIHTCS 10
a=8/28 =~ 0,3, v ona noitnér BaBoe Hike npamoi (11).

Buaho, uto npu oueHb manom 3apabotke (6a3oBoil meHcuu P — 0) Bce
TP KPHBble HAUMHAKTCA B OAHOH Touke (p = 0 y BCEX) M IIPH 3TOM KacawT-
cq apyr apyra. OHu oueHb OJIM3KH /s HH3KUX 6a30BbixX nedcuil P < 1, o
eCTb A78 HU3KOOMJAauHBAaeMOro HacejeHHs, W JHllb npu P > 2 HaduHaoT
3aMeTHO pazauuatbed. Jlasee Boiiile Beex MAET JuHeliHag kpusas (11),
HUKe — KopHeBas KpuBasg (12) u em@ uimxe — napode (13). TMocnepnue
/1B KPHBblE B HAYA/JbHOW TOYKE MMEIOT OJHHAKOBYIO BTOPYIO ITPOH3BOHYIO.
TloatoMy oHM oueHb GJiH3KH Ha HauajbHOM yuacTke npu P < 2 u adib aas
HauboJ/iee COCTOATENbHBIX rpaxaad ¢ P 2 10 cyiecTBeHHO pa3/indaTes.

Kakoii u3 BapuantoB {11)—(13) mpeanoutntensuei? Jlns Huskoomnaa-
YHBAEMOTO HACEJIEHUS BCE KPHBbie 1AI0T NPAKTHUECKH OIMHAKOBbIE IIEH-
CUH. DBbicokoONiauMBaeMble rpaKaade NPEANOUTYT JHHEHHY 3aBHCH-
mocTb (11). B aTom ecThb onpenenéHHasi BHIrOa JIisi TOCYAAPCTBA, MOCKO/b-
Ky JIOM CTAHOBUTCS BLIFOIHBLIM Jerajn3oBaTh aoxonsl. [Ipu kpusbix (12)
u (13) noapasercs Gosiblile CTUMYJ0B K YTAMBAHUIO BbICOKUX JOXOMAOB.
Bno6aBok pacuéThl MeHCHH ¢ HelnHelHbIMH (opMyaamMHu TpyaHee oObsc-
HHUTb CpeaHeoOpa30BaHHLIM CJI0AM Haces]eHHs, a 3TO A0CTATOUHO BaXKHBIH
thakTOp (MX MOXKHO 3aMEHUTBb JOMAHBIMH, HO 3TO FPOMO3JKO H TAKXKE XYKe
BOCTIpUHUMaeTCH HacejeHuem), 3ato kpubbie (12)—(13) cunbHee mepepac-
npefensioT CPpeACTBa OT 60raTbhiXx K O€AHbIM, YTO MO3BOJAET YMEHbIUHUTb
NPOLEHT TEeHCHOHHbIX HauucaeHui#l. Hano npowsBecTH KoOMHWYeCTBEHHBIH
pacuét nocaenHero spderra, and yero Tpedyercs (PYHKIHUA paclpefesieHus
HaceseHns o poxonam. Hike OyneT cnenaH Takod pacuér.

Hetne pefictBylomiast neHcwonHas cuctema 2001 r. naér neHcuwu
HEeCKOJbKO HHxke Juuuu  (11) paxe npu  GaaronosyuHod  padote
HaKOMUTENbHBIX TTEHCHMOHHBIX (poHmoB. [1pH nx Kpaxe oHa naéT MoYTH BABOE
MeHblIMe neHcui. [1o3ToMy OHa omacHa — MOXKEeT HapyluTh CTabH/AbHOCTh
B obIecTBe.

2.6. IleHCHOHHBIN BO3PacT MKEHIIMH. B0 BCeX MEHCHOHHBIX CHCTe-
vax CCCP u Poccun, BRAOYAS HbiHe AECACTBYIONIYIO CHCTEMY, OH HA 5 JieT
MeHbIIE MYMKCKOro. D70 ObLIO YCTAHOBJEHO elllé B TepBble MNOC/AepeBo-
JIOLMOHHblE TOAbl W3 TPOMATAHAHCTCKUX CooOpa)keHni, 6e3 cepb&3HOro
MEAMIHHCKOTO M 3KOHOMHYECKOr0 000CHOBAaHHSA. PacCMOTPHM, K ueMy 3TO
TIPUBOAMT.

Celiyac Bcé HaceneHue oOcayxHBaeTcsi efAnHbIM [leHcHOHHBIM (GoHIOM
¥ OTYHC/AET Ha MEHCHH eHMHbIH cTpaxoBo# npoueHt q = 28 %. [Ipennoso-
JKHM, 4TO OPraHH30BaHO Ba TaKUX (oHaa — MYKCKOH M xKeHckuil. Kakoil
TPOLEHT ¢ AOJIKEH YCTAHOBUTb KaXKAblA (hoH?

[Toka orpaHUTUMCS He JbTOTHBIMH TPOECCHIMH ¢ TMEeHCHOHHBIM BO3-
pactom 60/55 netr. JlaHHble [0 UHC/JAEHHOCTH M HOPMATHBHOH MPOLOJIKH-
TeJBHOCTH KW3HH TAKHWX TEHCHOHEPOB olleHeHb! Bhlie (4). HopmatueHbli
TPYyIOBOH cTaxk MyxkuuH t, = 40 ner. Has xeHmMH 10 AefcTByiolIeH
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cucteme 2001 1. 6bi10 ty = 30 7eT; HO ONHOBPEMEHHO C 3THM PacCMOTPHM
BAPMAHT CTaxa fy = 3D JeT Aas Oe3feTHHIX xeHmuH., HakaaaHwe pacxo-
abt [encuonnoro douna opumem o = 10%. TMoTpebyem, uToOb cpenHsis
(6a3zoBas) neHcusa P = 75%. Torma no ¢opmyne (8a) Jjerko paccyurtarb
CTPAXOBble OTYUCJ/IEHHA (.

Pesyabratol pacuérta npuseneHbl B Taba. 4. BuaHo, 4To 9HCTO MYIKCKOH
TIEHCHOHHBIH (oHI ofecnerrBaeT BbICOKYK NEHCHIO JaXKe NPH CKPOMHBIX
OTUHCAEHUAX Gy < 1D % (nepBbiil croaben). Ecau ke yuecTb, UTO TOAbKO
3/4 MyXYHH JOXKMBAIOT 0 NEHCHMOHHOTO BO3DPACTa, 8 WX B3HOCHI JOCTAITCH
0CTaJbHBIM, TO OTYUCACHUS MOXKHO CHH3UTh 10 YPOBHS ¢y =~ [1-12%.

Ta6nuna 4. CTpaxoBble OTUHCICHNS MYKUWH ¥ JKEHIHH

MyzK4yuHBI e
C AeTbMH 0e3 geTeit [poext

N MJH uen 11,5 21,5 21,56

TIeHC. BO3pacT JeT 60 55 55 60
t met 40 30 35 40
T ner 7 17 17 12
P % 75 75 75 75
q% 14,6 47,2 40,5 25,0
e/ G — 3,2 2,8 1,7

KeHiuHam ¢ neTbMM TMPHIIIOCH Obl MJIaTUTh B CBOH (DOHA OrpomHble
OTYHCIEHNS Gy ~ 47 % (BTOpOH cTO0EI). ¥ Ge3AeTHbIX KEHIIHH padouuit
cTaxK nodoJblLIe, HO BCE DaBHO OTUHCAEHHS OCTAKTCH GOMABIIUMH ¢y =2 40
(Tpetuit cronber). DTO GOJbIIE «MYMKCKOT0» OTUUCJAEHHS COOTBETCTBEH-
HO B ~23 n 2 paza. Takux oTuucsieHWH He BblaepKaT (GOHAbI 3apnjaThl
NpeInpUsATHI, ¥ HAaUHETCH MM COKPbITHE 3apabOTKOB, HAH AMCKPUMHHAILHS
JKEHIIMH npu npuéme Ha paboty. Ecau Ke yMeHbUIMTh MPOLEHT OTUHC/Ie-
HHUH 10 YPOBHS MYXKCKOTro (DOHAA, TO JKEHCKHE MEHCHH CTAaHYT B 2-3 pasa
HUKE MYKCKUX TIPH OAMHAKOBOH 3aprnjate. DTO TOXKE HEMPHEMJIEMO.

[lpn obuiem [leHcHoHHOM (OHIE W OAMHAKOBOM OTUHC/AEHHH Gy = (x
3TO O3HAuaeT caeayioniee. MyKunHbl B cpenHem padotaiT Ha 1/3 mosbiue
JKeHI{MH, @ KMBYT Ha neHcuwn B 2,5 pasza wmenbine! [lostomy B [lencu-
OHHBIH (QOHI MYXKYMHbLI BHOCAT 00Jjblile, a DAaCXOAYETCS OH B OCHOBHOM
Ha JKeHIIMH. DTO CYNTAETCH COLMatbHO HeoOxommmblM. OmHAKO NMPOBECTH
B JKM3Hb TAKOE PELIeHHe MOXKeT TOJbKO rocymapcTBeHHbIH (oHa. Jloboi
YacTHbIH NeHCHOHHbIH QoHA GbICTPO NOUMET, UTO MEHCHH JKEHII{MH BBIFOIHO
CTPAx0BaTh TOJAbKO NIPH OOMbLIOM NPOLEHTE NEHCHOHHBIX OTUHCAEHHH (MpH
yuéTte DONeHCHOHHON CMEPTHOCTH KOMMEPYECKMH NPOLEHT MAJis JKeHIIHH
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TIPUMEPHO BUYETBEPO BHIIIE, YeM AJst MyXKuuH!)  HalET faseliku B 3aKOHAX
JJIST ANCKPUMHUHALLMK JKEHTIHH.

Taxkum o6pasom, 5KOHOMHKA 3aCTaBJaAeT yBeINIMBATh MEHCHOHHBIH BO3-
pacT JKeHIIMH /10 YPOBHS MysKCKoro. B 1aba. 4 npuBenéH Takol pacuér, rie
17151 JKEHTIHMH B3§T TEHCHOHHKIN Bo3pacT 60 net (yeTBépThiil cTonben). [lpu
3TOM ORHOBPEMEHHO Ha D JieT CORPAINAeTCss HOPMATHUBHAS TPOMOIIKHUTE b-
HOCTb XKH3HH Ha TIEHCHH M HACTOJbKO e yBeauduBaeTcs paboduuil cTax
(OH B3AT TaKWM Ke, Kak Yy MYKUWH, a NPHYWHA 3TOro OyaeT oObsicHeHa
B NMyHKTe 0 cembe). [l0aTOMYy cTPaxoBOH NPOLEHT cpasdy pPe3ko COKpalilaercs
10 G = 25%. D10 ené CYNEeCTBEHHO BbIllle MYMKCKOTO, HO YK€ MeHbiie
Jaxke HbiHelHUX einHbiX 28 %. Takoe pelienue gB/sgeTCd CoUManbHO Gonee
CTIPaBEeJIMBEIM, XOTS AayKe OHO AAéT NMPEeHMYIIECTBO XKeHIIHHAM.

K Takomy 3Ke pelIeHHIO MOATANKHBAIOT OOBEKTHBHbIE MeIHLMHCKHE
nokaszatenu. CpeaHsisi NPONO/IKUTEBHOCTD KHU3HH JKeHIMH B Poccun Ha
13,5 net Goabllle, UeM y MYKUHH. DTO CBHAETEbCTBYET O JAYUIlEeM 310DO-
Bbe U 60Jee AJHUTEIbHOM COXPaHEHUH TPYIOCTOCOOGHOCTH.

WwmenHo Takum MyTém OblH BbIHYK/IEHb pellaTh aHai0rMUHYIO pobae-
My pasBWTble CTpaHbl. Ecau cHauana B psiie CTPaH JKEHCKWH MEeHCHOHHbIN
BO3pAcT Obli HHMXKe MYKCKOro, TO cedyac OH MOYTH BO BCeX CTpaHax
onvHakoB (cm. Tada. 2). CoBcem HelaBHO 3TOT NPOLECe NPOMéna B ObIBLINX
counanucTHueckux crpaHax. Hanpuwep, B [JIP nencroHHbIH BO3pacT Obli,
kak u B CCCP, 60 net y mMyxkunH u 55 — y xeHnuH. Celluac oH cTan no
zakonam DPT 65 set y Tex u npyrux.

Ilepexod. Tlpennaraemoe H3MeHeHHe HeM30€XkKHO, HO OHO OyZeT OueHb
HenonyAsgpHbiM. Ero moryt nossoauth cede toabko [IpaButenbctso u lo-
cypapctBenHas JlyMa, mosb3ylonpecs 10CTaTouHbIM JoBepHeM Hapoxa. On-
HaKo ecTb jBa OOCTOSITEbCTBA, MO3BOJSAIIINE BHECTH TAKOE H3MEHEeHHe
CpaBHUTebHO 0e300/e3HEeHHO.

Bo-nepBbix, 3KOHOMMYECKAs CHTyallus B CTpaHe Moka emé Henérkas.
M3 38,6 maH neHcHoHepoB okosio |1 MAH mponosKaloT feraibHo paboTaTs,
4yToOB CHOCHO HUTb. M3 HMX MHOrWe yKe JAOCTUIMN [peasaaraeMoll BoO3-
PacTHON MJaHKH, TaK YTO UM MOABEM MEHCHOHHOIO BO3pacTa 0e3passnyeH.
Ecnn ydyecth, uto pabotaloT B OCHOBHOM Te MEHCHOHEpbl, KOTOpble enié
HeJ1aBHO MeperarHyiv BO3PacTHYI0 TEHCHOHHYIO TJiaHKY, TO OKaKeTcsi, 4To
JWLTb IPUMEPHO 2,5 MJH XKeHIHH OyaeT 3aJeTO MpeaaaraeMblyM MoabEMOM
HX MEHCHOHHOTO Bo3pacTa mo 60 set.

Bo-BTOpbIX, 3TO M3MeHeHWe MOXHO YBs3ath ¢ peBusuell [lencuoHHoro
(hOHIa 1 BHISIBJEHWEM €r0 CKPbIThIX pe3epBoB. Bbllle MOKasblBasioch, 4ToO
9TO HOJKHO TPUBECTH K yBeauueHuio neHcwid B 1,5-2 pasa. Ho sto noswi-
ileHHe Hazfo MPOBOAWThH COBMECTHO C MOBbILIEHHEM XXEHCKOr0 MeHCHOHHOrO
BO3pacTa M He cpasy, a MO03ITANHO, PACTAHYB MNEpPEexXOAHbIH Mpollecc Ha
5-10 smeT. D10 0csabUT 06IIECTBEHHOE HEIOBO/IbCTBO.

Jna nomKHOW MOCTENEHHOCTH HAT0 KasKAyIo MOJOBHHY KaJeHAapHOro
rofa yBeJaHuuBaTh OOIIMH TEHCHOHHBIH BO3pacT KEHIIMH Ha 3 MecsLa.
3a 10 kaneHaapHbIX JieT OH yBeaduunTCsl Ha Tpebyemble b set. [lpu 3Tom
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KaXJoe OTHeNbHOe ToBhieHue OymeT 3afeBath He Gosee 150 Thic. XKeH-
IIIMH, XOTSAIUX OPOCHTL PadOTy [0 AOCTHIXKEHMHU EHCHMOHHOIO BO3PacTa.

K coxanennw, emé Gonee OGsAaTOMPHATHLIM MOMEHTOM JIisT TakoH pe-
thopmbt Obiin Tskéaple 1999-2000 rr., HO 3TOT MOMeHT ynyineH. Hewm Gaa-
ronofyuHee OyleT 9KOHOMHKA, TEM MeHblile TEHCHOHEPOB CTAHET padoTaTh,
W Iepexoj 3aTPyIHHUTCS.

Cmapenue. Bce pasBuTble CTpaHul CTaiKUBaWTCa ¢ TpobJemMoil crTa-
pEeHHsT HacesneHMs. YBEAWTHMBAETCH MPOAOJKHUTENbHOCTh JKHM3HM. PacTér
OTHOIIIEHHE THC/Ia NMEHCHOHEPOB K wncay pabotawinx. Tak, B epmanuu
cefiuac oHO coctaeaser [:4, a uepes 10 neT oxupaercs 1:2. Brixonos us
3TOTO NOJONKEeHHs TpU: 1) yMeHbIIATh pasMepbi MeHCHH; 2) yBeJIHYHBATb
TIPOLIEHTbl NEHCHOHHbBIX OTUHCJAEHHH; 3) yBeNMTWBAaTb BO3PACT BbIXOAa Ha
TIEHCHIO.

BoabLIMHCTBO CTpaH CUMTaeT HeXKeNATeNbHbIM 3aMETHO YMeHbUIaTh
MEHCHK WM YBEJWUUBATL TIPOIEHTbl MEHCUOHHLIX OTUHC/AEHUH Bo H30e-
JKaHWe COIMAJbHBIX B3pbIBOB. [locTeneHHoe HeGOMbIIOE YBeAHUEHHE TeH-
CHOHHOTO BO3pacTta (MOCKOJbKY BPeMsi KH3HW Ha TEHCHH MHOTO MeHbIie
TPYAOBOTO CTa)Ka, daXe MajeHbKOe YBeJauteHHe MEeHCHOHHOTO BO3pacTa
CUAbHO BAMAET). DTO ONMPABALIBAETCSA YAYUIIEHHEM 3/[paBOOXpaHeHHs U Mo-
BbllIEHHEM TPYAOCTOCOOHOCTH HEMOJIOBIX JIOAEH.

[lpaBaa, Ha HeGOAbIIOE YMEHbIIEHHE MEHCHH WM TakyKe MPHXOAHUTCS
untn. B Tepmanwu noanas neHcusi B 2000 romy cocrasasgaa 70% ot
cpenHel 3apnsaTbl 3a nocseanuwe 3 roga paboth, a B 2001 romy oHa
cHuXKeHa 1o 67 %.

Ceronns B Poccun npobsiema cTapeHHsd KaxkeTcs HeaKkTyanbHOH: 3apa-
BOOXPaHEHHUE M YCJIOBUS XKH3HU HACTOJNLKO MJAOXUE, 9TO B OJIMKAKUIIHE TOMIbI
TIOBblIITeHMe 001Ilero MEHCHOHHOTO Bo3pacTa cBepx 60 neT HemblcauMO. XOTH
geMorpadbl U 1eaal0T NECCUMHUCTHIECKHE TPOTHO3bl 0 CTAPDEHWH, X OLEHKH
KpaiiHe HeHaaéxHubl (Hanpumep, nmepenuch 2002 r. nokasana, uyto 00IMYIO
YUCJAEHHOCTh HaceNeHust OHM MpeJcKasanu ¢ omudKkoil B 2,5 mJaH uen).
OpnHarko Mbl CTPOWM CTabMAbHYIO MEHCHOHHYIO CHCTEMY, PACCTMTAHHYIO Ha
gecsTku JeT. [1osTomy HeoOXOAMMO AOMYCTHTb BO3MOMKHOCTb YBEAHUEHHS
TPOIOKUTENbHOCTH JKH3HH ¥ COOTBETCTBEHHOE yBeJHtIeHHe 0OUIero meH-
CHOHHOT'O BO3pacTa.

OueBHIHO, COCTOSHHE 310POBbST HACesNeHHsT NOTPedyeT MOBbILIeHHsST 00-
1[er0 TEHCHOHHOTrO BO3pacTa He paHee, uem uepes 10 sieT, korga neHcwH-
OHHble BO3PACThl JKEHTMH W MYXKUMH y:Ke cpaBHsiorcsi. Torna ux oOmuid
TIEHCHOHHBIH BO3pacT MOXKHO OymeT NOBHIIATh TaK:Ke HeOOJbLIMMH CTY-
TieHbKaMH, Ha 3 Mecsla pas B Ka/JeHAAPHbIH Foa WKW B MOJTOAA.

[To-BHANMOMY, XOPOLIMM WHIHKATOPOM MOBblLIEHHs OyneT pacuéTHas
TPOIOKUTENBHOCTD XKU3HH MEHCHOHEPA: 11e/1ec000pasHo MOAIEePKHUBATD eé
Ha ypoehe 15-17 ger. Ecam cratmcTuueckue DaHHble YKaXyT, UTO OHa
CTaHOBHTCH GOJsbIIE 3TOM BEJWTHHbI, NEHCHOHHBIH BO3PacT HaA0 COOT-
BETCTBEHHO yBeAW'TMBaTh. PaspaboTaTb TakoH KPUTEPHH W BKJIOUHTL €ro
B CHCTeMY yrpaB/jeHusi [IeHCHOHHBIM (POHIOM HECJI0KHO.
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Oyeuxu. B Qopmynax (4) mpuBeneHa OLEHKA HBbIHEIIHEro COCTaBa
MIeHCHOHEPOB ¢ rpy0oil pasGHBKOA Ha Tpymmel, a B dopumyaax (5) naHbl
HUdpbl TOABKO [ TeX, KTO MepellarHys HbIHeH!H eHCHOHHbBIA BO3pacT
M/K = 60/55 ner. Kak usMeHaTesa a1 uudpsl, €Cau BBECTH /i MKeHIHH
NeHCHOHHBIH Bo3pacT 60 jeT, ¥ JAMKBHANPOBATH BCE TNpO(heccHoHa ibHble
JAbTOTHl MO GoJiee paHHEMY BLIXOLY Ha IMEeHCHIO?

Ko/udecTBO neHCHOHEPOB-MHBaAHA0B He n3meHuTesi. M3 meHcuoHepos-
JbTOTHHKOB (CHJIOBHKOB M JIp.) INIPHMEPHO MOJOBMHA, TO €CTb 4 MJH.,
OTMaféT cpasy: WX BO3PacT MeHblle obuieneHCHOHHOro. M3 octambpHBIX
NEeHCHOHEPOB MHCJ0 MYKUHH W UX pacuéTHoe BpeMsd »KH3HH He M3MeHATCH.
Ho n7s xKeHIuH pacuéTHoe BpeMst >KM3HH HA MEHCHH COKPATHTCS Ha b JeT,
a YUCJ0 YMEHbLIIUTCS COOTBETCTBEHHO Ha 5/17 noato. B urore moaydnm

N,=19wa8, N, =11,0 Ma8, N, =152 man,
N, =267 may, N = 28,6ma4, (14)
Ty =57 ner, 1, =7uaer, T,=12aer, T.,=10aqer, T =13 aer.

3aech MpUBENEHB! TAKIKE HOJNHblE UHCAEHHOCTH M pacuéTHble BpeMeHa JKH3-
HHM TPYAOBBIX TEHCHOHEPOB W BCeX MeHCHOHepoB. BHaHOo, 4To yuéTr maxe
HeOOJ/bILIOr0 YHC/a HHBAJIHIOB C UX OOJbLIOA MPOAOIKHTENbHOCTLIO JKU3HH
Ha NEeHCHH CYNIeCTBEHHO yBeanuMBaeT 1.

O0i1iee YUCJI0 MEHCHOHEPOB TIPH TIpeaaraeMoM H3MEeHEeHHH yMeHbIIaeT-
CSl IOYTH Ha YeTBepThb. OLEHUM eHHble CTPAXOBbIE OTYHUC/ICHHS ¢, KOTOPbie
HYKHbBI 715 00ecneueHns TOro ke BbICOKOrO YPOBHS neHenn P = 75 %, uTo

u B taba. 4: -
¢=27%, q=20,8% (15)

3A€CH ( OIMCHIBAET CUTYAIHIO, KOTIA TPYAOBbIE NEHCHOHEPb 00€CHeYHBAIOT
TOABKO cefl, a ¢ BRJAWUaeT o0ecreuerne HHBANUAOB 33 CUET TPYAALUIHXCS.
OGa HopmaTwBa H¥Ke, teM HblHemHue 28%, n 00ecnevunBaloT ypPOBEHb
TIEHCHH NIPHMEPHO BIBOE Bbllie, UeM ceivac.

D10 uaalocTpupyeT adhderT npepsaraemMoi pedopmb.

2.7. OrpacaeBsle JbroTel. JlefCTBYyIONEE 3AKOHOAATENLCTBO MPey-
CMaTpHUBaeT HECKOJbKO KaTeropui TPyaa CO JibTOTHBIMH YCJAOBHSIMH BbIX0Aa
Ha neHcuio. JIbroThl cocTonT B 6ojee paHHEM CPOKe BbIXOAA Ha MEHCHIO,
a B psige npoeccuil — B MOJYyYEHHH JAOTNOJHHTEJbHON TMEHCHH 33 BBICAYTY
JeT. ITY CHCTEMY MOMKHO HW3JA0XKHTb B OoJee NpocToil dopme, 1eM oHa
paHee sanuchbiBajach. Bce mpodeccun paszbuBaloTCes Ha MIECTh KATeropui
10 BPEJHOCTH MM TsXKECTH YCJAOBUH Tpyaa:

— HyneBag — OObIYHBIE YCJOBUSI TPYna, NMEHCHOHHbIH BospacTt 60 Jet
(y myxXuuH; ceflyac y JKEHIWH OH Ha D JeT HiXe, HO BCIOAY jajee,
coraacHo 1. 2.6, 6yagem Npeanosaratb, uTo JKEHCKHWH MEHCHOHHbBIH BO3pAacT
TIOATSHYT A0 MYXCKOT0);

— TepBasi — IOBbILIEHHAs WHTEHCHBHOCTb, BPEIHOCTb WJW YXYALIEH-
Hble YCJOBHST Tpyaa (XHMHWYECKOe NPOW3BOACTBO, MOJEBBIE IKCIEAMLHH
W T.1.), MEHCHOHHbBLH BO3pacT 5H JeT;
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— BTOpas — BhiCOKAS HHTEHCHBHOCTh, BPEAHOCTb MJH TJIOXHE YCIOBHS
TpyAa (mofnzeMHble padoThl, PaAMOAKTHBHOE TPOU3BOACTBO M T.T.), MEHCH-
oHHbIH Bo3pacT 50 aeT;

— TpeThss — 0co00 TSKEble WJM OMacHbie YCJIOBHs TpyAa (apMus u
IpyTHE CUJOBBE CTPYKTYPHI), TeHCHOHHBIE BospacT 45 Jer;

— 4eTBEpPTas — CBEPXBLICOKAS MHTEHCHUBHOCTH TpyAa (6aJger), TMeHCH-
oHHblil Bozpact 40 ser,

— nstas, KOTOpoH (opMagbHO MOKa HeT — 3IKCTpeMasbHble YCIOBHSA
TpyAa (IpodeccHoHamsHBIH CIIOPT), NEHCHOHHBIE Bo3pacT 35 Jer.

[TotpebyeM, d9TOOE ANs BCeX KaTeropuH Tpyaa CpefHss NeHCHs Obljia
onHol u toil ke P = 75%, kak npuHsto B Tada. 4. Torma agas n > 0 Hano
YBeJAUYUTh TEHCHOHHbIE OTUUC/AEHHS ¢n. Pacuér mno dopmysae (86) naér
pe3y/abTaTh, UpUBeNEHHBIE B TabJ. 5.

Ta6auuna 5. Orpaciessle CTPaXOBble HAYHUC/EHHS [ HOJYUEHHS EeHCHH

P=75%
Kateropusi | Mencuonnsiii Tpynosott HGHCI/IOH’H‘bH;I Crpaxosble

nepuon t,, | mepuox I, HAUHCAEHHS | Gn/Go

OTPaC/H N | BO3PACT. MOAEHI N

FOIbI rOABI Gn, %
0 60 40 10 20,8 1,00
1 55 35 15 35,7 1,71
2 50 30 20 55,6 2,67
3 45 25 25 83,3 4,00
4 40 20 30 125,0 6,00
5 35 15 35 194 4 9,33

IpokoMmMeHTHpyeM pe3yabTaThl. HToOnl obecrneydth paBHLIH YpPOBEHbL
MeHCHH TPY COKpalEHHOM TPYAOBOM IepHome, MPUXOIKWTCSA YBeaHYUBaTh
MPOLEHT NEHCHOHHBIX OTHHMCJIEHHH, NPUYEM [/ BHICOKMX KaTeropui —
OuYeHb CuabHO. Ecau 3T0r0 He ¢aeaTh, TO MeHCHOHEPbl BhiCOKUX KAaTeropui
GYAyT MOJydYaTh CBOY MEHCHH 3a CYET HyseBOH KaTeropud. DTo 03HAUYaI0
Ol TOCYZAPCTBEHHOE NOTHPOBAHHE ONPeNeEHHBIX OTpac/el, MpPUUeM He
fiBHOe, a ckpbiToe. Takoe HeAOMYyCTHMO, MOCKOJBKY HCKAXaeT HCTHHHYIO
KOHOMHKY.

DTo elé MOXKHO ObIIO MOHSITH B YCJAOBUSX COUMANUCTHIECKOH HKOHOMHU-
Ki: KOTZA TOCYIApCTBO fAB/sieTCst COOCTBEHHHKOM BCeX MPEANpHsITHH, OHO
MOXKeT MNaTHTb M OTUMC/ATb KaK B ABHOH (popMe, Tak ¥ B KOCBEHHOM.
Ho nns 4acTHBIX nNpeinpusTHil, HAaXONAINIMXCSH B PYKaX DPasHBIX XO035e€B,
HeJb3s1 OTKPLITO 3ACTABAATL PAGOTHUKOB OJHOTO NPEATIPUSTHS OMAAYMBATD
MeHCUN YYKUX PAGOTHHKOB.

Takum ob6pazom, Tpagunuonnas mass CCCP npaxkTrka cocTaB/eHHSs
rOCYNapCTBEHHOrO CIHCKA BPEOHbIX MpotheccHil ¥ JbroT HUKOrAa He Oblia
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N0 HACTOSANIEMY XOpOllel, a B COBPEMEHHHIX YCJIOBHAX COBEPLIEHHO HerpH-
rogHa. HyxHbl nHble pemends. O6CyauM HX.

Tpydnocme, BpeHOCTb WM ONACHOCTH TIPOGECCHH AOBOJBLHO OTHOCH-
TeabHBEL. B cpenHem patota B XMMUUYECKOM lLiexe GoJee OmacHa, dyeM B OyX-
rasrepun, a padora non 3emaéH eulé onacHee. OfHAKO MHOTOE 3aBUCHT
OT OpraHu3sanyu 6e30MacHOCTH TpyAa Kak BooOIlle Ha MPOU3BOACTBE, Tak
M Ha KOHKpeTHOM pabodeM MmecTe. XopoliHe (GpUABTPHE U TepMeTH3allHs Ha
XUMHUYECKOM 3aBOJ€ CUJAbHO YMEHbLIAT BpenHocTb. CHaGkKeHHe reoJo-
THYECKHX IKCTIEAHIMHA XOPOUIMMH pallUAMH A BepTOAETAMH CYUIECTBEHHO
yBesudusaeT Oe3onacHocTb. OdopynoBaHue padodUMX MOMeNleHdH KOHIH-
MOHepaMy M XOPOLIMM OCBelleHHeM obJerdaer yc/aosds Tpyaa. Bce stu
HIOAHCHl HEBO3MOXKHO OTPA3UTh B OOLIETOCYAAPCTBEHHLIX CIUCKAX.

B ofuwx cmuckax ecTh U Hemaasle npobdensl. Tak, padota mpodeccuo-
HAABHBIX COOPTCMEHOB (X HUM OTHOCHUTCS W «1KO0HTE/bCKAsA» CHOPTHBHAS
AUTA) 10 CUX TOp BOOOLIe He OTHeCeHa K TsiKE/BIM, XOTS CHOPTCMEH
B 25 ner cuutaercs 3peaniM, B 30 neT — mOKUABIM H B 35 seT — cTa-
pukom. CTyleHYeCKUM CTPOHOTpPsSAAM He AaBaad HUKAKHX JbrOT, XOTH
tam padoranu no 12-14 dvacos B neHb 6e3 BBIXOAHBIX, TO eCTb padoyas
Hefedas cocrasasina 80-100 uwacos Bmecto cranmaprHbix 40. Taxosa xe
MHTEHCHBHOCTb TPYAA MHOTHX YUEHBIX, KOHCTPYKTOPOB H PYKOBOASILETO
COCTaBa MPOU3BOACTB, TAaKXKe He MUMEIOINHX JbTOT 32 3TO.

[Toatomy rocynapeTBo H0MXKHO (COBMECTHO ¢ Mpohcolo3aMH) COCTaBUTh
TAKOH mepetdeHs KATEropuil TPYAHOCTH M OOIIYI0 HHCTPYKUMIO 00 aTTecTa-
UMK oTpacdeil, npeanpuaTHid W padounx Mmect. OTHeceHHe MperNpPUSATHI
1 pabouux MecT K TOH HAM HHOH KaTeropuu JOJKHO [POU3BOAHTHCS
coBMeCTHOH xomuccrued [ocynapcTBeHHOH HHCOEKUHAH MO TPYAY H mpodco-
10308, ATTECTYIONIEH Kaxaoe npeanpusitie pas B b Jet. [lpu cyulectseHHOM
YXYALWEHUU WAH yAydILIeHUM YC/AOBUH TpyAa NPOBOLMTCS BHeodepeHas
arTecTauus. PesyabTaTbl aTTeCTalHH DOBOAATCS A0 CBeleHHs BceX pador-
HUKOB.

Cmpaxosste 631ocol. OTHeceHHe Tpyla K 6oJee TAKEN0H KATETOpHU He
03Ha4yaeT aBTOMATHUECKOrO yBe/HYeHH sl NeHCHH WK coKpallleH s paboyero
craxa. Tpynobast NeHCHsi Kaxaoro paboTHHKA OMNPeNeJseTcs TOMbKO ero
audHbiM cyétoM B [leHcuonnom donme. Urobel 310T cUET Obla Oodblle,
NPeATIPUATHE AOMKHO OTYMCAATH OOJbLIME CTPAaXOBOH MPOLEHT ¢n. Ecau
OHO 3TOTO He Ae/aeT, HHKAKOTO YBeAMYeHHs NeHCHH PaBOTHHK He MOJYYHT.

[TosToMy rocynapcTBo M0M26KHO 3aKOHOAATEAbHO YCTAHABAMBATD TOJ/bKO
MHHHMAaJ/bHLIH TIPOUEHT ¢, KOTOPLIE NpeanpusiTus nepeuydcasor s [lencu-
OHHBIE oI 32 Kaxaoro padoTHuKa. [oBbIIeHHBIE MPOUEHT ¢y 32 TAXKECTD
TPyoA OOJKEH YCTaHaBJAHBATLCA B KOMJIEKTUBHBIX [NOTOBOpaX AUpEeKUHH
U npodcoiosa Ha KaxXKAOM NpennpusTHd ¢ adddepeHndanqeil no uexam
U padouuM MecTaM. DTOT CAMCOK OOJXKEeH AOBOAMUTHLCS OO CBEIEHHs BceX
palOTHUKOB ¥ BKJIOUATbCSH B TPYNOBOH AOrOBOp MpH MpHéMe Ha padoTy.

OueByugHO, 3TH NpPOUEHTH OYAYyT HEOAWHAKOBBIMH fAa)Ke Y OTHOTHII-
HBIX TIpesNpuATUil opHOH otpacau. [lpouseraioinee mnpepmpusiTHe Oynet
fpuBJeKaTh pPaGOTHUKOB HE TOJNBKO BBICOKOH 3apn/aToif, HO M OOJbLIH-



§ 2. baaarcuble pacuémel CPEOHUX BEAULUH 253

MY TIEHCHOHHHBIMM OTHHCJAEHUsiMM (MMEHHO Tak jeJjatoT Ha 3amnaje, dTo
ynoMuHamoch B § 1). D70 oTHOCHTCS ¥ K HYJIEBOH KaTeropud TPYAHOCTH!
NJaTHAs THMHA3Ws MOXeT YCTAHOBHTbL GoJsiee BLICOKHH TIPOINEHT, 4eM My-
HUUMNATbHAA iKoaa. Takoe MoxXeT ObTh 1a)kKe B YUCTO TOCYAapCTBEHHOH
OTpacnu: CpaBHUM (HHAHCOBBIE YCJAOBHMS CJAYyKObl B apMHU IO TMPH3BIBY
U N0 KOHTPAKTYy.

OnHaxo Hajo sCHO TMOHKMMATbh, 9TO Aaxe caMoe IpeycleBaioliee Tpef-
NpUsiTUe He B COCTOSIHUY 3allJIaTUTh Te OTPOMHbIE OTYHUCJAEHHS, KOTOpble
COOTBETCTBYIOT BBICOKHUM KATEeropusM B TaG/. 5. DTO 3HAYUT, UYTO MOBHI-
IIEHHBIX OTHHCJEHMH XBAaTHT JMHLIb /S MaJeHbKOro COKpalleHus paboyero
CTaxa, ropasfio MeHbllero, 4eM B TabJ. b.

Iencuonnoiil 603pacm. Boillie 0TMEYa0Ch, YTO 0O/bILIMHCTBO OTpac/e-
BbIX MEHCHOHEPOB, AOCTUFHYB JbIOTHOTO MEHCHOHHOTO BO3pacTa, OCTATCH
BIIOJIHE 3/I0POBBIMU W TpyaocrnocobHbiMu. OHH 00bIMHO NMPOAOMKAIOT pado-
TaTbh Ha Gosee JErkHX paboTax, a HEpPeAko W Ha cTapod padore.

DTO HeyAHBHTEJbHO: ObiTOBbIE YCJOBHS, YCJIOBUSA TPyda W 3/paBoOXpa-
HeHUe B cpelHeM HeyKJoHHO yayduiatoTes. Konedno, «pedopmar 1990-x
ronoB uan Bennkas OtevyecTBeHHas BOHHA MPHBOAUAH K YXYALIEHHUIO YCJIO-
BUH, HO ToCJe TaKHX CpbiBOB HacTymaet noabéM. Ho, Hecmotpsa Ha 3To,
KH3Hb M padoTa celfgac cymecTBeHHo Jerde, yeM B 1950-e roast u, tem
Gosee, B 1930-e. A 25-metHuil cpok cayxObl O(hUIIEPOB B apMHH Kak
6bln ycranoBaeH npd Ilerpe I, Tax u He usmensncs 300 smetr. Iloatomy
pasyMHBIM #BJSETCH TaKOe pellieHUe: HuKaKaa npogeccus we daém npasa
HQ CHUMCEHUE NeHCUOHHO20 803PGCMA.

Ecau ke 3moposbe padoTHUKA CYHIECTBEHHO YXYALLHJAOCH (HEBAKHO,
o npudrHe odilero 3abosesaHus, TpogeccHoHaALHOTO 3a00AeBAHNAS KWK
TPaBMbl), TO MeOULHHCKAA KOMHCCHSA YCTaHaBAHBAET eMy I'PYNNy WHBAIMUI-
HOCTH, a Npu UHBAAUOHOCINU NEHCUOHHDILL 803DACT YMEHbUIAENICA.

HetanbHee nocnenHee paccMOTpPeHO HiXKe.

Cmena npogheccuu. Ecni npodeccus cTajsa HENOCHAbHOH ass padort-
HHMKa, a ero MeHCHOHHbIM BO3pAcT He HACTYMHJ, OH BBIHYXKIEH HUCKaTb
dosee aérxyio padory. Ho ngas HoBoH paboThl y Hero MoOKeT He OBITh
npodeccuoHaNnbHON 1OIrOTOBKYU. DTO cephé3Has Npodaema, HO Xopollee
peureHue AJisi He HalimeHO B KOHTpakTHOH apmun CIIA.

Tam BOBCe He ofenialoT HeMeAJNEHHOTO BbIXOAA Ha MEHCHIO MO OKOHYA-
HUU apMelickol cayxO6el. Ho mo porosopy, KoTopbl# 3ak/iouaeT KOHTPAKT-
HHK, NOCJe OKOH4YaHHMSA CJYKObl OH KMMeeT NpaBo Ha omjaaTty ero odpaso-
BaHus (B TOM 4HC/e BbICIIEro) 3a cuéT Oroaxera apMmud. Takum odpasom,
NpeanpyATHe ONJadxBaeT MoJjydyeHHde HOBOH npodeccud ¥ AaéT OblBLLEMY
pabdOTHHKY BO3MOXCHOCTb HAHTH HOBYK XOpOLIO OMJauuBaeMylo padoTy.
Mmenno Tako#l nyHKT 00 ofsaTe MEepenoATOTOBKH [OJMXKEH BKJIOUATbCS
B TPYHOBhHE NOTOBOPHI BCeX MpenNpHsiTHH, rae yCcTaHOBJeHAa MOBblILieHHAs
TSKECTh TPyAA.

Hepenko nepexom Ha apyryilo npodeccHio ObBaeT MNCUXOJOTHUeCKOH
TpaBMOH (KaxKoBO 3Besfe 0ajera CTaTh PENETUTOPOM HJAH OJUMIHHCKOMY
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gemnuony — TpeHepoM!). Ho vesnoBex cam BuiOupaeT mpodeccHio ¥ Hecér
OTBETCTBEHHOCTH 3a ITOT BhIGOP.

YJunosnuku. Ocodo AbrOTHbE YCJOBUS BBIXONA HA MEHCUI HMEIOT
TOCYNAPCTBEHHbIE CAY2KAlLMEe M ACOYTAThl BHICOKHX paHros. Mx ducso Ha
JYIY HACENEHHsT B HECKOJbKO pas Boile, ueM Oblsio B CCCP (1 B gecstiu
pa3 foJblile, dyeM B uapckod Poccuu) u npoposokaeT pactv. 3aprsarhl
Yy HUX CYHIECTBEHHO BHIIE, YeM Yy APYTdX GIXKEeTHUKOB, a MpPH BLIXOAE HA
MEHCHIO OHM MOTYT TOJYYaTh 38 BHCAYTY JeT A0 75 % nociaeaHero okiaaa,
4TO Hepeaxo B HECKOJBbKO pa3 MNpeBbIIAET CPeIHIO MEHCHIO B CTpaHe.
HanoMHuM, 9TO BHINIAYHBAIOTCS TH MEHCHHM He 33 CUET MOBLILIEHHS TMeH-
CHOHHBIX OTUMUCACHHH AAHHOH COUMANBbHOH TPYMNObl, 4 33 CUET [0JOBHHBI
NEHCHOHHBIX OTUUCJAEHHHA PsiIOBLIX MEHCHOHEPOB.

Apxum mpumMepoM sBAsitoTCs diaeHbl locymaperBeHHoiH J{ymel. Bo-
NepBbIX, WX YHMCJO TIOYTH BABOe MpeBbllllaeT 4HcIo 4jieHos KoHrpecca
CHIA, xors Hacenenue Poccuu Basoe Mensine, yem B CIIIA. Bo-BTopsix,
OHM 3aKOHONATENbHO YCTAaHOBUAM cebe OKJAjbl, PaBHbBIE OKJaly MUHH-
cTpa, 4To B 7-10 pas npesslliaer sapnaaty npodeccopa yHHBEpCHUTETa
(a B CHIA — nuwb B 2-3 pasa). B-TpeTsux, oHM 3aKOHOAATELHO YCTaHO-
BUJIK cebe MeHCUM B pasmepe 75 % oxaana, ecad ux npedbiBaHue B locy-
napcteeHHol Jlyme msusocs XoTd 0bl 3 roja (1axe ecyu BCIO MpeIblAy Yo
JKU3Hb padoTaly Ha MajoonJadMBaeMslX AOMKHOCTSX, TaK YTO UX JHLUEBOH
cuét B [leHcHoHHOM hoHEe HUUYTOXKEH).

Panu 06beKTHBHOCTH 3aMeTHM, 4TO TaK BeAET cebs UHHOBHHUbLS 3JHTA
BCeX cTpaH. AHajorMuHble 3aKOHbl NPHHSAAM elilé paHbile AemyTtaThl ByH-
necrara @PT. A Bo ®paHunu rocyapcTBeHHbIe CyKalilMe — 3T0 0COObIH
caoil Bpome HomeHkaaTypst CCCP: desnoBeka, momasliero B 3TH CIMCKH,
Hesb3s UCK/IIOUMTh U3 HUX MHaue, Kak MO cymy.

Bricokue meHcHM YMHOBHUMKOB, ¢ YUYETOM HX MHOTOUUCJEHHOCTH W CIO-
coba (PUHAHCUPOBAHHSA, CEpbE3HO MOAPHIBAIOT 3KOHOMUKY [leHcrHoHHOro
¢doHna. ETUHCTBEHHBIH pasyMHbIi BbIXOA — JUUIMTb YHHOBHUKOB 3THX TPHU-
BUJICTHI 6Ce NeHCUOHepbl, BKAIOUASR IKC-NPe3UTeRMO8 cmparbl, OOAHCHbI
noAy4ams neWcuu Ha obuyux OCHOBQHUAX, TO €CTb N0 TOMY, KaKasg CcyM-
Ma Hakonusaach Ha WX JauueBoM cuéte B [lencuonnom donpe. Ilpu stom
KpPATKOCPOUHOe TIpedbiBaHie Ha BHICOKUX JOMKHOCTAX He CHJBHO YBEJUUUT
NEeHCHIO.

2.8. Oco6bie 3acayru. B nelcTByoneM 3aKOHOIATEbLCTBE YCTAHOB-
JIEHO yBeJ/HYeHHe MeHCHH 3a HexoTopble Bblaamlndecs 3acayrd — leposu
Poccuu u CCCP, reposM couHancTHUECKOTO TPyAa, JgaypeataM [ocynap-
CTBEHHbIX NpeMUH. DTH HanGaBKM yBeJMYMBAIT MEHCHI0 Ha OlpeneJséH-
HbIHl MpPOLEHT, YTO HepasyMHo: s cojgata-Iepos HamdaBka OKaKeTcs
MusepHoll. EcThb Takxke nepcoHa/bHBEE MEHCHU BHIIAIONIMMCS apTHCTaM,
CTIOPTCMEHAM U T.1I., ycTaHaBauBaeMble YxasoM [Ipesupenta PP. Ux pas-
Mepbl BE&JIMKH, HO OH¥ YCTAHOBJIEHHl B pyOJsX, H MOITOMY 00eCLeHHBAITCS
uHpasuued. TH GeccucTeMHble HaAGABKH L1eJec000pa3HO YIOPAIOUHTD.
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Jns aToro Hano BBeCcTH rpajauyio 3acayr Tepef rocyaapctsom. Ha-
npumMep, OyaeM cuuTaTh oTcyTcTBHe [lpaBiTenbcTBeHHBIX HAarpax HyJAeBoOH
KaTeropueil 3acayr, ¥ BBeAEM ellé D KaTeropuii:

® TepBas — HajJudue MOOBIX Harpam, uMelonux crtatyc [IpaButeib-
CTBEHHBIX, B TOM uucJe, Jwdbvie Menand (Bxawdas Menads «Betepan
TpyAar);

® BTOpasi — JIKIA, HarpaxKa€HHble JIOOLIMA OpAEHAMH, 3aC/yKeHHbie

padOTHHKH pPA3NHIHBIX OTpac/eil X03sHiCTBa, 3aC/yKEHHbIe apTUCThI
CCCP u Poccun, 6ponzossie npu3épel ONUMIHACKUX UTP U T.I1.;

® TpeTbsl — KaBajepbl BhiCOKHX OpPACHOB CTpaHbl ([0 CIMCKY), Ha-
ponnble apTtuctsl CCCP u Poccun, 3acaykeHHble fedTenu HaykH,
cepebpsnsle mpu3épbl OAUMIHHCKUX UrDP U T.1.;

e yetBéprasd — KaBaJsepsl Bulcliux opuaeHoB Poccun w1 CCCP (mo
cnucky), aaypearts locynapersennsix u Jlenuncekux npemuit CCCP
n Poceun, OnuMnuicKie 4eMIHOHBL;

e natasgs — lepou Poccun 1 CCCP, Tepou conuanuctuyecKoro Tpyna.

[lonananue B Kareropui ofpefenseTcs He CyMMUPOBAHHEM ODAEHOB, Me-
Jagedl U MpoUYMX 3aCJYT, a 0 HAUBHICILEH 3acayre.

HanfaBxu 3a 3acayru cjefiyet yCTaHABAHBATbH B NOJSX CpelHeH 3ap-
IJ4Thl, a He B MPOUEHTAX OT UHAMBHAYAJNBHOH TIeHCHY TpaxaaHUHA (1Hade
IJsi cojpata-cpounuka, crasuiero [epoem Poccuu, 31a HagbaBka moxer
0Ka3aThCsi MU3EDHOH, a yIAYJHBbIE OGH3HECMeH JaKe 33 Mefasb MOJyUdT
MHoro). PasymHa uixana, npuenénHas B tada. 6. OHa noguépkuBaeT pas-
HULY MexXIy KaTeropdsiMud — 4eM Bolilie Kateropus, teM GoJblie pasHHua
MeXIY COCeAHUMH KaTerOpHaMH.

TaGauua 6. Hanbasxu 3a sacayru

Kareropus n 0 1 2 3 4 5
Hapn6aexa hy, 0,00 0,2 0.5 0,9 1.4 2.0

2.9. Ynensl ceMpu. B ceMblo BXONST CYNPYTH, AETH, POAUTEAH, OAPY-
THe DOACTBEHHUKH M HepomgHble atonn. M3 HuUX HekoTopsie MoryT ObITb
HeTPYOOCTOCOOHBIMU (HEeCOBepILEHHONETHHE, CTAPHKH, MHBAJMIbL) HJU He
padoTaTh U BecTH gomatiuHee X03siHcTBo. [lpH 3TOM apyrue 3apadaThiBalOT
¥ cudrtaTes KopMuabuamu. CyniecTByeT psii cTated 3aKOHOB, onpenedsi-
FOIIMX MEeHCUH HeTPYIOCHOCOOHBIM Y/eHAM CeMbH B CJydde MOTepU OLHOTO
UJH BCEX KOPMWJbLEB. JTH CTAaTbH MOXKHO YCOBEPIUEHCTBOBAThH CJEAYIO-
UM 06pasom.

Cynpye. OObIYHO KEHUIMHA TPATHT HECKOJNbKO JIET HA DOXKAEHHe ge-
TeH W YXOI 3a HUMH. DTO CYIIECTBEHHO yMeHbluaet eé padoduil CTax,
3aMenaseT cayxkeGHoe MOBbILIEHUE KM POCT 3apmaatsl. B utore eé suieBoi
cuér B IleHcHOHHOM (hoHIe OKasblBaeTCs ropasmo MEHbLIHM, YeM Y MYXKYU-
ubl. Ecau ke xeHa npeycnenaioniero pafoTHUKa BooOIiie GpocaeT padoTy
¥ 3aHUMAETCs TONLKO IOMALLHUM XO35HCTBOM, TO MO HbIHELIHUM 3aKOHAM



256 Ta. 1V, Cmabuioras nencuonnas cucmema

OHA CTAHOBHTCA VKAUBEHIEM W MOXKET MPETEHA0BATh TOJbKO Ha MH3EPHYIO
COUMANBHYIO EHCHUIO N0 NOTEPH KOPMUJBILA.

Onnako no CemellHOMY KOfieKCy BCE MMYIIECTBO, HaXxKMTOoe B Opake (3a
UCKJIOUEHHEeM TIONAapKOB U HAC/elCTBA) ABAAETCS COBMECTHOH COGCTBEHHO-
CTBIO 000UX CyTpyros. JIMIeBOH NEHCHOHHBIH CYET ABJAAETCS HMYLIECTBEH-
HBIM [IPABOM, TaK YTO OH TOXKE B PABHOH Mepe NOJKEeH MpHHAAICKATb
cynpyraM. [lostomy nososura nencuornoix omuucienuti Kaxdoeo cynpy-
ea OOAMHA NOCMYNGMb HA €20 CUém, 4 NOAOBUHA — HG CUEM 8MOpPO20
cynpyea.

Torna 3a Bpems Opaka CympyTH 3apabaThiBAKOT OAMHAKOBbIE MpHpartie-
HUSA TIEHCHH, Jla’ke eCJM OfiMH W3 HUX He padoTaeT, a 3aHUMaeTcsl TOJBKO
JIETBMU M JOMAIIHAM X03sHCTBOM. TeM caMbiM HeT HeOOGXOMHMOCTH MCKYC-
CTBEHHO BBOJAUTH B 3aXOH YMeHbLIEHHBIH pabodil CTa) AJs KEHIIHH.

JlaHHoe TpaBusio He NpUMeHseTcs B ABYX caydasx. Bo-mepsbix, ecqu
3aK/04€H OpayHblii KOHTPakT (d4to momycxaercs CeMeHHHIM KOJEKCOM), B
KOTOPOM OFOBOpPeHbl HHbIE YCJ0BUA B OTHOIIeHHH TeHcHH. M Bo-TOpbIX,
ecay 6pax He odopMieH oduunansHo. Ho 3To yxe Boss camux stofeil.

Bcé 3To ypaBHUBaeT XeHCKHe TeHCHH ¢ MyxcKuUMH. [TosTomy He Tpe-
GyeTcst HAa3HAYATb KAKHE-TO CHENHaJ/bHble NEHCHH ONHOMY H3 CYNpYToB 10
CJy4al CMePTH BTOPOTO CYMPYTra-KOPMHUJIbIIA.

Memu. HecosepiueHHoseTHHe neT# eimé He MOTJIH camud 3apadoTaTs
cebe nencumw. [losToMy B caydae cMepTH KaKAOTO 43 poaHTededl HeodXo-
OUMO Ha3HayaTb AETSM NEHCUIO [0 OOCTHXKEHHS MMM COBEPLICHHOJMETHS.
[pennaraercs counansHO cnpaBenuBsIE ciocod onpenesneHus eé pasMepa.

[TycTs yMepml poguTess UMea 1 HeCOBEPLIEHHOMETHHUX AeTell U yernen
3apaboTath cebe TPYAOBYIO YacTh MeHcHH p = vl corsacHo ¢opmyse (11).
Ecau oH cam noJydas TeHCHIO W TpaTua eé Ha cebs M JeTed, TO Ha J0JI0
Kaxkgoro mpuisock 6sl p/(n + 1). Kpome Toro, xaxkaslii HeTpympocnocod-
HBIH JOJ/KEH MOJydyaTb emé couuanbHbli MHHUMYM s. [losToMy Ha moswo
Kaxaoro pe6éHka npuaétes

aP

P__ s+ .
n+1 n+ 1

B cayuae cMepTi 060uX poauTedell BLNAAYUBAITCS TPYAOBbe 104U 000HX:

POTHF] + PM?ITPPH
n+1

pasyMeeTcsi, CONMANbHBIA MHHAMYM NPHOABASETCS JHUIL OAHH pas.

Korpa opyH M3 geTedl mOCTUTAeT COBEpIIEHHOJETHS, BHIIATA €My MeH-
cuu npekpainaercd. Ho mpd ToM yMeHblIaeTcss HMCAO HECOBEPIICHHO-
aetHUX geted n. [losToMy meHcHM oOCTaNbHBIM AETM COOTBETCTBEHHO
YBENHUHBAIOTCS.

Podumenu v npyrue B3pocasie, haKTHIECKH M0/b30BaBlIHecs (DUHAH-
COBOH MY MHOH TIOMOIILIO YMepILero, CaMH HMEKT MpaBo Ha MEHCHIO COOT-
BETCTBEHHO CBOEMY TPYIOBOMY BrJaaay. B j1060M ciydyae UM rapaHTHpOBaH
couuanbHbli MHHMMYM . To/bKO 3Ty NEHCHIO OHM M moJdydanoT. Ecau

s+ (16a)

8§+ ; (166)
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KOpMHJIell XO4UeT 00ecreduTh UM JIOMOJHHTENbHYIO MEeHCHIO TMocse CBOeH
CMepTH, OH JIoJKeH JHO0 JefaTb Ha UX MM oTducjaeHus B [leHcHOHHbBIH
cdona, Aub0 3aCTPAXOBATL CBOK KHU3Hb B UX MOJb3Y.

3ameTun, 9To [leHCHOHHBIH (DOHA C €ro OrPOMHBIMY JIEHEXKHBIMU MOTO-
KaMy MOr Obl CTaThb O4eHb HANEXKHLIM CTPAXOBIIHKOM 2KM3HH s TaKHX
cutyaudi. Jlag 3TOro 1e4ecoo0pasHO 3aKOHOAATENBHO PA3pPELlHTb eMy
TaKy1 JesiTeJbHOCTE.

2.10. UuBamnaHocth. MHBaNUAHOCTD M0JKHA NABATh OpPaBo OoJee
paHHero BbIXoAd Ha neHcyw. Ho nas toro, 4utolbl 9TOT UHCTPYMEHT XO-
powo paboTtaj, HAfO BBeCTH GoJee NETANbHYIO LKAy UHBAAUIHOCTH —
IPUMEpPHO [eCTh TPYI BMECTO HbiHeliHAX TpéxX. Jlas enuHoobpasus dyaem
HYMepoBaThb WX B INOpAAKe yXYALIeHHs 3[0pOBbs: HyJepas rpynna Oyaer
COOTBETCTBOBATH HOPMaJbHOMY 3/I0POBbIO, @ IliecTasi — MPAKTHYECKH T0J-
HOH yTpate TPyIOCIOCOGHOCTH.

Tpynna ¥HBaMMAHOCTU yCTAHABAMBAETCs MeIHUMHCKON KoMuccuel. Ec-
JIY TIPPYMHA HHBAJMIHOCTH HeyCcTpaHuMa (HampHMep, aMIyTHPOBaHa pykKa),
UHBAJIMAHOCTb YCTAHABAMBAETCs MOXKU3HEHHO. Ecau 6ose3Hb B MpHUHIMITE
U3/€9MMa, TO MHBANUAHOCTb YCTAHABAUBAETCS HA OMpeieIEHHBIH CPOK, 110
UCTeYeHHH KOTOPOTo HAA0 MOBTOPHO MPOXOAuTh Komuccuw. [lpeanpusitus
He MMEIT MpaBa NPEAOCTABASTb MHBANUAAM PAdOTy C TaKEABIMH (BbILLE
onpene éHHOH CTENeHH) YCAOBHSMH TPYAA.

Caenyer pasangats 06LIYI0 MHBAaNWAHOCTE (BcJencTsue obiilero 3a6o-
JIeBAHUSA UJY TPABMbl HE 110 BUHE MPEANPHUSATHSA) H MPodheCcCHOHANbHYIO (M0
BUHE MpeanpuaTUs aubo padoromareas, A160 enlé ybei-10). CPOKH BHIXOLA
Ha MEHCHIO OPU 3ITOM ONMHAKOBLIE, HO pasMep MEHCHH MOXKEeT CHJbHO
Pas3au4aThes.

Ob6ujan uHBANUIHOCMbG HACTYNAET BCJAEACTBYUE OONE3HH WM TPaBMBI,
B KOTODOH BHMHOBAT CaM FPAXCAAHWH: MPOCTYAH/CA HA yadue, CBaHJCH
Ha pade ¢ gepeBa W cJaoMaj pyKy, HapyliuJs MpaBusia 6e30MacHOCTH Ha
npeanpysTid ¥ T.10. B Tabs. 7 npenacTapseHsl, B 3aBUCHMOCTH OT PyRIbl
UHBAJIMIHOCTH: BO3PACT, C KOTOPOrO 3ITOT TpaXKAaHWH IOJydaeT MpaBo
BbIHTY HA neHcH1o; HanbaBKa Ha JeyeHHe K COUMANbHONH HaCTH MEHCUH (p;
KATeropyy TSXKECTH padoT, HAa KOTOpble TMpennpuATHSM paspellieHo ero
NpUHHMATh, €CJd OH TNpOomoJKaeT TpyauThcs. TpymoBylo uacTh ero neH-
CUM cjenyeT Mo-NpeXHeMy onpefaensite no ¢opmyse (11) depes 6asoBywo
nexcuro (12). Ho masa pacuérHoro BpeMeHH xu3HH Ha neHeuu T, crenyet
paccMoTpeTh 1B BapHaHTa!

T, =T, (17a)
T,=Ty+60-T, (176)

roe T — Bo3pacT pakTHUECKOro BbiXoaa Ha meHcuio. 3aecs Ty — pacuéTHoe
BpeMsi OJ/is1 300POBLIX IpaxkaaH (ceiiyac oHo poskHO 6uith Tj = 10, kak
OTMeYanoch Bbilie). BTopo# BapuaHT COOTBETCTBYET CHUTyalMH, KOTAA 3a-
GoNeBUIMH TONYYALT TONLKO TY MEHCHIO, KOTOPYIO B CpeaHeM ofecrnednBaeT
ero coOCTBEHHBIH MHUeBOH CUET, DTO 060CHOBAHHO, HO MOXKET TMPUBOAUTD
K HUYTOXHOH TPYIOBOW HacTH, €C/d MHBAJUAHOCTH HACTYIMHJA B MOJOAOM

9 Toa pea. B.d. Tmnxina
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Bo3pacte. [lepBhiil BapyaHT 03HaYaeT MEHCHIO CYIieCTBEHHO 0O0Jibilie, XOTH
BC& paBHO 3aMeTHO MeHbIUylo, YeM y 3/10poBoro desoseka. Ho mpu Hém
MHBAJWIA CYlileCTBEHHO AOTHPYIOT 3/I0POBBIE.

Brifop MoxKHO cenaTh, NOACIUTAB 10 CTATHCTHYECKHUM JaHHbLIM, BO 4TO
obolinérea xasne IleHcroHHOTO oHma Kaxnaslil M3 BapuaHToB. Ilo mpen-
BAPHUTEIbHLIM OIEHKAM, €CJH MOAHATb MeHCHOHHBIH BO3pacT KEeHIHMH A0
MYJKCKOTO U «OTNYHUTL OT KOPMYIIKM» OTPAcJeBbIX MEHCHOHEPOB, TO JieHer
XBATHUT faxe Ha BapuaHuT (17a).

BoamokHo, aydmie oxaykeTcs Takoil BapuaHT. MHBamua MoKeT BIHTU
H4 MEeHCHI0 HEMEJJIeHHO MO0CJe YCTAHOBJAEHHUS HWHBAJHAHOCTH, HE JOXKHU-
nasch yxasanHoro B Taba.7 Bospacta. Torma pasmep TpymoBoOH dacTu
paccautsiBaercst no dopmyae (176) u Syner masabiM. Ecau e OH J0XKH-
JIAeTCs1 CBOETO [IEHCHOHHOTO BO3PACTa, TO TPYAOBAs HACTh PACCUUTLIBACTCS
coraacho {17a) u Syzner cyniecTBeHHoO Godblie.

Ta6auua 7. [leHcHH O MHBAJAUIHOCTH

I'pynna [lencHonnmii | HanGasxa Ha Paspemena patota
MHBA/HIHOCTH 1 | BO3PACT, TOABl | JeueHHe g, KaTeropHH TPYILHOCTH
0 60 0,00 moBoit

1 55 0,1 4-i1 u HHXKe

2 50 0.2 3-# ¥ HHKe

3 45 0.3 2-il ¥ HHKe

4 40 0.4 1-it u HuxKe

) 35 05 0-it

6 modoi 0.6 TOJBKO Ha CIell. MecTax

IIpogheccuonanvraa uneanudnocmo HacTynaet npd OOJE3HU HJH
TpaBMe 110 BHHe TIpeNpUsTUs (HeHaasexallas oXpaHa Tpyna), Apyroro
yupexaeHus (nmageHue Ha oOJeneHe/OM TOPOACKOM TPOTyape), aBapuu Ha
00l1lecTBEHHOM TpaHcmopte W T.1. [leHCHOHHBIE Bo3pacT, HagdaBKa Ha
JeuyeHWe W TipaBa pafoTaTh nafnee 3heChb Takxke ompenessiorcs Ttabdu. 7.
Ho pasmep TpyzoBoil WacTH meHcHU paccuxThiBaeTcst MHade. YesoBex mpo-
padotan J mecsiues, a NPy OTCYTCTBHH UHBAAUAHOCTH MOT 6bl IpopadoTaTh
HopMaTUBHKHIH cpok 40 net=480 MecsdlleB U CYIIleCTBEHHO YBEJUYMTb CBOH
NeHCHOHHBIH cuét ¥ 6asoBylo neHcuio 2. Tlostomy ¢ yuérom (11) caenyer

p =« P -480/[min (J, 480)]; (18)

BLIOOD MUHHMyMa HY2KEeH Ha TOT Cjydail, ecad MHBaJUIHOCTb MOJydeHa
B MOXUJOM BO3pacTe, KOrga 4veqoBex mpopadortan OoJgsiie 40 jet. Tlpu
pacuéte I HOpMATUBHBIH CpOK KU3HU Gepércs obiieneHCHOHHbIH Tj.
Ecay nHBAMWAHOCTb HACTyNHAA A0 OOIeNeHCHOHHOTO BO3pacTa, TO cob-
CTBEHHbI}l MEHCUOHHLIH CUET rpa)KgaHWHa He NMOKpbIBaeT ero neHcuio (18).
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Henocratomyo cymMMy He cjenyeT MOKDPBIBATH 332 CUET B3HOCOB 3MOPOBHIX
nencruonepos. E€ posxeH sHecTH B [leHCUMOHHBIN (pOHI BUHOBHUK — TIpef-
npusiTUe-padoTofATe b, MyHUIIMIIAbHOE YIIPABJAeHHe, TPAHCIIOPTHOE Tpej-
MpUATHE K T. 1. BeJUUKNHY COOTBETCTBYIONIEH CYMMbI HETPYAHO PACCUHTATD.

TpaxnanvH, moay4uBIinK TpodecCHoHANLHYIO TPABMY HJH MpodeccH-
oHaJbHOE 3a6ojeBaHue, 0AKeH Moaydarh GecmaatHoe Jgedende d 100 %-
HYIO0 BBIILIATY N0 OOJbHUYHOMY JKCTY IO TeX MOp, T0Ka ero COCTosHHe
3/0POBbsl He CTadUAU3MpyeTCs (3TH pacXofbi JiokaTest He Ha [leHcHOHHbIH
cdonn). Ecan oH BhIzAOpoBed, To mpoaoJxaer padortats. Ecau padortocno-
cOOHOCTb He TMOJHOCTLID BOCCTAHOBUJIACH, OOpMAsieTcst MpodecCHOHaNb-
Hasi UHBAJHMAHOCTb OHOH M3 WeCTH IPYIII.

Sameuanue. Ecau tpasMa uau 3abosepaHue SBUJHCH CJeCTBUEM
TOr0, YTO DYKOBOJACTBO TPENNPHUSATHS He O0ecmeudJio OXpaHy TpyaAa, TO
TpaXAaHuH AOJKEH WMMeTh NpaBo Ha Bo3MenleHue yulepba. Ho sto ne-
naeTcss B cyaeGHOM mopsiike, ¥ yiiepd Bo3MelilaeT fOpeanpusitie, a He
TlencuoHHBIH QoHA.

2.11. Hanor nHa Oe3metHOCTb. B Poccuu caokugaace o4eHb Tpe-
BOKHas cutyanus. M3-3a peskoro yxyjluieHus YyCJAOBHH KH3HM, CBSI3aH-
HOTO ¢ 3KoHOMMYecKuM IiokoM 1992-1993 rr. (300-xkpatHas uHpAsUNA
3a 2 ropal), Bo3pocsa CMEPTHOCTb B CpPEHEM BO3pacTe # Pe3Ko ylada
poxaaemocts. C 1993 r. mo 2002 r. memorpaduyeckas yOblab cTabHJIbHO
coctaasga no 0,8-0,9 man ven. B rox. [lepBele TOAB OHA YACTUUHO
KOMTIEHCHPOBAJMACh MHIPALMOHHBIM TIPHPOCTOM 3a CYET Mpuesga PyCCKHUX,
BbIZABAMBaeMbIX M3 OamkHero 3apybexss. Ho celtuac 3T0T #“cTOUHUK
UCCAK — BbIIABJAEHDBI BCe, KTO Obljl B COCTOSHHHM CHATbCS ¢ MecTa. [Tosatomy
MOXKHO HAOEXHO MPEeACcKasaTh, 4To B GamxKaiiiive d uau Gogee et (ecsu He
NPOU3CHAET PE3KOH CMeHbl IPaBUTEALCTBEHHOrO Kypea) HaceqaeHne Poccuu
Gynet exxeroaHo yobiBats Ha 0,8540,10 man yea.

DyHgaMeHT M000H MEHCUOHHOH CHCTeMBl — MoJlofoe noxoseHude. Heod-
XOAMMO TIOOIPAThL POXKIAEHUe ¥ BocnuTaHHe neteil. as yctoiiunBoro pocta
HacefieH!sl KeaateabHo uMeTh 2-3 pebGéHka B cembe, HO Gosee 4 peteid
NOOHIPATL HellenecoodpasHo, W60 HOpMasbHble ceMbd BCE PAaBHO BN JH
3aBeLyT MHOTO JeTeH, a MOOUIPsTh CeMbd NbAHHMU M HApKOMaHOB Oec-
CMBICJIEHHO — X J€TH HacTO POXKAAITCS HENOJHOUEHHHIMH K CTAHOBSTCH
00y30ii a/s obulecTna.

Huinewmdee mnoompeHve B QopMe KpOLIEYHOro nocodusi Ha pebeHxa
ManosdpdekTuBHo. LieaecoobpasHell BepHYThed K MPAKTHKE, CYIIECTBOBAB-
wei emé B 1960 rogsl — Hasor Ha GesgeTHoCThb. TOJMBKO 3ITOT HAAOL
IDOMKeH moctynatb He B rocOwomxer, a B [leHcuoHHbIH (oHA, TO eCTb
BbIDAXKaTbesl B (hOpMe YBEJAHYEHHOTO MPOLEHTA NEHCHOHHBIX OTYHCACHHH.
DTO BIOJHE ONpPABAAHHO: Te, KTO PACTAT HeTeH, HeCyT IOMOJHUTEJbHbIE
pacxonbl; a Beib 3TH JAeTH MOTOM OyAyT KOPMHTb BCeX CTAPHUKOB, B TOM
yycae 0e3eTHLIX.

[Teuxomornyeckn cHuXKeHHe Hajora (OTYMC/EHHs), NMPUYEM Ha BCIO
OCTaBIIYIOCH KHM3Hb, HEHCTBYET CHJbHEeH, deM mocodue Ha gered (tem

s



260 Ta. 1V, Cmabuioras nencuonnas cucmema

Gosee, 4yTO Mocofue TMJATUTCs OrpaHdtdeHHOe BpeMsi). Brodasok, 310 cTH-
MyJaupyeT o03aBefieHHe AeTbMH B OoJee paHHeM Bo3spacte. Ho pasmep
CHHMXKEHHsS] NIOJKeH ObITb CyllecTBeHHBLIM. OpHEeHTHPYsiChb Ha HbIHELIHHE
otaucsaenus 28 % u Hamy oueHky 21% nnas 60-7eTHero Bo3pacTa BbIXOAa
JKEHHIMH Ha TIEHCHIO, MOXKHO TPeNJIoKHTh Tadj. 8. 3aMeTHM, 4TO B CTa-
POM 3aKOHOAATeaALCTBE HAJOT HA 6e3eTHOCTh OpaJjcs CO BeeX Oe3MeTHHIX
MY2K9HH, HO TOJbKO C 3aMYXKHHUX JKEHUIMH. 3/IeCh e MpeaJaraercs He
Jlef1aTh HUKAKUX UCKJIOUeHHH, layke ecqd YeJoBeK He MOXKeT UMeTh JAeTel
10 MEIUIHHCKUM TIPHYHHAM.

Ta6avma 8. IlencuoHHBlE OTYHCAEHUS

KonuuecTtso gereit 0 1 2 3 u Bosee

Otuncienus q, % 35 27 21 18

Iencuonnoui cuém. CornacHo Tabj. 8, MpU MaJOM KOJHYeCTBe AeTel
GepyTcs TEHCHOHHBIE OTdMcAeHHs ¢ > 18 %. OnHako Ha JUYHBIH MeHCU-
OHHBIE CUET rpaKIaHHHA NPU 3TOM CJAeIYeT 3a4C/iTh TOJAbKO ¢ = 18 %,
KOTOpbie OH TOJyYud Obl mpH O0JLLIOM KoduuecTBe aerell. OcrasbHas
4acTh CyMMbl MIET B obmylo 4acTb [lencuonuoro doxma u ¢dopMabHO
pacxoayeTcs Ha BCeX NMeHCHOHepoB ((hakTUYecKH TO KOMIeHCalHs 3a To,
9TO AAHHBIH IPaXKAAaHUH He HEeCET PacXoibl MO BOCIHATAHHIO JeTekl).

Ecan rpaxnanus (rpa)kaHka) COCTOMT B 3aperdcTpUPOBAHHOM Opake,
TO OTYUC/EHUsT HA TEHCHOHHBIH CYET ero cympyru (Cympyra) OpOMCXOLUT
¥MeHHO ¢ 3ToH cyMmbl ¢ = 18 %. OTuncaenus Ha 6e34eTHOCTb HA 3TH CYeTa
He nonapaloT. Takas cuctema pasymHO padoTaeT W B TOM cJjydae, KOrna
Y Ka)KIOoro M3 CYNpPYToB He OAMHAaKOBOE KOJHYECTBO AeTel.

Anvmepramuea. OuuuieM H BTOPOH BapHAHT, XOTA OH KaxKeTCs MeHee
JeHCTBEHHBIM 10 NCUXO0THUEeCKUM MpHduHam. [Ipd HEM MeHCcHOHHble OT-
YUCJEeHHs [/ BCeX ONMHAKOBBI, HO 32 pOXAeHHe ¥ BOcnuTaHue 7 geTed
nosnaraercss nodaBka K MeHCHM T,. OHa M3MepsieTCsi He B MPOLEHTax OT
MEeHCHH, a B Joasx OT cpeaHeidl sapnsaartsl (tada. 9). Tem cambim, oHa
Gosibllie CTUMYJHPYeT He BbLICOKOONJAd4rdBaeMblx pPabOTHHKOB, a CpenHe-
OTJ1a9MBaeMBIX, COCTABJ/AIOINIUX OCHOBHYIO YacTb HacejeHus. Ecau pebénka
BBIDACTHJ OfIMH POAMTEJNb, BCS HambaBka HOCTAaéTcsl eMy; ecqad aBoe (cy-
npyr, MAATSIIUH aJUMEeHTbl, TIPY 3TOM CUUTAeTCsl), TO HajbaBKa HeaMTCs
TIOPOBHY MeXKIY HUMH. YCHLIHOB/ASHHbLIC ACTH YUHTHIBAIOTCA HapaBHe ¢ coO-
CTBEHHBIMH. Poputenb, JUILIEHHDBIE POOUTENbCKUX MPaB, TepseT W NMpaBo Ha
HanOaBKy.

Ta6aunua 9. HanBasxa K neHcHH Ha getel

Hucao gereht n 1 2 3 u Gosee

Han6aBka 7y, TpH OIHOM POLHTE[E 0,20 0,34 0,40

Hap6aBka 7, KaxIoMy M3 ABYX poIHUTejeN 0,10 0,17 0,20
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2.12, Pabora neHcuoHepa. Lcad rpaxjaaHuH MOJYYHUJA TPABO Ha
TleHCHIo 110 061IeMy BO3PacTy MJAH HHBAJAHAHOCTH, HO MPOAOAKaeT paboTaTh
Ha 3TOH HAYM Apyrux padoTax, TO MEeHCHs eMy AOMKHA BBIIa9MBATHCS
MOJNHOCTBID. DTO He Mofauka, OH 3apadoTan eé CBOMMH [EHCHOHHBIMH
OTYHUCAEHUAMH.

[Tockonbky OH mpopo/KaeT paboTaTh M BHIJIAYMBATH OTUYHUCAEHHS B
[lencuonnni#t Goun, ero Tpynosas fneHcus yBeaudunsaetcs. Ho obpamiatbes
3a O4epeHbIM NepPecMOTPOM pasMepa MeHCUM OH MMeeT IIPAaBo He paHblie
gyeMm ugepe3 1 rom.

3zech ecTb OfHA AeTadb. Ec/H MeHcHs HA3HAYEHA MO CTApPOCTH, WJH
no obiiedl MHBAJMAHOCTH € HOPMATHBHOH »KHU3HBbIO 10 (opmyse (176),
TO OHAa «CaMOJOCTATOYHAsi» — B cpefnHeM e€ (UHAHCUPYIOT CODCTBEHHBIE
CTpaxoOBble B3HOCHl NAaHHOIO NeHcHouepa. IlosTomy Tpymosast sacTb mnepe-
CUHTHIBAETCS] IO TeMm e (hopmyaam, M0 KOTOPEIM Obl1a HA3HAYeHA.

ITpu npodeccroHanbHOH MHBAAHAHOCTH, A TAKXKe Mpu o0iel HHBAINU-
HOCTH ¢ pacuérom no dopmyJde (17a), 3Ty NEHCHIO TOTUPYIOT APYTHE UCTOU-
nuxu. Hoaromy nas eé nepecuéra HeobxoauMo pas3paboTaTh CrelHabHbIE

thopmyabL.

§ 3. Ynpasaenue Ilencuonanim poHgoM

3.1. Pacnpenenenne no goxomaM. DbasaHCHBIE OLIEHKH MO CPeIHHM
BeqnunHaM B § 2 Gbiin opuenTHpOBOYHBIMU. [lepBoe, YTO HAMO 3HATH s

AKKypaTHBLIX DPacuéToB, — 3T0 (YHKIMS pacripeneseHHsl HaceJeHusl Mo
noxonam. £é Henb3d 6path «C mo- )

TOJKA», a HAJO OTHPATBCS HA 10- 25 | ~

CTATOYHO HaAEXHbBIE CTATHCTHYE- l‘

CKHUe JAaHHEE. 20 -

Ha ocHoBanuu paHHBIX Toc- XY
Komcrata 3a | kBapraa 1994 r., 15p
npuBenéHHBIX B (OpMe [HCTO-
rpamMbl B Tabua. 10 u na puc.3, 10|
BUAHO YMCJO UHeNOBEK (BKJKOuas
neTei), 9bH CpPelHYe AOXOAbl Ha 51
OJIHOTO YeJIOBeKa JexaT B npeje-

JIaX OLHOU NEHEXHOH CTYNEHbKH.

Taxux cTynenex paBHOH LIMPHUHBI 0 100 200 300

15, a 16- rpananys oxpaTbiBaet

«XBOCT» DACIpPEieJeHusi — BCex Puc. 3. Tucrorpamma — aanHble [ockom-
Fpa)Kﬂ,aH ¢ Bonee BBICOKUMH 10- cTaTta o pa’cnpeaeneHMH HaceJieHud 110 10-
XOLaMH. xoaam (raba. 10); xpuBag — pa(;n;)e,leﬂe—

C0CO6 MOy YeHHS STHX TAH- Hue (19) ¢ mapamerpamu (25)

HBIX aBTOPAM HEH3BECTEH, HO ITO

He mepenuck. [lo-Buarumomy, 310 BeIOOpPOUHOE 06C/aen0BaHUe, TAK UTO €ro
TOUHOCTb He CJAMIIKOM Bbicoka. Ecau obcaepoBatock 1500 cemedt (kax
9T0 O0BIUHO HeJaeTcsl) YUCAEHHOCThIO Mo 3—4 uesoBeka, TO 00liee YUCJ0
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o6caenoBaHHbX uegoBek ~=5000. OTciona HeTPyAHO pacCudTaTh CpeHe-
KBaADATUYHYIO HOTPEIIHOCTh KaXAOH CTyNeHbKM TMCTOTpaMMbl. B camom
AeJe, AyCTh B IPYTNY jy, DOXOAO0B fONajfaeT 7; dejosek. [lockoaeKy B Bhi-
Bopre ~5000 yenopex, a BCE nacesenue coctapasier 148,4 Man gyenosex, To
u3 BHIOOPKM B fanHylo rpynny nonagaer 50007;/(148,4 - 10°) uen. Torna
abCco/IOTHAsE CTATUCTHUECKAs] MOTPEIIHOCTh PABHA KODHI KBAJAPATHOMY U3
nocaenHed apodu, a abCOJIOTHBIE MOrPEITHOCTH YHCJeHHOCTe#d B Taba. 10
cocrasasior §; = /1484 - 10°7;/5000 ~ /300007, wen. dtu BesuumHel
TaK>Ke npuBeneHs B Tabda. 10.

Tadauua 10. Pacnpegenenne nacenenus Poccnu mo goxogam
3a | kBapraa 1994 r.

JlManasoH LOXO/I0B, Uucso 4eaoBek (B MJIH.)
e [ - Ampoxcmaies (19
0-20 0,7 £ 0,15 0,558
20-40 10,0 £ 0,55 8,550
40-60 20,7 £ 0.80 19,834
60-80 23,4 £ 0,85 23,698
80-100 21,1 £0.80 21,710
100-120 17,2 £ 0,72 17,675
120-140 13,4 + 0,63 13,628
140-160 10,2 + 0,55 10,257
160-180 7,7 + 0,49 7,654
180-200 5,7 £ 041 5,710
200-220 4,3 + 0,36 4,277
220-240 3,2 £ 031 3,226
240-260 2,5+ 0,27 2,452
260-280 1,9 £ 0,24 1,879
280-300 1,4 £ 0,21 1,453
dodbire 300 5,0 + 0,39 6,040
Bceero 148,4

Annpoxcumayusa. Kpupasi pacrnpene/eHust Ha puc. 3 HaYMHAeTCsl B HY-
Je, U CHauyasJa pacTéT NPHUMEPHO KaK cTeneHHas (QyHKOUs. 3ateM pocT
saMendasieTcss M CMEeHSAeTCs y6bIBaHl/IeM. Y6uiBanue $IBHO He HACTOJABKO
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OhICTpOe, KaK y 3KCIOHEHTH, U OX0XKe Ha oOpaTHoe creneHHoe. [loatomy
€CTECTBEHHO allIPOKCHMHPOBATL QYHKIIHMIO pacapeneseHds (Takyue anmnpok-
CUMallMM 3KOHOMMCTHl Ha3bIBAIOT MOJEJSIMHM) OTHOUIEHHeM MNpOCTeHIlnX
MHOTO4J/IeHOB!

a  (¢/b)"
Y=o — 7 (19
f< ) b (1+g/b)n+m )
37ech napaMeTphl 1i,m ONpenedsitoT PpopMy KPUBOH,a 3a7aéT macuitab no
ocu opauHat, b — mo ocu abecuuce. QueBuaHO AOMKHO OvlTh 71 = 0

najee yBUIMM, YTO Bcerna m > 2.
HasoBém  3To  pacnpeneneHue
«1./M-BUCTEMEHHOEY . Hceneny-
eM ero.

KauecTBeHHbIH BUJT KpH-
Boi (19) nmasi HeKOTOPHIX 7,
nokaszan Ha puc. 4. Ilpu n =0 3ro
MOHOTOHHO yObIBaIOllAs KpuBas.
[Tpu n > 0 oHa uMeeT MaKCUMyM,
BeJHYHHA M TOJOXKEHHE KOTOPOTO
onpenensiores GopMyaaMu

A
f

n
Smax — b,
m

an’m™ (20)

)n+m' Puc. 4. n/m-6uctenenHoe pacrnpejese-
HHe IIPH PasHBIX CTeNeHsx

f(Qnax) =

b(n+m

Yewm Hoablile 72,7, TEM BhILIE H OCT-
pee nuK BOAU3M Makcumywma. [lpu
71,m. — OC paclipenesieHde TpeBpalilaetcsi B 0-(QyHKIMIO. DTO O3Hauaer
CUTYyalX10, KOTAA BCe paxAaHe HMeT OAMHAKOBBIH 3apabOTOK (max- [10-
sTOMy OucTeneHHoe pacrpenedeHye (19) mososser vccaem0BaTH PA3HBIE
IKOHOMHMUECKHE CHTYall{H, BKJAOYas NpeaesHele caydau. BeanduHy Cmax
c/lelyeT HasblBaTb HauboJee BepoOsSITHOH 3apnaaTofl — eé€ mnojdyyaeT HaW-
foJblree KOJAUUECTBO YeJ0BEK.

3HaueHds 7,m MOTYT B TpHHIMNE ObITh HeledwMd. JJs MpocToTsl
orpaHuuMmes ueasiMy 7. Torna Bce BBIKJIAAKHM ynaércsl DOBECT [0 KOHIA
B IBHOM Buje. byaem HOpMHDPOBAaTb (YHKIUHIO DACHpeeeHHs] He Ha efH-

HANY, 4 HAa TOJIHOE HHCJ0 HEeJOBECK N:

. r\‘ * [, n .
N = J f(() (lg =a J “_{ng% d% =a- /‘l,,m,. (213)
0

rue

nl(m —2)!

n 1 k i _
Anm = Z ke ( )_ 1 (7]\7, = [(”7 - 1)07?4—771'—]} = . (210)
k=0

+m (n+m— D"
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TaGauua 11. Beanunusl 1/Axm

n\m 2 3 4 5 6 7 8
2 3 12 30 60 105 168 952
3 4 20 60 140 280 504 840
4 5 30 | 105 280 630 1260 2310
5 6 42 | 168 504 1260 2779 5544
6 7 56 | 252 840 2310 5544 | 12012
7 8 72 | 360 | 1320 3960 | 10296 | 24024
8 9 90 | 495 | 1980 6435 | 18018 | 45045
9 10 | 110 | 660 | 2860 | 10010 | 30030 | 80080

TakuM ob6pasom, 1/A,,, ecTb nenoe Yuc/0 (HO-BUIMMOMY, [/ HELEJbIX
n,M HaIO0 3aMeHHTb Bce paxrtopuansl [-PpyHKIMSAMH, HO AOKA3aTh 3TO He
yaafoces). 3Hauenus 1/A,,, npuBesensl B Tada. 11. Orciona

a=N/Annm. (218)

Cpennss sapnaata (., paBHa MOJHOMY 3apabOTKy HacejeHus, IeEHHO-
My Ha ero uncjiennoctb. Jlas pacnpenenenust (19) 3to naér

o0
1 . a bB ac
Sep = N J' (j’(() ds = N bBpm = A =, (22a)
.0 nm
rae
n+1 (71)1: o (4 am — 3!
- g om@n+D)om—-3)
B = kz—:O k+m-—2 Cnr = n(m+n—1)!
n+1 994
- An+1,7n—l - mTl Anm; (220)

BeauuuHa 1/B,,, Takxe oKaseBaercs leao (0HA  M3BJEKaeTCs
uz raba. 11), a zameuanue o nepexose K I'-QpyHKIMM aHAJOTHYHO.
[Moncrapass (216) u (226) B (22a) u (20), noayuum

Sep m(n + 1) | Sep mz(n+ 1) 93
b n(m—2) © Smax nf(m—2) (23)

Korna n,m — oc u pacnpenenenue (19) nepexonur B §-QyHKUHIO, BHIIOM-
Hsietes (op = b; 3TO OUEBMAHO: €C/M BCe 3apIIaThl OAMHAKOBEL, TO HauboJee
BEpPOSITHAS paBHA cpeaHed. B obuiem xe cayuae uz (226) caemyer Takoe
COOTHOUIEHHe AJs1 Haubonee BePOSITHOU M cpeaHel sapraar:

B} ~ n . "2 N ; .
Sep > Smax OPH M > St D) (11, +vnt+8n+8 > o +1; (24)

TpAHUYHAS JIMHHS 3TOTO HEPABEHCTBA MOKA33aHA HA PHC. D.
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3aMeTduM TakxKe, YTO A8 CXOOUMOCTH uHTerpasoB B (2la) u (22a)
neobxonumo n > —1 u m > 3. Ho B sKOHOMHKe PasyMHO YCHJHTH Orpa-
HuueHue d Tpedosath 1 = 0, utoOBl (PYHKIHA pacapeneseHus He obpa-
nanach B OeckoHedHocTb. [Jlaxe sHauenue n = 0 noxaswiBaeT Hajuuue
60JIBILIOr0 4xC/a OYeHb HU3KOOMJAuuMBaEMbiX PaboTHUKOB (cM. puc. 4), To
eCTh COOTBETCTBYET HHlileMy 06l1ecTBy CO cBepX6OraToil BEepXyuIKOH u eé
OKDYIKEHUEM.

m A

2

=Y

0
Puc. 5. Boite KpuBoH (op > (max, HUKE — HA0O0POT

Hapamempo: 115 annpokcuMaiyu rucrorpammel puc. 3 @ rada. 10
fucreneHHbiM pacnpepetendem (19) mopbupanucs BpyuHylo. Hauaydurue
pe3y/abTaThl HOAYUANHCH fIPH CAEAYIONIMX 3HAUEHHSAX [1apPAMETPOB, TOYHO
nepenaoiix HOPMHPOBKY:

n=m=6, b=cquax =70, ¢, =123, a=2310N. (25)

KpuBasi annpokcHMyApyOLIEro pacipeneeHus nprapeieHa Ha puc. 3. Buano,
YTO OHa OYeHb XODPOWO OfUCHIBAET rucrorpamMmy. Pacuér rucrorpammsl 1o
3TOH KpHUBOH NpuBenéH B nocieanem ctoqabie Taba. 10. Ou npeBocxonHo
corjacyetcst ¢ AaHHBIMHM [OCKOMCTaTa: OTKJOHEHHE He TNpEeBhlaeT CTaTH-
CTUYECKUX TOTPEINHOCTE! BO BCeX CTpovkax TabsHUbl 33 HCKJAIOUEHHEM
nocnentedt crpoxu ¢ > 300. Tam paccuMTaHHOe 3HaYeHHe Bbllle 3KCre-
puMmeHTabHoro. Ho 3toro caenoBano oxuiaTh: 3TO «XBOCT» paclipefeJie-
HUS, ONMUCHIBAIINH BBICOKOOMIa4MBaeMbIX PAOOTHUKOB; a JI0JIH CTApaAOTCs
CKPBIBATb BBICOKHE HNOXOAbI.

Hanomuum, uro napamerpel ¢, b — macwradusle. PopMa racrorpammasl
OnpeneseTcss OTHOCUTENbHBIMY BEHICOTAMU €€ CTON6LOB, TO ecTh 15 uucaa-
v, Takum oO6pasom, oueHb TOUHO OmHcaHbl 1D 3KCMEpUMEHTAIbHBIX TOUEK
C TIOMOIILBIO BCETO 2 napaMeTpoB 7 ¥ m. Takoe coBrnafeHue He MOXeT ObITh
caAydadHbiM. 3HAYMT, Hal#eH AeHCTBUTE/NPHO VAAYHBIH CNOCOO ONHCAHUS
pacrpese/ieHust o I0XOAAM, MO KpalHed mepe /5 CpefHeonJauuBaeMbIX
paboTHUKOB ¢ moxomamu ¢ < 2,5¢c. K3 puc. 3 BUAHO, UTO MOXKHO OKHIAThH
XOPOLIEro OMUCAHMS Ja)e BIBoe OO0JbIIMX 3apiiaT, XoTsl JaJéKHi «XBOCT»
pacripesenenust ocraéres saragkoi. Ho obaactu ¢ < (3 +9)(e, mocTatodHo
IJ51 OCHOBHBIX 3KOHOMMYECKHX pacuéToB: AajbHeHmHdil «XBOCT» OXBATHIBA-
eT OUeHb MaJylo YacTh HaceseHHs.
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HcnonszoBanneie nanHble Tockomcrara otHocHanck K 1994 r. Oue-
BUAHO, BeJAMUUHA b (neHexHblHl macwitad) Oyner 3ameTHO M3MeHSThCS €O
BpemeHeM XOTA Obl U3-3a HHpasnud. OLHAKO BPSIL JH H3MEHEHHe CHJBHO
KOcHETCS KadecTBeHHOH (opmbl KpuBoi. [loaTomy nanee apumewm rumoresy,
qto n = m =6 v B apyrue roawl. BesuuuHa a coraacHo (21B) npwu
ITOM 3aBHCHT TOLKO OT N, KOTOPOE fOUTH He H3MEHSETCS CO BPEMEeHeM.
[TosTomy GyayT BHIMOJHATLCS COOTHOIIEHHUS

7 -
n=m=06, Guax =0, Sep = 1 Smax, @ = 2310N; (26)

3aMETHO U3MEHSIThCS OT rofia K rofy OVAeT TOJABKO b, JIerKo ompefessemoe
10 CpefHel 3apriarte (IaHHBIE O KOTOPOH PervispHo AyOJaUKVIOTCS).

Onueoxeocm. JleraibHblil 10X00 OWMKETHHIX CAYXKAIIUAX, BKAKYAs 94-
HOBHUKOB CPEIHErc paHra (¢ yuétom He TOJBKO OKJajfa, HO BO3MOMKHBIX
Ha0aBOK M 0TAllMH Ha JleyeHue, 3a4acTyiO COCTABJSIIONMX BTOPOH OKJan)
00BIUHO He MpeBbIanT O cpeanux 3apmaat. Jlo 10 cpenHux 3apnaat
JOTSITHBAIOT TOXO/BI JUITb BEICITHX UHHOBHHUKOB. ONHAKO y KPYTHBIX eJb-
1I0B U UX OKPYXKEHMsl IOXOIbl MOTYT B IECSTKH W COTHH Pa3 MPEBHIUATH
CPEeJHIOW 3apIaTy. DTta Ipyina Jaull obpasyeT AagéKHH «XBOCT» pacnpene-
aenus f(C). Hazosém ero «oanroxsoct» (0T Cja0Ba O4Mrapx) v nonpobyem
HalTH ero.

B 2000 r. cpennsisi «neHCHOHHAs» 3apnjarta cocrapasiaa 16257 py6/ron =
= 13bb py&/mec. Cpeansis HauucaeHHass (TO €CTb UCTUHHAS JerajbHasi)
3apmjara He nyGaMKOBagsack, HO MO cjaoBam npeacenarens [1D Gwina
B 1,5-2 pasa Bwie, To ecTh cocrasasaa 2000-2700 py6/mec. Kpome
TOTO, HAJOFOBasl MHCTEKLHUsI coofliluaa Tpecce AaHHbIE O YHC/e YeJoBeK
¢ 0c000 BHICOKHMU AOXOAaMH; OHH ApuBeneHsl B Taba. 12, Hucno neransHo
paboTanix He nybaukoBanock, Ho MHH yxe moayduaw 75 man ges.
[Toaromy onenuBaem ero B 80-85 wmuaH yen. CBoaka BcexX JAaHHBIX
npexacrasjeHa B Tada. 12.

Hudpel neporo croabua rtaba. 12 HeTouHB — OHM oleHOuHble. Ho
OCTabHBIE TPU CTONONA BNOJHE HAAE&XHB — 3TO MaHHBIE HAJOTOBOH HH-
criekiuy. OHU OTHOCSITCS K I0XO0IaM B AECSITKH U 0oJee pas BhIIlIe CPeqHUX,
TO €CThb K OIMToXBocTy. U0 UesoBek ¢ 1oxomom Sodblre ¢ onpenesercs
UHTErpasom OT (PYHKIUH pacrpeaeeHus

o

NS = | f(eyde. (27)

S

bBucrenenHoe pacnpenesenue (19) Ha xBocTe HmeeT 00paTHYIO CTENEHHYIO
acumntotury f(¢) ~ ¢~ TlomcraHoka eé B (27) paér N(¢) ~ ¢~ (m=1),
9TO TOXKe 00paTHbIH cTeneHHOH 3aKoH. B nociennux tpéx croabuax rab-
aunsl yueaa N () peficTBUTENbHO 3aBUCST OT ( 1O CTEMEHHOMY 3aKOHY, HO
crenedb m # 6: no Il u Il croaduam ¢ yuértom crtaTucTHUeCKOH morpetu-
HocTH oHa maér HakJaoH m — 1 = —2,12 4+ 0,03 (no Il u IV uakaon 6ymer
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—2.5, HO OMpelensiTh HAKJOH [0 OTHOMY UYeJOBEKY KpaiiHe HeHaIEXHO).
Takum obpaszom, GpakTHyecKuil HAKAOH YKA3bIBAET HA 3HAueHUEe M X 3.

Ta6avnua 12. Haunsle 3a 2000 1.

Cpeanuit o [P Hanbois-
TonoBoii 16257 p. Bosee Bosee -
40X0xR ¢ Hauncaeno 1 mas pyd. 10 maH py6. | = P
24-32 1. 95 muH pyd.
Hueto 80-85 MuH uedI. . Coree 267 yen 1 yed.
4eJI0BeK 35 ThIC. e
Pacuér o . 30,68 ThIC. .
(282) Mapametpnl (30) - 307 uea. 3 e

Jlast nuanmasona cpenHux sapnjaat 3aeucumocTts (19) ¢ m = 6 Becwma
xopoia. MoXXHO TPeNoKUTh J1Ba CASAVIONIUX paciiipenus: 6/6-6uctenen-
HOTO pacrpenesieHuss Ha CBEPXBBICOKUE 3apaboTKU:

fo =8 Lo [+ (/D)) (282)
d b (1+g/b)n7m [1 Jr((f(/b)}k)‘ (286)
n=m=6 k=3 c<1,
nepBoe M3 HUX HA30BEM XKECTKHMM, BTODOE — MATCKUM, MO XapaKkTepy

BAUSAHUS HOMOJHUTENBHOrO udeHa c(/b. Ilpn mocratouno Goaswux ¢ 06a
BAapPHAHTA HMEIT aCUMITOTHKY

N A< 3 ) b ;
flo) =5 <—> apH ¢ > < (28)

S
Jlo6aBounbie MHOxUTeNH B (28a)—-(286) caabo BJAHSIOT Ha HOPMHUDPOBKY
¥ IpYyTve COOTHOLIEHUs, CBSI3aHHBIE CO cpeAHUM# BedadudHamu. [losTomy
MOYKHO NPUHATb @~ Nyoqy/Ags = 2310 - Nyoay 1 (op ~ 7b/4 cornacho (218)
u (22a). YuuteiBasl 3TH COOTHOLIEHHsl ¥ nogcTapasis (28) B (22), noayunm:

2
N N(s) 7s
© T 1185 Ny \dey )

Haubosnbwywo HeonpenenéHHOCTL BHOCUT clofa BuiOOp (¢p. [lo «mencu-
OHHOM» 3apmaare # 3HaueHusM N((¢) u3 Il u III croabuos noaywaercs
¢~ 0,16. Ecan e B35ITh OLEHKY HA4{CJEHHOH 3apIjiaTel, TO MOJYYHM
¢ = 0,108. O6cynum 3to0.

3uauenue ¢ ~ 0,16 nogHUMaeT XBOCT (PYHKIMU PACHPEAEIeHHsT TOpas3no
cuabHell, yem 3HaueHue ¢~ 0,11. To e MOXHO CKasaTh O MATKOM BapH-
aHte (286) no cpaBHeHHIO ¢ KécTKUM BapuaHtom (28a). Ho rucrorpamma
Ha pucC. 3 XOpOILIO OMUCHIBAeTCsl 6/6-OHUCTENeHHBIM pacipeneeHeM H He
Tpebyer nogbéma XBocTa. ITO 3aCTABASET OTAATL NPEAIOUTEHHE KECTKOMY
Bapuanty (28a) ¢ napamerpom ¢ ~ 0,11.

(29)
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Taxkum o6pas3om, OJAUTOXBOCT yAAETCS YAOBJIETBOPUTENLHO OMHCATH pac-
npefenenden (28a), comepxaniunM 1Ba AOMOJHUTENbHBIX mapamerpa: 6es-
pasMmepHbiil Koa(gpuuneHT ¢ v nokasateap crenenu. Jast 2000 r. npuHumMa-
eM CaefyollHe 3HAYSHHS MapaMEeTPOB:

Nioaw = 825 mamuea., b= 161.p./ron. ¢p =28 1.p./ron, c¢=0,108.
(30)
Pacuér osnuroxsocta no HUM npuBeaéH B Tabu. 12 U yAOBAETBOPHUTEBLHO
OIUCHIBAET IKCIIEPUMEHT (eC/H Y4ecTh, YTO CBEPXBBICOKHE TOXOIB 0OBIYHO
CKPBIBAIOT, TO PACXOXKJEHHs] €CTECTBEHHBI). DTO pacTpeleseHre MONKHO
UCHO0Mb30BATh 151 YTOUHEHUS DKOHOMHUYECKHX PacuéToB.
Ymounenue. JInsi yaydilleHHOro pacnpefiesedusi (28a) MOxHO nosy-
YUTh TOYHBIE BbIDAXKEHUS 1151 HODMUPOBOYHOrO HHTerpada (21a) 1 cpenned
3apraarsl (22a).

N =a(Apn, + CA)An+k,m—k’) i \)310 ( + 21c° ) (31a)
b
Sep = ab(Bym + CanJrk,m—k’) 1;20 (1+ 40¢° ), (316)

S _ Awm+ Fdnpimr T 1440 G1n)
b Bnm + CA‘B77+k.m—k' 4 I+ 21(.'3 !

CTpeNKOH TOKAa3aHbl 3HAueHHs Oad n = m = 6, k = 3. Avanoruutsie,
HO ©0J1€e IPOMO3AKHME BHIDAYKEHHSI MOKHO TOJAYUYMTH [J5 PACHPEEICHHS
(286). UicnonbsoBanue cooTHowenui (31) naér caenyioliee ypaBHeHUe AJst

onpeneJcHus ¢ N
3 01,3 o AT( :
cirale) TN (L> . (32)

(1 + 4060)2 2640 Nnoan Sep
OHO KBanpaTHOE OTHOCHTEJBHO ¢, M ero pelleHHe A5 OLEeHOYHOH Hauuc-
JeHHOH 3apmiathl (e & 28 Thic. pyS./ron paér onsath ¢ = 0,111 (Hebosb-
woe yBeauueHue ¢ He mpepwiwaet 3 %). Takum 06pasom, JaHHOe yTOYHEeHHe
0Ka3a/10Cb HeOObIIUM.

[To BesnuMHe ¢ BUIHO, YTO OJMIOXBOCT HAYHHAET AOMMHHDPOBATH MpPH
JOXO/laX, BIECATEPO IPEBHIIAINUX CPEAHIO 3apliaaTy B cTpaHe (3TO
Joxomel, npesblawnine okaan Ilpesunenra Pocenn).

3.2. HeuunbHbili KoaduumeHT. Tak HA3BIBAIOT OTHOUIEHME CYM-
mapHoro aoxopa 10 % cambix dorateix rpaxaan U 10 % cambix 6egHbx. DT0
TO Xe camoe, UTO OTHOIIEHHE CPEeTHUX JOXOA0B OLHOTO ueJoBeKa B ITHUX
nByx rpynnax. Cunraercs, 4To 9TOT KOIPPUUHEHT XOPOLIO nepefaéT Mepy
MMYIIIECTBEHHOrO HepaBeHCTBA rpaxaaH. Ecau ero 3uauende Gosbiie 10,
B 00lleCTBe BO3HUKAET OflaCHOE COLMAJbHOE HaNpsLKeHHe.

[Iycte N — mnosiHast YUC/AEHHOCTb HaceseHHsT U, Kak W Boiwe, N(() —
quco Jwonel ¢ poxonom 6oasiwe (. Torna onpepesym rpaHuIlbl BhICOKHX Cy
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W HHU3KHX CH JOX0A0B COOTHOWEHHUAMH
N(@) = [ JQde= 01N No)= [ [()de=09-N;  (33)
S i

9TO O3HAYaeT, 4TO AOXOnb! Gosee (, uau menee (, umeer no 10% nacene-
nus. JlelmuabHbBIA KO3PPUIMEeHT paBeH OTHOLLIEHU HX JO0XOIOB:

5= J“s'f(c) dc/ J <f()ds. (34)
Sy 0

Jlns npousBonbHO 3a1aHHON (DYHKIHM paclpefeseHyds HAafAO CHadaja
onpefesuThL 3HaueHds TpaHdl (5, (y 43 ypaBHeHu# (33) u 3ateM nof-
ctaBuTh KX B (34). Kaxk npaBujo, SIBHO pelIMTh 3Ty 3ajady He yaaéres,
U TIPUXOAMTCS UCTIONB30BATh YHCJ/EHHbIE METOIL UHTEIPHPOBAHHUS W peLlie-
HUSl ypaBHEHHH.

Bulsy npoBefeHbl TaKHe pacubTul sl 71/ m-GUCTENEeHHOrO pacipeee-
Hua (19). Jlerxo BuueTh, 4TO AelnMAbHBIH KO3(QPHUUMEHT HE 3aBHCHT OT
MacwTadHbiX KO3 dH1HeHToB a, b, ocTaéTes 3aBUCUMOCTb TOJABKO OT M0Ka-
3aTejel cTeneHu i, m. PacuéThl NpoBOAHIHCH KAK IS LeJblX, TaK 1 IS
HelledblX cTeneHed. Bbludc/eHHble 3HAYEHHS 37y, ApUBeneHbl B Tabd.. 13.
O6eynuM 3TH pesyabTaTh.

[To cBoemy onpeneneHu s, > 1. [pu n,m — oc pacnpenenenne
MEPEXOIUT B «MOHO3APINATHYIO» §-DYHKIMIO, A/ KOTOPOH 5n0ae = L. Ilpu
YMEHbIUEHUH 72, 7. KOIP(UILHEHT MOHOTOHHO BO3pACTaeT M0 KaXAOH W3
crenened. Ilpu n = 0 oH ovens Beauk (=100 u OGosee) a npu m — 3
oH obpaiaetcs B OeckoHeuHoCTth. [lasi peasnwHoro 6/6-pacmpenesenus,
MCCAENOBAHHOTO BLILE, ero 3Ha4YeHHe g5 = 8,8 JeXKUT HMKe COLHAJbHO
onacHol rpanuubl »x = 10.

3amenwanue. Orverinm, YTO A5 OHcTENeHHOro pacnpeneaenus (19) npu
n = 0 HeTPymHO BBIMOJAHMTHL BCe MHTEerpupoBaHue B (33)—(34) u npu stom
SIBHO DEUIMTh YPaBHEHHS AJ1s1 OfIpeneaeH s IpaHull ¥ HOJ1YYUTh HEeCJ0XHOe
BbIpaXKEHHE 1151 TelUABHOTO Koa(dhuireHTa Npy npouspoabHuX m. [lpu-
BeEéM 3TH (HOPMYJIBI:

S NZUMTD S = = e N, =00, Ny =0.9; (35)
(m — N2 =0 Gy 9N,

I+ (m—2)N, — (m — )Nm=2/m=D (356)

AOm =

Ouu GBLIM UCTIONB30BAHBL AJs1 IPOBEPKH UHCJAEHHBIX PacuéToB.
Pacxoxncdenun. Uocnenuss (pasa Kaxercs crpanHod. CouuansHoe
nanpsikeHde B Poccuu Bce 3T ropsl 6e1/10 U ocraéres Goabwnm. Murepec-
Hbl OLIEHKH 3HAUeHHH ¢ B pasHbIX CTpaHaX, MyOJHKyeMble 3KOHOMHUCTAMU
¥ CTaTHCTHKAMHU (ropbl He Bclopy ykasaHsl). OHH npuBeneHsl B Taba. 14.
Pacxoxnenue atux uudp no coppemeHHoil Poccuu ¢ paccunTaHHBIMU
31ech faHHBIMU Godabluoe. BosHuKaeT BOMpoc — KTo KaK cuutan? B naHHsIX
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Tadnauua 14. JeunasHelH Ko3(OHUUHEHT B Pa3HBIX CTpPaHax

Crpana | CCCP | Cospem. 3anan | Poccus 2000 r. | Mocksa 2000 r. | Poccus (rox?)
Py 4.4 6-8 14 56 88

pacuértax s He YuuThIBaJACS ONMroxBocT. Ho Bhine ObIO MOKa3aHO, 4TO
OH BKJIOYAETCs CJAMLIKOM [aJieko, YTOOb OUIYTHMO MOBJUAThH HA CpejHuHe
Besuuunbl. [lepexon k pacnpenesenunio (28a) ¢ napamerpamu (30) npax-
THYECKH He U3MEHSIeT 75, 4 CAMO 3TO paclpefieieHHe XOPOIIO OMHUChIBAET
ouIIHaABHYI0 HHPOPMALKIO O JIETaNbHBIX A0X0AAX.

BosmoxHo nBa 0ObsICHEHUS TAKOrO PACXOXKAEHUS. IKOHOMUCTHL HE To-
BOPAT O CBOeH MeTonuKe pacdéra ¢ B Poccuu. Ho ecau oHH uCnosb3yioT
KOCBEHHBIE OIEHKH HeJleraibHbIX J0XO[0B OJIMTapxoB (0 4EM MOXKHO CY[AWTb
10 BBIBO3Y KanwuTaja Ha 3anaj), 3TO AOJKHO YBEJUUUTh % B HECKOJbKO
pas, U000 yBeJUUMBAIOTCS OIEHKH AOXOI0B BBCOKOOMJIAYWBAEMOH IPYIIIbL.

Kpome Toro, aBTOpe HedABHO cuyunTaiu 6e3pabOTHBIX PaBHOMEPHO pac-
npelen€HHEIME MO CEMbsIM, TEM CAaMbiM MOApasyMeBas N0XOH Ha AYIY
HacesJenud. Ec/u yKe TOBOPUTH TOMBKO O TPYAOCHOCOGHOM HaceJeHuu (a ero
80-90 mJH ues.) 1 B HU3KOOMJIAUMBAEMYIO TPYIY BKJIOYHTH 6€3padoTHBIX
(a ux =6 wman 4ges. npu oueHkax no smeroguke MOT), To B HU3KO-
onnauuBaemodl 10%-# rpynme (8-9 maH ues.) ocTaétesd TOJMBKO 2-3 MJIH
padoTaliuX, ¥ A0XOA 3TOH TPYNNH nafaet B 3—4 pasa, COOTBETCTBEHHO
BO3pacTaerT .

BunHo, uTo BTOpo# MeTon NoacuyéTa HepasymeH, u6o 6e3paboTHBIE pac-
npefesieHbl 10 CEeMbSIM CJAYYalHO W B CpelHeM DABHOMEpPHO. A B cembe
BCe AOXOIbl AEJATCS Ha BCeX 4ieHOB cembH. [losTOoMy npuBogumasi 3aech
OlleHKa ¢ 1Jis JieraJbHBEIX AOXOHOB B coBpeMeHHOH Poccuu cocrositesibHa.

3Hauenusn ». Ha 3anape onurapxy ToyKe yTauBAKT LOXOIAB, HO B I'0-
pasao meHblled cTeneHy, Yyem B Poccuu (Mo OlleHKaM 3amafHbIX HAJMOTOBBIX
enyx6, yTauBaeTcsl OT YETBEPTH [0 TPEeTH A0XoaoB). [TosTomy ux sHade-
HUA 3¢ He CWJibHO 3aHMkeHb. Ho xaxoe peasibHOe 3HaueHHe HMeeT 3TOT
noKasaTesib B KOHOMMKe?

Jlas 6/6-0ucTeneHHOro pacrpefiesieHus pelleHue ypasHenui (33) naér
ceyioliMe 3HaYeHUsT BBICOKOH W HM3KOH 3apmjaTt (COOTBETCTBYIOIlIME 4Ya-
CTH TIOA KDHBOH pacrpefeseHusi Ha PUC. 3 3aLITPUXOBAHBL).

S = 1>8§cp - 3» 2§max» G = ()» 36%}) - 0> 6491113x> = 8, 8. (‘36)

W3 BennuuHb (; BHAHO, UTO 33 3¢ OTBETCTBEHHA OJIMXKHSS, a HE LasbHsist
4acTh XBOCTA, TO €CTb BBICOKHE, & HE CBEPXBBICOKKE OXOAbl. DTO BbI-
COKOOIJIAYHBAEMEIE CJIYXKAIlMe K CpelHHe NpeArlpUHUMATe N ¢ AOXONAMHU
B 2-5 pas Bwille cpeaHux (To ecTh B 3-8 pa3 Bhilile HauboJiee MACCOBOU
3apTAaThl (pax ). OHU NOMB3YIOTCS OOBIYHO TEMHU K€ (MK MOYTH TEMHU XKe)
MarasMHaM{ M pblHKaMH, UTO M cpefHeolsaunBaemoe HaceseHue. Ho onu
B COCTOSHHHM 3all1aTHTh 3a TOBAp, HEe TOPrysich. MIX KosinuecTBO BENMMKO, TaK
YTO OHM MOKYMAIOT 3HAUUTENBHYIO YacTh TOBapoB. MiMeHHO 3TO mobyxpaaeT
TODPrOBIIEB MOAHUMATL LIEHBl, YTO YAApSET MO BCeMY HaCeJeHHIO.
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Ougurapxs 1 UX OKPYKeHHe MHOro Gorade, HO X YHCJ0 HeBeauKo. MHo-
rO TOBAPOB MM He HYXHO. [103TOMY HX J0XOAbl He MpHBOAST K MOABEMY
HeH (KCKJoUeHHe — pPBIHOK HEeIBMKHMMOCTH: 10Ma M XOpOIIHe KBapTHPHI).
OnHako OCHOBHBIM Pa3fparkalollMM HapoJ (axToOpoM SIBJSIOTCS HMEHHO
onurapxu. ITockoMbry AelMAbHBIN KO3(D(HIHEHT UX He BBISIBJASET, TO XKe-
JaTeNbHO TIPUAYMATh APYTOH 10Kas3aTelb.

3.3. BapuanTsl TpygoBoH neHcHH. Tpymosas 4acTh MeHCHH TpaKiaa-
HHMHa p sBJAdeTcs HeKoTopoH (yHKIMe# ero 6a3oBoii meHcuu P — Hopma-
THBHOTO oT4yHcJ/JeHUd B [leHcrnoHHBIH (OHI 3a BCK KH3Hb. [pW BapuaHrta
p(P) npennoxenn B §2. Bee Ganancwl TleHcHOHHOTO (OHIA H OLEHKH
HeoBXOAUMOTO TPOIIEHTa MEeHCHOHHBIX OTYHCJEHHH ¢ BBIOJNHSIHUCH BhIIE
CO CPefHMMH IO CcTpaHe 3HaueHusimu p u P. Tax 6vo OB, ecay 3apnnaThl
BCEX Tpax<faH OJIMHAKOBHI, TO €CTb (DYHKUHMS pacipejiesieHUs] M0 I0X0AaM
ecTb 0-pyaKiKa. Ho kaxawil rpaxaaHnH mosyuaer ¢Bow 3apniaty. Ha-
CKOJIBKO 3TO M3MEHSIeT pacyeThl OaNaHCOB?

B npensioxkeHHOM 3/1ech MeTOfle pacyéra MpoIIOro TPYAOBOrO BKJa-
Ia WCIIO/b3yeTcs OTHOINEHHE WHAMBHUAYAJABHOWM 3apmJjaThl K CpeiHei Mo
cTpaHe. TeM caMbIM pe3ysabTaTbl He 3aBUCAT OT MACIITAOHBIX MHOXKHTe-
Jelt a, b pynkunu pacapepesenns (19), KoTopble MOTYT CHIIbHO H3MEHSIThCS
npu uHQANKE. OcTaéTed TONBKO 3aBHCHMOCTB OT TIOKA3aTesedl CTeneHu n,
m, onuckiBaouUx dopmy f((). DT mapaMeTphl TOMKHH FOpasaoc caadee
3aBHCETb OT BPeMEHH: HX 3aMeTHOe H3MeHeHHe 03Hadaso 6bl KaueCTBEHHYIO
IKOHOMHYECKY10 mepecTporiky. [lostomy Oyaem nasee cUMTaTh MX MOCTO-
SHHBIMHM M TMOJb30BAaThCH AJ5 MPOLINBIX JeT OJHOH W ToH ke (yHKilued
pacnpenenenus. Torga TpynoBas 4acTb MeHCHH, BBIYHCJEHHAs 1O CpelHel
sapriiate, pasHa p((ep). aYcpeaHeHHe WHAMBHAYalbHBIX MeHCHH, HaleH-
HBIX TIO MHAMBMAYANbHBIM 3aprjaTaM, 1aét

Pop = | POS(S) S, sop = | Sf(S) ds. (37)
0 h)

Hano BeisicHUTb, HACKOJIBKO OHM OTJIMYAKOTCH, TO €CTh KaKOBO OTHOILEHHE
= 2 (38)
Plsep)
Hccnenyem »1o anaa BapuantoB (11)-(13) neHcuoHHoro 3axkoHa u 6ucre-
neHHo# (GyHKIMK pacnpenenenns (19).

OudeBupHo, ecau BbIOpaH JMHEHHBIH 3aKOH TPYAOBOH MeHCHH p = ol
(11), o mas moGo# dyHkuuu pacnpenesenuss f(¢) Buinomusercs | = 1.
Taxkum 00pasom, AJsi 9TOTO BapHaHTa MEHCHOHHOrO 3akoHa GanaHc [leH-
CHOHHOrO (hOHAA MOYKHO TOYHO PACCUMTHIBATH MO CpegHel 3apmsaTte. D10
OYeHb yrpouiaeT yrupasaeHue [leHCHOHHBIM (DOHIOM.

Has xopreBoro (12) u apoSHoro (13) meHCHOHHBIX 3aKOHOB BeHYHHA [
3aBUCHT OT mapameTpa 3 3THX 3aKOHOB, HO He 3aBUCHT OT «. YucneH-
HBIM HHTErpHpoBaHHeM OblIW [poBedeHbl pacuyérbl | A7 OHCTermeHHbIX
pacnpeneneudit (19) ¢ pasHbIMH n, m W TpU TOM 3HAYEHWH /3, KOTOpoOe
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6110 mofo6paHo B Tads. 3. PedynbTaTh pacyéToB npeacTaBiaeHbl B Tada. 15
u taba. 16. Obcynum ux.

[Mockonbky Ha puc. 2 kpuBas (12) aexut Huxe (11), a kpusas (13) —
ewg Hmxe, 1o 1 =11y > li19) > {13y > 0. Korna n, m — oc, Benudunsl [y
¥ l(j3) cTpemarca X efunune. [Ipy ymeHblleHHH MoKasaTesedl CTeMeHH n,
1n 06a Ko3(puireHTa MOHOTOHHO yOBIBAIOT MO KaxXA0My aprymenty. Ho us
Tabaull BHAHO, 9TO o6a KoaddpuireHTa npakTHUIecKy pasBHB | Kak mpu
IKCTIEDUMEHTANbHBIX CTENeHIX N = = 6, TaKk W OpH JPYTHX Pa3yMHBIX
uxX 3Ha49eHuAX. ToAbKO TpK HepeasbHO MAJBIX TN OTJIHYHE KO3(h(UIIHEHTOB
OT 1 CTAHOBUTCS 3HAUHTENBHBIM.

O6bgcHuTh 3TO HeTpyaHo. [lapamerp HesnuHefiHocTH 3 B 3akoHax (12)
u (13) noxasmiBaer, NPy KaKOM OTHOLIEHWH ( K CpefHell 3apriiate CHJIBHO
NposiB/IAeTCA HeJHHEHHOCTh 3aK0oHA. 31ech J > 8, a npr TakuxX 3HaYeHHsIX
(/Cep XBOCT pacrpeie/ieHHs yKe J0CTATOYHO Masl. DTa 4acTb XBOCTA BHO-
CUT HHUYTOXKHBIH BKJAJA BO BCEe MHTErPAJbl, M Pa3HUIA IEHCHOHHBIX 3aKOHOB
ca1abo mposiBasieTcs. 3a00HO BUJAHO, UTO OCHOBHOE BAHsiHHE OKAa3blBaeT
MaJjas cTeleHb 71, a CTENeHb N TOYTH He BJHWAET HAa pesysbraT. bpats Xe
Manoe /3 HellesecooGpasHo: nas (13) aTo 03HAYaeT HU3KHH «TIOTOJMOK» MeH-
CUM, ¥ B JIOOBIX CMYYasix — CHJBHVIO «YPaBHWJIOBKY». YaKe 0TMedasoch,
4TO 3TO TOMKAET K COKPHITHIO NOXOMOB.

Ho ecnun [ < 1, 970 03HauaeT mepepacnpefeseHre CTPaXOBBIX B3HOCOB
ot foraTeix K GeIHBIM 3a CYET HeMMHEHHOCTH TTIEHCHOHHOTO 3aKoHa. M3 Toro
(axTa, uto peanbHo [ & 1, cmenyer BaxHBIH BeBo#. [Ipy He ypaBHUTEJB-
HBIX MEHCHOHHBIX 3aKoHAx (6oJBIIMX /§) TiepepacripefesieHHe HUYTOXKHO
¥ MpaKkTHYeCKOH pOJK HeJnHeHHOCTb He nrpaeT. OHA TOJIBKO YCJOXHSET
pacuéT Tpynosol neHcun. Ilostomy uetrecoobpasno swibpame aAuxelryto
nercuorHyo gopmyary (11).

Ho 3ToT BBIBO MOXKHO C/IEATh TOJIBKO OMarofaps TOMY, UTO APOBEIeHbl
pacuéThl ¢ peaqbHOU (PyHKIIMeH pacrpefeseHUss T10XOA0B.

3.4. Yupapaenne. aHHBIH NPOEKT COAEPKUT HECKOJNBKO TapaMeTpoB
TIeHCHOHHOTO 3aKOHa, KOTOpBIE MOXHO pa3buTb Ha ABe rpynnbl. [lepsas
rpyfia onpejessieT pasMep MeHCHH: pPa3Mepbl COlMANBHON TEeHCHH S, Haj-
0aBOK Ha HHBaJMAHOCTb g, , Haa0aBOK 3a 3acayru h,, K09QOHUIHEHT .
Bropas rpynna onpezesseT neHCHOHHEIE OTYHC/IEHHKS: 00ilee OTYHC/EHHE ¢
U OoT4HCJeHUe 3a 0e31eTHOCTL r,. JTH MapaMeTpwl HaAo NoxodpaTtb U H3-
MEHSITb NPH HEeOOXOAUMOCTH, YTOOB TOALEPAKHBATE CTAOUIBHOE COCTOAHNKE
xasHsl [lencuonnoro donnpa. Kak ato 1enecoodpastee caenatb?

OntrMu3alys M0 MHOTHM MapaMeTrpaM — Hempoctasi 3ajada, M yrpas-
JIeHHe CTAHOBHTCA TIPU 3TOM CJOKHBIM M HempospadHblM. Jlydie Bce-
rO OAKH pas3 THlaTeJbHO NoA00paTh BCe KO3(P{HIHEHTH MepBOH Tpymbl,
UCIOJb3YS BCE CTaTHCTHYECKHe AaHHble [leHCHOHHOrO (hoHAA, HAJOrOBOH
cayx0bl 1 l'ockomcTaTa Mo 3apnJjartam, aeMmorpauy KW COCTaBy MEHCHOHe-
pOB. 3aTeM 3TH KO3(D(UIIMEHTH HAl0 3aKPENHTh B 3aKOHE M He M3MEHSTb
UX NEeCATKH JeT.
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Bo BTOpo# rpymme chelyeT Tak:e MO CTATHCTHIECKOMY MaTepHany
noaodpaTh M 3aKpPenyTb OTHOWIEHHS Ty, /q. Torna ocTaHeTcs TOJBKO OAMH
csoOonHed napametp ¢q. llenecoobpasHo M3MeHKTE ero o(UIIHAAbHBIH CTa-
TyC — CIeNaTb €r0 He MEeHCHOHHBIM OTYHC/EHHeM, a eHCHOHHBIM HaJloroM
(Tem cambIM, T, TOXKE CTAHYT HaJoramH Ha 0e3feTHOCTh) U MepecmaTpu-
BaTb €XErOAHO MJIM Yallle, eClH 3TO OKaXKeTcsl BO3MOXKHBIM TeXHHUYECKH
U OPUIHYECKH.

[lporuos ¢ penaetcsa mo TtexkyuinMm Oanancam [lencuonHoro Qonma —
exeMeCcsIHbIM HOCTYIJIEHHAM M pacxXogaM ¢ y4éTOM TOCYAAPCTBEHHOrO
OropxeTa Ha caenywoiiuil rog. [pu aToM npegycMatpusaeTcs 00s3aTebHBIH
peseps Ha cay4ai oOHYHBIX KoJeGaHKi SKOHOMUYECKOH CHTyalluu (HO He
Ha caydyal o6Baja 3KOHOMHKHM — 31eChb HHKAKOH pe3epB He CracéT).

10T crocod BHITOAEH €U W MOTOMY, 9TO OXHIAeMble MU3MEHEHHS ¢
GYLYT MeHbIlle, YeM IIPH APYTHX VIPaBAAOUIMX NapaMeTpax: yYBeJudeHue ¢
He TOJBKO YBesJHYHBAeT ToCTyiieHud B IleHCHOHHBIH (OHZ, HO OLHOBpe-
MeHHO coKpauiaet 3apaboTHYIO NJaTy (Tak Kak oHM Oepytcsi u3 ¢oHAaa
3apaboTHOH naaThl). A BbimIaThl [leHCHOHHOTO (hOHAA U3MEPSIOTCS B 3THX
YMeHbIIEHHBIX 3apadOTHBIX MJIaTax.

[To npennoxeHHOH cHcTeme pasMep MEHCHHM KaxXJIOMYy MeHCHOHepy Ha-
3HavaeTcs He B pyossx, a B J0JAX cpeiHeH 3apaboTHoi mjaThl. Pas-
Mep 3ToH msaThl Oepércsl 3a ovepelHOH KBapras, MpPUYEM fO JaHHBEIM
Hasorosoll cayx0bl, a He [leHcHoHHOro (oHAA: BCe HANOTH MOCTYMAIOT
Yepes HaJ0roBylo cayk6y, KOTopas 3aTeM MepeducIseT TeHCHOHHbBIH HaJor
B Ka3Hy [leHcuonHoro ¢oHna. CoOoTBETCTBEHHO NeHEXHBIH pasMep MeHCHH
riepecMaTpUBAeTCd pa3 B KBapTaJ aBTOMATHYECKH HAa OCHOBAaHMM 3aKOHa,
6e3 JOMOJHHUTENbHBIX NMOCTaHOBJeHKH [IpaBUTenbCTBRA.

Yuét HaknmaaHbix pacxofos [leHCHOHHOTO (GoOHAA MOUTH HECYUIECTBEH:
no otuyéty [leHcuonHoro ¢ouna sa 1999 ron onu cocrasuau 3,1 mapa pyo.
npu BumjaTe neHcuid Ha 207,4 mapa py6., 1o ectb 1,5%. IlpaBna, ato
OTHOCHTCSA K 1[EHTPAJbHOMY annapaTy M KOMMYHHMKAuMsiM. YUéT comepaxa-
HUS MECTHBIX OT/JEJOB COLMAJbHOrO 0OecredeHHsl U PacXoloB MO AOCTABKe
TeHCHH TOBBIIIAET HakJaaHble pacxonbl 10 3,4 %.

Jlna Gosee TOUHBIX pacuETOB HA0 MCIONb30BATh pacipesieieHre rpax-
JlaH 1o 3apadoTkaM (4To (aKTHUECKM ClesaHo BbIlle), a TaKxkKe CBeleHHS
00 WHBaMMJIHOCTH, HaJW4YMU JeTell, sacayrax W roTepe Kopmuabia (Ko-
TOPBIX Y Hac HeT). Jlnsd 3aBeplieHuss TeMbl mocTapaeMcsi HalTH JOMOJHHU-
TeJbHble CTATUCTHYECKHME AaHHblE M MAKCHMAJbHO YTOUHHTb U O0OCHOBATh
uuQpsl B NpenJjaraeMoM IIpoexTe.

§ 4. Crarucruueckue gaHHbIe

4.1. JocroBepHocTh. Cpenn momafaBIIMXCs HAM ONyGIHKOBAHHBIX
JI4HHBIX OBIIO MHOTO 3aMeTHBIX mpoTHBopeuuii. Hampumep, npusomumucs
qucaa padotaionux 65 MaH deq. v neHcHoHepos 38,4 maH den. Ho pabora-
10T B Bo3pacTe 19-58 et (2xkeHIMHBL 10 55 JeT, MyxuuHbl 10 60), TO ecThb
B cpenHem 39 jset. Torna mosydaeTcs, 4TO MEHCHOHEPBI XKHUBYT B CpeaHEM
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39 x 38,4/65 & 23 rona, 1o ectb A0 81 roga. Ho meauumHeKas cTaTucTHKA
yKaswisaet Ha 68-70 Jsert.

[Toatomy TpyaHO BEOpaTh IOCTOBEPHLIE AaHHBIE [J/i5l TTIOCTPOEHHS HEe0O-
XOMUMBIX pacdéroB. K coxasleHuio, naxe KOMHCCHE, paspadathiBalolike
3aKOH O MeHCHUAX, TMOJNb3YIOTCH COMHHTEJNBHBIMH [JAHHBIMH (Hampumep,
NPOJOJ/KHUTENBHOCTE MH3HK TIeHCHOHepa Oepyt 17 jiet, TO eCcThb CHJBHO
3aBBIILEHHY10).

MHoro nyTtaHHIE BHOCUT TO, YTO 3HAYWTeNbHAs 9acTb MEHCHOHEPOB
npoponxkaer padorats. Kpome toro, quib ~1/3 (axkTHuecKUX HOXOIOB
rpax<JaH JeranpHa ¥ ob/JaraeTcs TeHCHOHHBIM HAJIOTOM (3TO BEICKA3bIBaHHE
OwbiBlIErO Hpeacenatess npasiaeHus [lencronnoro GhoHaa).

OduipanpHEX Ty6aUKallni B JIETKO AOCTYTHBIX K3IAHUAX OYeHb MaJo.
OCHOBHBIM HCTOYHHKOM A@HHBIX aBTOpaM CaAy:xujiH Nydauxauuu B «Poc-
CHHCKOH rasere». MX peunau Ha YeTHIpe KAaTeropHH: «d» — O(HIIHAJIbHBE
ny6auxaiud [IpaBuTe bCTBa 1 BEOOMCTB; «0» — MyOJHKALHMK CO CCHIIKOH
Ha ceefenns [ockomcrata, MUHHANOrOB M ADYTHX BEIOMCTB; «B» — HH-
TEpPBbIO C T'OC. YHUHOBHUKAMM PAaHra MHHHCTPA; «I» — TPOUKe MPHBOIHMBE
XKypHanuctaMu cgefeHua. OHM 3a4acTyi0 He COBMAJAKT APYT C APYroM,
a MHOT/IA PACXOXKJAEHHS 3HAYKTe bHB. [IpenodTeHusl OTIaBanKCh NaHHBIM
GoJiee BBICOKOH KaTeropHn HaléXHOCTH.

4.2, T'pynnbl HaceJeHHHA. 37€Ch JOCTATOUHO MOAPOOHBIE U HANExKHbIE
pesyabTaThl cofiepxaTces B mepenucy 2002 r. [7].

e 145,2 MaH. — NOJHOE HaceJeHHe CTpaHbl (IpaBia, K MOMEHTY BBIXO/1a
3TOH KHUTH OHO COKPATHUTCS Ha ~21,7 MJIH.).

o 31 MaH metel, LIKOJBLHUKOB U CTYAEHTOB (MpHMepHO | MJIH CTYIEHTOB
(haKTHHYECKH MOTOJMHHUTENBHO paBoTaeT, XOTs He BCerja JerajbHo).

o 84,4 MaH rpaxaaH TPYHAOCTOCOGHOTO BO3PACTA, VKe He Ydaliuxcs.
M3 Hux npumepHO MOpOBHY MyXKUKH MoJoxe 60 JieT W KeHUMH MOJOoXe
5b qer.

e 29 MuiH rpaxpaH oblieneHCcHOHHOr0 Bo3pacta (9,3 MJIH MY>XUHH H
20,5 MJaH XKEeHUIHH).

e Taxum 00pasom, MOTEHIMANbHBIH TPYAOBOH pecypc CTpaHbi He mpe-
BoiIIaeT 84 MJH udesoBeK. PakTHIeCKH OH CYyIIleCTBEHHO MeHblie. B 3To#
Bo3pacTHOH rpyre 3,0 MJIH HHBaNKIOB, JHIIb YACTh H3 KOTOPHX padoTaer.
[TpubansnTenbHO 3 MJIH MEHCHOHEPOB-CHJIOBUKOB W (1,7 MJIH TeHCHOHEPOB
BpedHbIX npodeccuit, ~18,2 MaAH TpaxaaH TPYAHUTCS TOJNBKO B MOACOOHOM
X0391CTBe, He yIJIauuBas Npy 3TOM HaJOTOB WJHM OTYKCJeHUH. Kpome Toro,
HeMaJ0 Tpax<aH HaXOAMTCA Ha WoKAMBEHKHH APYTHX 4/€HOB ceMbH. B urtore
no paHueM nepenucn 2002 r. TosbKO

o 62,2 MyiH 4esioBeK O(HIIMANBHO Ha3blBasNK cedsi paboTawIUMK. DTO
SBHO 3aHMKeHHas 1uppa.

Hucno pabomaroujux. udppel mo yucay paboTamolvX HauMeHee Ha-
néxuel. [lo cnosam npeacenatens I1D, 3a centadps 2001 r. cobpano
37,4 mapa py6. He yTouHeHo, B3ITE OHU 110 3apiJiaTe aBTyCTa MJH CEHTO-
psi. [Toaromy npumeM cpennio uudpy 3apnaatel 1558,5 py6 £0,54 %; To-
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raa B3Hochl B [1D ¢ onHoro venosexa 28 % ot 3apnaatel paBubl 436,38 pyo.
dro paér uumcno pabotaoux N, = 37,4 wmapa py6/436,38 pyb. =
= 85,7 MaH gena. £0,54 %.

Ho, no cnoBam MHHMCTDA HaMoroB W cOODPOB, 3a SIHBAPb-CEHTAODH
2001 r. B [1® cobpano 328 mapn py6. (B cpeaHem 36,44 MJpa B Kax[bii
Mecsll, 4To Jauiib Ha 2,6 % oTaudaetcs oT uudpH 3a ceHTsOpb). OnHAKO
CpeflHsiA 3apm/iaTa 34 SHBAPb-CEHTAOPh WJM AeKadpb-aBryCcT COCTABASET
1622 p. £ 0,05 %. 10 naér uucao padotaroumx N, = 80,2 MIH 4eJ., 4TO
oTavuaetcs noutH Ha 7 %. Cyas 10 TakoMy PAacXOKJIEHHIO, Na)e MUHHU-
CTPEl HE pacriofaraloT HOCTOBEpHOH MHpopMalnel (YMBILIIEHHO HCKAXKATh
HUMEHHO 3Ty UM(pPY BpsiA JK cTaty Obl).

JKypHanUCTH ¥ HETMPaBUTENLCTBEHHBIE KOHOMHKCTHl HA3BIBAIOT Camble
pasHble uudpbl. Hanorosas wncnexius cooduuaa, 9410 yxe 76 MaH dusu-
geckux Jauu noayduan MHH. On Hy>keH TosmbKOo padoTaloniuM JierajabHo.
[puuém, 10 cBOEMY OMBITY Mbl BUAKM, YTO TOKA He BCe JIeralbHO padoTai-
1Ke ero noayduau (Ha riasox, noayunan &80 — 90 %). Takas ouenka gaér
85-95 MaH JeradbHo paGoTawoniMx. CpaBHUBAs 3Ty OUEHKY ¢ JAHHBIMU
IBYX MHHHCTPOB, pHMeEM

Np 7= 85-90 maH. yen. = 87,5+ 2,5 man.4es. (39)

I'acmapbaiimepot. Bo3moxHO, UHCAO paboTaioniMxX BKJOUaeT B cebs He
TOJIBKO rpaxjaH Poccum, npoxusaioiuinx Ha eé rteppuropud. Ecau 3to
TaK, TOMBKO JerafibHO padoTaloluMX MHOCTPaHIeB (Braodas rpaxaan CHI)
NOJDKHO ObITh 14—18 MJH yenoBek. A Beab HEMAJIO eillé HeJleraJbHbX. DTO
TPEBOXKHBIU MpHU3HAK, €CJH OJAroCoCTOsIHHE CTPAaHBl CHJIBHO 3aBHCHUT OT
HHOCTPaHHBIX padodux. J[aHHBEIH BONMPOC BO3HUK HEOXKHMIAHHO, W 3aCHYXKH-
BAET OTAEJBHOTO U3Y4eHHSs.

Ho Henbss cuuTaTh HAAEKHBIMM KCIOOJAb3yEMble 3/leCh TaseTHbe Myo-
Juxkanuu. s HoCTOBEDHOTO AHAJM3a HYXKHBl XOpOIIME CTaTHCTHYECKHEe
JaHHble, B 4acTHOCTH, MO MHEHMIO ABTOPOB, YMCJAO PabOTAIOUUX MEHCH-
oHepos B 2-2.5 pasa Goubiie opuIManbHOro U coctaBaser 10-13 muH.
[Tpu 3ToM Hemanas uX 4acTh padoTaer JierajbHo (TO €CTb AT HAJOTH),
HO 0e3 TPYAOBOH KHIXKKH, Tak 4To 1o crtatuctuke [1D ouu uucastces
HepaboTaUIUMU.

D10 ¢BsizaHo ¢ TeM, 4To 10 01.01.2002 nencronep, padotatwouuit ¢ Tpy-
JIOBOH KHIKKOH, MOy4as He MOJHYI0 TeHCHIO, a Julilb MUHUMAaJbHY10. Ho-
BBIM NEHCHOHHBIH 3aKOH OTMEHsIeT 3TO OorpaHudeHue. Bosee Toro, Jerasb-
HOE TPoAo/KeHHe padoThl IPHBOAMT K YBEJHYEHHIQ MeHCHOHHOTO KanuTaJja
JJIS MCHHCJEHHUS CTPAaxXoBOM M HaKoMHTenbHOH dacTed meHcuu. [loaTomy
MOXKHO OXMAATb, 4TO MEHCHOHEPHl MOCTENEHHO MepecTAHYT CKPbIBATH (haKT
paboThl, ¥ UYKCJO padOTAIOHIMX TEHCHOHepOB no AaHubiM [1D BospacTér
1 NpuOAU3UTCH K (PaKTHIECKOMY.

4.3. T'pynns! neHcuoHepoB. CBejeHus O pacrpefesieHHH fMeHCHOHe-
pOB MO pasHbiM TPYIINaM HEMOJH, a JaHHble [leHcnoHHOTO (hoHAa, mepemnu-
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cu — 2002 1 Apyrux HCTOUHHKOB 3aMETHO PACXOAATCs. ABTOPH COCTABUIMH
CACAYIOUYI0 CBOAKY Ha oxTadps 2002 roga.

e 38,4 MJTH 4eJOBEK — TMOJHAs YKCJAEHHOCTL TMEHCHOHEPOB MO JAaHHBIM
D PD. Iro nHapéxnasa uudpa. OTAeNBHO YHCJISHHOCTH TE€HCHOHEPOB
MY’KUMH ¥ JKEHIIHH He Monafanuch. [To KOCBEHHBIM JAHHBIM MOXKHO Olie-
HUTb A21D MJIH MYXKUMH ¥ 23 MJIH 2KEHIIHH.

e 4.7 MJH MHBaJWAOB BCEX BO3pacTOB corjacHo nepenuck. OpHaxo
Mo JPYTHM HCTOYHHKAM TONHOE YMUCJ0 MHBANMAOB cocTaBaser 11 maH.,
g10 comHuTeNbHO. W3 Hux musaauwmos [ w II rpynn — 1,1 man., 9To
npaBnonoaodHo. CKOMABKO W3 HUX WHBAMKIOB MO OOIIMM H CKOJBKO HO MPO-
theccHoHaNBHBIM 3a00JIeBaHUAM — He co00manoch. [To KocBeHHBIM JaHHBIM
MOXKHO OIIEHMTb 3TH 4ucdaa Kax 1,7 mud u 3,0 MJH.

o 08 MuH nau Gosee — TMeHCHM 110 TOTEpe KOPMHJbUA; M3 HHUX
0,5 maH. — petsam, He meHee (),3 MJIH. — BAOBaM U DOAUTEJNSM.
® 6,6 MJIH. — MEHCHOHEPH CHJIOBBIX BEIOMCTB, BBIXOASIIIIHE HA MEHCHIO

CYUleCTBEHHO paHblile 00iiero cpoka. Dt JaHHBe MOJNyUeHbl KOCBEHHOH
OIIEHKOH pe3yJbTaToB MeperucH.

e 2.3 MJH. — TPY/JOBHIE MIEHCHH C JIFOTHEM CcpokoM. M3 Hux 2,0 MaH. —
BpeJHbEle MPOM3BOACTBA, (0,25 maH. — pations CeBepa.

® 24,0 MyIH. — OOBIYHEE TPYAOBLIE MEHCHU 0e3 JIbTOTHBIX YCJOBHI.

e 1,6-5,0 myH ounuancHas u HeouiIHaMbHASA OLEHKM dHcaa padoTa-
IOUHX TTeHCHOHepoB. [Ipu 3TOM COBEpIIEHHO He YUHTBIBAIOTCS MEHCHOHEPH,
nogpabaThiBalolie B POZHUUHOH TOPTroBJe K cdepe OBITOBBIX YCAYT.

4.4. Jlemorpacusa. Psg nanubx mepenucu oxtabps 2002 r. yxe
onybaukosan [7]. Ha ux ocHoBe cKOppeKTHPOBAH psif AaHHBIX [ocKomceTaTa
3a 1989-2002 rr. (oT npeAbIAyiIeH Mepenuck A0 AAHHOH).

OueHb HHTEpeCHBl AaHHBIE MO M3MEHEHMIO YHCJIeHHOCTH HaCeseHHs
(rabn. 17 u puc. 6). PaHee nmy6auKOBAMUCh TOABKO AaHHBIE IO IMOJHOMY
M3MEHEHHIO UYHCJeHHOCTH HaceJeHus. V3 mnoBefeHHd COOTBETCTBYIHOUIEH
KPUBOH Ha puc. 6 HEBO3MOKHO OBIIO 1aTh MPOTHO3 H3MEHEHHS YHCIEHHOCTH
Ha Oarxatimue roael. Celyac e OTAEeNbHO AAHBl €CTECTBEHHBIH MPUPOCT
(pa3HuIla pOXKAAEMOCTH W CMEPTHOCTH) M MUIDAIMOHHBIH MPUPOCT (pasHu-
ua npuesiaa B Poccuio u yesna). DTo nposcHAET KapTHHY.

2002 rom1

Puc. 6. M3ameHeHHe YHCAEHHOCTH Hace eHHd (ThIC. YeJ0BEK); TOUKH — eCTEeCTBEeH-
HbIH MPUPOCT, TPEYTOMbHHKH — MHTPAUHOHHDIH, KPYKKH — TIOJIHBIH
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Taoauua 17. MameHeHHe YHCASHHOCTH HaceJeHHs (ThIC. Y/0BEK)

EcrectBenHbl#t npupocT | MurpaurosHslil npupoct | O6uwi npapoct
(v6BLIb) (y6BLIDb) (y65L1B)
1989 580 83 663
1990 338 164 502
1991 110 52 162
1992 —907 176 _31
1993 —738 440 —298
1994 —870 Si1 -89
1995 —832 502 —330
1996 —818 346 —472
1997 —750 353 —398
1998 —697 285 —412
1999 -923 155 —768
2000 —954 214 —740
2001 -937 72 —865
2002 —935 78 —857

Bugno, uro ¢ 1989 r. mo Hacrodiee Bpemsi, HeCMOTps Ha OTbBe3[
MHOTHX DOCCHSIH Ha 3arnaf, MHUTPAUHOHHBIH HPHPOCT Obll TOJOXKHTEJEH.
fdcHo, 4TO 3TO CBA3&HO C Hepee3NoM rpaXJIaH W3 pecrnyOJUK (GJHKHETOo
3apy6exbst). OcobenHo Gosbiium 3T0T puTox 6bl B 1994-1997 rr., korna
ObIBHIME pecnyOJNUKH BBITECHSJH PYCCKOA3blUHOEe HaceseHue. Ceflqac OH
yhaj MOYTH [0 HyJs, HO He M3-3a CMATYEHHA [ABJEHHs, a [OTOMY, YTO
yexaJsu Mo4YTH BCe, KTO OBl B COCTOSIHUU CHATBCA ¢ MecTa. [ToaToMy MOXHO
YBEpeHHO CKa3aTb, YTO B OJMXAHIMe TOAbl MHIPAIMOHHBIH APUPOCT He
npesbicut 100 ThiC. ues. B rom.

EcrectBennbil npupoct pesxo nagan ¢ 1989 no 1992 r. mo wmepe
VXYOIIeHHS! KU3HEeHHOTO YpOBHA (M3 puC. 6 BHAHO, 4TO MHQJAUHA B Te
rogbt Obya yxe 3HauutesbHoi). Llokossie «pedopmbl» 1992 r. HacTosbKo
YXYIIMAH YPOBEHb KHM3HH, UTO JIOAM OosdNHCh 3aBoAMTb aAeTed. M yxe
¢ 1993 roaga mo HacTosiiiee BpeMmsi YCTAHOBMJCS OTPHUATEJbHBIH ecTe-
CTBEHHBIH NpUPOCT Ha cTaduabHom ypoHe —850 + 100 Thic. ues./roa. Ox
00yCJIOBNEH B OCHOBHOM CHMKEHMEM POXAAEMOCTH, a TaKxke HEKOTOPhIM
yBeJHYEHUEM CMEPTHOCTH TpaxKaaH cpefHero (padotocnocobHOro) Bospac-
Ta. [lo-BHAMMOMY, HOCJEHEE CBSA3AHO CO CTPECCAMH, TaK KAaK CMEPTHOCTD
CPEAH MOXKUABIX TPa/JaH MPAaKTHUECKH HE BO3POCJA, HECMOTPS HA YXYI-
1IeHKe YCOBUH M U3HH U 31paBooxpaHeHus. [TosTomy Ha Gaukafiiye rofsl
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MOMKHO TIPOTHO3HPOBATH TOT JKE OTPUIlaTeIbHBIN MPUPOCT (eCaH KapAuHAIb-
HO He H3MEeHWTCS MpPAaBHTENLCTBEHHbIR KypC, YTO MaJo BEPOSTHO).

[To cymme 3TUX (haKTOpOB, B BIMKalline 5 JeT cIefyeT OXKHIATh OTPH-
LaTeNbLHOTO TOJHOT0 MpHpocTa Hacedenus Poccud B cpepnem 1o -800 Toic.
qea./ron.

4.5. IIpoponmutenbHocTh KuU3HHU. CpenHss TNPOAOXKHUTENbHOCTh
KU3HM rpaxaan Poccuu Ha 1999 r. cocrapasaa y myxuun Ty, = 60,5 met
u y xeunn Ty = 727 mer. B 2001 r. nmo paHHbIM pemorpaduieckoi
KOHUENUMK oHAa Oblia B cpepeM T = 65,9 jetT, mpuuéM y KEHIIUH OHa
Ha 12 met Gosibllle, UeM Y MYKUMH. DTO O3HAUaeT, YTO CPeHss MPOJOJ-
JKUTEJBbHOCTDh XKU3HU MyXKuuH Ty ~ 60 jeT (Ha 1ejie HECKOJBLKO MeHblile,
Ty ~ 58,6 net), a xeumun Ty ~ 72 roga (Ha nejie HECKOJLKO OOJblie).
ITO NOKasblBAeT, 4TO 3a 2 roja CpeHsisi MPOAOJIKHTEIbHOCTb KH3HH
cokpaThsach Ha 0,7 rogpa — oueHb TPeBOXKHbLIH mpu3Hak. CpenHsas mJH-
TeJbHOCTD >KU3HHM Ha TEeHCUM T10 TMPOrHO3Y MJIsi HOBOTO 3aKOHa O MEeHCHSiX
coctasasieT 1, = 19 set. TIporHo30B 0TAEeAbLHO AJIT MYXKUUH W KEHIIUH He
ny6AHKOBaAOCh.

[{ncpol Ha nepBbIF B3TMAL HE COMJIAcOBaHbl: BO3PACT BLIXOAA Ha TEHCHIO
60 eT Y MYXUHH U DD JeT y XKEeHIUH, TO ecTh cpefHuit 57,5 qet. Ero
Pa3HOCTbL CO CpellHe!l MPONOMKHUTEJLHOCTLIO AKH3HU cocTasseT 10 jer,
a He 19. PacxoxjeHKe BeJHKO.

Ha camom nesie Hajgo He NPOCTO ONEPUPOBATH CO CPEAHUMU HUbpamu, a
TPOBOAUTL YCPEAHEHUsT ¢ YUETOM (PYHKIHH pacrpeneseHus CMepTHOCTH 110
Bo3pacTaM. Hanpuwmep, mo Beauuune T, MOXKET MOKA3aTbCsT, UTO MYXKUHHbI
BoOGIIe He N0XKUBAWT A0 nencuu. Ho y myxuus B Bozpacrte 40-50 ner
JIOBOJIbHO BeJHKa CMEepTHOCTb OT WH(apkTa. Te, KTO MepeXuJH ofMacHbH
BO3DACT, HMEIOT 1IaHC MPOXKUTL 3aMeTHO aodblie 60 Jer.

OnHako (HYHKIUM pacrpefefeHdss He MyOAHKOBAJHCh, TaK YTO Hejb3s
NPOBEPUTb COTVIACOBAHHOCTL UMD N0 TPOAOAKHUTENLHOCTH kU3HU. Cama
uuppa I, = 19 npexpcrabasieTcss yMbIWAEHHO 3aBbILUEHHOH, YTOObI YMEHb-
ILIKTbL PAa3Mep CTPAXOBOW UACTH MEHCHH.

4.6. Cpepnsis 3apnymara. B Taba. 18 mpuBeseHb cpegHHe NnoMmecsd-
Hble ¥ NMOKBapTaabHbLe 3apIAaThl Z, N0 CTPAHEe JAS HCUMC/ACHHS MEeHCHi (To
€CTb Te, ¢ KOTOPLIX B COOTBETCTBYMOIEM Mecsiiie Oblad oTuucaeHbl 28 %
B [lencuonnwit ¢poun PP). CyniecTByoT enlé HauucjaeHHAs 3apmJjata z
¥ OLEHKH TIOJIHOH 3apmaThl ¢ YYETOM TEHeBLIX BbIMAAT z;. OHU CHJBHO
oranuarores. Tak, na 1-# keapraa 2001 r. npeacenarean [lencuonnoro
(oHaa npuBoaUa Takde LUQPEH:

2= 1523 p. (a), 2, ~ 2500 p. (6), 2 >4500p. (8).  (40)

HauucienHas 3apnjata npeBblaeT CPEeIHIOI «NHEHCHOHHYIO» MOUTH Ha
1000 p., 1.e. Gomee uem B 1,6 paza. ITO 03HAYAET, UTO CO 3HAUUTE/Ib-
HOW [0JIM JierajibHOM 3apnJjaThi He MOCTYNaloT NOJOXKEHHBIE OTUHCIEHHS
B [lencuonuniii ¢oug (I1P). OrtuacTH 3TO CBSI3aHO ¢ 32AEPKKOH BbI-
nJaT 3apnaaThl Ha MHOTMX npeanpusTHsax. Ho BO3HHKaeT 1IE€KOTAUBBIH
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sonpoc. [I® He coobiian o GHICTPOM pPOCTE 33JI0/OKEHHOCTH 0 B3HOCAM.
CaenoBaresbHo, B3Hoch Beé ke nonapawot B [IdP, xord ¢ onosganuem.
Torna pasHuna Mexay cpeiHed W HAUMCJAEHHOH 3apmaaTofl He [OJKHA
OuiTh Gosbiiof. Het v Tyt npoiinoit Gyxraarepun [Md — cobpars Bce
B3HOCH!, MYCTh € 3a/ePXKKOH, HO 3aCUUTaTh JIS pacuéta pasmepa MeHCHH
TOJNLKO nocTyniaeHuss B cpok? Ilompospenusi o ABOHHONH OyXradtepud moji-
KPeMIIOTCS CAefVIONIMMH CcoO0paKeHUsAMU. Bo-mepBbuiX, B o(rLHagbHOM
oprane — «Pocculickoli razetes — 10 mepexofia Ha HOBYIO MEHCUOHHYIO
cucremy (01.01.2002 r.) ny6nuKoBasHCh CBEIEHHUS TONLKO O «[T€HCHOHHOH»
3apmjare, a mocje — TOJAbKO O HauucaeHHoH. OfHOBpeMeHHO Ta W Japyras
3apnaatsl He AySJAMKOBAAUCL, YTO [MOA03pHUTENbHO. Bo-BTOpBIX, CpefHsis
HauuC/eHHas 3apnaarta MopasuTenbHo GhICTPo Bbipocaa oT ~2500 pyod.
B 2001 romy mo ~=5000 B 2003 roxy, XoTS HU O KAKOM IBYKDATHOM TMONbEME
JKU3HEHHOTO YPOBHS HUKTO He TPyOM..

B-TpeTbux, 3agepxKu 3apmaaThi B CPeAHEM NO CTpaHe HUKOTAA He
ObIIH GOABUIMMHU, XOT Ha OTASAbHLIX TPEANPUATHAX OHH MONIM AOCTUraTh
nonyrona W Gonee. CpefHsas 3afepkKa ONpeAeseTCss Jerko: Halo B3sTh
naHHble [ockoMeTara no cyMmapHoil 3ajiepKKe B CTpaHe W MOAEAMTh WX HA
CPeHII0 3apIaTy M uucao padorawoimuX. [IpoBenéHHble aBTOpaMu Takue
pacuéTbl OKA3aJu, UTO aaxe cpasy mocje aedonarta asrycta 1998 r. cpen-
HsI 3a7ep:KKa He TIpeBblllana ofHoro Mecsua, a B 2003 roxy cokpatuiach
0 3-X JHeH.

Tab6nunua 18 Cpennue 3apnaatsl z. (a), py6/mec.

2000 . 2001 r.
Aupapn 1194 1136
Deppanb 1324 1620
Mapr 1254 1811
Amnpesnb 1244 1724
mak 1252 1653
Hionn 1271 1635
Hiomp 1413 1896
Asgryer 1411 1550
Centabps 1325 1567
OxTa6pb 1528
Hosa6pb 1457
Jlexa6pn 1584
I kBapran 1257 1522
II kBapran 1256 1671
I11 kBapran 1383 1671
IV xBapraa 1523
Tonosas 1355
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UuCTO TeHeBas 3apmJyaTa paBHA pasHUIlE 2z, — 2y U BecbMa BeJdKa
~2000 p/mec. Onnako ecau e€ Jierajsv3oBath, TO ¢ 3TOH CYMMbl HAJI0 3a-
MJATHTL TOAHLIA nakeT oruucaenuil 35,6 %~=710 py6. emé no ynepxauus
HaJ0TOB. 3HAYWUT, MpPU MOJHOH Neraju3allid U CBOEBPEMEHHOH BBITATE
3apmsiat Mol 66t UMeau (Ha 1-it ksapraa 2001 r)

2/~ 3800 p. (1), (41)

at0 B 2,5 pasa Gosbure HbiHemrHero 3HaueHusi (1). CoOOTBETCTBEHHO BO3-
pocau Obl B3Hocki B 1D W mopoxogHuiil Hajor. Jlerko BUeTb, 4TO Takue
B3HOCLI Ofecrevuau Obl BLIIAATY MEHCHH Bbillie MPOXKUTOUHOTO MHHUMYMa.
Taxkum 06pa3om, COBpeMeHHLIH HeIOCTaTOUHbiH YPOBEHb TEeHCHi B MEPBYIO
odepe/b 00yC/a0BAeH TIpeodaafaHieM TeHeBOH IKOHOMUKH ¥ COOTBETCTBEH-
HO MJ0X0H cOOHPaeMOCTLIO HAJOrOB, U JHIIbL BO BTOPYIO ouepeib — Iljla-
YeBHBIM COCTOSIHUEM 3KOHOMHKM (XOTsi 3Ta NpUYUHA TOXKe BechbMa Cylile-
CTBEHHA).

[Tonoxxkenue c¢ moctynieHueM B3HocoB B [ID wmoxer ceifuac cyte-
CTBEHHO YAYYIIHMTLCH B CBSI3H C NPHHATHEM HOBOrO TpynoBOrO KoOjekca
Ne 197-®3 or 30.12.2001. B uém npemycMoTpeHbl MmTpadHble CaHKIHH
K TpeANpHHUMATESIM 32 3alep:KKy 3apabOoTHOH MaaThi. YKe B KOHIE
2001 r. mMHoOrue NpeANpHHUMATENH MNOTOPOIHJAMCL BLIIJAATHTL 3a70J/KeH-
HOCTh. JTO MOXKET TPHBECTH K NMOABEMY Cpe/lHel 3apmiaThl z. A0 pa3Mepa
HaYMCJEeHHOH 2; ¢ COOTBETCTBEHHBIM yBenuueHueM B3HocoB B [1D. Torna
IJ1s ABOHHOH ByXraJTepuu He ocTaHetcsi MecTa. OmHAKO TEHEBYIO 4acCTb
3apIJiathl FOpaspo TpyAHee Jeranusobath. JloOble AbroTbl, KOTOpble NpU
9TOM TOCYAapCTBO OOelaeT TpaxKAaHHHY, OYAYT CYIIECTBEHHO MeHble
HaJorOB, KOTOpble OH AOTOJHHUTENbHO 3amaaTHT. EaUHCTBEHHDbIH BeCcoMbli
apryMeHT 3jecb — CTPax Hakas3aHHs, [AOCTATOYHO CypPOBble MITpadHble
¥ [axke YroJioBHble CaHKLUMK U aKTUBHAs paGoTa HaJoroBOH MOJHIIMU.

4.7. HeseranbpHble goxofpl. Paszymeercsi, HUX TOYHble pasMepbl
HeusBecTHbl. [lo caosam ObiBliero mnpexacepatens IleHcuonHoro (¢ouna
M. 3ypabosa, B 2001 r. cpenHsisi «IeHCHOHHAsl» 3apljaTa INpPUMepHO
1500 py6./mec., wnaudcaennas 3apmaata — 2,5-3,0 Tbic. py6./mec.,
a MONMHBIA 10X0A ¢ YUETOM HeslerajbHOro OH OlLEHU KaK 4,5 Tbic. pyd./Mec.
BepositHo, OH BKJlOWaa Cloga [0XOIbl MEJKHX TODPrOBLEB, CTPOUTesel-
«aBalurHUKOB» W T. I1., YCKOJb3aI0HIHX OT PETUCTPALMH W YINAThl HAJIOTOB.

Ho ecTb enté oaurapxu. B nauane 1996 r. IlpaBurennctso P® onys-
JMKOBaJ0 HEMoJHbie opUiHanbHbie gaHHble 3a 1992-1995 roabl. 3a a11 4
roga unpasuus cocrasuaa 1800 pas, a HOMHUHaAbHas 3apaboTHas maaTa
Bospocaa B 300 pas, To ecThb MOKymarteabHass CHOCOOHOCTL HaceJeHHs
yMeHbWHAACh B 6 pas. B To ke BpeMs cyMMapHasi MPOAYKIUS MPOMbILI-
JEHHOCTH M CceJbCcKoro Xoss#ictBa ynasa B 1,6—1,7 pasa. Ecau panbuwe
HaceJleHHe B COCTOSTHUM OBLIO CKYNHTbL BCIO MPOM3BEAEHHYIO MPOAYKIHUIO,
TO Telepb OHO MOMIO KyNUTb AMb 1/4 eé wactn! Uto ke cTasno ¢ ocTadnb-
HOU MpoM3BenéHHON npoaykuueii? Begb Ha cK/iagax oHa He 3ajexanach.
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Bosmoxkno auinbh onHo oObsicHeHue. [lpoaykuust Obijia mpogaHa Hejie-
rajbHO (B TOM uMcjae Ha 3anapg), a BbIpyueHHble 3a Heé AEeHbIM TOoXKe
HeslerasibHO YIIJIM HAa KaKWe-TO cuerta B 3apyOerKHbLIX HJAM POCCHUCKUX
fanxkax. Ho B 3TU HeserasbHble JOXO[bl BXOASIT U JOXO/bl UACTHOTO Mpej-
IPUHKHMATENLCTBA, [/ KOTOPLIX BHOJHe paszyMHa oineHka M. 3ypabosa
(50% ot seranbubix aoxofaos). IloaToMy okoHuaTesbHOE paciipefeseHie
JIOXOJI0B HA Hauado 1996 r. BLlrasuT caeyoinuM o6pasom.

[pumepro 1/4 noxonos JgeranbHa. E€ mnosayuaer ocHOBHAasi Macca Ha-
cenenusi (JeranbHbif CyMMapHbid JOXOM oaurapxos Huutoxen). EmiEé 1/8
MOJHOrO JOX0a — 3TO HeJeralbHBIH MOXO0J OCHOBHOH MacChl HaceJeHUs
(Menkuil GusHec kK Heit oTHocuTest). OcTanbHble 5/8 — 3TO HeJerafbHbIH
JIOXOJl OJIUTaPXOB, KOTOPLIM OHU JIEJISTCS CO CBOMM OKPYXKEHUEM U KOPPyM-
NUPOBAHHBIMM YUHOBHUKAMM,

OueHUM BAMSIHHE HeJerajibHbIX J0XOM0B Ha AELMJbHBIH KO3(hGhUUIMEeHT
(8 § 3 nns meranbHBIX JOXON0B HalneHO 3HaueHue s« = 8, 8). Heneranbubie
JIOXO/bl OCHOBHOH MaccChl HacejieHUs ero ¢1ad0 U3MEHSIOT, U00 UX pacrpe-
HedeHue He A0JKHO 3amerTHo usmenuTh f(C). TMoambii JeranbHbil moxon
«BepxHnx» 10% Hacenenus coctasaser ~1/3 oT jerambHOro 10X0/a BCEro
HacefeHus, TO ecTb 1/8 MONHOTO 10X0Aa BCel CTpaHbl. YU&T HeJerafbHoro
JA0XOfla HEeOoJMrapxuueckux rpynn yseauudsaer 31y uudpy B 1,5 pasa,
TO ecThb paér 3/16. Yuér ke onurapxo nofasaser cioga 5/8, TO ecTb
yeearuuBaer enié B 4,33 pasa. [lockoabky Ha goxon «HikHUX» 10% 310
HE BJIMSIET, TO BO CTOJIBKO K€ Pa3 YBeJHUUBAETCS 2.

Htak, ¢ yuéToM HejerajbHbIX IOXOZOB MOXHO OUEHMUTL IeLUJbHBIN
KO3(QGHIHEHT KaK 3¢ = 38. DTO pa3yMHO CONIACYeTCs ¢ OlleHKAMU 3KOHO-
MUCTOB W TIONUTOJOTOB, MPOCKAaJbL3bIBAKIIMMA B eYaTH.

JakjaoueHue

B atoli rmaBe paspadoTana Mofe b NEeHCHOHHOH CHCTEMBI, MpeBOCXO/s-
Hiedl Bce CyllecTBYIollHe B Mupe cucTeMbl. [lepeuncaum eé BaxkHe#inue
aCTeKThi:

— CucreMa npocTa M YHUBepcanbHa — [JIs BCeX FpaxKiaaH, BKJIOuUas
NpesHAeHTa CTPaHbl, MEeHCHS onpenessieTcsi TONBKO [0 CYMMapHOMY OT-
gucaendio B IleHcHOHHBIH oHx 3a Bcio xu3Hb. McuesaioT otpacnesble
TIEHCHUHM, TIOHSATHE TPYLOBOro cTaxka ¥ MHoroe apyroe. Ilpw stom nescuu
JI1s1 YMHOBHHKOB OYyAYT A0CTATOYHO BblICOKHMM. Ho HasHauaTbes oHu OYAyT
Ha OOHIMX OCHOBAHMAX. JTO YMEHLIIMT HEraTHBHOE OTHOLUEHHE ILHPOKHX
CJ0EB HACENEHUS K YHHOBHUKAM M CHHU3HT COLLMAJbLHYIO HANPAKEHHOCTD.

— PasMep NeHCHOHHLIX OTUMCJAEHMH 3AHOCUTCS HA JUIEBOH CUET pa-
foTHHKA He B pydJasx, a B J0JsX CpeAHedl 3apmaartbl MO CTpaHe 3a TOT
xe Mecsll. B Takux Ke eIMHMIAX YCTAHABAMBAETCS pasMep MEHCHHU. DTO
aBTOMATHYECKH HHACKCHPYET Ha MH(PAALHIO KaK NPOLIIbIH TPYAOBOH BKAAA,
TaK U HeHcUlo, U ofecrneunBaeT CTabMIbHOCTD CHCTEMb B TeUeHHe MHOIMX
[IecsITKOB JieT, 1aXKe B YCJAOBHAX CUALHOH MHQJISLUM U (PUHAHCOBLIX 00Ba-
JIOB.
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— CucreMa MMeeT HaJIOrOBO-pacHpene/NUTeNbHBIH THI, UTO HaA&XHO
npegoxpaHsaeT e€ OT (PMHAHCOBLIX MOLIEHHMYECTB H Ka3HOKPAACTBAa, 4TO
TaKke CHOCOOCTBYeT CTabUALHOCTH.

— Pacuérbl N0Ka3LIBAIOT, UTO aXKe MPH HbLIHEIIHEM COCTOSIHHH 3KOHO-
MHKH 3Ta CUCTEMa MOXKeT 00eCnednTh BCeM KaTerOpHsIM Hace ] eHHUs MeHCHU
B 1,5-2 pasa Bblllle HLIHEITHUX.

— CucreMa ofecneudBaeT COlUaNbLHYIO CIPABEANHBOCTL Pa3MEpOB TeH-
cuil. OHa He ypaBHHUTENLHa U MOOLIPSET Jeraiu3aluio JI0XON0B, YKperlie-
HUE CEMbH, POXKACHHE NETEH.

— [Hestensuocth IlencHoHHOTO (hOHAA CTAHOBUTCS ropasio GoJee mpo-
CTOM M INPO3pPaqHOH, & ynpas/jeHue BCed CUCTeMOH MPOU3BOAUTCH CAMH-
CTBEHHBLIM [1apPaMETPOM — MPOLEHTOM MEHCHOHHLIX OTUHCAeHHH. DTO 103-
BOJIMT YMEHbIIHTL UWMHOBHWYMH anmnapaT, CHH3HThb HaKJafHble DPacXOibl
¥ COOTBETCTBEHHO YBEJMYHUTL MEHCHH HJAM CHU3UTbL MEeHCHOHHbLIe OTHHCJe-
HYS.

Psin uneél manHoi Momead MOXKHO HCMNOJAL30BATL IS JAPYTUX Leded,
HANpHMep — MOCTPOEHHUS CHCTEMbl MEJHIHHCKOIO CTpaxoBaHus.
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I'masa V

MATEMATHYECKOE MOJIEJHUPOBAHHE
CJIO2KHBIX TPYAHO®OPMAJIN3YEMbIX
IMPOBJIEM COIHUAJIBHO-9KOHOMHYECKOIO
PAZBUTHA PETMOHA

Beegenue

B nacrosiiiiee BpeMs B Poccud Ma&T mepeXonHBIH MpoLece JIOMKH aMH-
HHUCTPATHBHO-KOMAH/HOH CUCTEMbl XO35HCTBOBAHUSI U CTAHOBJEHHS PbIHOY-
HblX OTHOIIEHHH B 3KOHOMHKE, a B TOJUTHYECKOM YCTPOHCTBE — 3aMeHbl
yHUTapH3Ma (enepanusmoM. HecoBeplieHCTBO MOMHUTHUECKOTO M 3KOHO-
MHUECKOr0 yCTpPoHCTBA KakK CJeICTBMe [aHHOrO [epexofHOro Ipouecca
PasBUTHSA CKasblBaeTCs Ha BCEX BAXKHEUIMX HAMNpaBJ/EHUSX AEATe/bHOCTH
pervonos Poccuu. B 3TuUX yeaoBHAX BakKHeHlIed 3amadedl CTaHOBUTCS
cTabuan3anus coluuanbHO-3KOHOMUUECKOH M 06I11eCTBeHHO- oMU THUECKOH
CUTYalMH H CHWXKEHHE COLMA/bHOH HANPSKEHHOCTHU.

O BAMSHUM COLHANBLHBIX U IKOHOMHYECKUX (PAKTOPOB HA COCTOSTHHE
U PasBUTHE COLMANDLHLIX fBJAEHUH B OOIIECTBE, TaKMX KaK MPeCTYIHOCTD,
6eHOCTb, COLMaNbHOE HepaBeHCTBO W Ap., TOBOPHUTCS BO MHOXeCTBE Ha-
VUHBIX H ny6auuucTHueckux pabor. OnHako B nogapJsionieM GOJbIUHH-
CTBE CJyuaeB WMeeT MecTO TOJbLKO KOHCTaTallusi (DaKTOB, He MPHUBOLUTCS
CTPOrUX MOATBEPXKAEHUH NPHUHHHO-CJeACTBEHHBIX CBsi3el, OCHOBAHHBIX HA
CTAaTHCTUYUECKHX NAaHHBIX. HacTosilee MccienoBaHue MOCBSIIEHO METOHO-
JIOTHH BbISIBJAECHHS OCHOBHbLIX 3aBUCHMOCTEH MEXAY COLHANbHLIM fBJAEHHEM
U XapaKTepU3YOIIMMH €ro ColMalbHO-IKOHOMUUECKHMY ToKasaTe 1aM1 Kak
Ha MeXPeruoHasbHOM yPOBHE, TaK W AJS OTAEAbHLIX PErMOHOB.

JI1060# couManbHbIE MPOUECe ONpeaessieTcss 3HAYMTENbHBIM UHC/IOM
(haKTOPOB, BKJIOYAIONIMM B cebst COCTOSTHHE 9KOHOMUKH, COLMAbHOE M0J0-
YKeHHe HaceseHHs1 ((KU3HEHHBIH YpOBeHb, 3aHATOCTb M Ap.), AeMorpaduye-
CKY10 OOCTAHOBKY, 3THO- U TreonoJUTHYeCKHe 0COBEHHOCTH PErHoHOB U Ip.
B nanHom uccnenoBaHuM ocofoe BHMMAaHHE YAEASETCS BOMPOCAM OLECHKH
CTeNneHH BAUSHHS (HAaKTOPOB Ha COCTOsTHUE colManbHoro siBaenus [1], [2],
ONPEAENTEMOro TONLKO YMCAOBLIMM MOKAa3aTeAsMH, NPH 9TOM CaMO COLU-
afbHOe SBJEHUEe MOXKeT M He ObITb ONpeJe/IeHO YHCJ/eHHO.

HcenenoBanue cocTOSHHUS COLMANLHOTO SIBAEHHST B OTAEJbHOM pervioHe
Ha9MHAETCSl ¢ YCTAHOBJIEHHs] HaOOpOB XapaKTepU3ylONIUX ero MpU3HAKOB
(noxasateneil). B 3ToM c/yuae perHoH MOXKHO pacCMaTpUBaTh KaK TOYKY
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MHOTOMEpHOT0 MPOCTPAaHCTBa, Pa3MepHOCTh KOTOPOro OMpelessieTCs dHc-
JIOM IPU3HAKOB. PaccTosgHus MeXay TOUKaMH NPOCTPAHCTBA, HCHUCASeMble
N0 NpaBHaaM AHAJAHTHUECKOH [eOMETPHH, [03BOJAI0T OMPENC/MTb [0J0-
JKeHMe KaI0W TOUKH OTHOCHUTENbHO OCTalbHBIX TOUeK M, CJIeA0BaTesbHO,
OTpeaeaTh MECTO 3TOH TOUKH BO BCeH COBOKYTIHOCTH, UTO /e/aeT BO3MOX-
HbIM HX YHopsaacdeHHe U KJaaccupuKauuio. B ocHose moctpoeHus WHAMKaA-
TOpa COCTOSIHHS M NTOKasaTesell YPOBHS Pa3BUTHS JIEXKHT TAKCOHOMUUYECKHUH
NOAXO0M, MPeaJoKeHHbH B [3].

AxTyanbnodl Ha CEerofHAMHWHA Tetb MPoOAEMOH ABASETCS KPAaTKOCPOU-
HOe TIPOTHO3HPOBaHWE Pa3BUTUS COLIMAJNbHO-IKOHOMHYECKUX SIBJEHUH, KO-
rfa CUTyallio OTpaXcaeT He KaKoH-jaub0 OTAe bHBIH MOKasaTesb, & LeJfbie
TPYIIb B3aUMOCBSI3aHHLIX NMPU3HAKOB, UTO 3aTPYAHSIET NpPUMEHEeHHe Teo-
pun auHaMudeckux paaos. [loaToMy 4To0bl OUEHUTL M CIPOTHO3HUPOBATD
pa3BHTHE COIMANbLHO-3KOHOMUYECKOTo fBJeHHs, HeoOGX0UMO yMeThb TOYHO
NpeicKasblBaTh 3HAYeHWd 3TUX mnapametpos. Has peueHus 310l 3amaqu
npejjaraeTcs UCIoab30BaTh MOAU(PHITHPOBaHHbIA 00yUalonuiics reHeTyye-
ckuit anroputM LGAP (Learning Genetic Algorithm for Prognosis).

Jpyrum akTya/nbHLIM BOIPOCOM MEKPErHOHA/AbHOIMO CPaBHUTEJLHOrO
aHanK3a sABJAseTCs npobaeMa MHOTOKpUTepHaabHoro Buibopa. Kak npasuno,
BO3HUKAET HEKast 3aaaiya M HeCKONbKO BAPMAHTOB €€ pelleHus, U3 KOTOPBIX
HeOGXONHMO BLIOpAaTL Haubosee ONTUMajbHOe, AHajorHuYHas, [0 CYTH,
3ajaua MosipAseTcs Npu Bhidope Haubogaee MPefNouTHTEebHbLIX OOBEKTOB.
C/I0)KHOCTD €€ pelleHus] 3aKA4aeTcss B TOM, YTO OObEeKTbl (ajdbTepHaTH-
Bbl), U3 KOTODLIX MPUXOIUTCS BLIOUPATL «ONTHMaJ/bHbLIH», HMET 00JbliIoe
KOJIMYeCTBO MOKasaTeseidl. PelweHue 3afaud BbIOOpA OUEBUIHO, €CIM Cpe-
o4 OOBEKTOB CYIIECTBYET TaKOH, KOTOpbIH NpPEBOCXOAWT BCE OCTaJjbHblE
no BceM IokasarteasM. Ho Ha NpakTHKe Takas CUTyalus BCTpevaeTcs
KpaiiHe penko. Kax npaeuJjo, cpeny npeTeHaeHTOB Ha ONTHMAJbHOCTL OfHH
00BeKTH JydWlle [0 OLHUM [apaMeTpaM, HO XYXKe [0 APYrHM, M TOYHO
CKa3aTb, KakKOH M3 HUX Jydlle, Cpasy He MpeacTaBaAseTcs BO3MOXHLIM.
ITpennaraeMbiil afropuT™ MHOrOKpPUTEPHaAbLHOTO ONTHMAa bHOrO 10 [1apeTto
BLIGOpa M03BOJSET OTBETHTbL Ha MOCTaBJEHHblE BOMPOCH!.

§ 1. UccnegoBaHue AMHAMHUKH Pa3BUTUSA
COLIMAJBHOIO AIBJE€HUA

1.1. Ananu3s ucxogHon uHpopmauuu. [Ipu QopMUPOBaHHU CHCTEMDI
noxasaresell HeoO6XOIUMO BBINOJHEHHE YCAOBUS UX MOJHOTBI, pernpeseHTa-
TUBHOCTH H JOCTOBEPHOCTH.

[ToxasaTesu, BKJlOHaeMble B HCCAeNOBAHME, TOJMKHBI OTBEYaTh CJELY-
IOIIUM TPeOOBAHHUSM.

OHU 1012KHDB! ObITH HEKOPPEAHPOBAHBI U He 00afaTh 3hHeKToOM MyJb-
THKOJ/JIMHEAPHOCTH.

[ToxasaTenu no/KHBI ObLITH KOJIHUECTBEHHO U3MepuMbl. Ecan Heobxonu-
MO BKJAIOUHTL B MOAEJDL KaueCTBeHHbLIH (PakTop, He HMeIHH KOJAUIeCTBEH-
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HOTO H3MepeHHd, TO €My HYXHO NphuaaTh KOJHYECTBEHHYIO onpeﬂenéH-
HOCTb.

1.2, dramoH paseutusa. KoHCTpyHpoBaHHMe IHHAMMUECKOTO [0Ka3a-
TeJisi YPOBHST DAa3BUTHUS COLMAJBHOrO sIBJEHUS TpeanoJaraeT (popMUpPOBa-
HUe WHAWBUIYAILHOA MaTpuubl HabarogeHuid X, 37eMeHTaMU KOTOPOH I
ABJASIOTCS 3HAUEHUS NPU3HAKA S B MOMeHT BpemeHu ¢ (s = 1,2,....n,
1=1,2,...,t, n — 4MCJ0 NPU3HAKOB, OMUCLIBAIIIMX COLHANLHOE BJAEHMUE)
U omnpenesieHHe KOOPIMHAT Tgs 3TajJOHA Pa3BUTHsT Fj, UUCJAO KOTOPBIX
PaBHO YHMCAY TIPU3HAKOB. Jl1s KaXJ0ro §-ro NpU3HAKA BBOAMUTCS ITAJIOHHOE
3HaUEHUE Tp,.

Koopaunaramu 2TanoHa cay»KaT HOPMaTUBHbIEe JHG0 onpe/esieMble JKC-
NepPTHO OMTUMAaJbHLIE 3HAa4eHUs] MPU3HAKOB. B 3amauy HacTosiiero ucce-
JIOBAHUsST He BXOAWUT OOCYXJEHHE CaMUX HOPMATHBHBLIX 3HAUeHWi MoKasa-
Tejel — OHM TPUHUMANOTCH 33 pPAUMOHAJbLHLIE, XOTS OyayT MOCTOSTHHO
nepecMaTpUBaTLCs H COBEPIIEHCTBOBATLCS.

Koopaunarer sranona Fy(xor. oo, ..., Lon) MOKHO PACCUMTATL TaKKe
Ha OCHOBe MaTpulbl HabstoaeHUi. Bee npu3Haku AeAsiTes Ha CTUMYASTOPDI
U JecTuMyastopbl. OCHOBAHMEM pa3fiefleHdsi MPU3HAKOB HA ABe TPYIiibl
CAYXKHT XapaKTep BAHSHUSA KaXKJIOTO M3 HUX HA YPOBEHb PA3BUTHS H3yua-
€MOrQo COLMAaNbHOrO siBjieHusi. TIpUsHAaKH, OKAa3bIBAKOIHE MOJOKUTEIbHOE,
CTUMYJIUPYIOIHE BJHSHHE HA YPOBEHb DPA3BUTHS, HA3BIBAIOTCS CTUMYJIsI-
TOpaMH, B OTJHYME OT TPH3HAKOB-AECTUMYJSITOPOB, KOTOpbie OKAa3bIBAIOT
TOpMO3sililee BAUsTHHE. TOrna KOOPAMHATE 3TAJOHA PA3BUTUS OMpPeaesSIOTCs
CHERYIONHM 06pasoM

Tps = MAX, Tj5, €Cad s €, m
Tps = min; ris, ecaus ¢l (s=1,...,n), (2)

I — MHOXKeCTBO CTUMYJASTOPOB, X;s — 3HaueHHe MPU3HAKA § B MEPHOL i.

YuceHHblH cI0Cco0 onpeaeseHUsT KOOPAMHAT 3TAJOHA Pa3BUTHS MO (Pak-
THYECKMM HaGJ/I0IeHHSIM HapyllaeT CBOHCTBO €ro MHBAPHAHTHOCTH M, Kak
CJIEACTBHE, 3aTPYAHACT UK Ae/aeT HEBO3MOKHLIM CPABHHUTE/bHLIA aHaK3.
[IpuHsiTHe B KauecTBe KOOPAMHAT 3Ta/0HA ONTHMaJbHLIX 3HAUEHHH NpHU3Ha-
KOB NPHBOIMT K BBEIEHUIO TOUKU YTOMUM B MHOTOMEPHOM INPOCTPAHCTBE
TIPH3HAKOB, MPAKTHUECKH HEAOCTHKUMON B peasibHblX YCAOBHSIX H BPEMEHH.

Takum o6pasoM, B KauecTBe 3Ta/NOHA LeJeCOOOPA3HO MPHHSATH (PUK-
CUpOBaHHbie Ha HEKOTOPLIH MepHOA 3HaueHUsT MPU3HAKOB, YUUTLIBAsS Kak
HOPMATHBHbIE, TAK M pacu&THble MOKAa3aTeaH, paccMaTpHBas HX HE TOJbLKO
KaK 1le/1b, HO W KaK YCJIOBUST Pa3BUTHUSI.

1.3. IIpeoOpasoBanue JaHHBIX. [IpH3HAKH, BKAWOUYEHHbIC B MATPHLY
HAOJIOACHHUH, HEOAHOPOAHD, MOCKO/LKY OMMCLIBAIOT pasfudHble 0COOeH-
HOCTH COLLHAJLHOTO SIBAEHHS, KPOMEe TOro, MMEIOT pa3jHuHble eIHHHIIbI
H3MepeHusl.

Jls MCKJIOUeHUsT BJAWSTHUS pPasMepHOCTH [MoKasaTeJed Ha pesy/bTa-
Thl MCCAENOBAHUU TPOM3BOIMTCSA CTAHAAPTU3AlMA MaTPUllbl HaGJ0oeHUH
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W 5TajoHa pasBUTHs. 3HaueHus mpusoastes K Macwtady (0, 1) audo

(—3,3).

1.4. Onpenenenue 3HaYMMOCTH Mpu3HaKoB. (CTaHgapTH3aLUs AaH-
HLIX NIPUBOAUT K TOMY, UTO KaXKJblEl NPU3HAK OKA3LIBACT B CPEAHEM OfMHA-
KOBO€ BJIHSHHE Ha PacCTOSTHUE MEXKAY H3yuaeMbiMM TOUKaMH-PerHOHAMMU.
CMATUEHHUsT 3TOTO HeXKesaTesbHOrO fIBJAeHHS MOXKHO A0OUTLCH BBeleHHEM
KO3(PPUIHEHTOB Hepapxuu A; (BecoB), pas3iessiiolnMX TPH3HAKH IO HX
BAXKHOCTH.

Becorie xo3(huUUeHTH MOXKHO 3a1aThb 3KCIEPTHO, TPU 3TOM OHH
JOJ?KHbI YIOBJAETBOPATL YCJAOBHIO HOPMHPOBKH

Z/\SZI,

s=1

JAUB0 paccuuTaTh Ha OCHOBE MATpULbLI HAOJIOMEHHH.
[IpensaputenbHasi Tpouesypa onpeaejeHus Ko3(phUUHEHTOB Hepap-
XUM — ToJAyUYeHHe MaTpulbl pacctosuuit C

C=les), t=12,..,t, s=12,....n,

3JIEMEeHTbLl KOTOPOH paBHbI

t
Cis = 4| Z (Zlcz - st)z- (3)
k=1

HenocpencrBenubnét pacuét kKod((UIMEHTOB HepapXUu A HauuMHaeTcs
C OnpejeseHHs KPUTUHECKOrO PACCTOSTHUS, PABHOTO HAMGOJblIeMy PaccTo-
SHUIO MEXIY NPH3HAKaMH, KOTOpOe onpejeseTcs CcaelyoliuM o0pasom

k= maxg min; ¢ys. (4)

3ateM AJI9 KaxXJa0ro S$-ro Tpu3HakKa HaxXoOAaATCd M CYMMHUDPYIOTCH BCE
PacCTOdHMA, HE TIPEBLIIAIOIIHE KDUTHUYECKOT O,

BbiOMpaeTCs NMPH3HAK, A4S KOTOPOTO UCHYHCJAEHHAsA CyMMa pacCTOSHUI Hau-

fonblias
Wir = maxy W, (6)

paccHUTLIBAIOTCH KOMPHULUEHTB Hepapxuu

s

Ag = —. (7)

Whar

B nanHom cnocobe onpenesieHuss KO3(P(pHUIHEHTOB UepapXul (GpUIypUPYIOT
BCEe PACCTOSTHUS, KOTOpbie MeHbllle KpUTH4ecKoro. BesencTBue 3TOro Bbi-
OpaHHLIMH OKa3blBAalOTCSl DACCTOSTHUST MeXAy MpU3HAKaMM, OsnHKe BCero
JIeXKAUMMKY IPYT K OPYTY, W, CJAeI0BAaTeJbHO, 3TH PACCTOSTHUS OTPAXKaioT
Hanbo/ee CUAbHDLIE CBA3H MEXKIY NMPH3HaKaMH.

10 Mo pea. B.@. Tunixnia
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1.5. JluHaMuUeCKHl MOKa3aresJb YPOBHSI Pa3BUTHUSI COLUAJIBLHOTO
saBaeHusa. KoHCTpyHpoOBaHWe MoKasaTess HAaUMHAeTCs ¢ pacdéTa OTKJOHe-
HHMH [0 3TaJOHa PasBUTHS

n 1/2
Cip = |:Z<Zis_205)2:| s 1= 1,2,...,17,
s=1
rae n — YHUCA0 NPU3HAKOB, XAPAKTEPUIYIOIKX COUHAJJNbLHOE ABJACHHE, Z;3 —
CTAaHAAaPTH30BaHHDbIC 3HAYCHHA NPHU3HAKA § B NEPHON l, Zps — CTaHAapTHU30-
BaHHbIC KOOPAWHATDLI 3TaJ/lOHA Pa3BUTHUA.
Haxoamcs[: cpeaHee pacCTOAHHE N0 3TajJ0Ha& PAa3BUTUA

t
_ 1
Gy == Cio:
t “
=1
CTAHJAPTHOE OTKJOHEHHUE
| t 1/2
_ 2 .
80 = —1 Z (Cz() - CO) :
) i=1¢

MaKCHMaJbHO BO3MOKHOE OTKJOHEHHE OT CBOAHOIO 2TaJ/JlOHa
co =Ty + 2sp.

[lokasaTenb ypoBHs COLMAIbHO-IKOHOMUUECKOrO DA3BUTHS perdoHa ofipe-
JeJseTcss KaK HOPMUPOBAHHOE PAacCTOsSIHHE O 3Ta/0Ha
B C20
ai = . (8)
[Toxazarenb ypoBHA PasBUTHA XapaKTepU3yeTCsl TeM, YTO SBJSETCS BeJu-
YUHOH TIONOXKUTENLHOR U JHIIL ¢ BEPOSATHOCTLIO, OJAM3KOH K HYJAI0, MOXET
oKasaTbes OoJblie eAdHUIlb. MHTepnperanus ero cjenyiwolas: gaHHoe
ColMa/IbHOE SIBJEHHEe HAXOAMTCHA Ha TeM 0oJjee BLICOKOM YPOBHE Pa3BUTUA
(B cMbic/e NpUONMKEHMST K 3TaNoHY), deM OJuXKe 3HaueHHe Mokasare/s
YPOBHS Pa3BUTHA K HYJHO.
Ha npakTuke ynoGHee HCNo/b30BaTb NOKA3aTeNb Pa3BUTHA B BUAE
di=1-22 (9)
Cp
1.6. Omnpenenenne cTeneHW BO3AEHCTBUS MPU3HAKOB Ha MNOKasa-
TeJb YPOBHS pa3Butus. [locTpoeHHbIN MoOKasaTeb 0TpaxKaeT U3ydaeMoe
COLMaNLHOE SBJEHHE, XapPaKTepUsyss BCe COBOKYMHBbIE H3MEHEHHS, Mpo-
usowWealIde B 3HAYEHNUAX paccMaTpUBaeMblX MPU3HAKOB. Ero HemocTaTKoM
SIBJASIETCS TO, YTO B HEM He YUMUTLIBAIOTCS M3MEHEeHMsl, MpOUCXonsiiiHe
C OTAENbHBIMH MPH3HAKAMM, BJHSHHE TUX HM3MeHeHHH Ha o0ulyio BesH-
YHHY nokasarens. He HM3BeCTHB HM HanpaBJeHUs U3MEHEHHM#l OTAesbHBIX
COCTaBASIONMX, HU MacluTadbl 3TMX U3MeHeHHH.
[To 3THM npHuMHAM HEOGXOOMMO NPOM3BECTH AaJbHEHUIYIO MOmH(U-
KAl MpenjiaraeMoro mnokasartess, a MMEHHO, ONPeAeNHThL 3aBHUCHUMOCTD,
XapaKTepHsYIOIyl0 BJAWSHHE HM3MeHeHMH MHAMBHUAYaJbHLIX MOKasaTtesel
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VPOBHA pPA3BATHA KaxwKaA0ro TIpU3HAKA Ha CBOL[HbIﬁ IOKa3aTedib YypPOBHA
pas3BuTHA, OTHOCSIIIMHCH KO BCEM [IPpHU3HAKaM.

O6o3naunm Ci(,s PACCTOSIHME 3HAYEHHUA S-TO MPU3HAKA B MOMEHT BpeMe-
H{ 7 10 ero UHJAKWBUAYAJAbHOTC 3Taji0HaA Ps

cins = abs (256 — 205), 1=1,2,..,t, s=1,2,...,n.

Torna xBampat paccTosiH{A JO ITAJNOHA PAIBATHA

mn

k22
o= (s — 205 =3y =12, 1 (10)

s=1 s=1
Ns dopmynur (3) caenyet
ci0 = cod; . (1

O60o3HauuM
Chs = Cos + 2 Sps

MAKCHUMAJbHO BO3MOXKHOE€ OTKJOHEHHE OT 3TaJ/JOHa A4 S-TC TIPHU3HAKa.

3nech .
- 1
Co,s = 7 Z Ci0,s>
i=1

1/2
) _ 1 t /
0,8 t*l,i

{

_2
(cio.s — Cos)
i’
WMupuBrnyanbubiit nokasaTelb YPOBHA Pa3BUTHUA AJ4 $-TO MPU3HAKa ONpe-
pensercs Gopmysion

C .
di = L
Cp s
OTKyHa CliefyeT '
Cins = €05 4 (12)

Ilocne npecOpasoBaHdil NoAyYHUM
9 9 n 9 9
(di)” = > 6 ldig)”

s=1

WU "
2 N2
ch,s (i 5
*\2 _ s=l
(@) = = —— (13)
Co
O6o3HauuB HOPMHPYIOIIIME MHOXKHTENH
Co <
w, = 0
Co

NOJAYYHUM 3aBUCHMMOCTbL CBOOAHOIO AMHaMHUYECKOrO INnokKasaTteJsasd YPOBHS pas-
BUTUS OT MOKasaTenei YPOBHA pPasBuMTHA OTOEJbHbLIX MPHU3HAKOB

n

(d;F =S (wedr, ) (14)

s=1
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3aeucumocTs (14) mosBosseT ompenesdTh BAMSAHUE MOKaszaTejell ypOBHSA
PasBUTHS OT/ebHLIX TNPH3HAKOB Ha obIyI0 BeJHYHHY CBOJHOIO MOoKasaTe-
Jist YPOBHA Pa3BUTHSA, NOCTUTHYTLIMH BCEMM MPU3HAKAMH BMECTE B3SITHIMH.

O603HauM Y o, )
AdZE) = (o — (iR
TOTAA
<9 " . 2 " « \2
Adyy =3 (wsdiy o) = 30 (wed) ) =
s=1 s=1
T . 9 ] 9 k3 . P
=Y wl (i) — (@5)) = Y wlAd, (15)
s=1 s=1
rae ‘ ‘
Ad;ﬁ%ls = ((];4»1,5)2 o (d:(s)z .
[Tpumen 3a 6azoBbiit nepuon (i = 1,2,...,1)

wi = const .

Dopmyay (15) MOXKHO HCTOML30BATL S OUEHKM AUHAMUKHA H3MEHEHHS
CBOJHOTO NOKAa3aTejsi YPOBHA Pa3BUTHs, BHI3SBAHHOW DPa3/HUUSAMU B AMHA-
MUKe OTHeJbHLIX MoKasaTenei,

O nonoXUTENbHOH CUTYaLHW B HCC/AEAYEMOM COLHAJMBHOM SIBAEHHU
MOXKHO FOBOPUTDL TOTAA, KOTJA BeJMUMHA Adﬁ] BymeT OTpULIATeNbHOH, M0~
CKOJIbKY Torna mocenytoimnuil (i + 1)-# nmepuos xapakTepuUsyeTcst B IeJ0M
JYYIIUMU 3HAYEHHAMHM TNokasartesed (6ojee OJH3KUMH K 3TAJOHHBIM), 4TO
03HA4aeT NPUHATHE 10Ka3ate/eM d; | MeHbIIero sHauYeHUs MO CPABHEHHIO

¢ ero sHayeHueM d} B npeabnAyUIME NepHOA.

1.7. Ouenounas wmkaaa. Jid KayeCTBeHHOHW OIEHKU TEKYIEro
U NPOTHO3UPYEMOrO COCTOSHUS COLIMAAbHOIO BJEHUS HEOOXOAUMO HAEHTH-
(hULMpPOBATH NOKA3aTe b YPOBHSA PasBUTUS HA BepOaJbHO-UUCAOBOH LIKaJe.

KoHcTpyupoBaHUe 1Ka/Bl HAUHHAETCS C OMpeaesieHUs 4Ucaa rpagalnii
(uHTepBasOB 3HaueHWi). M KaXKaoro nokasaTess TPaHUIbl MHTEPBAJOB
3apaTed gesieHdemM 06JACTH AOMYCTHMbBIX 3HAUEHHH Ha HHTepBajbl. Bep-
6a/bHO-4HC/A0BAsA WI1Kaa ¢ MATbIO rpajauusiMy 1 nokasaTesel npeacrtan-
neHa tabdna. 1.

Ta6auuna 1. BepdanbHo-uncaoBad 1WIKana OLEHKH 3HAYeHMH NpH3HAKa

[loxasarean ['panaunn HMutepsan sHaueHui
OueHb HHU3KHH YPOBEHb 3HAUEHHH Aps — Uis
Husxu#t ypoBenb 3HaueHHH als — Us
Xs " .
CpeHUH yPOBEHb 3HAUEHHH s — Q3
Bricokuit ypoBeHb 3HaueHHH A3s — Qas
OueHb BBICOKHMH YPOBEHb 3HAYeHUH U4 — Usg
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Y npH3HAKOB-CTHMYJSTOPOB MpaBas rpaHulia MOC/JeAHero HHTepBaJa
COBNAJaeT ¢ COOTBETCTBYIONEH KOOPAHHATOU 3TANOHA PA3BUTHSA U5s = Los,
Y TIPH3HAKOB-ECTUMYJATOPOB 3TAJ0HY PA3BHUTHS COOTBETCTBYeT JleBas rpa-
HUMIIA TIEPBOTO MHTEPBAiA (os = L.

Jlanee BBOAATCSH (DUKTHBHbLIC DETHOHBI Fj, COCTOSAHHE KOTOPBIX OIMHCHI-
BAIOTCA TPAHUUYHBIMM 3HAYeHHSIMY ToKasaTesaed (cM. Taba.2.), ¥ AAS HUX
paccHMThIBARTCA MOKa3aTe b YPOBHA pasBuTud D;.

Tadnuua 2. MaTpulla KOOPAHHAT (QUKTHUBHBEIX O0BEKTOB

OUKTUBHBIA 3naueHHs nokasaresed 3HaueHHe ypoB-
00BEKT X, X, X, X, HS PA3BUTHSA
Ry agt ag? . g . aon, Dy
Ry an | a2 | . as | | A D
Ry agr | oam | oo L oazs || an Dy
R azy | a2 | ... | a3 | asm Dy
Ry a4l a4 o Gds e Aan Dy
Bs asy as . (45 e asy, Dy

Tadnuua 3. BepdansHo-uncsoBad [iKana OLEHKH YDOBHA PA3BUTHUS

['paganun HuTteppan snauenni
OyeHb HHU3KUY YPOBEHb PA3BUTHS Dy — Dy
Huskult ypoBeHb passuths Dy —Ds
CpesHul ypoBeHb Pa3BHUTHS Dy, — D
Bricoxuil ypoBeHs pasBUTHS D; — Dy
QueHb BBLICOKHHA YPOBEHDb PasBUTHA Dy — s

Taba. 3 npepcraBiaser BepSanibHO-UHCAOBYIO MIKAMY [/ KadeCTBeHHOM
OLIEHKH COLMAJbHO-9KOHOMHUUECKOTO PA3BUTHA DErHOHA, B KOTOPOH rpaHu-
LlaMH MHTEPBAJOB SIBAAIOTCS HCUHCAeHHbie (PUKTHBHbIE TOKA3aTeN YPOBHA
Pa3BUTHSL.

1.8. IponopuuonansHoCTh pazsutusd. Lcad paccMarpuBath 3TAJOH
PA3BUTHUS KaK BEKTOp Leneil

Py (201, 202, .-+, Ton) »

a COBOKYITHOCTb (paKTHUeCKUX TOKasaTejel S OTAEAbHOTO PerdoHa Kak
BEKTOD JOCTUIHYTBIX Pe3yJibTaToB

H_i(:lj'[lw mZQV 7mf7L> ’

TOLAA MepoH CTeleHW NMPHOJIHKEeHHS COLMaibHO-IKOHOMHUECKOrO COCTOS-
HUSI DErvOHa B i-H MOMEHT BPeMeHH K LeJeBOMY (HOpMaTHBHOMY) COCTOSI-
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HUIO MOXKHO CHHTAThL

_ |5
Opi = B

COS ©;.

PacuéTr BeauuuH O¢j AJIA Cl’)I/IKTI/IBHbIX PE€rvoHOB MO3BOJAAET NOCTPOUTH
BepéaJleO-‘-II/ICJlOByIO mIKagAy [O7A9 OLHEHKH CTENeHd MPOMOPUYAOHAABHOCTH
JOCTUTHYTOrO COCTOSAHHUA.

Tadnuua 4. BepbanbHo-uHCI0Bas WKaAa OLEHKH NPONOPLHOHANBHOCTH

Da3BUTHS

I'panaunn Wutepsan sHaueuni
QueHb HU3KAaA NPONOPUHOHANLHOCTD PA3BUTHA 060 — Tl
Huskas nponopuHOHAIbHOCTE Pa3BUTUA Tol — O
Cpennas NpONOPLHOHANBHOCTE PasBUTHA T2 — 03
Bricokas nponopLHOHaAbHOCTE Da3BHTHA O3 — O
QueHb BbICOKAS NPONOPLHOHAIBHOCTD PA3BUTHUA Op4 — 0o

1.9. IIporHosupoBaHne Ha OCHOBe JUHAMHUYECKOro [OKa3aTejs
ypoBH# passurud. CKOHCTPYHDPOBAHHBIH TOKas3aTe/b YPOBHS DPa3BUTHA
npeacTabaseT cOOOH AMHAMMYECKYIO XapAaKTEPHUCTHKY H3MEHEHHS COCTO-
AHUA COHMANBLHOrO sBAeHHA. COBOKYMHOCTb HCUHCAEHHBIX 3HAYeHUH d;

(i=1,2,...,t) MOXHO paccMaTpUBaTh KaK BPeMeHHOU psim
di = yi + <i,
rie y; — OeTepMUHHMPOBAHHAS HeC/y4alHas KOMIIOHEHTA IHHAMUUECKOro

psma, £; — cTOXacTU4yeckas cjaydaiiHas KOMIIOHEHTA, M UCHOJAb30BaTh A8
NPOTHO3UPOBAHHS MOIAEH H METOAbl aHa/lM3a OIMHAMHYECKHX PSIIOB.
Mccnenosannda nokasanu, 4To B yCJAOBHAX OTCYTCTBUSL (POPCMAKOPHBIX
00CTOATE/LCTB HaWdy4lled anaipoKCUMHUpYIONeH (yHKUHeH siBaAdeTCs Jd-
HelHas
yi = by + by, (16)

KadectBo Momean mporHosupoBaHus (16) ompenensieTcss Ha OCHOBe CBOHCTB
psga OCTATKOB, T.€. BeJHUMHBI PACXOXKJeHWH Ha ydacTKe amlMpoKCHMaluu
MeXAy PAaKTUHeCKUM YPOBHAMU U UX PACUETHBIMH 3HAUEHHSIMHU.

[TopunHeHHe psiga OCTATKOB HOPMAJBLHOMY 3aKOHY TO3BOJMT MOCTPOUTD
JOBEepHTe/bHBI MHTepBaj NPOTHO3HPYEMOTro 3HadeHHs MOKasaredasd, T.e.
ONpenesHTb NOTYCTHMbIEe OTKJOHeHHS NPOrHO3a OT OCHOBHOH TeHJAEHUMH.

B psize ciyyaeB BO3HUKAET CUTYyallld, KOT4a He MOATBEPXKAAeTCs MOAUHU-
HeHMe PAgA OCTATKOB HOPMAJbHOMY 3aKOHY /MO0 COBOKYIHOCTb 3HaYeHHH
noKasaTte/is YpPOBHS Pa3BUTHA d; B CTPOTOM CMbIC/€e He AB/seTCs AHHAMH-
YeCKHUM PsAaoM. B Takux cayuasx nporHo3Hoe 3HaueHHe YPOBHSA PA3BUTUSA
rosiy4aeTcst MOACTAHOBKOH B dopmyny (9) CHporHO3HpOBaHHBIX 3HAYeHHH
[IPH3HAKOB.
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§ 2. IlporHosuporaHue 3HaUeHUH MoOKa3aTeJel
0o6yyalomuUMcsl TeHeTHYeCKUM aJIrOpUTMOM
nporHosupoBanuss LGAP

2.1. Ilpo6nemMa npoOrHO3MpPOBaHMS B3aMMOCBA3aHHBLIX MPU3HAKOB.
TpanuuyoHHO anTOPUTMbl CaMOOOyYeH s aHaNU3HPYIOT TaHHbIe, B KOTOPBIX
UMEIOTCSl OMIMCAHUS BXOAHBIX BO3ACHCTBUHA M PeaKUUH U3ydaeMOd CHCTeMbl
Ha 3Ty Bo3nelcTBuA, Kak npaBu/io, B KubepHeTHUECKOH fAUTepaType 3a1a4u
YCTaHOBJIEHHs] 3aBHCUMOCTEH MeXIy XapakTepUCTHKaM{d BXOfa ¥ BBIXOMA
Ha3bIBAKOTCA 3a/1a4aMi AHAJIM3a «4EPHOro sika». OQHAKO NpPU MPOrHO3HU-
pPOBAHHM PAasBHUTHUs COIMAAbHO-3KOHOMHYECKHX sIBAEHWH BO3HHKaeT GoJgee
CJIOPKHAsi CHTyalusl, KOIjla MHOTHe BXOMHbIE BO3JEHCTBUS camu Mo cebe
OCTAIOTCST HeU3BECTHBLIMHM M OTPaKawTCsA B HAO/IONEHHAX JHLIb KOCBEHHO,
Yyepes M3MeHEeHHs BbIXOJHbIX XapaKTePHUCTUK U3ydaeMblX 00beKToB. CUTY-
anxda TaKXKe ycyryoagercd OCJA0KHEHUSAMH, TPUYMHA KOTOPHIX — HaJdu4ue
CKPBITBIX BHYTPEHHUX BJMSHHUN XapakTepUCTHK OfHHUX SIBJeHHH Ha Xapak-
TEPUCTUKH JPYTUX ABJAEHUH.

B rakux cutyauuax sagada oleHKH ¥ KpaTKOCPOYHOTO NPOTHO3MpOBaA-
HHS Pa3BUTUSA COIMAJILHO-IKOHOMHUCCKUX sABJACHUH 41 00BEKTOB (BCIOAY
nanee mnon oObekTom Oyiem TMOHHMATh He TOJbKO OOBEKT, HO H Jioboe
ABJEHHe, XapakTepusyemoe HaOOpPOM TMOKasartejed, U3MEHSIOUHMUCH BO
BPEMEHHM) MOKeT OBITb pelleHa Juilb HA 0a3e JABYX [HUIIOTe3: [HIOTe3Bl
MOBTOPAEMOCTH (B TIPOUIJIOM BCTPeYaHCh TaKHe XKe HJM aHajorM4YHbie
BHELIHHE BO3ACHCTBYA) ¥ PHIIOTE3bI A1eKBATHOCTH Peakuuu (MoXoxHe BO3-
HNeACTBHS BBI3LIBAIOT IMOXOXKHUE PeaKkini), ABAAIONIeHCS OUeBUAHOH MOLU-
hukanuest TUIOTE3bl JOKAJABHOH KOMMAKTHOCTH.

Jlast pelieHusl NaHHOH 3anayd NpejsaraeTcsl HCMOAb30BaATh 00ydaro-
nufica reHetuueckutt anaroputM LGAP (Learning Genetic Algorithm for
Prognosis), Haudosee mogpoGHo omucaHHBIH B padoTe [4], KoTopsill u3-
BJIEKaeT 3AKOHOMepHOCTH (3HaHuA) U3 creltuPHUIHOro pofa AaHHBIX H HC-
MOAB3YET 5TH 3HAHHA AJA KPATKOCPOUHOro nporHosuposaHus. [lpumene-
HHMe TAHHOTO MeToma OOYCJOBAEHO TeM, 4TO OOMBbLIMHCTBO KJaCCHUYECKHX
AJICOPUTMOB TMPOTHO3HPOBAHHMSA BPEMEHHLIX DSIAOB HE YUUTLIBAKOT CIeLH-
(DHKY W CJ0XKHOCTb 3a1a4M MHOTO(AKTOPHOTO MPOFHO3HPOBAHUS PA3BUTHA
COLHANbHO-9KOHOMHUECKUX 00BbeKTOB. B OCHOBHOM OHM paccydTaHbi Ha
NIPOTHO3 B OAHOMEPHOM CJjydae H He YUYUTbIBAIOT B3aUMOCBsI3ed, KOTOpbie
CYUIECTBYIOT MEXAY pasfivuHbIMM TOKasaTeqdsiMy, a TeM Oojiee Mexay
00BeKTaMH{ U MO3TOMY HOCAT CyryHO OrpaHHYeHHbIH, fHOKanbHBIH XapakTep
¥ He MO03BOJSIOT JaBaTb AOCTOBEPHbLIE MporHos. Te ke MeTomdbl, KOTOpble
CNOCOOHBI Y4YMTLIBATL MHOTOMEPHBLIH Cjaydal HMMET CJAHIIKOM 060JblIoe
Bpemsi paboThl M MX padoTa MpaKTUYecKd HeBO3MOXKHA 0e3 cepbesHOro
NpeiBapUTeNbHOTO aHaNM3a AaHHbLIX. [103TOMYy OHH He MOTyT NMPUMeHSAThCS
B CUJ1y OTPAHHYEHHOCTH CIIELHUANHCTOB MAaTeMaTHKOB-aHAJUMTHKOB ¥ Bbi4HC-
JHTEeNbHBIX pecypcoB. PacematpuBaenmsiil ke anroputv LPGA npenHasHa-
4eH /5 HCCACNO0BAHHS MHOTOMEDHbLIX BDEMEHHLIX PSIOB, YTO MO3BOJSET
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eMy U30aBUTHCA OT MHOTHX HEIOCTATKOB MPUCYHIUX TPAAHIIMOHHBIM METO-
JlaM B Ka9eCTBEHHOM CMbIC/e, a MpHMeHeHHe TAKOro HOBeHLUIero annapara,
KaK FeHeTHYECKHE aJNTOPUTMbI JAET €My BO3MOMKHOCTL BO MHOIO pa3 YMeHb-
IIUTh BPEMEHHYIO CJ0XKHOCTH padoThl. B aaroputve LGAP Boinessercs
yeTelpe 3Tana padoThl:

1) ¢opmuposanne 6a30BbIX 3sieMeHTOB (5A30BBIX LLITAMMOB);

2) oTOOop KOMIETEHTHHIX HITAMMOB;

3) BbIpaBGOTKA YACTHLIX BAPHAHTOB MPOTHO3a;

4) mosydeHue OKOHUATEJ/bHOIO NMPOrHO3a.
[TosicHeHue anroputma GyneT MPOUCXOMUTH € MOMOIIbIO pHc. 1.

2.2. ®opmupoBanue 0a30BbIX IMTAMMOB. DBMeCcTO TPEXBXOAOBOH
Tabmuubl «00BEKT-CBOHCTBO-BpeMsI», OOBIUHO paccMaTpUBaeMOH B 3ajadax
NPOTHO3a COM#HANbHO-3KOHOMHYe-

b; 0 CKOrO pasBuTHsi, aaroputMm Oy-

1 2 \ i .. Y JIeT OMuCaH Ha MpHMepe ABYX-

0 % BXOAOBOH TadJ/JUIbl «00BEKT-Bpe-
msi». Kaxapiii saemedt b;; Tab-

! bip be, AUl (MPOTOKOJA COOLITHH 32

: ./ ./ T npowemuudx paHeH, wMecsiueB
d ¥ T./A.) OTpaKaeT 3HayeHue Ofi-
HOH XapaKTepuCTHKHU ¢-Fr0 00b-
o ekta (1 =1,2,...,Y) B t-# wo-
MeHT BpemeHd. MomeHTH Bpewme-
uu (t =1,2,...,T) ynopsipoueHsl
. B Tab/HIle MO «BO3PACTYy». Cambie
CBeXKUMe [aHHBlE HUMEWT HHOEKC
t = 1, naHHsle 3a MpeaLIeCTBYIO-
WA feHb ¢ =2 o T.4. 00 IHS
¢ uHgekcom t = T.
OB6bI4HO B airOpUTMax JaHHO-

L[

BasoBrrit
ITaMM

O
oo

H3omopodHbLe
INITAaMMBbI

b, rO YpPOBHSI KOMIIETEHTHOCTb 3Jie-
’_\\_/— ~— _,,/—
A MEHTOB OlieHUBaeTcs MO MUX MOo-
[] |1L| XOXKeCTH Ha HeKoTopoe Gasosoe
b MOAMHOXKECTBO 3JEMEHTOB, KOTO-
g (t+p)

pBle HaXomAaTcsA B OJHOW W TOH XKe
CTPOKE HWJd B OLHOM H TOM JXKe
ctonbie. B nanHom cayuae 1eJe-
cooOpasHo paccMaTpuBaTth GoJee

t+p @ GD/
®

CJ[CuIY,
[
KoMneTeHTHBIH
WTaMM

T ® 06IMI Caydal, KOTAa B COCTaB
6a30BOr0 MHOMKECTBA MOFYT BXO-
Puc. 1. TIpHHIHT paBOTH AArOpHTMA 1uTh G AI06bIX 5AeMeHTOB Tab/1u-

1B, B3ATBIX M3 MPOTOKOJMA 3a T

nocjefHUx nHeH. Takue MHOXKe-
CTBa HaseiBaloTcd 0a30BbIMU LITaMMamM¥ MollHocTH (. B mpoTokose sa 7
nHeit umeercss N sgaementos (N =Y x 7). Momuocts 6a30BbiX wLTaM-
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MOB MOXHO H3MeHSiTs B mnpefiesiax oT | mo N. [lpu xaxkmoll samaHHOH
MoliHocTH (G IITAaMMbl MOTYT MMETb Pa3HYIO «apXHTeKTypy», BCJAEACTBHE
9ero KOJMYeCTBO BapHaHTOB 6A30BLIX WITAMMOB MOMHOCTA G paBHO ducay
coueranuit U3 Nno G, a oblilee KOJUUECTBO pa3HbIX OA30BBIX LITAMMOB

BbiPayKaeTCs PaBeHCTBOM N

M=Y3 CY.
G=1

HerpynHo Bupets, 4to ucablTaHde BeeX GasoBbLIX LUTAMMOB MOXKET
MPEBEICUTh BOSMOXKHOCTH [ayKe CaMOro MOILILHOTO CyrepkKommsioTepa. Jlas
COKpallleHys nepebopa NpeasaraeTcd HMClO/ib30BaTh KOMOMHALHIO MeTona
NOCJ/Ie/0BaTebHONO HAPAlHBAHHSA YKCAA 3/IEMEHTOB C METOaMH reHeTHYe-
CKOTO MPOTPAMMHPOBAHHA.

Meton nocJ/enoBate/IbHOTO HapalilMBaHHus BLIMIAAUT Tak. BHadase oue-
HHBaeTCst OXKHAaeMast owxbKa NPOrHO3a 3JIeMeHTa b, ¢ NPy HCMOJ/ib30BAHNH
B KauecTBe 0a30BbiX Bcex N anemeHToB mo onHomy (G = 1). BuiGupaercs
MOAMHOKECTBO U3 7 Hauydiuux BapuanTos (n < N). 3atem mpocMaTpHBa-
1oTcqd 6a30Bble LITAMMBl M3 Map, 0OpPa3sOBAHHbBIX KaXKAbIM U3 71 9JeMEHTOB,
OTOGpPAHHBIX HA MEPBOM Ware, H BceMu octanbHbiMu (N — 1) aaemeHTamu.
Taxux Bapuantos umeercss n X (N — 1). V3 nux suoibuparorcs n JAydLIux
nap, K KOTOPBIM M0 Ouepeid A00aB/sieM M0 OAHOMY BCe ocTasbHbie (N — 2)
s7eMeHTa (31ech UHCI0 BapuaHToB oKosio n X (N — 2)). Tem xe nyTém
oTOMpAaIoTCs JAydiliMe TPOHKH ¥ T.JI. A0 3afAaHHOTO KOJMYECTBA 3JeMeH-
toB G B 6asoBoM wrtamme. [Ipy mocTosHHOH BesuuuHe 1 oblee YO0
BAapDMAHTOB HMeeT 3HaueHde nopsaka G X n X N, uTo, Hampumep, TNpu
G=12, n=12, n=2 u N = 36 meHbwie o6BbEma MOJHOTO TNepedopa
B MUJJAHOH pa3. OmucaHHbi# Npolece MOKHO CUMTaTh HEKOTOPOH MOAE/bIO,
codetawliedl MyTanus (B BUAe MOSABAEHHS HOBBIX 2J€MeHTOB Yy MOTOMKOB)
C €CTeCTBEHHLIM OTGOPOM JIVULIMX M3 HUX AJS HCIOAH30BAHHSA B KA4eCTBe
«POIMTENBCKUX» HITAMMOB B CJEAYyIOlIeM MOKOoAeHuH [5].

OpHako U3BeCTHO, YTO 3TOT MeTon obecrnedyuBaeT MojydeHHe JUlIb J0-
KaAbHO-ONTHMA/AbHOTO peiteHns. YToO: MOMNbITaThCA YAYULIHTE HAaloeHHbIe
peilleHHs, HYXKHO NPHMMEHHTh Ha KaKaom wiare (T.e. NMpH KaxKAOM HOBOM
3Hadenuu G) poLeiypy «CKpenlHBaHus». as 31010 cieayer ynopsaounThb
3JeMeHTbl OTOOpaHHLIX 0a30BLIX IITAMMOB MO HHAeKCY BpeMmeHd. Ecau
IBa 3/JeMEHTa HMelOT OAMHAKOBLIH uHAeKe t (T.e. HAXOASATCS B ONHOH
CTPOKe TabMHIibi), TO YNOPANZOYMBAHUE 3THX 3/EMEHTOB IMPOUCXOAUT IO
HoMepy oObekTa ¢ (o HoMepy cToa61a). B cooTBeTCTBUH ¢ 3TUM MOPSAKOM
NPUCBANBaeTC KaKAOMY 3JeMeHTy B Oa30BOM LUTaMMe HOMEep OT eJHHHUIIbl
1o G

M3 kaxpofi maps ponutesnelt hopmupyeTcs onpeneséHHOe KOJWYECTBO
MOTOMKOB NYTEM 3aMeHbl & 3/1eMEeHTOB MEePBOrO PONHUTENsT HA Kk 3/1eMEeHTOB
BTOPOTO POIMTENd C ONMHAKOBbIMH TOPAIKOBBIMH HOMEPAMH 3THX 3JeMeH-
toB. Ilpy KaKaOM 3HaueHuu k UMCJO HOBHIX NOTOMKOB OymeT pasHo CL.
MoxHO orpaHMuUMTHCA MEHBIIUM YUC/IOM TOTOMKOB, HANpHMep ABYMSI OT
KaXKJI0H POAUTEIbCKOH Maphl, MYTEM CcOoeldHeHUs NepPBOH NMOJIOBUHb OMHOTO
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poauTens co BTOPOH moAoBUHOH BToporo (M Haobopot). Ho Haubosee
fepCleKTUBHLIH BapuaHT, Korla BulOopKa k 3/JeMeHTOB MPOUCXONUT Cay-
9alfiHO, TIPY 3TOM HAaYMHAET OCYIINECTBJAAThCA CBOeOOpPasHBIH CTOXacTHye-
CKHI HANpPaB/JeHHHH MOMCK HYXKHOTO ITaMMa. KauecTBO TaKvX TMOPHAHBIX
UITAMMOB OIEHHBAETCA HApAAY ¢ KaueCTBOM MOPOAHBIIMX HUX POAUTEEH
¥ 13 3Toro Hafopa oTOUpaercs 71 HAUAYUIIHAX LITAMMOB AJisl MOCAENYIO-
IIero yyacTHsl B MyTaliMAX U ecTecTBeHHOM oTOope. [paduuecku mponecc
CKPEHIHBAHUSA MOXKHO MPEACTABHTE CACAYIONIUM 06pa3oM:

(a1,a2,a3,a4, ..., aq, ... ac;) ckpemmsanne (ay, by, b3, ar, ... b, ... aq)
=
{39 K ,
(b],bQ,b%,b4,...,bi,...,b(j> (b],aQ,LL;),,b/],...,ai,...,b(j)

Takum obpasom, MOXKHO, (OPMAABLHO CKA3aTh, YTO HA NAHHOM 3Tafe pe-
maeTcs ONTHMMM3AllMOHHASl 3a7a4a MO MaKCUMM3allMM (PYHKIHH KadecTBa
(KommeTeHTHOCTH) $a30BOTO HITAMMA, a eClH ObITh TOUHee (3aberas HEMHO-
FO BIIEPEN) MOPOXKAEHHOM UM IPYNNBl H30MOPQHBIX ILITAMMOB, 110 KOTOPOH
CTPOUTCS NPOTHO3. AHAJIMTHYECKOe TPeACTaBJeHHe NAHHOH (PyHKIHH MO-
KeT ObITh Pa3/M4HOH M 3aBHCHT OT HEKOH anpHOpHOH UHPOPMALHH; OAWMH
13 BAPHAHTOB TakoH (yHKUHU OyleT NPUBENAEH HHIKE.

Hrak, ynomMuHaemast NOCTOSIHHO TIPOIlefypa OLleHKH KauecTBa 6a30BbIX
HITAMMOB BK/iloUaeT B ce0f 3Tal MOMCKAa KOMIETEeHTHHIX LUTAMMOB M 3Tan
OI€HKH OXKMAAeMOH OIIHMOKH NPeACKa3aHHsA ¢ MCNOib30BAHUEeM 3THX LITaM-
MOB. lepeiiiémM K onMcaHHIo NpoLeAyphl 0TOOPAa MHOXKeCTBA KOMIeTeHTHBIX
IHTAMMOB.

2.3. OT60p KOMIETEHTHBIX WITAMMOB. JJjeMeHTbl $a30BOrO iLTaM-
Ma ¢, HauMHAalollerocd ¢ 3AeMeHTOB ?-i CTPOKHM, B MacCHBe HCXOAHBIX
[NAaHHBIX M[OMEUeHbl WX TMOPANKOBbIMM HOMepamu g B wramme: (1,%),
(2,t),...,(g,t),...,(G,t). Halop ampecoB 35THX 3/1€MEHTOB OMNHUCHIBAET
CTPYKTYpY (2pXUTeKTypy) KOHKpeTHOro wiTamma, cocrodliero us G aJje-
MeHTOB. EcaiM UHIeKe £ Y BCeX 3/ieMeHTOB iTaMMa YBeAHYHTh HA 3aJaHHoe
YUCAO P, TO MBI NMOJYUHM LITAMM TOH Ke CTPYKTYpBI, UTO ¥ MCXOOHBIH,
HO TOJbKO CIOBHHYTHIM BO BpeMeHHW Ha p lIAaroB Hasal. TakoH wTamm
HA3bIBAETCH M30MOP(HBIM JaHHOMY 6a30BOMY WITAMMY.

Hanee cnenyer BHIEeNTb Cpeir U3OMOP(HBIX LITAMMOB TpYIMy, CO-
CTOAILYI0 U3 k «TOTeHI WA bHO KomMeTeHTHHIX» wTamMmoB (I[TIK). B Heé
6yoyT BKJAOUATbCA M30MOpQHBIE WITAMMBl ¢ HauOO/blIeH MOX0KECThIO Ha
6a30Bblfl wWTamMM ¢. Mepy NoxoxKecTH MeXay WITAMMaAMH MOXKHO OLEHHBAThb
pasHbIMK CNOCOOAMH.

Ecsnu opueHTUpoBaThes Ha abCOAIOTHBIE 3HAYEHHS XapaKTepUCTHK WX
3/J€MEHTOB, TO MOMKHO HCMO/1b30BATh €BKJ/AHIOBO PACCTOSIHUE MEXKAY LWTaM-
MaMH:

a
2
Ragp =, Z [bg»f - by-(ﬂrp)]
g=I

B I'TIK or6upaercs & WITaMMOB ¢ HAUMEHbIIUMH PACCTOSHUSIMH R ¢ p.
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Ecau CUHTAThL, YTO pa60Ta HIET ¢ JAHHBIMH, HW3MEPEHHbIMH B NIKAJe
OTHOMGHHﬁ, TO TIOX0XKECTb NBYX IITAMMOB MOAKHO oéHapymmb qepes pac-
CTOsIHHE MEXKAY COOTBETCTBYIOUIMMM OTHOWEHUAMA!

Roqp = ZZ { > —p)}

o=15=1 bs,e br(Hp)

I/IHBapHaHTaMH IKaaAbl MHTEPBAJIOB ABAAIOTCA PACCTOAHHUA MEXKAY OTHOULIC-
HUAMY MHTCDBAJIOB!

¢ 2
Bryp = Z Z Z Z { “bed Do bs’(‘[ﬂ))}}} ,

g=ls=ln=lm=1 bnt — bm f} [b7"(~t’|’p> o bm'”’“’)

Xopowumu cBoiictBamu obaanaer Mepa Akauka [6], Bbipakawnias cTeneHsb
noxoxectd P o6bexToB yepes pacctosinde R Mexay HAMU:

1
1+ Ryp

751 BCeX NMpHBEAEHHLIX BbIllie CHABbHLIX KA/ OX0XKECTb [ITAMMOB MOXHO
OTIpeeNsATh U 10 MOAY/I0 KO(PPHIHEHTA KOPPeasllid MeXAy 3Ha9eHHSIMU
COOTBETCTBYIOIIUX 2JeMEHTOB 3THX TaMMoB. Ecad B Tabauue npeacras-
JIeHbl JaHHBle, H3MepeHHBle B GoJee cjabpix lIKaJax (Mopsiaka d Ha-
UMEHOBAHHH), TO J/f M3MEepeHUs PacCTOAHHSA MEXAY LTamMMaMi MOXKHO
BOCIIOJb30BATLCS JIOOLIMH APYTUMH MepaMHu.

Ha cnenyromem stame nposepsietcs, sipasetcs: a4 nadHas [TIK Ha ca-
MOM ZeJe KoMrmeTeHTHOH. Utodst 06ocHOBATh NMPoLieAypy TAKOH MPOBEPKH,
JOCTaTOYHO BCTMOMHHUTbL CMBICJ [MIIOTe3bl KoMNakTHocTH H. M3 Heé caeny-
€T, UTO CHA4a/ja HYXKHO YOOCTOBEPHTbCS, U4TO 00BEKTh MHOXKecTBa (A, q)
KOMNaKTHbI B NIPOCTPAHCTBE ONMHUCLIBAMOIIMX XapaKTepucTHK X. B manHoM
caydae umeercs MHoxkecTBO A w3 k wravmos, Bxoadmux B [TIK. [lpo-
cTpaHcTBO X HMeeT pasMepHoCTh, paBHYlo G. Kaxnas g-s1 XapakTepucTHKa
3TOTO MPOCTPAHCTBA eCTh HOMep g-To 3/eMeHTa 6a3oBoro WTamma. 3Hade-
HME 3TOTO 3/IEMEHTa bg; M eCcTb 3HaueHue g-H. XapaKTepPUCTHKH 00beKTa
(B maHHOM caydae Gaszosoro wramma). sag usomopHOro wtamMma, cOBH-
HYTOTO OTHOCHTEJLHO 6a30BOro Ha p MOMEHTOB BPEMEHH Hasajl, 3Ha4eHue
g-H XapaKTePUCTHKHM PaBHO 3HAYEHHIO bg (;y,) 3/€MEHTa, HAXOAAILErocs
B KJETOUKe ¢ KOOPAHHATAMHU Vg(i,t 4 p). Takum o6pasom, Mbi MMeeM 1en0
¢ mMHOXKecTBOM A 00bekToB B (G-MepHOM mpocTpaHcTBe X. DT OODBEKThI
Obl OTOOpaHbl MO0 KPUTEpHIo MOXOKeCTH Ha 6asoBbill wTamm ¢. Ecau
KPHTEPUil NOX0oXKecTH HpHHHTb B KadecTBe KpHTEpUs KOMIAKTHOCTH, TO
YCJIOBME KOMNAKTHOCTH CAq Aqs mHoxecTBa wrammob ¥3 ['TIK Beimoans-
eTcs aBTOMATHUYECKH.

JlobaBum K X en@ ogHy — IeJeBYH XapaKTepucTHKY 2, T.e. ellé
OfMH 3jeMeHT Tabauusl. flyctb Ass 6a30BOro LWITAMMa 3THM 3J/€MEHTOM
GyneT TOT, 3HauUeHHe KOTOPOro TpedyeTcs Mpeackasarts, T.e. b;. CooTser-
cTBeHHO K Kaxkaomy wrammy u3 [TIK mofaBum no ogHOMy uU3BeCTHOMY

Pop =



3007, V. Mamemamuueckoe mo0eauposanue CAOMCHbLX MPYOHOPOPMAAUIYEMBIX

ssiemMeHnTy b;,,. Teneps nodpaseTca BO3MOXKHOCTH NMPOBEPUTH, BEIMOIHSAETCA
JM YCJOBME KOMMNAKTHOCTH /s LeJeBOH XapaKTepPHCTHKH Z y OOBeKTOB
mHOkecTBa A, Bxogauwmx B I'TIK. Yesosue KOMNAKTHOCTH /s 3HAYeHHH
OIHOH XapaKTepUCTUKH MOXeT ObITb ONpefesneHo Mo-paszHomy. Hanpuwmep,
N0 BeJAMYMHE JHCNEePCHH 3HAaYeHHH, MO PA3HOCTH MEXAY Zmin ¥ Zmax H T. [

Ecan yesoBHe KOMNAKTHOCTH [isl z HA lUTaMMax MHoxecTBa A He
BbINIOJHAETCS, TO 3TO O3HAYaeT, 4TO Mo cBOHCTBAM X OHH MOXOXKM JpYyT Ha
JpPYra, a 110 CBOHCTBY 2 He noxoxkd. CnenoBarte/bHO, MeXKAy cBoHcTBaMu X
M Z 3TUX OOBEKTOB 3aKOHOMEPHOH CBSI3H HET, M HeT OCHOBAHWH paCCyu-
THIBATH HA YCIleliHOe TMPOrHO3UPOBaHHE 1e/eBOr0 CBOHCTBA C OMOPOH Ha
wtamMMbsl M3 gadHol rpynnbl. Takad 'K He Bk./oO9aeTcs B CIMCOK KOMIIe-
TeHTHBIX rpyTn. OHa ¥ nopoauBiliui eé 6a30BbIH WITAMM H3 Ja/jbHeiiliero
paccMoTpeHus HckKalodaotes. Ecan ke witamvsl naHHoH T'TIK okaszasucs
KOMIAKTHBIMH B TIpocTpaHcTee cBodeTs (X, 2), TO OHH COBMECTHO CO CBOUM
$a30BbLIM WITAMMOM OOGDA3YIOT CPYIIY KOMAETEHTHBIX WTAMMOB [7].

3arem Bcd ONMUCaHHAadA TMOC/AeI0BATENbHOCTD MPOLIEAYP MOBTOPSETCS /s
JIPYroro uiramMma ToH e MouHoctd G, HO Apyrod apxuTeKTypbl. Takum
crocoboM MHOXKEeCTBO Oa30BBIX MITAMMOB MOPOXKAAeT KOAAEKTUB U3 W
CPYIN KOMIIETEHTHBIX [ITAMMOB MOIIHOCTH (.

2.4. BpipaGoTKa 4YacTHBIX BapUAHTOB mporHoda. Crpateruu mnpo-
FHO3MPOBAHHS 3aBUCAT OT TOTO, KAKMe OTHOWEHHS MEeXKAY 3JeMeHTaMH
pasHbIX MITAMMOB CUWTAIOTCA HHBAPHAHTHBIMH MPH Tepexoje OT OJHOTO
HITAMMA K APYTOMY (T.e. MOCTOSTHHBIMU [JIs1 Pa3HBIX MOMEHTOB BpPEMEHH).
Ecnu cuutath, 4TO MH(POPMATHBHBIMU SBASIOTCS a0COMIOTHBIE 3HAYEHUS
COOTBETCTBYIOIIUX 3JIeMEHTOB ILITAMMOB, TO 3HadeHHe MPOrHO3HPYEMOro
3/7emMeHTa b; o MOXHO HalTy 1Mo abCoJIOTHRIM 3HAUYEHUSIM A COOTBETCTBYIO-
IIMX 37€MEHTOB (MPEeAUKTOPOB), CBA3AHHBIX C KOMIETEHTHBIMU LITaMMaMU
JAHHOH TPYMMbl, T.e. ¢ 3JeMeHTaMH b;,. C/elyeT HaNoOMHHTb, YTO KOJIH-
4eCTBO PA3HBLIX KOMMETEHTHLIX 6a30BbIX WITAMMOB MotHoctd G pasuo W,
TaK UTO B IPOTHO3UPOBAHUH 3JeMeHTa b;( MOXKeT MpUHATL ydacTde W X k
npennkropos (W rpynm no k npeaukropos).

Ecau npennosaraerca JuHelHas 3aBUCHUMOCTb MeXJYy COOTBETCTBYIO-
HIMMM 3JleMeHTaMH PAasHbIX LITAMMOB, TO MOXHO BOCIMOJ/b30BAThCS MpPO-
THO3MPOBAHHEM ¢ TOMOIIbIO JuHeHHOH perpeccuu. CTpouTcsi JiMHeHHAas
perpeccust Mexay G sseMeHTaMH 6a30BOro U p-rO KOMIIETEHTHOTO LUTAaM-
MoB. [lonctanoBka siemenTa b;, B ypaBHeHHe 3TOH perpeccuu MO3BOaseT
NOYy4YHUTh BeJHUYHUHY by, B KadecTBe p-r0 BapHaHTa NPOrHO3a AJA 3.e-
MeHTa b; . AHAJMOTMYHO MOJYYAIOTCS U BCe Ipyrue k BapHAHTOB MPOTHO-
3a 1/ WTaMMOB 3ToH rpymnbl: by o, 20, -, Opio, -, beio.30€Ch, Kak
¥ B IPeAbIAYLIEM caydae, odilee YHeJ0 NpeaukTopos (M BupabaTbiBaeMbIX
VUMM YaCTHBLIX MPOTHO30B) paBHo W X k.

Kpowme 3TOro, ecu NpeanooKUTh, UTO OTHOLIEHHUS MEXAY 3JIeMEHTOM
bip W BCEMM G-MH 3/EMEHTAMH NAHHOTO WTaMMa by (ryp) TaKHE XKe, KaK
¥ OTHOLIEHUS MeXAy 3JeMeHTOM b;( §a30BOro mramMMa U BCEMH ero 3Jje-
MeHTaMK bg;. Torma MOXKHO MonyuuTh (7 BAPHAHTOB 3HAYCHHS MPOTHO3M-
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PyeMoro sJjemMeHTa ¢ OHOpOI;I Ha Ka}K[LbIIl/’I g-I/I JEMEHT p-TO KOMIIETEHTHOr O

mTamMMma.
biio= (bis xbip)/bip,
bo.io = (boy X bip)/bap.

bg«,i«,() = (bg,t X bi.p) /bgpv

bGJL,O = (b(}',t X bz,p)/b(i,p'

B stom caydae ponp mpeguxTopa MrpaeT KaxkAbld 3JeMeHT LITaMMa B OT-
JIeJABHOCTH, TAK UTO KAKABIH p — ¥ WITAMM TpeAcTaBjseT cobol Hadop
13 G NpefHKTOpPOB, a BCe k IITAMMOB M3 KOMIIETEHTHOH IpyMNIsi 00pasyioT
xKonneKTyB #3 k rpynn mo G npeauxropoB. OGillee HHCIO MPEAHKTOPOB
(J4acTHBIX TPOCHO30B) AJsi 3TOro caydasi Oymet paBHbiM W x k x G (W
KONJIEKTUBOB 10 Kk rpynn U3 G NpeiuKTOpOB).

BosmoxkHbl 1 fpyrue cnocobbl MoJydeHHs] BApUAHTOB TMPOTHO3a IJ5
JIAHHBIX, MU3MEPEHHBX KaK B KOJHYeCTBEHHBIX, TaK ¥ B JIOOBIX JPYyTHX
HIKanax. JTH CIocoBhl B OCHOBHOM 3aBHCSAT OT PAcClojiaraeMod anpHOpHOH
uHdopMalHK 0 XapaKTepe HCXOAHBIX AAHHBIX.

2.5. IoayuyeHne OKOHUATEJIBLHOrO0 NPOTHO3a. HacTHbiE MPOTHO3H
NONyUYeHbl ¢ TOMOILbLIO TPEfHKTOPOB, OPraHH30BAHHBIX B HEPAPXHUUECKYIO
CTPYKTYPY: OTA€/bHBIE MNPEAUKTOPH OOBEAHHSIOTCS B [PYIIB, KOTOpPBIE
00BbEAUHSIOTCA B KOMIEKTHUBE ¥ T. . PaKTHUECKH 3TO KOJJEKTHBHO-[PYII-
noBoH MeTon mporHosupoBanus (KI'M).

Ilpyu cBEpTKe YACTHHIX pellleHHH B obllee UMeeT CMbICA 0OpaTUTh
BHHMaH{e Ha ToT (PAax?, YTO KOMIIETEHTHOCTb BCEX MPEeAX{KTOPOB, MOPO-
JUBIUMX 3TH pelleHHs, TpeBbliiaeT HEeKOTOPhIH MOpOr, HO MOXKeT ObiThb
HeonMHaKoBOU. B pesysibtate pasHsie IpyMnnbl NpeaydKTOPOB BbipadaThiBAIOT
pasHble HA60PHI YACTHHIX pellieHui. MoKHO pacCYUTHIBATE HA TO, UTO Bogee
KOMIIETEHTHbIE IPYNIIBl OYAYT BBIEABATH $0Jlee TOYHblEe MPOTrHO3b,

Ho xomneteHTHOCTb I'pYNM MpoBepsiach MO KPUTEPHIO KOMIMAKTHOCTH
Ha MHOXECTBE M3BECTHBHIX 3J7eMeHTOB A U 0Tpakana CUTyauudio B Mpo-
waom. Tax penaercss oObI9HO MpPH PETPOCIEKTHBHOM BbIOOpe CTpaTerui
NPOrHO3UPOBAHHS HAM DACTIO3HABAHMS: JyHlled CHuTaeTcst Ta CTpaTerus,
npUMeHeHHe KOTOPOH NpUBOAHJO K HaWMeHblleH cyMMe OMHOOK MporHosa
M3BECTHBIX 37eMeHTOB. OpHaKo 3KCMepUMeHTaNbHO Hepenko oOHapy»KuBa-
eTcsl, 4YTO B DsiAe CJydaeB JydlIde Pe3yabTaTh AAT HEKOTODhie Apyrue
cTparternu, a He Ta, xotopas Owblna Jayuiled «B cpenHeM». [lo-Buanmomy,
OHY B0Jiee TOYHO COOTBETCTBYIOT TEM 3aKOHOMEDPHOCTSIM IPOLeCCa, KOTOphie
NpOsIBASIIOT ce0sl B [JAHHbIH KOHKPETHbIH MOMEHT.

CoOTBETCTBEHHO BO3HHKAET BOMPOC. KAKYIO XKe CTPATETHIO HCIIOJIb30-
BaTb [J51 PeasbHOIO MPOrHO3HPOBAHHSI HEH3BECTHBIX BeadddH? e rapau-
TSI, YTO CTpaTerus, yainie APYIdX B MPOLIIOM TNPHBOAKBIIAS K yCMexy,
Oynet Jydliedl 1 B 3TOM KOHKPETHOM cJydae?

['MnoTesa KOMIAKTHOCTH T03BOJSET OTBETUTb HA 3TOT Bompoc. M3 Heé
caefyeT, YTO HCTHHHAS KOMIIETEHTHOCTb [PYNIBl NPEIMKTOPOB AOJHA
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APOSIBJISATBCS He TOJBKO B KOMMAakTHOCTH 06bexToB (A,q) B mpocTtpan-
ctBe X # KOMNAKTHOCTU 00beKkToB A B mpoctpaHcTie (X, 2), HO U B KOM-
MaKTHOCTY BAPHAHTOB IIPOrHO3a XAPaxTepUCTUxU z obbexra q. Temeps,
KOTAA 3TH BApUAHTBl HAHAEHBI, MOXKHO OLEHHTb KOMIIAKTHOCTH MPOTHO30B,
NONy4eHHBIX OT TPYTNBl TPeAUKTOPOB f, HAaMpHUMep, Hepe3 JUCMEPCHIO UX
snayenndt Dy. Kak noxasbiBaioT 3KCNEPAMEHThI, AHCHEPCHOHHBIH KpHTepHi
OKAa3biBaeTCsl B OOJABIIHHCTBE CAYYaeB 04eHb HHOOPMATHBHBIM: KOPPEJSIHS
Mexkay Dy 1 omKMOKo# NPOrHO3MpoBaHHs gocTrraet Beauduusl +0,7. Onu-
padch HAa 9TO, B KadecTBe Mepbl KOMINETEHTHOCTH IPYNIbl f 1eaecoofpasHo
npuHuMaTh BennduHy Ly = 1/(1 4 Dy).

BBeeHHe OMNHCAHHOrO BHILE AHCIIEPCUOHHONO KPHUTEpHsl I03BOJASET
c(hOpMYAUPOBATH CJAEMYIOIMH MPHUHIIMI BEIOOpA cTpaTervd (B HamweMm Cay-
gae — TPYINOBBIX MPEAHKTOPOB): CJEAyeT MPUMEHSITb BCE HMEIOLIHecs
B PACTIOPS2KEHUH CTPATEruMy H OTAABaTh MpeANouTeHHe TOH U3 HUX, KoTopast
JAET BAapUAHTH MPOrHo3a, 06/anarnIiie HauMeHbillel 1UCrnepered.

Dta sMRUpUUecKas TUIOTE3a OTPaXKaeT 3aKOHOMEPHOCTb (osee BBICOKO-
r0 YPOBHSI (METa3aKOHOMEPHOCTb) MO CPaBHEHHIO ¢ TPAMUUHOHHO HCHOJb-
3yeMOH FHIOTE30H O TOM, 9TO XOPOLUIME Pe3yJbTaThl B MPOLIIOM 0fecnedu-
BAKOT XOPOLIHE Pe3y/bTaTbl U B OyAYyiLEM.

C yuéToM CKa3aHHOTO BblllIe NPOUEAypa MOJyueHHs 000OLIEHHOTO pe-
IeHHst COCTOUT B caefylolleM. BHadane Ha Gase yacTHLIX pelleHHH A
KaxaoH rpynnsl [ Belpa®aTbiBaeTcs [pynnoBoe pewlenue By. Ilpu nporuo-
3MpOBAHUM B KayecTBe IPYMNMOBOr0 peileHus MOXKeT OblTh HCIOJb30BaHO
cpenHeapudmeTHUeCKoe 3HAUEHHE YACTHBIX MPOTHO30B WM HX MeaHaHa.
Bbrarcnsercs Takke XapakTepUCTHKA KOMIETEHTHOCTH rpymmbl Ly. DT
XApaKTEPUCTHKH HAXOAATCS 151 BeeX A PYIN NPeAHKTOPOB U3 KOJ/IEKTHBA
TPyMi, y4acTBOBABIIUX B NMPOTHO3HPOBAHHHU.

O6o6iénnoe peitiende (B) Ha cjegyionieM HepapXUYecKoM YpOBHE
(Ha ypoBHe KOJJIeKTHUBAa) MOXeT ObITh MOJMYUeHO ¢ HUCIOJb30BaHHEM MNapa-
METPUUYECKOIo CeMeHcTBa (PYHKIMHA B3BELIEHHOrO VCPELHEHHS PYMNIIOBBIX
peteHui:

B zk: (Br x %)
=2

3pech BeJHUMHA [0KA3aTesl CTENEHU (v OTPAXKAET CTPATErHI0 YUYETa BJMS-
Husl KomneteHTHocTd. Eenn o = 0, 10 petlleHHst BCeX IPYIIN YUMTLIBAOTCS
¢ paBHbiMH Becamu. C pocTOM « pacTér BAHsAHHE Gojee KOMIeTeHTHBIX
rpyni. Tlpu odeHb 0OJbIIMX 3HAUEHUAX (v B yCPeAHEHHH ydacTBYIOT OAHA
WK HECKOJ/BKO CAMBIX KOMMETEHTHBIX [PYIIIL.

Ecau B nporHosdpoBaHHM yd4acTBOBA/J OLHMH KOJJIEKTHB [PYIIOBBIX
NpeAHKTOPOB, TO BEJMYMHA KOJJAEKTHBHOrO petneHus (B) mpuHuMaeTcs
B KauecTBe OKOHYATEJNbHOrO 3HAUEHWsl [POTHO3UPYEMOH BeNHUHHBL b;g.
Ecnu onpegenuTs QUCNEPCHIO CPYMHOBLIX NMPOCHO30B, TO MOXKHO MOJYUUTb
npeAcTaBjieHHe O KOMMETEHTHOCTH KOJJNEKTHBA B LEJOM M O BeJUUHHe
0’KMaeMoH OlIHOKY JAHHOTO MPOrHO3a.
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MeTon pomyckaet UCNONb30BAHHUE HE OJHOTO KOJJIEKTHBA, 4 MHOKECTBA
w3 W xonnektuBoB. HoBBle KONNEKTUBE MOFYT MOPOKIATBCS OA30BBIMHU
HITAMMaMH, MOUIHOCTh KOTOPHIX oTautaetcst oT (. B sTom caydae no dop-
MyJie, 2HAJOTHYHOH BBILICNPUBEAEHHOH, NeaaeTcs B3BELWEeHHOe yCpenHeHue
KOJIJIEKTUBHBIX PeLIeHHH.

Ha puc. 2 npepcraBieHa cxema MHOMOYPOBHEBOrO aJirOpHTMa, KOJJEK-
TUBHO-TPYIINOBOrO NMporHozuposanust. Ha nepsom ypoBHe ucnodabsyercs 6a-
30BBIH 1ITaMM MoitHocTd Gy 1 apxutekTypw Fy. HaxonsiTcsa KoMneTeHTHBIE
wrammel C1, C1, ..., Ck. OHu 06pasyioT neppyto rpynny npegukropos. C ux
MCTOJIb30BAHMEM TIOJYYaAiOTCsl 9acTHHIE TPOTHO3B by, by, ..., by, BRIUUCIS-
OTCSE UX Aucrepeust Dy W rpynnoBo# mporHos bf.

G, F, C, by cor;
g
G, by | cor, E
--------------------------------- ::‘:
C, by cory |
N
V.4 X
G, £y b, D, -
' <
F, by D, 5
SO IS USSR SUSU i
Fk bm’ Dm “
¥ RY
Gl blN D1Y 5
G, by D, o
o=
"""""""""""""" P . <
Gn bn DI'[
¥ X
p Dy

Puc. 2. PopmupoBaHue NPOrHO3UPYEMOro 3HA4eHHs:

Ha BTopoM ypoBHe 3TH Npouenypbl MOBTOPSIIOTCS s [ITAMMOB TOH Ke
mowHoctd Gy, HO jast Apyrux apxurtextyp: Fy, Fy, ..., F,,, B pesyabprate
MOJydaloTcsl TpynnoBble pewenust by, bl,..., 0!, ¥ MO HUM BBIUMUCJASETCS
KOJLIEKTHBHOE pelleHye ), 1 axcnepcus Dy,

Ha TtpeTbeM ypoBHe H3MeHsIeTCS MOLIHOCTb 0Aa30BBIX ILTAMMOB, H
aast Kaxknod moiHoctd (Gy, Gy, ..., Gp) TOBTODSIIOTCSL BCe TPEABILY-
e npouenypbl. B utore nosmyudaercs MHOMXECTBO M3 71 KOJJIEKTHBHBIX

pemenuti: b, by, ... b co cBoMMM 3HAUEHHSIMH TIDYMMOBBLIX IHCIePCHEH

1 D5, ..., Dy, Tlo HUM HaXOmMTCS OKOHUYATe/bHEIH MPOTHO3 by ¥ mucIep-
CHsl KOJJIEKTHBHBIX TPOTHO30B Dy, MO KOTOPOH MOKHO CYAUTb 00 OXKUaae-

MOH oIMOKe NOJY4eHHOrO NIPOrHo3a.



3047, V. Mamemamuueckoe mo0eauposanue CAOMCHLX MPYOHOPOPMAAUIYEMIX

2.6. Kputepuu OLEHKH TOYHOCTH TPOrHO3a. lemepb, Koraa ujes
ANTOPUTMA TOJHOCTBIO ONMCAHA, HYXHO OTBETUTh Ha CJOXKHbIH BOMpOC,
KOTOPhIH, KaK TMpaBuio, OObIYHO BO3HHUKAET B MPOLECCE aHaMu3a pe3ydib-
TATOB NPOTHO3UPOBAHHMS: KAK OLIEHHBATH TO, UTO Mbl HA3bIBAEM TOUHOCTbIO
ApOrHo3a’

Hacto Gepérest aGcomoTHOR OTKJOHEHHe MporHosa bl OT MCTHHHOIO
3HaueHUs b; g, Ae/EHHOE HA HCTUHHOE 3HAYEHHE:

o [0 = buol
N bzAO ’

Takasi OTHOCHTEJIbHASL BEJAMUYHHA MAJ0 4yBCTBUTE/bHA K OLIMOKAM MPOrHO-
3a GO/BUINX 3HAYEHUH M 4pPe3MEepPHO 4YBCTBUTEJbHA K OIMOKAM MPOrHO3a
BeNU4UH, 6aU3KUX K Hyao. Kpome Toro, pasuuua dd;, Mexay MUHUMANb-
HbBIM M MAKCHMAaJbHLIM 3HAYEHUSIMH MOXKET ObITh DPAa3/JMYHON Yy pasHbIX
HaOMONAEMBIX XaDAKTEPHCTHK H OAMHAKOBAasE OTHOCHUTEJbHasi omubka d
Oynet npuemMJeMol /s TIPUHSITUSI pellieHHH B OfHUX CJydasX ¥ He MpHeM-
JgemoH B npyrux. TeM He MeHee maHHast OTHOCHUTENbHAsl OMIUOKA, MPU BCEX
eé HemOCTaTKax, OCTA&TCS OCHOBHHIM CpPEICTBOM OLEHUBAHHS TOYHOCTH
NpPOTHO34.

Kpome 3Toro, CyAUTb O TOYHOCTH TPOTHO32 ¢-H XaPAKTEPUCTHKU MOXKHO
CYIHTb N0 BeJUUHHe OLTUOKYU, HOPMUPOBAHHOH MO pasHule dd;:

_ ‘b;() 20|
d= dd, o

Takas mepa obanazaeT OfHHAKOBOH 9YBCTBHUTENBHOCTLIO K OMIMOKAM MPOrHO-
3a AJs1 pasHBIX 3HadeHHH NMpPOrHo3upyeMol XapaxtepucTxu. E€ dyBcTBH-
TeJbHOCTh K OWIMOKaM TeM BbIllie, YeM B MEHbIIUX Npefeax kojaebgaercs
NPOTHO3UpYyeMasi XapaKTePUCTHKA, UTO MPEACTABISETCS BIOJHE JOTHUHBIM.

MHorga BaxkHO 3HATb He abCOJIOTHYIO BeJHUYHHY XapaKTepUCTHKH b;g
B OynylieM, a JWilib To, OyIeT AU oHa GoJblle MAd MeHblle 3HAUYeHUS b,y
B JaHHBIY MOMEHT BpeMeHH. B Takux caydasx npuMMeHHMa Mepa TOYHOCTH
NPOTHO3a, YUUTBIBAIOUAs UL COBMAAEHHS 3HAKOB:

0, ecau ((bjg>biy) u ( 0 > bit))

JF = unt (o < big) 1 (b‘ o0 <but));

0,5, ecau ((big=bis) u (blz-_o # bit));
1, B apyrux caydasx.

2.7. PesyabtaThbl paboThi anroputrma. Jlas oueHkH KadecTBa paboThl
ajropur™Ma Obll NMPOBEA&H psif 3IKcrepHMeHToB. [Ipox3BORM/CS NPOrHO3
3HaueHWl nepBUuHbIX nokasateseit [8], [9], [10], xapakrepusyonux pe-
FHOHBI ¥Ypa/abCcKoro (peaepalbHOrO OKpyra ¢ MO3UIHUM TaKOro COLHAJbHOIO
SIBJI€HUsT KAaK He3aKOHHBH 000pOT HAPKOTHKOB. Pe3yabTupyioillde gaHHble
IKCMEepUMeHTa TPUBEAEHb B Ta0J. O.

Takum obpasoM, cpeaHsis BeJHdHHA owHOKH coctaBuaa 8,32 %. Jlau-
HYI0 OMIHOKY MOXKHO OOBSCHUTb B OCHOBHOM ABYMs fpuduHamu. Bo-nep-
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Tab6auua 5. Beauunna ownbKy nporHo3a AJst pasfquHbIX ToKasaTejei

CpenHsis (o peruo-
INokasatesb HaM) BeJHUHHA
ownbKH, %
1. [lpopaxka BOZKM U JMKEPO-BOAOUHBIX M3l 7.09
2. Yucqo passonoB Ha 1000 weqsoBek HaceleHHS 4.16
3. Hacenenue modoxke TpyaocnocobHOro so3pacta 8.73
4. YucaeHHocTh 6e3padoTHBIX 11,82
5. UnCAeHHOCTh YKOHOMHAUECKH AKTHBHOTO HaCeeHUs 11.59
6. 3asBaenHas noTpebHOCTb B pabOTHHKAX 13.19
7. [ToTpebuTeabckue PACXOAb HA AYIIY HACEIEeHUS 5,68
8. JleHexKHble OXOABI HA AYIIY HaCeJeHHs 7.29
9. CTOMMOCTb MMHHMAJIBHOTO HAGOPa NPOAYKTOB NHTAHKS 11,28
10. BexeHupr 1 BEIHYXKIeHHbIe [epece/eHubl 473
11. MurpaiyoHHBIH NpHPOCT HacedeHKs 5.92

BBIX, HEMOJHBIM 0OBEMOM MOKasaTede, Cpead KOTOPbIX MPOHCXOAHUT MOHCK
B3aMMOCBsI3ell ¥ 3a CuéT KOTODHIX, B CBOIO OUepe/lb, CTPOUTCS nMporHos. Bo-
BTOPBIX, HEJOCTATOYHON [JHHOK BPEMEHHOro psiaa.

OpnHaxo, HeCMOTpSl Ha BCe TJIOCH PacCMOTPEHHOTO aaropuTMa, XoTe-
JIoCh Obl 3aTPOHYTb ¥ MHHYCH, KOTOpHie Oblai BhISIBJEHBI PY €r0 HCIOJb30-
BaHuM. MTax, 0CHOBHBIM HELOCTATKOM AAHHOIO MeToja siBasietcsl 6oJblioe
KONMUECTBO TAapaMeTpoB, KOTOphbie HEeoOXO[HMO YCTAHOBUTb 3IKCHEPTHO.
[Tpuuém, npu HEKOPPEKTHOH yCTAHOBKE 3THX MapaMeTpoB padoTa ajropuT-
Ma HeynoBJeTBopuTebHA. K TakuM napameTpam, B NMepByiO odepenb, OTHO-
CUTCSt METDHKA TPU ONpefeseH iy KOMIIeTeHTHOCTH TaMMa. E€ rpamoTtHoe
onpeneneHye npeacTasaser co00H OTAEABHYIO H BeCbMa Cepbe3HYIO 3a1auy.
Tax:ke onpeneneHue MeTona MOCTPOEHUS JIOKAJAbHOIO W Pe3yabTHPYIOLIEro
MIPOTHO3HOTO 3HadeHWsl — 3ajaua He TPHBHAJBHOIO XapakTepa u TpedyeT
OTIpeneNEHHOH TPOPabOTKH W JOTONAHHTEABHBIX HCC/eI0BAHUH.

Ho B uenom, ocobeHHO mNpH ONTHMAaAbHO BBIOPAHHBIX MapaMeTpax,
UCNO/1b30BaHHEe JAHHOTO aJropuTMa [Jsl KPATKOCPOYHOTO MPOrHO3HPOBa-
HUS TTOKa3aTedqel, XapakTepusyollUX pa3BUTHE COLHA/bHO-9KOHOMHUYECKHUX
SIBJAEHUH, ONpPABAAHHO, OCOOEHHO B CJAYYasX, KOrjAa NpHMeHeHHe IPyrHx
MEeTO/OB 3aTpyAHHUTeNbHO. TakuMm 06pasoM, MAaHHBIH METOn MOXKeT OBiTb
NPUMEHEH, KaK IPH HeKoM NpeABapHTeNbHOM aHa/ad3e, TaK H NpH NOCTPO-
€HUH Pesy/bTHPYOLIUX NPOrHO3HBIX 3HAYEHHH.
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§ 3. HccnenoBaHue IMHAMUKU Pa3BUTUSl COLUAJIBHOTO
sIBJ€HUS NP 0O0JBIIOM YHUC/Ie TPU3HAKOB

3.1. Brigenenue rpynn cXogHbIX IpH3HaKoB. B caydae, Korpa usy-
qaeMoe COlMaJbHOE fBJEHHEe OMHCLIBAETCS JOCTATOIHO OOJBIIUAM YHCIOM
[IPH3HAKOB, MPEANoJaraeTcsl pasfeseHde UX Ha rpynnbl. PasmeseHude mnpo-
“3BOAMTCS 1160 IKCMEPTHO, JAHOO0 MeTomaMH (PaxTOPHOro aHafAH3a, Koppe-
aAsuoHubx maesa v ap. [11]. Kaxayo takyso rpynny noxasaregeit 6ynem
HA3BIBATh (PAKTOPOM.

HanboapmnMn 10CTOMHCTBAMH MPH pPellieHHH 3a1a4d pa3dueHus uMerT
METO/Bl [JIABHBIX KOMIIOHEHT W/M [MABHBIX (DAKTOPOB, MO3BOJSIIOLLIME MUHH-
MU3UPOBATh XAPAKTEPHOCTh, PACHPeeauThb Mo akropam 10 95 % obiiHo-
CTH ¥ PAaCcCUUTATb (PaKTOPHBIE HATPY3KU TaKUM 00Pa30M, 4TOOBI HCKJIIOUUTD
BAUSHME crenupUyecKiX (paxTopoB Ha CyMMapHYIO JAHCIEPCHIO.

C NMoMOILbIO 9TUX METO/I0B MOXKHO pelliaTh 3a/1a4d OTHICKAHHS CKPHITHIX,
HO 00BbEKTUBHO CYLLECTBYIOIHX 3aKOHOMEpPHOCTEH, onpeneaseMblX Bo3aeH-
CTBUEM BHYTDPEHHMX W BHEUTHUX TNPHUUUH, OTMHUCAHHS H3yHaeMOro mpouecca
qucaoM (PaKTOPOB, 3HAUMTEJbHO MEHBIIHM, YeM HHCJIO MepBOHAYaJbHO
B3SITHIX TPH3HAKOB. DBblsiBAeHHe NPH3HAKOB, HanboJee TeCHO CBSI3AHHBIX
¢ [NaBHBIMY (paKTOpaMU, MO3BOJSAET BEPAdOTATH W MPUHATH HAYUHO 000C-
HOBAHHOE YIIpaBAsilee BO3ACHCTBUE, CIMOCOOCTBYOiIEE MOBBLILEHHIO -
hexTUBHOCTH (PYHKIIMOHUPOBAHHUSA H3YydaeMOro npoiecca.

[naBHble KOMIOHEHTBl — HEKOppeAHpOBAaHHbLIe 0000iIEHHbIE MOKAa3aTe-
JIM, TIOCTPOEHHbIE HA OCHOBE H3MEPEHHBIX MpPH3HAKOB, MOI'YT ObITh HCMOJb-
30BaHbl B KauecTBe HCXOAHBIX AAHHBIX KJACTEpHOro aHanusa. [lpakTuka
N0Ka3biBaeT, 4TO Takas KaaccHpuKauds oObeKTOB HCCAeJOBAHHS HacTo
OKasbiBaeTcst fonee 00bEKTHUBHOH, Y4eM pasfeneHHe NMPH MOMOILH OTAEAbHBIX
UCXOAHBIX MPU3HAKOB.

[1py pewieHUH NPaKTHUECKHX 3a1a4 9aCcTo HCIMOJb3YIOT He BCe,  TOJbKO
fiepBble ryIaBHbIE KOMIOHEHTHI. BeautnHa v¥3MeHeHHs1 OTHOCUTENbHOH H0aU
HAKOIJIEHHOH AHCNEepCH, BHOCHMOH MEPBBIMH P [MABHBIMM KOMIIOHEHTAMH,
B 3aBUCHMOCTH OT YMCJA 3TUX KOMIIOHEHT, NAET OCHOBY [AJs1 pelleHHs
BOAPOCA O TOM, CKOJbKO TJIABHBIX KOMIIOHEHT MOXHO HCKJAIOUWTL M3 pac-
CMOTPEHMUSI.

Paccmotpum npodjaemy NpecTylaeHHH, CBSA3aHHBIX ¢ HE3aKOHHBIM 000-
pPOTOM HAPKOTHYECKHUX CPEACTB, MCHXOTPONHBIX M CHJAbHOAEHCTBYIOIIHX
BellecTB, 00OCTPUBLIYIOCS 3a MOC/AELHUE [OAbl, KOTOPAsh BHOCHT 3aMETHYIO
[0J10 B yXYALIeHWe KPHMHHOreHHOH curyauud B Poccuu. Caenyer otme-
TUTh, YTO AWHAMHKA 3TOrO BUIA MpPECcTyIJAeHH He MMeeT pKO BbIpaXeH-
HO{f 3aBUCHMOCTH OT OMNPEAeEHHOIO COLHA/IBHO-IKOHOMUYECKOro M0Kasa-
Tenst. KpuMuHa/BHEIE TIPOLIECCD], CBSI3aHHBIE ¢ HAPKOTH3ALHeH HaceJ/eHHs,
SBJSIIOTCS CJeACTBHEM BO3JEHCTBMS MHOXKECTBA COLMAJNBHO HeraTHBHBIX
(hakTopoB, TaKHX KakK 0e3paboTHLA, BBIHYXKAEHHAs MUTPAllMsl HaceJeHHs,
HU3KHH JKU3HEHHBIH ypOBEHb 3HAUMTEJbHOH YacTy Hace/eHus, AeTcKas
6esHan30pHOCTE W mp. [lepeueHb nokasaTesei, BbIOpaHHBIX MJs1 MpOBe-
[eHHs] UCCJAEeL0BAHUS 3aBUCUMOCTH AHHAMHUKH MPEeCcTynJ/eHUH, CBSI3aHHBIX
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¢ HE3aKOHHBIM 000DOTOM HAPKOTHKOB, OT COUMANbHO-9KOHOMUUECKUX TMPO-
LIeCCOB B PervioHax npejpcrapie Tada. b.

JLiist HENOCPeCTBEHHBIX PACYETOB UCMO/b30BANUCH OTHOCHTENbHBIE 10-
Kasatend (cM. Tada. b.), paccudTaHHbie MO (PAKTUIECKUM 3HAUEHUSIM HC-
XomHblx nokasartened [8], [91, [10].

Tad6auua 6. [lepedeHb OTHOCHTEJbHBIX MOKa3aTeded

Ne n/n OTHOCHTEAbHBIH OKa3aTeddb

1 [Tponaxa aakorods Ha Aylly HacedeHus

2 OrTHOlLeHHe YKCI2 PA3BOAOB K HACe/JeHHIO HHIKe TPYAOCHOCOOHOTO BO3-
pacra

3 OtHoweHue unucia Oespadotupix (MOT) K IKOHOMMUECKH AKTHBHOMY
Hace/eHuIo

4 Uucso Bakancui Ha ogHoro GespadortHoro (MOT)

5 OTHollIeHHe PacXol0B K 10X01aM

6 OTHOlleHMe pacXOmOB K CTOMMOCTH MHHMMAJBHOrO Habopa NPOLyKTOB
NHUTaHHS

7 OrtHOolleHHMe YyHCTa GeXKeHieB H BBIHYXKIEHHBIX [epece/ieHUeB K YHCTeH-
HOCTH HaceJeHus

8 OTHOLIEHHE MUTPAUMOHHONO NIPUPOCTA K YMCJAEHHOCTH HACeJIeHHs

PesynbTaThl pacyéTos MOKA3biBAIOT, UTO BCE PACCMATPUBaeMbie OTHO-
CHTE/bHBIE MT0KA3aTeNH HMEKT 3HAYUMBIE OPTOrOHaJjbHbIEe (GaKTOpHBIE Ha-
rPYy3KH B PasioKeHUH TePBBIX UYeTHIPEX T[JAaBHBIX KOMIOHEHT, KOTOpbIE
obbsicusiior 80,1 %, 79,1% u 76,7 % (B cpesHem — 78,6 %) U3MEHUUBOCTH
pesyabThpytomniero nokasaress «Hesaxonusiit o6opot Hapkotukos» B 1999,
2000, 2001 rr. cOOTBETCTBEHHO.

B coctaB nepBo r1aBHOH KOMIOHEHThH YCTOHYUBO BXOZAT (1O pe3yib-
tatam 1999 r — 2001 rr.) oTHOCHTENBHBIE MTOKA3ATENH:

OTHOLIEHHE YHCJAa PA3BOLOB K HACEJEHHIO HHXKE TPYAOCHOCOGHOTO
BO3pacTa;

— oTHoleHHe urcaa 0e3padoTHbX (MOT) K 9KOHOMUYECKH aKTUBHOMY
HaceJeHHIo;

— 4HCcA0 BaKaHCHH Ha opHoro SespadortHoro (MOT);

— OTHOLIEeHHe PAcXOAOB K CTOMMOCTH MHHMMAJbHOrO HaGopa MpOmyK-
TOB ITHTAHHS.

[Toxasarens «[Iporaxa anxorods Ha AylWy HaceJeHHsl» 110 pe3y/bTaTam
1999, 2001 rr. cocTaBasieT oTaeabHBIH (akTop. Bo BTOpyio rmaBHyo Kommo-
HEHTY YCTOHYMBO BXOAMT €IHHCTBEHHBIH NMoKaszaresb «OTHoLIeHHe Murpa-
[IMOHHOTO NPHPOCTA K YHCAEHHOCTH Hace eHHsl», 0ObCHSIOIWHHA B CpeHeM
18,1 % usMeHYHBOCTH pe3yabTUpyioTero nokasarens. [lokasarens «OTHo-
IeHHe 4Hc/aa OexeHLeB M BBIHYXKIEHHBIX [epece/eHleB K YHC/AeHHOCTH
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HaceJIeHUsI» TAKXKe SIBASAETCS OTHEJAbHBIM (PAKTOPOM U OODBSICHSIET B CPEIHEM
11,9 % usMeHuuBoCTH Noxasaress «He3akoHHBIH 060pOT HAPKOTHUKOB».

Taxum oOpasoM, Bce paccMaTpUBaeMble OTHOCHUTEJbHbIE MOKA3aTeaH
clenyeT NPUHSATL B KadecTBe 3HauuMbiX. Mcxiiodenue moforo U3 HUX
MOBJIEUET CHUXKEHUE HAKOIMJIEHHOrO MPOUEHTA OTHOCUTEbHON KON AUCHED-
CHH TVIaBHbIX KOMIIOHEHT.,

3.2. CBonHBIA IMHAMMUYECKHH TOKa3aTeJb YPOBHS Pa3BUTHUA CO-
LMAJbHOTO fIBJEHHA. [lpoBe/ieHNe MCC/AeNOBAHUST MATPHUILE HAGMIONeHHH
MeTOAaMU (PaKTOPHOTO aHAIU3a MPUBOIUT K BhIIEJEHHIO TPy MPU3HAKOB,
CUJIBHO KOpPeJMPOBAHHBIX MexXAy co0oH, TpPH 3TOM MPU3HAKU KaKaoi
TPYMAB XapakTepusyioT OfMH U TOT Ke acrexT. Ec/AM Ha OCHOBe BHifle-
JIEHHBIX TaK#dM 00pas3oM I'pynn NMPHU3HAKOB PAacCUHUTATh MOKa3aTesb YPOBHS
Pa3BUTHSL, TO TOJAYUYATCSl CUHTETHUECKME XapaKTEPUCTUKH, 0TOOpaXKaollHe
OT/AE/NbHBIE ACIEKTHl UCCJEYEMOro SIBJEHHS, COOTBETCTBYIOUIHE Bblje/eH-
HBIM (PAKTOpaM.

OnHoBpeMeHHOE HMCCAEOBAHHE HECKOABKHX (DaKTOPOB HAUMHAETCS C
YCTAHOBJIEHUSI HAOOPOB XaPaKTEPHU3YIOMIMX UX MPU3HAKOB.

Jst KaXKA0T0 OTAENBHO B3SITOrO j-TO cpamopa dhopMHUpyeTCs HHAUBU-

AyaibHas MaTpuua Habmogenu# X; (5 = 1,2,. , 7 — 4HHCJ0 (haKTOPOB),
3J1eMEeHTaMH KOTOPOH 5 HBJ‘IH}OT(‘H 3HaueHUs l'[pI/I3HaKa S B MOMEHT BpeMe-
uni(s=1,2,...,n5,i=1,2,...,1, nj — 4UCI0 NPU3HAKOB, ONHCHIBAIOLIAX

j-i pakrop). I/IH}_'[I/IBI/II[yaJlebIe ManI/lL[bI HabAOMeHUH UMEeI0T OMHAKOBOE
9uea0 CTPoK. UHCA0 CTONOUOB MOXKET ObITh PA3JHYHBIM H OMpEAEeSieTCst
YUCJOM TTPH3HAKOB.

CBosHas MaTpuua HadmogeHud X uMeeT OJOYHBIH BHI

Xo = [X1, X0, oo, X, X

1 XapaKTep{3yeT BCHO COBOKYMHOCTb (PAKTOPOB B 11€J10M.

Has kaxporo j-ro (axropa onpefeasioress KOOpAMHATH HHAMBUAYAb-
HOTO 9TalioHa pasBUTHUs Pj, WX 4HCJ0 paBHO YHUCJY MPU3HAKOB, XapaKTepH-
3youux GakTop.

CBOJHbBIH 3TANOH PasBUTHS Py Tak:Ke MOXKHO MPeACTaBUTh B Buae 6J04-
HOr0 BEKTOpa, 3JeMeHTaMWU KOTOPOro sIBJSIOTCS WHAWBHAYa/bHble 3TaJ0HbI
pPasBUTHS OTAENbHBIX (PAaKTOPOB

‘P(;r:[P]vPZv-wq-F)j,-..,Pr].

Cponnble MaTpula HaOMOAEHUHA M 9TANOH PA3BHTHA CTAHAAPTHU3UPYIOTCS
W PACCUYUTBLIBAIOTCS OTKJOHEHHUS N0 CBOAHOTO 3TAJ0HA Pa3BUTHS

. STV
on—{zz< z{)s>} =2t
Jj=1s=I

A€ nj — 9HCIO MPU3HAKOB, XapakTepusyiomlux j-ii dakrop, 2/, — cTaH-
[apTH30BAHHbIE 3HAUEHUs MPU3HAKA $ B MEPHOL ¢ A5l j-r0 (haKTopa, 2, —
KOOPAMHATBI 3Ta/10HA PA3BUTUS J-ro (pakropa.
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Haxoamcg: cpefHee pacCTosiHde 10 CBOJIHOTO 3TAJIOHA PA3BUTHA

Z Ci0;

z—l
CTaHAAPTHOE OTKJIOHCHHE

q t 1/2
S0 = mz 70*(0 5
=1
MaKCUMaJbHO BO3MOXHOE OTKJIOHEeHHEe OT CBOJAHOrO 3TaJoHA
o = Co + 2s9.

CBOHBIH MOKA3aTeNb YPOBHS DA3BUTUSL ONpeaesieTcs hopMyaon

« C
di = =2, (17)

&)]

CBonHblil MoOKasaTeNb YPOBHSI DA3BUTHUS XApPAKTEPU3YETCsl Tem, 4TO siBJsI-
eTCS BeJUYMHOH TMOA0KHTEABHOH ¥ JHUUIb C BEPOSITHOCTBIO, OJAM3KOH K HYy-
JIT0, MOXKET 0KasaThCsl HoJblle eNHHHIb. MHTepnperanys ero caenymouas:
JlAHHOE COUHaJbHOE sIBJeHHE HAXOAMTCS HAa TeM 0oJiee BLICOKOM YpOBHE
pasBuTHsA (B CMBICJe TPUGIHIKEHUs K 3TAJOHY), UeM OJiiKe 3HAueHHe
CBOJIHOIO TIOKA3aTeJqsl YPOBHS Pa3BUTUS K HYJIO.

Ha npakTuke yroSHee Hcno/b3oBaTh CBORHBIH [T0KA3aTedb YPOBHS pas-

BUTHsI B BH[IE 0

di=1—- 2=, (18)
Co

KOTODBIM HHTEPNPETHPYETCS CJAEAYIOWHM 00pasoM: JaHHOe COoLHa/bHOE

sIBJIEHME MMeeT TeM Jydlllee COCTOsIHUE, yeM OJHKe 3HaueHHe MoKasateds

K eJHHHIIE.

3.3. OnpepeneHue cTelleHH BO3AEHCTBHSA (DAKTOPOB Ha CBOOHbIN
nokasatejb. CBOAHBIH NOKasaTeab YPOBHSI Pa3BUTHSI OTpaKaeT M3yua-
eMoe CcolMasNbHoe siBJeHWe, XapakTepHusysl BCe COBOKYIHble H3MeHEeHHH,
npousollealde B 3HAUEHUSIX paccMaTpHBaeMblX (paKTOpPOB, B HEM He yuu-
THIBAIOTCS M3MEHeHHs], IPOUCXOsiHe C OTAeNbHBIMU (PAKTOPAMH, BAUSHMHE
3THX M3MEHEeHHH Ha OOy BeaHUHHY MoKasaTeJs.

Jas onpeneneHusi HaNnpaBAeHUs] KH3MeHEHHH OTAEeAbHBIX (AKTOPOB
¥ MacuTaboB 3THX MSMEHeHHH 000SHAUMM Cy; PACCTOSHHE 10 MHIUBUAY-
aJIbHOrO 3TanNoHa F; j-ro (pakTopa, HCYHCAEHHOE MO CTAHAAPTU3HPOBAHHOM
MHIYBUIYabHOH MaTpulie HalMONeHUH Z;

njo,o 21172
Cioj = LZ (;Zs — 2'58> } , =12t 3=12 .7
s=1

rie zgsj — KOODAMHATBI 3TA/lOHA Pa3BUTHs j-ro (akropa, zjs — CTaH-
[APTH3{MPOBaHHble 3HAUEHMs WHAMBHAYAJbHOH MaTpHUbl HAGMIONEHHWH j-TO
(axTopa, 11; — YMCAO NPU3HAKOB, XAPAKTEPH3YIOWHUX J-H dakTop.
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Bripakenue

, r nj o
Cio = Z (Ms - f/()s)— -
j=1s=lI
nl o 2 o nr o
= Z (Zzi,@ - Z'Os%l)u +...+ Z (zis — Z()s,j>~ + ...+ Z (Zz‘s - ZOS,:‘T
s=1 s=1 s=1

MO2KHO 34aHHCAaTb B BHUAE

.
2 _ 9
Co =Y o (19)
Jj=1
YuuTBIBasI, 4TO
a J— 3, *
Cio = cod;, (20)
noJaraeM UHAMBMAYANbHBIA 3TAJOH DA3BUTHS j-rO GakTopa paBHBIM
(]* G209 (21)
({)J
rae ¢y — MaKCUMajbHO BO3MOXKHOE OTKJOHEHHEe OT HHAMBHMIYa/JbHOTO

3Ta/JlOHa PasBUTHA j-TO (paKTopa.
[locse npeo6pazoBaHui N0OAyIUM

Z(O,~ dz,

2
€0

(d; =

Beeném HOpMHpYIOLIME MHOXKHUTE/M, NOCTOSIHHblE Aas $a30BOro Mepuoaa
(i=12,...1,

wy; = Qg const,

<o
TOTAA . )
#\2 2 5 \2
((]7) = Z 'U,"j - (dl,]> .
j=1
Obo3Hauum
* 2 s N2
Adi = (di,) — (4 = Z w?- A (22)
31eCh

A(lZJr,J = ((IZJH]) (d; )

Dopmyny (22) MOKHO HCMOAL30BATH AJsI OLUEHKH JUHAMUKA H3MEHEHHH
CBOJHOTO MOKAa3aTessl YPOBHSI PA3BUTUS COLMANBHOTO IBJEHHUS], BbI3BAHHBIX
pa3aMUYUAMU B AHHAMUKE OTAEJbHBIX (PAKTOPOB.

O nosoKUTENbHOH CHTYaUWH B PA3BUTHU MCCAEAYEMOr0. COLHabHOTO
SIBAEHHSI MOXXHO TOBOPHTb TOMAA, KOrAa BeJHYHHA A(iHL, 6yner oTpu-
UATENBHOH, TOCKONbKY B 3TOM caydae nocaeayomuit (i + 1)-# nepuog
XapaKTepusyeTcs B LEJOM JYYIIMMH 3HAYeHHSIMK M0oKas3aTesiel OTae/NbHbIX
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dhaxTopos (Gosee OGAMBKUMH K 3TAJOHHLIM), 9TO 03HA4aeT MPUHATHE MO-
*

KasaTesem d, | MeHbIIEro 3Ha4€HMs [0 CPABHEHHIO C ero 3HaueHHeM df
B NPEeALIAYUIMH TTePHOL.

§ 4. CpaBHHUTeJNbHBIN MeKpernoHAJbHBIN aHAJIU3
COLIMAJIBHOTO SBJIEHHS

4.1. Knaccu¢pukanus perHoHOB. D paccMaTpusaeMol TnpodJeme
He3aKoHHOro 060poTa HAPKOTHKOB He BCE OTHOCHTEJbHble IMOKa3aTesH
YCTOHYMBO paclpeaesioTes BO BpeMeHHU TIo TJaBHLIM (daxkTopam. Kosddu-
OHMEHTbl MHOXKECTBEHHON AeTepPMHUHANUM B CPeAHEM NPHHUMAIOT 3HAYEHHSA
0,23.

Takum obpasom, B HesoM no Beem cybvektaMm Poccuiickoit Pepepaunu
aHaJHu3 OTHOCUTEJLHLIX [MoKasatenell MEeTOAOM T[JaBHLIX KOMIIOHEHT He
1287 YCTOMHYHBEIX BO BpEMEHH pe3yJlbTaToB, a KOPPEJALUHOHHBIH aHagu3
NOKa3blBaeT OTCYTCTBUE JHHEHHOH NapHOH M MHOMXKeCTBeHHOH perpeccyoH-
HOH 3aBUCHMOCTH MeX1y nokaszatenem «HesakoHHbil 060pOT HAPKOTHKOBY
H OTHOCHTEJILHBIMH MOKa3aTeJsiMH.

[TopnobHbix mpodaem yaaétes usbexaTh ¢ MOMOUILIO MPeABaPUTE LHOTO
pa3OHEeHHs PETUOHOB Ha TPYIINLI, HMEIIHe CXOAHbIe COBOKYTIHbIE 3HA9eHU
nokasartesell, W NOCAeAYIOUEero HUCCAeA0BAHHUS BHYTPHU KaKIoOH Ipynbl
otaeabHO. Taxkol moaxoa, ¢ OQHOH CTOPOHLI, TI03BOJAET BLISIBUTL Haubogee
TUNHUHBIE PEruoH M pACTPOCTPAHHTL PE3YALTATHl €ro HCCAeIoBaHHH Ha
IPYTHE PETHOHb FPYNIbL, ¢ APYTOH — aHaJM3HPOBATL BCIO FPYIIIY Peruo-
HOB B I1€JIOM, a 3aTe€M TIPOBOIUTL MEXKTPYNHNOBON CPaBHHUTENbHLIH aHAAM3.
Kpome Toro, pacnpenesernde nokasareqedd o GpakropaM BHYTPH KJacTepoB
TI03BOJISAET BLIABUTL PErHOHAJbHLIE OCOOEHHOCTH.

[TpakTrka HccenepoBaHMi MOKAs3bIBAET, YTO HAWJydlIMe pasOUeHHs Ha
OCHOBe (haKTHUeCKMX 3HAUeHMi Mokaszatesel MoJaydaloTcd MeTogaMM Kaa-
cTepHOTO aHanuza [12].

Haa  1999-2001 rr. 6bina  mpoBepeHa KaacTepusalus cyObeKkToB
P® no crasgapTH3cBaHHLIM 3HAYeHUAM 8 OTHOCHTEAbHLIX II0Kasa-
Teqel  (cm. Tabus. 6) Npu TNOWAroBOM yBeJHIeHHH UYHCJAA KJacTepoB
k =23,...,10. Ananus usMeHeHUss KpUTePUS KadecTBa pazdueHud
MO3BOJIHJ CAENATb BLIBOA O TOM, 4TO ONTHMaJbHOE YUCJIO KJACCOB k¥ = 6.

YcTolRUHBOCTL KJACTepPOB ycTaHaBsaHBajgach Ha OCHOBE KpUTepHs OJH-
30CTH PeruoHa K LeHTpY KJacca. Bompoc o BXOXKAeHHH B KaacTep «rpaHUd-
HOTO» PErHoHa, MepeXoAsllero H3 KJjacca B KJace, NPH PeTPOCIeKTHBHOM
uceaenoBaHud pemadcs no pesyapratam 2001 r. Hucao rpaHUgHBIX peruo-
HOB B IpyIne B cpegHeM coctasasio 16 %.

CoctaB rpynn permoHos
1 rpynna B coctase 20 peruoHos: Mockosckas odaacts, OpaoBckas
obaacth, CMoseHckasa obaacth, TamGoBckas o6aacTh, TBepckas obsacTb,

fpocnasckas obaactb, Pecny6auka Kapeaus, Apxaurenbckas 06.1acTh,
Bosoronckasa ofaacts, Jlenuurpanckas obaactb, Pecny6anka bBauikopto-
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ctaH, Pecny6auka Tarapctan, [lepMckasa o6aactb, UensduHckas o6aacTs,
Kpacuosipexuii xpaii, Mpryrckaa obaacte, Kemeposckas obaacts, Tomckas
obaacTb, Pecnybauka Caxa (fkyrus), Amypckas obaactb.

2 rpynna B cocrtase 17 peruonos: Bpsinckas ofaactb, Boponexckas
obaacthb, MiBanosckas obaactb, Koctpomckas o6aacth, Kypckas obaacts,
Jluneukas ofgacth, PsaszaHckas o0baacthb, Tyabckas obaactb, Ilckosckas
obaactb, Pecny6anka Anvires, KpacHomapckuil kpal, ActpaxaHnckas o6-
aacte, Bogarorpanckas o6aacts, Huxeroponckas o6aactb, Opendyprekas
obaacth, [lensenckas obgacts, Capatosckas 06aacThb.

3 rpynna B coctaBe 14 peruoHos: Pecny6anka Jlarecran, KaGapauso-
Baakapckas Pecny6auka, Pecny6anka Kaamuikus, Kapadaeso-Uepkecckas
Pecny6auka, Pecniyéauka Mapuii a1, Pecnybauxka Mopnosus, Yamyprckas
Pecny6auka, Uysauickaa Pecnyéauka, Kypranckas o6nacte, Pecny6anka
Anrait, Pecny6auka DBypstusa, Pecny6auxa TreiBa, YntuHckas ofnacts,
EBpefickast aBToHOMHast 06JaCTb.

4 rpynna B cocTaBe 14 peruonos: Kamunuarpaackas obaacts, Hosro-
ponckas o6Jaacth, CraBponoabckuil kpait, PocroBckas obsactes, Kuposckas
obaactb, Camapckas 06JacTh, YabsHOBCcKas obgaacth, CBepasosckas 06-
nactb, Pecny6auka Xakacus, Anraiickuii kpa#i, HoBocudupckas o6aactb,
Owmckasa obaacts, [Ipumopcku#t kpaii, XatapoBcKui Kpail.

5 rpynna B coctase 4 peruoHos: Besroponackas odaactb, Baagumup-
ckas obgacTb, Kaayxckasg obaacts, r. Cadkr-Iletepbypr.

6 rpynmma B coctase 5 peruoHos: Pecnybanka Komu, Mypwmanckas
o6aacth, Kamuarckas obuactb, CaxanuHcKas obgaacTb, MaragaHckas o0-
NacThb.

Pecny6auku Ceseprasi Ocerusi-Ananus u Wuarywerus, a takxe Tio-
MeHcKast o6aacTh ¥ . MOCKBA MpPU KJACTEPH3AlHMH He BOWH HU B OfMH
U3 KJaCCOB, ABJAAKTCA 060COOAEHHBIMY PErMOHAMM.

Jlas Kamagod TNpeacTaBUTENbHOH TPyNNbl DErHOHOB (YHCAO0 PEeruoHOB
Gosbllle YKUC/aAa OTHOCHTENLHBIX TOKasaTejeli) MpoBOAMJCS (PaKTOPHBIH U
PerpecCHOHHLIH aHaJH3.

MeTonOM rIaBHBIX KOMIOHEHT AJisl KaXKI0H rpyMIbl PerMOHOB MPOU3Be-
OEH aHaiu3 OTHOCHTE/NBHBIX [0Kas3aTeneH.

Pesyabtathl pacuéToB noxkasajnu caenyloiliee.

1 rpynna. B nepsyw rnaBHy0 KOMIIOHEHTY BOLIJIM OTHOCHTEJbHbIE MO-
KasaTesu:

— OTHOUIEHHEe YHC/a DA3BOAOB K HACEJNEHHIO HHKE TPYAOCHOCOOHOrO

BO3DacTa;
— otHoweHHe yucaa GespaboTHbix (MOT) K 3KOHOMHUYECKH aKTHBHOMY
HaceJeHHIo;

— YHCJI0 BaKaHCHil Ha opHoro GespadotHoro (MOT),

— OTHOLJEeHHEe PACXOAOB K A0OXOAAM;

— OTHOUIEHHE MHIrpAIMOHHOrO MPUPOCTA K YHCAEHHOCTH Hace/eHHs.

[ToxasaTenu, Bowealwve B MEPBYIO IMABHYI KOMIOHEHTY, OOBACHSIOT
B cpeateM 39,5 % M3MEHUHBOCTH Pe3yabTHPYIOUEro MOKasaTeds.
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Bo BTOpY10 TABHYIO KOMIOHEHTY BOUIEN OTHOCHTENBHBIH MOKasaTesnb
«OTHOUIEHHe YHcaa GeXKeHIeB W BLIHYKAEHHLIX TepeceseHnes K 4uc/eH-
HoCTH HacegeHus». O oObacuser 8 cpenHeM 18,0 % wusmMeHduBOCTH pe-
3yJAbLTHPYIOLLETO NOoKasaTes.

Tpertuit u 4eTBEPTLIH (axkTopLl CoOCTaBAAPT ToKasateaun «Ilpopaxa
aAKOrois Ha Ayly Hacejedus» W «OTHOLIEHHE PaCXoa0B K CTOMMOCTH
MHHHUMAIbHOTO Habopa mpoaykTos nutanus» (13,6 % u 10,5 % obbscHenus
U3MEHUHBOCTH PE3YJALTHPYIOIIETrO MOKA3aTedas COOTBETCTBEHHO).

Bcs cOBOKYMHOCTL OTHOCHTE/LHLIX MOKa3aTesaell 0ObACHAET B CPeaHEM
81,6 % u3MeH4HBOCTH Pe3yAbTHPYIOIIEro Nokasareas «Hesakouuoiit 060poT
HAPKOTHKOB — YHCJIO 3aPerHCTPUPOBAHHLIX Tmpectymieduin Ha 100 Toic.
HACEe/EHHUS PETrHOHA».

2 rpynna. B nepBy1o riaBHyr KOMIOHEHTY BOIIIH OTHOCHTEJbLHbIE T10-
Kazatequ:

— otHolleHHe ducaa despadoTHuix (MOT) K 5KOHOMHUYECKU AKTUBHOMY

HaceJ 1eHu;

— 4HCJ0 BaKaHCHE Ha oaHoro GespadorHoro (MOT),

— OTHOIIEHHEe PACXOA0B K 10X01aM;

— OTHOLIEHHe DACXOAOB K CTOMMOCTH MMHHMAJbLHOrO HAGOpa TPOAYK-

TOB NTHTAHHS,

— OTHOIT€HUEe MHIpaIMOHHOTO TPHPOCTA K UHCAEHHOCTH HaceaeHUs.
Oxu obbAcHAWT B cpenHeM 33,1 % M3MeHUHMBOCTH DPe3YJAbTHDYIOUIETO TIO-
Kasatens.

Bropyo T1aBHY KOMIIOHEHTY COCTaB/AKT nmokaszaTedau «[Ipogaxa aij-
KOroJst Ha Ayuly HacejeHusi» U «OtHolleHue ducaa O€XKEHIEB W BLIHYXK-
TEeHHBIX Mepecenenles K YHCAeHHOCTH Haceaedus» (21,2 % usMeHduBoCcTH).

B tpertu#i dakrop sowéa nokasatedab «OTHOUIEHHe YHC/a PA3BOAOB K
HaceeHUIO HUXKe TPYZocnocofHoro sospactar (16,1 % H3MEHUUBOCTH).

Bcs cOBOKYMHOCTL OTHOCHTE/ILHLIX MOKa3aTesdaell 0ObsACHAET B CPeAHEM
70,4 % u3MeHUHBOCTH pe3yabTHpYyoLIero nokasateas «Hesakouusiit o6opoT
HAPKOTHKOB — YHCJ0 3aPeruCTPHPOBAHHLIX TNpecTymieduir wa 100 Toic.
HaCeeHUS PErHOHA».

3 rpynmna. B nepsyto ri1aBHYI KOMIOHEHTY BOLIJIK OTHOCHTEJ/bHbIE MO-
KaszaTtesu:

— OTHOUICHHE 4MCJa PA3BOLOB K HACEJEHHIO HUZKe TPYLOCHOCOOHOTO

BO3pacTa;
— oTHouleHHe gucaa de3padotruix (MOT) K 3KOHOMUYECKH AKTUBHOMY
HaceJeHHI;

— 4YMCAO BAaKAaHCHE Ha opHoro GespadortHoro (MOT);

— OTHOUIEHHe PaCcXOA0B K 10X01aM;

— OTHOWIEHHe PACXQAOB K CTOMMOCTH MHHHMAJbHOrO Hadopa MpOmyK-

TOB NTHTAHHA.
Onu obbacHAT B cpeaHeM 44,7 % M3MEHIMBOCTH Pe3yJbTHPYIOLIEro Mo-
Kaszatens.

Bropyio raaBHyio KoMIOHeHTY (22,7 % H3MeHUHBOCTH) COCTABJAIOT MO~

KasaTtenau:
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— npopaxa aJKoroJs Ha AyuUly HaceJeHHs;

— OTHOUIeHHe MHIPAIMOHHOrO MPHUPOCTA K YHCJIEHHOCTH Hace/JeHHs.

B Tpetu#i ¢axrtop Bomén noxaszarteab «OTHOLIeHHe 4HCIa GerkeHiles
U BBIHYKJIEHHBIX MepecesieHIes K YHCAECHHOCTH HaceaeHus» (13,5 % usmeH-
JUBOCTH).

Bcsi coBOKYMHOCTL OTHOCHTENLHBIX TOKa3aTesael 06bACHAST B CPefHEM
80,9 % M3MEeHUYUBOCTH Pe3yALTUPYIOLLETO NoKazaTens «HesakouHblil 06opoT
HAPKOTHKOB — YHCJAO 3aperucTPHpoBaHHBIX npectymiaeHHi Ha 100 Thic.
HaceJleHHs pervoHas.

4 rpynna. B nepsyio ri1aBHy10 KOMIIOHEHTY BOLUJW OTHOCHTEbHBIE T10-
KasaTeJu:

— OTHOUIeHHe UYMCJa Pa3BONOB K HACEJEHHIO HHXKE TPYAOCIOCOGHOro

BO3DacTa;
— oTHouweHHe ducaa 6e3pabotHbix (MOT) K 3KOHOMHUECKH aKTHBHOMY
HaceseHHIo;

— YMeJ0 BaKaHcHH Ha onHoro GespadortHoro (MOT);

— OTHOUIeHHe MUIPALMOHHOrO MPUPOCTA K YHCJIEHHOCTH HAace/eHHs.
Ounu o6bacHAIOT B cpepHeM 32,7 % U3MEHYUBOCTH Pe3yJbTHPYIOWEro Mo-
KaszaTtejs.

Bropyio raasuyio xomnosenty (21,7 % H3MeHUHBOCTH) COCTABJASAIOT MO-
KasaTeJu:

— OTHOUIEHHE PACXOLOB K AOXOJaM;

— OTHOUIeHHe b9Mca OeKeHIeB U BEIHYKIEHHBIX MepecejeHies K YHc-

JIEHHOCTH HaceeHUs.

B tpernit dpakrop (16,1 % M3MeHUHMBOCTH) BOIIJK MOKA3aTesaH:

— 11poaaxa ajKoroJs Ha AyUY Hace/eHHs;

— OTHOUIEHHE PACXoA0B K CTOMMOCTH MHHHMaJjabHOTrO Habopa Mpomyk-

TOB MUTAHHA.

Bcsi coBOKYNMHOCTL OTHOCHTENLHBIX MOKa3zaTesaeill o6bACHAET B CPeAHEM
70,5 % 13MEeHUMBOCTH pe3yabTHDPYIOLLEro oKasaTens «HesakoHHEb 060poT
HApKOTHKOB — YHCJAO 3aperhcTpHpOBaHHBIX NpectymieHui Ha 100 Tbic.
HaceJeHUs peruoHar.

Pesyabtathl KOppeasuMOHHOrO aHaju3a, NPOBENEHHOrO M0 KaXKAOMY
NpeACcTaBUTeNbHOMY KJacTepy, MO3BOJSI0T CAeNaTh Caefyloilihe BhIBOADL

— MeXaAy pe3yAbTUPYIOUIMM MokasatedeM «[IpectynieHus csizaHHble

C HEe3aKOHHBLIM 000POTOM HApKOTHKOB» M OTHOCHTE/bHBLIMH MOKa3a-
TeJAMU JAMO0 HeT NMapHOH JHHEeHHOH KoppesiuHOHHOH 3aBUCHMOCTH,
aubo 3Ta ¢BA3b cJadas;
— MeXOy pe3yJbTHPYIOUIMM nokasateaeM «[Ipectym/eHusi cBf3aHHDIE
C HEe3aKOHHBLIM 000POTOM HApKOTHKOB» H OTHOCHTE/bHBLIMH MOKa3a-
TeJAMH CyULeCTBYeT A0CTATOUHO CUJAbHAS MHOXKeCTBeHHAs JuHelHas
KOppeJslHOHHAsA 3aBUCHMOCTh (KO3(D(HIHEHT MHOXKECTBEHHOH ae-
TepMHHanHK B cpeaHeM pased 0,8);

— MeXy OTHOCHTeJbHBLIMM MOKa3aTeJsiMH OTCYTCTBYeT 3(h(peKT MyJb-
THKOJIJIMHEAPHOCTH.
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JIis Kano¥ peacTaBUTEbHON TPYIINBEl PErHOHOB NTOCTPOEHB! ypaBHe-
HHSl MHOXKECTBEHHOH JAMHEeHHOH perpeccuu.

4.2. CBoaHbIH NOKa3aTeJb YPOBHS Pa3BUTHS COLMUAJIBHOrO SB-
JeHHd. JIpyTHM T0AX0OAOM K MPOBEACHHIO CPABHUTEALHOMO aHAAM3A COLU-
A/LHOTO SIBJEHUS B PErHOHAJLHOM pa3pese sABJASETCs NOCTPOEHHE HEKOTO-
POTO MHAMKATOPA COCTOSHUA, HA OCHOBE KOTOPOTO NMPOU3BOAUTCH MOCJENY-
FOUIHE CpaBHUTEALHLIH adanu3. B xauecTse MHAMKATOpPAa MOMKHO paccmar-
PHBAThL HEKOTOPYIO CBEPTKY MoKasarenel (IMHEHHYIO, MYJbTUILIUKATHBHYIO
U T. 1.}, IEPBYIO MaBHYI0 KOMIOHeHTY, M ap. [11].

B nacrosuieli padore B Kadectse HMHAMKATOPA PACCMATPUBAETCS I10-
Kaszate/ab YPOBHS DA3BUTHA, MOCTPOEHHLIN N0 MaTpuile HadawaeHud X,
3/1eMEHTAMH KOTOPOH & ABAAIOTCA 3HAUEHHS MPHU3HAKA § AAfA 4-TO DEru-
oHa {s=1,2,...,n,i=1,2,...,t, n — UYUCJO NPUIHAKOB, OMUCbLIBAIOUIUX
COIMANbHOE sIBJEHHEe, T — YHCAO PETHOHOB).

[Tocne crasnaptusainuu, BBeaeHHs BeCOBLIX KO3(DQHUIHMEHTOB, 3Taj0HA
PasBUTHS U BO3MOXKHOF rpyNMHPOBKH ($aKTOPOB MOKA3aTedb yPOBHS pas-
BHTHS 1J51 KaXKA0T0 pPeruoHa paccuutiuisaercs mo dopuynie (9) aubdo (18)
U HMeeT Ty Ke UHTEePIPeTaIHio.

[lo usnoxeHBOH BLille METOAMKE BO3MOXHO TOCTPOeHHe BeplasbHO-
YHCJOBOM OIEHOUHOH ITKAJbi, a TaKiKe TMPOBeAeHHEe HCC/IeA0BAHUS TTPOTIOP-
[IMOHAJLHOCTH PA3BUTHA CONMAJLHOTO ABJEHUA B PETHOHAX.

[To ucuHcIeHHBIM 3HAUEHHSM TOKA3aTe s BO3MOXKHO JHHeHHoe yrops-
JOUeHHe U KAACTEPH3AIHA DETHOHOB.

4.3. Bpi6op Hanmayymero permoHa. C MoMOLULBIO OMHMCAHHOTO MOAX0-
12 CTPOHTCS 3TAJOH «HAUJAYUIIEro» peruoHa, KOTOPBIH HOJKEH CAYKHTD
NIPUMEPOM IS JaHHOrO peruoHa. Pojb 37a10HHOrO 06beKTa B 3TOM CJydae
MOZKET BLIMOMHATL OAHH HJH HECKOJAbKO PErHOHOB, HAXOIAUIMXCs Ha Oodee
BLICOKOM YPOBHE Pa3BUTHA.

Pacuér rakoro sta/ioHa HEKOTOPOTO peruoHa I’ MPOH3BOAMUTCA CJEayo-
UM o0pasom.

Haxonsten Bee peruonn [, Aas KOTOPbLIX:

— PAcCCTOAHHSA OT TOUKH [’ MeHbllue KPHUTHUECKOro 3HAUeHHs ¢y

5 < Co,

rie ¢,; — paccTofHHe OT TOuKH I o Touku I,
— 3HauyeHUs TOKasaTesss YPOBHA DA3BUTHSA 0OJibllle €ro 3HadeHUs AJd

pacCMaTpuBACMOro PEeruoHa
dj > d,‘.

[TocTpoenue 3Tan0Ha «HAWAYUIIEro» PEerHOHA CBOIUTCS K PAaCUBTy cpel-
HeapU(PMEeTHHECKHX 3HAYCHMH NPH3HAKOB, B3ATbIX y BLIOPAHHLIX PErHo-
HOB I?;. DTOT alCTPaKTHEIA peryoH mpeacTasaseT Touky I} (F7,Z3, .-, Tn)
MHOTOMEPHOI'0 NPOCTPAHCTBA.

4.4. TIpobiema MHOrOKpUTEpHaJbHOTO BbIOOpa. B Hayke u Ha
npaKkTHKe AaHHAs npofjema BCTasna IOCTATOYHO AaBHO. Dblio paspadotaHo
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60JblLIce KOJHYECTBO PA3JHIHLIX METOAOB M METOAHK, B OCHOBE KOTODHIX,
KaK NpPaBWJIO, JEXKUT caenyiomas cxema [12]:

1. CHavasa OCyilleCTBAAETCS MOCTPOEHHE HepapXUdecKol CTPYKTYPHI,
HeoOX0AUMON ANST BLIYMCACHHA HHTErPaNbHOTO NoKasateas. Ha atom stame
NPOMCXOAUT BLIGOP TOKasatesel (MapaMeTpoB), XapaKTepU3YIIHX 00beK-
Tbl B paMKax pelleHUst KOHKPEeTHOH npobsembl. XodeTcsi OTMETHTb, 9TO
OAHM M Te XKe OOBeKTbl, HO B Pa3HLIX MPOOJAeMHLIX CHTyalHaX, MOTYT
XapaKTepPH30BaTLCS COBEPIICHHO PA3/JAMIHbLIMH CIIHCKAMH MoKasatesed. Bur-
60p OOLIYHO MPOU3BOAMTCH CAEAYIOIIMM 08pa30M: olpeaeasores Haubogaee
3Ha4YMMble TPYNNb TOKasaTesel WM TaK HasblBaeMble 000OWEHHbLIE MO-
KasaTesH, BaKHble AJs PelIeHUs PaccMaTpPUBAeMOH MpolJeMbl, HO Hemno-
CPeACTBEHHO He H3MepseMble B CHJAy abcTpakTHOro xapakrepa. [lanee,
KakK bl TAKOH abCTPAKTHLIH MOKA3aTe b AeTaAU3UPYeTCs A0 TeX Mop, oKa
He OynyT NofydeHbl KOHKDETHble MapaMeTpbl, XapaKTepH3yioiliHe O0beKT.
B pesyabrate 3TOH omepanMH NPOMCXOAHT MOCTPOEHHE HepapXH4ecKoro
JepeBa, KOHUEBbLIMH 2JleMeHTaMH KOTOPOro SIBJASIOTCS MoKa3aTean 00beKTa.

2. Jlanee npOHCXOAMT NPHCBOEHHE BECOB KaXK/A0H BepIlHMHe MOCTPOeH-
Horo aepesa. Bec (akTHdeckH XapaxkTepH3yeT OTHOCHTENbHYIO BaXKHOCTD
nokasareJs.

3. 3ateM A/s Kaxka0oTO 00beKTa 3HAauyeHUs BCeX MOKasatesell KakHM-
Jau60 o6pasoM NPHUBOAATCA K OAHOH €AMHOH 1WKaje H BLIYUC/AAETCS HHTe-
TpafbHLIH MOKAa3aTeb, KOTOPLIH, KaK MPaBHJO0, ABAAETCS JUHEHUHOU CBEPT-
KO BLIOpAHHBIX W HOPMHPOBAHHBIX MapaMeTpOB.

4. W, HaxoHell, TOT 0OBEKT, ¥ KOTOPOTO 3HAYEHHE HHTErpPajbHOrO IM0-
KasateJst Bblllle, IPU3HAETCSA ONTHMAJbLHLIM.

Jlannas cxema uMeeT psiA HELOCTATKOB.

Bo-nepsuix, npuBegeHue 3HaYeHWH K eAMHOH IIKajde caMo mo cede
cocTasaser Godburyo npodiemy. CyliecTByloillHe METOIMKH HOPMHPOBOK
W npeoOpasoBaHHs KA/l BecbMa CHEUH(PHUHLI M OTBETHTb Ha BOINpOC,
KaKy® H3 HHX HeoOXOAHMMO HCMOJb30BATL B KOHKPETHOM cjydae, Oe3
NpeIBapUTENbHOTO HCC/ICA0BAHUA 3aTPYAHHUTEAbHO. A ecau ydecTb, 9TO
psill TOKasaTesel MOXKeT HOCUTL KadecTBeHHbLIH XapakTep, TO KOppeKTHoe
npoBefeHHe 3TOH npouesypbl AHAJAMTHKOM, He AOCTaTOYHO XOpOIIO pasdH-
paIIHMCA B MaTeMaTHYeCKHX MeTOAAX, NPAKTHYECKH HeBO3MOXKHO.

Bo-BTopbix, JMHEHHLIE XapakTep HWHTErpajbHOrO MOKasatess MOMXKHO
NOCTABUTDL MO COMHEHUe, U Leblll Pl NPUMePOB MOATBEPKIAeT Hellpaso-
MEpHOCTb TAKOT'O CYKACHHS.

Kpome Toro, cyiulecTBylOT ApYrue HEAOCTATKH OMHCAHHOTO MOAXO0MA,
crnenMprUHbIe A0S PeUIeHHs] KOHKPeTHBIX NPUKAAAHLIX 3aad.

Yro6bl criaanth TH HeA0UEThl, padpaboTaHbl METOAMKH, 03BOJSIOLIHE
yH4eCTb B3aUMOCBA3H MeKAY NOKasaTeasMH, B TOM YHCJe OPHEeHTHUPOBAHHbIE
Ha KadecTBeHHble WwKanbl. OnHako npH GoJbUIOM KOJHYECTBE NOKasateei
NpHUMeHeHHe TaKHX MEeTOAMK 3aTPYAHHTEJbHO BCJAeACTBHE 3HAIUTENbHOH
TPYHIOEMKOCTH pelueHHs 3amaud. Tak, mpu N nokasatensx, U3MepseMblx
B KaueCTBEHHLIX M-0a/bHLIX 1KaJaX, 4UCJ0 MpeaBapUTeIbHbIX IKCIepT-
HBIX OLEHOK, KOTOpLle HeoOXOAUMbl A5 pacdéta MHTerpajbHOro nokasare-
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as, Gynet coctaaath N{N — 1)/(2m?). Hanpumep, npu 10 mapamerpax,
usMepAeMbIX B O-0ajbHLIX lIKajax, 370 4ucao npesbimaet 1000. Ilpu
3TOM CJeIYyeT OTMETHTDL, 970 pedb MAET BCEro JHIbL O MPeABAPUTE/LHOH
HacTpoHKe MeXaHM3Ma pacuérta MHTerpaJbHOrO MoKasaTeds.

[TosToMy ans pellledust 3aaad AAaHHOIO KJacca Apeaaraercst HCIo/b30-
BaTb CHELHANLHLIE NOAXOA, OCHOBAHHLIA HA MHOTOKDUTEPHAJLHOM BLIGOpE
NpenIouTHTE/bHLIX OOBEKTOB ¢ HCNOJbL30BaHHEM (HOPMAJibHOH TPOLeayphl
BbiAeeHUA ONTUMAbLHLX N0 [lapeto aabTepHaTUB.

4.5. MHorokputepuajibHblil BbiGOp, ontumauabHbiii mno Ilapero.
[Tyctb umeerca N o6bextos. Kaxablii 06heKT XxapakTepHsyeTcs f-MepHbIM
BeKTOPOM X; = (€41, @9, ..., Lin ), TAE 1 — KOJIUYECTBO MOKA3aTenel, & —
3HadeHMe j-TO NoKaszatess aad i-ro obbvekta, 1 € 1, N. Kaxoe konudectso
U KaKHe KOHKPEeTHO NOKAa3aTeH HeO0XOAMMO HCIIOJb30BaTh, PElIaeT HEelo-
CPeACTBEHHO 3KcHepT-aHaAuTHK. [Ipuaém, ecau uMeercs uepapxudeckas
CTPYKTYypa (MONyUdeHHAast ¢ UCTIOAL30BAHHEM ONUCAHHOH Bblllle CTAaHLAPTHOH
CXeMbl), TO BEKTOpP, XapaKTepuaywoliuil o0bekT, OyaeT CoCTosiTh U3 Habopa
nokasateselt KOHIEBLIX BEpIIHH.

Y4TéM 3HAUYUMOCTL OTAENLHLIX MoKa3arteJseli 8o Beelt rpynmne. Jlas 31010
BBeAéM ofllee TIOHATHe BeKTopa 3HadumocTH W = (wi,wo,...,wy), rae
w; >0, 1€ 1,n, w; — 4UCJI0BOE 3HAYEHHE, XapaKTePU3yIoillee 3HA9UMOCTh
i-TO MOKasaTens.

B cayuae, Koraa KaxaoMy IIOKasaTeal MOMXKHO [PUIIHCATbL HEKOTOPbLIH
Bec, OyaeM C4MTaTb, YTO w; €CTb BeC -0 TOKasateJs, KOTOPLIH XapakTe-
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PH3YeT ero OTHOCHTE/ILHYHI BAKHOCTDb, MPH 3TOM » wy = L.

OpnHako A0CTATOYHO HACTO aHAJUTHKY prakiolonpenenmb Beca, To
eCTb OH He MOXET OTBETHTb Ha BOINPOC, Ha CKOJBKO WJAH BO CKOJAbKO OAMH
nokasartesb BaKHee Apyroro. B To e BpeMs ynopsaoduTh MoOKasaTesy Mo
CTereHU BAXKHOCTH — PAaHIKUPOBATH 3TH MOKA3aTeJH, TO €CTh OTBETUTDL HA
BOIIPOC, KAKOH M0Kasare/b BaxkHee (MM CKA3aTb, 970 OHHU PABHO3HAUHLIE),
9KCIePT MOXKeT MPaKkTHYeCKH Bcerjga. B 3Tom caydae OyneM CUMTaTh, UTO
w; — TO paHr {-ro nokasartesd, rae ¢t € 1, n.

Haxonen, B caydae, Korga Bce NokasaTead PABHO3HAYHLL WM €C/U He
ynaéTesa onpenenTh faxke PaHrH MokasaTesel, OyaeM CUMTaTh, 4TO wy = 1,
roe ¢ € 1,n, T0 ecTb BaXKHOCTL BCeX MoKasaTesel OoQUMHAKOBA.

Takum o6pasom, BeKTOP 3HAYMMOCTH MOKasaTesel onpeneaéH BCeraa.

Bynem roBopuTbh, UTO nokasartesb UMeeT MPSMYIO CTeleHb PaHKHPOBa-
HUA, ecaud OoJbliee 3HaueHHUe 10 3TOMY MOKasaTesio MpenloyYTHTesbHee,
1 00paTHYIO CTeNeHb PaHKUPOBAHUA, €CaU GoJbliee 3HadeHHe NMoKazaTens
MeHee mpeanoutHTeabHO. [IpuMepom mnokasaTesell ¢ NpPsSIMOK CTeNeHbIO
paHKHUPOBAHUA MOXKeT ObiTh MoKasartesb «Jloxoabl HaceseHusi», a ¢ ofpar-
Holt — «KonuuecTBo npectynaeHui». B nepsom caydae, 4eM Bbillle OXOIBI
Hace/eHUs, TeM Jydlle; BO BTOPOM, 4eM BLIIIe NPeCTYHNHOCTDL, TeM XYKe.

[Tpunmem, 4to - 0ODBEKT HOMHHUPYET BCe OOBEKTHl MO j-My MOKa3sa-

TeI0, CIH X = Xk, ¥V k € 1,N, IpH yC/I0BHH, 9TO NOKA3aTe/b HMeeT
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NMpAMYIO CTeMeHb PaHKHPOBAHHA W x;; < Xyj, ¥V k € 1, N, koraa creneHb
paHKMPOBAHHA TMoOKasateas oOparHas. Kpome storo, s ofmieMm ciaydae,
MOYKHO CKa3aTb, 4TO ¢-H OOBEKT NOMHHHPYET BCe O0BbEeKTHl Mo j-My MoKa-
3aTeM0, eCIH Ly 2> Lxj, ¥V k € 1,N, rae > — OTHOLIeHHe MPeBOCXOACTBA
(a2 He oObluHOe YHCAOBOe OTHOIIeHHe «Bodblues). IlocaenHee 3amedyaHue
[O3BOJAET Y4eCTb CaydaM, KOrAa TPYAHO CKa3atb, KAKOe 3HAYeHHe MOKa-
3ateqs Ayduie — 00JblIOe WJAH MaJeHbKoe (IpUMep — I0Ka3aTespb «TeM-
nepaTypa ues0BEdeCKOTO Tesdr), a TAKKe M03BOJAET He MPHBA3LIBATLCA
K KOJHYeCTBEeHHOH 1Kaje (OIHAKO JaHHOE OTHOUIeHHe BCE-TAaKH J0JIKHO
VAOBACTBOPATL CBOHCTBY TPAH3UTHUBHOCTH).

Bynem roBopurb, 4to i-# OOBEKT AOMHUHHUDPYeT j-H OOBEKT, ecau i-U
00BeKT IOMHMHHpYeT j-fi 06beKT Mo BceM mokasartenam (X; = Xj).

OntumanbibiMi 1o [lapeto ssasiorcs Tte OOBEKTL, KOTOpLIE He a0-
MHHHPYIOTCS ADYrHMH o0bexTaMu, T.e. X; — ontumanbiHo mno Ilapeto,
ecan 3 j € 1,n\{j}: X; = X;. MHOKECTBO TAKMX ONTHMAJILHLIX 0GBEKTOB
6yneM HaskiBaTh fiapoMm [lapero.

[IpoBnema ontumanbHocTH no Ilapeto 3ak.awdaercs B TOM, 9TO Ha
npakTHKe (0coGeHHO MpH G0JbIIOM KOJHYeCTBe NMoKasaTteser) auciao dhop-
MaJbHO BLIODAHHLIX ONTHMAAbHLIX OOBEKTOB MOMKET OLITb AOCTATOYHO
60bUIMM, @ B NpEeAeJbHOM CJydae — paBHBIM YHCJAY HCXOAHBIX OObex-
T0B. B ®70f curyauuMu HUKAKoH NO/Nb3bl OT WX Moucka Het. [lostomy
HeoOXOAMMO BBECTH NPOLEAYDY, TTO3BOJAIOUIYIO CYKATh JaHHOE MHOKECTBO
ONTUMaJAbHLIX 00BEKTOB A0 BLIAEAEHHMS M3 HHX OQHOTO-ABYX.

CyiHocTh  paspaloTaHHOH mpoleaypbl BLIOOpA HA COHEPKATENLHOM
YPOBHe 3aKJI04aeTcs B cleayloeM — HeoOX0AHMO HAUTH 06beKT, AOMHHH-
DYIOUIMH OCTa/bHble 00BbEKTHl MO MOKa3aTe M, UMEIMM MaKCHMAJbHY O
CYMMAapHyIo 3Ha4MMoCTh. EC/M TakKx 0GBEeKTOB HECKOJbKO, a 3TO BIIOJHE
BO3MOXKHO, XOTd M MaJjioBepOsTHO, TO CYMTAeM, 49TO OHHM DPaBHO3HAYHbI
M BCA 3Ta rpynma onTuMa/dbHa. B caydae paBHO3HAYHOCTH MOKasaTeseil
(wi =1,V i€ l,n) 370 03HAYAeT, YTO «ONTUMAJbHLIH» (10 HAHHOMY Bbl-
6opy) O6GbeKT AOMHHHUPYET, TO €CTb NMPEBOCXOAHT BCe OOBEKTH, MO Hau-
SonbleMy KOJHUecTBy TNoKasartened. OuesuAHO, 9TO BLIOPAHHLIE TAKHUM
obpasoM oObeKTH sexat B aape [lapeTo, 10 ecTh ABJAAIOTCS €ro MOAMHO-
JKECTBOM M COOTBETCTBeHHO onmTuManbHbl Mo [lapeto. [puuém motiHoCTH
(KO/IM4eCTBO 2/IeMEHTOB) HAHAEHHOTO MHOXKECTBA 3HAYMTEJbHO MEHbIUe
MOULHOCTH SiApa W, Kak NMPaBHJ0, PaBHA efHHHIIE.

dopmanbHO HaHHLIE KPUTEPHE BLIOOPA MOMKHO 3AMNMCATbL CJAELYIOWHM
ofpasom:

X" = arg max(F(X};)),
1€1.N

roe X" — UCKOMbLIH ONTHMAJbHLIE 00beKT, F(u) — (QyHKIHS MOJMe3HO-
CTH, onpeneséHHad Kak

n
F(Xi) = wili(Xo),
=
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1;(X;) — nHaukatop toro, uto 06BEKT X; AOMMHHpyeT BCe OODLEeKTH T0

[IoKasarteJw |,

) | — ecau X; noMHHHpYeT BCe 0OBEKTH MO j-OMY [10KA3aTeslo,
(X)) =
(0 — B NPOTUBHOM cJy4Yae.

Hrak, paspaboraHnas npoueaypa ssjasgeTcsa GpopManbHOR NpoueaypoH, oc-
HOBAHHOHM HA CyXKeHHH sAapa onTuMagbHLiX mo [lapero ofwvektos. K oc-
HOBHOMY NOCTOMHCTBY @HHOU MPOLEAYDHl CjaelyeT OTHECTH eé N0CTaTOYHO
VHHBEPCAJNLHLIN H B TO 7K€ BpeMs (PopMajLHLIE xapaktep. Beé, 9410 Heodxo-
AHMO 3HaTb AJs DPUMEHEHHs NPOILeAypbl, — 3T0 0TseT Ha sompoc «Kakoe
M3 ABYX 3HAUEHWH OTAEJBHOrO MOKasaTeds Jyduiers.

C uennslo anpoSUpPOBAHHSA NAHHOM METOAMKH Obll NPOBEAEH psif Mpak-
THYECKHUX 3KcreprMeHToB. CyTh HCCJAEOBAHMSA 3aKJi0Yafnach B TOM, 4TO-
0Ll YIOpPAAOYHUTbL PETrHOHL ypaabCeKoro (penepasdbHOr0o OKPyra IO MeCTy,
3aHMMaeMoOMy B He3aKoHHOM o60poTe HApKOTHKOB, T.€. Ha [epBOM Me-
CTe NOJKeH OKa3aTbes PerdoH, B KOTODPOM He3aKOHHLIH 000POT HApKOTH-
KOB MHHHMajed. CTOMT OTMETHMTL, 4TO 3a1ada ymnopsaodeHuss OOBEKTOB
(hakTHHECKH HAEHTHYIHA 3ajade BHIGOPA «ONTHMAJbHOrO». JleHCTBUTENBHO,
nepBuid 06BbEKT (MJH MOCJAeAHUH, B 3aBUCHMOCTH OT THIA YIOPSAOUEHUs )
B YIOPSA/A0YEHHOM CIHMCKe OyaeT «Hauaydmums. C ApyroH CTOPOHLI, eCJu
B rpynne oOBbeKTOB HAXOAWUTL ONTHMAJbLHLIH, M3bIMATL €r0 H3 CIIUCKA
W CHOBA MOBTOPATbL NPOLEAYPY MOUCKA, TO B pe3yJbTaTe MOJAyddM YHOps-
JOUEHHYIO MOCJAEA0BATENLHOCTD.

Wrak, nas pellieHus mocTaB/AeHHOH 3aadM SKCHOEPTHO Obld onpeaeséH
Habop mnokasatejelf, KOTOpLIH XapaKkTepH3yeT KayKAblH DErHoH B paMKax
paccMaTpuBaeMol npeaMetHol obaactu. Ilepeuedb 3TUX MoOKasaTeJel npu-
BenéH B Tabu. 6., a 3HAUEHUS], YKe HENOCPEACTBEHHO OMUCLIBANIIHE 00b-
eKT, B 1aba. 7. Kak yxe oTMedasnoch, CIHCOK MapaMeTpos Obisl onpenenéx
KCIIEPTHO U, Oe3YCJOBHO, MOMKET ObLITh H3MeHEH Aas noaydeHus 6oJee
TOUYHBIX (MU, HAO6ODOT, AJs BoJee OKPYIIEHHBIX) Pe3yJbTaTOB.

Tabauua 7. 3HaueHHus noxasate/el, XapakTePU3yIOLMX He3aKOHHBIH 060pOT
HAPKOTHKOB B PerHoHax

Periion OTHoCHTe/IbHBIH NOKa3aTenb
1 2 3 4 5 6 7 8
1 1,50 | 0,02 | 0,26 | 0,02 | 0,82 1,58 | 0,40 | -5,13
2 1,56 | 0,03 | 0,23 | 0,04 1,02 | 263 | 0,11 0,93
3 2,12 |1 0,03 | 025 | 0,02 | 049 | 3,07 | 0,26 3,86
4 224 | 003 | 024 | 0,02 | 041 329 | 0.26 10,61
5 3,38 | 003 | 0,24 | 0,03 | 042 | 3,29 | 008 0,45
6 1,86 | 0,03 | 024 | 0,01 | 0,74 197 | 0,16 0,11
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B pesysabrate paGothl OMMCAHHOH Bbille MPOLEAYPbl BCE DErvOHbI
Ypanbckoro ¢genepabHOT0 OKpyTa OLLAM YIOOPAAOUEHL H Pe3yabTaThl Oblan
cpaBHeHbI ¢ TokaszaTesneM — «He3akoHHBIH 060pOT HAPKOTHKOB — YHCJO
3aperucTPUPOBaHHLIX TpectynaeHud Ha 100 Tolc. Hacesedusi». Pesyabtatil
CPaBHUTEJbLHOTO AHAJM3a TNpUBeneHbl B taddl. 8.

Ta6auua 8. CpaBHHTeJ’IbeIe JAAaHHbIe 10O BBIYKCJ/AECHHLIM U peaJqbHLIM 3HAaYeHHAM

Peruon Mecto peruona Mecto peruona, Ol'lp;@;[eﬂéHHOe
(mo pannei MBJ) npoueaypoit
1 1 1
2 3 4
3 5 5
4 6 6
5 4 3
6 2 2

PesyabTathl 10Ka3bIBAWT, YTO pa3paboTaHHas Mpoleaypa AOCTATOYHO
XOPOUIO OTHCBIBAET CHTYAIMIO.

Ocofoe BHUMAHHe HeOOXOAMMO VAEJAHTb BOMNPOCY BBIUHUCAEHHSA OIIMO-
KM yropspodeHHs peruoHos. [Ipennaraetcs BoCMosab30BaTheA CJenylo-

bakt pory AT P
; — &y , rae N-KOJH4YeCcTBO OOCBEKTOB,

e’

el GopMyIol erryse = >

i=I
2P pakTuueckoe mecTo i-ro ofbexta, [ — cmporHosuposanHoe
Mecto ¢-ro obbekta. PakTudecku 3ta opmysa xapaktepusyer abcofiOT-
Hyio own6ky. Ho abcomioTHas ownbKa MIOX0 OTpakaeT peadbHyiO AeH-
CTBHUTEJbLHOCTL, TAK KAK CPasy TPYAHO ONPEAEJMTL AHANA30H M3MEHEHHS
OWHOKH (3Ta Npobaema NpUcylla BceM abcoatoTHRIM BeauduHaM). [loatomy
1enecoodpasHo BOCNOAL30BATLCA HOPMHPOBAHHOH (OTHOCHTENbHOM) Besu-
qUHOH oUOKU. B KauecTse HOPMHUPOBOYHOTO KO3(D(PULIHEHTA MpeasaraeTcs
B35iTb MaKCHMaJbHOE 3HadeHHe abCcoI0THOH OWHOKH. DTO YAOOHO TeM, uTo
TOrAa OTHOCHTe/bHAs OwHbKa OyaeT JexaTb B otpeske o1 0 1o 1 (uau ot
0 mo 100%).

elTase

eIl = ——— - 100 %

€M max

Tenepb a5 BLIYHCAEHUST OTHOCHTELHOHN OIIMOKH HEOOXOAHUMO ONpPEefeatTh
MakKCHMaJbHOe 3HaueHHe afcooTHOH ownbku. [losTomy Hamo npoaHa-
JIM3UPOBATL CHTYallMI0 W OTBeTHTb Ha Bompoc: «Korma oHa BosHUKaeT?».
He BbI3bIBaeT COMHEHHS, UTO MaKCHMaJ/bHAasi OWHOKa Moaydaercs, Koraa
NPOU3OUIIO AHAMETPAJbLHO NPOTHBOMONOKHOE PAHIKHPOBAHHUE, T. €. XyAIIUH
00beKT cTaJs AY4UIHM, a AY4UHH XyauuM H T. 4. HecqokHbIMH MaTeMaTH-
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UECKUMU BBIUMCJACHUAMU TOJIYUaeM cjelyioliee eé sHayeHue:
T2 .
N=/2 npu N =2k, rme k<N,

Crfgry = _ R . ~
2IN/2J([N/2) +1) mpu N=2k+1, rne k€N,

rie N — KoJIM4eCTBO 0ObEKTOB.

C yuéToM BBeZEHHBIX BhIlle MOHATHH BeJMUMHA OUIMOKH COCTaBH/A
errem & 11 %, Jannyo omnbKy MOXKHO OOBSCHHTb HE [OJHbIM [epeYHeM
noKasaTesell, XapakTepU3YIOUIUM PerHoHbl B paMKaxX JAaHHOH CO{HAJbHOH
npodJembl. Ho ¢ fpyro#l ¢TOpoHbl, €€ BeJMUMHA JOCTATOYHO HEBhICOKAs —
He COBIAAAIOT BCETo JHULIb ABa MecTa. TakUM 0GpasoM, Mpoueaypa MHOTO-
KpUTEePHAJNbHOTO BLOOpA 0Ka3aia CBOK PadoTOCAOCOOHOCTh U MOXKET ObiTh
pPEeKOMEHIOBAHA A/8 NMPUMEHEHHUs TIPU aHAJAH3€e COUHA/TbHO-3KOHOMUUYECKUX
ABJIEHHH.

3akJaoueHue

[TocTpoen KoMi/ieKC MaTeMaTHYeCKUX MOfe/ieH aHaau3a, OUEeHKH U Hpo-
THO3MPOBAHHS COCTOSIHMSA CJI0KHDLIX, HEONpPeae/feMblX YHCAeHHO COLHAb-
HbIX $IBJEHMH, TAKUX KaK MPeCTYIHOCTb, KOPPYyNuHus, G€AHOCTD, COLHAD-
HOE HepaBeHCTBO U Ip.

[Toxaszarteab ypoBHS Pa3BUTHA COLMANDHOTO SIBJAEHHS B PErvOHe, WJEH-
TH(HULIHMPOBAHHDBIHA N0 BepOa/bHO-YUCA0BOH LIKaJje, 103B0JNgeT Ka4eCTBeHHO
¥ KOJH4eCTBEHHO OUEHHUTb AWHAMMKY H3MEHEHHS H3ydaeMoro IMpoiecca,
NPONOPHHOHAJILHOCTL PA3BHTHSA W 6M30CTb K 3TAJNOHY KaK HEAH U YCJAOBHIO
YCTIeIIHOTO PasBUTHA.

Monudurkauus nokasateds ypoBHA DPa3BUTHUS M03BOJSET Y4eCcTb Ha-
NpaB/eHus W MaclTadbl U3MEHEHHH, MPOMCXOAALIMUX C OTLEJbHBIMUA MpH-
3HaKaM¥ M (paxTopaMH, BbIIBUTb BJHMAHHE 3THX HM3MEHEHWH Ha OOIULYIO
BEJHUMHY TOKasaTeJs.

[pobaeMa NporHo3upoBaHHA PA3BUTHA COLMA/IbHO-IKOHOMHUYECKHX §B-
JIeHHH, OTHCbiBa€MbIX HabOPOM B3aUMOCBA3aHHbIX MPHU3HAKOB, MPHU OTCYT-
CTBUM MH(OPMALKH 00 UX B3aHMO3aBUCHMOCTH, peilleHa C MOMOULbIO 00Y-
4aloulerocs reHeTHYeCKOro ajropuTMa.

['pynnupoBKa peruoHOB CO CXOAHBIMH COLHA/IbHO-IKOHOMHUECKHMH I10-
Ka3aTeJfiMHM, MO3BO/AET BbIAB/ATb OCOOEHHOCTH MU CKPbiThie OOBEKTHBHO
CYLIECTBYIOLIME 3aKOHOMEPHOCTH DPA3BUTHA COLMAJAbHLIX MPOLECCOB. Bbi-
JeneHde (BakTOPOB MO3BOJAET C(POPMUPOBATL TPYIIbl MPHU3HAKOB, CHJAbHO
KOPpe/JHPOBAHHLIX MexKay co60H M 0TOOparKaloUUMX OTAe/ibHble aCMeKThl
MCCIeYEMOro SBJCHHS.

[TocTpoeHHBIH HHAWKATODP, UIEHTH(PUUMPOBAHHBIA MO OLEHOYHOH lIKa-
Jie, 103B0J/IgeT NPOBOAUTL CPABHHTE/IbHBIA aHA/IW3 COCTOAHHUSA H3y4yaeMoro
npouecca AJjsi TPYHNbl PervMoHoB. MeTOn MHOMOKpUTEpHasbHOIO BbIGOpA
N03BOMAET, KPOMe YIOPALOYeHHs, ONpelesiaTh YCPeILHEHHble MOKasaTedH
HaUMY4LIero PEerMOHA KaK MPOMEXYTOYHOH LEJH PasBUTHSA.

It Moa pea. B.@. Tunixnia
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I'masa VI

MOJIEJIUPOBAHUE B3AWUMOCBA3EU MPOBJEM
ITPU OBPABOTKE TEKCTOB

Beegenne

BakHbIM HCTOUHHKOM MH(OPMALIWK O COLMAIbHO-3KOHOMHYECKOM H 00-
[ECTBEHHO-TIOJNUTHYECKOM PA3BUTHH CTPAHbl B LEJAOM YU OTA/bHBIX CyOb-
exToB Poccuiickoii Denepaiuu fBAsIOTCS CPEACTBA MACCOBOH HHGBOPMALMU
(CMH). HecmoTpsi Ha mopoil aHra)KMpOBaHHbLIA XapakTep HHGOpPMAalMH,
copepKaluics B OTAEAbHBIX HM3IaHusaX U anekTpoHHbX CMU, cyuiectBy-
IolMe CerofiHd cpeictBa eé o6palOTKH, OCHOBAHHBIE HA HMCHO/ib30BAHMH
3aKOHA OOJbIINX UYHCes, M03BOJAIOT HCCAef0oBaTes M M aHaAWTUKAM JI0-
CTATOYHO TOYHO OIEHHBATL MpOLECcCH, NpoTeKkatolde B oduectse. [lpu
006padoTKe 6OALUINX 0OBEMOB TEKCTOBOH MHMDOPMALMH HAUDOJBIIYIO CI0K-
HOCTb y @HaJUTHKOB BhI3bIBAET MTOUCK M aHA/IM3 BO3MOMKHBIX B3aHMOCBA3EH
MeXIy M3ydaeMbMW MNpoGJeMaMUu B PasIM4YHbIX TpeIMeTHhiX 00facTAX.
AHa/nn3 TaKoro pona B3aMMOCBsI3eH N03BOJSIET HCCIeI0BATE IIM BOCCO30aTh
00LIYI0 KapTHHY COLIMAJbHO-3KOHOMHWYECKMX OTHOIIeHHH KaKk eIHHOH CH-
CTEMbl B 1IeJIOM IO CTpaHe, PErHOHY M TeM CaMbIM C10COOCTBYeT BblpaboTKe
pekoMeHnaluui o 3GGEeKTHBHOMY PEeLIEHHIO pacCMaTPUBAEMblX pOGaeM.

C 7ol TOUKM 3peHUs MNpeACTaBafeT HHTepec ofpefeeHHe 3(dek-
THBHOH CTPATeruy MOMCKA UCXODHOU HH(pOpPMauUUM Ajs AHAAH3A B3aUMO-
ceAsell mpobaem P,, P;, Npou3BOJbHO (BUKCHPYEMBIX B COCTaBE HEKO-
TOpPOro MHO}KecTBa mnpodaem M, = {F), ...,R,...,Pj,...,P;L}. JlaHHas
3ajiaua paccMaTpuBaeTcsd 37eCh B paMKax OlNpefeséHHBIX OrpaHHUeHH,
B 3HAYMTE/JbHOW CTereHW NeTepMHHUPYIOUIMX, C OOHOH CTOPOHbI, KefiCTBHA
JKCIepTa-aHaniuTHKa, ¢ APYrod, — CTPYKTYPY H (PYHKIMIO NTPOrpaMMHLIX
CPeLCTB, OPHEHTHPOBAHHBIX HA MOLAEPIKKY YKA3aHHBIX AeHCTBUH npH mo-
ucke Tpedyemoil uHpopMauuu. [lpy 3TOM, B 4AaCTHOCTH, APELNONAraeTCs
4TO KWCXOOHAA COBOKYMHOCTb coollienuit CMH, caykamias MCTOUHHKOM
BbiOOpa HEOOXOAMMBIX aHAJWTUKY HNAHHBIX, NpencTaBaseT coboil MaccuB
pyOPHUHPOBAHHBIX AOKYMEHTOB My, TOKYMEHTHl KOTOPOro MOAHOCTBIO WM
4acTHYHO OTHOcsAlMecs Kk npobaeme P € A, obpasyior kaacce r; € My.
BoipaskeHHOe B ecTeCTBEHHOM fA3biKe WM JAHHOTO KJjacca, COBMajalo-
ee ¢ HauMeHoBaHHeM (MMeHeM) npobjemb P; duKcUpyeTcss B KauecTBe
i-# ctatbu pySpuxaTtopa K. COOTBETCTBEHHO, BBIparKeHHe «i-s pyOpUKa»
B 3aBHCHMMOCTH OT KOHTEKCTA JAaJjee O3HAa4aeT WJid KJACC 7; JOKYMEHTOB,
OTHOCAIMXCS K pobaeMe P;, Uiy HaszBaHue npodaeMbt P;, pUKCHPOBaHHOE
B KayecTBe CTaTbH MCIIOJb3YeMOro pydpHKaTopa.
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Caenyiolulee BaykHOe JOTylIeHHe KacaeTcs crnocoda (popMaan3oBaHHO-
ro NpeICcTaBleHHs OTAeAbHO B3ATOd npobaembl P, U3 MHoxkecTsa M.
Ilpeamonaraercs, 4To B oblleM caydae TaKkoe TpeACTaBjAeHHE sBJdgeTCs
PEe3YJbTATOM OfpefieJéHHbIM 056pPAa30M OPraHW30BAHHOIO MPOCMOTPA HEKO-
TOPOE COBOKYMHOCTH JOKYMEHTOB M 3KCMepTOM-aHaAMTUKOM U MOC/eRy-
wouled peiyKliud cHOPMUPOBAHHOTO UM KOHLENTA NpPodJeMbl K HeKOTOPOH
KOTHUTHBHOHU ¢TpyKType Ks;, KoTOpas u QpuKcupyeTcs B (hOpMaiu30BaHHOM
13blKe MOJIe/IM NoKucKa. 31eCh MoJ KOTHUTUBHON cTpyKTYpoit Ks; npodaembl
P; nouumaercss MHOXeCTBO ¢/10B 1; (TepMmuHosiorudeckuit noptper P;)
U nap cjoB W3 1, WrpaloliMx KJIOUeBYIO POJib B PACKPLITHH COAEPXKAHUS
npobaemMnt P;.

B §1 paccmarpuBaercsi npoueanypa MmoCTpoeHHs KOTHUTUBHOH CTPYK-
Typbl npodJieMbl P; B KOHTeKCTe peilieHHs ellé OfHOH, BCIOMOTraTeJsbHOH,
3aga4u: HOPMUPOBAHUS BLIGOPKH OTHOCALIMXCS K P; MTOKYMEHTOB C lIeJiblo
Bolesienus B My pydpuxu r; € My, cooTBeTcTByIOLIeH NaHHOH npod/eme,
B CJjydae, eCJ/M 3Ta pyOpUKa 3apaHee OTcyTCTByeT. TeM camblM npenycMar-
pHUBaeTCst BO3MOXKHOCTb OMEPATUBHOTO BK/IOUEHUS BO3HUKAIOIIUX HOBBIX
npodaem B cdepy ApuMeHeHMA paccMaTpHUBaeMoi Mofead moucka. Lleseco-
006pasHOCTb TAKOro foaxofna obyc/aoB/ieHA TaK:Ke H TeM O0GCTOATENbCTBOM,
4TO, B paMKaX MPUHATONH KOHUEMIWUH, COBMECTHO C MOCTPOEHUEM KOTHHUTHB-
HOU CTPYKTYPbI MPOGJEMbI 3aBepIIaeTCsl U OCHOBHOH 3TAm pelleHUus TaHHOH
BCTIOMOTATeNbHOH 3a/a4H.

BakHbiM 3TanoM aHanidsa B3aMMOCBA3W ApPOGJAEM SIBASETCS BbiBJ/EHHE
PUHMHHO-CJEACTBEHHbIX 3aBUCUMOCTed. [J1aBHAs poJb 31eCh OTBOLUTCS
BbIABMXKEHWIO U NPOBEPKE TMIIOTE3 O BO3MOXKHBIX NPUUMHAX TEX WJM HHBIX
spJaeHuil. Takue NpeanosoXeHus M03B0/AI0T HAMETUTh TPAHUILLLI, B PAMKAX
KOTOPbIX AeHCTBYIOT, MO0 MNpeKpallaoT AeHCTBOBATH HNpUYMHHbIE (Kasy-
ajlbHble) 3AKOHOMEPHOCTH W, TEM CAMbIM, CY3UTb 00JIACTb MOUCKA NPUYHHbI
TOTO WJIH WHOTO siBsieHMs. B pesysbrare, npuUMeHeHHe U3BECTHLIX METOOB
YCTAHOBJIEHWsI IPUYMHHON CBSI3M, TAKWX, HATIPUMEp, KaK METON CXOICTBA,
MeTo pasanuus [1] cTaHoBUTCa Gosee pe3ynbTATUBHbBIM.

B §2 npumeHuTesbHO K 3apaue yCTaHOBJAEHMs 00/acTH TMOUCKA BO3-
MOXKHBIX TIPHUYMH 3HAYMMBIX H3MEHEHHH 4YacTOThl PyOpUK CTPOUTCH MO-
neb B3auMocpasell pyopuk. OCHOBY 3TOH MOIEaH COCTABJAET MHOMECTBO
pyGpuK {r;} ¢ 3a4aHHLIM Ha HEM OTHOLIEHHEM, CBS3bIBAIOIIUM PYOPUKH
ri, Tj TNPH HAAHYUH B HUX OOUMX AOKYMEHTOB, KOJMYECTBO KOTOPbIX
OmpenegeT BeC CBA3H 3THX PyOpHK a;;. McxoaHyio HHGpOPMALMIO MOAEJH
COCTaB/IfeT MaTpHUa |la;||, npuMeHeHHe KOTOPOH /sl BbiABICHHS IPH-
YUHHO-C/IEICTBEHHBIX CBA3€il MOCTAaTOUHO orpaHuyeHo. B 3T1oi ¢Basu B § 3
paccMaTpHBaeTca Mozesb, ofecieydBalolias BO3MOXKHOCTb 0oJee THOKOro
OMHCaHHUA YCAOBUH, OrPaHUUMBAIOIINX 06JaCTh MOUCKA BO3MOMKHbBIX TPUUHH
UccaenyeMbiX COObITHH,

Haxoneu, B §4 npuBoguTCa OMUCaHUE MOAENM MOMCKA, OPUEHTHUPO-
BAHHOM Ha ToAdepXKKy HeACTBUH Hcc/enoBaTess npH nogdopKe HCXOMHOH
UH(pOpPMalMK A4 aHaaAW3a B3aUMOCBA3el MPOU3BOJAbHON mapbl npobdaem F;,
P; ns MHoxecTBa M,.
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§ 1. IIpodaembl 1 UX NpeacTaBjieHNe B MOAEJNsIX MOUCKA;
BbieJieHHe aKTyaJbHbIX Mpo0JeM a5l aHaJaAu3a
B3aMMOCBsi3el

1.1. HpeacraBaenne nponecca ¢GhopMHPOBaHUS CUCTEMbl 3HAHHN
no nmpobJjeMe Kak HTepaTUBHOH nponenypbl. [lpu moucke no pydpuka-
Topy R 0TGOp MOKYMEHTOB, OTHOCSAIMXCS K HeKOTOpo# npodseme (Teme)
P, ocyulecTBASETCS 3KCIAEPTOM-AHAAUTHKOM HEOCPEACTBEHHO, HCXONS U3
3alaHHOTO pacripefeneHust TOKYyMeHTOB Mo pyOpuKaM. Ec/id COOTBETCTBY-
wiias apobaeMe P pyOpuKka r OTCYTCTBYET, OHA, MPH HEOOXOAHUMOCTH,
MOXKET ObITh CO3[aHa, HANpuMep, ¢ TpUMEHeHHeM CpeiacTB aBTOPyOpHLH-
poBanusi. B aToMm cayuae, ofHako, tTpefyetcs pellleHWe BCIOMOraTe/bHOH
3anaun — opMHupoBaHus obyuatoleil copokynHoctd Mys Ha Hase HeKOTO-
poro MHoXecTBa nokymeHToB M. Huxke paccmatpuBaeTcss psii BOIPOCOB,
CBSI3aHHLIX ¢ e€ MOCTAHOBKOW M pellieHUeM, NPHUBOAMTCA OfNHCAaHHe JIOTH-
KO-JIMHTBUCTUYECKON MO, OPUEHTUPOBAHHON HA TOAMEPIKKY HeHCTBHH
JKCIepTa-aHaNAuTHKA TIPU PellieHHH 3TOH 3a1ayH.

CxonctBo 3anad pyOpULHPOBaHUA MHOXKeCTBa AOKyMeHTOB Ay u dop-
MUpoBanus obydawouiel coBokynHocTH My oOdeBMAHO: Kak omHa, TaK
¥ Apyras, BHE 3aBUCUMOCTH OT 10AXoAa K eé pellleHHIo, BKJIOYaeT B Ka-
4eCTBEe OCHOBHOH KOMIOHEHTbHl 0A3a1ady OTHECeHHs JOKYMEHTa M3 3anaH-
HOFO MHOYKECTBA JOKYMEHTOB K HeKOTOpOH pyOpuke. Bmecte ¢ Tem, umeroT
MeCTO Y onpefesfHHble pa3audus. B 3agade pyOpULHPOBaHUs TOKYMEHTOB
MHOXKeCTBAa My MCXOOHBIMHM ABJAIOTCA TPEBGOBAHMA MOJHOTH M TOYHOCTH
BolaeieHus pyopuk. [lpu cdopmupoBaHuu obydalolleld COBOKYMHOCTH Mg
TpefyeTcss JHOIb TOUHOCTL BblAeJeHHs AOKyMeHToB. O0sA3aTesibHbIM sB-
JsieTcs TakKe YCJjioBHe, COIJIACHO KOTOPOMY COBOKYMHOCTb AMys HOJIIKHA
oTpaXkaTb BCE pasHooOpasue NMpPeACTaBAeHHbX B IOKyMeHTax M, acnekTos
npodaembl P, 3HAYMMBIX [/is1 IPOBOAMMOrO M0Jb30BaTEieM HCC/AeA0BAHUS.
Euwé onHo TpeOGoBaHHE COCTOUT B TOM, YTO AOKYMEHTH M,; He FO/IKHbI
comepKaTth «auIIHeHs WH(OPMAUUM, U, CJAELOBATENbHO, SBAAACH NOKY-
MeHTaMH PYyOPHUKM 7, ONHOBPEMEHHO MNpUHAILeXKaTh KaKUM-iHOO APYryUM
pybpukam pybpuxatopa R. Takum o6pa3oM, MOJIHOTHL IOMCKA IOKYMEHTOB,
NpUHAAJEKAIIUX 1, B 3TOM Cjydae He TpedyeTcs: HeOOXOAMMO BKJiOUeHHe
B cocTaB M,s JUIIb HEKOTOPOH YACTH TaKUX JOKYMEHTOB.

$lcHo, 4TO TOUCK NOKYMEHTOB, BKJ/OUaeMbiX B cocTaB M,s, ¢ HeoOX0oaH-
MOCTbIO GasMpyeTcs Ha COMNOCTABJEHMH HAJHYHOIO 3HAHUS O npodaeme P
¢ comepKaHueM Kax<aoro u3 nokymeHToB AM,. Ilpu 3T0M Ba)kHO, 4TO camo
3HaHue 0 npodnaeMe P B Xoie MOUCKA He OCTAETCSH HEU3MEHHBIM: BO3MOMKHO
ero IMofnoJHeHue, KOPPeKTHPOBKA;, COOTBETCTBEHHO, MONJIEXKAT W3MEHEHHIO
1 KPHTEepPHH 0TOOpa HOKyMeHTOB MHoxecTBa M, B coctaB Mys. Hamuuue
TECHOHU CBSI3W NpOLeAyp (opMHUpOBaHHs obyyawollell COBOKYHHOCTH My
1 TIOCTPOEHHUSA CUCTEMbl 3HAHUH O TpobieMe P CBUIETEbCTBYET O TOM, UTO
pellleHHe paccMaTpuBaeMoi 3azauu opMmupoBanus Mys B obuieM caydae
MOXKeT OblTb AOCTHTHYTO JIMIIb B XOAe UTepaTHBHOro mpouecca. CoraacHo
CKa3aHHOMY, KaXKIblil 1ar 9TOro fApoiecca BMOTh 10 llara, 3aBepuiaiole-
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[0 MOCTPOCHHE CHUCTEMbI 3HaHUH O HpOéJIGMe P, MoxeT ObIThb NpeACTaBJcH
B BHJIE CJIG,U,y}OLLIGI';i MOC/AeI0OBATEC/IbHOCTH TOAJAC2KAUIHUX BbIIIOJHEHHUIO PO~

uenyp:
1} ucxoms U3 HaJHUHOrO 3HaHUA O mpodaeme P, MOUCK HOKYMEHTOB
d, € M, {(g=1,2,...,(), MMeOWKX OTHOLUIEHHE K JAHHOH npod./eMe;

2) mpoCMOTP NOKYMEHTOB, OTHOCAIMXCH K fApodgeMe P; BbiiejeHue
JOKyMEHTOB, BKJIIOYAaeMblX B COCTaB PyOpMKH 7; B Xo[e NpPOCMOTpa —
thbuKcalys M HAKOMJIEHHWE 3/1€MEHTOB HOBOTO 3HAHHUS O AAHHOH npodseme;

3) oObelMHeHHe UMEBIIErOCs paHee 3HaHus o npodjeme (n. 1) ¢ HOBbIM
B e/IHHYIO CHCTEMY;

4) KOpPpPEKTHUPOBKA KPUTEPUEB COOTHECEHUs AOKYMeHTOB M, pydpuke r
B COOTBETCTBUHM C HOJYUYEHHOH CUCTEeMOH 3HaHUH o npodieme P.

Hauano nannoro mpouecca onpesiesieTcs 3agaHueM UCXONIHOH CHCTEMBI
3HaHU{ 0 npodJsemMe, a TAKIKE COIIACOBAHHLIX C HEH KPUTEPHEB OTHEeCEeHHs
IOKyMeHTOB MHOXecTBa M, pydpuke r. Ha nocnenneM, 3aka0uuTebHOM
9Tale pelleHHs 3ajadd IPOCMOTP OOKYMEHTOB dgq € M,, OTHOCAHXCA
K 7, CONPOBOMKIAGTCS BBIACJCHHMEM TeX M3 HHUX, KOTOpble He COAepaT
«JHIIHeH» WHpOPMAUMH, M BKJIOYEHHEM IOCJAeHUX B COCTAB 0OydaioleH
COBOKYTHOCTH M5 1.

Y:ke OfHO nepedHcaeHHe NOAJEKALIMX BLIIOJAHEHHIO MOA3a7ady CBHU-
JeTeNbCTBYeT O TOM, YTO B OO0lleM cjydae aJropuTMU3aiius npouecca
pelleHHs paccMaTpuBaeMoi 3a1auM TpeSyeT NpHBACUEHHUS BECbMa COMCHBIX
CPelCTB aHa/Jn3a COZEPXKaHUA KaK CaMOi Mpod/embl, TaK W MOKYMEHTOB
uexopHoil cosoxynuocty A,. HMcenonbsoBaHMe TakuX CpencTB, ONHAKO,
BbIXOAMT 32 PAaMKM INPUHATOrO 3fech noaxona. Hagee peyb MAET /HUIb
0 JOCTATOYHO APOCTOM HHCTPYMEHTAPUH, OPUEHTHPOBAHHOM Ha MOAAEPIKKY
nefcTBUI Mo/Ab30BaTess, HAMpaBAeHHbIX Ha (opMHpoBaHHe 00yYaloUIUX
coBokynHocTe# Moys.

KonuentyanbHo#l OCHOBOH WHCTPYMEHTApUA CJAYXHUT MOAENb, 3JieMeH-
TaMH KOTOPOH sBAsitorTcs mpodiema P u pokymeHThl (coobuieHus CMU),
obpasylouide MHoxectso M, = {d, : ¢ = 1,2,...Q}. TIpodaema npez-
CTaBjeHa B MONENM CBOell KOTHWUTMBHOH cTpykTypod Ks. B coctase K's
Bbiie/IgeTCA TakyKe HekoTopas noacTpykrypa K's, oTaesibHble 3/ieMEeHTh —
€J0Ba WM Tapbl CJOB KOTOPOH B KOHTEKCTE COAEPIKaHHUA HOKYMEHTOB M,
YCTOHYMBO aCCOUMHPYIOTCA ¢ paccMaTpuBaeMOd npobaemoi. Bxoxmenus
3jieMeHTOB K's B TeKeTbl 0OKYMeHTOB A/, HasblBaloTCa fajee NOTeHIIHAJb-
HBIMH CCHlAKAMM Ha apodaemy P.

XapaKkTepHCTHKAMH TNPOU3BOABHOTO dy € M, saBaswoTes o0véM V(d,)
M CTemeHb pejieBaHTHOCTH d, npoGieme P — —Rel(d,). Ooném V(d,)
H3MepsAeTCcs YUCJOM CHMBOJIOB B COCTaBe TeKCTa NOKYMEHTa; CTefeHb pe-

') Cnyuaii, korjia 3a HeJOCTATKOM HMEIONIMXCA B PACTIOPSIKEHHU MaTepHaJIoB
npH (POPMHPOBAHHH OOYUaIOIIMX COBOKYIIHOCTEH HCIOJB3YIOTCH OTAeJbHBIE (par-
MEHTbl JOKYMeHTOB M, YIOBJeTBOPAIOIIME YKA3aHHBIM YCJIOBHSM, MPHHUHIHANb-
HbIX OTJIHUMH HE MMEET H, MO3TOMY, 3[eCh He PacCMaTPHBALTCA.
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JEBAHTHOCTH NOKyMeHTa d, apobaeMe P — KOJIMYeCTBOM HOTEHIHMA/b-
HBIX CCBIIOK Ha P, UMemIUX BXO)KAeHHWe B TeKCT AAHHOrO JOKYMEeHTa.
Takum o6pasom, cTereHb pesnieBAHTHOCTH TpodsaemMe P [HOKYMEHTOB, He
co/lepKallux CChlIOK Ha NaHHYIo npodbJemy, paBusetrcs (: cuuraercs, 4To,
B OTJMYHE OT OCTAJIbHLIX, TAKHe NOKYMEHTH OTHOIIEHHs K npodaeMe P He
UMeIOT.

BeopuTca B paccMOTpeHHe M el OfMH MOKA3aTesb — «KayeCTBO»
ROKyMeHTa dg, XapaKTepusyoUIMH Ha cofep:KaTesibHOM YPOBHE peafbHbie
INaHChl g HA BKJKOUEHUE aHAJMUTHKOM B COCTaB 00yuarolllel COBOKYTHOCTH
Mes. Jlanublil MoKasaTesb, XOTA B sIBHOM BUE W He (UKCHpyeTca B (op-
MaJju3Me MONEJH, OHAKO, HEesIBHO, B CHJY OXKHAAEMOro Xapakrepa ero
3aBUCHMOCTH OT XapakTepucTuk V(dy) u Rel(d,), B sHauuTe/pHOH CcTENEHH
ofipenesseT cocTas (PyHKIMH, BLIIOJAHAEMbIX UHCTPYMEHTAPHEM.

JleHcTBUTENbHO, BecbMa MPABIONOAHLIM TNPeICTaBJAsAeTCs AOMYLIEHUE
O TOM, 4YTO MOBeJEHHE <«KauecTBa» JOKyMeHTa dg; KaK (YHKUHM IByX
apryMeHToB — 00béMa d, ¥ CTEMeHH peleBaHTHOCTH d, podieMe P, umeer
C/IeYIOUIYIO OCOGEHHOCTDL: NIPH (pUKCHPOBAHHOM 3Hauenun V(dy) ¢ ysesau-
YeHHEM CTeNeHH pe/eBaHTHOCTH d, mpodseMe P «xayecTBO» JOKYMEHTa
Bo3pacTaer; Hanpotus, npH Rel{d,) = const ¢ pocToM 06BEMA fOKYMEHTA
dq, ero «xadecTBo» cHHxaercsa. [losToMy, eciH ynopsIOYHTb AOKYMEHTbI
M, 1o cTeneHW peJieBAHTHOCTH TpodJeMe, pa3duB MX HA TPYMIbl, COOT-
BETCTBYIOUIME TOCAEN0BATENbHBIM 3HAUEHHUAM CTEeHH pesieBAHTHOCTH —
1,2, 3,... 1 3areM B KaXKA0H U3 1101 YUEHHDBIX TPy VIOPAAOUUTH NOKYMEH-
Thl 0 00BEMY, TO, (PUKCUPYS TPYNIY C AOCTATOUHO OOJbLUIMM 3HAYEHHEM
CTEINeHH DPeJIeBAHTHOCTH M U3BJleKas M3 Heé MNOKYMEHTbI B MOPSLKE yBeJH-
4yeHUs UX 00bEMa, HaUMHAsA ¢ MHHHMAJbBHOTO, MOKHO OXKMAATb MOSBJEHUS
B NIE€PBYIO OUepe/b «A0CTAaTOYHO KAYeCTBEHHBIX» TOKYMEHTOB.

Hetpynno 3amerdtb, 4t0 €3 pPa3BUTLIX CPEICTB JHHIBHCTHYECKOTO
aHa/aM3a TEKCTOB, MOJHOTA NOHCKA NOKYMeHTOB M, OTHOCAIMXCA K pyd-
puKe r, HeIoCTHXHMa. To, UTO AaHHOe 00CTOATENbCTBO MPUBOIUT K Onpe-
JENEHHBIM OIDAHMYEHHUAM BO3MOMKHOCTH BbiGOpa MOKYMeHTOB Mys U3 MHO-
kecetBa M, Ha caMOM Jiesie He CTOJb CYIEeCTBeHHO. BaxHOo auilb, 4ToObl
¥ fApH TaKUX OTPAHMYEHHMAX B HOoKyMeHTax A,; Obiid 3aTPOHYTHl BCe
Haubosee 3HAUWMbIE, aAKTyaJjbHble acrmektbl npodsaembl P, mojydusuide
CBOE ocBelleHHe B 3ajaHHOM Maccuee coobuienuit CMHW — M,. Opnaxo,
COTJIACHO APUHATOMY 34eChb MOAXONY — 3TO 3ajada aHaJIMTHKA, KOTOpYIo
HeoBGX0IUMO MMEeTb B BUAY INIPH KarkaoH M3 BbIMOJHAEMBIX HM NPOLEnYP:
M TIpW BBIABJIEHWM, HAKOIMJEHWM HOBBIX 3/€MEHTOB 3HAHUA O npodaeMe
P, v npu cHHTe3e MOJYHYEHHOTO 3HAHUA B eIHHYIO CHCTEMY, H, HaKOHel,
NpU PeayKIHHU CUCTeMbl 3HaHWH 0 npodieMe K KOTHUTHBHBIM CTPYKTYpam
Ks u K's, npeactaBasiomiuM 3Ty cUcTeMy B (hOPMasiM30BAHHON MOAEJH.
B nocseanem cayuae B KauecTBe MeTOAMYECKOH OCHOBbI (DOPMHUPOBaHUA
Ks, Ks uenecoo6pasHo WUCXOAUTb U3 TOJOMKEHUH, PasBUTHIX B padoTax
JIMHTBHUCTOB U H3JI0MKEHHbIX, Hanpumep, B [2], [3].
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CornacHo 3TUM T0J0YKEHHAM, OCHOBHBIMH CMBICJIO0OPA3YIOUMMH KOM-
TIOHEHTAMH CUCTeMbl 3HAHUH 0 apodjeMe ABAAITCA apryMeHTHO-TpeInKaT-
Hbie CTPYKTYpPBI, MPeACTaBAALINe B eCTeCTBEHHOM fA3blKe CUTYAlHUM, CBH-
3aHHbIe ¢ COOLITHAMM, TIPOLUECCAMH, ASHCTBUAMH, XapaKTEePU3YIOLHUMH 3Ty
npobdsemy. LleHTpanbHoe MeCcTO B TaKMX CTPYKTypax 3aHUMaeT fpeauKaTop
(rnaros, oTrAArofbHOE CyLIeCTBUTENbHOE W T. A.), NPeACTaBAsIOUIMH caMo
nefictere. Ciona e BXOASAT UMeHa MM HMeHHble TPYIIbl (Ha apryMeHTHbIX
MecTax fpenuKaTopa), HasblBalollHe YHaCTHUKOB CUTYalUH, BLIIIOJHSIOUIHX
B Hell ompeneaéHHble POJM: HANpHUMep, AEHCTBYIOLLErO JiMla, 00beKTa, Ha
KOTOPLI HalpaBaeHo NeHCTBHe, HHCTPYMeHTa, KOTOPbIM IaHHOe NeHCTBHe
copepiiaetcd M T.A. [lpH 3TOM KOAMYECTBO M XapakTep poJed Bceleno
omnpezeaseTcst ceMaHTHKOH npeavkartopa. Takum obpasoM, eciu npu pe-
IIEHHH TIOCTaBJCHHON 3a7aUH OPUEHTHUPOBATLCA HA TOMCK AOKYMEHTOB MO
ONMCaHNAM CHTYyaluH, B cocTa Ks caenyeT BK/II04aTh napsl, 00pa3oBaHHble
UMEHaMH OCHOBHBIX YYACTHHUKOB CHUTYallMd U COOTBETCTBYIOLUMMU TMpefu-
KaTopaMHu: 4eM osee TOYHO OYAYT 10m0OpaHbl YKA3AHHbLIE 3/JE€MEHTbI 1ap
[ BKJAIOYEHHUA B KOCHUTMBHYIO CTPYKTYpy NpodJjeMbl, TeM NpHUMEHeHHe
UHCTPYMEHTapHsa okazxkeTcs Hojee 3(PQpeKTUBHLIM.

1.2. BoigaBaeHne 3HaUUMBbIX pyopuk. [lycTh B TedeHHe HEKOTOPOro
Mecsina nocrynaet /N craTei, KaxKaas U3 KOTOPbIX OTHOCUTCS K OTHOH WM
HeckosabKuM pySpukam. Hekotopoit k-it pySpuxe (k= 1,2,...,n) craBurcs
B COOTBETCTBHE uuchao ctateil Ni, nonasuiux B 3Ty pyopuky. [lpu 3TOoM

n
> Nik=Nc=N. (1
k=1

[Tpu exemecsiuHOM pyOPHUMPOBAHUM TOCTYMAIMX cTated mas k- pyo-
PUKM onpefeseTcss OTHOCUTe/IbHAs 4acToTa 1k (1)

e l\rk
e (t) = 77 (2)
ive
rie t — uMca0 HabsooaeMblX BpeMeHHbIX TakToB, (t = 1,2,...,p). CoBo-

KynHocTb HabjioneHuit ny(t) (nanee 0603HAUEHHDIX 'n,,) obpasyeT BpeMeH-
HOH pan:

n =1y + e, (3)
rae i, — AEeTePMUHMPOBAHHAs HecayudalHas KOMMOHEHTa IHHAMUYEeCKOTO
pana, £, — cToXacTHyeckasa caydaiiHas KOMTIOHEHTa.

[TockoabKy nOCTpoeHHe MPOrHO3HOTO 3HAYEHUS OTHOCHUTENALHOH 4acTo-
Tbl TPOU3BOJAUTCA TOJABKO [IJf OTBETA HA BONPOC O BO3MOXKHOM H3MEHEHHH
TeHAEHLIHK B TMepBOM Mecdile focje HabjlopaeMoro mepuona (IporHos Ha
OfMH ILAr BTepén MO BpeMeHW) cay4yaiHOH KOMMOHEeHTOH mnpeHebperaew,
a B KaudecTBe anfnpoKCHMHpYIoled (PYHKIHH BbiOUpaeM JiHHeHHYIO!

g =a, +a -t (4)

Te Gy, ] — TapaMeTpbl, OnpeaeaseMble METOAOM HAMMEHbIIHX KBAaAPATOB,
t — Bpems (t =1,2,...,p), p — YHCAO BPEMEHHbIX TAKTOB.
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KauectBO MoOmeau mnporHo3upoBaHus (3) ompegensieTcss Ha OCHOBe
CBOHCTB psAlla OCTATKOB!

Yo—yre. t=12....p (5)

T.€. BeJMUYUHB PACXOXKAEHUH Ha ydacTKe anmpOKCUMAIUU MeXIy (PaKTH-
YeCKHUM YPOBHAMU Yy U UX PACUETHBIMU 3HAUEHUAMHU ¥y

CooTBeTCcTBUE pAza OCTATKOB HOPMAajJbHOMY 3aKOHY pacrpefeeHus
BAXKHO € TOYKMU 3PEHUs NPABOMEPHOCTH TMOCTPOEHMS] HHTEPBA/A NPOrHO3a.
OCHOBHbLIMH CBOHCTBAMH PsA OCTATKOB SIBJSIETCS UX CHMMETPUYHOCTD
OTHOCUTEJ/IbHO TPeHza W NpeodsafaHue MaJjblX 10 adCOJIOTHOH BesMurHe
omuboK Haa GonblUMH. B 3T0i ¢BsA3U omnpefenseTcss GJAH30CTh K COOTBET-
CTBYIOIIMM HapaMeTpaM HOPMAaJbHOTO 3aKOHA paclpeaeseHus KO3QQUuu-
EHTOB acUMMeTpUu — A. U 3Kcuecca Iy HabAOAEHUA 0KOJIO0 MOJEJH, T. €.

" Z
AC — L*l _ (6)

¢ i o y))

p =1

—Z

9y = — - -3 M

<1 Yp‘ (y. —yr )2>L
[) 2= o B

Ecau 3tn kospduuueHTsl 6AM3KM K HYJAI0 WAM paBHbl HYJI0, TO pAX
0CTATKOB paclpeieiéH B COOTBeTCTBUM ¢ HOPMaJbHBIM 3aKOHOM. J1is oueH-
KA CTereHW MX OJM30CTH K HYJ0 BLIYMCASIOT CpejHHe KBagpaTHdyecKue
OTKJOHEHUS:

. 6(p—2
S0 = (p+Dp J)r 3)’ 8)
__2pp-2)(p-3) 9)
(p+ 17 (p+3)(p+5)
ECJH/I BBITTOJIHAKTCA COOTHOLICHUA:
1,5-S,, (10)
155, (11

TO CHHTAETCH, YTO 3AKOH paclpeleseHus psia OCTATKOB He NIPOTUBOpe-
YUT HOPMaJbHOMY 3aKoHy. B cayuae korma A, > 2- 5, uiu d > 2 - S, pac-
npepeseHue pana He COOTBETCTBYeT HOPMAjbHOMY 3aKOHY, M MOCTPOEHHE
JIOBEPHUTE/IbHBIX UHTEPBAJIOB IPOTHO3a HEMIPABOMOUHO. B csiyyae nonaganus
A M Dy B 30HY HeompenenéHHOCTH (MeX Ay MOAyTopa U AByMs CPeAHEKBal -
paTHUECKMMU OTKJOHEHHAMH) MOXKeT ObIThb MCMOJb30BaH RS-kputepuit:

Ry = (e Fnin) (12)
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rne Fia — MakcHManabHbiH ypoBeHb psiia 0cTaTKOB, Fi,i, — MHHHMaJb-
Hbllf YpOBEeHb psiga OCTATKOB, S — cpepHee KBaipaTHUECKOe OTKJIOHEHHE
0CTaTKOB.

Ecnu 3uHauende 3TOro KpuTepds nonagaeT MexXay TadyJdpOBaHHBIMU
TpaHKIlaMH ¢ 3aJlaHHbIM YPOBHEM 3HAYMMOCTH, TO TMIOTE3a O HOPMAJbHOM
pacrpeneseHuH psga oCTaTKOB MPHHHMAEeTCA.

[MopuuHenHe pafa OCTATKOB HOPMAaJbHOMY 3aKOHY MO3BOJSET HOCTPO-
UTh JOBEPUTENbHBIA HHTEPBAJ MTPOTHO3UPYEMOTO 3HAUEHHST OTHOCHUTEIBbHOM
YACTOThI, T. €. ONPEIeNHTb AONYCTHMbiE OTKAOHEHHS TPOrHO3a OT OCHOBHOM
TenpeHuuu. Jas pemrendss »ToH 3amauM MOCTPOMM HHTEpPBA/bHBIE OLEHKH
napaMeTpoB perpeccuu ay U ¢ (2) B popmax:

ay = a(/) Tty - 0g00, (13)

ap =aj £t, oq. (14)
3nech cepeMHAMH HHTEPBANOB ABJAITCA TOYEUHble OLEHKM G U aj, pac-
CUMTAHHBIE C TOMOILIBIO METOla HAWMEHbIIUX KBaapaTos. Benwuuua t, —
TeopeTydeckoe 3Hauenue kputepus CTbIONEHTA APH YPOBHE 3HAUUMOCTH,
paBHOM 5 %, ¥ uuCJ/e cTeneHed cBOGOAN v = p — 2.

CraHpapTHele OUIMOKH KOI(P(MUIUEHTOB PErpeccuH BbIUKUCIAIOTCA [0
caAenyoIHM GopMyaaM

. (15)

Ta'0 =
(16)
Hecwmelénnas omenka gucnepcuu o caydaiiHofl cocTapasiomed
P
= > (i —yni) (17)
i=1
ree Yy, — (akTUYecKHe 3HAYEHWA AMHAMUYECKOrO psaa, Y,; — Teope-

THYECKHE 3HAYEHHWS, PACCUYWTAHHbLIC O YPABHEHHIO DErpeccHH, t;, typ
(haKTHYEeCKHE 3HAUYEeHUSA U CpeAHee 3HaYeHHe (paKTOpa BPEMEHH.

BepxHsAs ¥ HHXKHSSA PaHULbl JOBEPUTEIbHOIO UHTEPBA/A B TOYKE Npo-
rHO32 Ha OAMH TaKT BAepén 6yayT paBHBI

Yy = G + ) +tp (0gr0 + 0art - tpgi ), (18
Yn = (1'(/) + (1'/1 —1p (Ua'O + a1 - fp-H) .

Henonananue ¢akTHYecKOro 3HAUEHHUS OTHOCHUTEJ/bHOM YacTOThl B AOBEpH-
TeJbHbI MHTEPBAT (Yu, Ys) CAYKUT WHAMKATOPOM HApYIIEHHs] TeHJIEHIMH
U060 MPOsIBJIEHUEM Ce30HHOCTH. B 3ToM caydyae pyOpHKY MOYKHO OTHECTH
K TpyIie 3HAYUMbIX PyOpUK.
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Ecnu moaduHeHHe psiaa OCTAaTKOB HOPMAJbHOMY 33aKOHY He TOATBEp-
JKAAETCA, TaKyKe BO3MOMKHO HCIOJb30BaHHE TDAHHIl HHTEPBasa IMPOrHO3a
B popme (18), x0T B 3TOM CJjydae Ha PE3y/abTaThi AHAJIM3A HE PacrpocTpa-
HAeTCA CBOACTBO HAMEKHOCTH.

§ 2. YcraHoB/eHMe CBfi3ed MeX1y 3HAaUUMbIMU
pyopukamu

2.1. Yposuu ceaseit. [locne pySpunuposanns crateil, NOCTYMUBIIHX
3a (PHKCUPOBAHHbIA MEPUON BPEMEHH, COCTABJAETCH MaTpuia CBszed A,
37eMeHTaMH KOTOpo# a4y (7, ) = 1,2,...,n, n — uuciao pyOpuK) ABAAIOTCA
9aCTOTh! NPHHAAJEXHOCTH CTaTeH OJAHOBPEMEHHO K ¢-H H j-il pyOpuKam,
0y — UHCAC CTaTel, NpPUHAIJEKAIIMX TOMbKO i-H pyOpuKe. DmeMeHTbI
mMatpuil A o6nanaroT CBOHCTBOM CHMMETPAYHOCTH OTHOCUTE/BHO TABHOH
AMATOHAMN a,; = aj;(1 # j).

Marpune A coorseTcTBYeT HEOPAEHTUPOBAHHBIN rpad, BepmHHAMH KO-
TOporo sBasTes pydpuxkd. Hamuuue pebpa (cBsizu) mexay - u j-i
pySprHKkamMy orpeje/aseTcs HeHY/eBbIM 3HadeHHeM 3JeMeHTa MAaTPHILbl CBs-
seft a;; # 0 (npu a;; = 0 pebpo orcyrersyer). IMox Becom ceasu Gymem
NOHHMATh 3HAUEHHE ajj.

[To matpune A coctasnsercs matpuana B, sieMeHTH KOTopofl b;; = I,
ecau a5 # 0, u by =0, ecant az; = 0.

Cpenun Beelt cOBOKYNMHOCTH PyOpuK BhigeaeHsl m (m < n) pyoOpuk,
BHYTPH KOTOPbIX IPOU3OLN O0JbilIHe H3MEHEeHHs1, TaKHe PyOpHKH HA30BEM
3HAYUMBIMHU.

BosuukamoT caenyroliye 3aiaun.

apaua 1. Cpenu mnoaHoro Hadopa n pyOpHK BbIAEJAUTb PYOPUKY
(HecKoJbKO PYOPHK) HMEIMUX CYIIeCTBEHHYK CBA3b C OTAENbHO B3SITOM
3HAYMMOH PYOpPHKON.

3agaua 2. Cpengd mnosHoro Hadopa n pyoOpHK BBIAEJIUTb pYOPUKY
(HeckoabKO PyOpHK), CBA3BIBAIOLLYIO ABE MPOOAeMHble PYOPHKH.

Jlg BbIABJAEHUA W YNOPALOUEHHS PyOPHK, HMEIOHIUX CBSA3b C OTAENbHO
B3ATON 3HaUXMMOH pyOpUKOW o0o3HauduM: hk — HOMEpP 3HAYUMON PYyOpHKH,
J — HoOMep TeKkyiiel pySpuKi.

[Tpollenypa pelieHus NepBOH 3aa4y COCTOUT M3 CJEAYIONHX ITAMOB.

Ha nepBom sTame ycTaHaBaMBaeTCss HaJjudue CBA3W MEPBOrO YPOBHS,
T.€. CBSI3M MEXAY 3HAUMMOM W Texylel pybpuxamu (puc. 1).

B cayuae cymecTBoBanua Takoh cBaAsu (ay; # 0) BBOAMTCA BeJIUUHHA

SiF =l =1, (k#j, j=12..,n) (19)
W (pHKCUPYeTCs BeC YCTAHOBJEHHOW CBA3H
S;")A = (I]Cj, (20}

[Tpu oTcyTeTBUM CBA3U

Sik=0, S¥=o. 21
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=)

Puc. 1. CBsisb nepBOro ypoBHS MeX/y 3HaUHMOH W TeKylleH pyOpHKamu
Kaxpoi j-fi pybpuke cTaBUTCsA B COOTBETCTBME IMApa 4ducel
; Ik o2k A ¢
Gt () (22)

Hapb! ynopanounBaloTes B NOpsAake BO3pacTaHHsl 3HAUEHHH 3JEMEHTOB.
Taxum o6pasom, ycTaHaBAMBaeTCs HOMEP PyOPHKH, HMerolllell Hauboee
TeCHYIO CBAI3b (HAMOOAbIIMI Bee CBA3H S3°) ¢ 3HAIUMON PYOPHKOI.
Ha Bropom 3tame ycraHasauMBaeTcs Hanuyve CBsA3el BTOPOrO YPOBHS
mMexay Tekymen j-i (j = 1,2,...,n, j # k) pyopuKoi U pyOpUKamH, HMe-
IOI{UMU CBSI3b TIEPBOrO YPOBHSA (SZ»”“ #0,1=1,2,...,n,1#k, j), (puc. 2).

aky j ajiJj
L YOO

Puc. 2. CBsi3b BTOPOro ypoBHs Mexiy 3HAYUMMOH M Tekylued pySpukamu

Jas kaxpodl j-# pyOpPUKM NOOCUMTHLIBAETCH YHCAO CBSI3ed BTOPOTO
YPOBHSA - o )
SP =S by (i#5.5#k), (23)
i
ecan S =1u " o
SH=0 (i44,]#k), (24)
ecan S =0,
[lopcuuTbiBaeTcs cymma BeCOB CBA3eH BTOPOro YpOBHSA
SiF = ay (i#5.0#k), (25)
i

ecau Sk =1,
S =0, (26)

|
e

ecan Sk =
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41 CpeﬂHI/II;I BeC CBA3d BTOPOrG YpPOBHA

plk =5 (27)
J xgjk
P}* =0, (28)

ecan S = 0.
Ha tperbem stame kaxmaol pyOpHKe CTABATCA B COOTBETCTBHE HAOOD U3
4eTHIPEX drcedn

Jo (SRS ) 2= 12 (9

Janneie Habopbl YNOPAAOUUBAIOTCS B NOpsAKe YObIBAHUA 4HC/Ia CBs3EH
Sk nanee B mopsake yObiBaHHA CPEAHEro Beca CBA3H Pj”“.

[fo nanHeiM HaBopawm BeiGHpaeTcs pyOpuKa J), uMeloiniast Haubodbilee
qUCI0 cBA3el ¢ MpodaeMHO-OpHEHTHPOBAHHONH PyOPHKOH,

Sy = max (S}k’ - bj") (30)
j
u pybpuka .Jy, umeronias HauboAbILIHNA CpelHHAH BeC CBA3,
Pjy — max (l (SZ’“+P”‘">). 31)
jo\2Z A\ J

Cpeayn pybpuK, HMEOIUX C 3HAIUMOH DYOPHKOH CBSI3d TMepBoro Jaudo
BTOPOro YypoBHs, BbiGHpaercss mapa pyopuk .J3, Jy ¢ HaubOJbIIMM Becom

CBf3H, T. €. HAXOAUTCA
@j,7, = MAX MAX 05 (32)
i

[IPpX BbBINOJHEHWHW OAHOTO U3 yCJ]OBI'TI;l
3k gk Ak g3k
Stk 20, SlkgH L0,
3k olk Ak glk
Sk 40, SRS L0,

Taxkum oBpasom, nocje NPOBeAEHHA PACHETHBIX 3TANOB AJS A-H 3HAUUMOM
pyOPHKY YCTAHABAUBAKTCSA:

1. Py6puxu, npamMo cBA3aHHble ¢ 3HAYUMON PYOPHUKOH, pacloJ/oKeHHbie
B nopsiake yObiBaHUS Beca CBSI3H.

2. Py6puKrd, HeMOCPEACTBEHHO He CBA3aHHble C 3HAYUMOH DPyOpPUKOH
(uMerollMe ¢ HeHl ONOCPEeIOBAHHYIO CBA3b 4epe3 NpAMO CBA3aHHble pyOpH-
KH), pacloJjoKeHHble B NopAgke YObIBAHHSA Uxcaa CBA3eH U CPeJHero seca
CBA3H.

3. Py6puxu ¢ HauGOJbILMM YUCJAOM CBf3eH W HAUOOMBIIUM CpEAHHM
BECOM CBS3H.

4. Tlapa (HecKoabKO Tap) pyopuK ¢ HauGOAbLIMM BECOM BHYTpEHHEH
CBSI3U.

Jast BblsiBAEHUA W YIOPAAOUHBAHUA PyOPHK, CBA3LIBAIOUIMX ABE IPO-
Gaemuble pyOpHKH, 0003HAUUM: ki, ky —HOMepa 3HAYUMBIX DYOpHK, | —
HOMED TeKYllel pyOpHKH.
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Ha nepBom 3Tane yctaHaBAMBAIOTCS CBSI3HM MEPBOTO YPOBHA TeKylile#
pyOpHKM ¢ KaxA0H 3HaYHMON PyOpHKOH B OTILeJ]bHOCTI/I

Bseném seqMUMHbL: b]”“ — Haauyue CBA3U U S‘ — BeC CBs3M MepPBOTo
YPOBHS.
Mpambiv nepeGopom no scenm j = 1,2,...,n, j # ki nposepsercs
yCJIoBUE
br,; = 1. (33)

Ecan ycnosue (32) suinogusiercs, mexay pybpuxamu k| U j vMeeT MecTo
CBSI3b NEPBOTO YPOBHSA H e
Sj =gy = 1 (34)

2k ax
S = ;- (35)
B cayuae HeBbinosHeHHs yea0oBUs (32) CBA3H NMEPBOTO YPOBHS HET U

sifr=0, St =o0.

Tarkum 06p330M, Ha TIEpBOM 37Tarie Ka 101 py6p1/11<e CTABUTCA B COOTBET-
CTBHE Hapa 4duced

i (S}/{fl’sgkl> . (ke #£9). (36)

Py6puky noodepénHo ynopanodusalotcss B Mopsaake yObIBAHWUSA 3HAUEHMH
aaeMeHTOB nap. [leppoe MecTo 3aHUMaeT pyOpHKa, UMeloNas HauGObIIHI
BeC CBA3W NMEepPBOro YPOBHA.

AHanoruuHo 071 3HAUUMON PYOPUKU hy (DOPMUPYIOTCS U YIIOPSAOUMBA-
10TCS Napbl

= (") £, (37)

Ha Bropom stane s Texyiied pyOpvKH yCTaHABJHBAIOTCS CBSA3H BTOPOTO
ypoBHs. Iloa ¢BSI3bK BTOPOro YpOBHA 34€Ch NOHHMAeTCsl CBS3b TeKylleH
pyopuKH ¢ pybpuKamM, HMEMIMMH CBsA3b nepsoro yposHs. Ilpu 3stom
IOJIPKHO BBLINOJHATLCSA XOTs Obl ONHO YCJ0BHE

N (38)
Beeném BenrunHbI S'Sk' 4UCA0 CBA3EH U Slk‘ BEC CBS3EH BTOPOTO
ypoBHA Texyiieit pySpuku ¢ kj-il 3HauMMOB pyOpPHUKOH, 53/" — 4UCJI0
cBszel H SJ“‘Z — BeC CBA3eH BTOPOrO YposHs ¢ ko-H 3HAUUMOUN PyOPUKO.
Jna xaxgporo j (j # ki, ke, 7 =1,2,...,n) npambiv nepeGopoM Mo

i=1,2,...,n (i # j) onpeneysioTca 3HaAUEHHs
Sk N7y (39
i = Z Difs )

i

S}k‘ = Z g4 (40)
i
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NpY BHITIOJAHEHHU TpeboBaHHs S}l‘“ = 1, ecau 3T0 TpeGoBaHHe HE BbITION-

HsleTes - L
sk =0, s =0

OnpepensieTcs CPeAHHN Bec CBA3U
1y

ke _ ¢ X 23k

Pt = SJ”“" ecan S;" #0 (41)

o7
i 1k 3k
P;" =0, ecan S° =0. (42)
AnanorudHo aas 3Ha4UMON pyOpPHKH ko
57 =3 big, (43)
13

ﬁhzzmj (44)

NpH BBINOJHEHUU TpeboBaHus SZ,”‘?Z = 1, ecau 3TO TpeGoBaHHe HE BbITION-
HsetTcs

sk =0, (45)
stk =o. (46)
OHpeIIe.HHeTCH Cpemmﬁ BeC CBA3H
gk L
= - ecqu S‘j’k'z #0 (47)
P =0, ecan S* =0 48
=0, car 55 = 0. (48)

Jas texymiedl pyOpUKKH pPacCYUTHIBAOTCA CPeAHHH BeC CBs3ed BTOPOro
YPOBHSA

pl= 5 (P, (49)
ofliee 4uC/0 CBA3EH BTOPOrO YPOBHA
S = w%A, 5;)Az (50)
001K Bec ¢BA3eH BTOPOrO YpPOBHSA
St=8M 4 gtk (51)

Ha TpeTbeM 3Talle Ka)K[LOI/I TeI{YIILeI/I py(’)pHKe CTaBUTCA B COOTBETCTBHE
Habop gucen

j— (s;‘,sg,a‘), G# ki ke j=1,2... n) (52)

PyGpuky moouep€aHo yHOPSAOYMBAIOTCA B MOpPsAKe yObIBAHHSA 3HAYEHHH
saeMeHTOB nap. Ha nepsoM Mecte HaxomuTcs pyOpHKka, MMelOas Hau-
Goabllee YHCaO0 cBsizel BTOPoro yposHa. Ecau max(S‘) = 0, cBA3b MEXAY
npobGaemHbIMU pyOpukaMi ki, ky OTCYTCTBYET.
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fTo nonyueHHbiM Habopam onpesiensieTcsa pyopuka J| ¢ MakcHMaJbHOH
CyMMOH Becos

Shy = max (S} + 59 4+ S) (A kik =12 (69)
Onpenensietrcs pydpuka Jo ¢ MaKCHMalbHbIM CPEIHHM BECOM CBSI3U
Pyo = max (L (P} + 5201 4 52 (#kiks, j=1,2,...,n), (54)

J2 = ) I j b b ) Vi 1, R2, J =1, 4,00, ),
rae l — YHUCJO HeHyJ]eBbIX CcJaraeMbix.

Onpeneasiercs napa py6puk I u J, uMelolux HauGOJbIMHA BeC CBSI3H,
caefyIoNMy 00pazom

G = Max a;;. (55)
i
[Tpu BBINOJAHEHUU XOTS Obl OZHONO U3 CAEAYIONIUX YCJAOBUH
11k 1k 3k 3k =
S;M A0, S A0, ST A0, ST £O, (56)
ary = maxay;. (57)
i
[Tpu BBIMOJAHEHUU XOTS Obl ONIHONO U3 CJAEAYIONIUX YCJIOBUMH
1k iy 3k 3k
S; £ 0, S; £ 0, bj " £0, 5‘,},2#0. (58)

[Tocne mposegeHMs pacuéTHHIX 3TANoOB [AJS Mapbl 3HAYMMBIX PYyOpHUK
YCTAHOBJIEHbI:

1. Py6puku, npsmMo cBg3aHHbE ¢ Ka)KA0H 3HAUUMOH DYOPHKOH OTAE/b-
HO, pacnoJio’KeHHble B Mopaake YObBAHWA Beca CBA3M.

2. Py8puKH, HENOCPeACTBEHHO He CBA3aHHbiE ¢ MPOGAEeMHBIMH (HMMelo-
e ¢ HUMH OINOCPENOBAHHYIO CBA3b depe3 NpAMO CBA3aHHbIE PYOPUKH),
PACIOJ0XKEHHbIe B NOPsALKe YObIBAHHS UMCJ/A, BeCa M CPEeAHEro Beca CBS3H.

3. Py6puku ¢ HaubogbiIel CyMMOil BECOB, CPEAHHUM BECOM CBSI3H.

4. Tapa (Heckonbko map) pybpHK ¢ HaUOONBIIMM BECOM BHYTpPEHHeH
CBA3H.

2.2. Tunwl ceasen. Mexny npobaevHbiMu pySpukamu ki, ko cylie-
CTBYET CBA3b NEPBOro THMA (pHC. 3), ecau IS HUX BLIMOJNHAETCS YC/I0BHE

bk, 7 0. (59)

Bec Takoit cBA3M paBeH ajk,.

Mexy npobmemMHbIMH pyOpUKamM CYUIECTBYeT CBSI3b BTOPOTO THMA
(puc.4), ecau cyniecTByeT pyopuxa (HecKoabKo PyOpHK), AAS KOTOPO#H
BLINIOJIHAETCA YC/I0BHE

SikFoSi 20, (J# Rk, j=1,2,...,n) (60)

Bec Takoit cBA3M paBeH CyMMe BECOB j, j + (jyj
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Puc. 3. CBsA3b epBOro TUMA Mex AV NMPOSJeMHBIMU PYOpHKaAM U

ak,j - ak,j

Puc. 4. CBs3b BTOpOro tuna Mexjy npoGaeMHbiMH PYOpPHKaMU

Mexny npobaevHbiMH pySpUKaMU CYT{€CTBYET CBSI3b TPETbEro TUIA
(puc. 5), ecnu CyHIeCTBYET Mapa PyOopHUK ¢ HOMepaMu ji, jo (HECKOMBKO map
pyOpPHK), AJif KOTOPBIX BHITIOJHSAETCS YCJAOBHE

i3 by, # 0, (61)
(1 # ki ke, Jo # kike, i # Jos i, o =1,2,...,n).

Mexy npobieMHbiMU pyOpHUKaMH CYIIECTBYET CBSI3b YETBEPTOro THMA
(puc. 6), ecau CymniecTBYeT TPOHKa PyOPUK ¢ HOMEDPAMHU ji, jo, j (HECKOJIbKO
TPOEK), A KOTOPHIX BBITIOJIHAECTCHA YCAOBUE

Salwk' 'S}zk2 “bjij by # 0, (62)

@é akyjy /j‘\ ajih /’/\ aky j, %_Q
! U NG 2

Puc. 5. CBsieb TpeTbero THna Mexay npodseMHBIMM PYyOPHKAMH
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Gy # kike, Jo ki ke, J# R ke, WA R F T J1jei=1,2,....n)
(63)
Bec TaKOIjI CBA3U paBeH CyMMe BECOB
Ay g + g j T+ Qjyj + Qkyjs- (64)

Ecanu mexay npobiemHbIMM PyOpHKamU He YCTAaHOBJAEHO CBA3H XOTH Obl
OIHOTO THMA TNpodaeMHble PYyOPHKM CUMTAIOTCS HECBSI3aHHbIMH.

Puc. 6. CBsi3b ueTBEPTOro THNA Mex iy NPOSIeMHBIMH PyOpUKAMU

flycts ki, ko, hpm (m < n) — Homepa sHauumbix pybpukx. Jas nap
pybpux ky u ks, ky 1 ky u 1. 1. 10 kyp—y W Ky, @aHasoru4HO nape pyopuk ky
1 kg BLISAABJISIIOTCS BCE THIIbI CBs3EH.

§ 3. BeposaTHocTHaa Moneqb onpeaejeHus odaacTu
AelCTBUS MPUYMHHO-CJIeJCTBEHHbIX CBs3el

CyiiecTByeT Neablil psag PasaudHbIX TPAKTOBOK MOHATHS MPUUYUHBL
B omnux caydadax o cobbiTHH A TOBOpAT Kak O MNpudHHe cobbiTHA B,
ecaM oCylecTBAeHHe A fABJAeTCS AOCTATOUHBIM YCJAOBHEM MOC/EAYIOUIErO
ocyiecTBaenus B. B gpyrux caydasx npudrHa paccMmaTpuBaeTcs Kak
He0OX0onUMOe YCJI0BHE HACTYIUeHHs caencTsHA. Elé onHa TpakToska CBs-
3aHa ¢ MOHMUMAHWEM TNPUUUHBI KaK TAKOro COOBITUA, KOTOPOe OQHOBPEMEH-
HO YAOBJIETBOPAET KaK YCJOBUIO JOCTATOMHOCTH, TAK H YCJOBHIO HEOOXO-
OUMOCTH. Takoro foHMMaHHs TpHYHHbl apuaepxuBadcs k. C. Musab,
BrepBble YETKO C(hOpPMYNHPOBABIIMI OCHOBHbIE METOLbl YCTAHOBJECHHS NIPH-
YHHHOW 3aBHCUMOCTH B H3BecTHOM Ttpyae «Cuctema soruku» (1843 r.).
TpaguinonHo npeanoaaranoch, YTo NPHYMHHAS 3aBUCHMOCTb HOCHT KECT-
KO 1eTepMHHUPOBaHHBIH XapaxTep. OnHAKO, OHA MOXKeT ObITh U He CTOJb
OIHO3HAYHOW, HanpuMmep, KOrga CBA3b MEXKAY NPHUMHOH A W caeacTBHeM
B ocyniectsasieTcss BepoATHOCTHBIM 006pa3om. Hepes MOHATHE BEPOSATHOCTH,
cormacHo Cynmecy [2], npuunHHas cBA3b ONpenesseTcs CeAYIONUM 00pa-
30M: cobbiTre A sABAseTCs NPUYMHON coObITHs B ToabKO ecau

1. P(A), sepoatHocTb cobbitus A, Goabiue 0,

2. A npoucxoaut paHbiie B3
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3. P(B|A), sepoatHocTh HacTymieHuss B mpu Hanuuud A, Godblie
BEPOSATHOCTH I3,

TO €CTh
P(B|A)

B
W > 1. (60)
Kamaoe 43 mepeudcNeHHBIX YCJOBHH HeOOXOAHMMO AJA OCYIIeCTBJEHUS
npuduHHOH (KaysanbHoil) 3asucumoctTH B ot A. B3asTbie BMecTe OHHM
JOCTATOUHBI JJif TOTO, 4TOOB cUHTaTh coObiTHe A mpuuuHoit B B cuay
NPUBENEHHOTO 31€Ch onpenenenus. [IpuHUMAast JaHHOE ONpeae/eHre 3a 0C-
HOBY Ma/JbHeHIlIero aHanu3a MPUUHHHO-CENCTBEHHBIX OTHOIIEHHH, caenyeT
B MEPBYK O4epelb IMOABEPrHYTE AETAJAbHOMY pPazdopy cooTHoueHue (65),
Urpaliee BaXKHYIO PONb yXKe Ha NpeasapuTesibHOH CTagHd YCTaHOBJIEHHUS
NPUYUHHO-CAENCTBEHHBIX CBsi3ell, & UMEHHO, NPU BbIAEJEHUH B MPOCTPAH-
CTBE NPH3HAKOB napbi cobbiTuit (A, B) 06macti N0UCKa BO3MOMXKHbBIX NPUYUH
TOTO MJIM MHOTO KOHKPETHOro coObiTHA. PellleHde 3amnauu onpeneseHUs
rpaHuil naHHoH o6aactu (obaacty §2), HAUMHAS € KOTODLIX [EHCTBYIOT,
AU00 TpeKpaialT CBOE AeficTBHE KaysajbHble 3aKOHOMEPHOCTH, HMeeT
HEMAJIOBAXKHOE 3HAUYEHME: B YACTHOCTH, cyweHue ) crocobersyer Golgee
3(pPEeKTUBHOMY NDPUMEHEHHIO H3BECTHLIX METOHOB HJH KpUTEpHeB ycTa-
HOBJEHUs MOpuUuuHHOH cBsA3u B ¢ apyrumu cobbitusamu A, Ao, ..., Ag.
CyilecTBEHHYIO POJb TIPH 3TOM HrpaeT BO3MOXKHOCTh XapaKTepU30BATh
cobpituss A, B ¢ pasaugHbIX TOUEK 3pEHHs, 4TO [03BoJseT ChOpMyaupo-
BAaTb Dsil BAPUAHTOB [PEACTABJEHHS PAHUYHBIX YCJAOBHUH, BbiIeasouux £
B PAa3/JMYHBLIX NPOCTPAHCTBAX MPHM3HAKOB AAHHBIX coObITUH. Kammgomy H3
TAKUX BAPHAHTOB COOTBETCTBYIOT CBOM XAPAKTEPUCTHKH (ITOKA3ATENH) CaY-
daiHbiX cobbituii A, B, paccmatpHBaeMbie B KauecTBe TepPeMeHHbIX JHOO
napaMeTpoB B (DOPMYJHDOBKAX YCJAOBHH, OrpaHHUHBAIONIMX 3Ty 00/aCTb.
B pesyabTate peanusyeTcs BO3MOMKHOCTb BbIIBJEHUS Pas/MUHBIX (PAKTO-
POB, OT KOTOPbIX 3aBUCHT YCTAHOBJAEHHE KAy3a/abHbIX OTHOLIEHHi, omnpene-
JSIIOTCS B3aMMOCBA3H MEXKAY HUMH, YTO H NO3BOJAET YUHUTHIBATb XapaKTep
BO34EHACTBHA 3THX (PAKTOPOB HA KOH(PUIYPAIHIO MPAHUI] PacCcMaTpHBAEMON
obaact.

Ortnocutenbio A u B GyneM mpeanogaraTh aajee, 4To OHH 00pasytoT
CHCTEMY YMOPSAAOUYEHHBIX BO BPEMEHH C/AYYalHbIX COOBITHH, Kamaoe H3
KOTOPBIX MOXKeT TPOH30HMTH, AU60 He NMPOH30MTH B HHTepBaje BpeMeHd T
HabJoIeH!s 33 Pa3BUTHEM HEKOTOPOro NPONEecca, NPOTEKAIIero npy 3a-
DAHHOM KoMmjlekce yeaosu#. [TpuHnman Takoe HabjlogeHHe 3a eqMHHYHOE
UCHbITAHUE, B KAYECTBE €r0 BO3MOMKHLIX MCXOA0B OyAeM HMETb cJjenyloiiee
MHOXKeCTBO B3aUMHO-HECOBMECTHMbIX CHTYallHi:

1. nmeer mecto cobuitue AB: cobbiTHe A mpousolLIo W B Npenesax
onpenen8HHOrO MpoMexyTKa speMenu 7(7 < 1) 3a HUM N0C/AE40BAO0 CO-
Ooitde B,

9. uMeeT MecTo cobhitie AB: cobpitue A MPOM3011JI0, OLHAKO, 32 BPeMs
T NOCJE ero OCYIeCTB/EHHsA coObITHs B He nocaenosado;
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3. umeer Mmecto cobbitHe AB: cobptue B TPOU30MIJIO, OMHAKO, 3a
Nepuol BpeMeHH 7T, NPe[ilecTBYIONME AaHHOMY COObITHIO, coGbiTHe A
OTCYTCTBOBAIO,

4. umeeT mecTo cobbitue AB: Kak cobbTHe A, Tak U cobpitie B 3a
nepuosl HabmoaeHus T 0TCYTCTBOBAMH,

B sTom cayudae Bce BepOATHOCTH, BXOAsINME B BoipaxkeHue (65), ompe-
AENSIOTCS MO OTHOIIEHHMIO K TOJHOMY MHOMXECTBY HECOBMECTHMbIX COObI-
tup U = {AB,AE, KB,XE} € 3aJaHHOI Ha HEM BEPOATHOCTHOH MepoH.
Hetpynno y6enutbes Takye, 4TO M BEPOATHOCTH COOBITHH — 3/1€MEHTOB
mHoxecTBa U MOryT OblTh ONHO3HAYHO OMpefedeHs Kak Toabko P(A),
P(B) u P(B|A) craHoBATCS M3BECTHBbI.

Caenys TepmuHojoruu Bpurta [3], Syaem HasbiBaTh jajiee OTHOLIEHHE
MexAy cobniTusaMu A, B, BO3HHKaOIIee MPU BHIMOJHEHUH YCJ0BHA (63),
oTHolleHueM R KaysanbHo# peaeBaHTHOCTH cobbiTuil A, B, a camo COOTHO-
meHde (65) ycnoBuem Kays3agbHOH pejieBaHTHOCTH. OTMETHM CHAauaja OHO
CBOMCTBO JaHHOTO OTHOIIEHWs, HEMOCPEACTBEHHO BbiTeKamllee U3 (65).
fdcHo, 4TO B CHMJY ONpefeseHuss YCJAOBHOH BEPOSITHOCTH, WMJH TEOPEMbI
YMHOMKEHHS, COTIACHO KOTOPOit

P(AB)

PIBIA) = 5 (66)

yenoBue (65) MoxeT ObiTh MPEACTABJAEHO B BUJE:
P(AB) > P(A)- P(B) (67)

Co6eitus, oaa kotopbix P(AB) # P(A) - P(B) no onpegeneHHio sB/gi0TCs
3aBUCUMBIMUM M, TaKUM 00pasom, cooTHolleHue (67) CBUAETENbCTBYET O
HaMUuuuK 4YacTHoro Buma 3asucumocty Mexay A u B. Tax xak uz (67)
B cuay (66) npu P(AB) # 0 tpusuaasHo caepyer (65), a takxe U

P(AIB)
P(A)

TO OTHOWeHHe R sABAsieTcs CHUMMETPHUUYHDLIM, H YCJIOBHE €r0 YCTAHOBJEHHS
MOKET ObITb 3aMUCaHO B NIOOOH U3 TPEX SKBUBAEHTHLIX Gopm — (65), (67)
unn (68). Huxke mpenmyiiecTBEHHO UCMOJAL3YeTCA CUMMeTpUUHas (opma
aaHHoro yeqosus (67).

[Npencrasum Teneps Kaxaoe U3 cobbituit A 1 B B BUAe CyMMbl HECOB-
MECTHMbIX COOBITUH U3 U, a HMEHHO:

A=ABUAB, A=ABUAB (69)

> 1, (68)

¥ TaKuM 00pasoM
P(A) = P(AB) + P(AB) u P(B)= P(AB) + P(AB). (70)
Yuutbisag (69) u (70), ucxons uz (67) moayuum:

P(AB) > (P(AB) + P(AB)) - (P(AB) + P(AB)) =
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— (P(AB))* + (P(AB) + P(AB)) - P(AB) + P(AB)- P(AB). (71)
Ho P(AB) + P(AB) =1 — P(AB) — P(AB), otxyaa cJenyer, uTo
P(AB) > (P(AB))> + (1 — P(AB) — P(AD)) - P(AB) + P(AB) - P(AD),

(72)
U B peSyﬂbTaTe: _
P(AB) _ P(IB) o)
P(1B) ~ P(1B)
HJIH, 4TO TO 2XKe: P 4§ P IB
p(AB) > EAB) - P(AB) (74)

1— P(AUB)

W3 (74) cpasy cmenyet, uto AJs Jio0bxX cobuTuil A u B B cymMMe COCTaB-
JSTIOUMX 10CTOBepHOe cobuitae, npu P(A), P(B) < 1 ycioBue kay3aibHOH
peNIeBAHTHOCTH HeBLITOHUMO. [pyrue npocreiiiine BuiBoabl u3 (73), (74)
MOMXKHO CIeaTh, 06paTUBIIUCE K rpapuyecKod HHTEPApeTaliHd ITHX COOT-
HoweHn#. Ha puc. 7 mHoxkecTBy cobmituii U cootBeTcTByeT KBanpaTr KLQS
CO CTOpPOHOH, paBHOH 1.

L M 1)

G

K N N

Puc. 7. IlonHas rpynna HecoBMecTHMBIX coOuiTHH AB, AB, AB, AB: pacnpenese-
HUe BepOsSTHOCTEH TIPH BLINOJHEHUM YCA0BHS (67)

CobbituaM A u B oTBeualoT (pUrypsl, MIOUIAAH KOTOPLIX PABHbI BEPOST-
noctam P(A) n P(DB): aro, coorBercTBeHHO, npaMoyrombHuk KLMN ¢ oc-
HoBanuem P(A) u tpanenus FLOQG. dcHo, uto ecnu npavas FG napan-
JenbHa 0CcHOBaHHIO kBaapata KS, 10 FL = P(B), P(AB)= P(A)- P(B)
U, CaenoBatenbHo, cofbiTus A ¥ DB aBasioTes HesaBUCUMbIMU. B 3ToM
caydae ycqaoeus (73), (74) He BHINONHAIOTCH. fICHO TaxKe, YTO JNaHHbBE
COOTHOLIEHHs CIIPABENJIMBBl JHIIb TOrda, Korna npsmas F'G oGpasyert
NONIOKUTENbHBIA yrosm o ¢ HanpaBiaeHHeM K S. MameHsis BeposiTHOCTH
cobeituit A n B B nurepsane 0 < P(A), P(B) < | wmu, B rpadu-
YecKOH MHTepHpeTallii, U3MeHss MoMokeHHe BepTHKaau NM, nosuiuio
toukn O B uHTepBate (N, M), a Taxke BeJUUYHHY yIVIa & B Ipenesax
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0<ac<g % HeTpYIHO yOenuThes, 4To cooTHoweHus (73), (74) umenor
MecTo mast yobsix 3HadeHnid P(A) u P(3), HO TOJbKO NpH ONpeneséHHbIX
OTpaHUIeHUAX Ha COOTBeTCTBY 0w He Benuuntsl P(ADB) u P(AU B). B cos-
MeCTHOM H3MEeHeHUH IOCJeIHHX MpU BapbUpOBaHUU 3HaueHusMu P(A)
u P(B) npocaexuBaeTcs HEKOTOpas 3aKOHOMEDHOCTb. Urobel cnenats eé
fonee MPO3pauHOH, KOTHUECTBEHHO OTIEHHTb 38BHCUMOCTD, CYIIECTBYIOULYIO
MeXAy VKa3aHHBIMH BeJHUYMHAMH, HOCTATOUHO IMepelTH OT MepeMeHHBIX
P(AD), P(AE), P(‘ZB), P(ADB) K #pyruM, NOAXOAAIIMM ISl JAHHOH
11eJ8 XapakTePUCTHKAM PACCMaTpHBaEMBIX COOBITHH.

O6pamasch K (67) U yuuTHBast, 9TO B CUJIY U3BECTHOrO COOTHOUIEHHS
MeXAY CPelHUM apH(hMeTHUECKHM H CPEIHHM IeOMEeTDHUECKHM:

P(A)-P(B) < <w>d, (75)
NOJAYYHM HEPABEHCTBO!
P(AB) > (M)A (76)

cJayXKallee NOCTATOYHBIM yesosreM BhinosHeHus (67). Tax xak (76) MoxHO
NPeICTABUTL TAKXKE B BHUJE:
9

P(AB) > P(A)- P(B) + <w>q, (77)

TO Ans JHOBIX PAaBHOBEPOATHBIX COOBLITHH, yeaosus (76) u (67) sxsuBa-
JIEHTHH.
Yuureisas, uto P(A) 4+ P(B) = P(AU B) + P(AB), noayuum us (76):

(P(AUB) + P(AB))*

P(AB) > 1 (78)
uid, peas obe uactu (78) na P(AU B) # 0,
4P(AB) PB) \
AR (1 traom ) PAYD) (79)
Beoxng moxasaTenb COBMECTHOCTH COOMTHH A, I3:
_ _P(AB)
Y= PlauB) (80)
OyneM UMeTb, HAKOHEell, YTO
4y
——— > P(AUB 81
T > PAUD) (81

ABJSIETCA AOCTATOUHBIM YCJOBHEM VCTAHOBJIEHHA OTHOLIeHUs R Mexay
cobbiTuaMu A u B.

Kax BHIHO W3 JAHHOTO COOTHOWIEHHS, HAUHHAasA ¢ JI060r0 NPOU3BONBHO
Magoro v > 0, cobuitusi A n B GyayT cBa3aHbl OTHOIIEHHEM Kay3aJbHOH pe-
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JIEBAHTHOCTU €CJH TOJNBKO BEPOSATHOCTH 3ITUX COOBITHH AOCTATOYHO MAaJIBI.
Hanpotus, cobeitus, B cyMMe GJIM3KUe K AOCTOBEDHOMY, YIOBJETBODSIIOT
cooTHowwenuo (81) auiib npy 3HAYEHUSIX 1 BecbMa 6M3KuX K 1. dBaasch
JKOCTATOUHBIM JJIS VCTAHOBJEHHs OTHOweHus R, ycsiosue (81) paBHOCHMDB-
Ho (67) auwe npu P(A) = P(B). u ne naét otevamoweit (67) xapTuHb
cooTBeTCTBHST MeXay v W P(A U B) ans HepaBHOBEPOSITHBIX COOBLITHH.
Paznngne cocTouT x0Td OBl B TOM, 9TO 00J2CTh BO3MOXKHBIX 3HAYEHHH U
3agadres cootHowendeM 0 < v < 1 auwb gas cobbiTall A, BB, Takux, uyToO
P(A) = P(B). HerpyaHo Buaeth, onHaxo, uto npu P(A) # P(DB) sepxuuii
npeses o0JacTH HU3MEeHeHHs I B Jo6oM quae MeHbme 1, u ero 3HaueHue
CYIECTBEHHO 3aBHCHT OT BemuunHbl P(A)/P(B). JleficTBUTENBHO, BBOMS
B PACCMOTPEHUE TT0KA3aTeNb W

P4
w=pg (82)
U3 OonpeneJeHnsa v HauaeM, 4TO
P(AB)
Y= T+w) P(B) - P(AB) (83)
;= prapy (1+9) 1 (84)

T.x. npu npousBo/bHO (UKCHPOBAHHOM 3HAYeHWH w > | BeJuuHHa
P(AB)/P(B) naMeHseTCs B Ipejienax:

P(AB)

0< P(B)

< L (85)

TO MHHHMaJbHOe 3Hauenue P(DB)/P(AB) pasto 1 u, B cuay (84)

1>(l+w)71:w. (86)

Mpu w < 1 P(AB)/P(DB) nameHsteTCs JUWD B Npejesax:

P(AB) _ P(4) (87)

O<F@ S Pm

) {
MUHUMAasbHOe 3HaueHde P(DB)/P(A) paBHO — W, CJI€I0BATEIBHO,
W

1 I +w
S >

(88)

Takum oGpasom, obsiactb () BO3MOXKHOTO H3MEHEHH$ MoKasaresed v, w
3a1a8TCA CAEAYIOIEH CHCTEMOH HEPABEHCTB:

0<v< —-anw>1
=7 0<v< lnpnw—l (89)
O<v<wmpn 0 <w< 1.
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PaccmaTpuBasd w B KadecTBe HE3aBUCHUMOrO MapaMeTpa, monydum u3 (84)
u cooTHoweHus P(AU D) = P(A) + P(D) — P(AB), uto

1

P(B) = 1+_w<P(AUB) + P(AD)). (90)

Tlocsie npeo6pazoBaHuil NOAYIUM
P(AB) > —~ _ (P(AB) + P(AUB)Y, (91)

(I +w)

B pesynbrate 4ero (67) cBOMUTCS K CJAEAYIOIEMY HEPABEHCTBY:

v ’(l+w)2>

Flv.w = 7
(v.w) 007 -

P(AUB), (92)
rae (v,w) € Q. Tpu w = 1, T.e. B cayuae paBHOBepOATHHX A U B fanHoe
YCJIOBHE, OUEBHJIHO, epeXoAnT B ycsosue (81).

3aech BaKHO OTMETUTh, 4TO MNpH mnepectaHoBke A u B mpagas
gacThb (92) ocraéres Hen3menHoH. [lo ompenesieHHIO ¥ TO Jke BEPHO W OT-
HOCHTEJbHO MEPBOTO, 3aBUCHIIETO OT V, COMHOXKHUTEJS B JEBOH YacTH.
Onnaxo, B cootBeTcTBUU ¢ (82), w He 0o6MagaeT TaKUM CBOHCTBOM: IIDH
(P(A)/P(B)) = w (P(B)/P(A4)) =« = 1/w. Tem He MeHee, B cuiy
CUMMeTpUU OTHOlleHUs R, yciosue (92) A0/KHO ObITb UHBAPUAHTHBIM
OTHOocHTesbHO TnepectaHoBkd A m B. Ha camom nmene Tak u ecTh, T.K.
B JAHHOM C/yuae UMeeT MeCTO (DYHKIMOHANbHOE PaBEeHCTBO!

2 2

floy= Bt = Gt )l — r i), (93)
¥ aCHMMETPH, 3aJI0XKeHHAs B ONpee/leHHH W KOMIIEHCHPYeTCs YKA3aHHBIM
ceoftcteom f(w). Ms Buma (yHkuun f(w) caeayer Takxe, 4TO TpaHHIA
obaactu Q' B yacTu. He cosnana}omeﬁ ¢ npsmolt v = 0, gBasercs JUHHel
ypoBHs F(v,w) =1 ¢yuxiun F(v,w) = f(w)/f(v). xoTopas npu nwdom
(hUKCHPOBAHHOM 3HaueHHU w > O MOHOTOHHO BO3pacTaeT, U3MeHssAch oT 0
no | ¢ yBesuueHUeM v B NpeeNax, ONpenenseMblx cooTHoieHuaMu (89).

[IpocToe BBIUMCAEHHE MOKA3BIBAET, YTO NPHU 3HAUEHHAX w, (PUKCHPY-
eMblx B uHTepBate 1 < w < 1,5, creneHb npubiuxkenus (92) Hepase-
ctBoM (81) MOCTATOYHO BEICOKA: OTHOCHTEJbHAS MOTPEIIHOCTh MPUOMMKE-
Hysg % He npesblwraer 3geck 0,042; mpu w = 1,6X = 0,056; mpu w = 2,
¥ =0,125, a mpu w = 4 Bospactaet g0 0,56. Taxum ofpasom, aas
MPOU3BOABHOTO wy, Taxoro, uto 0,125 =2 1/1,6 < wy < 1,6 B uHTepBane
3HaueHul v, onpenenseMom corsacho (91), vcnonbzoBanue (81) B KayecTBe
YCJOBUS Kay3aJbHOH peJseBaHTHOCTH coObTUH A u D npencrasisercs
BITOJIHE OIPABIAHHBIM.

CymMMHpysd cKa3aHHOe BBIILE, MOXKHO CHeJaThb BbIBOA, UTO BBeleHHe
noxasaresell v, w NO3BOJNUJO CBA3aTh OTHOUIEHHe R ¢ ApyTHMM Harasf-
HO HMHTEepNpeTHPYEMbIMU OTHOWEHHAMH Mexay coObTuaMu A u B u Ha
9TOH OCHOBE BOCCO3[ATh HOCTATOUHO MOJHYIO KapTHHY TAKOH B3aUMOCBS3H.
B wactHocTH, Obisia BHISBJEHA ONpee/EHHAs 3aBUCUMOCTL MEXIY COBMe-
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CTHMOCTHI0 M MacluTaGoM BeposTHOCTH cobbITHH A u B, n1s KOTOpeIX
R(A.B) umeer Mecto. HezaTpoHyTHIM, OIHAKO, OCTajdcs ONMH BOTMPOC,
HETIOCPeACTBEHHO NPHMBIKAIAH K 13aHHOH TeMe: 0 BO3MOXKHOCTH BhIfleJIe-
must B (2 coOBITHH A, B cTeneHb 3aBHCHMOCTH KOTODHIX perJiaMeHTHPOBAHA
oTpeleNEHHBIMH YCJIOBUAMH: HAmpHMep, He HHKe (HJIH He BEIIE) HEKOTO-
pOTO 337aHHOTO YPOBHA. Pellenxe 3Toro sompoca TpedyeT BBefeHHS el
OHOTO NapaMeTpa — Kk, OrPaHHYHBAIOLIETO CTeNeHb B33aHMO3aBHCHMOCTH
A u B rtakum 06pasoM, 4ro:

P(BlA) _,
W>k(k>l), (94)
P(AB) > w (95)
E—P(AUB)
5 .
v (1+w)2 )
TRy > P(AUB). (96)

Taxum o6paszom, B odgactu ) cujbHas 3aBUCUMOCTD (k> 1) nmeet MecTo
JUIIL 78 MajoBepositHeix coduituit A u B. Ha puc. 8 npeacrasnena Q B
CAyUae PABHOBEDPOSITHBIX COOBITHE: 0O/MACTb OTPAHHUHBAIOT OCH ¥ H KpHBast
Ly, orBeuatoinas 3HayeHuo k = 1.

P(4UB) =1
1,0
0,8

0.6

0 0,2 04 006 0.8 1.0

__P(4B)
YT P(AUB)

Puc. 8. OGaacty, creneHb B3aMMOCBA3M PABHOBEPOSTHBIX COOBITHH B KOTOPHIX
VAOBAETBOPSET 3aTaHHbIM orpannyenusm: k> 11 k> 125, k> 2, k>3

Jlunuu Lo, Ly, L4 BbigensioT nogodaactd (), B KOTOPbIX CTeNeHb
3aBHCUMOCTY MeXay A u D npesuinaer, cootsetcTBeHHo 1,25; 2 u 3. He-
MOJIb3YST AHAMOTHYHBIE TPaUKH, rIe CeMeHCTBO KPHUBBIX, MapaMeTpHUecKH
3ABUCAILUX OT k ¥ w HPEACTABJEHO 00JIee MOJHO, MOXKHO JIEFKO ONpeneaTh
TpaHUIbl, HaudHas ¢ KOTOPHIX CTEMeHb B3aUMO3aBUCHMOCTH COObITHH A
u D ne Menble (1160 He 6OJbIIE) HEKOTOPOTO 3alaHHOTO YPOBHS. Tax,
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HampuMep. B MpelcTaBAeHHOM Ha puc. 8 cayuae (w = 1), ycaosue (96)
naér, uro aiast mobex A u B mpu P(AUB) <0,1 u v > 0,1 crenens
3aBUCHMOCTH He Menblie 3. [lpn P(A U B) > 0,7 nst v < 0,3 3aBucumMocTs
Mexay A u B BooGiie oteyteTByerT, a npu P(AU B) > 0,9 x0Tg # MoxkeT
UMETh MECTO, HO JHIIb MPU 3HAYEHHSX Vv, NOCTATOUHO OJAu3KHX X 1, na
¥ TO caabas, ¢ k < 1,25.

JLiist mpousBosibHBIX 3HaUeHHH w > 0 koHpurypanuo odnactu g, BbiIe-
Jasemolt w3 (2 mpu J06oM PUKcUpoBaHHOM k > |, polle BCEro NpeacTaBUTh
cooTHoWeHHeM (94), paccmarpuBas € B NpOCTPAHCTBe NpH3Haxos P(A),
P(B) u P{ADB). llpenpapureqpHo CaefyeT, OMHAKO, ONPENeNHTh 00JacTh
nonyctuMuix 3HadeHuid P(A), P(DB), P(AD), BuaensieMyio B IaHHOM IIPO-
CTDAHCTBE CUCTEMOH OTpaHHuyeHHH, o0yCAOBAEHHBIX OGHIMMU CBOHCTBAMU
BEPOSTHOH Mepbl. [IpUMEHUTEIBHO K BEDOATHOCTSM HECOBMECTHMBIX COObI-

TUH H3 U 5T OFpaHI/I‘{eHI/IH BBITJIAOAT SJIE‘,ME‘,HTapHOZ
a) 0< P(AB), P(AB). P(AB). P(AD), o
— _ __ (97
6) P(AB)+ P(AB)+ P(AB)+ P(AB) = 1.

[Mepedopmyaupysa (97 a,6) B TepMHHAX BepoaTHOCTEH cobuITHil A, I 1
AD, nojyuyum, 4To

0 < P(ADB) = (P(AD) + P(AB)) — P(AB) = P(A) — P(AB)

U, 3HAYUT,
0 < (P(AB) < P(A).

AnanorduHsIM 06pa3oM HMeeM
0 < (P(AB) < P(B).
Haxoneti, B cootBeTcTBUM ¢ (97 6)
P(AB) + P(AB) + P(AB) = (P(AB) + P(AB)) + (P(AB) + P(AB)) —
— P(AB)=P(A)+ P(B)— P(AB) < 1. (98)
B pesyabrate, 0603HaUHB AJ5 YNpoileHHsd AanbHeHux BbIKAagoK P(A),

P(B), P(ADB) cooTBeTCTBEHHO Uepes &, Y, 2, MOJYUEHHYIO CHCTEMY OOMIUX
OTpaHUUYEHUH MOXKHO 3aIUCaTh KaK

0<z< .,
0<z<y. (99)
r+y—z< 1

CoBmecTHO ¢ yemoBdeM (99), KoTopoe B HOBBIX 0003HAYEHHSIX UMEET BU[L
z > kay. (100)

cucrema (99) onpenensier o6aacth {1, B TpEXMEpHOM MPOCTPAHCTBE KOOD-
IHHAT @&, Y, 2.
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Ata obnacTh npeacTaBaseT coB0H YacTb TPEYroJMbHOU MHUpaMU/Bl C Bep-
mwrHo# C' u ocHoBanuem AOM (puc.9), OrpaHUUEHHYIO [OBEPXHOCTHIO
BTOPOTO MOPANKa

z = kxy, (101)

IpeAcTaBagomeH cofoll runepbonuueckull napadosoun. B sToM HeTpynHO
yOenuThes, nepeis K cucreMe KoopauHat (¢, 4/, 2'), noNy4YeHHol U3 «cta-
pofi» myTém BpalleHus BOkpyr ocu Oz Ha yroa 7/4: HMEHHO HPH TAKOM
nepexoze npeobpasoBaHye KOOpAHHAT

V2 /2
v/7§X+y\_‘
S I (102)
¥y =77 Y=
==z

npusoaHT ypasuenue (101) x HopmanbHOH hopme:
(«') _ ()

7/ = = —_ -
22 t/k 1/k "

(103)

Z(P(AB)) A

B c,1,1)

M(1,0,0)
x (P(4))

4(0,1,0)
y (P(BY)

Puc. 9. O6nacte monyctumbix snauenn#t P(A), P(B), P(AB); tpeyroabnuk FGH —
NPOEKIMA CEUeHHs 3TOi 06/1acTH Ha KOOPAMHATHYIO MI0CKOCTb OXY

Tenepb aHagu3 rpaHUUHLIX YCJOBHH yIOGHO NPOBOAMTb, HCHOJb3YS
ceuerns ) MIOCKOCTAMY, HapaeJbHBIMH KOOPAMHATHOH miockocTd Owy.
Ceuenne nopepxHoctH (103) miaockocToio z = h gaéT B OpOeKIMM Ha
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KOOPJAHHATHYIO MJOCKOCTh Quy runepbony

8 N U S, (104)

n\ n\
VE) (V2

. . . 2h
¢ JeHCTBUTEJbHON MOJIYOCHIO, DaBHOH 1 acuunToramu y' = L4/,

COBNA/AIOIIMMH C KOODAHHATHBIMH OCAMH &,y CTapoH cuctembl. B Toii
Ke Mpoexiiny cevenue nupamunasl C'AOM naét paBHOOeNpeHHBIH MPIMO-
yroapHblll Tpeyronbank FGH ¢ xoopaunartamu Bepmud F(h, 1), G(h,h) u
H(1, h). Takum 06pazom, MHOKECTBO TOUEK (), IPUHALIEKAMNX CEKyLILel
MIOCKOCTY 2z = h, UMeeT CBoeH INpoexnuell Ha miaockocth Oxy 00/acTh
‘.}(f), OTPaHUYEHHYIO CTOpOHaMyu mpsmMoro yriaa FGH u orpe3koMm rumep-
6oanl (104), saxmwouéHubiM Mexay tToukamu K u L (puc. 10).

0] x=h x=Uk M x
o O3
o=1 = 1/hk
L H
y=h y//
= hk %
{)(/w \\/’\
7
;= 1/ v
Y K

A ; v F DJ\ x'

Puc. 10. Tlpoekuus cedyenus o0AacTH {2 TNJOCKOCTBIO =z = A HAa KOOPLUHATHYIO
naockoete Oxy. h =02, k= 1,3.

! ,
fAcno, uro Q;{,L) He mycTa JUWb B TOM CJydae, Koraa AeHCTBUTeNbHas
OCb runepSoJibl NpeBbIIaeT PaccTOsHHe ToukM G 0 Hadasla KOOpAMHAT,
T.€e. IIPH YCJIOBWH, UTO

% NG) (105)
nJian 1
h < 5 (106)

Tak xak touxd K #u L mnepeceueHuss rumnep0oJbl ¢ NpsIMBIMH & = A U
y = h UMeIOT, COOTBETCTBEHHO, KoopauHathl (h, 1/k), u, mo onpeneJsenuo,
k = 1, 1O 1pu JMOOBIX NONYCTHMBIX 3HAUEHUAX A U k, VIOBAETBOPSIOMIUX
yeaosuto (106), 31 Touku sexar Ha cropoHax F'G u GH TpeyrosbHHKa
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1 - o
FGH. B cnyuae, xorna I = T K u L cauBaoTcs C BEPIIHHOH THIep-

7 .
6oabl U _Q,(‘_L) = . Kax BumHO #3 puc.7, BeposATHOCTH coObiTHH A U B
MOTYT NMpPUHHMATh 3HaueHHs B mpomexyTke [h, 1/k]. Tlpu sToM xaxmomy

(PMKCUPOBAHHOMY B JaHHOM IPOMEXYTKe 3HaueHuio P(A) cooTBeTcTBYeT
h

CBO& MHOMKECTBO JOMYCTHMBIX 3HaueHu# P(B):h < P(B) < P pu
MHHHMa/AbHOM 3HaueHHH P(A), paBHOM fi, 3TO MHOXKECTBO OIpeessieTest
yeaosuem h < P(B) < 7 @ mpH P(A) = 1/k cranosurcs myctoim. [lepe-
ctanoBka A U B B yKa3aHHBIX COOTHOLIEHHSX NPUBOAHT K aHAJOTHYHOMY
pesy/bTaty.

o] x=1k M x

& o—
5 ////@ h-01

G2 ////1 h2 =04

/ /0L3—- h,=0,0
//// G, % 3

y=1k

BT DN

Puc. 11. Hpoekunu cedeHuit o61acTh 2 Ha KOOPAMHATHYIL MiockocTb Ory: h =
=01.04,06.08 k=12

Puc. 11 usobpaxaer npoexiuu Ha maockoctb Oxyceuenuil obmactu (2
napaaebHBIMU TIOCKOCTAMY 2 = h; (i = 1,2,...). Baatble BMecTe, oHU
J210T JOCTATOYHO SICHOE MpencTaBjieHHe O NaHHOH 06JacTH TPEXMepHOro
npocTpancTsa npusHakos P(A), P(B) u P(AD). XapakTepHble 0COGEHHO-
CTH KOH(uryparnua  oSycsoBJieHbl TeM, YTO OHA fBJAETCA Pe3ysbTaToM
nepecevyeHus ABYX oOsacTell, oiHa M3 KOTODHIX, ONpejesifieMast yC/JOBHEM
z > ay (x,y.z > 0), pacwupsgerca ¢ ypeauueHueM h, apyras — oGaacTb
nponycTuMbix sHauenuit P(A), P(B), P(AD) ¢ yBeqnuennem h cxxumaercs,
BBIPOXKAAACh B eIuHCTBeHHYW Touky C'(1,1,1). [lpu 3TOM NpOH3BOJBHO
(PUKCUPOBAHHOH TOuKe (X,. Y,) mpoeknud € Ha Oxy COOTBETCTBYET, BO-
of1le roBopsA. MHOXECTBO 3HaueHWH h u k, B3aHMHOe H3MeHeHHe KOTOpbIX
yroBneTBopsier TpeboBaHuo h/k = coust < 1. DTo BHOJHE eCTECTBEHHO
B «TPEXMepHOH» MOjesH B3anMOoCBsI3H codblTui A 1 [, rie B KauecTBe Ha-
YasbHBIX TAHHBIX HCIOJB3YIOTCSH HE TONBKO 3HAUeHHs BeposTHocTH P{AD),
HO Y 3HAYeHHd BeposiTHOCTeH camux codutuil P(A) u P(DB).

3aBHCHMOCTb MOKasaTe/lell ¥ M w OT mapaMeTpa k TaKxe JIerKo Mpo-
CNeNUTh, HCMOMb3YA TOPH30HTAMbHbe ceueHus. HetpynHo yGenuTbes, uto
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B paccMaTpUBaeMOH MpOEKUWHM Ha MIoCKocTb Oxy JAHHHU YPOBHS UV U w
UMEIOT UpEe3BbIUaHHO NPOCTOM BHA: B CAyuae w — 3TO OTPE3KH INPSMBIX
AMHUE Tyuka npambix y = Cz, B caydae v — OTDE3KH MapaslfiesbHbIX
npaMblx Buna y + « = C, rne C' > 0 (puc. 10). Ha kaxnoit npsamoit y = C,
uMerIe XoTs Ob OHY OBy TOUKY C Qg,h , W MPUHHUMaEET 3HauYeHHe,
pasHoe 1/C. Ha kapo#t npsmMobt cemefictBa y + o = C, v = h/(C — h).
OTciofia. B UACTHOCTH, CJAEAYET UTO. MOCKOJbKY KOOpauHaThl Touex K, L
u G pasuel cootsercteenHo (h, 1/k), (1/k, k), (h,h), 3Hauenuss v u w
U3MEHSIIOTCA B [IpeJesax:

1
Pk <w < o (107)

hk<v <1 (108)

3aBepuias aHaJ{3 B3aUMOCBA3HM Ha YPOBHE DACCMOTDEHHS OTAEJbHBIX M1ap
COOBITHEL, CAeAYeT OTMETHTb OIHY OCOOEHHOCTb N0Ka3aTeds w, Olpefens-
OIYIO er0 POJIb MIPH TOHCKE BO3MOXKHBIX TMDUUMH 3aMaHHOTO coObitus B.
TMonarass sHaueHus h u k (PUKCUPOBAHHBIMH, [/ BEPOSTHOCTH COOBITHS
B D A, Gynem uMeth:

P(B> A)=P(AUB)=P(AB)=1— P(AB) =1 — (P(B) — h). (109)
Torna pas npoussosbHbix nap cobertuit (A, 1), (Aa, Ba), BeposTHOCTH
KOTOPBIX VIOBJAETBOPSIOT YCJIOBHIO:

k — h’ k" _ h,
"TPAYPBY P P(A)P(B)
BBITIOJMIHACTCSH PABEHCTBO

k|:k2:E>k‘ (110)

P(B]) W
SRS DAY e 111
P(Bz) W ( )
anecs w; = P(A;)/P(B;), 1= 1,2, v npu wy > wy P(By) > P(By). Orcrona
u u3 (109) cpasy caepyert, 4To Ha M0OOH KpHBOH BUIa

h = kuxy, (112)
npoxonasilel uepes _Q,(;L,h)‘ BepoATHOCTb P(B D A) saBiseTcss MOHOTOHHO
BO3pacTawilel QyHxiueld w

HBDMI(J%-M; (113)

- . . h
B Toukax nepecedeHus K, L xpusoi (112) ¢ rpanuieil obnactu QL” ITa
(YHKIMA NPUHUMAET, COOTBETCTBEHHO, MHHHUMaJbHOe 3HAYeHHe, DaBHOE
1 — p + h, u maxkcumasabHoe sHaueHnue 1. Pasenctso P(B D A) = 1 osna-
yaeT. ONHAKO, YTO OCYllecTBJeHHe A ABJfETCA HEOGXONMMBIM YCJOBHEM
cBepleHns cobuTud 3. [109ToMy MOXKHO CKasaTh, 4To Hapsany ¢ P(B D A),

noKasaTeslb W XapaKTepU3yeT «CTemneHb HeoOXOAUMOCTH» A 17 cBepiue-
Hus B.
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O6paiascs K paceMoTpenuto n cobuituit (A, Cp, Co, ..., C),_e, B) Heo6-
XOAMMO HMeTh B BHJY, YTO OTHOIIEHUE Kay3ajJbHOH peseBaHTHOCTH R He
SBJISIETCS TPAHSHTUBHBIM, TO €CTh W3 BbITOJHEHHs CHCTEMbl HEPABEHCTB

{ P{ACY > P(A)P(C), [14)
P(CB) > P(C)P(B) (

ne carenyer P(AB) > P(A)P(B). B crnpaBeqiisocTH FAHHOTO yTBEp-
WKAeHUS MOXHO yOenauThed XOTs Obi Ha MPOCTOM MPUMEpe, B3sB MOJHOE
MHOKECTBO HeCOBMecTHMbIX cobbitnii ABC, ABC, ABC, ABC, ABC,
ABC, ABC, EP_@, M3 KOTOPBLIX OTINUHYI0 OT O BEpOSATHOCTb HMMEIOT
auite cobuitua ABC, ABC, ABC, ABC. B stom cayuae P(A), P(B),
P(C) > 0, onnako P(AB) = 0. Tpyauoctb, CBsi3aHHAss C OTCYTCTBUEM
Mexay A u B ornowenus R, yerpausercs B MomeJu B3aUMOCBS3H, Tfe
kaxjaoe us coduituil C1,Co, ..., C, o, B, NOPOKAAETCS BCEM MHOXKECTBOM
NpeIeCTBYIONIMX eMy COGbITHH B 1leqioM, a UMeHHO: (| NMOpoXaaeTcs Co-
obiTnem A; Cy — coBMecTHbIM ocyniectaeHneM A u Cy; C5 nopoxaaercs
cobbitusaMu A, C1 u Cy W 1. 1. B Tako#l Mofeau HeOOXOMMMbIM YCJAOBUEM
KaysanbHOi ¢Bsizu cobuituit A w B, onocpenosaHHoil csepiienvem Cf,

Cs, ..., C,_9, ABISETCS BHIIOJHEHHE CUCTEMbI HEPABEHCTB
P(Cy|A) P(Cy|ACH) P(BIACICy ... C_y)
— >, ————2>1, > 1. 115
P(Cy) P(CY) P(B) (115)

OrpanuanBasich, B 1eJX MPOCTOTH M3JM0KEHNs, pacCMOTPEHHeM JIHIb
tpoex cobbithit A, C', B 6ynem umers

P(C|A) P(BAC) .
PO I wu ~PB) > 1, (116)
WJIH, B CHJY ONpeleseHus: YCJIOBHONW BEPOSITHOCTH, CHCTEMY:
P{AC) > P(A)P(C), (117)
P{ACB) > P(AC)P(B).

Henocpenctaennbim caepctsreM (67) sBJseTcs COOTHOIEHHWEe /s Map Co-
OniTuil A, B:
P(ABC) > P(A)P(B)P(C), (118)

KOTOPO€ SIBJISIETCS JHIIb HEOOXOAUMBIM YCAOBHEM BbimosHeHus (115).

IpuBenénusle specs coobpaxkeHHs MO3BOJSIOT CHOPMYIHPOBATL aJro-
PHTM BhLAEJIEHHST BO3MOXKHBIX TIPHYHH HCCIeayeMoro coOultrs B 13 Hekoero
MHOKecTBa coOblTHil M, Ha (hoHe KOTOpEIX B HMeeT MecTo. B OCHOBHBIX,
HauboJee CYIIeCTBEHHBIX YepTax, 3TOT aJrOPHTM MOXKHO MPEACTABUTL CJie-
AVIOIHUM 00pasoM.

Boiesenne u3 3agannoro muoxectsa M = {A, As, .. A AL}
nogMHoxecTsa M, = {A,,;‘,A,,;z, ...A,;Q} coObiTHi, cB3aHHbBIX ¢ B ot-
HOLIEHWEM Kaysa/jbHOM peJieBaHTHOCTH R, W nocdeaywolilas OlleHKa
A (g=12, ...()), Kak BO3MOKHbLIX NpUuYMH B, 10 COBOKYIHOCTH
nokasaregaei k,w.
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C s1oll neasio aag xaxjaoro A; € M BBIIOMHAITCS CJeAyioue aei-
CTBUSA:
— onpejeseHHe 3HaueHWH nokasatesei k, w:

h, L P(A)

PP T PO

(119)
saech hy =p (A4, B));
— TIOC/IeJIOBATE/ILHAS MPOBEPKA YCAOBHEL:

ki > ko, kihy Swi < o (120)

rae kp > 1 — HexkoTopas KOHCTaHTa, MOPOroBOe 3HAUeHHe MNoKasaTess k.
B cayuae BEIMOMHEHHS] YKA3aHHLIX YCJIOBMH — BK/UeHHe A; B cocTas
MHOXKecTBa My,

— OIleHKa 3JeMeHTOB M| Mo COBOKYMHOCTH MoKasateseil k, w ¢ MOMO-
U[bK MHOTOKPHTEPHALHLIX METOA0B MPHHATHS PelIeHHH.

Popmuposanne MHOKecTBa My nap cobuituil (Ag, Ag), A8 KOTOpPBIX
cobnithe A, A4, coctosiiee B coBMECTHOM ocyulecTsiaennn A, u Ag, cBs-
3aHo ¢ B ornomwennem R. OneHka Bcex TaKWX COOHITHE MO COBOKYIHOCTH
nokasareseit k, w.

C »70il neabio AnA kaxaoH napsl snementos (A, Ag,) MHOXeCTBa
coburtnil {Ay,, Ag,,...Ar,}, He cBsizaHHBIX ¢ B oTHoweHweM R, mpou3Bo-
ISATCS CJIEAYIONINEe TeHCTBHS!

— OmpejeJieHre 3HaUeHHH NMoKasatesed k,w:

h?y P(Ak,)

hij = s = k) 121
9T PP YT PA) (12)
rie hij = P(Ag, Ag, );
— NPOBEpPKa YCJIOBHIL:
1 <
kij 2 Koy kijhiy S wiyp < —— (122)
0y
B cayuae BbIMOJHEHHS YKA3aHHLIX YCAOBHIT:
— onpefeSeHHe 3HAYEHHH CTeAYIOHIEH NMapbl nokasateneid k', w':
h, P(Ag, Ag,)
Bo— ey DR (123)
T P(A A P(B) P(B)
rae hi; = P(Ag, A, B);
— MPOBEPKa YCIOBHM:
1
kij = ko kijhi; <wi; < (124)

/ 7
ki hay

MPH BHITOJHEHWH KOTOPBIX MPOM3BOANTCA BRJIOUeHKe mapbl (Ag,, Ay, ) BO
MHOXKeCTBO Mo;

— AnA Kaxao# napsl (Ag,, Ag,) € My onenka cobbitns Ay, Ap, Kak
BO3MOXKHOH NPHYHHBL B, N0 COBOKYNHOCTH IOKasareseil k,w.
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[TonyyeHHble OllEHKH MOIYT HCIOJNb30BATHCS fajee KaK AJs Hernocpen-
CTBEHHOTO CY2KeHHUs] MHOXKeCTBA BO3MOXKHbIX MPUYHH coObITHs B, Tak U 174
VIOPsi0UeHHs 3JeMEHTOB 3TOr0 MHOXKeCTBa (Mo HeKOoTOopoMy 06061éHHO-
My KPHUTEPUIO), MPEIBapsIoniero NpuMeHeHHe HM3BEeCTHLIX METOAOB IMOHCKA
npuurHbl B 8 3amaHHOM MHOXKecTBe coOniThil. [locnenosatensnoctu, cogep-
XKatiye 6osee TPEX COOLITHI, paccMATPUBAIOTCS AHAJOTHYHLIM 00pasom.

Jlo cux mop ycnosue (65) paccMaTpuBasoch 3/eCh B PaMKaxX CXeMbl
caydadinpix cobuituil. [lokaxem Terneps, KaKUM 00pa3oM MOXKHO WHTepIIpe-
THPOBATh JI@aHHOE YCJOBME B TEPMHHAX XapaKTEPHCTHK COOTBETCTBYIOH[HMX
cayuailHpix BeguunH. C 3T0d I1eJiblo, BO3Bpaniasch K PacCcMOTPeHHOMY
paHee BepOATHOCTHOMY 3KCIIEPHMEHTY, B KayeCTBe BO3MOXKHbBIX HCXOIOB
eIMHUYHOTO HCIBITAHUS OyleM (PHKCHPOBATbH 3HAYEHWS CJAYYAHHBLIX BeJsH-
ynl £ u &y, Nogaras, 4To:

& =1, & =1, ecan umeet Mecto cobbitie AB;

& =1, & =0, ecnn npy Hamwunn A cobuiTie B OTCYTCTBYET, TO eCThb
npu AB; _

& =0, & = 1, ecan nmeet MecTo cobbitie AB;

& =0,&=0npu AB.

3uas snavenns P(AB), P(AB), P(AB), P(AB), onnosHauHo onpefe-
JISIIOHIHE COBMECTHOE paclpefiesieHue BepoaTHocTed £ u o, HAUAEM MaTe-
MaTnueckoe oxnaanne M(E;), M (&) 3TUX BENMYUH U HX KOPPEJISIIIHOHHbLE
mMoMeHT K (£1,&). Umeem:

ME)=pl&r=1)-1+p(§=0)-0=
=p((G=1(&=1

u, anagornano, M (&) = P(B).
Taxkum obpasow,

K(&1, &) = M{(§& — M(§1)(& — M(&))) =
= (1 - P(A))(1 — P(B))P(AB) + (1 — P(A){(0 — P(B))P(AB) +
+ (0 — P(A))(1 — P(B))P(AB) + (0 — P(A))(0 — P(B))P(AB) =
= P(AB)— P(A)P(AB) — P(B)P(AB) +
+ P(A)P(B)P(AB) — P(BYP(AB) + P(A)P(B)P(AB) —
— P(A)P(AB) + P(A)P(B)P(AB) + P(A)P(B)P(AB) =
= P(AB) — P(A)(P(AB) + P(AB)) — P(B)(P(AB) + P(AB)) +
+ P(A)P(B) = P(AB) — P(A)P(B). (126)
ConocrasieHne NOJYYEHHOTO pesysbraTa ¢ yeaosueM (67) CBUIETELCTBY-

eT 0 TOM, UTO AaHHOe YCJOBME JKBHBAJNEHTHO TPeOOBAHMIO MOJOXKHUTENbHO-
CTH K03 bHIIMeHTa KOPpeJsIiiK ClIy4daiHbiX BeJnduH & u o

12 Mo pea. B.@. Tuniknia
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§ 4. Mogesb noucka ucxogHou nHbpopmanmnu
AJis aHaJIu3a B3aMMOCBsi3ell Tpodaem

Paspadotka apdekTHBHOH cTpaTerwy Movcka WH(OPMAIHK MO B3aWMO-
CBSI3aHHBLIM MpobJaeMaM MpeAarnoJiaraeT pellleHHe psiia BONPOCOB, K YHCAY
KOTOPHIX B MEPBYIO Ouepeab OTHOCATCS:

— YCTaHOBJEHHWe OOJACTH MOHCKA HWHQOpMaIKMKu no npobdjaeMam, B3au-
MOCB$3b MEXY KOTOPLIMM ABJAETCS NMPEAMETOM PACCMOTPEHHS;

— onpefeseHHe M KaacCH(HKaANKA CHTyanui NMOMCKa HMHGOpMAlHK 1o
B3aMMOCBS3aHHBIM TNpobJemMaM; pa3paboTka crnocodos (HopManrH30BAHHOTO
OTIMCAaHMUA M BH3YAJbHOTO TPEJICTABJEHHS KJACCOB CHTYAlMH MOMCKA,;

— opranusanus HHTepdelica ¢ moan3oBaTeseM: pa3padoTKa crnocoOoB
¥ (POpM BbIIAUH HHMOPMAIIMH IKCNEPTY-aHATUTHKY.

[Toctpoenne (opmMasTM30BAHHON MOMENHM MOMCKA WH(OPMANUH O B3a-
uMOCBA3H npobaem P, P; B 3amanHoM Mmaccuse My pyOpHUMPOBAHHBIX
JIOKYMEHTOB OasHpyeTcsl Ha ONPeledEéHHON CHCTeMe OTHOLIEHMH, Cylle-
CTBYIOUIUX MeXAy AoKyMeHTaMmu d,, € My (n=1,2,...,N), 3aTpOHyThIMH
B HHUX NpobjeMaMH M pyOpHKaMu, KOTOPBIM AAHHBIE NAOKYMEHTBl COOTHO-
cATcs. B paccMatprBaeMoil Mojesnd TMOMCKA 3TH OTHOLEHWS YUYHTHIBAIOT-
Csi OTOCPENOBAHHO, depe3 (PUKCAIHIO PesIMOHHBIX CBOHCTB JOKYMEHTOB
dy € My. OcHoOBOU AMd 3a1aHHS PENISIIIHOHHBIX CBOUCTB SIBJASIOTCS HHAEKCHI
(monckoBble 00paskl) MOKYMeHTOB My, QHKCHPYOIIHE BXOKAEHHS 3/7eMeH-
TOB MHOXECTBA NOTEHIHANbLHLIX CChIIOK Ha npobaembl P; € M, B TexkcTbl
JOKYMeHTOB My, a TakxkKe W3BECTHOE paclpefeseHHe 3THX JOKYMEHTOB IO
pyOpukam pyopukaropa K.

CnoBO «CBOHCTBO» MCIMOJb3YeTCs 3/1eCh B OoJiee IWMPOKOM CMBIC/e, YeM
npy oObidHOM ero ynorpedjeHud. Tax, Hanpumep, K KaTeropuu CBOHCTB
OTHOCATCS YHCJEHHbIe MI0KA3aTe M, a TAKXKe TaKHe XaPaKTepHCTHKH AOKY-
MEHTOB, KaK: «COAePKUT BXOKACHHE KaKOH-THOO CChIIKHM HAa Pj», «comep-
XKHT BXOXKJIEHHe TePMHHA ,HapKoOH3Hec*s M T. M. OTIHYHTeNbHON 0co0eH-
HOCTBIO PENAIIMOHHBIX CBOHCTB SBJSETCH TO, YTO B MX S3bIKOBOH (hopme —
NONOKUTEJTHHOM OAHOMECTHOM NPeAHKaTe, CONEPIKHUTCS XOTs Obl OHA Mpes-
MeTHAsi KOHCTAaHTA (MMs1 Kakoro-nudo oObekTa) WiH, Mo MeHbileld mepe,
OIMH KBaHTOp. B pamkax NpHHATOro 3aech MOAX0AA TAKOrO poia KOHCTaH-
TaMH B BblpaxeHHAX 0A30BbLIX PEJSIHOHHBIX CBOHCTB, XapaKTepH3YIONIHX
JOKyMeHTbl My B acrnekTe mx COOTHeCEHHOCTH mpobaemaM w3 M, MOryT
OBITh MUIIb CCBLITKH (2JIeMEHTHl CCBIIOK) Ha 3TH MpoGJeMbl, a TaKKe NMeHa
py6pux r; (1 =1,2,..., H) py6prkaropa R.

CooTBeTCTBEHHO, M1060# M3 nokyMeHToB X € My B paccMaTpHBaeMoi
MOAeJNH XapaKTepusyeTcs HajlnyueM anbo OTCYTCTBHEM Ka)KJI0TO M3 MHO-
KECTBa PEJIIIHOHHBIX CBOHCTB:

Ri(X) = «X npunHagmexut pyoprke 7x»,

Sp(X) = «X comepKnT x0T Obl OIHY CCBUTKY Ha MpobaeMy Py»,

e k=1,2,...,H.
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Jlnd ananusa s HEeMOCPEACTBEHHBIX B3aHMOCBsi3el, CyieCcTBYIOHIMX
MeXAy ABYMsl npobjeMaMH, Hanpumep, P; u P; neo6XoauM, ofHako, y4&T
TOJBLKO CACAYIOUIMX CBOHCTB:

Ri(X), By(X), S(X), S;(X). (127)

Takum o0paszoM, 1O 3HAYEHHAM TPH3HAKOB, ONpeeJsONNX HATUYHe
Jub0 OTCYTCTBHE DeJSIHOHHBIX CBOHCTB (127), MHOXECTBO JOKYMEHTOB
My voxer ObiTh pasgeseHo Ha 16 HerepeceKkaloUMXCst KJIACCOB, BblAessie-
MbIX CJIEAYIOUIMMH ONMUCAHUAMM COCTOSHNUH 00pasyolifx UX A0KYMEHTOB:

1 R(X) & Ry(X) & S.(X) & S,(X)

2 Ri(X) & By(X) & Su(X) & = S,(X)

3 R(X) & Ry(X) & — S,(X) & §,(X)

4 R(X) & B)(X) & = S,(X) & = S,(X)

5 R.(X) & = R,(X) & S,(X) & S,(X)

6 Ri(X) & = R)(X) & S,(X) & = S,(X)

7 R(X) & = By(X) & = S,(X) & S,(X)

8 R(X) & = R)(X) & = S,(X) & = 5,(X)
9 S R(X) & By(X) & Si(X) & S,(X)

10 ﬁR()&R()&S‘()&ﬁS,(X)
11 — R(X) & By(X) & = S,(X) & S,(X)
12 —xR(\’)&R(\’ - 5,(X) & = (X))
13 - /(X)) & - R (X) & 5,(X) & 5,(X)
14 Ri(X) & = R (X) & 5(X) & = 5(X)
15 Ri(X) & = Ry(X) & = Su(X) & $,(X)
16 - Ri(X) & - Ry (X) & - Su(X) & = 5,(X)

(31ech = — 3HAK JIOTHYECKOTo OTPHILaHMA)

Ecan nprHATL BO BHMMaHWe CAEJaHHOE paHee MNPEATNOJIOXKEHHe, CO-
rJacHO KOTOPOMY KaxKIbli M3 HOKYMEHTOB, OTHOCAIIMXCSH K pyOpuke r,
COZEPAKHUT XOTH Obl OAHY CCHUIKY Ha LOOTBETLTBy}OIILy}O npobaeMy P, no-
KyMEHTHl, pHHaaexaiine Knaccam 2, 3, 4, 7, 8, 10, 12 us paccMoTpenns
uckmouatTes. B coctase mogesnn e paLLMdTpHBafOTLH TaKXKe JTOKYMEHTbI
knaccos 13-16, we npunamnexkaune obenM pyOpHKaM 1; W 7j OJHOBpe-
MeHHO. To, uTO NOKYMEHTHl 3THX KJ/ACCOB He MOTYT COAEPXKaTh HEMOCPes-
CTBEHHbLIX CBHAETEJBLCTB CYIIECTBOBAHHSA (MO0 OTCYTCTBHS) CBSA3H MEXKAY
npoGaemamn P; w P;, noctatouHo ouesnaHo. Hampumep, B cayuae knacca
13, 114 sToro uMeetcs caenytoniee ocHoBaHue. Ceblikyu Ha npobseMs! P, u
P; B coctaBe IOKYMEHTOB NAHHOTO Kjacca ynoTpedsisioTes He B KOHTEKCTe

127
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0bCyXKaeHHd xoTd Obl OAHOM M3 HHX, HO IPH PAcCMOTPEHHH KaKHX-TO
APYyTHUX npobseM, H, CJAeI0BATENbHO, B HEMOCPENCTBEHHOH CB3H MMEHHO
¢ 3TUMH ApyTUMHU npobieMaMu. TakuM o0pa3oM, COBMECTHOE BXOXKAEHUE
cceloK Ha F; u P B 3TOM cJIyuyae ecld W MOXKET CBHAeTe/]bCTBOBAThb
0 HAJUYHU CBA3H B U Pj, TO pasee 4TO ONOCPEIOBAHHOH, Uepes HHble
npobseMbl, pacCMATPUBAEMble B 3TUX AOKyMEHTax.

[lepexoas K paccMOTpeHHIO OCTaMbHLIX JOKYMEHTOB, HETPYAHO [OKa-
3aTh, 4YTO JOKyMeHTbl KnaaccoB 1, b u 9 moryr ambo conep:kath CBHIE-
TEeJbCTBA CYUIECTBOBAHMSA CBA3HM Mexny I; m Pj, nulo cBHAETeNbCTBOBATD
00 OTCYTCTBUHM TaKo# cBA3W. JleHCTBHTE/bHO, KOT/IAa B TEeKCTe AOKyMeHTa
kaacca 1 cyniectsyeT xoTs Obl OAMH (parMeHT, NocBsEHHb P nubo P;,
W COepkKaUMH CCLIIKY HA APYTYIO NpodJjeMy 3TOH Napbl, 3TOT AOKYMEHT
CBHIETeNbCTBYeT O Haanuuu cBasn F; w P;. B npoTwsHOM caywae, Koraa
HH OfIMH M3 (DParMEHTOB TEKCTa, MOCBSUIEHHLIX F; nnb0 P; He CcomepXuT
CCBIIKH Ha APYTYI0 NpodjeMy AAHHOH Mapbl, TOKYMEHT CBHACTEJbCTBYET
06 oTcyTeTsMM B3auMocBAsH Py w P;. [lnA 1OKyMeHTOB, MPHHAAJeXalux
Kjaccam D H 9 MMeet MeCcTo aHaJoru4Has curyanusa. Yo ke Kacaercs no-
KYMEHTOB KJaccos 6 M 11, TO OHH CBHAETENBCTBYIOT JHLIL 00 OTCYTCTBUH
CBSI3M MEX/y 3THMHU ABYMS npodiemMamH.

Taxkum 00pasom, Npou3BOIbHAS CUTYAIMs TOWCKA, peanusyemas B AaH-
HOIl Mofenu, MoxeT OBITh 3ajaHa nOsiTbio napamerpamu n(M;), i =

=1,2,...,5, (prc. 12) rae n(M;) — yncao sneMeHTOB MHOXKecTBa M; M
My ={X | -R{(X )&R ;X)&mS'(X)&b\( X)t,
Mo = X | SRX) & R0 & 5() & 500
My = {X | Ri(X) & J(X ) & Si(X) & 8500,
My ={X .(X) < RMX) & 5i(X) & s, (X))},

M, ={X | Ri{(X) & - Rij(X) & 5(X) & ﬂSJ(X)}.

[Tpu 3TOM 06J1aCTHIO IOMCKA BOSMOMKHBIX CBHASTENLCTB CYIIECTBOBAHHS
cBAsk P u Pj cayxuT odbennnenne Muoxkects My U Mz U My. Onxospe-
MeHHO ob6bennHenne M U My sBiseTcs MHOXKECTBOM [AOKYMEHTOB, CBH-
JETeNbCTBYIONMX (B PaMKax MCMONb3yeMoro (hopMajn30BaHHONO $3bIKa)
TOJNBKO JIHIIb 00 OTCYTCTBHH CBfI3H MEXAY 3TUMHM npobmemamu. Otciona
cJieyeT, UTO B KauyecTBE UYHCJEHHBIX XapaKTepPUCTHK CHTyallMi MOHCKa
1le1eco00pasHO paccMaTpHBaTh CJENYIOHIHe MOKA3aTesH:

I/m’ — ’fl,(A’iz) -{—5[1(]\[5) + Il(/’\sh) (]28)

Z N.(,/\;[Z)

1=

— BEPXHIOIO TPAHMILY HHTEPBasa BO3MOXKHLIX 3HAUeHHWH BEPOSATHOCTH Bbl-
6opa HOKYMEHTa, conepmamero CBHIETEBbCTBO B3aWMOCBS3H NpodaeM P; 1

P;, s mHoxkecTBa My
pij = 0L (120)

n(M,)

L=

Il
o
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Jloxyments (coobmenus CMI)

R0 & ~R,(0) &S5, &5,(0) “R,(D &R(D) &5,(0) &5

#; —i-as pyGpuka
M; —(i=1,... 5) TOAMHOKECTBA IOKyMEHTOB O0BEIHHEHNUS PYOPHK
n(M,) — uMCII0 TOKYMCHTOB B IOAMHOMKECTBE M
R;(X) — npu3Hak NpHHAANEKHOCTH JOKyMEHTa py6puxe r;
§;(X) — npu3Hak HaTMYHA B JOKYMEHTE CChUIKH Ha Ipobaemy P

Puc. 12. Mozne/b noucka HHPOpPMALHH MO B3aHMOCBA3H IpobieM P, P,

— JIOJI0 IOKYMEHTOB, NPHHAJJIEKANMX TlepecedeHut0 pyOpuK 1, 7 0T 06-
1Ier0 YHC/a IOKYMEHTOB 00BeinHeH s 3THX PYOPHK, COAEPKAlMX CChIIKH
Ha Kaxkaylo us npobnem F; u P; onHospemeHHO.

Kak BugHo w3 puc. 12, nokasatenb 7y;; MOXKHO COAEPIKATENbHO WHTEP-
NPeTHPOBATh TAK XKe, KaK Mepy COBMECTHMOCTH MOHATHH: «IOKyMeHT X,
NpUHAASCKANMH 1; U r; W CORepKANMA CCulIKy Ha npobaemy FPj» U «l10-
kymeHT X, mpuHanfexamui r; U r; 1 COAEPKAIIMA CCBIIKY Ha Mpob/eMy
P;», 06béMaMK KOTOPBIX siBAsA0TCA oObeanHeHns (M U My U Mz U My)
u (My U MU My UM, 5).

ABanorHYHYI0 MHTEPNPeTAlNO HMeeT U MoKasaTelb (i;j, PacCMaTpHUBa-
eMblil B KayecTBe Mepbl COBMECTUMOCTU TOHSTHH: «IO0KYMeHT X, NpHHAA-
JeXAMMUH 17, W COePRKANMI CChIIKY Ha npobaemy Fj» W «gnokyment X,
NpUHaJeXalluil 7; 1 cogepKanini cealKy Ha npobsaemy Pj», ¢ o6béMaMu
MU My v MoJ My coorsercTBenno. Tak Kak

(My UM UM UM)U (Mo UMsUMyUM:) =r;Urj
"
(MU My UMy U Mgy N (Mg U My U My U M) = Mo UMy UM =
= (M, U M) U (M3 U My),

TO Npu yeaosun, uto (My U M3 U My) # @, Korna HamvuHe CBUAETEbCTB
CYIeCTBOBAHHSA B3aUMOCBSi3M P W P; He MCKJIOYaeTcsi, MHOMXKECTBO CH-
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TYalMi TOMCKA MOMKHO pasiefnTh Ha KJacchl MO JIBYM HE3aBHCHMbIM
OCHOBAHHUSM JleNleHHs: BUAAM COBMECTHMOCTH TOHSITHH (paBHO3HAYHOCTD,
nepekpelBatme, MOMYHHEHHE) B YKA3AHHBIX Bhillle Mapax.

HeTpynHo nokasatb, 47O TIPH TakoM JAENEHHH KAXKAOMY KJaccy CH-
Tyalui TOUCKA COOTBETCTBYET eIMHCTBEHHOe, M3 ofulero uucna 2° Bos-
MOJKHBIX, pasbuenne muoxectsa {AM, Mo, Ms, My, M5} na nBa nommHo-
KECTBA — MYCTLIX M HEMYCTHIX MHOXKECTB A0KyMeHToB AM; (i = 1,...,5).
OTtHeceHHe KOHKPETHO! CHTYAlUH MOUCKA COOTBETCTBYIOUIEMY KJaccy Mo3-
BOJISIET COMOCTABUTL eil 000OMEHHBIH BU3yadsHbIH 00pas, KOTOPHI BMecTe
C MOKA3aTeNAMHU Yij, Ji;; OOeclneuHsaeT 11el10CTHOE NpPeACTaBIeHHe AAHHOH
CUTYAllHH M MOMKET CJYKHTb OPHEHTHPOM MpPH MOWUCKe HHOOPMAIMU MO
B3aUMOCBSi3aHHbIM NpodJeMa.
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