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MOJAEJINPOBAHUE JEMOTPA®NYECKON
CUTYAIII B OMCKOI1 OBJIACTH

A. K. Pakia

Ocaeraercs jiemorpaduueckas curyaiuss B OMCKO#M 00/1acTU 3a [MOC/IEHIE
40 srer. CrpogTcsa MaTEMATUYECKAE MOJIEN, OTPAKAIOIINE 3aBUCUMOCTD POK-
J1aeMOCTU U CMEPTHOCTU HacCeJIeHUd OT BPEMEHHU.

JI1o6oe emorpaduieckoe uccieioBanne HaYMHAETCs co cbopa JaHHbIX. PaccMoTpum
JUHAMUKY CMEPTHOCTH U pozxgaemMoct B Omckoit obractu ¢ 1970 mo 2009 rr. [1-7].
Ucxomuble JanHble IPeJCTaBIeHbl B Buje AByX Tabsmi (cM. tabi. 1 u 2).

Tabmura 1
ITokazaTesnu poxkmaemoctu B OMcKoii obJsiacTu
Toxn Poxua- | Tog Poxua- | Tog Poxua- | Tog Poxua- | Tog Poxia-
€MOCTb €MOCTb €MOCTb €MOCTb €MOCTb
(ued.) (ue.) (ued.) (ued.) (ued.)

1970 29012 1978 36 883 1986 42146 1994 22935 2002 20406
1971 30611 1970 37506 1987 40669 1995 22313 2003 22363
1972 32030 1980 37800 1988 37 862 1996 21457 2004 21928
1973 32733 1981 39 145 1989 34 387 1997 19861 2005 21282
1974 34170 1982 42722 1990 32191 1998 19960 2006 21424
1975 34950 1983 42895 1991 29916 1999 17756 2007 23627
1976 36 066 1984 41983 1992 26 538 2000 18363 2008 25050
1977 36 654 1985 40876 1993 23324 2001 18235 2009 25708

CooTBeTcTBYIOINIHE 3TUM TaOIUNaM I'padUKd POZKIAEMOCTH U CMEPTHOCTU Hace-
JleHus Jiaubl Ha puc. 1 u 2 coorBercrenno. Vexojs us puc. 1, MOXKHO HPEJIIIOJI0KUTD,
9T0 pokaaeMocTb B OMCKO#T obstactu 0ToOpazKaercs: MOJMHOMUAIBHOM (DyHKIHeid.
[IpoBepum 310 1pPeIIOJI0KEHHE.

Obo3nauuM vepe3 R(t) yHKIUIO, 3aBUCALLYI0 OT BPEMEHH © U OTPAZKAIOILYIO
JIMHAMUKY POKjiaeMocTh, yepe3 S(t) — GyHKIMIO, 3aBUCSIIYI0 OT BpeMeHu © U 0T-
ParKaoILyIO JITHAMUKY CMEPTHOCTH.

[TocTpouM noJIMHOMUAJIBLHYIO (DYHKIIUIO IECTONW CTEleHU, 3aBUCIILYIO OT BpeMme-
nu t, 1101006paB KodduIueHTb TaKuM 00pa30M, 4TOObI 3HAUYEHUsI IPOU3BOHOMN 1O
dyHKIMU OblIM OJIM3KU HOKa3aTesIsIM pozKgaeMoct B OMCKO# 00/1acTH.

Copyright (© 2011 A. K. Pakima.
Owmckuit rocymapersensbtii yausepcurer um. @. M. Jlocroesckoro.
E-mail: ale2007xa@mail .ru
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Puc. 1. Munocrpanus poxpaemocru B OMckoit obsiactu
Tabsuita 2
ITokazaresu cmeprHoctu B OMckoil obsiactu
Ton Cwmepr- | Tox Cwmepr- | Tox Cwmepr- | Tox Cwmepr- | Tox Cwmepr-
HOCTb HOCTb HOCTb HOCTb HOCTb
(gen.) (gen.) (gen.) (gen.) (gen.)
1970 14105 1978 17669 1986 19039 1994 28126 2002 30401
1971 14264 1970 18664 1987 19114 1995 26 747 2003 30796
1972 14 846 1980 19507 1988 19536 1996 26 640 2004 30557
1973 15133 1981 18 898 1989 20101 1997 26 600 2005 31686
1974 15329 1982 18934 1990 20110 1998 25061 2006 30159
1975 16481 1983 19733 1991 21321 1999 27951 2007 29578
1976 16 849 1984 20927 1992 22013 2000 28713 2008 28819
1977 17238 1985 20344 1993 25797 2001 28539 2009 27352
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Puc. 2. Munocrpanus cmeprHoctu B OMCKoi obsracru

[locne TmarenpHOrO IMepebopa KOIDDUIUEHTOB MOJTydaeM CJeIyiolnee ypaB-

HEeHHue:

R(t) = 0,0188t° — 1,08t* 4 19, 22> — 192¢> 4 2100¢ + r,

(1)

IJIe 7' — POXK/JAEMOCTh B HAYAJIbHBI MOMEHT BpeMeHH (JIjisl JAHHOIO UCCJIe0BAHUS
1970 1.); t — wepuogx Bpemenu; t = 1,2,3, ...
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Puc. 3. Murocrpauus 1oty 4eHHO# 110auHoMuasbaoil Gyukuuu (1)

Cpasuenune rpadbukos R(t) u r(t) nokaspiBaer (cM. puc.3), 9410 HA OTPE3KE OT
1970-ro mo 2000 r. 3HaYEeHUS POXKIAEMOCTH IIOYTH cOBIaIaloT, HO moce 2000 r. mo-
muHOMEATbHAA DYHKIHs R(t) GOMBIIIME TeMIIAMI YCTPeMIIsieTcsi K GeCKOHEIHOCTH,
9TO MPOTHBOpEUUT moseaenuio dyuxmun 7(t). CiaegoBarensbuo, mogeasb R(t) ne as-
JIsleTcst yaoBjgeTBopuTesibHO. Hate npe/nosioxkenue He 1morBepamioch.

[TocTpoum apyryro Mojenb s nokasareneil poxaemocr B OMcKoi obJiacTu.
Ucnonb3yem tpuronomerpudeckue pynknuu. Vexojs u3 puc. 1 BujiHo, 410 rpaduk
poxKaeMocTu 1o cBoeil popme HanomuuaeT GYHKIHUIO cuayca. Bo3bMéM HadaIbHOE
3HAUEHUe T( U NpubaBuM K Hemy hsin(zt), T.e.

K(t) = ro + hsin(zt), (2)

re 79 — POXKIAeMOCTb B HA4YaJIbHBIII MOMEHT BpeMeHH; t{ — Iepuo/ BPeMeHW;
h n z — ko3 duruenTsl, HaiileHHbIe IyTEM o00pa. I1pu mogbope kKoapdbunuenTon
MbI IPUILIA K BBIBOY, YTO JIjIsi OOJIBIIEH CXOZKECTH MCXO/HBIX 3HAYEHUN DPOXKIAe-
MOCTU ¢ (DYHKIUEH, KOTOPYIO Mbl XOTHM IIOCTPOUTH, HEOOXOJHUMO B 3Ty (DYHKIIUIO
J106aBUTH 3HAYEHNe KOCHHYCA, T. €.

K(t) = ro + hsin(zt) cos(yt), (3)

e y — Kodddunuent, Haiiienupiit myrém nogodopa. [Tocse noadopa koaddunuenron
HaliieHHas HaMu (DYHKISA IPpUMeT BUT:

K(t) = ro + 125105sin(0, 1494¢) cos(0, 0122t). (4)

Cpasuenne rpaduxos byukuumii r(t) n K(t) nokaseiBaer (puc.4), aro K(t)
HEILI0X0 anmnpokcumupyer r(t). Ecium cpaBHEBATH O TaOJMYHBIM JTAHHBIM, & He Ipa-
buvecku, T0 TaHHBIE TAKKe OKAXKYTCA HPUMEPHO HaeHTHIHbIME. OTCloma ciieayer
BBIBOJ[, UTO JAHHOE YpaBHEHHEe OTpazKaeT JgeMorpadudeckyro curyanuio B OMCKOIf
obsacTH.

Haiiném reneps pyHKIUMIO, XapakTepusyonyo cmepraoctb B OMcKoi obacTu.
13 puc. 2 BUIHO, 4TO CMEPTHOCTH Ha IIPOTHAKEHUM MHOTUX JIET C KazK/IbIM [OJ0M BCE
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Puc. 4. Miunocrpauus nosty4eHHoro ypasuenus (4), Orpakaiomero poxK1aeMocThb
B Omckoilt obutactu

yBeJIMYMUBAJIACh, HO B IIOCJIe/HUE 1o/ibl yMenbiiaercs. CiejoBaresibHO, YeM 0oJIbIiie
IIePUO/T BPEMEHH, TeM BBIIIIe CMEPTHOCTD, ITO3TOMY

S(t) = so + vt, (5)

rjie S — HavaJIbHbII yPOBEHb CMEPTHOCTH; ¥ — KO duiment, HailJieHHbIH 110100pOM.
Y106BI 0TOOPA3UTH XapaKTep BOJHOOOPA3HOCTH YPOBHsI cMepTHOCTH, K (5) mpuba-
BUM (DYHKIHMIO CHHYCA OT IOKa3aTessd BPEMEHH:

S(t) = so + vt + gsin(mt), (6)

rjae m u ¢ — Takzke KodddunuenTol, Haiigenasle moadopom. Ilocae nepedbopa Kovdh-
(1)I/II_H/IGHTOB 1IOJIy YUM:

S(t) = so + 427t + 1000 sin(1370¢). (7)

CpaBHeHUE JIAHHBIX 110 CMEPTHOCTH C HOJIYYEeHHONR MOJE/IbI0 — rpadukoM (PyHK-
nun S(t) — MOKa3bIBAeT HEIIOXOE UX COBIIAICHHE.
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Puc. 5. Vuniocrpanus nojry4eHHoro ypapuenus (7), OTpazKaioIiero CMepTHOCTD
B OMckoil obnacTu

Eciiu cpaBuuBaTh TabsinvHbie JlaHHbIE, & HEe rpaduiecKue, TO OHU TaKKe OKaZXKYT-
Csl IPUMEPHO OJIMHAKOBBIME. SHAYUT, MOYKHO CJI€/IATh BBIBOJ, YTO JIaHHAs (DYHKIIHS
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S(t) xapakrepusyer ypoBeHb cMeprHocTd B OMCKoil obactu. OTcona cieayer Bbl-
BOJI, UTO JIMHAMHUKY POKJIAeMOCTH U cMepTHOCTH B OMCKOIl 00/IacTi 3a MOC/Ie/HIe
40 jieT MOKHO OTPA3HUTh ¢ MOMOIIBIO MOTydeHHBIX Mogeseit (4) u (7), comeprkamux
TPUIOHOMETPpUYECKHe (DYHKIIMH.
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