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BBE,li;EHHE 

B Tel.feHHe nocJie.U,HHX .u,ayx .u,ec.HTHJieTHH coaeTcKa.H 

.u,eMorpacpHl.leCKa.H HayKa BbJlliJia Ha nepe.U,HHH KpaH COU,HaJib­

H0-3KOHOMH1.feCKHX HCCJie.u,oaaHHH. IIpo6JieMhl, CB.H3aHHbie 

c nepcneKTHBaMH pocTa HaceJieHH.H, a nocJie.U,HHe ro.u,bi 

cTaJIH oco6eHHO aKTYMhHhiMH. XXVI cbe3.u, KIICC, HIOHb­

CKHH (1983 r.), MapTOBCKHH (1985 r.) IlJieHyMhi U:K KIICC 

yKa3aJIH Ha Heo6xo.u,HMOCTb 6oJiee TI.l.J,aTeJihHO yl.IHTbiBaTb 

COU,HaJibHbie, HaU,HOHaJibHbie H .U,eMOrpacpHl.leCKHe cpaKTOpbl 

npH pa3paOOTKe X03.HHCTBeHHbiX nJiaHOB H B ynpaaJieHHH 

ooi.l.J,ecTaeHHbiM pa3BHTHeM [ 1, 2, 3 ]. 
B 3THX ycJIOBH.HX cyi.ll,eCTBeHHO B03pOcJio 3Hal.feHHe .u,eMo­

rpacpHl.lecKHx 3HaHHH, a l.faCTHOCTH 3HaHH.H OOI.li,HX 3aKOHO­

MepHOcTei1: .u,eMorpacpuqecKHX npou,eccoa - poJK.u,aeMOCTH, 

CMepTHOCTH, pa3BHTH.H CeMbH,- HX OCOOeHHOCTeH B pa3JIH1.f­

HbiX COU,HaJibH0-3KOHOMH1.feCKHX YCJIOBH.HX, xapaKTepa COU,H­

aJibHOH .U,eTepMHHaU,HH 3THX npou,ecCOB. 

,ll;eMorpacpHl.leCKHe npou,eCCbl - CJIOJKHOe COU,HaJibHOe 

.HBJieHHe. B HHX nepenJieTaeTc.H BJIH.HHHe OOI.li,HX TeH.u,eHU,HH 

.u,eMOrpacpHl.leCKOrO pa3BHTH.H H l.faCTHbiX OCOOeHHOCTeH TeX 

HJIH HHbiX ero 3Tanoa. 0HH npoTeKaiOT B paMKax, onpe.u,eJieH­

HbiX npHpO.U,OH, H ynpaBJI.HIOTC.H COU,HaJibHbiMH 3aKOHaMH, 

HCnbiTbJBa.H CJIOJKHOe, a nO.U,l.faC H npOTHBOpel.IHBOe BJIH.HHHe 

.u,pyrHX ccpep JKH3He.U,e.HTeJibHOCTH JIIO.U,eH, B nepByiO Ol.lepe.U,b 

3KOHOMH1.fecKoro pa3BHTH.H. Ha aeKoayiO TeH.u,eHU,HIO AJIHTeJib­

HOH ux 3BOJIIOU,HH HaKJia.U,biBaiOTC.H c.u,aHrH a CTPYKTypax 

H HHTeHCHBHOCTH, npO.HBJI.HIOI.li,HeC.H Ha HCTOpHl.leCKH KOpOTKHX 

OTpe3Kax apeMeHH. B npe.u,eJiax cTpaHbi Tel.feHHe .u,eMorpacpu­

qecKHX npou,eCCOB cyi.ll,eCTBeHHO 3aBHCHT OT OCOOeHHOCTeH 

pacceJieHH.H H MHrpaU,HH, a TaKJKe OT TeH.U,eHU,HH HX H3Me­

HeHH.H. BecbMa BaJKHbiM o6beKTOM H3yl.feHH.H Ha coapeMeHHOM 

3Tane cTaHOBHTC.H npo6JieMa 3aaepweHH.H .u,eMorpacpuqecKoro 

nepexo.u,a a HaweH: CTpaHe H nepcneKTHBbl pocTa HaceJieHH.H 

a nocJie.u,yiOI.l.J,HH nepuo.u,. 

Bee 3TH oco6eHHOCTH .u,eMorpacpHl.leCKHX TeH.u,eHU,HH 

TpeoyiOT npHeMOB HCCJie.U,OBaHH.H, a.u,eKBaTHbiX CJIOJKHOCTH 

H3yl.faeMoro o6beKTa. B coapeMeHHOH .u,eMorpacpHH TaKHM 
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MeTOAOM CT3HOBHTCH MOAeJmpOB3HHe JIH60 C3MHX AeMOrpa­

¢H4eCKHX npou.eccos, Jm6o HX s3aHMOCBH3ew c .n:pyrHMH 

cou.HanbHbiMH HBJJeHHHMH. Mo.n:eJJH no3sOJJHJOT npe.n:cTasHTb 

A3HHbiH npou.ecc HJJH B33HMOCBH3b B <<4HCTOM>> BHAe, 6e30T­

HOCHTeJJbHO K npeXOAHI.L(HM oco6eHHOCTHM H CJJy4aHHbiM 

B03AeHCTBHHM, HCKJJJ04HB BJJHHHHe npHBXOAHI.L(HX 06CTOH­

TeJJbCTB. .il.eMOI'pa¢H4eCKHe MOAeJJH, eCJJH, KOHe4HO, OHH 

3/],eKBaTHO OTpa>KaJOT /],eHCTBHTeJJbHbJe COOTHOWeHHH, npell,­

CT3BJIHIOT co6ow 003TOMY nOJJe3HOe cpell,CTBO H3y4eHHH 

¢aKTOpOB /],eMOrpa¢H4eCKHX npou.ecCOB, H31l,e>KHbiH H T04-

Hb!H HHCTpyMeHT 3H3JJH33 TeH/],eHL(HH pOCTa HaCeJJeHHH H ero 

KOMOOHeHTOB. 

ITpell,JiaraeMaH BHHM3HHJO 4HTaTeJJH KHHra · nocBHI.L(eHa 

HCCJJell,OB3HHIO 33KOHOMepHOCTeH /],eMOrpa¢H4eCKHX npou.ec­

COB C OOMOW,biO COBpeMeHHbiX cpell,CTB 3H3JJH33 H MO/],eJJHpO­

B3HHH. B Hew paccMaTpHsaJOTCH KaK TeHAeHU.HH " MOil,eJJH 

co6cTBeHHO ll,eMorpa¢H4eCKHX npou.eccos - pO>Kil,aeMOCTH, 

CMepTHOCTH H BOCnpOH3BOil,CTBa HaCeJJeHHH B L(eJJOM, TaK 

H BJJHHHHe Ha BOCnp0113BOil,CTBO HaCeJJeHI1fl M11rpal(l111, a T3K­

>Ke HeKOTOpbie npo6JJeMbi 3KOHOMI1KO-Il,eMOrpa¢114eCK11X 

CBH3eH. BOJJbllli1HCTBO TeM, 3aTp3I'I1BaeMbiX B KHI1re, pac­

CM3Tp11BaeTCH s acneKTe ll,eMorpa¢wiecKoro nepexoll,a 

B pa3JJI14HbiX YCJJOBI1HX 11 C y4eTOM p33JJH4HbiX ¢aKTOpOB. 

TaKow nOil,XOA OTBe4aeT cospeMeHHbiM oco6eHHOCTHM ll,eMo­

rpa¢114eCKOH CI1TY3U.1111 B Hawew CTpaHe. 

MeTOAOJJOf'l14ecKHw annapaT 11CCJJell,osaHI1H on11paeTCH 

B 6oJJbllli1HCTBe CJJY43eB H3 TeOp1110 CT3611JJbHOf'O H3CeJJeHI1fl, 

3H3JJJ1TI14eCKI1e B03MO>KHOCTI1 KOTOpOH, KaK llOK33biBaJOT 

np11Bell,eHHbie s KHI1re MaTep11aJJbi, ew,e ll,aJJeKo He 11C4epnaHbi. 

BMeCTe C TeM B KHI1re H3WJJ11 OTpa>KeHI1e 11 ll,pyrl1e acneKTbl 

MO/],eJJ11pOB3HI1fl /],eMOrpa¢114eCKI1X npou.eccOB, B 43CTHOCTI1 

M3Tp114Hble 11 11MI1T3L(I10HHbie MO/],eJJI1. 

On11caHHbie s KHI1re MOil,eJJI1 npell,cTaBJJHIOT pa3Hbre 

cTopOHbi npou.ecca socnp0113BOil,CTsa HaceJJeH11H 11 pa3Hbre 

acneKTbi B3311MOBJJI1HHI1H ll,eMorpa¢114ecKHx npou.eccos 11 

cTpyKTyp, ll,eMorpa¢114eCKI1X 11 cou,l1aJJbHbiX HBJJeHI1H. AsTopbi 

He npecJJell,OB3JJI1 L(eJJb /],aTb 061.L(yJO MO/],eJJb BOCnp0113BOil,CTB3 

H3CeJJeHI1H, OXB3TbiB3JOW,yJO BCe ero COCTaBJJHIOW,I1e 11 ¢aKTOpbl. 

3TOT npOL(eCC BBI11l,Y ero CJJO>KHOCTI1 11 MHOf'OrpaHHOCTI1 

MO>KeT 6biTb npell,CTaBJJeH, nO-BI11l,11MOMy, Jll1lllb CI1CTeMOH 

B3311MOCBH33HHbiX MOil,eJJeH. 0CHOBH3fl 331l,a4a KHI1f'11 B 

11HOM - noKa3aTb Ha pa3JJI14HbiX np11Mepax 3Ha4eHI1e 

MO/],eJJ11pOB3HI1fl K3K cpell,CTB3 aH3JJI133, He06XOil,11MOf'O 

B ycJJOBI1HX, KOrll,a ycJJO>KHI1JJI1Cb caMI1 ll,eMorpa¢H4eCKI1e 

npOL(eCCbi, a 3H3HI1fl 11X OCHOBHbiX 33KOHOMepHOCTeH CT3JII1 

6oJJee rJJy6oKI1MI1. 
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l. ,ll,EM0-3KOHOMHqECKHE CBH3H 

1.1. ,ll,eMorpa<f>J.1'1ecKI1H nepexoA 

B ycJJOBI1HX 11HAYCTp11aJII13a~" 

l.l.l. Ttmbi D.eMorpa!j>H'IeCKoro nepexoD.a 

Ha npOTH>KeHI111 nocJJell,HHX 50 JJeT ll,eMorpa¢H4eCK11e 

npOL(eCCbl BO MHOf'I1X CTp3H3X H peri10H3X MHpa xapaKTep11-

3YJOTCfl 3H3411TeJJbHbiM 11 OTHOCI1TeJJbHO 6biCTpblM 113MeHe­

HI1eM OCHOBHbiX xapaKTep11CTHK BOCnp0113BOil,CTB3 H3CeJJe­

HI1fl - ypOBHeH CMepTHOCTI1 11 pO>K/],aeMOCTI1, a TaK>Ke 

60JJblll11M11 M11rpal(I10HHbiMI1 llOTOKaM11. 3TH H3MeHeHI1fl 

HBJJHJOTCH OTKJII1KOM Ha rJJy60KI1e COL(I1aJJbH0-3KOHOMJ1lJeCK11e 

nepeMeHbl 11, CJJell,OBaTeJJbHO, npell,CT3BJJHJOT co6ow 3aKOHO­

MepHOe, o6beKTI1BHO o6ycJJosJJeHHOe HBJJeHI1e. Ero np11HHTO 

Ha3brsaTb ll,eMorpa¢114ecKHM nepexoll,oM 11JJI1 ll,eMorpa¢11-

4eCKOH peBOJJIOL(I1eH [8, 11]. 
PaCCMOTpeHHe OCHOBHbiX llOKa33TeJJeH BOCnp0113BOil,CTBa 

HaceJJeHI1fl y pa3JJI14Hb!X HapOil,OB B 11CTOp114eCKOH peTpO­

cneKTHBe /],aeT B03MO>KHOCTb Bblll,eJJI1Tb B COOTBeTCTBI111 C 11X 

11CTOp11eH 11 COBpeMeHHbiM COCTOHHI1eM COIJ:I1aJJbH0-3KOHOMI1-

4eCKI1X ycJJOBI1H Tp11 OCHOBHbiX Tl1na /],eMOrpa¢114eCKOf'O 

nepeXO/],a. J1epBbiH Tl1ll, KOTOpblH MO>KHO Ha3BaTb KJJaCCI1-

'IeCK11M,- 3TO npou.ecc nepeXOil,a HaceJJeHHH OT penpOil,YKTI1B­

HOf'O pe>KI1Ma C BbiCOKI1MI1 llOKa3aTeJJHMI1 pO>Kil,aeMOCTH 

11 CMepTHOCTH K pe>KI1MY C HI13KJ1MI1 llOK333TeJJHMI1. J1p11 

3TOM 'leTKO BbiAeJIHJOTcH ABe ¢a3bi. B nepsow ¢a3e, cooTseT­

cTsyJOw,ew Ha'laJibHOMY nepHOAY YCKOpeHHOf'O 3KOHOM114eCKO­

ro pa3BI1TI1H, CHI1>KaeTCH CMepTHOCTb, a TeMllbl pOCTa 

HaceJJeHI1H pe3KO B03pacTaJOT. .ll.aJJbHewwee cou.l1aJJbH0-

3KOHOMH4ecKoe p33BHTHe np11B0/],11T K nall,eHI110 ypOBHfl 

pO>Kil,aeMOCTH, a TeMnbt pocTa HaceJJeHI1H nocTeneHHO 

CHI1>KaJOTCfl /],0 He3Ha411TeJJbHOH BeJJI1'111Hbl. 

.ll.eMorpa¢114eCKHH nepexoA KJJaccl14ecKoro Tl1na cosep­

WI1JJI1 3KOHOMI1'1ecKH pa3BI1Tbte HapOil,bi Esponbt, CesepHow 

AMep11t<;l1, 51nOHI111. Cou.l1aJJbHbte MexaHI13Mbi 113MeHeHI1H 

ll,eMorpa¢114eCKOH ll,I1H3M11KI1 (YJJY'IllleHI1e ycJJOBI1H >K113HI1, 

pa3pyweHI1e Tp31l,I1L(110HHOH MOpaJJI1) 6biJJI1 3/],eCb, KaK 

npaBI1JJO, 3Hil,Of'eHHbiMI1. 

Ko BTOpOMY Tl1ny nepeXO/],a MO>KHO OTHeCTI1 COBpeMeH­

Hbie npou.eccbi socnp0113BOACTsa HaceJJeHwH 6oJJbllli1HCTsa 

pa3BI1BaJOW,I1XCH CTpaH. 31l,eCb pe3KOe CHI1>KeHI1e CMepTHOCTl1 
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npOH30lliJIO He Ha OeHOBe eo6eTBeHHOrO pa3BHTHH, a Ha 

OeHOBe ,li,OeTHJKeHHH Me,li,HQHHbi, JIHKBH,ll,aQHH 3fiH,!J,eMHHo 

CoQHaJibHhie MexaHH3Mbi eHHJKeHHH po)K,!I,aeMoeTH B 3THX 

eTpaHax cpopMHPYIOTeH o<JeHb Me,li,JieHHOo BbieOKHH ypoBeHb 

pOJK,ll,aeMoeTH Tpe6yeT OOJibrnHx <<,ll,eMorpacpwieeKHx HHBeeTH­

QHH>> H 3aTpJ,li,HHeT B03MOJKHOeTH fiOJIHOQeHHOrO 3KOHOMH-

4eeKOrO pa3BHTHHo EeJIH eTpaHa 6e,li,Ha peeypeaMH, TO poeT 

HaeeJieHHH B yeJIOBHHX 3KOHOMHlJeeKOH OTeTaJIOeTH MOJKeT 

npHBeeTH K 3aMe,li,JieHHIO eHHJKeHHH H ,ll,aJKe K B03paeTaHHIO 

eMepTHOeTHo 0lJeBH,!J,HOeTb H OeTpOTa 3THX npo6JieM npHBeJia 

yJKe B 60-X rO,ll,aX npaBHTeJibeTBa MHOrHX pa3BHBaiOIQHXeH 

eTpaH K eTpeMJieHHIO npOBO,li,HTb aKTHBHJIO ,ll,eMorpacpH­

lleeKyiO fiOJIHTHKJ, HanpaBJieHHJIO Ha eHHJKeHHe ypOBHH 

pOJK,ll,aeMOeTH [ 11 1 o 

TpeTHH THn ,ll,eMOrpacpHlleeKOrO nepeXO,ll,a Ha6JIIO,ll,aeTeH 

epe,li,H KOpeHHOrO HaeeJieHHH epe,li,Hea3HaTeKOrO H HeKOTOpMX 

,ll,pyrHx pemoHOB CCCPo 3,ll,eeb, KaK H npH BTopoM THne 

nepeXO,ll,a, eHHJKeHHe eMepTHOeTH HBHJIOeb Ha nepBOH cpa3e 

3K30reHHbiM cpaKTOpOMo Y JIJllllleHHe Me,li,HQHHeKOrO o6enyJKH­

BaHHH, pOeT eeJibeKOX03HHeTBeHHOrO npOH3BO,ll,eTBa Ha 

OeHOBe MeXaHH3aQHH, HppHraQHH H OeBOeHHH HOBbiX 3eMeJib, 

e03,ll,aHHe H pa3BHTHe npOMbirnJieHHOeTH yeKopeHHbiMH 

TeMnaMH 6hiJIH eJie,ll,eTBHeM nepepaenpe,ll,eJieHHH HaQHOHaJib­

HOrO ,li,OXO,ll,a CCCP B noJib3Y oTeTaJibiX OKpaHHo 3To npHBeJio 

K pe3KOMJ eHHJKeHHIO ypOBHH eMepTHOeTHo B TO JKe BpeMH 

npOQeee BOBJielJeHHH KOpeHHOro HaeeJieHHH, B oeo6eHHOeTH 

JKeHIQHH, B npOMbllliJieHHOe npOH3BO,ll,eTBO OTeTaeT OT TeMnOB 

HHAJeTpHaJIH3aQHH H fiOKa3aTeJIH pOJK,ll,aeMOeTH OeTaiOTeH 

BbieOKHMH [ 171 o IlpoQeeebi HHAJeTpHaJIH3aQHH H yp6aHH3a­

QHH, npOHeXO,li,HIQHe 3,ll,eeb yeKopeHHbiMH TeMnaMH, e03,ll,aiOT 

npe,ll,nOebiJIKH ,li,JIH HaeTynJieHHH BTOpOH cpa3bl nepeXO,ll,a, 

eOOTBeTeTBJIOII.'(eH eHHJKeHHIO pOJK,ll,aeMOeTHo 

Ilpe,li,JiaraeMoe Bbi,!J,eJieHHe THnoB ,ll,eMorpacpHl!eeKoro 

nepeXO,ll,a OeHOBbiBaeTeH He TOJihKO Ha npH3HaHHH eOQHaJihH0-

3KOHOMHlJeeKOH o6yeJIOBJieHHOeTH ,ll,eMOrpacpHl!eeKHX npOQee­

eOB, HO H Ha npH3HaHHH Oeo6oi1: pOJIH o6IQeeTBeHHOH eHeTe­

Mbi, B yeJIOBHHX KOTOpOH eOBeprnaeTeH ,ll,eMorpacpHl!eeKHH 

nepeXO,ll,o J1MeHHO JlleT H rny60KOe HeeJie,li,OBaHHe BJIHHHHH 

3KOHOMHlJeeKHX, npaBOBbiX H ,ll,pyrHX eOQHaJibHbiX cpaKTOpOB 

Ha ,ll,eMOrpacpHl!eeKHe npOQeeehi e Jl!eTOM Oeo6eHHOeTeH 

eOQHaJibHOrO eTpOH He06XO,li,HMbl ,li,JIH Onpe,ll,eJieHHH Oeo6eH­

HOeTeH nepeXO,ll,a, ero eKOpOeTH H ,li,JIH Bbipa60TKH Ha OeHOBe 

H3Jl!eHHH 3THX 3aKOHOMepHOeTeH 3cpcpeKTHBHOH ,ll,eMOrpa­

cpH4eeKOH fiOJIHTHKHo 

IlpH HeeJie,li,OBaHHH ,ll,eMorpacpH4eeKHX npoQeeeoB B CCCP 

eJieAJeT Jl!HTbiBaTb, liTO ero HaeeJieHHe e TOlJKH 3peHHH 
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eTeneHH 3aBeprneHHOeTH ,ll,eMorpacpHl!eeKoro nepexo,ll,a 

eoeTOHT H3 Tpex rpynn HapO,li,OBo K nepBOH rpynne OTHOeHTeH 

HapOAhi, 3aBeprnHBrnHe nepexoA nepBoro, KJiaeeH<JeeKoro 

THna (pyeeKHe, yKpaHHQbi, 3eTOHQbi H APo) 0 BTopyiO rpynny 

eoeTaBJIHIOT B OeHOBHOM TIOpKeKHe HapO,ll,bl H Ta,li,JKHKH, 

HaXO,li,HIQHeeH B HalJaJie BTOpOH cpa3bl nepeXO,ll,a, H B TpeTbiO 

rpynny MOJKHO Bbi,ll,eJIHTh MOJI,ll,aBaH, rpy3HH H apMHH, 6JIH3-

KHX K 3aBeprneHHIO BTOpOH cpa3bl nepeXO,ll,ao l1rHOpHpOBaHHe 

3TOrO pa3H006pa3HH H OnepHpOBaHHe eyMMapHbiMH, yepe,li,­

HeHHbiMH nOKa3aTeJIHMH J1.eKa3HJIH 6bi eyll.'(eeTBJIOIQJIO 

peaJibHOeTb H MOrJIH 6bi npHBeeTH K Hea,ll,eKBaTHbiM BbiBO,ll,aM 

OTHOeHTeJibHO nepeneKTHB H3MeHeHHH ,ll,eMorpacpHl!eeKOH 

eHTyaQHH no perHOHaM eTpaHbl. 

lolo2o MoAeJJHpoBaHHe AeMorpa4>H'IecKoro nepexo.11.a 

BaJKHeiirneii QeJihiO HeeJie,ll,oBaHHH ,ll,eMorpacpH<JeeKHX 

npoQeeeoB HBJIHeTeH HX nporH03HpoBaHHeo OeHOBHaH npo6Jie­

Ma, KOTOpaH npenHTeTBJeT nOeTpOeHHIO Ha,ll,eJKHbiX npOrH0-

30B,- 3TO fiOTpe6HOeTb B onpe,ll,eJieHHH 6y,li,JIQHX xapaKTepHe­

THK penpO,li,JKTHBHOrO H MHrpaQHOHHOrO fiOBe,ll,eHHH HaeeJieHHHo 

0Ha ,!J,OJIJKHa pernaTheH nyTeM BbiHBJieHHH npH4HH, ,ll,eHeTBJIO­

ll.'(HX Ha eOOTBeTeTBJIOII.'(He npoQeeebi, Bbi60pa Ha,li,JieJKaiQHX 

nOKa3aTeJieH H OTbleKaHHH B3aHMOeBH3eH MeJK,lJ,Y HHMH 

H ,ll,eMOrpacpHl!eeKHMH fiOKa3aTeJIHMHo 

Pa3pa6oTKa ,ll,eMorpacpH<JeeKHx MO,ll,eJiei1: H Hx pa3BHTHe 

,li,OJIJKHbl npoHeXO,li,HTh Ha OeHOBe Bee 6oJiee fiOJIHOrO OTpaJKe­

HHH eOQHaJibH0-3KOHOMHlJeeKHX npeo6pa30BaHHH B HeeJie­

,lJ,YeMOM o6IQeeTBeo 0TMeTHM, liTO yeJIOJKHeHHe MO,ll,eJieH 

nopOJK,ll,aeT ,li,OfiOJIHHTeJibHble Tpe60BaHHH K eTaTHeTHlJeeKOH 

HHcpOpMaQHH, OnHebiBaiOIQeH 06'beKT MO,ll,eJIHpOBaHHH B nporn­

JIOMo TaKaH HHcpOpMaQHH HenOJih3yeTeH npH H,ll,eHTHcpHKaQHH 

MO,ll,eJIH, H ee xapaKTep HaKJia,ll,biBaeT OrpaHHlJeHHH Ha eJIO)K­

HOeTb MO,ll,eJieH, HMeiOII.'(HX npaKTHlJeeKOe 3HalJeHHeo 

K HaeTOHII.'(eMy BpeMeHH yJKe HaKonJieH HeKOTOpbiH onhiT 

MO,ll,eJIHpOBaHHH ,ll,e~ l 0rpacpH4eeKHX npoQeeeOB e Jl!eTOM HX 

3aBHeHMOeTH OT 3KOHOMHKH H 3KOJIOrHlJeeKHX npOQeeeOBo 

B Ka<JeeTBe npHMepa MOJKHO yKa3aTb Ha H3BeeTHhie pa6oTbi 

AJKo <I>oppeeTepa H ero noeJie,li,OBa TeJiei1: [ 19, 21 1 0 B KHHre 

[61 npe,li,JIOJKeHa MO,ll,eJib MHrpaQHH HaeeJieHHH e JlleTOM 

KanHTaJibHbiX BJIOJKeHHHo B Harnei1 pa6oTe [91 noeTpoeHa 

MO,ll,eJib 3KOHOMHKO-,ll,eMOrpacpH4eeKOrO poeTa, B KOTOpOH 

fiOKa3aTeJIH pOJK,ll,aeMOeTH, eMepTHOeTH H 3aHHTOeTH HBJIHIOT­

eH cpyHKQHHMH 3KOHOMH4eeKHX fiOKa3aTeJiei1: HaQHOHaJibHOrO 

,li,OXO,ll,a, cpOH,li,OBOOpyJKeHHOeTH HaeeJieHHH, ypOBHH fiOTpe6Jie­

HHHo TaKHe cpyHKQHH MOryT eTpOHTheH Ha OeHOBe eOOTBeT-
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eTBJIOIIJ;eH eTaTHeTHKH 3KOHOMH4eeKH 

H HenOJib30BaTbefl 3aTeM, pa3yMeeTefl, e 

KOppeKTHBaMH ,11,.Tlfl npOrH03HpOBaHHfl 

eTpaH. 

pa3BHTbiX eTpaH 

eOOTBeTeTBJIOII.I,HMH 

pa3BHTHfl ,ll,pyrHX 

PaeeMOTpHM npo6JieMy MO,l),eJIHposaHHfl ,l),eMorpa¢HqeeKo­

ro nepeXO,l],a, eOOTBeTeTBJIOIIJ;ero yeKopeHHOMJ 3KOHOMH4e­

eKOMJ pa3BHTHIO - npou,eeey HHAJeTpHaJIH3ai.J,HH. 

J1H,l],yeTpHaJIH3ai.J,Hfl Ha4HHaeTefl e pOeTa npOMbiWJieHHO­
eTH H rOpO,ll,OB, a 3aTeM OXBaTbiBaeT eeJibeKOe X03flHeTBO. ilpH 

3TOM pOeT npOMblWJieHHOrO npOH3BO,ll,eTBa eonpOBO>K,l],aeTefl 

e03,ll,aHHeM 6oJibruoro KOJIHqeeTsa pa6ocmx MeeT B ropo,!],ax, 

a HHAyeTpHaJIH3ai.J,Hfl eenbeKOX03flHeTseHHoro npoH3BO,ll,eTsa 

HMeeT o6paTHbU1 3¢¢eKT - nOTpe6HOeTb B eeJibeKOX03SU1-

eTBeHHbiX pa6o4HX eoKpaw;aeTefl. Cne,l],osaTeJibHO, Ba>KHeHWHM 

noKa3areneM AeMorpa¢HqeeKoro nepexo,l),a .HBJifleTefl MHrpa­

I.J,Hfl - nepeXO,ll, eeJibeKOX03flHeTBeHHOrO HaeeJieHHfl B ropO,!],a 

11 npoMbiWJieHHbie u,eHTpbi. TaKHM o6pa30M, MHrpau,H» Haee­

JieHHfl ,l],OJI>KHa 6b!Tb Ba>KHbJM 3JieMeHTOM pa3BHTbiX MaTeMa­

TH4eeKHX MO,ll,eJieif ,l),eMorpa¢HqeeKoro nepexo,l),a. 

B03MO>KHOeTH «ropo,!],a)> npHHHMaTb pa6oqy10 eHny, a 

<<eeJia)> - OT,l],aBaTb ee onpe,!],eJifliOTefl npOH3BO,l],eTBeHHbiMH 

¢0H,l),aMH B npOMbiWJieHHOM H eeJibeKOX03flHeTBeHHOM eeKTO­

pax. TaKHM o6pa3oM, MO,l),eJIH ,l],eMorpa¢H4eeKoro nepexoAa 

,l],OJI>KHbl OTpa>KaTb 6oJiee HJIH MeHee ,l),eTaJibHO H 3KOHOMH­

qeeKyiO ,ll,HHaMHKy. Ha nepsbiX 3Tanax ,l],eTaJibHOro HeeJie,l],o­

saHHfl eJIO>KHblX npou,eeeOB MHrpaU,HH H H3MeHeHHfl nOKa3a­

TeJieH BOenpOH3BO,l],eTBa HaeeJieHHfl 3KOHOMH4eeKHe noKa3a­

TeJIH u,eneeoo6pa3HO onpe,!],eJIHTb KaK 3K30reHHbie. 

Hosoe penpOAJKTHBHOe noseAeHHe, npe,!],onpe,!],eJifliOIIJ;ee 

6oJiee HH3KHH ypOBeHb pO>K,l],aeMOeTH, o6bi4HO ¢opMHpyeTefl 

y ropO,!],eKOrO (H npOMbiWJieHHOrO) HaeeJieHHfl. H nOeTeneHHO 

paenpoeTpaH.HeTe.H Ha eeJibeKOe • .li,JI.H HeeJie,l),OBaHH.H pa306beM 

HaeeneHHe Ha ABe rpynnbi: eeJJbeKoe 11 ropo,!],eKoe (BKJII04a.H 

Bee npOMbiWJieHHOe). lJHeJieHHOeTH rpynn 0603Ha4HM qepe3 

p e• p 1, eOOTBeTeTBeHHO H noKa3aTeJIH pO>K,l],aeMOeTH H eMepT­
HOeTH - 4epe3 fe, me, fn m1. EeJIH M (t) - noT OK nepexo,l),a 

HaeeJieHH.H 113 nepBOH rpynnbi BO BTOpyiO, TO ,ll,HHaMHKa 

4HeJieHHOeTeH OnHebiBaeTe.H eHeTeMOH ypaBHeHHH 

F:e = Ue-mc>Pe-M(t); } 
P1 = (fl-m,)P1+M(t). ( 1.1) 

JI,syxrpynnosafl MO,ll,eJJb nepexo,l],a paeeMaTpHsanaeb s 

pa6oTe [5], rAe nOTOK nepexo,l),a M (t) e4HTaJie» JIHHeHHOH 

¢YHKI.J,HeH OT BeJIH4HHbi x = Pe/ <Pe+P,) - AOJIH eeJibeKoro 

HaeeneHH» (rpasHTau,HOHHafl rHnoTe3a). TaKOH nOAXOA HrHo-
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pHpyeT eOI.J,HaJibH0-3KOHOMH4eeKyiO o6yeJIOBJieHHOeTb r a c­

eMaTpHsaeMbiX npou,eeeos. <<fpasHTau,HOHHbJH)> 3¢¢eKT 

paenpoeTpaHeHHfl Hosoro THna penpOAJKTHBHoro nose,l),e Hnfl 

MO>KHO yqeeTb, HanpHMep, 3aBHeHMOeTbiO 

f e (x) = f1+A.(x) (f~-f~), ( 1.2) 

r,l),e r e - eTapbiH (BbieOKHH) ypoBeHb pO>K,l),aeMOeTH; f1 -
HOBbiH (HH3KHH) yposeHb; A(X) - MOHOTOHHO B03paeTaiOII.J,afl 

¢YHKI.I,Hfl, TaKafl, 4TO A(0)~0, A.(l) = 1 (eM. TaK>Ke napa­

rpa¢ 3.1 ). 
3KOHOMH4eeKOe pa3BHTHe B eOOTBeTeTBHH e OnHeaHHOH 

BbiWe exeMOH HHAJeTpHaJIH3ai.J,HH BJIHfleT Ha ,l],HHaMHKJ 

HaeeJieHHfl qepe3 npou,eee MHrpaU,HH. 3TO BJIHflHHe MO>KHO 

Bblpa3HTb eJieAJIOII.I,HM o6pa30M. 

Tpe6yeMbie KOJIH4eeTsa TPYAOBbiX 3aTpaT s eeJibeKoxo-

3flHeTBeHAOM H npOMbiWJieHHOM eeKTOpax B OeHOBHOM 

onpe,!],eJmiOTefl eOOTBeTeTBYIOIIJ;HMH KOJIH4eeTBaMH OeHOBHbiX 

¢0H,ll,OB. 3TH 3aBHeHMOeTH, MeHfliOIIJ;Heefl e Te4eHHeM BpeMe­

HH, o6o3Ha4HM 4epe3 Lc(ke, t), L1(k1, t). DyeTb Wc(t), 
W 1 (t) - KOJIH4eeTsa TPYAOenoeo6HbiX B HaeeneHHflX «cena)> 

" «ropo,ll,a)>. Tor,l],a MHrpau,HOHHbiH noTOK H3 <<eeJia)> s «ropo,ll,>~ 
M (t) MO>KHO e4HTaTb 3aBHeflii.J,HM OT 3TH X seJIH4HH eneAJIO­

rn;HM o6pa30M: 

M(t) = min[a[We(t)-Le(ke(t), t)], 
-W~(t)]]. 

d[L1(k1(t), t)-
( 1.3) 

3,l],eeb K03¢¢HI.J,HeHTbi a, d OTpa>KaiOT Harpy3KY 3KOHO­

MH4eeKH aKTHBHbiX MHrpaHTOB H>K,l),eBeHI.J,aMH H MHrpaU,HOH­

Hbie B03MO>KHOeTH HaeeJieHHfl. 

KoJIH4eeTsa TPYAOenoeo6HbiX We. W 1 onpe.neJifliOTefl 

B03paeTHbiMH eTpyKTypaMH HaeeJieHH» H MoryT s nepsoM 

npH6JIH>KeHHH e4HTaTbefl nOeTOflHHbiMH ,l],OJiflMH o6rn;HX 

4HeJieHHOeTeH HaeeJieHHfl p e• p 1• 0CHOBHblMH npo6JieMaMH, 

CB.H3aHHbJMH e npe,11,.1IaraeMOH MO,l],eJibiO, flBJifliOTCfl npo6JieMbl 

onpe,ll,eJieHH.H 3aBHeHMOeTeii A.(x) s (1.2) H Le(ke, t), 
Ll(kb t) B (1.3). 

3asHeHMOCTb A (X) MO>KeT 6biTb BOCCTaHOBJieHa ,ll,M 

npOWJIOrO nO ,l),aHHbiM 0 4HCJieHHOeTflX rpynn p e• p 1 H HX 

nOKa3aTeJiflX pO>K,l),aeMOCTH. .li,Jifl nepcneKTHBHbiX paeqeTOB 

3Ta ¢YHKI.I,H.H ,ll,OJI>KHa onpe,ll,eJI.HTbC.H Ha OCHOBe ,l],aHHbiX 

o rpynnax HaeeneHHfl, npowe,ll,wHx sTopyiO ¢a3y nepexo,l],a. 

Onpe,ll,eJieHHe ¢YHKI.J,HH Le (ke, t), L1 (k1, t) ecTeCTBeHHO 

CBfl3aTb C npo6JieMOH MaKp03KOHOMH4eCKOrO npOrH03HpOBa­

HHfl, OCHOBaHHOrO Ha nOH.HTHH npOH3BO,ll,CTBeHHbiX ¢YHKI.I,HH 
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[12]. llycTb G;(k;, L;, t) - npoH3SO)l,CTseHHhie cPYHKI.J,HH 

)l,JUI ceJibCKOX03HHCTseuuoro (i = C) H npOMbiiUJieuuoro 

(i = /) CeKTOpOS 3KOHOMHKH, T. e. 3aSHCI1MOCTI1 SaJIOSbiX 

SbiiiYCKOS 

Y; = G;(k;, L;, t) ( 1.4) 

OT Kani1TaJibHbiX 11 TPYAOSbiX 3aTpaT. ApryMeHT speMeHI1 t 
oTpa)KaeT sJII1HHI1e uayquo-rexuwiecKoro nporpecca. EcJIH 

Y;(t) - nJiaH11pyeMbie 11JII1 nporH0311pyeMbie 3Ha'leHI1H 

BaJIOSbiX SbinYCKOS no CeKTOpaM 3KOHOMI1K11, TO Tpe6yeMbie 

TPYAOSbie 3aTpaTbi O)l,H03uaquo onpe)l,eJIHIOTCH 113 ( 1.4) KaK 

cPYHKI.J,I111 ¢ou)l,os 11 speMeHI1 L; (k;, t). 
TaKI1M o6pa30M, MO)l,eJib )l,eMorpa¢11'lecKoro nepexo)l,a 

( 1.1) - ( 1.3) OTpa)KaeT SJII1HHI1e 3KOHOMI1KI1 Ha )l,HHaMI1KY 

uaceJieHI1H HSHbiM o6pa3oM. B u,em1x nporH0311pOBaHI1H 

OHa )l,OJI)KHa 11CnOJib30BaTbCH O)l,HOspeMeHHO C 3KOHOMI1'leCKI1-

MI1 MO)l,eJIHMI1 ( 1.4). 
.ll.11HaMI1Ka HaCeJieHI1H Onpe)l,eJIHeTCH nOM11MO 3KOHOMI1-

'!eCKI1X MHOr11M11 )l,pyr11MI1 cJ>aKTOpaMI1 (peJIHrHeH, npaSOM 

11 T. n.), HO TaKHe cJ>aKTOpbl He HMeiOT KOJII1'leCTSeHHbiX 

XapaKTep11CTI1K, 'ITO 3aTpy)l,HHeT 11X cJ>opMaJII13ai.J,1110. 0HH 

)l,OJI)KHbl npOHBJIHTbCH S KOJII1'leCTBeHHbiX peaJII13ai.J,I1HX 

napaMeTpOS 11 cPYHKI.J,I10HaJibHbiX 3aSHCI1MOCTeH, 11CnOJib-

3yeMbiX S COOTHOIUeHI1HX ( 1.1) - ( 1.4). Henocpe)l,CTSeHHbiH 

y'leT nJIOXO cPOPMaJII13YeMbiX cJ>aKTOpOS MO)KeT 6biTb npose­

)l,eH ua CTPYKTYPHOM yposue 11CnOJib3osaHHbiX MO)l,eJieii. 

TaK, s pa6ore [ 4] nposO)l,I1TCH HCCJie)l,osau11e BJII1jfHI1H 

npasa ua )l,eMorpa¢11'lecKI1e noKa3areJIH MeTO)l,aM11 MaTeMa­

TI1'lecKoii CTaTI1CTI1KH. 

llpe)l,JIO)KeHHaH MO)l,eJib )l,OnyCKaeT ecTeCTSeHHOe pa3SI1-

rne S CJie)l,yiOI.I.J,I1X HanpasJieHI1jfX: y'leT S03paCTHO-llOJIOSOH 

cTpyKTYPbi uaceJieHHjf, sbi)l,eJieHI1e npoMe)KyTO'IHOH rpynnbi 

<<M11rpaHTOS>>, T. e. JIIO)l,eH, pO)l,I1SIUHXCjf S CeJie, HO )KI1SYI.l.J,I1X 

S ropo)l,e. 0Ha MO)KeT OKa3aTbCjf 3cJ>cJ>eKTHSHOH np11 11CCJie­

)l,OSaHI111 11 nporH0311posaHI111 )l,I1HaMI1KI1 uapo)l,os CCCP, 

HaXO)l,jlll.J,I1XCjf S uaqaJie BTOpOH cJ>a3bl )l,eMOrpa¢11'leCKOrO 

nepexo)l,a. HeKoTopbie pe3yJibTaTbi ycJIOSHbiX pac'!eTos 

no MO)l,eJII1, 6JIH3KOH K Olli1CaHHOH, np11Be)l,eHbl S pa6oTe [ 1 0]. 

1.2. 3KOHOMHK0-)1.eMOrpa<f>H'1eCKHe npou,eCCbl 

8 peaJibHbiX fiOKOJieHHjfX 

llOHjiTHe <<peaJibHOe nOKOJieH11e>>, 3aHI1MaiOI.I.J,ee I.J,eHTpaJib­

HOe MeCTO S )l,eMOrpa¢11'leCKOM aHaJIH3e, see IU11pe npOHHKaeT 

S 3KOHOMHKO-)l,eMOrpa¢11'leCKI1e MO)l,eJIH. 
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On11caH11e 3KOHOMI1'leCKOH 611orpa¢1111 nOKOJieHHjf 11MeeT 

He MeHbiUee Hay'IHOe 3Ha'!eHI1e, '!eM ero )l,eMorpa¢wqecKajf 

I1CT0p11jf, a aHaJII13 COOTHOIUeHI1H 06'beMOS np0113SO)l,CTBa 

H noTpe6JieH11H S nOKOJieHHI1 CTaHOSI1TCjf O)l,HOH 113 rJiaSHhlX 

3a)l,a'l 3KOHOMH'IeCKOH )l,eMorpa¢1111. 

B 3KOHOMI1KO-)l,eMorpa¢11'leCKI1X MO)l,eJijfX MO)KHO pac­

cMaTpHBaTb 11JII1 TOJibKO MaTepHaJibHOe np0113SO)l,CTSO 11 nOT­

pe6JieHI1e MaTepHaJibHbiX 6Jiar, 11JII1 6oJiee Il!HpOKOe llOHjfTHe 

np0113BO)l,CTBa, SKJIIO'laH see npOH3Se)l,eHHbie Tpy)l,OM JIIO)l,eH 

6Jiara 11 ycJIYrl1. UU11pOKI1H no)l,XO)l, no3sOJijfeT nOJIHee yqecTb 

S03paCTHbie OC06eHHOCTI1 np0113SO)l,CTBa 11 nOTpe6JieHI1H. 

Hanp11Mep, COOTHOIUeHI1e nOTpe6JieHI1jf S3pOCJIOrO 11 pe6eHKa 

3aSI1CI1T OT TOrO, yqTeHO JII1 llOTpe6JieHI1e YCJIYr CI1CTeMbl 

3)l,pasooxpaHeHI1H, o6pa30BaHI1H 11 T. n. B TO )Ke speMjf o6Ill,He 

MaTeMaTI1'leCKI1e 3aSI1CHMOCTI1 MaJIO 3aSI1CjfT OT KOHKpeTHOrO 

CO)l,ep)KaHI1jf, SKJia)l,biBaeMOrO S ll0Hj1TI1ji «npOH3SO)l,CTSO» 

11 «noTpe6JieHI1e>>. B CI1JIY 3Toro s 3KOHOM11KO-)l,eMorpa¢11-

qecK11X paOOTaX o6bi'IHO [7, 15, 18) np11MeHjiJOTCH He CTpOrl1e 

TepMHHbl nOJI11TI1'leCKOH 3KOHOM1111 11 3KOHOM11'leCKOH CTaTI1C­

THKH, a HeCKOJibKO OTSJie'leHHbie TepM11Hbl <<np0113SO)l,CTSO>>, 

«nOTpe6JieHI1e», <<np0113SO)l,HTeJibHOCTb>> 11 T. n. 

PaccMoTpeHI1e peaJibHoro co)l,ep)KaHI1jf KaTerop11ii npoH3-

BO)l,CTBa 11 nOTpe6JieHI1jf SbiSeJIO 6bi HaC )l,aJieKO 3a paMKH 

)l,aHHOH paOOTbl • .ll.Jijf HaiUeH u,eJIH )l,OCTaTO'IHO npe)l,nOJIO)KHTb, 

'ITO cyll.J,eCTsyeT S03M0)KH0CTb 113Mep11Tb COSOKynHbiH 06'beM 

scex 6Jiar 11 ycJiyr, np0113Be)l,eHHbiX H noTpe6JieHHbiX JII1I.J,aMI1 

)l,aHHOrO S03pacTa, np11'IeM CO)l,ep)KaHHe KaTerOp11H <<np0113-

BO)l,CTSO» 11 <<nOTpe6JieHI1e>> )l,OJI)KHO COOTSeTCTSOBaTb O)l,HO 

)l,pyroMy. llp11 KOHKpeTHblX pac'leTaX no npe)l,JIO)KeHHbiM 

MO)l,eJijfM He06XO)l,I1Ma CO)l,ep)KaTeJibHajf TpaKTOSKa 3TI1X 

nOHHTI1H )l,JIH npaSHJibHOrO 113MepeHI1jf 06'beMOS npOH3SO)l,CTSa 

11 noTpe6JieHI1jf. 

B )l,aJibHeiiiUeM, 'IT06bi H36e)KaTb OTO)K)l,eCTsJieHHjf c Tep­

MI1HaMI1, np11HjfTbiMI1 S 3KOHOM11'leCKOH CTaTI1CTI1Ke )l,Jljl 

)l,pyri1X I.J,eJieH, Mbl 6y)l,eM Ha3biSaTb o6'beM np0113SO)l,CTBa 

S yKa3aHHOM CMbiCJie npOU36eOeHHblM, a o6'beM nOTpe6Jie­

HHH- norpe6JLeHHblM. 
llp0113SO)l,I1TeJibHOCTb Tpy)l,a (Sblpa60TKa Ha O)l,HOrO 

pa60THHKa) S CTaTI1CTI1Ke 113MepjieTCjf OTHOIUeHI1eM KOJIH­

'leCTBa np0113Se)l,eHHOH npO)l,yKI.J,HI1 K cpe)l,HeH 3a nepHO)l, 

'li1CJieHHOCTH pa60THHKOS. llOCKOJibKY S HaiUy 3a)l,a'ly SXO)l,HT 

aHaJII13 np0113BO)l,CTBa np11MeHI1TeJibHO K llOKOJieHI110 S u,eJIOM, 

TO S )l,aHHOH pa6ore llO)l, np0113SO)l,I1TeJibHOCTbiO )l,aHHOrO 

B03pacTa nOHI1MaeTCjf qaCTHOe OT )l,eJieHI1jf np0113Be)l,eHHOrO 

JIIO)l,bMI1 )l,aHHOrO S03pacTa Ha 06Ill,yiO 'IHCJieHHOCTb HaCeJie­

HHjf )l,aHHoro B03pacTa 6e3 yqeTa 3aHjfTOCTI1. Pa3JII1'!11e 
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Me)l(.u;y 3THMH ABYM» cnoco6aMH paclfeTa J..~enecoo6pa3HO 
OTpa3HTb B TepMHHOJJOrHH. fi03TOMy 06'beM np0113Be,ll;eHHOrO 

B paclfeTe Ha o.u;Horo lfeJJOBeKa .u;aHHoro B03pacTa Mbi 6y.u;eM 
Ha3biBaTb npOU3(J00UTe.!lhHOCTbiO. 

CoBpeMeHHbie npe.u;cTaBJJeHI1H o cyrn.ecTBYIOUJ,I1X 3KOHOMI1-

Ko-.u;eMorpacjJI1lfeCKI1X 3aKoHoMepHOCTHX 113JJO)I(eHbi B. U,. Yp­

naHI1COM B 1971 r. ( 18). 06bilfHO paccy )l(,ll;eHI1H Be,ll;yT­

CH np11MeHI1TeJJbHO K Cpe.u;HeMy lfeJJOBeKy B TOM CMbiCJJe, 

KaKoi1 3TOMY nOHHTHIO np11.u;asan M. B. llryxa [ 13, c. 66-
76). Ha OCHOBe .u;aHHbiX 3a HeKOTOpbiH KaJJeH.u;apHbiH nepHO,ll; 

paCClfi1TbiBaiOTCH cpe,li;H11e B03paCTHbie xapaKTep11CTHKH 

3KOHOMHKO-,ll;eMorpacjJI1lfeCKHX npOJ..~eCCOB. lloJJylfeHHbJH 803-

paCTHOM pH,lJ; B ,ll;aJJbHei:frueM TpaKTyeTCH KaK 113MeHeHI1e 

3KOHOMHKO-,ll;eMorpacjJI1lfeCKI1X xapaKTepHCTHK B rHOOTeTI1-

lfeCKOM noKoJJeHHH. B TaKoM paccy)l(.u;eHH11 He npHHHMaiOTCH 

BO BHI1MaHHe pa3JJHlfi1H B 11CXO,li;HOH lfi1CJJeHHOCTI1 OOKOJJeHHH 

11 11X yMeHbllieHHe C B03paCTOM, ,lJ;HHaMI1Ka np0113BO,li;I1TeJJb­
HOCTH BO BpeMeHI1 11 T. ,11;. 

,ll.JJH Ka)l(,li;OH B03paCTHOH rpynnbi paCClfi1TbiBaeTCH pa3-

HOCTb npOH3Be,lJ;eHHOrO 11 00Tpe6JJeHHOrO Cpe,lJ;HI1M lfeJJOBeKOM. 

B Mna.u;rn11x B03pacTax, noKa lfeJJOBeK HH4ero He np0113BO,li;HT, 

3Ta pa3HOCTb OTp111~;1TeJibHa, 3aTeM C HalfaJJOM npOH3BO,li;H­

TeJibHOrO Tpy.u;a OTp'fr~aTeJJbHOe 3HalfeHI1e pa3HOCTH yMeHb­

ruaeTCH, OOKa He YCTaHaBJJI1BaeTCH paBHOBeCHe, T. e. OOKa 

lfeJJOBeK (cpe.u;mn':f) He ,li;OCTI1raeT B03pacTa, B KOTOpOM OH 

npOH3BO,li;HT CTOJibKO )l(e, CKOJibKO 00Tpe6JJHeT, nOCJJe qero 

HacTynaeT nepHO,ll; aKTHBHOH npOI13BO,lJ;HTeJibHOH .u;eHTeJJb­

HOCTI1 H pa3HOCTb np0113Be,ll;eHHOrO 11 00Tpe6JJeHHOrO CTaHO­

BI1TCH OOJIO)KHTeJJbHOH - lfeJJOBeK np0113BO,lJ;HT 60JJbllie, lfeM 

noTpe6n»eT. 3TOT nep11o.u; ,li;JJI1TCH .u;o HalfaJJa cna.u;a Tpy.u;oBoi1 

aKTI1BHOCTH, Kor.u;a OOJIO)I(HTeJJbHOe 3HalfeHI1e pa3HOCTH 

yMeHbruaeTCH H CMeHHeTCH 0Tp11J..~aTeJJbHbiM, COXpaHHIOUJ,HMCH 

.u;o KOHJ..Ia )KI13HH. Mo)KHO pacclfi1TaTb KYMYJJHTI1BHYIO, T. e. 

HaKOnJJeHHYIO K .u;aHHOMY B03pacry, pa3HOCTb np0113Be,ll;eH­

HOrO H noTpe6neHHOro. llpe.u;nonaraeTcH KaK Tp11BHaJJbHbii':f 

cjJaKT, 'ITO o6UJ,I1M HaKOnJJeHHbiH HTOr 3KOHOMI1lfeCKOH )I(H3HI1 
cpe.u;Hero lfeJJOBeKa noJJO)I(I1TeneH. 

3. BaJJKOBI1lf [7) KOJJI1lfecTBeHHO npoaHaJJH311pOBaJJ 

0011CaHHbie COOTHOllieHHH. 0H OOllieJJ HeCKOJJbKO ,ll;aJJbrue 

npOCTOM CXeMbi ,li;JIH cpe.u;Hero lfeJJOBeKa 11 BBeJJ BJJI1HH11e 

CMepTHOCTI1, T. e. COOTHOllieHI1H B03paCTHbiX rpynn B 00KO­

JJeHI111. TaKHM o6pa30M, np11BO,li;HMbie HM noKa3aTeJJI1 MO)I(HO 

TpaKTOBaTb KaK xapaKTepHCTHK11 rHOOTeTI14eCKOrO 00KOJJeHI1H 

Onpe.u;eJJeHHOrO MOMeHTa H 11306pa311Tb HX B Bl1,ll;e B03paCTHO­

OOJIOBbiX nHpaMH,ll;, OTpa)l(aiOUJ,HX 3KOHOMHlfeCKHe COOTHOllie­
HI1H. 
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Ba)I(HOCTb BJJI1HHI1H cMepTHOCTI1 Ha 3KOHOMI1Ko-.u;eMorpa­

cjJI1lfecKHe COOTHOllieHI1H B peaJJbHOH .u;eMCTBI1TeJJbHOCTH 

6eccnopHa, 11 ee ylfeT He06XO,li;I1M, O,li;HaKO CMepTHOCTb 

He e,lJ;HHCTBeHHbiH cjJaKTOp TaKOrO po.u;a COOTHOllieHHH. CyMMa 

np0113Be,ll;eHHOrO B .u;aHHbiH MOMeHT 3aBI1C11T OT CJI0)1(11BllieMCH 

B03pacTHOH cTpyKTYPhi HaceneHI1H, KOTopaH cjJopM11pyeTc» 

00,11; BJII1HHI1eM 11CT0p1111 KaK CMepTHOCTI1 , TaK H pO)I(,ll;aeMOCTH. 

3KOHOM11KO-,ll;eMOrpacjJI1lfeCKHe COOTHOllieHI1H ,li;JIH peaJJb­

HbiX noKoneHI1H ,li;OJJ)KHbi ylfHTbiBaTh He TOJJbKO BJJI1HHI1e 

CMepTHOCTH, HO 11 BJIHHHHe TeMnOB pOCTa 3KOHOMI1lfeCKHX 

napaMeTpOB BO BpeMeHH, a npH COOOCTaBJleHHH pa3HbiX 

OOKOJJeHHH TaK)I(e COOTHOllieHI1H HX lfHClleHHOCTeM, T. e. 

TeMnOB pOCTa HaCeJJeHHH. 0 He06XO,li;HMOCTI1 ylfeTa 3THX 

cjJaKTOpOB roBOpHT A. COBI1 B 25-11 rnaRe I TOMa cBOeii 

<<06rn.el1 TeopHH HaceneHHH>> [ 15) . O.u;HaKo OH, KaK 11 .u;pyrue 

HCCJJe,li;OBaTeJIH, OpHeHTHpyeTCH Ha cjJyHKJ..IHI1 B03paCTHOrO 

6anaHCa npOH3BO,li;CTBa H OOTpe6JJeHHH, XOTH OHH 3aBHCHT 

OT pa3HbiX cjJaKTOpOB. 

U,enecoo6pa3HO yl.fHTbiBaTb B aHaJJH3e .u;ae He3aBI1CHMbie 

cjJyHKJ..IHH npOH3BO,li;CTBa H OOTpe6JJeHHH, KaK 3TO .u;enaeT 

3. BanKOBHl.f; B 3TOM cnyl.fae Heo6xo,li;HMO OT,ll;eJJbHO Yl.fHTbi­

BaTb TeMn pocTa HaceneHHH 11 TeMn pocTa npoH3BO,li;HTeJJb­

HOCTH. EcTeCTBeHHO, l.JTO COCTaBJJeHHe H aHaJJH3 TaKHX 

MO,ll;eJleH HaMHOrO CJIO)I(Hee, 3aTO OHH 003BOJIHIOT rny6)1(e 

npOHHKHYTb B MeXaHH3M 3KOHOMHKO-,ll;eMOrpacjJHl.JeCKHX 

CBH3eM. ll03TOMY B nepBOM. npH6JJH)I(eHHH aHaJJH3 J..~eJJecoo6-
pa3HO npOBeCTH He Ha peaJJbHbiX ,ll;(lHHbiX, a Ha OCHOBe MO,ll;e­

JIH CTa6HJJbHOrO HaCeJJeHHH, B KOTOpOH B03paCTHO-OOJIOBaH 

CTpyKrypa .u;aHHOrO MOMeHTa 3 aBI1CHT OT ypOBHH CMepTHOCTH 

H TeMOOB npHpOCTa HaCeJleHHH. 

PaccMOTpHM coOTHorneHHH npOH3BO,li;CTBa B peaJJbHOM 

OOKOJJeHHH. 06bll.JHO npe.u;noJJaraeTCH, l.JTO cpe,li;HHH npOH3BO­

,li;HTeJlbHOCTb Onpe.u;eJJeHHbiM o6pa30M 3aBHCHT OT B03pacTa. 

CocTaB npoH3Be.u;eHHoro (T. e. BKJJIOl.feHbi JJH B Hero JJHllib 

MarepHaJJbHbie 6nara HJJH YlfTeHbi 11 ycnyrH) npH pacl.feTe 

3TOM cjJyHKJ..IHI1 He HMeeT 3Hal.feHHH. Ba)I(HO JJHrub, lfT06bi 

cPYHKJ..IHH npOH3BO,li;CTBa 6bJJJa CTpOrO COOOCTaBHMa C cjJyHK­

J..~HeM nOTpe6JJeHHH. C 3TOH TOlfKI1 3peHHH BCe np11BO,li;HMble 

,li;JIH HJIJliOCTpaJ..~HH paclJeTbl HOCHT YCJJOBHbiH xapaKTep 
1

• 

EcnH o6o3Halfi1Tb npOH3BO,li;HTeJJbHOCTb B B03pacTe x 
'lepe3 ax, TO KpHBaH ax 6y.u;eT HMeTb CJle,lJ;YIOUJ,yiO cjJOpMy 

1 
,llnll 11JJJJIOCTpatV111 3AeCb 11 Aanee B rpa<j:JHKax 11 pac4erax B3l1Tbl 

COOTHOWeHIHI nOB03paCTHblX AYWeBbiX 06beMOB np0113BOACTBa 11 nOTpe6-

JieHI1ll 113 pa6oTbl [ 7 J • 
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P11c . 1 . 1. COOTHOllleHHe 

npo113BOA11TeJibHOCTI1 no B03pacTy 

8 rHnOTeTH'leCKOM nOKOJieHHH: 

al 5- l9 = 1,0; ax - OTHOCI1-

TeJibH3JI np0113BOA11TeJibHOCTb; X -

803 pac T 

a;x:ekx 
! 

1S 

10 

s 

1[--,£- .. ~ .;: 
0 10 30 so 70 90 

P11c . 1.2. COO THOllleHHe 

np0113BOA11TeJibHOCTI1 no 803-

pacTy 8 peaJibHOM nOKOJieHHH: 

a u_ 1 ~ = 1,0; x- 803-
kx 

pac T ; a_,e - OTHOCI1 TeJibH3JI 

np0 11380AHTeJibHOCTb 

(p11c. 1.1). TaKaH <tJopMa Kp11sm1 npe,!I,noJiaraeTcH npaKTI1-

lleCKI1 BO scex 3KOHOMI1KO-,!J,eMOrpa<tJ11lleCK11X 11CCJie,!J,OSaHI1HX, 

XOTH OHI1 OCHOSb!BaiOTCH Ha pa3Hb!X MaTep11aJiaX - S03pacT­

HbiX pacnpe,!I,eJieHI1HX 3apa6oTHOH nJiaTbi, B03paCTHOM pac­

npe,!I,eJieHI111 np0113BO,li,I1TeJibHOCTH Tpy,!I,a 11 T. n. no-SI1,1J,11MO­

My, <tJopMa Kp11BOH 3aSI1C11T npe)K,!J,e scero OT <tJopMbl Kp11SOH 

3aHHTOCTI1 11 OT ycTaHosJieHHhiX rpaHI1~ TPYAOcnoco6Horo 
so3pacTa. 

3Ta Kp11BaH OTpa)KaeT S03paCTHhie COOTHOllieHI1H np0113-

SO,!J,I1TeJibHOCTI1 S Onpe,!I,eJieHHhiH MOMeHT. npe,!I,nOJiaraeTCH, 

liTO OHI1 Hei13MeHHbl SO speMeHI1. Ho CaMa np0113SO,!J,I1TeJib­

HOCTb pacTeT SO speMeHI1. no3TOMy, eCJII1 ,lJ,JIH rl1nOTeTI1lle­

CKOrO nOKOJieHI1H COOTHOllieHI1e np0113SO,!J,I1TeJibHOCTI1 S03pac-

ax+t 
TOS X 11 x+t pasHO --, TO ,lJ,JIH peaJibHOrO nOKOJieHI1H 

a , 
3TO COOTHOllieHI1e 6y,!J,eT pasHO 

ax+t ekt 

ax 

r,!J,e k - TeMn np11pOCTa np0113SO,!J,HTeJibHOCTI1. 0TCIO,!J,a HCHO, 

liTO Kp11SaH np0113SO,!J,I1TeJibHOCTI1 ,lJ,JIH peaJibHOrO llOKOJieHI1H 

3aSI1CI1T OT k, OHa 11MeeT CJie,!J,YIOII.t;11H SI1,1J, (p11C. 1.2). 

B rl1nOTeTI1lleCKOM noKoJieHI111 o6~aH cyMMa npOI13Be­

,li,eHHoro nOKOJieH11eM xK S03pacTy X S paClleTe Ha O,li,HOrO 

po,!J,I1swerocH pasHa I a l d , r,!J,e l - <PYHK~I1» ,!J,O)KI1T11» 
Q X X X X 

113 COOTSeTCTSYIO~eH Ta6JIH~bl CMepTHOCTI1, a S peaJibHOM 
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PHC. 1.3. K y MyJIJITI18H3JI 

~YHK~HJI npo113 80ACT83 nOKOJieHHJI 

no 803p acTy A(x) c y <JeTOM 11 6 e3 

y <JeTa CMePTHOCTH: 

~ax = I ; x - 80 3pac T 

A(x) 
• 6,0b 

s,oo 

4,00 

3,00 

2,00 

1,00 

0 10 

6 

_}k=O,O 4 

2 

X 

so 70 90 

X 

noKOJieHI111 3Ta seJII1lii1Ha 6y,!J,eT pasHa A (x) =I a)xekxdx. 
0 

3Ta SeJII1lii1Ha 3aSI1CI1T OT CMepTHOCTI1 , [x 11 OT TeMna pOCTa 

npo113SO,li,I1TeJihHOCTI1, k. EcJII1 s Kal!eCTse np11Mepa cMepT­

HOCTI1 S3HTb 20-H yposeHh 113 MO,!J,eJieH <<3ana,!I,>> KoyJia 11 ,[(e­

MeHI1 (e~Y "' = 63,6; e;e" = 67,5 [20]), TO KYMYJIHTI1SHbie 

Kp11Shle np0113SO,li,CTBa 6y,!J,YT SbJrJijJ,!J,eTh CJie,!J,YI0~11M o6pa30M 

(p11C. 1.3). 

Ha p11cyHKe Ka)K,!J,a» Kp11sa» ,!J,aHa s ,!J,syx sap11aHTax: 

C yqeTOM CMepTHOCTI1 (nyHKT11p) 11 6e3 yqeTa CMepTHOCTH 

( CnJIOlliHaH JII1H11H). B Ta6JI. 1.1 np11Se,lJ,eHhl OTHOCI1TeJibHhie 

PHc. 1.4. 0THOCHTeJibHbiH cyMMap-

HbiH o6'beM npo113BeAeHHOrO peaJibHbiM 

flOKOJieHHeM 8 338HC11MOCTI1 OT yp08HJI 

CMepTHOCTH np11 p33HbiX TeMnax p0CT 3 

np0113BOAI1TeJibHOCTI1 : 

~ax= I ; eo - c peA HJIJI npoA OJI)KH-

TeJihHOCTb )KI13H11; A - CYMM3pHbiH 

OO'beM npo113BeAeHHOro 

4 

2 

1 I I I 1 • 

so 60 70 80 
eo 

CYMMapHbie o6beMbl np0113Be,li,eHHOrO 3a SCIO )KI13Hb S peaJib­

HOM nOKOJieHI111 S 3aSI1CI1MOCTI1 OT ypOSHH CMepTHOCTI1 

11 TeMna np11pOCTa np0113SO,!J,I1TeJihHOCTI1. 3a e,!J,I1HI1ey np11HHT 

06beM np0113Se,!J,eHHOrO nOKOJieHI1eM np11 OTCYTCTSI111 CMepT­

HOCTI1 ,!I,O 80 JieT 11 np11 HyJieSOM TeMne np11pOCTa np0113SO­

,li,I1TeJibHOCTI1. 
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Ta6n11u,a 1.1. 
0THOCHTeJibHble cyMMapHble o6beMbl npoH3BeJJ,eHHoro 

peaJibHbiMH nOKOJieHH.IIMH B 3aBHCHMOCTH OT ypoBH.II CMepTIIOCTH 

H TeMna npHpoCTa npOH3BOJ],HTeJibHOCTii 

CMcpTHOCTb TeMn npHpocTa npOH3BO.LI.HTeJJbHOCTH 

yposeH& 
cpeJ].HMH 

npo,o,on-
no MOJ].eJJH 

"KHTeJib- 0,00 0,02 0,04 0,06 Koyna H Jl.e-
HOCTb 

MeHH 
>KH3 HH 

(s ro.a.ax) 

6 31,2 0,39 0,61 1,02 1,84 
8 36,2 0,45 0,72 1,22 2,24 

10 41 ,1 0,53 0,84 1,43 2,66 
12 46,0 0,59 0,95 1,65 3,09 
14 51,0 0,66 1,06 1,86 3,53 
16 55,7 0,72 1,18 2,10 4,04 
18 60,6 0,82 1,28 2,29 4,41 
20 65,5 0,84 1,39 2,50 4,86 
22 70,5 0,90 1,50 2,75 5,26 
24 75,7 0,95 1,59 3,01 5,77 

Be3 y'!eTa 

CMepTHO-

CTH ,ll,O 

80 JieT 86,5 1,00 1,71 3,21 6,56 

Ha p11e. 1.4 noKa3aHo, 'ITO eyMMapHbiH o6'beM np0113Be­

AeHHoro nOKOJieHI1eM 3aBI1ei1T OT epeAHeH npOAOJIJKI1TeJibHO­

eTI1 JKI13HI1 np116J111311TeJlbHO JlHHeHHO. 3Ta 3aBI1ei1MOeTb 

eB.H3aHa e TeMnOM np11pOeTa np0113BOAI1TeJibHOeTI1: tieM 

Bbiiiie np0113BOAHTeJibHOeTb, TeM 6biCTpee paeTeT CYMMapHbiH 

o6'beM np0113BOAeTBa e poeTOM epeAHeH npOAOJIJKI1TeJibHOeTI1 

JKI13HI1 • 

.lJ:JI.H cpaBHeHI1fl eyMMapHbiX 06'beMOB npOH3BOAeTBa 

pa3HbiX nOKOJieHI1H HaAO yqeeTb pOeT 4HCJieHHOeTI1 HaeeJieHI1fl. 

Een11 HaceneHI1e pacTeT c TeMnOM r, TO 411CJIO pOA11BIIII1Xe.H 

B MOMeHT t 6yAeT Ne'1
, a 411eJieHHOeTb :noro noKoJieHI1fl 

B B03paeTe x 6yAeT Ne'1lx. llp0113BOA11TeJ1bHOeTb B 3TOM 

B03paere 6yAeT axekU+x> , 11 np0113BeAYT JIIOA11 3TOrO B03paeTa 

Ne'1l~xex<l +x> = Ne 1<r +k>a)xekx. 3a seiO JKI13Hb nOKOJieHI1e po­

A11BIIII1Xe.H B MOMeHT t np0113BeAeT 

A _ N l(r+k> 
00

1 
l kx 

- e ax xe dx. 
0 

TaKI1M o6pa3oM, eyMMapHbll1 o6'beM np0113BOAeTsa paeTeT 

OT nOKOJieHI1.H K nOKOJieHI110 e TeMnOM np11pOCTa, paBHbiM 
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cyMMe TeMna np11pOeTa 411eJieHHOCTI1 HaeeJieHI1.H 11 TeMna 

np11pOCTa np0113BOA11TeJibHOeTI1. 

PoeT 3Toro noKa3aTenn oo apeMeHI1 OT roAa K roAY, 

a He OT nOKOJieHI1.H K nOKOJieHI110 np011eXOAHT e TeM JKe 

TeMnOM, HO MaTeMaTI14eeKH 061..L1,11H o6'beM np0113BeAeHHOrO 

BblpaJKaeTCfl B 3TOM CJiyqae 11Ha4e. B MOMeHT t 411CJieHHOeTb 

HaeeneHI1.H B03pacTa x pasHa Ne'u -x> lx, ero np0113BOA11TeJib­

HOCTb - axek1
, a o6l..LI,HH o6'beM np0113BeAeHHOrO B MOMeHT t 

A - N <r+kJI ool / -rxd 
I- e xaxe X. 

0 

Ecn11 npeAnOJIOJKI1Tb, 'ITO 

8 MOMeHT t HeKOTOpan AOJI.H 

o61..L1,11H o6'beM noTpe6neHHoro s 

113 aeero npo113BeAeHHoro 

(Q) 6yAeT noTpe6neHa, TO 

MOMeHT t paBeH 

B = QN (r+k)l ool / - rxd 
1 e xaxe X. 

0 

.lJ:onyCTI1M, 'ITO COOTHOIIIeHI1.H noTpe6JieHI1.H no B03paeTy 

He MeH.HIOTC.H BO BpeMeHI1, T. e. B KaJKAbiH MOMeHT OTHOCI1-

TeJibHafl seJII1411Ha nOTpe6JieHI1fl tieJIOBeKa B B03paCTe X 

paBHa b x; TOrAa 06l..LI,ee OTHOei1TeJ1bHOe nOTpe6JieHI1e J111l.l, 

B03paeTa X B eTa611JibHOM HaeeJieHI111 eOCTaBI1T 

bxNlxe' (1-x) 

p(x) 
r/XJ -rx 

Ne \ lxbxe d.\' 
0 

bxfxe - rx 

i lxbxe -rxdx 
0 

.lJ:oJifl noTpe6neHI1fl, np11XOA.HI..LI,anen Ha JI11U. so3pacTa x, 
a KaJKAbiH AaHHbiH MOMeHT 3aa11e11T OT B03pacTHOH CTPYKTYPhi 

HaCeJieHI1.H 11 OT ¢YHKLI,I111 b x· 06bi4HO npeAnOJiaraeTefl, 'ITO 

¢YHKI.1,11.H b x YHI1MOAaJibHa 11, nnaBHO nOAHHManeh e AeTCKHX 

B03paCTOB, AOCTI1raeT MaKei1MyMa B 3peJIOeTI1, a 3aTeM He­

eKOJlbKO eHI1JKaeTe.H B CTap4eCKI1X B03paeTaX. B TeX JKe 

paetieTax 3. BaJIKOBI14a ¢YHKU,11.H bx 11MeeT cneAYIOI..LI,11H 

BI1A (p11e. 1.5). 
llOKOJieHI1e, pOAHBIIIeee.H B MOMeHT f, npOXOAfl 4epe3 

B03paeT X, 6yAeT nOTpe6JI.HTb AOJIIO p tX) OT noTpe6JieHHOrO 

B MOMeHT t+x, T. e. 
oo b) - rx 

A (x) B = QNe<r+k> (l+x> II a e -rxdx xe 
tJ t+x X X oo 

2-308 

0 \ lxaxe - rxdx 
0 

00 

= NQe<r +k> lb k. \lxaxe -rxdx 
) e" o 

X oo 
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\lxbxe - rxdx 
0 
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PKc. 1.5. 0THOCKTeJJbHOe 

noTpe6JJeHKe no B03pacTy s rK­

noTeTK\fecKOM nOKOJJeHKK: 

biS-1 9= 1,0; X-803-

pacT; bx - OTHOCKTeJJhHOe no­

Tpe6JJeHKe 

t.(x) 

150 

100 

50 
oz=O ,O 
k.=O.O 

0 I <=-=::.-~ . -'- I - '- I L~ 

- 50 

k.=0,06 
t =0,005 

PKc. 1.6. KyMyJJ.HTKBHhlii 6a­

naHc npOK3BOACTBa K noTpe6-

JJeHK.II (~ (x)) peaJJbHhiX noKoJJe­

HKii npK pa3Hb!X TeMnax npKpOCTa 

npOH 3BOAKTeJJbHOCTH (k) K Hace-

JJeHK.II (r) : 

a15_ 19 = I; x- so3pacT 

K B03pacTy x 3TO noKoneHHe noTpe6HT 

x I a)xe - rxdx 

B (x, t) = NQe <r+k> t \ b xfxekxdx ....,o.::------
0 I b)xe - rxdx 

0 

CpaBHHTb noTpe6neHHOe " npoH3BeAeHHOe K onpeAeneHHOMY 

B03pacry MO)KHO, llORY4HB pa3HOCTb 3THX BeRI14HH: 

d(x) = A(x,t)-B(x,t), 
rAe 

X 

A(x,t) = Ne<k+r>t ~a)xekxdx. 

YnpocTHTb Bbipa)!(eHHe MO)KHO, np11pasmiB 4Hcno pO)KAe­

HHi1 B MOMeHT 0 K eAHHHU,e, T. e. N = 1 npH t = 0. 
Pa3HOCTb npoH3BeAeHHoro " noTpe6neHHoro K AaHHOMY 

B03pacry npHMeHHTeRbHO K npHMepy llOKa3aHa Ha pHC. 1.6. 
3Aec& npHBeAeH~ 3TH pa3HOCTH An~ ABYX noKoneHHi1 c OAH­

HaKosoi1 CMepTHOCTbiO (e0 = 65,5) npH ll0CTO~HHOJ1 AORe 

llOTpe6neHH~ Q = 0,8: OAHO llOKOReHHe npHHaARe)KMO 

K MOROAOMy, 6&ICTpOpacTyllJ,eMy HaceneHHIO C K03<f><f>HU,HeH­

TOM ecTeCTBeHHOrO npHpOCTa r = 2% 11 npH MeAneHHOM 

pOCTe np0113BOAHTeRbHOCTH (k = 2%). 3TO llOKOReHHe 3a­

KOH4HRO CBOIO )KI13Hb C npH6binbiO. .l1:pyroe llOKOReHHe npH 

18 

TeX )Ke <f>yHKU,H~X ax 11 bx npHHaAne)KMO K CTapoMy, 

MeAneHHO pacTylll,eMy HaceneHHIO C K03<f><f>HLJ,HeHTOM ecTeCT­

BeHHOrO npHpOCTa r = 0,5 %, HO np11 6biCTpOM pOCTe np0113BO­

AHTeRbHOCTI1 (k = 6%) OHO OKOH4HRO )KI13Hb C 0Tp11U,aTeRb­

HbiM 6anaHCOM. 

803MO)!(H0CTb OTpHU,aTeRbHOrO 6anaHca npeAYCMaTp11Ban 

B. U,. YpnaHI1C [16, c. 252-253], HO oH 3TO cB~3biBM 
TORbKO C HI13KOi1 3aHHTOCTbiO. Ha HaiiieM np11Mepe BHAHO, 

4TO TaKOi1 pe3yR&TaT B03MO)KeH 11 He3aBI1CI1MO OT ypOBHH 

3aH~TOCTI1, npH onpeAeReHHbiX C04eTaHHHX CMepTHOCTI1, 

TeMllOB pocTa HaceneHI1H 11 TeMnOB pOCTa np0113BOAHTeRb­

HOCTI1. 

.l1:nfl BblflBReHHfl, B KaKI1X CRy4aflX B03M0)!(Hbl 0Tp11U,aTeRb­

Hbie 6anaHCbi, c noMOUJ.biO Harnei1 MOAeRI1 u,enecoo6pa3HO 

aHaRI1311pOBaTb He pa3HOCTb, a OTHOIIIeHI1e. 3TO OTHOIIIeHHe 

noTpe6neHHoro K npo113BeAeHHOMY AaHH~M noKoneHHeM 

BbirRflAI1T cneAYIOUJ.I1M o6pa30M: 

""I b I kxd I"" a I - rxdx 
X X e X X X e 

T] = Q o o 

\ a llxdx \ bxl e- rxdx 
Q X X Q X 

0HO 3aBI1CI1T OT ypOBH.H CMepTHOCTI1 (lx), OT B03paCTHbiX 

<f>Y HKQI1i1 npOH3BOACTBa 11 llOTpe6neHH~ (ax 11 b x), OT AORI1 

npoH3BeAeHHoro, 11AYI.LJ,ei1 Ha noTpe6neHHe (Q), OT TeMna 

npHpOCTa np0113BOA11TeRbHOCTI1 (k) 11 OT TeMna np11pOCTa Ha­

cen eHI1fl (r). 

B Ka4eCTBe nepsoro mara B aHanl13e nony4eHHOro 

COOTHOIIIeHI1fl MO)!(HO npeAnOR0)!(11Tb, 4TO <f>YHKU,H~ llOTpe6-

neHI1fl - KOHCTaHTa, T. e . 4TO ypOBeHb llOTpe6neHI1fl He 

3aBI1CI1T oT B03pacTa. TaKoe npeAnono)KeHI1e, KoHe4HO, 

HCKYCCTBeHHO, HO, llO-BHA11MOMy, He CHRbHO 11CKa3HT pe3yRb­

TaT aHM113a Ha Ka4eCTBeHHOM ypOBHe. llp11 3TOM MO)KHO 

npeAnOnaraTb, 4TO np0113BOACTBO KOHCTaHTHO B paMKaX 

TPYAOcnoco6Horo B03pacTa 11 pasHo Hynro BHe 3TI1X paMOK. 

llp11 3THX YCROBI1flX 

xl ' I - rxd ax xe X 

x, 

00 

I bxe - rxlxdx 
0 

x, 
l lxe - rxdx 
x , 

l lxe- rxdx 
0 

r Ae X1 11 x2 - rpaHHU,bi TPYAOcnoco6Horo so3pacTa. 3To 

COOTHOIIIeHI1e paBHO AORe Rl1ll, TPYAOCnoco6Horo B03pacTa 

B 3KcnoHeHU,11MbHOM HaceneHI1H co cMepTHOCTbiO Lx 11 TeMnOM 
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npHpOcTa r. ,ll,pyrafl 'laCTb Harneii <PopMyJihi, npeo6pa30BaH­

Hafl aHaJIOrlif'IHO, 6yAeT HMeTb BHA: 

\Lxlxdx 
0 
x, 
\ lxlxdx 
x, 

T. e. 6yAeT paBHa BeJIJii'IHHe, o6paTHoi1 AOJie HaceJieHiiffl TPYAO­

cnoco6HhiX B03paCTOB B 3KCnOHeHLJ.IifaJibHOM HaCeJieHI1Jil, 

yMeHblliaiOI..IJ;eMCfl C TeMnOM -k. 
llp11HflB 3TO ynpOI..IJ;eHJile, MO>KHO nOCMOTpeTb, KaKOH 

npeAeJibHO 6oJihrnoi1 MO>KeT 6hiTb AOJI.SI, 11AYI..IJ;a.SI Ha noTpe6Jie­

HJile (Qmax), 4T06hi noTpe6JieHHOe peaJibHbiM nOKOJieHiifeM 

He npeBbiCHJIO npoH3BeAeHHOro 11M. Pac4eTbi 3TOH aeJIJi1411Hbi 

AJI.SI 20-ro ypoBH.SI CMepTHOCTH 113 TOH >Ke MOAeJIJil noKa3bi­

BaiOT CJieAYIOI..IJ;ee (Ta6JI. 1.2). 

T a 6 JI H ll a 1.2 

npeAeJibHO AOnyCTHMa1! AOJI11 (s %) npOH3BeAeHHOrO Qmax. HAYI.Llall 

Ha nOTpe6JieHHe npH AaHHOM yposHe CMepTHOCTH (e0 = 65,5), B 3aBHCHMOCTH 

OT TeMna npHpOCTa HaCeJieiDt1! (r) H TeMna npHpOCTa npoH3BOAHTeJib­

HOCTH (k) (npH bx = I ; ax= I; AJill 15,;;;;x,;;;; 59 H ax= 0 AJill x < l5 H 

x;;?:60) 

k = 0,000 k = 0,020 k = 0,040 k = 0,060 k = 0,080 

-0,010 101,7 94,9 77,6 57,3 39,6 
-0,005 100,3 93,6 76,6 56,5 39,0 

0,000 100,0 93,3 76,3 56,3 38,9 
0,005 100,5 93,8 71,7 56,6 39,1 
0,010 101,7 94,9 77,6 57,3 39,6 
0,015 103,8 96,9 79,2 58,5 40,4 
0,020 ·106,6 99,5 81,4 60,0 41,5 

n pH Me 4 a H He. QM > IQQ 03H343eT, 4TO OOTpe6JieHHe OOKOJieHHR MeHbWC np01-t3BOACTB3 

npH J1106biX 3H34CHH51X Q. 

KaK 11 cJieAOBaJio O>KI1AaTb, B cTaLJ.I10HapHOM HaceJieHI111 

B ycJIOBI1HX Hepacryi..IJ;eii np0113BOA11TeJibHOCTI1, AJIH Toro 4T06hr 

peaJibHOe nOKOJieHI1e 3aBeplli11JIO >KJii3HeHH~IH LJ.I1KJI C HyJieBbiM 

6aJiaHCOM, HaAO e>KerOAHO nOTpe6JIHTb 100% np0113BeAeHHOrO. 

EcJII1 3Ta BeJII1411Ha MeHbrne ('ITO BcerAa 6hrBaeT), TO Ka>KAOe 

nOKOJieHI1e np0113BeAeT 60Jibllie, 'leM nOTpe611T. 

llpaKTI14eCKI1 TO >Ke COOTHOllieHJile nOJIY411JIOCb AJIH BCeX 

sap11aHTOB TeMna pocTa HaceJieHI1H B ycJIOBI1HX HepacTyiJJ;eii 

np0113BOA11TeJihHOCTI1. B TO >Ke BpeMH np11 6hrcTpOM pocTe 

np0113BOAJi!TeJibHOCTI1 (k = 8%) npeAeJihHaH )J.OJIH npOiif3Be­

)J.eHHOrO, 11AYIJJ;aH Ha noTpe6JieHI1e, oKa3biBaeTCH HI1>Ke 50% 
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npH mo6biX TeMnax pocTa HaceJieHIHI. BoJiee nOApo6HbiH 

aHaJIJi13 noJiy'leHHbiX BeJIJil'llifH BPflA JII1 noJie3eH, Y'IHTbiBafl 

JiiCKYCCTBe H HOCTb npeAnOJIO>KeHJiiH OTHOCHTeJibHO <PYHKLJ.IifH 

np0113BOACTBa Jil nOTpe6JieHiiffl, HO OTMe'leHHafl 3aKOHOMep­

HOCTb, nO-BiifAJiiMOMy, flBJifleTCfl <PYHAaMeHTaJibHOH. 

BJIIif3KHe pe3yJibTaTbi AaiOT pac'leThi npeAeJihHOH BeJIIif'IHHbi 

Qmax C y'leTOM nOB03paCTHbiX <PYHKU.11H np0113BOACTBa 

Jil nOTpe6JieHJilfl Ji13 B03paCTHbiX 3KOHOM114eCK11X nHpaMJiiA 

3. BaJIKOBJil'la. ,ll,Jifl Toro >Ke 20-ro ypoBHfl cMepTHOCTH noJiy'llif­

JIOCb ( Ta6JI. 1. 3). 

Ta6JIHL(a 1.3 

npeAeJibHO AOnyCTHMa1! AOJI11 (B %) npOH3BeAeHHOro Qmax, 
HAYI.Lla11 Ha noTpe6JieHHe npH AaHHOM ypOBHe CMepTHOCTH 

(eo= 65,5) , TeMne npHpOCTa HaCeJieHH11 (r) 
H TeMne npHpOCTa npoH3BOAHTeJibHOCTH (k) 
(AJI11 ax H bx H3 pacqeTOB 3. BaJIKOsHqa) • 

k = 0,000 k = 0,025 k = 0,050 k = 0,075 k = 0, 10 

-0,010 97,9 99,8 91,8 79,0 65,9 
-0,005 98,7 100,6 92,6 79,6 66,5 

0,000 100,0 101,9 93,7 80,7 67,3 
0,005 101,7 103,6 95,4 82,1 68,5 
0,010 103,9 105,9 97,4 83,8 70,0 
0,015 106,6 108,6 100,0 86,0 71,8 
0,020 109,8 111,9 103,0 88,6 73,9 
0,025 113,6 115,7 106,5 91,6 76,4 
0,030 117,8 120,0 110,5 95,0 79,3 

• CM. npHMe'laHHe K Ta6n. I. 2. 

B 3TOM pacqere BeJII14HHbi nOJIY411JIJi!Cb HecKOJibKO 6oJihlliJii­

M11, 4eM B npeAbiAYI..IJ;eM, Jil npeAeJihHa.SI BeJII1411Ha Qmax H11rAe 

He onycKaeTC.SI TaK H113KO, KaK B nepBOM npH6JII1>KeHI111. 

Ho OCHOBHaH 3aKOHOMepHOCTb Ta >Ke: 'leM Bbillie TeMn pOCTa 

np0113BOAiifTeJibHOCTJil, TeM MeHbllie AOJI>KHa 6hiTb AOJIH, 

HAYI..IJ;aH Ha noTpe6JieHI1e, 4T06hi o6I..IJ;HH o6'heM noTpe6JieHHoro 

nOKOJieH11eM He npeBbiC11JI o6'beMa np0113BeAeHHOrO 11M • 

.51CHO, 'ITO 6aJiaHC 3aBHCI1T OT <PopMbl <PYHKIJ.I1Ji1 a 11 b 11 

npe>K)J.e acero, no-B11AiifMOMy, OT rpaHI1U. TPYAOcnoco6Horo 

B03pacTa. B pac4eTax 3. BaJIKOB114a 6hiJio np11HHTO paHHee 

Ha4aJio TPYAOBOH AeHTeJibHOCTI1 11 n03AHee ee OKOH4aHI1e. 

11cropH4eCKH nep110A TPYAOBOH AeHTeJibHOCTI1, no-B11JI.HMOMy, 

11MeeT TeHAeHLJ.I110 K yMeHbllieHJiiiO BCJieACTBI1e y AJII1HeH11H 

nep110Aa o6y4eH11H 11 pa3BI1TI1H CI1CTeMbl neHCI10HHOrO o6ec­

ne4eHI1H. TeM caMbiM cTaHOBI1TCH 6oJiee aepoHTHbiM noHBJie­

HI1e oTp11LJ.aTeJibHOro 3KOHOMI14eCKoro 6aJiaHca noKoJieHI1H. 

llp11 3TOM HaAO 11MeTb B BI1AY, 'ITO CI1CTeMaTJil4eCKI1H 

OTp11U.aTeJibHbiH 6aJiaHC nOKOJieHJii.SI He eCTb 'ITO-TO HeraTI1BHOe. 
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3TO npHMOe CJieACTBI1e 6biCTpOrO 3KOHOMJ14eCKOf'O pOCTa, 

KOTOpbiH C04eTaeTCSI C pOCTOM npOI13BOAHTeJibHOCTI1, o6w.ero 

o6beMa npo113BOACTBa, o6w.ero o6beMa noTpe6JieHI1H 11 AYWe­

Boro noTpe6JieHI1H. Cl1cTeMaTI14eCKI1H OTp11LI,aTeJibHbiH 6aJiaHc 

nOKOJieHI1H BOBCe He 06H3aTeJibHO CBSI3aH C yMeHbi.lleH11eM 

HaLI,110HaJibHOro 6oraTcTBa. KaK yKa3biBaJI .6. u;. YpJiaHI1C 

[ 16, c. 254], «y6hiTOK>> MO)KeT noKpbiBaTbCH 3a C4eT APYf'I1X 

nOKOJieHI1H, T. e. H36biT04HO nOTpe6JieHHOe noKpbiBaeTCSI 

npOH3BeAeHHbiM 6oJiee MOJIOAbiM11 nOKOJieHI1SIMH, 11Me.IOI.li,I1MI1 

6oJiee BbiCOKYIO npOH3BOAHTeJibHOCTb. llpH 3TOM 6aJiaHC f'HnO­

TeTH4eCKOf'O nOKOJieHHSI OCTaeTCSI OOJIO)KI1TeJibHblM. 

llpHBeAeHHaSI MOAeJib 3KOHOMHKO-,[leMorpacp114eCKHX CO­

OTHOI.lleHHH MO)KeT CJIY)KHTb OCHOBOH AJIH 6oJiee AeTaJibHbiX 

nocTpoeHHH. TaK, MO)KHO nocTp011Tb MOAeJib AJIH ABYX noJIOB 

C y4eTOM pa3JII14Hb!X cpyHKLI,11H npOI13BOACTBa 11 OOTpe6JieHI1SI 

MY)K4HH 11 )KeHI.li,I1H npH pa3JII14HbiX cpyHKLI,HHX AO)KI1T11H, 

AeMOrpacp114eCKHX HHBeCTI1LI,11H H T. A· llp11 3TOM MO)KHO noJiy-

4HTb 6oJiee T04Hble npeACTaBJieHHSI 06 3KOHOMH4eCKOM 6aJiaHce 

peaJibHbiX nOKOJieHHH. 

1. 3. )J,eM0-3KOHOMI1'1eCKHe C8jt3J.f pemOHa 

AJijl nporH03a ero pa3BHTJ.fjl 

Oni1CbiBaeMaH AaJiee AeM0-3KOHOMH4eCKaH MOAeJib 

per11oHa (,l1,3MP) npeAHa3Ha4eHa AJUI peweHHH HeKOTOpbiX 

TIHll14HbiX 3a,[la4, B03HHKaiOI.li,HX B XOAe npOf'H0311pOBaHt!SI 11 

npe,[lnJiaHOBbiX pa3pa60TOK COLI,HaJibH0-3KOHOMI14eCKOf'O, pa3-

BHTI1H perHOHa. 06w.aH OOCJieAOBaTeJibHOCTb npoLI,eAYp 

npOrH03HpOBaHHSI 11 11X 0603Ha4eHHfl OOKa3aHbl Ha pHC. 1. 7. 
llOA npOrH03HpOBaHHeM Mbl OOHHMaeM npeABHAeHI1e B03MO)K­

HbiX npo6JieM, C KOTOpblMH CTOJIKHeTCfl o6beKT nporH0311pOBa­

HHH B 6yAyl.ll,eM np11 OOnbiTKe AOCTI14b OnpeAeJieHHbiX, 3apaHee 

ccpopMyJI11pOBaHHbiX LI,eJieH, np11 3a,[laHHbiX cpeACTBaX, a OOA 

npo6JieMOH - CHTyaLI,I110 HeaAeKBaTHOCTI1 LI,eJieH 11 cpe,[lCTB, 

npeAHa3Ha4eHHbiX AJIH AOCTH)KeHI1H yKa3aHHbiX LI,eJiei1. B Kal!e­

CTBe cpeACTB MoryT BbicTynaTb KaK MaTepHaJibHbie, TPYAOBbie, 

cp11HaHCOBbie H Apyr11e pecypcbi, TaK 11 pa3JII14Hhie ycJIOBI1H 

pacnpe,[leJieHI1SI 11 HCOOJlb30BaHHSI 3TH X pecypCOB (CM. ( 1]). 
TaKHM o6pa30M, co6cTBeHHO MOAeJIH B nporH0311pOBaHHH 

OTBOA11TCfl XOTSI 11 Ba)KHaH, HO BCe )Ke CJiy)Ke6HaH pOJib cpeA­

CTBa AJISI OpraHH3aLI,HI1 11 aHaJII13a HMeiOI.ll,eHCfl 11HcpOpMaLI,J111. 

0TCIOAa CJieAYeT, 4TO pe)KI1M pa60Tbl MOAeJrn onpe,[leJIHeTCfl 

LI,eJIHMH 11 ycJIOBI1HMI1 pa3BI1TI1H nporH0311pyeMoro npoLI,ecca, 

T.e. HeKOTOpOH 3apaHee cpOpMyJI11pyeMOH 06ll.l,eH KOHLI,eOLI,HeH 

pa3BHTI1H (OKP). 

06w.aH KOHLI,eOLI,11fl pa3BHTHfl B C04eTaHHI1 C 11CXOAHbJM 
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AHcKyccHA KoHel4 

P11c. 1.7. nocnell,osaTeJJbHOCTb npol.\eAJ'p COf.\HaJJbHO-
"KOHOMI14ecKoro nporH0311pOBaHI1H 

Y C Jl 0 B H bl e 0 6 0 3 H a 4 e H 11 H: 11n0 - 11CXOII,HOe 
npell,cTaBJleHHe o6oeKTa; OKP- o6Lf.\aH KOHL\enf.\I1H pa3BI1T11H; 
HM - HH<jx>pMaf.\HOHHaH MOAeJJb o6oeKTa; KM - KOHf.\en­
T)'aJJbHaH MOAeJJb o6'beKTa; HBn - 11H¢opMaf.\HOHHaH 6a3a 
npOrH03a; [ - liH¢0pMa f.\11H 06 06'beKTe; n - COBOKynHOCTb 
npo6neM pa3BI1T11H; R - nporpaMMa peweHI1H npo6neM; 
T - HOMep 11Tepaf.\1111 (nep11011,); T = r,-7; T - rop1130HT 
nporHo3a; i - HOMep 11Tepaf.\1111 (sap11aHTa KM); i = /, N; 
~- 3HaK COOTBeTCTB11H; [ j - 3HaK II,OnyCTI1MOCTI1 

npeACTaBJieHI1eM 06beKTa npOrH03HpOBaHHSI onpeAeJIHeT 

CTPYKTYPY HHcpOpMaLI,HOHHOH MOAeJIH o6beKTa. llocJieAHHH 

npeAcTaBJIHeT co6oi1 6JioK-cxeMy o6beKTa nporH03HposaHI1H, 
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('t' . ,. )-I: nlKL RKl + cx.lKi RKi -11 <1> 
KeK • 
I: (n'2Ki R Ki + CX.~Kl RKi)=l\pi(2l 
Kok 

E a5Ki RKi. = hiPi (3) 

(4) HopMantsH•Iii nporH03 ( 4) i-1MMTO~MOHH.bU4 nporH03 

L1= j31 11 

L1=ct.3ni Rni+ n3tp\ Rq~i Sn=lft(IiK) +f,(Vi) 
KSK 

sNi=rL1 

npo6neMO 

P11c. 1.8. Bb1HBJieHI1e npo6neM nyTeM conocTaBJieHI1H HOpMa­

TI1BHOro 11 11MI1TaU110HHOI'O npOI'H0308 (/1 = f n + /4>) 

CHa6)KeHHYIO npou.e.zzypaMU, aJirOpUTMaMU, nporpaMMaMU AJIR 

nepeclleTa . 3HalleHUH BXOtJ.HbiX nepeMeHHbiX B 3HalleHUU 

BbiXOAHbiX. Pa3JIU'IHbiM KOHU.enu.u»M pa3BUTU» B npuHu.une 

MOryT COOTBeTCTBOBaTb pa3Hble UH<jJOpMai..J.UOHHbie MOt~,eJIU 
o6'heKTa. 

llOA KOHU.enryaJibHOH MOt~,eJibiO perHOHa llOHUMaeTCR ero 

UH<jJOpMai..J.UOHHaR MOt~,eJib BMeCTe C Bblt~,eJieHHbiMU npo6JieMa­

MU U tJ.OllYCTUMbiMJ.f perneHURMU npo6JieM. 

KaK noKa3biBaeT puc. 1.7, rJiaBHOH xapaKTepucTUKOH 

npou.ecca npOrH03UpOBaHUR RBJIReTCR ero I..J.UKJIU'IHOCTb, 

TaK liTO BXOtJ.bl BCeX 6JIOKOB RBJI}IIOTCH nepeMeHHbiMU KaKOrO­

JIU6o 3apaHee orooopeHHoro THna. 3Be3t~,O'IKaMu OTMelleHbi 

npou.et~,ypbl, ~binOJIHeHue KOTOpbiX npaKTU'IeCKU HeB03M0)KH0, 

eCJIU B KalleCTBe UH<jJOpMai..J.UOHHOH U KOHU.enTyaJibHOH MO­

t~,eJieH pa3pa60T'IUK He pacnoJiaraeT COOTBeTCTBYIOII..J.eH 

MaTeMaTH'IeCKOH MOt~,eJibiO. 

HccJiet~,oBaTeJibCKue B03MO)KHOCTU cyii..J.eCTBeHHO 3asuc»T 

OT TOrO, B KaKOH <jJOpMe BbiCrynaeT MaTeMaTH'IeCKaH MOt~,eJib. 

Hau6oJiee yt~,o6Ha o6bi'IHO aHaJiuTU'IecKa» ¢opMa. Ot~,HaKo 
paC'IeTbl, npOBOti,UMbie Ha OCHOBe peaJibHOH UH<jJOpMai..J.UH, 

MOryT llOTpe6oBaTb npet~,CTaBJieHHH TaKOH MOt~,eJIU B <jJOpMe 

naKeTa nporpaMM nocJiet~,oBaTeJibHOH o6pa6oTKH t~,aHHbiX. 
Mbi pa3pa6aTbiBaeM MaTeMaTullecKyiO MOAeJib napaJIJieJibHO 

B o6eux <jJOpMaX, npHlleM B aHaJIUTU'IeCKOH OHa OnHCbiBaeTCR 

CUCTeMOH ypaBHeHUH, B aJirOpHTMHlleCKOH - <jJyHKI..J.H­

OHaJibHOH 6JIOK-CXeMOH (ypaBHeHHH 1-4 CM. Ha puc. 1.8); 
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P11c. 1.9. )l,eM0-3KOHOMI1'1ecKaH MO,lleJib per11oHa (¢yHKI.\110HaJibHaH 
6noK-cxeMa) 

Y C JI 0 B H b1 e 0 6 0 3 H a 'I e H 11 H: 6AOKU: ,40 - ,[leMOrpa¢1111 11 o6pa30-

BaH11H; SA - pacceneHI1H 11 pa3MellleH11H; T- TpaHcnopTa; W - 6IO,liJKeToo 

opeMeHI1 HaceneH11H; C' , C" - Henpo113BOACTBeHHOH c¢epb1; 11 - 11HBeCTI1-

l\HH; <1> ' , <1>" - ¢0H,li006pa3yiOU111X OTpacJieH BHyTp11per110HaJibHOI'O 

Ha3Ha'leH11H; fl - Bee OeTaJibHble OTpaeJI11 ; nepeMeHH!xe: p - '111CJieHHOCTb 

HaeeneH11H; S - MHrpaui10HHbiH np11poeT; 8 - pOJK,llaeMoeTb; D - eMepT­

HOeTb; I - HHoeeTHI.\1111; R - KOJIH'IeCTBO pa6o'II1X MeeT; V - noTeHU11aJI 

nonH paeeeneHHH; L - KOJIH'IeCTBO pa6oTHHKos; Q - o6beM np0113Be,lleH­

HOH npO,llyKI.\1111; d ;i - paeeTOHHHe MeJKAY i 11 j HaeeneHHbiM11 nyHKTaM11; 

E - HHTeHeHBHOeTH nepexo,[los MeJKAY o6pa3oBaTeJibHbiMH rpynnaM11; 

K03t/Jt/JU/lUeHTtX: a 1,, a 1K- CT011MOeTb eO,llepJKaHHH (coopyJKeH11H) O,liHOI'O 

pa60'Iero MeeTa B OTpaCJIH k 3a I'OA; a2k> a2k - KOJIH'IeeTBO <<¢0H,li006pa-

3YIOUI11X» pa60'IHX MeCT, He06XO,lii1MOe ll/IH eO,llepJKaHHH (coopyJKeH11H) 

O,liHOro pa6o<~ero MeeTa B OTpaeJIH k 3a roA; kr - noKa3aTeJib TpaHenopT­

HOH o6ecne'leHHOeT11; h - AOJIH 3aHHTOeTI1 B o6111eeTBeHHOM npo113BO,lleToe; 

UHOeKCbl: k E K - OTpacJIH (K = C, 11, n, C/J, T); i, j - HaeeJieHHble 

nyHKTbi; T - HTepau1111; I - speMH; q - yposHH KBaJII1¢11KaUHH 

6JioK-cxeMa "' o6o3HalleHHH nepeMeHHbiX npet~,cTaBJieHbi Ha 

pHC. 1.9. 
B :noit: MOAeJIH BXOtJ.bi 6JIOKOB t~,eJI»TC» Ha ABe rpynnbi: 

3K30reHHbie 11 3Hti,OreHHbie, HBJI}IIOII..J.I1eCH BbiXOt~,aMU t~,pyrux 

6JIOKOB. BbiXOAbi 6JIOKOB TaK)Ke OTHOCHTCH K ABYM, B006II..J.e 

rOBOp», nepeceKaiOII..J.UMCH rpynnaM: BbiXOAbl, HBJIRIOII..J.11eCH 

BXOt~,aMU t~,pyrHX 6JIOKOB, U BbiXOtl,bl, yKa3biBaiOII..J.Ue Ha llOHBJie­

HHe npo6JieM (HHAUKaTOpbl np06JieM). 

B t~,aHHOH MOAeJIH BbiXOAHbiMH MoryT 6biTb JII06ble 4 H3 

6 nepeMeHHbix: /, Ri (j = 1,4), P. llo3TOMY B TepMHHax 

npet~,JiaraeMOH t~,eM0-3KOHOMU'IeCKOH MOt~,emf perUOHa C ylleTOM 
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ee OeHOBHhiX ,li.Onylll,eHHH MO)KHO pernaTh ,li.OBOJihHO lllHpOK11H 

KJiaee 3a,ll.a'l. HanpHMep: 

Rk, k-=f= j· pI I, Rj; } 

Rkll, P 
( 1. 5) 

11 T. A· (3,ll.eeh Ha,ll. qepTOH 3anHeaHhl HeKOMbie BeJIH'lHHhi). 

QqeBH,li.HO, np11 Beex B03M0)KHhiX nOeTaHOBKaX 3a,l).a'l BH,ll.a 

(1.5) ypaBHeHHfl ,ll.eM0-3KOHOMH'leeKOH MO,ll.eJIH perHOHa 

( 1.1-1.4) He 113MeHfliOTefl, a 6JIOK-eXeMa ( p11e. 1. 9) 6y,ll.eT 

MO,li.11QJ11~11pOBaThefl, 'lTO 03Ha'laeT 113MeHeHHe KOH~enTyaJih­

HOH MO,l).eJIH np11 Hei13MeHHOH HHQJOpMa~HOHHOH MO,l).eJIH 

06beKTa. Ha6op 6JIOKOB 11 eBfl3eH Me)K,li.Y HI1MI1 OeTaHeTeH TeM 

)Ke, HO y HeKOTOpblX 6JIOKOB BXO,ll.hl MOryT eTaTb BhiXO,ll.aMH, 

a BhiXO,ll.hl - BXO,ll.a~~om, MO)KeT 113MeHHTbeH Op11eHTa~l1fl HeKO­

TOpblX eTpeJIOK. 

Hanp11Mep, p11e. 1. 9 flBJifleTefl rpa<}JH'leeKHM H3o6pa)KeHH-

eM KOH~enTyaJihHOH MO,ll.eJII1, eOOTBeTeTBYIOlll,eH 3a,l).a'le: 

Rc, Rn, R4J' PI I, Rr· 
B TepM11Hax o6lll,es1 exeM&I nporH03HposaHHfl (p11e. 1. 7) 

3TO 03Ha'laeT, 'lTO HeXO,li.Hafl 06lll,afl KOH~en~Hfl pa3BI1TI1fl Ha 

Ka)K,li.OM 3Tane eBOeH peaJII13a~l111 MO)KeT nOTpe6osaTb QJOpM11-

pOBaHHfl HOBOH KOH~enTyaJibHOH MO,ll.eJIH, eeJIH Ha OeHOBe 

npe,ll.hl,lJ.Ylll,eH KOH~enTyaJibHOH MO,ll.eJIH npo6JieMhl He 6hiJII1 

pellleHbl. 00flBJieHHe np06JieMbl QJHKe11pyeTefl B eJie,lJ.YIOI.I..J,I1X 

eJiy'laflx: 

1) He,li.OnyeTHMOeTh noJiy'leHHOH K ,l).aHHOMY MOMeHTY 

TpaeKTOp1111 (3,ll.eeb nO,ll. TpaeKTOp11eH nOHHMaeTefl noeJie,li.OBa­

TeJihHOeTb eoeTOflHHH o6beKTa, Onl1ebiBaeMhiX Ha6opOM nepe­

MeHHhiX), T. e. HapyrneHHe 6aJiaHeOBbiX OTHOllleHHH HJIH 

peeypeHbiX orpaHH'leH11H; 

2) HeeOOTBeTeTBHe nOJIY'leHHOH TpaeKTOp1111 noeTaBJieH­

HbiM B 061.I..J,eH KOH~en~1111 pa3BI1TI1fl ~eMM pa3BHTI1fl o6beKTa; 

3) BhlflBJieHHe npOTI1BOpe'li1H B yeJIOBI1flX (B 061.I..J,eH KOH­

~en~11H pa3BI1TI1fl 11JII1 B KOH~enTyaJibHOH MO,ll.eJIH); 

4) Heeosna,ll.eHHe pe3yJI&TaTOB HOpMaTHBHOrO 11 11MI1Ta­

~110HHOrO pae'leTOB (eM. p11e. 1. 8). 
QqeBH,li.HO, Ka)K,li.OH 113 nOflBJifliOI.I..J,HXefl npo6JieM MOryT 

eOOTBeTeTBOBaTb eBOH nporpaMMbl perneHHfl np06JieM, npH'leM 

perneHI1H MOryT 6hiTh HeO,li.H03Ha'lHblM11. 

Pa3pa6aT&IsaeMafl HaMI1 AeM0-3KOHOMH'leeKaH MOAeJI& 

per110Ha OeHOBaHa Ha eJie)lyiOI.I..J,11X )lOnyll..J,eHI1HX: 

} ) OTHOei1TeJibHafl He3aBI1eHMOeTb perHOHa; npe,ll.nOJiara­

eTefl, 'lTO BHelllHflfl (Me)KperHOHaJihHafl) MHrpa~Hfl HaeeJieHHfl 

JII160 OTeyTeTsyeT, JIH60 MO)KeT 6hiTb 3a)laHa 3K30reHHO 11 He 

BJII1fleT Ha nOpflAOK BhinOJIHfleMbiX Ha MO)leJIH paeqeTOB; 
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aHaJIOrH'lHOe npe,l).nOJIO)KeHHe e)leJiaHO OTHOei1TeJibHO npO,lJ.YK­

~1111 seex OTpaeJieH per11oHa; 

2) eKOpOeTb OeBOeHI1fl 11HBeCTI1~11H OrpaHH'lHBaeTefl TOJ!h­

KO KOHe'lHOH MOlli,HOeTbiO QJOH,li.O.o6pa3yiOI.I..J,I1X OTpaeJieH pemo­

Ha (11, pa3yMeeTefl, HaJIH'll1eM eOOTBeTeTBYIOlll,eH pa6oqeJ1 

eHJihl), HHKaKOH ,ll.pyrOH Jiar OeBOeHHfl 11HBeeTI1~11H He Y'lHTbiBa­

eTefl; 

3) peri10H npe,ll.eTaBJieH B MO,l).eJIH eOBOKynHOeTbiO eBOI1X 

<<HaeeJieHHbiX MeeT>> 11 TpaHenopTH&IX nyTeH, eBfl3hiBaiOI.I..J,I1X 

3TH HaeeJieHHbie MeeTa Me)K,ll.y eo6oJ1. llOA HaeeJieHHhiM MeeTOM 

(HM) Mhl nOH11MaeM HaeeJieHHbiH nyHKT, paHOH 11 T. n., 

Bhi)leJieHHhiH KaKHM-JII160 O'leBH,li.HhiM enoeo60M 11 paeeMaTp11-

BaeMhiH B KOHKpeTHOH 3a)la'le KaK TO'lKa. HanpHMep, MO)KeT 

6&ITb YA06Ho a Ka'leeTse HaeeJieHHhiX MeeT npHHflTh aAMHHI1-

eTpanfBH&Ie paHOHbl, noeeJieHHafl eTpyKrypa KOTOpblX He 

np11HI1MaeTefl BO BHHMaHHe. 

llepeMeHHbie MO,l).eJII1 (3K30reHHhJe 11 Bhl'lHeJifleMhie) npe,ll.­

noJiaraiOTefl, B0061.I..J,e rOBOpfl, 3aBHeflll..J,11MI1 OT nOJIO)KeHI1.fl 

HaeeJieHHOro MeeTa a eHeTeMe HaeeJieHHhiX MeeT. TaKOBhi, 

Hanp11Mep, K03QJQJI1.~11.eHT a!ki; U!ki- 3aTpaTbl 11HBeeTI1~11H Ha 

e,li.I1.HI1cy eyll..J,eeTBYIOlli,I1.X 11JII1. BBO,li.I1.Mb!X OeHOBHbiX QJOH,li.OB; 

hi - AOJifl 3aHflThiX a o61l..J,eeTseHHOM npoH3BOACTBe epeAH 

seero HaeeJieH11fl; W kqi - npo.n.oJI)KI1.TeJI&HoeT& pa6oqero spe­

MeHI1. pa60THI1KOB OTpaeJIH k, KBaJII1QJ11Ka~l111 q; 
4) B Ka'leeTBe OeHOBHOH xapaKTep11.eTHKI1 paenOJIO)KeHI1H 

KaKOrO-JII160 (i-rO) HaeeJieHHOrO MeeTa OTHOeHTeJibHO Bee X 

OeTaJibHbiX (j = X) HaeeJieHHhiX MeeT B MO,ll.eJI11. Bhi6paHO 

3Ha4eHI1e Vi nOTeH~HaJia nOJifl paeeeJieHI1fl (flflP) B TO'lKe i, 
Bhi'll1.eJifleMoe a 6JioKe SA: 

vi= ~ (Pj l krdij). 
J 

3,ll.eeb kr nOKa3hiB3eT, BO eKOJihKO pa3 TpaHenOpTH3fl )lO­

eTynHOeTh H Mj AJifl H Mi HI1)Ke HeKoTopow 3TaJIOHHOH dij· 
l.JeM Bhillle TpaHenopTHafl o6eene'leHHOeT&, TeM MeH&we seJII1.­

'li1Ha kr; 
5) AJ!fl )laHHOH MO)leJII1. eyll..J,eeTBeHHhlM flBJ!fleTefl HaJII1.'ll1e 

ABYX enoeo6os MOAeJI11.posaHI1fl MHrpa~l111. - HOpMaTI1BHOro 

11 11.MI1.Ta~I1.0HHOro (eM. p11.e. 1. 8). YpasHeHHe, on11.ehiBaiOI.I..J,ee 

HOpMaTI1.BHYIO MHrpa~HIO, yKa3biBaeT Ha TO, 'lTO OeBOeHI1e 

11.HBeeTI1~11.H B np011.3BO,ll.eTBeHHOH 11 Henp0113BO)leTBeHHOH 

e<}Jepax MO)KeT Bhi3BaTb 11.3MeHeHI1.e 'll1.eJieHHOeTI1 pa6o'leH 

eHJihi a 3TI1X e¢epax. SNi om.-Je&IsaeT M11.rpa~HOHHhiH np11poeT, 

KOTOphlH o6pa30BaJiefl 6&1, eeJII1 6&1 11.3MeHeHI1.e 'll1eJieHHOeTI1 

HaeeJieHI1fl np011eXO,li.I1.JIO B TO'lHOM eOOTBeTeTBI111. e 11.3MeHe­

H11eM 'll1eJia pa6o'li1.X MeeT. YpasHeHI1.e AJifl S Ni ene~l1aJI&HO 
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S;v 

Vl = 1 Pi/kTdij 

vi 

P11c. 1.10. 3asi1C11MOCTb 

M11rpaf..\HOHHOro np11pocTa S;v OT 

BeJJI1411Hbl nOTeHI . .\11aJJa HaceJJeHHOJ'O 

nyHKTa V; 

He OOHCbiBaeT MexaHH3Ma MHrpal..I,HH. B HeKOTOpbiX CJiy'laHX 

3TO ypaBHeHHe MOJKeT 6biTb HHTepnpeTHpOBaHO KaK ypaBHeHHe 

MHrpal..I,HH. B o6ll..l,eM JKe cJiytJae cpaKTH'IecKaH MHrpal..I,HH 

MOJKeT CKOJib yrO,li,HO 3Ha'IHTeJibHO OTJIH'IaTbCH OT HOpMaTHB­

HOH. 

J1MHTal..I,HOHHaH MO,ll,eJib MHrpal..I,HH npe,ll,nOJiaraeT, 'ITO MeJK­

noceJieHHbie (BHyTpHperHOHaJibHbie) MHrpal..I,HH HaCeJieHHH 

3aBHCHT OT cTpyKrypbi HHBeCTHL.I,HH H OT noTeHL.I,HaJia noJIH 

pacceJieHHH ,ll,aHHoro HaceJieHHoro MecTa 
2
• B Harneli MO,ll,eJIH 

st pt 

QK1 
1 f 

a,.K(V)t --PtBtDt 

~,.xMJ 
RK1 It 

__. 
vt 

[-i Rt 

K!:_r SA fL1 _ _j 
t 

Pt Jf',g~ st P. 

QK. 
t I 

PtBtDt ~a,.x(v)r A ~ 

~,.K (v) r Rx; ....-It 
"t 

Kr . I 

.2.. r---, 

r TJ I I 
tL _ _j 

Rt 
J l ~ 

QK 
~ N 

P:BNDN 
QKN ..... ~ a,.x(v) 

...-J ct,T'K (V} 
IN 1----

RKN 
RTf Rn RrN RT VN 

'N 

P11c. 1.11. ,ll;eM0-3KOHOMI14ecKall MOAeJib per110Ha 

2 Boo6111e rosopll, sonpoc o Hai1JJy4wei\ xapaKTep11CTI1Ke pacnono.lKeHI1ll 

AaHHO!'O HaceJJeHHO!'O MeCTa OTHOCI1TeJJbHO BCeX OCTaJJbHbiX HaCeJJeHHbiX 
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LqJq. 

P11c. 1.12. ,ll;eM0-3KOHOMI14ecKall MOAeJib cena 
Y C JJ 0 B H bl e 0 6 0 3 H a 4 e H 11 ll : 6JIOKU: M - M11rpal\HI1 H3-

CeJJeH11ll; 0CXI1- 06UieCTBeHHOI'O CeJJbCKOX03liHCTBeHHOl'O 

npo113BOACTsa; TXIl - Tl1nOJIO!'H4ecKI1e xapaKTep11CTHKH no-

ceJieHI1H 

npe,ll,noJiaraeTcH KYCO'IHO-JIHHeHHaH 3aBHCHMOCTb: 

ti ; - ;:, a4ki ki S / p _"' I + { a4n(V;-VR), V;~ V 0; 

k a4c (Vc-V;), V; < V0• 

To'IKH V c, VR n V 0 yKa3aHbi Ha pnc. l. 10. (PacxOJK,ll,eHne 

MeJKAY S Ni H S li BbiCrynaeT, KaK 6biJIO y JKe CKa3aHO, O,li,HHM 

H3 npH3HaKOB HaJIH'I11H npo6JieMbl, Tpe6yiO~eH COOTBeTCTByiO­

ll..l,ero 11CCJie,li,OBaHI1H ,ll,JIH BbiHBJieHI1H ee npH'111H 11, B03MOJKHO, 

KOppeKTMpOBKH KOHU,enTyaJibHOH MO,ll,eJIH.) 

Ha p11c. l. ll ,ll,eM0-3KOHOMI1'1ecKaH MO,ll,eJib perl1oHa npe,ll,­

cTaBJieHa COBOKYOHOCTbiO TeppHTOp11aJibHbiX 6JIOKOB, KaJK­

,ll,biH 113 KOTOpbiX (KpoMe SA 11 T) OTo6paJKaeT KaKoe-JII16o 

(i-e) HaceJieHHOe MecTo co BceMH ero <<OTpacJIHM11>> (KpoMe T), 

MeCT B KaKOH-JJI160 CHCTeMe pacceJJeHHll liBJilleTCll OTKpb!TbiM. Haw Bbi60p 

flflp B Ka4eCTBe TaKOH xapaKTep11CTI1KH o6ycJIOBJieH coo6pa;.KeH11liM11 

Hai160JibWei\ 113y4eHHOCTI1 CBOHCTB 3TOH <jJyHKL.\1111 11 ee nonyJillpHOCTI1 

B MOAeJJliX pacceJieH11ll. 
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HX npOAYKU.HeH Hero HaeeJieHHeM. BJIOKM )Ke SA H T o6be,ll,MH.H­

JOT 3Tl1 HM-6JIOKH B e,ll,HHbiH <<perMOH>>. 0,11,Ha H3 B03MO)KHbiX 

MO,ll,HQJJ.1Kai.J.l1H TaKOrO fiO,ll,XO,ll,a eoeTOHT B npe,ll,eTaBJieHl1l1 perM­

OHa B BM,ll,e seero ABYX HaeeJieHHbiX MeeT: <<rOpO,ll,>> l1 <<eeJIO>>. 

Pa3yMeeTe.H, 3TO ,ll,OJI)KHbi 6hiTb HeKMe o6o6r.u.eHHhie 11 yeJIOB­

Hbie <<rOpO,ll,>> l1 <<eeJIO>>; eKopee eJie,ll,OBaJIO 6hi rOBOpl1Tb 0 

BhieoKoyp6aHM3MpoBaHHOH H eeJibeKoH llaenrx perMoHa. CaMo­

eTO.HTeJihHoe 3Hal!eHHe 6JIOKOB SA 11 T B TaKoH noeTaHOBKe 

yTpal!HBaeTe.H, eOOTBeTeTBYIOI.I.J.He HM pae4eTbl MOryT BbinOJI­

H.HTbe.H BHe MOAeJIH. BeJie,ll,eTBMe 3Toro eaMH 6JIOKH «eeJIO» 

l1 <<rOpO,ll,>> MOryT paeeMaTpHBaTbe.H KaK eaMOeTO.HTeJibHbie 

,ll,eM0-3KOHOMH4eeKMe MO,ll,eJIM. 

Ha pHe. 1. 12 npe,ll,eTaBJieHa 6JioK-exeMa TaKoH ,ll,eM0-3KOHO­

MH4eeKol1 MO,ll,eJIM eeJia. 3Ta MOAeJih 6hiJia peaJIH30BaHa eMeTe­

MOH nporpaMM. B HeH Bee 6JIOKH, KpoMe 6JIOKOB AeMorpa<jmM 

H o6pa3oBaHM.H 11 6JioKa 610,11,)KeTa BpeMeHH, o6be,ll,MHeHbi B 

<<eOU.MaJibHO-npoH3BO,ll,eTBeHHbiH 6JIOK» ( Cll B), npe,ll,eTaBJieH­

HbiH TpeM.H OTpaeJI.HMH: OCXll, HenpoH3BOAeTBeHHa.H e<j)epa 

eeJia - C J.1 KanMTaJibHOe eTpOHTeJibeTBO - C/J. IJpH Bbi6ope 

o6r.u.eH KOHI.J.erii.J.HH pa3Bl1Tl1.H eeJia Mbl HeXO,ll,HM J.13 He06XO,ll,J.1-

MOeTl1 BblfiOJIHeHM.H eeJIOM ero OeHOBHOH o6r.u.eeTBeHHOH <j}yHK­

U.HH - o6eene4eHHe o6r.u.eeTBa npO,lJ,YKU.HeH eeJibeKoro X03.HH­

eTsa. B eooTBeTeTBHH e npMH.HTOH OKP Be,ll,YI.I.J.HM .HBJI.HeTe.H 

Cll B. OeTaJihHhie 6JIOKJ.1 AOJI)KHbi <j)opMMpoBaTb yeJIOBH.H 

<PYHKI.J.HOHHpOBaHH.H CliB. TaK, B 6JioKe W paee4MTbiBaeTe.H 

nporH03Ha.H npO,ll,OJI)KHTeJibHOeTh pa6o4ero BpeMeHH AJI.H pa-

6oTHHKOB Tpex BblllleyKa3aHHbiX e<j}ep eeJia (e y4eTOM Tpe6ye­

MOH KBaJIH<j}HKai.J.HH) • .li.JI.H 3TOrO nporH03a B MO,ll,eJIM HenOJib-

30BaHa MeTO,ll,l1Ka paelJeTa 6JO,ll,)KeTOB BpeMeHH eeJibeKMX 

)KHTeJieH, npeAJIO)KeHHa.H B. A. ApTeMOBbiM H r. II. fB03,ll,eBOH 

[3]. B oeHOBY MeTOAMKM noJIO)KeHo paenpe,ll,eJieHMe eeJib­

eKoro HaeeJieHM.H no noeeJieHH.HM pa3JIH4HbiX TMnos. THn 

noeeJieHH.H, eorJiaeHo TMnoJiorMM eeJibeKHX HaeeJieHHbiX 

nyHKTOB, pa3pa6oTaHHOH B OT,ll,eJie eOI.J.MaJibHbiX npo6JieM 

J13MOIIII CO AH CCCP (eM. [14] ), onpe,ll,eJI.HeTe.H (BHe 

,11,aHHOH MO,ll,eJIH) ABYM.H <j)aKTopaMH: eTeneHbJO yp6aHM3aU.HH 

(Heyp6aHH3HpOBaHHbie J.1 yp6aHJ.13HpOBaHHbie) l1 pa3HOBH,ll,­

HOeTblO 3KOHOMH4eeKol1 eTpyKrypbi MaTepMaJibHoro npOl13BOA­

eTBa (eJia6o pa3Bl1Thie, epe,11,He pa3Bl1Thie H pa3BHTbie). 

IIp11 pae4eTax 3aTpaT speMeHH Y4HTbiBaeTe.H eTpyKrypa 

3aH.HTOeTH B noeeJieHM.HX pa3JIH4Hb!X TMnOB, 4HeJIO pa604J.1X 

AHeH B He,ll,eJie, ee30HHhie pa3Jil14H.H B eTpyKType 3aTpaT 

BpeMeHM eeJibeKHX )KJ.1TeJieH. 

B 6JioKe 6JO,ll,)KeTa BpeMeHM (W) nporH03HPYJOTe.H epe,ll,He­

eyro4Hbie H epe,ll,HerOAOBbie 3aTpaTbi BpeMeHH Ha 4eJioseKa, 

a TaK)Ke eyT04HbiH J.1 rO,ll,OBOH eOBOKynHbiH <j}OH,ll, BpeMeHH B 
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pa3pe3e 3a,ll,aHHbiX OTpaeJieBblX J.1 KBaJIH<j}HKai.J.MOHHbiX 

rpynn. TeM eaMbiM onpe,ll,eJI.HeTe.H L- KOJIH4eeTBO Tpy,11,a, 

He06XO,ll,l1MOe B OeHOBHblX npOH3BO,ll,eTBeHHbiX e<j}epax eeJia, 

KOTOpOe Y4HTbiBaeTe.H B eOU.HaJibHO-npOH3BO,ll,eTBeHHOM 6JIOKe 

np11 pae4eTe Tpe6yeMoro l!HeJia pa6o4HX MeeT. 

Ilp11 aHaJIH3e eTpyKTYPHOH eorJiaeoBaHHOeTH TPYAOBbiX 

peeypeOB J.1 nOTpe6HOeTeH eeJibeKOX03.HHeTBeHHOrO npOH3BO,ll,­

eTBa eHa4aJia BbinOJIH.HeTe.H pae4eT npeAJiaraeMoro 4HeJia 

pa604l1X MeeT. B eOOTBeTe'rBHH e HHM paeelJHTbiBaeTe.H 

MHrpai.J.HOHHbiH npHpOeT, KOTOpbiH paenpe,ll,eJI.HeTe.H 3aTeM 

eOI.J.HaJibHO-,ll,eMOrpa<j}H4eeKJ.1M 6JIOKOM ,ll,eMOrpa<j}HH J.1 o6pa30-

BaHJ.1.H Me)KAY KBaJIH<j)HKai.J.HOHHbiMM rpynnaMH. TaKMM o6pa-

30M, o6r.u.a.H l!HeJieHHOeTb HaeeJieHH.H eorJiaeyeTeH e npe,ll,Jiara­

eMhiM KOJIHl!eeTBOM pa604J.1X MeeT, a enpoe J.1 npeAJIO)KeHHe 

pa604eH eHJibl MOryT epaBHHBaTbeH no eTpyKrype. 

B ,11,pyroM BapHaHTe KOHI.J.enTyaJibHOH MO,ll,eJIH npOBep.HeTeH 

o6eene4eHHOeTb 3a,ll,aHHOH TpaeKTOpHH pa3BHTJ.1.H npOH3BO,ll,eT­

Ba TPYAOBbiMH peeypeaMH. Tor,11,a no OT,ll,eJihHOeTM BbinOJIHH­

IOTe.H pae4eThi B CIIB H B 6JioKe AeMorpa<j)HH H o6pa30BaHHH, 

a 3areM epaBHHBaJOTeH enpoe H npeAJIO)KeHHe pa6o4el1: eHJibi 

KOJIH4eeTBeHHO. 

IIpeAJIO)KeHHaH MO,ll,eJib eeJia 6hma peaJIH30BaHa eMeTeMOH 

nporpaMM, HenOJib30BaHHbiX AJI.H nporH03HpOBaHH.H pa3BHTH.H 

3ana,ll,HOeH6MpeKoro eeJia. Pae4eThi, BblfiOJIHeHHhie e noMOI.I.J.blO 

,ll,eM0-3KOHOMJ.14eeKOH MO,ll,eJIH eeJia B OT,ll,eJie eOI.J.HaJibHbiX 

np06JieM J1HeTHTyTa 3KOHOMJ.1KJ.1 J.1 opraHH3ai.J.HH npOMblllJJieH­

HOrO npoH3BO,ll,eTBa CO AH CCCP, no3BOJIHJIH TaK)Ke YT04-

HHTb J.1 OTpa6oTaTb pa3JIJ.14Hble MOMeHTbl o6r.u.eJ1 exeMbl 

nporH03HpOBaHH.H J.1 nO,ll,rOTOBHTb nepeXO,ll, K 6oJiee Bee06beM­

JIJOI.I.J.eH MO,ll,eJIH BH,ll,a (pH e. 1. 9.) 
3KenepHMeHTbl e MO,ll,eJiblO HarJI.H,ll,HO npO,ll,eMOHeTpHpOBaJIH 

B03M0)KHOeTb J.1 He06XO,ll,l1MOeTb eHJ.1)KeHHH MHrpai.J.HOHHOrO 

OTTOKa H, eJie,ll,OBaTeJibHO, eTa6HJIH3ai.J.HH eeJibeKOrO HaeeJieHHH 

(eM. [2]). 
BMeeTe e TeM OHH no3BOJIMJIH noH.HTb B3aHMOeB.H3H Me)KAY 

,ll,eMOrpa<j}H4eeKJ.1MJ.1 npou.eeeaMH, pOeTOM ypOBHH o6pa30BaHHH 

H poeTOM 3<j}<j)eKTHBHOeTH eeJibeKoro X03HHeTBa. Mo)KHO e,ll,e­

JiaTb BbiBO,ll, 0 TOM, liTO B yeJIOBl1HX 3ana,ll,HOeH6HpeKOrO eeJia 

OpMeHTai.J.H.H Ha BbieOKYJO pO)K,ll,aeMOeTb He .HBJI.HeTe.H OpHeHTa­

I.J.HeH Ha 3KeTeHCJ.1BHbie <j}aKTOpbl npOH3BO,ll,eTBa. J1HTeHeH<j}l1Ka­

I.J.H.H npOH3BO,ll,eTBa J.1 Mepbl, HanpaBJieHHbie Ha fiOBblllleHHe 

pO)K,ll,aeMOeTH, OKa3biBaJOTeH He npOTHBOpe4ai.I.J.HMH, a B3aHMO­

,ll,OfiOJIHHIOI.I.J.HMJ.1 ,11,pyr ,11,pyra. IJpOBe,ll,eHHbie pae4eTbl fiOKa3aJIH, 

4TO BHe,ll,peHMe Hayl!HO-TeXHH'IeCKoro nporpeeca o6Jier4aeTCH 

B ycJIOBHHx HHTeHCHBHoro o6HOBJieHHH noKoJieHHH B pa6o4eM 

B03pacre, B ycJIOBHHX, KOrAa B TPYAOcnoco6HhiH B03pacT 
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BCT)'naiOT 6oJiblllHe KOHTHHf'eHTbl MOJIO)l.eJKH, cnoco6HOH K 

o6y'leHHIO 11 nepeo6y'leHHIO. 04eBH)l.HO, 'ITO llO)l.06Hbie BblBO)l.bl 

MOf'YT 6biTb flOJIY'IeHbl TOJibKO Ha OCHOBe aHaJIH3a MO)l.eJieH, 

B KOTOpbiX KBaJIHcpHKaU,HOHHaH CTpyKTypa Ka,ll.pOB HBJIHeTCH 

orpaHH'IeHHeM AJIH pa3BHTHH npoH3BOAHTeJibHbiX CHJI. BMecTe 

C TeM npOH3BO)l.CTBO Tpe6yeT YCKOpeHHOf'O pOCTa ypOBHH 

KBaJIHcpHKaU,HH pa6o'leH CHJibl. 3TH Tpe6oaaHHH B npHHU,Hne 

MOf'YT 6b1Tb YAOBJieTBOpeHbl, HO BbiCOKHe TeMnbi pocTa KBaJIH­

cpHKaU,HH B03MOJKHbl JIHlllb npH HaJIH'IHH 60JiblllHX )l.eMOf'pacpH­

'IeCKHX pecypcoa ccpepbi o6pa3oaaHHH. 

2. BOCllPOH3BO~CTBO 
H CTPYKTYP A HACEJIEHH» 

2.1. 06I.IJ,He 3BOJIIOlJ,HOHHble ypaBHeHH.SI 

BOCnpoH3BO)l.CTBa H ,ll.BHJKeHH.SI HaceJieHH.SI 

YpaaHeHHe aocnpOH3BOACTaa BH)l.a 

00 

nF(t)= \ nF(t-x)L F(x) cp (x )dx (2.1 ) 
0 

)l.OCTaTO'IHO 113BeCTHO. 0)l.HaKO ef'O BblBO)l. o6bi'IH O )l.aeTCH B 

HecTporou, 3BpHCTH'lecKoli cpopMe. CTpomu ( no B03MOJK­

HOCTH) BblBO)l. HMeJI 6bi CaMOCTOHTeJibHOe MeTO)l.HqecKOe 

3HaqeHHe, oco6eHHO ecJIH OH 6hiJI 6hi )l.OCTaToqHo KOHCTPYK­

THBeH 11 COOTBeTCTBOBaJI B03MOJKHOH npaKTHl{eCKOH npou,e­

)l.ype pellleHHH. KpoMe Toro, TOJibKO a npou,ecce cTpororo 

BblBO)l.a MOJKHO BblHCHHTb B03MOJKHOCTH o6o6JJJ.eHHH, y qHTbl­

BaiOJJJ.ef'O 3BOJIIOU,HIO cpyHKU,HH BbiJKHBaHHH L(x) 11 pOJK)l.ae­

MOCTH Cfl (X) B HCTOpHqeCKOM BpeMeHH ( . 

J.fTaK, nyCTb n F (t) - HHTeHCHBHOCTb llOTOKa pOJK)l.eHHH )l.e­

aoqeK (pa3MepHOCTb- [t] - I) B 3aKpbiTOH )l.eMOI'pacpHqec KOH 

cucTeMe (~C). EcJIH nocTpOHTb AHCKpeTHYIO nocJie)l.oaaTe Jib­

HOCTb n 1, n 2, •.. , n 1, I' ,[I.e n ; (i = 1, 2, ... , L) - l{HCJIO pOJK)l.eHHH 

3a HeKOTOpbiH i-H 0Tpe30K apeMeHH, TO llOJIYl{HM CTy neHqaTyiO 

pa3pbiBHYIO cpyHKU,HIO c TeM 6oJiee HenpaaHJibHbiM KOHTypoM, 

qeM MeHbllle i-H HHTepBaJI (1'0,11., MeCHU,, CYTKH). llpe)l.nOJIO­

JKHM, 'ITO TeM HJIH HHbiM CnOC060M npOBe)l.eHa HenpepblBHaH 

annpOKCHMaU,HH cpaKTHl{eCKHX BeJIHl{HH n 1, n 2, ••• , n I HenpepbiB­

HOH cpyHKU,HeH n (t). llycTb [T, T] - penpo)l.yKTHBHbiH ne­

pHOA JKeHJJJ.HHbi (T~3T, HanpHMep, •=16, T=48). 3HaHue 

noToKa pOJK)l.eHHH ·a [t- T , t] no3BOJIHT aoccTaHOBH Tb ero 

11 B [t, t+M], ecJIH M:::;:;;T. Ou,eHHM CHH3Y 11 c aepxy q u cJio 

pOJK)l.eHHH !:iS;, B [t, t+!:J..t] y MaTepeH, pO)l.HBlllHXCH B !:J..x ;, 
T. e. B [f-X ;, f-X i- d. flpe)l.flOJIOJKHM, '{TO )l.eMOI'pacpuqecKaH 

CHCTeMa HaCTOJibKO MHOf'O'IHCJieHHa, '{TO 11 COBOKy nHOCTb po­

)l.HBlllHXCH N i a !:ix ; AOCTaToqHo BeJIHKa, HanpHMep 6oJibl.lle 

10 3 
HJIH 10 4, TaK '{TO eH MOJKHO COnOCTaBHTb KOI'OpTHYIO 

cpyHKIJ,HIO BblJKHBaHHH ({F (X, t- £ ;), f')l.e X;_ 1<£;<X;; £; ­
YCJIOBHaH TO'{Ka OTCl{eTa . .5JCHO, 'ITO JF (X, t - £;) npH cpHKCHpO­

BaHHOM £; MOHOTOHHO y6biaaeT ,11.0 
1
/ N . - cKa'IKaMH oT 1 ,11.0 0. 

flyCTb fF (X, t-£;) - COOTBeTCTBY~JJJ.aH HenpepbiBHaH an-
-F 

npOKCJ.1M <l i i i i >I [ (X, t-£;). 3TOH JKe COBOKynHOCTH pO)l.HB-

3-308 33 



llli1XOI MO)I.(HO COnOCTaBI1Tb ycpeAHeHHYIO HaKOnJieHHYIO Kp11-
BYIO AeTeii- noTOMKOB <D (x), rAe x;:;;::n·, a <D (x) ~<D (T) AJifl 
ucex x (<D (-r) =0). BBeAeHI1e 11CTOpwiecKoro upeMeHI1 t B 3TY 
cpyHK~1110, OTpa)l.(alO~ylO Tl1n BOCnp0113BOACTBa HaceJieHI1fl, 
T. e. 113MeHeHI1e ~eHHOCTHbiX ycTaHOBOK CeMbl1, npeACTaBJifleT­
Cfl HenpOCTbiM AeJIOM. 00-B11A11MOMy, TOqKa 11CTOp11qecKOH 
np11Bfl3KI1 <D (X) AOJI)I.(Ha 6hiTb 6JII1)1.(e K HaqaJiy penpOAYK­
TI1BHOrO nep110Aa, qeM K ero KOH~y. Bbi6epeM 0n11caH11e Ha­

KOnJieHHOH Kp11BOH p0)1.(AaeMOCTI1 B B11Ae <D (X, t-x+T). 
EcJII1 11CTOp11qecKoe upeMfl B [t- T, t] <<MeAJieHHOe>> 1

, TO 
norpelliHOCTI1 TaKoro on11caH11fl HeBeJII1KI1. Tenepb cocTaBI1M 
HepaBeHCTBa AJifl ;}.S ;: 

11S;~n;l1x;IF(x;_ 1 , ~;) [<D(x;+M, t-~;+T)-<D(x;_ 1 , t-
-~ ;+T)). (2.2) 

.LJ:anee: 

!1S;-;;::!!:;11x;IF(x;+M, ~;) [<D(x;_ 1+M, t-~;+T)-
-<D(x;- t>l-~;+T)), (2.3) 

3AeCb fl;=maxnF(t-~;), a fl;=minnF(t-~;) B [l-X;, 
t-x i- tl 

06~ee q11cJio PO*AeHI1H B [t, t+MJ y MaTepeii ucex 
B03pacTOB [T, T] cocTaBI1T: 

S (t, t+M) = ~ 11S ;+Q <t+M-T, t), 
l= l 

(2.4) 

rAe Q - q11cJio pO*AeHI1H y MaTepeii, pOA11Bllii1XCfl B [t+ 
+M-T,t). QqeB11AHO, Q(t-T,/)=0. 06biqHbll'v!_l1 O~eHKaMI1 
MO)I.(HO noKa3aTb, qTo np11 HenpepbiB_!!biX n, I, <D S -~-+0 np11 
max /}.x ;-+0 cy~eCTBYIOT npeAeJibl S 11 ~ 11, CJieAOBaTeJibHO, 
B03MO)I.(H0 11HTerpaJibHOe npeACTaBJieHI1e: 

t + ~t T 

I n F (x)dx= In F (t-x)l F (x, t-x) [<D (x+M, t-x+T)-
t T 

-<D (x, t-x+•>] dx+Q <t+M-T, t). (2.5) 

OyCTb 

. <D(x+M,t-x+•) - <D(x,t-x+•) -cp(x,t-x+•).(2.6) 
hm M 
.-.r~o 

1 T. e. a Te4eHHe npoMe)l{yTKa speMeHH, pasHoro AJlHHe penpo.zzyKTI1B-
HOro nepHOAa, Cy!lleCTBeHHbiX 113MeHeHI1H ypoBHH p0)1{AaeMOCTI1 He 
npoHCXOA11T. PeiJ. 

34 

.L1;eJifl paueHCTBO (2.5) Ha .'1t 11 nepexoAfl K npeAeJiy 
(!1t-+0), noJiyqi1M 

T 

nF(t)=lnF(t-x)IF(x, t-x) cp (x, t-x+T)dx+n(t-
r 

-T)I(T) Cf> (T, t). (2.7) 

06biqHo Kp11Bafl A11cpcpepeH~I1aJibHOH p0)1.(AaeMOCTI1 cr (x) 
YH11MOAaJibHa c HyJieBblM11 rpaH11qHbiM11 ycJIOBI1flMI1 ( cr ( T)= 0, 
cp(T)=O). TaK11M o6pa30M, ypauHeHI1e uocnp0113BOACTBa ua­
ceJieHI1fl MO)I.(HO npeACTaBI1Tb B cpopMe: 

T 

n F (t) =In F (t-x) r (x, t) dx, (2.8) 

rAe 

r (x, t) =IF (x, t-x) cp(x, t-x+T). (2.9) 

1.J:epe3 cpyHKII;1110 n F (t) Bb!pa*aeTCfl TaK)I.(e PflA APYri1X 
xapaKTep11CTI1K AB11)1.(eHI1fl HaCeJieHI1fl (nOTOK CMepTeH, qi1C­
JieHHOCTb )1.(11BY~I1X, ql1cJieHHOCTb B03paCTHbiX rpynn, 803-
paCTHaH nJIOTHOCTb 11 AP·). HanpHMep, ql1cJieHHOCTI1 nony­
JIHII;11H: 

00 

pF(t)= 1 nF(t-x)IF(x,t-x)dx, 
0 

00 

pM(t)=O+Q) lnF(t-x)IM(x,t-x)dx, 
0 

p (t) =P F (t) +PM (t). 

(2.10) 

(2.11) 

(2.12) 

3AeCb Q ~ 0,05 (Q ~ 512/ 488 - 1, T. e. 1136biTOK MaJibqJ1KOB 
cpeAH PO*AeH11H). 

HuTeHCI1BHOCTb o6~ero noTOKa PO*AeHI1H n (t): 

n(t) =n F (t) +n M (t) = (2+Q)n F (t). (2.13) 

liHTeHCI1BHOCTb nOTOKa CMepTeH MO)I.(HO npeACTaBI1Tb B B11Ae: 

mF(t)=- ( nF(z) 
a 

M 

mM(t)=-O+Q) I nF(z) a (t-z,z)dz . 
- oo 

J1HTeHCI1BHOCTb o6~ero nOTOKa CMepTeii: 

m(t)=mF(t)+mM(t). 
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(2.14) 

(2.15) 

(2.16) 



Bo3pacTHhie nJIOTHocrn HaceJieHJ151: 

(2.17) 
F F f F (x, t) = n (t - x)l (x, t-x) 

00 

\ F F 

0 
n (t - x)l (x, t-x)dx 

(2.18) 
F M 

f
M( )- n (t-x)l (x,t-x) 

x,t-
00 

F M b n (t-x)l (x, t-x) dx 

11HTerpHpOBaHHe (2.17, 2.18) B (XJ, X 2) AaeT OTHOCH­

TeJihHOe COAepJKaHHe TeX HJIH HHhiX B03paCTHhiX KOHTHHreH­

TOB B HaceJieHHH. MoJKHO noKa3aTh, qTo cyi.IJ;eCTByeT KpHBa51, 

pa36HBaiOll.l,a51 nJIOCKOCTh (XJ, X 2) Ha o6JiaCTH C TeMnOM 

pOCTa, MeHblllHM H 60JihlliHM, qeM 06ll.I,HH TeMn H3MeHeHH51 

qHcJieHHOCTH nonyJI51~HH P (t). YKaJKeM ell.l,e OAHY npocryiO 

CB513h MeJKAY n(t), m(t) H P(t): 

n (t) -m (t) =P' (t). (2.19) 

11TaK, tJ,aH BhiBOA HHTerpaJihHOrO ypaBHeHH51 BOCnpOH3-

BOACTBa AJI51 n, npHqeM B 6oJiee o6I.IJ;ei1 cpopMe (c yqeTOM 

3BOJIIO~HH l, cp B HCTOpHqecKOM BpeMeHH). OcTaJihHhie xa­

paKTepHCTHKH ABHJKeHH51 HaCeJieHH51 B npHH~Hne BbipaJKaiOT­

C51 qepe3 n " l. HeKOTOphie norpernHOCTH BhiBOAa CB513aHhi 

C AeTepMHHHCTCKOH TpaKTOBKOH CTaTHCTHqeCKHX cpyHK~HH 
n, l, <p KaK HenpepbiBHhiX. QqeBHAHO, B03MOJKeH H Bep051T­

HOCTHhiH BhiBOA ypaBHeHH51 BOCnpOH3BOACTBa Ha OCHOBe OnH­

CaHH51 nOTOKa pOJKAeHHH HeOpAHHapHhlM (6JIH3He~hl), CJIY­

qaHHhiM npo~eCCOM C nepeMeHHhlMH B HCTOpHqeCKOM BpeMeHH 

napaMeTpaMH. Bep051THOCTHa51 TpaKTOBKa l MOJKeT noTpe6o­

BaTh AOnyi.IJ;eHH51 (He6eccnOpHOrO) 6epHyJIJIHeBOCTH nOTOKa 

CMepTeH B HenepeceKaiOI.IJ;HXC51 HHTepBaJiaX. Bo BC51KOM CJiy­

qae B CO~HaJihHOH CTaTHCTHKe HCnOJih30BaHHe Bep051THOCT­

HhlX MeTOAOB AOJIJKHO onpeAeJI51ThC51 cyll.l,eCTBOM 3aAaqH H, 

KaK npaBHJIO, npoBep51ThC51 3KcnepHMeHTaJihHO. YKaJKeM 3AeCh 

JIHIIIh Ha OAHY Bep051THOCTHYIO B03MOJKHOCTh. EcJIH perneHHe 

(2.8) (HanpHMep, rnaraMH qepe3 •) AaeT n(t) - HenpaBHJih­

HO KOJie6JIIOll.I,YIOC51 OKOJIO nOCT051HHOrO 3HaqeHH51 (KBa3HCTa­

~OHapHOe HaCeJieHHe), TO B03MOJKHa nOnhiTKa MOAeJIHpOBa­

HH51 n (t) CTa~HOHapHblM CJiyqaHHhiM npo~eCCOM. Jl:JI51 3TOrO 

HaAO nocTpOHTh KOppeJIH~HOHHYIO cpyHK~HIO y (T) cpJiyKTya­

~HH n(t) u npoBepHTh ycJIOBHe y(•)-0 npu •-oo. B 3TOM 

cJiyqae B03MOJKeH nporH03 n (t) KaK no cpeAHeMy 3HaqeHHIO, 

TaK 11 c yqeTOM noJIH pacceuBaHHH. Jl:JIH pacTyll.l,ero HaceJie­

HH51 ~eJiecoo6pa3HO Bhl51CHHTh CTOXaCTHqecKyiO npHpOAY 

36 

J .. 
Jf 
:I 
I• -
-J· 

~· 

-

,, 
i: 
J 

J ' 

~t 
t 

.. , 
;. 

) 

' 

• .. 
' 

IL .. 
.. 
~: 
,1 
.. : ... 
; , 

I ~ 

~~ 

l 
,~ 

'l .. 
-;ill .. 

1 
1' 

ii 
(~ 

" ,I 

.. 
} 
' t 

n' !1n 
TeMna pOJKAaeMOCTH k (t) =- HJIH k (t) =- (n' He cyll.l,eCT-

n 1'1tn 
IJYeT B TOqKe H3JIOMa n (t), paccMaTpHBaeMoM: AeTepMHHHCTH­

qecKH). 

EcJIH k (t) MOAeJiupyeTc51 cTa~HOHapHhiM cJiyqai1:HhiM npo­

~eccoM, TO 3aMernM, qTo 

t 

bk(x)dx 
P(t)=P(O)e ~P(O)e (k(x) ) t. (2.20) 

EcJIH cpeAHHH TeMn ( k (x) ) >0, TO poeT P (t) HeCKOJihKO 

CHJihHee 3KCnOHeH~HaJihHOrO ( O~eHKa (2.20) BhiTeKaeT H3 

HepaBeHCTBa 11eHCeHa AJI51 BOrHyTOH cpyHK~HH 3KCnOHeHThl). 

0TMeTHM, qTo B CJIYqae CTa~HOHapHOH CJIYqaHHOH cpyHK­

~HH TeMna k (x) npo~eAypa HaxOJKAeHHH cpeAHero TeMna 

k= ( k (X) ) B npHH~Hne npH6JIHJKeHHO CBOA}1TC51 K o6hiqHOH. 

Jl:eHCTBHTeJihHO, nyCTh 
t 

kt+b~ (x)dx 
nF(t)=nF(O)e ; ( ~(x) ) =O. (2.21) 

IJOACTaBJI5151 (2.21) B ypaBHeHHe BOCnpOH3BOACTBa (2.8), 
noJiyquM: 

1 1- x 

b~(x)dx T b ~ (z)dz 
e = \e- kxe r(x, t)dx. 

(2.22) 

IJoJiaraH «IIIYM>> ~ (x) AOCTaTOqHO BhlCOKOqacTOTHhiM, npeA­

CTaBHM 

t -x I t 

< 
I ; (z) dz > < I ~ (z ) dz - I £ (z) dz > 

e o = eo 1-x = 

I I 

< 
I ; <z)dz) 

::::: eo ( e- IL ~ (z)dz). (2.23) 

YcpeAHHH ypaBHeHHe (2.22) H o6o3Haqa51 nocJieAHee Ma­

TeMaTuqecKoe OJKHAaHHe B (2.23) qepe3 1jJ (x, t) > 1, noJiyqHM 

AJIH pacqeTa k ypaBHeHue: 

T 

1 I - kx 
= e 'IJ(x,t)r(x,t)dx. (2.24) 

3"-ro ypaBHeHHe peiiiaeTcH c noMOI.IJ;hiO ~eJiecoo6pa3HhiX 
pa3JIOJKeHHH e - kx no x H <<3aMopaJKHBaHH51>> 1jJ (x, t) r (x, t) 
OTHOCHTeJihHO HeKOTOporo lo. fioJiee aAeKBaTHhiH pacqeT Tpe-

6yeT OnHCaHH51 k (X) HeCTa~HOHapHbiM CJiyqaHHhiM npo~eCCOM 
C 3BOJIIO~OHHpyiOll.I,HMH no [ napaMeTpaMH. 
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Cneu;11aJibHYI0 npo6JieMy npet:t.c TaBJijieT 3aMbiKaHI1e ypas­

HeHI1ji BOCnp0113BOACTBa ypaBHeH11jiMI1 CBji3H QJYHKU:11H l, q:> C 

tJ.eM0-3KOHOMI1lleCK11MI1 xapaKTep11CTI1KaMH 3aKpbiTOH t:t.eMO­

rpaQJI1lleCKOH CI1CTeMbl (Hanp11Mep, cpetJ.Hjiji nJIOTHOCTb no­

nyJijiiJ;I111, cpetJ.HI1H tJ.YilleBOH AOXOA, COU:I1aJibHO-rl1rl1eHI1lleCKHe 

ycJIOBI1ji cpetJ.bi 11 t:t.p.). llO-B11A11MOMy, TaKHe 3aBI1C11MOCTI1 

AOJI)f(Hbl HOCI1Tb perpeCCI10HHbiH, T. e. 11CTOp11lleCKI1 OrpaHI1-

lleHHbiH, xapaKrep. 

Bo3MO)f(HO, B 6JIH)f(ai1ruee speMji B CBji311 c pocTOM Ha­

ceJieHI1ji, rJI06aJibHblX CpetJ.OBbiX OrpaHI1lleHI1H OKa)f(eTCji B03-

M0)f(H0H H COU:11aJibH0-6110JIOrl1lleCKaji KOJII1lleCTBeHHaji TeO­

p11ji BHyTpeHHI1x B3ai1MOCBji3ei1 n, P, l, q:>, t:t.onOJIHHTeJihHhiX 

K 113JIO)f(eHHhiM ¢opMaJihHO-JIOrHllecKI1M. BMecTe c TeM y)f(e 

113JIO)f(eHHaji 06JJJ.aji CBOtJ.Ka ypasHeHI1H AB11)f(eHI1ji HaCeJieHI1ji 

npet:t.CTaBJijieTCji 11MeiOJJJ.eH cyrueCTBeHHOe HayliHO-MeTOtJ.I1-

lleCKOe 3HalleHHe: OTbiCKaHI1e 06lJ111X B3ai1MOCBji3eH, 11HBa­

p11aHTOB AB11)f(eHI1ji, nOnylleHI1e KOHKpeTHbiX pe3yJihTaTOB tJ.Jiji 

KJiaCCI1lleCKI1X MOtJ.eJieH CTa611JibHOrO 11 CTaU:110HapHOrO Hace­

JieHI1ji, a TaK)f(e 11 6oJiee o6ru11x np11 onpet:t.eJieHHbiX t:t.ony­

rueHI1j!X OTHOCI1TeJibHO pOJII1 11CTOp11lleCKOrO BpeMeHI1 t. 

2.2. Bo3pacTHaji CTPYKTypa 

11 noTeH~HaJI pocTa HaceJieHHji 

2.2.1. 8eKTOp Ol.leHOK H ero CBOHCTBa 

PerueHI1e aK1)'3JibHhrx npo6JieM Hapot:t.oHaceJiemtji, 33Aall 

3QJQJeKTHBHOH t:t.eMorpaQJ11lleCKOH nOJIHTHKI1 Tpe6yeT 6oJiee 

rny60KOro ll0H11Mar'ii1H MeXaHI13Ma BOCnpOH3BOtJ.CTBa HaCeJie­

HI1H • .Il:JIH 3TOrO He06XOAJ1Ma t:t.aJibHeHlJ1aji pa3pa60TKa MeTO­

tJ.I1K11 t:t.eMorpa¢11llecKoro aHaJII13a. 3a nocJiet:t.Hee speMH 

oco6oe BHI1MaHI1e 3t:t.ech YAeJijieTcji onpet:t.eJieHHIO cTeneHI1 

BJII1HHI1ji B03pacTHo-noJiosoi1 CTPYKTyphr HaceJieHI1H Ha Telle­

HI1e tJ.eMOrpaQJ11lleCKHX npOIJ;eCCOB 11 OIJ;eHKe BKJiat:t.a, BHOCI1MO­

rO eiO B BOCnpOH3B0ACTBO HaCeJieHI1ji. 

PaccMoTp11M MaTp11liHYIO MOAeJib )f(eHcKoro HaceJieHI1H, y 

KOTOporo 11HTeHCI1BHOCTb p0)f(tJ.eHI1H 11 nOpjitJ.OK BbiM11paHI1ji 

Hei13MeHHhi. KaK 113BeCTHO, TaKaji MOAeJih 3at:t.aeTcH MaTp11u:ei1 

JlecJII1, L: 

L= Po 0 ... 0 

( 

<:Do CD, ... CD"') 

.: .... ::···p::=·:····:· ' 
3tJ.eCb <D; - BepOHTHOCTb TOrO, liTO )f(eHlJ111Ha, HaXOtJ.jiJJJ.aHCji 

B B03pacre i B HallaJie rot:t.a, pOAHT B TelleHHe rot:t.a ll,eBOliKy, 
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tJ.O)f(HBruyiO AO HallaJia cJietJ.YIOJJJ.ero rot:t.a; P; - sepOHTHOCTb 

TOrO, liTO Ta )f(e )f(eHlJ111Ha tJ.0)1(11BeT AO HallaJia CJietJ.YIOJJJ.ero 

rot:t.a 
2
• 

B t:t.aJibHei1rueM AJIH KpaTKOCTI1 Ha30BeM <D; K03QJQJHu;HeH­

TaMI1 pO)f(t:t.aeMOCTI1, a P; - K03QJQJ11U:11eHTaMI1 AO)f(I1TI1ji AO 

B03pacTa i + I . 
0603Halii1M llepe3 W npet:t.eJibHbiH B03pacT )f(I13HI1, a 

npet:t.eJibHbiH penpOAYKTHBHhiH B03pacT - llepe3 ~· TaKI1M 

o6pa30M, <D~ =F 0; CD~ + , = ... = CD"' = 0. C paccMaTpHsaeMoi1 

MOAeJibiO CBH3biBaiOT o6biliHO CJieAYIOlJ1He xapaKTep11CTI1KI1: 

CTa611JibHOe HaceJieHI1e v = ( Vo, vI' ... , v.,), TeMn poeT a 

CTa611JibHOrO HaceJieHHH 'A =e' (rAe r - 11CTI1HHbiH K03QJ­

QJI1u;HeHT eCTeCTBeHHOrO np11pOCTa). 0HI1 Onpet:t.eJijiJOTCH 113 

cooTHorueHI1H LV = 'A V, 'A> 0. TaKI1M o6pa30M, 'A - noJIO)f(I1-

TeJihHOe co6cTBeHHOe lii1CJIO MaTpHU:bi L, a V - npasbri1 co6-

CTBeHHhii1 BeKTOp (CTOJI6eu:), OTBellaiOruHH 3TOMY lii1CJiy. 

3aMeT11M, liTO 'A onpet:t.eJijieTCH et:t.I1HCTBeHHbiM o6pa30M, 

a V - C TOliHOCTbiO AO nOJIO)f(I1TeJibHOrO MH0)f(I1TeJiji. l1HbiM11 

CJIOBaMI1, HeOTp11U:aTeJibHbie C06CTBeHHbie BeKTOpbi, OTBellaiO­

lJ111e 'A, o6pa3yiOT JIYll s ( w + I ) -MepHOM npocTpaHCTBe. 

JlerKO nposep11Tb, liTO CTa611JibHOe HaCeJieHI1e V HMeeT 

B11A: 

V = C ('A"' lo,'A'"- 1[,, ... , 'A"'- il;, ... , 'Alw-1• 110 ) , (2.25) 

rt:t.e l; =Po P,, ... , P; - J, (i> 1), lo = I - lii1CJia tJ.O)f(I1BaiOrui1X 

AO B03paCTa i , C - np0113BOJibHOe nOJIO)f(I1TeJibHOe lii1CJIO. 

HapHAY c npasbrM co6cTseHHbiM seKTopoM V MaTp11U:hi L 
MO)f(HO paCCMOTpeTb 11 JieBbiH C06CTBeHHbiH BeKTOp (CTpOKy) 

3TOH MaTp11U:bl. 3TOT BeKTOp g = (g0 , g 1, ••• , g"' ) onpet:t.eJIH­

eTCji 113 ypasHeHI1ji g L = 'Ag . TaK )f(e KaK 11 V, OH MO)f(eT 6hiTb 

Hai1t:t.eH c TOliHOCTbiO AO noJIO)f(I1TeJibHOro MHO)f(I1TeJiji. HeTPYA­

HO 3aMeTI1Tb, liTO 

g = c( ~ ± tk(j)k -~- ~ tk(j)k 

lo k = O ')..' ' l ~ 'J...k~' 
I k= l 

~ 

••• , _!__ L tk<~\ 
I; 'J...k - i, 

k = i 

o) (2.26) ... , CD~ , 0, ... , 

2 
CMblCJJ K03¢¢111.111eHTOB C])i 11 P; TOT JKe, 4TO 11 B CTaTbe [1], 

KOTOpaH flOCJJYJKI1JJa OTnpaBHOH T04KOH )l,JIH ,l),aHHOH pa60Tbl. 

B ,ll,aHHoii rnaae aeKTOpbi, oni1CbiBaiOll.ll1e B03pacTHYIO CTPYKTypy, 

o603Ha4aiOTCH CI1MBOJJaMI1 Bl1,l),a X, y, a HOMepa KOOp,!1,11HaT 3TI1X BeKTOpOB 

(T. e. 3Ha4eH11H B03paCTOB) - CI1MBOJJaMI1 i, j , k; COOTBeTCTBeHHO KOOp,!1,11-

HaTbl BeKTOpa X, T. e. 411CJJeHHOCTI1 COOTBeTCTBY!Oll.II1X B03paCTHblX rpynn, 

0603Ha4a!OTCH X; (11J111 Xj, 11J111 Xk). 
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ITOfUITHO, 'ITO BKJI3Abl p33HbiX B03p3CTHbiX rpynn B BOC­

np01-13BOACTBO HaceJieHIUI pa3JII1'1Hbi. KoopA11HaTbi seKTopa g, 
onpeAeJieHHoro <f>opMyJioi1 (2.26), np11 C= 1 MO)KHO pac­

cMaTp11B3Tb K3K OU.eHKI1 BKJI3A3 COOTBeTCTBYIOll.I,I1X B03p3CTOB 

B BOCnp0113BOACTBO HaCeJieHI1.SI. ,LJ:JI.H Bbi.SIBJieHI1.SI AeMorpa<f>l1-

'leCKOrO CMbiCJia 3TI1X KOOpA11HaT paCCMOTp11M CTa611JibHOe 
HaceJieHI1e. 

ITp11MeM '111CJieHHOCTb HaceJieHI1.H B B03pacTe AO OAHoro 

rOAa Ha H3'13JibHbiH (6a30BbiH) MOMeHT 33 eAI1HI1u.y. l!epe3 k 
JieT '111CJieHHOCTb 3TOrO HaCeJieHI1.SI, AO)KI1Blllero AO B03pacTa k, 
COCT3BI1T [k. l!11CJIO AeTeH, pO)KAeHHbiX 3TOH KOrOPTOH B 

B03p3CTe k, COCT3BI1T l kQJk. 06ll.l,ee '111CJIO AeTeH B B03pacTe 

AO OAHOro rOAa 33 speM.SI k 6JiarOA3p.S1 CTa611JlbHOCTI1 HaceJie­

HI1.SI pasHo 'Ak. TaKI1M o6pa3oM, AOJI.H AeTe11, pO)KAeHHbiX 

paCCMaTp11B3eMOH H3MI1 KOrOpTOH, B o6ll.l,eM '111CJie AeTeH B 

lk(J)k 
B03pacTe AO OAHOro roAa cosnaAaeT 3a speM.H k c --k-. 

A. 

,LJ:JI.H OU.eHKI1 06ll.l,ero BKJiaAa 3TOH KOrOpTbl B HeKOTOpOM 

rOAY i = ~ B socnp0113BOACTBO HaceJieHI1.SI B Te'leHI1e scero 

ocTasllleroc.H penpOAYKTI1BHOro nep11oAa i , i + I , ... , ~ cJieAyeT 

CJIO)KI1Tb COOTBeTCTBYIOll.l,l1e AOJII1, npeAB3p11TeJibHO 003a6o­

TI1Bllli1Cb o TOM, 'IT06bi OHI1 Bbi'II1CJI.HJII1Cb OT OAHOH 11 TOH )Ke 
seJII1'111Hbi. BoJiee Toro, npeAnOJIO)KI1M, 'ITO '111CJieHHOCTb AeTel1 

B B03pacTe AO OAHOro roAa so see nep110Abi k = i , i + I, ... , ~ 
OCTaeTC.SI Hei13MeHHOH 11 COBOaAaeT C 11Mel0ll.I,I1MC.SI Ha MOMeHT i 
KOJII1'1eCTBOM !../. TorAa '111CJIO AeTe11, pO)KAeHHbiX paccMaTp11-

saeMol1 H3MI1 KoropTol1, cosnaAaeT B B03pacTe i c '111CJIOM 

. / .()). 

LCD = 'A'-'-.', a s B03pacTe k > i- c '111CJIOM 
I I ')...' 

. /k(J)k h(J)k 
'A' --=--. 

A.k A.k -i 

06ll.l,a.SI '111CJieHHOCTb AeTeH, pO)KAeHHbiX 3TOH KOrOpTOH np11 

~· I (J) 

k ~ i, pasHa ~ ~-~. 0THOllleHI1e 3TOH cyMMbi K OOI.ll,ew '111C-
k =;A. 

JieHHOCTI1 )KI1BYll.I,I1X B MOMeHT i 11 BbiCTY naeT OU.eHKOH AOJI11 

JIIOAei1 i-ro B03pacTa . 

B CB.H311 c Bbilllei13JIO)KeHHbiM 6yAeM Ha3biB3Tb seKTop g, 
onpeAeJieHHbiH <f>opMyJioi1 (2.26), np11 C= 1 seKTopoM ou.eHOK 

B03pacTHOH CTPYKTYPbi. 

Ha sa)KHYIO poJib seKTOpa ou.eHOK np11 11CCJieAOBaHI111 

AeMorpa<f>11'1eCKI1X npou.eccos o6paTI1JII1 BHI1MaHI1e E. AHApees 

11 C . IT11p0)KKOB [1], KOTOpbie 11CCJieAOB3JII1 C OOMOI.ll,blO 
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3Toro seKTopa sonpoc o noTeHu.l1aJie AeMorpa<f>11'!ecKoro pocTa. 

YKa)KeM Ha HeKOTOpbie csoi1cTsa seKTopa ou.eHOK. 

1. ITycTb X(o) = (x0,0 , Xo,1, ... , Xo.w) - peanbHOe HaceJieHI1e 

B HeKOTOpOM 6a30BOM rOAY· 3AeCb Xo,; - '111CJieHHOCTb B03p3CT­

HOH rpynnbi i , w - npeAeJibHbiH B03pacT. 

B pe3yJibTaTe nepeAB11)KeK, ocyl.ll,eCTBJI.HeMbiX c noMOll.l,blO 

MaTp11II.bi L, s HeKoTopoM roAy t 3TO HaceJieHI1e nepei1AeT 

s cocTO.HHI1e L'x<o)=xu)= (x ~.0 , f 1•1, ••• , x ,,,,). ITp11 3TOM cnpa­

BeAJII1BO paseHCTBO 3 (g, x ,) = 'A (g, x <O)). 
2. KaK 113BeCTHO, B CI1JIY csolicTsa 3prOA11'1HOCTI1 peaJibHOe 

HaCeJieHI1e CTpeMI1TC.SI K CTa611JibHOMY ( CTa611JII1311pyeTC.SI). 

BoJiee TO'IHO: 

~ -+ aV 
A. ' , 

rAe V - CTa611JlbHOe HaCeJieH11e; a - HeKOTOpoe '111CJIO, 33BI1-

0Ill.l,ee OT Ha'I3JibHOrO COCTO.SIHI1.SI X(O )· HeTPYAHO nposep11Tb, 

11COOJib3Y.SI CBOHCTBO (2.25), 'ITO 

TaK!1M o6pa3oM, 

(g , x(o)) 
a=--

..5.!l. ...... 
A.t 

(g, V) 

(g , X(Q) ) v . 
(g, V) 

(2.27) 

0TMeTI1M, 'ITO seJII1'111Ha (~-;-1i') V, BXOA.Hll.l,a.H s npasy10 

'13CTb <f>opMyJibl (2.27), He 33BI1CI1T OT KOHKpeTHOrO Bbi6opa 

seKTopa V, T. e. OT '111CJia C>O, BXOA.Hll.l,ero B onpeAeJI.HIOll.l,ylO 

3TOT seKTOp <f>opMyJiy (2.25). B HeKOTOpbiX cJiy'la.Hx YA06Ho 

paCCMaTp11B3Tb C06CTBeHHbie BeKTOpbl np11 TOM 11JII1 11HOM 

cneu.11anbHOM Bbi6ope '111CJia C. KaK npasi1Jio, 3TO '111CJIO 

Bbi611paiOT OAHI1M 113 ABYX cnoco6os: 

1) C Bbi611palOT TaK, 'IT06bi CYMMa KOOpA11H3T co6CTBeH­

HOrO BeKTOpa paBH.SIJI3Cb eA11H11U.e. COOTBeTCTBYIOll.I,I1H BeKtop 

o603H3'111M qepe3 V1• 113 113JIO)KeHHOrO CJieAyeT, 'ITO V1 

YAOBJieTsop.HeT YCJIOBI110 (l , V,) = 1, rAe l = (1, 1, ... , 1); 
2) C Bbi611palOT TaK, 'IT06bi OOJIY'II1Bllli1HC.SI co6cTBeHHbiH 

seKTOp V 2 YAOBJieTBOp.SIJI paseHCTBY (g , V 2) = I. ITp11 TaKOM 

Bbi6ope C06CTBeHHOrO BeKTOpa COOTHOllleHI1e (2.27) Op1106pe­

TaeT oco6eHHO npOCTOH B11A: 

X (I) 7 -+ (g, Xco) > V2. (2.28) 

3 CHMBOJIOM (g, x) o6o3Ha4aeTCH cKaJIHpHoe np0113BeAeH!1e seKTopos 
g 11 x: ,,, 
(g,x) = ~ g;x;. 

i = O 
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B AaJibHeiiweM Mbl 6yAeM "CDOJib30BaTb KaK BeKTOp vi> 
TaK " BeKTOp V 2. 

113 cpopMyJihi (2.27) cJieAyeT, 4TO npeAeJibHoe 3Ha4eH"e 
mo6oro JI"Hei1Horo noKa3aTem! B03pacTHOH CTPYKTYPhi Bbipa­
)KaeTCH 4epe3 CTPYKTYPY Ha4aJibHOro HaceJieH"H " seKTop 
O~eHOK g. llOA .JlliHeHHbiM DOKa3aTeJieM Mbl DOH"MaeM mo6oi1 
noKa3aTeJib B"Aa (u , x), rAe x - B03pacTHaH CTPYKTypa, au -
HeKOTOpbiH cp"Kc"posaHHhiH seKTOp. TaK, JI"HeHHhiM noKa3a­
TeJieM HBJIHeTCH 06Il.l,aH 4"CJieHHOCTb HaCeJieH"H U = 1 = 
= (1, 1, ... , 1), 4"CJieHHOCTb HeKOTOpOH rpynnhi HaCeJieH"H 
U = (0, ... , 0, 1, ... , 1, 0, ... , 0) , rAe eA"H"~bl CTOHT Ha MecTax, 
OTBe4aiOUJ,"X B03pacTaM, BXOAH~M B AaHHYIO rpynny, a 
HYJI"- Ha OCTaJibHbiX MeCTaX, KOJI"4eCTBO BCeX yMepumx 3a 
roA "3 onpeAeJieHHOH r pynnhi B03pacTOB, KOJI"4ecTBO scex 
pO)KAeHHbiX HaCeJieH"eM HeKOTOpOH rpynnhi B03paCTOB " T. A· 

llyCTb (u, X) - HeKOTOpbiH JI"HeHHbiH DOKa3aTeJib; X(t) ­

B03pacTHaH CTPYKTypa peaJibHOro HaceJieH"H B roA t, "CXOAH­
Il.l,aH "3 B03pacTHOH CTPYKTYPhi x,0J B 6a30BOM rOAY· YMHO)KaH 
COOTHOWeH"e (2.27) CKaJIHpHO Ha BeKTOp U , DOJIY4"M: 

(u. xuJ) -+ 
,.,~ 

(u , V) 

(g,Vl (g, x,oJ ). (2.29) 

3Aecb V - npo"3BOJihHhiH co6cTBeHHhiH seKTop. Tai<"M 
o6pa30M, np" AOCTaT04HO AaJieK"X MOMeHTax speMeH" T 
3Ha4eH"e JI"HeHHOrO DOKa3aTeJIH Ha TpaeKTOP"" AB")KeH"H 
HaCeJieH"H onpeAeJIHeTCH np"6JI")KeHHbiM paseHCTBOM: 

y (u, V) 
(u, x(T)) ;:::::::: A. - - (g, x<0) . 

(g, V) 

0TMeT"M, 4TO cosoKynHOCTh seJiwmH A, V, g no3BOJIHeT 

OAH03Ha4HO soccTaHoB"Th MaTp"ey nepeAB")KeK L " TeM 
CaMbiM paccMaTP"BaeMyiO MOAeJib. 3TO 03Ha4aeT, 4TO Ka)KAbiH 
pe)K"M BOCnp0"3BOACTBa DOJIHOCTbiO xapaKTep"3yeTCH yKa3aH­
HOH COBOKYDHOCTbiO BeJI"4"H. 

2. 2. 2. floTeHL\HaJJ n.eMorpaQ>w!ecKoro pocn 

flp"MeH"M BeKTOp O~eHOK g AJIH BbiHCHeH"H BODpOca 0 
noTeH~"aJie AeMorpacp"qecKoro pocTa. lloHHT"e noTeH~"aJia 
pOCTa, BBeAeHHOe fl. BeHCaHOM Ha OCHOBe HenpepbiBHOH MOAe­

JI" CTa6"JibHOrO HaCeJieH"H, 6a3"pyeTCH Ha CJietJ.YIOil.I,"X CO­
o6pa)KeH"HX (2, 13]. flpeADOJIO)K"M, 'ITO C HeKOTOpOrO MO­
MeHTa speMeH" t = 0 HaceJieH"e coxpaHHeT He"3MeHHbiH 

DOpHtJ.OK BbiM"paH"H, a xapaKTep"CT"K" pO)KAaeMOCT" Bbi6pa­
Hbl TaK, 'ITO "CT"HHbiH K03cpcp"~"eHT np"pocTa paseH HYJIIO 
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("JI", 'ITO TO )Ke caMoe, TeMn pocTa paseH eA"""~e). 3To 
03Hal!aeT, 'ITO COOTBeTCTBYIOil.l,ee CTa6"JibHOe HaCeJieH"e 6yAeT 
CTa~"OHapHbiM. 0THOWeH"e Me)KAJ 'I"CJieHHOCTbiO 3TOrO 
npeAeJibHOrO CTa~"OHapHOrO HaCeJieH"H " 'I"CJieHHOCTbiO 
"CXOAHOrO HaCeJieH"H Ha3biBaeTCH DOTeH~"aJIOM AeMOrpacp"­
l!eCKOrO pOCTa. 

OnpeAeJI"M noTeH~"aJI B paccMaTp"saeMoii 3AeCh A"CKpeT­
HOH MOAeJI". 11cXOAHbiH pe)K"M socnpo"3BOACTsa HaceJieH"H 
3aAaH 'I"CJiaM" AO)K"BaiOil.I,"X [ 0, [ 1. ... , l ,,, " K03cpcp"~"eHTaM" 
<1>0, <I>~, ... , <I>,., . TeMn pocTa A onpeAeJIHeTcH np" 3TOM KaK 
e,ll"HCTBeHHOe DOJIO)K"TeJibHOe peUieH"e ypaBHeH"H 

~ + I ~ ~- 1 
A = <I>oloA + <I>Il1A + ... + <I>~l~. 

Bbi6epeM Tenepb K03cpcp"~"eHThi d>&, ... , d>~ TaK, 'IT06bi 
TeMn pocTa cTa6"JibHOro HaceJieH"H A 6hiJI paseH eA"""~e. 
113 "3JIO)KeHHOrO CJieAyeT, 'ITO K03cpcp"~"eHTbl <I>; ,llOJI)KHbl 

JI"Uib YAOBJieTBOpHTb COOTHOWeH"IO 

1 = d>&lo + d>i/1 + ... + d>~l~ 
" "MeTb <<peaJibHbiH AeMorpacp"lleCK"H CMbiCJI>> (T. e. <I>' ~ 0, 
np"lleM, CKa)KeM, <f>o = 0; d)~ ~ d)~- I ~ d)~_ 2 " T. A.). 

1 

llycTh s Ha'laJibHbiH MOMeHT 3aAaHo paccMaTp"saeMoe 

peaJibHOe HaceJieH"e X<o> = (x0.0, x0 , I> ... , x 0,w ). Cl!"TaeM AJIH 
w 

npOCTOTbi, 'ITO OHO HOPM"posaHO, T. e . (X (O)' 1) = ~ Xo,; = 1. 
i =O 

)l,B")KeH"e HaCeJieH"H C 'I"CJiaM" AO)K"BaiOil.I,"X l; " K03cp­
cp"~"eHTaM" <I>; Oll"CbiBaeTCH TpaeKTOp"eH X (O)' X(IJ'...:"' X(t)' ... , 

KOTOpaH CTpeM"TCH K CTa~"OHapHOMY HaCeJieH"IO V, OTBel!a­
IOil.l,eMy AaHHOMY pe)K"My. CorJiacHo cpopMyJie (2.25), V = 
=C(lo, lh ... , (,), rAe C> O. 06UJ,aH '~"cJieHHOCTh 3Toro 

CTa~"OHapHOrO HaCeJieH"H fl, COrJiaCHO cpOpMyJie (2.29), 
np" U = 1 "MeeT B"A 

(1 , V') -
fl = --:. -;;;- (g, X(o))· (2.30) 

(g, V) 

3AeCb g - BeKTOp O~eHOK, COOTBeTCTBYIOil.I,"X HOBOMY 
pe)K"MY pO)KAaeMOCT". 11cnOJib3YH cpOpMyJihl ( 2.25) " (2.26), 
HeTPYAHO nposep"Tb, 'ITO 

w 

~ l; 
~ i = 0 

n = ~ .2 ~ zk m~. 
~ 4 
~ (i + I) ctl;l; ; = o k = ; 

i = 0 
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00JI0)101M, 

TorAa 

l: lk(ffk 

G;= k=i --
~ 

l: 0 + lJ cD;l; 
i=O 

~ w 

II = ( ~ ; ; G;) ( ~ I;). 
i = Q I i = 0 

(2. 31) 

TaK KaK (1, x 10l ) = 1, TO seJI11411Ha II cosnaAaeT c 

onpeAeJieHI1eM noTeHU,I1aJia pocTa, AaHHoro BeHcaHOM. 3aMe­

TI1M, 'ITO llOJiy4eHHaH <f>OpMyJia HBJIHeTCH aHaJIOrOM COOTBeTCT­

BYIO~eH .<PopMyJibi, BbiBeAeHHOH a HenpepbiBHOH MOAeJII1. TaM 

pOJib K03cp<f>11u,l1eHTOB G; 11rpaeT (np11 r = 0) <PYHKU,MH 

~ 

51 (z) q> (z) dz 

G(a)=-----
~ ll 

S Si (Z ) (j) (z )dzda 

0 " 
rAe I (z) - 4>YHKU,11H AO)f(I1T11H, cp (z) - 4>YHKU,11H pO)f(Aae­
MOCTI1. TaK KaK 

~ ~ 

~ /k(T)!: ~ 1/ flk 

G;= k=i k = i 

~ 
-

~ ~ 

~ (i + I) df;l; ~ ~ (J)klk 

i = 0 i= Ok =i 

ro seKTop (Go, ... , G ~ ) cJiy)f(I1T A11CKpeTHbiM aHanoroM <PYHK­

U,1111 G. 
Op11BeAeHHOe onpeAeJieHI1e noTeHu,l1aJia pocTa 3as11c11T OT 

Bbi6opa K03<f><f>11U,I1eHTOB <!>k 11 B 3TOM CMbiCJie HBJIHeTCH 

HeKOppeKTHbiM, TaK KaK np11 pa3Hb!X ())k llOJiy4aiOTCH pa3Hble 

3Ha4eHI1H noTeHu,l1aJia. 0AHaKo )1(. Byp)f(ya-0111IIa yTsep)f(Aa­

eT, 'ITO AJIH BCeX 4eJIOBe4eCKI1X llOllYJIHU,11H K03<f><f>11U,MeHTbl 

G; npaKTI14eCKI1 OA11HaKOBbi [3] . Ecn11 np11HHTb ero T04KY 

3peHI1H, TO llOTeHU,11aJI poCTa llp11HI1MaeT np116JII1)f(eHHO 0AI1Ha­

K0Bble 3Ha4eHI1H np11 pa3HOM Bbi6ope ())k> T. e. 3aBI1CI1T OT 

Bbi6opa ())k cna6o. TeM caMbiM noTeHu,l1aJI pocTa a KaKOH-TO 

Mepe oTpa)f(aeT AeHCTBI1TeJibHoe BJII1HHI1e so3pacTHOH CTPYK­

TYPbi. 

Byp)f(ya-0111IIa npeAJiaraeT 3aMeHI1Tb G; HeKoTopbiMM cTaH-
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AapTHbiMM (yHI1BepcaJibHbiMM) Ko3<f><f>wu,l1eHTaMM G;, 11C-

411CJieHHbiMI1 113 MOAeJibHbiX Ta6JI11U,, 11 onpeAeJII1Tb llOTeHU,I1aJI 

pocTa <f>opMyJIOH, 11MeiO~eH AJIH paccMaTp11BaeMOH AMCKpeTHOH 

MOAeJII1 B11A 

II= ( ~ 2 cJ ( ~ zJ. 
i = Q I i = 0 

C Apyro.:f CTOpOHbi, E. AHApees 11 C. 011pO)f(KOB noJiaraiOT, 'ITO 

3aMeHHTb seKTOp G seKTopoM G HeJib3H [ 1, c. 65]. EcJII1 

llp11HHTb MX T04KY 3peHI1H, TO llOAXOA, OC.HOBaHHbiH Ha 11Aee 

BeHcaHa, np11BOA11T K HeKoppeKTHOMY onpeAeJieHI110 noTeHu,wa­

Jia pocTa 11 TeM caMbiM Henp11rOAeH AJIH aHa JII13a. 

YKa)f(eM HeCKOJibKO OTJII14HbiH OT npeAhiAYll.l,ero llOAXOA K 

noTeHu,l1aJiy BeHcaHa, Aa10~11!1 ero KoppeKTHOe onpeAeJieHwe, 

He OCHOBaHHOe Ha npMMeHeHI111 YHI1BepcaJibHbiX K03<f><f>11IJ,HeH­

TOB G;. B Ka4eCTBe K03<f><f>11u,l1eHTOB ()) i, B03hMeM 411CJia !J.<l>~, 
rAe 411CJIO ~J.>O onpeAeJIHeTCH TaK, 4T06bi TeMn pOCTa CTa-

6MJibHOrO HaceJieHMH 'A 6hiJI paseu 1. Mo)f(HO noKa3aTb, 'ITO 

TaKoe 4MCJIO cy~ecTsyeT. 

H:cnoJib3YH (2.31), K03<f><f>11IJ,HeHTbi G; Bbi411CJIHeM cJieAyiO­

ll.l,11M o6pa3oM: 

~ ~ ~ 

l: Lkdfk l: lk ~cDk l: l kcDk 

G;= k= i k=i k=i -
~ ~ ~ 

L o + !J df;L; L (i+lJ ~m;L; l: (i + I) cD;l; 
i= O i=O i= O 

Ope11My~eCTBO 3Toro noAX OA a 3aKJII04aeTCH a TOM, 'ITO 

noTeHu,l1aJI onpeAeJIHeTCH TOJibKO no napaMeTpaM CD;, l;, co­

OTBeTCTBYIOll.l,MM 3aAaHHOMy pe)f(11MY BOCllpOM3BOACTBa, 6e3 

np11BJie4eHMH rl1nOTeTI14eCKI1X pe)f(I1MOB. OoTeHU,MaJI cTaHOBI1T­

CH KOppeKTHO onpeAeJieHHbiM, llp114eM 6e3 np11MeHeHMH 

yHwsepcaJihHbiX K03<f><f>11u,l1eHTOB. 

E. AHApees 11 C. 011pO)f(KOB npeAJiaraiOT Apyro.:f nOAXOA 

K onpeAeJieHI110 noTeHu,l1aJia pocTa [ 1, c. 60-67]. OH He 

CBH3aH C nepeXOAOM K CTaU,MOHapHOMY HaCeJieHI110 11 OCHOBaH 

Ha cJieAYIO~eM. PaccMOTp11M seKTOp cTa611JibHoro HaceJieHI1H 

V (onpeAeJieHHbiH <f>opMyJioH (2.25) np11 HeKOTopoM C>O) 
11 BeKTOp peaifbHOrO HaCeJieHI1H X(Q), HOpM11pOBaHHbiH YCJIOBI1eM 

(1, x<O>) = ~ x0,; = 1. TpaeKTOp11H AB11)f(eHI1H cTa611JibHOro 
i = 0 

HaceJieHI1H, 11CXOAH~aH 113 BeKTOpa V, 11MeeT B11A 

V, A.V, J...2V, ... , A.1V 
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TpaeKTOplUl ABHJKeHIUl peaJibHOro HaceJieHH», Hcxo.a.»~a» 

H3 X (o) , HMeeT BHA X(O), X(l), ... , X(t) ... , r.a,e X (t) = L1
X (O). 

qHCJieHHOCTH CTa6HJibHOrO H peaJibHOrO HaCeJieHHH B MOMeHT f 
coana.a,aiOT c 4HCJiaMH (u, /../ V) 11 (u, X(l)) cooTaeTCTBeHHO, 

r.a,e U = 1 = ( 1, 1, ... , 1). flpe.a,eJI 11X OTHOWeHI1H paBeH 

BeJI11411He 

I
. (u, xcl)) l 

1
. (u, X(!)) 

1m --- = -- 1m--. 
hxo (u, 1..1V) (u, V) A.' 

06o3Ha411M 3TY aeJII11.J11HY qepe3 nv. ECJI11 aeKTOP V Bbi6paH 

TaK, 4TO (1, V) = 1, TO o6o3Ha411M n v qepe3 n. BeJII1411HY n 

E. AH.a,peea 11 C. f111poJKKOB Ha3bJBaiOT noTeHU.11aJIOM pacTa. 

Bbi411CJII1M npeJK.a,e acero aeJII1411HY n 11 BbiHCHI1M HeKOTO­

pbie ee CBOHCTBa. CorJiaCHO <PopMyJie (2.29), 

1lv = _1_ 1 im (u, xcl)) = _1_ (u, ~(g ,X(o)) = (g. xcoJ) . 
(u, V) A.' (u. V) (g, V) (g, V) 

(2.32) 

0TMeTI1M cyw;ecTBeHHYIO oco6eHHOCTb n,. KaK cJie.a,yeT 

113 (2.32), 3TOT llOKa3aTeJib HI1KaK He CBH3aH C o6w;eif 'lHCJieH­

HOCTbiO HaCeJieHI1H. PaCCMOTpeHI1e TaKOrO JII1HeHHOrO llOKa3a­

TeJIH, KaK o6ru;aH 411CJieHHOCTb, BblpaJKaeTCH B npoae.a,eHHbiX 

BhiKJia.a,Kax c noMOI.U;biO aeKTopa u = 1. O.a,HaKo B OKOH4aTeJib­

HOH <PopMyJie .U,JIH n, 3TOrO BeKTOpa HeT: OH COKpaw;aeTCH. 

flo3TOMy, noBTOp11B np11Be.a,eHHbie paccyJK.a,eHI1H AJIH JII06oro 

.a,pyroro JII1HeHHOrO llOKa3aTeJIH, BbipaJKeHHOrO .a,pyr11M BeKTO­

pOM u, npH.a,eM K TOMY JKe 11Tory. B TO JKe apeMH noTeHu.HaJI 

B CMblCJie BeHCaHa 3aBI1CI1T 11MeHHO OT 411CJieHHOCTI1 HaceJie­

HI1H. CooTBeTCTByiOw;a» <PopMyJia co.a,epJK11T K03<l><P11U.11eHT 

(1, V), 11, ecJIH 3aMeHI1Tb BeKTOp 1 aeKTopoM u, OHa 113MeHI1T­

c»: BMecTo (1, V) noHBI1TCH (u, V). 
0TMeTHM ew;e O.U,HO cyw;eCTBeHHOe OTJII1411e BeJII1411Hbi 

nu OT noTeHu.l1aJia BeHCaHa (2.30). floTeHU.11aJI (2.30) 11HBapH­

aHTeH OTHOCI1TeJibHO Bbi6opa C06CTBeHHOrO BeKTOpa. <I>OpMyJia 

(2.30) He 113MeHI1TCH, eCJII1 BMeCTO yqaCTBYIOlll,ero B HeH 

BeKTOpa V B3HTb BeKTOp Cfi'. 3TO 03HatiaeT, 'ITO llOTeHIJ.I1aJI 

BeHcaHa onpe.a,eJI»eTc» 11MeHHO CTPYKTypoH cTaU.110HapHoro 

HaCeJieHI1H, a He CJiy4aHHblM Bbi60pOM KaKOrO-JII160 <l>11KC11pO­

BaHHOrO HaceJieHI1H. B TO JKe BpeMH BeJIH'lHHa n, 3aBMCHT 

OT Bbi6opa V. fiOHHTHO, 4TO 

I 
ncv = Cnv. 

0TMeT11M, HaKOHeiJ., 'ITO :rtv 3aBHCHT OT TeMna pOCTa 

cTa611JibHOro HaceJieHI1H A, B TO apeMH KaK noTeHU.11aJI BeHcaHa 

OT A He 3aBHCHT. 

Bee 3TO 03HatiaeT, 'ITO no.a,xo.a,, npeAJIOJKeHHbiH B pa6oTax 

E. AH.a,peeaa 11 C. fiHpOJKKOBa, HeJib3H paccMaTpHBaTb B 
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KatiecTae yTO'lHeHH» MeTOAHKH fl. BeHcaHa H )1(. BypJKya­

flmua [1, 101. 3To npHHU.11nHaJibHO pa3Hbie no.a,xo.a,bi, np11-

BOAHlll,l1e K pa3HbiM noKa3aTeJIHM. TaK11M o6pa30M, npaa 

A. Bl1wHeBCKI1H, roaop», 4TO Kp11TI1Ka MeTOAI1K11 )1(. BypJKya­

ll11wa OCHOBaHa Ha He.a,opa3yMeHI1H ( 4]. 
Hcxo.a.» 113 TpaKTOBKH aeKTopa g KaK aeKTopa ou.eHOK 

MOJKHO CKa3aTb, 4TO llOKa3aTeJib :rtv npOCTO COBna.a,aeT C CYM­

MapHOH OU.eHKOH .a,aHHOrO HaCeJieHHH Xo C llOMOI.U;biO g, 

" I C " HOpM11pOBaHHOI1 MHOJKHTeJieM --) • 3TOI1 T04KI1 3peHI1H B 
(g, v 

Ka'leCTBe V Hai160Jiee y.a,o6HO Bbl6paTb TaKOH co6CTBeHHbiH 

BeKTOp v 2, AJIH KOTOporo (g, V 2) = l. 
KaK yJKe OTMe4aJIOCh, E. AH.a,peea H C. flnpoJKKOB npe.a,Jia­

raiOT B Ka4eCTBe V B3HTb C06CTBeHHbiH BeKTOp V1, .U,JIH 

KOTOpOrO (1, V1) = l. 3TO Bbi3BaHO TeM, 'ITO KOOp.U,HHaTbi 

BeKTOpa V 1 yKa3biBaiOT .U,OJIIO COOTBeTCTBYIOlli,I1X B03paCTOB 

B o6w;eif 411CJieHHOCTH HaceJieHI1H. floJiy4aiOI.U;11HCH np11 3TOM 

noKa3aTeJib n = nv, 11MeeT BH.a,: 

(g, x(O)) 
n = _ ___:_:_ 

(g, V I ) 

. floTeHU.HaJI .a,eMorpa<l>H'lecKoro pocTa 11 noKa3areJih nv 
HaXO.U,HT np11MeHeHHe B aHaJIH3e peri10HaJibHOH .a,eMOrpa<PH-

4eCKOH CI1Tyau.HI1. Pac'leTbi E. AH.a,peeaa H C. fiHpOJKKOBa 

noKa3biBaiOT, 'ITO noTeHU.HaJI pocTa HaceJieHH» CCCP B 1970 r. 
COCTaBHJI 1,220 (1, C. 64]. 3TO 03Ha4aeT, 'ITO BKJia.a, B 6y.a.y­

~YIO 'lHCJieHHOCTb CTaiJ.HOHapHOrO HaCeJieHHH CTpaHbi B 1970 r. 
Ha 22% o6ecne4HBaJIC» Hcxo.a,HOH B03pacTHOH CTPYKTypoii. 

Ha ocHOBe .a,aHHbiX Mo.a,eJIH, pacc'lHTaHHOH 3THMH aaTopaMH, 

HaMH noJiy'leH noreHu.HaJI pocTa HaceJieHHH JleHHHrpa.a,a, 

KOTOpbiH paaeH 0,8148. CJie.a,oaaTeJihHO, B JleHHHrpa.a,e .a,aJKe 

npH ycJIOBHH pac'leTa pOJK.U,aeMOCTH H CMepTHOCTH Ha o6~e­
COI03HOM ypOBHe 6y.a.yw;aH <IHCJieHHOCTb CTaU.HOHapHOrO Hace­

JieHHH yMeHblUHJiaCb 6bi no cpaBHeHHIO C 1970 r. Ha 19% 
TOJibKO 3a c4eT cJIOJKHarueiic» B03pacTHOH cTpyKTYPbi. 

CJie.a.yeT OTMeTHTb, 'ITO B p».a.e ny6JIHKaU.HH HHTepnpeTaU.HH 

llOJiy4eHHbiX nOKa3aTeJieH He BCer.a,a COOTBeTCTByeT 11X CMbi­

CJIOBOH Harpy3Ke. Pacc411TaHHhiH K. KarycoM noTeHU.11aJI pocTa 

AJIH 3CCP COCTaBI1JI 1 ,06, 4TO, no ero MHeHI1IO, rOBOpHT 0 

TOM, 'ITO «BJII1HHHe B03paCTHOrO COCTaBa HaCeJieHHH Ha pac­

npe.a,eJieHI1e OCHOBHbiX B03paCTHbiX rpynn B CTa6HJibHOM 

HaceJieHI111 He3Ha4HTeJihHO>> [7, c. 1 09]. 3To yTaepJK.a,eHI1e 

HeTO'lHO. floTeHu.HaJI pocTa noKa3biBaeT BKJia.a, 11CXOAHOH 

B03pacTHOH cTpyKTYPhi B o6~y10 4HCJieHHOCTb cTaU.HOHapHoro 

HaceJieHI1H, a He B pacnpe.a,eJieHHe B03pacTHbiX rpynn. 

He BCer.a,a np11H11MaeTCH BO BHI1MaHHe, 'ITO Olli1CaHHble 
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Bblllle ITOKa3aTeJU1. yKa3biBaiOT, KaKOH BKJiaA BHOCI1T 11CXOAHaH 

so3pacTHaH cTpyKTypa B npeAeJibHYIO •mcneHHOCTb HaceneHI1H. 

TaK, C. IT11poJKKOB n11I1IeT o6 YCCP: <<06pa~eHHe K cospeMeH­

HbiM AaHHblM 0 'li1CJieHHOCTI1 HaceJieHI1H pecrry6JII1K11 ITOKa3bl­

saeT, 'ITO, HeCMOTpH Ha cyJKeHHYIO 11HTeHCI1BHOCTb BOCITp0113-

BOACTBa, 11MeeT MeCTO HenpepbiBHOe yseJII1'leHI1e 'li1CJieHHOCTI1 

HaCeJieHI1H. 3TOT <PaKT o6'bHCHHeTCH HaJII1'll1eM ITOTeHI.J.I1aJia 

AeMorpa<PI1'lecKoro pocTa 6oJ1bllle eAJ1 HI1I.J.bi>> [ 11, c. 1 00] . 
3TO YTBepJKAeHI1e rrpeACTaBJIHeTCH HaM He COBCeM TO'lHbiM. 

fiOTeHI.J.I1aJI pOCTa (B KaKOM 6bi CMbiCJie ero Hl1 ITOHI1MaTb) 

HeCeT 11H<POpMaU.11IO 0 'li1CJieHHOCTI1 HaCeJieHI1H B BeCbMa AaJie­

KOM ri1ITOTeTI1'lecKOM 6YAYill.eM. Hanp11Mep, s cnyqae He113MeH­

HOCTI1 pe)KI1Ma BOCITp0113BOACTBa HaceJieHI1e 3C1'0HI111 CTa611-

JII1311pyeTCH qepe3 1-1,5 ITOKOJieHI1H, T. e. rrp11MepHO K 2010 r. 
[7, c. 1 09]. flp11 «He6narorrp11HTHOH B03pacTHOH CTPYKType» 

KaKOrO-JII160 HaceJieH11H rrep110A CTa611JII13ai.J.I111 MO)KeT rrpe­

BbiillaTb 500 neT [ 1, c. 62]. flo3TOMY yseJI11'leHI1e 'li1CJieH­

HOCTI1 HaCeJieHI1H B HaCTOH~ee BpeMH AOJI)KHO 6biTb o6'bHCHe­

HO He TOJibKO C ITOMO~biO ITOTeHI.J.I1aJia pOCTa. 

flo cpaBHeHI1IO C ITOTeHU.11aJIOM AeMOrpa<PI1'leCKOrO pOCTa 

noKa3aTeJib n HBJIHeTcH 6onee YH11sepcaJibHOH xapaKTep11CTI1-

KOH. n ou.eHI1BaeT noTeHU.11aJibHbie B03MO)KHOCTI1 BJII1HHI1H B03-

pacTHOH CTPYKTYPhl Ha socnp0113BOACTBO HaceneHI1H s 6YAY­

Ill.eM. fiOTeHU.11aJI pOCTa Bbipa)KaeT BKJiaA 11CXOAHOH B03pacT­

HOH CTPYKTYPbi B 113MeHeHI1e npeAeJ1bHOH 'li1CJieHHOCTI1 Hace­

neH11H. n no3BOJIHeT ou.eHI1Tb AaHHYIO B03pacTHYIO CTPYKTYPY 

KaK KOMITOHeHT ABI1)KeHI1H HaCeJieHI1H. flp11 3TOM Ha BeJII1'li1HY 

n ITOM11MO CJiaraeMbiX COBpeMeHHOrO pe)KI1Ma BOCITp0113BOA­

CTBa BJII1HIOT <PaKTOpbl npOiliJIOrO AeMOrpa<PI1'leCKOrO pa3BI1-

TI1H - BHyTpeHHI1e (pe)K11M BOCITp0113B0ACTBa) 11 BHelliHI1e 

(BJII1HHI1e BOHH 11 M11rpaU.11H). 

Ha1160Jibllli1H 11HTepec npeAcTaBJIHeT He ou.eHKa B03pacT­

HOH CTPYKTYPbi caM a .no ce6e, a cpasHeHI1e n ABYX 11JII1 HeCKOJib­

KHX HaceneHI1H. TaK, MO)KHO cpasHI1Tb n, pacc'li1TaHHbie AJIH 
HaceJieHI1H C OAI1HaKOBblM pe)K11MOM BOCITp0113B0ACTBa, HO C 

pa3JII1'lHbiMI1 B03paCTHblM11 CTpyKrypaM11: ropOAOB OAHOrO 11 

roro )Ke 11JII1 pa3Horo Tl1na, ceJibCKI1x noceneHI1H, per110HOB 

s u.enoM. TaKoe cpasHeHI1e noKa)KeT, Hanp11Mep, KaKoe Tep­

p11TOp11aJibHoe o6pa30BaHI1e 11MeeT B03pacTHYIO CTPYKTypy, 

Ha116onee «U.eHHYIO» C TO'lKI1 3peHI1H BJII1HHI1H Ha BOCITp0113-

BOACTBO HaCeJieHI1H. 

TaK, eCJIH 6bi B 1970 r. pe)KHM BOCITp0113BOACTBa CTpaHbl B 

U.eJIOM 11 JleHI1HrpaAa B 'laCTHOCTI1 6biJI OAI1HaKOB, TO n COCTa­

BI1JI 6hi cooTseTCTBeHHO AJIH CCCP 1,097 4 [ 1, c. 63] 11 AJIH 

JleHI1HrpaAa - 0,8298. 3TO 03HatiaeT, 'ITO C TO'lKI1 3peHI1H 

BOCITp0113BOACTBa 6YAYill.ero HaceJieHHH B03paCTHaH CTpyKrypa 
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cTpaHbi ou.eHI1saeTcH 6onee BbiCOKO, tieM cTpyKTypa HaceneHI1H 

JleHI1HrpaAa. CneAOBaTeJibHO, rroTeHU.11aJibHbie B03MO)KHOCTH 

pocTa HaceneHHH 3a c'leT B03pacTHOH cTpyKrypbi B HaceneHI111 

JleHI1HrpaAa MeHbllle, 'leM B CTpaHe B U.eJIOM. 

flpeACTaBJIHeT HHTepec BbiHCHI1Tb, KaKOH BKJiaA BHOCHT 

so3pacTHaH cTpyKTypa 11CXOAHoro HaceneHI1H B o6Ili.YIO 'li1C­

JieHHOCTb 3TOrO HaCeJieHI1H np11 He60Jibllli1X 3Ha'leHHHX BpeMe­

HI1 t, KOrAa pe)KI1M BOCITp0113BOACTBa peaJibHOrO HaCeJieHI1H 

MO)KHO C'li1TaTb ITOCTOHHHbiM. TeM CaMbiM paccMaTp11BaeMaH 

MOAeJib 6biJia 6bi ITpHMeHHMa K OITHCaHI1IO AeHCTBI1TeJibHOrO 

ABI1)KeHI1H HaceJieHHH. 

CI1Tyau.HH 3AeCb AOCTaTO'lHO CJIO)KHa. JlerKo np11secrn 

ycJIOBHhle I1p11Mepbl, ITOKa3biBaiO~I1e, 'ITO KaK rrp11 f..> 1, TaK 

11 rrpH f..< 1 'li1CJieHHOCTb HaCeJieHHH npH He60J1bllli1X t MO)KeT 

KaK y6biBaTb, TaK 11 B03pacTaTb. 

Harrp11Mep, KaK 6hiJIO yJKe rroKa3aHo, pacc'lHTaHHbie np11 

ycJIOBI111 OAHOrO H TOrO )Ke pe)KI1Ma BOCITpOH3BOACTBa B 1970 r. 
ITOKa3aTeJII1 COCTaBHJII1: CCCP- n = 1,220, n = 1,0974; 
JleHI1HrpaA- ll = 0,8148, n= 0,8298. 

floKa3aTeJII1, pacc'li1TaHHbie AJIH cTpaHbi B u.enoM, 6oJibllle 

eA11HHI.J.bl, a AJIH JleHI1HrpaAa, Hao6opOT, MeHbllle eAHHI1I.J.bl. 

HecMOTpH Ha 3TO, 'li1CJieHHOCTb HaceneHI1H s TOM H ApyroM 

CJIY4ae yseJIH'li1BaeTCH, I1p11'leM 'lHCJieHHOCTb HaCeJieHI1H Jle­

HI1HrpaAa rrocne rrepeABI1)KKI1 3a OAJ1H Illar (nepBbie ITHTb neT) 

yseJII1 'lHJiaCb Ha 2, 7%. 
Eonee TO'lHbiH aHaJII13 Tpe6yeT rrp11BJie4eHI1H HapHAY c 

Hal16onblll11M no MOAYJIIO co6cTseHHbiM 'li1CJIOM A. 11 APYrl1x 

C06CTBeHHblX 4HCeJI. Bo BCHKOM CJiy4ae HH ITOTeHU.11aJI B 

CMbiCJie BeHCaHa, Hl1 ITOKa3aTeJ1b nv Hl1'lero He rOBOpHT 0 

'li1CJieHHOCT11 HaCeJieHI1H np11 He60Jibllli1X t. 
OrrHilleM paccMaTp11saeMyiO cHryau.1110 B <PopMaJibHbiX 

MaTeMaTH'leCKI1X TepMHHax. Pa3HOCTb Me)KAY 'li1CJieHHOCTHMH 

HaCeJieHI1H B MOMeHTbl t+ 1 11 t Bbipa)KaeTCH paBeHCTBOM 

(u, L
1+ 1x< 0>)-,-- (u, L

1
x<0>) = ((L*)

1 
u, (L- I) x< 0>), 

rAe u = ( 1, ... , 1); x<O>- Ha4aJibHOe HaceneH11e; * - 3HaK 

TpaHcnoH11posaHI1H MaTp11U.bi; I - eAI1HI1'lHaH MaTp11u.a. 

3HaK 3TOH pa3HOCTI1 3aBI1CI1T OT TOrO, B KaKOM ITOJIY­

rrpOCTpaHCTBe, orrpeAeJIHeMOM <PYHKU.110HaJIOM (L *) 
1 u, Jie)KI1T 

seKTOp (L- I) x<O>' 11 npH MaJibiX tOT seJII1'li1Hbi A He 3as11c11T. 

Ecn11 t AOCTaTO'lHO seJII1KO, TO (L*)
1 u~=:::::A1 Cg 11 3TOT 3HaK 

np11 A =/= 1 cosnaAaeT co 3HaKoM np0113BeAeHI1H 

lg, (L- I) X<O>) = (A - 1) (g, X<0>), 

T. e. onpeJieJIHeTCH 3HaKOM pa3HOCTI1 A-1. 
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2.2.3. HHcTa61tJibHOCTb 

B TeopHH cTa6HllhHoro HaceneHH}I Ba>KH)'IO ponh HrpaiOT 

nOKa3aTeJIH HHCTa6HJlhHOCTH, OI.J,eHHBaiOlli,He OTKJIOHeHHe 

peaJihHOro HaceneHI1}1 OT cTa611JibHoro. C. H. llHpO>KKOS npe.u­

JIO>KI1JI S KatJeCTSe K03cpcpHI.I,HeHTa HHCTa611JibHOCTI1 seJIH411HY 

(s HaW11X o603HatJeHI1}1X) (10, C. 105-106): 

"'J Xt i I U) 1 lXI . I Qt = ~ -
1
-· --1 = ~ -- ---i--CV;. 

i= CA. V; i= O CV; A. 
(2.33) 

3.uecb 

XI = xt.O' ... , xt,i' ... , xlw 

11 

C/..1V = (Cf..
1
V o, ... , C f..

1
V., .. . , C /..

1
V ) 

I t•l 

- COOTSeTCTBeHHO peaJibHOe H CTa6HJibHOe HaCeJieHHe S 

MOMeHT t. HanoMH11M, 'ITO cTa611JibHOe HaceneHHe onpe.ueJI}I­

eTC}I C T04HOCTbiO )1.0 HeKOTOpOf'O nOJIO>KI1TeJibHOf'O 4HCJia C. 
Mo>KHO npeAJIO>KHTb HecKOJibKO 6onee T04HYIO cpopMyny 

)lJI}I H3MepeHI1}1 HHCTa6HJibHOCTH. 

PaccMoTpHM peaJihHOe HaceJieHHe XroJ 11 cTa6HJibHOe Hace­

neHHe CV S MOMeHT f . 4:11CJIO C Sbi6epeM TaKHM o6pa30M, 4T06b! 

(g, x<O>) = (g, CV), T. e. 

(g,x<o >> c = --- = Jh. 
(g,V) 

B MOMeHT t peaJibHOe HaceneHHe oni1ChisaeTcH seKTopoM 

X
1 

= L 1
X<oP a cTa611JibHOe - seKTopoM nvf..

1
V. KaK OTMetJa­

JIOCb shirue, (g,x1 ) = A1 (g,x<0>), no3TOMy, Y4HTbiSa}l sbi6op 

'-IHCJia C, nOJIY4HM 

I w ( x . ) 
1 (g,x<n> - (g,nvV) = L g; +- nvV; =0. (2.34) 
I. i= O A. 

To o6cTO}ITeJihCTso, 'ITO cyMMa s (2.34) pasHa HYJIIO, 

03HatJaeT, 'ITO S HeKOTOpb!X S03pacTaX 4HCJieHHOCTb peaJib­

HOf'O HaCeJieH11H 60JibWe 4HCJieHHOCTH CTa6HJibHOf'O, S HeKOTO­

pb!X - MeHbWe, npH4eM pa3HOCTH Me>K)ly 3THMH 4HCJieHHOC­

THMI1, S3HTbie C OI.J,eHKaMH g., ypaSHOSeWHSaiOT APYf' )lpyra. 

B KatJecTse noKa3aTeJIH ~HcTa6HJihHOCTH Q<n s MOMeHT t 
npHMeM seJIH4HHY 

I '" I X . I Qt = ~g; +- nvV;. 
(g, X(O)) i= O A 

(2.35) 

8 (2.35) S OTJIH411e OT (2.34) pa3HOCTH Me>K)l.Y CTa6HJibHbiM 

H peaJihHbiM HaceneHHeM 6epyn· H no a6coJIIOTHOH aeJIH'IHHe, 
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n03TOMY eCJII1 11CXO)lHOe HaCeJieHI1e X (OJ HeCTa611JibHO, TO 

Q;> O. <l>OpMyJia (2.35) 11MeeT TY >Ke CTpyKTypy, 'ITO 11 (2.33). 
O.uHaKo s (2.35) sKna.u Ka>K.uoro so3pacTa i a o6mHi1 noKa3a­

TeJib Q1 Y411ThisaeTCH c noMOIUbiO oi.J,eHKI1 g ;, OTsetJaiOwei1 

3 TOMY S03pacTy. ll03TOMY MO>KHO npe.unonaraTb, 4TO 3TOT 

sKna.u Y411ThisaeTCH s (2.35) T04Hee, 4eM a (2.33). 

I 
MHO>KI1TeJib --- s (2.35) CJIY>KI1T AJIH HOpM11pOSKI1. 

(g,x< O> ) -
llp11 TaKOIA HOpM11pOBKe nOKa3aTeJib Q1 3aSI1CI1T JI11Wb OT 

CTPY KTYPbi seKTopoa g, V, x 10>: ecn11 Ka>KAhii1 113 HI1X 113MeHI1Tb 

S KaKOe-TO 411CJIO pa3, TO nOKa3aTeJib Q, He 113MeHI1TCH. 

0TMeTI1M sa>KHYIO oco6eHHOCTb noKa3aTenei1 Q1• Mo>KHO 

npoaep11Tb, 'ITO Qt+ 1:::;;;Q1 np11 scex f, T. e. 11HCTa611JibHOCTb 

y6biSaeT C Te4eHI1eM speMeHI1. 3TO nOJIHOCTbiO COOTSeTCTsyeT 

3pf'O)ll14eCKOMY np11HI.J,I1ny, S CI1JIY KOTOporo peaJibHOe HaCeJie­

HI1e CTpeM11TCH K CTa611JibHOMy. CsH3b Me>K)l.Y K03cpcp111.1,11eHTa­

MI1 Q1+ 1 H Q1 )laeTC}I CJie)lyiOlll,eiA cpOpMyJIOH, SbiSO)l KOTOpOH 

Mbi onycKaeM: 

Qt + l = Qt + go t+ l (~~ C() i~t . il- ~ (j)i~~~ . il). (2.36) 
(g, X (Oj) A i= O i= O 

3.uech \ ,; = xt.i - n v V' '!..1 
- pa3HOCTb Me >KAY 411CJieH-

HOCTbiO HaCeJieHI1}1 i-rO S03pacTa S peaJibHOM 11 CTa611JibHOM 
... 

HaceneHI111. B c11ny (2.34) ~ g,~ ,,; = 0, no3TOMY ecn11 peanb-
1= Ll 

HOe HaceJieHI1e HecTa611JibHO, TO cpe.U11 411CeJI ~t.i eCTb KaK 

nOJIO>KI1TeJibHbie, TaK 11 0Tp111.1,aTeJibHbie. ECJII1 BCe ~t.i • COOTSeT­

CTSYIOlll,l1e penpO.UYKTI1BHbiM B03pacTaM, 11MeiOT 0)li1H 11 TOT >Ke 

3HaK, TO '(I, + 1 =(I,, a npOTI1SHOM cnyqae Q1 + 1 <Q1• TaKI1M 

o6pa30M, yMeHbWeHI1e 11HCTa611JibHOCTI1 Bbl3biBaeTCH TeM, 'ITO 

Cpe)ll1 penpO)lYKTI1BHbiX S03paCTOS eCTb 11 TaKI1e, S KOTOpb!X 

411CJieHHOCTb peaJihHoro HaceneHI1H 6onhwe, tJeM cTa611JibHOro. 

XapaKTep11CTI1KI1 11HCTa611JihHOCTI1 no3BOJI}IIOT oi.J,eHI1Tb 

BHyTpeHHI1e 11CT04HI1KI1 cpopM11pOBaHI1H so3pacTHOH CTPYKTYPbi 

C T04KI1 3peHI1H ee 6y)lylll,eH 3SOJIIOI.J,I111 11 BJII1HHI1H Ha socnpo-

113SO)lCTBO HaceneHI1H. 8bi411CJII1M no cpopMyne (2.35) 11HCTa-

611JihHOCTb HaceneHI1H CCCP 11 JleHI1Hrpa.ua s 1970 r., np11HHS 

pe>KI1Mbi socnpo113so.ucTaa OAI1HaKOBbiMI1. B Ka4ecTae V np11-

MeM seKTOp V 1• B 3TOM cnyqae K03cpcp111.1,11eHT nv cosnat~,aeT 
c noKa3aTeneM .'1. llonaraeM 1970 r . 6a30sbiM, T. e. C411TaeM 

t = 0. Pac 4eTbi noKa3bisaiOT, 'ITO 11HCTa611.'lbHOCTb HaceneHHH 

cTpaHbi s I.J,eJIOM pasHa 0,1442, a HaceneHHH JleHI1Hrpa.ua -

0,3095. TaKI1M o6pa30M, ecn11 6bi B 1970 r. HaceneHI1e JleHI1H­

rpat~,a 11MeJIO pe>KI1M socnp0113SOti,CTSa CTpa Hbl B I.J,eJIOM, TO 

s pe3yJihTaTe A11cnponop1.1,11i1 so3pacTHOi1 CTPYKTYPbi 11H-
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CTa6HJibHOCTb HaCeJieHHj{ JleHHHrpat~,a 6onee tJeM Bti,BOe npeBbl­

WaJia HHcTa6HJibHOCTb HaceneHHj{ CCCP. 

PaccMoTpeHH&Ie noKa3aTeJIH j{BJij{IOTCj{ Ba)KHbiMH xapaKTe­

pHCTHKaMH B03pacTHOH CTPYKTYPbi HaceneHHj{ H cny)KaT aHa­

JIH3Y B YCJIOBHj{X HeH3MeHHOCTH 3at~,aHHOrO pe)KHMa BOCnpOH3-

BOti,CTBa. ,lJ,aJibHeiiwaj{ pa3pa60TKa 3TOH npo6JieMaTHKH ti,OJI)K­

Ha BeCTHCb C BBet~,eHHeM nepeMeHHbiX xapaKTepHCTHK BOCnpo­

H3BOti,CTBa HaceJieHHj{, 

2.3. 0 CTa6HJIH3aJJ.HH 8 MaTpH'rnOH MO.IJ,eJIH 

socnpoH3BO.IJ.CTBa HaceJieHHj{ 

,ll,Jij{ ycnewHoro peweHHj{ 3at~,atJ t~,eMorpa<t>HtJecKoii noJIHTH­

KH, )KHJIHW.HOrO CTpOHTeJibCTBa, OpraHH3aU.HH MetJ,HU.HHCKOrO 

o6CJIY)KHB3HHj{ HaCeJieHHji, HapOt!,HOrO o6pa30BaHHj{ H MHOrHX 

t~,pyrHX He06XOtJ,HMO HMeTb tJeTKOe npet~,CTaBJieHHe 0 tJ,HHaMHKe 

'IHCJieHHOCTH H B03pacTHo-nonoaoi1: CTPYKTYPbi HaceneHHj{. 

Ew.e B HatJane BeKa pyccKHH cTaTHCTHK H. A. Ka6nyKoB 

OTMe'laJI: <<He HMeji t~,aHHblX 0 COCTaBe HaceJieHHji no 803-

pacTaM, HeJib3ji tJ,eJiaTb TO'IHbiX 3aKJIIO'IeHHH 0 BCeX t~,pyrHX 
j{BJieHHj{X, KaCaiOtu;HXCj{ HaCeJieHHj{>> ( 1 0) • 

MareMaTH'IeCKH npou.ecc socnpOH3BOtJ.CTBa HaceJieHHj{ 

OnHCbiBaeTCji C nOMOW.biO H3BeCTHOH MaTpH'IHOH MOtJ,eJIH nepe­

ti,BH)KKH no B03pacTaM (06bi'IHO pe'lb HtJ,eT JII1Wb 0 )KeHCKOM 

HaCeJieHI1H). llpe11Mytu;eCTBOM MaTp11'1HOH MOtJ,eJII1 no cpaBHe­

HHIO C HenpepbiBHOH j{BJijleTCji, B tJaCTHOCTI1, TO, 'ITO «HH<t>OpMa­

U.Hji 0 tJ,eMorpa<t>l1tJeCKI1X npou.eccax tJ,HCKpeTHa, n03TOMY MaT­

pH'IHaj{ 3ani1Cb n03BOJijieT 6onee TO'IHO Bblpa311Tb B KOJII1'1eCT­

BeHHOH <t>opMe cocTOj{HI1e 3TI1X npou.eccos>> [10]. TaKaj{ 

Mot~,eJI& 3at~,aeTcj{ MaTpHu.eii L: 

( 

0 0 ... <Da ... <D~- 1 ... <D~) 
L = Po 0 ... 0 ... 0 ... 0 

0 0 ... 0 ... p~- 1 ... 0 

3t~,eCb <Di, i=O, 1..., ~- cpet~,Hee 'IHCJIO tJ,eBO'IeK, pO)K­

tJ,eHHbiX Oti,HOH )KeHW.HHOH, HaXOtJ,jii.IJ;eHCji B B03paCTHOH 

rpynne i B HatJaJie nepHOtJ,a (KOTOpbiH MO)KeT 6biTb Bbi6paH 

paBHblM rOtJ,y, nj{TH, tJ,eC.HTH rOtJ,aM 11 T. t!,.), H ti,O)KHBaiOtu;HX ti,O 

HatJana cnet~,yiOw.ero nepHot~,a; Pi' i = 0, ... , ~ - ~epoj{THOCTb 
Toro, 'ITO Ta )Ke )KeHtu;HHa tJ,O)KHBeT tJ,O HatJaJia cnet~,yiOw.ero 

nepHot~,a; a, ~ - HatJaJI&Haj{ 11 KOHetJHa.H B03pacTH&Ie rpynn&I 

penpOt!,yKTHBHOrO nep110tJ,a. 

11cnOJib30BaHHe MaTp11U.bi L pa3Mepa (~+1) <~+1), a 

He (w + 1) (w + 1), rt~,e w- npet~,eJI&HbiH B03pacT, He 
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yMaJijleT o6tu;HOCTH, nOCKOJibKY B BOCnp0113BOtJ,CTBe HaceJieHHj{ 

yqaCTByeT JIHWb HaCeJieHHe penpOtJ,yKTHBHOrO B03paCTa. 

MeTOtJ.bi nocTpoeHI1j{ 3JieMeHTOB MaTpHU.bi L no HCXOtJ.HbiM 

B03paCTHbiM K03<t><PHU.HeHTaM pO)KtJ,aeMOCTH 11 K03<l><PHU.11eH­

TaM ti,O)KHTHj{ not~,p06HO H3JIO)KeHbl B (8). 

EcnH BeKTop X npet~,cTaBJijleT co6oi1: B03pacTHYIO CTPYKTYPY 

peaJI&Horo HaceneHHH B HeKoTopoM 6a30BOM rot~,y; X' -
COCTO.HHHe, B KOTOpOe nepeiitJ,eT HaCeJieHHe qepe3 t warOB, TO 

X= L1
X. (2.37) 

Ot~,HHM 113 ocHOBHbiX pe3yJI&TaTOB MaTeMaTHtJecKoii t~,eMo­
rpa<t>HH HBJIHeTcH yTaep)Kt~,eHHe A. JloTKH o TOM, 'ITO npH 

HeH3MeHHOM pe)KHMe BOCnpOH3BOtJ,CTBa HaCeJieHI1e CTpeMHTCj{ 

K CTa6HJibHOMy, CTpyKTypa KOTOpOrO OCTaeTC.H HeH3MeHHOH, 

He 3aBHcj{w.ei1: OT HCXOtJ.HOH B03pacTHOH cTpyKTYPbi peaJibHoro 

HaceneHHj{, T. e. npH t-+oo 

x' 
--+aV0 

HJIH X'~A.baV0, 
~ 

(2.38) 

rt~,e Ao ·- nOJIO)KHTeJibHOe C06CTBeHHOe 'IHCJIO MaTpHU.bi JleCJIH 

L, onHCbiBaiOw.eM: npou.ecc oocnpoH3BOtJ,CTBa HaceneH11j{; 

V 0 
- npaa&IH co6cTBeHHbiH aeKTop MaTpHU.bi L, cooTBeTCT­

BYIOW.HH A.o (cTa6HJibHOe HaceneHHe). (MareMaTH'IeCKH pe-

3YJihTaT A. JloTKH BbiTeKaeT H3 H3BeCTHOH reopeM&I llep­

poHa - <I>po6eHHyca [5] .) 

113 COOTHOWeHH.H (2.38) CJiet~,yeT, KaK cnpaBetJ,JIHBO 3aMe­

qaeT C. 11. llHpO)KKOB [ 1 0], 'ITO «B03paCTHaj{ CTPYKTypa 

B CTa6HJibHOM HaCeJieHHI1 3HtJ,OreHHa no OTHOWeHHIO K 3atJ,aH­

HOMY pe)KHMy, He BBOtJ,11TC.H B MOtJ,eJib H3BHe, a <t>opMHpyeTCj{ 

BHYTPI1 ee>>. 

Ot~,HaKo npH6JIH)KeHHOe paaeHCTBO (2.38) OKa3&IBaeTcH 

cnpaaetJ,JIHBbiM JIHWb AJijl OtJeHb 6on&wl1x t. TaK, HeKoTop&Ie 

aBTOpbi ( 1) YTBep)K,u,aiOT, 'ITO npou.ecc CTa6HJIH3aU.HH MO)KeT 

AJIHTbCH CB&Iwe 500 neT. Pa3yMeeTcH, AJijl CTOJib tJ,JIHTeJI&Horo 

nepHOtJ,a BpeMeHH rHnOTe3a 0 COXpaHeHHH pe)KHMa BOCnpOH3-

BOti,CTBa H OCHOBaHHblH Ha HeH BbiBOtl, 0 CTa6HJIH3aU.HH npet~,­
CTaBJij{IOTC.H COMHI1TeJibHbiMI1. 

BoJibwa.H npot~,OJI)KHTeJibHOCTb nepHot~,a cTa6HJIH3aU.HH 

CBH3aHa C TeM, 'ITO CKOpOCTb CTa6HJIH3aU.HH tJ,OBOJibHO MaJia. 

B paccMaTpi-maeMoii MOtJ,eJIH cKopoCTb cTa6HJIH3aU.HH onpe­

tJ,eJijleTc.H OTHoweHHeM IA.!I / A.0, BTOporo no a6coJIIOTHOH seJIH­

'IHHe co6cTBeHHoro 'IHCJia MaTpHU.bi L K HaH6on&weMy co6cT­

BeHHOMY 'IHCJiy. B [12] HaMH nonytJeHa ou.eHKa CKopocTH 

CTa6HJIH3aU.HH B MaTpH'IHOH MOtJ,eJIH BOCnpOH3BOti,CTBa Hace­

JieHHj{, lloKa3aHO, 'ITO AJI.H MOtJ,eJieH C 15-JieTHHMH B03paCTHbl-
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MH rpynnaMH H warOM nepeABH)KK H 15 JieT CKOpOCTb CTa6H­

JIH3a~HH y 6JIH3Ka K 0,5. 3TO 03Ha'laeT, 'ITO BeJIH'IHHa, H3Me­

pRIO~afl pa3HH~Y Me)KAY peaJibHbiM H CTa6HJibHbiM HaCeJie­

HHeM Ha ware t, HMeeT nOpRAOK y1
, y 6JIH3Ka K 0,5. 3TOT 

pe3yJibTaT BeCbMa orpaHH'IHBaeT B03M0)KH0CTb npHMeHeHJ-ffl 

MOAeJIH cTa6HJibHoro HaceJieHHR. TaK, Aa)Ke npH y= 0,4 
OTKJIOHeHHe peaJibHOrO HaCeJieHHfl OT CTa6HJibHOrO yMeHb­

lliHTCfl B 1000 pa3 npHMepHO 3a 100 JieT. 

B csR3H c 3THM B03HHKaeT Heo6xoAHMOCTb yTO'IHeHHR 

KJiaCCH'IeCKOrO COOTHOWeHHfl (2.38). B 3TO COOTHOWeHHe 

BXOAHT TOJibKO HaH60JibWee (nOJIO)KHTeJibHOe) C06CTBeHHOe 

'IHCJIO MaTpH~bi L. HeTPYAHO noKa3aTb aHaJIHTH'IeCKHMH 

MeTOAaMH, 'ITO MOAYJIH APYrHx co6cTseHHbiX 'IHCeJI MoryT 

6hiTb 6JII13KH K A.0 • 3To TaK)Ke nOATBep)KAaeTCR MHOrO'IHCJieH­

HbiMH pac'!eTaMH Ha OCHOBe peaJibHbiX CTaTHCTH'IeCKHX AaH­

HbiX. Oo3TOMY AJIR 6onee rny6oKoro aHaJIH3a npo~ecca soc­

npOH3BOACTsa HaceJieHHfl He06XOAHMO BBOAHTb B paCCMOTpe­

HHe 11 APYrHe co6cTseHHbie 'IHCJia 11 cooTseTCTBYIO~He HM 

co6CTBeHHbie BeKTOpbl MaTpH~bl JleCJIH. llyTeM npeo6pa30Ba­

HHfl HCXOAHOrO paseHCTBa (2.37) HaMH 6yAeT noJiy'leHO COOT­

HOWeHHe, ll03BOJifliO~ee OnHCbiBaTb npo~ecc BOCnpOH3BOACT­

Ba HaCeJieHHfl B Te'leHHe He60JibWHX nepHOAOB BpeMeHH, 

KOrAa 3TOT pe)KHM MO)KHO C'IHTaTb HeH3MeHHbiM, a peaJibHOe 

HaCeJieHHe cy~eCTBeHHO OTJIH'!aeTCfl OT CTa6HJlbHOrO. 

PaccMoTpHM MaTpH'IHYIO MOAeJib AHHaMHKH )KeHcKoro 

HaceneHHR: X= LX. BseAeM s paccMOTpeHHe Heo6xoAHMbie 

AJIR AaJibHewwero H3JIO)KeHHR cneKTpaJibHbie xapaKTepHCTHKH 

MaTpH~bl L. . 
06o3Ha'IHM qepe3 "-m n=O, ... , ~ - co6cTBeHHbie 'IHCJia 

MaTpH~bl L; qepe3 vn, n=O, ... , ~- npasbie co6cTBeHHbie 

BeKTOpbi; qepe3l, k=0, ... , ~- JieBble co6CTBeHHbie BeKTOpbl 

MaTpH~bi L, T. e. 

LVn=A.nVn, lL= A.kl, n, k=O, ... , ~-

3aMeTHM, 'ITO Am n=0, ... , ~ onpeAeJlj!IOTCfl eAHHCTBeH­

HbiM o6pa30M, a Vn, l , n, k=O, ... , ~- C TO'IHOCTbiO AO 

noJIO)KHTeJibHOH KOHCTaHTbi. He yMaJIRR o6~HOCTH, MO)KHO 

C'IHTaTb, 'ITO B paccMaTpHsaeMbiX HaMH MOAeJIRX C06CTBeH­

Hble 'IHCJia HMeiOT KpaTHOCTb 1. KaK OTMe'!eHO B [ 6), CJiy'laH 

KpaTHbiX KOpHew spRA JIH HMeeT 6HonomqecKHH CMbiCJI. 

.[(OKa3aTeJibCTB3 HCll0Jlb3yeMbiX HaMH <t>aKTOB 113 TeOpHH 

MaTpH~ MO)KHO HaHTH B [5). 
JlerKO nposepHTb, 'ITO C06CTBeHHble seKTOpbl Vn, l HMeiOT 

CJieAyiO~HH BHA: 
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vn= en 

A.~lo 
A.~- 1 l 1 

A.~-iz . 
n I 

A.J ~- 1 
~ ~ 

~ ~ 
k = d (~ ~ C])mlm ~ ~ C!Jmlm 

g k l .L.J m ' l .L.J m - 1 ' 
o m = 0 "-k I m = I "-k 

~ 
~ C])mlm 

l j .L.J --;;;=-:- ' 
m = j 'Ak I 

<D~) ' 

3AeCb C n, dk- llOJIO)KHTeJibHble KOHCTaHTbi; lo = 1, [m = 
= l oP oP~, ... , Pm _ 1, m= 1, ... , ~; P;, i = 0, ... , ~- K03<Pqm­

~HeHTbi AO)KHTHR. 

Bbi6epeM em dn TaK, 'IT06bi CKaJIRpHOe npOH3BeAeHHe 

(gn, Vn) paBHflJIOCb 1, TOrAa 

cndn = 
1! ~- k 
2; (k + I) C!Jklk 'An 

k = 0 

llOCKOJlbKY C06CTBeHHbie BeKTOpbl, COOTBeTCTBYIO~He pa3-

JII1'1HbiM C06CTBeHHblM 'IHCJiaM, JII1HeHHO He3aBHCHMbi, Ha6op 

V 0
, ••• , V~ MO)KHO B3flTb B Ka'!eCTBe 6a3HCa npOCTpaHCTBa 

e~+ l (e- KOMnJieKcHafl llJIOCKOCTb). TorAa npOH3BOJibHbiH 

BeKTOp C KOMnJieKCHbiMH KOMllOHeHTaMH Y (B AaJibHeii:weM 

Mbi 6yAeM paccMaTpHsaTb B03pacTHbie CTPYKTYPbi HaceneHHR, 

T. e. TOJlbKO BeKTOpbl C Be~eCTBeHHbiMH KOMnOHeHTaMH) 

6yAeT HMeTb BHA 

Y=aoV 0+aJV1+ ... +a~V~. 

rAe U;, i = 0, ... , ~ - HeKOTOpbie K03<l><l>H~HeHTbl. 
JlerKo nposepHTb, 'ITO a;= (g', Y) , i = 0, ... , ~; 3AeCb 

qepe3 (,) o6o3Ha'leHo cKaJIRpHoe npoH3BeAeHHe. TaKHM o6pa-

30M, j-fl KOMllOHeHTa BeKTOpa Y HMeeT BHA 

yi = f. (l,YJv;' = ~ ( Z g:y) J?7. 
n = O n u = O 

ilOACTaBJiflfl 3Ha'leHHfl V , l , 6yAeM HMeTb 

I II (I.J l y 
y . = ~~d- ~ ~c A. ~- il= 

I n L' n [ l m = l' Am -t• n n I 
II 

q- j 
"-n 

v ~-k ' = l i~G q";; -1 (k + I) (J) kl k'An 
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(2.39) 



q 

3,!1,eCh qepe3 Gq o6o3HalfeHa 2:: Ylm <1>" + l" + . 
~-q m ,. - q m 

m= O m 

BocnoJih3yeMCH ,!I,JIH 3ar1YJCYJ KOMnJieKCHbiX 'IYJCeJI TpHrOHO­

MeTpHlleCKOH cpOpMOH, T. e. A,=r n (coscp,+isin<p,). 

IlocKOJibKY Hac YJHTepecyiOT B03pacTHhie CTPYKTYPhi Hace­

JieHHH, T. e. BeKTOpbi C Be~eCTBeHHbiMYJ KOMOOHeHTaMYJ, 

He06XO,!I,YJMO paccMaTpHBaTb JIYJIIIb Bei.I..I,eCTBeHHYIO lfaCTb 

cooTHOIIIeHYJH (2.39). TaKYJM o6pa3oM, ,!I,JIH npoH3BOJibHOro 

BeKTOpa C Bei.I..I,eCTBeHHbiMYJ KOMOOHeHTaMYJ X 

rq -i (z ( ') +-Xi= l.L,G "f, n ,cos q-J q>, z,sin(q-j)cp,) 
I q q n 

z~+z~ 
3,!1,ech 

z,= "f, (k+ 1) <Dklkr~-kcos (~-k) <p,, 
k 

z,= L, (k+ 1) <Dklkr~-ksin (~-k) <p,. 
k 

J1 OKOH'IaTeJibHO B MaTpYlliHOH cpOpMe 6y,!l,eM YJMeTb 

r,!l,e 

BoJpacTHble 
rpynnbl 

CTa6Hn&Hoe 
HB CeJie HH e 

roAbl 

1961 
1966 
1971 
1976 
1981 
1986 
1991 
1996 
2001 
2006 
2011 

X=RG, 

G={GqJ!=o• Gq= mt ~: <D~-q+m ~~-q+m' 
Ta6nH 

3soJIIOI..\11.11 B03pacTHOH cTpyKTYPbl JKeHcKoro HaceneHHll AscT 
a conocTaBJieHI111 c npH6JIHJKeH 

0- 4 ro.lla 5-9 neT 10- 14 JieT 15-19JieT 

13,2 12,6 12,0 11,5 

PeJyJJb- no PeJynb- n o PeJyJJb- no Pe>yJib- no 
T8T <!>op- T8T <!>op- T8T <!>op- T8T <!>op-

nepe- Myne nepe- Myne nepe- MyJie nepe- Myne 
AB HJKKH (2.40) ABHJKKH (2.40) ,[lBH)I{KH (2. 40) A BHJKKH (2.40) 

13,0 13,9 10,9 12,4 11,4 11,6 11,6 12,0 
13,2 13,9 12,3 12,8 10,4 11,6 10,9 10,9 
13,4 13,3 13,0 12,8 12,2 12,0 10,3 10,8 
13,1 12,9 12,8 12,6 12,6 12,3 11,8 11,5 
13,0 13,0 12,4 12,4 12,2 12,2 12,0 12,0 
13,2 13,3 12,4 12,4 12,0 12,0 11,8 11,8 
13,4 13,4 12,6 12,6 11,9 11,9 11,5 11,5 
13,4 13,4 12,7 12,6 12,0 12,0 11,4 11,3 
13,2 13,2 12,6 12,6 12,1 12,1 11,4 11,4 
13,2 13,2 12,5 12,5 12,1 12,1 11,6 11,6 
13,2 13,2 12,5 12,5 12,1 12,1 11,6 11,6 
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l 

I 

{ 

q - j 
R= li"f, r, (z,cos(q-j)cp,+i,sin(q-j)cp,)y 

n z~+z~ l.q=O· 

IlocKOJihKY L' X= a0L'V0 +a J,[} V 1 
+ ... + a~L1 V~ = a0"A~ V0 + 

+ ... +a~f..~yll, noJiyqaeM ,!I,JIH X 1 
cJie,!l,yiOI.I..I,YIO ¢opMyJiy: 

X 1=R'G, 

R' = {t .L, r~-i+ t (z,cos(q-j +t> cp, +i,sin (q-j+t> q>,)} 13 
r,!l,e I . -o · 

n z~+i~ /.Q-

3,!1,eCb KOMnOHeHThi BeKTopa G' 3aBYJCHT OT YJCXO,!I,HOH 

B03pacTHOH CTPYKTYPhi, a :meMeHThi MaTpHI..\hi R 1 
Bbipa)!(aiOT­

cH C OOMO~b!O xapaKTepYJCTYJK pe)f(YJMa BOCnpOY13BO,!I,CTBa YJ 

BCeX C06CTBeHHbiX 'IYJCeJI MaTpYll\bl L. 
MO)!(HO noKa3aTb, 'ITO ,!I,JIH paccMaTpHsaeMbiX HaMYJ ,!l,eMo­

rpacpH'IecKHX MO,!I,eJieH "Ao 6JIH3KO K 1, a ocTaJibHbie co6cTBeH­

Hbie 'IHCJia no MO,!I,YJIIO CTporo MeHbiiie 1 (OO,!I,po6Hoe YJ3JIO­

)!(eHHe BOnpoca 0 JIOKaJIH3al\HYl C06CTBeHHbiX 'IHCeJI MaTpHI..\bl 

JleCJIYJ CO,!I,ep)!(HTCH B ( 12] ) . Il03TOMY ,!l,a)!(e npH He60JibiiiYJX 

t 6y,!l,eT cnpaBe,!I,JIHBO CJie,!l,yiOI.I..I,ee COOTHOIIIeHYJe: 

X1~RhG: 

1..\ a 2.1 

pHH c peJKHMOM socnp0113BOACTBa AscTpHH 1966-1972 rr. 
HeM no <f>opMyne (2.40), a % 

20- 24 rOA8 25- 29 JieT 30- 34 rOA8 35-39 JieT 

11 ,0 10,6 10,1 9,7 

PeJyJJb- no PeJynb- no PeJyJJ&- no PeJyJTb- no 
T8T <!>op- T8T <!>op- T8T <!>op- T8T q,op-

nepe- Myne nepe- Myne nepe- Myne nepe- Myne 
A BH)KKH (2.40) ,llBH)KKH (2.40) ABH.*.KU (2.40) .ll.BH.lKKH (2.40) 

11,4 12,8 9,2 12,4 10,6 10,0 12,8 7,4 
11,0 11,2 11,0 11,9 8,8 11,5 10,0 9,3 
10,8 10,1 10,9 10,4 10,9 11,1 8,6 10,7 
10,0 10,4 10,4 9,7 10,6 9,9 10,5 10,6 
11,2 11,1 9,5 10,0 9,9 9,4 10,0 9,6 
11,5 11,5 10,8 10,8 9,1 9,7 9,6 9,1 
11,3 11,3 11,1 11,0 10,4 10,3 8,7 9,3 
11,0 11,0 10,8 10,8 10,6 10,5 9,9 9,8 
10,8 10,8 10,4 10,4 10,2 10,2 10,0 10,0 
11,0 11,0 10,4 10,4 10,0 10,0 9,8 9,8 
11,1 11,1 10,5 10,5 10,0 10,0 9,6 9,6 

57 

(2.40) 

40- 44 rona 

9,2 

PeJynb- no 
T8T <!>op-

nepe- Myne 
ABH)KKH (2.40) 

9,1 7,5 
12,4 6,9 
9,9 8,7 
8,3 10,2 
9,4 10,2 
9,6 9,3 
9,1 8,6 
8,3 8,8 

·9,3 9,3 
9,6 9,5 
9,4 9,4 
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I 
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10 2 3 4 5 6 7 8 9 10 t 

PHc. 2.1. :)solliOUHll so3pacTHOH CTPYKTYPbi )l(eHcKoro HacelleHHll 
AscTpHH c pe)I(HMOM socnpOH3BO~CTsa AscTpHH 1966-1972 rr. B 

conocTaBJieHHH c npH6JIH)I(eHHeM no cj>opMylle (2.40) 
I - cTa6HllbHoe HaceJleHHe; 2 - pe3yllbTaT nepe~BH)I(KH; 3 - pe3yllbTaT an-

npOKCHMaUHH nO cj>OpMylle (2.40) 

r.u.e ::meMeHThi MaTp111 . .J,bi Rb OTJIW-IaiOTCfl oT 3JieMeHTOB MaT­

p111.1,bi R' TeM, 4TO B HI1X BXO,ll.flT CJiaraeMbie, COOTBeTCTBYI0~11e 

TpeM Hai160Jibllli1M no MOAYJIIO co6cTBeHHbiM 'li1CJiaM f..o, 
At, /..2 (~,p:~2~, T. e. 

1 { ( "-g-Ht r1-i+' (zlcos(q-j+t)<pl+zsin(q-j+t)<pl) )} ~ 
Ro= [. --+ 2 z +z' ;.q=O· 

I Zo I I 

TaKMM o6pa3oM, 3JieMeHThi MaTp111.1,bi Rb cocTOflT 113 

CTa611JibHOH COCTaBJifliO~eH 11 COCTaBMIO~eH, OTpa)KaiO~eH 
BOJIHOBYIO np11p0.u.y npo1.1,ecca CTa6HJIH3ai.J,I111. 

llO,ll.'lepKHeM, 4TO cpOpMyJia (2.40) C BbiCOKOH TO'lHOCTbiO 

cnpaBe,li.JII1Ba 11 AJ!fl He60JiblllHX t, BeCbMa OT,ll.aJieHHblX OT 

MOMeHTa cTa611JII13ai.J,I111. MHoro4HCJieHHbre pac'leTbi Ha pe­

aJihHOM MaTep11aJie TaK)Ke nO,li.TBep)K,ll.aiOT, 'ITO cpOpMyJia 
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(2.40) .u.aeT xopolllee np116JII1)KeHI1e K peaJibHOH TpaeKTOp1111 

ABI1)KeHI1fl HaceJieHI1fl. 

TaK, Hanp11Mep, B Ta6JI. 2.1 np11se.u.eHo cpasHeHI1e AI1Ha­

MI1KM peaJibHoro )KeHCKoro HaceJieHI1fl AscTp1111 11 AI1HaMI1K11, 

oni1CbiBaeMOH cpOpMyJIOH (2.40); lllar nepe,li.BI1)KKI1 - nflTb 

JieT; 3JieMeHTbi MaTp111.1,bi L AJifl AscTp1111 1966-1972 rr. 

nOCTpOeHbl no ,ll.aHHblM '[14]; B Ka'leCTBe 11CXO,li.HOH B3flTa 

CTPYKTypa peaJibHOro )KeHcKoro HaceJieHHfl AscTp1111 1961 r. 

B B03pacTe ,!1.0 45 JieT (B ~). 
Ha p11c. 2.1 113o6pa)KeHo nose.u.eHHe nepBbiX .u.syx KOMno­

HeHT HaCeJieHI1fl 113 Ta6JI. 2.1 (OCTaJibHble KOMnOHeHTbl 

BeAYT ce6fl aHaJIOrl1'lHO). 04eBH,li.HO, 'ITO cpopMyJia 2.40 .u.aeT 

xopolllyiO annpoKCI1Mai.J,I1IO. 



3. 3AKOHOMEPHOCTH PO)I()l,AEMOCTH 

3. l. TeH.IJ,eHJ.J,H.SI po:>K.IJ,aeMOCTH 

B Te'lemte .IJ,eMorpaQ>H'IecKoro nepexo,11,a 

3. I. I. MoaeJib )I.HHaMHKH poJK)I.aeMOCTit 

Opo6JieMbi AOJirocpOl!HOro nporH03Hposamui HaceJieHHH 

( oco6eHHO HaceJieHHfl CO cpaBHHTeJibHO Bbi.COKHM ypOBHeM 

pO:>K.IJ,aeMOCTH) B 3Hal!HTeJibHOH CTeneHH CBH3aHbl C no­

CTpOeHHeM 3¢¢eKTH BHOH MOAeJIH, KOTOpaH OTpa:>KaJia 6bl 

)J,OJif'OBpeMeHHYI.O TeHAeHIJ.HI.O pO:>KAaeMOCTH, COCTaBJIHIOJ.l.I.YlO 

HenpeMeHHYIO ¢a3y AeMorpa¢H'IecKoro nepexo,11,a. Ka:>KeTcH 

ecrecTBeHHbiM nocTpoeHHe AM 3Toro 3KOHOMeTpH'IeCKOH 

MOAeJIH, CBfl3biBaiOW.eH TeH.IJ,eHIJ,HlO pO:>KAaeMOCTH C KaKHMH­

JIH6o 06'bHCHHIOJ.l.I.HMH ee nepeMeHHblMH (HanpHMep, ypoB­

HeM noTpe6JieHHH HJIH AOXOAa Ha AYIIIY HaceJieHHH). Ho TaKoi1 

noAXOA He AaeT 6oJiblllHX IllaHcos Ha ycnex. Bo-nepsbiX, 

TPYAHO o6ocHosaTb Bbi6op KOHKpeTHbiX o6'hHCHHIOJ.l.I.HX 

nepeMeHHbiX H3 6oJiblllOro B03MO:>KHOro HX Ha6opa. He cy­

w.ecTsyeT e.IJ,HH0£'0 MHeHHH 0 TOM, KaKHe HMeHHO 113 COIJ,HaJib­

H0-3KOHOMHt.IeCKHX OOKa3aTeJieH MOf'JIH 6bi HrpaTb pOJib 

TaKHX nepeMeHHbiX (eM. [13, c. 94-96] ). Bo-BTOpbiX, 

TPYAHO o6ecnet.IHTb .IJ,OCTosepHOCTb H conocTaBHMOCTb cTaTHC­

THt.IeCKOH HHcPOpMaU,HH 0 TaKHX nepeMeHHblX 3a ace speMH 

AeMOrpa¢Ht.IeCKOf'O nepeXOAa. 3TO oco6eHHO OTHOCHTCH K 

nepeMeHHbiM, xapaKTepH3YI.OJ.l.I.HM COIJ,HaJibHYI.O CTpyKrypy, 

XOTH HMeHHO HX JIOf'Ht.IHee Cl!HTaTb 06'bHCHHIOJ.l.I.HMH. B-TpeTb­

HX, 06'bHCHeHHe TeHAeHU,HH pO:>KAaeMOCTH nyTeM COOOCTaBJie­

HHfl JIHillb co6cTBeHHO AeMorpa¢Ht.IecKHX xapaKTepH­

CTHK AaeT JIHillb nosepXHOCTHOe TOJIKOBaHHe 3aKOHO­

MepHOCTeH nepeXOAa, He pacKpb!BaH ero MeXaHH3Ma. C 3TOH 

TO'IKH 3peHHH HenpHeMJieMa, HanpHMep, HHTepnpeTaiJ,Hfl CHH­

:>KeHHfl ypOBHfl pO:>KAaeMOCTH KaK peaKIJ,HH Ha CHH:>KeHHe 

ypoBHH MJiaAeHt.IeCKOH cMepTHOCTH (liTO npe,IJ,JiaraeTCH a pHAe 

MO.IJ,eJieH), nOCKOJibKY npH 3TOM HeHBHO npe.IJ,nOJiaraeTCfl 

onpeAeJieHHbiH MexaHH3M peryJIHposaHHH AeTopo:>KAeHHH, 

cyw.ecTBOBaHHe KOTOpOrO ew.e HY:>KAaeTCH B AOKa3aTeJibCTBe. 

l.fHOrAa napaMeTpbl OOA06HOf'O pOAa 3KOHOMeTpHt.IeCKOH 

MOAeJIH OIJ,eHHBalOTCfl Ha 6a3e speMeHHblX pHAOB, HBHO MeHb­

IllHX no ,IJ,JIHTeJibHOCTH, t.IeM ¢a3bi AeMorpa¢Ht.IecKoro nepexo­

Aa. TaKHe oiJ,eHKH cKopee acero oKa:>KyTcfl HeyAat.IHbiMH He 

TOJibKO ,IJ,Jifl 3KCTpanOJIHIJ,HH, HO H npH onpe.IJ,eJieHHH pOJIH 
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06'bHCHHI.OJ.l.I.HX nepeMeHHbiX, OOCKOJibKY MOryT CKpbiTb HJIH 

HCKa3HTb AOJirospeMeHHYIO TeHAeHIJ,HIO. OcHOBHbJ.e H3MeHeHHH 

pO:>KAaeMOCTH Bbipa:>KalOTCH B Me,IJ,JieHHbiX H3MeHeHHHX TaKHX 

xapaKTepHCTHK, KaK HAeaJibHOe HJIH :>KeJiaeMoe t.IHCJIO AeTei1, 

cpe.IJ,HHH B03pacT BCTynJieHHfl B 6paK 11 Ap., napaMeTpOB 

AeMorpa¢Ht.IecKoro nose.IJ,eHHH nOKOJieHHH, npaKTHt.IeCKH 

HeH3MeHHbi.X ,IJ,Jifl Ka:>KAOH peaJibHOH KOrOpTbl (6, C. 32]. 
TeKyw.He H3MeHeHHH Ha6JIIOAaeMbiX AeMorpa¢Ht.IeCKH X noKa-

3aTeJiei1: HCObiTb!BaiOT TaK:>Ke BJIHHHHe 6oJiee 6biCTp0 ( OT 

rOAa K f'O.IJ,y) MeHHIOJ.l.I.HXCH o6CTOHTeJibCTB, KOH'blOHKTypbl. 

l.fcKa:>KeHHH AOJif'OBpeMeHHOH TeHAeHIJ,HH BCJfeACTBHe OTHOCH­

TeJibHO 6biCTpbrx (a cpasHeHHH c AeMorpa¢Hl!eCKHM nepexo­

AOM) COCTaBJIHIOJ.l.I.HX CTaBHT 00,11, COMHCHHe HaAe:>KHOCTb 

oiJ,eHOK napaMeTpos MO.IJ,eJIH. OpeAnOJIO:>KeHHe o ¢YHKIJ,HO­

HaJibHOH 3aBHCHMOCTH 6biCTp0 MeHHIOJ.l.I.HXCfl 3KOHOMHt.IeCKHX 

nepeMeHHblX H Me,IJ,JieHHO MeHHIOJ.l.I.HXCH xapaKTepHCTHK 

.IJ,eMOrpa¢Ht.IeCKOf'O OOBe.IJ,eHHH BpR.IJ, JIH MO:>KeT CJIY:>KHTb 

o6'hHCHeHHeM AOJirospeMeHHOH TeHAeHIJ,HH AeMorpa¢H4eCKOf'O 

nepeXOAa, a CKOpee JIHillb C03AaCT HJIJII.031110 peryJIHPYIOW.ero 

B03Aei1cTBHH co cTopoHbi yt.ITeHHbiX MOAeJibiO ¢aKTOpos. 

Ho ecJIH a MOAeJIH, npeAHa3Hat.IeHHOH ,IJ,JIH AOJirocpOt.IHoro 

npOrH03a, npHXOAHTCH OTKa3aTbCH B CHJIY H3JIO:>KeHHOf'O OT 

HenocpeACTBeHHOf'O BKJIIOt.IeHHH nepeMeHHbiX, OTpa)KalOJ.l.I.HX 

COIJ,HaJibH0-3KOHOMHt.IeCKHe ¢aKTOpbl pO)KAaeMOCTH, TO 

eAHHCTBeHHbiH nyTb- OOObJTaTbCR MOAeJIHpOBaTb caM 

npOIJ,eCC 113MeHeHHH pO)K.IJ,aeMOCTH. 3TO nyTb MOAeJIHpOBaHHH 

113MeHeHHH penpOAYKTHBHOf'O OOBeAeHHfl OOCJieAOBaTeJibHblX 

nOKOJieHHH. 

OpocTei1IllaH arperHposaHHaH MOAeJib TaKoro poAa npeA­

JIO)KeHa B (3]. IlepeXOA OT OAHOT'O THna pO)KAaeMOCTH (THna 

penpOAYKTHBHoro noseAeHHH) K ApyroMy npeAcTaBJIHeTCH B 

MOAeJIH no aHaJI0£'1111 C MHrpaiJ,HOHHOH M06HJibHOCTblO, HHTeH­

CHBHOCTb KOTOpOH HHTepnpeTHpyeTCH KaK HHTeHCHBHOCTb OOA­

pa)KaHHH TOH t.IaCTH HaCeJieHHH, KOTOpaH y)Ke nepelllJia K 

HOBOMY THny pO)KAaeMOCTH. B. K. fop6yHOBbiM ( [7]; eM. 

TaK)Ke rJiaBy 1 KHHrH) OOCTpOeHa o6w.aH AeM0-3KOHOMHt.IeCKaH 

MO.IJ,eJib, CBH3biBalOW.aH napaMeTpbl 3T0f'O OO.IJ,pa)KaTeJibHOf'O 

npOIJ,ecca C xapaKTepHCTHKaMH COIJ,HaJibH0-3KOHOMH'IeCKOf'O 

pa3BHTHH. 

fHnoTe3a o xapaKTepe pacnpocTpaHeHHH Hosoro THna 

pO)K.IJ,aeMOCTH, KOHKpeTH311pOBaHHaH B (3,7), 3aKJIIOt.IaeTCH 

B TOM, 'ITO Ka)KAOe OOCJieAYIOW.ee OOKOJieHHe BOCOpHHHMaeT 

HOBbiH THO AeMorpa¢Ht.IeCKOrO nOBeAeHHH, OpHeHTHpyHCb Ha 

onbiT npeAilleCTBYIOW.HX eMy noKoJieHHH. TeHAeHU,HH .IJ,eMO­

rpa¢Ht.IecKoro nepexo.IJ,a, oxsaTb!BaJ.Ow.aH nocTeneHHO ace 

60JiblllYIO t.IaCTb HaceJieHHH, cpaBHHTeJibHO KpaTKOCpOl!Hbl.e 
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11 CJIY4aHHbie cpaKTOpbi, a TaKJKe M11rpaU,I10HHbie 113MeHeHI1H 

C03p;aiOT MHOrOo6pa311e cpOpM p;eMOrpacp114eCKOrO nOBep;eHI1H 

npe,a;rnecTBYIOIIJ,I1X noKOJieHI1H. llpou,ecc pacnpocTpaHeHI1H 

HOBOrO Tl1na pOJKp;aeMOCTI1 BblCTynaeT KaK npou,ecc HanpaBJieH­

HOrO OT6opa, ,a;eJiaiOIIJ,I1H 6oJiee BepoHTHbiM11 Te nepexop;Hbie 

cpopMbl, KOTQpbie B KOHe4HOM C4eTe Bep;yT K ycTaHOBJieHI1IO 

HOBOrO Tl1na BOCnp0113BOACTBa HaCeJieHI1H (5, C. 39]. lfHa4e 

roBopH, KaJK,a;oe nocJiep;yiOIIJ,ee Il.DKOJieHI1e no,a;paJKaeT B ,a;eMo­

rpacp114eCKOM nOBep;eHI111 JII1IIIb 4aCTI1 npep;rneCTBYIOIIJ,I1X nOKO­

JieHI1H, a 11MeHHO C 60JibiiieH BepOHTHOCTbiO BOCnp11HI1MaeT Te 

Bap11aHTbi noBep;eHI1H, KOTOpbie B 60JibiiieH Mepe COOTBeTCTBY­

IOT HOBOMY Tl1ny poJK,a;aeMOCTI1. Cou,l1aJibH0-3KOHOM114eCKI1e 

cpaKTOpbl, onpep;eJIHIOIIJ,I1e TeHp;eHU,11IO pOJKp;aeMOCTI1 B Te4eHI1e 

,a;eMorpacp114ecKoro nepexo,a;a, onpaBp;biBaiOT cyiiJ,ecTBOBaHI1e 

TaKOrO MeXaHI13Ma nop;paJKaHI1H 11 OT6opa, XOTH 11 He B03p;ei1-

CTBYIOT npHMO Ha ,a;eMorpacp114eCKI1e xapaKTep11CTI1KI1. 0HI1 

MOryT np11BeCTI1 TOJibKO K cpaBHI1TeJibHO KpaTKOCp04HhlM 113-

MeHeH11HM p;eMOrpacp114eCKHX xapaKTep11CTI1K, KOTOpbie 

Bbi3biBaiOT p;aJibHeHrnl1e CJiep;CTBI1H yJKe B paMKaX MeXaHI13Ma 

nop;paJKaHI1H 11 OT6opa. 3TO TeM 6oJiee OTHOCI1TCH K cpaKTOpaM, 

Onpep;eJIHIOIIJ,I1M pa3JII1411e MeJKp;y JKeJiaeMbiM 11 cpaKTI14eCKI1M 

411CJIOM ,a;eTeH. 

ITo,a;paJKaHI1e npe,a;rnecTBYIOIIJ,I1M noKoJieHI1HM 11 HanpaB­

JieHHbiH OT6op KpaTKOCp04HbiX 113MeHeHI1H napaMeTpOB pOJK­

p;aeMOCTI1, JII1IIIb 4aCTI14HO nepep;aiOIIJ,I1H 11X CJiep;yiOIIJ,eMy 

nOKOJieHI1IO, 11 BbipaJKaiOT MexaH113M AOJirOBpeMeHHOH TeHp;eH­

U,I111 poJK,a;aeMOCTI1. TaKoe TOJIKOBaHI1e Bocnp0113BOACTBa 

,a;oJirOBpeMeHHOH TeH,a;eHU,1111 poJK,a;aeMOCTI1 conp11KacaeTcH 

TaKJKe C rl1nOTe3aMI1, B COOTBeTCTBI111 C KOTOpblM11 113MeHeH11H 

cpaBHI1TeJibHOH 411CJieHHOCTI1 B03paCTHbiX rpynn OTpaJKaiOTCH 

B o6IIJ,I1X xapaKTep11CTI1KaX p;eMOrpacp114eCKOrO nOBep;eHI1H 

peaJibHbiX nOKOJieHI1H (23]. fiOJIOJKeHI1e 3p;ecb aHaJIOri14HO 

11HTepeCHOMy 3cpcpeKTY, OTMe4eHHOMY p. ,[I,. Jl11 ( 14, C. 85] : 
MaJibie, He HanpaBJieHHbie 113MeHeHI1H napaMeTpOB BOCnp0113-

BOACTBa HaceJieHI1H Bbl3biBaiOT pe30HaHC, nOMepJK11BaiOIIJ,HH 

ocHOBHbie KOJie6aHI1H B03pacTHOH cTpyKTYPbi. I1Ha4e roBopH, 

cpaBHI1TeJibHO 6biCTpbie 113MeHeHI1H (np011CXO,a;HIIJ,I1e OT rop;a 

K rop;y) BHOCHT CJiy4aHHYIO COCTaBJIHIOIIJ,yiO, <<IIIYM>> B ABI1JKe­

HI1e p;eMOrpacpwieCKI1X nepeMeHHbiX, TeHp;eHU,HH KOTOpbiX 

onpe,a;eJieHa pacnpocTpaHeHI1eM HOBoro Tl1na poJK,a;aeMOCTI1, 

CJieAJIOIIJ,I1M OT nOKOJieHI1H K nOKOJieHI1IO. 

fl1nOTe3a 0 pacnpOCTpaHeHI111 HOBOrO T11na pOJKp;aeMOCTI1 

B Te4eHI1e ,a;eMorpacpuqecKoro nepexo,a;a KaK o HanpaBJieHHOM 

npou,ecce no,a;paJKaHHH 11 oT6opa MOJKeT 6biTb cpopMaJIH30BaHa 

pa3JII14HbiM o6pa30M. ,l],aJiee npeAJ!araeTcH o,a;Ha 113 cpopMaJII1-

3aU,I1H, BbipaJKeHHaH qepe3 pacnpe,a;eJieHI1e JKeHIIJ,I1H peaJibHOH 
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KOrOpTbi no 411CJIY p;eTeH, poJKp;eHHbiX 11MI1 K KOHU,y penpo,a;yK­

TI1BHOrO nep110p;a. fiyCTb Z (t) - nJIOTHOCTb TaKOrO pacnpep;e­

JieHI1H np11MeHI1TeJibHO K KOrOpTe ( peaJibHOMY nOKOJieHI1IO), 

poJKp;eHHOH B rop; t; Z (k, t) =zk (f) 03Ha4aeT AOJIIO JKeHIIJ,I1H, 

po,a;I1BIIII1X B Te4eHI1e JKI13HI1 k - 1 pe6eHKa. AHaJiori14HO 

~ (t) - nJIOTHOCTb pacnpep;eJieHI1H 3TOH KOrOpTbi no JKeJiaeMO­

MY 411CJIY ,a;eTeii. BBep;eHI1e 3Toro pacnpe,a;eJieHI1H, B006IIJ,e 

rOBOpH, He 03Ha4aeT p;onyiiJ,eHI1H 0 C03HaTeJibHOM nJiaH11pOBa­

HI111 411CJia p;eTei1: OTCYTCTBI1e TaKOrO nJiaH11pOBaHI1H BbipaJKaeT­

CH COCpep;OT04eHI1eM ~ (HO He Z) Ha MaKCI1MaJibHOH KOOpp;I1Ha­

Te. B pac4eTax o6a pacnpe,a;eJieHI1H npe,a;cTaBJIHJII1Cb 16-Mep­
HbiMI1 BeKTOpaMI1. 

AHaJiori14HO oni1CbiBaeTcH pacnpe,a;eJieHI1e JKeHIIJ,11H Korop­

Tbi no cpaKTH4eCKOMY zg (t) 11 JKeJiaeMOMY ~g (t) 411CJIY ,a;eTeH, 

pOJKp;eHHbiX HX MaTepHM11 K KOHU,Y penpop;yKTI1BHOrO nep110p;a. 

Pacnpep;eJieHI1H OTHOCHTCH K KaJieHp;apHOMy rop;y 11 npep;CTaB­

JIHIOT YCJIOBHOe nOKOJieHI1e, npep;rneCTBYIOIIJ,ee peaJibHOMY 

nOKOJieHI1IO, pOJKp;eHHOMY B 3TOT JKe rop;. ,l],JIH npOCTOTbi 

npe,a;nOJiaraeTCH OAHOnOJiaH MO,a;eJib. 

fiyCTb p (t, X) - 411CJieHHOCTb HaCeJieHI1H OAHOrOA114HOH 

B03pacTHOH rpynnbi (x, x+ 1), H3MepeHHaH Ha Ha4aJio KaJieH­

,a;apHoro ro,a;a t, a F (t, x) - 3JieMeHTbi nepBoii CTpOKI1 MaTpH­

U,bi JleCJII1, T. e. np11Be,a;eHHbie K Ha4aJiy KaJieH,a;apHoro ro,a;a 

B03paCTHbie K03cpcp11U,I1eHTbi poJKp;aeMOCTI1 (CM., Hanp11Mep, 

[2, c. 60-61] ). Tor,a;a Beca 3ana3AbiBaHI1H u (t, x)=PF o6pa-
3YIOT COOTHOIIIeHI1e 

zg(t)=V(t) I z(t-x-1) K u (t, x), (3.1) 
(x) 

CBH3biBaiOIIJ,ee pacnpe,a;eJieHue ,a;aHHoro 11 npe,a;rnecTBYIOIIJ,ero 

eMy noKoJieHI1H. 3,a;ecb K- ,a;uaroHaJibHaH MaTpuu,a K= 
= diag ( 0, 1, 2 ••• ) , a MHOJKI1TeJib V (t) BBep;eH AJIH HOpM11pOBa­

HI1H, T. e. AJIH o6ecne4eHI1H paBeHCTBa 1: zgk= 1. EcJII1 113 
(k ) 

COOTHOIIIeHI1H ( 3.1) 11CKJII0411Tb U,eJI0411CJieHHOe B3Beiiii1BaHI1e, 

TO 3TO paBeHCTBO 0n11rneT pacnpep;eJieHI1e poJKp;aiOIIJ,ero 

KOHTI1HreHTa KaJieH,a;apHOrO rop;a f no 411CJIY pOJKp;eHI1H K 
KOHIJ,y penpOAJKTI1BHOrO nepuop;a. 

Pa3JII1411e MeJK,a;y nJIOTHOCTHM11 pacnpe,a;eJieHI1H no cpaKTI1-

4ecKoMy 11 no JKeJiaeMOMY 411CJIY pOJKp;eHI1H o6ycJIOBJII1BaeTCH 

B03paCTHbiM pacnpep;eJieHI1eM CMepTHOCTI1, xapaKTep11CTI1KaMI1 

3AOp0BbH HaCeJieHI1H, B03pacTHhlM pacnpep;eJieHI1eM 6pa4HOCTI1 

11 npaKT11KOH KOHTpau,enU,1111. fipOCTaH r l1nOTe3a CBOA11TCH K 

npep;nOJIOJKeHI1IO 0 He3aBI1C11MOCTI1 yKa3aHHbiX o6CTOHTeJibCTB 

OT TeKyiiJ,ero ro,a;a, T. e. o6 11x npe,a;onpe,a;eJieHHOCTI1 ro,a;oM 

poJK,a;eHI1H KoropTbi. Tor,a;a MOJKHO BBeCTI1 cToxacTI14ecKyiO 

MaTp11u,y Q (t), TaKyiO, 4TO z= ~Q. TaKI1M o6pa3oM, B pOJII1 
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6bieTp0 MemliOLLU1Xefl nepeMeHHblX MOAeJUI, eBfl3aHHbiX e 

KaJieHAapHbiM rOAOM, OeTalOTefl TOJibKO Beea paenpeAeJieH­

HOI'O 3ana3AbiBaH'Hfl B paBeHeTBe ( 3.1). BeKTOp nJIOTHOeTH 

paenpeAeJieHI1fl KOrOpTbi, pO)f(AeHHOH B rOAY t, 00 4He.JIY AeTeH 

)KeJiaeMOMY poAHTeJIHMI1 (MaTepHMH) 3TOH KoropTbi, sbrpa)Ka­

eTefl paBeHeTBOM 

c;g(t)=W(t) ~ diag[c;(t-x-1)]Q(t-x-1) Klv(t, x). (3.2) 
(x) 

3Aeeb I - BeKTOp, see KOOPA11HaTbi KOToporo - eAI1HI1L(bi. 

Bee Ka)KAOH KOMOOHeHTbl £k eOOTBeTeTsyeT cpaKTI14eeKOMY 

411eJiy pO)f(AeHI1H np11 )KeJiaeMOM 'IHeJie, paBHOM k-1. MHO)KI1-

TeJib W (t) BBeAeH AJifl HOpM11pOBaHI1fl BeKTOpa OJIOTHOeTI1. 

06li.lafl rl1nOTe3a o MexaHI13Me paeopoeTpaHeHHfl HOBoro 

Tl1na AeMorpacp114eeKoro noBeAeHHfl 3aKJIJO'IaeTeR B npeAnO­

ebiJIKe 0 nOApa)KaHHI1 nOKOJieHHfl, pO)f(AeHHOI'O B I'OAY t, KaK 

onepe)KaiOill;eMy ero Ha I'OA nOKOJieHHIO, pO)f(AeHHOMY B 

I'OAY t-1, TaK H npeAllleCTBYIOli.leMy eMy nOKOJieHHIO pOAHTe­

JieH. B nepBOM eJiy'lae npHHHMaeTefl BO BHHMaHHe TOJibKO pae­

npeAeJieHHe no )KeJiaeMOMY 'IHe.JIY, BO BTOpOM- KaK 

no )KeJiaeMOMy, TaK H no cpaKTH'IeeKOMY 'IHeJiy AeTeH, OTpa3HB­

li.IeMy onbiT noKOJieHHfl pOAHTeJieli. Bo BTOpoM eJiy'lae o6beKT 

OOApa)KaHHfl ynpOli.leHHO MO)KeT 6hiTb OnHeaH BbinyKJIOH 

KOM6HHal(HeH 

8 (tJ=CFzg(t)+(l-CF)c;g(t), (3.3) 

rAe CF - napaMeTp MOAeJIH, Jie)Kali.lHH B HHTepsaJie (0, 1). 
OH oTpa)KaeT epaBHHTeJihHO KpaTKoepo4HYIO 11 eJiy'laHHYJO 

eoeTaBJifllOlllYIO B AI1HaMHKe pO)f(AaeMOeTH KaK cpaKTOp, KOTO­

pblH MO)KeT 6biTb npHHflT BO BHHMaHHe npH OOApa)KaHHH H 

oT6ope noeJieAYIOli.lHMH noKoJieHHflMH. EeJIH 6bi CF= 0, TO B 

OAHOpOAHOM HaeeJieHHI1 e TpaAHL(HOHHbiM BbleOKHM ypOBHeM 

p0)f(AaeMOeTI1 (OJIOTHOeTb £ eoepeAOTO'IeHa Ha MaKeHMaJibHOH 

KOOpAHHaTe) He 6biJIO 6bl o6eene'leHO pa3H006pa3Hfl THnOB 

AeMOrpacpH4eeKOI'O OOBeAeHHfl KaK noTeHL(HaJibHbiX o6beKTOB 

OOApa)KaHHfl, H npol(eee paenpoeTpaHeHHfl HOBOI'O THna 

pO)f(AaeMOeTH B006llle He HMeJI 6bi MeeTa. 

HanpasJieHHe npol(eeea H3MeHeHI1fl THna pO)f(AaeMoeTH 

OnpeAeMeTefl 06li.lHMH cpaKTOpaMH, o6eene'IHBaiOli.lHMH OpH­

TflraTeJibHOeTb HH3KOI'O ypOBHfl pO)f(AaeMOeTH B eOL(HaJibHOM 

11 3KOHOMH'IeeKOM OTHOllleHHH. B pe3yJihTaTe noApa)KaHHH 

npeAllleeTBYIOlllHM OOKOJieHHflM H OT6opa He MO)KeT 6biTb H3-

6paHO )KeJiaeMOe 'IHeJIO AeTeH, 60Jibli.Iee, 'leM B KOHTHHreHTaX, 

eJiy)Kalli;HX 06beKTOM OOApa)KaHHfl, XOTfl eosnaAeHHe e HHM 

BOOJIHe AOnyeTHMO. KoHKpeTHaH rHnOTe3a o OOApa)KaTeJibHOM 

OpOL(eeee 3aKJil04aeTefl B npeAOOJIO)KeHHH, 'ITO OJIOTHOeTb 
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£ (t) - 3TO OJIOTHOeTb MHHHMyMa eJiy'laHHblX BeJIH411H, npeA­

eTaBJI5:llOli.li1X 06beKTbl IIOApa)KaHHR, a HMeHHO 11MeiOli.li1X 

OJIOTHOeTH 8 (t) 11 £ (t-1). 3Ta r11fiOTe3a cpopMaJIH3yeTefl eo­

OTHOllleHI1eM 

£ (k,t) = £ (k,t-1) 8 (k,t) + 
+c; (k,t-1) ~ e (j,t) +8 (k,t) ~ c; (j,t-1). (3.4) 

i>k i> k 

YpasHeHHe (3.4) onHehiBaeT A11HaMI1KY MeAJieHHO MeHH­

IOili;HXefl AeMorpacpH4eeKHX nepeMeHHhiX 11 He 03Ha'laeT, 'ITO 

H3MeHeHHe AeMOrpacpH4eeKOI'O OOBeAeHI1fl KOrOpTbl npOHeXO­

AHT B Te'leHI1e OAHOI'O I'OAa. Ka)KAOe eJieAYIOli.lee peaJibHOe 

OOKOJieHI1e MOA11cp111..(11pyeT AeMOrpacpH4eeKOe nOBeAeHI1e 

npeAhiAYlllero Ha npOTfl)KeHI111 seeli )KI13HI1, a ypaBHeHHe 

(3.4) JIHlllb npeAOnpeAeMeT KOHe'IHhiH pe3yJibTaT. 

r11noTe3a (3.4) no eylll;eeTBY npeAeTaBJifleT eo6ol1 npeA­

noehiJIKY 0 HanpaBJieHHOM yMeHbllleHI111 pa3JII1411H B AeMorpa­

cpH4eeKOM OOBeAeHHH OOKOJieHHH. 0Ha He npOTHBOpe4HT o6-

llleH npeAIIOebiJIKe o6 OT60pe 113 pa3JIH4HbiX sapHaHTOB 

AeMOrpacpH'IeeKOI'O OOBeAeHHfl, OT)l;aiOli.leM npe)l;nO'ITeHHe TeM 

BapHaHTaM, KOTOpbie B 60JibllleH eTeiiCHH eOOTBeTeTBYlOT eOB­

peMeHHOMy TI10Y pO)f(AaeMOeTH. '-IHeJieHHhie 3KenepHMeHTbi e 

HeKOTOpblM11 MOAeJiflMH, OeHOBaHHbiMH Ha I'HOOTe3e (3.4), 
OOKa3biBaiOT, 'ITO OHa o6eene'IHBaeT npaBAOIIOA06HylO AJIH­

TeJibHOeTb cpa3bl H3MeHeHHfl pO)f(AaeMOCTH B OpOL(eeee ne­

peXOAa, a TaK)Ke 6JII130eTh MOAeJIHpyeMbiX paenpe)l;eJieHHH 

IIO 'IHeJIY AeTeH H cpaKTH'IeeKH Ha6JIIOAaeMbiX paenpeAeJieHHH 

Ha pa3HbiX 3Tanax )l;eMorpacp114eeKoro nepeXOAa. Bo BeflKOM 

eJiy'lae OHa MO)KeT OOHHMaTbefl KaK l'HI10Te3a 0 Bap11aHTe 

HaH60Jiee MeAJieHHOrO H3MeHeHHfl pO)K)l;aeMOeTH, npH'IeM 

MO)KHO nOKa3aTb, 'ITO npaKTH'IeeKH JII06bie 3K30reHHbie B03-

AeHeTBI1fl Ha npol(eee, yBeJIH'IHBaiOli.lHe MHoroo6pa3He npo­

Me)KyTO'IHbiX THnOB AeMorpacpH4eeKOI'O OOBeAeHI1fl, T. e. yse­

JIH'IHBalOili;He HeO)l;HOpO)l;HOeTb MOAeJIHpyeMOrO HaeeJieHI1fl, 

yBeJIH'IHBalOT H eKOpOeTb 11pOL(eeea H3MeHeHHfl pO)K)l;aeMOeTH. 

rHnOTe3a ( 3.4) MO)KeT 6hiTb BKJIIO'IeHa B pa3JIH4Hble MO­

)l;eJIH )l;eMorpacpH4eeKOH AHHaMHKH (eM. np11Mepbl B naparpa­

cpe 3.1.2). ,ll.Jifl ynpoli.leHHfl npol(eee (3.1) - (3.4) eHa'laJia 

'IHeJieHHO peaJIH30BaH B 'IHeTOM BH)l;e, HeKJIIO'IalOill;eM B03-

AeHeTBHfl BOenpOH3BOAeTBa B03paeTHOI'O eoeTaBa HaeeJieHHH. 

,ll.M 3TOro paenpeAeJieHHbie 3ana3AhiBaHI1H B paBeHeTBax 

(3.1) H (3.2) 3aMeHeHbl cpHKeHpOBaHHblM epeAHHM JiarOM. 

Pe3yJibTaTbi 3Toi1 peaJIH3al(HH, xapaKTepH3YlOli.lHe eKopoeTh 

H3MeHeHHfl pO)f(AaeMOeTH H npOMe)KyTO'IHble THnhi paenpeAe­

JieHI1H no 'IHeJiy )l;eTeH, npe)l;eTaBJieHbl B Ta6JI. 3.1-3.2 11 Ha 

pHe. 3.1-3.2. 
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.ll,a.Jiee r~p11Be)l,eHo o611.1,ee yTsep)l()l.eHI1e o6 aci1MIITOTI1-

qecKHX 3Hal..!eH11flX xapaKTep11CTI1K p0)1()l,aeMOCTI1, K KOTOpb!M 

cxo)l.I1TCfl npou,ecc ( 3.))- ( 3.4). Aci1MIITOTI11..!ecKafl IIJIOT­

HOCTb pacnpe)l,eJieHI1fl no 1..!11CJIY p0)1()l,eH11H He 3aB11CI1T OT 

113MeHeHI1fl . C Tel..!eHI1eM BpeMeHI1 B03paCTHOrO COCTaBa HaCe­

JieHI1fl 11 OT pacnpe)l.eJieHI1fl pO)I()l,aeMOCTI1 no so3pacTaM, 

HO 3aB11CI1T OT )l,I1HaM11KI1 MaTp11LI,bl npeo6pa30BaH11H )l(eJiae­

MOrO 1..!11CJia )l,eTeH B cj:>aKTI11..!ecKoe. B 3aKJIJOI..!eHI1e )l,eMOHCTp11-

pyeTCfl np11JIO)I(eHI1e rM:IIOTe3bl OT6opa K CTaH)l,apTHOH MO­

)l,eJII1 BOCI1p0113BO,l],CTBa HaceJieHI1fl TI1IIa MO)l,eJII1 JleCJIM: -

B03HI1Ka!Oll.l,l1e B 3TOH CBfl311 )l,OI10JIHI1TeJibHbie npo6JieMbl 11 

nyTI1 11X perueHI1fl. l1CIIOJib30BaHI1e MO)l,em1 11JIJIIOCTp11pyeTCfl 

Ha YCJIOBHOM np11Mepe, OTHOCfllll,eMCfl K HaCeJieHI110, TOJibKO 

scTynaJOlll,eMy B cpa3y 113MeHeHI1fl p0)1()l,aeMOCTI1 B npou,ecce 

nepexo)l,a. Ha p11c. 3.3 11 3.4 113o6pa)l(eHbi nporH03Hafl )l,I1-

HaMI1Ka napaMeTpOB BOCI1p0113BO)l,CTBa MO)l,eJI11pyeMOrO Hace­

JieHI1fl 11 nporH0311pyeMOe 113MeHeHI1e K03cpcp11U,I1eHTOB p0)1(­

)l,aeMOCTI1 ycJIOBHOrO IIOKOJieHI1fl. 
Cpe)l.HI1H Jiar LAF, 3aMeHflJ011.1,11H pacnpe)l.eJieHHOe 3ana3-

)l,biBaHI1e, Jie)l(I1T, Ol..!eBI1)l,HO, B )l,l1ana30He )l,JII1Hbl I10KOJie­

HI1fl - 22-29 JieT. YpasHeHI1fl (3.1)- (3.4) nOJIHOCTbJO 

onpe)l,eJifliOT )l,I1HaMI1KY MO)l,eJII1, eCJII1 113BeCTHO )l,BI1)1(eHI1e 

MaTp11U,bi npeo6pa3osaH11H. B npocTei1weM cJiyqae npe)l.IIOJia­

raeTcfl JII1HeHHafl 3aBI1CI1MOCTb 3TOH MaTp11U,bl OT BpeMeHI1: 

Q (t) = ( 1- t-LAF) C+ t-LAF I 
LC LC 

(3.5) 

np11 LAF<_t<_LC+LAF. 3)l.eCb I- e)l,M:HI11..!Hafl MaTp11u,a, 

a C - MaTp11u,a npeo6pa3osaH11H )l(eJiaeMoro 1..!11CJia pO)I()l,e­

H11H B cpaKTI11..!eCKOe, COOTBeTCTBYJOlLJ,afl Tpa)l,11LI,I10HHOMY TI1IIY 

pO)I()l,aeMOCTI1. TiapaMeTp MO)l,eJII1 LC 03Hal..!aeT )l,JII1TeJibHOCTb 

nep110)l,a, B Tel..!eHI1e KOTOpOrO npaKTI11..!eCKI1 ycTpaHfliOTCfl pa3-

JII11..!11fl Me)l()l,y )l(eJiaeMbiM 11 cpaKTI11..!eCKI1M 1..!11CJIOM p0)1()l,eH11H, 

xapaKTepHble )l,Jifl Tpa)l,M:LJ,I10HHOrO TI1Da BOCI1p0113BO)l,CTBa 

HaceJieHI1fl. MaTp11u,a C nocTpoeHa c noMOlLI,bJO M11Kp011M11Ta­

u,l1oHHOH MO)l,eJII1 p0)1()l,aeMOCTI1 [ 4, C. 68-7 4 ]1 aHaJIOrH<iHOH 

MO)l,eJII1 C. l1HOY3 [ 11], np11 npe)l,IIOCbiJIKaX 0 paHHeH 6paq­

HOCTI1 11 npaKTI11..!eCKI1 IIOJIHOCTbiO He3cpcpeKTI1BHOH KOHTpa-

u,enLJ,I111. 

3.1.2. 'IHCJICHHbiC 3KCnepHMCHTbl H3 MO)J.CJIH 

Pe3yJibTaTbi 1..!11CJieHHOH peaJII13aLJ,I111 npou,ecca (3.1)­
(3.5) np11 pa3JII11..!Hb!X 3Ha'leHI1flX napaMeTpOB MO)l,eJII1 np11-

Be)l,eHbl B Ta6JI. 3.1. Ta6JI. '3.2 11 p11c. 3.1-3.2 11JIJIJOCTp11py-
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JOT npou,ecc c napaMeTpaMI1 CF=0,1, LC=75,0, LAF=25 
JieT. 

T a 6 JJ H ll a 3.1. 

3aBHCHMOCTb cKopocTH yMeHbWCHHH cpe)J.Hero •mcJia pO)KACHHH 
OT napaMeTpOB MO/(CJIH (3.1)- (3.5). 

'IHCJJO neT, 3a KOTOpbie cpeJJ,Hee 'IHCJJO pO)KJJ,cHHii yMeHbWHTCH 
J],O 33/(3HHOH BCJ!H'IHHbl 

«libiCTpbiH>> neMorpa<jJH'IcCKHH nepexon: napaMeTp LC=25 neT*. 

napaMeTp CF 

CpenHee )KcJJaeMoe 
4HCJ10 p0)KJ],CHHH £: 

4,0** 
3,0 
2,0 
1,0 

I 0,1 I 0~4- - T -~:;----~ 

60-65 
73-78 
91-98 

140-150 

'IHCJIO J!CT 

47- 50 
62- 67 
82-87 

134-144 

44-47 
61-65 
82-88 

139-149 

1,0 

45- 48 
63- 66 
89-94 

154-166 

«MeJ],JleHHbiH>> neMorpa<jJH'IeCKHH nepexoJJ,: napaMeTp LC= 100 neT. 

Cpe)J.Hee )KCJJaeMoe 'IHCJ!O J!CT 
'IHCJIO pO)KJ],CHHH £: 

4,0 61-66 49-52 47-50 56-59 
3,0 75-81 65-70 67-71 82-86 
2,0 95-103 86-93 92-98 113-119 
1,0 148-160 142-153 151-160 178-189 

Cpe)J.Hee <jJaKTH'IecKoe 
'IHCJ!O pO)KJ],CHHH £: 

4,0 80-83 76-78 78-79 84-85 
3,0 90-93 87-89 88-90 95-96 
2,0 99-103 97-99 99-100 113-119 
1,0 148-i60 142-153 151-160 178-189 

* 8 3TOM CJiyllae CKOpOCTb H3MeHCHHfl cpe.a.Hero )f(.eJJ3CMOf'O 411CJ13 pO>K,aeHHi-1 npaKTH-

4CCKI1 COBn3)laeT CO CKOpOCTbiO cpe,UHCfO cfJ3KTH\.ICCKOf'O 411CJ13 pO>K,[l..CHHH. 

** Jleaoe YHCJIO B K3>K.UOI1 KJICTKC T36JIIHJ,bl COOTBCTCTsyeT cpe.nHeMy nary LAF= 24 f0A3, 
npasoe - LAF===--27 neT. 

B Hawei1 cTpaHe cyMMapHbiH K03cpcp11U,I1eHT pO)I()l,aeMOCTI1 

YCJIOBHOrO I10KOJieHI1fl 1896/ 97 r. COOTBeTCTBOBaJI Tpa)l,11LI,I10H­

HOMY BbiCOKOMY yposHJO pO)I()l,aeMOCTI1. KoropTbi, BCTYIII1Bwl1e 

B 6paK OKOJIO 1960 r., 6biJII1, I10-BI1/l,I1MOMy, nepBblM11, OIIpe­

)l,eJII1Bllli1MI1 )l(eJiaeMoe 1..!11CJIO pO)I()l,eHI1H s6JII1311 ABYX [ 15, 
c. 36-37]. TaKHM o6pa30M, BCfl ¢a3a yMeHbWeHI1fl ypoBHfl 

p0)1()l,aeMOCTI1 OT Tpa)l,I1LI,I10HHOrO BbiCOKOrO )1,0 cpe)l,HerO )l(e­

JiaeMOrO 1..!11CJia p0)l()l,eH11H, 6JII13KOrO K )l,ByM, 3aHflJia OKOJIO 

7 5 JieT. Tiepexo)l, oT cpe)l.Hero )l(eJiaeMoro 1..!11CJia pO)I()l,eH11H 
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T a 6 JI H u. a 3.2. 

HeKOTOpbie nJIOTHOCTH pacnpeAeJieHHH no .lKeJiaeMOM)' 'IHCJIY AeTeil 

BapHaHTbl pac'leTa 

A. OoJiy'leHHbie o6cJieAooaHHeM HHH U,CY B 1972 r . [ 15, c. 26- 27) 
A I - ropOACKOe HaceJieHHe 2-i\ 3THOAeMorpacpH'IeCKOH rpynnbi 
A2 - 6eJiopycbi , oce HaceJieHHe 
A3 - TaA.lKHKH, oce HaceJieHHe 

B. OoJiy'leHHbie no MOAeJIH (3.1)- (3.5) 
Bl - 100-i\ roA MOAeJIHpyeMoro nepHOAa 
B2 - 90-i\ rOA MOAeJIHpyeMoro nepHOAa 
83 - 60-i\ rOA MOAeJIHpyeMOrO nepHOAa 

llacToTa X I 0 .I no oapHauTaM pac'-leTa 

4HCJ10 ,!lCTei1 

I I I AI Bl Al I 82 I A3 
I I 

0 25 0 20 0 14 

I 217 178 140 77 27 

2 605 707 518 485 112 

3 125 121 212 410 134 

4 19 I 69 28 194 

5 6 0 29 0 160 

6+ 3 0 12 0 359 

CpeAHee 'IHCJIO 
AeTeil 1,93 1,943 2,31 2,389 5,00 

CpeAHee KBaApa-
TH'IHOe OTKJIOHe-
HHe 0,774 0,544 1,022 0,669 

I B3 

0 
7 

54 
159 
348 
341 

91 

5,210 

2,301 

~ 4 K ~=3 3aH.Hn OKOnO 15 neT, . OT Tpex K ABYM- OKOnO 

20 neT [15, c. 36-37]. MoAenh (3.1)-(3.5) c cp11KCl1posaH­

HbiM 3ana3,!1,biBaHl1eM ,ll,eMOHCTpHpyeT HeCKOnbKO MeHbWYJO 

CKOpOCTb B HallanhHblH nep110A l13MeHeHI1.H p0)1(,ll,aeMOCTI1 l1 

npHMepHO TaKyJO )l(e B ,ll,anbHeHWeM ( CM. Ta6n. 3.1). 3Ta 

cKopocTh Mano 3aBl1Cl1T OT napaMeTpa LC, OTpa)KaJOLJ.J.ero 

BHelliHl1e cpaKTOpbl TeH,ll,eHLJ.l111 p0)1(,ll,aeMOCTl1, l1nl1 OT cpe,li,He­

rO nara, HO cyLJ.J.eCTBeHHO 3aBl1CI1T OT napaMeTpa CF. llp11 

COBpeMeHHOM Tl1ne p0)1(,ll,aeMOCTl1, KOrAa cpaKTl1lleCKOe lll1CnO 

p0)K,ll,eHl1H MO)I(eT npeBbiWaTb )KenaeMOe, BbiCOKOe 3HalleHl1e 

napaMeTpa CF TOpM03l1T npou.ecc, a npl1 BbiCOKOM yposHe 

p0)K,ll,aeMOCTl1, HanpOTl1B, YCKOp.HeT ero. fip0113BOnbHO npl1-

Hl1MaeMOe 3,ll,eCb nOCTO.HHCTBO 3TOrO napaMeTpa Ha npOT.H)I(e­

Hl1l1 nepeXO,ll,a CKa3biBaeTC.H Ha CKOpOCTl1 MO,ll,enl1pyeMOf0 l13-

MeHeHl1.H p0)K,ll,aeMOCTl1. 
B Ta6n. 3.2 nonylleHHbie MOAeJlbJO ( 3.1)- ( 3.5) nnoT-

HOCTl1 pacnpe,ll,eneHHH no )KenaeMOMY lll1Cny p0)K,ll,eHl1H <; (t) 
cpaBHHBaJOTC.H c HMeJOLJ.J.l1Ml1 TaKoe )Ke cpeAHee 3HalleHl1e 
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cpaKTI1lleCKl1Ml1 pacnpe,ll,eneHH.HMH no O)KH,ll,aeMOMY liHcny Ae­

rei1, nonylleHHbiMI1 o6cneAOBaHI1eM HMM IJ,CY B 1972 r. 

[ 15, c. 26-27]. MoAenHpyeMoe pacnpeAeneHI1e scerAa yHH­

MOAanhHOe, 3a 11CKnJ04eHHeM nepBblX 2-3 ,ll,eC.HTHneTI1H MO­

AenHpyeMOrO nepHo,ua. Pacnpe,ueneHI1e no cpaKTHl.feCKOMY 

lll1Cny pO)K,UeHHH, O,UHaKO, 3Hal.fi1TeJlbHO ,UOnbWe COXpaH.H­

eT ,usa MaKCI1MyMa nnOTHOCTI1 l1 BbiCOKyJO ,uHCnepC1110 

(eM. pH c. 3.1 11 3.2). <l>aKTHlleCKI1e pacnpe,ueneHl1.H no 0)KI1,Ua­

eMOMY lll1Cny ,ll,eTeH o6na,uaJOT cyLJ.J.eCTBeHHO 6onbwei1 A11Cnep­

Cl1eH, l.feM MO,UeJ111pyeMbie, l1, HaBepHOe, ,UOnhwe He np11XO,U.HT 

K YHl1MO,ll,anbHOCTl1. fip11lll1Ha, ll0-BI1,ll,l1MOMy, B TOM, 'ITO MO­

,uenb Olli1CbiBaeT HaceneHHe, KOTOpoe nepBOHal.fanbHO .HBn.HeT­

C.H O,li,HOpO,UHbiM C T04Kl1 3peHI1.H ,UeMOrpacpl14eCKOf0 nose,ue­

HI1.H, a B ,uanbHei1weM llpl1o6peTaeT HeO,UHOpO,UHOCTb TOnbKO 

BCne,UCTBHe npe,uycMOTpeHHOfO MO,ll,enbJO llO.HBneHH.H npOMe­

)KyTO'IHbiX cpOpM ,UeMOrpacpl14eCKOf0 llOBe,UeHH.H llOKOneHHH 

BCJie,UCTBl1e OTJil14l1H )KeJiaeMOrO 411CJia p0)K,UeHI1H OT cpaK­

TI1lleCKOrO. PeanbHbiH )Ke ,ueMorpacpH4eCKl1H nepexo,u He 

TOJibKO B Hal.faJibHbie fO,Ubi, HO l1 B Tel.feHI1e BCeX cpa3 113-

MeHeHI1.H p0)K,UaeMOCTl1 ll0Ml1MO pa3Jil14l1H Me)l(,uy llOKOJie­

Hl1.HMl1 l1Cllb!TbiBaeT Bni1HHI1e pa3nl14l1H B ,UeMOrpacp114eCKOM 

riOBe,ll,eHl1l1 TeppHTOpHanbHbiX, COLJ.I1aJibHbiX l1 HaLJ.HOHaJibHbiX 

rpynn HaceneHH.H. YseJIHl.feHHe MHoroo6pa311.H sapHaHTOB ,ue­

MorpacpHllecKoro nose,ueHH.H a cHny npe,unochinOK Mo,uenl1 

coo6LJ.J.aeT AOnOJIHHTeJibHoe ycKopeHHe npou.eccy pacnpocTpa­

HeHH.H HOBOPO rnna p0)1(,ll,aeMOCTl1. 

MO)KHO npe,ll,nOnO)Kl1Tb, liTO Tl1n pO)K,ll,aeMOCTI1, cpopM11-

PYJOLJ.J.l1HCR npl1 3asepweHHl1 ,ueMorpacpH4ecKoro nepexo,ua, 

6y,ueT xapaKTep1130BaTbC.H 6nl130CTbJO cpaKTI1l.feCKOf0 l1 )l(eJia­

eMOfO l.fl1Cna ,UeTeH, T . e. MaTp11LJ.a npeo6pa30BaH11H Q(t) CTa­

HeT MaJio OTJIHllaTbC.H OT eAHHl14HOH MaTpHLJ.bi. B 3TOM npeA­

noJIO)KeHI1l1 npe,uenbHhie ( ac11MnTOTH4ecKI1e) noKa3aTeJIH 

p0)K,ll,aeMOCTl1, K KOTOpbiM CXO,Ul1TC.H npou.ecc (3.1)- (3.4), 
He 3aBI1CRT OT KOHKpeTHOPO BH,ll,a MO,ll,enl1 BOCllpOl13BO,li,CTBa 

B03paCTHOPO COCTasa HaceneHI1.H l1 OT l13MeHeHl1H B03pacT­

HOrO pacnpe,ll,eJieHI1H p0)1(,UaeMOCTl1 • .l1:oKa3biBaeTCR, liTO npaK­

TI1 lleCKH B nJ06oM cnyqae npou.ecc ( 3.1)- ( 3.4) npHBOAl1T 

K cpe,li,HeMy )KenaeMOMY lll1CJIY p0)K,UeHl1H, HeCKOnbKO MeHb­

WeMy e,Ul1Hl1LJ.bl. fipl1 3TOM COXpaH.HJOTC.H Jll1Wb ,UBa BapHaHTa 

,UeMOrpacpl14eCKOPO llOBe,UeHI1.H, COOTBeTCTBYIOLJ.J.He p0)K,ll,eHI110 

O,UHOPO pe6eHKa l1Jll1 OTCYTCTBl110 ,ueTOp0)K,UeHI1.H. 

Bonee CTporo, cnpase,un11so cne)l.yJOLJ.J.ee yTsep)l(,ll,eHHe. 

fiyCTb [ - Ml1Hl1MaJibHbiH l13 HOMepos KOOp)l.11HaT BeKTOpa 

Z (t), TaKOH, 'ITO KOOp)l.HHaTa Z (l, t) He COBria)l.aeT C HyneM 

B Hal.fanbHOM pacnpe,ueneHI111. Tor)l.a ac11MriTOTHl.fecKHM An.H 

pa3HOCTHoro npou.ecca (3.1)- (3.4) oKa)l(eTc.H pacnpe,ll,ene-
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WKOJlbl AllA 

nepeMeHHbiX MOAellM 

2 3 4 5 
5,0 3,4 8,8 2,4 1,0 

12.2 2,7 7,2 1,9 0,8 

r·4 
2,0 5,7 1,4 0,6 

6,6 1,3 4,1 1,0 0,4 

- f----1 
3,8 0,7 2,6 0,5 0,2 

1,0 Q,Q 1,0 Q,Q I 

0 10 20 30 40 50 60 70 80 
roabl 

PHC. 3.1. )l,HHaMHKa OCHOBHbiX xapaKTepHCTHK pO)K/l.aeMOCTH, noJJy-
qeHHaH no MOAeJJH 

I - cpeAHHH ypooeHb )KenaeMoro qHcna po)KAeHHil; 2 - cpeAHee 
KBaApaTI1qeCKOe OTKJIOHeHI1e !KeJJaeMOrO qi1CJJa p0)KAeH11H; 3 - cpeA­
H11H ypooeHb Q>aKTI1qeCKOrO q11CJJa p01KAeH11H; 4 - cpeAHee KBaApaTI1-
qeCKOe OTKJJOHeHI1e Q>aKTI1qeCKOrO q11CJJa p0)K/l.eH11H; 5 - paCCTOHHI1e 
MeiKAY oeKTOpaMI1 nJJOTHOCTI1 pacnpeAeJJeHHH no Q>aKTI1qeCKOMY 11 
iKeJJaeMOMY qi1CJJY pO.)KAeHHH, H3MepeHHoe +KaK nOJJOiKHTeJJbHaH pa3-

HOCTb ~ [zk-<;k] . 

Ka)KAaH 113 nepeMeHHbiX MOAe<f:h npeAcTaBJJeHa Ha rpaQ>HKe o cooeil 
wKaJJe 

YacTora 

0,48 

,J---t+-----1----1 0,38 

s f\J z1 

0,1 

-, . . \ 
J,. \ 
Ill \. 

' n 1'\ :-., \: I · 1 i 
r ~~· .... \ : 
I ' :' '. ., : 

; : '. : 
9 • n.: . . 

'i . ' ·. \: 
1,: f./1',,1~ ... -... . : 

I. • •v ? • \i 

I I jl/'/ \ 4'\ ~ 
F /: ' ~.;\ 

0,29 

0,0 

0 5 10 15 
YMcno AereH 

PHc. 3.2. 0JJOTHOCTH pacnpeAeneHHH 
)KeHwHH no qHcny pO)KAeHHbiX AeTeil, 

nonyqeHHble no MOAeJJH 
I - pacnpeAeneHHe no Q>aKTHqecKoMy 
qHcJJy po)I(AeHHH, rDA 0; 2 - pacnpe­
AeJJeHHe no )KenaeMOMY qHCJI)' po)KAe­
HHH, roA I 0; 3 - pacnpeAeJJeHHe no 
)KeJJaeMOMY qHCJJY po)I(AeHHH, rOA 50; 
4 - pacnpeAeJJeHHe nO Q>aKTHqeCKOMY 
qHCJJY pO)KAeHHil, rOA 50; 5 - pac­
npeAeJJeHHe no Q>aKTHqecKOMY qHCJJY 

poiKAeHI1H, rOA 80 
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HHe, 3a,11,asaeMOe paBeHCTBOM z1= 1-Z 1· )l,OKa3aTeJibCTBO npH­

Be,[l,eHO B ( 4, C. 23-25]. 
OpaKTH4eCKH HesepO}ITHO, 4T06hi B 3asepwaiOUJ,ei1 ¢a3e 

,[1,eMOrpa<IJH4eCKOrO nepex0,11,a OKa3aJIC}I nOJIHOCTbiO 11CKJII04eH­

HbiM Bap11aHT ,[l,eMOrpa<IJ114eCKOrO noBe,[l,eHI1}1, OpHeHT11pOBaHHbiH 

Ha e,l1,11HCTBeHHoe pO)K,l1,eHI1e. EcJII1 npHHI1MaeTC}I 3TOT Tl1n nose­

,[l,eHH}I, T. e. /=2, TO B CI1JIY npe,[l,nOCbiJIOK MO,[I,eJII1 OH HeOO­

XO,l1,11MO CTaHOBI1TC}I npe,[l,n04TI1TeJibHbiM ,l1,JI}I OT6opa 11 COXpa­

H}IeTC}I B aCHMnTOTH4eCKOM pacnpe,l1,eJieHHI1 npaKTH4eCKI1 KaK 

e,[I,J1HCTBeHHO B03M0)KHbiH. 

0,[1,HaKO B 6oJiee o6UJ,HX MO,[I,eJI}IX, OCHOBaHHbiX Ha rl1nO­

Te3e ( 3.4), CXO,[I,HMOCTb K Cpe,[I,HeMy ypOBHIO pO)K,[I,aeMOCTH 

l-z1 ~ 1 MO)KeT 6biTb HapyweHa. EcJII1 pacnpe,l1,eJieHI1}1 no 

)KeJiaeMOMy 411CJIY pO)K,[I,eHHH MaJIO OTJIJ1liaiOTC}I OT nOKOJie­

HI1}1 K nOKOJieHHIO, TO CyUJ,eCTBeHHYIO pOJib np11o6peTaiOT 

6oJiee KpaTKOCp04HbJe 3KOHOMHKO-,[I,eMOrpa<IJH4eCKJ1e B3aHMO­

,[I,eHCTBI1}1, 3TO B03,[1,eHCTBI1}1 ,[l,eMOrpa¢114eCKOH nOJIHTHKH, 

H3MeHeHI1}1, CB}I3aHHbie C MHrpai.I,HOHHblM ,[I,BH)KeHHeM, ,[I,HHaMH­

KOH cou.HaJibHbiX rpynn, H3MeHeHH}IMH 6pa4HOCTH 11 

AP· 83aHMO,l1,ei1cTBH}I TaKHx ¢aKTOpos c TeH,[I,eHI.I,Hel1 pO)K,[I,ae·­

MOCTH MOryT 6biTb MHOroo6pa3Hbl 11 no-pa3HOMY C04eTaTbC}I 

C MexaHH3MOM OT6opa. 003TOMY HeOnpe,[l,eJieHHO ,[I,OJirOe nO,[I,­

,[I,ep)KaHHe pO)K,[I,aeMOCTH Ha cpe,11,HeM yposHe 1-2 pe6eHKa 

(3Ta ¢a3a secbMa AJIHTeJibHa s JII06ol1 4HCJieHHOH peaJIH3a­

U.H11 MO,[I,eJIH) BnOJIHe B03M0)KH0 11 He npOTHBOpe4HT rHnO­

Te3e (3.4). )l,JI}I 3TOrO ,[I,OCTaT04HO, 4T06bi nepe4HCJieHHbie 

<IJaKTOpbl 6biJIH HanpaBJieHbl HCKJII04HTeJibHO Ha OrpaHH4eHHe 

TaKoro nma AeMorpa¢114ecKoro nose,[l,eHH}I, KOTOpbiH npH­

BO,[I,HT K O,[I,HOMY pO)K,[I,eHHIO (y4HTbiBa}l npHT}IraTeJibHOCTb 

3Toro THna B npou.ecce no,11,pa)KaH11}1). CTHMYJIHposaHHe 4HC­

Jia pO)K,[I,eHHH, OOJibwero, 4eM ,11,sa, cy,11,}1 no MO,[I,eJIH, MeHee 

3<IJ<IJeKTHBHO, nOCKOJibKY 3TOT THn noBe,[l,eHH}I C 60JibUJeJ1 Be­

pO}ITHOCTbiO OTBepraeTC}I nOCJie,[l,yiOII.I,HMH nOKOJieHH}IMH. 

CosMeUJ,eHHe MO,[I,eJIH TeH,[I,eHU.HH po)K,[I,aeMOCTH ( 3.1)­
( 3.4) C o6bi4HOH MO,[I,eJibiO BOCnp0113BO,[I,CTBa B03paCTHOrO 

cocTasa HaceJieHH}I (MO,[I,eJib JlecJIH) npe,[l,nOJiaraeT peweHHe 

no Kpai1Hei1 Mepe ABYX 3a,[l,a4. Bo-nepsbiX, Heo6xO,l1,11MO 

nocTpOHTb npeo6pa3osaHI1e pacnpe,l1,eJieHH}I no )KeJiaeMoMy 

4HCJIY ,[l,eTeH B B03paCTHbie K03<IJ<IJI11.1,HeHTbl pO)K,[I,aeMOCTH 

peaJibHOrO nOKOJieHH}I. 80-BTOpbiX, no B03paCTHblM K03<IJ<IJH-

1.1,11eHTaM pO)K,[I,aeMOCTH peaJibHOrO nOKOJieHH}I Ha,[I,O Bbl411C­

JIHTb TeKyUJ,He 3Ha4eHH}I nepBOH CTp04KH MaTpHI.I,bl JleCJIH, 

OTH0C}IUJ,I1eC}I K ycJIOBHOMy nOKOJieHHIO. 

EcJIH C411TaTb, 4TO pacnpe,11,eJieH11e pO)K,[I,eHHH peaJibHOH 

KOrOpTbl no B03paCTY He3aBHCHMO OT ,11,pyrHX KOrOpT (HCKJII0-

4a}l 3aBHCHMOCTb cyMMapHbiX xapaKTepHCTHK, onpe,[l,eJieHHYIO 
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onHCaHHOH y)Ke MO,!],eJihiO), TO perneHHe nepBOH 3a,!],a'-IH CTa­

HOBHTCH cpaBHHTeJibHO npOCTblM, a BTOpaH 3a,!],a'!a - '-IHCTO 

TeXHH'-IeCKOH. C 6oJiee 06lll,eH TO'-IKH 3peHHfl MO)KHO C'-IHTaTh, 

'-ITO TaKHM o6pa30M Bbl'-ll1CJIHIOTCH JIHillb nOTeHI.J,HaJibHhie 

K03<l>cPHil,HeHTbi pO)K,!],aeMOCTH KOrOpT, OTKJIOHeHHH OT KOTO­

pbiX - CJie,!l,CTBHH cpaBHHTeJihHO 6hiCTpbiX H3MeHeHHH ,!],eMO­

rpa<l>H'-IeCKHX nepeMeHHhiX, oco6eHHOCTei1 KaJieH.a.apHoro ro.a.a, 

TeKylll,HX COOTHOllJeHHH, CKJia,!l,biBaiOIIl,HXCH B YCJIOBHOM nOKO­

JieHHH (HanpHMep, H3MeHeHI1H cpaBHHTeJibHOH '-IHCJieHHOCTH 

B03paCTHbiX rpynn). 3TH 3cP<PeKTbi ,!],OJI)f(Hbl 6hiTb OnHCaHbi 

cnell,HaJihHbiMH MO,!],eJIHMH. 

B npHHil,Hne nocTpoeHHe B03pacTHbiX K03cPcPHil,Hel-iTOB 

pO)K,!],aeMOCTH peaJihHOrO nOKOJieHHH, TaK )Ke KaK H COrJiaCO­

BaHHOe c HHM npeo6pa3onaHHe pacnpe.a.eJieHHH no )KeJiaeMOMY 

'-IHCJIY ,!],eTeH B pacnpe,!],eJieHHe no cPaKTH'-IeCKOMy '-IHCJIY pO)K­

,!],eHHH, MO)KeT 6hiTb npOH3Be,!],eHO C nOMOIIl,biO MHKpOHMHTa­

Il,HOHHOH MO,!],eJIH pO)K,!],aeMOCTH [ 4, 12) , o6palll,eHHe K KOTO­

poi1 ,!],OJI)KHO OCylll,eCTBJIHTbCH nepe,!], Ka)K,!],OH nepe,!l,BH)KKOH 

B03paCTHOrO COCTaBa HaceJieHHH Ha rO,!],. TaKHM o6pa30M 

MoryT 6hiTh Y'-ITeHhr TaK)Ke cpaBHHTeJibHO KpaTKOcpo'-IHhre 

<PaKTOpbi, Ha KOTOpb!e y)Ke o6palll,aJIOCb BHHMaHHe, B '-laCT­

HOCTH OC06eHHOCTH ,!],eMOrpacPH'-IeCKOH nOJIHTHKH, Meml!Olll,He­

CH OT ro.a.a K ro.a.y. 

O.a.HaKo MHoroKpaTHaH peaJIH3all,HH MHKpOHMHTall,HOHHOH 

MO,!],eJIH Tpe6yeT 60JibllJHX pecypcOB 3BM. l1MeHHO n03TOMY 

npHXO,!],HTCH OrpaHH'-IHTbCH BBe,!],eHHeM MaTpHil,bl Q(t) B Ka­

'-leCTBe npH6JIH)KeHH.H npeo6pa30BaHHH pacnpe.a.eJieHHfl no 

)KeJiaeMOMY '-IHCJIY ,!],eTeH B pacnpe,!],eJieHHe no <PaKTH'-IeCKOMY 

'-IHCJIY .a.eTeH. MaTpHil,a cTpOHTCH c noMOIIl,hJO MHKp011MHTa­

Il,HOHHOi1 MO,!],eJIH npe,!],BapHTeJibHO (Ka)K,!],aH CTpOKa OT,!],eJibHO 

npH nOCTOHHHOM )KeJiaeMOM '-IHCJie .a.eTeif). IlOMHMO rrpOCTOH 

rHnOTe3bl 0 JIHHeHHOM H3MeHeHHI1 MaTp11Il,bl BO BpeMeHH (3.5) 
B03M0)f(Hbl pa3JIH'-1Hble BapHaHTbl 3a,!],aHI1H ee ,!l,BH)KeHHfl, B 

'-laCTHOCTH MaTpHil,a Q(t) MO)KeT 3aBHCeTb TaK)Ke OT 3K30-

reHHbiX rrepeMeHHbiX, CBH3aHHbiX C KOHKpeTHbiM MOMeHTOM 

npeMeHH. AJIH peweHHH 3a,!l,a4H aHaJII1TH'-IeCKOH arrnpoKCI1-

Mall,HH B03paCTHbJX K03cPcPHil,HeHTOB pO)K,!],aeMOCTH pea.'lbHOrO 

nOKOJieHHH no H3BeCTHbiM CYMMapHbTM XapaKTepHCTHKaM, 

HaH,!],eHHbTM C y'-leTOM MaTpHil,bT npeo6pa30B3HHH, y.a.o6HO 

nocnoJih30BaThCH pa3JIO)KeHHeM, npe.a.Jio)KeHHbiM 3. A)K. Koy­

JIOM H A)K. TpaccenoM [ 18]. Ilpe.a.naraeTcH paseHCTBO 

cp (x,t) =H (t) · G (x,t) cpn (x) exp [ -h (t)V (x)], (3.6) 

HMeJOIIl,ee .a.sa napaMeTpa: H (t) H h (t). 3.a.ech cp (x,t) -
B03paCTHbie K03<l>cPHil,HeHTbl pO)K,!l,aeMOCTli KOrOpTbi, pO)K,!l,eH­

HOH a ro.a.y t. 3apaHee 3a,!l,aHHbTe (Ta6ynwpoBaHHbre) cPYHKil,lili 
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cpn (X) 11 V (X) onpe,!],eJJHIOT MaKCHMaJibHb!H ypoBeHb p0)K­

,!],aeMOCTI1 B 6paKe npH OTCYTCTBHH KOHTpOJJH H B03MO%HY10 

HHTeHCHBHOCTb KOHTpOJJ.H Ha,!], pO)K,!],aeMOCTbiO. TaKlfM o6pa-

30M, o6a napaMeTpa - H 11 h - 3TO xapaKTepHCTHKH ypoBHH 

<PaKTH'-IeCKOH p0)K,!],aeMOCTI1 B cpaBHeHHH C MaKCHMaJibHO B03-

M0)KHblM npH .a.aHHOH 6pa4HOCTH. <l>yHKil,I1H G(x) B pa3JIO)KC­

HHH (3.6) - ,!],OJJH )KeHlli,HH KOrOpTbl, KOr,!],a-JJH60 COCTOHB­

llii1X B 6paKe. B Ka'-leCTBe MO,!l,eJJH 3Toro B03pacTHoro pacnpe­

.a.eneHHH B [ 18] npe,!],JJO)KeHa cnell,HaJJbHaH aHaJJHTH'-IecKaH 

KpHBaH (,!l,BOHHaH 3KCnOHeHil,HaJJbHaH cPYHKil,HH), 11MeJOIIl,afl 

.a.na no,!],Jie)Kalli,HX Oll,eHHBaHHJO napaMeTpa. B pa6oTe 

H. n. l1JJbHHOH [10, c. 131] npHBe,!],eHbl Oll,eHKI1 3TI1X napa­

MeTpOB ,!l,JJ.H KoropT )KeHIIl,HH PC<l>CP. IlapaMeTpbr cPYHKil,l111 

G (x), MHTepnpeTHpyeMhre KaK cpe,!l,HHii no3pacT H no3pacTHaH 

,!],HCnepCHH BCTynJJeHHH B nepBbiH opaK, MO)KHO C'-IHTaTh 3K30-

reHHbiMH nepeMeHHblMH MO,!],eJJH TeH,!],eHil,MH pO)K,!],aeMOCTH. 

IlapaMeTpbr H H h B pa3JJO)KeHMH (3.6) MO)KHO pac­

C'-IlfTbTBaTh no ,!l,BYM CYMMapHbiM xapaKTep!1CTHKaM: cpe,!l,HeMy 

ypOBHIO p0)K,!],3eMOCTH 

z(t)=~ (k-I)z(k,t)= ~ cp(x,t) (3.7) 
(k) (x) 

H cpe,!l,HeMy B03pacTy ,!],eTOpQ)K,!],eHHH B peaJJbHOM nOKOJJeHHM. 

IlocJie,!],HHH BeJJH'-IHHa HBJJHeTCH MOHOTOHHOH cPYHKil,HeH h, 
n03TOMY COOTBeTCTBYJOIIl,ee ypaBHeHHe JJerKO pewaeTCH. 

B 3TOM cnyqae cpe,!l,HiiH B03pacT .a.eTopO)K,!l,eHMH cTaHOBHTCH 

elll,e O,!l,HOH 3K30reHHOH nepeMeHHOH MO,!],eJJH, ,!],lfHaMHK3 KO­

TOpOH B CJJy'-lae nporH03HbD\ paC'-IeTOB HY)K,!l,aeTCH B ,U,OnOJJ­

HHTeJihHbiX rHnOTe3aX. 'B npMBe,!],eHHOM HH)I(e npHMepe napa­

MeTp H cPHKCHponaH, a h Haxo.a.HTCH H3 peweHHH ypanHeHMH 

(3.7) no CYMMapHOMY K03cP<l>Mll,HeHTY pO)K,!],aeMOCTH, orrpe­

,!],eJJeHHOMY MO,!],eJibiO TeH,!],eHil,HH pO)I(,!],aeMOCTH. 

Ha OCHOBe MO,!],eJJH (3.1) - (3.5), CBH3aHHOii C MO,!],eJJbiO 

BOCnpOH3BO,!l,CTBa B03paCTf!,OrO COCTaBa HaCeJJeHHH 3aBMCI1-

MOCTHMH ( 3.6) H ( 3. 7), npoBe,!],eH 3KCTpanOJJflll,HOHHbiH npor­

H03HblH pac'-leT Ha ycJIOBHOM npHMepe. Ha'-laJJb-HbiM ro)J;OM 

3KCTpanoJJHil,HH npHHHT 1979 r. Ha'-laJJhHOe pacnpe.a.eneHHe 

HaceneHHH no no3pacTaM conna.a.aeT c <PaKTH'-IeCKHM pac­

npe.a.eneHHeM HaceJJeHHH O,!l,HOrO H3 OTHOCHTeJJbHO 3aMKHYTbiX 

B MHrpall,HOHHOM OTHOIIIeHHH H O,!l,HOpO,!l,HbiX no Hall,HOHaJJb­

HOMY npH3HaKy perHOHOB Cpe.a.Hei1 A3Hli. Bo3pacTHOe pac­

npe.a.eneHHe CMepTHOCTH cPHKCiipyeTCH Ha ypOBHe TaOJJlill,bi 

cMepTHOCTM HaceneHwH Y36eKCKOH CCP 1973/74 r. [1, c. 19]. 
lliar MO,!l,eJJH no speMeHw paneH O,!l,HOMY ro.a.y - ua'-laJJbHbre 

,!],aHHbie npe,!l,BapHTeJJbHO liHTepnOJJiipOBaHbl C nOMOIIl,biO 

CilJJaHHOB [ 4, C. 44-47]. 
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Y cnosHo npe.n;non3r3eTCfl, 'ITO pO)I(,ll;3eMOCTb scex KoropT 

BnnOTb ,ll;O KOrOpTbl 1964 r. pO)I(,ll;eHHfl (BCTyn310I.l.leH B pe­

npO,ll;yKTHBHbiH nepHO,ll; B 1979 r.) X3p3KTepH3yeTCfl BblCOKHM 

ypOBHeM H nonHOH O,ll;HOpO,ll;HOCTbiO: )l(en3eMblM C'IHT3eTCfl 

M3KCHM3nbHO B03M0)1(H0e 4HCnO pO)I(,ll;eHHH. flpe.n;non3r3eTCfl 

T3K)I(e, 'ITO 6y.n;eT 6blCTpO ,ll;OCTHrHyT3 6ni130CTb )l(en3eMOrO 

11 cP3KTI11.!eCKOrO 'IHCn3 pO)I(,ll;eHHH (LC= 30 neT) B CO'IeT3HHI1 

c ycKopeHHeM no.n;p3)1(3TenhHOro npo~ecc3 s H343nbHOH ¢33e 

(CF= 1,0). 
Pe3ynbTaTbi p3c'leTOB 11JlJlJOCTPHPYJOT pHc. 3.3 11 3.4. CKo­

pocTb yMeHbweHI1fl cyMM3pHoro K03cPcPH~I1eHT3 po)l(.n;3e­

MOCTH OK33blB3eTCfl 6onhwe, 4eM np11 cPHKC11pOB3HHOM 33-

n33,ll;blB3HHI1 (cp3BHI1Te T36n. 3.1): cpe.n;H11H yposeHb pO)I(­

.n;3eMOCTH, p3BHbiH TpeM, ,ll;OCTI1r3eTCH 33 65 neT (KOrOpT3 

pO)I(,ll;eHI1H 2015 r.), ABYM- 33 75 neT (2040 r.). 0.n;H3KO 

H B 3TOM cny43e K3pTHH3 B ~enOM npe,ll;CT3BJlfleTCfl np3B,ll;O­

nO,ll;06HOH, TOnbKO ecn11 np11HHTb ee K3K Me,ll;JleHHblH B3pH3HT 

nepcneKTI1BHOrO H3MeHeHI1fl n3p3MeTpOB BOCnpOH3BO,ll;CTB3 

H3CeneHHH. <l>333 HI13KOrO cpe.n;HerO ypOBHfl p0)1(,ll;3eMOCTI1 

( CYMM3pHblH K03cPcPI1~HeHT p0)1(,ll;3eMOCTI1 p3BeH 1-2) BeCb­

M3 AJJHTenbH3 11 33H11M3eT oKono 120 neT. Bo3p3CTH3H 

cTpyKTYP3 H3ceneHHH npH T3KOM B3pH3HTe .n;eMorp3¢Hl.!eCKO­

ro nepeXO,ll;3 OCT3eTCH OTHOCI1TenbHO MOnO,ll;OH, 0 'leM CBH­

.n;eTeJibCTByeT HI13KHH ypOBeHb 06~.I.~ero K03cPcPH~HeHT3 CMepT­

HOCTI1 11 HeyKJlOHHOe B03p3CT3HHe noTeH~H3Jl3 .n;eMOrp3cfJH­

l.!eCKOrO pocT3 (p3CC'111T3HHoro no fl. BeHc3HY [2]). B CBH3H 

C ,ll;BH)I(eHI1eM B03p3CTHOrO COCT3B3 yMeHbWeHI1H '111CneH­

HOCTI1 H3CeJieHHfl H3 npO'J'fl)l(eHI1H 6JII1)1(3HWI1X 150 JieT np0-

H30HTH He MO)I(eT, HeCMOTpH H3 nOHI1)1(eHI1e cpe.n;Hero ypOBHfl 

p0)1(,ll;3eMOCTH Hl1)1(e rp3HH npOCTOrO BOCnp0113BO,ll;CTB3 . 

Heo.n;Hopo.n;HOCTb .n;eMorp3¢Hl.!eCKoro nose.n;eHHH noKone­

HI1H B ,ll;3HHOM np11Mepe H3H60Jiee flpKO npOHBnfleTCfl 1.!epe3 

20-25 neT nocJie H3'13Jl3 npo~ecc3 H3MeHeHHfl po)l(.n;3eMoc­

TI1 - ,ll;HCnepCHfl B03p3CTHOrO p3Cnpe.n;eJieHI1H p0)1(,ll;3eMOCTH 

yseJIH'IHBaeTcfl. HHTepecHoe npoflsJieHI1e oTni1'1HH s .n;eMorp3-

cPI1'1ecKoM nose.n;eHI1H nOKOneHHH - .n;ecfJOpM3~Hfl B03p3CTHblX 

K03cPcPH~HeHTOB pO)I(,ll;3eMocTH ycnosHoro noKoneHHfl (p11c. 

3.4). flepHO,ll; H31160JibWHX OT nH'IHH B p0)1(,ll;3eMOCTH KOrOpT 

0K33blB3eTCH H nepHO,ll;OM H3H60JibWeH CKOpOCTH CHH)I(eHHfl 

ypOBHfl p0)1(,ll;3eMOCTH yCJIOBHOrO nOKOneHHH. 

K3K OTMe1.!3JIOCb, Mo.n;eJib TeH.n;eH~I1H po)l(.n;3eMOCTI1, 33-

.n;aHHafl CI1CTeMOH pa3HOCTHblX yp3BHeHHH ( 3.1 ) - ( 3.4), 
MO)I(eT CO'Ie1'3TbCfl C pa3JII1'1HblMH MO,ll;eJIHMI1 BOCnpOH3BO,ll;CT­

Ba HaceJieHI1fl. U:eHTp3nbHOe MecTo 3a HHM3eT mnoTe3a ( 3.4), 
B COOTBeTCTBHH C KOTOpOH Ka)l(,ll;Oe nOKOJieHHe Bbl611p3eT 

n11wb Te anbTepHaTWBbl .n;eMorpa¢H4ecKoro nose.n;eHHfl npe.n;-
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weeTBYIOllV1X nOKOJJemn1, KOTOpble He YBeJJI1411BaJOT )l(eJJaeMO­

rO t.JI1eJJa AeTeH:. 3Ta rl1nOTe3a o6eenet.JI1saeT Hal16oJJee MeA­

JJeHHbiH sap11aHT TeHAeHIJ,I111 pO)I(AaeMoeTI1 AeMorpa<t>Ht.JeeKoro 

nepexoAa. MHTepee AJ!fl AaJJbHeH:wero 113yt.JeHI1fl no3TOMY 

npeAeTasJJflJOT pa3JJI1t.JHbie aeneKTbi yeKopeHI1fl AeMorpa<PI1-

t.JeeKoro nepexoAa np11 eoxpaHeHI111 mnoTe3bi ( 3.4). Y eKope­

HHe MO)I(eT AOeTI1raTbefl B esfl311 e BHeWHI1M BJIJ1jJHI1eM Ha 

HaeeJJeJ-me, HaXOAHll.J,eeefl s npoiJ,eeee nepexoAa, 3K30reHHbiM 

paew11peH11eM MHoroo6pa311H aJJbTepHaTI1B AeMorpa<t>l1t.JeeKoro 

noseAeHI1H, yseJII1lJeHHeM HeOAHOpOAHOeTI1 HaeeJJeHI1H. LJ:py­

raH HHTepeeHaH npo6JJeMa - sonpoe o6 113MeHeHI111 TeHAeH­

IJ,1111 pO)I(AaeMOeTH s <Pa3e eospeMeHHoro THna soenp0113-

BOAeTsa HaeeJJeHI1H nOA s03AeHeTsl1eM AeMOrpa<t>l14eeKOH no­

JIHTHKI1. 

3.2. MMHTaU,110HHast Mo,neJlb 

,neMOrpa<f>HtteCKOro pa3BHTH}l CeMbH 

3.2.1. CeMbll KaK o6'beKT neMorpa<fm'lecKoro MOAeJIHpo&aHHll 

Bee AeMorpa<PI14eeKHe eo6biTI1H JJI16o npo11eXOAHT B eeMb­

HX, JJI160 TeeHO eBH3aHbl e 11X eoeTasOM H BeJIH411HOH. 

B eospeMeHHbiX AeMorpa<t>HlJeeKHx 11eeJJeAOBaHHHX Ha6JIJOAa­

eTeH OT4eTJ111BOe eTpeMJJeHJ1e BeKpblTb 3TY esfl3b, BBOAfl 

eeMeHHbiH <t>aKTOp s 0n11eaH11e 11 aHaJJI13 OTAeJJbHbiX KOMnO­

HeHTOS soenpOH3SOAeTsa HaeeJieHHfl. B TO )l(e speMH 3aMeTHa 

TeHAeHIJ,I1fl paeeMaTp11saTb )1(11 3 HeHHbiH IJ,I1KJI eeMbl1 11 BOe­

npOH3BOAeTsO eeMeH B IJ,eJJOM KaK npOIJ,eee, eHHTe3Hpy!Oll.J,'I1H 

see lJaeTHbie AeMorpa<t>I14eeKHe npoiJ,eeehi. noeJieAHee Hanpas­

JieHI1e AeMOrpa<t>HlJeeKOrO aHaJJH3a eTaHOSI1TeH aKTyaJJbHbiM, 

noeKOJlbKY, e OAHOH eTOpOHbi, AeMOrpa<t>H4eeK11H nepeXOA 

esH3aH e H3MeHeHHeM eTpyKTYPbi 11 <t>Y.HKIJ,I1H eeMbH, e 

APYfOH - 113MeHeHI1H eeMbH CTaHOSflTeH see 6oJJee Ba)I(HbiMH 

AJ1H nJiaH11posaHI1fl H nporH0311pOBaHHH. 

C T04KI1 3peHI1fl AeMorpa<t>l1t.JeeKoro aHaJII13a eeMhH -

eJIO:>KHbiH o6beKT, noeKOJibKY )I(H3HeHHbJH IJ,I1KJI eeMeH e MO­

MeHTa o6pa30BaHI1H AO HeH36e)I(H0fO paenaAa <t>opM11pyeTefl 

noA BJIHHHHeM seex AeMorpa<PI14eeKHX npoiJ,eeeos OAHOspe­

MeHHO - 6pat.JHOeTI1, pO)I(AaeMOeTH, eMepTHOeTI1 '11 npeKpall.J,e­

HI1fl 6paKOS. 0pH4eM, paeeMaTpHsaeMhie S eOBOKynHOeTI1, 

3TH npOIJ,eeCbJ y)l(e He MOryT elJHTaTheH He3asHe'I1MblMI1. 

l-f3BeCTHa, Hanp11Mep, eBfl3b Me:>KAY 6pa4HOeTbiO 11 eMepT­

HOeTbJO, Me)I(AY pa3BOAHMOeTbiO 11 pO)I(AaeMOeTbiO 11 T. A· 

CeMbH, e OAHOH eTopOHbi, yeJIOsHe, e ApyroH:- pe3yJibTaT 

soenp0113SOAeTsa HaeeJieHHH. 003TOMY 113y4eHI1e 3aKOHOMep­

HOeTeH ee pa3BI1THH npeAeTaBJIHeT eo6oH: OAHY 113 sa)I(HbiX 
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3aAa4 eOIJ,I1aJibHO-AeMorpa<t>HlJeeKoro 11eeJieAOBaHI1H. B esfl311 

e 3TI1M npHo6peTaeT nepsoeTeneHHOe 3HalJeHI1e npo6JieMa 

Bbi6opa aAeKBaTHbiX MeTOA114eeKHX epeAeTB TaKOrO 113y4eHI1fl. 

LJ:o TeX nop flOKa o6beKTOM 11eeJieAOBaHI1fl 6biJIO J111Wb 

orpaHJ14eHHOe 411eJIO np113HaKOS (nOJJ, B03paeT, 6pa4HOe 

eOeTOHH11e), AeMOrpa<t>l1lJeeKI1e npOIJ,eeebi 113Y<JaJIHeb npeHMy­

ll.J,eeTBeHHO Ha MaKpoypOBHe, T. e. AJIH HaeeJieHI1H B IJ,eJIOM 

11 OTAeJibHbiX 6oJiee 11JJI1 MeHee KpynHbiX ero noArpynn. Co­

OTBeTeTBeHHO s MaKpOMOAeJIHX 3aAasaJiaeb HeKoTopaH eTpyK­

Typa HaeeJJeHI1H 11 BepOHTHOeTI1 (AOJ111) HaeTynJieHI1H Onpe­

AeJieHHbiX AeMOrpa<t>l14eeKI1X C06biTI1H B Ka)I(AOH rpynne 11J111 

HaeeJieHI111 s IJ,eJioM. Op11MepoM MoryT CJIY)I(I1Tb nepeneKTI1B­

Hbie paelJeTbl t.JI1eJieHHOeTH 11 B03paeTHO-nOJlO BOI'O COeTaBa 

HaeeJJeHHH nyTeM nepeASH)I(KI1 ero no so3paeTaM, s KOTOpbiX 

Y411TbiBaJOTefl, KaK npasHJIO, Jli1Wb sepoHTHOCTI1 eMepT11 11 

p0)1(AeHI1fl, 3aBI1eflll.J,I1e OT B03paeTa. 

KOrAa )l(e nOTpe6osaJIOeb 11eeJleAOSaTb HOBbie <t>aKTOpbi: 

AeMorpa<PI14eeKoe noseAeHHe (s lJaeTHOeTI1, HaMepeHI1H pOA11-

TeJJeH: OTHOeHTeJJbHO lJHeJla AeTeH), 6HOJIOI'I1lJeeKHe KOMnO­

HeHTbl SOenp0113BOAeTBa HaeeJieHI1H (BepOHTHOeTb 3alJaTI1fl, 

AJI11TeJJbHOeTh aHosyJIHpHOt' O IJ,I1KJia, pa3JII14HbJe 11eXOAbt 6epe­

MeHHOeTe11), a B 411eJlO AeMOrpa<t>l1lJeeK11X nepeMeHHbiX BKJII0-

411Tb KpOMe B03paeTa 11 nOJia 04epeAHOeTh p0)1(AeH11H, 11H­

TepBaJibl Me)I(AY pO:>t<AeHHHMI1 H Ap., TO S3aHMOesH3aHHOe 

113y4eHI1e Beex 3TI1X KOMnOHeHTOB Ha MaKpoypOsHe OKa3a­

JIOeb npaKTI1lJeeKI1 HeB03MO)I(HbiM. LJ:JJH TOrO 4T06bi OAHOBpe­

MeHHO y'leeTh 11x s MOAeJII1, HY)I(HO 6hiJlO 6hi 3HaTh BHA 

eOBMeeTHbiX paenpeAeJieHHH no seeM 3Tl1M np113HaKaM 11 

pa6oTaTb e rl1raHTeKI1MI1 o6beMaMI1 AaHHhiX. K TOMY )l(e 

AJJH 60Jibilli1HeTsa TaKI1X eOBMe~THbiX paenpeAeJJeHHH He 6biJIO 

<t>aKTHlJeeKHx AaHHbiX. 0Ka3aJioeb YA06Hee 11eeJJeAOBaTb 3TH 

KOMnOHeHTbl Ha MHKpOypOsHe, T. e. AJJH OTAeJibHblX 11HAHBI1-

AOB 11J111 eeMeH. 

B M11KpOMOAeJIH o6beKTOM MOAeJI11posamiH eJJy)I(HT 11CTo­

pHH )1(113HH HHA11BHAa 11J111 eeMbl1. BerynJleHI1e s 6paK, 3alJa­

TI1e, pO)I(AeHHe pe6eHKa, npeKpameHI1e 6paKa, cMepTb Y411-

TbisaJOTeH 3Aeeh He B S11Ae OAHOBpeMeJ-IHOrO HaerynJieJ-ntH 

TaKI1X eo6biTI1H s )1(113HI1 PHAa JIJOAeH, HaXOAflll.J,I1XeH B TOM 

HJ111 11HOM eOeTOHHI111 (s03paeTe, 6pa4HOM eoeTOHHI111 H Ap.), 

a KaK nOeJieAOSaTeJibHOeTb He3aBI1ei1MbiX e06biTI1H s )I(J13HI1 

OTAeJibHOro 11HAJ.1SHAa. CTpyKTYPY )l(e HaeeJieHHH 11 o6mHe 

xapaKTepHeTHKI1 AeMorpa<PI14eeKoro npoiJ,eeea noJiylJaJOT ny­

TeM eyMM11p0BaHI1fl AaHHblX o6 11eTOp11HX )I(H3HI1 11HAJ.1S11AOB. 

OoeKOJlbKY AJJH OTAeJibHOrO 11HAI1B11Aa Ka)I(AOe 113 3THX eo6bl­

TI1H MO)I(HO paeeMaTp11BaTb KaK eJiylJaHHOe, YA06HbiM epeAeT­

BOM AJJH 11X eOBMeeTHOfO 113y4eHHH eTaJIH eTOXaeTHlJeeKHe 
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MO}l,eJII1. B OTJII1'1l1e OT J],eTepMI1Hl1CTCKI1X MO}l,eJieH, B KO­

TOpbiX B KaqeCTBe BepOjiTHOCTI1 KaKOrO-JII160 }l,eMOrpaqmqe­

CKOrO co6biTI1jl paccMaTpi1BaeTCji }l,OJiji JIIO}l,eH B HaceJieHI1l1, 

C KOTOpblMI1 3TO C06biTI1e npOI1CXO}l,l1T, a qHCJIO TaKHX C06bi­

Tl1H onpe}l,eJ)jleTCH npOI13Be}l,eHI1eM 3TOH }l,OJII1 l1 ql1CJia JIIO}l,eH, 

llOJ],Bep)KeHHbiX pi1CKY C06biTI1jl, B CTOXaCTI1qeCKI1X MO}l,eJijiX 

Ka)KJ],Oe AeMorpaqmqecKoe co6hiTI1e paccMaTpHBaeTcH KaK 

CJiyqaiiHaH BeJII1ql1Ha, llO}l,ql1HHIOIQajiCH 3a}l,aHHOMY pacnpe­

J],eJieHI110 BepOjiTHOCTeH, a COOTBeTCTBYIO~ee ql1CJIO co6hiTI1H 

onpe}l,eJ)jleTCji Ha OCHOBaHI1l1 MHOrOKpaTHOH peaJII13a~l1l1 3TOH 

CJiyqaHHOH BeJII1ql1Hbl C yqeTOM CBOHCTB ee pacnpeJ],eJieHI1ji. 

,ll,eMorpaqmqecKHH npou.ecc B u.eJIOM npe}l,cTaBJijleTCH KaK 

MHO)KeCTBO CJiyqaHHbiX C06biTI1H, HacTynJieHHe KOTOpblX npo­

l1CXO}l,HT C OnpeJ],eJieHHblMI1 BepOHTHOCTjiMI1. 3aKOHOMepHOCTb, 

CBOHCTBeHHajl npou.eccy, npoHBJijleTcH, TaKHM o6pa30M, JIHIIIb 

B cpeJ],HeM, npl1 }l,OCTaToqHO 60JiblliOM qHCJie CJiyqaeB. 

llpl1Hll,l1ll I1Ml1Ta~l10HHOH CTOXaCTI1qecKOH MI1KpOMO}l,eJII1 

COCTOI1T B TOM, qTO )KH3Hb qeJIOBeKa paccMaTpi1BaeTCjl KaK 

COCTOjiiQajl l13 HeKOTOpblX }l,OCTaToqHo MaJibiX npoMe)KyTKOB 

BpeMeHI1, B TeqeHHe KOTOpblX C Hl1M MO)KeT npOI130HTI1 TO 

HJIH HHoe AeMorpaqmqecKoe co6hiTHe: BcrynJieHHe B 6paK, 

3aqaTHe, pO)K}l,eHHe pe6eHKa 11 T. A· OnpeAeJIHeTCjl JIOrH­

qecKajl llOCJie}l,OBaTeJibHOCTb TaKHX C06biTI1H l1 COCTOHHI1H 

l1H}l,l1Bl1}l,a, B KOTOpblX Ka)K}l,Oe C06biTI1e MO)KeT npOI130HTI1 

(HanpHMep, pa3BeCTI1Cb MO)KeT TOJibKO qeJIOBeK, COCTOjilQHH 

B 6paKe, l1, CJie}l,OBaTeJibHO, pa3BOJl.Y }l,OJI)KHO npe}l,IIIeCTBOBaTb 

BCTYllJieHHe B 6paK). 3a}l,aiOTCjl ql1CJI0Bble 3HaqeHI1H BepOHT­

HOCTeH HacrynJieHI1jl TOrO l1JIH HHOrO co6biTI1ji }l,Jiji }l,aHHOrO 

COCTOHHI1jl B 3aBI1Cl1MOCTI1 OT B03pacTa l1Jil1 AJil1TeJibHOCTI1 

COCT0j{Hl1jl l1 OT l1CXO}l,a npeJ],IIIeCTBYIO~ero C06biTI1jl, np11qeM 

BepOHTHOCTI1 pa3Hb!X C06biTI1H npHHI1MaiOTCjl o6biqHO He3a­

BHCI1Mb!Ml1. HccJieAyeMajl coBoKynHOCTh cqHTaeTcjl npH 3TOM 

O}l,HOpOJ],HOH B TOM CMbiCJie, qTO BepOHTHOCTb HacTynJieHHji 

}l,aHHOrO C06biTI1ji O}l,HHaKOBa AJIH BCeX l1H}l,l1Bl1}l,OB, HaXOJ],jl­

lQHXCjl B AaHHOM cocTOjiHI1H. PacnpeAeJieHHe BepOjiTHOCTei1: 

TeX l1Jil1 l1Hb!X C06biTHH onpe}l,eJijleTCH HCXOJ],jl H3 npOIIIJIOrO 

OllbiTa l1JIH H3 HeKOTOpblX TeOpeTHqecKI1X npeJ],CTaBJieHI1H 0 

cyrn;HOCTI1 AaHHoro npou.ecca. OnHcaHHe nocJieAOBaTeJibHOCTH 

C06biTI1H l1 pacnpe}l,eJieHHe BepOHTHOCTeH Ka)K}l,OrO H3 HHX 

cocTaBJIHIOT co6cTBeHHO MOAeJib. TaKHM o6pa30M y}l,aeTcH 

H36e)KaTb Oll,eHKH BepOjiTHOCTeH C06biTI1H B 3aBI1CHMOCTI1 OT 

MHOrHX napaMeTpOB O}l,HOBpeMeHHO. 

Hy)KHO no}l,qepKHYTh, qTo AOny~eHHe cJiyqaii:Horo xapaK­

Tepa C06biTI1H He npeBpa~aeT BOCnpOI13BO}l,CTBO HaceJieHHH 

B HeynopHAoqeHHbiH, CTHXHHHhiH npou.ecc. Pacnpe}l,eJieHHe 

BepOHTHOCTeH OTpa)KaeT KOMllOHeHT He06XO}l,l1MOCTI1, 1160 OHO 
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o6ycJIOBJieHO cy~HOCTbiO npou.ecca, a CJiyqaHHOCTb - 3TO 

JIHIIIb ¢opMa ero peaJIH3a~Hl1. 
llepBOH pa60TOH no npHMeHeHI110 MeTO}l,OB CTOXaCTI1qe­

CKOH l1MHTall,l1l1 cqHTaeTCjl KHHra r. OpKeTa, M. rpHH6eprepa, 

,ll,)K. Kop6eJia 11 3. PHBJIHH [201, KOTOpbie npHMeHHJII1 3TOT 

MeTO}l, npH l1CCJie}l,OBaHI111 3KOHOMHKO-}l,eMOrpa¢HqecKI1X B3a­

l1MOCBH3eH. B }l,eMorpa¢HqecKoi1 qacTH OHH MO}l,eJIHpoBaJIH 

}l,l1HaMHKY }l,OMOX03HHCTB, npHMeHjiH K OT}l,eJibHblM JIH~aM 

MeCjlqHbie K03cPcPI1IJ.l1eHTbl p0)K}l,aeMOCTI1, CMepTHOCTH l1 6paq­

HOCTI1. 3Ta MO}l,eJib He 6hiJia, O}l,HaKO, C06CTBeHHO }l,eMO­

rpa¢HqecKOH. 

Co6cTBeHHO }l,eMorpa¢HqecKHe HMHTa~HOHHbie MOAeJIH 

pa3pa6aTbiBaJIHch B cepHH pa6oT }l,eMorpa¢HqecKoro l1HCTI1-

TyTa reTe6oprcKoro YHHBepcHTeTa llOA PYKOBO}l,CTBOM X. XIO­

peHHyca, npi1MeHI1BIIIero 3TOT MeTO}l, AJIH MOJ],eJIHpOBaHHH 

npou.ecca AeMorpa¢HqecKoro nepexoAa B illBeiJ.Hl1 [ 16, 17] . 
llpHMepHo B 3TO )Ke BpeMjl ,ll,)K. PHAJIH 11 M. IIIenc 

B CIIIA [21] 11 A. )l(aKap BO <DpaHIJ.l1l1 [9] noJib3YIOTCjl 

3Tl1Ml1 MeTO}l,aMH AJijl MO}l,eJII1pOBaHHjl npou.ecca BOCllpOH3-

BO}l,CTBa HaceJieHI1jl C yqeTOM 6HOJIOrl1qeCKHX napaMeTpOB l1 

3¢cPeKTHBHOCTH KOHTpau.en~Hl1. J1CCJie}l,OBaHI110 BJIHjiHI1H OT­

}l,eJibHbiX ¢aKTOpOB Ha BOCllpOH3BOJ],CTBO HaCeJieHHjl H erO 

KOMllOHeHTbl, B qacTHOCTI1 l1 3¢¢eKTa J],eMorpa¢HqecKOH no­

JII1Tl1Kl1, llOCBjllQeHa l1Ml1Tall,HOHHaH MO}l,eJib pO)K}l,aeMOCTH, 

pa3pa6oTaHHajl HnOHCKHM AeMorpa¢oM C. 11HOY3 [ 11] . Cpe­

AH MOAeJiei1: TaKoro poAa HY)KHO ynoMHHYTh ql1CJIOBYIO MOAeJib 

)Kl13HeHHOrO ~HKJia CeMbl1 ll. r JIHKa [ 19) l1 l1MHTa~HOHHYIO 
MOAeJih HTaJibjiHCKOro HCCJieAOBaTeJIH <D. PoccH [22]. 

CJieJl.YeT no}l,qepKHYTh, OAHaKo, qTo 6oJihiiiHHCTBO npH­

MeHjiBIIIHXCjl }1,0 Cl1X nop l1Ml1Tall,l10HHblX CTOXaCTHqeCKHX 

MI1KpOMO}l,eJieH HMeJIH ll,eJibiO aHaJII13 ¢aKTOpOB BOCnpOI13BOA­

CTBa HaceJieHHH H He npecJie}l,OBaJIH ll,eJib H3yql1Tb H3MeHeHI1e 

ceMei1:Hoi1: CTPYKTYPhi HaceJieHHjl. ,ll,a)Ke B cnyqajlx, KOrAa 

npHMeHj{JICH TepMI1H <<CeMbH>>, peqb IIIJia He 0 CeMbHX, a 0 

llOTOMCTBe )KeHIQI1H B llOKOJieHI1l1 K KOHIJ.Y penpOJl.YKTI1BHOrO 

nepHOJl.a. 

B CCCP TaK)Ke AeJiaJIHCb nonhiTKH nocTpoeHHH HMHTaU.H­

oHHhiX AeMorpa¢HqecKHX MOAeJieH:. TaK, H. 11. KocTHHa 

npHMeHHJia TaKoro poAa MOAeJih }l,Jijl aHaJII13a 11 nporH03a 

qHCJieHHOCTI1 l1 B03paCTHO-llOJIOBOrO COCTaBa HaceJieHHH perHO­

Ha C yqeTOM MI1rpall,l1l1 (12). 0}l,HaKO BBI1AY OT}l,aJieHHOCTH 

npHMeHjiBIIIerOCjl aBTOpOM H3biKa MO}l,eJII1pOBaHI1H OT npi1HjiT0-

ro B }l,eMOrpa¢HH 3TOT llO}l,XOA IIIHpOKOrO pacnpocTpaHeHI1jl 

He nonyqHJI. 
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3. 2. 2. Mo,~:~eJJb ,ll,eMorpaqut'leCKoro pa3BHTHst ceMhH 

3ap,a4a MOP,eJHI, npe,ll,llaraeMOH B :3TOH pa6oTe, COCT011T B 

TOM, 4T06bl 11MI1T11pOBaTh ,11,11HaMI1KY ceMeiiH,Yii CTPYKTYPbi Ha­

ce;JeHI1fl B 3aBI1C11MOCTI1 OT OCHOBHbiX ee KOMl10HeHTOB 11 

OU.eHI1Tb BJII1flHI1e Ka)KP,OrO 113 HI1X Ha 3TOT npou.ecc. 

llop, ceMeHHOH CTPYKTypoii noHI1MaeTcfl B p,aHHOM cJiy4ae 

pacnpep,eJieHI1e HaceJieHI1fl no ceMbflM pa3HOH BeJII1411Hbi 11 

pa3Horo Tl1na. 

Ka4eCTBO JIIo6oii Mop,eJII1 onpep,eJ!fleTcfl 6JII130CThJO ee K 

peaJibHOMY MOP,eJI11pyeMOMY npou.eccy. ll03TOMY CTaBI1JiaCb 

3ap,a4a B03MO)KHO 6oJiee T04HO oTo6pa311Th peal!bHhiH npou.ecc 

,li,J1HaMI1KH 'li1CJia ceMeH 11 ceMeHHOH CTPYKTYPbi HaceJieHI1fl. 

llpou.ecc paCCMaTp11BaeTCfl Ha COBOKynHOCTI1 JII11J., xapaKTe­

p113YIOI.U,I1XCfl Ka)Kp,Oe rop,OM p0)f(,ll,eHI1fl, nOJIOM, B03paCTOM 

BCTynJieHI1fl B 6paK, KaTerOp11eH 6patiHOrO COCTOHHI1fl (H11-

KOrp,a He COCTOM (a) B 6paKe, )KeHaT, 3aMy)KeM, B,li,OB (a), 

pa3BeP,eH (a)), ,li,Jifl )KeHI.U,HH - TaK)Ke 411CJIOM pO)K,ll,eHHbiX 

p,eTeH. Bee ~IH,li,I1BI1,ll,bl B Mop,eJil-1 C4HTaJOTCfl pa3HbiMI1, p,Jifl 
4ero Ka)K,ll,biH 11MeeT 11Mfl, Bblpa)KeHHOe ero nopfl,li,KOBbiM 

HOMepOM B HaceJieHHH. 

Y'lHTbiBaJII1Ch cJieP,YJOI.U,I1e p,eMorpa<t>H'lecKHe co6hiTHfl: 

1) CMepTh; 2) p0)K,ll,eHI1e pe6eHKa; 3) BCTynJieHHe B 6paK; 

4) pa3BO,ll,; 5) BbiP,eJieHI1e B3pOCJIOrO pe6eHKa 113 ceMbH; 

6) CTapeHHe )KHBYI.U,11X. 

,UJ!fl nepBbiX Tpex C06biTH~I HaCTynJieHI1e Ka)KP,OrO 113 HI1X 

Onpep,eJiflJIOCb Ha OCHOBaHI111 BepO.HTHOCTeH ,ll,li.H COOTBeTCTBY­

IOI.U,ero ,~~;eMorpa<l>H'lecKoro npou.ecca, 3aBI1Cfli.U,11X OT Tex 11JII1 

11HhiX P,eMOrpa<l>11'leCKI1X xapaKTep11CTl1K 'lJieHa CeMh11 11JIH 

11H,li,11BI1,ll,a. 

11HTeHCI1BHOCTh CMepTHOCTH 6biJia 3ap,aHa BepOflTHOCTflM11 

CMepTH ,li,Jifl Ka)Kp,OrO noJia no nflTI1JieTH11M 11HTepBaJiaM 

B03paCTa (B 3KCnep11MeHTe - nO Ta6JI11U.aM CMepTHOCTI1 HaCe­

Jiei-11-Ifl CCCP 1968-1971 rr. [6]). 
11HTeHCl1BHOCTb p,eTOpO)K,ll,eHHfl 6biJia 3ap,aHa BepOflTHOCTfl­

MI1 pO)K,ll,eHHfl pe6eHKa no n.HTHJieTHI1M rpynnaM B03paCTa 

B C04eTaHHH c nflTHJieTHI1MI1 rpynnaM11 no B03pacTy BcrynJie­

HI1.H B 6paK 11 ,li,Jifl nepBbiX n.HTI1 O'lepeP,HOCTeH p0.1Kp,eHI1fl (B 

3KCnep11MeHTe - Ta6JII11J.bl 6pa'IHOH nJIO,li,OBI1TOCTI1 .IKeHI.U,11H 

B CCCP P,Jifl 1960 r., pacc411TaHHbie JI. E. ,UapcKHM [8]). 
,UOJI.H MaJib'lHKOB cpep,11 p0,11,11Bllli1XCfl npi1HflTa paBHOH 0,515. 

11HTeHCI1BHOCTb pa3BO,li,OB 6biJia 3ap,aHa B Bl1p,e BepOflT­

HOCTI1 npeKpai.U,eHI1fl 6paKa B Te4eHI1e KaJieHp,apHoro rop,a 

11 np11HflTa nOCTOflHHOH 11 He 3aBI1Cfli.U,eH OT npO,li,OJI.IKI1TeJib­

HOCTI1 6paKa, B03pacTa cynpyroB 11 T. p,. 
Bbip,eJieHI1e B3pOCJihiX p,eTeH 113 ceMbl1 np11H11MaJIOCb c 
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PHc. 3.5. THnbl ceMelt, Bbi­
AeJUieMble B MO,ll,eJJH 

BepOflTHOCTbiO 1 nOCJie ,li,OCTI1.1KeHI1fl 15 JieT; BbiP,eJIHBllll1eCfl 

p,eTI1 nepeBO,li,I1JII1Cb B KaTerOp1110 0,11,11HO'leK. 

CTapeHI1e 'lJieHOB ceMeH 11 11H,li,I1BI1,li,OB 11 yBeJII1'leHI1e 

npop,OJI.IKI1TeJibHOCTI1 6paKa Y411TbiBaJIOCh nyTeM o6bi'lHOH 

nepep,BI1.1KKI1 no B03pacTaM (11 no npO,li,OJI.IKI1TeJibHOCTI1 6paKa) 

c lllaroM B O,li,I1H rop,. B Te'leHI1e rop,a B03MO.IKHO ocyi.U,ecTBJieHI1e 

HeCKOJihKHX C06hiTI1H (Hanp11Mep, pa3BO,ll, 11 BCTynJieHI1e B 

6paK); 6hiJia 3ap,aHa JII1lllb 11X nOCJiep,OBaTeJibHOCTb. 

HoBbiM 3JieMeHTOM B MOP,eJII1 flBJifleTcfl 11MI1TalJ.I1fl 6paq­

HOCTI1. BhiJia cp,eJiaHa nonbiTKa Mop,eJI11pOBaTh 6patiHOCTh c 

y'leTOM BJII1flHI1fl Ha Hee <<6patiHoro pbiHKa>>. Ha nepBOM 

3Tane <t>opM11pyeTCfl «6pa'lHbiH pbiHOK>>, Ha KOT0ph111 nonap,a!OT 

O,li,I1HOKI1e MY)K'li1Hbl 11 .IKeHI.U,HHbi, B COOTBeTCTBI111 C BepOflT­

HOCTflMH BCTynJieHI1fl B 6paK no nOJIY 11 nflTI1JieTH11M B03pacT­

HbiM rpynnaM (B 3KCnep11MeHTe - no Ta6JI11U.aM 6pa'IHOCTI1 

.IKeHilJ,I1H CCCP 3a 1949-1959 rr., pacctii1TaHHbiM JI. E. ,Uap­

CKHM (8]; ,li,Jifl MY.IKtiHH- no COOTHOllleHHIO MY.IKCKOH 11 

.IKeHCKOH 6patiHOCT11). llonap,aHI1e Ha <<6patiHbiH pb!HOK>> 

OTpa)KaeT nOTeHU.11aJibHbie B03MO.IKHOCTI1 BCrynJieHHfl B 6paK 
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CMepT­
HOCTb 

Po>KAOeMOCTb 0--tJ 

,,,.,, .. ~ 

BbiAe.neHHe 
AeTeH 

DpOKH ~ 

P11c. 3.6. CxeMa nepeXOAOB ceMeii 113 OAHOro 
Tl1na s Apyroii AJIH KaJKAoro AeMorpaqm'le-

cKoro npol.\ecca 
Y C Jl 0 B H bl e 0 6 0 3 H a 'I e H 11 H: [ - 7 -
HOMepa Tl1nOB ceMeii; -+ - CeMbH nepeXOA11T 
B Tl1n 0 ; 0 - 11C'Ie3HOBeHI1e CeMbl1, '111CJIO 
'IJieHOB CeMbl1 paBHO 0; 0 - ceMbH OCTaeTCH 

B Tl1ne 0 

np11 HaJII1lJI111 noJ],XO,!:VI~ero napTHepa. CaMo >Ke 3aKJIJOlJeHI1e 

6paKa MOJ],eJI11pOBaJIOCb Ha BTOpOM 3Tane, KOrJ],a ocy~eCTBJIHJI­
CH nOJ],60p cynpy>KeCKI1X nap, np11'1eM Y'li1TblBaJIOCb COOTHOllle­

HI1e lJI1CJieHHOCTeH nOJIOB Ha <<6pa'IHOM pblHKe>> (Bhi6op 

np0113BOJ1,11JICH J],JIH nOJia MeHbllleH lJI1CJieHHOCTI1) 11 pa3HOCTb 

B03paCTOB >KeHI1XOB 11 HeBecT: BepOHTHOCTb o6pa30BaHI1H 

cynpy>KecKoH: napbi 6hiJia f!PI1HHTa y6hiBaJO~eH: c yseJII1lJeHI1eM 

pa3HOCTI1 B03pacTOB napTHepos. He BcTyni1Bllll1e B 6paK B 

J],aHHOM roll,y nonOJIHHJII1 <<pbiHOK>:> cJieJ],yJO~ero roll,a. 

llp11 3TI1X ycJIOBI1HX npou,ecc 113MeHeHI1H ceMeH: MO>KeT 

paccMaTp11BaTbCH KaK CJIY'laHHbiH, nOCKOJibKY co6hiTI1H npo-

11CXOJ],HT C BepOHTHOCTHMI1, MeHblll11MI1 1, 11 MOryT np01130HTI1 

C Ka>KJ],biM 11HJ1,11BI1J],OM, nOJ],Bep>KeHHbiM p11CKY J],aHHOrO co6hi­

TI1H. Ocy~ecTBJieHI1e Ka>KJ],Oro co6hiTI1H Jl,JIH 11Hll,I1BI1Jl,a 11JII1 

lJJieHa ceMbl1 np0113BOJ],I1JIOCb nyTeM nOCJieJ],OBaTeJibHbiX CTa­

TI1CTI1lJeCKI1X 11CnhiTaHI1H C nOMO~biO J],aTlJ11Ka nceBJ],OCJiylJaH­

HbiX lJI1CeJI Ha COBOKynHOCTI1 JI11U, nOll, p11CKOM. 

Moll,eJib npeJ.~,ycMaTp11saeT cJieJ],yJO~I1e Tl1nhi ceMeH: (p11c. 

3.5): 1,--- He>KeHaThie MY>K'li1Hhi; 2- He3aMy>KHI1e >KeH~I1Hhi; 
3- cynpy>KecKaH napa 6e3 J],eTeH:; 4- cynpy>KecKaH napa 

c AeThMI-i; 5- >KeH~I1Ha c J],eTbM11; 6- MY>K'li1Ha c J],eThM11; 

7 - c11p0Ta (pe6eHOK 6e3 pOJ1,11TeJiei1). B Ka>KJ],OM 113 Tl1nos 

1 11 2 BbiJ],eJIHIOTCH XOJIOCTbie (Jl,eBI1U,bl), BJ],OBhie, pa3BeJ],eHHbie, 

a B Tl1nax 5 11 6- Bll,OBbie 11 pa3Bell,eHHhie. KpoMe Tl1na 

Ka>KJ],aH CeMbH xapilKTep113yeTCH BeJII1lJI1HOH, T. e. lJI1CJIOM 

lJJieHOB ceMh11. Ka>KJ],Oe co6hiTI1e (KpoMe nocJieJ],Hero) 113MeHH­

eT BeJII1'111HY ceMbl1 11JII1 ee Tl1n, 11JII1 11 TO 11 ll,pyroe. Hanp11Mep, 

82 

pO>KJ],eHI1e 1-ro pe6eHKa B ceMhe Tl1na 3 nepeBOJ1,11T ee B Tl1n 

4 11 113MeHHeT BeJIHlJI1HY CeMbl1 C Jl,BYX J],O Tpex; CMepTb 

cynpyra B ceMbe Tl1na 4 nepeBOJ1,11T ee B Tl1n 5 11 yMeHbwaeT 

Ha eJ],I1HI1U,Y BeJII1lJ11HY CeMbl1 11 T. Jl. (p11C. 3 .6). 

MoJ],eJih cocTOI1T 113 cJieJ],yJO~I1x 6JioKos: 

1 . B B o ll n a p a M e T p o B. 

1.1. BBOil K03cpqmu,l1eHTOB cMepTHOCTH. BBOJ.I,.HTCH lJI1CJia 

yM11pa10~11x Ha 1 00 000 HaceJieHI1H MY >KCKoro 11 >KeHcKoro 

noJia no 5-JieTHHM B03pacTHhiM rpynnaM. 

1.2. BBOA K03cpcp11u,l1eHTOB pO>KJ],aeMOCTH. BsoJ],HTCH K03cp­

cp11U,I1eHThi pO>KJ],aeMOCTI1 no 5-JieTHI1M rpynnaM B03pacTa 

BCTynJieHI1H B 6paK (15-19, 20-24, 25-29, 30 - 34, 35-

39) B COlJeTaHI111 C 5-JieTHJ1MI1 rpynnaMI1 npOll,OJI>KI1TeJibHOCTI1 

6paKa (0-4, 5- 9, 10- 14, 15-19, 20-24) 11 lJI1CJIOM 

pO>KJ],eHHhiX Jl,eTeH: (0, 1, 2, 3, 4 11 6oJiee). 

1.3. BBOJ.I, sepOHTHOcTeH: nocTynJieHHH Ha <<6pa'1HhiH pbi­

HOK». BepOHTHOCTI1 BBOJ.I,HTCH OTJ],eJihHO J],JIH MY>K'li1H 11 >KeH­

~11H no 5-JieTHJ1M B03paCTHbiM rpynnaM (15-19, 20-24, 25-

29, 30-34 11 35-39 JieT). 

1.4. BBOJ.I, K03cpcp11U,11eHTOB B03pacTHhiX npeJ],nO'ITeHI1H np11 

BCTynJieHJ111 B 6paK. BBOJ],HTCH 10 lJI1CeJI OT 0 J],O 9, xapaKTe­

p113YJO~I1X 3aBI1C11MOCTb 11HTeHCJ1BHOCTJ1 o6pa30BaHI1H 6paKOB 

OT pa3HOCTI1 B03paCTOB >KeHI1Xa 11 HeBeCTbl. 

1.5. BBOA K03cpcp11U,11eHTa pa3BOJ1,11MOCTI1 ('111CJIO pa3BOJ],OB 

Ha 1000 cynpy>KeCKJ1X nap He3aBI1CI1MO OT npOJ],OJI>KI1TeJib­

HOCTI1 6paKa 11 B03pacTa cynpyros). 

1.6 . . BsoJ], lll11p11Hhi OCHOBaHI1H B03pacTHOH n11paMI1Jl,bi 

11CXOJ],HOrO CTaU,I10HapHOrO HaCeJieHI1H. 

1.7. BBOA npOJ],OJI>KI1TeJibHOCTI1 speMeHHoro 11HTepsaJia 

pac'leTa no MOJ],eJII1. 

1.8. Bsoll, HalJaJibHOro 3HalJeHI1H 11 lllara Ka>KJ],Oro J],aT'li1Ka 

CJiylJaHHbiX lJJ1CeJI (6 J],aTlJI1KOB). 

2. 3 a J], a H 11 e H a lJ a JI b H 0 r 0 C 0 C T 0 H H 11 H. 

2.1. llo HalJaJibHOH lll11p11He B03paCTHOH n11paMJ1J],bl ( CM. 

npou,eJ.~,ypy 1.6) B B03pacTe 0 YMHO>KeHI1eM Ha 0,515 J],JIH 

MY>K'IHH 11 Ha 0,485 Jl,JIH >KeH~I1H onpell,eJIHeTcH HalJaJihHaH 

B03pacTHaH CTPYKTypa MY>K'li1H 11 >KeH~HH. 

2.2 • .ll,JIH Ka>Kll,Oro B03pacTa (oT 1 Jl,O 99) onpell,emieTc.H 

B03paCTHa.H nJIOTHOCTb CTaU,110HapHOrO HaceJieHI1H Ka>KJ],OrO 

noJia B B03paCTe x no cpopMyJie n~ = n~ _ 1 ( 1 -Pix _ 1 ) , 

rJ],e Pix _ 1 - sepO.HTHOCTb CMepT11 J],JIH B03pacTa X - 1 , 

jx = [~ + 1] - 11HJ],eKC 5-JieTHeH B03pacTHOH rpynnbi, X = 

=1, ... , 99, s = 1,2 - 11HileKc noJia. 

2.3. <1>opM11pyeTc.H 411CJIO ceMeii Tl1na 1 (llJIH MY>K411H) 
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11 Tl1na 2 (ti,JUI )KeHlll,I1H) 113 OAHOrO qeJIOBeKa, He COCTOHlll,e­

ro B 6paKe, paBHOe u,e.JIOH qaCTI1 [ n:] , T. e. CTp011TCH 

u,eJIOqi1CJieHHaH B03paCTHaH n11paM11Aa (TaK KaK qi1CJIO My)K­

qi1H 11 )KeHll.J,I1H B Ka)KAOM B03pacTe AOJI)KHO 6hiTh U,eJib!M). 

3. I1 e qaT b T e K y Ill, e r 0 C 0 C T 0 H H 11 H. p a C C q 11 T bl­

saeTCH 11 neqaTaeTcH pacnpeAeJieHI1e ceMeH 

no T 11 n aM 11 no p a 3M e p y. 

4. B JI o K c M e p T H o c T 11. 

4.1. IlocJieAOBaTeJihHO ,ll,JIH scex qJieHOB Ka)KAOH ceMhl1 

pa3hirphiBaeTCH AaTqi1KOM NQ 1 nceBAOCJiyqai1Hoe qi1CJIO. B 

CJiyqae BbinaAeHI1H q11cJia B 11HTepBaJie OT 0 AO K03¢qmu,l1eHTa 

CMepTHOCTI1 (AJIH AaHHOrO B03pacTa 11 nOJia) cqi1TaeTCH, qTO 

npo1130IIIJia cMepTh AaHHoro qJieHa ceMhl1. B 3TOM cJiyqae 

CBeAeHI1H 0 HeM B COCTaBe AaHHOH CeMhl1 Ha CJieAYIOlll,eM 

mare He 3ani1ChiBaiOTCH. 

4.2. KoppeKT11pyeTcH Tl1n 11 pa3Mep ceMhl1 11 6paqiwe 

COCTOHHI1e ee q.JieHOB B COOTBeTCTBI111 C Bhi6hiTI1eM 11X no 

np11q11He CMepT11 ( CM. p11C. 3.6). 

4.3. ,[I;JIH ceMeH Tl1nOB 1 11 2 (OAI1HOKI1e My)Kqi1Hhl 11 

)KeHll.J,I1Hhi) ceMhl1 npeKpalll,aiOT csoe cylll,eCTBOBaHI1e. · 

4.4. CeMhH Tl1na 3 nepeBOAI1TCH B Tl1n 1 11.lll1 2 COOTBeT­

CTBeHHO s cJiyqae cMepT11 )KeHhi 11JII1 My)Ka. T11n 6paqHoro 

COCTOHH11H 113MeHHeTCH Ha <<BAOBhiH>>. 

4.5. CeMhH Tl1na 4. CMepTh )KeHhi nepeBOA11T ceMhiO B Tl1n 

6; CMepTb My)Ka nepeBOAI1T CeMhlO B Tl1n 5; B 06011X CJiyqaHX 

Tl1n 6paqHON COCTOHHI1H 113MeHHeTCH Ha <<BAOBhlH>>. CMepTb 

nocJieAHero pe6eHKa s ceMbe nepeBOAI1T ee B Tl1n 3. 
4.6. CeMhl1 Tl1nOB 5, 6. CMepTh oTu,a 11JII1 MaTep11 nepe­

BOA11T ceMhiO s Tl1n 7. CMepTh nocJieAHero pe6eHKa nepeBOAI1T 

ceMhiO B Tl1n 2 11.lll1 1 COOTBeTCTBeHHO. 

4.7. CeMhH Tl1na 7, COCTOHll.J,aH 113 OAHOrO qeJIOBeKa, B 

cJiyqae ero cMepT11 npeKpalll,aeT cymecTsosaHI1e. 

5. B JI o K B hi A e JI e H 11 H A e T e 11. 
B Ka)KAOH ceMbe Tl1nOB 4, 5, 6, 7 cTapm11H pe6eHoK, 

A0CTI1rHyB B03pacTa 15 JieT, Bh!XOAI1T 113 COCTasa 3TOH CeMhl1 

11 o6pa3yeT ceMhiO Tl1na 1 11JII1 2 (s 3aBI1CI1MOCTI1 OT ero noJia). 

6. B JI o K p o )K A a e M o c T 11. 

PO)KAeH11H yqi1ThiBaiOTCH TOJihKO B ceMhHX Tl1nOB 3 11 4. 
,[I;JIH Ka)KAOH )KeHll.J,I1Hhl B CeMhHX 3TI1X Tl1nOB onpeAeJIHeTCH 

B03paCT BCTynJieH11H ee B 6paK, npOAOJI)KI1Te.llhHOCTh 6paKa 11 

q11cJio AeTeH. Bo3pacT scTynJieHI1H B 6paK onpeAeJIHeTcH 

pa3HOCTbiO rOAa pO)KAeH11H 11 rOAa BCTyn.JieH11H B 6paK, a 

npOAOJI)KI1TeJihHOCTh 6paKa - pa3HOCThiO TeKyll.J,ero rOAa H 

NAa scTynJieH11H s 6paK. ,[I;aJiee c noMOlll,hiO AaTqi1Ka cJiyqaJ1-

HhiX q11ceJI NQ 2 pa3hirphiBaeTcH nceBAOCJiyqaJ1Hoe q11cJio. 
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EcJII1 ero 3HaqeHI1e He npeBhimaeT sepoHTHOCTI1 pO)KAeHI1H 

pe6eHKa (onpeAeJIHeMOH no TpexMepHOH Ta6JII1u,e pO)KAaeMoc­

TH B COOTBeTCTBI111 C HOMepOM 5-JieTHI1X rpynn npOAOJI)KI1TeJib­

HOCTI1 6paKa, B03pacTa BCTynJieHI1H B 6paK 11 qi1CJia AeTeH), 

TO cqi1TaeTCH, qTO B AaHHOH ceMbe np011CXOAI1T p0)KAeHI1e 

pe6eHKa. B 3TOM cJiyqae c noMOll.J,hiO AaTqi1Ka NQ 3 onpeAeJIHeT­

CH ero noJI cJiyqaJ1HhiM o6pa30M. BepoHTHOCTh pO)KAeHI1H 

MaJihqi1Ka cqi1TaeTCH pasHOH 0,515. PO)KAeHHOMY pe6eHKY 

np11CBai1BaeTCH HaqaJibHOe 3HaqeHI1e rOAa ero p0)KAeHI1H, 

6paqHOe COCTOHHI1e «XOJIOCT» 11 rOA BCTynJieHI1H B 6paK 11 

qi1CJIO AeTeH, paBHble 0. 

7. B JI o K 6 p a K o B. 

7.1. ,[I;JIH My)Kqi1H 11 )KeHlll,I1H, He COCT0Hlll,I1X B 6paKe B 

so3pacTe 15 JieT 11 cTapme, pa3hirpbiBaeTCH nceBAOCJiyqaJ1Hoe 

q11cJio c noMOlll,hiO AaTqi1Ka NQ 5. EcJII1 3TO q11cJio He npeBhima­

eT 3HaqeHI1H BepOHTHOCTI1 BCrynHTb B 6paK ,ll,.liH AaHHOrO 

B03pacTa 11 nOJia, TO AaHHhiH 11HA11B11A cqi1TaeTCH nocTyni1B­

mi1M Ha <<6paqHhiH pbiHOK>>. IlpeAnOJiaraeTCH, qTO <<6paqHhiH 

pbiHOK>> OXBaTbiBaeT qacTh 11HA11BI1AOB, 11Mel0lll,I1X CKJIOHHOCTh 

K 6paKy 11 HBJIHIOll.J,I1XCH nOTeHU,11a.TlhHhiMI1 )KeHI1XaMI1 11 He­

BeCTaM11. BcTynJieHI1e 11X B 6paK 3aBI1CI1T OT TOrO, HaHAeTCH 

JII1 Ha <<6paqHOM pbiHKe>> nOAXO,ll,Hlll,I1H napTHep 11 KTO 11MeHHO. 

7.2. ,[I;JIH «6paqHOrO pblHKa>> OnpeAeJIHeTCH MaKCI1MaJibHO 

B03MO)KHOe qi1CJIO 6paKOB, KOTOpbie MOryT 6hiTb 3aKJIJOqeHbl 

Ha AaHHOM mare pacqeTa, paBHOe MeHbmeMy 113 TeKylll,I1X 

q11ceJI noTeHu,l1aJihHhiX )KeHI1XOB 11 HesecT. Pa3AeJII1B 3TO 

qi1CJIO Ha np0113BeAeHI1e q11cJia )KeHI1XOB 11 q11cJia HeBeCT, 

noJIYqaeM cpeAHIOIO ,ll,JIH <<6paqHoro pbiHKa>> Ha AaHHOM mare 

pacqeTa sepOHTHOCTb 3aKJIJOqeHI1H 6paKa Me)K,ll,Y np0113BO.llh­

HbiM )KeHI1XOM 11 np0113BO.llhHOH HeseCTOH. 

7.3. Ocylll,eCTBJIHeTCH noi1CK )KeHI1xa ,ll,JIH scex HesecT, 

HaXOAHlll,I1XCH Ha <<6paqHOM pblHKe>>. IlOCJieAOBaTeJibHO AJIH 

Ka)KAOH napbl )KeHI1XOB 11 HeBeCT pa3hirphiBaeTCH C nOMOlll,hiO 

AaTqi1Ka cJiyqaJ1HhiX q11ceJI NQ 6 cJiyqaJ1Hoe co6hiT11e -

scrynJieHI1e s 6paK. BepoHTHOCTh scTynJieHI1H B 6paK ,ll,JIH 

KOHKpeTHOH napbl onpeAeJIHeTCH nyTeM YMHO)KeHI1H cpeAHeH 

BepOHTHOCTI1 Ha ¢aKTOp, 3aBI1CHlll,I1H OT pa3HOCTI1 B03pacTOB 

KOHKpeTHbiX )KeHI1Xa 11 HeBeCThl. 

7.4. <l>opM11pyeTCH HOBaH CeMbH Tl1na 3. )l(eHI1X H HeBeCTa 

BhiBOAHTCH 113 q11cJia COCT0Hlll,I1X Ha «6paqHOM pblHKe». 

7.5. Ilo 3asepmeHI111 pacqeTa see He scryn11sm11e B 6paK 

My)Kqi1Hbl 11 )KeHlll,I1Hhl, nonaam11e Ha <<6paqHbiH pbiHOK>> B 

pe3yJihTaTe npou,eeyphl 7.1, OCTaiOTCH Ha «6paqHOM pb!H­

Ke>>. 

7.6. IlOBTOpHhie 6paKI1 nOCJie pa3BOAa 11.lll1 CMepT11 OAHOrO 

113 cynpyrOB yqi1TbiBaiOTCH TO.llhKO ,ll,JIH OA11HOqeK. 0AI1HOqKI1, 
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nOHBI1BUJI1eeH B pe3ynbTaTe pa3BO)l,a 11n11 eMepT11 ey npyra B 
6pa4HOH nape 6e3 ll,eTeH, MOryT BHOBb OKa3aTbeH Ha <<6pa4HOM 

pblHKe>> (eM. 7.1.). 
8. E n o K p a 3 a o A o a . 
.ll,nH Ka)Kil,OH eeMbl1 Tl1nOB 3 11 4 pa3birpbiBaeTeSI e nOMOUJ.biO 

AaT411Ka neeaAoeny4aHHbiX 411een NQ 4 eny4ai1Hoe eo6hiTI1e­

pa3BOA. 
B eny4ae een11 OH npo113owen, MY )K BbiAeJUieTeH a eeMbiO 

rnna J, a erO eOeTOSIHI1e B opaKe 113MeHHeTeH Ha <<pa3Be)l,eH>>; 
)KeHa e /],eTbMI1 o6pa3yeT eeMb!O Tl1na 5 e eoeTOSIHI1eM B 
6paKe «pa3aeAeHHaH» (AnSI Tl1na 4). B eny4ae eeMbl1 Tl1na 3 
(eynpym 6e3 AeTeii) )KeHa o6pa3yeT eeMb!O Tl1na 2 e eo­
OTBeTeTBYIOW.I1M 113MeHeHI1eM 6pa4HOrO eoeTOSIHI1SI. 

9 . .ll, a T 4 11 K n e e a A o en y 4 a i1 H hi x 4 11 e en. 
feHep11pyeT neeBil,Oeny4aHHOe 411eno e paBHOMepHWM 

paenpell,eJJeH11eM Ha oTpe3Ke [ 0,1] . 

3.2.3. 3KCnepHMeHTbl Ha MOJleJIH 

B Ka4eeTBe 11eXOil,HOrO HaeeneHI1SI np11HI1Manaeb eOBOKyn­
HOeTb OAI1HOKI1X MY)K411H 11 )KeHI.JJ,I1H e ao3paeTHbiM eoeTaaoM 
eTaU,I10HapHOrO HaeeneHI1SI no Ta6n11U,aM eMepTHOeTI1 /l,JISI 
CCCP 1968-1971 rr. BBI1AY orpaHI14eHHbiX B03MO)KHOeTei1 
3BM 11eXOAHOe HaeeneHI1e eOeTaBJJSI:no 500-1000 4enoaeK. 
J.1MI1TaU,I1SI np0113B0/],11naeb Ha 3a)l,aHHbiH npOMe)KyTOK apeMeHI1 
(a 3Kenep11MeHTax - Ha 50, 1 00 11 200 neT), noene 4ero 
¢11Ke11poaanaeb /],OeTI1rHyTaSI K 3TOMY BpeMeHI1 eeMeHHaH 
eTpyKTypa, 411eneHHOeTb HaeeneH11H 11 oeHOBHbie ero AeMorpa­

¢114eeKI1e xapaKrep11eTI1KI1. 
.ll,nH nony4eHI1SI: 6onee yeTOH411BbiX pe3ynbTaTOB 11 

B03M0)KHOeTI1 eTaT11eTI14eeKOH OU,eHKI1 3TOH yeTOH411BOeTI1 
np0113BOA11noeh 20 eep11i1 HMHTau,I-m e noeJJeAYIOUJ.I1M oepell,He­
HI1eM pe3ynbTaTOB. B paMKax npHHSI:TbiX AOnyw.eHHH MOAeJib 
11,ana /],OeTaT04HO npaB/],OnOA06Hbie pe3ynbTaTbl. 0AHHM 113 
TaKHX pe3yJJbTaTOB SIBI1JJOeb ¢opM11pOBaHHe 3a apeMH nOpS!Il,Ka 
50-100 neT OTHOei1TeJibHO yeTOH411BOi1 eeMei1Hoi1 eTpyKTYPbi 

HaeeneHI1H . 
.LI,anee (AJJH np11Mepa) np11BeAeHbi HeKOTOpbie noKa3aTeJJH 

eeMeHHOH eTpyKTYPhi, nony4eHHhie B 3Kenep11MeHTax np11 pa3-
HOi1 11HTeHei1BHOeTH pa3BOAOB. OpHaeAeHHbie noKa3aTeJJI1 -
epell,HI1e no 20 eep11SI:M 11MI1TaU,HI1 npOil,On)KI1TenhHOeTb!O no 
100 neT. B nesoM eTon6u,e Ta6n. 3.1 noKa3aHbi 3Ha4eHI1H 
11HTeHei1BHOeTH pa3BO/],OB, KOTOpble Bapb11pOsanHeb e u,enb!O 
11enbJTaTb 4yBeTBHTenbHOeTb MO)l,enl1 K OTpa)KeHI110 3aBI1eH­
MOeTH xapaKTep11eTHK eeMei1Hoi1 eTpyKTYPbi OT yeTOH4HBOeTH 

6paKa. 
B Ta6n. 3.1 npeAeTaBJJeHbi HaH6onee o6w.He xapaKTepHeTH-
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K11 HaeeneHI1H, nony411BUJI1eeH a 3Kenep11MeHTax Ha M011,en11. 
HeeMOTpH Ha yenoBHOeTb np11HHTbiX npell,nOehinoK, OHI1 OKa3a­
nl1eb AOeTaT04HO npaBAOnOA06HhiM11. BbieOKI1H K03¢¢11u,l1eHT 
eMepTHOeTI1 11 HI13KI1H K03¢4JI1U,11eHT eeTeeTBeHHOrO np11pOeTa 

T a 6 JJ " I.\ a 3.1 

0 6 ll.IHe X3p3KTepHCTHKH BOCnpOH3BOJ1CTB3 HMHTHp083HHOrO H3CeJJeHJ-Jll 

411 (.. /10 p33 HO.UOB 

Ha I 000 cy npy· 
)l{eC KHX n ap 

15 
20 
25 
30 

0 6 lUJ.te KO:>lf>cfl H llHeHTbl (Ita 1000 ~ eJTO BeK H 3CeJJC IIHM) 

po>Kaae- paJ HOlU1 -
MOCTH MOCTH 

16,8 13,6 3,2 7,7 3,43 
16,2 14,3 1,9 7,1 3,12 
16, 1 14,7 1,4 7,3 4, 11 
15,7 14,5 1,2 7,3 4,63 

06'bHeHHIOTeSI TeM, 4TO 11eXO/],HOe HaeeneHI1e 6binO np11 HSITO 
eTaU,110HapHbJM: ero B03paeTHaSI eTpyKrypa onpe)l,eJUieTeH 
TOnbKO eMepTHOeTb!O 11 xapaKTep113yeTeSI epaBHI1TenbHO BbieO­
KOH AOneH eTapwHX B03paeTOB. 

B1111,Ha 11 3aBI1eHMOeTb oeHOBHbiX xapaKTep11eTI1K ABI1)KeHI1H 
HaeeneHI1SI OT ypOBHSI pa3BOA11MOeTI1. Een11 eMepTHOeTb 11 
6pa4HOeTb (nOBTOpHbie 6paKI1 AnSI HenOnHbiX eeMeH, T. e. 
MY )K411H 11n11 )KeHI.JJ,I1H e AeTbMI1 a MOAenH He Y411Tbisanl1eb) 
3aBI1eSIT OT 4aeTOTbl pa3BOAOB epaBHI1TenbHO Mano, TO ypOBeHb 
p0)K)l,aeMOeTI1, a aeneAeTBI1e 3TOrO 11 TeMnbl np11pOeTa Ha­
een eHI1SI OKa3anl1eb 04eHb 4yBeTBI1TenbHblMI1 K npeKpai.JJ,eHI110 
6paKa, He KOMneHe11pOBaHHOMY HOBblM11 6paKaMI1. KaK 3TO 
OTpa)KaeTeSI Ha eeMeHHOH eTpyKType HaeeneHI1H, B11AHO 113 
AaHHbiX Ta6n. 3.2 . 

T a 6 n H I.\ a 3.2 

XapaKTepH CTHKH ceMeiiHoii CTPYKTYPbl no pe3yJJbTaTaM HMHT3!.\HH 

4H CJJO 

p 33 BO,U08 

Ha 1000 
cynpy)l(,e-
CK H X na p 

15 
20 
25 
30 

4H CJJO 

o6pa3o-
B38WHXCM 

CeMeH 
ocex 

T H nOB 

306 
340 
340 
322 

D,oJHt (a %) ceMeH nma 

I 

28,7 17,2 4,9 25,6 20,9 2,6 0,15 
31,0 15,3 4,4 22,7 24,4 2,1 0,15 
33,0 15,6 4,3 20, 1 24,8 2,0 0,19 
32,8 15,8 4,5 18,4 26,6 1, 7 0,20 

Cpell tHtJt seJJ H-
4 lH1 3 ceM bH 

6e3 
OJJ. HH O-

KHX 

1,69 2,98 
1,63 3,00 
1,59 3,02 
1,56 2,95 

Ope)KAe seero HaAo OTMeTI1Tb 3Ha411TenbHbiH poeT AOnl1 
OAI1HOKI1X 11 eBSI3aHHOe e 3T11M eOKpai.JJ,eHI1e epeAHeH Beni1411Hbl 
eeMbl1 (e y4eTOM eeMeH, eoeTOSII.JJ,I1X 113 OAHOrO 4enOBeKa -
npeAnoeneAH11H eTon6eu, Ta6ni1U,bi). C ysen114eHI1eM pa3BOAI1-
MOeTI1 AOnH OA11HOKI1X MY)K4HH paeTeT, a AOnH OAI1HOKI1X 
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JKeHLIJ:I1H AaJKe HeeKOJlbKO eHI1JKaeTe51. 3TO 06b51eH51eTe51 

np11H51TbiM11 npeAnOebiJIKaMH MOAeJ111 . PoeT pa3BOA11MOeTI1 

KaeaeTe51 npeJKAe seero 6paKOB e AeTbMH, np11 paenaAe KOTO­

pbiX o6pa3yeTe51 B 60Jlbllli1HeTBe eJiyqaeB HenOJIHa51 eeMb51 

( Tl1nbl 5 11 6). .ll,eHeTBI1TeJibHO, 3KenepnMeHT 06Hapy JKI1Jl 

eyw.eeTBeHHbiH pOeT AOJII1 HenOJIHbiX eeMeH, Oeo6eHHO eo­

eT051LIJ:I1X 113 JKeHW.11H e AeTbMI1 (T11n 5). HanoMHI1M, 'ITO B03 -

MO:>KHOeTb 3aKJIIO'IeHI151 nOBTOpHOrO 6paKa B3pOeJibiX B TaKI1X 

eeMb51X MOAeJibiO He npeAyeMaTp11saJiaeb. BMeeTe e TeM 3Ha­

'111TeJibHO eOKpaw.aeTe51 AOJI51 eynpy:>KeeKI1X nap e AeTbMI1. 

TaKHM o6pa30M, yseJII1'IeHI1e pa3BOA11MOeTI1 B 3KerrepHMeH­

Te BeAeT K poeTy AOJ111 OA11HOKI1X 11, He O'IeHb 3Ha'II1TeJlbHO 

MeH5151 epeAHIOIO BeJ111'II1HY eeMb11, eyLIJ:eeTBeHHO BJ11151eT Ha 

paenpeAeJieHHe eeMe11 no TI1ITaM. 

CJieeyeT OTMeTI1Tb, 'ITO paenpeAeJieHHe eeMeH no TI1ITaM, 

AaJKe np11 rpy6oeTI1 11eXOAHbiX npeAnOebiJIOK, nOJIY'IWIOeb 

AOeTaTO'IHO npaBAOnOA06HbiM (3TO eBI1AeTeJibeTByeT 0 pa60TO­

enoeo6HoeTI1 MOAeJI11). BbreoKa51 AOJI51 OtJ.I1HOK11X o6b51eH51eTe51 

npeAnOJIOJKeHI151M11 0 BbiAeJieHI111 B3pOeJibiX AeTeH 113 eeMbl1 

no AOeTI1JKeHI111 15 JieT 11 qaeTI1'IHO orpaHI1'IeHI151M11 Ha nOBTOp­

Hbie 6paKI1, np11H51TbiM11 B MOAeJII1 (eM. npou,eeypy 7.6). 
0rrHeaHHa51 MOAeJib no3BOAAeT, 3aAasa51 pa3JII1'Ulbie xapaK­

Tep11eTI1KI1 AeMOrpacp11'IeeKI1X npou,eeeOB, ITOJIY'II1Tb eOOTBeTeT­

BYIOW.11e 11M xapaKTepHeTI1KI1 eeMeHHOH eTpyKTYPbi, KOTOpbre 

11HbiM nyTeM paeelJI1TaTb HeJib351, a TaKJKe Bbi'I11eJII1Tb Ha 

OeHOBe 11HcpOpMaU,1111, 11MeiOlll,eHe51 B MOAeJII1, npaKTI1lJeeKI1 

Bee He06XOtJ.11Mbie AM aHaJII13a AeMOrpacp11'IeeKI1e nOKa3aTeJII1. 

TaKHM o6pa30M, MOAeJlb MOJKeT eJIYJKI1Tb 11HeTpyMeHTOM 

AJI51 113y'leHI151 BJII151HI151 Tex 11JII1 11HbiX AeMorpacp11'IeeKI1X 

npou,eeeou Ha AHHaM11KY eeMeHHOH eTpyKTYPbi, rrp114eM oHa 

AaeT B03MOJKHOeTb KOJ111'IeeTBeHHO OU,eHI1Tb eTeneHb TaKOrO 

BJ11151HI151. 

HeAOeTaTKH npeAJIOJKeHHoro uapHaHTa MOAeJIH 3aKJIIO'Ia­

IOTe51 B TOM, 'ITO B HeM He y•ITeHbl HeKOTOpbie eyw.eeTBeH­

Hbie AeMorpacpH'IeeKI1e cpaKTOpbi, Hanp11Mep 3as11e11MOeTb 

eMepTHOeTI1 OT 6pa4HOrO eOeT051HI151, MHOrOITJIOAHbie pOAbl 11 AP· 

Bo3MOJKHOeTb nosTOpHbiX 6paKOB npeAYeMOTpeHa He AJI51 ueex 

Tl1nOB eeMeH, HeKOTOpbie AOITyLIJ:eHI151 AOBOJlbHO rpy6bi, a 

BXOAHbie napaMeTpbl 3aAaiOTe51 11HOrAa B 06LIJ:eM BI1Ae. He Bee 

6JIOKI1 MOAeJII1 AOeTaTO'IHO o6eene'IeHbl HaAJieJKafll,eH 11eXOA­

HOH 11HcpopMau,He11. Pa6oTa HaA MOAeJibiO e u,eJibiO ee eosep­

rneHeTBOBaHI151 npOAOJIJKaeTe51. Orrl1eaHHa51 3Aeeb rrepsa51 sep­

el151 MOAeJII1 11 HeKOTOpbie pe3yJibTaTbi rrpeeJieAyiOT u,eJib­

HarJI51AHO ITOKa3aTb eylll,HOeTb 11 MeTOA11'IeeKyiO OeHOBY ITOAXO­

Aa K ITOeTpOeHI1IO 11 11eeJieAOBaHI1IO eTOXaeTI1'IeeKI1X M11Kp0-

MOAeJieH eeMbl1. 
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4. OPO,li,OJDKHTEJibHOCTb )I(H3HH 

4.1. CncTeMHbiH auaJIH3 

4.1.1. Pacnpe.QeJJeHHe npo.QOJJ)I(HTeJJbHOCTH )I(H3HH 

Opo6JieMa rrpOAOJIJKI1TeJibHOeTI1 JKI13HI1 ueerAa rrp11BJieKaJia 

11 6yAeT np11BJieKaTb BH11MaHI1e y'IeHbiX eaMbiX pa3HbiX erre­

LJ,11aJibHOeTeH. B HaeT051lll,ee upeM51 Hal16oJiee yerrernHo pa3BI1-

uaiOTe51 o6w.e6HoJiorH'IeeKHe, MetJ.11KO-mmeHH'IeeKHe 11 

eOU,I1aJlbH0-3KOHOMI1'IeeKI1e ITOAXOAbl K 3TOH npo6JieMe. <DpOHT 

11eeJieAOBaHI1H npOAOJIJKI1TeJibHOeTI1 JKI13HI1 OlJeHb lll11p0K 11 

npOAOJIJKaeT paern11p51Tbe51. B eB51311 e 3TI1M B03HI1KaeT 3aAatia: 

KaK o6eene'II1Tb B3ai1MOITOHI1MaHI1e MeJKey 11eeJieAOBaTeAAMI1 

pa3JII1'1HbiX rrpo¢eee11M:? BeAb 11Ha'Ie HeB03MO:>KHbi Hl1 KOOPA11-

H11pOuaHHbie yei1J11151 eneu,l1aJII1eTOB, Hl1 11X ITJIOAOTBOpHOe 

eOTPYAH11'IeeTBO, Hl1 TeM 6oJiee 3cpcpeKTI1BHa51 pa3pa6oTKa 

eaMOH npo6JieMbl. .ll,aHHa51 rJiaBa ITOeB51lll,eHa ITOI1eKy eA11-

HbiX np11HLI,I1ITOB 113y'leHI151 IlpOAOJI:>KI1TeJibHOeTI1 :>KI13HI1, 

06betJ.11H51IOLIJ:I1X pa3J111'1Hbie ITOAXOAbi 11 HarrpaBJieHI151 11eeJieAO­

BaHI1H. C 3TOH U,eJibiO 6biJIO npoBeAeHO noeJieAOBaTeJibHOe 

Ilp11MeHeHI1e el1eTeMHbiX npeAeTaBJieHI1H K npo6JieMe AJI11TeJlb­

HOeTI1 JKI13HI1. 

XapaKTepHOH qepTOH el1eTeMHbiX 11CeJieAOBaHI1H 51BJI51eTe51 

11X HanpaBJieHHOeTb K 11HTerpaU,1111 Hay'IHOrO 3HaHI151, Ilp11'IeM 

3Ta u,eJlb paeeMaTpHuaeTe51 KaK peaJibHO AOeTI1:>KI1Ma51. BoJiee 

TOrO, eA11HeTBO np11pOAbi eOeTaBJI51eT cp11JIOeocpeKI1e KpeAO 

TaKI1X 11eeJieAOBaHI1H [ 1]. llo3TOMY eHCTeMHbiH aHaJII13 

npOAOJIJKI1TeJibHOeTI1 JKI13HI1 npeAITOJiaraeT eOITOeTaBJieHI1e o6-

Hapy JKeHHbiX AJI51 'IeJIOBeKa 3aKOHOMepHOCTeH e aHaJIOri1'IHbi­

MI1 51BJieHI151MI1 B JKI1BOH np11p0Ae (Hanp11Mep, y Jia6opaTOpHbiX 

JKI1BOTHbiX) 11 B TeXHI1Ke (11eeJieAOBaHI1e HaAe)I..H0CTI1 11 AOJirO­

Be'IHOeTI1 TeXHI1'IeeKI1X ei1CTeM). 

.ll,pymM BaJKHbiM MeTOAOJIOrl1'1eeKI1M ITOJIOJKeHHeM el1eTeM­

HbiX 11eeJieAOBaHI1H 51BAAeTe51 11Ae51 U,eJIOeTHOeTI1, OeHOBaHHa51 

Ha ap11eTOTeJieBeKOM nOJIO:>KeHI111 <<U,eJIOe - 60Jibllle eyMMbi erO 

qaeTeH>> (U,11T. no [ 1] ) . CorJiaeHo 3TOMY noJioJKeHI1IO, 11e­

eJieAOBaHHe eJieAYeT Ha'II1HaTb He e OTAeJibHbiX 3JleMeHTOB, 

a e u,eJIOeTHOH Cl1eTeMbi, 11eiTOJlb3Y51 rrpeAeTaBJieHI151 TI1ITa 

11Hsap11aHTHOeTI1, e11MMeTp1111, 3aKOHOB eoxpaHeHI151 11 Apyr11e 

aHaJIOri14Hbie ITOAXOAbl (32). 0p11MeHI1TeJibHO B Ilp06JieMe 

AJII1TeJibHOeTI1 JKI13HI1 Ilp11HLI,I1IT LJ,eJIOeTHOeTI1 Op11eHT11pyeT 
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Ha4HHaTb HCCReAOBaHHe He C aHanH3a KOHKpeTHWX cny4aes 

11 o6cTORTeRbCTB cMepTH 11 Aa)l(e He c H3y4eHHR cMepTHOCTH 

OT OTAeRbHbiX OORe3HeH pa3RH4HOH ROKaRH3aLI,HH, a C HC­

cneAOBaHHfl <J>yHKLI,HH pacnpeAeneHHfl npOAOR)I(HTenbHOCTH 

)1(113HH H OflHCaHHfl B03paCTHOH AHHaMHKH OOUI,eH CMepTHOCTH 

OT scex npH4HH. B 3TOM OTHorneHHH HAeanbHbiM oobeKTOM 

Mfl CHCTeMHOrO aHanH3a npOAOR)I(HTenbHOCTH )1(113HH flBmiiOT­

Cfl TpaAHLI,HOHHbie AeMorpa<J>M4eCKHe TaORHLI,bl AO)I(HTHfl. 

TaKHM o6pa3oM, CHCTeMHbiH nOAXOA AaeT snonHe KOH­

KpeTHYIO MeTOAOROrH4eCKYIO OpHeHTaLI,HIO HCCReAOBaHHfl ARH­

TeRbHOCTH )1(113HH. l13RO)I(eHHbie B AaHHOH rnase pe3yRbTaTbl 

HRniOCTpHpy!OT nnOAOTBOpHOCTb H nepcneKTHBHOCTb TaKOH 

CTpaTerHH Hay4HOrO flOHCKa. 

0 0 C T a H 0 B K a 3 a A a 4 H. llpOAOR)I(HTeRbHOCTb )1(113HH 

HHAHBHAa B OTRH4He OT MHOrHX ApyrHX KORH4eCTBeHHbiX 

npH3HaKos (HanpHMep, pocTa, aeca, TeMneparypbi Tena 11 T. A.) 

MO)I(eT ObiTb onpeAeneHa TORbKO OAHH pa3. 3ToT 6aHanbHbiH 

¢aKT HMeeT AaneKo HAYUI,He nocneACTBHfl. llpOAOR)I(HTenb­

HOCTb )1(113HH, OKa3b!BaeTCfl, B npHHLI,Hne HeRb3fl H3y4aTb Ha 

OpraHH3MeHHOM ypOBHe, nOCKORbKY HeB03MO)I(H0 HCCReAOBaTb 

HHAHBHAYanbHYIO AHHaMHKY 3TOrO npH3HaKa (nOAOOHO TOMy, 

KaK ::ITO Aena!OT, HanpHMep, Anfl onpeAeneHHR TeMnepaTypbi 

H seca Tena) H TeM oonee OLI,eHMTb OlliHOKY eAHHH4HOrO 

HaORIOAeHHfl. 003TOMY eAHHCTBeHHbiM HCT04HHKOM HaAe)I(HOH 

MH<J>OpMaLI,HH OCTaiOTCfl nonynRLI,HOHHbie CTaTHCTH4eCKHe HC­

cneAOBaHHfl, OCHOBaHHbie Ha AaHHbiX 0 pacnpeAeneHHH MH­

TeRbHOCTH )I(H3HH s pa3nH4HbiX ycnosHflx. B CBR3H c 3THM 

HeOOXOAHMO npe)I(Ae BCero BblflCHHTb, KaKHe ¢aKTOpbl H 

B3aHMOAeHCTBHfl ne)l(aT B OCHOBe pacnpeAeneHHfl npOAOR)I(H­

TeRbHOCTH )I(H3HH. TaKHM o6pa30M, aHanH3 pacnpeAeneHHfl 

npOAOR)I(HTenbHOCTH )1(113HH flBRfleTCfl Knl04eBOH 3aAa4eH scex 

AanbHeiirnHx HccneAosaHHH. 

Ha116onee nonHo HCXOAHafl HH¢opMaLI,HR o pacnpeAeneHHH 

npOAOR)I(HTeRbHOCTH )1(113HH npeACTaMeHa B BHAe TaK 

Ha3biBaeMbiX TaORHLI, A0)1(HTHfl HRH TaORHLI, CMepTHOCTH. 3TH 

TaORHLI,bi, OAHaKO, AOBORbHO rpOM03AKH Anfl HX ::~<J><J>eKTHBHOrO 
aHanH3a 11 conocTaaneHHR. no::~TOMY npe)I(Ae scero B03HHKaeT 

HeOOXOAHMOCTb 3anHCaTb 3aRO)I(eHHYIO B TaOnHLI,aX HH¢0pMa­

LI,HIO B B03M0)1(H0 oonee KOMnaKTHOH <J>opMe. llOAOOHbie 3aAa-

4H 00bi4HO pernaiOTCfl nyTeM flOAOOpa COOTBeTCTBy!Ou.r,eH 

¢opMynbi 11 pac4eTa 3Ha4eHHH ee napaMeTpos. 

MeT o A on o r 11 4 e c K 11 e n p 11 H u. 11 n bt. l1cKaTb ¢opMy­

ny pacnpeAeneHHfl npOAOR)I(HTenbHOCTH )1(113HH nyTeM npOC­

TOrO nepeoopa BCeX B03MO)I(HblX BapHaHTOB - 3Ha4HT Bbl­

nORHflTb HeonarOAapHyiO paOOTY B HaAe)I(Ae Ha C4aCTRHBbiH 

cny4aH. C TeM )l(e ycneXOM MO)I(HO flbiTaTbCfl pernaTb 3aAa4H, 
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nOACTaBRflfl B03M0)1(Hble OTBeTbl. ll03TOMY npe)I(Ae scero 

HeOOXOAHMO c<J>opMynHpOBaTb MeTOAOROrH4eCKHe npHHLI,Hflbl, 

n03BORfliOUI,He npHHTH K HeOOXOAHMOMY ypasHeHHIO KpaT4aH­

lliHM nyTeM. 
)l,nfl Ha4ana c¢opMynHpyeM oou.r,He MeTOA0.10rH4ecKHe 

npHHLI,Hnw, KOTOpbiMH OObi4HO pyKoBO,llCTBYIOTCR Hccne,llosa­

Temi 1 npH perneHHH flOAOOHbiX 3a,lla4. 

1. Ilpwa.Jun TeopeTuttecKou o6ocHoawuwcTu. CornacHo 

3TOMY npHHLI,Hny, cneAYeT 11Cfl0Rb30BaTb RHlllb ypasHeHHfl, 

11Me!Olli,He Teopent4eCKHe OCHOBaHHfl. TorAa 3anHCb 11H<J>OpMa­

LI,HI1 C nOMOUI,biO TaKOrO ypaBHeHHH HMHeTCfl OAHOBpeMeHHO 

11 nepsbiM rnaroM K ee pacrnH¢posKe. 

2. fipUH[,JUn aoCTaTO'IHOU annpOKCUMatJUU npu HaUMeHb­
uteM ttUCJle napaMeTpoa. <l>opMyna, YAOBneTsopR!Ou.r,afl 3TOMY 

npHHLI,Hny, AaeT HaHOonee KOMnaKTHYIO 3ani1Cb 11H¢0pMaLI,I111, 

4TO n03BORHeT BOCCTaHaBRI1BaTb pacnpeAeneHI1e np11 M11HI1-

MaRbHOM 411Cne HaORIO,lleHHH. 3TOT npHHLI,Hn HMHeTCfl 4aCT­

HbiM cny4aeM 6onee o6u.r,ero npHHLI,11na, cornacHo KOTopoMy 

<<He cneAYeT YMHO)I(aTb 411cno cyu.r,HocTeii caepx Heo6xOAI1-

MOCTI1)>, np04HO BOllleAlllerO B MeTOAOROrHIO COBpeMeHHOrO 

ecTeCTB03HaHI1fl nOA Ha3BaHI1eM «OpHTBbl 0KKaMa)>. 

3. fipUH[,JUn JIOKaJlbHOZO onucaHUR. llOCKORbKY B pa3B11TI111 

MHOri1X CI1CTeM ObiBaiOT KpHTH4eCKI1e nep110Abi, KOrAa OHM 

Ka4eCTBeHHO MeHHIOT CB011 CBOHCTBa 11 noBeAeHHe, He cneAyeT 

nbiTaTbCR oni1CbiBaTb npou.ecc cpa3y so seeM AHana3oHe. 

J1CT0p11R HayKI1 noKa3biBaeT, 4TO Oonee ::~<J><J>eKTHBeH nyTb 

noKanbHOrO Ofli1CaHI1fl npou.ecca C nocneAY!Ol.LI,eH «CTbiKOBKOH)> 

Hay4HblX flOAXOAOB B paMKaX HOBOrO, Oonee oou.r,ero npeA­

CTasneHI1fl. 
4. IlpUHtJUn yHuaepcaJlbHOCTU. )l(enaHI1e HaHTI1 ool.LI,ee 

ypasHeHHe, cnpaseMHBOe 11 ARfl 4enoaeKa, 11 MR na6opaTop­

HbiX )1(11BOTHbiX,- ecTeCTBeHHOe cneACTBI1e CI1CTeMHOrO flOA­

XOAa. 
llpHaeAeHHbie np11HLI,I1nbi HOCI1nH OOI.LI,HH xapaKrep 11 Mornl1 

np11MeHHTbCR np11 on11caHMH caMbiX pa3HbiX npou.eccos. Ho 

MH 6onee )l(eCTKOro oToopa KOHKYPI1PYIOI.LI,11X ypasHeHI1H 

cMepTHOCTH HeOOXOA11Mbi np11HLI,Hnbi, Y411TbiBaiOU1,11e cneu.H¢11-

4eCKI1e csoiicTaa npoAOR)I(I1TenbHOCTI1 )1(113HI1. 

B AaHHOH rnase c¢opMynHposaH, o6ocHosaH 11 npaKTH-

4eCKI1 11CnORb30BaH cneLI,M<J>114eCKHH CI1CTeMHblH npHHLI,I1fl 

113y4eHI1fl npOA0R)I(I1TenbHOCTI1 )1(113HI1, Ha3BaHHblH np11HLI,I1nOM 

cyMMbi ABYX Tl1nos cMepTHOCTI1. CornacHo 3TOMY np11HLI,I1ny, 

B03paCTHafl A11HaM11Ka OOUI,eH 11HTeHCI1BHOCTI1 CMepTHOCTI1 OT 

1 3TH npHHL\Hnbl, K CO>KaJieHHIO, pe)lKO HCnOJib3YIOTCH O)lHOBpeMeHHO 

8 O)lHOM HCCJfe)lOBaHHH. 
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8Cex npHtJHH j{8JijleTCjl cyMMOH ,li;8YX HeoTpHu,aTeJibHbiX CJiara­

eMbiX, O,li;HO H3 KOTOpblX OT 803pacTa He 3a8HCHT. <I>opMaJibHO­

MaTeMaTH'IeCKH 3TOT npHHll,Hll MO)I(eT 6biTb 3anHCaH CJie,u;yJO­

lll,HM o6pa30M: 

dN(t) 
~-t( l ) = - -- = c on s t + f(t) , 

N(t)dt 

const ;;;;;,: 0 
( 4.1) 

f(t ) ;;;;;,: 0 

r,u;e ~-t ( l) - HHTeHCH8HOCTb cMepTHOCTH 8 803pacre t, N(t)­
lJHCJIO 8bi)I(H8IIIHX K 803paczy f. fiep80e (nOCTOjiHHOe) CJiara­

eMOe Ha38aHO QJ01W60U KOMnOHeHTOU HHTeHCH8HOCTH CMepT­

HOCTH, a 8TOpoe (nepeMeHHOe) - 603paCTHOU KOMn01teHTOU 

HHTeHCH8HOCTH CMepTHOCTH. 

B KatJecT8e HarJijl,u;Horo npHMepa cpoH08oM: KOMnOHeHTbi 

HHTeHCH8HOCTH CMepTHOCTH MO)I(HO npH8eCTH CMepTHOCTb 8 

3KCTpeMaJibHbiX CHTya~!-fj{X , KOr,u;a B03Mylll,eHHe npe8biiiiaeT 

a,u;anTau,HOHHbie 803MO)I(HOCTH JIJ06oro, ,u;a)l(e caMoro 3,u;opo8o­

ro opraHH3Ma (KaTacTpocpbi, HecqacTHbie cJiytJaH, Tj{)l(eJibie 

3nH,u;eMHH). Bee ocTaJibHbie cHzyau,HH, Kor,u;a Hcxo,u; 3a8HCHT 

OT COCTOjiHI-fjl OpraHH3Ma (H, CJie,li;OBaTeJibHO, ero 803pacTa), 

8XO,lJ;jiT 8 803paCTHYIO KOMllOHeHTY HHTeHCH8HOCTH CMepT­
HOCTH. 

TamM o6pa30M, npHHU,Hn cyMMbi ,u;syx THno8 CMepTHOCTH 

MO)I(HO paCCMaTpHBaTb KaK C80eo6pa3HYIO KJiaCCHcpHKaU,HIO 

npH'IHH CMepTH, OCHOBaHHYIO He Ha 3THOJIOrHH, a Ha HHTeHCHB­

HOCTH KJiaCCHcpHU,HpyeMbiX HapyiiieHHH. CJieeyeT OTMeTHTb, 'ITO 

pa3JIO)I(eHHe CMepTHOCTH Ha ,li;Be KOMllOHeHTbl He Tpe6yeT 

aHaJIH3a Ka)l(,li;OrO CJiytJaH CMepT11 H MO)I(eT 6biTb np08e,u;e­

HO nyTeM pactJeTa CJiaraeMbiX Ha OCHOBaHHH B03paCTHOH ,u;HHa­

MHKH 06lll,eH CMepTHOCTH (CM. HH)I(e). 

P a c n p e ,u; e JI e H 11 e r o M n e p u, a - M e M: K e M a. KaK 

6biJIO llOKa3aHO paHee (7, 9, 12), cpe,u;H MHO)I(eCT8a cpOpMyJI 

pacnpe,u;eJieHHjl ,li;JIHTeJibHOCTH )I(H3HH HaH60Jibiiiee COOTBeTCT-

8He C cpaKTHlJeCKHMH ,u;aHHbiMH o6Hapy)I(HBaeT H38eCTHOe 

ypa8HeHHe foMnepu,a- MeM:KeMa. 3To ypa8HeHHe, npe,u;Jio­

)l(eHHoe 8 1860 r. MeM:KeMOM, HMeeT cJie,u;yJOlll,HH 8H,u;: 

~-t( t ) =A + Roexp(at), (4.2) 

r,u;e ~-t( i ) - HHTeHCHBHOCTb cMepTHOCTH a 803pacTe t , a Ro, a 
"A - napaMeTpbi. llapaMeTp A cooTseTcTsyeT He 3a8HCjlllJ,ei1 

OT B03pacTa KOMnoHeHTe CMepTHOCTH, napaMeTp Ro xapaKTepH-

3yeT HCXO,li;Hb!H ypOBeHb B03paCTHOH KOMllOHeHTbl, a napaMeTp 

a OTpa)l(aeT TeMllbl OTHOCHTeJibHOrO pOCTa 3TOH KOMllOHeHTbl 

CMepTHOCTH C B03paCTOM. 

YpasHeHHe ( 4.2) y,u;osJieTsOpjleT npHHU,Hny TeopeTHtJecKoM: 

o60CHOBaHHOCTH, llOCKOJibKY OHO MO)I(eT 6biTb 8bi8e,u;eHO H3 
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pjl,u;a MaTeMaTHlJeCKHX MO,ll;eJieH (6, 33, 52] H jiBJUieTCjl 

aCHMllTOTHlJeCKHM pacnpe,u;eJieHHeM 8 CTaTHCTHKe 3KCTpeMaJib­

HblX 3HatJeHHH ( 14]. 3TO ypa8HeHHe COrJiacyeTCjl TaK)I(e C 

npHHll,HllOM CYMMbl ,li;8YX THllOB CMepTHOCTH, TaK KaK B Hero 

8XO,ll;j{T ,li;Ba CJiaraeMbiX, O,li;HO H3 KOTOpblX OT 803pacTa He 

3a8HCHT (napaMeTp A). KpoMe Toro, Henocpe,u;cTBeHHbiH pac­

qeT noKa3aJI, 'ITO o6a cJiaraeMbiX 8 ypa8HeHHH foMnepu,a -

MeifKeMa ,u;eM:cTBHTeJibHO, KaK npa8HJIO, HeOTpm~aTe.TJbHbi 

( 11, 40]. .ll.aHHOe ypa8HeHHe B . COOTBeTCT8HH C npHHll,HllOM 

yHHBepcaJibHOCTH OKa3aJIOCb Cnpa8e,u;JIHBbiM HC TOJibKO ,ll;Jijl 

JIJO,ll;eH, HO H ,li;JIH MHOrHX 8H,li;OB Jia6opaTOpHbiX )I(HBOTHbiX 

[7,12]. 
l1Mejl 8 BH,ll;Y npHHU,Hll JIOKaJibHOrO OllHCaHHjl, yKa)l(eM 

rpaHHU,bi npHMeHI1MOCTH ypa8HeHI1jl foMnepu,a - Mei1KeMa. B 

cnyqae tJeJIOBeKa 3TH rpaHHll,bl HaXO,lJ;jiTCH B npe,u;eJiaX OT 20 ,li;O 

80 JieT, npHtJeM HaHJIYtJIIIee COOT8eTCT8He Ha6JIJO,u;aeTCjl B 

HHTepBaJie 35-70 JieT ( 13] . .ll.JIH Jia6opaTOpHbiX )I(I-f80THblX 

cpOpMyJia (4.2) npHMeHHMa TaK)I(e JIHIIIb ,li;JIH B3pOCJib!X 

noJioso3peJibiX oco6eM:. HaKoHeu,, cJie,u;yeT OTMeTHTb, 'ITO 3Ta 

cpopMyJia OTBetJaeT npHHU,Hny ,li;OCTaTOlJHOH annpOKCHMaU,HH 

npH HaHMeHhiiieM tJHcJie napaMeTpos. llpose,u;eHHoe cpasHeime 

noKa3aJio, 'ITO cpe,u;H ceMeHCT8a TpexnapaMeTpHtJeCKHX ypas­

HeHHH, 8KJIJOlJaJOlll,ero cynepn03Hll,HIO 3KCllOHeHU,HaJibHOrO 

3·aKOHa c pacnpe,u;eJieHHeM BeM:6yJIJia, a TaK)I(e c HOpMaJ!bHbiM 

H JIOr-HOpMaJibHbiM 3aKOHaMH, pacnpe,u;eJieHHe ( 4.2) ,u;aeT 

HaHJIYtJIIIYIO annpOKCHMaU,HIO (6]. 
TaKHM o6pa30M ypasHeHHe (4.2) MO)I(eT c ,u;ocTaTOtJHbiM 

OCHOBaHHeM HCll0Jib308aTbCjl npH aHaJIH3e npO,li;OJI)I(HTeJibHOC­

TH )I(H3HH. 

4.1.2. AHaJD13 6110COL\It3JlbHOH CTPYKTYPbl 
npo~OJ!lKI1TeJibHOCTI1 )KI13HI1 ~eJIOBeKa 

KaK 6biJIO OTMetJeHo, pacnpe,u;eJieHHe npo,u;oJI)I(HTeJibHOCTH 

)I(H3HH JIIO,ll;eH H JiaoopaTOpHblX )I(HBOTHblX OllHCbiBaeTCjl O,li;HHM 

" TeM )l(e ypasHeHHeM. B03HHKaeT 8onpoc: KaKHM o6pa30M 

COU,HaJibHbie cpaKTOpbl BJIHjiJOT Ha npO,li;OJI)I(HTeJibHOCTb )1(113HH 

tJeJioseKa, ecJIH OHM He H3MeHj{JOT 8H,ll; pacnpe,u;eJieHHjl? E,u;HH­

CTBeHHO pa3yMHblM OT8eTOM Ha 3TOT BOnpOC j18JijleTCjl npe,u;no­

JIO)I(eHHe, 'ITO COU,HaJibHble cpaKTOpbl ,u;eHCTBYIOT He npj{MO, a 

OllOCpe,u;OBaHHO, tJepe3 H3MeHeHHe 3KOJIOrHH tJeJIOBeKa. 3TO 

H npHBO,li;HT K H3MeHeHHIO lJHCJieHHblX 3HalJCHHH napaMeTpOB 

pacnpe,u;eJieHHjl, He MeHjljl ero BH,u;a. llo3TOMY nep8biH 3Tan 

aHaJIH3a 6Hocou,HaJibHOH CTPYKTypbr npo,u;OJI)I(HTeJihHOCTH 

)I(H3HH npe,u;noJiaraeT H3ytJeHHe Toro, 8 KaKOH cTenenH Ka)l(­

,ll;hiH 113 napaMeTpos pacnpe,u;eJieHHjl foMnepu,a- Mei1KeMa 

3aBHCHT OT COU,HaJibHblX H 6HOJIOrHtJeCKHX cpaKTOpOB. 
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HaM npe,u.cTaBJJ.HeTc.H, 4TO 3TY npo6neMy MO)KHO pewi1Tb 

nyTeM aHaJII13a 11CTOp114eCKOH ,l1.11HaM11KI1 napaMeTpOB 

pacnpe,u.eneHI1.H npo,u.OJI)KI1TeJihHOCTI1 )KI13HI1 s nep11o,u. 

,u.eMOrpaqmqecKOH peBOJII0~1111 [ 4] . ,lJ,eHCTBI1TeJibHO, 113BeCTHO, 

4TO CHI1)KeHI1e CMepTHOCTI1 JIIO,U.eH 3a CTOJib KOpOTKI1H CpOK 

Bbi3BaHO 11CKJII0411TeJibHO C0~11aJibH0-3KOHOMI14eCKI1MI1 npe­

o6pa30BaHI1.HMI1. no3TOMY 6110JIOrl14eCKI1e xapaKTep11CTI1KI1 

npO,U.OJI)KI1TeJibHOCTI1 )KI13HI1 ,ll.OJI)KHbl Y.U.OBJieTBOpHTb Kp11Te­

p1110 11CTOp114eCKOH CTa611JibHOCTI1. 11Ha4e rOBOp.H, Te napa­

MeTpbl, KOTOpbie 113MeHI1JII1Cb B nep110)1. ,U.eMOrpaQJ114eCKOH 

peBOJII0~1111, .HBJI.HIOTC.H C0~11aJibHO pery JI11pyeMbiMI1 napa­

MeTpaMI1, a Te, KOTOpble OCTaJII1Cb Hei13MeHHbiMI1, HeCMOTp.H 

Ha pe3KOe CHI1)KeHI1e CMepTHOCTI1, .HBJI.HIOTC.H CO~I1aJibHO 

aBTOHOMHbiMI1 11 OTpa)KaiOT 6110JIOrl14eCKI1e (3KOJIOro-reHeTI1-

4eCK11e) CBOHCTBa nonyJI.H~11H 4eJIOBeKa. 

np11H.HB 11CTOp114eCKYIO CTa611JibHOCTb KaK Kp11Tep11H 

pa3,U.eJieHI1.H C0~11aJibHO 11 6110JIOrl14eCKI1 KOHTpOJI11pyeMbiX 

napaMeTpOB pacnpe,u.eJieHI1.H npO,U.OJI)KI1TeJibHOCTI1 )KI13HI1, Mbl 

11CCJie,U.OBaJII1 B03paCTHYIO )1.11 HaMI1KY CMepTHOCTI1 JIIO,U.eH 

B 11CTOp114eCKOM acneKTe. C 3TOH ~eJibiO 6hiJII1 o6pa6oTaHbl 

,U.eMOrpaQll14eCKI1e Ta6JII1~bl CMepTHOCTI1 3a nOCJie,U.HI1e 80 JieT 

,ll.JI.H nonyJI.H~11H cne,u.y10~11x cTpaH: AscTp1111, EeJibrl111, Eon­

rap1111, BeJII1K06p11TaHI111, BeHrp1111, r .UP 11 <I>Pf, ,lJ,aHI111, 

11cnaHI111, 11TaJII111, Hopser1111, CiliA (6enoe 11 He6enoe 

HaceJieHI1e), <l>11HJI.HH,U.I111, <I>paH~I111, lllsew~ap1111, lllse~1111 11 

51noHI111 
2

• B Ta6n. 4.1 s Ka4ecTse np11Mepa np11se,u.eHbi ,u.aHHhie 

no 11CTOp114eCKOH ,U.11HaMI1Ke napaMeTpos pacnpe,u.eneHI1.H 

npo,u.OJI)KI1TeJibHOCTI1 )KI13HI1 MY )K411H lllse~1111. Mo)KHO 

3aMeTI1Tb, 4TO e,U.I1HCTBeHHbiM napaMeTpOM, KOTOpblH cy~eCT­

BeHHO 113MeHI1JIC.H 3a 11ccne,u.osaHHbiH nep11o,u., 6hiJI napa­

MeTp A. ,Usa ,u.pyr11x napaMeTpa (Ro 11 n) OKa3aJII1Cb 11CTO­

p114eCKI1 cTa611JihHbiMI1. AHanori14Hhie pe3yJihTaThi 6hiJII1 no­

ny4eHhi 11 ,ll.JIH OCTaJibHbiX 11CCJie,U.OBaHHbiX nonyJI.H~I1H. 
1lT06bi KOJII14eCTBeHHO OXapaKTep1130BaTb TeH,U.eH~I111 113-

MeHeHI1.H Ka)K,u.oro 113 napaMeTpos so speMeHI1, 6hiJII1 onpe,u.e­

JieHhi K03QJQJl1~11eHTbi paHrosoli KOppeJI.H~I111 napaMeTpos A, 
Ro 11 a co speMeHeM (Ha npoT.H)KeHI111 XX s.). Bcero 6hiJIO 

11CCJie,U.OBaHO no 32 3aBI1C11MOCTI1 ,ll.JIH Ka)K,U.OrO napaMeTpa 

(,u.aHHbie no MY)K411HaM 11 )KeH~I1HaM o6pa6aTbiBaJII1Cb oT,u.enb­

HO). 0Ka3aJIOCb, 4TO np11 1 %-HOM ypOBHe 3Ha411MOCTI1 napa­

MeTp A ,u.ocTosepHo 113MeH.HJIC.H s 25 cny4a.Hx, napaMeTp Ro -
TOJibKO B 6, a napaMeTp a - TOJibKO B 5 113 32 113Y4eHHbiX 

cnyqaes. E~e 6onee sne4aTJI.HIO~I1e pe3yJibTaTbi nony4aiOTC.H, 

eCJII1 11CCJie,U.OBaTb He ,l1.11HaMI1KY napaMeTpa B Ka)K)J.OM 

MeToA o6pa6oTKH naHHbiX eM. s (40). 

94 

T a 6 n H u a 4.1 
l1cTopH4eCKafl AHHaMHKa napaMeTpos ypasHeHHfl foMnepua - Meii­

KeMa AJifl MY)f(4HH WseuHH 

ro.a.bl 

1901-1910 
1911-1915 
1911-1920 
1921-1925 
1926-1930 
1931-1935 
1936-1940 
1941-1945 
1946-1950 
1951-1955 

1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

3Ha~eHHR napaMeTpOB H HX JlOBepHTeJibHble HHTepB3Jibl * 

A · 10 ' (roll 1) 

5,52±0,16 
5,34±0,15 
6,58±0,28 
3,89±0,17 
3,67±0,09 
2,93±0,08 
2,:B±O, I3 
2,00±0,14 
1,11±0,13 
0,70±0,10 
0,67±0,09 
0,57±0,14 
0,54±0,12 
0,66±0,09 
0,53±0,13 
0,50±0.14 
0,52±0,10 
0,50±0,14 
0,56±0,11 
0,65±0,09 
0,57±0,09 
0,72±0,07 
0,83±0,05 
0,68±0,08 
0,61 ±0,08 
0,66±0,05 
0,69±0,06 
0,66±0,05 
0,62±0,04 
0,69±0,06 
0,63±0,05 
0,115±0,05 
0,65±0,06 
0,65±0,07 
0,60±0,06 
0,48±0,06 
0,49±0,05 
0.48±0,05 

Ru·l06 (rO.Il - 1) 

33,6±4,7 
29,0±3,9 
14,8±4,5 
25,0±4,2 
28,1 ±2,4 
29,2±2,3 
35,0±3,9 
26,4±4,0 
29,6±3,9 
28,5±3,0 
27,4±2,6 
29,1±4,4 
23,6±3,3 
20,6±2,3 
23,6±3,5 
24,4±3,8 
23,1 ±2,6 
23,7±3,9 
24,5±3,1 
21,6±2,3 
24,0±2,6 
24,1±2,0 
19,9± 1,2 
22,3±2,2 
26,4±2,4 
26,4± 1,6 
25,9± 1,9 
25,2± 1,6 
28,1± 1,4 
27,1±1,8 
27,7± 1,6 
30,8± 1,9 
28,4±2,0 
28,6±2,4 
29,7±2,2 
28,7±2,1 
27,6± 1,9 
24,8±1,8 

a.· l0 1 (ro.n 1
) 

101,3±2,0 
103,6± 1,9 
112,3±4,3 
104 ,8±2,4 
103,6± 1,2 
103,1±1,1 
101,3±1,6 
103,7±2,2 
102,6± 1,9 
102,7±1,5 
103,2± 1,4 
102,7±2,2 
105,1 ±2,0 
106,7± 1,6 
105,8±2,2 
104,7±2,3 
106,1 ±1,6 
105,3±2,4 
104,8± 1,8 
106,6± 1,5 
105,0± 1,6 
105,0± 1,2 
107,6±0,9 
106,4± 1,4 
103,2± 1,3 
103,5±0,9 
103,8± 1,0 
104,3±0,9 
102,7±0,7 
103,2± 1,0 
103,2±0,9 
101,1 ±0,9 
102,4± 1,0 
102,2± 1,2 
101,4±1,1 
101,8±1 ,1 
102,0± 1,0 
103,2± 1,0 

* .LJ.oaepHTeJibHble HHTep83Jibl COOTBCTCTBYIOT 95 % -HOH. Il,OBepHTeJibHOH ttepOXT­

HOCTH. 

OT,u.eJibHOM cnyqae, a 113Y411Th TeH,u.eH~I110 ,u.JI.H sceli cep1111 

Ha6JIIO,U.aeMbiX TpeH,U.OB. 0Ka3aJIOCb, 4TO BO BCeX 32 CJiy4a.HX 

napaMeTp A 11MeJI TeH,u.eH~I110 yMeHbWaTbC.H so speMeHI1 

(TeH,u.eH~I1.H ,u.ocTosepHa). I13MeHeHI1e )Ke napaMeTpos Ro 11 a c 

11CTOp11eH (yseJII14eHI1e 11JII1 yMeHhWeH11e) He npO.HBJJ.HJIO 

,U.OCTOBepHOH TeH,U.eH~I111 (BbiBO,ll. C,U.eJiaH C nOMO~biO Kp11Tep11.H 

3HaKos ,U.JIH I% -Horo yposH.H 3Ha411MOCT11). 
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PHC. 4.1,A. HCTOpH<teeKaH IJ:HHaMHKa 0611.\eH HHTeH­
eHBHOeTH eMepTHOeTH (1), a TaK)I(e ee QJOHOBOH (2) 
H B03paeTHOH (3) KOMOOHeHT. Bee 3Ha4eHHH HH­
TeHeHBHOeTH eMepTHOeTH YMHO)I(eHbl Ha I 000 H 
eOOTBeTeTBYIOT 4HCJJY yMepU!HX B Te4eHHe ro~~:a H3 
1000 <teno8eK 40-neTHero 803paeTa. 

My)I(4HHbl Woeu.HH. Paee4HTaHo H noeTpoeHo 
Ha OeH08aHHH 37 OORHbiX Ta6RHI..\ eMepTHOeTH, 
ony6nHKOBaHHbiX 8 IU8e1J:eKHX eTaTHeTH4eeKHX e6op­
HHKaX. 0~AHHaT~:1 HHTeHeH8HOCTb eMepTHOeTH X 

X 10 (ro~~: ) • A6cu.Heea: opeMH, roAbl 

P11c. 4.1 HJIJIIOCTp11pyeT CMbiCJI o6Hapy)l(eHHoro RBJieHI1R. 

Ha 3TOM p11cyHKe o6Il.l,aR 11HTeHCI1BHOCTb cMepTHOCTI1 pa3JIO)I(e­

Ha Ha ,U,Ba CJiaraeMbiX B COOTBeTCTBI111 C ypaBHeH11eM ( 4.2). 
MO)I(HO 3aMeTHTb, 'ITO CHI1)1(eHI1e o6I.I.J.eif 11HTeHCI1BHOCTI1 

CMepTHOCTI1 (3aBI1CI1MOCTb 1) Bbi3BaHO 11CKJIIO'li1TeJibHO yMeHb­

lUeHI1eM <t>oHosoif KOMnoHeHTbi (napaMeTp A, 3aB11CI1MOCTb 2), 
KOTOpaR B OOCJie,U,HI1e rO,U,bl np116JII1311JiaCb K npe,u,eJibHOMy, 

HyJieBOMY 3Ha'leHI110. lJTO KacaeTCR B03paCTHOH KOMOOHeHTbl 

(cnaraeMoe R0exp(at), 3aBI1C11MOCTb 3), TO 3a 11ccne,u,osaHHbiH 

nep110,11, OHa npaKTI1'leCKI1 He 113MeHI1JiaCb. 

CHI1)1(eHI1e <t>oHOBOH KOMOOHeHTbl 11HTeHCI1BHOCTI1 CMepT­

HOCTI1 ,11,0 ypOBHR, 6JII13KOrO K HyJIIO, np11BeJIO K TOMy, 'ITO 

3TOT Tpa,U,11l.I,I10HHbiH pe3epB CHI1)1(eHI1R CMepTHOCTI1 OKa3aJICR 

11C'lepnaHHbiM, 11 11MeHHO 3T11M o6bRCHReTcR, no'leMy s 6oJib­

lUI1HCTBe pa3BI1TbiX CTpaH B llOCJie,U,H11e rO,ll,bl np01130lUJia 

.cTa611JIH3ai.I,11R CMepTHOCTI1 JIIO,U,eH Tpy,u,ocnoco6HOrO B03paCTa 

[15, 28]. TaK11M o6pa30M, cMepTHOCTb nro,u,eii cpe,u,Hero 

B03pacTa B pa3BI1Tb!X CTpaHaX y)l(e 6JIH3Ka K 6110JIOrl1'leCKOMy 

% 
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5,0 

1 .-./·~ /. 

'·-· ~"' 
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~\ • • \\, 
0. • ... 

0 ""'"" • 3 -"'i~ .,. 
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PHe. 4.1,B. HeTOpH4eeKaH IJ:HHaMHKa o611.\ei1 
HHTeHeH8HOeTH eMepTHOeTH (1), a TaK)I(e ee 
QJOHOBOH (2) H 803paeTHOH (3) KOMOOHeHT. Bee 
3Ha4eHHH HHTeHeH8HOeTH eMepTHOeTH YMHO­
)I(eHbl Ha 1000 H eoOT8eTeTBYIOT 4Heny yMepiUHX 
8 Te4eHHe ro~~:a H3 I 000 qenoaeK 40-neTHero 

B03paeTa. 
)l(eHll.\HHbl 51noHHH. Paee4HTaHo H noeTpoeHo 
Ha OeH08aHHH 10 Ta6RHI..\ eMepTHOeTH, ony6-
nHKOBaHHbiX 8 eTaTHeTH4eeKHX e)l(erOAHHKaX 
51noHHH. OpiJ:HHaTa: HHTeHeH8HOeTb eMepTHO-

eTH · 103 (ro~~: -I ) . A6eu.Heea: 8peMH, rOIJ:bl 

npe,u,eJiy 11 He MO)I(eT 6biTb cyi.UeCTBeHHO CHH)I(eHa C OOMOil.l,biO 

Tpa,U,Hl.I,HOHHbiX MeTO,ll,OB Me,IJ,Hl.I,I1Hbl 11 3,U,paBOOXpaHeHHR. nony-

4eHHbiH BbiBO,ll, xoporno cornacyeTcR c pe3yJibTaTaMI1 aHaJII13a 

11CTOp11'leCKOH ,11,11HaMI1KH CMepTHOCTI1 OT OT,U,eJibHbiX np11'li1H 

11 pa3,1J,e)JjleTCR MHOri1M11 11CCJie,U,OBaTeJIRMI1 (35, 51]. 
OcHOBHoe ,u,ocTOI1HCTBO npe,ll,JlaraeMoro no,u,xo,u,a cocTOI1T B 

TOM, 'ITO OH 003BOJIReT KOJII14eCTBeHHO onpe,u,eJII1Tb pe3epBbl 

11 npe,u,eJibl YBeJII1'leHI1R np0,11,0JI)I(I1TeJibHOCTI1 )1(113HI1 JIIO,U,eH, 

Ofi11paRCb JII1lUb Ha Ta6JII1l.l,bl CMepTHOCTI1 11 He Tpe6yR 3HaHI1R 

KOHKpeTHbiX np11'li1H CMepT11. 
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4.1.3. llOJJOBOH WfMOJMI>H3M npo,nOJJJKHTeJibHOCTH JKH3HH 

Cpep,H npo6JieM npop,OJI)!(HTeJibHOCTH )!(H3HH npo6JieMa 

nOJIOBbiX pa3JIH'IMH npep,CTaBJUieT OC06biH HHTepec. 3TO CBj{3a­

HO no Kpai1Hei1 Mepe c tJ.BYMj{ o6cTOj{TeJibCTBaMH. Bo-nepBbiX, 

MeHblllaj{ npop,OJI)!(HTeJibHOCTb )!(H3HH npep,cTaBHTeJieH MY)!(­

CKoro nOJia, nO-BHtJ,HMOMy, j{BJijfeTCj{ o6~eH 3aKOHOMepHOCTbiO 

nplipOP,bl H Ha6JIIOt~,aeTCj{ He TOJibKO y JIIOP,eH, HO l1 y CTOJib 

pa3HblX opraHH3MOB, KaK pbi6bi, nayKli l1 KOMHaTHbie MYXH 

[20]. Bo-BTOpbiX, «ccJiep,oBaTeJIH OTMetJaiDT yBeJI«tJeHHe pa3-

pbiBa B npop,OJI)!(l1TeJibHOCTl1 )!(H3Hl1 MY)!(tJliH « )!(eH~HH [25]. 

ll03TOMY l13ytJeHl110 nOJIOBOrO P,l1MOpQm3Ma npOP,OJI)!(liTeJib­

HOCTH )!(l13Hl1 tJeJIOBeKa ceJ1qac yp,eJij{eTCj{ 60JiblllOe BHI1MaHl1e 

CO CTOpOHbl p,eMOrpaQ:>OB, Met~,liKOB l1 6IiOJIOrOB, XOTj{ 3Ta 

npo6JieMa p,o c«x nop He HMeeT yp,oBJieTBOp«TeJibHOro 

pellleHHj{. 

ABTopaM« 6biJI npoBep,eH cpaBH«TeJibHbiH aHaJil13 pacnpep,e­

JieHlij{ npop,OJI)!(liTeJibHOCT« )!(H3H« MY)!(tJliH « )!(eH~«H. C 3TOH 

I.J,eJibiO nyTeM nonapHbiX cpaBHeH«H 6biJI« «ccJiep,oBaHbi 

noJIOBbie pa3JI«tJHj{ no Ka)!(t~,OMY H3 Tpex napaMeTpOB pacnpe­

p,eJieH«j{ foMnepu:a - Mei1KeMa. Bcero 6biJIO cp,eJiaHo 255 
nonapHbiX COnOCTaBJieHliH B reorpaQ:>«tJeCKOM H liCTOplitJeCKOM 

acneKTaX. 0Ka3aJIOCb, tJTO BeJil11Jl1Ha Q:>OHOBOH KOMnOHeHTbl 

cMepTHOCT« (napaMeTp A) MY)!(tJliH H )!(eHI.l.I,«H 6bma, KaK 

npaB«JIO, op,HHaKOBOH B npep,eJiax OII1«6K« l13MepeH«H. EcJI« 

)!(e COnOCTaBJUITb 3Tl1 p,aHHble B I.J,eJIOM, TO He o6Hapy)!(l1BaeTCj{ 

t~,a)!(e TeHt~,eHI.J,lijf K KaKHM-JIH60 pa3JIH1JHj{M no 3TOMY napa­

MeTpy: B noJIOBHHe cJiytJaeB oi.J,eHKa napaMeTpa A AJU1 
)!(eH~liH HeCKOJibKO npeBbiiilaJia COOTBeTCTBYID~yiO OI.J,eHKY 

AJU1 MY)!(tJ«H (53%+6% AJTj{ P~0,95), a B ocTaJibHOH 

noJIOBHHe cJiytJaeB (47%+6% t~,Jij{ P~0,95) Ha6JIIDp,aJiacb 

o6paTHaj{ KapT«Ha. CJiet~,oBaTeJibHO, noJIOBbie pa3JIHtJlij{ B 

npOP,OJI)!(l1TeJibHOCTl1 )!(H3Hl1 CBj{3aHbl He C Q:>OHOBOH, a B 

OCHOBHOM C liCTOplitieCKH CTa6HJibHOH B03paCTHOH HHTeHCliB­

HOCTbiO CMepTHOCTli . .lJ:eHCTBHTeJibHO, OKa3aJIOCb, tJTO B03pacT­

Haj{ KOMnOHeHTa CMepTHOCTli MY)!(tJliH, KaK npaBliJIO, 

t!,OCTOBepHO npeBbiiilaeT B03paCTHYIO KOMnOHeHry CMepTHOCTH 

)!(eHll.I,MH. BoJiee Toro, 3TH pa3JI«tJlij{ o6pa3yiDT p,ocTOBepHyiD 

TeHp,eHI.J,«ID npH nonapHOM conocTaBJieH«« p,aHHbix: B 97,6% 

CJiytJaeB (95,2-99,0% ti,JUI p ~ 0,95) OI.J,eHKa B03paCTHOH 

KOMnOHeHTbl CMepTH<lCTH 40-JieTHliX MY)!(tJliH npeBbiiilaJia 

COOTBeTCTBYIDll.I,YIO OI.J,eHKY tJ,Jlji )!(eHll.l,liH. Bblj{BJieHHaj{ 3a­

KOHOMepHOCTb o6yCJIOBJieHa pa3JIH1Jlij{MH KaK no napaMeTpy 

Ro, TaK l1 no napaMeTpy a. 0I.J,eHKa Ro AJUI MY)!(tJliH B 

94,7% cJiytJaeB (91,5-97,1% AJij{ P~0,95) npeBbiiilaJia 

COOTBeTCTBYIDll.I,YIO OI.J,eHKY tJ,Jlj{ )!(eHll.l,liH. .lJ:Jiji napaMeTpa 
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a Ha6JIIDt~,aJiacb o6paTHaj{ KapT«Ha: B 92,3% cJiyqaeB 

(88,7-95,3% t~,Jij{ P~0,95) ou:eHKa a y )!(eH~liH 6bma Bbiiile. 

TaK«M o6pa3oM, B03pacTHaj{ KOMnoHeHTa cMepTHOCT« « nep«op, 

ee yp,BoeHlij{ y )!(eH~«H MeHbllle, tJeM y MY)!(tJMH. Ta6JI«I.J,a 4.2 

l1JIJIIOCTpi1pyeT o6Hapy)!(eHHbie 3aKOHOMepHOCTl1 Ha KOHKpeT­

HblX np«Mepax. B 3TOH Ta6JI«I.J,e np«Bep,eHbi MetJ,HaHHbie 3Ha­

tJeH«j{ napaMeTpOB Ro « a, a TaK)!(e B03pacTHOH KOMnOHeHTbi 

CMepTHOCTli AJijf 40-JieTHero B03paCTa l1 P,OBep«TeJibHbie 

HHTepBaJibl AJijf 3Tl1X Mep,liaHHblX 3HatJeHl1H (npliBep,eHbl B 

CK06KaX l1 COOTBeTCTBYIOT t!,OBep«TeJibHOH BepOjiTHOCTli 

97-99%). MaTepHaJibi Ta6JI. 4.2 noJiytJeHbi MeTop,aM« Henapa­

MeTp«tiecKoi1 CTaTliCTliKH [37), nOCKOJibKY pacnpep,eJieHHe OI.J,e­

HOK napaMeTpOB MOrJIO OTJilitJaTbCj{ OT HOpMaJibHOrO. MO)!(HO 

3aMeTMTb, tJTO nOJIOBble pa3JIH1Jl1j{ B B03paCTHOH KOMnOHeHTe 

CMepTHOCTli Hal160Jiee j{pKO Bbipa)!(eHbl B <l>HHJij{Hti,HH l1 BO 

<l>paHI.J,lili, a B lllsei.J,lili OHli MHHliMaJibHbl. 

TaK«M o6pa3oM, noJIOBOH tJ,HMop¢H3M npop,OJI)!(HTeJibHOCTH 

)!(H3HH tJeJIOBeKa CBj{3aH C liCTOplitieCKH CTa6l1JibHb!Ml1 xapaKTe­

pi1CTl1KaMl1 t~,JI«TeJibHOCTH )!(l13Hl1. Pa3JIHtJHjf no 3THM xapaK­

Tep«cT«KaM Cyll.l,eCTBOBaJIH H B HatJaJie Halllero BeKa, HO liX 

BKJiap, 6biJI 3aMaCKHpOBaH BblCOKliM ypOBHeM Q:>OHOBOH KOMnO­

HeHTbl CMepTHOCT«. 11 Jililllb s nocJiet~,H«e rop,bi 6Jiarop,apj{ ee 

CHl1)!(eHl110 3Tl1 CKpb!Tble pa3JII11Jlij{ CTaJIH OTtJeTJIHBO npOjiB­

Jlj{TbCj{. 

lloJiytJeHHble pe3yJibTaTbl n03BOJij{IOT Ct~,eJiaTb BblBOP,, tJTO 

pa3JIHtJI1j{ s AJiliTeJibHOCTH )!(l13Hl1 MY)!(tJliH « )!(eHll.I,HH 

j{BJij{K)TCji YCTOH1Jl1Bb1Ml1 H MOryT MeHj{TbCj{ JIHIIlb B TOM )!(e 

HanpaBJieHlili, tJTO l1 CaMa npOP,OJI)!(l1TeJibHOCTb )!(l13HH. 0TMe­

Tl1M, OP,HaKO, tJTO 3TOT npOrH03 He j{BJijfeTCji o6~enpHHj{TblM. 
HanpHMep, HeKOTOpbie «ccJiep,osaTeJI« CtJ«TaiDT, <<tJTO TaK KaK 

cy~eCTBeHHoe yBeJIHtJeH«e pa3pbiBa B npop,OJI)!(l1TeJibHOCTH 

)!(H3HH MY)!(tJliH l1 )!(eH~liH npOH301IlJIO 3a OTHOCliTeJibHO 

KOpOTKliH npOMe)!(yTOK speMeHli, TO 3TO CBlit~,eTeJibCTByeT, C 

HallleH TOtJKH 3peHlij{, 0 peaJibHOH B03M0)!(H0CTI1 B03P,eHCTSliji 

Ha p,aHHOe j{BJieH«e>> [25, c. 29]. BoJiee Toro, B OtJ.HOM «3 

nporH030B OOH npep,noJiaraeTCH yMeHbllleH«e noJIOBbiX pa3-

JI«tJm1 s npot~,OJl)!(l1TeJibHOCTl1 )!(l13Hl1 (I.J,«T. no: [28]). Byp,y­

~ee noKa)!(eT, KaKoi1 «3 nporH030B oKa)!(eTCH sepHbiM « Ha­

CKOJibKO Hat~,e)!(eH npet~,JIO)!(eHHbii1: B p,aHHOH pa6oTe MeTOP, 

aHaJil13a npOP,0JI)!(l1TeJibHOCTl1 )!(l13Hl1. 

4.1.4. PentoHaJibHble pa3JJH'1Hll npo.noJJJKHTeJJ&HOCTH JKH3HH 

Pa3B«T«e Met~,«I.J,«HCKOi1 reorpaQ:>H« « reox«M«tJecKoi1 

3KOJIOrHl1 noKa3aJIO, KaKyiO KOJIOCCaJibHYIO pOJib MO)!(eT lir­

paTb reorpaQ:>«tJecKaj{ cpep,a s )!(l13Hep,ej{TeJibHOCTH pa3JIHtJ-
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HbiX opraHH3MOB, H B TOM lJHCJie tJeJioBeKa [18]. OrpoMHoe 

pa3Hoo6pa3He npHpOAHbiX ycJIOBHH 3acTaamt:eT AYMaTb, 'ITO 

HCCJie,li;OBaHI1e npO,li;OJIJKHTeJibHOCTH JKI13HH B reorpacp11'IeCKOM 

acneKTe MOJKeT CJIYJKI1Tb OCHOBOH ,!J,.IUI BbUIBJieHHH np11pO,li;HbiX 

cpaKTopoa, onpe,~~;eJIHIOII.J;HX AJII1TeJibHOCTb JKH3HI1. BoJiee Toro, 

B CJiyqae lleJIOBeKa, KOr,~~;a HCKJIIOlJeHa B03MOJKHOCTb 3KCne­

p11MeHTa, aHaJIH3 perHOHaJibHbiX pa3JIHlJI1H npO,li;OJIJKI1TeJib­

HOCTH JKH3HH HBJIHeTCH npaKTH'leCKI1 e,~I;I1HCTBeHHbiM CnOC0-

6oM perneHI1H 3TOH 3a,~I;alJH. 
BMecTe c TeM 11CCJie,~~;oaaHI1e perl1oHaJibHOH A11¢cpepeH­

~11a~l111 npO,li;OJIJKHTeJibHOCTI1 JKI13HH lleJIOBeKa Tpe6yeT ytJeTa 

pOJIH C0~11aJibH0-3KOHOMHlJeCKI1X pa3JII1lJI1H. 11MeHHO n03TOMy 

BJI11HHHe npHpOAHbiX ycJIOBHH Ha npo,~~;oJIJKI1TeJibHOCTb )f(I13HI1 

6biJIO 6bi HeB03M0)f(H0 113ytJaTb nyTeM nOCTpOeHHH COOTBeT­

CTBYIOII.J;I1X KapT, nOCKOJibKY OHI1 He 6biJ111 6bi HCTOp11lleCKI1 

cTa611JibHbiMI1. 

Me)f(AY TeM B paMKax no,~~;xo,~~;a , pa3BI1BaeMoro B ,~~;aHHOH 
rJiaae, 3Ta npo6JieMa MO)f(eT 6biTb cpaBHHTeJibHO JierKo pa3-

perneHa. t:J:JIH 3TOrO He06X0,11;11MO 11 ,li;OCTaTOllHO onpe,~~;eJIHTb 
11CTOp11tJeCKI1 CTa611JibHbie peri10HaJibHbie pa3JIHllHH napaMeT­

pOB pacnpe,~~;eJieHI1H npo,~~;oJIJKI1TeJibHOCTI1 JKI13HI1. TaKHM 

o6pa30M MO)f(HO nOCTpOHTb HCTOpHlleCKH CTa6HJibHbie KapTbl 

napaMeTpOB pacnpe,~~;eJieHHH np0,11;0JI)f(HTeJibHOCTI1 )f(H3HI1, KO­

TOpbie npaKTHlleCKI1 He 113MeHHJII1Cb Ha npoTHJKeHI1H XX a. 

C 3TOH ~eJibiO 6biJIO HCCJie,li;OBaHO 6oJiee 110 reorpacpH'leCKHX 

paHOHOB M11pa (B TOM lli1CJie 26 CTpaH). B pe3yJibTaTe 6biJIH 

HaH,~I;eHbl cyii.J;eCTBeHHbie H 11CTOpH'IeCKI1 CTa611JibHbie peri10-

HaJibHbie pa3JIHllHH B npo,~~;OJI)f(HTeJibHOCTI1 JKH3HH JIIOAei1. He­

KOTOpbie KOHKpeTHbie np11Mepb1 perHOHaJibHblX pa3JII1lJI1H 

HCTOp11tJeCKH CTa611JibHbiX xapaKTepHCTHK AJIHTeJibHOCTI1 )f(H3-

HH np11Be,~I;eHbl B Ta6JI. 4.2. 
t:J:JIH 6oJiee o6CTOHTeJibHOrO HCCJie,li;OBaHHH npo6JieMbl 

6biJIH nOCTpOeHbl KapTOrpaMMbl HCTOpH'IeCKI1 CTa611JibHbiX 

xapaKTepHCTI1K npO,li;OJI)f(HTeJibHOCTH JKH3HH AJIH HaCeJieHHH 

3apy6e)f(HOH Eaponbi, np11ae,~~;eHHbie Ha pHc. 4.23• Mo)f(HO 

3aMeTI1Tb HCKJIIOllHTeJibHO BbiCOKHH ypOBeHb B03paCTHOH KOM­

nOHeHTbl CMepTHOCTI1 MY)f(tJHH <1>11HJIHHAHH no cpaaHeHI1IO 

C ,~~;pyrHMI1 CTpaHaMI1. B CBH311 C 3T11M HHTepeCHO OTMeTI1Tb, 

liTO <I>HHJIHH,li;HH 3aHHMaeT O,li;HO 113 nOCJie,li;HHX MeCT B MHpe 

no nOTpe6JieHHIO MHKp03JieMeHTa CeJieHa ( 46) , ,~~;ecpH~11T KO­

TOpOrO oco6eHHO He6JiaronpHHTeH AJIH MY)f(llHH. 

llOJiylJeHHbie pe3yJibTaTbl CTaBHT no,~~; COMHeHHe pacnpOCT­

paHeHHYIO TOllKY 3peHI1H 0 TOM, 'ITO C TelJeHHeM BpeMeHI1 

" B HeKoTopbix cJJy'laflx oKa3aJJOCb B03MO)I(HbiM pacc'lltTaTb ypooHit 

He no CTpaHe B u_eJlOM, a ,!1,/lfl OTAeJlbHbfX ee noAp33AeJleHIIH. 
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PHC. 4.2,A. KapTorpaMMbl ypOBHeH B03paCTHOH KOMnOHeHTbl CMepTHOCTH 

s so3pacTe 40 neT Ha TeppHTopHH 3apyoe.IKHOH Esponbi 

My)((•mHbi: 1- HH3KHH yposeHb: MeHee 1,60 · 10- 3 rOA- 1; 2- noHH)((eH­
HbiH yposeHb: 1,61 · 10- 3-2{20 · 10- 3 roA- 1; 3- cpeAHHH yposeHb: 
2,21 · 10-3 -2,80 · 10- 3 fOA- ; 4- nOBbiWeHHbiH ypoBeHb: 2,81 · 10- 3 -

-3,40 • 10- 3 rOA- I; 5- BbiCOKHH ypoBeHb: CBblWe 3,41 · 10- 3 fOA- l 
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k :>.>] 1 illiiiiiil 2 ~3 -4 ails 

PHc. 4.2,6. KapTorpaMMbl yposHeii B03pacTHOH KOMnOHeHTbi cMepTHOCTH 
B B03pacTe 40 neT Ha TeppHTOpHH 3apy6e)((HOH Esponbi 

)KeHI.I.IHHbl: I - HH3KHH yposeHb: MeHee o
3

83 · 10- 3 fOA- l; 2 - nOHH­
)((eHHbiH ypoBeHb: 0,84 · 10- 3 - I ,03 · 10- fOA- l; 3 - cpeAHHH yyo­
BeHb:l,04 ·10- 3-1,23 ·I0- 3 fOA- 1;4-nOBbiWeHHblHypoBeHb:l,24·10- -
-I ,43 . w- 3 rOA- I; 5 - BblCOKHH yposeHb: CBbiWe I ,44 . 10- 3 fOA- l 
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CTpaHbl C XYAWHMH noKa3aTeJUIMH npO)].OJVKHTeJibHOCTH JKH3-

HH 6y)],yT nOCTeneHHO <<nO)],THr HBaTb CH» K ypOBHIO CTpaH 

c JiyqwHMH noKa3aTeJIHMH (Illseo.HH, HopsemH) [15]. 3To 

MHeHHe CBH3aHO C OWH6oqHbiM npe)].CTUBJieHHeM 0 CyiiJ.eCT­

BOBaHHH e)],HHOrO 6HOJIOrHqecKOrO npe)],eJia npO)],OJIJKHTeJib­

HOCTH JKH3HH AJIH BCeX qeJioseqecKHX nonyJIHIJ.HH. IlpHse­

)],eHHbie pacqeTbl, O)],HaKO, nOKa3biBaiOT, qTO pa3JIHqHfl, 

CyiiJ.eCTBYIOIIJ.He MeJK)],y pa3BHTbiMH CTpaHaMH, MOryT COXpa­

HHTbCH, npHqeM npO)].OJIJKHTeJibHOCTb JKH3HH B 3THX CTpaHaX 

BCe B MeHbWeH CTeneHH 6y)].eT Onpe)].eJIHTbCH ypOBHeM 3KOHO­

MHqeCKOrO pa3BHTHH. TaKHM o6pa30M, pe3epBbi H npe)].eJibi 

yseJIHqeHHH npO)].OJIJKHTeJ!bHOCTH JKH3HH JIIO)],eH HMeiOT reorpa­

qmqecKyiO npHypoqeHHOCTb. 

4.1.5. BH.r.oBble xapaKrepHCTHKH npo.r.oJJJKHTeJJbHOCTH JKH3HH 

IJpou.ecc HayqHOrO n03HaHHH no CyiiJ.eCTBY HBJIHeTCH 

nOHCKOM HHBapHaHTOB H3yqaeMbiX CHCTeM, T. e. TaKHX xa­

paKTepHCTHK, CBOHCTB HJIH napaMeTpOB, KOTOpbie He MeHHIOT­

CH nO OTHOWeHHIO K Onpe)].eJieHHbiM TpaHCci>OpMaiJ.HHM CHCTe­

Mbl [32]. Oco6eHHO HpKo na qepTa HayKH npoHBJIHeTcH 

npH onpe)].eJieHHH ci>YHAaMeHTaJibHbiX KOHCTaHT, a no TOMy, 

HaCKOJibKO WHpOKO 3TH KOHCTaHTbl HCnOJ!b3YIOTCH AJIH KOJIH­

qecTBeHHOrO onHCaHHH H3yqaeMbiX npOIJ.eCCOB, MOJKHO Cy)].HTb 

0 CTeneHH pa3BHTHH caMOH HayKH. IJ03TOMY nOHCK HHBa­

pHaHTHbiX xapaKTepHCTHK npO)],OJIJKHTeJibHOCTH JKH3HH HBJIH­

eTCH O)],HOH H3 BaJKHeHWHX 3a)],aq CHCTeMHOrO aHaJIH3a npo­

)],OJIJKHTeJibHOCTH JKH3HH. 

PaHee 6biJIH Haif)].eHbi napaMeTpbi pacnpe)].eJieHHH npo­

AOJIJKHTeJibHOCTH JKH3HH R 0 H a, ycToifqHBbie OTHOCHTeJibHO 

COIJ.HaJ!bH0-3KOHOMHqecKHX npeo6pa30BaHHH. 0)1.HaKO, KaK 

6biJIO noKa3aHO, 3TH napaMeTpbl npOHBJIHIOT 3HaqHTeJibHYIO 

noJiosyro H perHoHaJibHYIO H 3 MeHqHBOCTb. B CBH3H c 3THM 

B03HHKaeT BOnpoc: CyiiJ.eCTBYIOT JIH TaKHe napaMeTpbl, KOTO­

pble OTpaJKaiOT 6oJiee 06IIJ.He (BH)],OBble) 3aKOHOMepHOCTH 

pacnpeAeJieHHH AJIHTeJibHOCTH JKH3HH BHAa Homo sapiens? 

0Ka3aJIOCb, qTO BH)],OBble xapaKTepHCTHKH npO)].OJIJKHTeJib­

HOCTH JKH3HH )],eHCTBHTeJibHO CyiiJ.eCTBYIOT H MOryT 6biTb 

o6beKTHBHO onpe)].eJieHbi. Ha pHc. 4.3 npHBe)].eHbi 3aBHCH­

MOCTH B03paCTHOH KOMnOHeHTbl CMepTHOCTH JIIO)],eH OT HX 

B03pacTa. Ha 3TOM pHCYHKe o6HapyJKHsaeTcH HHTepecHaH 

3aKOHOMepHOCTb: AJIH BCeX nonyJIHIJ.HH qeJIOBeKa TpaeKTOpHH 

B03paCTHOH KOMnOHeHTbl CMepTHOCTH npH 3KCTpanOJIHIJ.HH 

CXO)],HTCH B O)],HOH TOqKe. Koop)].HHaTbl 3TOH TOqKH ne­

peceqeHHH He 3aBHCHT OT HCTOpHqecKHX, reorpa<t>HqecKHX, 

3KOJIOn1qeCKHX <t>aKTOpOB, a TaKJKe OT nOJia H paCOBOH 
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PHc. 4.3. 518lleHHe KOMneucaQHOHHoro 

3 cP<j>eKT3 CMepTHOCTH . 3 3 BHCHMOCTb JIO­

rapHcPM3 B03p3CTHOH KOMnOHeHTbl CMepT-

HOCTH OT B03p3CT3 JIIO.r.eil: 

I - HHAHH, 1941 - 1950 r r., MY>K'IHHbl ; 

2 - Typl.IHH, 1950-1951 rr., MY >K'IHHbl; 

3- KeuHH, 1969 r., MY>K'IHHbl; 4- Ceaep­

u a H HpJJau.r.HH, 1950- 1952 rr., MY >K'IHHbl; 

5 - AurJJHH H Y3JJbC, 1930- 1932 rr., 

>KeHLLIHHbl ; 6 - AacTpHH, 1959-1961 rr., 

>Ke HLLIHHbi; 7 - HopaerHH, 1956- 1960 rr., 

>KeHLLIHHbl. 
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0 .01- ~ 
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30 50 70 90 

PaCC'IHT3HO H nocTpoeHO H3 OCHOB3HHH Kp3TKHX T36JJHLI CMepTHOCTH, ony6-

JJHKOB3HHbi X OOH [44] . B Ka'lecTae npH6JJH>Keuuoi1: OQeHKH HHTeHCHBHOCTH 

CMepTHOCTH HCnOJJb30B3JJHCb 3H3'1eHHH aepOHTHOCTH CMepTH B Te'leHHe OAHOrO 

roAa. OpAHHaTa: lg (~1-A) 10J; a6cQHcca: B03pacT, roAbl 

npHHaAJieJKHOCTH, T. e. xapaKTepH3YIOT caMbie 06IIJ.He (BH)],O­

Bbie) CBOHCTBa pacnpe)].eJieHHH AJIHTeJibHOCTH JKH3HH B no­

ITYJIHIJ.HHX qeJioseKa. 

· ,li,JUI 6oJiee cTpororo AOKa3aTeJibCTBa 3Toro HBJieHHH cxo­

AHMOCTH, Ha3BaHHOrO HaMH KOMneHcaiJ.HOHHbiM 3<P<t>eKTOM 

CMepTHOCTH, H pacqeTa BH)],OBbiX xapaKTepHCTHK npO)].OJIJKH­

TeJ!bHOCTH JKH3HH 6biJia npOBe)],eHa CTaTHCTHqecKaH o6pa60T­

Ka 209 KpaTKHx Ta6JIHU. cMepTHOCTH JIIOAeif. HeTPYAHO no­

Ka3aTb, qTO HBJieHHe CXO)],HMOCTH npHMbiX Ha pHC. 4.3 3KBH­

BaJieHTHO yTsepJK)].eHHIO, qTo MeJKAY R o H a cyru.ecTsyeT 

CJie)],yiOIIJ.aH 3aBHCHMOCTb: 

Ro = Mexp (-Ba), 

rAe B H lnM - cooTBeTCTBeHHO a6cu.Hcca H OPAHHaTa ToqKH 

nepeceqeHHH npHMbiX B KOOPAHHaTax: HarypMbHbiH Jiora­

PHci>M B03paCTHOH KOMnOHeHTbl CMepTHOCTH - B03pacT. ,li,JIH 

)],OKa3aTeJ!bCTBa 3TOH 3aBHCHMOCTH He06XO)],HMO noKa3aTb, 

qTo MeJKAY lnR o H a cyru.ecTByeT o6paTHaH JIHHeHHaH 3a­

BHCHMOCTb. ,li,eHCTBHTeJibHO, OKa3aJIOCb, qTO K03cl>ci>HIJ.HeHT 

KOppeJIHIJ.HH MeJK)],y lnRo H a 6JIH30K K -1,0 (Ta6JI. 4.3), qTO 

YKa3biBaeT Ha JIHHeHHOCTb H3yqaeMoif 3aBHCHMOCTH. B Ta6JI. 

4.3 npHBe)],eHbl TaKJKe 3HaqeHHH BH)],OBbiX xapaKTepHCTHK 

ITpO)lOJIJKHTeJ!bHOCTH JKH3HH, Onpe)].eJieHHbie MeTO)lOM HaH­

MeHbWHX KBa)].paTOB. MoJKHO 3aMeTHTb, qTo 3TH xapaKTe­

PHCTHKH, paccqHTaHHbie OT)],eJibHO AJIH MyJKqHH H JKeHIIJ.HH, 

)],eHCTBHTeJibHO He 3aBHCHT OT nOJia. 

06HapyJKeHHbie 3aKOHOMepHOCTH n03BOJUIIOT CTpOrO onpe­

)],eJIHTb BH)],OBYIO npO)].OJIJKHTeJibHOCTb JKH3HH qeJIOBeKa. IJO)], 
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T a 6 JII1 1..\ a 4.3 

3Ha'!eHI1e B11AOBbiX xapaKTep11CT11K 

Tip0AOJI)KI1TeJibHOCTI1 )1(113HH '!eJIOBeKa 

fiOK333TenH My>KliHHbl )KeHII.{HHbl 

-
lnM± aJnM 3a l'OA - 0,74±0,28 - 0,67±0,44 
B ± a rOAbl 94±3 96±4 
KmJcjJQ>I1l\HeHT Koppenn 

1..\1111 Me)KAY lnRo H a -0,946 -0,918 
'-111cJio nap InR0 11 a 106 103 

06a nona 

- 0,67±0,21 
95±2 

- 0,949 
209 

BH)J;OBOH npO,[I,OJDKHTeJibHOCTbiO )KJ13HH qeJIOBeKa Mbl 6y,11,eM 

IIOHHMaTb BeJIHqHHy, HMeiO~YIO pa3MepHOCTb BpeMeHH, xapaK­

TepH3YIO~YIO pacnpe,[l,eJieHHe ,[I,JIHTeJibHOCTH )KH3HH OC06ei1: 

BH,[I,a Homo sapiens H HMeiOlli,YIO HaH60JibiiiYIO HHBapHaHT­

HOCTb OTHOCHTeJibHO noJia, paCOBOH IIpHHa,[I,Jie)KHOCTH H YCJIO­

BHH )KH3HH. Mo)KHO 3aMeTHTh, qTo O,[I,Ha H3 paccqHTaHHhiX 

BH,IJ,OBhiX xapaKTepHCTHK (napaMeTp B), paBHaH 95 + 2 ro,11,a, 

y,IJ,OBJieTBOpHeT BCeM nepeqHcJieHHhiM Bhiiiie Tpe6oBaHHHM » 
n03TOMY MO)KeT 6b!Tb Ha3BaHa BH,[I,OBOH npO,[I,OJI)KHTeJibHOCTbiO 

)KH3HH qeJIOBeKa. IloKa3aTeJibHO, qTO noJiyqeHHaH BeJIHqHHa 

COOTBeTCTByeT 3KCnepTHbiM OIJ.eHKaM BH,[I,OBOH IIp0,11,0JI)KHTeJib­

HOCTH )K113HH qeJIOBeKa- 90-100 JieT (29]. IJpH 3TOM, 0,[1,­

HaKO, 6biJIO 6hi HeBepHO CqHTaTb, qTo IIOJiyqeHHaH BeJIHqHHa 

BH,[I,OBOH npO,[I,OJI)KHTeJihHOCTH )KH3HH HBJIHeTCH TeM B03-

paCTOM, ,[1,0 KOTOpOrO ,[I,OJI)KeH ,[I,O)KHBaTb Ka)K,[I,b!H qeJIOBeK 

npn ycTpaHeHHH He6JiaronpHHTHbiX cpaKTopoB cpe,[l,hl. Be,IJ,b 

peqb H,[l,eT npOCTO 0 nonyJIHIJ.HOHHOH xapaKTepHCTHKe, OTpa­

)KaiOlll,eif caMbie o6lli,He (BH,[I,OBhie) cooi1cTBa npo,[I,OJI)KHTeJih­

HOCTH )K113HH qeJIOBeKa. lJTO KacaeTCH BTOpOH BH,[I,OBOH 

xapaKTepHCTHKH, paBHOH 0,51 +0,12 rO,[I, - l, TO H3 C006pa)Ke­

HHH pa3MepHOCTH OHa MO)KeT 6hiTb Ha3BaHa BH,[I,OBOH HH­

TeHCHBHOCTbiO CMepTHOCTH qeJIOBeKa. 

4.1.6. MareMaTH'!ecKoe MOAeJIHpoaamle 

npoAOJI)KHTeJibHOCTH )1(113HH 

Ha coBpeMeHHOM ypoBHe pa3BHTHH HayKH nyTh H3yqeHHH 

np0,11,0JI)KHTeJibHOCTH )Kif3HH HBJIHeTCH B OCHOBHOM HH,IJ,yKTHB­

Hb!M. CHaqaJia HCXO,[I,Hhle )J,aHHbie o6o6lll,aiOTCH B BH,[I,e Ta6JIHll. 

CMepTHOCTH. 3aTeM Ha OCHOBaHHH Ta6JIHIJ. Bb!HBJIHIOTCH 06~11e 
3aKOHOMepHOCTH ,[I,JIHTeJihHOCTH )Kif3HH (peiiieHHIO 3TOH 3a)J,a­

qJ1 H 6hiJia nOCBHlll,eHa OCHOBHaH qacTb )J,aHHOH rJiaBbl). 

J1 HaKOHeiJ., HH,IJ,yKTHBHOe o606lll,eHHe ,[I,OCTHraeT HaHBbiCIIIeH 

TOqKH npH nocTpOeHHH MaTeMaTHqeCKOH MO,[I,eJIH, KOJIHqecT­

BeHHO o6'bHCHHIO~eH 06Hapy)KeHHbie 3aKOHOMepHOCTH. 11MeH-
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HO Ha 3TOM 3Tane B03MO)KH0 C03,[1,aHHe OCHOB TeOpHH npo­

,[I,OJI)KHTeJibHOCTH )KJ13HH. 

K CO)KaJieHHIO, 3aKJIIOqHTeJihHhiif o6o6~a10~11if IIIar B 

H3yqeHHH npO,[I,OJI)KHTeJibHOCTH )KJ13HH ,[1,0 CHX nop He C,[l,eJiaH. 

HecMOTpH Ha o6HJIHe MareMaTHqecKHX MO,[I,eJieif cTapeHHH, 

CMepTHOCTH H npO,[I,OJI)KHTeJibHOCTH )KJ13HH, HeJib3H Ha3BaTb 

HH O,[I,HOH MO,[I,eJIH, o6'bHCHHIOlll,eH Bee o6Hapy)KeHHbie 3aKO­

HOMepHOCTH. 3TO CBH3aHO no Kpai1:Heif Mepe C ,IJ,BYMH o6CTOH­

TeJibCTBaMH. Bo-nepBbiX, MHOrHe aBTOpbl He CTpeMHTCH K 

CTpOrOH npOBepKe CBOHX MO,[I,eJieif Ha COOTBeTCTBHe cpaKTH­

qeCKHM )J,aHHbiM (HHOr)J,a ,[l,a)Ke KOHeiJ. H3JIO)KeHHH MaTeMaTH­

qeCKOH MO,[I,eJIH 3HaMeHyeT OKOHqaHHe CTaThH!). BO-BTOpbiX, 

,[1,0 CHX nop HeT 06lll,enpHHHTbiX KpHTepHeB, KOTOpb!MH MO)KHO 

6hiJIO 6hi pyKOBO,[I,CTBOBaTbCH npn oT6ope KOHKYPHPYIO~Hx 
reop11if npo,[I,OJI)KHTeJibHOCTH )KH3HH. B cBoe BpeMH 3TY npo6-

JieMy nhiTaJicH peiiiHTh B. CTpeJiep, ccpopMyJinpoBaB 3MIIH­

pnqecKHe 3aKOHOMepHOCTH ,[I,JIH npOBepKH MO,[I,eJieif CMepT­

HOCTH (26]. 0,[1,HaKO ceifqac cnpaBe,[I,JIHBOCTb o6o6~eHHH 
B. CTpeJiepa ocnapHBaeTCH [ 43, 50], OHH HrHOpHpyiOTCH 

MHOrHMH nccJie)J,OBaTeJIHMH [23, 36]. IIo-BH,IJ,HMOMy, npHIIIJIO 

BpeMH elll,e pa3 nonhiTaTbCH peiiiHTb 3TY 3a,11,aqy C yqeTOM 

COBpeMeHHbiX )J,aHHbiX. HH)Ke npHBO,[I,HTCH OCHOBHbie Tpe6oBa­

HHH, KOTOpbiM, Ha Haiii B3rJIH,[I,, ,[I,OJI)I(Ha y,IJ,OBJieTBOpHTb 6y,[l,y­

~aH TeOpHH IIpO,[I,OJI)KHTeJibHOCTH )KH3HH. 

1. IJpe)K)J,e BCero ,[I,OJI)KHO cy~eCTBOBaTh CTpOrOe COOT­

BeTCTBHe Me)K,IJ,y Ha6JIIO)J,aeMbiM H TeopeTHqecKH npe,[I,CKa3aH­

HbiM pacnpe,[l,eJieHHeM ,[I,JIHTeJihHOCTH )KH3HH. XoTH 3TOT KpH­

repHif y)Ke ,[I,OCTaTOqHO IIIHpOKO npHMeHHeTCH (26, 30], 
)J,aJieKO He Bcer)J,a ero B03MO)KHOCTH HCnOJib3YIOTCH B nOJIHOH 

Mepe. 

2. IIpe)J,JiaraeMaH TeopHH ,[I,OJI)I(Ha corJiaCOBhiBaThCH c 

npHHIJ.HnOM CYMMbl ,IJ,BYX THnOB CMepTHOCTH (CM. paHee). 

3ToMy ycJIOBHIO, HanpHMep, He y,IJ,OBJieTBOpHeT H3BeCTHaH 

MO,[I,eJib CTpeJiepa - MHJI,[I,BaHa. Mbi He 6y,11,eM 3)J,ech pa3-

6HpaTb )J,aHHYIO MO,[I,eJib, nOCKOJibKY OHa ony6JIHKOBaHa Ha 

pyccKOM H3hiKe [26] H ,[l,eTaJii>HO o6cy)K,IJ,eHa [ 17]. 3aMeTHM 

JIHIIIb, qTO yKa3aHHOe HeCOOTBeTCTBHe BbiTeKaeT H3 OCHOBHOrO 

llOCTyJiaTa MO,[I,eJIH, COrJiaCHO KOTOpOMy cpJIYKTyaiJ.HH BHYT­

peHHeH H BHeiiiHeH cpe,[l,hl 06'be,[I,HHeHbi, H HMeHHO HX CYMMa 

pacnpe)J,eJieHa no 3aKoHy MaKcBeJIJia - BoJibiJ.MaHa. Ilo3TOMY 

MO,[I,eJib CTpeJiepa - MHJI,[I,BaHa He n03BOJIHeT npe)J,cTaBHTh 

B03paCTHYIO ,[I,HHaMHKY CMepTHOCTH B BH,[I,e CYMMbl ,IJ,BYX He­

OTpHIJ.aTeJibHbiX CJiaraeMbiX, O,[I,HO HX KOTOpb!X OT B03pacTa He 

3aBHCHT. .ll,aHHhiH He,[I,OCTaTOK HeJib3H HCnpaBHTb, He MeHHH 

OCHOB caMOH MO,[I,eJIH. 

3. Ha6JIIO)J,aeMbiH pa36poc no BpeMeHH )KH3HH o6hiqHo 
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06b}ICH}IIOT Jnt60 reTeporeHHOCTbiO nonyJUIU,HH [36], JIH60 

croxacTHqecKOH npHpO,li,OH npou,ecca m6eJIH [26]. Mo,ll,eJIH 

nepuoro THna no cylll,eCTBY yTsep)f(,ll,aiOT <PaTaJibHYIO npe,ll,­

onpe,ll,eJieHHOCTh npO,li,OJI)f(HTeJibHOCTH )f(H3HH HH,li,HBH,ll,a, KO­

TOpyiO 06hiqHo CB}I3biBaiOT C reHeTHqecKOH nporpaMMOH. 

0,li,HaKO, KaK OOKa3aJIH Op}{Mble 3KCnepHMeHTbl, OOTOMKH 

,li,OJirO)f(HTeJieH He OTJIHqaJOTC}I OOBbiiiieHHOH npO,li,OJI)f(HTeJib­

HOCTbiO )f(H3HH [ 42] . He,li,OCTaTKOM MO,ll,eJieH BTOpOrO THna 

}IBJI}IeTC}I npe,li,OOJIO)f(eHHe o6 O,li,HOpO,li,HOCTH nonyJIHU,HH no 

pHCKY cMepTH, npoTHBopeqaiLJ,ee H3BeCTHb!M <PaKTaM. HaM 

npe,li,CTaBJij{eTCH, qTO 6y,lJ,YILJ,aH TeOpHH ,li,JIHTeJibHOCTH )f(H3HH 

,li,OJI)f(Ha OpraHHqecKH coqeTaTb H,ll,eH CTOXaCTHqHOCTH H reTe­

poreHHOCTH. 3TO MO)f(HO C,ll,eJiaTb, eCJIH npe,li,CTaBHTb npou,ecc 

Bbl)f(HBaHH}I B BH,ll,e cepHH CJiyqaHHbiX nOCJie,li,OBaTeJibHbiX ne­

peXO,li,OB OT HaqaJibHOrO (3,li,OpOBOrO) COCTOHHH}I OpraHH3Ma 

,li,O KOHeqHOrO (JieTaJibHOrO) COCTO}IHH}I, TOr,ll,a ,ll,a)f(e B HCXO,li,­

HO O,li,HOpO,li,HOH nony}lj{LI,HH C TeqeHHeM BpeMeHH HeH36e)f(H0 

B03HHKaeT reTeporeHHOCTb no pHCKY CMepTH [ 19]. 
4. By,li,Ylll,aj{ TeopHj{ ,li,OJI)f(Ha ,li,OnycKaTb B03MO)f(HOCTb 3Ha­

qHTeJibHoro H3MeHeHHH CpOKOB )f(H3HH npH HeH3MeHHOH 6HO­

JIOrHqecKOH KOHCTHTJLI,HH OpraHH3MOB H, B qaCTHOCTH, COrJia­

COBbiBaTbC}I C HCTOpHqeCKHM <lJaKTOM pe3KOrO CHH)f(eHH}I 

CMepTHOCTH JIIO,ll,eH. 3TO ycJIOBHe oco6eHHO aKTYaJibHO ,li,JI}I 

<lJyH,ll,aMeHTaJibHbiX 6HOJIOrHqeCKHX MO,ll,eJieH, B KOTOpbiX <<3a-

6hiTbi>> COU,HaJibHO-KOHTpOJIHpyeMbie COCTaBJij{JOILJ,He npO,li,OJI­

)f(HTeJibHOCTH )f(H3HH. HanpHMep, MO,ll,eJib PaBHHa - IOpaiiie­

ua CB}I3biBaeT ,li,HHaMHKY Bbl)f(HBaeMOCTH C ,li,OJieH reHOB, 

yqacTBYIOILJ,HX B penapau,HH ,ll;HK [23]. CJie,ll,oBaJio 6bl npo­

uepHTb 3TJ MO,ll,eJib, paccqHTaB Ha ee OCHOBe COCTaB reHOMa 

qeJIOBeKa {t:I,OJIIO reHOB CHCTeMbl penapaU,HH) ,li,O H nOCJie 

,ll,eMOrpa<lJHqecKOH peBOJIIOU,HH. J1106oe cyiLJ,eCTBeHHOe H3Me­

HeHHe ,li,OJIH 3THX reHOB 3a CTOJib KOpOTKHH nepHO,ll, 03HaqaJio 

6bl HeCOCTOHTeJibHOCTb MO,ll,eJIH. 

5 . .sJBJieHHe HCTOpHqecKOH CTa6HJibHOCTH B03paCTHOH KOM­

nOHeHTbl CMepTHOCTH JIIO,ll,eH npe,li,CTaBJIHeT co6oi1 Ba)f(HeH­

IIIYIO 3MnHpHqecKyiO 3aKOHOMepHOCTb, TPe6yiOILJ,yiO TeopeTH­

qecKoro o6b}ICHeHHH. 3TOT <lJaKT Ha CaMOM ,ll,eJie }18JI}IeTC}I 

napa,li,OKCOM, nOCKOJibKY H3BeCTHO, qTO CHH)f(eHHe CMepTHOCTH 

JIIO,ll,eH npOHCXO,li,HJIO TaK)f(e H 3a cqeT npHqHH, CMepTHOCTb 

OT KOTOpbiX 3aBHCHT OT B03pacTa. floqeMy )f(e B TaKOM 

CJiyqae H3MeHHJiaCb B OCHOBHOM He 3aBHC}IILJ,aH OT B03pacTa 

KOMnOHeHTa CMepTHOCTH? 00-BH,li,HMOMy, e,li,HHCTBeHHOe pa-

3YMHOe 06b}ICHeHHe 3TOrO <lJaKTa MO)f(eT 6biTb ,ll,aHO B paMKaX 

c<lJopMyJIHpOBaHHOH paHee rHnOTe3bl CJiyqaHHbiX nOCJie,li,OBa­

TeJibHbiX nepeXO,li,OB [ 19]. J13BeCTHO, qTO CKOpOCTb MHOrO­

CTa,li,HHHOro npou,ecca onpe,ll,eJij{eTcj{ cKopocTbiO HaH6oJiee 
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Me,li,JieHHOH (JIHMHTHpyiOILJ,ei1) cTa,li,HH ucero npou,ecca [ 13]. 
00-BH,li,HMOMy, B03paCTHaH KOMnOHeHTa CMepTHOCTH nOTOMy 

H He 3aBHCHT OT COU,HaJihH0-3KOHOMHqecKHX H M~,li,HKO-rH­

rHeHHqeCKHX npeo6pa30BaHHH, qTO 3TH npeo6pa30BaHHj{ He 

3aTpOHYJIH JIHMHTHpyiOILJ,eH CTa,li,HH npou,ecca rH6eJIH. ,ll;eHCT­

BHTeJibHO, Cpe,li,Hee BpeMH )f(H3HH XpOHHqecKH 60JibHbiX 803-

pOCJIO, HO HMeHHO n03TOMY H yseJIHqHJiaCb HX ,li,OJI}I B 

o6ILJ,eM COCTaBe HaCeJieHHH. 06e 3TH TeH,ll,eHU,HH 6 y,li,YT H B 

,ll,aJibHei1IIIeM ypasHoseiiiHBaTb ,ll,pyr ,ll,pyra, ecJIH nouce,li,HeBHaj{ 

npaKTHKa Me,li,HU,HHbi H 3,ll,pauooxpaHeHHj{ 6y,ll,eT no-npe)f(HeMy 

B OCHOBHOM OpHeHTHpOBaHa Ha JieqeHHe 60JihHbiX, a He Ha 

COXpaHeHHe 3,li,OpOBbH 3,li,OpOBOrO HaCeJieHHH. 

6. Mo,ll,eJib npO,li,OJI)f(HTeJibHOCTH )f(I13HH JIOJI)f(Ha ... orJiaco­

BbiBaTbCj{ C ,ll,aHHbiMH 0 perHOHaJibHbiX H OOJIOBblX pa3JIHqHHX 

H pa3yMHO HX o6b}ICHHTb. flpH 3TOM BbiBO,ll,bl MO,ll,eJIH ,li,OJI)f(llbl 

COOTBeTCTBOBaTb H3BeCTHbiM <lJH3HOJIOrHqecKHM ,ll,aHHbiM, nO­

JiyqeHHblM He3aBHCHMbiM nyTeM. 

7. CyiLJ,ecTBOBaHHe BH,li,OBbiX xapaKTepHCTHK npO,li,OJI)f(H­

reJihHOCTH )f(H3HH TaK)f(e HBJlj{eTC}I Ba)f(HeHIIIHM <lJaKTOpOM, 

KOTOpblH Tpe6yeT o6bHCHeHH}I, 

8. By,li,YILJ,ajf TeopHH npO,li,OJI)f(HTeJibHOCTH )f(J.13HH He ,li,OJI)f(­

Ha npe,ll,nonaraTb cyiLJ,ecTsosaHHe npe,ll,eJihHOro B03pacTa, 

,li,O)f(HB ,li,O KOTOpOrO opraHH3M 06}13aH HeMe,li,JieHHO norH6-

HYTb. ,ll;ei1cTBHTeJibHO, cTaTHCTHqecKHe ,ll,aHHhie no cMepT­

HOCTH ,li,OJirO)f(HTeJieH He ,ll,aiOT HHKaKHX OCHOBaHHH rOBOpHTb 

o cyiLJ,ecTBOBaHHH TaKoro npe,ll,eJia [ 1 0]. 3HaqHTeJibHO 6oJiee 

ecTeCTBeHHblM HBJIHeTCH npe,li,CTaBJieHHe 0 BepOHTHOCTHOH 

npHpO,ll,e MaKCHMaJibHOH npO,li,OJL/KHTeJibHOCTH )f(H3HH, pa3BH­

BaeMOe B CTa TH CTH Ke 3KCTpeMaJibHbiX 3Ha qeHHH [ 14] . 
MO)f(HO Ha,ll,eHTbCH, qTo B 6JIH)f(aHIIIHe rO,ll,bi y,ll,aCTCH co3-

,ll,aTb TaKyiO TeopHIO, YAOBJieTBOpHIOILJ,yiO seeM nepeqHcJieHHbiM 

3,ll,eCb Tpe60BaHH}IM. flO-BH,li,HMOMy, 3Ta TeOpHj{ ,li,OJI)f(Ha 6biTb 

OCHOBaHa Ha MaTeMaTHqecKOM annapaTe TeOpHH Ha,ll,e)f(HOCTH 

11 npHHU,Hnax KHHeTHKH 6HonorHqecKHX npou,eccou. HeKOTO­

pbie ycnexH B 3TOM HanpasJieHHH y >Ke ecTb [ 6, 8, 12, 13, 
14, 30, 33, 52]. 

HaKoHeu,, CJie,lJ,YeT OTMeTHTb eiLJ,e O,li,HH nepcneKTHBHbiH 

MeTO,ll, ,ll,aJibHeHIIIHX HCCJie,li,OBaHHH - 3TO <lJaKTOpHbiH aHaJIH3 

BpeMeHHbiX p}l,li,OB nOB03paCTHbiX 3HaqeHHH HHTeHCHBHOCTH 

CMepTHOCTH. llpHMeHeHHe 3TOH P-TexHHKH <PaKTOpHoro aHa­

JIH3a, BbinOJIHeHHoe cosMeCTHO c B. H. HocoBbiM (MfY), 

n03BOJIHJIO o6Hapy)f(HTb HOBYIO TeH,ll,eHU,HIO B pa3BHTbiX CTpa­

Hax - YCKOpeHHOe CHH)f(eHHe CMepTHOCTH B CTapiiiHX 803-

pacTaX, oco6eHHO cpe,li,H )f(eHILJ,HH. 
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4.2. flpO,ZJ,OJDKHTeJibHOCTb )KH3HH H npH'IHHbl CMepTH 

4.2.1. 0CHOBHble Tei!JleH~ .IlHHaMHKH CMe(lTHOCTH 
It npo.QOJI)I(HTeJibHOCTH )I(H3HH 

B HCTOpHH CMepTHOCTH 11 npO,!J,OJI)KHTeJibHOCTH )KI13HH 

XX CTOJieTHe 3aHHMaeT oco6oe MecTo. 3a BpeMH, HcTeKrnee 

C ero HalJaJia, npO,!J,OJI)KHTeJibHOCTb )KI13HI1 BO BCeX 3KOHO­

MHlleCKH pa3BI1Tb!X CTpaHaX yBeJIH411BaJiaCb 6biCTpee, lJeM 

KOr,ZJ,a 6bi TO Hl1 6biJIO B npOIIIJIOM, 11 ceifqac ,!J,OCTHrJia 

TaKHX 3Ha4eHHif, KOTOpble ern;e 100 JieT Ha3ap; MOPJII1 OOKa-

3aTbCH npOCTO HeBepOHTHbiMH. 

3TOT CTpeMHTeJibHbiH pOCT XOpOIIIO Bl1p;eH Ha pHC. 4.4 
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PHc. 4.5. PoeT cpe.QHeil npoAOJJ)KHTeJJbHOCTH )KH3HH s XX B. )l(eH­
L!..lHHbl: I - BeHrpHH; 2 - ClllA; 3 - <I>paH!..lHH; 4 - lllBe!..lHH; 5 -

5J:IIOHHH 

11 4.5. Ho 3TH )Ke p11CYHKH roBopHT o TOM, 'ITO OCHOBHOif 

OpHpOCT cpep;Heif npOp;OJI)KHTeJihHOCTH )KI13HI1 npHIIIeJICH Ha 

nepsy10 noJIOBHHY CTOJieTHH. Ha4HHaH )Ke c 50-x rop;os OH 

cyrn;ecTBeHHO 3aMep;nHJICH, oco6eHHO y MY)K4HH, B pHp;e cny-
4aes cosceM npeKpaTHJICH, a Koe-rp;e npo1130lliJIO p;a)Ke 

He60JibWOe CHH)KeHHe Cpep;Heif npOf!;OJI)KHTeJibHOCTH )KI13HH. 

B ~eJIOM see )Ke O)KHp;aeMaH npop;oJI)KHTeJibHOCTb )1(113-

HH np11 pO)Kp;eHJ-111 B 3KOHOMH4eCKI1 pa3BHTb!X CTpaHaX 

B 50--70-x rop;ax poena, HO npocJie)KHBaJiacb 'leTKaH o6paT­

HaH KOppeJifl~HH Me)Kp;y BeJII1411HOH npop;OJI)KI1TeJibHOCTI1 
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P11c. 4.6. 06paTHaSJ KoppenSJU,HSJ Me)KA)' seJJH'JHHOH npop;OJJ)KHTeJJb­

HOCTH )KI13HH, AOCTHrHyTOH K Ha'IaJIY 50-x rop;OB, H ee cpep;Herop;o­

BbiMH npHpoCTaMH B llOCJieA)'IOIJJ;He rOAbl (26 pa3BHTbiX KallHTaJJH-

CTH'leCKHX CTpaH). My)K'lHHbt 

)KH3HI1, fl.OCTI1rHyTOH K HallaJiy 50-x rOf).OB, 11 ee cpef).Hero­

fl.OBbiMI1 IIp11pOCTaMI1 B IIOCJief1.YIOili,11H IIep110fl. (p11C. 4.6). 

11Ha4e roBOpR, lleM 6oJiee BbiCOKaR IIPOAOJIJKI1TeJibHOCTb JKI13-

HI1 6biJia fl.OCTI1rHyTa K HallaJIY 50-x rOf).OB, TeM MeAJieHHee 

OHa yBeJII14UBaJiacb B fl.aJibHeM:weM. B pe3yJibTaTe npo11CXOA11-

JIO C6JII1JKeHI1e 3TOrO IIOKa3aTeJIR BO BCeX 3KOHOM114eCKI1 

pa3BI1TbiX cTpaHax. TaK, ecJII1 B KOHL~e 40-x - HallaJie 50-x 

rOf).OB cpef).l1 26 pa3BI1TblX Kaiii1TaJII1CT114eCKHX CTpaH cpef).HRH 

npOfl.OJIJKI1TeJibHOCTb JKI13HI1 MYJK411H KOJie6aJiaCb OT 55,5 AO 

69,4 rof).a, a JKeHIIJ,I1H- OT 57,7 fl.O 73,5 rof).a (pa3pb1B 

COOTBeTCTBeHHO 13,9 11 15,8 fOf).a), TO K KOHU,Y 70-X rOf).OB 

cpeAHHH npOAOJIJKI1TeJibHOCTb JKI13HI1 MYJK411H sapb11posaJia 

B IIpef).eJiaX OT 65,1 fl.O 74,2 rof).a, JKeHlli,I1H- OT 70,4 fl.O 

79,8 rof).a (pa3pbiB 9,1 11 9,4 roAa). 

fiO-BI1f1.11MOMy, CHI1JKeHI1e CMepTHOCTI1 11 pOCT cpef).HeH 

npOfl.OJIJKI1TeJihHOCTI1 JKI13HI1, Ha4aBwl1ecH elll,e B XIX B. 11 

oco6eHHO ycKop11BWI1eCH B nepooM: IIOJIOBI1He XX B., IIOAXOAH 

K KaKoMy-To o6beKTHBHOMY npeAeJiy, 3aKaH411BaiOTCH. CaMo 

3aBepWeHI1e 3TI1X nepeMeH He BCerf).a 11 He Be3f).e IIpOXOf1.11T 

rJiaf).KO, IIOpOH B03HHKalOT IIpOTI1BOIIOJIOJKHbie TeHf).eHIJ,I111 IIO­

BbiWeHI1H CMepTHOCTI1 B OTf).eJibHblX B03pacTaX, IIOCJief).HI1e 

war11 K npeAJiaraeMOMY npef).eJIY oKa3biBaiOTCH Hau6oJiee 

TPYAHbiMI1. 

112 

PeaJibHaR CHTyaiJ,HH B o6JiacTI1 cMepTHOCTI1 11 IIPOAOJIJKI1-

TeJibHOCTI1 JKI13HI1, peaJibHbie IIp06JieMbl, B03HI1Kal0Ill,l1e Ha 

3TOM 3aBepwaiOIIl,eM 3Tane, B KOTOpblH BCTYIII1JII1 BCe 3KOHO­

MI14eCKI1 pa3BHThie CTpaHbi, B TOM 411CJie 11 CCCP, CKJiafl.bi­

BaiOTCR IIOA BJII1HHHeM caMbiX pa3HblX KOHKpeTHbiX YCJIOBI1H, 

KaJKf).Oe 113 KOTOpblX MOJKeT IIOJIY411Tb CBOe llaCTHOe o6bHCHe­

HUe. Ho cyMMa OTfl.eJihHbiX, pa3p03HeHHbiX o6bRCHeHI1H, Ko­

TOpbre MOryT HCIIOJib30BaTbCR IIpH peweHI111 OTf).eJibHbiX TaK­

TI14eCKHX 3af).a4, MaJIO IIOMOraeT, KOrf).a pe4b 11f).eT 0 fl.OCTI1-

JKeHI111 CTpaTerH4eCKI1X IJ,eJieH, 0 fl.OJirocp04HOM IIpOrH0311-

pOBaHI111 CMepTHOCTH HJII1 Bbi6ope rJiaBHblX HaiipaBJieHI1H 

6opb6bi 3a ee CHI1JKeHI1e. HyJKHa IJ,eJIOCTHaH KOHIJ,eiiiJ,11H IIpO­

IJ,ecca f).eTepMHHaiJ,HI1, <IJOpM11pOBaHI1H 11 113MeHeHI1R ypOBHH 

CMepTHOCTI1 TOrO HJII1 11HOrO HaCeJieHI1H. 0AHH l13 B03MOJKHblX 

IIOfl.XOfl.OB K ee IIOCTpOeHI1lO f).aeT KOHIJ,eiiiJ,11R 11CTOp114eCKI1X 

THIIOB BOCIIp0113BOfl.CTBa HaCeJieHI1R, B paMKaX KOTOpOH B CBOIO 

Ollepef).b <IJOpM11pyeTCR KOHIJ,eiiiJ,11R 11CTOp114eCKI1X TI1IIOB CMepT­

HOCTI1. 

4.2.2. KOHI.\enU,HB HCTOpH'leCKHX THllOB CMepTHOCTH 

OcHOBHbie IIOJIOJKeHI1R 3TOH KOHIJ,eiiiJ,1111 3aKJII04aiOTCH a 

cJieAYIOIIl,eM. YpoBeHb cMepTHOCTH HaceJieHI1H 11JII1 KaKOH­

JIH6o ero rpyiiiibl OIIpef).eJIReTCR B3ai1MOf).eHCTBI1eM 3Hf).OreH­

HbiX OHT06HOJIOrl14eCKI1X <IJaKTOpOB (T. e. CBOHCTB 4eJIOBe-

4eCKOrO OpraHI13Ma, IIpOHBJIRlOili,I1XCH B ero 11Hfl.HBHfl.YaJibHOM 

pa3BHT1111) C 3K30reHHblM11, T. e. BHellJHHMI1 IIO OTHOWeHI110 

K opraHI13MY <PaKTopaMH np11pOfl.HOH 11 coiJ,I1aJibHOH cpefl.bi. 

BaJKHOe 3Ha4eHHe HMeeT TaKJKe COOTHOWeHI1e MeJKAY co6oi:J: 

3K30reHHbiX <IJaKTOpOB OCTpOrO f).eHCTBI1R, Bbl3b1Bal0lli,I1X 

cMepTb cpa3y, 11 3K30reHHbiX <PaKTOpOB KYMYJIHTI1BHoro, 

HaKaiiJII1BaiOlll,erocH f).eHCTBI1H. 

0HT06110JIOrl14eCKI1e <IJaKTOpbl 06Jiaf).alOT 6oJibllJOH 11CTO­

p114eCKOH ycTOH411BOCTblO 11 MaJIOH MeJKIIOIIYJIRli,I10HHOH Ba­

pl1a6eJibHOCTblO. He 11CKJII04eHo, liTO MeJKnonyJIRIJ,I10HHaH 

AH<IJ<IJepeHIJ,I1aiJ,HH OHT06110JIOrl14eCKI1X CBOHCTB H3y4eHa IIOKa 

Hef).OCTaT04HO. Ho IIp11 COBpeMeHHOM ypOBHe 3HaHHH OHa He 

MOJKeT fl.OCTOBepHO 06bRCHI1Tb CKOJibKO-HI16yf).b 3Ha411TeJib­

HblX 11CTOp114eCKI1X, reorpa<IJI14eCKI1X HJII1 KaKI1X-JIH6o APYrHx 

pa3JII1411H B CMepTHOCTH 11 npOfl.OJIJKI1TeJibHOCTI1 JKH3HI1. 

COOTBeTCTBeHHO BCe o6bHCHeHI1H IIOf).06HbiX pa3JII14HH CBO­

fl.RTCH K BbiRBJieHI1lO pa3JII1411H B f).eHCTBI111 <IJaKTOpOB cpef).bl 

11JII1 B CIIOC06HOCTI1 06Ill,eCTBa ycHm'!BaTb 11JII1 orpaHI14HBaTb 

3TO f).eHCTBHe. 

KaK <<cpefl.OBOH <PoH>>, TaK 11 cnoco6HOCTb o6lll,eCTBa 

0CJia6JiflTb 11JII1 YCI1JIHBaTb CaM 3TOT <IJoH 11JII1 ero AeHCTBHe 
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Ha 1-!eJIOBeKa o6bii-IHO TaK)Ke o6Jia)l;aiOT MaJIOH 113MeHI-!11BOCTbiO 

11 aap11a6eJibHOCTbiO (XOT.H 11 00Jibllli1MI1, 1-leM OHT00110JIOrl1-

qecKI1e cpaKTOpbi). Pa3JII11-!Hbie HaceJieHI1.H TbiC.HI-!eJieTI1.HMI1 

)KJ1JII1, a)l;anT11pOBaBllli1Cb K Hei13MeHHOH cpe)l;e, B JCJIOBI1.HX 

)l;OJiroapeMeHHoro 3KOJIOrl1qecKoro paaHoaeci1.H, B CI1JIY qero 

xapaKTep11CTI1KI1 11X CMepTHOCTI1 He o6Hapy)KI1BaJII1 HI1KaKI1X 

HanpaaJieHHbiX 113MeHeHI1H. Ho ace )Ke apeM.H OT apeMeHI1 

TaKoe paaHoaec11e MO)KeT Heo6paTI1MO HapylllaTbC.H (Hanp11-

Mep, BCJie)l;CTBI1e 113MeHeHI1H KJII1MaTa), 11 3TO MO)KeT conpO­

BO)K)l;aTbC.H 113MeHeH11.HMI1 B JCJIOBI1.HX CMepTHOCTI1 11, CJie)l;O­

BaTeJibHO, ee ypoBH.H. B 3TOM cnyqae HaceJieHI1e )l;OJI)J(HO 

a)l;anTI1p0BaTbC.H K HOBbiM JCJIOBI1.HM. 

Cpe11:11 no)l;OOHbiX 113MeHeHI1H coBepllleHHO oco6oe MecTo B 

qeJIOBel-!eCKOH 11CTOp1111 np11Ha)l;Jie)KI1T CKai-!KOOOpa3HOMY pocTy 

KOHTpOJI.H OO~eCTBa Ha)l; 3K30reHHbiMI1 cpaKTOpaM11 CMepT­

HOCTI1 B pe3JJibTaTe nepeXO)l;a OT arpapHOH K 11HAJCTp11aJibHOH 

3KOHOMI1Ke. 3TOT nepeXO)l; BJiel-!eT 3a COOOH rJIJOOI-!aHlllJIO 

TpaHCcp0pMaU.1110 MaTep11aJibHO-Be~eCTBeHHOH 11 COU.11aJibHOH 

cpe)l;bl, B KOTOpOH )KI1BeT 1-leJIOBeK. 0)l;HO 113 Ba)J(HeHlll11X 

HanpaBJieHI1H 3TOH TpaHccpopMaU.1111 3aKJIIOI-IaeTC.H B TOM, l-ITO 

pe3KO B03pacTaeT 3aiii.11~eHHOCTb 3)l;Op0Bb.H 11 )KI13HI1 JIIO)l;eH 

OT MHOri1X HeOJiaronp11.HTHbiX B03)l;eHCTBI1H cpeAbi, OT KOTO­

pb!X npe)K)l;e OH He ObiJI orpa)K)l;eH, B oco6eHHOCTI1 OT ocTpbiX, 

JieTaJibHbiX B03)l;eiicTBI1H. CooTBeTCTBeHHO noBbilllaeTc.H 3aBI1-

CI1MOCTb qeJIOBel-!eCKOH )KI13HI1 OT OHT00110JIOrl11-!eCKI1X cpaK­

TOpOB 11JII1 cpe)l;OBbiX cpaKTOpOB HaKanJII1BaiOIII.erOC.H )l;eHCTBI1.H. 

<DaKTOpbl CMepTHOCTI1 peaJII13JIOTC.H He Henocpe)l;CTBeHHO, 

a npeo6pa3J.HCb B np111-111Hbl CMepT11, 11 np11 3TOM 1-!eTKOCTb 

11x pa3rpaHI11-!eHI1.H yTpa1-111BaeTC.H. B cooTaeTCTBI111 c cpopMy­

JI11pOBKOH, np11H.HTOH Ha XX cecc1111 BceM11pHOH accaM6Jiel1 

3)l;paBOOXpaHeHI1.H, nO)]; np111-111HaMI1 CMepT11 nOHI1MaiOTC.H <<BCe 

Te 6oJie3HI1, naToJior111-1ecK11e cocTO.HHI1.H 11JII1 TpaBMbi, KOTO­

pbie np11BeJII1 K cMepT11 11JII1 cnoco6cTBOBaJII1 ee HacTynJieHI1IO, 

a TaK)Ke o6cTOHTeJibCTBa HecqacTHoro cnyqa.H 11JII1 aKTa Ha­

CI1JII1.H, KOTOpbie Bbi3BaJII1 JIIOObie TaKI1e TpaBMbl>> (24, C. 7 4 7) • 

<DaKTOpbi cMepTHOCTI1, no cJioBaM B. Q. YpJiaHI1ca, 11MeiOT 

o6~11M: xapaKTep, o6III.ee 3Hal-!eHI1e, o6~ee )l;eHCTBI1e [27, 

C. 77), np111-111Hbl )Ke CMepT11 11HAJ1B11AJaJibHbl. 0HI1 cpOpM11-

pyiOTC.H nO-CBOeMy AJI.H Ka)K)l;OrO OT)l;eJibHOrO 1-!eJIOBeKa, B 

HI1X MO)KeT np111-IJ)l;JII1BO COI-IeTaTbC.H )l;eHCTBI1e CaMbiX pa3HbiX, 

KaK 3HAOreHHbiX, TaK 11 3K30reHHbiX cpaKTOpOB. fi03TOMJ 

no)l;aBJI.HIO~ee 6oJibllli1HCTBO np111-111H OObii-IHO He MO)KeT ObiTb 

O)l;H03Hai-!HO OTHeceHO K 3H)l;OreHHbiM 11JII1 K 3K30reHHbiM. 

CaMoe 6oJiblllee, l-ITO MO)KHO C)l;eJiaTb, 3TO Bbi)l;eJII1Tb np11-

1-111Hbi c npeo6Jia)l;aHI1eM TOH 11JII1 11HOH rpynnbi )l;eTepM11-

HI1PYIOIII.11X 11X cpaKTOpOB, T. e. npe11MJIII.eCTBeHHO 3H)l;OreHHbie 
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11JII1 npe11MJIII.eCTBeHHO 3K30reHHbie np111-111Hbi (a BHYTPI1 no­

cJie)l;HI1X e~e <<KBa3113H)l;OreHHbie» np111-111Hbl, OOJCJIOBJieHHbie B 

OCHOBHOM cpaKTOpaMI1 HaKanJII1BaiO~erOC.H )l;eHCTB11.H). 

Ha p11c. 4.7 np11ae)l;eHbi )l;aHHbie o COU.11aJibHOH A11cpcpepeH­

U.11aU.1111 CMepTHOCTI1 OT HeKOTOpbiX Ba)J(HeHlll11X np111-!11H CMep­

TI1 HaceJieHI1.H AHrJII111 11 Y3Jibca B Haqane 70-x ro)l;OB Halllero 

CTOJieTI1.H. 

fiOH.HTHO, l-ITO, 1-leM 60Jibllle CMepTHOCTb OT )l;aHHOH np11-

1-111Hbl 3aBI1CI1T OT JCJIOBI1H )KI13HI1 (T. e. B KOHei-!HOM Cl-!eTe 

OT COBOKJnHOCTI1 3K30reHHbiX cpaKTOpOB), TeM 60JibllleH 

AOJI)J(Ha 6biTb ee COU.11aJibHaH A11¢cpepeHU.11aU.11H. KaK 11 cJie­

)l;OBaJio 0)1(11)l;aTb, Hal16oJiee BeJII1Ka A11cpcpepeHu.11aU.11.H cMepT­

HOCTI1 OT TaKI1X no npe11MJ~eCTBY 3K30reHHbiX np111-111H, KaK 

11HcpeKU.110HHbie 3a6oJieaaHI1.H 11 6oJie3HI1 opraHOB AbiXaHI1H, a 

y MJ)KI-!11H TaK)Ke HecqaCTHbie CJIJI-!al1. B TO )Ke BpeM.H 

CMepTHOCTb OT paKa 11JII1 6oJie3IWH CI1CTeMbl KpOB006pa~eHI1.H 
A11¢cpepeHU.11poaaHa ropa3AO MeHbllle. B cnyqae c 6oJie3H.HMI1 

CI1CTeMbl KpOBOOOpa~eHI1.H 3TO MO)KHO o6b.HCHI1Tb CJIII.eCTBeH­

HO MeHbllleii 3aBI1CI1MOCTbiO 11x oT cpaKTopoB cpe)l;bi 11 6oJib­

llleii )l;eTepM11H11pOBaHHOCTbiO 3H)l;OreHHbiMI1, OHT06110JIOrl11-!e­

CK11MI1 cpaKTOpaMI1. 

B CJiyqae CO CMepTHOCTbiO OT paKa TaKOe o6b.HCHeHI1e 

He no)l;XOA11T, TaK KaK, no MHeHI1IO cneu.11aJII1CTOB B o6JiaCTI1 

3nl1)l;eM110JIOr1111 paKa, )l;O 80% 3a6oJieBaHI1H paKOM o6ycJIOB­

JieHO BHelllHI1MI1 cpaKTOpaMI1 [21, C. 45; 31, C. 12). 0THOCI1-

TeJibHO MaJia.H A11cpcpepeHU.11aU.11.H CMepTHOCTI1 OT 3TOH np111-111Hbl 

06b.HCH.HeTC.H, BepO.HTHO, TeM, l-ITO )l;eHCTBI1e cpaKTOpOB, Bbl3bi­

BaiOIII.11X 3JIOKal-!eCTBeHHbie HOB006pa30BaHI1.H, HaKanJII1BaeTC.H 

B opraH113Me nocTeneHHO, a caMI1 cpaKTOpbi pacnpocTpaHeHbi 

nOBCeMeCTHO 11 B MeHhllleH Mepe CB.H3aHbl C KOHKpeTHbiM11 

ycJIOBI1.HMI1 )KI13HI1 OTAeJihHbiX rpynn HaceJieHI1.H. HHaqe ro­

BOp.H, 11Me.H no CJIII.eCTBJ npe11MJIII.eCTBeHHO 3K30reHHYIO np11-

POAY, no CB011M npo.HBJieHI1.HM paK oqeHb HanoMI1HaeT 3HAO­

reHHbie np111-111Hbi cMepT11 11 no3TOMY MO)KeT ObiTb OTHeceH K 

1-111CJIY KBa3113H)l;OreHHbiX np111-111H. 

J13MeHeHI1e B COOTHOllleHI111 3H)l;OreHHbiX (OHT06110JIOrl1-

qecK11X) 11 3K30reHHbiX ( <<Cpe)l;OBblX>>) cpaKTOpOB CMepTHOCTI1 

npo.HBJI.HeTC.H B KopeHHOM 113MeHeHI111 cTpyKTYPbi np111-111H 

CMepTH. Pe3KO na)l;aeT 3Hal-leHI1e npe11My~ecTBeHHO 3K3oreH­

HbiX 11 B03pacTaeT pOJib npe11Myiii.eCTBeHHO 3H)l;OreHHbiX 11 

KBa3113H)l;OreHHbiX np111-111H. flp11HU.11nl1aJibHa.H Ba)KHOCTb 3TI1X 

113MeHeHI1H 3aKJIJOqaeTC.H B TOM, l-ITO np111-111Hbl, Bb!XO)l;.H~I1e 
Tenepb Ha nepBbiH nJiaH, OTJII11-laiOTCH, KaK npaBI1JIO, 6oJiee 

BbiCOKI1M cpe)l;HI1M B03paCTOM yMeplll11X. 

TaKa.H nepecTpoii:Ka CTPYKTYPbi np_111-111H cMepT11 np11BOA11T 

K 01-!eHb 60J!blll11M C)l;BI1raM B B03paCTHOM pacnpe)l;eJieHI111 
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PHc. 4.7. Co~ml.llbHaH AJ1cpcpepeH~Ha~HH cMepTHOCTH OT HeKOTOpbiX 

KJJaCC08 npH'IHH CMepTH 8 803pacTe OT 15 AO 65 neT. AHrnHH H 

Y3nbC, 1970-1972 rr. 
npocj>eCCHOHanbHbie rpynnbl:- - MYJK'IHHbi;!:'ZZZJ- 3aMyJKHHe JKeH­

~Hbl (rpynnHp08Ka no 3aHHTHIO MyJKa) : I- cne~HanHCTbl 8blcweif 

KBanHcj>HKa~HH; II - ynpasneHtJeCKHH nepcoHan H MeHee KBanHcj>H­

~Hpo8aHHble cne~HanHCTbi; Ilia - K8anHcj>H~Hpo8aHHble pa6o•me, 

He 3aHHTble PY'IHbiM TPYAOM; !lib - KBanHcj>H~poBaHHble pa6otJHe, 

3aHHTbie py'IHbiM TPYAOM; IV - nonyK8anHcj>H~Hp08aHHble pa6otJHe; 

V - HeK8anHcj>H~Hpo8aHHble pa6otJHe. 

Ha OCH OpAJ1HaT- OTHOWeHHe CTaHAapTH308aHHbiX no 803paCTY 

K03cpcpH~HeHT08 CMepTHOCTH 8 AaHHOH npocpeCCHOHanbHOH rpynne 

K K03cpcpH~HeHTY CMepTHOCTit 80 BCeX npocpeCCHOHanbHbiX rpynnax 
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cMepTeH, KO BCe 60JihllleMy OTTeCHeHI-UO HX K CTaplliHM B03-

pacTaM. llpH 3TOM cyu.r.eCTBeHHO H3MemleTCH xapaKTep KpH­

BbiX CMepTHOCTH, B <JaCTHOCTH CHJibl CMepTHOCTH fl. (X) H se­

pOHTHOCTI1 cMepT11 q(x). YKa3biBaH Ha 3TH 113MeHeHI1H a ca­

MOM 06lll,eM B11Ae, rOBOpHT 0 ABI1>KeHI111 OT U-o6pa3HbiX 

K I-o6pa3HhiM Kp11BbiM. PaHo 11JII1 no3AHO 3TO AB11)1(eHI1e 

3aMe,l1.JIHeTCH 11 flOCTeneHHO CXO,l1.11T Ha HeT, Kp11Bafl CMepT­

HOCTH nepecTaeT 113MeHHTbCH 11 np1106peTaeT 3aKOH'IeHHYIO 

cpopMy. Tor,l1.a-TO 11 Ha6JIIO,l1.aeTCH TO npeKpalll,eHI1e CHH)I(eHI1H 

CMepTHOCTI1 H pOCTa np0,!1.0JI)I(I1TeJihHOCTH )1(113HI1, KOTOpOe 

ceH'IaC cp11KC11pyeTCH CTaTHCTHKOH BO BCeX 3KOHOMI1'JeCKH 

pa3BHThiX cTpaHax. CpeAHHH npOAOJI>KI1TeJibHOCTh )1(113HH 

c6JIH)I(aeTCH c B11AOBOH ee npOAOJI)I(HTeJibHOCThiO. 

TaKHM o6pa30M, 3a Ol..JeHh Henp0,!1.0JI)I(HTeJibHbiH, no HCTO­

pH'IeCKHM MepKaM, nep110A (nopH,!1.Ka OAHOrO CTOJieTHH) Hace­

JieHl-le Ka)I(AOH cTpaHbi coseplllaeT nepexoA K cosepllleHHO 

HOBbiM MaTepHaJibHbiM J.l COU,J.IaJibHbiM YCJIOBJ.IHM, AeTepMHHJ.I­

py!Olll,J.IM BbiMHpaHI1e nOKOJieHHH, K npHHU,HnHaJlbHO HOBOMY 

COOTHOllleHHIO cpaKTOpOB CMepTHOCTH H npH'IHH CMepTH, K 

npHHU,HflJ.IaJihHO HOBOMy, '!eM npe)l(,l1.e, B03paCTHOMY pacnpe­

AeJieHHIO CMepTeH J.l K cpe,!1.HeH np0,!1.0JI)I(J.ITeJihHOCTH )I(H3HH, 

BABOe H 6oJiee npeBbJllla!OllJ,eH Ty, KOTOpaH Ha6JIIO,l1.aeTCH AO 

Hal..JaJia TaKoro nepexoAa. Ka'!eCTBeHHbie 11 KOJIH'IeCTBeHHbte 

H3MeHeHHH npou,ecca , BbiMHpaHHH flOKOJieHHH Heo6paTHMbl 

J.l HaCTOJibKO BeJIHKH, 'ITO Aa!OT OCHOBaHHH rOBOpHTb 0 B03-

HJ.IKHOBeHHH COBepllleHHO HOBOrO COBpeMeHHOrO J.ICTOpH'IeCKO­

ro THna CMepTHOCTH B OTJIJ.I'IHe OT npe)I(Hero, Tpa,!1.J.ILI,I10H­

HOrO ee THna. 

CospeMeHHhiH Tl1n cMepTHOCTI1 OTKpbisaeT B03MO)I(HOCTH 

Hai160Jiee flOJIHOrO 11CflOJib30BaHI1H 6110JIOrl1'1eCKHX flOTeHU,11H 

AOJiroJieTI1H H MaKCHMaJlbHoro c6JII1)1(eHI1H cpeAHeH 11 B11AOBOH 

np0,!1.0J1)1(11TeJihHOCTI1 )I(J.I3HI1. 0,!1.HaKO KaK caMOMY HOBOMY 

THny CMepTHOCTH, TaK 11 npou,eccy ero CTaHOBJieHHH CBOHCT­

BeHHbl onpe,!1.eJieHHbie npOTI1BOpe411H, KOTOpbie 3aTpy,!1.HHIOT 

nocJieAOBaTeJihHYIO peaJII13aQI110 3THX B03MO)I(HOCTeH. B Ha­

cToHu.r.ee BpeMH OHH, sepOHTHO, HHrAe He peaJIH30BaHbl ,!1.0 

KOHu,a; ,!1.a)l(e B CTpaHaX C caMOH BbiCOKOH np0,!1.0JI)I(HTeJib­

HOCTbiO )1(113HH HeJih3H, BHAHMO, roBOpHTb 0 flOJIHOH, a TeM 

6oJiee OKOHl..JaTeJihHOH no6eAe HaA 3K30reHHOH CMepTHOCTbiO, 

6opb6a C KOTOpOH OCTaeTCSI OAHOH 113 Ba)I(HeHlliHX 3a,l1.al..J 

COBpeMeHHOCTH. 

KaKoso )l(e ceii'lac cpaKTH'!ecKoe noJIO)I(eHHe AeJI a cTpa­

Hax c HH3KOH cMepTHOCThiO? HacKOJihKO OHH npH6JIH3HJIHCh 

K 3asepllleHHIO nepeXOAa K COBpeMeHHOMY THny CMepTHOCTH? 

KaKHe 3Tanht 3Toro nepexoAa HM ew.e npeACTOHT npoHTH? 

lJ:To6bi OTBeTHTb Ha 3TH BOnpOCbl, o6paTHMCH K aHaJIH3Y 
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CTaTHCTHKI1 CMepTHOCTI1 no np11411HaM CMepT11, C,ll.eJiaB npe,li.­

Bap11TeJibHO HeCKOJibKO 3aMe4aHI1H 0 MeTO,ll.aX TaKOrO aHa­

JII13a. 

4.2.3. nplf'IHHbl CMeprn H HX CTpyKTypa 

)l,eMOrpaQJ114eCKI1H aHaJII13 np11411H CMepT11 OCHOBbiBaeTCfl 

o6bi'IHO Ha 11CnOJib30BaHI111 Me)f(AYHapOAHOH cTaTI1CTI1'1ecKoi1 

KJiaCCI1cPI1KaU,I111 6oJie3Hei1, TpaBM 11 np11411H CMepT11. llepBbiH 

Me)f(A}'Hapo,li.HbiH nepe'leHb np11411H cMepT11, npeAJIO)f(eHHbiH 

¢paHU,Y3CK11M AeMorpacf.>oM )1(. EepT11JibOHOM, 6bUI np11HflT 

Me)f(A}'HapO,li.HbiM CTaTI1CTI1'1eCKI1M 11HCTI1TYTOM B 1893 r. 

ll03,li.Hee (B 1899 r.) 3T11M 11HCTI1TYTOM 6biJIO BbiHeCeHO pe­

weHI1e o peryJiflpHbiX nepecMOTpax KJiacc11¢11Kau,1111 np11411H 

cMepT11, 11 TaKI1e nepecMOTpbi np0113BOA11JII1Cb c Tex nop 9 pa3: 

s 1900, 1910, 1920, 1929, 1938, 1948, 1955, 1965 11 1975 rr. 

Ha411Hafl c wecroro nepecMoTpa, KJiacc11¢11Kau,11fl BKJIIO'IaeT 

He TOJibKO np11411Hbl CMepT11, HO 11 pa3JII14Hbie naTOJIOrl1'1eCKI1e 

COCTOflHI1fl 11 TpaBMbi, He np11BO,ll.fllll,l1e K JieTaJibHOMy 11CXOAJ, 

11 Tenepb oHa npeACTaBJifleT co6oi1 KJiacc11cf.>11KaU,11IO 6oJie3Hei1, 

TpaBM 11 np11411H cMepT11. Ho 3TO, pa3yMeeTcfl, He CHI1)f(aeT ee 

3Ha'leHI1fl AJifl aHaJII13a CMepTHOCTI1. 

HecMoTpfl Ha AJII1TeJibHYIO 11CTOp11IO 11 HenpepbiBHOe co­

sepweHCTBOBaHI1e, 11CnOJib30BaHI1e KJiaCC11cPI1KaU,I111 AJifl ,ll.eMO­

rpacf.>l14eCKI1X (KaK, snpo'leM, 11 AJifl ,11.pyr11x) u,eJiei1 cTaJIKI1-

saeTCfl c PflAOM TPYAHOCTei1. B 4aCTHOCTI1, caM cf.>aKT He­

npepbiBHoro nepecMoTpa 11 yT04HeHI1e HOMeHKJiaTypbi npH411H 

CMeprn 3aTpy,li.HfliOT 11X cpaBHI1TeJibH0-11CTOp114eCKI1H aHaJII13. 

llp11 conocTaBJieHI111 CTPYKTYPbi npH411H cMepT11 so speMeHI1 

11 npOCTpaHCTBe np11XO,li.I1TCfl npeHe6peraTb ,li.OCTaTO'IHO cy­

Ill,eCTBeHHbiMI1 pa3JII1'111flMI1 B Ka'leCTBe ,11.11arHOCTI1KH, CBfl3aH­

HblM11 KaK C HeO,li.I1HaKOBbiM 06Ili,I1M ypOBHeM Me,ll.l1li,I1HCKI1X 

3HaHI1H, TaK 11 C pa3JII14HflM11 B KBaJII1cP11KaU,1111 JI11U,, CTa­

Bfllli,I1X A11arH03. Bo3HHKaiOill,afl so scex cJiy'laflx HenoJIHafl 

conocTaB11MOCTb AaHHbiX HecKOJibKO yMeHbwaeTCfl 6Jiaro,11.apfl 

HCnOJib30BaHI1IO B aHaJII13e KpynHbiX KJiaCCOB np11411H CMepT11 

(cHI1MaeTcfl 3Ha'leHI1e pa3HO'ITeHI1H BHYTPI1 KJiaccos), HO 

YCTpaHI1Tb ee ,11.0 KOHU,a He y,11.aeTCfl. 

Elll,e OAHa 3Ha'II1TeJibHafl TPYAHOCTb CBfl3aHa c MHO)f(eCT­

BeHHOCTbiO np11411H CMepT11. 04eHb 'laCTO CMepTb Bbl3biBaeTCfl 

He O,li.HOH, a HeCKOJibKHMH B3ai1MO,ll.eHCTBYIOIL1,11MI1 np11411HaMI1, 

B CTaTI1CTI1'1eCKYIO )f(e pa3pa60TKy, Ha OCHOBe KOTOpOH Be,ll.eT­

Cfl aHaJII13, BXO,li.I1T JII1Ulb O,li.Ha 113 HI1X, Ha3biBaeMafl (CO 

speMeHI1 wecToro nepecMoTpa) nepooHa'laJibHOH np114HHOH 

CMeprn, n0,11. KOTOpOH nOHI1MaeTCfl <<a) 6oJie3Hb 11JII1 TpaBMa, 

Bbi3BaBWafl nocJieAOBaTeJibHbiH PflA 6oJie3HeHHbiX npou,eccos, 
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Henocpe,li.CTBeHHO npHBe,li.Uli1X K CMepT11, 11JII1 6) o6cTOflTeJib­

CTBa HeC'IaCTHOrO CJiy'lafl 11JII1 aKTa HaCI1JII1fl, KOTOpbie Bbl3Ba­

JII1 CMepTeJibHYIO TpaBMY>> (24, C. 747). lJacTO, O,li.HaKo, 3Ha­

HI1e nepsoHa'laJibHOH np11411Hbi He ,11.aeT 11C4epnbiBaiOill,ero 

o6'bflCHeHI1fl AaHHOrO CJiy'lafl CMepT11, nOTOMY 'ITO He 11CKJIIO­

'IeHO, 'ITO eCJII1 6bi ,ll.aHHOH np11411Hbl He 6biJIO, TO CMepTb 

HacrynHJia 6bi OT O,li.HOH 113 np11411H, BbiCTynaiOili,I1X B Ka'leCTBe 

conyTCTBYIOIL1,11X nepBOHa'laJibHOH, HO He nonaBUli1X B CTa­

TI1CTI1'1eCKYIO pa3pa60TKY. 

Bee 3TO yKa3biBaeT Ha 3Ha'II1TeJibHYIO ycJIOBHOCTb Haw11x 

3HaHHH o np11411Hax cMepT11. TeM He MeHee, ecJII1 np11 pe­

rl1cTpau,I1H np11411H CMepT11 11 11X CTaTI1CTI1'1eCKOH pa3pa60TKe 

,li.OCTI1rHyTO ,li.OCTaTO'IHOe MeTO,li.H'IeCKOe e,li.I1H006pa311e, 3TI1 -

nyCTb 11 HecosepweHHbie - 3HaHI1fl MoryT OKa3aTbCfl BeCbMa 

11Hcf.>OpMaTI1BHbiMI1 11 npOflCHI1Tb O'leHb MHOrOe B YCJIOBI1flX 

cf.>opM11pOBaHI1fl TeX 11JIH 11HbiX ypOBHeH CMepTHOCTH 11 npo­

,11.0Jl)f(I1TeJibHOCTI1 )1(113HI1. 

C y'leTOM C,ll.eJiaHHbiX 3aMe'laHI1H MO)f(HO nepeHTI1 K aHa­

JII13Y CTPYKTYPbi cMepTHOCTI1 no np11411HaM cMepT11. 3Ta 

CTpyKrypa HaH60Jiee nOJIHO OnHCbiBaeTCfl ABYXMepHbiM pac­

npe,ll.eJieHI1eM, XapaKTep113yiOili,I1M, C O,li.HOH CTOpOHbl, pacnpe­

,ll.eJieHI1e noKoJieHI1fl no np11411HaM cMepT11 ( D;), c ,11.pyroi1 

cTopOHbi, pacnpe,11.eJieH11e npH411H no cpe,11.HeMy so3pacTy 

yMepw11x OT HI1X (x;). 3Ha'leHI1fl D, 11 :X, noJiy'laiOT np11 

nOCTpOeHI111 Ta6JIHU, CMepTHOCTI1 no np11411HaM CMepT11 4
• 

TaKafl CTPYKTypa np11411H cMepT11 MO)f(eT 6biTb npeACTaB­

JieHa rpa¢11'1eCKI1 B BI1Ae pHAa npflMoyroJibHI1KOB c wHpHHOH 

D; 11 BbiCOTOH x ;· llJIOill,aAb Ka)f(,li.Oro npflMoyroJibHI1Ka T;= 
=D ;X; - BpeMfl, npO)f(HTOe JIIO,ll.bMI1 (113 ,ll.aHHOH COBOKyn­

HOCTI1 POA11BWI1XCfl l o), yMepw11MI1 OT i-ii np11411Hbi. CyMMa 

nJIOill,a,ll.eH BCeX npflMOyrOJibHI1KOB - o6Ill,ee 'IHCJIO 'leJIOBeKO­

JieT, npO)f(I1TbiX sceMH POA11BW11M11Cfl: 

~T;= ~D;X;=To . 

CooTBeTCTBe HHO cpe,li.Hflfl npOAOJI)f(I1TeJibHOCTb )1(113HI1 
~ ~ -

eo=-. EcJII1 lo= 1, TO eo=To=L.D;X;. 
lo 

D ;X; 
0THoweHI1fl S=-- MO)f(HO TpaKTosaTb KaK noKa3aTeJII1 

eo 
CTPYKTYPbi cpeAHeH npOAOJI)f(I1TeJibHOCTI1 )f(J13HH no np114HHaM 

D ·X · 
CMeprn L, -' -' = l. 
_____ _:eo 

1 
B JJ HTepaType 4acTo nOJJb3YIOTCJI HeKoppeKTHbiM noKa3aTeJJeM - pac­

npep;eJJeHHeM nO npH4HHaM CMepTH JlHI.J., yMepUIHX B p;aHHOM I'O,lly. 3TO 

04eHb rpy6biH noKa3aTeJlb, TaK KaK OH 3aBHCHT OT B03paCTHOH CTPYKTypbl 
yMepwHx, MeHfliOl.l.leiicfl OT rop;a K rop;y. 
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IlOHHTHO, 'ITO epeAHHH npOAOJVKHTeJibHOeTb )fUI3HH TeM 

BbiUie, tieM 60JibUie eyMMapHaH nJIOLI.J.aAb npHMOyrOJibHHKOB 

Ha rpacpHKe. YseJIH'IHBaTheH )Ke oHa MO)KeT JIH6o seJieAeTBHe 

paeUIHpeHHH OeHOBaHHH npHMOyrOJibHHKOB e 60JibUIOH BbieO­

TOH, JIH6o noepeAeTBOM yseJIH'IeHHH BhieoT npHMoyroJibHHKOB 

e UIHpOKHM OeHOBaHHeM, JIH60 BeJieAeTBHe eOBMeeTHOrO yse­

JIH'IeHHH TOrO H Apyroro. 

4.2.4. JilcropwleCKHe H3MeHeHH.!I CTPYKTYPbl 
npWU!H CMePTH 

Bo3MO)KHOeTH eTaTHeTH'IeeKoro aHaJIH3a H3MeHeHHH· 

eTpyKryphi npHtiHH eMepTH 3a AJIHTeJihHhiH nepHOA orpaHH­

tieHHbi. CaMbie paHHHe AaHHbie o6 3TOM ( OTHoeHLI.J.HeeH 

K 1861 r.) eeTh no AHrJIHH H Y3Jihey (Ta6JI. 4.1). 
0HH no3BOJIHIOT ou.eHHTb pa3HTeJibHbie eABHrH B eTpyKTY­

pe npH'IHH eMepTH, npOHeUieAUIHe 3a HeTOpHtieeKH KOpOTKOe 

speMH (pH e. 4.8). Oeo6eHHO snetiaTJIHeT orpoMHOe yMeHb­

UieHHe AOJIH H yBeJIH'IeHHe epeAHero B03paeTa yMepUIHX OT 

HHcpeKIJ.HOHHbiX 3a6oJieBaHHH H yseJIH'IeHHe KaK AOJIH, TaK 

H epeAHero B03paeTa yMepUIHX OT 6oJie3HeH opraHOB Kp0-

B006paLI.J.eHHH. 11.3 APYrHx H3MeHeHHH eJie.o:yeT OTMeTHTh 

yseJIH'IeHHe AOJIH yMepUIHX OT paKa H 3HatiHTeJibHbiH poeT 

epeAHero B03paeTa yMepUIHX OT 6oJie3HeH: opraHOB AhiXaHHH. 

06LI.J.YIO KapTHHY H3MeHeHHH eTPYKTYPhi npHtiHH eMepTH, 

npaBAa, eHJibHO 3aTeMHHeT H3MeHeHHe pOJIH npO'IHX H He­

TO'IHO yeTaHOBJieHHbiX npH'IHH, AOJIH KOTOpblX naAaJia B 

3HatiHTeJihHOH Mepe seJieAeTBHe YJIYtiUieHHH AHarHoeTHKH. Ho 

T a 6 n H 1.\ a 4.1. 

H3MeHeHHe BKJJaAa pa3JIH'IHbiX npH'IHH CMepTH 
s <t>opMHposaHHe cpeAHeii npOAOJJ)I(HTenbHOCTH )I(H3HH HaceneHHll AHrJJHH 

H Y3JJbCa (D;x;: e0 ), no roAaM 

Knacc npH~KH cMepTH 

1964 

HH<PeKl.\HOHHble 6one3HH 14,9 8,6 0,9 13,1 5,6 0,4 
Hoaoo6pa3oBaHHll 2,1 9,6 19,7 4,3 11,6 15,7 
Bone3HH CHCTeMbl Kposoo6pa-
ll.leHHll 18,8 26,8 50,4 19,1 28,0 59,8 
fpHfifi, nHeBMOHH11, 6poHXHT 13,7 15,6 13,9 13,0 15,5 10,1 
,nuape11 3,0 2,0 0,3 3,2 2,1 0,6 
Hec'!aCTHble cny'laH, oTpaMeHHfl 11 
TPaBMbl H cny'laH HaCHJibCTBeHHOH 
CMepTH 4,6 4,2 3,3 1,5 1,9 3,3 
fipo'IHe H HeYCTaHOBJieHHble npH-
'IHHbl 42,9 33,4 11,6 45,8 35,3 10,2 
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xi 
1861 1911 1964 

Myllt"'"MIM 

80 

WD 
-~0 -~0 -~ 

60 

xt 
>keH~HHiol 

80 

illl[][) 
1000; 0 100Dt 0 100Dt 

60 

0 

Puc. 4.8. H3MeHeHHe CTPYKTYPbi npu'IHH cMepTH HaceneHHll AHr­
JJHH H Y3JJbca c 1861 no 1964 r. Knaccbl npH'IHH CMepTH: 

} - HH<lJeKl.\HOHHble 6oJJe3HH; 2 - HOB006pa30BaHHll; J - 60JJe3-
HH CHCTeMbl KpOB006pall.leHH11; 4 - rpHnn, fiHeBMOHHll; 5 - AHa­

pel!; 6 - HeC'IaCTHble CJJy'laH; 7 - npO'IHe npH'IHHbl 

06IIJ.ee HanpaBJieHHe H3MeHeHHH eTaTHeTHKa OTpa)KaeT Bee 
)Ke npaBHJibHO. 

H3MeHeHHe eTpyKTYPhi npHtiHH eMepTH B APYrHX 3KOHO­

MHtieeKH pa3BHTbiX eTpaHaX B rJiaBHbiX tiepTaX 6hiJIH TaKHMH 

)Ke, KaK B AHrJIHH H Y3Jibee. B pe3yJihTaTe K HaeTOHLI.J.eMy 

speMeHH HH B OAHOH H3 HHX HeT y)Ke apxaHtiHOH eTpyKTYPhi 

eepeAHHhi npOUIJioro HJIH Aa)Ke HatiaJia HbiHeUIHero BeKa. 

qTo )Ke npeAeTaBJIHeT eo6oi1 3Ta eTpyKTypa eeJ1qae? 

4.2.5. CoBpeMeHHafl CTpyKTypa npH'IHH CMePTH 
B 3KOHOMH'IeCKH pa3BHTbiX CTpaHaX 

T p H r p y n n hi e T p a H. )J,aJibHeHUIHH aHaJIH3 eTpOHTeSI 

Ha AaHHblX 0 eMepTHOeTH nO npH'IHHaM eMepTH B 31 3KOHO­

MH'IeeKH pa3BHTOH eTpaHe 
5 

B 1974-1976 rr. 3TH eTpaHbl 

o6beAJ1HeHbl B TpH rpynnbl B 3aBHeHMOeTH OT AOeTHrHyTOrO 

ypoBHH epeAHei1 npOAOJI)KHTeJibHOeTH npeAeTOHIIJ.ei1 )KH3HH 

npH pO)KAeHHH (Ta6JI. 4.2). 

5 
AacTpanull, AsCTPHll, BenbrHll, Bonrapull, BenHKo6pHTaHHll, BeHrpHll, 

fAP, fpel.\Hll, AaHHll, H3paunb, HpnaHAHfl, HcnaHAHll, HcnaHHll, HTaJJHll, 
KaHaAa, Hu,ll,epnaHAbi, Hoaall 3enaHAH11, HopaerHll, fiOJibllla, nopTyraJJHfl, 
PyMbiHHfl, CWA, <l>HHJJliHAHfl, <J>paHl.\Hll, <J>Pf, LJ:exocnosaKHll, Wseiil.lapHll, 
Wsel.\Hll, IOrocnaBHfl, ~nOHHll (AaHHbie no AHrJIHH 11 Y3JJbCY H lliOTJJaH­
AHH npHBO,ll,liTCfl pa3)J,eJibHO, KaK 3TO npHH11TO B Hal.\HOHaJJbHblX H Me)l(eyHa­
POAHbiX ny6nHKal.\HliX). 
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T a 6 JI H u. a 4.2 

PacnpeAeJieHHe 31 3KOHOMH4eCKH pa3BHTOii cTpaHbl Ha rpynnbl 

nepsall rpynna 
BTopall rpynna 

TpeTbll rpynna 

Bee& MaccHB 

)KeHLU,HHbl 

<o 

M y)K4 HHbl 

T 4H CJ10 I c p eli,Hee 
3H34e­

cTpa H HHe eo 

eo I •men~ cpeAHee 
CTp3H 3 H34e -

HHe e o 

CBblllle 70,0 
OT 68,0 AO 

70,0 
AO 68,0 

9 
12 

10 

31 

71,4 CBblllle 76,0 
68,8 OT 74,0 AO 

76,0 
66,8 AO 74,0 

68,9 

II 
II 

9 

31 

77,2 
75,1 

72,9 

75,2 

CTpyKTypa epeAHeH npoAOA~HTeAhHOeTH 

~ H 3 H H n 0 B a ~ H e H W H M K A a e e a M n p H 4 H H e M e p­

T H H A 0 A H y M e p W H X 0 T 3 T H X n p H 4 H H. Mbl BHAeAH, 

4TO Ha npOTfl~eHHH eTa ReT B nepHOA 6hieTpOrO poeTa 

epeAHeH npOAOA~HTeJihHOeTH ~H3HH pa3JIH4Hfl B ee ypOBHflX 

6hiJIH reeHo eBfl3aHbi e pa3JIHtiHflMH B eTpyKType epeAHew 

npOAOJI~HTeJihHOeTH ~H3HH no npHtiHHaM eMepTH, 'ITO 

B eBOIO 04epeAh o6'hfleHflJIOeh pa3JIH4HflMH KaK B AOJiflX 

yMepUIHX OT OTAeJihHbiX npHtiHH (HJIH rpynn npHtiHH), TaK 

H B epeAHHX B03paeTaX eMepTH OT HHX. 

Cewt~ae nono~eHHe ey~eeTseHHbiM o6pa3oM H3MeHHJIOeh. 

llepHOA paAHKaJibHOH nepeeTpOHKH eTpyKTYPhi npH4HH eMep­

TH B OeHOBHOM OeTaJiefl no3aAH. ll03TOMy, XOTfl onpeAeJieH­

Hbie pa3JIHtiHfl B epeAHeH npOAOJI~HTeAhHOeTH ~H3HH B 3KO­

HOMH4eeKH pa3BHTbiX eTpaHaX eoxpaHfliOTefl, tieTKOH eBfl3H 

Me~AY ee seJIH4HHOH " eTpyKTypow no npH4HHaM eMepTH 

HJlll AOJiflMH yMepWHX OT OTAeJihHbiX npH4HH eeH4ae HeT. 

3TO BblflBJieHO npH aHaAH3e eOOTBeTeTBYIO~HX AaHHbiX 

no TpeM rpynnaM eTpaH ( Ta6JI. 4.3). JlHWb AOAfl HOB006pa30-

saHHH B o6~eM tiHeJie eMepTeH H eOOTBeTeTBeHHO BKJiaA 

3TOH npHtiHHbl B <j>opMHposaHHe epeAHeH npOAOJI~HTeAb­
HOeTH ~H3HH KaK y MY~tiHH, TaK " y ~eHI.U,HH o6Hapy­

~HsaeT onpeAeJieHHYIO eBfl3h, H npHTOM TaKyiO, KaKyiO 

MO~HO 6hm0 O~HAaTb HeXOAfl H3 aHaJIH3a HeTOpHtieeKHX 

H3MeHeHHH (poeT no Mepe nepexoAa K eTpaHaM e 6onee 

BbieOKOH epe,ll,HeH npO,ll,OJI~HTeAbHOeTbiO ~H3HJ.1). ,l],Jifl 

Bee X OCTaJibHblX npH4HH CBfl3b JIH60 04eHh CJia6a, . JIH60 

BOBee He npoene~HBaeTCfl, JIH60 OKa3biBaeTCfl pa3HOHanpaB­

JieHHOH y MY~4HH H y ~eHI.U,HH- KOp04e rosopfl, He ,ll,aeT 

OCHOBaHHfl AJifl HaXO~,ll,eHHfl KaKHX-JIH60 3aKOHOMepHbiX 

3aBHCHMOeTeH. 
Cpe,ll,HHH B03pacT yMepwHx OT pa3JIHtiHhiX 

n pH q H H. C 3THM nOKa3aTeJieM ,ll,eJIO 06CTOHT J.1Ha4e, CBfl3J.1 
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ero 3Haqemn1 C BeJI11llHHOH cpeAHeH npOA0Jl)KI1TeJibHOCTI1 

)KI13HH HOCflT ycTOH'li1SbiH, 3aKOHOMepHbiH xapaKTep (Ta6JI. 

4.4). 

T a 6 JI H u. a 4.4 

CpeAHHH Ta6JIH4Hb1H so3pacT yMepumx OT pa3JIH4Hb1X 
KJiaCCOB npH4HH CMepTH B TpeX rpynnaX CTpaH, B rO/laX 

My)K4HHbl )KeHlJ.lHHbl 

Knacc npH4HH see 8 TOM 4HCJJ e n o see -l 8 TOM 4H CJ1e nO 

cMepTH c'J',:- rpynnaM c;g:- rpynnaM 

I 1 2 I 3 I I T 2 I 3 

HHCjJeKLJ.HOHHble 6o-
Jie3HH 58,4 59,9 58,6 56,8 61,1 66,6 61,8 53,5 

Hosoo6pa3osaHHst 69,3 71,4 69,0 67,8 70,7 72,7 70,6 68,3 

6oJie3HH CHCTeMbl 

Kposoo6pall\eHH st 73,3 74,9 73,1 72,1 79,2 81,0 78,8 77,3 

6oJie3HH opraHOB 

/lblXaHHSI 71,9 75,9 71,8 68,6 76,1 79,9 76,8 70,7 

6oJie3HH opraHoB 

nHll\eBapeHHSI 66,8 70,9 66,1 63,8 73,0 76,1 73,3 68,7 

Hec'-laCTHbJe CJJy'-!aH 

H TpaBMbl 49,5 52,2 48,8 48,1 63,8 65,5 64,1 61,2 

Opo4He npH4HHb1 58,9 63,8 59,0 54,2 67,0 69,9 68,0 62,1 

Ilp11 nepeXOAe OT TpeTbeH KO STOpOH 11 OT STOpOH K nep­

SOH rpynne cTpaH no seeM 6e3 HCKJIJO'leHHfl KJiaccaM npHllHH 

cpeAHHH so3pacT cMepTH nosbrlllaeTcfl. B conocTaBJieHHH 

CO CKa3aHHblM paHee 3TO n03SOJifleT CAeJiaTb SbiSOA 0 TOM, 

liTO S nepHOA 3aBepllleHHfl nepeXOAa K cospeMeHHOMY THny 

CMepTHOCTH HOSOe COOTHOllleHHe AOJieH yMeplll11X OT pa3JIH'l­

HblX np11411H CMepTH 6oJiee HJII1 MeHee CTa6HJII13HpyeTCfl, 

a AaJibHeHllli1H, CHJibHO 3aMeAJIHSlllHHCfl poeT cpeAHeH npo­

A0JI)KI1TeJibHOCTI1 )KI13HH o6ecneqHsaeTCfl S OCHOSHOM 

SCJieACTSI1e nOSbillleHHfl cpeAHero S03pacTa CMepTH OT pa3-

Jl11'1Hb!X npHllHH. 
3TOT SblBOA nOATBep)KAaeTCfl aHaJIH30M KOppeAAU,HH 

Me)KAY seJIH'l11HOH cpeAHeH npOAOJI)KHTeJibHOCTH )Kl13HH, 

c OAHOH cTopoHhi, 11 AOJiflMH yMeplllHX 11 cpeAHHM so3pacToM 

yMeplll11X OT pa3JIH'lHblX np11'111H - C Apyroii, y)Ke He no 

TpeM yKpynHeHHbiM rpynnaM CTpaH, a HenocpeACTBeHHO 

no 31 cTpaHe (Ta6JI. 4.5). 
_ BbrcoKafl noJIO)KHTeJibHafl KoppeAAU,11fl Me)KAY e0 H 

X; H, KaK npasHJIO, HeSbiCOKafl nOJIO)KHTeJihHafl HJII1 OTp11-

u,aTeJibHafl KoppeAAU,Hfl Me)KAY e0 11 D; no sa)KHeHllli1M KJiac­

caM np11411H HaXOAflTCfl S nOJIHOM COrJiaCI111 C Hallli1M SbiSO­

AOM 0 TOM, liTO Ha cospeMeHHOM 3Tane pelllal0lll,11H SKJiaA 

S poeT cpeAHeH npOA0Jl)KI1TeJibHOCTI1 )K113HH SHOCI1T nOSbillle­

HI1e cpeAHero S03pacTa CMepT11 OT OTAeJibHblX np11'111H. 
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T a 6 JI " u. a 4.5 

K03QJQJHU.HeHTbJ KoppeJISILJ.HH 
CpeAHeH npoAOJIJKHTeJibHOCTH JKH3HH e0 C /lOJISI!!fH 
yMepumx D; H cpeAHHM B03pacTOM yMepwHx X; 

OT pa3J1H4Hb1X npH4HH CMePTH no 31 CTpaHe 

Knacc npHt~HH cMepnt 

J.iHQJeKLJ.HOHHble 6oJie3HH -0,283 0,074 - 0,146 
Hosoo6pa3osa HHst 0,414 0,833 0,603 
6oJie3HH cHcTeMbl Kposoo6pa-

11\eHHSI 0,115 0,776 - 0,254 
6oJie3HH opraHoB AblXaHHSI -0,055 0,820 0,049 
6oJie3HH OpraHOB nHll\eBapeHHSI - 0,209 0,825 0,177 
Hec'-laCTHble cJiy'-!aH " TpaBMbl - 0,431 0,544 0,190 
Opo4He npH4HHb1 -0,144 0,586 - 0,211 

X • 

0,657 
0,877 

0,941 
0,903 
0,785 
0,471 
0,522 

Mo)KeT, npasAa, so3HI1KHYTh npeAnOJIO)KeHI1e, 'ITO 3TOT 

SbiSOA, CAeJiaHHbiH np11 aHaJIH3e KpynHblX KJiaCCOS np11'111H, 

113MeHI1TCfl np11 nepeXOAe K 11X 6oJiee MeJIKI1M rpynnaM. 

Mo)KHO AOnycTI1Th, s qacTHOCTH, 'ITO noshrllleHI1e cpeAHero 

S03pacTa yMeplliHX, CKa)KeM OT 6oJie3HeH CI1CTeMbl KpOSO­

o6palll,eHI1fl, eCTb CJieACTSI1e 113MeHeHI1fl AOJII1 yMeplll11X OT 

pa3JII1'1Hhix np11'111H cMepT11 sHyTp11 3Toro KJiacca, TaK 'ITO 

nOSbilllaeTCfl AOJifl TeX 113 HI1X, cpeAH11H S03pacT CMepT11 

OT KOTOpbiX 11 6hiJI SblCOKI1M. 3TO 03HallaJIO 6hi, 'ITO S KO­

He'IHOM ClleTe pOCT cpeAHeH npOAOJI)KI1TeJibHOCTI1 )Kl13HI1 

see eiLJ,e S 3Halli1TeJibHOH CTeneHI1 onpeAeJifleTCfl 113MeHeHI1eM 

AOJieH yMeplll11X OT pa3Jli1'1HbiX np11lli1H. 0AHaKO aHaJII13 

He nOATBeP)KAaeT 3TOrO npeAnOJIO)KeHI1fl (Ta6JI. 4.6). 
Ilo Mepe AS11)KeHI1fl OT TpeTbeH rpynnhi CTpaH K nepSOH 

cyiLJ,eCTSeHHO yseJIH'li1SaeTCfl A0Jlfl yMeplll11X OT HllleMI1lleCKOH 

6oJie3HI1, OAHaKO 3TO CKOpee npOTI1SOAeHCTsyeT pOCTY 

cpeAHero so3pacTa yMeplll11X OT scex 6oJie3Hei1 CHCTeMhi 

KpOsoo6paiLJ,eHI1fl, TaK KaK 11llleMH'leCKafl 6oJie3Hb SbiAe­

JifleTCfl cpeA11 APYrl1x npeAcTaHJieHHbiX s Ta6JI11U,e np11'111H 

3TOrO KJiacca OTHOCI1TeJihHO HI13KI1M cpeAHWM B03paCTOM 

yMeplll11x. CTaJio 6biTb, o6lll,I1H poeT onpeAeJifleTcfl He 113Me­

HeHI1eM COOTHOllleHI1fl np11'111H, a pOCTOM cpeAHero S03paCTa 

yMepUIHX OT Ka)KAOH 113 HI1X (s TOM lli1CJie 11 OT 11llleMW'le­

CKOH 6oJie3H11). 

fip11MepHO TaK )Ke o6cTOI1T .AeJIO C 6oJie3HflM11 opraHOS 

AbiXaHI1fl. .L1:s11raflCb OT TpeTbeH rpynnbi K nepsoii, Mbl 

Ha6JIIOAaeM CI1JlbHOe CHI1)KeHI1e AOJIH yMeplll11X OT 6pOHXI1TOS 

11 3MQ>113eMbi JierKHx. Ho 3TO He AOJI)KHO 6hiJIO 6hr np11BO­

A11Tb K o6ILJ,eMy pOCTY cpeAHero S03paCTa yMeplll11X OT 

6oJie3Hei1 opraHos AhiXaHI1fl, noToMy 'ITO cpeAH11H so3pacT 

YMepllli1X OT 3TOH np11'111Hbl JI1160 HeHaMHOrO HH)Ke (B nep-

125 



T a 6 n 11 '-1 a 4.6 

.LJ:onJI yMepu111x 11 cpeAHHii B03pacT yMepu111x OT HeKOTOpblx npH•UfH 

no TpeM rpynnaM cTpaH, MY)(('li1Hbl 

npH'-IHHa CMepTM 
J],OJ1JI yMepWHX, % 

DoJie3HH CI1CTeMbl 

3 

CpeAHHH ao1pacT yMepwHx 

see 
CTp8Hhlf---,---j-"-'-',;::::::::,... 

Kpoooo6paweHI1JI 100 100 100 100 73,3 74,9 73,1 72,1 
B TOM '111CJie: 

rHnepTOHH'leCKall 

6one3Hb 2,7 
11WeMHJI 48,1 
COCYA11CTble nopa­

)((eHI1ll L\eHTpaJib-

2,3 2,2 3,8 
53,2 49,5 41,8 

73,0 
71,6 

74,6 
73,4 

72,8 
71,6 

71,7 
70,0 

HOH HepBHOH CI1C­

TeMbl 

npo'll1e 

25,4 26,3 
23,1 18,2 

23,6 26,3 74,9 76,5 75,0 73,2 
23,8 28,1 74,3 75,9 74,0 73,2 

Bone3HH opraHOB 

).J,biXaHHJI 100 100 100 
8 TOM 'IHCJie: 

nHeBMOHHJI 36,6 44,3 32,0 
6poHXI1T 11 3MQJ11-

3eMbl nerKHx 46,5 38,4 45,7 
npo411e 16,9 17,3 22,3 

100 71,9 

35,3 69,8 

54,5 73,9 
10,2 70,7 

75,9 71,8 68,6 

76,3 71,1 62,5 

75,0 73,7 73,0 
73,7 70,6 68,2 

BOH rpynne cTpaH), m~6o p,a)Ke Bbillle, lleM oT nHeBMOHIHI 

H npoliHX 6oJie3HeH opraHOB p,biXaHH11. PelllaiO~ee 3HalleHHe 

CHOBa npHo6peTaeT poeT cpep,Hero B03pacTa yMepumx OT 

BCeX npHliHH, B OC06eHHOCTH OT nHeBMOHHH. 

4.2.6. B:JaHMO)leHCTBHe Q>aKTOpoB H npH'IHH CMepTH 

Ha COBpeMeHHOM 3Tane H 3a).J,81JH )leMOrpalj>H'IeCKOH OOJIHTHKH 

llpOBep,eHHbiH TOJibKO liTO aHaJIH3 ll03BOJI11eT CP,eJiaTb 

BbiBO,ll,bl, Ba)!(Hble P,JI11 llOHHMaHHfl TeHp,eHI.J.HH CMepTHOCTH 

H npop,OJI)KHTeJibHOCTH )KH3HH B CCCP, ,li,Jifl onpep,eJieHH11 

OCHOBHbiX HanpaBJieHHH p,eMorpacpHlleCKOH OOJIHTHKH B o6JiaC­

TH cMepTHOCTH. XoT11 BpeMfl llpe3MepHoro onTHMH3Ma B 

OTHOllleHHH nepcneKTHB pOCTa npOP,OJI)KHTeJibHOCTH )KH3HH 

MHHOBaJIO (HeKOTOpbie aBTOpbi llOJiaraJIH, liTO y)Ke B HbiHelll­

HeM CTOJieTHH cpep,Hflfl npOP,OJI)KHTeJibHOCTb )KH3HH llO,li,HH­

MeTCfl ,11,0 85-90 H 6oJiee JieT), OllbiT CTpaH C CaMOH HH3KOH 

CMepTHOCTbiO llOKa3biBaeT, 'ITO ee llOBbillleHHe npHMepHO 

p,o 75 JieT y MY)KliHH H p,o 80 JieT y )KeH~HH B 3KOHOMH­

lleCKH pa3BHTbiX CTpaHaX BllOJIHe peaJibHO. 11 TeopeTHlleCKH, 

H npaKTHlleCKH OlleHb Ba)KHO npep,cTaBHTb ce6e, KaKOH 

MO)KeT 6biTb 3BOJIIOI.I,Hfl npHlii1H CMepT11, COnpOBO)KP,aiO~afl 
(a TOliHee, o6ycJIOBJIHBaiO~afl) TaKOH poeT. 
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CorJiaCHO np11HflTOH B 3TOH rJiase TeopeTI1lleCKOH 

cxeMe, HanpaBJieHHOe 113MeHeHI1e AOJieH yMepllli1X OT OTP,eJib­

HbiX np11lii1H 11 poeT cpep,Hero B03pacTa yMepumx OT Ka)KP,OH 

113 HI1X 11MeiOT O,li,HO 11 TO )Ke 06'bflCHeHI1e: BCe 60Jiblllee 

orpaHI1lleHHe p,eHCTBI1fl Hai160Jiee onaCHbiX 3K30reHHbiX 11 

B03pacTaiO~afl B CBfl311 C 3T11M pOJib KBa3113HP,OreHHbiX 

11 3HP,OreHHbiX cpaKTOpOB . CMepTHOCTI1. llolleMy )Ke, Halii1Ha11: 

C KaKOrO-TO MOMeHTa, 06Hapy)KI1BaeTCfl OTMelleHHafl paHee 

TeHp,eHIJ,I111 K CTa611JII13aiJ,1111 HOBOrO COOTHOllleHI1fl P,OJieH 

YMHpaiOllJ.I1X OT OTp,eJibHbiX np11lii1H cMepTI1? Pa3Be npouecc 

ycTaHOBJieHI111 KOHTpOJifl Hap, 3K30reHHbiMH cpaKTOpaMI1 

CMepTHOCTI1 P,OCTI1r npep,eJia? 11 llOlleMy HeJib311 npep,cTaBI1Tb 

ce6e TaKyiO npep,eJibHYIO CI1TyaiJ,HIO, np11 K OTOpOH B pe3yJib­

TaTe nocJiep,osaTeJibHOro orpaHI1lleHI1fl p,eHCTBI111 3K3oreHHbiX 

(B TOM lii1CJie P,a)Ke 11 KBa3H3HP,OreHHblX) cpaKTOpOB MHOrHe 

npHlii1Hbl CMepT11 B006ll.l,e 11Clle3aiOT 11 OCTaeTCfl 0P,Ha-ep,I1H­
CTBeHHafl ee np11lii1Ha- CTapOCTb? 

HanOMHI1M, liTO CMepTb Bbi3biBaiOT Henocpep,cTBeHHO 

He cpaKTOpbi CMepTHOCTI1, a np11liHHbl CMepT11, B KOTOpb!X 

BJIHflHI1e OTP,eJibHbiX cpaKTOpOB - KaK cpep,OBbiX, TaK 11 OH­

T06110JIOrl1lleCKHX - npeo6pa30BaHO B npouecce HX B3ai1MO­

p,eHCTBI1fl Me)Kp,y C060H, 11 np11TOM 11H,li,HB11P,YaJibHO ,li,JI11 

Ka)Kp,oro lleJioseKa, Haxop,fl~erocfl Ha TOH 11JII1 11HOH cTa,li,Jol11 

OHTOreHe3a. 11CTOliHI1KOM BHelllH11X B03P,eHCTBI1H Ha OpraHI13M 

lleJIOBeKa flBJifleTcfl Becb <<cpep,oBoH cpoH>>, Bee Hel1cllepnaeMoe 

MHOroo6pa311e cpaKTOpOB BHelllHeH cpeP,bl, C KOTOpbiMI1 
B3a11MOP,eHCTByeT lleJIOBeK. 

Ep,sa JII1 MO)KHO npep,nOJiaraTb, liTO 11CTOp11lleCKOe 

pa3BI1T11e yMeHblllaeT 3TO MHOroo6pa311e, CKOpee, HanpOTI1B, 

OHO ero yseJIHlii1BaeT. OrpaHHlleHI1IO nop,sepraiOTCfl JII1lllb 

HeKOTOpbie cneu11cp11llecKI1e KOMnoHeHTbi cpep,oBoro cpoHa, 

Ha116oJiee onacHbie P,Jifl 3p,OpOBbfl 11 )KI13HI1 JIIOp,eif, 6Jiarop,ap11 

lleMy yp,aeTCfl npep,OTBpaTI1Tb OrpOMHOe KOJII1lleCTBO CMepTeH 

. Ha 6oJiee paHH11X CTaP,I1flX 0HTOreHe3a, KOrp,a OpraHI13M e~e 
He ocJia6JieH 3Halii1TeJihHO 3Hp,oreHHbiM npoueccoM cTapeH11fl. 

Op,HaKo paHo 11m1 no3p,Ho 3TOT npouecc HeOTBpaTI1MO 

llp11BO,li,HT K TOMy, liTO ap,anTaiJ,110HHbie B03M0)KH0CTH 

OpraHI13Ma OKa3biBaiOTCfl HeP,OCTaTOliHbiM11, ,li,Jifl TOrO liT06bi 

HeHTpaJIH30BaTb He6Jiaronpl1flTHb!e B03P,eHCTBI1fl Ha Hero 

CO CTOpOHbl P,a)Ke 3Halii1TeJibHO OCJia6JieHHOrO, 03,11,0pOBJieH­

HOro cpep,osoro cpoHa. To, liTO 6e3onacHo P,Jifl 20- 11JII1 40-
JieTHero lleJioBeKa, 6Ka3biBaeTcfl CMepTeJibHhiM ,li,Jifl 70-80-
JieTHero. llp11 3TOM MHOroo6pa311e 3K30reHHbiX cpaKTOpOB 

CMepTHOCTI1 OKa3b!BaeTC11 Hl1liYTb He MeHblll11M, lleM npe)i(,ll,e, 

KOrp,a OHO BKJIIOllaJIO B ce6fl 11 HeKOTOpbie OCTpbie cneiJ,11cp11-

lleCKI1e B03p,eHCTBI1fl, HbiHe JII1KBI1,11,11pOBaHHbie 11JII1 OrpaHI1-
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l!eHHbie. Ho KOrAa )tUI3Hecnoco6HocTb l!eJIOBel!ecKoro 

opramt3Ma ecTecTseHHbiM o6pa30M HCllepnaHa, cMepTb JIHlllb 

no SH,l].HMOCTH OOYCJIOBJIHSaeTC.H :JTHMH <t>aKTOpaMH, OHM 

,l].eHCTSYIOT Tenepb KaK «KSa3H3K30reHHble>>, rJiasHyiO )Ke 

pOJib HrpaeT 3H,l].OreHHO OOYCJIOBJieHHOe CHH)KeHHe )KH3HeCnO-

COOHOCTH. 
B TO )Ke speM.H caM cpeAosoi1 <t>oH cTaHOBHTC.H 6oJiee 

pOBHbiM, B HeM npeOOJia,l].aiOT <\>aKTOpbl HecneJJ.H<\>HlleCKOrO 

Aei1cTBI1.H, TaKHe, KaK OOill.l1e HepBHbie neperpy3KH, KOJie6aHI1.H 

MeTeOpOJIOrl1l!eCK11X YCJIOB11H, 3KOJIOrHl!eCKI1H ,ll.I1CKOM<\>OpT 

11 T. n. Bsi1AY Hecneu.l1<\>11l!ecKoro xapaKTepa 3TI1X <t>aKTopos 

OCJiaOJieHHe 11X ,l].eHCTSI1.H S TOH Mepe, s KaKOH OHO S03M0)K­

HO, He ,l].OJI)KHO Sbl3biSaTb np11HU.HnHaJibHblX 113MeHeHI1H 

S pacnpe,ll.eJieHI111 yMep11111X no np11liHHaM CMepnt, llO,ll.OOHbiX 

TeM, liTO ObiJII1 sbi3saHbi s csoe speM.H orpaHHl!emteM 

,l].eHCTSH.H cneU.H<\>HlleCKHX <\>aKTOpOS CMepTHOCTH. 0TCIO,l].a -

OTMelleHHa.H Sblllle CTaOHJIH3aJJ.H.H pacnpe,ll.eJieHI1.H yMeplliHX 

no npHlii1HaM cMepT11. 
J.13JIO)KeHHOe ,l].eJiaeT nOH.HTHbiM, nOl!eMy npO,ll.OJI)KaiO-

lll,eeC.H orpaHHlleHHe ,l].eHCTSI1.H 3K30reHHbiX <\>aKTOpOS 

npO.HSJI.HeTC.H ceHl!aC B OCHOSHOM B llOSbillleHHH cpe,ll.HerO 

so3pacTa yMep11111x oT scex rJiaSHbiX ee npwmH. CJieAYeT, 

npas,l].a, 3aMeTHTb, 'LITO TaKoe orpaHH'l!eHHe cei1'l!ac B03MO)KHO 

s 3Hal!HTeJihHO MeHblliHX MaC111Ta6ax, 'l!eM npe)K,l].e. BeAh 

MHOrHe 113 COXpaH.HIOlll,HX CSOe -9Ha'l!eHHe <\>aKTOpOB CMepT­

HOCTH npOCTO HeOT,l].eJIHMbl OT aKTHSHOH )KH3HH 'l!eJIOSeKa. 

Ho see )Ke elll,e ecTb cpeAH HHX HeMaJIO TaKHX, Aei1cTBHe 

KOTOpbiX MO)KHO S 3Hal!HTeJibHOH Mepe orpaHHliHTb 11JII1 

CM.Hr'l!HTb. lloKa coxpaH.HIOT CBOIO CHJIY H MHOrHe 3K30reH­

Hbie <\>aKTOpbl cneU.H<\>HlleCKOrO ,l].eHCTSH.H. llpO,ll.OJI)KaeTC.H 

H OOpbOa C HHMH. 0Ha, BepO.HTHO, y)Ke He CMO)KeT npHseCTH 

K pe3KOMY nepesopoTy B cTpyKType npHl!HH cMepTH, no,~J.o6-
HOMY TOMy, KOTOpbiH COBeplliHJIC.H B 3KOHOMHl!eCKH pa3BHTbiX 

cTpaHax s XIX- nepsoii noJIOBHHe XX s., HO csoH nJIOAbi 

oHa npHHOCHT H 6yAeT npHHOCHTb. ToJibKO npo.HBJI.HIOTC.H 

3TH nJIO,ll.bl Tenepb HeCKOJibKO HHal!e, 'l!eM npe)K,l].e. 

EcJIH s cpasHHTeJibHO HeAasHeM npolliJIOM sa)KHei1lllyiO 

pOJib 11rpaJIO Sb!TeCHeHHe npeHMylll,eCTBeHHO 3K30reHHbiX 

npH'l!HH CMepTH, TaKHX, KaK TyoepKyJie3, ,l].eTCKHe 3apa3Hble 

OOJie3HH, ,ll.pyrHe OCTpbie HH<\>eKJJ.HOHHbie 3aOOJiesaHH.H, 

S TOM l!HCJie 3nH,l].eMHl!eCKHe, H T. ,ll.., TO Tenepb Ha nepSbiH 

nJiaH Sbl,ll.BHraeTC.H CHH)KeHHe 3K30reHHOrO KOMnOHeHTa 

B <\>OpM11pOBaHHH npHliHH CMepTH npeHMylll,eCTBeHHO 3H,ll.O­

reHHOH npHpOAbi. HanpHMep, cMepTHOCTb OT 6oJie3Hei1 

CHCTeMbl KpOSOOOpalll,eHH.H B OCHOBHOM Onpe,ll.eJI.HeTC.H 

OHTOOHOJIOrH'l!eCKHMH <t>aKTopaMH, HO s HeMaJIOH cTeneHH 
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3aSHCHT TaK)Ke H OT SHelliHHX YCJIOBI1H - OOpa3a )KI13HH, 

npaBI1JibHOCTH l!epeAOBaHHH TPYAa H OTAbiXa, xapaKTepa 

nHTaHH.H H T. n. B03Aei1cTsy.H Ha 3TH ycJIOSH.H, MO)KHO 

cylll,eCTSeHHO nOSbiCHTb cpe,l].HHH S03p¥ICT yMeplliHX OT 3TOH 

rpynnbi npH'l!HH. 03AOpoBJieHHe cpe;i!:i o6HTaHH.H no3BOJI.HeT 

TaK)Ke 3aMeAJIHTb HaKOOJieHHe HeOJiaronpH.HTHbiX B03,l].eHCT­

BHH KSa3H3H,l].OreHHbiX <\>aKTOpos H TeM caMbiM OTO,ll.BI1HYTb 

cMepTb OT COOTBeTCTBYIOill.HX np11'111H (Hanp11Mep, OT paKa) 

K 6oJiee no3AHHM B03pacTaM. HaKoHeu., B 3TOM )Ke HanpaBJie­

HI111 ,l].eHCTByeT 11 MeA11U.11Ha, KOTOpa.H see l!alll.e MO)KeT 

npoAJII1Tb )KI13Hb ,ll.a)Ke Hei13Jielii1MOMY 6oJibHOMY, 'LITO, He Me­

H.H.H np11lii1Hbl CMepT11, yseJII1lii1BaeT S03paCT yMep11111X OT 

He e. 

TaKI1M o6pa30M, yseJII1'l!eHI1e cpeAHero so3pacTa yMep-

11111X OT Ba)KHeH11111X np11lii1H np11 OTHOCI1TeJibHO MaJIQM 

H3MeHeHI111 COOTHOllleHI1.H 'l!I1CJia yMep11111X OT 3TI1X np11'111H 

KaK rJiasHa.H npe,ll.nOCbiJIKa pocTa cpe,~J.Hei1 npOAOJI)KI1TeJib­

HOCTI1 )KH3HI1 Ha COspeMeHHOM 3Tane OTpa)KaeT H3MeHI1Sllii1H­

C.H xapaKTep S3a11MO,l].eHCTSH.H <\>aKTOpOS CMepTHOCTI1 

11 np11'111H cMepT11. B cospeMeHHbiX ycJIOSI1.Hx, cTaJio ObiTb, 

H npOrH03HposaHI1e TeH,l].eHJJ.I1H CMepTHOCTI1, H peKOMeH,l].aJJ.I111, 

KaCaiOlll,HeC.H Mep ,l].eMOrpa<\>11lleCKOH OOJI11TI1K11, ,ll.OJI)KHbl 

Ylii1TbiSaTb OTHOCHTeJibHO CJiaOyiO CB.H3b Me)KAY OOKa3aTeJI.HMI1 

npO,ll.0JI)KHTeJibHOCTI1 )KH3HH H pacnpe,l].eJieHHeM CMepTeH 

00 npHl!HHaM CMepTH. 3TOT Sb!BOA HeJib3.H C'l!HTaTb COBep­

llleHHO HeO)KH,ll.aHHbiM. B JIHTeparype y)Ke BbiCKa3biSaJiacb 

(c<\>OPMYJIHposaHHa.H Ha cosep111eHHO APYrHX ocHOBaHI1Hx) 

rHnOTe3a, COrJiaCHO KOTOpOH OOSbillleHHe C S03paCTOM pHCKa 

CMepTH lleJIOBeKa Onpe,l].eJI.HeTC.H nepeXOAOM opraHH3Ma S 

COCTO.HHHe HecneU.H<\>H'l!eCKOH Y.H3BHMOCTI1, S CHJiy llero 

<<JIHKSH,l].aJJ.H.H OT,l].eJibHbiX npHllHH CMepTH He MO)KeT H3Me­

HHTb SeJII1lJHHY S03paCTHOrO npHpalll,eHI1.H HHTeHCI1SHOCTI1 

CMepTHOCTH. 3TOT ••• SbiSOA npHHJJ.I1011aJibHO OTJII1lJaeTC.H 

OT npOrH030S, OCHOBaHHbiX Ha aHaJII13e OT,l].eJibHbiX np11411H 

cMepTH>> [ 10, c. 11 0]. Ha111e 11CCJie,l].osaHHe onposepraeT 

OOCJie,l].HIOIO lJaCTb 3TOrO SbiSO,l].a, HO OO,l].TBep)K,ll.aeT nepsyiO. 

B ,l].eHCTSI1TeJibHOCTH, KaK Mbl Bl1,l].eJII1, aHaJIH3 CS.H311 

Cpe,l].HeH npO,ll.0JI)KI1TeJibHOCTI1 )KI13HI1 C npH411HaMI1 CMepTH 

KaK pa3 OOKa3biBaeT, lJTO Ha COBpeMeHHOM 3Tane ( HO 3TO 

He OTHOCI1TC.H K He,l].aBHeMy npOWJIOMy, KOr,l].a pa3BepTbiBa­

JiaCb ,l].eMorpa<\>11lleCKa.H peBOJIIOJJ.11.H) H3MeHem1e COOTHOWe­

H11.H Opi1411H CMepT11 CJiaOO BJII1.HeT Ha ,ll.I1HaMI1KY CMepTHOCTI1 

11 npO,l].0JI)KI1TeJibHOCTI1 )KI13HI1, 11 11MeHHO nOTOMy, lJTO 

Tenepb CI1JibHO S03pOC BKJia,l]. B ,l].eTepM11HaJJ.I110 OO,l].aBJI.HIOlll,ero 

'-li1CJia CMepTHbiX CJiyl!aes B03,l].eHCTSI1H HecneJJ.I1<\>HYeCKOrO 

xapaKTera. CooTseTCTseHHO 11 nporH03 yseJII1lleHHH cpeAHeii 
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npOAOJDKI1TeJibHOCTI1 )KI13HI1 cJieAOBaJio 6bi ysH3aTb c npeA­

noJiaraeMOH AI1HaM11KOH TaKI1X Hecneu,11cp11'-IeCK11X B03AeH-

CTBI1H. 
Bo3MO)KHbi pa3JII1liHbie nOAXOAbi K nporH0311posaHI1IO 3TOH 

6yAYw,ei1 AI1HaMI1KI1. B llacTHOCTI1, ecJII1 corJiaCI1TbCH c TOli­

KOH 3peH11H JI. A. rasp11JIOBa 11 ero coasTopos, noJiara10w,11x, 

liTO «B03paCTHOe np11paw,eH11e 11HTeHCI1BHOCTI1 CMepTHOCTI1 

OnpeAeJIHeTCH 11CKJIIOli11TeJibHO npou,eccaMI1 CTapeHI1fl opra­

HI13Ma)> [10, C. 112), TO HaAO np113HaTb, liTO B COBpeMeHHblX 

YCJIOBI1HX rJiaBHOe HanpaBJieHI1e YC11JII1H, HaU,eJieHHblX Ha 

yseJII1lleHI1e npOA0JI)KI1TeJibHOCTI1 )KI13HI1,- B03AeHCTBI1e Ha 

caMy CKOpOCTb CTapeHI1fl. B 3TOM CJiyllae HaAO COrJiaCI1TbCH 

11 C TeM, liTO <<ycneXI1 B 6opb6e C KOHKpeTHblMI1 np11li11HaM11 

CMepT11 He MOryT 113MeHI1Tb BeJII1lii1HY B03paCTHOrO yseJII1-

lleHI1fl p11cKa m6eJII1)> [ 10, c. 122]. 
Ho He 11CKJIIOlleHa 11 ApyraH 11HTepnpeTaU,11H CJIO)KI1Blllei1cH 

CI1TyaU,I111 (B cpaKTHlleCKOH OU,eHKe KOTOpOH y HaC MHOrO 

o6w,ero c BbiBOAaMI1 pa6oTbi [ 1 0] ) . Hecneu,11cp11lleCKI1e 

B03AeHCTBI1fl, BeAYUJ,11e K CMepT11, MOryT OTpa)KaTb <<JIYlllllee)> 

11Jll1 <<XYAlllee)> COCTOHHI1e BHelllHeH cpeAbl, TaK CKa3aTb, <<Ha­

npH)KeHHOCTb)> cpeAOBOrO cpoHa. 0cJia6JieHI1e 3TOH HanpH)KeH­

HOCTI1 6JiarOAapH TeM 11JII1 11Hb!M MeTOA3M 03AOPOBJieHI1H 

cpeAbl MO)KeT BeCTI1 K CHI1)KeHI110 B03paCTHOrO p11CKa CMepTH 

Aa)Ke 11 6e3 113MeHeHI1H CKOpOCTI1 CTapeH11H (11MeHHO 3TO, 

sepoHTHee scero, 11 np011CXOAI1T cei1llac so scex Tex cJiyllaHx, 

KOrAa cpeAHHH npOA0JI)KI1TeJibHOCTb )KI13HI1 B 3KOHOMI1lleCKI1 

pa3BI1TbiX cTpaHax Aei1cTBI1TeJibHO pacTeT). PeaJibHbiM )Ke 

CTI1MYJIOM K TaKoMy 03AOposJieHHIO cpeAbi Ka)KAbiH pa3 

OKa3biBaeTCH CTpeMJieHI1e orpaH11lii1Tb AeHCTBI1e cpaKTOpOB, 

BeAYUJ,I1X K BnOJIHe OnpeAeJieHHblM B11AaM 3a6oJiesaeMOCTI1 

11 CMepTHOCTI1. ll03TOMY ycneXI1 B 6opb6e C KOHKpeTHblM11 

np11li11HaM11 CMepT11 B KO'HeliHOM ClleTe BCe-TaKI1 BeAYT 

K o6w,eMy CHI1)KeHI1IO p11cKa r116eJI11. A ecJII1 3TO TaK, TO 

3HaHI1e CTPYKTYPbi np11lii1H cMepT11, nOHI1MaHI1e 3aKOHOMep­

HOCTei1 ee cpopM11pOBaHI1H 11MeiOT nepBOCTeneHHOe npaKTI1-

lleCKOe 3HalleHI1e. 

4.3. THnOBble Ta6JIHU,bl cMepTHOCTH 

B perHOHaJibHOM ,UeMOrpacpH'IeCKOM aHaJIH3e 

4.3.1. J1CTOpHSI pa3paOOTKH THfiOBbiX Ta6nHU, CMePTHOCTH 

B pellleH11HX XXIV, XXV 11 XXVI Cbe3AOB Knee nOCTOHH­

HOe BHI1MaHI1e yAeJIHJIOCb Heo6xoA11MOCTI1 cosepllleHcTsosa­

H11H AeMorpacp11llecKoro nporH0311pOBaHI1H. BbmOJIHeHI1e 3TOH 

3aAalll1 Ha cospeMeHHOM 3Tane Tpe6yeT AaJibHei1rnero 113ylle·-
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HHH peri10HaJibHbiX Oco6eHHOCTeH BOCnpOI13BOACTBa Ha-
ceJieHI1H. 

0AHa 113 KJIIOlleBbiX npo6JieM pemoHaJibHoro AeMorpa¢11-

llecKoro nporHo3a - onpeAeJieHI1e B03pacTHbiX noKa3aTeJiei1 

AO)K11TI1fl 11 p0)KAaeMOCTI1 AJIH Ka)KAOH Tepp11TOp1111 CO cpas­

HHTeJibHO He60Jibllli1M HaCeJieH11eM Ha HallaJIO npOrH03HOrO 

nep11oAa 11 Ha secb nep11oA nporH03a (nopHAKa 20 JieT). 

llp11 3TOM, Hanp11Mep, TOJibKO n<_> Pe<I>eP BbiAeJIHeTCH 73 
Tepp11TOp11aJibHble eAI1 HI1U,bl. 

OnbiT paclleTa AeMorpacp11llecKHx Ta6JI11U, no OTAeJibHbiM 

o6JiaCTHM nOKa3biBaeT, liTO 11X B03paCTHbie nOKa3aTeJII1 nOA­

Bep)KeHbl CJiyllaHHblM HCKa)KeHI1HM 11 11X np11MeHeHI1e np11 

paclleTaX MeTOAOM nepeABI1)KKI1 no B03pacTaM B HeKOTOpb!X 

CJIYli8HX HeU,eJiecoo6pa3HO. B CBH311 C 3TI1M B npaKT11Ke 

nporH0311pOBaHI1H llacTo 11CnOJib3YIOTCH AeMorpacpHlleCK11e 

Ta6JI11U,bl, paCClii1TaHHbie AJIH rpynnbl 06JiaCTeH 11JII1 AJIH 

C0103HOH pecny6JII1KI1 B U,eJIOM. 

0AHaKO rpynnOBbie Ta6JII1U,bl, noKa3aTeJII1 KOTOpbiX no 

cyw,ecTBY npeACTaBJIHIOT co6oi1 cpeAHI1e B3BellleHHbie 113 no­

Ka3areJiei1: AJIH o6JiacTei1, BXOAflUJ,I1X B rpynny, He scerAa 

0Tp8)Ka!OT o6w,11e 3aKOHOMepHOCTI1 p0)KAaeMOCTI1 11 CMepT­

HOCTH 11 TeM 6oJiee He BCerAa n03BOJIHIOT npeAB11AeTb 11X 

A11H8MI1KY s 6yAYw,eM. PaclleT Tl1nOBbiX AeMorpacp11lleCKI1X 

T86JII1U,, T. e. Ta6JII1U,, 0Tpa)KalOUJ,I1X 06UJ,I1e 3aKOHOMepHOCTI1 

CMepTHOCTH AaHHOH rpynnbl HaCeJieHI1fl, npeACTaBJIHeTCH 6o­

Jiee npeAnOliTI1TeJibHbiM. 

3To AeJiaeT aKTYaJibHbiM aHaJII13 M11posoro onbiTa nocTpoe­

HI1H Tl1nOBbiX (MOAeJibHbiX) AeMorpacp11'1eCKI1X Ta6JII1U,. Pac­

CMOTp11M OnbiT nOCTpOeHI1fl Tl1nOBbiX Ta6JII1U, CMepTHOCTI1. 

MaTeMaTI14eCKI1e MeTOAbi H3AaBHa np11MeHHIOTCH AJIH 

on11caH11H npou,ecca BbiM11paHI1H nonyJIHU,11H. MO)KHO BbiAeJII1Tb 

ABa nOAXOAa. eyw,HOCTb nepsoro nOAXOAa COCT011T B CTpeMJie­

HI111 HaHTI1 eA11HYIO MaTeMaTI1lleCKYIO cpopMyJiy <<38KOH8 

CMepTHOCTI1 )>, BTOpOH nOAXOA - nOCTpOeHI1e THnOBbiX Ta6JII1U, 

AO)KHTHH. B 1725 r. MaTeMaTI1K A. Myasp, 113ytJ:aH Ta6JII1U.Y 

CMepTHOCTI1 raJIJieH, npeAnOJI0)KI1JI, liTO 411CJia AO)KI1BaiOUJ,I1X 

yMeHblll810TCH C B03paCTOM B ap11cpMeTI1lleCKOH nporpeCCI111. 

rl1nOTe3a A. Myaspa BCKOpe 6biJia onposeprHyTa. qepe3 

100 JieT E. roMnepu, BbiABI1HYJI rl1nOTe3y 3KCnOHeHU,11aJibHOrO 

pocTa sepOHTHOCTI1 cMepT11 c B03pacTOM. Ero 3HaMeHI1TaH 

cpopMyJia, yT04HeHHaH Y. Mei1KeMOM, HalllJia lll11pOKOe npHMe­

HeHI1e B paclleTax B03paCTHbiX BepOHTHOCTeH yMepeTb (q). 
3Mn11p11lleCKI1M nyTeM 6biJIO AOKa3aHO, liTO cpopMyJia roMnep­

u,a - Mei1KeMa AOCTaT04HO T04HO oni1CbisaeT cMepTHOCTb s 
B03pacTax 30 JieT 11 cTaprne. 

epeA11 cospeMeHHbiX nonbiTOK A8Tb MaTeMaTI14ecKoe 
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OnHCaHHe H3MeHeHHfl CMepTHOCTH C B03paCTOM HaH60nbWYID 
H3BeCTHOCTb npHo6pena MOAenb Y. Bpacca [3), 3aHHMaiDr.u;a» 
npOMe)!(yT04HOe nOnO)!(eHHe Me)!(AY ABYMfl nOAXOAaMH K MOAe­
nHpOBaHHID cMepTHOCTH. B ocHose MOAenH ne)!(HT H3MeHeHHe 
C B03paCTOM BenH4HH logit (l (X)) - nOrHT cpyHKLI,HH OT 4HCen 

AO)!(HBaiDr.u;Hx l (x): 

Yx = logit (l (x)) = 1/2 ln _lx_. 
lo - lx 

51CHO, 4TO l / X npH X-+ 0 CTpeMHTCfl K -CXJ, 3aTeM B03paCTaeT, 

AOCTHrafl 0 B B03pacTe, COOTBeTCTBYIDIIJ;eM MeAHaHHOH npo­
}lOn)!(HTenbHOCTH )!(113HH, a B npe}lenhHOM B03paCTe )!(HBY­
lli,HX CTpeMHTCfl K + CXJ. fipacc npe}lnOn0)!(11n 11 CTaTHCTH4eCKH 
}lOKa3an Ha o6wHpHOM MaTepHane, 4TO ecnH y}la4HO Bbi6paTb 

p»A CTaH}lapTHbiX norHTOB Y~7 , TO BCflKafl peanbHafl Ta6nHU,a 

CMepTHOCTH XOpOWO OnHCbJBaeTCfl JlBYMfl napaMeTpaMH a 

H ~' TaKHMH, 4TO 

Yx =a+ ~y~T. 
npH4eM 3TO COOTHOWeHHe AOCTaT04HO XOpOWO BbinOnHfleTCfl 

An» Bcex B03pacTOB. 
ABTOpbl THnOBblX Ta6nHU, CMepTHOCTH He nbJTaiDTCfl HaHTH 

eAHHYID MaTeMaTH4eCKYID cpopMyny B03paCTI10H CMepTHOCTH, 
HO CTpeMflTCfl nOCTpOHTb ee 4HCnOBYID MOAenb. flo cpopMe 
THnOBbJe Ta6nHU,bl eCTb HeKOTOpblM o6pa30M ynop»A04eHHblH 
Ha6op Ta6nHU, CMepTHOCTH. flpli 3TOM npe}lnonaraeTCfl, 4TO 
BC»Ka» Ta6nl1u,a cMepTHOCTJ.1 HaceneHJ.ifl, Ha KOTopoe pacnpocT­
paH»eTcfl }leHCTBJ.ie TJ.inOBblX Ta6nl1U,, JlOCTaT04HO 6nH3Ka K 

OAHOH J.13 Ta6nl1U. Ha6opa. 
flepBble TJ.inOBbJe Ta6nl1U,bl CMepTHOCTJ.i 6binJ.1 nOCTpOeHbl 

3. KoynoM " ony6nl1KOBaHhi B 1944 r. B pa6oTe KonneKTJ.1Ba 
aBTopoB nOA pyKOBOJlCTBOM <D. HoyTcTe11Ha, nocB»UJ,eHHOH 
npo6neMaM HaceneHH» EBponhi [ 47], J.1X npl1MeHeHHe npaKTJ.1-

4eCKJ.1 He BbJWnO 3a paMKH yKa3aHHOH pa60Tbl. 
CnycTfl 11 neT, B 1955 r., 0T}len HapoAoHaceneHHfl OOH 

BbinYCTHn B CBeT cepHID MO}lenhHblX Ta6nl1U, CMepTHOCTH (34], 
KOTopa» 6blna pacc4J.1TaHa 3KCJ~o:pTaMI1 OOH, J.1CXO/l» J.13 158 
Ta6nl1U. CMepTHOCTJ.i (nOnHblX H KpaTKJ.1X), HC4J.1CneHHbiX B 
50 cTpaHax Mlipa " oxBaTbJBaiDlllHX nepliOJl Ha4HHafl c 

nocne}lHero }leC»TJ.1neTJ.1fl XIX B. H JlO 50-x ro}lOB XX B., 
npH4eM np11MepHO Y 3 OTHOCIWHCb K 1940 r. J.1 n03)!(e. 0CHOB­
HOH u,enhiD 3TOH pa6oTbi OOH 6binO nonyt.~eHJ.ie xapaKTepl1CTJ.1K 
B03paCTHOH CMepTHOCTJ.i Anfl CTpaH, C HenOnHbiM J.1 Heperyn»p­
HbiM yt.~eTOM cMepTHOCTJ.1. Ta6nHU,bi npeAcTaBnflnl1 co6ol1 pHA 
Ta6nl1U, CMepTHOCTH, ynopHA04eHHbiX ycnOBHbiM J.1HA11KaTOpOM 
<<ypoBeHb CMepTHOCT11>>. flpH nepeXOAe OT 40-ro K 1-My ypOBHID 
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npOAOn)!(HTeJibHOCTb )!(J.13HJ.1 ARfl 06011X nonOB BMeCTe B03pac­
Tana OT 18,8 }lO 71,7 fOAa. Ka)!(}lOMY ypOBHID COOTBeTCTBOBana 
onpe}leneHHa» Ta6n11u,a cMepTHOCTJ.i An» MY)!(411H 11 )!(eHJ.u,I1H. 

Kp11TI14eCKJ.1e 3aMet.~aHI1», KacaiDr.u;l1ec» Ta6nl1u,, no6yAl1nl1 
asTopoB yT04HJ.1Tb HeKOTOpbie nono)!(eHJ.1» MeTOJll1KI1 [ 44] • 
Ta6nHU,bi OOH ,n;o clix nop w11poKo np11MeH»IDTCfl KaK no 
cBoeMy npHMOMY Ha3Ha4eHl1ID, TaK " B ,n;pyrlix J.1Ccne,n;osaHI1»X. 

flpoBe,n;eHHbiH B 1959 r. C. Jle,n;epMaHoM 11 .:>K. Bpea [ 41] 
CT3TI1CTJ.14eCKJ.1H aHanJ.13 J.iCXO}lHOfO MaCCJ.1Ba ,ll;3HHbiX Anfl Tl1nO­
BbiX Ta6n11u, cMepTHOcrn OOH ner no3,n;Hee B OCHOBY HOBOH, 
eUJ,e o,n;Hol1 pe,n;aKU,J.1J.1 3TJ.1X Ta6nl1u,, pa3pa6oTaHHOH .:>K. Byp­
)!(ya-fll1wa (Ta6nl1U,bi 6hin11 ony6nJ.1KOB3Hbi B 113AaHI1flx OOH 
1962-1968 rr. [39, 53]). Ta6ni1U,bi, nocTpoeHHbie MeTo,n;oM 
cpaKTOpHOfO 3HMJ.13a, npe,n;cTaBnfliDT 6onbWe MeTO,ll;OnOf114eC­
KyiD, 4eM npaKTJ.14eCKyiD, U,eHHOCTb. 

B 1966 r. ony6nl1KOBMJ.1 peri10H3JlbHbie TlinOBbie Ta6nJ.1U,bi 
cMepTHOCTJ.i 3. Koyn 11 fl. ,lJ;eMeHJ.i [38]. An» cBoero pact.~eTa 
OHI1 11CnOnb30Banl1, nocne TIIJ;aTenbHOrO 3H3nl13a Ka4eCTBa 
11CXO,ll;HbiX ,ll;3HHbiX, 326 KpaTKI1X Ta6n11U, CMepTHOCTI1, pac­
C411TaHHblX no Marep11anaM nepen11cel1 HaceneHI1fl 11 TeKyUJ,ero 
yqeTa. 80% Ta6nl1U, 6hin11 nocTpoeHbi An» cTpaH c eBpone11-
CKI1M HaceneHI1eM, 35% BCeX Ta6n11U,, OT06paHHbiX 3BTOp3MI1, 
6hin11 nocTpoeHbi nocne 1945 r. 11 np11MepHo CTonbKO )!(e 
,n;o 1919 r. Ta6n11U,bi Koyna 11 ,lJ;eMeHI1 BKniD4aiDT t.~eTbipe 
<<TJ.inOBbiX ceMeHCTB3>> Ta6n11U, CMepTHOCTJ.1, H33BaHHbiX no 
H311MeHOBaHI1flM 'leTbipex CTOpOH CBeTa: <<Cesep>>, <<3ana,n;>>, 
«<Or>>, «BocTOK>>. Ka)!(,n;oe peri10HaJibHoe ceMeHcTBO OTp(!.)!(aeT 
OC06eHHOCTI1 CMepTHOCTI1 O,ll;HOH 113 rpynn 11CXO,ll;HOfO Ha6opa 
Ta6n11u,. B paMKax Ka)!(,n;oro ceMeHcTBa npe,n;cTasneHbi 24 napbi 
Ta6n11u, cMepTHOCTI1 An» MY)!(411H 11 )!(eHUJ,I1H. Ta6ni1U,bi npoHy­
MepoBaHbi no <<ypOBHflM>> OT 1 ,ll;O 24. C pOCTOM ypOBHfl 
npo,n;on)!(I1TenhHOCTb )!(113HI1 MY)!(411H B03pacTaeT np11MepHo 
OT 17-20 neT AO 72-74 neT B 3aBI1CI1MOCTI1 OT Tl1na, a y 

)!(eHUJ,I1H BO BCeX Tl1nax OT 20 neT ,ll;O 77,5 fO}la. 
TaKI1M o6pa3oM, Ka)!(.n;a» napa Ta6n11u, xapaKTepH3yeTc» 

ABYM» npl13HaKaMI1 - <<Tlin>> n <<yposeHb» B oTnl1411e OT Ta6nnu, 
OOH, r,n;e yt.~aCTBOsan TOnbKO yposeHh. 

Cne,n;yeT yKa3aTb, 4TO Ta6ni1U,bi Koyna 11 ,lJ;eMeHn, KaK 
Ha1160nee nonyn»pHbie THnOBbie Ta6ni1U,bl CMepTHOCTH, WHpOKO 
HCnOnb3YIDTCfl B ,n;eMorpacp114eCKI1X 11CCne,n;OB3HI1flX AO H3CT0fl­
UJ,ero BpeMeHH. 

HaKoHeu,, B 1982 r. OOH ony6ni1Kosana np11HU,I1n11anbHO 
HOBble THnOBbie Ta6ni1U,bl CMepTHOCTI1 ARfl pa3BHB3IDlLI,I1XCfl 
CTpaH ( 45]. flp11 11X pact.~eTe BnepBbie 6bin11 WHpOKO HCnOnb30 -
BaHbl Ta6n11U,bi cMepTHOCTI1 ARH pa3BI1BaiDIIJ;I1XC» cTpaH A31111, 
Acppi1K11 H JlaTI1HCKOH AMep11KI1. B ocHoBe MOAenJ.1 ne)!(aT 
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36 peaJihHhiX Ta6mu.J,, rJiaBHhiM o6pa30M 3a nep110A noeJie 

1945 r. ABTOpbl OTKa3aJII1eh OT )f(eeTKOrO npe,!I,eTaBJieHI1H Ta6-

Jll1ll, eMepTHOeTI1 napaMI1, B KOTOpbiX Ka)f(,li,OH My)f(eKOH nape 

eooTseTeTsyeT onpe,!I,eJieHHa.H )f(eHeKaH. Ta6JI11U,hi paeelii1Ta Hhi 

AJIH 3HalleHI1 i1 epe,!I,Hei1 npo,!I,OJI)f(I1TeJihHOeTI1 )f(I13HI1 MY )f(lii1H 

11 )f(eHI.li,I1H OT 35 AO 75 JieT e waroM s OAI1H ro,ll,. KpoMe 

061.ll,eH MO,ll,eJII1 paeelii1TaHbl lleTbipe peri10HaJibHbie MO,ll,eJII1: 

<<,[I:aJ1bHI1H BoeTOK» , «<O)f(HaH A311H>>, «1IaTI1HeKaH AMep11Ka >> , 

<<lJ:11JII1>>. 

4.3.2. MeTOAJ>I paC'IeTa TllflOBbiX Ta6JJIIU. CMePTHOCTII 

0eTaHOBI1MeH no,!I,po6Hee Ha MeTO,ll,ax noeTpoeHHH TI100BhiX 

Ta6JII1ll, eMepTHOeTI1. llepBble TI100Bble Ta6JII1ll,bl 3. KoyJia 

6hiJ111 paeelii1TaHbl Ha OeHOBe MeTO,ll,a Jli1HeHHOH perpeee1111 11C­

XO,li,HOrO Ha6opa Ta6JII1ll,. ,[I:JIH Ka)f(,li,OH nHTI1JieTHeH B03paeTHOH 

rpynnhi 6hiJIO HaH,ll,eHO yp..tBHeHI1e Bl1,ll,a 

,qx =ax + bxel o, 

r,ll,e e 1 o - np0,!1,0Jl)f(I1TeJihHOCTb npe,!I,eTOHI.ll,eH )f(J.13HI1 B B03pae­

Te 10 JieT, He3aB11ei1MaH nepeMeHHaH; ,Qx - sepOHTHOeTb 

eMepT11 B B03pacTe OT X ,!1,0 X+ 5 JieT, 3aBI1ei1MaH nepeMeHHaH 
6

; 

ax, b , - K03QJQ)J.1U,11eHTbl ypasHeHI1H perpeCCI111. 3aTeM AJIH 

eep1111 3HalleHI1H e I O 6hiJ111 paCelii1TaHhl 3HalleHI1H , Qx 11 00-

npoeHhl Ta6JI11U,hi. 
CJie,ll,yeT OTMeTI1Th, liTO 3TOT nOAXO,ll, eoxpaHeH B Tl1nOBbiX 

Ta6JI11U,aX KoyJia 11 ,[I:eMeHI1, XOTH MeTOA 11X paelleTa 6oJiee 

eosepweHeH. llpe)f(,ll,e scero Ha oeHose AaHHhiX scex 326 Ta6-

JI11U, 6hiJia nocTpoeHa npe,!I,sap11TeJihHaH OAHOnapaMeTp11lleeKa.H 

Cl1eTeMa Tl1nOBbiX pH,!I,OB BepOHTHOeTeH CMepT11 11 Ha 11X OCHOBe 

npe,!I,sap11TeJihHhie Ta6JI11ll,hi cMepTHOCTI1. BhiJI 11CnOJih30BaH 

eJie,!I,yJOI.li,I1H MeTOA noeTpoeHI1H. Bee seJII1lii1Hhi ,qx AJIH Ka)f(­

,li,Oro B03paeTa X 6hiJ111 pacnOJIO)KeHbl B nop.H,!I,Ke y6biBaHI1H OT 

Hai160JibWero 3HalleHI1H K Hai1MeHbWeMy B Ka)f(,li,OH B03paeTHOH 

rpynne . 3aTeM 6bJJ111 noeTpOeHbl pH,!I,bl 113 B03paeTHbiX sepO~IT­
HOCTeH CMepT11 , Qx , 3aHI1Ma!Oll.I,11X 0,!1,11H 11 TOT )f(e paHr. 

Heo6xOA11MOeTb noeTpoeHI1H 3TI1X npe,!I,sap11TeJihHbiX T11nosbiX 

pH,!I,OB BepOHTHOCTeH eMepT11 Bbi3BaHa TeM, liTO OOKa3aTeJII1 

11eOOJ1b30BaHHbiX 326 Ta6JIJ.1U, eMepTHOeTI1 sapb11pOBaJII1 B 

OlleHb W11pOKI1X npe,!I,eJiax: aHaJIH3 OTKJIOHeHI1H 6e3 npe,!I,­

sap11TeJihHOH rpynn11posK11 6hiJI 6hi 3aTPYAH11TeJieH. Ha oeHORe 

Ka)f(J],OrO pH,!I,a ,Qx 6hiJia OOCTpOeHa Ta6JI11I.J,a eMepTHOeTI1. 

CJie,li,YIOI.li,11M waroM 6hiJIO 113ylleHI1e eOOTHOWeHI1H noKa3a-

6 11HAeKc cnpaoa 03Ha<JaeT Ha<JaJJbHbiH oo3pacT 11HTepoan a, CJJeoa -
seJI I1'111HY 11HTepsana. 
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TeJieH peaJibHbJX Ta6JII1I.J, eMepTHOeTI1 11 OOJiylleHHbiX npe,!I,Ba­
p11TeJihHbiX MO,ll,eJieH. 

Ka)f(,ll,a.H peaJibHaH Ta6JI11U,a eMepTHOeTI1 cpasHI1BaJiach e 

6JII1)f(aHWeH K HeH B 0THOWeHI111 np0,!1,0Jl)f(I1TeJibHOeTI1 )f(I13HI1 

np11 p0)f(,ll,eHI111 npe,!I,sap11TeJibHOH MO,ll,eJibJO. 06beKTOM cpasHe­

H11H 6hiJII1 BepOHTHOCTI1 , Qx, X= 0, 1, 5, 10, ... , 75 rO,ll,aM. 

Pa3HOeTI1 3HalleHI1H ,qx peaJihHOH Ta6JI11U,bJ 11 npe,!I,Bap11-

TeJihHOH MO,ll,eJII1 6hiJI11 HaHeeeHbi Ha rpa¢11K11. TaKHe rpa¢11K11 

6hiJII1 noeTpOeHhi AJIH scex 326 Ta6JII1U, AJIH YA06cTsa 
BI13YaJibHOrO aHaJII13a. 

BbiJII1 BhiHBJieHhi ABa Tl1na oeo6eHHOCTeH: 

1) OTKJIOHeHI1H, xapaKTepHbie ,li,JIH O,li,HOH eTpaHbl 3a pa3-
Hhle nep110Ahi speMeH11; 

2) OTKJIOHeHI1H, xapaKTepHbie AJIH HaeeJieHI1H, )f(I1BYI.li,I1X 

s noXO)f{I1X reorpacp11lleCKI1X yeJIOBI1HX. 

J1eXO,!I,H 113 Tl1011liHhiX 0TKJIOHeHI1H 6hiJ111 Bhi,ll,eJieHbl lleTbipe 
rpynnhi eTpaH: 

I rpynna - <<BOCTOK>>. B Hee BOWJII1 Ta6JII1I.J,hi eMepTHOeTI1 

HaceJieHI1H AseTp1111, repMaHI111 11 ee llaeTeH, Y:exoCJIOBaKI111, 

CesepHm1: 11 IJ;eHTpaJihHOH MTaJIJ.111, BeHrp1111, lloJihw11; 

II rpynna - <<Cesep>>. Ta6JII1U,hi eMepTHOCTI1 HaceJieHI1H 

lllseu,1111, Hopsem11 (AO 1920 r.) 11 J1pJiaHA1111; 

III rpynna - «<Or>>. ,[I:JI.H Ta6JII1U, eMepTHOeTI1 HaeeJieHI1H 

llopTyraJII111, MenaHI111 11 lO)f(HOH MTaJI1111; 

IV rpynna - <<3ana,!I,>>. B Hee BOWJII1 see oeTasw11ee.H 
Ta6JII1ll,hl eMepTHOeTI1. 

Ha OeHOBe 3TOH rpynn11p0BKI1 B ,ll,aJibHeHWeM eTp011Jli1Cb 

lleTbipe rpynnhi MO,ll,eJibHbiX Ta6JI11U, eMepTHOCTI1. 

Oeo6eHHOeTI1 rpynnhi I - 6oJiee BbiCOKaH AeTeKaH 11 eTap­

lleeKaH eMepTHOeTb, lleM B npe,!I,Bap11TeJibHOH MO,ll,eJII1. ,[I:JI.H 

rpynnhi II xapaKTepHa 6oJiee HI13KaH eMepTHOeTh, 11CKJIJOlla.H 

B03paeThi 40-50 JieT. Oco6eHHOeTh rpynnhi III - nO,ll,beM 

eMepTHOeTI1 B B03paeTaX 0-5 JieT 11 40 JieT 11 eTapwe, HO He 

TaKoi1 6oJihwoi1, KaK s rpynne I. Y rpynnhi IV HeT KaKI1X-JII16o 
el1eTeMaTI1lleeKI1X OC06eHHOerei1. 

,[I:JI.H OU,eHKI1 KalleeTBa rpynn11p0BKH 6hiJI 11eOOJlb30BaH 
KOppeJI.HU,110HHbiH aHaJII13. 

CJie,!I,yiOI.li,11M 3TanOM 6hiJI paelleT peri10HaJibHblX TI100BbiX 

Ta6JI11U, eMepTHOeTI1. B OTJII1ll11e OT nepBblX TI100BhiX Ta6JII1U, 

CMepTHOeTI1, paeelii1TaHHhiX B llp11HeTOHe B 1944 r., r,ll,e 

nOKa3aTeJib ,qx onpe,!I,eJIHJICH e nOMOll.l,b!O Jli1HeHHOH perpece1111 

n o e 1o , 3,ll,eeb 6biJIO 11enOJib30BaHO eolleTaHI1e Jli1HeHHOH 11 

norapi1QJM11lleeKoi1 perpeee11J1:. B Ka)f(AOM B03pacTe 6biJI11 pae ­

Cli11TaHbi ypasHeHI1H JII1HeHHOH 11 JIOrap11QJM11lleCKOH perpeec11i1 

,qx no e 1 0· <l>y HKU,I1H eB.H311, onpe,!I,eJI.HIOI.ll,a.H 3aBI1e11MOeTb ,qx 
OT e 1 o, eTp011JiaCb eJie,ll,yJOI.li,11M o6pa30M. Jli1H1111 Jli1HeHHOW 11 
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JJOrapw¢Mw4eCKOH perpeccwi1 nepec eKaJJWCb npw .llBYX 3 Ha4e­

Hl1flX e 10 • LI,JJfl Hl13KWX 3Ha4eHwi1 e10 (,llo nepsoro nepece'leHWfl) 

QJYHKI..I,l1fl CBfl3l1 Olll1CbiBaJJaCb ypasHeHWeM JIWHeHHOM perpec­

CI-111. B 11HTepsaJJe OT nepsoro nepeceqeHI1R .110 sToporo (.llJJR 

TO'IeK CO cpe,llHJ.1MI1 3Ha4eHl1flMI1 npO,ll0JI)KHTeJJbHOCTl1 )KJ.13Hl1) 

QJYHKI..1,11fl CBfl311 np11HI1MaJJaCb paBHOH cpe,llHeH ap11QJMeTI14eC­

KOH 113 .llBYX ypasHeHI1H perpecc1111. TiocJJe sToporo nepeceqe­

HI1R (,lVIR TO'IeK C BbiCOKOH np0,!1.0JI)KI1TeJJbHOCTbiO )KI13H11) :na 

QJ:(~KI..1,11fl Olli1CbiBaJJaCb ypasHeHI1eM JJOrapl1QJMI14eCKOH perpec­

CI1J.1; 

Ha OCHOBaHI111 noJJy'leHHOH QJYHKI..I,I111 CBfl311 ,lVIH Ka)K,l].OrO 

B03pacTa 6biJ111 paCC411TaHbl BeJJI14l1Hbl ,qx ,lVIH COOTBeTCTByiO­

Ill.I1X X, ,lVIH pa3JII14HbiX 3Ha4eH11H He3aBI1Cl1MOH nepeMeHHOH 

e1 o. Ka)K,ll.OMY e1 o cooTseTCTsyeT, TaKI1M o6pa3oM, pHA ,qx, 
X= 0, l, 5, 10, ••• , 80. LI,JJH Ka)K,l].OrO TaKOrO pH,ll.a ,qx 6biJ111 

paCC411TaHbl Ta6JJWI..I,bl CMepTHOCTH. 

BHa'laJJe 6biJJ npose.n.eH pac'leT Ta6JJI1U. AJJH )KeHill.HH. llp11 

3TOM 6biJIJ.1 no.n.o6paHbl TaKI1e 3Ha4eHI1fl e I O, 4T06bi cpe,ll.Hflfl 

npO,ll0JI)KI1TeJJbHOCTb npe,ll.CTOHill.eH )KI13Hl1 np11HHMaJJa COOT­

BeTCTBYIOill.l1e 3Ha4eHI1fl C rnarOM 2,5 ro.n.a. flOKa3aTeJJl1 COOT­

seTCTBYIOill.eH Ta6JJHU.bi MY)KCKOH cMepTHOCTW pacc'IHTbJsaJJHCb 

aHaJJorH'IHO, a 3Ha4eHI1e napaMeTpa e 1 0 onpe.n.eJJHJJOCb 11CXOAH 

113 CJIO)KI1Bllii1XCH COOTHOllieHHH B llOB03paCTHOH CMepTHOCTI1 

MY )K'IHH 11 )KeHill.HH. 

llp11 pacqeTe nepsbiX MOAeJJbHbiX Ta6JJWU. cMepTHOCTI1 OOH 

6hiJJ peaJJI130saH HeCKOJJbKO wHOH no.n.xo.n.. CHa'laJJa OTbiCKHsa­

JJacb B3aHMOCBfl3b Me)K,l].y noKa3aTeJIHMJ1 CMepTHOCTI1 B ABYX 

CMe)KHbiX so3pacTHbiX rpynnax (HanpHMep, 1Qo KoppeJJwposa­

JJOCb c 4q 1; 4q 1 - c fiQ fi 11 T . .n..). CooTHorneHwe sepoHTHOCTei1 

CMepTW ,lVlfl Ka)K,l].OH napbl CMe)KHbiX B03paCTHbiX rpynn 

Olli1Cb!BaJIOCb C llOMOill.biO napa6oJJ BTOpOrO nOpH,l].Ka, KOTOpbie 

Onpe,ll.eJJRJIHCb MeTO,l].OM HaHMeHblliJ1X KBa,ll.paTOB. 

llepsaH 113 cepHH MO,l].eJJbHbiX Ta6JJHU. CMepTHOCTH pac­

C411TbiBaJJaCb Ha OCHOBe 17 ypasHeHJ.1H AJIH Ka)K,ll.OrO 113 17 ypoB­

HeH, Ha'IHHaH CO 3Ha4eHJ.1fl I Qo, HeCKOJibKO MeHbllierO, 'I eM 

np11 CaMOM HI13KOM ypOBHe CMepTHOCTI1, KOTOpb!H 6biJI B 

Ta6JJHI..I,aX, llOCJJY)KI1BlliJ.1X 11CXO,l].HbiMI1 ,lVlfl MO,l].eJJbHbiX Ta6JJI1I..I,. 

CJJe,ll.YIOill.He 16 yposHeH MOAeJJbHbiX Ta6JJl1U. 6biJJH noJJy­

qeHbi ,l].Jifl pR,ll.a 3Ha4eHI1H MJJa,l].eH'IeCKOH CMepTHOCTH C rnarOM 

5 % 0 OT 1Q0 = 20 % 0 ,!1.0 IQO = 100%. 

BTopaR cep11H noKa3aTeJJei1 - AJJH ocTaJJbHbJX 23 ypos­

HeH - paCC411TbJBaJJaCb ,l].Jifl 3Ha4eHI1H OT 1 Qo = 100 % o ,!1.0 

1qo = 330 % C l1HTepsaJJOM B 10 % 0 • flOCJJe,ll.HHH, 40-H ypOBeHb 

np11 3TOM COOTBeTCTBOBaJJ MaKC11MaJibHOH CMepTHOCTH B Ta6JJI1-

I..I,aX, OOCJJY )KJ1Bllii1X 11CXO,l].Hb!MI1 ,l].Jifl MO,l].eJJbHbiX Ta6JJI1I..I,. 

CJJe.n.yiOill.I1M 3TanoM pacqeTa nocJJe noJJy4eHI1H Kpl1BbiX 
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,qx .llJIH 40 y posHeH 6biJJ pacqeT e0• B Ta6JJHU.ax .IVIH HaceJJeHHH 

06011X llOJIOB llOKa3 aTeJJb 113MeHHJICfl OT 18,83 B COpOKOBOM 

y posHe .n.o 71,71 ro.n.a a nepsoM yposHe. 

3aTeM MO,l].eJJbHbie Ta6JJJ1I..I,bl CMepTHOCTI1 paCC411TbiBaJJI1Cb 

,lVlfl MY)K411H 11 )KeHill.HH OT,l].eJJbHO. 0HJ1 CTp011JII1Cb Ha OCHOBe 

COOTHOllieHI1H Me)KAY CMepTHOCTbiO )KeHill.HH 11 MY)K411H, BbiHB­

JJeHHbiX 3Mn11p114eCKI1. 

B ocHosy pacqeTos 6hiJJo noJJO)KeHo cooTHorneHI1e noJJos 

B nOKOJJeHHH. LI,Jifl p0,!1.11Bllii1XCfl 3TO COOTHOWeHI1e np11HI1Ma­

JJ0Cb Ha yposHe 105- 106 MaJib411KOs Ha 100 POAI1BWHXCH 

.n.eso'leK. 3aTeM npe.n.noJJaraJJocb, 'ITO npH6JJH311TeJJbHO K 20 ro­

.n.aM 411CJJeHHOCTb JJI1U. MY)KCKoro 11 )KeHcKoro noJJa BbipaBHI1Ba­

eTCH a pe3y JJhTaTe 6oJJbrnel1 cMepTHOCTH MY)K'IHH. C yseJJI14e­

HHeM cpe,ll.HeH np0,!1.0JI)KJ1TeJJbHOCTI1 )KJ13Hl1 pa3pb!B B llOKa3a­

TeJJRX sepOHTHOCTI1 c MepTH ,ll.JJH MY)K4HH 11 )KeHill.HH pacTeT 

so scex B03pacTHbiX rpynnax. 

LI,JJH KOHTpOJJH llOJJY'IeHHbiX pe3yJJbTaTOB 6biJI11 npe,l].sap11-

TeJJbHO paCC411TaHbl 'leTbipe ycpe,l].HeHHbie Ta6JJHI..I,bl CMepTHOC­

TI1. J1CKJII0411B 29 MeHee ,l].OCTOBepHbiX Ta6JJJ1U., asTOpbl crpyn­

nHpOBaJJJ1 OCTaJJbHbJe CJJe,l].yiOill.11M o6pa30M ( Ta6JJ. 4. 7). 

rpynna 

A 
8 
c 
D 

Ta6JII1L\a 4.7 

CpeJJ.HRR npoJlOJJJK H TeJibHOCT b I 4Hcno Ta6nHu c MepTHOCTH , 

)K H J H H LI.JI JI 060 H X 00}10 8 BX O.lUill.lHX 8 rpynny 

65 neT 11 6onee 2i 
55,0-64,9 ro.na 51 
45,0- 54,9 ro.na 34 
45 neT 11 MeHee 23 

MeTOA11Ka pac'leTa Ta6JJHU. CMepTHOCTI1 OOH Heo.n.HoKpaT­

HO llO,ll.BepraJJaCb Kp11TI1Ke. llp11 3TOM yKa3biBaJIOCb Ha ,ll.Ba ee 
He,l].OCTaTKa. 

TiepsbiH He.n.ocTaTOK. K03QJQJHU.11eHT MJJa.n.eH'IeCKOH cMepT­

HOCTH 1q0 3aHJ.1MaeT B MeTO,l].HKe I..l,eHTpaJJbHOe, Bbi,l].eJJeHHOe 

llOJIO)KeHHe, nO HeMy Onpe,ll.eJJHJOTCfl BCe 11Hble BepORTHOCTI1 

c MepTH. BMecTe c TeM cMepTHOCTb Ha nepsoM ro.n.y )Kl13HH 

BeCbMa llO,ll.Bep)KeHa npeXO,ll.fllll.I1M BJIJ.1HHI1HM, QJJJIOKTyai..I,HHM, 

11 COOTBeTCTBYIOill.I1H llOKa3aTeJib Hepe,l].KO 11CKa)KaeTCH B pe-
3YJJbTaTe orn116oK yqeTa. 

BTopoi1 He.n.ocTaToK. flapa6oJJI14ecKaR perpecci1H y.n.osJJeT­

BOp11TeJibHO Oll11CbiBaeT CBH311 B cepe,!1.11He 06JJaCTJ1 Onpe,l].eJJe­

H11H, HO 11CKa)KaeT 11X Ha KOHI..I,aX 11HTepBaJJOB. C yqeTOM 3TOrO 

cnyCTfl ro.n. 6biJJa paCC411TaHa elll.e O,l].Ha Cep11H THOOBbiX Ta6JJI1I..I,, 

r.n.e napa60JJI14ecKaH perpeccHH 6biJJa 3aMeHeHa JJHHeHHOH. 

C. Jle.n.epMaH 11 )1(. Bpea nposeJJH ¢aKTOpHbiH aHaJII13 

0TKJIOHeHI1H OT cpe,l].Hero 3Ha4eHI1fl B03paCTHbiX sepOHTHOCTeH 
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CMepT11 AJUI BCeX 158 nap Ta6JIJ11.~, BOllleAlll11X B Tl1nOBble 

Ta6JII1~bi 00 H. BbiJII1 BbiAeJieHbl miTb cpopMaJibHbiX cpaKTopos, 

o6bHCHHIOUJ,I1X 96 % sap11a~1111 seJIHtJI1H ,qx. B 11HTepnpeTaLJ.HI1 

)1(. Byp>Kya-OHrna 3TH pe3yJibTaTbi BbirJIHAHT cJieAYJOW.HM 

o6pa30M. 

llycTb C1, C2, C3, C 4 11 Cs - 3HatJeHHH 3TH X nHTH cpaKTOpOB 

CMepTHOCTH AJIH KOHKpeTHOrO HaCeJieHI1H, a mx - 3AeCb CpeA­

Hee 3HatJeHHe K03cpcp11~11eHTOB CMepTHOCTI1. TorAa K03cpcp11-

~HeHT CMepTHOCTH B onpeAeJieHHOM B03paCTe X np11 AaHHOM 

yposHe AeikTBHH nepetJHCJieHHbiX cpaKTopos npHHHMaeT cJie­

AYJOW.11M BHA: 

mx = f.tx (A)c' (B x)c' (Cx)c' (,[l.)c' (Ex)"' , 

rAe C1, C2, C3, C4, Cs 3aBHCHT OT ypOBHH 3AOp0BbH 11 YCJIOBHW 

>KI13HI1 HaceJieHI1H 11 OA11HaKOBbi AJIH scex B03pacTos; Ax, Bx, 
e x, Dx 11 Ex - K03cpcp11~11eHTbl, KOTOpbie 3aBHCHT TOJibKO OT 

B03paCTa 11 OAHHaKOBbl AJIH scex HaceJieHI1M. YposeHb CMepT­

HOCTH, COOTBeTCTBYIOUJ,I1M cpeAHeMy 3HatJeHHIO AJIH 158 Ta6JII1~, 
AOCTHraeTCH np11 C 1, C 2, C3, C 4 11 Cs , paBHbiX 0: 

mx = f.tx· 

OcTaHOBHMCH noApo6Hee Ha HHTepnpeTa~l111 BbiAeJieHHbiX 

nHTI1 cpaKTOpOB. <l>aKTOp C 1 OnpeAeJIHeT o6UJ,I1M yposeHb 

CMepTHOCTH. BeJIHlJHHbl mx = f-L r (A, ) c, np11 pa3JII1lJHbiX 3H8tJe­

HI1HX C 1 qpe3BbJtJaMHO 6JII13KI1 K Tl1nOBbiM Ta6JIH~aM CMepT­

HOCTH OOH c cooTseTCTBYJOW.HMH 3HatJeHI1HMI1 cpeAHel1 npo­

AOJI>K11TeJibHOCTH >KH3HH np11 pO>KAeHI111 eo. OcTaJibHbie cpaKTO­

pbi Oni1CbiB810T OTKJIOHeHHH OT Tl1nOBbiX Ta6JII1~. 
TaK, BTOpOM cpaKTOp (c2) OTpa>KaeTCH TOJibKO H8 CMepT­

HOCTH B B03pacTaX CTaprne 25 JieT; ero B03AeMCTBI1e He-

3HatJI1TeJibHO B B03pacTaX OT 25 AO 35 JieT, 3aTeM OHO 

B03p8CTaeT 11 AOCTI1raeT M8KCI1MaJibHOrO 3HatJeHI1H B B03pacTe 

55 JieT, a 3aTeM y6blsaeT; s so3pacTax cTaprne 75 JieT 

BJII1HHHeM 3Toro cpaKTopa MO>KHO npeHe6petJb. TpeTHI1 cpaKTOp 

(c3 ) AeWCTByeT B npeKJIOHHbiX B03paCT8X. lJeTBepTbiM (c4) -

B B03p8CTaX AO 5 JieT, a nHTbiM cpaKTOp (cs) BJIHHeT Ha 

CMepTHOCTb TOJihKO MY>KCKOrO HaceJieHHH B B03pacTe OT 5 
AO 70 JieT. 

)1(. Byp>Kya-llHrna pa3pa6oTaJI nonpasotJHbie K03cpcpH­

~11eHTbi AJIH KoppeK~HH noKa3aTeJiel1 Tl1nOBbiX Ta6JII1~ OOH, 

C TeM lJT06hl np116JII1311Tb HX 3Ha1JeHHH K nOKa3aTeJIHM 

peaJibHbiX Ta6JII1~. C nOMOUJ,h!O TaKOrO np11eMa 11 6biJII1 MOA11-

cp11~11pOBaHbl MOAeJibHbie Ta6JIH~bi OOH. 

<DaKTOpHbiH 8H8JII13 OK83aJICH CTOJib nJIOAOTBOpHbiM, 'ITO 

OH 6biJI BHOBb np11MeHeH np11 paCtJeTe Tl1nOBbiX Ta6JIH~ 
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cMepTHOCTI1 OOH 1982 r . ThnOBhie Ta6JII1~bi 6biJII1 pacctJI1-

T8Hbi CJieAYIOW.11M o6pa30M. 

Ha nepsoM 3Tane 6biJia nposeAeHa rpynn11posKa 36 Ta6-

JIH~ CMepTHOCTH B 3aBI1CI1MOCTI1 OT xapaKTepa OTKJIOHeHHM 

B03p8CTHOrO pHAa sepOHTHOCTei1: CMepTH ,qx OT COOTBeTCTBYIO­

UJ,erO pHAa, B3HToro 113 Tl1nOBbiX Ta6JIH~ CMepTHOCTI1 KoyJia 

11 ,ll.eMeHH, cepHH <<3anaA»,- c TOM >Ke cpeAHel1 npOAOJI>KI1-

TeJibHOCTbJO >KI13HI1 np11 pO>KAeHI111, 'ITO 11 B paCCM8TpHsae­

MOM Ta6JIH~e. BbUICHI1JIOCb, 1JTO OCHOBHble pa3JII1lJI1H CBH3aHbl 

C oco6eHHOCTHMI1 CMepTHOCTH B AeTCKI1X B03pacTaX. 

3aTeM AJIH K8>KAOM 113 tJeTbipex rpynn 11 AJIH scero 

MaccHsa, OTAeJibHO AJIH MY>KtJI1H 11 >KeHUJ,11H, 6hiJI11 pacctJHTa­

Hbi MaTp11~bl napHbiX K03cpcp11~11eHTOB KOppeJIH~1111 BeJI11lJI1Hbl 

,Dx = log it ( ,q x> AJIH B03p8CTOB 0, 1' 5, ... , 80 JieT. HanOMHI1M, 

'ITO Jog it ( ,q) = Y 2Jn ~. C nOMOUJ,b!O CTaHAapTHOH npo-
-,qx 

~eAYPbl cpaKTOpHOrO 8H8JII13a - <<MeTOAa rJiaBHbiX KOMnO­

HeHT>> - 6biJIH BbiAeJieHbl Tp11 cpaKTopa, oni1ChlsaJOrn.He 97% 
sap11a~1111 BeJII11J11Hbl , Ox, npHtJeM nepBblM cpaKTOp 06bHCHHeT 

OKOJIO 90 % sap11a~1111. B o6rn.eM B11Ae AJIH Ka>KAOM Ta6JII1~bi 
CMepTHOCTH cnpaBeAJIHBO COOTHOllleHHe: 

k 

, Dx = ,Yx+ ~ amUmx ' 
m = l 

rAe , Y x - cpeAHee 3HatJeHHe JIOrHTOB sepoHTHOCTel1 CMep­

TH B B03pacTe X BO BCeM M8CCI1Be; k - lJI1CJIO BbiAeJieHHbiX 

cpaKTOpos; u mx - BJIHHHHe m-ro cpaKTOpa Ha T Dx; am - ypo­

BeHb m-ro cpaKTOpa, COOTBeTCTBYIOUJ,HH A8HHOM T86JII1~e. 
B KatJeCTBe cepHH THnOBblX Ta6JIH~ CMepTHOCTI1 6biJII1 B3H­

Tbl Ta6JII1~bl C HyJieBbiMI1 ypOBHHMI1 BTOpOrO 11 TpeTbero 

cpaKTOpOB 11 C pa3JII1lJHblMH 3H8tJeHHHM11 ypOBHeM nepBOrO 

~8KTOpa, T. e. COOTBeTCTBYIOUJ,I1e , Ox 38nHCbiB810TCH B BHAe 

T X +am umx . BbiJI11 nOA06paHbl TaKHe 3HatJeHI1H am' lJT06bi 

COOTBeTCTBJIOUJ,aH BeJII1lJ11Ha e0 npHHI1M8Jia ~eJibie 3HatJeHI1H. 

HecOMHeHHYIO nOJib3J np11 paclJeTax THnOBbiX Ta6JII1~ MO­

>KeT np11HeCTI1 np11BJietJeHHe AaHHbiX o npHtJHHax cMepT11 7• 

BMecTe c reM MeTOAHKa 11cnoJib30BaHHH A8HHbiX o CMepT­

HOCTI1 no np11tJHHaM np11 pactJeTe rnnosbiX Ta6JII1~ pa3pa6o­

TaHa Kpai1:He cJia6o. (K TOMY >Ke TPYAHO pacctJI1TbiBaTb Ha 

noJiytJeHHe no He60Jibllli1M Tepp11TOp11HM AOCTOBepHbiX Ae­

TaJibHbiX nOKa3aTeJiei1:, xapaKTep113YIOUJ,11X CMepTHOCTb no 

npl1tJ11H8M CMepT11.) 

EAHHCTBeHHYJO 113BeCTHYJO HaM nonbiTKy ycTaHOBHTb 

CBH3b Me>KAY B03p8CTHOH CMepTHOCTb!O 11 o6UJ,I1MI1 xapaKTe-

7 Ha 3 TO yKa3biBaeT 11 E. C. EoJJbWaKooa [2] . 
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pHCTHKaMH CMepTHOCTH nO npH4HHaM npeAnpHHHR C. llpec­

TOH [ 48), KOTOpblH, OnHpaHCb Ha AaHHble 0 CMepTHOCTH no 

npH4HHaM B 165 HaceneHHHX [ 49], nonhiTancH onpeAenHTb 

napaMeTpbl ypaBHeHHH perpeCCHH BHAa (ARH Ka)KAOrO B03-

pacTa OT 0 AO 80 neT): 

!nrPx=ax+.; ,b,m;, 
l . 

rAe rPx - aepOHTHOCTb AO)KHTHH; mi - CTaHAapTH30BaHHbiH 

K03QJQJHI.I,HeHT CMepTHOCTH OT i-H npH4HHbl . 

.ll:M npoaeAeHHH noApo6Horo aHanH3a 6hinH BbiAeneHbi 

cneAYIOII.I,He rpynnhi npH4HH cMepTH: ry6epKyne3; APYrHe HH­

cpeKI.I,HOHHbie H napa3HTapHbie 6one3HH; 6one3HH opraHOB Ahi­

xaHHH; AHapeHHhle 3a6oneBaHHfl H OTAeRbHhle npH4HHbl nepH­

HaTaRhHOH CMepTH; BCe HeC4aCTHble cnyqaH, OTpaaneHHfl H 

TpaBMhi; MaTepHHcKaH cMepTHOCTh, APYrHe H HeT04HO o6o-

3Ha4eHHhie npH4H.Hbl CMepTH. 

KaKHe )Ke npaKTH4eCKHe BhiBOAhi n03BOnHeT CAenaTh npo­

BeAeHHhiH aHanH3 MeTOAOB nOCTpOeHHH THnOBhiX Ta6nHI.I, 

CMepTHOCTH? 

Bo-nepahiX, ::~Tany KOHCTpyHpoaaHHH MOAenH AOR)KHa 

npeAllleCTBOBaTh rpynnHpOBKa TeppHTOpHH. l1MeHHO 3TOT 

npHeM oKa3ancH nnOAOTBOpHhiM npH pacqeTe Ta6nHU. Koyna 

11 .LJ:eMeHH 1966 r. H THnOBhiX Ta6nHI.I, OOH 1982 r. napa­

MeTpaMH rpynnHpOBKH MOryT CRY)KHTb KaK B03paCTHbie xa­

paKTepHCTHKH CMepTHOCTH, 4TO npeAn04THTeRbHee, TaK H ee 

KYMYRHTHBHhie xapaKTepHCTHKH. 

Bo-BTOphix, a KaqecTae 6a3oaoro noKa3aTenH ARH pacqeTa 

THnOBhiX Ta6nHI.I, l.l,enecoo6pa3HO npHHflTh B03paCTHble Be­

pOHTHOCTH CMepTH ,qx, HCXOAHhiH nOKa3aTeRh Ta6nHI.I, CMepT­

HOCTH. 

CcpopMynHpoaaHHaH a Haqane naparpacpa 3aAaqa He npeA­

nonaraeT pacqeTa cepHH THnOBbiX Ta6nHU.; HaM AOCTaT04HO 

nOCTpOHTh THnOBhle Ta6nHI.I,bl - MOAenH CMepTHOCTH OAHOpOA­

HhiX rpynn TeppHTOpHI1. B cHny 3Toro Tpe6yeT cneu.HanhHOro 

H3y4eHHfl BOnpOC 0 l.l,enecoo6pa3HOCTH npHMeHeHHH cpaKTOp­

HOrO HRH perpeCCHOHHOrO aHaRH3a. ObiTh MO)KeT, AOCTaT04HO 

OrpaHH4HTbCH npOI.I,eAYpaMH rpynnHpOBKH H ycpeAHeHHfl, KaK 

npH pacqere qeThipex MOAenei1 A, B, C, D (THnOBhie Ta6nHU.hi 

cMepTHOCTH OOH, 1955 r.). 0AHaKo a KaqecTae napaMeTpa 

rpynnHpOBKH, nO-BHAHMOMy, nyqrne B3flTh He e0, a e 5 HRH e 10, 

KaK a MeTOAHKe Koyna " .LJ:eMeHH. 

qTO KacaeTCfl AaHHbiX 0 CMepTHOCTH nO npH4HHaM, TO, 

nO-BHAHMOMy, OHH MOryT 6biTh HCnORh30BaHbl RHlllb Ha 3Tane 

rpynnHpOBKH TeppHTOpHH. 
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5. BOCllPOH3BO,ll.CTBO HACEJIEHHH H MHrPAU,HH 

5.1. CTa6HJnt3aU,HH CTPYKTYPhi HaceJJeHHH c MHrpau,Hei1 1 

5.1.1. MaTeMaTH'tecKoe onHcaHHe 

3a nocneAHHe rOAhl MHOroe CAenaHo B o6nacTH H3y4eHHH 

H COAep)KaTeRbHOrO aHaRH3a OCHOBHblX MHrpai.I,HOHHbiX TeH­

AeHI.I,HH (HanpHMep, [2), [8), [11), [13j), pa3pa6oTaHbl 

HeKOTOpble MeTOAhl HX QJOpMaRbHOrO OnHcaHHH, HCnOnh3ye­

Mbie B npHKnaAHhiX pa6oTaX (HanpHMep, (10) ). 0AHH 113 

nyTeH AaRbHeifrnero pa3BHTHH HCCReAOBaHHH 3aKnJ04aeTCH B 

pa3pa60TKe MaTeMaTH4eCKOrO OnHCaHHH MHrpai.I,HOHHhiX npo­

l.l,eCCOB. TaKOe OOHCaHHe AOR)KHO OCHOBhiBaThCH Ha HaH6onee 

Ba)KHblX Ka4eCTBeHHbiX xapaKTepHCTHKaX paCCMaTpHBaeMOrO 

npou.ecca. 3TH xapaKTepHCTHKH AOR)KHhi nocneAOBaTenhHO 

AeTaRJ13HpOBaTbCH AflH nOBhlllleHHfl COOTBeTCTBHfl pe3yRhTa­

TOB pacqeTOB no MOAenH cTaTHCTH4ecKHM AaHHhiM. Heo6xo­

AHMO OTMeTHTh, 4TO Ka)KAbiH ypOBeHh OnHCaHHfl o6naAaeT 

OnpeAeneHHOH aBTOHOMHOCThiO, TaK KaK BbiBOA COOTHOllleHHH 

H HHTepnpeTai.I,Hfl 411CReHHhiX pacqeTOB 6a3Hpy!OTCfl Ha He­

KOTOpOM 6onee HRH MeHee l.l,enhHOM Ha6ope npeAnOChiROK. 

PacrnHpeHHe TaKoro Ha6opa npHBOAHT K nocTpoeHHIO y)Ke 

CReAYJOII.I,ero ypOBHfl OOHCaHJUI. 

llp11 BhiAeneHHH HCXOAHOH CHCTeMhl OOKa3aTeneJ1, nono­

)KeHHhiX B OCHOBY nocneAY1011.1,ero MaTeMaTJ14eCKOrO aHaRH3a, 

aBTOpbl CTpeMHRHCb o6ecne4HTb ee MeTOAOROrJ14eCKOe COOT­

BeTCTBHe KOHKpeTHbiM HCCReAOBaHHflM MHrpai.I,HOHHOrO npO­

I.I,ecca (2, 11). l1Hcp0pMai.I,HOHHaH )Ke o6ecneqeHHOCTb pa3BJ1TO­

ro onHcaHHH HBnHeTcH AaneKo He nonHoi1. B CBH3H c 3THM 

npeAcTaaneHHOe Aanee 3aMKHyToe onHcaHHe npou.ecca Me)K­

TeppHTOpHanhHOH MHrpai.I,HH MO)KHO paCCMaTpHBaTb KaK OAHY 

113 B03M0)KHbiX CXeM BbiAeneHHfl CTaTHCTH4eCKOH HHQJOpMa­

I.I,HH, He06XOAHMOH Aflfl npOBeAeHHfl peanbHbiX pacqeTOB, npo­

aepKH BBeAeHHbiX rHnOTe3, a TaK)Ke pa3BHTJ1fl AaRbHeHlliHX 

HCCReAOBaHHH 3aBHCHMOCTH MHrpai.I,HOHHOrO npou.ecca OT 

QJaKTOpOB COI.I,J1MbH0-3KOHOMH4eCKOrO pa3BHTHfl perHOHOB. 

B [3) onHChiBaeTCH npou.ecc Me)KTeppHTOpHanhHOH MH­

rpaiJ,HH 6e3 yqeTa B03pacTHo-nonoaoi1 CTPYKTYPhl HaceneHHH 

pai1oHoa. B AaHHoi1 rnaae, npeACTaanHJOII.I,ei1 co6ol1 pa3BHTHe 

1 
OcHOBHble noJJO)J(eHH.II :nofi r naBbl ony6JJHKOB3Hbl B pa6oTe [ 4]. 
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[3), MHrpaLI,JUl H BOCnpOH3BOACTBO HaceJieHHH paCCMOTpeHbl 

COBMeCTHO. Ha OCHOBe pa3BHT0f0 OnHCaHHH MO)KeT 6biTb H3Y-

4eHO BJIHHHHe MHrpaLI,HOHHOfO npoLI,ecca Ha AHHaMHKY 803-

paCTHO-nOJIOBOH CTPYKTYPbi HaceJieHHH npH pa3JIH4HbiX sa­

pHaHTax nporH03a HCnOJib3yeMbiX MHrpaLI,HOHHbiX H AeMorpa­

cf>H4eCKHX xapaKTepHCTHK. B pa3AeJie npeAcTasJieHbi pe3YJib­

TaTbi 4HCJieHHbiX paC4eTOB, Ha OCHOBe KOTOpblX ccf>opMyJIH­

pOBaH pHA yTsep)KAeHHH, HBJIHIOll.I,HXCH o6o6lll,eHHeM H3BecT­

HbiX pe3yJibTaTOB TeOpHH CTa6HJibHOf0 HaCeJieHHH. 

OnHcaHHe MHrpaLI,HH HaceJieHHH Me)KAY 3KOHOMH4eCKHMH 

paHOHaMH CTpaHbi, COBOKynHOCTb KOTOpbiX COOTBeTCTByeT ee 

o6lll,eH TeppHTOpHH, 6a3HpyeTCH Ha CJieAYIOlli,HX OCHOBHbiX 

npeAnOJIO)KeHHHX. 

1. HaceJieHHe pa3rpaHH4eHo Ha rpynnbi no PHAY COLI,HaJib­

HO-AeMorpa¢H4eCKHX npH3HaKOB (TaKHX, KaK nOJI, B03paCT, 

pal1oH npO)KHBaHHH, speMH npO)KHBaHHH H Ap.). Heo6xOAH­

MOCTb TaKOfO pa3rpaHH4eHHH o6ycJIOBJieHa pa3JIH4HeM MHrpa­

li,HOHHOro nOBeAeHHH OTAeJibHbiX rpynn HaCeJieHHH. 

2. BseAeHbi xapaKrepHCTHKH, onHCbiBaiOlli,He HHTeHCHB­

HOCTb AeMOrpacf>H4eCKHX npOLI,eCCOB B Ka)KAOH rpynne 

(CMepTHOCTb, pO)KAaeMOCTb, MHrpaLI,HOHHaH nOABH)KHOCTb 

HAp.). 

3. BseAeHbi napaMeTpbi, xapaKTepH3YIOlli,He HanpaBJieH­

HOCTb COLI,HaJibHO-AeMOrpacf>H4eCKHX npOLI,eCCOB (HanpHMep, 

pacnpeAeJieHHe MHrpaHTOB no pal1oHaM sceJieHHH). 

4. BbiBeAeHbi ypasHeHHH, onHCbJBaiOlli,He AHHaMHKY Ka)K­

AOH coLI,HaJibHO-AeMorpa¢H4ecKol1 rpynnbi (HanpHMep, H3Me­

HeHHe CO BpeMeHeM 4HCJieHHOCTH KOpeHHOfO HaCeJieHHH B 

paHOHe). 

5 . .IJ:aHbl ypaBHeHHH, CBH3b1Bal0lli,He cf>a30Bble nepeMeHHbie 

MOAeJIH (MHrpaLI,HOHHbie nOTOKH H pacnpeAeJieHHe HaceJieHI1H 

Me)KAY rpynnaM11) C napaMeTpaM11 ABH)KeHI1H (K03cf>cf>11LI,11eH­

TaMH MHrpaLI,HOHHOH nOABI1)KH0CTH, CMepTHOCTH, pO)KAae­

MOCTH H np.) . 

6. C¢opMYJI11posaHbi ycJIOBI1H, npH KOTOpbiX MoryT 6biTb 

peweHbi see ypasHeHHH MOAeJIH. 

PaccMoTp11M AaJiee ¢opMaJII130BaHHOe on11caH11e MOAeJIH. 

0yCTb HCCJieAYeTCH Q 3KOHOMH4eCKHX paHOHOB 11 HaCeJieHHe 

Ka)KAOfO 113 HHX AeJII1TCH Ha KOpeHHOe 11 HeKOpeHHOe. K KO­

peHHOMY HaCeJieHHIO OTHeCeM JIIOAeH, npO)KI1BaiOlli,I1X Ha Tep­

pHTOpH11 AaHHoro pal1oHa AOCTaT04HO AOJiro (CKOJibKO HMeH­

Ho, yKa3aHO AaJiee), OCTaJibHbiX - K HeKOpeHHOMy HaCeJie­

HHIO. Heo6xOA11MOCTb TaKoro pa3AeJieHHH o6ycJIOBJieHa TeM, 

4TO MHrpaLI,I10HHaH nOABH)KHOCTb JIHLI,, CMeHI1BlliHX paHOH 

npO)KI1BaHHH, 3Ha'IHTeJibHO BbiiUe, 'leM y KOpeHHOfO HaCeJie­

HI1H, n03TOMy HX BKJiaA B COBOKynHbiH MHrpaLI,HOHHbiH nOTOK 
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AOJI)KeH 6biTb cylll,eCTBeHHbiM. KpoMe Toro, MHrpaLI,HOHHaH 

nOABH)KHOCTb 3aBHC11T OT BpeMeHH npO)KI1BaHHH Ha Tepp11TO­

pHH AaHHOfO paHOHa 11 paHOHa Bble3Aa [2). 0Ha C'II1TaeTCH 

TaK)Ke 3aBHCHlll,eH OT B03pacTa 11 noJia 
2

. B CBH311 C 3THM 

npeAnOJiaraeTCH 3aAaHHbiM B HeKOTOpb!H Ha'laJibHbiH MOMeHT 

to pacnpeAeJieHI1e l ~ (to, x) KopeHHoro HaceJieHI1H pal1oHa q no 

B03pacTy X 11 noJiy S (11HAeKC S np11HI1MaeT ABa 3Ha'leHI1H: 

0 cooTBeTcTsyeT )KeHCKOMY noJiy, 1 - MY)KCKOMy) 11 pacnpe­

AeJieHHe 'As q' Uo, T, x) HeKopeHHoro HaceJieHI1H pal1oHa q -
q u I 

BbiXOALI,eB 113 pa110Ha Q - no B03pacTy X 11 BpeMeHI1 npO)KI1-

BaHI1H T B paHOHe q. 
0603Ha'II1M '1epe3 k ~ (t, X) K03cf>cf>11LI,I1eHT Me)KpaHOHHOH 

MHrpaLI,110HHOH nOAB11)KH0CTI1 KOpeHHOfO HaceJieHI1H, KOTOpb!H 

npeACTaBJIHeT co6oJ1 AOJIIO KOpeHHOfO HaCeJieHI1H paHOHa q 
noJia s s B03pacTe x, Bbie3)KaiOlll,ero 113 AaHHoro pal1oHa s 

eA11HHLI,Y speMeHI1. PacnpeAeJieHI1e M11rpaHTOB 113 cocTasa 

KOpeHHOfO HaceJieHI1H paHOHa q nO paHOHaM BCeJieHHH q' = 1, 
... , Q o603Ha'111M '\'~q ' (t, x), npH'IeM ~'\'~q ' (t, x) = 1, q = 

q' 

= 1, ... , Q. TorAa pacnpeAeJieHHe 
1 ~-t~q ' (t, x) no B03pacTy x 

11 nOJIY S nOTOKa M11rpaHTOB 113 COCTaBa KOpeHHOfO HaCeJieHI1H 

paHOHa Q B q' B MOMeHT f 6yAeT 

1 ~-t~q ' (t, x) = '\'~q ' (t, x) k~ (t, x) l ~ (t, x), (5.1) 

q,q'= 1, ... , Q, S= 0,1. 

B ¢opMyJie (5.1) npo113BeAeHI1e k ~ (t, x) l ~ (t, x) npeAcTas­

JIHeT nOTOK M11rpaHTOB 113 COCTaBa KOpeHHOfO HaCeJieHI1H 

paHOHa q, a np0113BeAeHI1e '\'~q ' (t, X) k ~ (t, X) - 11HTeHCI1B­

HOCTb nepeceJieHI1H KOpeHHbiX )KI1TeJieH paHOHa q B paHOH q'. 
PacnpeAeJieHI1e Jll1ll,, BbiWeAWI1X 113 COCTasa KOpeHHOfO 

HaceJieHI1H paHOHa q' 11 npO)KI1BaiOlli,I1X B Te'leHI1e T JieT B 

paHOHe q no B03pacTy X 11 noJiy S, B TeKyiU11H MOMeHT 

speMeHI1 t o6o3Ha'II1M 'A~q ' (t, T, x). EyAeM C'111TaTh, 'ITO s coc­

Tas KOpeHHOfO HaCeJieHI1H paHOHa q BXOAHT JII1LI,a, npO)KI1Ba­

IOlli,He Ha ero Tepp11TOp1111 6oJiee T~q' JieT. BpeMH <<npH)KI1-

uaeMOcTI1>> T qq' onpeAeMeTCH 113 ycJIOBI1H, 4TO M11rpaLI,HOH­

HaH nOAB11)KH0CTb BbiXOALI,eB 113 paHOHa q', npO)KI1BaiOlli,I1X 

T qq ' JieT B pal1oHe q, cpasHHJiach c M11rpaLI,110HHOH nOAB11)K­

HOCThiO KopeHHoro HaceJieHI1H [ 11] :J. TorAa '111CJIO L qq' (t) 

2 
np11 )l;aJJbHei\wei\ Jl;eTaJJH3aL(HH OnHCaHHjj MHrpal\HOHHOrO npOL(ecca 

B03MO>KHO paCCMOTpeHHe pacnpe)l;eJJeHHjj HaceJJeHHjj no COL(HaJJbHbiM 

rpynnaM, no npo¢eccHoHaJJbHOMY npH3HaKy, no yposHJO o6pa3oaaHHjf 11 T. n . 

J BpeMjf npH>KHsaeMOCTH jfBJij!eTcjf, aoo6we rosop jf, <I>YHKL\Heil 

Pj!Aa )l;eMorpa¢H'IeCKHX xapaKTepHCTHK HaCeJJeHHjj, OAHaKo, B CBfl3H C TeM 

'ITO KOHKpeTHbiX HCCJJe)I;OBaHHH no 3TOMY BOnpocy HeT, yKa3aHHaH 

3aBHCHMOCTb s AaJJbHeilweM He y<tHTbJaaeTcjf. 
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JU1l.l, - ,BbiXOAU,eB H3 KOpeHHOrO HaCeJieHIHI pai1:0H3 q', H3XO­

A~J.UHXCH B MOMeHT t B paHOHe q H el..l.l,e He nepeweAWHX B 

COCT3B ero KOpeHHOrO H3CeJieHHH, paBHO 

oo Tqq' 

L qq' (t) = ~ \ \ A~q' (t,T,X) dTdX, q,q' = 1, ... , Q. (5.2) 
s= O. I o o 

.ll,aJiee npeAnOJiaraeTcH, 4TO AOJIH JIHU,, nepeexasnn1x B 

A3HHbiH pai1:0H H He 3A3nT11pyiOJ.UI1XCH B HOBbiX YCJIOBI1HX, 

33BI1CHT OT B03p3CT3 11 nOJia 11 yMeHbW3eTCH C yseJII14eHI1eM 

speMeHH npo)I(I1B3HHH. CooTseTCTBYIOJ.UHH napaMeTp MOAe-

JIH - K03¢¢11u,HeHT <<BbiTeCHeHI1H>> d ~q' (t, T, X) - 33A3eTCH 

K3K OTHOWeHI1e nJIOTHOCTI1 no speMeHI1 npO>KI1BaH~IH T 11 803-

paCTY X nOTOK3 ye3)1(310J.UI1X B MOMeHT t JII1l.l, - BbiXOAU,eB 

H3 paHOH3 q', H3XOAHJ.UI1XCH B Te4eHI1e T JieT B paHOHe q, 
K 11X nJIOTHOCTI1 no speMeHI1 npO>K11B3HI1H T 11 B03p3CTY X 

B pai1oHe q. 
PacnpeAeJieHHe M11rpaHTOB H3 COCT3B3 HeKOpeHHOrO H3Ce­

JieHHH no pai1oHaM sceJieH11H onpeAeJIHeTCH speMeHeM npo>KI1-

saHHH, paHOHOM npO>KI1B3H11H 11 11HAeKCOM pai10H3 Bble3A3 . 

B paccMaTpHsaeMoi1 MOAeJIH npeAnOJiaraeTCH cJieAyiOJ.UI1H xa­

paKTep 3TOH 33BHCHMOCTI1: C yseJIHtteHHeM BpeMeHI1 npO>KI1B3-

HHH H3 Tepp11TOpHH A3HHOI'O pai1:0H3 q yMeHbW3eTCH AOJIH 

JIHU,, pacnpeAeJieHI1e KOTOpbiX no pai1oHaM sceJieH11H cosna­

AaeT C pacnpeAeJieHI1eM M11rpaHTOB H3 COCTaBa ~opeHHOrO H3-

CeJieHHH pai1:0H3 nepBOH343JlbHOrO Bble3A3 q', 11 COOTBeTCT­

BeHHO B03p3CTaeT AOJIH JII1l.l,, pacnpeAeJieHHe KOTOpbiX no 

paiioHaM aceJieH11H cosnaAaeT c pacnpeAeJieHI1eM M11rpaHTOB 

· H3 cocTasa KOpeHHoro HaceJieHI1H npO>K11B3HI1H q. CooTseTcT­

BYIOJ.UI1e o6o3Ha4eHI1H ~~q' (t, T ,x) 11 a:q' (t, T, x), np114eM ec­

TecTseHHO npeAnOJIO>KI1Tb, 4TO ~~q' (t, T, X) MOHOTOHHO y6biB3eT 

noT Ha 11HTepsaJie [0, Tqq' ]. B pe3yJibTaTe BTOp114HOi1 MHrpau,1111 

JIHU, 113 COCT3B3 HeKOpeHHOrO H3CeJieH11H OHI1 nonaA310T B COC­

T3B HeKOpeHHOrO H3CeJieH11H paWOH3 BCeJieH11H, a 11HAeKC 

pai1oHa HX pacnpeAeJieH11H no pai1oHaM sceJieHI1H onpeAeJIHeT 

HHAeKC pai1:0H3 Bble3A3. 
lloA06Hoe nocTpoeHI1e npeAcTasJIHeT co6oi1 cnoco6 onl1-

caH11H npou,ecca aAanTau,1111 nepeceJieHu,a s HOBOM pai1oHe. 

fiepeXOAY B COCT3B KOpeHHOrO H3CeJieH11H A3HHOI'O pai10H3 

npeAwecTsyeT nep110A 113MeHeHI1H pacnpeAeJieH11H no pai1o­

HaM aceJieHI1H M11rpaHTOB 113 cocTasa HeKopeHHOro Hacene­

HHH 11 CHI1>KeH11H M11rpaU,110HHOH nOABI1>KHOCTI1 AO ypOBHH 

MHrpaU,I10HHOH nOABI1>KHOCTI1 KOpeHHOrO H3CeJieH11H A3HHOrO 

paiioHa. CooTseTCTByiOmee pacnpeAeJJeHI1e no so3pacTy M11rpa­

U,110HHOro nOTOK3 113 pai1oHa q B q' Jl11l.l, - Bb!XOAU,eB 113 

pai1oHa q", pacnpeAeJieHHe KOTOpbiX no pai1oHaM sceJieHI1H 
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cosnaAaeT C pacnpeAeJieHI1eM M11rpaHTOB 113 COCTasa KOpeHHO­

ro H3CeJJeHI1H pai1:0Ha q", Oni1CbiB3eTCH CJieAYIOJ.UHM Bblpa­

>KeHI1eM: 

2 s '\.., s T qqH s s s 
f.Lqq ' (t,x) =- y q" q' (t,x) \ ~qq" (t, T,x) d qq" (t, T,x) Aqq" (t, T,x) dT, 

q" n 

q,q'= 1, ... , Q, S=O,l. (5.3) 

Pacn'peAeJieHI1e >Ke no so3pacTy x nocJieAHei1 cocTaBJJHIO­

mew M11rpaU,110HHOrO nOTOKa 113 paHOHa q B q' JIHU, - BbiXOA­

U,eB H3 paiioHa q", pacnpeAeJiei-it!e KOTOpbiX no paiioHaM 

sceJieHHH onpeAe.(IHeTcH pacnpeAeJJeHHeM M11rpaHTOB 113 co­

cTasa KOpeHHOrO H3CeJieHI1H paiiOHa q, OnHCbiBaeTCH 

Tqq" 

3 f.L~q ' (t,x) = ~ y~q' (t,x) \ a:q" (t, T,x )d ~q" (!,T,x) A:q" (t, T, x) dT, 
q" 0 

q,q'= 1, ... , Q, s=0,1. (5.4) 

BseAeHHhie AOJII1 a, ~ YAOBJieTsopHIOT TO>KAeCTBY 

~~" · (t, T, x) +a~"· (t, T, x) = 1, 

4TO 03Ha4aeT cJieAYIOJ.Uee. Bee Bhie3>K3IOJ.UHe HanpasJI~IOTC~ 

B Apyr11e pai10Hhi TOJihKO B OAHOM 113 ABYX Ka4ecTs: JIH6o 

KaK KopeHHOe HaceJieHI1e paiioHa npeAhiAYJ.Uero npo>KI1BaHHH, 

JIH6o KaK KOpeHHOe HaceJieHI1e paiioHa TeKymero npo>KI1B3HI1H. 

CyMMa AOJiei1: M11rpaHTOB 3THX ABYX Tl1nos pasHa etJ.HHI1U,e. 

fipe)I(Ae 4eM BblllHCaTh 3aMKHYTYIO CHCTeMy ypasHeHI1H, 

xapaKrep113YIOllJ,YIO M11rpau,I10HHhii1 npou,ecc c y4eTOM socnpo-

113BOACTsa HaceJieHHH, He06XOA11MO HMeTb CJieAYIOJ.UHe K03¢­

¢11U,11eHTbi: B03paCTHOH CMepTHOCTH HeKOTOpblX >KI1TeJiei1 paii­

OHa q - Bb!XOAU,eB 113 paiioHa q' nOJia S - T]:q' (t, X), B03pacT­

HOH CMepTHOCTI1 KOpeHHOrO HaceJieHI1H paiiOHa q - T]~ (!,X), 

a TaK>Ke B03pacTHOi1 pO>KAaeMOCTI1 Pq (t, x) 11 p""' (t, T, x) AJJH 

KOpeHHOrO 11 HeKOpeHHOrO >KeHCKOrO HaCeJieHI1H paHOHa q 
COOTBeTCTBeHHO. 

Mo>KHO noKa3aTh [ 1], 4TO 113MeHeHI1e nJIOTHOCTI1 

A~q' (t, T,x) no speMeHI1 npO>KHBaHI1H 11 B03pacTy AJJH HeKopeH­

Horo HaceneHI1H pai1oHa q - BhJXOAU,es 113 pai1oHa q' oni1Cbi­

saeTcH ypasHeHI1eM 

at..~q· at..~q · at..~q · --+-+-at a. ax (d~q' (!, T,X) + ll~q ' (t,x)] ''A~q' (!, T,X). 
(5.5) 

CMbiCJI ypasHeHI1H COCT011T B TOM, 4TO H3MeHeHHe CO spe­

MeHeM ¢YHKU,1111 nJIOTHOCTI1 HeKOpeHHOI'O HaCeJieHI1H npeACTaB­

JJHeT co6oi1: MOHOTOHHOe y6biBaHI1e. CKOpOCTb y6hiB3HHfl 
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CKJiafl,biBaeTCfl M3 CKOpOCTM CMepTHOCTM 11 CKOpOCTI1 Bble3fl,a 

113 pai1oHa. CKopoCTb CMepTHOCTI1 nponopu,110HaJibHa nJIOTHOC­

TI1 HeKopeHHoro HaceJieHI1fl. Ko3¢¢11U,I1eHTOM nponopu,11o­

HaJibHOCTI1 flBJifleTCfl K03cPcP11U,11eHT CMepTHOCTI1 HeKOpeHHOrO 

HaceJieHI1fl. CKopocTh Bbie3fl,a M3 pai1oHa (cKopocTb <<BhiTecHe­

HI1fl») nponOpU,HOHaJibHa nJIOTHOCTI1 HeKOpeHHOrO HaCeJieHI1fl. 

Ko3¢cPI1U,11eHTOM nponopu,110HaJibHOCTI1 flBJifleTcfl K03cP¢11-

u,MeHT BbiTecHeHI1fl. OH xapaKTep113yeT 11HTeHCI1BHOCTb npou,ec­

ca M11rpau,1111 HeKopeHHoro HaceJieHMfl. 

CJiesa CTOI1T nOJIHafl npo113BOfi.Hafl no speMeHM Bfi.OJib 

npflMOH t - T = const, t - x = const, a cnpasa - cyMMa 

nJIOTHOCTeH no B03pacTy X M BpeMeHM npmtmBaHMfl T nOTOKOB 

ye3)1(al01ll,MX M yMepiiiMX B MOMeHT t. 3aMeTMM, liTO B npo­

CTpaHCTBe t, T, X HeKopeHHOH )I(MTeJib fi,BM)I(eTCfl Bfi,OJlb npflMOH, 

napaJIJieJibHOH t = T = X, T. e. 3a eAHHMU,Y BpeMeHM B03paCT 

)I(MTeJifl M BpeMfl ero npO)I(MBaHMfl B paHOHe yseJIMl!MBaiOTCfl 

Ha eAHHMU,Y speMeHM. il03TOMY fi,Jlfl perneHMfl (5.5) He06XOfi,M­

MO 3afl,aTb Hal!aJibHbie 

A~q' (to, T, x) (5.6) 

M rpaHMl!Hbie ycJIOBMfl 

A.~ q ' (t,O,x) = l~q - (t,x). (5.7) 

A.~q' (t, T, 0) =If \ ' A~q' (t, T, x) Pqq' (t, T, x) dx, (5.8) 
x , 

rfl,e ~ ~-: (t, X) - nJIOTHOCTb no B03pacTy X nOTOKa npMe3)1(aiO­

Ill,I1X B paHOH q BbiXOfi,U,eB 113 paHOHa q' (CM. [11)); X1, X 2 -

KpaHHMe 3HalleHMfl o6JiaCTM pO)I(fl,aeMOCTM; b0
, b I - fi,OJifl 

fl,esolleK M cooTseTcTseHHO MaJibliMKOB cpefi.M pOfi.MBrnMxcfl. 

HallaJibHhie ycJIOBMfl - 3TO nJIOTHOCTb HeKopeHHOro HaceJie­

HMfl no speMeHM npO)I(MBaHMfl M B03paCTY B HallaJibHbiH MOMeHT 

speMeHM t0• B npasoM. llaCTM ycJIOBMfl (5.8) CTOMT nJIOTHOCTb 

nOTOKa HOBOpO)I(fl,eHHbiX no speMeHM npO)I(MBaHMfl pOfi,MTeJieH. 

Y CJIOBMe (5.8) fl,aHO B npeFI,nOJIO)I(eHMM, liTO BpeMfl npO)I(MBa­

HMfl pe6eHKa Ha TeppMTOpMM fl,aHHOro pai1oHa cosnafl,aeT co 

speMeHeM npO)I(MBaHMfl ero pOfi.MTeJiei1 (MaTep11). TaKoi1 nofi,­

XOfl. npefi,CTaBJifleTCfl HaM60Jiee ecTeCTBeHHblM npM MOfl,eJIMpO­

saHMM npou,ecca npM)I(MBaeMOCTI1. 

MeTOfl. nepefi.BM)I(KM no so3pacTaM MO)I(HO o6o61ll,MTb Ha 

MMrpaU,MOHHbiH npou,ecc (TOrfl,a ero MO)I(HO Ha3BaTb MeTOfi,OM 

nepefi,BM)I(KM no B03pacTy M BpeMeHM npO)I(MBaHMfl) 11 npefi,­

CTaBMTb perneHMe ypaBHeHMfl (5.5) B KBafl,paTypaX, eCJIM' pa3-

6MTb npOCTpaHCTBO t, X, T Ha TpM o6JiaCTM M BOCnOJib30BaTbCfl 

Ofi.HMM M3 ycJIOBMH (5.6) - (5.8). B fl,aHHOM Bbipa)l(eHMM 

K03cPcPMU,I1eHTbl nepefi,BI1)1(KM MMeiOT Bl1fl, 3KCnOHeHTbl C nOKa3a-
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TeJieM, YliMTbiBaiOILI,MM npou,eCCbi M11rpaU,11M M CMepTHOCTI1. 

OT perneHMfl sonpoca o TOM, liTO npOI130lliJIO paHbrne c Ka)l(­

fl.biM HeKopeHHhiM )1(11TeJieM - pOf1.11JICfl JIM )I(MTeJib B fl,aHHOM 

paHOHe, npMeXaJI JIM B paHOH, 11JII1 )1(11JI C MOMeHTa to,- 3aBM­

CMT, s KaKyro M3 o6Jiacrei1 npocTpaHcTsa t, x, T OH nonafl,aeT 

M COOTBeTCTBeHHO KaKMM M3 Tpex Bbipa)l(eHI1H He06XOfi,MMO 
BOCnOJib30BaTbCfl: 

),s , (t, T, x) = exp { - f (d~q ' (t - T+ T', T', x - r + r' ) + w 0 

+ q;/Q, (t-T+ T', X- T+ T' )) dT' } ~ ~~ (t - T, X- T) 

np11 t - to-T > 0, X- T > 0; 

A,~q' (t, T, x) = exp {- l (d~q' (t - T + T', T', X- T+T' ) + 
T~t+tn 

+ l] ~q' (t -T+T', X-T+T') ) dT'} A.~q' Uo, to+T-t, to+x-t) 

npM t-t0-T~ 0, x-t+ to;;;, O; 

A~q' (t, T, x) = exp { - r (d~q' (t-x + T' , T-x+r', T') + 
0 

+1J~q' (t - x + r' , T' ) ) dT'} b' \'' flqq' (t- x, Y ) A~q' (t-x, T-x, y) dy, 
x, 

np11 t - to-x > 0, x~ T, T€ 10, Tqq' ], xt:[O, oo). 

ilepsoe Bbipa)l(eHI1e Oni1CbJBaeT fi,I1HaMI1KY lii1CJia HeKOpeH­

HbJX )1(11TeJiei1. pai1oHa q, np11exasrnMx nocJie MOMeHTa 1
0

, 

BTOpoe - fi,I1HaMI1KY HeKopeHHblX )1(11TeJieH paJ1oHa q, npO)I(M­

BaBlliMX B MOMeHT ! 0 Ha Teppi1TOp1111 paHOHa q, 11, HaKOHeU,, 

TpeTbe - f1.11HaMI1KY pOf1.11Bllii1XCfl y HeKopeHHoro HaceJieHI1fl 
pai1oHa q - BhiXOfl.u,es M3 pai1oHa q' . 

ilJIOTHOCTb / ,~-;_ (t, X) no B03pacTy X nOTOKa BbiXOJlU,eB 113 

paHOHa q', nepeXOfl,fllll,I1X B COCTaB KOpeHHOrO HaCeJieHI1fl 

pai1oHa q s pe3yJihTaTe npo)I(MBaHI1fl T qq' JJeT s pai1oHe q, co­
CTaBJJfleT 

z~; (t,x) = lc;;;; <t,Tqq'•x), q,q'= l , ... , Q, S = O,l. (5.9) 

113MeHeHI1e fiJJOTHOCTI1 no B03pacTy KopeHHOrO HaCeJJeHI1fl 
pai1oHa onMCbiBaeTcfl ypasHeHI1eM 

ut ' at' 
-iJq+~=- [k ~ (t, x) + 'l ~ (t, x)] t;, (t, x) + L L ~; (t , x) (5.10) I ux 

q' 

BIJ,OJib npflMOH t-x = const c Ha4aJJl>HbiM11 / ~ (t o, x) = 10,1 
(x) 
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11 rpaHI1lJHblMI1 ycJIOBI1.HMI1 ~ ~ (t, 0) = b s \' ' Pq (t, x) [
0

</ (t, x) dx. 
X o 

)l,M noJiyt.JeHI-I.H 33MKHYTOH CI1CTeMbl ypasHeHJ.IH 11 npoBeAeHI1.H 

COOTBeTCTBYIOllJ,I1X paClJeTOB He06XOA11MO 11MeTb COOTHOllleHI1e 

AJI.H nJIOTHOCTI1 no B03p3CTY X nOTOK3 M11rpaHTOB - BbiXOAU,eB 

113 paHOHa q', nOn3A310lli,I1X B MOMeHT speMeHI1 I B COCT3B 

HeKOpeHHOrO H3CeJieHI1.H paHOHa q, KOTOpOe o603H3lJeHO Bbillle 

qepe3 z~;. (I, x). B COOTBeTCTBI111 co CAeJiaHHbiM11 npeAnOJIO)Ke­

HI1.HMI1 o6 113MeHeHI111 11HAeKC3 pai.foHa Bble3A3 B pe3YJibT3Te 

BT0p114HOH M11rpaU,I111 11MeeM 

L ~t (t, x) = k ·~· (t , x) y~.4 (t , x) l ~. (t, x) + 

T q"q' 

+L:y~." (t,x) I B ~"q' (t,-r,x)d ;t' ' q ' (t,-r,x)/,~ ""' (l,T,X)d-r+ 
q" 0 

T q'q" 

+ L 'A~." (t , x) I a.~'q" (t, T, x) d~'q" (t, T, x) 'A;t'q" (t, -r,x) d-r, (5.11) 
q" 0 

rAe nepsoe cJiaraeMoe s npasoi.f yacTI1 cooTseTcTsyeT noToKy 

M11rpaHTOB 113 COCT3Ba KOpeHHOrO HaCeJieHI1.H paHOHa q'; 
BTOpOe - CYMM3pHOMY nOTOKY Ml1rpaHTOB 113 COCT3B3 He­

KOpeHHOrO HaCeJieHI1.H scex paHOHOB - BbiXOAU,eB 113 paHOH3 

q', He 113MeH11Bllli1X np11Hu,11na pacnpeAeJieHI1» no pafloHaM 

sceJieHI1H s pe3yJibTaTe npo)K11BaH11H s HOBOM pai.foHe; TPeTbe -

nOTOKY M11rpaHTOB 113 COCTaBa HeKopeHHOrO HaCeJieHI1» paft­

OHa q', 113MeHI1Bllli1X np11HU,I1n pacnpeAeJieHI1» no paftoHaM 

sceJieHI1» s pe3yJibTaTe npO)KI1BaHI1». 

EcJII1 npeAnOJIO)KI1Tb, lJTO AaHHa» MOAeJih o6ecnet.JeHa 

He06XOAI1MOH 11Hcp0pMaU,11eH, TO B pe3yJibTaTe pellleHI1.H 

CI1CTeMbl ypasHeHI1H (5.1) - (5.11) MOryT 6biTb onpeAeJieHbl 

COBOKynHbie M11rpaU,I10HHbie nOTOKI1 Me)KAY paHOHaMI1 mqq' (/) 
11 11x so3pacTHo-noJiosa» cTpyKTypa f.t~q ' (I, x) B B11Ae 

m qq' (I) = ~ I f.l~q ' (t , x) dx, 
s= O, l 0 

3 
s ~ ; s 

f.tqq' (t, x) = f.lqq' (t, x) , 
i= l 

a TaK)Ke AI1HaMI1Ka so3pacTHo-noJiosoi1 cTpyKTYPhi HaceJieHI1» 

paHOHOB, Oni1CbiBaeMa» ypaBHeHI1eM 

iJL~1 (/ , x) + iJL ~ (/ , X) _ 5' (" " (/ x) -li s , (/,X)) -D'q. (t,X) = 
- ~ rq'(J ' rqq at iJx q' 

= S~ (t, x)- D~ (t, x), 
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Tqq' 

r A e D~ (t, x) =YJ~ (t,x) l ~ (t,x) +~ I YJ ~q · (t,x) 'A~q ' (t, r , x) dr-
q' 0 

B03paCTHa» nJIOTHOCTb nOTOKa yMeplll11X B paHOHe q noJia S 

B MOMeHT t; S~ (t, X) - B03paCTHO-nOJIOBa» CTpyKTypa M11rpa­

L1,110HHOrO np11pOCTa pai.foHa q. 
lloTOK pOAI1Bllli1XC» B pafloHe q oni1CbisaeTc» paseHCTBoM: 

Tqq' 

L" (t,O) = b"\" (p" (t,x) l~ (t,x) + L: I Pqq' (t, T, x) X 
q X 1 q' 0 

X 'A;;". (t, T, x) dT) dx. 

llpeACT3BJieHH3» CI1CTeMa A11cpcpepeHU,I13JibHbiX ypaBHeHI1H 

11 KOHelJHbiX COOTHOllleHI1H n03BOJI.HeT paCClJI1T3Tb A11H3MI1KY 

411CJieHHOCTI1 11 so3pacTHo-noJiosoi.f CTPYKTYPhi M11rpau,I10HHbiX 

nOTOKOB 11 BCeX BBeAeHHbiX K3Terop11H HaceJieHI1». )l,JI» 3TOrO 

AOJI)KHbi 6hiTb 33A3Hbi Hat.JaJibHhie 11 rpaHI14Hhie ycJIOBH» 

OCHOBHbiX cpa30Bb!X nepeMeHHbiX, xapaKTep113YIOill11X pacnpe­

AeJieHI1e HaCeJieHI1H,- nJIOTHOCTI1 [ ~ (t,X) 11 A.~q' (t, T, X) 11 3H3-

lJeHI1» napaMeTpos AB11)KeHI1» HaceJieHI1H k ~ (t, x), y ~"' (t, x), 

~"' (t,-r,x), ~q' (t,T,x), ~~q· (t,T,x), P qq' (t,T,x), 'YJ~q' (t,x), 

YJ~ (t,x), Pq (t,x) 

Ha 11HTepsaJie speMeHI1 [to, T] np11 scex AOnycTHMbiX 3Hat.Je­

HH»X HHAeKCOB 11 He33BI1C11MbiX nepeMeHHbiX T, X, T. e. AM 

scex BbiAeJieHHbiX rpynn HaceJieHHH. 

5.1.2. Ka'leCTBeHHble CBOHCTBa MOll,eJIH 

H 'IHCJJeHHble 3KCnepHMeHTbl 

Ha ocHose npeACTaBJieHHoro onHcaHH» 6hiJIO 113yt.JeHo 

BJII1.HHI1e M11rpaU,HOHHOrO npou,ecca Ha AHH3M11KY B03paCTHO­

nOJIOBOH CTPYKTYPhi HaceJieHI1.H. CooTBeTCTBYIOillHe 11CCJieAO­

saHH» seJII1Cb no ABYM HanpaBJiemt»M. llepsoe CB»3aHo c 

o6o61lleHHeM KJiaCCI14eCKHX pa60T B o6JiaCTH TeOpeTI1lJeCKOH 

AeMorpa¢1111 - Teop1111 cTa611JihHOro HaceJieHI1.H. B paMKax 

3TOH TeOpHH A11HaMI1Ka lJI1CJieHHOCTI1 H COCTaB HaceJieHI1H 

113Y4310TC.H B npeAnOJIO)KeHHH 0 Hei13MeHHOCTI1 napaMeTpOB 

pe)KI1Ma BOCnp0113BOACTBa HaceJieHI1.H. 0CHOBHOH pe3yJibTaT, 

noJiyt.JeHHbiH A. JloTKoi.f (eM. [9]) npH paccMOTpeHHH OAHO­

pafloHHOH 3aAatJH, rJiaCHT, lJTO so3pacTHa» cTpyKTypa HaceJie­

HI1» BbiAeJieHHOrO peri10Ha C TelJeHI1eM speMeHH CTpeMI1TC.H 

K HeKOTOpOMY CT3U,I10H3pHOMY pacnpeAeJieHI110, 113MeHeHHe )Ke 

lJI1CJieHHOCTH np011CXOA11T no 3KCnOHeHU,113JibHOMy 33KOHY H 

onpeAemreTc» cooTBeTCTBYIOilli1M TeMnOM pocTa. CosoKynHoe 

paCCMOTpemte HaCeJieHH.H OTAeJibHbiX paHOHOB 6e3 yt.JeTa 

MHrpaU,HH np11BOA11T K CJieAyiOlll,eMy pe3yJibTaTy: npH t -+ oo 

TeMn pocTa 11 B03pacTHaH CTPYKTypa onpeAeJI»IOTCH npeAeJih-
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HOH so3pacTHOi1 CTPYKTypoi1 11 TeMnoM pocTa pai1oHa, 11Mei0-
LIJ,ero MaKCI1MaJibHbiH TeMn pOCTa (5.11). 

B pe3yJibTaTe nposeAeHHbiX pactJeTos c¢opMYJI11posaHHbie 
noJIO)KeHI15l o cTa611JI113au.1111 TeMnos pocTa 11 CTPYKTypbi 
HaceJieHI15l 6biJI11 3KCnep11MeHTaJlbHO OOATBep)KAeHbl. Ilp11 
11CCJieAOSaHI111 CTa611JibHOrO HaCeJieHI15l 6biJl 11COOJlb30BaH 
np11HLJ.I1n aHaJII13a npou.ecca cTa611JII13aLJ.I111 s ycJios11nx 
cp11KC11pOsaHHOrO BO speMeHI1 6oJiee lU11pOKOrO (no CpasHeHI110 
C MOAeJibiO JIOTK11) KJiacca napaMeTpOS AS11)KeHI15l HaCeJieHI15l, 
a 11MeHHO scex xapaKTep11CTI1K socnp0113SOACTsa 11 M11rpau.I1-
0HHOro ;:is11 )KeHI15l. IlOA4epKHeM, 'ITO s o6LIJ,eM cJiyqae napa­
MeTpbi AS11)KeHI15l nsJI5110Tcn ¢YHKLJ.I1ei1 speMeHI1. B pe3yJihTaTe 
aHaJII13a yAaJIOCb ycTaHosi1Tb cJieAYIOill,11e 3aKOHOMepHOCTI1: 

1. Bo3pacTHan cTpyKrypa HaceJieHI15l Ka)KAOro 113 pai1oHos 
np11 He113MeHHOH 11HTeHCI1SHOCTI1 M11rpaLJ.I10HHOrO npou.ecca 
CTpeM11TC5l K HeKOTOpOMY CTaLJ.I10HapHOMy pacnpeAeJieHI110. 

2. IlpeAeJibHbie so3pacTHbie CTPYKTypbi HaceJieHI15l OTAeJib­
HbiX paHOHOS He COSOaAaiOT Me)KAY co6oi1. 

3. TeMnhi pocTa tJI1CJieHHOCTI1 scex KaTerop11i1 11 so3pacT­
HbiX rpynn HaCeJieHI15l OTAeJibHbiX paHOHOS CTpeM5lTC5l K HeKO­
TOpOMY npeAeJibHOMY 3Ha'leHI110. 

4. IlpeAeJibHbie TeMnbi pocTa scex pai1oHos cosnaAaiOT 
Me)KAY co6oi1, COOTBeTCTSYIOLIJ,ee 3HatJeHI1e OTJll1'laeTC5l OT 
npeAeJibHoro TeMna pocTa HaceJieHI15l 6e3 ytJeTa npou.ecca 
Me)KTepp11TOp11aJibHOH M11rpaLJ.I111. 

5. YAeJlbHbie 411CJieHHOCTI1 HaceJieHI15l OTAeJibHbiX pai1oHos 
CTpeM5lTC5l K HeKOTOpblM npeAeJlbHbiM 3HatJeHI1HM, S006LIJ,e 
rosop51 OTJl114HblM OT 0 11 1, KaK 3TO np11HI1MaeTCH S MHOrO­
pai10HHOH MOAeJII1 CTa611JibHOrO HaCeJieHI15l 6e3 yqeTa M11rpa­
LJ.I111. 

,lJ,JIH cpopMaJihHOH 3ani1CI1 CSOHCTS CTa611JibHOrO HaceJieHI15l 

SSeAeM CJieeyiOLIJ,11e o603Ha'leHI15l: ubq (t, x) - YAeJI~Htr~x)S03-
paCTHa5l OJIOTHOCTb HaCeJieHI1H pa110Ha; bq (t,X) = Ttl)• 
~ q 

I bq (t,x) dx = 1, w (t) = L (t) I L(t) - yAeJibHbiH sec Hace-o q q 

JieHI1H pai1oHa q s HaceJieHI111 scei1 cTpaHbi; ~ (t, x) = 
=f.. (t, x) I I (t, x) - yAeJibHbiH sec KopeHHOro HaceJieHI15l 

uq q u 

pa11oHa q so seeM HaceJieHI111 pa11oHa q; uqq' (t, T, x) - yAeJib-
Han OJIOTHOCTb HeKOpeHHOrO HaCeJieHI15l nO speMeHI1 npO)KI1Ba­
HI1H so seeM HaceJieHI111 pai1oHa q: 

uqq' (t, T, x) = 'Aqq' (t, T, x) l lq (t, x) ; ~ (t, x) + 
T ' 

-f--~ l Uqq·+ (t,T,X)dT= 1; 
q' 0 
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rq (f)= Sq (t) I Lq (t)- o_THOCI1TeJibHbiH M11rpaLJ.MOHHbiH npM­
pocT pai1oHa q; aq (t) = Lq_(t) I Lq (t) - TeMn pocTa HaceJie­
HM5l pai1oHa q; a ( t) = L ( t) I L ( t) - TeMn poeT a scero 
HaCeJieHM5l. 

TorAa npM nocT05lHHbiX napaMeTpax M11rpaLJ.I1M 11 pe)KMMa 
BOCnp0113SOACTSa HaceJieHM5l CyLIJ,eCTSYIOT npeAeJII>I npM t -+ OC> 

cpa30Sb!X nepeMeHHbiX: bq (f, X), Wq (f), u: (f, X), Uqq' (f, T, X), 
a TaK)Ke 

lim r (t) = r0 lim a (t) = 
t.-.oo q qt-oo q 

lim a (t) = a 0 
• 

l ~"" 

Mo)KHO noKa3aTb, 'ITO TeMn pocTa CTa611JibHoro HaceJieHI1H 
a

0 
onpeAeJI5leTC5l S3SelUeHHbiM cpeAH11M K03cpcp11LJ.MeHTOM 

ecTeCTSeHHOrO np11p0CTa HaCeJieHI15l paHOHOS. )1,JI5l 3TOrO 
onpeAe~I1M K03cpcp11LJ.I1eHT e~ ecTecTseHHoro np11pocTa HaceJie­
HM51 pa110Ha q: 

·":.! Tqq ' 

<= Ll I Pqq' (t,x) u~~· (T,X) b ~ (x) dTdx+ 
q' X 1 0 

+ xf Qq(x)b~(x)u~ko(x)dx-
X! 

- i' r b~(X)U~k0 (X)'Y]~(X) dx-
s=O,l 0 

oo Tqq' 

- L L:l I u ~~ (r,x)'YJ~q ' (x)b ; (x)dTdx, 
s=O. l q' 0 0 

rAe S npasoi1 tJaCTM CTOMT pa3HOCTb 411CeJI pO)KAeHMH l1 
CMepTeH, npMXOA51LIJ,MXCH S cpeAHeM Ha OAHOrO )KMTeJIH pai1oHa 
q s eA11H11LJ.Y speMeHI1. 3Aecb YtJTeHbi pa3JI114115l napaMeTpos 
BOCnp0113BOACTBa KOpeHHOrO 11 HeKopeHHOro HaCeJieHI15l. TeMn 
pOCTa HaCeJieHI1H paHOHa q CKJiaAbiBaeTC5l 113 ecTeCTBeHHOrO 

0 0 0+ 0 np11pocTa 11 M11rpau.I10HHOro np11pocTa: aq = a = eq rq . 
A6coJIIOTHaH seJII1411Ha np11pocTa HaceJieHI1H pai1oHa q s 

eAI1HI1LJ.Y speMeHI1 a;Lq = a" Lq = e~Lq + r~Lq = e~Lq +Sq. 

IlOACTaSI1S CIOAa Lq' 11MeeM U0 w; L = e~ w~ L+ sq . 
IlpocyMM11posas nocJieAHee Sbipa)KeHI1e no seeM q 11 ytJTH, 

'ITO CYMMa M11rpaLJ.I10HHblX np11p0CTOS no SCeM paHOHaM pasHa 
HYJIIO, noJiytJI1M Tpe6yeMbii1 pe3yJihTaT: 

a0 
= Le~ w~ · 

q 

Ilp11 3TOM CTa611JibHOe HaCeJieHI1e scex paHOHOS MO)KeT 
6biTb npeACTaBJieHO s SI1Ae np0113BeAeHI1H cpyHKLJ.I111, He 3asl1-
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C51I.IJ;eH OT t, Ha 3KCnOHeH'ry OT BpeMeHI1, Hanpi1Mep ,li,JI51 

KOpeHHOrO 11 HeKOpeHHOrO HaceneHI1H: 

z: (t,x) = l.:.u u~" (x) b~ (x) w~ eaf, 

\q· (t, T, x) = L0 u~q' (T, x) b~ (x) w~ en?· 

ll,aHHbie ypaBHeHI1H 03HallaiOT, liTO lii1CReHHOCTb BCero 

HaceneHI1H 11 Ka)f(.n;oii ero rpynnhi so scex paiioHax 113MeHHe T CH 

no 3KCnOHeHTe C O,l(I1HaKOBbiM TeMnOM pOCTa a" . 
CooTHOUieHI1H s s11.n;e 3KcnoHeHT, aHanorl1liHbie .n;aHHbiM, 

MOryT 6biTb Bbini1CaHbl ,l(RH BCeX M11rpaLI,110HHbiX nOTOKOB H 

nnOTHOCTeH 3TI1X nOTOKOB no B03pacry. 

CooTBeTCTBYIOI.IJ;He rpaqmKH npe.n;cTasneHbi Ha pHc. 5.1 -
5.4. Ha p11c. 5.1, 5.2 H3o6pa)f(eHa A11HaMHKa so3pacTHOH CTpyK­

TYPbi o.n;Horo 113 pai1oHos c ylleTOM MHrpau,HH 11 6e3 Hee. 

Ka)f(.n;aH BbiUiene)f(arn;aH KpHsa51 c.n;sHHyTa Ha e.n;HHHU.Y MaCUITa-

6a no oc11 a6cu.Hcc 11 H3o6pa;>KaeT 113MeHeHI1e so3pacTHOi1 

CTPYKTYPhi, npo11cUie.n;Uiee 3a 12 ycnosHbiX <<neT>>, no cpaBHeHHIO 

c HH)f(ene)f(aw;ei1. Ha p11c. 5.3 noKa3aHa AHHaMI1Ka TeMnos 

pocTa HaceneHH51 UiecTH pai1oHOB (1-6) H scero HaceneHH51 

(7) 6e3 MUZpaZJUU. 0TMeTHM xapaKTep 3aBHCI1MOCTI1 COBOKyn­

HOrO TeMna pOCTa: OH KaK 6bi nO,l(THrHsaeTCH K MaKCI1MaRbHO­

My, npH 3TOM CTPYKTypa HaceneHHH OT,l(enhHbiX pai1oHos 

11 COOTBeTCTBYIOI.IJ;He TeMnbi pOCTa y)f(e CTa6HRI1311posani1Cb. 

Ha p11c. 5.4 np11se.n;eHa .l(I1HaMHKa TeMnos pocTa UieCTI1 

paHOHOB (1-6) H BCero HaceneHI1H (7) npu HaAU~UU MUZpa­

ZJUU. XapaKTep H3MeHeHI1H TeMnos pocTa cyw.ecTseHHO OTnH­

llaeTcH, Ha6RIO,l(aeTCH HX BblpaBHI1BaHHe. 06'bHCHHeTCH 3TO 

TeM, liTO B ,l(aHHOM Cnyllae B03paCTHO-nOROBaH CTpyKrypa 

HaceneHHH paHOHOB 11CnbiTbiBaeT B03MYW.eHI1e Henocpe,l(CTBeH­

HO CO CTOpOHbl nOTOKOB npHe3;>KaiOI.IJ;HX 11 Bbie3)f(aiOI.LJ.I1X 11, 

KOCBeHHbiM o6pa30M, 113·3a 113MeHeHI1H napaMeTpOB BOCnp0113-

BO,l(CTBa BCero HaceneHHH paHOHa, Bbi3BaHHOrO H3MeHeHHeM 

COOTHOUieHHH KOpeHHbiX 11 HeKOpeHHbiX )f(J.fTenei1, ,l(eMorpaqm­

lleCKHe napaMeTpbi KOTOpbiX pa3RHllaiOTCH. OpH 3TOM M11rpa ­

LJ.I10HHbiH npnpocT BbinOJIHHeT poJib oTpHU.aTeJibHOH o6paTHOi1 

CBH311 Me)f(,l(y HaceJieHHeM pa3JIHliHbiX paHOHOB, a BOCnp0113BO,l(­

CTBO HaCeJieHHH (pO)f(,l(eHHH H CMepTH) np11BO,l(HT C TelleHHeM 

speMeHH K 3aTyXaHHIO npe,l(bl,l(yi.LJ.HX B03MYW.eHI1H B03paCTHOH 

cTpyKTYPbi. B pe3yJibTare so3pacTHo-noJiosaH CTPYKTypa Hace­

JieHI1H paHOHOB CTa6HJIH311pyeTCH ,l(JIH Ka)f(,l(OrO paHOHa Ha 

csoeM yposHe, reMn )f(e ero pocTa np116JII1)f(aeTcH K TeMny 

pOCTa COBOKynHOrO HaceJieHI1H. Op11 HaJII1lii1H M11rpaLJ.I111 OH 

y)f(e onpe.n;eJIHeTcH He MaKCHMaJihHbiM cpe.l(H scex pai1oHos 

TeMnOM ecTeCTBeHHOrO npHpOCTa, a pe)f(I1MOM BOCnpOH3BO,l(­

CTBa HaceJieHHH so scex pai1oHax. 
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paHOHa C y'leTOM MHrpal.\HH 

PHc. 5.2 . .ll:HHaMHKa B03pacT­
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PMc. 5.3 . .ll:HHaMMKa TeMnoa pocTa 'IHCJieHHOCTH 
HaceneHHll 6e3 y'leTa MHrpal.\HH 

0 TMeTI1M, liTO npe .n;cTasneHHOe Oni1CaHI1e MO;>KeT 6biTb HC­

n OJib 30BaHO ,li,JIH nOCTpOeHI1H KOMnJieKCHOrO perHOHaJibHOrO 

.n;eMor p a qmqec Koro nporH03a. AsTopaMH 6biJIH npose.n;eHbi 

COOTBeTCTBY IOW.He 3KCnepHMeHTaRbHbie paclleTbl. 0TCYTCTBI1e 

CTaTI1CTHllec Ko l1 11HcpopMaLJ.HI1 no pH.n;y OCHOBHbiX noKa3aTeJiei1: 
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c(..q., X• ro.o. 

,I /' • A 71"" .• ,. .L ~ t <• .. > 

PHc. 5.4. JlH!laMHKa TeMnoo pocTa 4HCJJeHBOCTH HaceJJeHHH 
C y4eTOM MHrpal.\HH 

MOAeJIH 11 HeAOCTaTOliHOe pa3BI1THe MeTOAOB npOrH03HpOBaHHH 

3THX noKa3aTeJieH He ll03BOJIHJIH peaJIH30BaTb B03MO)KHOCTH 

MOAeJII1 B OOJIHOM o6beMe. Ilo::>TOMY npHUIJIOCb orpaHI1lii1TbCH 

cepHeH sap11aHTHbiX paclleTOB nepcneKTHBHOH B03paCTHO­

OOJIOBOH cTpyKTYPbi ceJihCKoro Hac eJieHHH coto3HbiX pecny6JII1K 

11 paifoHOB PC<l>CP no ynpoiiJ.eHHOH aJiropHTMHlleCKOH cxeMe 

Ha OCHOBe cyiiJ.eCTBYIOIIJ.eH 11Hcp0pMaU,HH. Ilo AaHHbiM 0 lii1C­

JieHHOCTI1 11 so3pacTHo-noJiosol1 cTpyKType ceJibCKoro HaceJie­

HI1jj 3a 1970-1976 rr. 11 0 B03paCTHbiX K03QlQlHU,HeHTaX 

pO)KAaeMOCTH 11 cMepTHOCTH yAaJIOCb pacclii1TaTh perHoHaJib­

Hbie B03paCTHO-OOJIOBble KO::>cpcpHU,HeHTbl HHTeHCHBHOCTH 

M11rpaU,110HHOI'O npHpOCTa B OHTHJieTHHX rpynnax HaCeJieHHH 

(cpeAHHe 3a yKa3aHHbiH nep110A). Ha ocHose noJiylleHHbiX 

TaKI1M o6pa30M AaHHbiX 6biJI CAeJiaH sapHaHTHbiH nporH03 

Ha 1985 11 1990 rr. C ylleTOM 11 6e3 ylleTa MHrpaU,HH, llOATBep­

AH sw11l1 npHrOAHOCTb MOAeJII1 AJIH u,eJIH nporH03HpOBaHHH 

lii1CJieHHOCTH 11 so3pacTHo- noJiosoif cTpyKTYPhi HaceJieH11H 

perHoHa. 
B 3aKJIIOlleHHe XOTeJIOCb 6hi o6paTHTb BHI1MaHHe Ha Ba)K-

HOCTb npo6JieMbl Bbi6opa CI1CTeMbl OOKa3aTeJieH CTaTI1CTHlle­

CKOH HHcp0pMaU,HI1, a TaK)Ke pa3pa6oTKH cneu,HaJibHbiX MeTO­

AOB ee aHaJII13a 11 nporH0311pOBaHI1H, Op11eHTHpOBaHHbiX Ha 

11COOJib30BaHI1e B paMKaX 3aMKHYTOH MaTeMaTHlleCKOH MOAeJII1. 

IlpeAJIO)KeHHaH B MOAeJII1 CHCTeMa OOKa3aTeJieH yKa3biBaeT 

He06XOA11Mbie · AOllOJIHeHHH B CTaTHCTHlleCKOH 11Hcp0pMaU,I111, 
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KOTOpbi e AaJIH 6bi B03M0)KH0CTb npHMeHHTb npeAJiaraeMyiO 

MOAeJib AJIH peweHI1H KOHKpeTHbiX aHaJIHTHlleCKHX H npaK­

THlleCKHX 3aAall AeMOrpacp11lleCKOrO nporH0311pOBaHHH H TeM 

caMhiM cnoco6cTBOBaJIH 6bi cosepweHCTBOBaHI1IO ero MeTOAO­

JIOrHH. 

5.2. MHrpau,HH H CTapeHHe HaceJieHHSI 
4 

5.2.(. fiOCTaHOBK3 33.[l.a4H 

l13secTHO, liTO s ycJIOBI1j!X 3aMKHYTbiX AeMorpacp11lleCKI1X " 

CI1CTeM CTapeHHe B03paCTHOrO COCTaBa HaceJieHI1H BCeU,eJIO 

onpeAeJIHeTCH CHI1.1KeH11eM K03cpcp11U,I1eHTa pO.IKAaeMOCTH 

11 npaKTI14eCKH He 3aBI1CI1T OT yseJII1lleHHSI cpeAHeH npOAOJI­

)KI1TeJibHOCTI1 lleJIOBelleCKOH .IKI13HH. <<CHI1.1KeHHe p0)K­

p.aeMOCTI1,- nHUieT A. CosH,- eAHHCTBeHHaH npHliHHa cTa­

peHJ.1H HaceJieHHH. CHI1.1KeHI1e cMepTHOCTH cnoco6cTsyeT 

CKOpee OMOJIO.IKeHI110 HaceJieHHH» [ 14, C. 53). 
BMecre C TeM 04eBHAHO, liTO OnpeAeJieHHe OCHOBHOrO 

cpaKTopa npou.ecca CTapeHI1H B 3aKpbiTOM HaceJieHI1H eiiJ.e 

He p.aeT AOCTaTOLfHbl X OCHOBaHI1H AJISI nOHI1MaHHH H 06bHCHe­

HI1H 3aKOHOMepHOCTeH ero pa3BI1TI1SI B HaCeJieHHH OTKpbl­

TOM - c M11rpau,11el1. Ilp11lleM oco6eHHO Ba)KHO YliHTbiBaTb 

ee CBH311 c B03pacTHOH CTPYKTypoif HaceJieHI1H s ceJibCKOH 

MeCTHOCTI1 11 rOpOACKHX noceJieHI1HX, rAe B CHJIY HpKO 

Bbipa.IKeHHbiX OAHOCTOpOHHeH HanpaBJieHHOCTH H B03pacT­

HOH H36HpaTeJibHOCTH nepeMeiiJ.eHI1H cnoco6Hhi OKa3biBaTb 

pewaiOIIJ.ee, no OTHOWeHI110 K pO.IKAaeMOCTH H CMepTHOCTH, 

BJII1SIHHe Ha xapaKTep 11 TeMObl H3MeHeHHH B03paCTHOrO 

cocTasa HaceJieHHH. TaK, 3. PocceT OTMellaeT, liTO <<CeJio 

xapaKTep113yeTCH, KaK npaBI1JIO, 60JibWeH OJIOAOBHTOCTbiO, 

lleM ropoA. CMepTHOCTb TaK.IKe llaiiJ.e scero Bhiwe B ceJie, 

lleM s ropoAe. KaK TOT, TaK 11 Apyrol1 cpaKTOp AeifcTBYIOT 

B HanpaBJieHHI1 OMOJIO.IKeHHSI CeJia. IlOCKOJibKy, OAHaKO, 

6oJiee MOJIOAOH so3pacTHOH CTPYKTypol1 xapaKTep113yeTcH 

He CeJIO, a rOpOA, TO CTaHOBHTCH HCHO, liTO TpeTHH YliHTbi­

BaeMbiH 3AeCb cpaKTop - nepep.B11.1KeHHe HaceJieHHH - AeH­

cTsyeT B o6paTHOM HanpaBJieHHH, T. e. CTap11T CeJibCKOe 

H OMOJia)KI1BaeT rOpOACKOe HaCeJieHI1e, npHlleM B03AeHCTBI1e 

;noro cpaKTOpa HaCTOJibKO 3HaliHTeJibHO, liTO ABa nepBbiX 

cpaKTOpa, a HMeHHO: pO)KAaeMOCTb H CMepTHOCTb - OTOAB11-

raiOTCSI Ha BTOpOH nJiaH>> [ 12, C. 461) . 
CJieAYeT, OAHaKo, cKa3aTb, liTO npHBeAeHHbie noJIO)KeH11H 

Aa!OT HeCKOJibKO ynpOIIJ.eHHOe 11 He COBCeM BepHOe npeA-

4 BnepBbie Hane4aTaBo o KBHre «BonpOCbi AeMorpaQ>H4eCKOii TeopHH >>. 
KHeo, 1975, c. 118- 140. 
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CTaBJieHHe 0 CBH3HX MHrpa~HH C npo~eCCOM CTapeH11H. 

B AeHCTBI1TeJihHOCTI1 3TH CBH311 He CBOAHTCH JII1lllh K npHMOMY 

B03AeHCTBI110 nepeMe~eH11H Ha AaHHbiH npo~ecc, a HMeiOT 

pa3JII14Hbie, cyUJ;eCTBeHHO OTJII14aiOUJ;I1eCH no CBOI1M noCJieA­

CTB11HM ¢opMbi npOHBJieHI1H. Mo)KHO BhiAeJII1Th cJieAYIOUJ;I1e 

OCHOBHbie ¢opMbl B03AeHCTBI1H M11rpa~l111 Ha B03paCTHOH 

COCTaB HaCeJieH11H: 
1. OpHMoe (HenocpeACTBeHHOe) BJI11HHI1e, Bbipa)KaiO-

UJ;eecH B Tex H3MeHeH11HX so3pacTHOH CTPYKTYPhi, KOTopbie 

nponcxoAHT a HeH KaK pe3yJihTaT co6cTBeHHO Bbie3Aa 

(B'be3Aa) M11rpaHTOB. 
2. KocseHHOe BJI11HHI1e, npoHBJIHIOUJ;eecH s TOM, 4TO 

BCJieACTBI1e npHMOl'O BJIHHH11H M11rpa~I1H CKa3biBaeTCH 

Ha ypOBHe K03cPcPI1~11eHTa p0)KAaeMOCTI1 11 TaKI1M nyTeM 

Bbl3biBaeT Te 11JII1 11Hble 113MeHeHI1H B03paCTHOl'O COCTaBa. 

QqeB11AHO, 4TO B peaJibHblX YCJIOB11HX nOCJieACTBI1H 

o60HX Tl1nOB BJII1HHI1H, KOTOpbie MO)KHO Ha3BaTb COOTBeT­

CTBeHHO <<nepB114HbiM>> 11 <<BTOpH4HbiM>>, B3ai1MOCBH3aHbl 

11 npaKTI14eCKI1 HeOTAeJIHMhi APYr OT Apyra, nocKOJibKY 

JII06ol1 cyUJ;eCTBeHHbiH CABI1r s CTPYKType HaceJieHHH, o6y­

CJIOBJieHHbiH npHMbiM BJI11HHI1eM MHrpa~l111, o6H3aTeJibHO 

BJie4eT 3a co60H COOTBeTCTBYIOUJ;ee 113MeHeHI1e o6UJ;ero 

K03cPcPH~I1eHTa pO)KAaeMOCTH 11 TeM caMbiM Bbl3biBaeT 

srop114HhiH ee CABI1r. TeM He MeHee AJIH npasHJibHoro 

nOHHMaH11H MeXaHI13Ma CBH3H MHrpa~I10HHOl'O ¢aKTOpa 

C AJ1HaM11KOH COCTaBa HaCeJieHI1H TaKOe TeopeTI14eCKOe 

pa3rpaHI14eHI1e npeACTaBJIHeTCH He TOJibKO ~eJiecoo6pa3HbiM, 
HO 11 He06XOAI1MbiM. 

<<Bo3pacTHOH cocTaB HaceJieH11H,- n11caJI 10. A. KopqaK-

qenypKOBCKI1H,- ¢opM11pyeTCH llOA BJI11HHI1eM MHOI'I1X 

¢aKTOpOB, AeHCTBOBaBllli1X B 6JII1)KaHllleM 11JII1 AaJieKOM 

npOlliJIOM. 0H 3aBI1CI1T OT TOrO, KaKaH qaCTb 113 TeX, KTO 

pOAI1JICH B Te4eHI1e nocJieAHHX 90-100 JieT, AO)KI1Jia AO 

nep110Aa 11CCJieAOBaHI1H (T. e. OT 113MeHeH11H B ypOBHHX 

cMepTHOCTI1 Ha npoTH)KeHI111 AJII1TeJihHOro speMeH11). OH 

3aBHCHT TaK)Ke OT 'Ii1CJia pOA11Bllli1XCH 3a 3TO BpeMH, KOTOpOe 

B CBOIO oqepeAh 3aBI1CI1T OT ypOBHH p0)KAaeMOCTI1 B pa3Hble 

speMeHa 11 OT B03paCTHOl'O COCTaBa HaCeJieH11H B 3TO )Ke 

speMH. HaKoHe~, KOrAa B 11CCJieAYeMOH cosoKynHOCTI1 

HaCeJieH11H npOHCXOA11JII1 eUJ;e 11 npo~eCCbl M11rpa~l111, TO 

B03paCTHO-nOJIOBOH COCTaB 3aBI1CI1T 11 OT HanpH)KeHHOCTI1 

11 xapaKTepa 3T11X npo~eCCOB Ha npOTH)KeHI111 AJII1TeJibHOl'O 

nepHOAa speMeHI1» [7, c. 34-35] . 
B CHJIY 3Toro AeMorpa¢114eCKHH aHaJII13, npH3BaHHhiH 

AaTh noJIHOe 11 AeHcTBI1TeJibHO npaBI1JihHOe npeACTasJieHHe 

0 BJI11HHI111 M11rpa~HOHH0l'O ¢aKTOpa Ha npo~eCC CTapeHI1H 
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HaCeJieH11H, AOJI)KeH OXBaTbiBaTb AeHCTBI1e 3TOI'O ¢aKTopa 

He Ha OTAeJibHbiX OTpe3KaX )KI13HI1 llOKOJieH11H, COCTaBJIHI0-

~11X AaHHYIO B03paCTHYIO CTpyKTypy, a Ha seeM ee npOTH­

)KeHI111 - OT MOMeHTa p0)KAeHI1H AO MOMeHTa Ha6JIIOAeHI1H. 

04CB11AHOH B 3TOH CBH311 npeACTaBJIHeTCH aHaJIOl'I1H 

C BJII1HHI1eM pa3JII14HbiX nOpHAKOB BblM11paHI1H Ha AOJIIO 

AeTeH 11 cTap11KOB a HaceJieHI111. B '111CTOM BI1Ae, T. e. sHe 

s3ai1MOCBH3el1 c APYrHM11 AeMorpa¢11'1eCK11M11 npo~eccaM11, 
3Ta np11411Ha npeAOnpeACJIHeT TeM MCHblliYIO AOJIIO AeTeH 

11 cTapbiX JIIOAeH s B03pacTHOH cTpyKType, qeM Bbillle 

CMCpTHOCTb B AeTCKI1X 11 MOJIOAblX B3pOCJibiX B03pacTaX, 

11 Ha060pOT. <l>OpMaJibHO )Ke npOHBJieHI1e M11rpa~l111 11AeHTI1'1-

HO yseJII14eHI110 CMepTHOCTI1 np11 npeo6JiaAaHI111 BbiC3Aa 

Ml1rpaHTOB 11 ee yMeHbllleHI110 np11 npeo6JiaJI,aHI111 B'be3Aa. 

003TOMY 0Tp11~aTeJibHaH 11 llOJIO)KI1TeJibHaH 411CTaH 

M11rpa~11H 11MeiOT TaKI1e )Ke AeMOrpa¢11'1eCKI1e llOCJieACTBI1H 

B CTpyKrype, KaK BbiCOKaH 11 HI13KaH CMepTHOCTb, T. e. 'ICM 

6oJibllle Bbie3)KaeT MOJIOAbiX JIIOAeH 113 CeJibCKOH MeCTHOCTI1, 

TeM 3Ha411TCJibHee B HI1X OMOJIO)KeHI1e B03paCTHOrO COCTaBa, 

11, Hao6opOT, 'leM 60Jibllle CeJibCKOH MOJIOAe)KI1 nepeceJIHeTCH 

B rOpOACKI1e noceJICHI1H, TeM CI1JibHee 3AeCb np011CXOAI1T 

cTapeHI1e B03pacTHOH cTpyKTYPbi. KpoMe roro, a pe3yJibTaTe 

M11rpa~I10HHOI'O 06MeHa KaK TaKOBOl'O B03paCTHOH COCTaB 

ropOACKOl'O HaCeJICHI1H CTaHOBI1TCH 6oJiee CTapbiM no cpaBHe­

HI110 C B03paCTHbiM COCTaBOM CeJibCKOl'O HaCeJieHI1H. 

BMecTe c TeM 113BCCTHO, 'ITO ¢aK TH'ICCKI1 B03pacTHaH 

CTPYKTypa ropoACKoro HaceJICHI1fl o6bi'IHO MOJIO)Ke ceJibCKoro. 

003TOMY rJiaBHaH np11'111Ha CTapCHI1H HaCCJieHI1H CeJia 11 

OMOJIO)KeHI1H ropOAa - He caMa M11rpa~11H, a ee BTOp114Hbie 

nOCJieACTBI1H B o6JiaCTI1 p0)KAaeMOCTI1. 

TaKosa a np11H~11ne reopeTI14ecKaH cxeMa MexaHI13Ma 

CBH311 M11rpa~l111 c 113MeHeHI1HM11 B03pacTHOH CTPYKTYPbl 

ceJibcKoro 11 ropOACKoro HaceJieHI1fl. AocTosepHOCTb ee 

HY)KAaeTCH B nOATBep)KAeHI111 Ha CTaTI1CTI1'1eCKOM MaTep11aJie. 

Cy~eCTByeT HeCKOJibKO B03MO)KHblX nyTeH TaKoro nOA­

TBep)KAeHI1H, 113 KOTOpblx Hal16oJiee ~eJiecoo6pa3HbiM 11 ::~¢­
¢eKTI1BHbiM npeACTaBJifleTCH MeTOA AeMOrpa¢H4eCKOrO 

MOAeJI11pOBaHI1H. 11MeHHO np11MeHeHHe TeopeTI1'1eCKOH MOAeJIH 

CTa6HJibHOro HaceJieHHfl, B03pacTHaH CTPYKTypa KOToporo 

BbicrynaeT CTporHM Bbipa)KeHHeM AeHcTBHH sHyTpeHHero 

o6pa3yiOUJ;ero ee ¢aKTOpa - pe)KHMa socnpo113BOACTBa,­

no3aoJIHJio ycTaHOBI1Tb pelllaiOUJ;ee 3Ha4eHI1e CHI1)KeHHH 

p0)KAaeMOCTI1 B pa3BI1TI111 npo~eCCOB CTapeHHH 3aKpbiTOl'O 

HaceJieHHH. C paBHbiM OCHOBaHHeM 3Ta MOAeJih np11JI0)KI1Ma 

11 K OTKpblTOMY HaceJieHHIO, B KOTOpOM npo11CXOAHT M11rpa­

~110HHbie npo~eCCbl. 
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5.2.2. MoAeJtb BOCnpoH3BOACTBa HaceJteHH:II 

c y'leTOM MHrpaii,HH 

flepBbiH OObiT OOCTpOeHIHI AeMOrpacpH4eO~OH MOAeJIH 

c ylleTOM MHrpau.HH 6biJI ocyw;ecTBJieH B HallaJie XX B. 

r. 3yHA6eproM B paMKaX TeOpHH CTaLJ.HOHapHOfO HaCeJieHIUI 

[18, c. 148-149], a cnycTfl noJicToJieTHH X. X10peH11yc, 

OOHpaflCb, BHAHMO, Ha 3TOT OObiT, BBeJI MHrpaU.HOHHbiH 

cpaKTOp B MOAeJib CTa6HJibHOrO HaCeJieHH51 l15, C. 347-
356]. B oTelleCTBeHHOH JIHTepaType MeTOAHKa H TeXHHKa 

paclleTOB MOAeJieH CTaU.HOHapHOrO 11 CTa6HJibHOf0 HaCeJieHHH 

c MHrpau.11eif 6biJia ocecTopoHHe H3JIO)KeHa 10. A. Kop4aKOM­

lJenypKOBCKI1M (5, C. 228-252; 6, C. 24- 41]. 
CoxpaHflfl 11CXOAHbie ycJIOBI1fl ri100Te3bi cTau.HoHapHOCTH 

(Hei13MeHHbie nJIOTHOCTb pO)f(AeH11H - N (t) 11 nopHAOK Bbi­

M11paHHH) 11 AOOOJIHflH 11X yCJIOB11eM Hei13MeHHOCTI1 BO 

opeMeHI1 B03paCTHOPO pacnpeAeJieHHH 411CTOH M11rpaU.I111, 

411CJia <<A0)1(11Bal0lli,I1X>> B OTKpb!TOM CTaLJ.I10HapHOM HaCeJieHI111 

MO)KHO Bblpa311Tb CJieAYIOW:HM o6pa30M: 

! ll'(x) + v(x))dx 

zm(x) = e ' (5.12) 

rAe f.L (X) - 11HTeHCI1BHOCTb CMepTHOCT11; V (x) - 11HTeHCI1B­

HOCTb 411CTOH M11rpa1..1.1111; e - OCHOBaHI1e HaTypaJibHbiX 

JIOrap11cpMOB; HaACTp04HbiH 11HAeKC m 03Hal!aeT, liTO HaCeJieHI1e 

OOABep)KeHO M11rpa1..1.1111. 
0TCIOAa 411CJieHHOCTI1 )1(11BYUJ;I1X B OAHOPO,l],11liHbiX 11HTep-

BaJiaX B03pacTa MO)KHO 3aOI1CaTb TaK: 

xrl sm (x) = zm (x)dx. (5.13) 
X 

0lleBI1AHO, .:ITo np11 nocTOflHHbiX N (t), f.L (x) 11 v ( x) 
o6UJ,ee lii1CJIO yMepW11X B MOAeJII1 C M11rpau.11eif (M'") OKa3bl­

saeTCH cpyHKU.110HaJibHO CBfl3aHHbiM C M11rpaLJ.I10HHbiM Op11-

pOCTOM 11 HaXOAI1TCfl B npflMO nponOpLJ.110HaJibHOH 3aB11CI1MOC-
''' 

Tl1 OT ero pa3MepoB. ECJII1 V = ~V (x)dx<O, TO paoeHCTBa 

N = M, 11Jll1 N-M = 0, (5.14) 

Bbipa)KaiOUJ;I1e HeOO,l],B11)KHOe (CTaLJ.I10HapHOe) COCTOflHI1e 

HaCeJieH11H B 06biliHOH MOAeJII1, 6yAYT BblfJIH,l],eTb np11 

BBeAeHI111 B Hee M11rpaU.110HHOPO cpaKTOpa CJieAYIOlli;I1M o6pa-

30M: 

N = M'" + v, 11}111 N- M '" - v = 0. (5.15) 

'" EcJII1 )Ke V = \v (x)dx>O, TO paoeHcTBa (5.14) 113MeHflTCfl 

TaK: O 
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N = Mm-v, 11JII1 N-Mm+V = 0. (5.16) 

TaKHM o6pa30M, M11rpaU.I10HHbiH cpaKTOp He HapyrnaeT 

cTaU.110HapHOCTI1 HaceJieHI1fl, OOCKOJlbKY aJire6pa11lleCKafl 

cyMMa OOJI0)1(11TeJibHbiX 11 OTp11LJ.aTeJibHbiX KOMOOHeHTOB 

np11pOCTa HaCeJieHI1H B MOAeJII1 C M11rpau.11eif OCTaeTCH 

paoHoif (TaK )Ke KaK 11 B o6biliHOH MOAeJII1) HYJIIO. 

KaK 113BeCTHO, np11 3aAaHHbiX ¢YHKU.11HX nJIOTHOCTI1 

p0)K,l],eHI1H, A0)1(11TI1fl 11 B03paCTHOH p0)f(AaeMOCTI1 cp (x), 

a TaK)Ke np11 YCJIOBI111 11X Hei13MeHHOCTI1 BO BpeMeHI1 

oocnp0113BOACTBO HaceJieHHfl 11 ero B03paCTHOH CTpyKTypbl 

OOI1CbiBaeTCH CJieAYIOUJ;I1M ypaBHeHI1eM: 
w 

N (t) = 6\ N (t-x) l (x) cp (x) dx, (5.17) 
0 

rAe 6 - AOJIH AeBOlleK cpeA11 pOA11Bllii1XCH. 

B cTaLJ.HOHapHoM HaceJieHI111 B cooToeTCTBI111 c np11HI1Mae­

MbiMI1 B HeM fi100Te3aM11 3TO ypaBHeHI1e MO)KHO 3aOI1CaTb 

CJieAYIOUJ;I1M o6pa30M: .. 
N (t) = 6N (t) \l (x) cp (x) dx, (5.18) 

11Jll1 
,,, 

1 = 6\l (x) cp (x) dx. (5.19) 
0 

PaoeHCTBO npaooif llacrn AaHHoro coOTHOrneHI1fl (HeTTO­

K03cp¢11U.11eHTa oocnp0113BOACTBa - R 0 ) eAI1H11U.e Bbipa)KaeT 

co6oif o6fl3aTeJibHbiH Kp11Tep11H CTaLJ.I10HapHOPO COCTOflHI1H 

HaceJieHI1H. 

0AHaKo, c Apyroif CTOpOHbi, Heo6xoA11MOCTb coxpaHeHI1fl 

COOTHOrneHI1fl R 0 = 1 np11 nepexo)l,e OT OAHOH MOAeJII1 

cTaLJ.I10HapHoro HaceJieHI1H K Apyroif 03HallaeT, liTO B Ka)K,ll,OH 

1-13 HI1X AOJI)KHO co6JIIOAaTbCfl CTpOrO OAH03HaliHOe COOTBeT­

CTBI1e Me)KAY 3aAaHHbiMI1 OOPflAKOM BbiM11paHI1fl 11 ypOBHflMI1 

B03paCTHOH p0)1(AaeMOCTI1. fl03TOMy BCHKOe 113MeHeHI1e 

nepooro KOMnoHeHTa Hel136e)KHO BJielleT 3a co6oi1: 113MeHeHI1e 

oroporo, a pa3Jll1lll1fl B B03pacTHbiX cTpyKTypax pa3HbiX 

CTaLJ.I10HapHbiX HaceJieHI1H - 3TO pe3yJibTaT pa3JII1lii1H KaK 

a ypooHHX cMepTHOCTI1, TaK 11 B ypoBHflX pO)K,l],aeMOCTI1. 

fiOCKOJibKY, OAHaKO, OOCJieAHflfl Hl1 B OAHOM 113 COOTHOWeHI1H, 

cpaKTHlleCKI1 o6pa3yiOUJ,I1X MOAeJib, He cp11ryp11pyeT, TO 

OlleBI1AHO, liTO AJijl npaBI1JlbHOPO o6bflCHeHI1fl cpaKTOpOB 

113MeHeHI1H a B03pacTHOH cTpyKType HaceJieHHfl 3Ta MO,l],eJib 

Henpl1rOAHa. 

0TMelleHHOe HeCOBeprneHCTBO KJiaCCI1lleCKOH MOAeJII1 OOJI­

HOCTbiO COXpaHfleT CBOIO CI1JIY 11 np11 BBeAeHI111 B Hee 

M11rpaQHOHHOrO cpaKTOpa. 06H3aTeJibHbiM 11 He06XOA11MbiM 
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YCJIOBI1eM B 3TOM CJiy•-Iae 00-npe>KHeMy OCTaeTC51 paBeHCTBO 

HeTTO-K03cpqmU,11eHTa BOCOp0113BOACTBa eA11HI1U,e, liTO MO>KHO 

Bbipa311Tb, B l!aCTHOCTI1, CJieAYIOLU,I1M o6pa30M: 

"' 
1 = 6\l"' (x) cp (x) dx. (5.20) 

0TCIOAa, KaK 11 B o6bll!HOH MOAeJII1, aHaJII13 B03AeHCTBI151 

M11rpau,HOHHoro cpaKTopa Ha so3pacTHYIO CTPYKTYPY 

CTaU,110HapHOrO HaCeJieHI'I51 He MO>KeT 6biTb AOCTaTOl!HO 

KOppeKTHblM BCJieACTBI1e He51BHOrO BJII151HI151 Ha Hee B03paCT­

HOH po>KAaeMOCTW. 

MoAeJib cTa6wJibHoro HaceJieHW51 Y411TbiBaeT B OTJIW l!We 

OT CTaU,110HapHOH MOAeJII1 He TOJibKO B03paCTHYIO CMepTHOCTb, 

HO 11 pO)I(AaeMOCTb. B CI1JIY 3TOrO BKJIIOlieHI1e B CTa611JibHOe 

HaCeJieHI1e M11rpaU,I111 «3aMbiKaeT)> co6oi1 CWCTeMy BHyTpeHHI1X 

cpaKTopos, cpopM11PYIOLLJ,I1X B03pacTHYIO CTPYKTypy, 11 C03AaeT 

B03M0)1(H0CTb ee KOMnJieKCHOrO 113yl!eHI151, OTpa)l(aiOLLJ,ero 

peaJibHble yCJIOBI151 AeMOrpacp114eCKOrO pa3BI1TI151 OTKpbiTOrO 

HaCeJieHI151. llp11 3TOM A.aHHa51 MOAeJib 003BOJI51eT (Ha OCHOBe 

cp11KCaU,I111 ypOBH51 JII060rO 113 Tpex cpaKTOpOB 11Jll1 l1X nonap­

HbiX KOM611HaU,11H) CTpOrO BbiAep>K11BaTb He06XOA11MblH 

AJijl KOppeKTHOrO aHaJII13a np11HLI,I10 «np0411X paBHblX YCJIO­

BI1H», KOTOpbiH HeocyLLJ,eCTBI1M, KaK 3TO BbiTeKaeT 113 BbiUiei13-

JIO>KeHHOrO, B paMKaX CTaU,I10HapHOrO HaceJieHI151. 

0CHOBHOe ypaBHeHI1e BOCOp0113BOACTBa CTa611JibHOrO Ha­

CeJieHI151 BbirJI51A11T CJieAYIOLLJ,I1M o6pa30M: 
w 

1 = 6\ e -rx l (x) (jl (x) dx. 
0 

(5.21) 

0HO 11MeeT eAI1HCTBeHHbiH AeikTBI1TeJibHblH KOpeHb 

OTHOCI1TeJibHO r, 113 qero CJieAYeT, liTO ABe OOCT051HHbie 

cpyHKU,I111 l(x) 11 cp(x) OOJIHOCTbiO 11 OAH03Hal!HO OnpeAe­

JI5110T co6oif COOTBeTCTBYIOLLJ,l1e xapaKTep11CTl1KI1 CTa611JibHOrO 

HaceneHI1jl. 

PeLLieHI1e AaHHoro ypasHeHI151 nyTeM pa3JIO)I(eHI151 no­

AbiHrerpanbHOif cpyHKU,1111 B cTeneHHOH Pj{A np11BOA11T K 

CJieAY!OLLJ,eH np116JIH)I(eHHOH cpopMyne: 

r=i (-a+-Ja+2~lnR0 , 

R 1 
rAe a= Ro' 

~ = a2- R2 
Ro, 
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(5.22) 

(5.23) 

(5.24) 

w 

R0 = 6\l (x) cp (x) dx, 
0 

w 

R 1 = 6\ xl(x) cp(x)dx, 
0 

w 

R 2 = 6\ x2l (x) cp (x) dx. 
0 

(5.25) 

(5.26) 

(5.27) 

llp11 113BeCTHOM 3HalieHl111 r, Ha3biBaeMOM 11CTI1HHbiM K0-

3cpcp11U,l1eHTOM eCTeCTBeHHOrO np11pOCTa, OOCTpOeHI1e MOAeJII1 

CTa611JibHOrO HaCeJieHI151 CBOA11TC51 K <<HaJIO)I(eHI110)> 3TOrO 

K03cpcp11U,I1eHTa Ha B03paCTHOe pacnpeAeJieHI1e CTaU,l10HapHO­

ro HaceneHl151. Y pasHeHl1e, KOTopoe AaeT 3TO pacnpeAeJieHl1e 

y>Ke B CTa611JibHOM HaCeJieHl111, 11MeeT CJieAyiOLLJ,l1H BI1A: 

ss (x) = e -rxl (x) ' 

11JII1 AJI51 B03pacTHOH CTPYKTYPbi: 

Cs(X) = 
e -rxl(x) 

\'e-rxl(x)dx 
0 

(5.28) 

(5.29) 

BseAeHI1e B paccMOTpeHHYIO cxeMy M11rpau,I10HHoro 

cpaKTOpa MO>KHO 060CHOBaTb CJieA)'IOLLI,11M o6pa30M. llOCKOJib­

KY B MOAeJII1 CTaU,I10HapHOrO HaceJieHI151 M11rpaU,l151 He Ha­

pyLLiaeT YCJIOBI1H, o6pa3yiOLLJ,l1X rHOOTe3y CTaU,I10HapHOCTI1, 

a Jll1Ulb np11BOA11T K nepepacnpeAeJieHI110 KOMOOHeHTOB 

np11pocTa HaceneHI151 B ee paMKax, 3TO AaeT npaso nepeHTI1 

B JII060M 113 np11BeAeHHbiX BbJUie COOTHOUieHI1H (5.12-5.29) 
OT o6bil!HOi1 cpyHKU,I111 AO>Kl1Tl151 l ( x) K cpopMaJibHO CXOAHOH 

C Heif cpyHKU,1111 zn' (X), He l1CKa>Ka51 np11 3TOM CMbiCJia CBji3eif, 

Bbipa>KaeMbiX AaHHbiMI1 COOTHOUieHl151M11, 11 B TO )l(e BpeM51 

Y411TbiBa51 B Hl1X AeifcTBl1e M11rpau,1111. 

MoAeJib cTa611JibHOro HaceneHI151 OTKpbiBaeT LLI11pOKI1e B03-

MO)I(HOCTI1 AJI51 BOOJIHe KOppeKTHOrO aHaJII13a BJII151HI151 M11rpa­

U,1111 Ha B03pacTHYIO CTPYKTYPY· TaKoif aHaJII13 MO>KeT 6biTb 

BbiOOJIHeH nyTeM conocTaBJieHI151 so3pacTHbiX CTPYKTYP cTa-

611JibHbiX HaCeJieHI1H - C M11rpau,11ei1 11 6e3 Hee, 11C411CJI51eMbiX 

np11 3TOM Ha OCHOBe OA11HaKOBbiX ypOBHeif B03paCTHOH pO>K­

AaeMOCTl1 11 CMepTHOCTl1. 

AHaJI11Tl14eCKI1 3TO COOOCTaBJieHI1e MO>KHO Bblpa311Tb TaK: 

-rxl 
.1o6u,= Cs(X)- C;'(x) = e (x) 

\ e -rxl(x)dx 
0 

rAe C~(x) - B03p.acTHa51 cTpyKrypa 
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m 
e - r xlm (x) 

\e-rmxl"'(x)dx 
0 

' (5.30) 

CTa611JibHOrO HaCeJieHI151 



C M11rpau,11ei1; r"' - 11CTI1HHbiH K03cpqmu,l1eHT ecTeCTBeHHOfO 

np11pocTa, onpeAeJISieMbiH no cpopMyJie (5.22), B KOTopoii 

cpyHKU,11SI AO)I(11TI1SI L ( x) 3aMeHSieTc.H cpyH~I1ei1 L"' ( x). 
AHaJII13 COOTHOWeHI1H CTa611JibHOf0 HaceJieHI1SI C M11rpa­

.U,11eH n03BOJISieT CAeJiaTb, OAHaKO, Bb!BOA, 4TO KOHU,enU,11SI 

3T0f0 HaCeJieHI1SI MO)I(eT 6biTb 11Cll0Jib30BaHa He TOJibKO 

AJISI onpeAeJieHI1SI CTeneHI1 06IIJ.ero BJ111SIHI1SI M11rpaU,110HHOf0 

cpaKTopa Ha so3pacTHYIO CTPYKTypy, HO 11 AJISI BbiSIBJieHI1SI 

CTeneHI1 ero BJII1SIHI1SI B pa3pe3e ABYX OCHOBHbiX cpOpM 

(nepB114HOe 11 BTOp114HOe), BbiAeJieHHbiX BbiWe. 

J1,eHCTBI1TeJibHO, o6paTI1BWI1Cb K ypaBHeHI1SIM MOAeJII1 

C M11rpau,11ei1, MO)I(HO B11AeTb, l.JTO M11rpaU,110HHbiH cpaKTOp 

11rpaeT B HeM ABe AOCTaTOt.JHO t.JeTKO Bbipa)l(eHHbie p0JII1. 

C OAHOH CTOpOHbi, OH B SIBHOM B11Ae 11 HenocpeACTBeHHO 

onpeAeJISieT xapaKTep cpyHKU,1111 L"' ( x), KOTopaSI Jie)I(I1T 

B OCHOBe paccMaTp11BaeMOH MOAeJII1, a C APYfOH - OH He­

SIBHO 11 KOCBeHHO, t.Jepe3 nocpeACTBO 3TOH cpyHKLI,I111, CKa3bi­

BaeTCSI Ha BeJII1411He K03cpcp11U,11eHTa pOCTa 411CJia p0)1(AeHI1H 

e', KOTOpbiH BbiCTynaeT rJiaBHbiM napaMeTpOM o6pa30BaHI1.H 

B03pacTHoro pacnpeAeJieHI1SI cTa611JibHOro HaceJieHI1.H. 

lfCXOASI 113 3T0f0 nepsyiO 113 Ha3BaHHbiX pOJieH MO)I(HO 

paccMaTp11BaTb KaK Bbipa)l(eHI1e npSIMOfO B03AeHCTBI1.H Ha 

B03paCTHOH COCTaB MOAeJII1, B KOTOpOM HaXOA11T HenocpeA­

CTBeHHOe 0Tpa)l(eHI1e CaM cpaKT nepeMelLI,eHI1H HaCeJieHI1SI, 

11 BTOpyiO - KaK Bbipa)l(eHI1e KOCBeHHOfO 11X BJII1SIHI1.H, nO­

Ka3biBaiOlll,ero BKJiaA M11rpau,1111 B B03pacTHYIO CTPYKTYPY 

cTa611JibHoro HaceJieHI1.H, onocpeAOBaHHbiH B K03cpcp11u,l1eHTe 

113MeHeHI1SI 411CJia p0)1(AeHI1H, np114eM, TaK KaK 3TOT K03cpcp11-

U,11eHT npeAOnpeAeJISieT C060H B MOAeJII1 COOTHOWeHI1e Me)l(p;y 

411CJIOM p0)1(AeH11H 11 411CJieHHOCTbiO HaceJieHI1SI, AaHHYIO 

cpopMy BJII1SIHI1SI MO)I(HO C411TaTb onocpeAOBaHHOH B caMOM 

ypOBHe p0)1(AaeMOCTI1. 

flonbiTaeMc.H Tenepb Bbipa311Tb CBSI3b o6lll,ero B03Aei1-

CTBI1SI M11rpaU,I111 Ha B03paCTHOH COCTaB CTa611JibHOf0 

HaCeJieHI1SI C ABYM.H Ha3BaHHbiMI1 ero cpOpMaM11, T. e. Bblpa-

3l1Tb 3cpcpeKT o6lll,ero B03Aei1cTBI1.H t.Jepe3 aJire6pa11t.JecKyiO 

CYMMY 3cpcpeKTOB npSIMOfO 11 KOCBeHHOfO B03AeHCTBI1SI. 

J],JI.H 3T0f0 MO)I(HO npeAJI0)1(11Tb CJie,ll;yiOlll,yiO MeTOAI1Ky. 

3cpcpeKT npSIMOfO ( HenocpeACTBeHHOfO) BJII1SIHI1SI MO)I(HO 

ou,eHI1Tb, cTpo.H cJiep;yiOlll,l1e ABe B03pacTHbie CTPYKTYPbi 

CTa611JibHOf0 HaCeJieHI1SI: 

1. Cs (x) 
e - rxl (x) 

I e - rxl (x) dx 
0 

2. c; (x) = e - rxlm (x) 
w 
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I e -rxlm (x)dx 
0 

(5.31) 

flepsaSI B03pacTHaSI CTPYKTypa noJIHOCTbiO OTBet.JaeT 

11CXOAHOMY pe)I(I1MY BOCnp0113BOACTBa, B TO BpeMSI KaK BTOpaSI 

Y411TbiBaeT K03cpcp11U,11eHT pOCTa, COOTBeTCTBYIOlli,I1H 3TOMY 

pe)I(I1My, HO cpyHKL1,11SI A0)1(11TI1.H 3AeCb 6epeTC.H C M11rpau,11ei1. 

ConocTaBJieHHe 3TI1X · cTpyKTyp 11 AaeT ou,eHKY 3cpcpeKTa 

np.HMOfO BJII1SIHI1SI M11rpaU,1111, t.JTO MO)I(HO 3ani1CaTb TaK: 

111 
= CJx)- C~(x). (5.32) 

3cpcpeKT KOCBeHHOfO ( onocpeAOBaHHOrO) BJII1SIHI1SI TaK)I(e 

MO)I(eT 6biTb BbiSIBJieH nyTeM cpasHeHI1.H ABYX B03pacTHbiX 

CTpyKTyp, np114.eM OAHa l13 HI1X, KaK 11 B npeAbl,ll;ylll,eM 

cJiyt.Jae, Y411TbisaeT M11rpau,1110 TOJibKO B cpyHKU,I111 AO)I(l1TI1.H, 

ApyraSI - 11 B cpyHKL1,1111 AO)I(l1TI1.H, 11 B K03cpcp11U,11eHTe pOCTa. 

YKa3aHHbie CTPYKTYPbi 11MeiOT cJieAYIOlll,l1i1 BI1A: 

C~(x) 
e-rxlm(x) 

\"e- rxl111 (x)dx 
0 

c;'(x) = e_ ,. Y'(xJ 

\'e - r"'xlm(x)dx 
0 

a 11x conocTasJieHI1e BbirJI.HAI1T TaK: 

11' = C~(x)- C;'(x). 

(5.33) 

(5.34) 

. HeTPYAHO noKa3aTb, t.JTO aJire6pa11t.JecKa.H cyMMa 3cpcpeK­

TOB npSIMOfO 11 KOCBeHHOfO BJII1SIHI1SI M11rpaU,I111 Ha B03pacT­

HOH COCTaB CTa611JibHOrO HaceJieHHSI pasHa 3cpcpeKTY 06lll,ero 

ee BJII1.HHI1SI: 

11 o61lt = 111 + ,1' = 

e - rxl(x) 
------

\'e- rxl(x)dx 
0 

m 
e- r xlm(x) 

~'e -r"'xtm (x)dx 
0 

(5.35) 

Hap.Hp;y c paccMOTpeHHbiM B03MO)I(eH 11 Apyroi1 sap11aHT 

pa3JIO)I(eHI1SI 3cpcpeKTa 06lll,ero BJII1SIHI1SI Ha B03paCTHYIO 

CTPYKTYPY M11rpau,I10HHoro cpaKTOpa. B 3TOM cJiyt.Jae AJISI 

OU,eHKI1 pe3yJibTaTOB npSIMOfO BJII1SIHI1SI CTpO.HTCSI CJieAyiOlll,l1e 

ABe CTPYKTYPbi: 
m 

1. c;(x)- e - r xl(x) 

r e - r"'xl(x)dx 
0 

m 

2. c;'(x) = e - r xlm(x) 

re- r"'xlm(x)dx 
0 

(5.36) 

a CTPYKTYPbi AJI.H ou,eHKI1 nocJieACTBI1i1 KOCseHHoro BJII1SIHI1SI 

11MeiOT TaKOH BI1A: 

1. C,(x) = e - rxl(x) 

\e - rxl(x)dx 
0 

m 

2. c:(x) = e- r xl(x) 
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\'e - r"'xl(x)dx 
0 

(5.37) 



CooTBeTCTBYIOil.IHe conocTaaJieHHH CTPYKTYP BbirJIHAHT 

CJieAYJOil.(HM o6pa30M: 

'!}/ = c :(x)- C';' (x); (5.38) 

'!1' = CJx) - c : (x). (5.39) 
KaK 11 B npeAbiAYil.leM CJIY'Iae, MO)KHO noKa3aTb, 'ITO 

aJire6paHtJecKaH cyMMa :::~cpcpeKTOB npHMoro 11 KOCBeHHoro 

BJIH.HHHH AaeT :::~cpcpeKT o61l.(ero BJII1HHHH: 

/}. 06111 = I !}./ +'!}.'= 

e - rxl(x) 

\ e - rxl(x )dx 
0 

m 
e - r xl'" (x) 

\ e - r"'x('(x)dx 
0 

(5.40) 

CooTHOllleHHH (5.35) 11 (5.40) MO)KHO paccMaTpHB3Tb 

B KatJeCTBe AOKa3aTeJ1bCTBa npaBOMepHOCTH npetJ,JiaraeMOH 

MeTOAHKH. 0AH3KO B CHJIY HCOOJib30BaHHH B Ka)KAOM 113 

ABYX ee aapHaHTOB pa3JIH'IHbiX nocTOHHHbiX COH3MepHTeJiei1 

np11 OU,eHKe COOTBeTCTBYJOILI,eH nepeMeHHOH (l (X) 11.111 e ' ) 

noJiytJaeMbie no 3THM aapHaHTaM pe3yJ1bTaTbl He 6YAYT 

paBH03HalJHbiMH. fi03TOMY B03HHKaeT BOupOC 0 TOM, K3KOH 

113 HHX 6oJiee aAeKBaTHO OTpa)KaeT np11pOAY H3ytJaeMOrO 

HBJieHHH. 

B 3TOM CMbiCJie 6oJiee JIOrH'IHbiM no caoeMy COAep)KaHHJO 

npeACTaBJIHeTCH nepBbiH BapHaHT MeTOAHKI1. IlpHMeHHeMbie 

B HeM nOCTOHHHbie OTBetJaJOT peaJibHOH nOCJieAOBaTeJibHOCTH 

AeiicTBHH Ha B03pacTHYJO CTPYKTYPY npH'IHHHoro MexaHI13Ma 

MHrpaU,HH, B KOTOpOM nepBH'IHbiM cpaKTOpOM HBJIHeTCH 

HenocpeACTBeHHbiH Bble3A (B'be3A) MHrpaHTOB 11 BTOpH'I­

HbiM - ero npO.HBJieHHe B K03cpcp11U,HeHTe pOCTa. 0TCIOA3 

np11 BbiHBJieHHH CTeneHH npHMOrO BJIHHHHH 6oJiee npaBO­

MepHbiM no cpaBHeHHIO CO BTOpblM BapHaHTOM BbirJIHAHT 

cpHKCaU,HH HCTHHHOrO K03cpcpHU,HeHTa npHpOCTa 6e3 MHrpa­

U,HH 11 npH OU,eHKe KOCBeHHOrO BJIHHHHH - ytJeT ee nOCJieA­

CTBI1H B cpyHKU,HH AO)KI1THH. 

5.2.3. llpHMep pac'!eTa no MOD.eJJH 

IIpeAJiaraeMaH MeTOA11Ka 6biJia anpo6HposaHa Ha np11-

Mepe ceJibCKoro HaceJieHHH YCCP 11 K11eaa. 

KoHetJHbie pe3yJibTaTbi pactJeToB B03pacTHbiX pacnpeAe­

JieHHii CT3611JibHbiX HaCeJieHHH 11 MHrpaU,HOHHOrO npHpOCTa 

CT3U,110H3pHOrO HaceJieHH51 Tpex B3)1(HeHlllHX AJIH xapaKTe­

pHCTI1KH TeHAeHU,I1H npou,ecca CTapeHHH B03paCTHbiX rpynn -

<<AeTH>>, <<B3pOCJibie>> 11 <<CT3p11KH >> ( COOTBeTCTBeHHO 0-14 JieT, 

15-59 JieT, 60 JieT 11 CT3pllle) npeACT3BJieHbl B Ta6JI. 5.1. 
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Ta 6 JIHI.Ia 5.1 

Bo3pacTHble pacnpeAeJieHHH 4HCTOH MHrpai.IHH 
B CTai.IHOHapHOM HaCeJieHHH H CTa6HJibHbiX HaCeJieHHH 

(>KeHLLIHHbl, ceJibCKHe noceneHHll YCCP, 1969- 1970 rr.) 

liH CTaJt m 
M11 rp3 li.HJI 8 

CT3 U110Ha p-
e - rxl (x) e - rx lm (x) e - r x1m (X) 

BoJpa cT 
HOM H3 CCJJe-

HUH T bo! C. 4CJI. % T bi C. llCJl . % T bf C. 4 CJI. % (TbiC. ll CJI.) 

2 3 4 5 

0- 14 - 12.2 I 390 24,41 I 324 43,63 I 697 16,93 
15- 59 - 51,6 3 262 57,26 I 363 44,92 4 5 12 44,99 
60 + - 2,5 I 044 18,33 347 11 ,45 3 8 18 38,08 

JtfToro ... - 66 ,3 5 696 100 3 03 4 100 10 02 7 100 

(pa3y MeeTC51, 3TH 11 APYrl1e A3HHbie o '111CJieHHOCTI1 HaceJieHHH 

s noM naparpacpe ycJIOBHbie). 

Bo3pacTHOe pacnpeAeJieHHe CTa6HJ1bHoro HaceJieHH.H 6e3 

MHrpaU,HH ( rpacpbl 3 11 4 Ta6JI . 5.1) COOTBeTCTByeT Ta6JIHU,e 

CMepTHOCTH C OOK33aTeJieM cpeAHeii npOAOJI)KHTeJibHOCTH 

)1(113HH (eo) B 7 4,4 rOAa 11 HCTH HHOMY K03cpcp11U,HeHTY npHpO­

CTa (r), paaHOMY ( +) 0, 713 % . BBeAeHHe B ::ITO HaceJieHHe 

MHrp3U,110HHOrO cpaKTOpa (rpacpa 2 Ta6JI. 5.1) o6ycJIOBHJIO 

COKpaiLI,eHHe e'f/ AO 37,1 rOAa 11 OlJeHb 3HatJHTeJibHOe yMeHb­

lll e HI1e seJII1'111Hbi r'" AO ( - ) 2,578 %. KoJIHtJeCTBeHHaH 

ou,eHKa BJII1HHHH 3THX 113MeHeHI1i1 Ha B03pacTHYJO CTPYKTYPY 

MOA eJIH, CAeJiaHHaH 11CXOAH 113 AaHHbiX rpacp 4, 6 11 8 Ta6JI. 

5.1, npeACTaBJieHa B Ta6JI. 5.2. 
KaK cJieAYeT 113 AaHHbiX Ta6JI. 5.2, np.HMOe BJIHHHHe 

MHrpau,HH Ha B03pacTHYJO CTPYKTYPY (rpacpa 2), npOHBHBllle­

ecH B COKpaiLI,eHim eo B 2 pa3a, npHBeJIO K yaeJIH'IeHHIO AOJIH 

A eTeii Ha 19,22 nyHKTa 11, Hao6opoT, K yMeHbllleHI110 AOJIH 

T a 6 n H 1.1 a 5.2 

113MeHeiDte AOJIH B03paCTHOH rpynnbl 
B pe3yJibTaTe 06ll.lero, npliMOrO H KOCBeHHOrO BJIHliHHll 

MHr pai.IHH (y BeJIH4eHHe ( + ) , yMeHbWeHHe ( - ) , B ny HKTaX) 

BoJpacT ' = C,(xJ -C:(x) c/ = C; (x) - c;(x) 
o6w.. 

= C, (xJ - C;i'xJ 6 6 

I 2 3 4 

0- 14 + 19,22 - 26,70 - 7,48 
15- 59 - 12,34 + O,o? - 12,27 
60+ - 6,88 + 26,63 + 19,75 

MT oro ... 0 0 0 
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B3pOCJibiX B B03paCTe 15-59 JieT H CTapHKOB B B03pacTe 

60 JieT H CTaprne COOTBeTCTBeHHO Ha 12,34 H 6,88 nyHKTa. 

TaKHM o6pa30M, MO)KHO 3aKJIIOliHTh, liTO 3¢¢eKT npHMoro 

BJIHHHHH MHrpaU,HH Bblpa3HJICH B OMOJIO)KeHHH B03paCTHOH 

CTPYKTYPhi KaK <<csepxy», TaK 11 «CHH3Y)>, a TaK)Ke B 3HaliH­

TeJihHOM yMeHbilleHHH OTHOCHTeJibHOH liHCJieHHOCTH JIHI..I, B 

TPYAOcnoco6HhiX B03pacTax. 
llpOTHBOnOJIO)KHbiH xapaKTep HMeJIH /],JIH B03paCTHOH 

CTPYKTYPhi HaceJieHHH ceJia nocJieACTBHH KOcBeHHOro BJIHHHHH 

MHrpaU,HH (yMeHbilleHHe BeJIHliHHbl r C ( +) 0, 713% AO (-) 

2,578%). KaK cJieAYeT H3 npHBeAeHHbiX B Ta6JI. 5.2 AaHHbiX 

(rpa¢a 3), OHH COCTOHT B HCKJIIOliHTeJibHO CHJibHOM nOCTa­

peHHH CTPYKTYPhi 11 csepxy ( +26,63 nyHKTa), 11 CHH3Y 

( -26,70 nyHKTa). llpH 3TOM YAeJibHbiH sec HaceJieHHH B 

B03paCTe 15-59 JieT 3AeCb npaKTHlleCKH He H3MeHHJICH. 

B pe3yJibTaTe OTMelleHHhiX npoTHBopeliHBhiX H3MeHeHHH B 

CTpyKrypax, Bbi3BaHHbiX npHMbiM H KOCBeHHbiM BJIH11HHeM 

MHrpaU,HOHHOrO ¢aKTOpa, 06LIJ.HH 3¢¢eKT ero AeHCTBHfl Bblpa-

3HJIC11 B yMeHbWeHHH AOJIH AeTeH (0-14 JieT) H AOJIH B3poc­

JihiX (15-59 JieT) COOTBeTCTBeHHO Ha 7,48 H 12,27 nyHKTa 

11 B yseJIJillleHHH YAeJihHOro seca cTapHKOB ( 60 JieT 11 cTaprne) 

Ha 19,7 5 nyHKTa. llpH 3TOM perna!OLIJ.HMH AJI11: npou,ecca cTa­

peHH11 B03pacTHOH CTPYKTYPhi ceJihCKOro HaceJieHH11 oKa3a­

JIJi!Cb nocJieACTBH11 KOCBeHHOrO BJIHHHJil11 MHrpaU,JiiH, B TO Bpe­

M11 KaK c no3HI..J,HH o6ecnelleHHOCTH ceJia pa6olleH CHJIOH 6oJiee 

cyLIJ.eCTBeHHbiM 6hiJI 3¢¢eKT npHMOrO ee B03AeHCTBH11. 

XapaKTep paccMOTpeHHbiX H3MeHeHHH B B03pacTHOH 

cTpyKrype onpeAeJI11JIC11 oTpHu,aTeJibHOH BO scex B03pacTax 

liHCTOH MHrpau,HeH H ee B3aHMOAeHCTBJileM C nOJIO)KHTeJibHblM 

K03¢¢Hu,HeHTOM npHpocTa. KaK y)Ke OTMellaJIOCh, B ropoA­

CKHX noceJieHH11X o6a 3TH ¢aKTOpa HMeiOT, KaK npaBHJIO, 

npOTHBOnOJIO)KHbiH 3HaK, B CHJIY llero H nocJieACTBH11 BJIH11HJilfl 

MHrpaU,Ji!Jil Ha B03paCTHOH COCTaB HaCeJieHHfl 3AeCb TaK)Ke 

AOJI)KHbl HMeTb no cpaBHeHHIO C ceJIOM npOTHBOnOJIO)KHbiH 

xapaKTep. 
llOCKOJibKY 3KCTpeMaJibHbie napaMeTpbl MHrpaU,HOHHOrO 

¢aKTOpa Ha6JIIOAaiOTCfl o6blliHO B 60JibillHX ropOAaX, B Ka­

lleCTBe npHMepa ou,eHKH ero BJ1Ji111HH11 Ha so3pacTHYIO CTPYK­

TYPY ropoACKoro HaceJieHH11 6hiJIO H36paHo HaceJieHHe K11esa. 

Ero Bbi6op o6bflCH11:eTCfl TaK)Ke H TeM, liTO HMeHHO KHeBCKOe 

HaCeJieHHe y)Ke nOCJIY)KHJIO eAHHCTBeHHbiM B OTelleCTBeHHOH 

JIHTepaType npHMepOM nOCTpOeHHfl MOAeJieH CTai..J,HOHapHOrO H 

CTa6HJibHOrO HaceJieHH11 C MHrpau,HeH, BbinOJIHeHHbiX B 60-X 

roAax 10. A. KopllaKOM-4enypKOBCKHM
5

• B CBH3H c 3THM 

5 B AaJJbHei1weM 113JJOJKeHI111 aoTop on11paeTc11 Ha cTaTI1CTI14ecKI1e 

AaHHble, B311Tble 113 (5] 11 (6]. 
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u,eJiecoo6pa3HO AOnOJIHHTb noJiylleHHhie HM pe3yJihTaTbi aHa­

JIH30M CB11:3eH MHrpau,HH 11 B03pacTHOH CTPYKTYPhi, liTO 6yAeT 

cnoco6CTBOBaTb yrJiy6JieHHIO HayliHbiX npeACTaBJieHHH 0 3aKO­

HOMepHOCTflX AeMorpa¢HlleCKOro pa3BHTH11 CTOJIHI..J,bi YCCP. 
Heo6xOAHMhie AJI11: TaKoro aHaJIH3a MOAeJIH cTa6HJibHOro 

HaCeJieHHfl KHeBa 6e3 MHrpaU,HH H C ylleTOM MHrpaU,HH B 

¢YHKI..J,HH AO)KHTHfl 6hiJIH nOCTpOeHbl CJieAYIOLIJ.HM o6pa-

30M. 

llo liHCJiaM yMeprnHX (M:;) H )KHBYLIJ.HX (S:,n) B CTai..J,H­

OHapHOM HaceJieHHH c MHrpau,HeH HCliHCJI11JIHCb 3HalleHHH Px, 
Ha OCHOBe KOTOpblX 6hiJIO <<BOCCTaHOBJieHO)> HCXOAHOe CTai..J,HO­

HapHOe HaceJieHHe K11esa 6e3 MHrpau,HH. llpHMeHeHHe K HeMy 

K03¢¢Hu,HeHTa npHpocTa, paccliHTaHHOro 10. A. KopllaKOM-

4enypKOBCKHM TaK)Ke BHe AeMCTBH11 MHrpau,HOHHOrO ¢aKTOpa, 

n03BOJIJiiJIO nOCTpOHTb B03paCTHOe pacnpeAeJieHHe nepBOH 

113 yKa3aHHbiX MOAeJieH. llpHMeHeHHe 3TOrO )Ke K03¢¢HI..J,JileH­

Ta, HO y)Ke K liHCJiaM )KHBYLIJ.HX B CTai..J,HOHapHOM HaCeJieHHH 

C MHrpau,HeH AaJIO B03M0)KH0CTb nOJIYliHTb B03pacTHOe 

pacnpeAeJieHHe BTOpOH MOAeJIH. 

KoHeliHhie pe3yJihTaTbi 3THX paclleTos, a TaK)Ke B3flTbie 

HenocpeACTBeHHO H3 pa6oT 10. A. KopllaKa-4enypKOBCKOro 

B03paCTHbie pacnpeAeJieHH11 liHCTOH MHrpai..J,HH B CTai..J,HOHap­

HOM HaceJieHHH H CTa6HJibHOrO HaCeJieHH11 C MHrpau,HeH npH­

BOAflTCH B Ta6JI. 5.3. 

Ta 6n 11 u_a 5.3 

Bo3pacTHble pacnpeAeJJeHI111 411CToi1 MHrpau_ww 

B CTai..(HOHapHOM HaCeJJeHI111 11 CTa611JJbHbiX HaCeJJeHI111X 

(MYJK411Hbl, Kweo, 1958-1959 rr.) 

4HCT3H MHr- e - rx l" (x} 
pali.HH e eTa-

I BoJpacT 
li,HOH3pHOM Tblc. lien. 0 

0 % HaceneHHH 
(TblC . 1.1en.) 

I 2 

0-14 + 16,6 I 631 14,3 1 I 753 6,16 I 494 13,39 
15-59 + 175,5 6 680 58,61 16 993 59,79 7 466 66,91 
60+ + 17,5 3 088 27,08 9 677 34,05 2 198 19,70 

I-1Toro ••• +209,6 II 399 100 28 423 100 II 158 100 

«fia3HCHOe» CTa6HJibHOe HaceJieHHe KHeBa 6e3 MHrpaU,HH 

(rpa¢bi 3 H 4) flBJI11:eTCfl Bbipa)KeHHeM B3aHMOAeHCTBHfl no­

P11AKa BbiMHpaHH11 eo= 69 JieT 11 K03¢¢Hu,HeHTa npHpocTa 

r= (-) 1,258%. MHrpau,HOHHbiH ¢aKTOp (rpa¢a 2) o6ycJio­

BHJI 3AeCb npOTHBOnOJJO)KHbie no cpaBHeHHIO C CeJibCKOH MeCT­

HOCTbiO H3MeHeHH H e~' H r"', KOTOpbie yseJJHliHJIHCb COOTBeT-
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T a 6 n 11 I.\ a 5.4 

J.13MeHeHI1e /I.OJII1 803paCTHOH rpynnbl 3a C'leT npHMOrO, 

KOC8eHHOI'O 11 06l.L\ero BJIHHHHH MHrpal\1111 (yBeJIH'IeHI1e ( + ) , 
yMeHbiiJeHHe ( - ), 8 nyHKTaX) 

Bo3pacT 
I I 

t;. =C,(x)-C,(x) 
' I m t;. =C,(x) -C,(x) t;. 

06
"'·=C,(x) -c;(x) 

0-14 -8,15 + 7,23 - 0,92 
15- 59 +1,18 +7,12 + 8,30 
60+ +6,97 - 14,35 - 7,33 

J.1 TOr 0 ••• 0 0 0 

CTBeHHO AO 158,2 roAa 
6 

11 AO ( +) 0,832 %. Ou.eHKa BJII1HHI1H 

3TI1X 113MeHeHI1H Ha B03paCTHOH COCTaB, paCCt.[I1TaHHaH no 

AaHHbiM Ta6n. 5.3 (rpacpbi 4, 6 11 8), AaeTcH B Ta6n. 5.4. 
KaK cneAyeT 113 AaHHbiX Ta6n. 5.4, 3cpcpeKTbl npHMOro 11 

KOCBeHHOrO BJII1HHI1H M11rpaLJ.I111 B rOpOAe A11aMeTpaJibHO OT­

JII1t.[Hbl no HanpaBJieHI110 OT COOTBeTCTBYIOILJ.11X 3cpcpeKTOB B 

cene. llpHMoe AeHCTBI1e M11rpau.1111 onpeAeJII1JIO cTapeHI1e 

B03pacTHOH CTPYKTYPbi HaceneHI1H K11esa, B TO speMH KaK 

KOCBeHHOe Bbl3BaJIO ee OMOJIO)f(eHHe, np11qeM eCJII1 AJIH A11Ha­

M11KI1 AOJII1 cTaprneM: 11 cpeAHeii B03pacTHbiX rpynn pernaiOILJ.I1-

MI1 no CI1Jie OKa3aJII1Cb B KOHet.[HOM 11TOre (06UJ.I1H 3cpcpeKT­

rpacpa 4) nOCJieACTBI1H KOCBeHHOrO BJII1HHI1H, TO AJIH rpynnbi 

AeTeii npeo6naAaiOUJ.I1MI1 6hiJII1 nocneACTBI1H npHMOro BJIHH­

HI1H, Bbipa311BWI1eCH B cTapeHI111 CTPYKTYPhi HaceneHI1H <<csep­

xy». 

fiOCJieAHee nOJIO)f(eHI1e MO)f(HO 06bHCHI1Tb TeM, t.[TO B yc­

JIOBI1HX OTHOCI1TeJibHO HeBbiCOKI1X ypOBHeH B03paCTHOH p0)f(­

AaeMOCTI1, a OTCIOAa 11 np11 cpaBHI1TeJibHO He60JiblliOM 113Me­

HeHI111 K03¢cp11LJ.I1eHTa np11pOCTa ( C (-) 1,258 AO ( +) 0,832%) 
CI1Jia KOCBeHHOrO BJII1HHI1H M11rpaLJ.I111, cnoco6CTBYIOILJ.ero yse­

JII1t.[eHI110 AOJII1 AeTCKI1X B03paCTOB, OKa3biBaeTCH HeAOCTaTOt.[­

HOH 11 nepeKpbiBaeTcH npoTI1BOnOJIO)f(HbiM no HanpaaneHI1IO 

11 6onee 3Hat.[I1TeJibHbiM npHMbiM ee B03AeHCTBI1eM. 

BMecTe c TeM 3TO )f(e 113MeHeHHe K03cpcp11LJ.I1eHTa, B3Be­

rneHHOe no ~1= 158,2 rOAa, np11BeJIO K TOMy, t.[TO B pe3yJibTa­

Te KOCBe~moro BJII1HHI1H }lOJIH cpeA11HHOH rpynnbi 113MeHI1JiaCb 

HaMHOrO 60Jibllie ( + 7,12 nyHKTa), qeM B CeJibCKI1X MeCTHO­

CTHX, rAe np11 e~=37,1 rOAa 11 nepeXOAe OT r= (+) 0,713 % 
K f"= (-) 2,578% OHa yseJI11t.[I1JiaCb Jll1llib Ha 0,07 nyHKTa. 

6 Ype38bi'IaiiHo 8biCOKoe 3Ha<JeHI1e noKa3aTeJIH c pe/I.Heil npO/I.OJI!KI1-

TeJibHOCTI1 npe/I.CTOHl.L\eH !KI13HI1 8 ycn0811HX M11rpal\1111 o6bHCHHeTcH 

8KJIIO'IeHI1eM 8 06l.L\ee '111CJIO npO!KI1TbiX 'leJI08eKO-JieT '111CJia neT, npO!KI1TbiX 

8 K11e8e M11rpaHTaMI1. - PeiJ. 
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TaKI1M o6pa30M, np11BeAeHHbie Bhirne ou.eHKI1 BJII1HHI1H 

ceJihCKOH M11rpau.1111 Ha B03pacTHYIO CTPYKTYPY ceJibCKoro 11 

ropOACKOrO HaceJieHI1H nOJIHOCTblO nOATBepA11JII1 BblCKa3aHHbie 

paHee rl1noTe3bi 11 no3BOJIHIOT CAeJiaTh cJieAYIOILJ.ee o6o6-

rn.eHHe. 

,lJ,eHCTBI1e M11rpaLJ.I10HHOrO cpaKTOpa Ha B03paCTHYIO CTpyK­

rypy 11MeeT CJIO)f(HbiH 11 npornoopet.[I1BblH xapaKTep. 0HO 

BKJIIOt.[aeT B ce6H, C OAHOH CTOpOHbi, npHMOe BJII1HHI1e Ha 

B03paCTHOH COCTaB HaceJieHI1H caMI1X nepeMeiLJ.eHI1H 11, C 

ApyroM: - KOCBeHHOe 11x BJII1HHI1e, npoHBJIHIOW.eecH qepe3 

Bbl3biBaeMhie M11rpau.l1eH 113MeHeHI1H K03cpcp11LJ.I1eHTa p0)f(Aae­

MOCTI1. llOCJieACTBI1eM nepooro BI1Aa BJII1HHI1H HBJIHeTCH OMO­

JIO)f(eHI1e B03pacTHOH cTpyKTYPhi B ceJibcKoii MeCTHOCTI1 11 ee 

cTapeHI1e B ropoAax; nocJieACTBI1eM BToporo BI1Aa - nocTape­

HI1e ceJibCKOrO 11 OMOJIO)f(eHI1e ropOACKOrO HaceJieHI1H. 

06ILJ.I1H CYMMapHbiH 3cpcpeKT M11rpaU.110HHbiX AB11)f(eHI1H B 

cTpyKType npoHBJIHeTcH KaK pe3yJibTaT B3ai1MOAeiicTBI1H o6o-

11X B11AOB BJII1HHI1H. 0AHaKO B CeJibCKOH MeCTHOCTI1 np11 cpaB­

HI1TeJibHO Bb!COKI1X ypOBHHX B03paCTHOH p0)f(AaeMOCTI1 pe­

rnaiOILJ.I1MI1 AJIH npou.ecca cTapeHI1H HaceneHI1H OKa3hiBaiOTCH 

nOCJieACTBI1H KOCBeHHOrO BJII1HHI1H, B TO BpeMH KaK B ropOAe, 

rAe 3TI1 ypOBHI1 Hl1)f(e, npeo6JiaAaiOUJ.YIO pOJib AJ!H CTapeHI1H 

B03pacTHOH CTPYKTYPbi <<CBepxy>> 11rpa10T npHMbJe nocJieACT­

BI1H M11rpaLJ.I111, a AJIH ee OMOJIO)f(eHI1H «CHI13Y>> - KOCBeHHbie. 

Pa3yMeeTcH, AaHHbie o6o6rn.eHI1H, 6a311pyHch Ha Teop1111 cTa-

611JihHoro HaceJieHI1H, HOCHT HeCKOJibKO OrpaHI1'IeHHbiH xapaK­

Tep, onpeAeJIHeMbiH orpaHI1t.[eHI1HMI1 ycnos11M:, Jie)!(aiLJ.I1X s oc­

Hose 3TOH TeOp1111. ll03TOMY AaJihHeHrnee pa3BI1TI1e MeTOA11KI1, 

AOJI)f(HO, BI1A11MO, COCTOHTb B nepeXOAe OT rl1nOTe3bl nOCTO­

HHCTBa B03paCTHbiX nOKa3aTeJieH t.[I1CTOH M11rpaLJ.I111 K YCJIO­

BI1HM, yt.[I1TbiBaiOILJ.I1M 11x 113MeHeHI1e so speMeHI1. 

5.3. PerHoHaJihHbiH aHaJIH3 HaceneHHH CCCP 

5.3.1. 06l.L\aH xapaKTepHCTHKa MHOropernOHaJJbHOI'O 

aH3JJH3a 

MHoroperi10HaJibHbiH AeMorpacp11qecKI1H aHaJII13 - aHaJII1-

rnqecKI1M: 11HCTpyMeHT AJIH ou.eHKI1 A11HaMI1KI1 Me)f(peri10HaJib­

Horo 113MeHeHI1H HaceneHI1H. HapHAY c TpaA11Lf.I10HHbiMH no­

Ka3aTeJIHMI1, oni1CbiBaiOILJ.11M11 AeMorpacp11qecKoe pa3BI1T11e 

OTAeJibHbiX pemoHos, OH n03BOJIHeT onpeAeJII1Tb AeMorpacp11-

qecKI1e nOKa3aTeJII1, xapaKTep113YIOILJ.I1e B3ai1MOCBH311 B CI1CTe­

Me peri10HOB, o6MeHI1BaiOILJ.I1XCH HaceneHI1eM. K 11x l!I1CJIY 
OTHOCHTCH: 
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BCpOHTHOCTb ,[1,./UI JIHQ onpe,a,eJICHHOH B03paCTHOH rpyn­

Tibl 113 4HCJia pO)Ktl,CHHblX B ,a,aHHOM perHOHC tl,O)KHTb ,[1,0 

CJICtJ,YIOlll,CH B03paCTHOH rpynnbl H OCTaTbCH B :3TOM perH­

OHC HJIH nepeexaTb B Ka)KtJ,biH 113 paCCMaTp11BaCMbiX perH­

OHOB; 

- BepOHTHOCTb tl,Jifl OT,[I,CJibHbiX B03paCTHblX rpynn )KCH­

lll,HH penpo,a,yKTHBHOrO KOHTI1HrCHTa 113 411CJia ypO)KCHOK ,a,aH­

HOrO perHOHa pOtJ,HTb pe6CHKa; 

- pacnpe,a,CJICHI1C pO)Ktl,CHHblX B Ka)KtJ,OM 113 peri10HOB B 

3aBHCI1MOCTI1 OT perHOHa pO)Ktl,CHHH pOtl,HTCJICH; 

- OQCHKa H3MCHCHHH 4HCJICHHOCTH pO)Ktl,CHHblX B Ka)K­

tl,OM 113 peri10HOB BCJICtJ,CTBHC 113MCHCHHH CTPYKTJpbi HaceJie­

HHH B pC3YJibTare MC)KpCri10HaJibHOH M11rpaQ1111; 

- CpCtl,H11H B03paCT M11rp11py!Olll,I1X tl,Jifl Ka)KtJ,OrO 113 pe­

rHOHOB; 

- ,a,pyrHC tJ,CMOrpaqm4CCKI1C xapaKTCp11CTI1KH. 

B ,a,aHHOM naparpaq,e aHaJIH3Hpy!OTCH KOMTIOHCHTbl tJ,C­

MOrpacPI14CCKOrO pa3BI1THH OTtJ.CJibHbiX peri10HOB CCCP c 

HCllOJib30BaHHCM MCTOtJ,OJIOrl111 MHOroperi10HaJibHOrO tJ,CMO­

rpacPH4CCKOrO aHaJII13a, pa3pa6oTaHHOH B Me)K,a,yHapo,a,HOM 

11HCTHTYTC np11KJia,a,HOro CI1CTCMHOrO aHaJII13a (IIASA) no,a, 

pyKOBOtJ.CTBOM npoq,eccopa A. Po,a,)Kepca 
7

• 

MeTOtJ.OJIOri1H MHoroperi10HaJibHOro ,a,eMorpaq,I14CCKoro 

aHaJII13a B KallCCTBe COCTaBHblX 4aCTeH BKJII04aCT CJICtJ,y!Olll,I1C 

:3Tanbi [19]: 
aHaJIH3 Ha6JIJOtJ,aCMbiX xapaKTCp11CTI1K HaCCJICH11H; 

llOCTpOCHHC MHOroperi10HaJibHbiX Ta6JII1Q ,[1,0)1(11T11H; 

MC)KpCri10HaJibHbiH aHaJIH3 MHrpaQH11; 

MHOroperi10HaJibHblH nepcneKTI1BHblH paC4CT HaCCJIC-

HI1fl Ha 3a,a,aHHbiH nep11o,a,; 

- llOCTpOCHHC CTa611JibHOrO HaCCJICHI1fl. 

PaCCMOTp11M HCKOTOpblC 113 :3TanOB, CBH3aHHblC C aHaJII1-

30M xapaKTep11CTI1K BOCnp0113BO,[I,CTBa 11 MC)KpCrHOHaJibHOH 

M11rpaQI1H HaCCJICHI1fl. 

7 
3AeCb H3JIO)I(eHbl pe3yJJbTaTbl HCCJieAOBaHHH, npOBOA11BWerOCH 

B paMKax Me)l():lyHapOAHoro npoeKTa <<Comparative Migration and 

Settlement Study» B Me~HapOAHOM 11HCTHTyTe np11KJJaAHoro CI1CTeMHoro 

aHaJJI13a ( r. JlaKceH6ypr, AscTpHH). UeJJb npoeKTa - nposeAeHI1e cpaBHI1-

TeJibHOro peri10HaJibHOrO aHaJIH3a A11HaMI1KI1 HaCeJieHHH 11 ero OTAeJJbHbiX 

COCTaBJJHIO!l.\11X (pO)I():IaeMOCTH, CMepTHOCTI1, M11rpal\HI1, B03paCTHO-nOJIO­

BOH CTPYKTYPbi) AJJH cTpaH, npeACTaBJJeHHbix a IIASA. OcHOBHbie pe3yJib­

TaTbi 11CCJieAOBaHHH ony6JJHKOBaHbl B ( 17]. 
Bs11cy ycJIOBHOCTH HeKOTOpbiX npeAnOCbiJJOK 11 CI1JihHOi1 arper11posaH­

HOCTH HCXOAHbiX AaHHbiX KOHKpeTHbie '111CJJeHHble pe3yJJhTaTbl CJJecyeT 

paCCMaTpHBaTb B OCHOBHOM KaK HJIJIIOCTpal.\1110 MeTOA11KH aHaJII13a. 
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5.3.2. BbiOOp TeppHTOpHaJibHOro AeJieHIHI 

Ba)KHOH cocTaBHOH qacTbJO no,a,roTOBHTCJibHoro :3Tana 

pa60Tbl npH MHOrOpCri10HaJibHOM aHaJIH3C HBJIHCTCH Bbi6op 

npOCTpaHCTBe HHOrO tl,CJICHHH, npe,a,cTaBJICHI1C CTpaHbl B Bl1tl,C 

B3aHMOCBH3aHHOH CI1CTCMbl peri10HOB, llOJIHOCTb!O ll0Kpbl­

Ba!Olli,I1X CC TCpp11TOp1110. 

EcTeCTBeHHO, 'ITO Bbi6op TaKoro ,a,eJICHI1H, c o,a,HoH 

CTOpOHbl, tl,OJI)KCH 6biTb COrJiaCOBaH C 3atJ,a4aMI1 reppHTOp11-

aJibHOrO nJiaH11pOBaHHH, )J)Ifl KOTOpbiX B KOHC4HOM C4CTC H 

CJIY)KI1T MHOroperi10HaJibHbiH tJ,CMOrpacPH4CCKHH aHaJII13. 

C ,a,pyroH CTOpOHbl, OH tl,OJI)KCH OTpa)KaTb OC06CHHOCTH tJ,CMO­

rpacPH4CCKOrO pa3B11THH OT,[I,CJibHblX llaCTCH CTpaHbl, tJ,aBaTb 

B03MO)KHOCTb Bbltl,CJ111Tb OtJ,HOpOtJ,HbiC ( C T04KH 3pCHI1fl tJ,CMO­

rpacPH4CCKOrO pa3BI1THH) peri10Hbl CTpaHbl 11 npOCJIC,[I,HTb 

tJ.HcPcPCPCHQI1aQHIO OT,[I,CJibHbiX TIOKa3aTCJICH BOCnp0113BOtJ,CTBa 

HaCCJICHHfl H M11rpaQHH. TaKOH llOtl,XOtl, K Bbi6opy Tepp11TO­

p11aJibHbiX o6'bCKTOB tJ,CJiaCT MHOrOperHOHaJibHbiH aHaJII13 

Ba)f(HbiM 11HCTPYMCHTOM pa3pa6oTKH ,a,eMorpaq,I14CCKOH no­

JII1THKH, YllHTbiBaiOlll,CH perHOHaJibHbiC oco6eHHOCTI1 ,a,eMorpa­

cPH4CCKOH CI1TyaQHH 11 CC OT,[I,CJibHbiX COCTaBJIHIOlll,HX. 

AHaJII13 po)K,a,aeMOCTI1, cMepTHOCTI1, B03pacTHO-nOJIOBOH 

CTPYKTJpbi 11 M11rpaQHH HaceJICHHH CCCP noKa3aJI, 'ITO Tep­

p11TOp11aJibHbiM 06'bCKTOM, B npCtl,CJiaX KOTOpOrO Ha6JIJOtJ,a­

CTCH OTHOCHTCJibHaH OtJ,HOpOtJ,HOCTb B 113MCHCHHI1 OTtl,CJibHbiX 

tJ,CMOrpacPI14CCKHX llOKa3aTCJICH, MO)KHO CllHTaTb COI03HYIO 

pecny6JII1KY. l1Hor,a,a Ct1,11HbiH B OCHOBHbiX 4CpTaX THn BOC­

npOH3BOtJ,CTBa HaCCJICHI1fl xapaKrepeH tl,Jifl HCCKOJibKI1X COCC,[I,­

HI1X pecny6JIHK. BMecre c reM o,a,HI1 11 re )KC ,a,eMorpaq,H4CCKI1C 

TIOKa3aTCJII1 B TCX HJII1 11Hb!X pecny6JI11KaX OTJIHl!aCT BbiCOKaH 

CTCllCHb tJ.I1cPcPCPCHQI1aQHH, o6yCJIOBJICHHaH CllCQI1cPHKOH 

HaQ110HaJibHblX TpatJ,HQHH 11 06bi4aCB HaCCJIHIOili,HX 11X 

HapOtJ,OB. 

l1MCH B Bl1tJ.Y TCppHTOp11aJibHYIO 6JIH30CTb OTtl,CJibHbiX pec­

ny6JIHK 11 OTHOCHTCJibHYIO OtJ,HOpOtJ,HOCTb TI1TIOB BOOTip0113BOtl,­

CTBa B HHX, 15 C0103HbiX pecny6JIHK CTpaHbl 6biJIH arper11pO­

BaHbl B 7 perHOHOB. YllHTbiBaH cJIO)KHBUII1CCH pa3JIH411H B 

llOKa3aTeJIHX BOCllp0113BO,[I,CTBa 11 M11rpaQI1H rOpOtl,CKOrO 11 

CCJibCKOrO HaCCJICHHH B npe,a,eJiaX BbltJ,CJICHHbiX perHOHOB, 

)J)IH 6oJICC tJ,CTaJibHOrO 113Y4CHI1fl M11rpaQI10HHOrO o6MeHa BCC 

llOCCJICHHH paCCMaTp11BaCMbiX peri10HOB 6biJIH pa3tJ,CJICHbl Ha 

«rOpOtJ,CKHC>> 11 <<CCJibCKI1C>>. llp11 ;}TOM rOpOtJ,CKI1C ll0CCJICHI1fl 

paccMaTpHBaJIHCb tl,Jifl Ka)KtJ,OrO 113 CCMH BbltJ,CJICHHbiX perMO­

HOB KaK CaMOCTOHTeJibHbiC TCpp11TOpHaJibHbiC o6'bCKTbi, a 

CCJibCKHC BBHtJ.Y OTCYTCTBI1fl CTaTI1CTH4CCKOH 11HcPOpMaQI1H 0 

B03paCTHbiX M11rpaQI10HHbiX llOTOKaX 113 CCJia Otl,HOrO per110-
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Ha S eeJJO .n,pyroro - KaK e)l,I1HeTSeHHbiH peri10H )l,Jlfl seeM: 
eTpaHbi s u.eJJOM. TaKoe .n,eJJeHI1e, pa3yMeeTefl, seehMa y eJJos­
HO, HO )l.JUI 113JJO)I(eHI1fl MeTOAJ1 Kl1 3TO He 11MeeT 0e060r0 3Ha­
t.t:eHI1fl. J1TaK, paeeMaTp11SaJJI1eb eJJe)l,yiOI.IJ:I1e 8 peri10HOS: 

I. ropo.n,eKI1e noeeJJeHI1fl PC<I>CP. 
2. ropo.n,eKI1e noeeJJeHI1fl YKpa11HeKoi1 11 MoJJ.n,as-

eKoM: CCP. 
3. ropo.n,eKI1e noeeJJeHI1fl BeJJopyeeKOH CCP. 
4. ropo.n,eKI1e noeeJJeHI1fl peeny6JJI1K Cpe.n,HeH A31111 

(Y36eKeKafl, K11pr113eKafl, Ta.n,)I(I1KeKafl, TypKMeHeKafl CCP). 
5. ropo.n,eKI1e noeeJJeHI1fl Ka3axeKOH CCP. 
6. ropO,ll,eKI1e noeeJJeHI1fl 3aKaSKa3eKOrO perHOHa, SKJJIO-

t.t:aiOI.LJ.ero rpy311HeKyiO, A3ep6aM:.n,)l(aHeKyiO 11 ApMflH-
eKyiO CCP. 

7. ropo.n,eKHe noeeJJeHI1fl peeny6JJI1K Op116aJJTI1KI1 (3eTOH­
eKafl, JlaTsl1i1eKafl, JII1ToseKafl CCP). 

8. CeJJheKI1e noeeJJeHI1SJ. CCCP. 
KpoMe on11eaHHoro Tepp11TOp11aJJhHOro .n,eJJeHI1fl eTpaHbi Ha 

BOeeMb perHOHOS 6hiJJ paeeMOTpeH eJJyt.t:aM: .n,syxperi10HaJJbHOH 
eHeTeMhi, KOr.n,a S Kat.t:eeTse O)l,HOrO peri10Ha paeeMaTp11SaJJI1eb 
see ropo.n,eKI1e, a s Kat.t:eeTse .n,pyroro - see eeJJbeKI1e noee­
JJeHI1fl CCCP 8. 

5.3.3. AHaJJH3 xapaKTepHCTHK 

BOCnpoH3BOACTBa t13CeJJeHH.II 

Ba)I(HOH eoeTaSHOH t.t:aeTbiO MHOroperi10HaJJbHOrO .n,eMO­
rpa¢11t.t:eeKOrO aHaJJI13a flSJJfleTefl 113yt.t:eHI1e Ha6JJIO)l,aSlli11XeSI. 
S 6a311eHOM ro.n,y (nep110.n,e) xapaKTep11eTI1K SOenp0113SO,[I,eTBa 
HaeeJJeHI1fl. 

B Ta6JJ. 5.5 np11se.n,eHhi oeHOSHbie noKa3aTeJJI1 soenp0113-
so.n,eTsa HaeeJJeHI1fl CCCP s pemoHaJJbHOM pa3pe3e no .n,aH­
HbiM 3a 1974 r. (eM. [17]). 

06I.LJ.He K03<J>¢11LJ.I1eHTbl p0)1()l,aeMOeTI1 11 eMepTHOeTI1, pae­
eMaTp11saeMbie KaK OTHOllieHI1SI. t.t:l1eJJeHHOeTeH eOOTSeTeTSeH­
HO pO)I()l,eHHbiX 11 yMeplli11X K epe.n,HerO,ll,OSOH 411eJJeHHOeTI1 
HaeeJJeHI1fl, xapaKTep113YIOT arper11p0BaHHbiH yposeHb eOOT­
seTeTSYIOI.IJ:I1X npou.eeeos 11 onpe.n,eJifliOTeSJ. He TOJJhKO so3paeT­
Hoi1 11HTeHei1SHOeTbiO npou.eeeos, HO 11 S03paeTHO-nOJJOSOH 
eTpyKrypoM: HaeeJJeHI1fl. Ha116oJJee sbieOKI1e o6I.LJ.I1e K03¢¢11-
LJ.I1eHTbi po)l(.n,aeMOeTI1 Ha6JJIO.n,aiOTefl s peeny6JJI1Kax Cpe.n,Hei1 
A31111 11 3aKasKa3bSJ., Hal16oJJee HI13KI1e esoM:eTseHHbi TaKI1M 
pemoHaM, KaK pecny6JJI1KI1 Op116aJJTI1KI1 11 PC<I>CP. 

8 Bee ropoACKI1e noc eJJeHIHI CCCP pac cMaTp11B310TCll s 3TOM c JJy4ae 

K3K C3MOCTOl!TeJJbHbiH p e ri10H TIOA HOMepOM 9. 
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Hlii3Kli!H ypoBeHb po>K,a.aeMOCTH, Ha6mo,a.aeMbiH B ropo,a.­

CKHX noceJieHHHX PC<I>CP Iii pecny6JIHKax flpH6aJITHKH, Ha­

PHAY c o,a.HHM H3 caMbiX BbiCOKHX o6~Hx noKa3aTeJieii 

CMepTHOCTH B 3THX pei'li!OHaX (8,3 4eJIOBeKa Ha 1000 Hace­

JieHii!H) xapaKTepH3yeT B03pacTHYIO CTPYKTYPY 3Tli!X pemOHOB 

KaK HaH6oJiee cTapy!O. HanpoTHB, BbiCOKHH ypoBeHb po>K,a.a­

eMOCTH B TaKii!x perHOHax, KaK Ka3axcKafl CCP Iii pecny6JII1-

Kli! 3aKaBKa3bfl, Hapfl,!I.Y C O,!l.Hli!M Ii!3 caMbiX Hlii 3Kli!X y pOBHeH 

CMepTHOCTli! B 3Tli!X pei'li!OHaX xapaKTepH3 y e T B03paCTHYIO 

CTPYKTYPY 3Tli!X pecny6JIHK KaK HaH6oJiee MOJIO,!I.YIO. 

O,a.HOH 113 Hai160Jiee Ba>KHbiX xapaKTep11CTI1K ypoBHfl 

BOCnp0113BO,!l.CTBa HaCeJieHI1fl flBJIReTCfl 2py6blU K03C/JC/JU~UeHT 
eocnpou3eoiJcrea (gross reproduction rate - GRR ), KOTOpbiH 

onpe,a.eJifleT 4li!CJIO ,a.eB04eK, pO>K,!l.eHHbiX B cpe,a.HeM O,!I.HOH 

>KeH~li!HOH B Te4eHI1e BCei'O penpO,!I.YKTI1BHOI'O nep110,11.a, 

6e3 yqeTa CMepTHOCTI1 Iii M11rpaU,111i! AJIR ,a.aHHOI'O pei'IiiOHa. 

KaK cJie,a.yeT 113 ,a.aHHbiX Ta6JI. 5.5, caMbiH BbiCOKHH GRR 
Ha6JIIO,a.aeTCfl B pecny6JIH Kax Cpe,a.Heii A3lilli! Iii B ceJibCKHX 

noceJieHHflX cTpaHbi. Cy~ecTBeHHbie pa3JIH4li!fl B ypoBHe 

BOCnpOH3BO,!l.CTBa 06Hapy>KHBaiOTCH B I'OpO,!I.CKii!X Iii CeJibCKI1X 

noceJieHI1flX CCCP. 

Cpe,!I.H noKa3aTeJieH, oni1CbiBaiO~li!X M11rpau,HOHHOe ABH­

>KeHI1e HaceJieHHfl, Hal16oJiee Ba>KHbiM flBJifleTCfl noKa3aTeJib 

li!HTeHCli!BHOCTli! Mli!I'paU,Ii!li! - UHOeKC MU2pa~UOHHOU noo6U)K­
HOCTU (gross migraproduction rate- GMR) , c noMO~biO 
KOTOpOI'O MO>KHO cpaBHli!BaTb ypOBHI1 M11I'paU,li!OHHOH no,a.­

BI1>KHOCTH HaCeJieHI1fl pa3Jili!4HbiX pei'I10HOB. 

IToKa3aTeJib HHTeHCHBHOCTH M11rpau,HH AJifl per11oHa i 
(GMR;) B CJiyqae rpynnHpOBKlil no nflTli!JieTHI1M B03paCTHbiM 

HHTepBaJiaM onpe,a.eJifleTCfl no ¢opMyJie: 

GMR ; = 5"f.M;(x), 
X 

r,a.e M;( x) - B03pacTHbie noKa3aTeJIH 11HTeHCHBHOCTH Bbi6bi­

Tli!fl 113 pemoHa i. 
B Ta6JI. 5.6 np11se,a.eHbi pe3yJibTaTbi Bbi41i!CJieHI1fl GMR 

AJifl Ka>K,a.oro perHoHa. KaK noKa3aJIH pac4eTbi, caMbiH 

Bb!COKI1H o6~11H yposeHb M11rpaU,Ii!OHHOH nO,!l.Blii>KHOCTli! 

xapaKTepeH AJifl pemoHOB 5, 3, 8 Iii I. 11H,a.eKc MHrpau,I10H­

HOH nO,!l.BI1>KHOCTli! (GMR) AJifl HHX COCTaBJifleT COOTBeTCT­

BeHHO 6,79; 5,96; 5,69 Iii 5,54 (H11)1(Hflfl CTpOKa Ta6JIHU,bl). 

3JieMeHTbl 3TOH Ta6JI11U,bl, CT0fl~l1e Ha I'JiaBHOH ,11.11ai'OHa­

Jilil, oTpa>KaiOT BHyTp11perl1oHaJibHbie nepeMe~eHI1fl HaceJie­

HI1fl. Ha116oJiee BbiCOK yposeHb BHyTp11pemoHaJibHbiX nepe­

Me~eHI1H B peri10He I: Ha HI1X np11XO,!l.HTCfl B 3TOM pei'HOHe 

6oJiee 75 % o6~ero 411CJia nepeMe~eHI1H. TaKafl 3Ha411TeJib-
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Ta6 JJ HI.Ia 5.6 

fiOKa 3 aTeJJH HHTe HCHBHOCTH MHrpal.IHH 

.U,/UI OTA eJJbHbiX per HOHOB CCCP, 1974 r. 

HoMep I P erHOHbl 
perH- n p OJKH B3H H11 
OH3 8 

fopo.Q.CKHe noce-
Jie HIU:t: 

PC<I>CP 4,17 0,79 0,93 0,88 1,55 0,54 0,50 2, 16 
Y Kp3 11H CK3fl, 

M on}lascKafl CCP 0,28 3,43 0,28 0, 12 0,29 0, 13 0, 13 0,66 
3 6enopyccKa.R CC P 0,04 0.04 3,63 0,01 0,03 0,0 1 0,05 0, 16 
4 KHpr HJCKaSI, 

Ty pKMe HcKax, 
T3Ll>K H KCK3 R , 

YJ6eKCK3.R CC P 0,08 0,03 0,03 2,44 0,27 0,05 0,02 0,16 
5 KaJaxcKaR CC P 0, 11 0,05 0,05 0,22 3,56 0,03 0,02 0,20 
6 Pecny6nHKH 

33K3BK33bJI 0,02 0,02 0,01 0,02 0,02 1,78 0,01 0,07 
Pec ny6nHKH 
n p H 63JJTHKH 0,04 0,03 0, 16 0,01 0,02 0,01 3,47 0,1 2 

8 CeJJbCK H e noce-
ne HHM CCC P 0,80 0,79 0,87 0,86 1,05 0,29 0,84 2,16 
J.·h oro ... 5,54 5, 18 5,96 4,56 6,79 2,84 5,04 5,69 

Hafl ,!I.OJifl BHyTp11peri10HaJibHbiX nepeMe~eHI1H B 3TOM paHOHe 

CBfl3aHa, nO-BI1,11.11MOMy, c ero pa3MepaMI1. O,a.HaKo np11 

AOBOJibHO 3Ha411TeJibHbiX pa3Mepax pemoHa 8 cpe,a.Hee 

411CJIO BHyTp11pei'I10HaJibHbiX nepeMe~eHI1H AJIR Hel'O COCTaB­

JifleT TOJibKO 2, 16, T. e. 36 % o6~el'O M11I'paU,HOHHOI'O nOTOKa 

3Toro paiioHa. Hai1MeHbUiee OTHOCI1TeJibHOe 411CJIO BHYTPH­

pemoHaJibHbiX nepeMe~eHI1H Ha6JIIO,!l.aeTCfl B peri10He 6. 
CpaBHeHI1e ,a.aHHbiX Ta6JI. 5.6 no cTpoKaM no3BOJIReT 

npOaHaJII1311p0BaTb Me>Kpei'I10HaJibHbie M11I'paU,110HHbie CBfl311 

HaceJieHI1fl. Hanp11Mep, AJIR perl1oHa I Ha6JIIO,a.a!OTCR 

Hai160Jiee CI1JibHble M11rpaU,110HHbie CBfl311 C peri10HOM 8, 
a ,!l.Jifl pei'HOHa 8 - Hai160Jiee CI1JibHbie M11rpaU,I10HHbie CBfl311 

C peri10HOM 5. 
J1CKJII0411B BHyTp11pei'I10HaJibHbie nOTOKii! 11 cpaBHI1Bafl 

3JieMeHTbi Ta6JI. 5.6 no rpa¢aM, MO>KHO ,a.aTb 6oJiee ,a.eTaJib­

HYIO OU,eHKY y pOBHfl Me>Kperi10HaJibHbiX CBfl3eH, BblflBI1Tb 

«C11JibHbJe)> 11 <<CJia6ble)> M11rpaU,I10HHble B3 a11MO,!l.eHCTBI1fl 

peri10HOB. TaK, AJIR pemoHa 6 Hal16oJiee <<CI1JibHbJe)> M11rpa­

U,110HHbie CBfl311 Ha6JIIO,a.a!OTCR c pemOHOM I, AJifl perl1oHa 

I- C pei'I10HOM 8. 
11HTe p e CHO cpaBHI1Tb M11rpaU,I10HHOe B3ai1MO,!l.eHCTBI1e 

no napaM peri10HOB B o60I1X HanpaBJieHI1flX - OTHOCI1TeJibHO 

MecTa npO>KI1BaHI1fl 11 MecTa Bbi6biTI1fl. TaKoii aHaJII13 

n03BOJifleT AaTb ou,eHKY «np11BJieKaTeJibHOCTI1» o,a.Horo peri1-

0Ha 0THOCI1TeJibHO ,a.pyroro. TaK, Hanp11Mep, y poBeHb 

M11rpau,1111 (11HJ],eKC M11rpaU,110HHOH OO,!l.BI1>KHOCT11) 113 pei'HOHa 
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I B per11oH 3 cocTaBJUieT 0,04, a o6paTHbiH noTOK 113 peri10Ha 

3 B peri10H I-0,93. 
CpaBHeHI1e CI1MMeTp114HbiX noTOKOB ,!I,JUI ceJibCKoro 

HaCeJieHI1H CTpaHbl C Ka)K,LI;biM 113 peri10HOB B3ai1MO,LI;eHCTBI1H 

nOKa3biBaeT, 'ITO B U,eJIOM nOTOK M11rpaHTOB 113 ceJia B 1974 r. 

npeo6Jia,n;aJI Ha,n; noTOKOM 113 ropo.n;a. CeJibCKOe HaceJieHI1e 

11MeeT caMbiH BbiCOKI1H 11H,LI;eKC M11rpaU,I10HHOrO B3ai1MO,LI;eH­

CTBI1H c perHOHOM I, np11 3TOM GMR 113 peri10Ha 8 B peri10H 

I paBeH 2,16, B TO BpeMH KaK 113 per11oHa I B pemoH 8 
OH COCTaBJIHeT 0,80, T. e. nOTOK 113 CeJia B ropO.LI; Cyi.IJ:eCTBeHHO 

Bbillle o6paTHOro. O,n;HaKo cpaBHeHI1e 11AeHTI14HbiX noTOKOB 

AJIH BCeX ,n;pyri1X peri10HOB nOKa3biBaeT, 'ITO nOTOK M11rpaHTOB 

113 ropo.n;a np11 aHaJII1311pyeMOM Tepp11TOp11aJibHOM pa3611eHI111 

HBJIHeTCH .LI;OMI1HaHTHbiM no OTHOllleHI110 K nOTOKY 113 ceJia. 

Ka)KYI.IJ:11HCH Ha nepBbiH B3rJI»A napa,n;oKcaJibHbiM cpaKT 

npeo611a,n;aH11H ropo,n;cKoro noTOKa Ha,n; ceJibCKI1M AJIH OTAeJib­

HbiX perHOHOB 06'bHCHHeTCH Bbi60pOM Tepp11TOp11aJibHOrO 

pa3611eHI1H, HeCOnOCTaB11MOCTbiO nO pa3Mepy Tepp11T0p11H 

Ka)K,LI;OH 113 3TI1X nap, C O.LI;HOH CTOpOHbl, 11 Tepp11TOp11aJibHOH 

OrpaHI1lJeHHOCTbiO nepeMei.IJ:eHI1H CeJibCKOrO HaCeJieHI1H 

oT,n;eJibHbiX coi03HbiX pecny61111K- c .n;pyroii. Eo11ee ,n;eTaJib­

Hoe npe,n;cTaBJieHI1e peri10Ha 8, B 4aCTHOCTI1 Bbi,LI;eJieHI1e 

ccJibCKI1X noceJieHI1H BHYTPI1 Ka)K.n;oii 113 cOI03HbiX pecny61111K, 

no3BOJIHIOI.IJ:ee npoBeCTI1 11 6o11ee ,n;eTaJibHOe on11caH11e Me)K­

peri10HaJibHbiX nOTOKOB, np11BeJIO 6bi, BI1,D;I1MO, K ,n;pyri1M 

BbiBO,LI;aM~ 

5.3.4. MHOI'OperHOH3JibH311 T36JIHQ3 AO:lKIITII11 

Ba)KHa» cocTaBHa» lJaCTb ,n;eMorpacp114ecKoro aHaJII13a -

nOCTpOeHI1e Ta6JII1LI,bl ,LI;O)KI1TI1H. C nOMOI.IJ:biO TaKI1X xapaK­

Tep11CTI1K, KaK BepOHTHOCTb ,LI;O)KI1TI1H AO Onpe,n;eJieHHOrO 

B03pacTa, BepOHTHOCTb yMepeTb, He ,LI;OCTI1rHyB Onpe,n;eJieH­

HOrO B03pacTa, 411CJIO ,LI;O)KI1BaiOI..LI,I1X, npO.LI;0JI)KI1TeJibHOCTb 

)KI13HI1, MO)KHO Oni1CaTb 3BOJIIOU,1110 rl1nOTeTI1lJeCKOH KOrOpTbl 

pO)K,LI;eHHbiX 11 paCCMOTpeTb ee «Cpe3>> B HeKOTOpbiH QJI1KCI1-

poBaHHbiH MOMeHT BpeMeHI1. MeTOAOJIOri1H nocTpoeHI1H 

Ta6JII1LI,bl ,LI;0)K11TI1H AJU1 OT,LI;eJibHOrO peri10Ha ,LI;OCTaTOlJHO 

XOpOlllO OTpa6oTaHa 11 lll11pOKO 11CnOJib3yeTCH B pa3HbiX 

CTpaHaX M11pa. 

OcHOBHOe OTJII1411e MHOZOpezu01taJlbHOU Ta6JlUljbl ao­
)KUTUJl 3aKJIIOI.JaeTCH B TOM, 'ITO OHa Oni1CbiBaeT B3a11MO­

CBH3aHHYIO CI1CTeMy peri10HOB, r,n;e BXO,!],bl O.LI;HOrO peri10Ha 

corJiacyiOTCH c Bbixo,n;aMI1 .n;pymx; paccMaTp11Ba» Ka)K,LI;biH 

113 perHOHOB KaK OTKpbiTYIO Tepp11TOp11aJibHYIO nO,LI;C11CTeMy, 
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Ta6JIHU,a Y411TbiBaeT BXO.LI;HbJe 11 BbiXO.LI;Hble nOTOK11 M11rpaU,HI1 

AJU1 Ka)K.n;oro peri10Ha 9• 

.lJ.aJiee 6y,n;yT paCCMOTpeHbl Jll1lllb HeCKOJibKO OCHOBHbiX 

noKa3aTeJieH MHOroperi10HaJibHOH Ta6JII1U,bl ,LI;0)KI1TI1H, OTHO­

CHI.IJ:I1XCH K xapaKTep11CTI1Ke peTpocneKTI1BHOH COCTaBJIHIOI.IJ:eH 

npou,ecca BOcnp0113BOACTBa HaceJieHI1H. 

5.3.5. AHaJJII3 Me:lKperlloHaJJbHOif MllrpaQIIII 

0,!1,HI1M 113 Ba)KHeHlll11X nOKa3aTeJieH MHOroperi10HaJibHOH 

Ta6JII1LI,bl ,LI;O)KI1TI1H HBJUieTCH BepOHTHOCTb AJUI JII1U, Ka)K,LI;OH 

OT,LI;eJibHOH B03paCTHOH rpynnbi ,LI;O)KI1Tb AO CJie,!],yiOI..LI,ero 

B03pacTa 11 OCTaTbCH B ,n;aHHOM peri10He (111111 nepeexaTb 

B ,!],pyrOH peri10H) B 3aBI1C11MOCTI1 OT MeCTa 11X p0)K,LI;eHI1H. 

OcHOBOH AJIH nocTpoeHI1» MHoroperl1oHaJibHOH Ta6JII1U,bi 

,LI;O)K11TI1H CJiy)KaT BepOHTHOCTI1 ,LI;O)KI1TI1H 11 M11rpaU,I111 AJU1 
OT,LI;eJibHbiX B03paCTHbiX rpynn Ka)K,!),OrO 113 paCCMaTp11BaeMbiX 

peri10HOB, paCC411TaHHbie AJIH rl1nOTeT114eCKOH KOrOpTbl 

pO)K,LI;eHHbiX B onpe,n;eJieHHOM peri10He. 

B Ta6JI. 5. 7 np11Be.LI;eHbi BepOHTHOCTI1 AO)KI1TI1H 11 M11rpar\1111 

AJIH B03paCTHOH rpynnbi 20-24 ro,n;a C O.LI;H11M 113 caMbiX 

BbiCOKI1X ypOBHeH nO,!],BI1)KHOCTI1 HaCeJieHI1H. .lJ.JIH 3TOH 

B03pacTHOH rpynnhi 113 411CJia pO)K,LI;eHHbiX B peri10He I Bepo­

HTHOCTb OCTaTbCH B MeCTe CBOero p0)K,LI;eHI1H COCTaBJIHeT 

0,750, BepOHTHOCTb nepeceJII1TbCH B peri10H 2-0,061, B pe­

rHOH 3-0,010 11 T. A· 

Ha116o11ee ycTOH411BO a 3TOH B03pacTHOH rpynne HaceJieHI1e 

perHOHOB I 11 6. BepoHTHOCTb ocTaTbCH B Te'leHI1e npe.n;­

CTOHI..LI,11X 5 JieT B peri10He CBOero p0)K,LI;eHI1H COCTaBJUieT 

3,LI;eCb 0,750 11 0,760. 04eHb BbiCOKa B 3TOH B03paCTHOH 

rpynne M11rpaU,HOHHaH nO,LI;BI1)KH0CTb CeJibCKOrO HaCeJieHI1H: 

BepOHTHOCTb OCTaTbCH B MeCTe CBOero p0)K,LI;eHI1H .LI;JUI Hero 

COCTaBJIHeT Jll1lllb 0,263. 
B ,n;aHHOH Ta6JII1LI,e Harmi,n;Ho npocMaTp11BaiOTCH 11 M11rpa­

U,110HHhie CBH311 Me)K,!],y OT,LI;eJibHbiMI1 peri10HaMI1 3TOH B03-

paCTHOH rpynnhi. TaK, 113 100 000 po)K,n;eHHbiX B perl1oHe I 
11 ,LI;O)KI1Bllli1X AO 20 JieT 75 TbiC. lJeJIOBeK OCTaHyTCH 4epe3 

5 JieT B npe.n;e11ax 3Toro )Ke perl1oHa, 11,6 TbiC. nepeeAYT 

B CeJibCKI1e noceJieHI1H CTpaHbl, 6,2 TbiC.- B rOpO,LI;CKI1e 

noceJieHI1H Y Kpai1Hbi 11 MoJI,!],aa1111. Ha116o11ee cJia6bie M11rpa­

U,HOHHbie CBH311 3TOrO peri10Ha C pecny6JII1KaM11 llp116aJITI1KI1 

11 3aKaBKa3bH. TOJibKO OKOJIO 800 11 600 'leJIOBeK COOTBeT-

9 
MeTOJI.HKa nocTpoeHH11 MHoroperHoHaJJbHOii Ta6JJHQbi AOJKHTH11 Ae­

T3JibHO pa3pa6oTaHa A. PoAJKepcoM 11 noApo6Ho onHcaHa a [16, 19]. 
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CTBeHHO Ha 100 000 3TOH B03paCTHOH rpynnbi Bbi6biBaJOT 

H3 ropop;cKHX noceJieHHH PC<l>CP B 3TH perHOHbi • 

,ll;JIH perwoHa 3 (ropop;cKHe noceJieHHH BeJiopyc-

CKOH CCP) B B03pacTHOH rpynne 20-24 rop;a Haw6oJiee 

CHJibHbie MHrpaU,HOHHbie CBH3H C rOpO,li;CKHMH noceJieHHHMH 

PC<l>CP, ceJibCKHMH paiioHaMw cTpaHbi, c ropop;cKHMH no­

ceJieHHHMH YKpaHHbi H MoJip;aBHH. To )f(e caMoe OTHOCHTCH 

H K perwoHy 5 (ropop;cKHe noceJieHHH Ka3axcKoi1 CCP). 

BoJibWOH HHTepec npep;cTaBJIHeT aHaJIH3 sepoHTHOCTeii 

,li;O)f(HTHH H MHrpaU,HH ,li;JIH OT,ll;eJibHbiX B03paCTHbiX rpynn 

B CJJy'lae ,li;ByxperHOHaJibHOH CHCTeMbi <<ropop; - CeJIO>>. 

KaK noKa3biBaJOT pac'leTbi, npH cp;eJiaHHbiX p;onyll.leHHHx 

<<YCTOH'IHBOCTb>> rOpO,li;CKOrO HaCeJieHHH BO BCeX B03paCTHbiX 

rpynnax 6oJiee BbiCOKa, 4eM ceJibCKoro. HanpHMep, ecJIH 

BepOHTHOCTb OCTaTbCH B MeCTe CBOero pO)f(,ll;eHHH ,li;JIH ro­

pO,li;CKOrO HaCeJieHHH B B03pacTe 15-19 JieT H 20-24 rop;a 

COCTaBJIHeT 0,90 H 0,88, TO ,li;JIH CeJibCKOrO HaCeJieHHH OHa 

COOTBeTCTBeHHO paBHa 0,58 H 0,26. 113 100 000 rOpO,li;CKHX 

)f(HTeJieli B B03pacTe 20-24 rop;a B ceJio MHrpwpyeT TOJibKO 

11,5 TbiC., a H3 CeJia B ropop; 3TOT nOTOK Ha 100 000 CeJib­

CKOrO HaCeJieHHH COCTaBJIHeT 72,5 TbiC. 4eJIOBeK. Pa3JIH'IHH 

B BeJIH'IHHe <<npHMOrO>> H <<06paTHOrO>> nOTOKOB BeJIHKH 
BO Bcex B03pacTHbiX rpynnax. 

TaKHM o6pa3oM, 3TH p;aHHhie ell.le pa3 HarJIH,li;HO nop;­

TBep)f(p;aJOT pe3KO He3KBHBaJieHTHbiH xapaKrep o6MeHa 

HaCeJieHHH B OT,ll;eJibHbiX B03paCTHbiX rpynnax B CHCTeMe 
<<ropop; - ceJio». 

PaccMoTpeHHbie ou,eHKH sepoHTHOCTeli ,li;O)f(HTHH w Bbi-

6biTHH B 3aBHCHMOCTH OT MeCTa pO)f(,ll;eHHH n03BOJIHJOT 

p;aTb OU,eHKY ,li;HHaMHKH H3MeHeHHH OT,ll;eJibHOH KOrOpTbi 

pO)f(,ll;eHHbiX B Ka)f(,li;OM perHOHe, onpep;eJIHTb 4HCJIO JieT 

)f(H3HH OT,ll;eJibHOH KOrOpTbi no OTp;eJibHbiM B03paCTHbiM rpyn­

naM, p;aTb pacnpep;eJieHHe npO,li;OJI)f(HTeJibHOCTH )f(Jf3HH ,li;JIH 

KOrOpTbi H ,li;JIH OT,ll;eJibHbiX B03paCTHbiX rpynn no BCeM Bbi­

p;eJieHHbiM perHOHaM. Bee 3TH xapaKTepHCTHKH no3BOJIHJOT 

OnHCaTb CTaTH'IeCKHH cpe3 MHrpaU,HOHHOH nO,li;BH)f(HOCTH 

HaceJieHHH 01',ll;eJibHbiX B03paCTHbiX rpynn H OT,ll;eJibHbiX 

perHOHOB, BbiHBHTb Me)f(perHOHaJibHbie MHrpaU,HOHHbie CBH3H 

H ,ll;aTb HM KOJIHtieCTBeHHYJO OU,eHKy. 

5.3.6. AH3JJH3 J>O)I(,llaCMOCTH B CBJI3H C MHrpal\HCH 

,lJ;JIH XapaKTepH.CTHKH pO)f(,ll;aeMOCTH 06bi'IHO npHMeHH­

IOTCH nOKa3aTeJIH: o6Il.IHH K03cpcpHU,HeHT pO)f(p;aeMOCTH, 

cneu,HaJibHbiH H B03paCTHbie K03cpcpHU,HeHTbl pO)f(,ll;aeMOCTH. 

llpw MHoroperwoHaJibHOM p;eMorpacpwtieCKOM aHaJIH3e, KaK 
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y)Ke ynOMHHaJIOCb (CM. naparpacp 5.3.3), ypOBeHb pO)K,ll.a­

eMOCTH xapaKTepH3yeTCfl C nOMOIII,biO rpy6oro K03cpcpH~HeHTa 
BOCnpOH3BO,li.CTBa HaCeJieHHfl ,ll.aHHOrO perHOHa; 3TOT nOKa3a­

TeJib He YliHTbisaeT MHrpa~HJO. HapflAY c HHM npHMeHfleTCfl 

H TaK Ha3biBaeMbii1 'lUCTblU K03qH/JULJUeHT 60CnpOU3600CT6Q 

HaCe.lleHuR (net reproduction rate - N RR), OTpa)KaJOIII,HI1 

npo~ecc BOCnpOH3BO,li.CTBa HaceJieHHfl C ylleTOM B03paCTHbiX 

xapaKTepHCTHK MHrpa~HH, CBOI1CTBeHHbiX OT,ll.eJibHblM perH­

OHaM B HeKOTOpOM Onpe,!I.eJieHHOM ro.u.y. 

qHCTbii1 K03cpcpH~HeHT BOCnpOH3BO,li.CTBa ,li,IDI perHOHa 

paCCliHTbiBaeTCfl CJie,li.YIOili,HM o6pa30M: 

NRR; = L.F;(x)a ;(x), 
X 

r.u.e F; (x) - noKa3aTeJib pO)K,ll.aeMOCTH B rpynne (x, x+5) JieT; 

U; (X) - 3JieMeHT Ta6JIH~bl ,li.O)KHTHfl AM O,li.HOrO perHOHa; 

Onpe,!I.eJifliOili,HI1 liHCJIO JieT )KH3HH B ,ll.aHHOM perHOHe C ylleTOM 

MHrpa~HH AJifl B03paCTHOI1 rpynnbl (X, x+5) JieT. 

CpaBHeHHe GRR H NRR AJifl Ka)K,li.Oro H3 perHOHOB 

(Ta6JI. 5.8) n03BOMeT ,ll.aTb O~eHKY H3MeHeHHfl ypOBHfl 

po)K.u.aeMOCTH BCJieACTBHe H3MeHeHHfl B03pacTHOI1 CTPYKTYPbi 

HaceJieHHfl B pe3yJibTare MHrpa~HH. 

PerMOHbl 

I 
2 
3 
4 
5 
6 
7 
8 

T a 6 n " u. a 5.8 

Ko3Q><jmu.neHTbl socnpoH3BOACTBa . uaceneHHR 
AJIR BOCbMH pernouos CCCP, 1974 r. 

noK333TCJJH BOCOpOH3BO.D,CT83 H8CCJICHHJI 

rpy6b1H K034>4>HUHCHT socnpOH3-

BO,llCTB3 H8CCJJCHHJI 

1,002 
1,033 
1,085 
1,922 
1,255 
1,472 
0,965 
1,885 

'lHCTblfi K034>4>HUHCHT BOCnpOH3• 

BO.Il.CTB3 H8CCJJCHHJI 

1,101 
1,126 
1,130 
1,341 
1,158 
1,283 
1,090 
1,201 

l.f3 ,ll.aHHblX Ta6JI. 5.9 CJie.u.yeT, liTO noKa3aTeJIH pO)K,ll.ae­

MOCTH yBeJIHliHJIHCb B pe3yJibTaTe MHrpa~HH AJifl perHOHOB 

], 2, 3, 7 H, Hao6opOT, yMeHblllHJIHCb AJifl perHOHOB 4, 5, 
6 H 8. 3TO 03HallaeT, liTO AJifl nepBblX lleTbipex yKa3aHHbiX 

perHOHOB CTPYKTypa HaceJieHHfl H3MeHHJiacb 6Jiaro.u.apfl MHr­

pa~HH B CTOpOHy OM\)JIO)KeHHfl, a AJifl BTOpbiX lleTbipex perHO­

HOB - B CTOpOHY CTapeHHfl. 

180 

~ 
u 
u 
u 

"' "' :s: 
:I: 

"' ~ 
u 

"' :I: 

"' "' E-

~ 
"' :s: 
0 
0. 
c 

0\ g 
vi "' 

>:S: 

"' "' ; ~ 
t:; ~ 

\C) "' 

"' "' t-- g 
"' :s: 
:I: 

~ 
~ 
1i 
c 
u 

"' 0. 

8 
:I: 
:I: 

"' ~ 
u 
:I: 

"' ~ 
u 

8. 
t: 

"" 
t--

1---

'0 

·= 1---
~ 
~ 

~ I ""~ 
~ 
: 
~ 1---
" ~ g_ 
: 

~ 
~~--

..., 

t--

.... 

1---

·= ~ 
~ 
~ 
: 
;; 
" ~ g_ 
: 
0 

~ 
"' 0.. 

. 
"'0 "-x 
"'0 
! : 
0 ~ 
Xg_ 

~t.r)M\QN~NW')-
0'\('f")MI.O'VNNOOO 
M-OOOOO""'N 
o"'OOOOOo"'r:S_; 

0'-C'<T<'lONCIC['oO 
"-.:tl-NMN- .. \00'\ 
<'100000...,<'10 
Oo"'OOOOQO_; 

Nlt>00...,'-00\'-CMM 
OOli")OM--.:tOMoo 
-ooooooo-N 
OOOOo"'Qo"'O-"' 

-v-.::tr-MII")<o::t-ooo 
"V0\-0\N--\Oll") 
M000f"')OON-
OOOOQOOO_; ~ 

lr)NNOOOO"o:::"OO'V­
~ l.r)\0-C>'V-O~'V 
<::> N00['o000NC'l 
t; OOOQOOo .. O-: 

~ 
~ 

~ 
<:: 
15 
"' ... 

"o:::"\Offi')OO\ON0-0 
000\0\("f')N-Mli")M 
N0f'f"'JOOOON-
0 .. 0Q00o"c)c)_ .. 

~ ~~~~~~~~~ 
:::t N-.:toooooN-
§' oOo"'OOo""OO-"' 

... 
~ 

~ 
~ 
::! 

8. 
<:: 
~ g 
E! 
~ 

"' ::! 
:::!' 
:::! 

~ 
~ 

~ c 
~ ~ 

OONOOlt>lt>OOO""O 
N-Nlr)MN-OO 
M-ooooo-.:ro oo"oooooc>...: 

OONOO\-f")V)O 
Nl-NM--OO'VO 
NOOOOOI"lNO 
ooooooc>o~ 

-C'f')\01'-NNl.r)"o:::"O 
~'VON- '~.COCO 
-oooo\Co-o oooooooo...: 

r----V')--NO\'VO 
o-.oo-oooo-oNo 
NOOONOONO 
OOo"OQo"OO-"' 

0'-00\CIC'-00'-Clr)O 
0\""0NC'l-O['oO 
-oollt'looo-o ooo<:ioooo...: 

_..,.,OOMM-r-No 
li')OO~MN-NNO 
NOI"lOOOONO oo<:iooooo...: 

0\\CI:'li')"VM-li":IO 
'VN-MN--NO 
N...,OOOOONO oc>oooooo...: 

~ ... 
~ !::~~:g~~:!~o §i ;~!:~~:!:::!~g 

'::! IC!. o. ~ ~ o. ~ o. ~ -. ,. "l. ~ ~ o. o. ~ ~ ''". ~ 
:l5 e>ooooooo- "' eoooooooo-
'" ::! ~ ~ 

::! ~ 
~ "' 

~ 
u 
u 
"' :s: ~ 
"' :s: u 
~ < 3l ~~ 
"' "'E-~ .)5 ~ ~ ~ 
0~§: =~~ 

::s u &~~a~ 
:s:Uu~~t:8 
"' "' :s: :s: :s: 0 
"' ~ "' "' "' "' c t:l u :s: "' :s: :s: "' ~:I: u t:; t:l t:; t:; :s: . u :s: >,\C) ><\0\C):.: : 

eo:s§'i:'o:si:'i:'~~ 
U O.t:;u"'uut:;O 

::( Cl) Q) co Cl) Q) Cl) E-o 
~>-j;Q~::.::~~u:s: 

......... ....,'t-.,.,'Ot-..00 

181 

l 
~ 

ci: 

~ 
u 
u 
"' :s: Q. 
"' :s: u t:l "' ..,:s:u 
~ < ~ ~ u 
<::( >:S: "'!;;"' 
t:; "' "' o:l :s: o~§: :\Ox 

::s u 1i~ "'a~ 
:s:UuU~t:"' u··, u 
"' "' :s: :s: :s: 0 
"' ~ :.: "' "' "' c 
:.: u :s: "' :s: :s: "' tl.§lut::t:;t::t:::s:o 

u :s: >,\C) ><\C) \C) "' t.. 

e ~§'i:'o:s i:'i:'~ o 
u :.: ~ ~ ~ ~ ~ ~ E­
~>.j;Q~::OO::~~u:s: 

..... "'....,'t-">'Ot-..00 



MHoropenwHaJihHhiH noAXOA JJ,aeT B03MO)KHOCTh aHaJII1311-

posaTh ypOBeHh p0)KJJ,aeMOCTI1 B OT)l,eJihHbiX peri10HaX CTpaHhl 

C llOMOlll,biO pacnpeJJ,eJieH11H 0)1(11JJ,aeMOI'O 411CJia pO)KJ],eHHhlX 

JJ,eTeH B Ka)KJ],OM 113 per110HOB B 3aB11CI1MOCTI1 OT MeCTa 

po)KJJ,eH11H 11x poJ],HreJiei1 (Ta6JI. 5.9). TaK, Hanp11Mep, KaK 

noKa3aJIH pacqeThi, B penwHe 1 113 1,101 pO)KJJ,eHI1H JJ,eBO'IeK, 

np11XOAHlli,HXCH Ha OAHY )KeHlli,I1HY, 0,617 np11xOJJ,I1TCH Ha ypo­

)KeHOK TOI'O )Ke perHOHa, 0,099 - Ha ypo)KeHOK perHOHa 

2, 0,018- Ha )KeHlli,I1H, 11MeBll1HX MeCTOM p0)K)l,eHI1H per110H 

3, 11 T. A· 
BTopaH noJIOBI1Ha Ta6JI. 5.9 JJ,aeT npeJJ,cTaBJieHI1e o pacnpe-

AeJieHI111 J],OJieH pO)K)l,eHHhiX JJ,eBO'IeK B Ka)KJ],OM 113 peri10HOB 

B 3aB11CI1MOCTI1 OT MeCTa p0)K)l,eH11H 11X MaTepei.f. TaK, Ha­

np11Mep, 113 1000 pO)K)l,eHHhlX B perHOHe 8 JJ,eBO'IeK 328 6yJJ,yT 

pO)KJJ,eHhl MaTepHMI1, 11MeBllii1MH MeCTOM p0)K)l,eHI1H peri10H 

1, 112- MaTepHM11, pOA11BlliHMHCH B per11oHe 2, 28 - Ma­

TepHMI1, pOJ],11Blli11MI1CH B pe1'110He 3, 11 T. Jl,.; 404 JJ,eBO'IKI1 

6yJJ,yT pO)K)l,eHhl MaTepHMI1, 11MeBllii1MH MeCTOM p0)KJ],eH11H 

pemoH 8. AHaJiorH'IHO 113 1000 JJ,eBO'IeK, pO)KJJ,eHHhiX B pe­

rl1oHe 4, CBhillie 52% 6yJJ,yT pO)K)l,eHhl MaTepHMI1, 11MeBlli11M11 

MeCTOM p0)K)l,eHI1H TOT )Ke caMhiH peri10H, 19% - MaTepHM11, 

pOA11BlliHMHCH B ropoACKI1X noceJieHI1HX PC<I>CP (per110H 1), 
6oJiee 17% - MaTepHM11, pOJ],11Blli11M11CH B CeJihCK11X llOCeJie­

H11HX, 11 TOJibKO OKOJIO 11% - MaTepHMI1, 11MeBlli11MH MeCTOM 

p0)K)l,eHI1H BCe OCTaJihHhle llHTb perHOHOB CTpaHhl. 

HapHAY c paccMOTpeHHhiMI1 xapaKTep11CTI1KaMI1 socnp0113-

BOACTBa HaCeJieHI1H B MHOI'OpePHOHaJihHOM JJ,eMOrpaq>H'IeCKOM 

aHaJII13e 11CCJieJJ,yiOTCH aHaJIOI'H'IHbie llOKa3aTeJII1, CBH3aHHbie 

C M11rpa~HeH HaCeJieHHH. 
lfucTbtii K03tjJtjJu~uenr Muzpa~uu (net migraproduction 

rate - NMR) Bhi411CJIHeTCH no <PopMyJie: 

NMR;=;_M;(x) a;i(x), 

rJJ,e aii (X) - :meMeHT MHOroperi10HaJihHOH Ta6JII1~hl JJ,0)KHTI1H 

)l,/IH OTJJ,eJihHbiX B03paCTHbiX rpynn, )1([.1BYlli,I1X B perHOHe i 11 

HMeBWI1X MeCTOM po)KJJ,eH11H pemoH j; M;(x) - B03pacTHOH 

llOKa3aTeJih Bbi6hiTHH H3 per110Ha i. 
4HCTbie K03cPcPI1~11eHThl M11rpa~l111 npeJJ,CTaBJieHhl B Ta6JI. 

5.1 0. Ka)KJJ,Oe 411CJIO nepsoi1 qacTI1 noi1 Ta6JII1~hi 03HaqaeT 

411CJIO Bbi6hiT11H 113 peri10Ha i, np11XOJJ,Hlll,eeCH Ha OJ],HO!'O qe­

JIOBeKa, MeCTO pO)K)l,eHHH KOTOpOrO perHOH j. B OTJII1411e OT 

paccMOTpeHHOro noKa3aTeJIH M11rpa~l111 GMR NMR YliHThiBaeT 

CMepTHOCTh HaCeJieH11H. llpH 3TOM npeJJ,nOJiaraeTCH, 'ITO no­

Ka3aTeJII1 CMepTHOCTI1 np11 nepeXOJJ,e OT OJJ,HOH B03paCTHOH 

rpynnhi B JJ,pyryiO Ha npoTH)KeHHI1 scei1 )KI13HI1 paccMaTpHBa-

182 

.: 

""" t-
o-. 

0: 
u 
u 
u 

"' 0 
X 
0 
:s: . .. 

0 "' 0. 
vi :s: 
OS ~ 
::r u 
:s: g 
" 0: 
~ §: 
f-. :s: 

:s: ::r 
:1 .. 
:s: 
::; 
:s: 

" ... .. 
OS 

"' OS 

"' 0 
t:: 

"' ~ 
~ 

1l 
~ 

00 

1--

--
'0 

1--

.., 

g_ 1--
~ 
0 

~ u I ..,. 
0.. 

1--

.... 

1--

"' 
1---1 

"' ~ 
~ 

\0 
~ 
= 
~ 
0 

~ 
~ 

" c. 
u 
~ 
0 
X 

~\O('I")r--.lt')O'\r-o­
"'':f'lt")('t')Nr-..Moor--­
r---lr:l---ooaor:-
_:oooo"'OO~-v"' 

0\t-OO""':t0\00\\0N 
0'\00'\\000NO('f")N 
Oc<>OOOO'<:tt-00 
-:'OOo"'OONo"'~ 

-\Olt')OO-('f")\O'o::t'o::t 
">N«"l-c>t-ONV>M 
OONOOO'..c>OMN 
00000~00~ 

M-NNOOM'V-"V 
\OOOt-OOI'N'o:::l"-lt') 
lt')M0-0\00r-0\ -:ooo..:ooo'V .. 

:::! 
:::! 

'o::tlt')O'\NMM'Vt"'-t'-- ~ 
t-">'<:1"'-CON«"lNN <:>. 
-NOl""-N00\0- ~ 

::t -:oo..:oooo~ ~ 
:::! 
:::!' 

~ 
s 

- :>:: OO'VN'VMO-.=-oo ~ 

:::! 
:!;( 

00'\Nr--NNO'I'o::t ~ 
("f")('l")"'l!tO-o-\0- :::r-

,.. ...:oM"ooooo.n .§. 
:>:: ~ 

~ 8 
3' ~~~~~~r;;~~ ~ 
~ C'lonoo-oo-ooo <:> 
~ ...:M"oooooo~ (5 
8 ... 
~ ~ ,. 
)~ W') ('I") \0 r- "o::t lt') r- ["'-- """" ~ 
t ~~ .. q:: .. ~~ .. ;g--~~ ~ 
:::! ("<)0000000'<:1" ., 

::r- ~ 

j;l., 

u 
u 
0: :s: j;l., 

~ ~ ~~~ 
l!j < ~ :s:U 
~ >:S: \0!;: 0: 
t=: "' » OS :S: 
oi:l..§: 5\0x 

:::E u &i:l.. & a~ 
:s:Uu~ .,t:: 1l 
0: : :s: ~ :s: g 
~ ~ ~ =: u ~ 

j;l., ~ ~ ~ ~ ~ ~ ~ 0 
u ~ »\0 ~ "'\0 "' .. 
e os§'f:'os1:lf:'~o 
ue-:i~~~~:i .. 
!:l.>.~i:l..::O::Mi:l..U:S: 

..... "'.....,"'""''01'-..00 

183 

""' ~ 
s:: 
u 

~ 

O"'d"oor-...r-ooO'\r-0 
r--NN("f")0-0\0 
M-OOOOO('f")O 
Oo"'OOOOOr:S_; 

00'-d"OMOO"d"QMO 
NI..ON--001.1")0 
NOOOOOll')-0 ooooooc;o ........ 

MO ........ ,.....N\0000\0 
\Ot--NN0'\000 
NOOOO'<:I"0-0 
ooooor:>oo...: 

\Ot-"d"t-0'\lr)O\MO 
-t--M0'\00'-d"O 
MOOOMOO-O 
oooor:>ooo...: 

tr:INNI'-0\tr:IOONO 
oo-o-N'<:I"OOV>O 
Noo-.:rooo-o 
OOOcSOOOo .......... 

'<:1"1'-0'<:I"N'<:t">'<:I"O 
V")t-1'--NON("f")O 
NO'<:I"0000-0 
OOcSOOOOo .. -: 

N-.:t'\0\0'-d"V)-NO 
\OM--NO-"d-0 
NV'lOoooo-o 
oc;oooooo-: 

~("f")\ONNV)N0\0 
0'\00-NMO-MO 
\0000000-0 c;ooooooo-.. 

j;l., 

u 
u 
0: :s: j;l., 
OS :S: U 
"' "' =u l!l < ~ ~ u 
~ ):s: ~ ~ ~ 
t=: <!.> :.: OS :S: 
o!:l.§: 1::\0x 
~u <lj;l.,"' a~ 
:s: u 8'~ c\1l t:: 1l 
0: 0: :s: :s: :s: 0 
OS ~ >< 0: >< >< C: 
>< U :S: OS :S: :S: Q) 

j;l., ~ u " ~ " " :s: 0 u :s: »\0 ><\0\0"' .... e :g_§'f:'co i:'i:'~ 0 

u "' :i ~ ~ ~ ~ :i .. 
c..>.~!:l.l-'i:l..i:l..U:S: 

..... "'.....,"'""'\()1'-..00 



eMOrO TIOKOJieHJUI COXpaHfl!OTCfl 11AeHTI14HbiMI1 B03paCTHbiM 

TIOKa3aTeJiflM CMepTHOCTI1 11CXOAHOrO 1974 r. 

3JieMeHTbi, CT0fll.l.l,l1e Ha rJiaBHOH A11arOHaJII1 3TOH Ta6JII1LJ,bl, 

xapaKTep113YIOT BHyTp11peri10HaJibHOe nepeMel.l.l,eHHe HaceJieHI1fl 

,ll.llfl perHOHOB pO)f(AeHI1fl. Ha116oJiee BbiCOKI1H noKa3aTeJib 

BHyTp11peri10HaJibHbiX nepeMel.l.l,eHI1H CBfl3aH C ropOACK11M11 

noceJieHI1flMI1 PC<l>CP (peri10H 1). Ha OAHOro pO)f(AeHHoro 

B 3TOM per11oHe np11XOA11TCfl 3,355 nepeMel.l.l,eHI1fl. Ha116oJiee 

HI130K 3TOT TIOKa3aTeJib B peri10He 6 (ropOACKI1e TIOCeJieHI1fl 

3aKaBKa3bfl) • 

BTopafl qacTb Ta6JI. 5.11 xapaKTepH3yeT AOJIJO Ka)f(AOro 

perHOHa B o6I.l.l,eM nepeceJieHI111 JIJOAeH C yt~eTOM MeCTa 11X 

pO)f(AeHI1fl. TaK, 113 scex nepeceJieHI1H pOA11Bllli1XCfl B peri1-

0He 3 25,4% np11XOA11TCfl Ha AOJIIO nepeceJieHI1H B peri10H J; 
7,7% - B peri10H 2, 1,4% - B peri10H 4 11 T. A.; 47% np11-

XOA11TCfl Ha AOJIIO BHyTp11peri10HaJibHbiX nepeceJieHI1H. 

TaKHM o6pa3oM, paccMaTpHsaeMbie np11 MHoroperl1oHaJib­

HOM AeMOrpa¢114eCKOM aHaJII13e TIOKa3aTeJII1 BOCnp0113BOACT­

Ba HaCeJieHI1fl TI03BOJifl!OT OT06pa311Tb OTAeJibHbie COCTaBJifl­

IOI.l.l,l1e npou,ecca BOCTip0113BOACTBa B 3aBI1CI1MOCTI1 OT Oco6eH­

HOCTeH Me)f(peri10HaJibHOro nepepacnpeAeJieHI1fl HaceJieHI1fl. 

* * * 
B nflTI1 rJiasax KHI1rl1 6biJIH paccMoTpeHbi HeKoTopbie 

acneKTbl aHaJII13a 11 MOAeJI11p0BaHI1fl OCHOBHbiX AeMOrpa¢11-

qeCKI1X npou,eCCOB 11 11X B3ai1MOCBfl3eH C np11MeHeHI1eM KaK 

TpaA11L1,110HHbiX, TaK 11 COBpeMeHHbiX MeTOAOB AeMOrpa¢114eC­

KOrO aHaJII13a. XOTfl npeACTaBJieHHbie BHI1MaHI110 411TaTeJifl 

MOAeJIH AaJieKO He 11C4epnbiBaJOT, KOHe4HO, BCero apceHaJia 

np11eMOB 113y4eHI1fl BOCnp0113BOACTBa HaceJieHHfl, OHH MOryT 

TeM He MeHee AaTb npeACTaBJieHI1e 06 06I.l.I,I1X HanpaBJieHI1flX 

pa3BI1THfl AeMOrpa¢H4eCKOH MeTOAOJIOrl111. Jl,Jifl Hee xapaK­

TepHO Ha COBpeMeHHOM 3Tane npe)f(Ae BCero He H30JI11pOBaH­

HOe, a KOMTIJieKCHOe 113y4eHHe AeMOrpa¢114eCKI1X npOU,eCCOB 

B 11X B3aHMHOH CBfl311 H COU,HaJibHOH o6ycJIOBJieHHOCTI1, 

npeACTaBJieHHe 11X KaK KOMTIOHeHTOB 06I.l.l,ero npou,ecca 

oocnp0113BOACTBa HaceJieHHfl. He MeHee Ba)f(HYJO oco6eHHOCTb 

AeMOrpa¢114eCKOH MeTOAOJIOrHI1 COCTaBJifleT C04eTaHI1e npo­

CTpaHCTBeHHOrO 11 BpeMeHHOrO acneKTOB B aHaJII13e ABI1)f(eHI1fl 

HaCeJieHI1fl, paCCMOTpeHHe M11rpaU,HH KaK Ba)f(HOrO 3JieMeHTa 

3TOrO AB11)f(eHHfl 11 BMeCTe C TeM KaK OAHOrO 113 Cyl.l.l,eCT­

BeHHblX COU,HaJibHbiX ¢aKTOpOB AeMOrpa¢H4eCKOrO BOCnpOH3-

BOACTBa. 

lhyt~eHHe AeMorpa¢Ht~ecKHx 3aKOHOMepHOcTei1 npOAOJI­

)f(aeTcfl. Xot~eTcfl HaAeflTbCfl, 'ITO MaTepHaJI, npeAcTaBJieHHbiH 

B KHHre, 6yAeT CTIOC06CTBOBaTb 3TOMY pa3BHTHIO. 
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