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A. A. Oanecan

O cBsI3u MeXK/1y MMOTPEOHOCTHIO B MEAUITMHCKOM
00CIy>KMBaHUM U pacipegejieHneM IPOA0JIXKIUTEeIbHOCTHA
JKUBHUI

AHHOTALMS. B crarbe paccMOTpeHa BO3MOXKHOCTD ITPOrHO3UPOBAHUS IIOTPEOHOCTH
B MEIJUIINHCKOM OGCJ’Iy)KI/IBaHI/II/I HaceJIeHud C HUCIIOJIb30OBaHHUEM IIJIOTHOCTH
pacupenaesieHud IPOAOJ/IZKUTEJIBHOCTHA 2KU3HU U BepOﬁTHOCTHOﬁ 3aBUCHUMOCTH
MOTPEOHOCTU B MEAMIIMHCKOM OOCJIy>KUBAHUU OT BO3PACTa. YCTAHOBJIEHA CBS3b
MeXKJly pacipejiesieHIeM IPOJOJIXKATEIbHOCTH XKU3HH U Paclpe/ieJieHueM BO3PacToOB
naruenToB. OHa BBIparkeHa CPEAHEN IPOJOIKUTEILHOCTHIO YKUBHUA.

IIpuBenen npumep pacupezesieHust IPOAOJKUTENLHOCTH »Ku3Hu. [Ipencrasiaen
B rpadUTIeCKOM BHJE, JEMOHCTPUPYIOMNH BU HARJEHHOrO IPUOIMKEHI BMECTE
¢ pakTUIeCKUMH JAHHBIMU. 110 IpUOINKEHNIO PACCINTAHO PACIPELEICHIE
HpO,Z[OJI}KI/ITeJIbHOCTI/I 2KHU3HU.

BepOﬂTHOCTb 3aBUCHUMOCTHA HOTpe6HOCTI/I B MEJUIMHCKOM O6CJ’Iy)KHBaHPIH oT
BO3pACTa MPUBEJIEHA B CTaTbe HA OCHOBE CTATUCTUYECKUX JAHHBIX, IIPEJICTABICHA
B rpacdudeckoM Buae. IIoCcKOIBKY €CTh CBA3b MEXKIY JaHHON 3aBHCUMOCTDHIO
W pacipeiesieHueM MaIlMeHTOB 10 BO3PpACTaM PeajIn30BaHO IIPOrHO3MPOBAHUE
HOTpe6HOCTI/I B MEIUIIMHCKOM OGCJ'[y}KI/IBaHI/II/I. HpHBeﬂeHLI IIPUMEPHBI pacdeTa II0
KOHKPETHBIM BO3pacCTaM, yKa3daHa BO3MOXKHOCTH pac4YeTa JJIgd BCEX BO3PaCTOB.

B pesysibraTe B MccieoBaHUN ONpeeeHa BO3MOXKHOCTD ITPOTHO3UPO-
BaHUsI HEOOXOIUMOCTU MEIMUIIMHCKOTO OOCIIy>KUBaHUsI Ha OCHOBE JIAHHBIX O
IPOJIOJI>KUTEBHOCTU >KU3HHU.

Karuesvie caosa u @pasvl: ceasb pacnpeaeneHnii, NpOAOTI XNTENLHOCTL KU3HN, pacnpeaeneHne
BO3pacTa, NOTPebHOCTL B Meaycayrax.

Beeperune

Bax#eiimum GhakTOpoM Ipy TPOrHO3UPOBAHUN 00bEMa MEIUITNHCKIX
YCJIYT M UX pacupeesieHnus M0 OTAEIbHBIM BUJIaM OOJIe3HEH SBISIeTCs
parpe/ieieHne TaIeHToB 10 Bo3pacTy. K coxkasileHunio, BO MHOTUAX CJIydasix
9TO pACIpPEEeIEHIEe HEIO0CTOBEPHO, OCOOEHHO B MACIITa0e PETHOHOB.

© A. A. OBaHEcsAH, 2018
© HWHCTUTYT NPOIPAMMHBIX CUCTEM UMEHU A. K. AitiamazsaHa PAH, 2018
© IIPOrPAMMHBIE CUCTEMBI: TEOPUS U NPUJIOXKEHUs (AU3ANH), 2018

d 10.25209/2079-3316-2018-9-4-307-317 @@


http://psta.psiras.ru
https://crossmark.crossref.org/dialog/?doi=10.25209/2079-3316-2018-9-4-307-317&domain=pdf
http://www.botik.ru/PSI/
http://psta.psiras.ru
http://doi.org/10.25209/2079-3316-2018-9-4-307-317
https://creativecommons.org/licenses/by/4.0/deed.ru

308 A. A. OBAHECSH

SHaYUTETHPHO TOYHEE M3BECTHO pacIpeie/ieHrne MPOI0 X KUTEILHOCTH
JKU3HU TAIIEHTOB B TOM YHCJIE U B KaXKJIOM PETHOHE, OOCTIYKUBAEMOM
3aJaHHBIM HAOOPOM MEIUIMHCKAX yupexaeruit. [Ipu sTom mpeamonraraem,
9TO M3BECTHA CTATHUCTUIECKAS 3aBUCUMOCTD B MEIYCJIyTrax OT BO3pacTa
nanueHTa. Bblia B3sATa CTATHCTHUKA TI0 PAKOBBIM 3aboseBanusm (cM. [1]).
OTa 3aBUCUMOCTH UMeEeT MAKCUMYM JJIs HarueHToB ¢ 55 no 70 jer u
yOBIBAaET 3a IPEJICIAME ITOTO MHTEPBAJIA.

B paborax [2-4] paccMOTpeHbI 33a91 IPOrHO3a MEIAUIUHCKAX YCIIyT,
3aboJsrleBaeMOCTH pernoHa. IIpeacTaBieHbl METOILI PEIIeHNs 3aa9 IIPOrHO-
3UPOBAHNS Ha OCHOBE PErpecCHOHHOr0 amajan3a, Oypbe mpeobpa3oBaHms,
KJIACTEPHOTO aHAIN3a, BPEMEHHBIX PI0B. B HUX HEOOXOIUMBIMY JAHHBIMI
JIJIST MOJIETMPOBAHUS SIBJIAIOTCS TTOKa3aTe n 3aboaeBaeMocTn. Pazananem
B JAaHHOUN paboTe SBJIsIeTCSA ITPOMEXKYTOUHAsT OIEHKA PaCIpeIe/ICHUS
MAIMEHTOB 110 BO3PACTY HA OCHOBE TOYHBIX JAHHBIX O MPOJIOKUTETHHOCTH
KU3HU TanueHToB. Mojieab ajanTupoBalHa K U3MEHUYNBOCTU HACETCHUS.

Huke mokazano, ITo MeXKy PaCIpeJieIeHIeM MMalneHTOB 110 BO3Pac-
TaM U UX pacIpeieseHueM 10 MPOJIOZKUTETHFHOCTH KU3HH CYIIIECTBYET
3aBUCHUMOCTD, & 3HAYUT B 33/1a19aX IMPOTHO3UPOBAHMsT, OCHOBAHHBIX Ha,
pacIpenesieHnn BO3pacTa, MOTYT OBITh MCIOIB30BAHBI JAHHBIE O TPOIOIAKI-
TEJIbHOCTH KU3HU. B TEKyIeM MporHo3€e pedb MOIIeT 0 HAXOXKICHUHN
KOJIMIECTBA, TAITNEHTOB, HYKIAIOMNXCSI B MEIYCIyrax 3aJaHHOrO THUIIA, 34,
OTIpeIe/IEHHBIH TTePUOJT, Ha OCHOBE JaHHBIX O MPOJIOIKATETHHOCTH KU3HU.

1. Cea3b Mexay pacnpegeneHnsimMu so3pacrta 1
NPOAO/IKMTENBHOCTU >XXMU3HU NALNEHTOB

Byzem npezmoararh, 4To BO3PACT NAIUEHTA T; U €r0 HPOJIOJIKUTE b
HOCTD JKU3HU Tf CIy<IaltHbl. DTH Crydaiiible BeJIUTHHbl B3aHMOCBI3aHNMDL,
a 3HAYAT, CBA3aHbI APYT C JIPYTOM W UX IUIOTHOCTH PACIPEIETCHUS
Py (7;) 1 Py(7¢). Haitng sty cBs3b, MOXKHO pacmpefenerne Bo3pacta P (7;)
paccuuTars 1m0 Po(7y).

Byuem paccMaTpuBaTh CTAIMOHAPHBIN CIydail, KOraa obIee Iucsio
HAIUEHTOB B BBIIEJECHHOM PErHMOHE MOCTOSHHO, YUC/IO POXKIAIOIIUXCA U
YMEpIIUX TanueHToB pasHo ¢ (cM. [5-7]). Ilycrs dyHKIMs pacupeesneHnst
P, 3amana, Torja J0Jis NAIMEHTOB, UMEIOIUX BO3PACT OT T; JIO T; + dT; B
MOMEHT ¢ IMPONMOPIUOHAILHA TTPOU3BEICHUIO ¢ Ha dT;, 38 NCKIIOIEHUEM
JIOJIU MAIMEHTOB, KOTOPble CKOHYAJINCEH 38 BpeMs oT (t — 7;) 1o t . Dra
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,ZLOJ'IH paBHa:
1) F(r) = / Py(7y)dry.
0

IInoTHOCTD pacupeiesieHns BO3pacTa PaBHA JOJE OCTABIIUXCS TAIMEH-
TOB C BO3PACTOM OT T; 10 T; + d7;. C yd4eTroM HOPMUPOBAHUS IIJIOTHOCTH
pacupeiesIeHus Oy IUM

L— [ Py(ry)drs
0

(2) Pi(m) = 2 = :
J (1 - sz(Tf)de> dr;
0 0
HOKa}KeM, 9TO 3HaM€EHaTeJIb 3TOI'O BbIpaK€HUA PaBE€H CpeAHeMy
BpeMeHI/I 2KHN3HU ITallMeHTOB

(3) O = /Tng Tf de
0

HeiicTurenbHo, B 3HaMeHaTese (2) UHTErPas paBeH Ipejelly H300parkeHust
no Jlamacy HOIBIHTErPAIbHOrO BhIpazkeHus npu s — 0. 3amnumieM 510
orobpazkenue (cM. [8]) ¢ ygeToM TOro, 94T0 H300paKEHUS OTAETbHBIX
CJIaraeMbIX PaBHBI:

1

(5) Py(ty)dry
/

ITpu 3anucu (5) UCIOJIB30BAHO CBOWCTBO npeobpasoBanus Jlamaca,
COTJIACHO KOTOPOMY MHTEIPHUPOBAHNE OPUTHUHAJIA COOTBETCTBYET JECJICHUIO
nzobpakeHust Ha S. B urore 3HamMeHaTe/ib paBeH:

T4

© o= [ (1~ [ rrprs | ar = iy L=
0

) s )-
0
[Ipu BBIYUCIEHUN TIpeiesa ITOro n30bparxkenus npu s — 0 mojydaem
HeOHpe,D;e.HeHHOCTb TUIIa HOJIb Ha HOJIb. C HNCIIOJIB30OBaHUEM HpaBI/Iﬂa
I[OHI/IT&JIH, 9TO OTHOIIIEHUuEe paBHO OTHOIIIEHUIO HpOI/I3BO,D;HLIX YUCJINTEJIA 1
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3HaMEHaTeJId:

1) O — lim <1_P?(S)> ~ i —9P208).

s—0 S s—0 ds

[Tepexomsa ot m3obparkenus 1o Jlamracy K OpUTHHAJLY, [TOJIYIAM
cJeyrolee BhIpaskeHue

dPs(
(8) © = lim — ; — /Tfpg (ty)dry.

s—0

C y4eToM TIOJIy4eHHOr0 COOTHOINEHUS] PABEHCTBO (2) MeperuieTcs Kak

L— [ Py(ry)dry
0

©) Pi(r) = —

[Tepenminem pasencTso (9) ¢ ucnosb3oBanueM npeobpazoBanus Jlamiaca,
KoTopoe npuMensuin B (4) u (5)

(10) e =g (3 - 22) = g a-ne).

S S

OTH BBIparKeHH IO3BOJIAIOT HAATH INIOTHOCTD PACIPEICICHAT BO3PACTA
HAIMEHTOB, 10 IJIOTHOCTH PACIIpelesIeHus] UX IPOJ0JIKATEJILHOCTH JKU3HI
B IIPEJIIOJIOKEHUH CTAIIMOHAPHOTO COCTOSIHHS, KOT/a OJMHAKOBa ILIOTHOCTh
pacipe/ieJieHnsl BO3pacTa yKUTeJeil, IPUe3KaIOMUX B PeTUOH U Ye3KaIOIIX
U3 Hero WM KOTJa OCHOBHYIO JIOJII0 HOBBLIX IIAIlMEHTOB COCTABJIAIOT
POXK,IAOIIMeECs JIETH.

Pacnpenenennst P»(7y) u Py (7;) OIMHAKOBBI B CIIytae, KOTAa

1 =
PQ(’Tf) = 66 e .
HelcTBUTETHHO, B 9TOM CJIyvae
1
P. = —.
2(5) Os+1

ITo (10) nmeem

1 1 1
Pl(s)_@s(l_@5+1> C Os+1°

Mpumep

Pacnpesesierne mpogomKuTeIbHOCTH KU3HA ABJISIETCS U3BeCTHON. Fro
MOKHO, K TIPUMEpY, TOJIyIUTh U3 CTATHCTUIECKUX TOKa3aTeseil memorpadu-
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TasnuyA 1. amubie Jjist IJIOTHOCTH PACIpPEeIeIeHUsT TPOI0JI-
JKUTEJIBHOCTHU >KU3HU

BOSpaCT7 JIalla30H JIeT ﬂOJIH yYMepHIunx B OIIpEJIeJICHHOM BO3pacTe

0 0,03022
1-4 0,00181
5-9 0,00091

10-14 0,00107

15-19 0,00230

20-24 0,00492

25-29 0,01174

30-34 0,01995

35-39 0,02660

40-44 0,02985

45-49 0,03316

50-54 0,04996

55-59 0,07727

60-64 0,09602

65-69 0,10374

70-74 0,06599

75-79 0,15463

80-85 0,12270

IeCKUX €¥KeTOJHUKOB, MOCJe/IHee N3MaHNe KOTOPBIX NCIOJIb30BAJIOCH IS
pacuera (cum. [9]). JaHHbIe /s ANIPOKCAMAIIMH [IPE/ICTABIEHbI B Tabumuie 1.

,B;JISI TIOJIyYeHn A beHKLLI/IOHaJII)HLIX 3aBUCUMOCTEN IO 3aJaHHBIM TOYKaM
BOCIIOJIB3yEeMCA METO/JI0OM HanMEHbININX KBa/JIpPaTOB:

n
(11) oi(ar,as,...,ar) = Z(y(xj) — %2 = min,
j=1
rae i — HoMep yHKIuU; k — KOJnIecTBO KO3 MUIIMEHTOB; 12 — KOJMIECTBO
TaHHBIX; Y(2;) — pacueTHOe 3HadeHne GYHKINN; y*/ — BBIXOZHOIL apaMeTp.
st HaxoXKIeHnsT KO(DMUIMEHTOB HAJIO COCTABUThH CUCTEMY ypPaBeHUIl,
COCTOSIIIUX U3 YACTHBIX MPOU3BOJHBIX MO BCeM Koadduimenram

doi(ar,az,...,ar) 0

5(11 - ?

doi(ai,az,...,ar) __ 0

(12) e
doi(ai,az,...,ak) _ .

§ak - 07

Kpurepuem BoiOopa ompeiesieHHON DYHKIIAN SIBJASETCS TUCIIEPCUS
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0 10 20 30 40 50 60 70 80 90 100

Puc. 1. Kpusas niorHoCcTH pacnpeneaeHns: TPOSOKUTEIBHO-
CTH YKU3HU

OTKJIOHEHWII PACUYETHBIX JAHHBIX OT (haKTHIeCKnx rnokasaresnei (11).
OyHKIMSA TO/2KHA OBITH HOPMUPOBAHA.

Haiisien nosmmom 3-it crerern y(7) = —3,25- 107773 +4,58 - 107572 —
0,001477 + 0,0137. I[Ipubaukenue mokazaHo Ha rpaduke puc. 1.

B urore P, pasua

(13)  Po(ry) = —3,25-10777} + 4,58 - 107°77 — 0,001477; + 0, 0137.

ITpeoGpasyem pasencrso (13) o Jlamiacy. HonquM:
7 6 2
(14) Po(s) = —3,25-107"— +4,58-107°= 0, 00147 S +0, 01377
53

ITnorHOCTH pactpesenerust Bozpacra cormacto (10) u (14) pasna:

Pi(s)=&(1+3,25-1077 5~

(15) —4,58-10752 +0,00147% — 0,0137%).

Hepexo;(ﬂ oT I/1306pa}KeHI/I$I K OpUTruHaJy, II0Jyd9aeM

Pi(r;) = 5(1+8,125 - 10 41,527 10 °73+

(16) +7 35-107* O 01377'1)

rze o (3) cpesHee BpeMs KU3HU naimeHToB © = 73,42 rona. B pesysnbrare
P, pasma

Pi(m;) =1, 105 107974 — 2, 076 10T+

(17) +9,9- 10 -1, 86 - 10~ 47, +0,0136.
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TABIMIA 2. 3aBUCHMOCTD BEPOSTHOCTH 3a00JIEBAHMS OT BO3PACTa

Bospacr, ier  BepositHOCTD 3a60s1€Banus pakoM, %

2,5 2,23.1074
7.5 1,16 -10~*
12,5 1,05-107*
17,5 1,54 -107%
22,5 2,52-107%
27,5 6,5-1074
32,5 1,1-107°
37,5 1,68 -1073
42,5 2,51-1073
47,5 3,58-1073
52,5 6,57-1073
57,5 0,0106

62,5 0,01311

67,5 0,01312

72,5 7,69-1073
77,5 0,0115

82,5 4,96-1073
87,5 3,44 -1073

2. 3aBucumocTtb B megycsyrax oT Bo3pacTa nauueHTa

O6paTnMcs K CTATHCTHYECKOH 3aBUCAMOCTH B MEJIyCJIyraX OT BO3PACTa
narueHTa. byjeM paccMaTpuBaTh Ha KOHKPETHOM IIPUMeEpPE Mo 3a00J1eBa-
HUSM 3JIOKQIeCTBEeHHbIME HOBOOGOpaszoBanusmu (cm. [1]). BeposTHocTh
3a00JIEBAHUST OIIPEJIEJIEHHOTO BO3PACTa IIPEJICTaBIeHa B TabuIe 2.

Ucnonb3ys meron manmenbiux KBagparos (11) u (12), maiigem
3aBUCUMOCTH B MEJIyCJIyTax ONPEJIEJIEHHOIO THIA OT BO3PACTA.

Camast MEHbIIAs JUCIEPCU U3 NOCTPOCHHBIX ObLIA Y IMOJUHOMa 4-it
crerienn. Ee sy y(7) = —4,8- 107174 +6,7-107973 — 2,6 - 107772 +
3,1-10757 — 4,3 - 107 7. IIpubikenue 0Ka3aHO Ha rpaduke puc. 2.

B urore monst Bcex manmenToB JAHHOTO BO3PACTa, KOTopas 3abomena
PAKOBBIMU HOBOOOPA30BAHUSIMHU, OIPEIEJISIETCsT CIIEIYIOMINUM 06pa3oM
Pi(1i) = —4,8- 107174 +6,7-107973 — 2,6 - 10~ 72+

(18) +3,1-107%1;, —4,3-107".

Buas ¥ — obmiee KOIMIECTBO ManueHTos, no (17) u (18) urorosast



314 A. A. OBAHECSH
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— pacicrian Kpiman
o daxireckie Aarmbie o o

0.6

GO ICBANIL PAKOM, A0C. BeIIHA

0.4

Beposrtiocts a

0 10 20 30 10 50 60 70 80 90
Bospacr, Jter

Puc. 2. Kpuas morHocTr pacipeiesieHust TpoI0/ KU TETLHO-
CTH YKU3HU

HOTpe6HOCTL B MEJyCJIyrax paBHa:
(19) Q = \I//Pl(Ti)Pg(Ti)dTi.
0

Ecin ¥ = 100000, To jyist aBauarujieTHux nokasaresib pasen 0,74 (1
YeJIOBEK ), a JUIsl eCTUecsaTuIeTHux — 5,99 (6 yesoBex).

3aknoyenne

st CTamOHAPHOTO PEKUMA PErHOHA MTOJIyI€Ha, CBI3b MEXKJIy IIJIOTHO-
CTSMHU pacIpesiesieHIsl BO3pacTa U IIPOJIOJIZKUTEIFHOCTH YKU3HU TTAIlUEeHTOB
MEJIUITMHCKOTO YUPEXKIEHNUS U TTOKAa3aHO, KaK MOYXKHO HCHOJIb30BaTh Ty
CBA3D JJIs IIPOTHO3a MOTPEOHOCTH B MEIUIIMHCKHAX YCIyTaX.
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ARTUR OVANESYAN

UDC 519.22:519.65

Artur Ovanesyan. About relationship between the need for medical care and the

distribution of life expectancy.

Key words and phrases: relationship of distributions, life expectancy, age distribution, need for

ABsTrRACT. The article considers the possibility of forecasting the need for
medical care of the population using the density distribution of life expectancy
and the probabilistic dependence of the need for medical care by age. The
relationship between the distribution of life expectancy and age distribution of
patients is established. It is expressed by the average life expectancy.

An example of the distribution of life expectancy is given. It is presented in
graphical form, showing the form of the found approximation together with the
actual data. By approximation, the distribution of life expectancy is calculated.

The probability of dependence of the need for medical care by age is given in
the article on the basis of statistical data, presented in graphical form. Since there
is a relationship between this dependence and the distribution of patients by age,
the forecasting of the need for medical care is realized. Examples of calculation
for specific ages are given, the possibility of calculation for all ages is indicated.

As a result, the study identified the possibility of predicting the need for
medical care on the basis of data on life expectancy. (In Russian).

medical services.
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