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AHAJII3 IHBAJIJIHU3AIIII BHACJIIOK CEPIIEBO-CYIUMHHHUX
3AXBOPIOBAHDBb 3A APC-KOHCTPYKHIEIO HA OCHOBI
CTPIN-CIJIT-TIIJIOT-TU3ANHY
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BuvBYyanmcs npouecy iHBaniamaauii BHACNiA0K CepueBO-CYAMHHMX 3aXBOPIOBaHb HaceseHHs1 XXUTOMUPChKOI 0bacTi
CyuinbHMM MeTtopom npotaroMm 1999-2008 pp. Ha OCHOBI AM3aliHy CTPIN-CNAIT-OT 3 ypaxyBaHHAM APC-KOHCTPYKLLT
(po3rnspae nonynauiiHi NpoLecy B XoA4i 3MiHW | ,OCTUraHHS KOropT B Yaci). AHani3 aHMX NPOBeLEHO Ha OCHOBI iEpapXiHHOI
HeniHinHoI MikcT-moaeni. Pe3ynbTat cBig4arb Npo 36iNbLUeHHS pyUanKy iHBaniam3aLii nopss, 3i 3MeHLLEeHHSIM J0CTYNHOCTI

eKcrnepTM3n Ta MOXJIMBOCTI OTPUMaTK rpyny iHBanigHOCTI.

KJTIHOHOBI CJ1IOBA: iHBanipu3saujsa, APC-KOHCTPYKLUjsl, CTpin-CrnniT-raor-au3aiH.

CeiTOBMIN OOCBIA PO3BUTKY BU3HAE BUPILLASIbHY
ponb NIOACLKOro noTeHuiany. Lle moxe OyTtn npo-
6nema TpyaoBux pesepiiB kpaiH Adpukn [18],
npobnemn gemorpadiyHoro norteHuiany kpaiH
€sponu [11,15], kBanidikoBaHMX KagpiB B Kpai-
Hax Asii [16,20]. Cutyauis B YkpaiHi xapaktepu-
3YETbCS BIKOBOW AedopMaLielo npauoymx, Lo
BeOe 0O BeNMKNX GPUKLINHMX BUTPAT CyCcnisibCTBa.
IHOMKATOPHUM SIBULLEM € iHBaniau3allis HacesneH-
HA. OCHOBHMIA iHBaNiOM3yOUNA pU3NK cepen, cTap-
LIOro HacesieHHs BNacTMBUA CepLLEBO-CYAUHHUM
3axBoptoBaHHaM (CC3). KnacuyHo BMBYEHHSA CU-
Tyauii woao iHBanigu3aLii HaceneHHs gonomarae
3HaTKN Baxkeni 3arnobiraHHa pU3nKy Ta BigHOBNEH-
HS Npaue3aartHoCTi. [poTe nonynauinHi 4OCIaKEH-
HA iHBaniau3auii 3aTpyaoHEHi BHACNigoK 3Mmilly-
BanbHOro ennmey APC-dakTopiB (Bik, nepioa,
koropTta). Lle nepwe B €Bponi i kpaiHax CHL, no-
nynsuinHe aHaniTU4YHe OOCNIOKEHHA PU3MKIB iHBa-
nign3sauii, npoeegeHe 3a APC-KOHCTPYKLIED Ha
OCHOBI CTPIN-CMAIT-NA0T-AU3aHy.

Marepian i meToan pocnipXeHHs. Y gocnig-
>KEHH$ Oy10 BKJIOYEHO BCO NonynsiLio X)KMToOMUPChb-
KOI 06nacTi, po3rnsgHyTO BCi BMMNaaKM iHBasiamaaLji
BHacnigok CC3 B maHinn nonynauii npotarom 1999-
2008 pokiB. [locnioxeHHst NnoBynoBaHO Ha iCTopUY-
HUX KOropTax, GakTMYHO BPaxoBYIOTbCH eKCno3unuil
Bif, 1940 p. oo 2008 p., maTepian yHikanbHWiA i byae
aHanisyBaTuUchb Le Garato pokiB.

OcHogy ausaiHy cknagae APC-KOHCTpYKLis, aka
BiITBOPIOE PyX KOrOPT 3a pokamu i Bikom (Tadn. 1).
OnopHOI OaVHMLEIO OOCTIIKEHHSA SBNSETHCA KO-
ropTa 3a HapoakeHHaM. LocnimkeHHs oxonuno 11
KOropT 3a 4yacoM HapomkeHHs go 1940 poky, aka
oxonsoBana ocib, aki goxunun go 1999 poky (nep-
wa koropTa), i NOCnigoBHO 32 N’aTUPIYHMMK nepi-
ooamMm HapooKeHHs («1941-45», «1946-50», ...) oo
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HaMMONOALLOI KOropTWU, NMPEeaCcTaBHMKN SIKOI Hapo-
amnuca nicna 1985 poky. Koropra aBngeTbcsa Bax-
JINBOIO €KCNEPUMEHTAJIbHOIO OLAMHULLEIO CrocTepe-
XEHHSl, TaKk 9K OTOTOXHIOE YHiKalibHy KOMOiHaLilo
iCTOPUKO-COLia/IbHUX MOAiN, KYMYSILiO NOCigoB-
HUX eKCMo3uuin, 9Ki 3a3Hann nNpoTAromM XUTTS
NpencTaBHMKU KOrOpTU.

[HW1M BaxxnuenM APC-dakTopom € yac, B KO-
MYy PO3ropTaETbCs XUTTS NPEOCTaBHUKIB KOropTU.
Ha BigMiHy Bif 3BWYHOI poOfi 4acy sik MOBTOPIOBA-
HOro ¢akTopa AusaiHy, BiH Mae ocobnuBy pPosb B
APC-aHanisi i BignosigHOMy amsanHi. Ockinbku
NpPeacTaBHUKN KOropT 3HAXoOATbCHA B PIBHOMY BiLli
y KOXHOMY 3 pOKiB, 4yac HabyBae BIaCTUBOCTEWN
6nokoBoro ¢aktopa, BTpayalym 3HAYEHHS «MOo-
BTOPIOBAHOCTI». B TepmMiHax ¢popmynsLii cTaTUCTUY-
HOI mMogeni 4Yac HabyBae puMC paHOOMiI30BaHOrO
¢dakTopa i, BiANOBIOHO, OUIHIOETLCA SIK PaHOOMI30-
BaHMIN edekT. Yac, 9k ¢akTop, L0 YyTBOPOE OnoY-
HY CTPYKTYPY OM3aiHy, € BaXJINBOK EKCMEPUMEH-
Ta/IbHOIO OOMHULLEIO CNoCTePEXeHHS. Bik, a9k TpeTin
dakTop APC-KOHCTPYKLi, BU3HAYEHUI ON3ANHOM
SIK KOBapiaTa, nNpuTamMaHHa MeLUKaHLIO K MiKpOoo-
ONHNLI CNOCTEPEXEHHS. Moro edekT OLHIOETLCA
SIK KOBapiaTUBHWIA Ha APYromy PiBHi iepapxi4Hol
mMogeni, ska OyayeTbcsl 3a AN3aHOM [OCHiaKeH-
Hs. BignoBigHO Bik He Gepe y4yacTi y BM3HaAYeHHi
eKcnepuMeHTaNbHNUX OAUHULb O0CHIOAKEHHS.

PaioH yTBOpIOE NONynsauinHy OOUHULKO CnoCTe-
pPeXeHHSs i, Nopsa 3 KOrOpTOo Ta POKOM A0CHIOKEH-
HSl, € CKNa[0BOK MEPLIOro CTynena moaeni. Buko-
PUCTaHHSA MONYNASALINHOI OOUHULI YMOXIJINBIIOE
BUKOPUCTAHHS MNONYNSLUIMHNX XapakTepPUCTUK, BaXK-
JIVBUMM € iHBaign3aLia BM3HAYEHMX FPyn Hace-
NIEHHSA, COoUia/iIbHO-EKOHOMIYHI Ta MeguKo-a4eMo-
rpadivyHi xapakTepMCTUK1 KOMyHW. NpoTe BHACcniaok
HEpaHO4O0MiI30BaHOro reorpadiyHOro Po3MillLeHHS
parioHiB MixX X NONYNALIAHAMN XapaKTepUCTMKaMU
BipOriAHO iCHYE 3B’A30K.
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Tabmmus 1. OcobnuBocti APC-KOHCTPYKLI.
Pyx koropt 3a pokamu i BikoMm (Ha npukiagi nepLiol i OCTaHHbLOI KOropT)
Bix Pix mocmimxeHHs
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

60+ 1 1 1 1
5660 1 1
51-55 1
46-50 et
41-45 Pyx
36-40 - KOoropT
31-35 —
26-30
21-25 11 11
18-20 11 11 11 11

TunonoriyHi ¢akTopn NpencTtaBHUKIB KOropTu
(ctatb, Micue NMPOXMBAHHSA MELLKaHLiB), B CBOIO
yepry, Po3MilleHi (YTBOPIOIOTb rHi3ga) B XOy-no-

Tax, YTBOPIOWOYN EKCMEePUMEHTaNIbHY OANHULIO OW-
3anny cnnit-nnot (split-plot) F(C(A*B)), Ha puc. 1
MO3HA4Ye€HO MPSAMOKYTHMUKAMWN 3 BKPanjieHHaAMM.
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Puc. 1. CTpin-cnniT-nnaoT JOHTiTyAWHaNbHUIA OU3aiiH AOCHiIAXKEHHS

TaknM 4nHOM, OM3alHOM BUAINEHO 7 ekcnepu-
MEHTaNIbHUX OAWHULLb CMNOCTEPEXEHb, OCHOBHI
pUCK | PO3MILLEHHST SIKMX BMHECEHI B Ha3BY.

OcHoBHOWO Npo6EMO0 aHani3y AaHWX, OpraHi-
3auisa akux Bkntodae APC-dakTtopu, € npobnema

ineHTndikauii [12;21], cyTb KOI 3BOAUTLCA OO CUH-
ryngpHOCTI Matpuui gaHux X i BignoBigHO HErnoB-
Horo paHry (X'™X) BHacnigok abconoTHOro NiHIMHOro
3B’A3KYy MiX BiKOM, nepiogom Ta KoropToto: lNepioa-
Bik=KoropTa. Lle o3Hayae, w0 icHye 6e3niy pilieHb
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Mogeni (Tak 4M iHaklwe PilleHHa FPYHTYIOTbCS Ha
iHBepTauii mMatpuuj X'X). ToBTO HEMOXITMBO OLHUTK
(i3ontoBatin) okpemo edekT BiKy, Nepiogy Ta KOropTu.

Mu Bupilwnnu U npobsemMy Ha OCHOBI CTpin-
CMNiT-NNOT-An3aiHy 3 po3LWapyBaHHAM BKa3aHUX
edekKTiB 3a PIBHUMU OKPEMUMU EKCMEPUMEHTaNb-
HUMWN OOMHMLUSIMM CMOCTEPEXEHHS — Bif, iHOMBIAY-
yMa, Ha PIiBHi IKOro peecTpyBasn BiK, 40 PO3Mi-
WeHb KOropTu i nepiogy nNo PiSHUX OOQUHULAX
CMOCTepexeHb, ax A0 MakpoOoaMHULI cnocTepe-
XXEHHS PaNOHYy.

IHWwa npobnema nongarana B TOMY, WO OKPEMi
eKxcnepuMeHTalbHi OOMHULLE COCTEPEXEHHS NOB -
3aHi 3 paHgomisoBaHumMn edektamm [17;19]. Tak,
KOXHa 3 7 3a0igHMX OOMHULb CMOCTEPEXEHb CTa-
HOBUTb BUOIPKY (BMMNaAKOBY peai3auiio) i3 rnony-
nauii (BenMKoi MHOXWHKN) MOXIINBKX, TOBTO € pea-
nisauieo BMNagkoBoi BENNYUHU 3 HOPMaJibHUM
po3anoainom ~N(0,y?). OuiHkM napameTpiB LMX pO3-
noainis yTBOPKOIOTb MATPULLIO PAHLOMI30BaHMX
edexTiB ZGZ [17;19], NpUCYTHICTb AKOi Pi3KO YCKNaA-
HIOE OLLiHKY napameTpiB mogeni. LLle ogHieto ocob-
NMBICTIO 0BpaHOro Am3ariHy € iepapxiyHuin xapak-
Tep mopdeni (awvB. Am3aliH) 3 GaraTtbMa rHi3ooBUMM
edpekTaMu, 9Ki YyTBOPIOIOTb CKNagHy iepapxivyHy
nignopsakoBaHicTb edekTiB (piBHI Mogeni). lMpu-
YoMy psig, PiBHIB paHOOMi30BaHUX 3MIHHUX 3rpy-
MoBaHi (rHI3oATLCSA) Yy piBHI dikcoBaHUX edekTiB.
HasBHiCcTb ¢ikcoBaHnx edekTiB nopss, 3 paHoOM-
i30BaHMMWN MPU3BOAUTL OO i€pPapPXi4HOI MiKCT-MO-
heni i3 CknagHOoK BHYTPILWHLOIO CTPYKTYPOIO. YCK-
NaJHEHHAM € TaKOX HeniHiMHWA (NoriT) xapakTep
3B’A3KYy MiXX PU3VKOM iHBanigmaauil (p) i NiHINHUM
npeavkTopom (LP): p =1/(1+exp(- LP))

Mun obpanu mMeTon OLiHKM paHOOMi30BaHMX
edpekTiB RPL (MeTon nceBao-npaBaonofnibHOCTI
3annwWKiB) 9K Hanbinbw edpekTUBHUIA 3a 3adaHol
cutyauii [17;19]. MpakTUYHO OLjiHKa napamMeTpiB
BinOyBaeTbCA 3a BKJIAASHMMW NOABIHUMK CepigMm
iTepauin. MNepwmnin eTan nonsarae B MoOLUyKY OLLHOK

napameTpiB q KoBapiauirHol maTpuui epekTis. Mu
obpann sk metopn ouiHkn REML (makcumanbHoi
npaBaonoaibHOCTI 3aNLLIKIB), SIKMIA HAlAMEHLL CKO-
LLEHO OLHIOE NnapamMeTpu q BHACNIAOK BUKIIKOHEHHSI
3 OLiHOK ¢ikCcoBaHMX edeKTIiB LLUIFXOM NnonepesHbol
TpaHcdopmaLji gaHmx B 3anmwiku. BukopuctaHui
onTUMI3ylo4nin anroputmMm HeloToHa—-PadcoHa 3
po3paxyHkom [ecciaHa (MaTpuui noxigHux nora-
pudMivHOI PyHKUIT NpaBaononibHOCTi Apyroro no-
paaky). JdiaroHanbHi eneMeHTU Liel maTpuui €
Halbinbw edeKkTUBHUMU OLiHKaMM MOMUNOK (.
Mpouec onTumidaLii yTBOPIOE BHYTPILLHI iTepauii. Ha
OpyromMy eTani OUiHIOITLCA (QikCoBaHi epekTu Wwns-
xoM GLS (reHepanisoBaHoro meroagy HaMeHLUMX
KBagparTiB). Llein Kpok peanizoBaHuin B npoLenypi
yepe3s SWEEP onepaTtop gk Hanbinbll edekTuB-
HUI. TpeTin eTan nonsdrae B TpaHchOpMaLl BUXia-
HUX (MPOMIXHUKX) OaHuX, NpoLuec, WO YTBOPIOE
30BHiLWHI iTepauii. RPL OuiHWMK, 9Knii BpaxoBye
iepapxito piBHIB paHOoOMi30BaHMX Ta ¢iKCOBaHUX
edekTiB, HENiHINHNI XapakTep Moaeni Ta cknagHy
CTPYKTYPY 3a/1LLKIB, pPeasni3oBaHO B HOBIiN ekcne-
puMeHTanbeHin npouenypi GLIMMIX (peni3z 2008)
CTaTUCTUYHOI aHaniTU4HOI cnctemm SAS 9.1 Level
1M3 XP Home platform, S/N 882876, Site
#12300001 licensed to Ocheredko Oleksandr.

Pe3ynbTaTu pocnig)eHHs Ta ix oOroBopeH-
Ha. Onuc KoropT 3a 06CAroM Ta YacTOTOK HOBUX
BUMAAKIB iHBANiOHOCTI

Ockinbkn APC-aHani3 rpyHTyeTbCa Ha BENUKUNX
MacmBax OaHUX i BUMarae 3HA4HOro HarnoOBHEHHS
efleMeHTIB nepexpecHol knacuoikauii KoropT 3
poKamMu O0CHiOXEHHSA, AKUA O0OCATr HarmoBHEHHS
BBaXXaTW OOCTATHIM, 3aNeXWUTb Big NOMynsauinHUX
SIBULL, O BMBYAIOTbCS. FKWLO TPaaMLINHO iHBani-
ON3aLig HaceneHHs1 BUMBYAETbCS Ha MONYNSALiNHIN
ocHoBi nopsaaky 1000-10000 oci®, TO KinbKOCTi
OOMHMLb O0CNIOXEeHHS Yy po3pisi KoMBiHaLLl Korop-
Ta*pik MPakTUYHO Ha MOPSAOK MEPEBULLYIOTbL AO0-
crartHi (Tabn. 2).

Tabnuus 2. Po3nopin po3Mipy KOropT HapoAa)KeHHs! B PO3pi3si pokiB mocnigkeHHs*

Koropra Pix Bceboro
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
-1940 [ 400000 | 384000 | 317000 | 317000 1418000
1041 | 71422 | 78418 | 61580 | 60356 | 373000 | 304000 | 294000 | 308000 | 280000 1830776
1946 | 91464 | 92175 | 82294 | 84398 | 85637 | 66114 | 72768 | 75512 | 123420| 152580| 926362
1051 | 98822 | 99236 | 91768 | 92001 | 94274 | 85651 | 86041 | 86019 | 77085 | 78791 | 889778
1056 | 98951 | 95759 | 99698 | 99974 | 98434 | 92067 | 95177 | 94988 | 85909 | 87844 | 949701
1961 | 90980 | 92262 | 94107 | 91655 | 88479 | 95571 | 92043 | 89876 | 95002 | 93628 | 923603
1966 | 101000| 100000| 91425 | 91131 | 90661 | 87250 | 87572 | 87191 | 87351 | 84896 | 908477
1971 | 99644 | 99350 | 95693 | 94689 | 91842 | 91007 | 90765 | 90621 | 87615 | 87556 | 928782
1976 | 379000| 372000| 92123 | 92555 | 91432 | 90477 | 89089 | 87698 | 89346 | 83296 | 1472016
1981 352000 | 346000 | 329000 | 414000 | 95771 | 99338 | 87952 | 89942 | 1814003
1986+ 310000 | 294000 | 394000 | 384000| 1382000
Beworo | 1431283] 1413200] 1377688| 1369849 1342759 1327037 1313226| 1313243 1407680 1147533 13443498

ITpumimra: *Y=13444578.
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BaratomipHi BekTopu t OTPUMYIOTBCS K BUNag-
KoBi BMOIpKkKM po3nofiny 3 napametrpamu n
(KinbKiCTb CTyNeHiB cBoGOAM) i T, ... , I, (eNnemeHTu
maTpuui kopensiuiii R). ' (a,n, R) ouiHioeTbcs 3a
BUOIPKOBMM 3Ha4YeHHsIM €3 a UeHTUeM oTpuma-
nmx pisrie MaX(|t, [ K, |t [) ¥ Takuin cnoci6 re-
HEepPYETLCA OOCTaTHSA KiNbKiCTb AnA 3abe3nevyeHHs
3HAXOO)KEHHS1 iICTUHHOIO 3HAY€EHHS

Plmax(|t, | K|t ) > q) y Mexax 3a4aHoro
paniycy, 3agaHoro g Big a 3 gocrtoBipHicTio 100(1-
0). 9k npasuno, g npuitMaetbea 0,005 i 1 =0,01,
TOOTO 3ab6e3mnedvyeTbCcs MJoLa XBOCTa PO3NOAiny

d y Mexax 0,005* a 3 siporigHicTio 99%. Came
P(max(| t K|t [)> q) BUKOPUCTOBYETLCH A5
nobynoBu O0BIpHUX iHTEpPBaNiB BiAMIHHOCTEN OKpe-
MKX PIBHIB Bif, ).

Poanogin iHBanian3sadii BHacaigok CC3 3a poka-
MU CrIOCTEPEXEHHS

APC-KOHCTPYKL,iS1 YTBOPEHA PYXOM KOrOpTW OfHO-
YacHO 3a BIKOBMMW Ta 4YacoBuMK rpagaudigmm. MNMpo
BaXX/IMBICTb aHasidy PO3MOAiNiB AMHAMIYHMX MOny-
NAUAHKX 98U, Yy pamMkax APC-KOHCTPYKLIi CBioYUTb
puc. 2, Ha KoMy 300pakeHa ayHamika iHBautiamaaui
BHacnigok CC3 npoTarom nepiogy CroCTEPEXEHHS.
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Puc. 2. AvHamMmika piBHIiB iHBanigusauii BHacnipok CC3

9K BMOHO 3 OMHAMIKMN KPUBUX, MPOCTEXYETLCSH
MPakTU4YHO CTauioHapHWIA POo3noain piBHiB. NpoTe
pobuTM BUCHOBKM MPO CTaLLiOHAapHWIA XapakTep
MpPOoLLECY HEeOOoPEYHO, OCKiNIbKM napanefnbHO Yy 4Yaci
BifOyBaE€TbCSA MOCTaPiHHA KOropT Ta 3amiHa iX MO-
nogwumm. Came aHaniTMyHa OEeKOMMo3uuis 3a
APC-KOHCTPYKLIEIO YMOXJIMBIIIOE BMBYEHHS OVHA-
MiKM iHBanigmsauii, o4nuLeHOl BiA, HalwapyBaHb
3MiHM Ta NOCTapiHHA KoropTt. Kpim TOro, ausamH
OOCNIOXEHHA 3 HEe3aNneXHUMU eKCrepuMeHTanb-
HUMN OOVHULSIMU CMOCTEPEXEHHS O03BOMSIE Ta-
KOX BUOKPEMUTWU AUHAMIiIYHI 3MiHWU coOLianbHOI
CTPYKTYpPY Ta PO3BUTKY PaMoOHIB, MiCLUS MPOXWUBaAH-
Ha Ta cTaTi. Came TOMy BOAETLCS BUOKPEMUTU CYTO
4acoBUIA TPeHA, 3MiH iHBaniaAn3aLii HaCeneHHs.

Cnig 3ayBaxunTu, wo 95% OoBipyi Mexi 3icTas-
NIeHb OTPUMaHi 33 METOL0M CUMYNSUiA HenbcoHa—
Cio. [Ina nokpalleHHs BnacTUBoOCTel Baratomip-

Horo t-posnoainy 3 napamerpamu n i R, Ha OCHOBI
SIKOro 3AiMCHIOBaNnMCb pensikauii, BMKopucTaHa
norit-TpaHcdopmMauisa piBHiB iHBanign3auji p, T06-
To log[p/(1- p)]. Mpwn rpadiyHOMy 306pakeHHi po3-
nopinie piBHiB 3a APC-dakTtopamu i CyTTEBICTIO
BiOXWMNEHb PiBHIB iHBanignsauil (p) Big cepenHbO-
ro (0,657%o) BMKOpMCTaHa NoriT-lKana 9K OCHOB-
Ha i nopsig, HaBedeHi OpUriHasibHi 3HAYEHHS PIBHIB
iHBanigansauii p

Ha puc. 3 306paxeHo AuHaMiky piBHiB iHBali-
amzauii (p) BHacnigok CC3 npoTarom pokiB ooch-
imxeHHs (1999-2008) i cyTTeBOCTi BigxmneHb
piBHiB Big cepepHboro (0,657%o). Ha npotmueary
0O puc. 2 npuBepTae yBary pi3ke 3MeHLLIEHHS
piBHiB iHBanigm3auii nporarom 1999-2008 pokis.
Lle 3ameHweHHa € cytteBum (F=7,2; p<0,0001).
CyTTeBi BigMIHHOCTI pocaralTbCa Ha KiHLUEBUX
Bifpiskax yacy, W0 CBio4YMTb NPO 0COOAMBO LIBNA-
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Puc. 3. BipxuneHHs piBHiB iHBanigHocTi (p) BiAa cepenHboro (0,657%o0) 3a pokamu cnocrepeskeHHs!
(19992008 pp.)

Ky AWHaAMiKy 3MEHLLEHHs PiBHIB mpoTarom 1999-
2002 i Big, 2005 oo 2008 poky. AHaNOriyHi 3aKOHO-
MipHOCTI nigTpuMyloTbCs | 3a HanbinbL iHBanion-
3yl04MMKU rpynaMm 3axBOPIOBAHb (iHCYNbT,
iluemiyHa xBopoba cepusl, apTepiasibHa rinepTeH-
3iq). Tak, gMHamika piBHIB iHBanigusauii (p) BHac-
NigoK iHCYNbTiB NPOTArOM POKiB O0CNIAXEHHSA
(1999-2008) pmemoHcTpye cyTtTeBe (F=3,62;
p=0,0002) 3meHLeHHs piBHIiB Big, 0,378%o0 B 1999 p.
0o 0,219%o B 2008 p. i3 cepenHim piBHem 0,30%o,
0cob6nMBO BMPaA3HO 3MeHLIeHHs Biadynoch Bif
2005 p. 0o 2008 p. AHanoriyHe gocToBipHe (F=10,3;
p<0,0001) 3MeHWeHHs piBHIB iHBanigu3aauii (p)
NMPOCTEXYETLCA AJ19 iLlemiyHOl XBopobu cepus Big,
0,410%0 B 1999 p. oo 0,178%0 B 2008 p., cepenHin
piBeHb 0,243%o0, i3 CYTTEBUM 3MEHLUEHHSAM PiBHIB
npotarom 1999-2002 pp. i, ocobnueo, Big 2005 p.
0o 2008 p. Mogenb AnHaMikn PiBHIB iHBanigusawji
(p) BHacnigok apTepianbHOI rinepTeHsii JOCTOoBIp-
Ho (F=2,05; p=0,0306) noBTOPIOE 3aKOHOMIPHOCTI
nonepepHix: piBHi cnagaioTb Big, 0,117%0 B 1999 p.
0o 0,028%o0 B 2008 p., 0COOGNMBO BUCOKWUIA Temn
3MEHLLEHHS PIBHIB CNOCTEPIraeTbCa NPOTArom
2005-2008 pp.

Take gpamaTuyHe NafjiHHSA HigK He MOXHa Mo-
SICHUTU ycrnixaMmn npo@inakTUYHOI Ta NiKyBasibHOI
MeOULIMHN, OCKiNbKN Ti 9KIiCTb | AOCTYMHICTb BiOvyT-
HO He 3POC/M, HAaTOMICTb CNOCTEPIraNoCb NadiHHSA
KiNIbKOCTi NiKyBasbHO-NMPO@dinakTUYHNX 3aknanis,

30Kpema cTauioHapHol Mepexi. Hacnpasai KinbkicTb
CC3 npotarom 1999-2008 pokiB CyTTEBO 3pocna
— Big 1950 Tuc. oo 2478 Tuc. [22]. MNpoTe BiaCOTOK
BUTPAT HAa OXOPOHY 300POB’S Y 3arasbHil CTPYKTYPI
BMTPAT AOMOrocnogapcTea 3a BkKa3aHui nepiog,
3MeHLlyBaBcs Bifn, 3,3% 00 2,7%. MpoTaromM ocTaHHix
OECATUNITb PECYPCHUN MOTEHLLiaT CUCTEMU OXOPO-
HM 300POB’A 3a3HAB CYTTEBMX 3MiH. [JnHamika po3s-
BUTKY 3ak/afiiB OXOPOHM 300pPOB’S Mana TeHOEH-
LLit0 OO NOCTIMHOr0 CKOPOYEHHS JiKapHAHUX
3aknagie nopsg i3 306inbleHHaM ambynaTopHO-
nonikNiHiYHKUX. Ag)Xe 3a nonepenHe Aecatupivys
KiNIbKICTb NKAPHAHWX 3akfafdiB 3arasioM Mo KpaiHi
3MeHLwunnachk Ha 25,6%. JlinpepaMmm 3a TeMnamm CKo-
poyeHHs O6ynn Cymcbka, YepHiriBcbka Tta Xuto-
Mupcbka obnacTi — 48,8%, 54,3% T1a 57,4% Bignosin-
Ho [5]. 3 iHworo 6oky, HaBiTb Ak6M i BiobynMcs
3HayHi ycnixy B MokKpallaHHi MeamnyHoro obcnyro-
BYBaHHS1 KOHTUHIEHTIB PU3MKY LWOOO iHBanigm3auii
BHacnigok CC3, ong BUpPaxXeEHUX 3MiH Takux
HacnigkiB, 9K iHBaNigHICTb, BUMaraeTbcsa OGiNnbLLniA
MPOMIXOK Yyacy. Kpim Toro, nagiHHa nokasHmka mam-
XK€ BABiYi HE MOXHa MOSACHUTM CYTO CKagoBUMU
Mean4yHOro oOcnyroByBaHHSA. AmKe Lei MOoKasHUK
dOopMYy€ETLCA Nif BMJMBOM MPABOBUX PErytOBaHb
eKxcnepTmnaun CTiNKoI HenpawuesnaTHOCTI, CouianbHOl
MOAITUKW NNkl | MEHCIV 3 NpUBOAY iHBaNiAHOCTI.

Posnoain iHBanian3adii BHacaigok CC3 3a Biko-
BUMM rpyrnamMm HaCes1eHHs1
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Ha puc. 4 306paxeHo poanogin piBHiB iHBasi-
onsauii BHacnipok CC3 B po3pisi BikOBUX rpyn
HaceneHHs i CYTTEBOCTI BiOXWIEHb PiBHIB iHBaJIi-
omnzadiii (pU)) Big, cepegHboro (0,657%o). MNpocTe-
XYETbCS BiKOBa BMpasHa AMHaMiKa POCTY PiBHIB
iHBanianaauii Big 0,12%o0 B MonoaLwnx BiKOBUX Fpy-
nax 4O MakCUMabHMX PIiBHIB Yy BIKOBIN rpyni 51—
55 pokiB, a came 2,11%o, 3 HACTYMHUM MOCTYMoO-
BUM 3HMXEHHAM Yy cTapwomy Biui. BungHo, wo

MPakTUYHO BCi MOBIKOBI PIiBHI iHBanign3aLii BUXO-
0aTb 3a Mexi 95% iHTepBany OoBipu, TOOTO cyTTE-
BO BiOpIi3HAIOTLCS Bif CEpedHboro, uLo CBiAYMTb
Mpo AOCTOBIPHY ANHAMIKY 3MiH 3 POKY B pik. Y Uino-
MYy AMHaMIiYHi 3MiHM OOCTOBIPHI, TECTOBA CTATUCTU-
ka ®iwepa ctaHoBUTb 231, WO BiANOBIOAE PiBHIO
p<0,0001. TOTOXHUI NOBIKOBUIA PO3MOAiIN PiBHIB
iHBaniam3aauii BHacnigok okpemux rpyn CC3

- HBopobin cepueso-CyLWHHOT CMCTEMK
log[m/i1- )]
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247 -6
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Puc. 4. BipxvuneHHs piBHIB iHBanigHocTi (p) Bia cepepHboro (0,657%o0) 3a BikoBMMM rpynamv

[MpocTexyeTbCs BUPa3Ha BikOBa AMHaMika poc-
Ty PiBHIB iHBanigmnsauil BHacnigok iHCynbTiB Bif,
MeHLW HixX 0,045%0 B MonoALnx BiKOBMX rpynax
00 MakcumanbHux piBHiB noHad 0,80%o y BiKOBIN
rpyni 51-55 pokiB 3 HaCTyNHUM MOCTYMNOBUM 3HU-
XXEHHSIM Y CTapLUoMy BiLj. BCi NOBIKOBI piBHI iHBai-
ausauii BuxoaaTb 3a Mexi 95% iHTepBany O0Bipu
3 3arajbHOO OLiHKOI AOCTOBipHOCTI F=113;
p<0,0001. AHanoriyHo OO iHCYyNbTIB BUpPaXeHa Ou-
HamMika POCTY pPiBHIB iHBaNiAM3aLil BHaACNigoK iLle-
Mi4YHOI XBOpOOW cepus Bif, MiHIMaSIbHUX B MOJioa-
WnX BIKOBUX rpynax A0 MakCUMasibHUX PIiBHIB 00O
0,90%o0 y BiKkOBIN rpyni 51-55 pokiB 3 HACTYMHUM
MOCTYMOBUM 3HWXEHHSAM Yy CTapLuomy Biui. Bci no-
BiKOBi PiBHI iHBanigu3sauii Buxogatb 3a mexi 95%
iHTepBasy OO0BipU 3 3arajibHOK OLHKOK AO0CTOBI-
PHOCTiI HEPIBHOMIPHOCTI po3noainy 3a Bikom F=83,8;
p<0,0001. AnanoriyHo oo nonepenHix rpyn CC3
HasiBHa BikOBa AMHaMika POCTY PiBHIB iHBaniaun-
3auil BHacnigok apTepianbHOI rinepTeHsil Big, npak-

TUYHO HYJIbOBUX 3HA4Y€Hb B MOJIOALLUX BiKOBUX
rpynax Ao makcmmanbHux piBHIB 00 0,30%o y
BiKOBin rpyni 46—-50 pokiB 3 HACTYMHMM MOCTYMO-
BUM 3HMXXEHHSIM Yy CTapLIOMY Billi. 3HOBY BCi BiKOBI
piBHI iHBanigusauii BuxoaaTb 3a Mexi 95% iHTep-
Basly LOBIpW i3 3arasibHOIO OLHKOIO A0CTOBIPHOCTI
HEpPiBHOMIPHOCTiI po3noginy 3a Bikom F=34,6;
p<0,0001.

YyM MOXHA MOSICHUTU Taky PEerynsipHiCTb y BiKO-
BOMY poO3nofini piBHiB iHBaniam3auii? Mu npoaHa-
nigyBann Taki ¢akTopu, SK piBEeHb OCBITWU, NPOdi-
NakTU4yHa aKTUBHICTb HACENIeHHHA, 3aMHATICTh,
HasgBHICTb CYMYTHIX 3aXBOPKOBaHb, PiBEHb O0XOAIB,
disionoriyHi MexaHiammn cTapiHHa opraniamy. Oc-
TaHHi HE BUKJIMKaAIOTb CyMHiBY. CyamHHa cuctema
3a3Ha€e CKJIEPOTUYHOMO YLLLINIBHEHHS iHTUMK, aTpPOodil
M’A30BOr0 LWApy, 3MEHLLUEHHS enacTUYHOCTI yXe 3
40 pokiB. KaninspHa Mepexa 3a3Hae sBuLL, dibposy
i rianiHOBOro nepepoaXeHHsi, 3MEHLUYETLCS Karli-
NSPHUI pe3epB 3 nepeBa)kaHHSM cnacTuiHol ¢pop-
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MW KaningpHUX NeTenb, NOTOBLLEHHS KaninsgpHUX
MeMbpaH Ta 3MeHLUeHHs1 niHoumTo3y. 3 40 pokis
HapocTae eHpoTenianbHa ANCHYHKLISA, MigBULLLYIO-
4y TpoMOOreHHWI noTeHuian kposi. MNicns 45 pokis
MopyLUYIOTbCA YMOBHI i 6e3yMOBHI pednekcun Ha
CCC Ta cTaH ueHTpa remMoguHamikv, NOopyLUIYETLCS
perynsiLis KOPOHAapHOrO Ta MO3KOBOrO KpPOBOOGIry.
Pusuk iHBanigmaauii TakoX HapoCTae 3a paxyHOK
aKyMYJIIOBaHHS OOMEXEHb XUTTEMIANBHOCTI BHACHi-
[OK CynyTHbOI NMaTtonorii Ta 3MEHLWEeHHa aganTuB-
HMX MEXaHi3MIB OopraHiamy B uisiomy [4]. [poTe Yynum
MOXHA MOSICHUTWN HASIBHICTb MiKOBUX 3HA4Y€Hb iHBA-
nignsadii y BikoBin rpyni 51-55 pokiB, npunyomy 3
perynapHictio wono okpemux rpyn CC3?
BiaonoBigb MOXHa wWyKaTtun nuwe B CouiasibHOMY
acCrekTi excnepTuan CTiKol BTpaTuy npaue3gaTHOCTI.

3 MEeTOol0 AOCNIAXEHHSA MUTaHb, MOB’A3aHUX i3
OOCTYMHICTIO A5 HACENEHHS MOCAyr OXOPOHU 300-
[pOB’S Ta NiKapCbKMxX Npenaparis, a TakoX OTPUMaH-
HS iHpopMaLil Woaoo CaMOOLUiHKKM CTaHy 340P0B’S
YJIEHIB AOMOrocnoaapcTB, HASBHOCTI XPOHIYHUX
3axBoploBaHb abo iHWKWX npobnem 3i 340pOB’AM,
"ONOBHMM YNPaBMiHHSAM CTaTUCTMKK Y XOBTHI 2009 p.
npoBeaeHe WoOpiYyHe BUOBIpKOBE OMNUTYBAHHS
YyfeHiB AOMOrocnogapcTB, AKi B3A/M y4acTb B 00-
CTEXEHHi YMOB IXHbOIr0 XUTTH. BUKOPUCTOBYIOUM L
haHi Ta iHWi mxepena [2;9;14], Mn npoaHanisyBa-
N BiKOBI PO3MOAINM MELLKAHLLIB 3a PiBHEM OCBITH,
NpodinaKkTUYHOI aKTUBHOCTI HACENEHHs, 3anHsa-
TOCTi, HasiBHOCTi CynyTHiX 3axBopioBaHb. BusBu-
J10Cb, L0 XXOOHWIA 3 PO3N0AiNiB He BiANOBiAaB pPoO3-
noainy piBHiB iHBanigansauii BHacnigok CC3 3a
BiKOM, NMpOTe MOBIKOBMIA po3noain piBHA npubyTky
TOTOXHO cnisnagas. MpubyTkn rpomMaasiH 3pocTa-
1N NOCTYNOBO 3 BIKOM 3 MakCMMyMOM, LLLO npuna-
[aB Ha BiKOBM nepiog 51-55 pokiB 3 HACTYNMHUM
3HUXKEHHAM Y CTapLlOMy BiLi. Y € norivHi nigcrasu
TakoMy 3B’S13KY, Y/ MOXJIMBI iHLLI MOSICHEHHS, 30Kpe-
Ma HasgBHICTb 3MillyBasIbHOrO BMJMBY COLia/ibHO-
€KOHOMIYHUX dakTopiB, SKi 0AHOYaCHO OBYMOBIIIO-
I0Tb CXOXi BiKOBi po3noginn piBHiB NpubyTKky Ta
iHBaniansauii? Takum MoTeHUiNHUM 3MilllyBallbHUM
dakTopom Moxe OyTu couianbHe ctaHoBuue. Mu
He 3Hanw M odiuinHMX JaHux LWoa0 BiKOBOrO pO3-
nogdiny ocié 3 npueinenoBaHUM colianibHUM CTa-
HOBWLLLEM, TOMY | HE B 3MO3i HanpsiMy CnpocTysaTu
BCTaHOBJIEHI 3aKOHOMIPHOCTI. BukopucTtaHHa Me-
TOAY IHCTPYMEHT/IbHUX 3MIHHUX (KINbKICTb nigner-
NX, KiNbKiCTb MigBULLLEHb, BiAHOLLEHHS 3apobiTHOI
MNaTHi OO0 iHWWX neranbHUX BMHAropon) B OaHO-
My pasi He crnpaubOoBYyE, TOMY LLLO YCi BOHW BuNaga-
I0Tb 3 NOAS 30py AOCNIOHUKIB i OiLiinHMX CTaTUC-
TUYHUX OaHux. MNpoTe € Gea3nocepenHi nigcrasu
BBaXXaTW HAsBHICTb NPSIMOro 3B’3KY MiX PO3MipOM
npubyTKy rpoMaasiH Ta iHBanigusauielo, LwWo
NiaTBEPOXYE COLiaNibHO-ONOCEPEOKOBAHICTb SIBU-
wa. Mo-neplie, po3Mip NpuUBYTKY MOB’A3aHMIN i3
couianbHOIO 3PIiNICTIO rpoMaasaH, Npo WO Takox

CBiAYNTb OOCArHEHHS MaKCMMalbHOrO NMpuoyTKy Y
BiLLi PO3KBITY [OCBiQy Ta TBOPYOro noTeHuiany. A
ue Bigomi ¢akTopm NpodinakTUHHOI aKTUBHOCTI
HaceNneHHda, PO3yMiHHSA CBOIX COLUianbHUX MNpas,
IOPUONYHOI FPaMOTHOCTI i coLuianbHOI aKkTUBHOCTI
rpomansiH. lMo-gpyre, BaXaMBUM TPUrepHUM dak-
TOPOM € LUBUAKUIA BUXiA, HA MEHCII0, WO 3MyLUYE
rpoMagsiH LIyKaT MOXJIMBI LLNSAXM 3abe3nedyeHHs
cTapocTi. [o-TpeTe, MOXNMBOCTI Ana “yCcnilHOro”
BWUCHOBKY €KCNEePTHOI KOMICIT BMLLi, 30KpeMa 4yepes
GiNbWKWA BNAVB BULLEO3HAYEHUX TPOMAOAH Ha
pilLEHHST KOMICIA.

Poaniogin iHBaniansadii BHacnigok CC3 y po3pisi
Koropr

Ha puc. 5 306paxeHo poanogin piBHiB iHBasi-
omzauii BHacnigok CC3 B po3pisi KOroptT Hapoa-
>KEHHS i CYTTEBOCTI BiOXWIEHb PiBHIB iHBaslign3aLili
(p) BiO, cepenHboro (0,657%o). MNMpocTexyeTbCa BU-
pa3Ha guHamika pPOCTY PiBHIB iHBanignsauil Big
0,45%0 y koropTi HapomkeHux oo 1941 p. ax oo
1,87%o0 y koropTi HapomkeHunx nicna 1985 p. Cnig
NigKPecnMTu, Lo BMMB PO30OiXKHOCTEN KOropT 3a
BiKOBOIO CTPYKTYPOIO Ta NpeacTtaBHULTBA (HarMoB-
HEHHS1) KOropT 3a pokKamMu AO0CHIOKEHHS HiBenbo-
BaHO BMkopucTaHHam APC-kOHCTpykLUji. MMoka3Hu-
KW iHBanigmMaauii KoropT CTaHOapTU30BaHO TakKOX
3a CTaTTio Ta MiICLEM MPOXMBAHHS.

Came TomMy crnocTepexeHi BigMiHHOCTI NpUnucy-
IOTbCSl NIMLIE Yacy HapOMXKEHHs!, BiANoBiaHO 6a3o-
BUX XapakKTEPUCTUK KOropT MpW HapOOXXEHHi (Ha-
npuknag, ctaHy 300p0B’S HEMOBMAT), a TakoXx
YHiKanbHin KOMOGiHaLLi NoAjn i YMOB XWUTTS KOropT.
PesynbTatn 3 goctoBipHicTio p<0,0001 (F=18,9)
cBig4aTb Npo Te, WO PiBHI iHBanigm3awii, BNnacTusi
KOroptam, HeBMWUHHO 36iNnblUyBaIMCL NO Mipi “no-
MONOALWAaHHA” KOropT 3a 4aCoM HapomkeHHsa. po
noripweHHs gemorpadiyHoi cuTyauii HaCTynmHUX
MOKOMiHb, MPUCKOPEHHS TEMMIB iHBanign3aLil Ta
36iNbLLIEHHSA COLianbHO AeTepMiHOBaHOI nartonorii
B HACTYMHWUX MOKOSIHHAX MOETbCA B Psifi iCTOPUKO-
MeagunyHux pocnigxeHb [1;6;7;10]. MNpote meTono-
noriga unx gocnigXeHb He OO03BOJI9E Bigoinnutun
edeKT KOropT Bif, IX pyxy Y 4acoBii i BiKOBin nep-
cnekTuBi. Tomy GinbLUy AOBIPY BUKIMKAE pag, npaup,
SIKi BMBYAOTb ICTOPUYHI aCNeKTU MOLUMPEHOCTI cep-
LLEBO-CYONHHNX pO3nafiB y Aiten Ta nignitkise.
CTBEpOXYETLCA iICTOTHO 3MiHEHA B OCTaHHi Oecs-
TUAITTS CTPYKTypa CEPLLEBO-CYOMHHOI NAaTOoNOril y
Oiter Ta nipgnitkis. BigsHayeHo 30iNblUEHHA BU-
nagkiB NoOpPyLLIEHb CEPLIEBOrO pUTMY, apTepiasibHOI
rinepTeHsii, HEMPOLUMPKYNATOPHOI AUCTOHIT, npu-
POIKEHUX Baf cepud, Kapaiomionarii, meTadosniy-
HUX NOpPYLWeEHb y Miokapai, peBmMaToigHOro apTpu-
Ty, 3aXBOPIOBAHb CMOJIYYHOI TKaHMHK Tow,o [3].
ICHYIOTb NEPEKOHNBI CBIAYEHHS TOrO, LLLO CTaH 300-
POB’St MPU30OBHUKIB 3 KOXHUM POKOM MOripLUyETb-
cq [8]. Pe3ynbTat HaWOro nonynsiLinHOro oochi-
[DKEHHS MOBHICTIO NiATPUMYIOTb (PaKT 3POCTaHHS
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Puc. 5. BipxuneHHa piBHIB iHBanigHocCTi (p) Big cepepHboro (0,657%o0) 3a KOoropTtamMm 4acy HapOAKEHHS

pu3uKy iHBaniamaauii BHacnigok CC3 B HaCTYMHUX
MOKONIHHAX. AHanoriyHa 3aKOHOMIPHICTb 3MiHU
pu3nKy iHBanian3auil 3a Koroptamy BUSIBAIEHA | AN
okpemux 3axsoptoBaHb CC3 - iHcynbTiB (F=3,4;
p=0,0002), iwemiyHOi xBOPOOU cepua (F=8,1;
p<0,0001), Al (F=2,7; p=0,0028), pemaTnuamy
(F=2,2; p=0,016).
BucHoBKkuM

1. Mpobnema iHBanigusauii HaceneHHa Ykpai-
HM € Mano BUBYEHOIO. Ha 3aBagi CTOITb ckiiagHa
OaraTopiBHEeBa opraHisauisa gaHux, gka rnotpedye
BiZNOBIAHOIO Au3ariHy Ta aHanisy.

2. CrtauyioHapHa aguHamika iHBanigmnsauii €
CKJIaOHOIO KOMMO3ULLIEID edekTy KOropT, nepioais
i 3MiHM BIKOBOI CTPYKTYpW KOropT B 4aci. Po3nogin
pu3uKiB iHBanigmM3auil 3a KOXHUM 3 edekTiB gane-
KW Bif, CTauiOHApPHOro.

3. CnocTtepiraeTbCa BUpPaXeHe nagiHHg iHBani-
ansauii BHacnigpok CC3 npotarom 1999-2008

POKiB, sIke HiiKk HE MOXHa MOACHUTK ycnixamu
NPodiNakTNUYHOI Ta NiKyBaJIbHOI MELULNHU.

4. TlpoCTexXyeTbCs BMpa3Ha gUHaMika pPoCTy
piBHiB iHBanign3auii Bia, 0,45%o0 y KOropTi HapoaXxe-
HUX 0o 1941 p. ax oo 1,87%o y KOropTi Hapoaxe-
Hux nicna 1985 p., HalibinbLL BiporigHO BHACNiAOK
NagiHHA PiBHS 300POB’S1 HACTYMHWUX MOKOSiHb.

5. JloBegeHo HagBHICTb MiKOBMX 3HA4YE€Hb iHBa-
nignsadii y BikoBin rpyni 51-55 pokiB, npnyomy 3
perynsipHicTio wono okpemux rpyn CC3. Bianosigb
MOXHa LyKaTu fnuwe B CouiaibHOMY acnekTi
eKCcrnepTm3n CTiKOol BTpaTy npawe3narHoCTi.

6. Y ujinomy noaHi ceigyath Npo 36iNbLLEHHST PU3NKIB
iHBanigu3auii i ogHO4YacHEe 3MEHLLUEHHS OOCTYMHOCTI
eKcnepTmnan Ta MOXJIMBOCTI OTpuMaTun rpyny.

7. Yv ue nonituka gepxaBwn (3MEHLLEHHS Nifbr,
LOCTYMHOCTI eKCrnepTmaun), 4n marepiasibHa MOTU-
BaLlisi Oci®, NPUYETHUX 00 eKCnepTuan, YM 3MiHK
COLiyMYy i PUHKY Npaui 3aNMLIAaETbCH HEPO3KPUTUM.
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AHAJIU3 UHBAJTUAUIALIMN BCJIEACTBUE CEPAEYHO-COCYAUCTbIX 3ABOJIEBAHUMA MO
APC-KOHCTPYKLIMM HA OCHOBE CTPUM-CMJIUT-NNIOT-OU3ANHA
B. I. Knumerniok, A. A. Manaverko, A. H. O4epeabko, Y. 0. AHppmescknii (BuHHMUQ)

M3y4eHbl NpoL,ecchl MHBaNMAW3aLmm BCneacTBue cepaeqHo-CoCyaNCTbIX 3aboneBaHnin HaceneHnst XXKUToOMMPCKOi
06nacT CryIOLWHBIM METOAOM Ha npoTtsxeHun 1999-2008 rr. Ha ocHOBe Am3aliHa CTPUN-CIIUT-MJIOT C YYETOM
APC-KOHCTPYKLIMK (paccMaTtpuBaeT NonynsiuyOHHbIE MPOLLECCHI B XOO,e CMEHbI M CO3PEBAHNSA KOrOpT BO BPEMEHMU).
AHanN13 JaHHbIX NPON3BEAEH HA OCHOBE NEPAPXMHECKON HENTMHENHON MUKCT-MOLENW. PesynbTarbl CBULAETENIbCTBYIOT
00 yBeNM4YeHN prcka MHBaNTMAM3ALMN HAPSAY C YMEHbLLEHMEM AOCTYNHOCTM 3KCNepTU3bl M BOSMOXHOCTU MOTY4nTb
rpynny MHBTMAHOCTU.

KJTIOYEBBIE C/10BA: nHBanupgusaumsi, APC-KOHCTPYKUMSI, CTPUN-CIUJIUT-IJIOT-Au3aliH.

ANALYSIS DISABILITY DUE TO CARDIOVASCULAR DISEASES OF APC- CONSTRUCTION BASED ON
STRIP-SPLIT-PLOT DESIGN
V.P. Klymenyuk, O,0. Halachenko, O.M. Ocheredko, I.Yu. Andriyevsky (Vinnitsa)

The risks of disability acquisition due to cardiovascular diseases have been investigated in Zhitomirska oblast
population over 1999-2008 by strip-split-plot design and APC construction. Latter unveils population processes
while cohorts grow in time and age being gradually replaced with younger. Data analysis exploited hierarchical
nonlinear mixed model. Results bare witness to increase in risk of acquiring disability while accessibility of expertise
and opportunity of disability recognition by expert commission are increasingly hampered.

KEY WORDS: disability, APC-construction strip-split-plot-design.
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