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AHAJII3 BIIJIUBY APC-®AKTOPIB HA TEOTPA®IYHHUU PO3IOI1JI
PU3UKIB IHBAJIIAU3AIIII BHACJIIIOK CEPIIEBO-CYIMHHHUX
3AXBOPIOBAHD
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MerTa: BUBYEHHSI NPOLLECIB iHBaNiAN3aLLi BHACNiAOK CEPLIEBO-CYAMHHUX 3axBOptoBaHb (CC3) HaceneHHs dKUTOMUPCHKOT

obnacri.

Martepianu i meTogun. 3ajliCHEHO NONYNSILLIAHE aHANITUYHE AOCHIAXKEHHS PU3NKIB iHBanian3aLji 3a APC-KOHCTPYKLJED
Ha OCHOBI CTPIN-CNIT-NA0T-AN3anHy. AHani3 NPOBOAUBCS 3 BUKOPUCTAHHSAM PaHAOMI30BaHMX edekTiB. Y AOCAIOKEHHS
BKJIIOYEHa ycs nonynauis XKUToMMpCbKoi 06nacTi, po3rnsHyTi yci Bunaaku iHeaniam3aauii BHacnigok CC3 B aaHiii nonynsauji
npotsrom 1999-2008 pokis. AHani3 AaHnx NPOBEAEHO HA OCHOBI iEPAPXIYHOI HENIHIMHOT MIKCT-MOAEN.

PesynbTtaTtn. BCcTaHOBNEHO, L0 KOXHA 3 KOMNOHEHT edekTy APC-(hakTopiB YNHUTL BUCOKOAOCTOBIPHUIA MOAMDIKYIOHMIA
BMJIMB HA MPOCTOPOBMIA PO3NOAiN pM3ukiB iHBanigu3aauii. Y XXutomupcbkili 06nacTi CnocTepiraloTbCs Ba OCHOBHI NMiKOBI

perioHu iHBaniamaauii BHacnigok CC3 — niBHiYHWIA | CXigHWIA.

BucHoBku. [loBeneHo, wwo Brnneosi APC-dakTopu, BHACiA0K HEPIBHOMIPHOCTI reorpadidyHOoro posnogjny, nocuitoBanm

TepuTopianbHi Bapiauji pu3ukis iHBanign3auji BHacninok CC3.

KJTKOHOBI CJ/IOBA: iHBanian3sauia, cepueBo-cyauHHI 3axBopioBaHHA, APC-dakTopu, reorpadiyHa mogesb.

IHBanigmM3aujia BHACNIOAOK CEPLEBO-CYANHHUX 3a-
xBoptoBaHb (CC3) npueepTae ocobnmBy yBary eko-
HOMICTiB, moniTonorie, AgemMmorpadis, opraHisaTopis
OXOPOHM 340POB’A BHACNIAOK BUCOKMX EKOHOMIYHUX
BUTPAT CyCcninbCTBa, NafiHHA TPMBANOCTI Ta AKOCTI
XUTTH HaceneHHs [4;6;7]. BuByeHHs npouecis iHBa-
nignsauii ponomarae 3HanTu Baxeni 3arnobiraHHA
pn3uKy Ta BiAHOBNEHHA npaues3gaTtHocTi. [lpoTe
noNynaUinHi AOCAIAXEHHSA YTPYOHEHI BHACMIO0K
3MmilwyBanbHOro snavey APC-dakTopis (Bik, nepioa,
koropTa). Lle nepwe B €Bponi i kpaiHax CH/J, nony-
NauinHe aHaniTU4He OOCNIOXEHHS PU3KKIB iHBanion-
3auil, npoeeaneHe 3a APC-KOHCTPYKLIEID HA OCHOBI
CTpin-cnaiT-nnoT-An3danHy. AHanis NnpoBOANBCA
3 BUKOPUCTAHHAM PaHOAOMI30BaHUX eEKTIB.

MaTepianu i MmeToan. Y 0OCNIOXEHHSA BKIIOYE-
Ha yca nonynauisa XXutoMmnpcbkoi 06nacTi, posrns-
HYTi yci BUnagku iHBanigmnsauil BHacnigpok CC3
B AaHir nonynauii npotarom 1999-2008 poxis.

Jnzavin gocnimxkeHHsi. OCHOBY AN3aiHy cknaaae
APC-KOHCTPYKLiS, fka BiATBOPKOE PyX KOropT 3a
pokamu i BikoM. ONOPHOIO OAMHULIEID OOCNIOXEHHS
€ KOoropTa 3a HapOaXXEHHAM. JOCniaXEHHS BKIOYU-
no 11 koropT 3a 4yacom HapomxeHHsa 0o 1940 poky,
aka oxonneana ocid, wo goxunn go 1999 poky
(nepwa koropTta), i NOCNIAOBHO 32 N’ATUPIYHUMM
nepiogamn HapPOOKEHHS («1941-45», «1946-50», ...)
[0 HAaNMONOALOI KOropTY, NPEACTABHUKN SKOT Ha-
poaunucsa nicna 1985 poky, Bcboro 13443498 nio-
OMNHO-POKiB pn3uky (Tabn. 1). KoropTta € BaxXxmBoo
EKCNEPUMEHTAsIbHOKO OOVHULIEI0 CMOCTEPEXEHHS,
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OCKifIbKM OTOTOXHIOE YHiKanbHy KOMOiHaLlo icTopun-
KO-CoLjianbHUX NOAIN, KYMYNSALI0 NOCAIA0BHUX EKC-
no3uuin, sKi 3a3Hann NPOTAroM XUTTS NpeacTaB-
HUKU KoropTu [5]. IHWKM BaxnmBuM APC-dakTopom
€ 4Yac, B IKOMY PO3ropTaeTbCs XUTTA NPENCTABHUKIB
koropTu. Bik, ak TpeTin dakTtop APC-KOHCTPYKLUIT,
BM3HAYEeHN AU3anHOM 9K KoBapiata, nputaMmaHHa
MELLIKaHLIIO K MiIKPDOOAMHULL CNOCTEPEXEHHS. PanoH
YTBOPIOE MONYNAUINHY OAMHULLIO CMOCTEPEXEHHSA
i, 1Ops, 3 KOrOPTOK Ta POKOM AOCHIAXEHHS, € CKNna-
[O0BOI NepLIoro ctyneHs moaeni. BusHayanbHUMu
3MiHHUMM reorpadivyHol Moaeni € reorpadivyHi Koop-
OVHATU HaCeNEeHUX MyHKTIB.

AHania gqaHux

FeorpadiyHa mopenb nependadyae BUBYEHHSA
TepuTopianbHUX 3aKOHOMIPHOCTEN reHepyBaHH4A
npouecis. [0NOBHUM 3aBOaHHAM MOLENOBAHHSA
€ BiATBOPEHHA NPOCTOPOBOI KOpensL,il piBHiB. [pn-
MiTUBHA MOLENb BUrNAOAE FK:

Y =ute, .

ne Y, — i OOCTexXeHHa 3 CepenHim u, e, — Biano-
BiJHO MOro NomMuska.

[MpocTopoBa KOpendauis BU3HA4YaETbCS SK:

2
Varle,]= o,
(2)
Covle,.e,]=0,
TunoBo KoBapuaLlid € QYHKLIED BiACTAHI MiX
reorpadidyHMy NONOXEHHAMNA S, i S;, TOOTO

COV[ei,e_/]:Gz[f(dg/)] (3),
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Tabanuys 1. Poanoain po3amipy KOropT Hapoa)XeHHs B po3pi3i pokiB Aochnia)XeHHs
Koropta Pix Bcroro
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
-1940 400000 | 384000 [ 317000 | 317000 . . . . . 1418000
1941 71422 | 78418 | 61580 | 60356 | 373000 | 304000 | 294000 | 308000 | 280000 . 1830776
1946 91464 | 92175 | 82294 | 84398 | 85637 | 66114 | 72768 | 75512 | 123420 | 152580 | 926362
1951 98822 | 99236 | 91768 | 92091 | 94274 | 85651 | 86041 | 86019 | 77085 | 78791 | 889778
1956 98951 | 95759 | 99698 | 99974 | 98434 | 92967 | 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 | 88296 | 1472016
1981 352000 | 346000 | 329000 | 414000 | 95771 | 99338 | 87952 | 89942 | 1814003
1986+ . . . . . . 310000 | 294000 | 394000 | 384000 | 1382000
IBcboro | 1431283|1413200(1377688|1369849 (1342759(1327037(1313226|1313243|1407680|1147533 (13443498

ne QYHKLio BiOCTaHi (du) MiX reorpadiyHmmMmm no-
NOXEHHAMMU S, i S, NO3HA4YEHO fK f(d,,l.). Mogpenb, ong
K0T 3HAYEHHS f(dl.j)O,El,HaKOBi nns Bcix nap obcere-
XXEeHb 3 04HAKOBOIO BiACTAHHIO dij, Ha3unBalTb CTa-
LioHapHOW Apyroro nopsagky. Kpim Toro, axkwo
3HA4YEHHSA f(d”.) HE 3asexartb Bif, HanpPsMKy, KoBapia-
UiiHa CTPYKTypa MOLENI BBAXAETbCS i30TPOMHOIO.

B Hawomy pocnigxXeHHi My BUKOpUCTann Tpu
bYHKLUIA BioCTaHI (dij) MiX reorpadiyHMm NOJSTOXEH-
HAMW s i S, @ came:

1. Cohepunyny:
d d,\
£d)=[1-1.9 2 |v05) Z2 | [o1fa, < p} (4
2. ExcnoHeHuinHy:
f(d,) %
)y=exp| ——
i p 0 (5)
3. layca:
J> (6)

fd)=exp =%

dyHkuia l{d,-]- < p} BXUTa ONg CHepuHHOl MO-
[eni sk iHauKaTopHa, Lo NpuitMae 3HaveHHs 1 3a
YMOBU dij<p i 3HaueHHsa 0 y NnpoTUNEXHOMY BMNaa-
Ky. Mun 3acTtocyBanu Tpu QyHKUiT Ona NepeBipku
poBGaCTHOCTI BUCHOBKIB MOAENOBAHHSA, OCKINbKN
anpiopHa iHpopmauia woao cneundikauil yHKLIT
y HaloMmy, §K i y BinblLIOCTi NPUKNaaHnUX BUNaakKis,
BIACYTH4A. I3 TpbOX GYHKLUI KOBapiauinHa Moaenb
ayca nepenbavae HagMmipHy 6e3nepepBHICTb NPO-
LLECY | MOXJIMBICTb NMPOCTOPOBUX KOPENALIN HABITb
3a BENIUKUX BigcTaHemn dij'

[MepumMeTp NPOCTOPOBOro NPOLECY € BIACTAHHIO
h mix nokanizauigMm NpoLecy, No3a 9K0K 3HUKAE
npocTopoBa kopensuisa. To6To ganeko po3MilleHi

nokanisauil npouecy BTpadalTb MiX cobolo 3B’s-
30K. [nga nesakmx npocTopoBMX KOoBapiauinHUX MO-
Lenen (ekcnoHeHuinHa, Nayca) kosapiauil pocsara-
I0OTb HYNS JnwWe 3a OYXE BENUKUX BiOCTaHEN
B acMMNTOTI. [na Takux BunaakiB BBOAUTLCS NMOHAT-
T4 NPaKTUYHOr0 NEPUMETPY (practical range), aknin
BM3HAYEHO 4K BiACTaHb MiX JlokanisauiMmy npoue-
Cy, N03a 9KOI0 NPOCTOPOBa Kopensauia nagae oo 5%.
JNInwe pna cpepuyHol GyHKLUIT napamMeTp p Bigno-
BiJa€e NpakTMYHOMY nepumeTpy npouecy. Ang
E€KCMOHEHLMHOI MOAENI NPaKTUYHNM NEPUMETP BU3HA-

YyaeTbCs 9k 3*p; ong moaeni Mayca — sk \/g*p.

OcobnuBicTio cuTyauil, WO NiANarae BUBYEHHIO,
€ aHI30TPONHICTb. Tak, NPOCTOPOBA KOPENSLUia pu-
31KIB iHBanigu3aLuil MOXe 3anexaTtn Bif, ekooriy-
HUX LUKIOMBOCTEW, MPOCTOPOBUIA PO3MNOLIN PIBHIB
AKNX NPOSBASE BMPA3HY aHI3OTPOMNHICTb, 30KpeEMa
yepes MOLMPEHHA MO piykam, NOBITPSAHUM, Ccerne-
BMM MOTOKaMm, B340BX nigowswn nnacty. CyTtTesy
posb WOAO aHi30TPOMNHOIro XapakTtepy npocTopo-
BUX 3B’A3KiB PU3KMKIiB iHBanign3aw,il Bigirpae nemo-
rpadiyHni pyx HaceseHHa — Mirpauil, aki 3a3suyan
MaltoTb BEKTOPHUW XapakTep, a TaKOX PO3MilLEHHS
HacesieHMX MyHKTIB B340BX pi4oK. Bce ue Bkasye
Ha HeoOXioHICTb BpaxyBaHHS aHi30TPOMHOCTI Npu
NMPOCTOPOBOMY MOAENOBAHHI. Y aHi30TPOMNHOT
DOYHKLUIT f(d,,l.) NPOCTOPOBI KOBapiaTu 3anexartb Bif,
HanpsMKy, He nuwe Bif BiACTaHi MiX nokanisawis-
MU npoLecy. BignoBigHO KOHTYPW NPOCTOPOBOI KO-
pensauil He € COEPUYHUMU. FK HANMPOCTILWWIA Bapi-
aHT, BOHW MOXYTb OyTu enincoigHumu. OcTaHHIn
[ocaraeTbcs Yepe3 0O6epTaHHA CUCTEMM KOOPAMU-
HaT i 3aCTOCYBaHHSAM KOMMPECIT YN BUTATYBAHHS
KOOpAUHAT B HANPAMKY rOJIOBHOI OCi eninca.

BnsHayeHHs nepumeTpa, cunu i HareT-epekTy
34iCHIOBANIOCb HA OCHOBI cemiBapiorpamm, sika
€ BMMIPOM MPOCTOPOBOI ANCMNEPCHOCTI 3a51EXHO Bif,
MPOCTOPOBOI BiACTaHi MiX OAVMHUUAMMK CnOCTepe-
XEHHS. [licna OuiHKKM 3Ha4YeHb EMMIPUYHOI CEMIBAPIO-

ISSN 1681-2786. BicHuk couianbHOI ririeHn Ta opraHisauii oxopoHu 340p0B’s YkpaiHn. 2014. Ne 2 (60)



HAYKA — lPAKTVLII OXOPOHW 310POB’5S

107

rPar i OWHKOTECH 3HAYEHHA KOBARIAWRHOI NpOCTo-
POBGT Moaeni. HJe npaerno, AR Usoro BUMEDRRGTO-
BYITE HENIHIAHA MeTo, MoMeHTie, M BukopIc.
TanW MeTon, AEKMA sabesnedye DNk SPEETUEHI
OUIHEKM NapaMeTpIE KoBapIaliiHol Matpuul, — me-
TR M AKCHIMANEHOT BIROTIHOCTI,

PeayneTaTe aocninxenHs ta ix obroeopeH-
HA. CpUriHansHi aHi Wooo pUsukis [HBan s
BHacninok CC3 y AWToMHMpPCeEIR 0GnacTi NoKasyoTh,
L0 1 POanooin Qanekdn ein plieHomipsoro {puac. 1),
MprocTekyrTheA TEM NIABMLLEHHA PHAAKIB |38 BACO-
Tener NIKIB): Ha NigHOYT GONACTE (MOYAHAKMIA 2 LWLIARO-
™ 51° | Binbwe B mMewax OosroTi 27720 -28%, Ha
nigaHi {0 wupotk 50407 B mexax noaroti 2740 -
Z9°40° 10 Ha cxol (B mekax wrpoT 30720 -51 0
1 Q0BroTk Bin 297307 1 Ginbwe).

Mearpafivii KOOpAMHATH PARoHIE RHToMWpchE:
kol ofnacti Hagegedi B TaGamui 2. Ona yMoxnue:

g, AR,

o i =
e

NEHHA NOBYOODEH CEMIBARIONPAMM, IHaXPKEHH
napameTpie MaTpaue C i C, (¢ 17), sbinbweHHa
TOWHGETT KPRAMHNY MW OON0BHMNM Ui J&aHi recrpadhby-
HUMIA Ko0paMHaTaty paiuedTpie, ChAT, a Takos 5-10
CIn 3 KONHOMD FIEI[';IDI-I}'. IBaXalY Ha po3IceneHHA.

a1 BOHG, WO NIEHIYHEE MK Guonnis paio-
HU: FiyrvHoeEria (wvpoTta 5175, aoerota 28727}, Ha-
poavuskUi (wupota 51717, goerora 29°67), OBpyus-
KMA (Wwrpota 51727, posrora 268°57), Onescekni
{wpoTta 517137, mosrota 27°4°). MIEOEHHKWA NIk
axones paliodn: Hoesorpan-BonvHoskemi (Wmpo-
Ta D073, noerota 27°47), PysMHCEEMA (WMpoTa
49°4°, goerota 29°17), MNoniNeHAKCEEWA {WKWPOTA
49°5" . poeroTa 29°3°), Mobapeekui (wwpoTta 49°5 7
Aoerova 27757}, Bepoadiscski (WkpoTa 4557, nos-
rova 28737, CxilgHui Nik cxonnese paiodn: Bpyow-
NigckkWi (Wupota 30°2°, nosrota 29737}, ManwH-
CchEMA (WWpoTa 50°5°, noeroTa 29°3°),

-2 Log Likelihood =351413512

Puc 1. TeputopianbHi 3akoHoMipHocTi iHBanigu3sauilr CC3 (XKutomupcbka o6n.)

IHTEpnpeTauisa NPOCTOPOBUX JAHUX 3L4INCHIOETb-
CS 4epesd NOCTYNoBe 3HATTA 3 OPUTiHASIbHOIO reo-
rpadiyHOro po3noaisy piBHiB Npouecy TPeHOLOBUX
edekTiB, AKi BUOO3MIHIOIOTb PU3KUKM iHBaNigmn3au,il.
Mpu uboOMy aHani3ywTb LOCTOBIPHICTbE 3MiHU
MPOCTOPOBOIro PO3MNoAiny pu3unkie. AkKLLO 3MiHa J0-
CTOBipHa, pobASATb BUCHOBOK NPO CYTTEBMUIA BB
edekTy (MHOXUHU edeKTiB) Ha NPOCTOPOBUA PO3-
nogin. Ha HacTtynHOMY KpOLi BUOANAETLCA iHLIMIA
TpeHa, (00yMOBNEHUI iHLWIMMK paKkTOpaMu, LLIO CKna-
[aloTb OOCNIOHVLbLKY TFinoTesy) i3 3anuwKoBOro
po3noainy pu3unkis iHBaniguaadii. Micng 4oro 3HoBy
aHani3ylTb OOCTOBIPHICTb 3MiHM MPOCTOPOBOro

po3noginy iHeanignsauili T.4. 40 LOCATHEHHA PIBHO-
MipHOro posnoginy. lNpouenypa cxoxa Ha NocTy-
MOBE OYULLEHHS KanyCTun 0O CepueBUHU. KOoXHWIN
nucTok/Wwap aBnse coboto edpekT NeBHoro ¢gakrto-
pa (rpynun ¢akTtopis).

Cnin, 3pobuTn 3ayBaXeHHs LWOA0 OOCATHEHHS
PIBHOMIPHOIO PO3MNOAiTY OCTAaTOYHUX PIBHIB NPOLLECY
(3annMLWKOBMX PU3NKIB iHBaNigM3aLIl y HaWi cuTya-
uir). Npo piBHOMIPHICTb MOETBCA Yy TOMY CEHCI, WO
BUKOHYETbLCH YMOBA CTaL,iOHAPHOCTI MPOCTOPOBOIro
pO3NoAiny Apyroro nopsaky. ToBTo 0CTaTouHI PiBHI
iHBanigmnsauil BapioioTb BUNaaKOBO HABKOJIO 3aralib-
HOro cepenHboro piBHs. JlokanbHi 30ypPeHHs (MNiku,
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Tabanuys 2. TeorpadiyHi koopauHaTu paiioHie XKutomupcbkor o6nacTi
. Inpora Josrora
Paiion

rpagycu XBWJIMHU rpagycu XBUJIMHH
1- AnppyiiBcbKuit 50 2 29 1
2- bapaHiBchKwmii 50 18 27 39
3-bepau4iBchKuii 49 54 28 34
4- BpycuniBcbkuit 50 16 29 33
5-m.Bepauuin 49 54 28 34
6-Bononapcbk-BonuHebkuit 50 36 28 27
7-EMIUTBUNHCHKUN 50 52 27 50
8-m.2Kuromup 50 15 28 39
9- XKXuromupcekuit 50 15 28 39
10-m.KopocreHs 50 57 28 39
11- KopocreHcbkmii 50 57 28 39
12- KopocruiiBcbkuit 50 19 29 5
13- JIyruncbkmit* 51 5 28 22
14- JlroGapcrkuit 49 55 27 47
15- ManuHcekuit 50 47 29 32
16-Haponuupkuit * 51 13 29 6
17- HoBorpaa-BonuHcsknit 50 35 27 38
18- OBpyupknit* 51 19 28 50
19-Onescbknit™ 51 13 27 39
20- [MomninbHSIHCHKUI 49 57 29 27
21- PanoMULLTBCHKMIA 50 31 29 14
22- PomaHiBCbKHi 50 9 27 57
23- Py>XxuHCBKUI 49 43 29 13
24-YepBoHOapMiiicbKHiA 50 27 28 13
25- YepHsxXiBCbKHI 50 28 28 38
26- UynHiBChKHI 50 4 28 7

nafiHHa) 060B’A3KOBO MPUCYTHI, NpoTe 6e3 YiTKOT
Mozaeni. AkKWwo BuaaneHi yci TpeHau, LWo nocTyo-
IOTbCH MNOTE3010, | HEMAE I'PYHTOBHUX MiACTaB BBA-
XaTu HEPOIMNAAHYTI rpynm pakTopiB 9K BXIINBI, HE
Tpeba momaratnucs YHidGOPMHOCTI NMPOCTOPOBOro
poanopainy, Tum GinbLue, WO Taki cnpobu He 3aBep-
LIYIOTbCS BaxaHO — MicLEeBi 30YPEHHS CTiliKi | HABITb
MOXYTb 3pocTatu. OouinibHO KepyBaTUCb 3MiIHOO
dYHKUIT npaBaonoAidbHOCTI — 1T NOCNIA0BHI HECYTTEBI
3MiHM Npu cnpobax BiAciaTM nonaTtkoBi edekTn
BKa3YIOTb HA AOCATHEHHSA CTALiOHAPHOCTI ApYyroro
nopsaaky. IHWum Kkputepiem, akmin nependadyeHni
CTaLiOHApHICTIO, € OQHAKOBICTb KOBapiauin (3Ha4YeHb
C(h)) 3a ogHakoBux BiacTaHeln h He3anexHo Big, KOH-
KPETHUX nokanisauin. 3a3Bn4ai HEMaE rPyHTOBHUX
nigcTaB CYMHIBATUCH Y BUKOHAHHI LbOro KPUTEPIIO,
TOMY Y BiNbLLOCTI reocTaTUCTUYHUX A0CNIAXEHDb BiH
He nepesipsBcs. Tum Binblue HeMae niacTas Ao CyM-
HIBY Y HaLUin cuTyauil, oe MOLEeNb reHepaw,ii npocTo-
POBUX KOPENSLIiA ABHO CTOXaCcTMU4HA.

Mepw 3a BCe HanexuTb 0a4YUTU PISHULIO MiX
BnamBoM APC-dakTopiB Ha pu3uk iHBanigmaauil i
BnmBoM APC-dakTopiB Ha reorpadivyHnii po3noain

pu3ukiB iHBanigu3auil. HagiTb 3a CyTTEBOIrO BNAMBY
APC-dakTopiB Ha pM3uK iHBaNign3aLlii BOHU MOXYTb
HECYTTEBO MoAMdiKyBaTu reorpadivyHmnini pos3noain
pu3nkiB iHBanigmnaauil. Lle MoXMBO 3a 04HaKoBOro
cknapny HaceneHHa 3a APC-daktopamu B Pi3HUX
reorpadiyHux nokanisauigx. 3a Takux ymOB MNpu
BUKIOYEHHI edekTy APC-dakTopiB MOXe 3MIHUTUCH
3aranbHuUiA PiBEHb PU3KKY, NPOTE MOAENb reorpa-
GiYHOro posnofiny 3MiHUTLCA HECYTTEBO.
Ulenn-mogmesnb. JemackyBaHHA 3M4iIMCHIOBAIOCH
LLNAXOM BKJIOYEHHs edekTiB 3a ydyacTio APC-dak-
TOPIB 00 HYNbOBOI (Lenn) moaeni. Yci edpektn BBO-
omnucb B Modenb gk dikcoBaHi. Lle pobunock ang
30epexeHHst 0HAaKOBOI CTPYKTYPW MaTpuLL koBapia-
uin mogeni. Lenn-mogens BkAoyana nuie koeapia-
LiiHi cknagoBi, 00YMOBNEHI AN3aHOM OOCTIOXEHHS,
npuyoMy nuLie Ti, ski He BkoYanu APC-dakTopw,
KiNbKiCTb HACENEHHSA, MOKA3HUKN MeanKo-coLjianb-
HOrO PO3BUTKY. AKe NunLLe 3a Takmx YMOB YHKLLA
npaeaononibHOCTI NOpiBHAHHA ANSA MOCHIA0BHUX
Monenen. PanorHu 9k paHaoMi3oBaHi epekTu BKIIO-
YeHi B KOBapiauiiHy KOMMNO3ULUil0 wWwena-Mmonerni.
MpakTUYHO WeNN-Moaenb NOBHICTIO Bimobpaxye
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OpuriHanbHUI reorpadivyHnin PO3Noaia PU3KKIB iHBa-
nignsauii BHacnigok CC3. Big’emMHuii nogBoeHU
norapudm byHkuUiT npaBponoaibHocTi (-2 Log
Likelihood) HynboBOT MOAeNi NoOkadaHo Ha puc. 1. BiH
cTaHoBUTbL 5141512,

TakuM YMHOM, BKJTIOYEHHS A0 LWEeNa-MOoaenNi KoM-
NMOHEHT, NoB’a3aHunx 3 APC-dakTopamn edekTiB aK
dikcoBaHMX Npun 30epexeHHi koBapuauinHOT CTPYK-
TYpW, LO3BONAE CTATUCTUYHO OLHUTU OCTOBIPHICTb
BiAMIHHOCTEN reorpadiyHoOro po3nofiny pusunkie
iHBanignaauil. Lli BiAMIHHOCTI NOri4YHO iHTEPNpPEeTy-
I0TbCA 9K pe3dynbTaT Mmoamdikyouor aii APC-dak-
TOPIB HA MPOCTOPOBUIA PO3NOAIN PUSUKIB.

Ockinbkn noB’a3aHi 3 APC-dakTopamm edpektn
reTeporeHHi Ha Kpoc-knacuoikauisax cTaTti i micusa
NPOXVBAHHSA, MU BKJIIOUMNN i pakTopu Ta iX KOMOi-
HOBaHWIN ePEKT y MOAENb AJ19 BPaxXyBaHHS X 3MiLLly-
BaNIbHOrO BMMBY. TOOBTO MU PaAKTUYHO MPOBENU
nonepenHbLo NpaMy ctaHgaptTuaauiio. Pesynbtatn
HaBeneHi B Tabn. 3-7. Moaenb GiHOMianbHa 3 NiHK-
dyHKUiero norit. MeTop, OLiHKK MakCUMasbHOI NpaBao-
nopni6HocTi (ML), TexHika onTumisauii HetoTOHa-
PadcoHa (Newton-Raphson). Bug mogeni i norit

GYHKUIT NPOANKTOBAHI NPMPOAO0I0 3a1EXHOT 3MIHHOT

— pu3uKy iHBanigm3auii. 3 Tabnuui 3 BunavBae, Wo
Bi’EMHWNIA NOABOEHMN Nnorapmndm QyHKLIT npaBgo-
nonibHocTi (-2 Log Likelihood) pnopiBHioe 3518939.
KinbkicTb nopaTkoBux napametpis APC-moneni nopis-
HSIHO 3 LUENN-MOAEI0 CTaHOBUTL 24 (10 +9+1+1=21)
3 konoHku df1 Tabn. 3 nntoc kinbkictb df1 ona crari 1,
Micusa NpoxmBaHHA 1, Kpoc-knacuoikauil crarTi
i Micusa npoxumeaHHa 1 (Bcboro 21+3=24). 3a ogHa-
KOBOCTI KOBapiauinHOT CTPYKTYpW wWenn-Mmoneni
i APC-mopeni pi3HuUsa NogBOEHUX norapudmis
dYyHKLUiIN NpaBoonofibHOCTI ABOX MoAener mae
anpoKCUMaLinH1iA po3NoAain xi-kBaapat 3 KifibKiCTO
cTyneHiB ceoboau (df), Lo OopiBHIOE KiNbKOCTI A0-
naTtkoBux napameTpie APC-mopeni nopiBHAHO 3
wenn-Mmoaenno, a came 24. 3HaxoguMo Pi3HULLIO
D(2 Log Likelihood) = (2 Log Likelihood - 2 Log
Likelihood,,,=5141512 - 3518939 =1622573).
3 Tabnuup po3noainy Xi-kBagpat OTPUMYEMO, L0
C2(24) Ha ueHTtuni 99,9% popisHioe 42,98. OTpu-
MaHe 3HadeHHa D(2 Log Likelihood) aBHO nepesu-
wye 43. TobTo BB komnnekcy APC-gpakTopis Ha
reorpa®idyHuni po3noain PyU3ukie iHBanian3aLlii BHa-
cninok CC3 e BucokoaoctoBipHuM 3 p<0,0001.

Tabanys 3. IHpopmauiliHi NOKa3HUKU AKOCTi

moageni
I
-2 Log Likelihood 3518939
AIC 3518989
BIC 3519161
HQIC 3519049

Y Tabn. 3 HaBeOgeHi OLiHKM OOCTOBIPHOCTI OKpe-
MUX KOMMNOHEHT edekTy APC-dakTopiB Ha NPOCTO-

POBUI PO3NOAINT PU3NKIB iHBaNign3auil. Bxutnia | tmn
po3knany AMCnepcin Biopi3HAETLCS Bif, iHLLIWX TUMIB
posknagy TUM, WO po3kian LUCMNEPCIA 3aneXnTb
B, nopsiaky BBeAeHHs edekTiB y moaens. CyTb
y TOMYy, WO NpW CHifbHIN aucnepcii ABOX edekTiB
OCTaHHS NPUNUCYETHLCS NEPLUOMY N0 NOPAAKY epek-
Ty, 306inbLytoun ihoro poamip. Cnoyatky amcnepcir
NPUMNUCYIOTLCA TONIOBHUM edekTaM (B Nopsaaky 1x
BXOLXKEHHS OO MOAeni), noTiM edektam Opyroro
nopsaaky (TexX 3a NoOPSAKOM BXOMAXEHHS), TPETbOro
i T.0. BukopucTtaHHa Tuny | posknagy AWUCNEPCIi
3abe3neyye KOHLEeNTyalbHYy MOCNIOOBHICTL Ae-
MacCKyBaHHSA MPOCTOPOBUX 3aKOHOMIPHOCTEN PU3KKIB
iHBaigM3aLil HeprosumMmuy rpynamm oakTopiB. Ak KOX-
Ha HaCTynHa MoAernb € BKIa4eHO0, Tak i, BignoBia-
HO, OAMCNepCIil € BKNageHnMn 3a Tunom | posknaay.
KoxxHa HacTynHa rpyna ¢hakTopiB ONepye 3 0CTaTou-
HUMW OUCNEepCiaMM 3anuLLKIB NoNepeaHbol MOAEN.

9K BUOHO 3 JaHux Tabn. 4, KOXHa 3 OKPEMUNX KOM-
noHeHT edekTty APC-dakTopiB cnpaensie BUCOKO-
LOCTOBIPHUN MOAMNDIKYIOUYMIA BMJIVIB HA NMPOCTOPO-
BU PO3NOAiN pu3ukiB iHBanigmaauii. Tak, edekT
KOropTM € BUCOKOOOCTOBIPHWK, BiANOBIAHUN
F(10; 7117)=63875 3 p<0,0001. EcdekT poky TEX
BMCOKOOOCTOBIpHWIA, BignosigHun F(9; 7117)=25849
3 p<0,0001. We pocToBipHiWWin edpekT BiKy —
F(1; 7117)=82087 3 p<0,0001. LikaBo, o kBag-
paTUYHUI edPEKT BiKY YMHUTbL HABINbL NOTYXHUN
3 APC-edekTiB MOaN®IiKyoUniA BMIMB HA NPOCTO-
pOBUA PO3Noain puaukie iHBaniamsauii — F(1;
7117)=115548 3 p<0,0001.

JeTtanbHiwmin posrnag BraAnMBY OKPEMUX KaTe-
ropin APC-dakTopiB nokasas (Tabn. 5), W0 KOXHa
3 KOropT nposenana goctoipHuin (yci p<0,0001)
cneundivHnii Bnnue (df Tecty=7117). 3a 6asosy
B34TO HaWMONOALY KOropTy, NPEACTaBHUKU AKOT
Hapogunucs nicna 1985 poky. EdekT KoropT BigHOC-
HO 6a30BOI MOHOTOHHO 306inbliyBaBcs: Big -4,10
y Koroptn HapoaxeHux oo 1940 poky oo -0,41y ko-
ropTu HapooxeHux B nepioni 1981-1985 pocis. Lie
NOBHICTIO MIATBEPAXYE Pe3ynbTatu nonepenHix
nocnimxeHs [2].

HocnipxeHHsa edekTiB AMHAMIYHOT 3MiHM MPOCTO-
POBOro PO3noainy pu3ukis iHBanignsauil 3a poka-
MW CNOCTEPEXEHHS nokasano (tTabn. 6), Wwo Kox-
HUI pik MaB pocToBipHUN (yci p<0,0001)
cneundiyHnin Bnnme (df Tecty=7117). 3a 6a3oBui
B3aTO 2008 pik. EpekT Ookpemux pokiB BiAHOCHO
6a30BOro 3 HEBENUKUMM BapialiaMu cnagae Big
0,99 y 2000 p. mo -0,06 y 2007 poui. Lle norog-
XyeTbca 3 pesynbtatamm APC-pocnigxeHs [1].

Ockinbkn Bik po3rnapaBca sk 6e3nepepBHa
3MiHHa, OLiHKa BMJMBY MOro rpagadivi € koBapiaTue-
HUM edekToM, TOOTO 3abe3nevyeTbCs PErPECINHIM
koediuieHTOM (Tabn. 7). [03nTNBHE 3HAYEHHS KOE-
diuieHTa (0,45) nokasye, WO 3 BIKOM pU3uK iHBasi-
ausauii nocToipHO (p<0,0001) 3pocTae. MNpoTe uika-
BUM € BUCOKOOOCTOBIPHUI Big €MHUIN KOEDILIEHT
(-0,004) koBapiatn gpyroro nopsaky (Bik*sik). Came
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Tabanus 4. focToBipHiCTb OKpeMux KoMrnoHeHT edekty APC-dakTopiB Ha NPocTOpoBUii po3noain
pusukiB iHBanignsauii (Tun | po3knaay aucnepciin)
Edexr dfl df2 F Pr>F
Koropra 10 7117 63875 <.0001
Pix 9 7117 25849 <.0001
Bik 1 7117 82087 <.0001
Bik*Bik 1 7117 115548 <.0001
Tabsivus 5. Bnnue Koropt 3a pokaMu HapoAKEeHHs Ha MPOCTOPOBUIA po3noAin pusukie iHBanignaauir
Koropta Edext [MToxnbxa t Pr>[t|
o 1940 -4.10 0.037 110 <.0001
1941-1945 -3.41 0.033 104 <.0001
1946-1950 -3.37 0.029 114 <.0001
1951-1955 -2.47 0.026 94 <.0001
1956-1960 -2.23 0.023 96 <.0001
1961-1965 -1.69 0.020 83 <.0001
1966-1970 -1.31 0.017 76 <.0001
1971-1975 -0.85 0.015 59 <.0001
1976-1980 -0.56 0.012 47 <.0001
1981-1985 -0.41 0.011 38 <.0001
IMicns 1985 0
Tabanus 6. Edpektn guHamMivyHOT 3MiHU NMPOCTOPOBOro po3noAiny pu3ukiB iHBaniansauii 3a pokamu
CNOCTEepPEeXEeHHS
Pik Edexr [Toxnoka t Pr>|t|
1999 0.62 0.011 57 <.0001
2000 0.99 0.011 93 <.0001
2001 0.62 0.009 72 <.0001
2002 0.72 0.008 84 <.0001
2003 0.66 0.007 95 <.0001
2004 -0.52 0.006 85 <.0001
2005 0.21 0.006 38 <.0001
2006 0.28 0.006 50 <.0001
2007 -0.06 0.005 12 <.0001

HasBHICTb Bil’€EMHOI0 KBaApPaTU4HOro epexkTy no-
SACHIOE NapaboniyHnii xapakTep KpUBOI po3noainy
pU3uKy iHBanigmMsauii 3a BikOM 3 HasgABHICTIO MiKO-
BUX 3HA4Y€EHb Yy BiKOBIN rpyni 51-55 pokis 3 HacTyn-
HUM NOCTYMOBUM 3HMXKEHHAM Y CTapLuomy Bii [3].

Micna npemackyBaHHsA edekTiB APC-dakTopiB

TepuTopianbHUIN PO3MNOAIN PU3UKIB iHBanigmM3au,il

CYTTEBO 3MiHMBCS, X042 MOAENb NOBEPXHIi BiATBO-
pro€e nonepenHto (puc. 2). I3 gianasoHy pu3ukiB iHBa-
nignsauii BUAHO, WO BOHU AEMOHCTPYIOTh OinbLu

rOMOreHHUIN TepuTopianbHUIN PO3NOAIN, Wo 6yno
ovikyBaHuUM. Agxe BucokoBnaneoBi APC-dakTopu,
BHaCNIOOK HEPIBHOMIPHOCTI PO3MOAiNny 3a Hacene-
HUMUW NyHKTaMu XKXNTOMUPLLWHK, NigCcunoBann Te-
puTopianbHi po30iXHOCTI PMU3KUKIB iHBaniau3auil
BHacnigok CC3. Mpo ue came roBOpuUTb i MEHLLE
Bif, LWenn-MoLesi 3Ha4€HHs Bi4’EMHOIO NO4BOEHO-
ro norapudmy dyHkuUil npaBpononibHocTi (-2 Log
Likelihood =3518939).

Tabnuus 7. KoeapiaTuBHi epekTu Biky Ha NPOCTOPOBUIA PO3NOAIN PU3UKIB iHBanignusauir

IToxazHuk Edexr [Moxubka t Pr>|t|
Bik 0.45 0.00112 394 <.0001
Bik*Bik -0.004 0.00001 339 <.0001
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o ERRATTRER,

-2 Log Likelihood =3518939

Puc 2. TeputopianbHi 3akoHoMipHOCTi iHBaniausauii CC3 nicnga BuknioueHHa edekTie APC-dakTopiB
(PKutomupcbka 0061.)

CnocTepiraloTbCs ABa OCHOBHI MiKOBi pPeErioHn
iHBanian3auil: NiBHIYHMI | CXigHMIA. Ha NOBEPXHI
PO3MILLEHI paoHn, gKi Mann MakCUMasbHUIA NapLi-
anbHU edekT Ha NiABULLIEHHSA PU3KKIB: ManmMHCLKMIA,
Hapoauubknii i OBpyLbKMA. YCi BOHM Hanexartb A0
nikoBmx perioHis. BogHovyac KopocTteHcbknii, Bono-
nap-BonuHcbknii i HepHAXIBCbKUIA paioHn BiopI3HS-
JINCb MiHIManbHM NapujianbHUM ePEKTOM Ha PUSUKU
iHBaniam3auil. 3 puc. 2 BUAOHO, WO BOHW PO3MILLly-
I0TbCH HAa KOHMIOEHLT XpeOTiB CnafiHHA PU3KKIB.

BucHoBKM

1. Bnnue komnnekcy APC-dakTopiB Ha reorpa-
diyHMN po3noain puaunkie iHBanign3aawil BHacNiooK
CC3 € BucokopocToBipHuM 3 p<0,0001.

2. Micna pemackyBaHHa edekTiB APC-dakTopiB

TepUTOpPianbHUN PO3MNOAIN PU3UKIB iHBaNigmM3auin

CYTTEBO 3MiHMBCS. Bucokornnumeosi APC-dakTopu,
BHaACNiAOK HEPIBHOMIPDHOCTI pO3MoA4iny 3a Hacene-
HUMW NyHKTaMu XXNUTOMUPLLUMHK, NiACUNIOBanNn Te-
puTopianbHi pPo306iXHOCTI PMU3UKIB iHBanian3auii
BHacninok CC3.

3. KoxHa 3 okpemMumx KOMMoHeHT edekty APC-
GaKTOPIiB YAHUTb BUCOKO4OCTOBIPHUI MOAUNDIKYIO-
YU BMJIMB HA NPOCTOPOBUIA PO3MOAIN PU3KKIB iHBA-
nigmnsauii. Edpexkt koroptn € BUMCOKOOOCTOBIPHUIA,
gignoigHui F(10; 7117)=63875 3 p<0,0001. EdekT
POKY TeX BMUCOKOOOCTOBIPpHWI, BiANOBIAHUN

F(9; 7117)=25849 3 p<0,0001. LLLe noCTOBIpHiLLMiA
edekT Biky — F(1; 7117)=82087 3 p<0,0001. KBag-
paTUYHUI ePEKT BiKY YMHUTbL HAKBINbL NOTYXHUI
3 APC-edekTiB MOaN®IiKyoUniA BMIMB HA NPOCTO-
poBUI po3noain pu3ukiB iHBanignlauii -
F(1; 7117)=115548 3 p<0,0001. EdexT koropt
BiAHOCHO 6a30BOI MOHOTOHHO 30inblIyBaBCA Bif
-4,10 y koropTu HapoaxeHux oo 1940 poky noo
-0,41 y koropTtu HapoaxeHux B nepioni 1981-1985
pokiB. EdpekT okpemMux pokiB BiAHOCHO 6a30BOro
(2008) 3 HeenvkuMK Bapiauigmu cnagas Big 0,99
y 2000 p. oo -0,06 y 2007 poui.

4. 3 BiKOM puU3uKK iHBanigM3sauil 4OCTOBIPHO
(p<0,0001) 3pocTae. HagaBHiCcTb Bio’€MHOro KBagpa-
TUYHOIO edekTy MOSICHIOE napaboniyHMn XapakTep
KPWBOI pO3Moainy pusnky iHBaniamaaujl 3a BikoM 3 Ha-
SABHICTIO NIKOBMX 3HAY€Hb Y BiKOBIN rpyni 51-55 pokis 3
HACTYMHUM MOCTYNOBUM 3HUXEHHSAM Y CTapPLLOMY BiLlj.

5. CnocTepiratloTbCa ABa OCHOBHI MiKOBI perio-
HW iHBanian3auil: NiBHIYHWN | CXiAHMK. Ha NOBEPXHI
PO3MiILLLEHI panoHK, SKi Manu MakCUManbHUIA NapLi-
anbHUn edekT Ha NiABULLEHHS PU3NKIB: ManunH-
cbkunii, Hapoanubknii i OBpyLbKUA. YCi BOHU Ha-
nexarb A0 NikoBKX perioHiB. BoaHovac KOpOCTEHCHKWN,
Bonopnap-BonuHcbkuii i HepHAxXiBCbkUM Bigpi3-
HANMNCb MiHIManbHUM napuiafibHUM ePeKTOM Ha
puU3nKn iHBanigmMaaduii.
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AHAJNTIN3 BJINAHUSA APC-DAKTOPOB HA TEOFrPA®GUYECKOE PACNPEOEJIEHUE PUCKOB
UHBANTUOUN3AUUUN BCNEOCTBUE CEPOE4YHO-COCYAOUCTbIX 3ABOJIEBAHUM

B.I1. KnumeHrtok, A.H. O4epenpko

BUHHULKMIA HALMOHANBHBIR MEANUMHCKUIA yHuBepcuTeT um. H.W. Muporoea YkpanHa

Llenb: n3yyeHne npoueccoB MHBaNUaM3aLMuM BCNeACTBUE CepaedHO-cocyaucThix 3abonesaHnini (CC3)
HaceneHus XXutomupckoit obnactu.

MaTtepuanbi u meTogbl. [1poOBEAEHO MNONYASLUMOHHOE aHANIMTUYECKOE NCCNEA0BAHME PUCKOB MHBAIMAM3ALMNN
no APC-KOHCTPYKUUM HA OCHOBE CTPUM-CRAUT-NAOT-Au3aiHa. AHanM3 nNpoBOAWIICA C UCMONb30BaHUEM
paHooMU3NPOBaHHbIX 3 deKToB. B uccnenosaHune BJtodeHa BCs nonynsums XXMTOMUPCKOL 061acTu, paCCMOTPEHbI
BCe cnyyam uHsanuamsaumm scneacteme CC3 B gaHHom nonynauum B TedeHme 1999-2008 rogos. AHanM3 gaHHbIX
NpOBeAEH HA OCHOBE NepPapXmMyYeCKOon HENMHEHOM MUKCT-MOOENN.

Pe3ynbTatbl. YCTAHOBNEHO, 4YTO Kaxzaas M3 KOMMOHEHT adpdekta APC-dpakTopoB OCYyLLECTBNSET
BbICOKOAOCTOBEPHOE MOANDULIMPYIOLLIEE BIUSIHUE HA MPOCTPAHCTBEHHOE pacnpeneneHne pUcKOB MHBANNAN3ALIN.
B >Kutomupckoii obnact HabnopaeTcs ABa OCHOBHBLIX MUKOBLIX PErvoHa uHeanuamsauun scnenctene CC3 —
CEBEPHbI 1 BOCTOYHBINA.

BbiBoabl. [lokazaHo, 4To BauaTenbHble APC-dakTopbl, BCNeACTBME HEePaBHOMEPHOCTU reorpaduieckoro
pacnpeneneHns, ycunmeanm TepputopuanbHble Bapuaumm puckoB nHeanmamsaumm scneactemne CC3.

KJTIOYEBBIE CJIOBA: vHBanupgusauus, ceppedHo-cocyaucTtble 3aboneBaHuda, APC-dakTopbl,
reorpacduyeckas moaenb.

ANALYSIS OF ARS-FACTORS INFLUENCE ON GEOGRAPHICAL RISKS DISTRIBUTION OF
DISABILITY FOR HEART DISEASES

V.P. Klimenyuk, O.M. Ocheredko

Vinnitsa National Medical University named after M.I. Pirogov, Ukraine

Purpose: Studying of disability processes from cardiovascular diseases (CVD) of the population of Zhytomyr
region.

Materials and methods. It is carried out population-analytical study of disability risks by ARS-construction on
basis of strip-split-plot design. The analysis was spent using randomized effects. All population of Zhytomyr region
is included in research, all cases of disability due to CVD in the given population during 1999-2008 are considered.
Data analysis is lead on the basis of hierarchical nonlinear mixed model.

Results. It is established that each of component of ARS-factors effect has highly reliable modifying effect on
spatial distribution of disability risks. In Zhytomyr region there are two main observed peak areas of disability due
to CVD-northern and east.

Conclusions. It is proved that influence of ARS-factors due to non-uniformity geographic distribution,
strengthened territorial variations of disability risks due to CVD.

KEY WORDS: disability, cardiovascular diseases, ARS-factors, geographical model.
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