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Cmamus npooonscaem cepuro nyoruxkayuil ¢ anaiuszom (Ha npumepe Bonostcurckoeo u Cmonbyosckozo
paiionoe Munckoii obnacmu Pecnybnuxu benapycw) ceéssu 3abonesaemocmu Haceienus 310KA4ecmeeHHbl-
MU HOB00OPA308AHUAMU C NPOACUBAHUEM HA MEPPUMOPUAX C PATUUHBIMU 2€03KON02UYECKUMU XapaKme-
pucmurkamu. s KonuuecmeenHou OYeHKU 3HAYUMOCU GIUAHUSL 2e0QU3UYECKUX (PAKMOPO8, Oelticmeyo-
WuUx 6 30Hax TUHeaMeHmMOo8 3eMHOU KOpbl, U (PAKmopa 3aepa3HeHus meppumopuu paouoHyKIauoamu Ha
VPOBEHb 3ab01€8AeMOCMU HACENCHUS 3N0KAYECBECHHBIMU HOBO0OPA308AHUAMU UCHOIL30GATUCH MEMOObL
06pabomKy Kame2opu308aHHbIX OAHHBLX, OCHOBAHHBIE HA PA3TUYHLIX ANCOPUMMAX pacyema Kopperayuu
CONPSIIICEHHBIX NPUSHAKOG, NPUMEHSeMbIX NpU AHAIU3e HACHLUeHHBIX. MoOenell OaHHbIX KaueCmeeHH020
xapakmepa, npeocmasiaowux coool maxk Hazvleaemvle maodauysl conpsxceHHocmu. B yensax konmpons
Kauecmea u YmouHeHus. OYeHOK 3HAYUMOCMU GIUSHUS 2e0U3UIecKUX (hakmopos, 0elicmeyiouux 6 30Hax
JIUHeaMeHmMOo8 3eMHOU KOpbl, U Pakxmopa 3aepA3HeHUs Meppumopuy paouoHyKIuoamu Ha ypoeeHs 3a60ie-
8aeMocmu HaceneHus 310KaueCmEeHHbIMU HO800OPA306aHUAMU ObLI Peanu3068aH pacyem OMHOCUIMENb-
HBIX nokasameinell 018 KOMOUHUPOBAHHBIX (akmopos OJisl paiuiHblX nepuodos Hadaoenus. Hunpopma-
MUBHLIM NOKazamenem 8 mabauyax AGIAIOMEs. OMAUYUs 3HaveHuil 6 suetikax om 1, 3nak u abconromuoe
3HaUeHUe YKA3vlearm Ha Xapakmep U 3HAYUMOCHIb SIUAHUA ()aKmOpos Ha ucciedyemulil npoyecc. Kowm-
pOTblible noKazamenu — Makcumanvhan sumponus mooenu (E ), nabnodennas sumponus (E) u npupa-
wenue ungopmayuu (11, information increment). Ilonyuennvivu pesyrbmamamu nOOMEEPACOAIOMCL 3a-
KI104enus, Kacaiowuecs komounuposannozo gakmopa A,B, (102, nacenennvie nynkmeol, pacnonoxicen-
Hble 8 30He Hao Yrpauncko-Bammuiickum nuneamenmom, sazpaznennoi paouonykauoamu 3’Cs) u noszeo-
Jsowue ymeepaicoamn, Ymo npucymemeue paouonykiuoos ’Cs na meppumopuu, pacnonojicentou Hao
Ykpauncko-Banmutickum auneamenmom, 6 onpedeieHHol cmenenu 00yCcloeiueaem CHUMCeHUe YPOGHs 3d-
bonesaemocmu 310KAUECMBEHHBLMU HOB00OPA308AHUSMU.

Krnioueswie caosa: Bonoacunckuii pation; Cmonboyosckutl paiom, 310Kayecmeennvle Ho8000pa3os8a-
Husl; 3abonesaemMocmy, YKpauHcko-baimuiickuil TuHeamenm, meppumopuu, 3a2psa3HeHHble PAOUOHYKIIU-
oamu ¥7Cs; mpocmpancmeennas kame2opuzayusi;, madaiuyvl CONPIANCCHHOCU; MEmo0 NPUPAUJCHUSL UH-
Gopmayuu, ananus.

B nemsix MonenipoBaHus BAMSHUS TPUPOAHBIX 1
CBSI3aHHBIX C HUIMH aHTPOIIOre€HHbIX (DaKTOPOB, Jeii-
CTBYIOIIMX B 30HAX Pa3IOMOB 3€MHOI1 KOPHI, Ha pa3-
JIMYHBIE aCTIEKThI )KU3HE e TEIbHOCTHU Y€JI0BEKa, ITPO-
BEJICH TIEPBUYHBIN aHaIN3 3a00JIeBaEMOCTH Hacele-
Hus BonoxuHckoro u CTonO110BCKOTO paiioHOB 3710-
KaueCTBEHHBIMH HOBOOOPA30BaHISIMU 32 MIEPUOJ C
1953 mo 2003 roasl, B pe3yibraTe KOTOPOro ObUIN
paccuuTaHbl HHTEHCHUBHBIE IIOKa3aTe N 3a001eBacMo-
CTH T10 KOJIMYECTBY CIy4yaeB 3a KaKIbIH IOl U Cpejl-
HEHl YMCIEHHOCTH HACEIICHHUS 32 BECh M3YyJaeMbIi
MepUol, KOTOPBIN 3aTeM ObLI pa3esieH Ha MATh MOoJ-
nepuogos: 01.01.1953-31.12.1964; 01.01.1965—

31.12.1974; 01.01.1975-30.06.1984; 01.07.1984—
30.06.1994; 01.07.1994-31.12.2003.

[TpoBeneHa mpocTpaHCTBEHHASI KAaTETOPH3ALIUS
(Tabn. 1) Bcex ciyyaeB 3J0Ka4€CTBEHHBIX HOBOOO-
paszoBanwmii y HaceneHus BonoxxuHckoro u CTonomos-
cKoro pailoHoB MuHckoi obnactu (cBbie 7300, o
IaHHBIM benopycckoro kaHIep-perucTpa) no Teppu-
TOPUAIbHOM NPUHAITIEKHOCTH K 30HE, PACTIOI0KEH-
HOHM Ha pa3jioMax U MEXIY pa3ioMaMHu YKPauHCKO-
Banrtuiickoro cynepperuoHaibHOrO JIMHEaMeHTa (Tak
Ha3biBaeMoli MBeHerko-Ilepiaiickoii 30H€), K 30HaM,
PaCHOJI0KEHHBIM HaJ JIPYTMMH PEerHOHAIbHBIMH U
JIOKaJIbHBIMH JTHHEAMEHTaMH, a TAKKe K 30HaM, pac-
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Ta6mumna 1

IIpocTpaHCcTBeHHAsA KaTeropu3anus U yCJIOBHbIE 0003HAYECHH S
KATeropuii HaceJIeHHbIX MYHKTOB

O0o3HaueHne

ConeprxaHue

«101»

Hacenennble yHKTbI, HAXOJSLIMECS B 30HE, PACIIOJO0KEHHOM HaJl Y KPauHCKO-
v ~ 1
Banruiickum JIMHCAMCHTOM, HC 3arpsi3SHCHHOW PaaAUOHYKJINJaMn 37CS

«102»

Hacesnennble IyHKTbI, HAXOASLIMECS B 30HE, PACIIOJO0KEHHOM HaJl Y KPauHCKO-
bajtuiickuM JIMHEAMEHTOM, 3arpsiI3HEHHOM PaJJMOHYKIIUMAAMU P7Cs

«111»
1370

Hacenennble myHKTbI, HAXOSIUIMECS B 30HE, PACIIOJIOKEHHOM HaJl pa3jioMaMH,
o0pazyromumMu YKpanHCKo-banTuiickuii THHEaMEHT, He 3arpsI3HCHHOW paIioHyKITHIaMU

«112»
137Cs

Hacenennble myHKTBI, HAXOASILIMECS B 30HE, PACHOJ0KEHHOH HaJl pa3jioMaMH,
obpa3zyoummi YKpanHCKo-banTHHCKUi JIMHEaMeHT, 3arpsi3HEHHOMN paHoHYKINIaMH

«200%»

Hacenennble yHKTbI, HAXOSILIMECS B 30HE, PACIIOJOKEHHON BHE Y KPaUHCKO-
o v 137
Basrtuiickoro JimHeaMeHTa, He 3arpsi3HeHHOU paguonykiauaamMu ~ Cs

«202»

Hacenennble IyHKTbI, HAXOASILIMECS B 30HE, PACIIOJIOKEHHON BHE Y KDAUHCKO-
bajrtuliickoro JinHeaMeHTa, 3arpsi3HEHHON PaJIMOHYKJIMaMU P10

MOJI0KEHHBIM BHE TMHEAMEHTOB U KOJIBIIEBBIX CTPYK-
Typ [1].

J17151 KOTMYEeCTBEHHON OLICHKH 3HAYMMOCTH BITHSI-
HUS Teopr3HIecKuX (HPaKTOPOB, IEUCTBYIOIINX B 30-
Hax JIMHEaMEHTOB 3€MHOU KOPBI, U (haKTOpa 3arpss-
HEHUsI TEPPUTOPUN PATUOHYKIIMAAMHU Ha YPOBEHD 3a-
00s1eBa€MOCTH HAaCEICHUS 31I0Ka4eCTBEHHBIMH HOBO-
00pa30BaHMUAMHU B JTaHHOM MCCJIEIOBaHUM HCIOJIb-
30BaJIMCh METOBI 00pabOTKM KaTeropu30BaHHBIX
JaHHBIX, OCHOBAHHbIE HA Pa3jMYHbIX aJIFOPUTMAX
pacueTa KoppessiLiiy CONPSHKEHHBIX TPU3HAKOB. JlaH-
HbIE€ QJITOPUTMBbI IPUMEHSIOTCS MPU aHAJIN3€E HAChI-
IIEHHBIX MOJIENEeH NaHHBIX KaUeCTBEHHOTO XapaKTe-
pa, MpenCTaBIAIMX cOO0N TaK Ha3bIBaeMble Tad-
JIMILBI COMPSKEHHOCTH.

11 ypoBHEH HHTEHCHBHBIX [TOKa3aTesei 3abose-
Ba€MOCTH B HACEJIEHHBIX IMYHKTaX MPH Pa3IUYHbIX
COYCTAHMSX HCCIEAYEMBIX (DAKTOPOB TAKWAE MOIEIIH
OBbUIH TIOCTPOEHBI MO CXEME, ITPEICTABICHHON B Ta0OII.
2. 3neck Kareropus A 03Ha4aeT HACENCHHBIE ITyHKTEI,
pacIoIoKeHHbIE BHE 30HBl YKpauHCKo-baiTuiickoro
mneamenta (YbJI), kareropust A, — HaceeHHBIE Iy H-
KTbI, PacIIOJI0KCHHBIE B 30HE HaJl YKpauHcko-banruii-
CKMM JIMHEAMEHTOM, & Kareropusi A, — HacelleHHbIE
IYHKTBI, PACHOJIOKEHHBIE HAJ pa3loMaMu, 00pasyro-
IINMHA YKPaUHCKO-balTHHCKUi TMHEAMEHT; KaTeropus
B, 03HauaeT HaCeNeHHBIE TYHKTHI, PACTIONIOKEHHbIE HA
TepPUTOpPHSX, He 3arpsasHeHHbIX *'Cs, B, —Ha 3arpss-
HeHHbIx *’Cs Teppuropusix (tabm. 2). Kateropun co-
OTBETCTBYIOT pe3yJibTaraM IPOCTPAHCTBEHHOM KaTero-
pH3aIMY TaHHBIX, OTUCAaHHOU B Ta0m. 1.

B pa6ore [1] mpuBeneHbI MOCTPOSHHBIE MOACITH
JUISL BCETO Tepuoaa HaOMIONeHHUs U JUIs OTAENbHBIX
MOJATIEPHUO/IOB.

B 1iensix KOHTpOJIs KauecTBa M yTOUHEHUS OLIEHOK
3HAYMMOCTH BIIUSHUS T€OPHU3UIECKUX (PaKTOPOB,

JIEUCTBYIOIIMX B 30HaX JINHEAMEHTOB 3€MHOM KOPBI,
U (paKTOpa 3arpsI3HEHNS TEPPUTOPHH PATHOHYKITHIA-
MH Ha ypOBEHb 3a00JI€BaEMOCTH HACENEHHs 370Ka-
YECTBEHHBIMH HOBOOOpazoBaHusAMH [1, 2] Obu1 pe-
AIM30BaH pacdeT OTHOCUTEIbHBIX MOKa3aTeNnei ams
KOMOMHHPOBAHHBIX (pakTopoB [3-9].

B 1abm1. 3-8 mpencTaBiaeHsl pacueTHbIE 3HAYE-
HUA JUISL pa3jIMuHbIX NepruoaoB HaOmonenus. UH-
(GbOopMATUBHBIM MOKa3aTeJIeM B TabIUIIaX SBISIOT-
€5 OTVIMYMA 3HAUeHUH B sueiikax otT 1, 3HaK u ad-
COJIIOTHOE 3HAUCHHE YKA3bIBAIOT HA XapaKTep U 3Ha-
9UMOCTbH BIHUSHUS (PAKTOPOB HA UCCIIEAYEMBIH MPO-
necc. KoHTposbHbIE MOKa3aTeNu — MaKCUMalbHasI
sutponust moxenu (E ), HabnroneHHas sHTponus
(E) n npupamenne undpopmaruu (II, information
increment) [5].

Tabmmma 2
Ta0una conpsixkeHHOCTH /1Sl HTHTEHCUBHBIX
noKasareJieil 10 KaTeropusiMm

B, B,
A 200 202
A, 101 102
A; 111 112

TaGnuua 3
KosmnuecTBennas OICHKA 3HAYUMOCTH
(paxTOpOB, BAMAIOMINX HA PUCK
¢dopmupoBaHus 3710Kka4eCTBEHHBIX
HOBOOOpa3oBanuii 3a nepuon ¢ 01.01.1953 r.

no 31.12.2003 r.

B, B,
A 1.0364 0.8780
A, 0.9663 1.0388
A 0.9055 1.1153

Enax=2.5850 E=2.5593 11=0.99%
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Tabnuua 4
KoanuecTBennas OICHKA 3HAYUMOCTH
(paxTOpOB, BIMAIOIINX HA PUCK
(opMupoBanNs 310KaYeCTBEHHBIX
HOB00OOpa3oBaHuii, 3a nepuos ¢ 01.01.1953 r.
o 31.12.1964 r.

Tabmuua 8
KonuuyecTBeHHasl OLIEHKA 3HAYUMOCTH
(hakTOpOB, BIUSIOIINX HA PUCK
¢opMupoBaHuUsi 3J10KaAYECTBEHHBIX
HOBOOOpa3oBaHuii 3a nepuon ¢ 01.07.1994 r.
no 31.12.2003 r.

B, B, B, B,

A, 0.7734 0 A, 0.9323 0.8709
As 0.6067 1.0162 A, 1.1732 0.1925
A; 0.9193 0 As 0.8178 1.2298

E0x=2.5850 E=1.4285 11=44.74%

Tabnvma 5
KoanuecTBennas OIICHKA 3HAYUMOCTH
(¢axTopoB, BIUAIOIINX HA PUCK
¢opmupoBaHus 310KaYe€CTBEHHBIX
HOBOOOpa3oBanmii 3a nepuon ¢ 01.01.1965 r.
mo 31.12.1974 r.

B, B,
Ay 0.8811 0.4532
A, 0.7118 0.9851
A; 0.8767 1.2005
Enax=2.5850 E=2.2008 11=14.86%
Tabiuua 6

KoanuecTBenHasi OLICHKA 3HAYMMOCTH

(axTOopoB, BIUSIOIHUX HA PHCK

(hopMupoBaHUS 310KAYECTBEHHBIX
HOBOOOpa3oBaHuii 3a mepuoa ¢ 01.01.1975 r.

no 30.06.1984 r.
Bl B2
A 1.1593 1.0251
Ay 0.8945 1.1861
A, 1.0099 0

Enax=2.5850 E=2.2725 11=12.09%

Tabymma 7
KoaunuecTtBeHHasi OI€HKA 3HAYUMOCTH
¢akTOopoOB, BIMSIOIINX HA PUCK
(opmupoBanus 3;10Ka4eCTBEHHbBIX
HOBOOOpa3oBanmii 3a nepuog c¢ 01.07.1984 r.
1o 30.06.1994 r.

B, B,
Ay 0.3805 0.3324
A, 0.3215 0.3752
A; 0.3443 0.4608

Ex=2.5850 E=0.9542 11=63.09%

[Tony4eHHBIMU pe3yJIbTaTaMH TAKKe TTOITBEPIK-
JIAFOTCSI 3aKITIOYEHUS, CACTaHHbIC B TyOIUKaimu [2],
Kacaronuecs KoMounuposanHoro daxropa A,B, (102,
HaceJCHHbIE MyHKTHI, PACIONOKEHHBIE B 30HE HaJ
YkpauHcko-banTulickum THMHEaMEHTOM, 3arpsi3HEH-
HOM pamuonykauaamu *’Cs).

Enax=2.5850 E=2.2474 11=13.06%

3Ha4YeHMs] pacueTHBIX MoKa3aTesen sl JaHHON
kateropuu B nepuof ¢ 01.01.1953 r. no 30.06.1984 r.
(Tabmn. 4—6) npeBbImatoT 1 1100 OJIM3KH K SITUHUIIE.
COOTBETCTBYIOIIHE 3HAYEHUs B MEPUOL C
01.07.1984 r. mo 31.12.2003 r. 3HAYUTEILHO MEHb-
we 1 (tabn. 7, 8). Takum 00pa3oM, MOKHO yTBEPK-
JIaTh, YTO IPUCYTCTBUE paanoHyKiIna1oB *'Cs Ha Tep-
PUTOPHUH, PACTIONIOKEHHOM HaJ YKpauHCKO-banThii-
CKUM JTHHEaMEHTOM, B OIPEICICHHOM CTeneH: 00yc-
JIOBJIMBAET CHIDKCHHE YPOBH 3200JI€BaeMOCTH 3710~
KadyeCTBEHHBIMU HOBOOOpa3oBaHUsAMU [6].
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EVALUATION OF SIGNIFICANCE OF THE
GEO-ECOLOGICAL FACTORS
CONTRIBUTION TO FORMATION OF
EPIDEMIOLOGICAL RISKS. ANALYSIS OF
CONTINGENCY TABLES BY MEANS OF
INFORMATION INCREMENT METHOD

IS.A.Laptyonok, ! G.I.Morzak, ' S.A.Khoreva,
'L.N.Gordeeva, > A.V.Osipov, * E.M.Minchenko

! Belarusian National Technical University, Minsk,
Republic of Belarus

2 State Production Association on Fuel and
Gasification “Beltopgas”, Minsk, Republic of Belarus

3 Institute of Continuing Education of the BSU,
Minsk, Republic of Belarus

This article resumes a series of the authors’
publications analyzing (the Volozhin and Stolbtsy
districts of the Minsk Region of the Republic of
Belarus as an example) the link between the cancer
morbidity and living in areas with different geo-
ecological characteristics. In order to quantify a
significance of the geophysical factors influence in
areas of lineaments of the earth’s crust and the
factor of the radionuclide contamination of the
territory upon the cancer morbidity level, methods

of the categorized data processing were used. These
methods were based on different algorithms for
calculating the correlation of contingent indications
used for analyzing the saturated model of the
qualitative data, representing the so-called
contingency tables. In order to control the quality
and adjustment of estimates as regards significance
of the geophysical factors influence in lineaments
areas of the crust and the factor of the radionuclide
contamination of the territory upon the cancer
morbidity, the calculation of the relative indicators
for the combined factors within various observation
periods was realized. Differences between the
values in the cells beginning from 1 are an
information indicator in the tables. The sign and
absolute value point to the nature and significance
of the influence of factors upon the process under
study. Benchmarks are a maximum entropy model
(E,,), observed entropy (E) and information
increment (11, information increment). These results
confirm the conclusions on the combined factor
A B, (102; settlements located in the area above the
Ukrainian-Baltic lineament contaminated with '*’Cs
radionuclides) and suggest that the presence of '*’Cs
in the territory located above the Ukrainian-Baltic
lineament, to a certain extent, results in a decrease
in cancer incidence.

Keywords: Volozhin District; Stolbtsy District;
malignancies; morbidity; Ukrainian-Baltic lineament;
¥1Cs radionuclides contaminated territories; spatial
categorization; contingency tables; method of
information increment; analysis.
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