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1 ®eneparnbHbIf HAYYHbIN LEHTP MEAWKO-NPOMPUIAKTUYECKUX TEXHONOMIA YNpaBneHus
pucKamu 300pOBbI0 HaceneHus, Poceuns, 614045, r. [epmb, yn. MoHacTbipckast, 82,
2[lepMCKWiA HaLMOHasbHbIA UCCNeaoBaTENbCKUM NOTUTEXHUYECKUI YHUBEPCUTET,
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PaccMmarpuBaloTCsi METOAMYECKHE MOJIXOMAbI K OLIGHKE PHCKA 3/I0POBBIO HACENEHUS NP COYETaHHOM BO3-
JeiictBuu (haKTOpPOB cpesibl 00UTaHus. Anpodanus METOJUYECKUX MOAX00B M0Ka3ana, 4YTo ¢ UX MOMOLIbI0 MO-
KeT OBITh NMPOM3BEACH pacueT IOoKaszaTellell MHIMBUAYaIbHOTO M IOIYJISIHUOHHOI'O PHCKA, IPOTHO3UPYEMOM
MIPOJIOJKUTEIEHOCTH KHM3HHU, KJIaCCH(UIIMPOBAH YPOBEHb PUCKA B COOTBETCTBUH C MPEJIOKECHHON MIKaNoi. Yc-
TAQHOBJICHO, YTO IPH SKCHO3MIMHU KOMIUIEKCA XUMHUYECKUX (aKTOPOB 3arpsi3HCHHS aTMOC(HEpPHOrO BO3/1yXa,
TPaHCIIOPTHOIO IIyMa, HEraTUBHBIX (PaKTOPOB 00pa3a XKM3HH HempuemieMblii (YMEpPEeHHbII) PHCK 310POBBIO
(dhopmupyercs k Bo3pacTy 47 jet, BEICOKHIA — K 58 rogaM. MakcuManbHEIH BKIaa B popMupoBaHIEe pUCKa BHOCIT
(baxTopsl 00pa3a KH3HU — YIOTpeOICHHE aJKOroNs, KypeHHe, HeI0CTaTOuHasl ABUIraTelIbHas aKTUBHOCTB. [Ipo-

rHO3MpyeMast TPOJAOIDKUTEIbHOCTD KHU3HH cOoKpaiaeTcs Ha 12,3 rona.
KioueBble ci0Ba: OIIGHKAa PHUCKa 3[0POBBIO, IBOJIOLHUS PUCKA, HHTEIPAbHBIA PUCK, MPOTHO3UpyeMast

MPOJOIDKUTEIHHOCTD JKU3HHU, (PAKTOPHI CpPellbl OOUTAHNUS.

CoBpeMeHHass CAHUTAPHO-IIHIEMHUOIOTHIECKas
CUTyallUsl XapaKTepu3yeTcsl COUETaHHBIM BO3JIEHCTBU-
€M Pa3HOPOJIHBIX (haKTOPOB Cpelbl OOWTaHMS HA 3710-
poBbe HaceneHus. K HUM OTHOCSTCS OHONOTHYECKHE,
XUMHYeckue, pusndeckue, connanbHble U HHbBIE (ak-
TOPHI Cpelbl OOUTAHUS, KOTOPBIE OKa3bIBAIOT MM MO-
I'yT OKa3bIBaTh BO3JCHCTBHE Ha 4ejoBeka W (MJM) Ha
COCTOSIHHE 340POBbs OyAyIIUX MOKoNeHuit [1]. B atux
YCIOBHAX CYNIECTBYIOIIUE CIOCOOBI OLEHKH pHCKa

3J0POBBIO HACENICHHS, CBA3AHHOTO C OTHEIbHBIMH
¢dakTopaMu W Aaxe rpynnamu (GpakTopoB, MOTYT NpH-
MEHSTBCS TOJIBKO JUIS DEIHICHUS JIOKaJIbHBIX 3a/ad
oOecrieyeHns CaHUTapHO-3MHIEMHOJIOTHIECKOro OJa-
ronoiyuus. B aroil cBsi3m mpobiema OIEHKH pHCKa
Pa3sHOPOJHBIX (AKTOPOB Cpenbl OOMTAHMS TPH UX OI-
HOBPEMECHHOM BO3JICHCTBHU SIBIISIETCSl aKTYalbHOM.
ITpu 5TOM OMpaBaaHO NPUMEHEHHE METOINYECKUX TTOIXO-
JIOB, C OJTHOM CTOPOHBI, HCHIOJB3YIOLINX YXKe HMEIOLIYIOCs
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MH(POPMAIMIO O TPHYMHHO-CIICACTBEHHBIX CBSI3SIX MOKa3a-
TeJel 3J0pOBBSl HaceNeHUsI C DKCIO3MIMEH OTIEIBHBIX
(haKToOpoB, C JPYroi — NPEAIoJaraloluX IPUMCHEHHE
KOMIUIEKCAa COBPEMEHHBIX HAayYHBIX CIIOCOOOB 00pabOTKH
HAKOIUICHHBIX JAHHBIX.

OnHMM U3 HUX SIBISIETCS MOJEIUPOBAHUE
HBOJIIOLMM PUCKA, MPEAIOJIararomniee CKoopam-
HUPOBAHHOE TPUMEHEHHE CTATUCTHUYECKHUX
Y QHAJIUTUYECKUX MOJIeNIel, KOTOPOe MOKHO
paccMaTpuBaTh Kak OAMH U3 Haubojee aaek-
BaTHBIX METOJOB JUIsl PELICHUs 3a/1a4 IIPOTrHO-
3UpOBaHMsI U OLEHKU BEPOATHOIO BO3AECHCT-
BUsl (aKTOPOB Cpelbl OOMTAHUS HA 3/I0POBbE
HaCEJICHUS.

MopenupoBaHie HeraTMBHBIX TpaHCc(op-
Marmii (QyHKIMA OpraHM3Ma YelloBeKa IMO3BOJIS-
eT 6oJiee MOJTHO YUUTHIBATH (PQPEKThI, 00yCI0B-
JICHHbIE SKCIO3ULIMEH Pa3sHOPOAHBIX (HaKTOPOB,
B TOM uMcle Ha (DOHE BO3PACTHBIX M3MEHEHHH.
OBOJIIOLIMOHHBIE MOJEIH JAl0T BO3MOXKHOCTh
IpU 3a/IaHHBIX CLEHApUSAX HKCIO3ULUM B Tede-
HHUE BCEH JKU3HU YEJIOBEKA OLIEHUBATH PUCK I10-
SBIICHUS HapymeHWH (QYHKIUHA OTAETHHBIX
OpPraHOB M CHCTEM, aHAJIM3UPOBATh BKJIAJ OT-
JICBHBIX (PAaKTOPOB /WM UX COYCTaHHUU B (op-
MHpOBaHUE pUCKa 310poBbio [2, 3]. [lonoOHbIC
AQHATUTUYECKHE TOJIXO/IbI, Pa3BUBAIOIIE METO-
JIOJIOTHIO OLIEHKU PUCKA 370POBbIO, MO3BOJISIOT
MPOBOJIUTh YHUCIICHHBbIC (BUPTYalIbHBIC) JKCIIC-
PUMEHTHI, TPYIHO BOCIPOM3BOAMMBIE B peallb-
HBIX YCJIOBUSIX, M OLIEHUBATh PUCK BO3HUKHOBE-
HUS HEraTUBHBIX 3()(EKTOB NPH 3alaHHBIX Clie-
HapusiX SKCIO3MLUM, COYETAIOLIUX YCIOBUS
CEeMUTEOHOM 30HBI, MPOU3BOACTBEHHOH Cpenpbl,
MUTaHMsl, 00pas3a KHU3HU U TIp.

B coorBercTBHMM C KOHIENTyalbHbIMU
MOJIO)KEHUSIMU  MOJICIUPOBAHUS  BOJIIOLIUU
pHCKa 310pOBBIO OpPraHU3M MpPEJCTaBISAETCA
KaK OTKpBITasi CUCTEMa, KOTOpasi HENPEPbHIBHO
B3aUMOJIEUCTBYET C OKpY’Kawllel cpeaoi
Y COCTOMUT U3 KOHEYHOI'O0 MHOXECTBA OPraHOB-
MUILEHEH, TOJHOCTBIO B3aMMOCBSI3aHHBIX JIPYT
¢ npyrom [4]. HeratuBHoe Bo3jeiicTBUE pas-
HOPOJHBIX (PAKTOPOB Cpeabl OOMTAHUS MOXKET
MPOSIBIIATHCS B BUJIE HApYIIEHHUS QYHKIUI Op-
raHOB M CHUCTEM oOpraHusma uesoseka. [lpu
3TOM MOTYT paccMaTpUBaThCsl MPOLECCHl Kak
BOCCTAHOBJIEHHUA (QYHKIMH NpU OTCYTCTBUU
MOBPEXKIAIOIIETO BO3JEUCTBUSA, TaK U HAKOII-
neHus: (pyHKIMOHANIbHBIX HapylieHui. [lockob-
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Ky pa3HOpOAHBbIC (AaKTOPHI Cpeabl OOUTaHUS
MOTYT OKa3bIBaTh BIUSHUE HA OJHU U TE XKe
(YHKIIMM OpraHu3Ma 4YelloBeKa, MPUMEHEHUE
MOJICTTUPOBAHUS IBOJIOLUU PHUCKA 370POBBIO
IUISL 3a]a4 €r0 OICHKH TPEICTABISIETCS Hau-
Oosiee anekBaTHBIM [5].

OBOJIOIUS PUCKA HETaTUBHBIX 3PHEKTOB
OTUCHIBAETCSI CUCTEMOU IuddepeHInaIbHbIX
YpaBHEHH, KOTOpas OTpa)kaeT HaKOIUICHHE
(GYHKIIMOHATFHBIX HApYyIICHUH, CBS3aHHBIX C
MOBPEXKAAIOMIUM JIeHCTBUEM (DaKTOPOB Cpeibl
oOuTaHus Ha JOHE ECTECTBEHHBIX MPOIIECCOB,
MPOTEKAIOIINX B OPraHU3MeE.

R : :

C:j_t =R -B;1-R)" +Zk:Yki fi (F),
B (1)
i=1r,
rne R — puck mosBieHus HapyIeHwui i-if cuc-

TEMBl OpraHu3Ma; o — Ko3(pQuuueHT, yuuTol-
BAIOILUII 3BOJIIOLMIO PUCKA 3@ CUET €CTecT-
BEHHBIX NPUYMH; Pj— KO3()PULUEHT, YUUTHI-
BAIOIIMII MHTEHCHBHOCTH MPOIIECCOB CaMOBOC-
CTaHOBJICHUS (DYHKIUII OPraHOB M CHCTEM Op-
ranusma; v, f,;(F,) — cmaraemoe, orpaxato-

1Ie€ MHTEHCUBHOCTh HAKOIUIEHUS PHCKa BO3-
HUKHOBEHUSl HapyLIeHUH (PYyHKIIMOHAIBHOTO
COCTOSIHUS I-U CHCTEMBI, CBSI3aHHOT'O C JKCIIO-
sunuedt k-ro dakropa.

Jnst pemieHus JaHHOW CUCTEMbI ypaBHe-
HUM Haubojee aJleKBaTeH METOJ MPHUOIMKEH-
HBIX BBIYMCJICHUN HAa OCHOBE SIBHOM KOHEYHO-
pa3HOCTHOM cxeMmbl. [IpeacraBinenue sBosto-
roHHO Mozenu (1) B BHIEC pEeKYpPpPEHTHBIX
COOTHOILIEHUM MO3BOJSET NPUMEHUTh UTEpa-
LMOHHYIO PAacUeTHYIO MPOLEaypy IO BPEMEH-
HBIM IIIaTaM:

R.=R+(R+2RC, (2
k
rae Riﬂ— PHCK TOSBICHUS HapyIICHWH |-if
CUCTEMBI OpraHM3Ma B MOMEHT BpeMeHu t+1,
I-'\t’i — PUCK TIO3HUKHOBEHHSI HAPYIICHUH |-1 CHC-
TEMBI OpraHu3Ma B MOMEHT BpeMeHH t; o — ko-
3G GUIMECHT, YYUTHIBAIOIINA 3BOIOIMIO PHUCKA
3a cueT ecTecTBeHHBIX NpuunH; AR* — npupoct

pHCKa TIOSIBJICHUSI HAPYIICHHI i-i CHCTEMBI Op-
raiu3Ma, OOYCIIOBJICHHBIA IEUCTBUEM DKCIIO-
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sunmn K-ro Qaktopa B MOMEHT BpeMeHH {;
C — smnupuyeckuil k03((uIMeHT nepecyera
JUISL Pa3IMYHBIX TIEPHOJOB OCPEeTHEHHS (st
cpenneronoBbix skcnozunmii C =1, ans cpen-
HemecstaHbIX C = 0,083, s cpeaHecyTOYHBIX
C =0,0027).

[IpumeHeHne MEeTOAO0B MOJEIUPOBAHMS
9BOJIIOLIMU PHCKA MO3BOJISET MOJONUTH K OLIEH-
K€ HHTErpajlbHOr0 pUCKA 3J0POBbIO, KOTO-
pBIi TpeacTaBigeT COOOW pPHUCK pa3BUTHUSA
HEeTaTUBHBIX 3(Q(PEKTOB pa3IuyHON TIIKECTH
B pe3yJbTaTe OJHOBPEMEHHOI'O BO3/EHCTBUS
Ha YeJoBeKa Ipynnsl (aKTOPOB Pa3HOU pH-
ponbl. OLEHKY MHTErpajJbHOTO pUCKa 370PO-
BBIO CJIEIyeT paccMaTpHUBaTh KaK KOMITOHEHT
UHTETPUPOBAHHOM OIIEHKM PHCKa, HE 3aTpa-
TUBAIOIIUN OLEHKY pHUCKa IS HKOJIOTHYe-
CKHX CHUCTEM.

B cooTBercTBHM B MEXAyHApOIHO TpH-
HATOW METOJOJOTHEN OLIEHKH pPHUCKa 310pO-
BBIO OLIEHKA MHTErPaJIbHOTO pHCKa Ipenoa-
raet IOCJIeJOBaTeIbHOE IPOBEJICHHUE Clie-
JYIOLINX 3TANoB. WICHTH(HUKAINS OMACHOCTH,
BBIOOP 3aBHCHUMOCTH «3KCTO3UIHS — 3P PEKT»,
OIIEHKA DKCTIO3UIUH U XapaKTEPUCTHUKA PHCKA.

WpeHTudukanys OMACHOCTU BKJIHOYAET
uaeHTU(UKaIKo (aKkTOpoB cpeabl OOUTaHuUS,
HNOTEHIMAJIbHO BO3JCHCTBYIOIINX Ha 3/0POBbE
YeJIOBEKa, BO3MOXKHBIX 3((EeKTOB BO3IEHCT-
BUS 3THX (DaKTOPOB, MEXAaHU3MOB HEraTUBHO-
rO BO3JCHCTBHS Ha 3JI0pPOBBE UEIIOBEKAa, KOH-
TUHIE€HTOB pucka. Ha 3Tom sTane npuHumaer-
Csl pelIeHHe O HEOOXOAMMOCTH TPOBEICHHUS
OpOLeyphl OLEHKH HWHTErPAJIbHOTO PUCKA
B Ka)KJIOM KOHKPETHOM CIIy4ae.

B xone oneHku 3KCHO3MLIMK yCTaHaBIIU-
BAIOTCSl KOJMYECTBEHHBIE TTapamMeTpbl MHTEH-
CHUBHOCTH U HPOJOJIKUTEIBHOCTH BO3JEHCT-
BUSl (DAaKTOPOB Cpeabl OOMTAaHUSI Ha 3II0POBbHE,
(opMHpOBaHUE AETAIBHBIX CLIEHAPUEB IKCIIO-
3uLuH (HAKTOPOB Cpebl OOUTAHUS, B TOM YHUC-
Jie ¢ y4eTOM BHJa OLICHUBAEMOTr'0 BO3/I€HCTBUS
(omHOKpaTHOE, XPOHHYECKOE, HMHTCPMHUTTH-
pyroliee u 1p.).

Ha »srtame BhIOOpa 3aBUCHMOCTH <«3KCIIO-
sunst  — O3(QEeKT» MNPOU3BOIUTCA aHAIH3
UMEIOIMXCS TApaMeTPOB B BUJIC MaTeMaTHde-
CKUX MOJEJNEeH M 3MUIEMHOIIOTHYECKUX MOKa-
3arenel, XapaKTepU3YIOIIUX CBS3U JKCIIO3U-

MW OTACIBbHBIX (PAaKTOPOB pHCKa U 3P (HEKTOB
UX BO3JEUCTBUA Ha 370poBbE. C y4ETOM ITHX
[apaMeTpoB OCYULIECTBIIAETCS pa3paboTKa OIl-
peleNAIoNMX COOTHOLICHUH, HEOOXOIUMBIX
JUISL pacueTa MHTETpajibHOTO pucka. PazBurtue
METOAOJIOTUU Ha 3Tame BbIOOpa 3aBUCHUMOCTHU
<«OKCIO3UIHUSA — dPPEKT» TpeanoiaraetT IMpo-
BEJICHIE MOJETUPOBAHUSI PUCKA B COOTBETCT-
BUHM C BBIOpAaHHBIMU CIEHAPHSIMHU (MMHTAIIU-
OHHOE MOJICIIUPOBAHHE).

XapakTepucTUKa pUcKa BKIIIOUAET pacyer
BEJIMYMH JOINOJIHUTEIBHOIO HHTETPAJILHOTO
pHUCKa 37J0POBbIO, CBSI3aHHOTO C BIMSIHUEM CO-
BOKYITHOCTU H3y4aeMbIX (DaKTOpOB, IpHUBE-
JIEHHOTO MHJIEKCa pHUCKa 37J0pOBbIO, COKpalle-
HUS TIPOTHO3MPYEMOM HNPOAOLKUTEIBHOCTH
KHU3HU B YCJIOBHUSIX MHOTO(AKTOPHOTO BO3-
JIEHUCTBUS U MPOTHO3 MOMYJISIIMOHHBIX MMOKa3a-
TeJel pucka 3/10pOBbIO B BHUJE OKUIAEMOIO
pucka 3a0oleBaHUN W CMEPTU B H3ydaeMou
MOIYJISILIUH.

JIOTIOJTHUTENBHBIN PUCK pa3IWYHbIX Ha-
PYIICHHIA 310pOBbsI, CBSI3aHHBIN ¢ HeOIaronpu-
ATHBIM JICMCTBHEM OTAENBHBIX (PaKTOpPOB cpe-
II61 OOWTAHUS, PACCUUTHIBAETCS 110 (hopMyIie

AR =R -R', 3)
rae AR — IOmOIHMUTENBHBIA PUCK Pa3IMYHBIX

HapyLICHUH 310pOBbs B MOMEHT BpeMeEHHU L.

B oOmiem Buje kKpuBasi HI3MEHEHUS pUCKA
HapyH_IGHI/Iﬁ 300POBbA B 3aBUCUMOCTU OT IJIU-
TEJBHOCTH M YCIIOBHH DKCIO3UIUN 03 BO3-
JICUCTBHSI U B YCIIOBMSX BPEIHOIO BO3JEUCT-
BUsI (paKkTOpOB cpeapl OOMTaHMS, a TaKKEe Be-
JIMYVHA JOIIOJIHUTCIIBHOTO PHCKa IMPUBCACHLI
Ha puc. 1.

B 0)

0,8
0,6 ]
0,4
0,2

0

R'(0) |

t, IeT

Puc. 1. DBororust pucka U JOMOIHUTEIHHOTO PUCKa
MOSIBJICHUS BPEAHBIX A(P(HEKTOB MPH BO3JCHCTBUU
(hakTOopoB cpenbl 0OUTaHUS
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Jl1g OLICHKM YPOBHSI PUCKA PacCUUTHIBA-
€TCsl IIPUBEICHHBIM MHIEKC PUCKA 310pOBbIO,
CBA3aHHBIN C BO3/elCcTBUEM (DAKTOPOB:

~ AR(
R=r—%" (4)

1-R*

[IpuBeeHHBIM HMHAEKC PHCKa XapakTe-
pU3yeT BEPOSATHOCTb HAPYIIEHUH 3740pPOBBS
npu Bo3AeiicTBUU (DakTOpOB cpeabl oOuTa-
HUS C Y4YeTOM HapacTaHusi oOILIero pucka
3I0pOBBIO 10 MEpE yBEIUYEHHUS NPOAOJIKHU-
TEJIbHOCTH 3KCIIO3UIUU.

CTBHE XUMHYECKUX (OKCH yIIepoaa, TMOKCU]T
a30Ta, B3BelIeHHBIC BemiectBa PMys, B3Be-
nIeHHble BeriectBa PMig, cBHHEI, KaaMHii)
BEILIECTB, MOCTYMAIOUIMX M3 aTMOC(EPHOTO BO3-
nyxa, (usudeckux (akTopoB pucka (TpaHc-
NOPTHBIA TIyM) W (PakTOpoB 00Opa3a >KU3HH
(xkypenue, ymotpebieHHe ankoroys, (uznde-
CKast aKTUBHOCTB) (TabI1. 2).

Tabnunma 2

Jlnana3oH 3HAYECHUI yPOBHS 3KCIIO3HMIIUH
(hakTOpOB Cpeibl OOUTAHUS

OI_IeHKa BCJIMYHUH HUHTCTPAJILHOTO pUCKA MapameTne: JlomycTuMblii
3 dakrop pamerp (pedepenTHbIit)
JIOPOBBIO TTPOM3BOJUTCS C HCIIOJIH30BAHHEM baxTopoB Vronorts
WIKAITbl, IPEJICTABICHHOM B Ta0m. 1. BeuiecTBa, mocTynaromume u3 atMochepHoro
BO3/yXa, mr/m®
TaOmnuma 1 |[dnokcnnasora 0,022-0,127 0,04
Oxcup yriiepoaa 3,55,33 3,0
[Ikana JJIsL OOCHKW UHTCTPAJIbBHOTO pPUCKa E;/}lsemeHHme BEIIECTBA 0,034-0,043 0,025
25
OneHouHBINH UHIEKC XapakTepucTuka B3BOIICHALIC Be
L[ECTBA
pHCKa pucka PM 1o 0,052-0,075 0,04
0-0,1 IIpeHeOpesknMOo MabIit 0,000874—
0,1-0,35 YMepeHHbIH Counen 0,000929 0,0005
0,35-0,6 Boicokuit Kauii 0,00038- 0,00002
0,6-1 OyeHb BBICOKUH 0,00041
Ou3nyeckne GakTopsl BO3ACHCTBHUS
Iywm, 1BA | 5572 | 50

CokpartieHre MpOJODKUTETBHOCTH HKH3-
uu (AT, ner), CBSI3aHHOE C BPEIHBIM BO3JICH-
CTBHEM (HaKTOPOB Cpe/ibl OOWTaHHUS, PACCUU-
TBIBACTCS CIEIYIOIUM 00pa3oM:

AT =T,-T, (5)

riae To — mporHozupyemasi mpoI0KUTETHHOCTh
KHU3HU 0€3 BO3/IEHCTBHS (haKTOPOB, TOTyUCHHAS
B pe3yJbTaTe MOIIaroBoro pacuera 0e3 yuera
JICUCTBUSI (DAKTOPOB, JIET; T1 — MPOTHO3HUpYyeMast
MPOJIOJKUTENBHOCTD KHM3HU TIPU BPETHOM BO3-
JICCTBUH (DAaKTOPOB, IMOJTyYCHHAS B PE3yJIbTaTe
TIOIIIArOBOTO PacyeTa, JieT.

Amnpobanusi TpeJIoKEHHBIX METOuYe-
CKUX TIOAXOJOB TIOBEJEHA HAa MpPHUMEpPE MO-
JISTBHOTO  CIIeHapHsi, CPOPMHUPOBAHHOTO TIO
pe3ynbTaTtaM HaOJIIOACHHI 32 KaueCTBOM 00b-
€KTOB CpeJlbl OOMTAaHUS B paMKax COIHMAIbHO-
TUTHEHUYECKOT0 MOHUTOPUHTA, JOMOIHEHHO-
ro pe3yibTaTaMU COLUOJOTUYECKUX HCCIIE0-
BaHUN (DaKTOpPOB 00pasza >XKU3HH B KPYIHOM
MIPOMBIIIIICHHOM TOPOJICKOM TocesieHn: B Poc-
cuiickon denepanuu. B coorBeTrcTBUM CO CLe-
HapHEeM OIICHHBAJIOCh WHTETPAIBHOE BO3JICH-
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CoruanbHble (akTopbl U (HakTopsl 00pasa XKU3HU

Kypenue, M HUKOTH- 0-10 01
HalcyT.
YnotpebiaeHnue ankoro- 0-50 30
14, r/aen.
PuureCKas akTHB- 200-60 He menee 200
HOCTb, MUH/HE].
OmeHka BpPEMEHHOTO  PaCIpeIe/ICHUs

YPOBHSI TPAHCIIOPTHOTO IIyMa B COOTBETCTBUH
C pe3yJbTaTaMH aHali3a XPOHOJIOTUU U JUTH-
TEJIBHOCTU IIYMOBBIX COOBITHH Ha M3y4aeMOM
TEPPUTOPUH TMOKa3aja, YTO dTa BEJINYMHA Xa-
paKTepu3yeTcsi CTaOMIBHOCTBIO U MOXKET pac-
CMaTPUBATHCSA KaK IMOCTOSIHHO JCHCTBYFOIIAsS
Harpyska, COOTBETCTBYIOIAsI YPOBHIO SKBHBa-
JeHTHOro 1ryma 55,72 nbA.

B ortHomeHuun QakTopoB oOpasza >KHU3HH
YCTaHOBJICHBI ~ YPOBHH, COOTBETCTBYIOIIHE
BO3paCTHBIM JHarnazoHam. [loxu3HeHHoe pac-
mpeielieHne JKCro3unuu  (HakTopoB oOpasza
KM3HU TPEJICTABJICHO HA pUC. 2.

JIist SKCTPATOSIIUK JaHHBIX TPEXJICTHUX MO-
HUTOPUHTOBBIX HAOJIOJACHUN 332 Ka4yeCTBOM
aTMOC(EepHOT0 BO3yXa Ha YCIOBHS MOKH3-
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Mr/aeHb
12 7

0 20 40 60 80 100 120
Bospacr, net

r/Hen.
60

50

40

30

20

0 20 40 60 80 100 120
Bospacrt, net

MUH/Hen.
SEQ 5 @ e v s s o s oo e s o sees v o o s 6 s v 4 5 :

P ) (- SR AR SRR i v :

150 4ooeeeen N L S SR L :

S U

S O R — ——— e :

0 20 40 60 80 100 120
Bospacr, net
8

Puc. 2. Bpemennoe pacnpenencaue GakTopos
o0pasa )KU3HHU: a — ynoTpeOlicHHEe HUKOTHHA;
6 — ynotpeOJieHne akoToJIsl; 8 — IBUraTeIbHas
AKTHBHOCTh

HCHHOM SKCIO3UIIUN YCTAHOBJICHBI TUHAMUYC-
CKHE 3aKOHOMEPHOCTH M3MCHEHHS CpeHEMe-
CSAYHBIX KOHIICHTPAIMH, OMpe/eICHbl Mapa-
METpbl TAPMOHHUYECKOW MOJCIU ¥ BBITIOJHEH
pacueT MPOrHO3HBIX OIeHOK (puc. 3).

B kauecTBe (hOHOBBIX YCIOBHIH SKCIO3H-
UK IPUHUMAJIH JIOMyCTUMBIC BEJIMYHHBI BO3-
JICUCTBHS HAa YpPOBHE pe(epeHTHBIX KOHIICH-
TpalUil XUMUYECKUX BEIIECTB B aTMOC(HEPHOM
BO3JlyXe, NPEACIbHO JOMYCTHMOIO YPOBHSI
IryMa U PEKOMEHIYEMbIX OE3BpEIHBIX IMapa-
METPOB 00pa3a KU3HH.

Pacuer WHTETpaIbHOTO PUCKA MPOBOIUIICS
Ha OCHOBE pealu3alliil CHUCTEMBI PEKYyppPEHT-
HBIX YPaBHCHHH B BHJEC NMPOTPAMMHOTO MOTY-
751, BeImosiHeHHOTO B MS EXcel. B pesynbrate
MOJTYYCHBI 3BOJFOIIMOHHBIC JICTCPMUHHPOBAH-
HBIE MOJICJIM pHCKa MpH IBYX cueHapusx (¢o-
HOBOTO U ucciexyemoro) (puc. 4).

PacueTr ¢ ucmonb30BaHHEM MOTYyUYEHHBIX
MOJIETIEN TTOKa3aTesie TOMOJIHUTEILHOIO pUC-
Ka U MPUBEJACHHOTO MHAEKCA PUCKA MO3BOJIMI
YCTaHOBUTD, YTO MPHU PacCMaTPUBAEMOM CIIe-
HApUU BO3JICHCTBYSI HETPUEMJIEMbIid (yMepeH-
HBII) PUCK 37I0pOBBIO (OPMHUPYETCS K BO3PACTY
47 nert, a k 58 rogamM 3TOT PUCK MOXKET OBITh
oXapaKTepH30BaH Kak BbICOKHi (Tad. 3).

AHaIM3 CTPYKTYPBlI HHTETPAITBHOTO PUCKA
JUTSL TAHHOTO CIICHAPUS SKCIIO3HIIUU TIOKa3al,
9T0 HanboJiee 3HAYMMBIMU (DaKTOpaMu pHUCKa
SBIIAIOTCS YMOTPEOJICHUE aKOTONS U IIyMO-
BOE 3arpsi3HEHHE, KOTOpble (HOPMUPYIOT HaU-
OOJBITUI  JTOTIOJTHUTENIbHBIA ~ MHTETPaIbHBIN
puck s 310poBbs k 60 romam. [lanee no cre-
MIEHU OMAaCHOCTH (DAKTOPOB pPHICKA PacCIOio-
JKWINCh KypeHHUE, CHUKECHUE IBUTATEIbHOMN
AKTUBHOCTH, 3arPS3HEHUE BO3yXa TUOKCUIIOM
a30Ta ¥ KaJIMUEM.

JIONOTHUTENBHBIM MHTErPAJIBHBIA  PUCK
00yCIIOBJICH B OCHOBHOM BO3/ICHCTBHEM aHa-
TU3UPYEMBIX (DAKTOPOB HA CEePACYHO-COCYIHC-
TYI0 CHCTEMY, a TakKe, B MEHBIIICH CTCIICHH,
Ha OpraHbl JIBIXaHWs, SHIOKPUHHYIO H TTHIIC-
BapUTEILHYIO CHCTEMBI.

MaxkcumanbHbIN BT B (OpMHUpPOBaHUE
pHUCKa BHOCAT (hakTopbl 00pa3a KU3HU — YIIOT-
pebneHue ankorois, KypeHue, HeJoCTaTOuHas
JIBUTATENIbHAS aKTUBHOCTH (puc. 5).

[Tokazareny WHTETPAlbHOTO MOMYJISIIH-
OHHOTO PHUCKa 3JI0POBBI0, PACCUYMTAHHEIC B CO-
OTBETCTBUU C pa3pabOTaHHBIMU METOJUYE-
CKMMHU TMOJXoaaMu [6], CBHAETENBCTBYIOT O
BO3MOYKHOM YBEJIMUEHHH 3a00JI€BACMOCTH Ha-
celennss kK 60 romam OOJE3HAMHU CHCTEMBI
KpoBooOparienuss (10 577 %o), opraHoB Imu-
meBapenus (10 234 %o), apixanus (1o 73 %o).
YpOBHHM JIOTIONIHUTEIBHOH CMEPTHOCTH TIO
MPUYMHE YKa3aHHBIX 3a00JeBaHUI MOTYT CO-
cTaBUTH cooTBeTcTBeHHO 6, 1 11 0,3 %0. B kaue-
CTBE JIOTIOJTHUTEIILHOW XapaKTePUCTHKU UHTET-
PaANBHOTO TMOMYJISIIMOHHOTO PHUCKAa HCIOIB30-
BaHa BEJIMYMHA COKPAIICHHSI POTHO3UPYEMOI
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mr/m®
0,14

mr/m®

1234567891011121234567 89101112123 456 7 8 9101112

NO2 Mecsiupl

PM 123456789101112123456789101112123456 789101112
10 Mecsibl

M/ mr/m®
6 0]00098: 1 T ]

0,00093
0,00092

0,00091

0,0009

0,00089

0,00088

0,00087
R O H N 0,00086

0,00085

123456789101112123 4567 89101112123 4567 8 9101112 0,00084

Mecsubl
CO,

1234567891011121 234567 89101112123 4567 8 9101112

Pb Mecaup!

mr/v®
0,000415

0,00041

0,000405

0,0004
003 : ; 0,000395
028t et — it 0,00039

0,02 0,000385

i L SO ENENE S dlooosa
L 0,000375

0,00037

0,000365

1234567 891011121 23 4567891011121 23 4567 8 9101112 )
Mecsupl 1234567891011121234567891011121234567 8 9101112

PMZ,S Cd Mecsub!

Puc. 3. Annpokcumanysi AMHAMUKY KOHIICHTPAIIM XUMHYECKHUX BEIICCTB
B aTMOC(EPHOM BO3IyXE
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Taonuma 3

Pe3ynbTarhl pac4eTOB HHTETPAIBHOTO PUCKA 310POBbIO

100 120
Bospacr, ner
AT

Puc. 4. DBontonoHHBIE JETEPMUHUPOBAHHBIC
MOJIETIY PUCKa IIPHU ABYX CLIEHAPUAX
(pe3ynbTarhl pacueroB)

MPOJOKUTETFHOCTH KU3HU, CBSI3aHHAS C WH-
TerpajbHBIM HETaTUBHBIM BO3JelcTBUEM (hak-
TOPOB cpenbl oOuTanus. [l TaHHOTO CIICHA-
pUs dTa BEJIMYMHA COCTABUT B HMCCIIETYyEMOM
MOMYJISAUK B cpeHeM 12,3 1.

BrIBOABI:

1. MoaenupoBaHue IBOJIOLUU PUCKA SB-
JIIeTCAd aneKBaTHBIM METOIOM I OILEHKH
BO3JICHCTBUS PAa3HOPOIHBIX (DAKTOPOB CpejIbl
oOWTaHMsI HaA 3I0POBbE HACEJICHHS, I103BO-
JISIOIIMM KOJIMYECTBEHHO OIIEHHMBATh ITOKa3a-
TeNH WHIWBUIYATLHOTO W TOMYJISIUOHHOTO
pHUCKa, B TOM YHCIIE COKpAIEHUE MPOTHO3M-
PyEeMOU TIPOIOKATETHHOCTH JKA3HH.

2. Meronnueckue TIIOOXOOLI K OILEHKE
pYCKa BO3JCHCTBUS Pa3sHOPOAHBIX (PaKTOPOB
cpenpl OOMTaHMS TO3BOJISIOT OIEHWBATH €T0
KaTeropuy B COOTBETCTBUH C MPEUIOKECHHON
IIKAJIOH W MOJENUPOBATh W3MEHEHHUE PHCKa
HapylIeHUs (YHKIMA OPraHOB M CHCTEM Op-
TraHN3Ma 4YeJIOBEKA B TEUEHUE KU3HH.

Bospacr, ner WHTerpanbHblil pUCK IIpuBencHHBIN UHIEKC PUCKA XapakTepuCcTUKa pUCKa
10 0,0206 0,0010 IIpeHeOpekuMO MabIit
20 0,0377 0,0044 [IpeHeOpexuMo Mablii
40 0,1005 0,0418 [IpeneOpexnMo MabIi
50 0,2228 0,1383 YMepeHHBIH
60 0,5227 0,3924 Bricokuii

Huoxcnn Vnorpebnexne
Oxeun AIIKOTOJIsI

asora (1,42 %)
yriepoza |

(12,80 %) \

(32,23 %)

JIBurarenbHast
AKTHUBHOCTb

(26,07 %)
Kypenue
(27,49 %)

Puc. 5. Bxiag pazHOpoIHBIX (PaKTOPOB Cpeabl
obuTaHus B (GOPMUPOBAHHE UHTETPATHLHOTO PUCKa
3IIOPOBBIO IIPH UCCIICTYEMOM CLIEHAPHU
9KCIIO3UIIUU

3. B xoze anpobanmu npeiokeHHbIX Me-
TOJIMYECKUX IOJIXOJ0B HAa TPUMEpPE MOJECIb-
HOTO CIICHApWsl OSKCIIO3UIIMU TOKa3aHO, 4YTO
COYETaHHOE BO3JIEWCTBHE PA3HOPOJHBIX (PAKTO-
poB cpebl obuTanus (3arps3HeHue atMocdep-
HOTO BO3/yXa, LIyM, yIOTpeOIeHUE aIKOTOJIs,
KypeHHe, HEJIOCTaTOYHAsl JBUTATeNIbHAS aK-
THBHOCTB) MOKET MIPUBECTH K (POPMHUPOBAHUIO
HETMPUEMIIEMOTO PUCKA 3JI0POBBIO K BO3PACTY
47 ner, a k 58 roamM 3TOT PUCK MOXKET OBITh
0XapaKTepU30BaH KaK BHICOKHH.

4. XapaKTepuCcTHKa MUHTETPATBLHOTO TOITY-
JSIMOHHOTO PUCKA 37I0POBBIO JUIS HCCIETye-
MOTO CIICHApUs CBHJCTEIBCTBYET O BO3MOXK-
HOM YBEJMUYCHHH 3a00JICBAEMOCTH HACEICHUS
Kk 60 rogam Oone3HSIMH CHCTEMBbI KpOBOOOpa-
IICHUS, TIMIICBAPCHUS, JIBIXaHWSA. Y POBHH
JIOTIOJTHUTEITLHON CMEPTHOCTH TI0 TIPUIHMHE yKa-
3aHHBIX 3a00JICBAaHUNA MOTYT COCTaBUTh COOT-
BercTBeHHO 6, 1 1 0,3 %o, 4TO TpUBEAET K CO-
KpAIllEHUIO TPOTHO3UPYEMOU TPOIOIKUTEITb-
HOCTH JKU3HU B cpeiHeM Ha 12,3 T.
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METHODICAL APPROACHES TO HEALTH RISK ASSESSMENT
OF HETEROGENEOUS ENVIRONMENTAL FACTORS BASED
ON EVOLUTIONARY MODELS

N.V. Zaitseval, P.V. Trusov?, P.Z. Shur?, D.A. Kiryanov?,
V.M. Chigvintsev?, M.Yu. Tsinker?

1 Federal Scientific Center for Medical and Preventive Health Risk, Russian Federation,
82 Monastyrskya St., Perm, 614045

2 Perm National Research Polytechnic University, Russian Federation,

29 Komsomolskiy prospect, Perm, 614990

In this article, we consider methodical approaches to health risk assessment of a combined impact of envi-
ronmental factors. The validation of the methodological approaches showed that they can be used to calculate the
indicators of individual and population risk, life expectancy and to classify risk level in accordance with the pro-
posed scale. We determined that individuals exposed to a complex of chemical factors of ambient air pollution,
traffic noise and negative lifestyle factors develop an unacceptable (moderate) health risk by the age of 47 and a
high health risk by the age of 58. The maximum contribution to the risk development is made by lifestyle fac-
tors — alcohol consumption, smoking, lack of physical activity. Life expectancy reduces by 12.3 years.

Keywords: health risk assessment, evolution of risk, integral risk, life expectancy, environmental factors.
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