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Cratbss mocBslIEHA OOOOIIEHUI0O M3BECTHBIX

MOJIXOJI0B K OLIEHKE PHUCKA 30POBBIO HACEICHUS
KPYIIHBIX TOPOJIOB,
®enepanyy 1 0a3UPYIOMIUXCA HA UCCIIEJOBAHUU

HIpUHATBIX B Poccuiickoit

3aBUCUMOCTH  «103a-3pPeKT» Il TOPOTOBBIX
TOKCHKAHTOB, a TAaK)K€ Ha aBTOPCKOH METO/AMKE

OILICHKHU AKOJIOTMYECKOM KOM(pOpPTHOCTH
tepputopuii. OOCyXIalTcs TOCTOMHCTBA U
HEJOCTaTKM  YKa3aHHBIX  BBIIIE  MOJXOJOB,

pa3paboTaHbl HayYHO-METOANYECKHE MOAXObl U
PEKOMEHJALMU K OLEHKE PHUCKA 3J0pPOBBI0 U
9KOJIOTMYECKONM KOM(OPTHOCTU JUIsl HaceIeHUs
KpynHbIX roponos Poccun.

KiaoueBbie ciioBa: OIICHKa pHCKa 340pPOBLIO,

3aBUCUMOCTD «103a-3pPexT», MIOPOTOBBIE
BEIIECTBA, KaHIIEPOT€HHbIE BEIIIECTBA,
OecroporoBble BEI[ECTBA, IKOJIOTHYECKast
KOM(OPTHOCTD.

Beenenmne. B xonme XX — nauane XXI| BexkoB
YBEJIMYECHUE UHCIEHHOCTH HAaCelIeHUs TOpOJ0B
WHUIIUUPOBAIH yCYTyOJIeHHE TaKUX COIHMAIbHO-
9KOJIOTHYECKUX MPOOJIeM, KaK YXYAIIEHHE COCTO-
SHUSI 3]I0pPOBbSI HACENIEHHUs, COKpaIleHUE Tpo-
JOJDKATETLHOCTH  JKU3HHU, BO3pAacTaHHE dYHCTa
KaHIIEpPOTeHHBIX 3a00eBaHnii U mpoyee. Torna, B
CBSI3U C 00OCTPEHHEM HETaTHBHBIX B3aMMOOTHO-
HICHUI MEXIy MPUPOAON U 0OIIEeCTBOM, BO3HHUK-
Ja ocTpasi HeOOXOAUMOCTh B OLIEHWBAaHUU Bpefa
3/I0POBBIO YE€JIOBEKA, HAHOCHUMOTO CO CTOPOHBI
OKpY’KaloIllle Cpellbl HEeyAOBIETBOPUTEIBHOTO
KauecTBa, a TAK)Ke B BEIPAOOTKE MOHSITHS «IKOJIO-
rudeckas KoM(OOpPTHOCTE» B (HOPMUPOBAHHUH TI0-
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The article is devoted to generalization of the
known approaches to health risk assessment in
large cities adopted in the Russian Federation and
based on the study of “dose — effect” dependence
for threshold toxicants, as well as the author's
methodology for assessing the environmental
comfort of territories. The advantages and disad-
vantages of the above-mentioned approaches are
discussed, scientific and methodological ap-
proaches and recommendations to the assessment
of health risk and environmental comfort for the
population of large cities of Russia are developed.

Key words: health risk assessment, "dose — ef-
fect” dependence, threshold substances, carcino-
genic substances, non-threshold substances, envi-
ronmental comfort.

Introduction. At the end of the XX — the
beginning of the XXI centuries, the increase in
the population of cities initiated the aggravation
of social and environmental problems such as
health deterioration of the population, life expec-
tancy reduction, the increase in the number of
carcinogenic diseases and so on. Then, due to the
aggravation of the negative relationship between
nature and society, there was an urgent need to
assess the harm to human health caused by the
poor quality of the environment, as well as to de-
velop the concept of "environmental comfort™ and
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Ka3aTeyieu I €€ TOCTHKCHUS.

[To »toit mpuumHe ObUTH cHOPMYIHPOBAHBI
OCHOBHBIE NPUHIUIBI OTE€YECTBEHHOW METOJIUKU
OLICHKH pHCKa 370POBBIO0 HACENIEHUs, YTO BIIO-
CJIEICTBUU MO3BOJIMIIO CO3JaTh Pa3IMyHbIe MOJe-
mu. B uactHOCTH, OBLTH pa3paboTaHbl CIEAYIO-
M€ MOJEIN OLEHKU, KOTOPbIE MOXHO YCIOBHO
pa3aenuTh Ha JiBa KJlacca:

— MoJenu, 0azupyromuecss Ha OIICHKE 3aBH-
CUMOCTH «H03a-3¢(deKT» [UIsI MOpPOTrOBBIX Be-
IECTB;

— MOJIEJIH, MPEeIIoJIaraoliie OLleHKY YPOBHS
pHCKa 37J0POBBIO AJIs1 OECIIOPOrOBhIX, B TOM YHC-
JIe KaHIIEPOTEHHBIX BemecTB [1].

B 5T0# CBA3M 1IENBI0 AAHHOTO MCCIIEIOBAHUS
ABJIsieTCs 00001EHNE OIX0J0B K OLIEHKE pUCKa
3/10pOBBIO i1l IOPOTOBBIX BELIECTB U JKOJIOTHU-
YeCKOM KOM(OPTHOCTHU ISl HACEJIEHUS KPYIHBIX
TOpPOJIOB, a TaKKe pa3paboTKa U U3IOXKEHUE COo-
OTBETCTBYIOIINX HAyYHO-METOJAMYECKUX TOJXO-
JIOB K YIIOMSIHYTOH OIIEHKE.

O030p M3BECTHBIX METOIOB OILIEHKH PUCKA U
pa3padoTka Hay4YHO-MeTOJMYeCKHX I0IX010B
K ero omenke. CylecTByeT JOCTaTOYHO MHOTO
MOJXO/I0B K OLIEHKE PUCKA 370POBBIO HACEJIECHUS
KPYITHBIX TOPO/IOB, B TOM YHUCIIE U ISl TIOPOTOBBIX
BemiectB. Hambonee pacnpocTpaHEHHbIE M3 HHUX
IIPUHATHI HA TOCYJAPCTBEHHOM YPOBHE U M3JIOXKE-
HBl B COOTBETCTBYIOIIMX METOJUYECKUX PEKOMEH-
mamuax (MP  2.1.9.003-03), B KOTOpBIX TOJ
PHUCKOM 3]I0pOBbIO TIOHUMAETCSI BEPOSITHOCTh pa3-
BUTHSI HEOJIAronpusTHOrO 3PdeKTa y UHIUBUIY-
yMa WIH TPYIIIBI JIFOAEH NpU BO3JECHCTBUU OIpeE-
JEeNEHHOM J03bl WM KOHILIEHTPAlMM OIAaCHOTO
arenra [2]. [IpuMeHUTENHbHO K BO3JEHCTBUIO HE-
OnaronpusATHBIX (PAKTOPOB OKPYKAIOIIEH Cpenpbl,
PHUCK — 3TO OKHJaeMasi 4acTOTa BPEeIHBIX (Hexe-
JaTenbHbIX) I(PPEKTOB y HacelIeHUs, BO3HUKAIO-
IIMX OT 33JaHHOTO BO3JCUCTBUS 3arpsI3HAIOLIETO
BemiecTBa. Puck xapakrepusyeTcs TpeMs acrek-
TaMH: BEPOSTHOCTb, TIIOCIEACTBUSL peau3aluu
pHCKa, 3HAYMMOCTH MTOCICACTBHH [3].

[Hupokoe pacrnpocTpaHEHHE OILIEHKa pHCKa
310poBbl0 B Pocculickon denepannu noiydusna B
KoHIle 90-X rofioB, TOrja U BO3HUK psii METOJUK.
OneHkol pHCKa CTad 3aHUMAaTbCs W3BECTHBIE B

the formation of indicators for its achievement.

For this reason, the basic principles of the na-
tional methodology for health risk assessment
have been formulated, which subsequently made
it possible to create different models. In particu-
lar, the following assessment models have been
developed, which can be divided into two classes:

- models based on “dose-effect” relationships
for threshold substances;

- models for assessing the level of health risk
for non-threshold substances, including carcino-
gens [1].

In this regard, the aim of this study is to gen-
eralize approaches to health risk assessment for
threshold substances and environmental comfort
for the population of large cities, as well as to de-
velop and present appropriate scientific and
methodological approaches to the assessment.

Review of the known risk assessment meth-
ods and the development of scientific and
methodological approaches to risk assessment.
There are quite a few approaches to health risk
assessment of large cities population, including
threshold substances. The most widespread of
them are accepted at the state level and stated in
the corresponding methodical recommendations
(MR 2.1.9.003-03) in which risk to health is un-
derstood as the probability of development of ad-
verse effect for an individual or a group of people
at the influence of a certain dose or concentration
of a dangerous agent [2]. With regard to the im-
pact of adverse environmental factors, the risk is
the expected frequency of harmful (adverse) ef-
fects for the population arising from a given ex-
posure to a pollutant. Risk is characterized by
three aspects: probability, consequences of risk
realization, significance of consequences [3].

Health risk assessment was widespread in the
Russian Federation in the late 1990s, when a
number of techniques emerged. The risk assess-
ment was carried out by the known doctors of

b
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HACTOsILIEee BPEMsI IOKTOpa MEIULIMHCKUX HayK A.
B. Kucenés, K. b. ®punman, C. JI. ABanuanu, Ko-
TOpBIE PACCMATPUBAINA PHUCK HCKIIOYUTEIBHO C
MEIMLIUHCKOW TOYKM 3peHus. Hapsany c Beime-
IIPUBEIEHHBIMA METOAMKAMH, IOSBUIIACH METOU-
Ka Jpyroro Xxapakrepa — JIOKTOpa TI€0JI0ro-
MuHepasiornueckux Hayk II. A. BaranoBa. B Heii
OLIEHMBAETCA 4acTOTa BO3HUKHOBEHMS JIOTIOJIHU-
TENIBHOTO PUCKA, TO €CTh HEOIArompusTHBIX CUTY-
alyi, MOSIBILIIOIMXCSA IPU ONPEACIEHHBIX KOH-
KPETHBIX BO3JCHCTBUAX, KaK JONOJIHEHHE K OC-
HOBHOMY DPHCKY 370pOBbIO. O4€BHIHO, YTO [aH-
Has METOJMKA HE paccMaTpUBacT caMy BEIMYUHY
pHUCKa U SBJISIETCS €IUHCTBEHHOU B CBOEM pOJIE.

Kak panee ormedanoch B JAaHHOM CTarbe, 10
CHX TIOp HE CYLIECTBYET €AMHON METOAMKH, KOTO-
past Morja Obl y4ecTb BCE MapaMeTpbl, HE00X0aAU-
Mbl€ Ui Hanbosee aJjeKBaTHOIO U MPUOIMKEHHO-
0 K pealbHOCTH pe3yiapTara. B TeueHue Bceil
KHM3HU YEJIOBEK COBEPIIEHCTBYET CHOCOOBI OLIEH-
KH PUCKA 3I0pPOBbIO BO B3aMOCBS3U C Ka4ECTBOM
OKpY’Karolle cpenbl, CO34AET CBOU IEPCOHAIIb-
Hble KpuTepuu pucka. [loBeneHue ero HarpaBiieHO
BO MHOI'OM Ha CO3HATEJIbHOE YIPABJIECHUE PUCKOM.
bbuio Obl HEenpaBUIIBHBIM HE UCHOJIB30BaTh TaKON
3¢ (deKTUBHBIA TPUPOAHBIIT MEXaHU3M B PEIICHUU
3a[a4, CBA3AHHBIX C MPEAYNPEXKIECHUEM OTPHIA-
TEIBHOTO BO3AEUCTBUS (HAaKTOPOB OKpYXKAroIIEeH
Cpezbl Ha 30POBbE HACEJIEHUs, KaK IPOTHO3UPO-
BaHUE U ylpasieHue [4].

Jis co3nmaHusi B MEpBOM MPUOIMKEHUU aJIeK-
BaTHOT'O METOJIa OLIEHKU PUCKa 3/I0POBbIO IS IO-
POTOBBIX BEIIECTB B JAHHOM MCCIIEOBAaHUU H3Y-
YEeHbl HEKOTOPbIE M3 OCHOBHBIX CYIIECTBYIOIIHUX
METOJMK, BBIABICHBI X JOCTOMHCTBA M HEOCTAT-
ku. Ha ocHOBaHuM 3TOro czenaH oOLMid BBIBOJ U
0003HauYeHbl HEKOTOPbIE MOAXObI, HEOOXOIUMBbIE
JUI CO3/1aHUSl YHHBEPCAIBHOIO METOAA U pas3pa-
OO0TKM Hay4YHO-METOJUYECKHX OCHOB 00O3HAYEH-
HOI OIIEHKH.

Ha rocynapcrBennom ypoHe B 2004 roay B
Poccumn Obimo mpunATO PykoBOICTBO 1O OICHKE
pHCKa Ui 30pPOBbsl HACEIEHUS NPH BO3ECHCTBUU
XMMHMUYECKUX BEILECTB, 3arpsA3HAIOIIUX OKPYKaro-
uryto cpeny (Pykosoxactso P.2.1.10.1920-04), B
KOTOPOM TIPE/ICTaBJIEHbl OCHOBHBIE IOJIOKEHUS

medical sciences A.V. Kiselev, K.B. Fridman,
S.L. Avaliani, who considered risk only from a
medical point of view. Along with the above
mentioned techniques, there is a technique of a
different nature developed by a doctor of geologi-
cal and mineralogical sciences P.A. Vaganov. It
assesses the frequency of occurrence of additional
risk, that is, adverse situations that occur under
certain specific effects, as a supplement to the
main health risk. It is obvious that this technique
does not consider the size of risk and is the only
one of its kind.

As it was noted in this article, there is still no
single methodology that could take into account
all the parameters necessary for the most ade-
quate and real result. Throughout life, a person
improves the ways of health risk assessment in
relation to the quality of the environment, creates
his/her personal risk criteria. The behavior is fo-
cused mainly on conscious risk management. It
would be wrong not to use such an effective natu-
ral mechanism in solving problems related to the
prevention of negative impact of environmental
factors on the health of the population as forecast-
ing and management [4].

In order to create an adequate method of
health risk assessment for threshold substances in
the first approximation, in this study we has ex-
amined some of the main existing techniques, re-
vealed their advantages and disadvantages. On
this basis, a general conclusion is made and some
approaches necessary for the creation of a univer-
sal method and the development of scientific and
methodological foundations of the designated as-
sessment are outlined.

At the state level, in 2004, Russia adopted the
Guidelines on the assessment of risk to public
health from exposure to chemicals that pollute the
environment (Guidelines R. 2.1.10.1920-04),
which presents the main provisions of the meth-
odology for risk assessment, in particular, de-
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METOJIOJIOTUU TIO0 OLICHKE PUCKA, B YaCTHOCTH, MO-
IpoOHO paccMOTpPEHbl METOAMKH pacuéra pHucka
IIPU Pa3IMYHBIX SKCIIO3ULUSAX IPUMECEH.

B HayuyHOM oOTHOmeHHH B JaHHOM PykoBon-
CTBE IOJI OLICHKOM pHCKAa 340POBBI0 NMOHHMAKOT
[I0CJIEIOBATENbHOE, CHCTEMHOE pAacCMOTPEHHUE
BCEX AaCIHEKTOB BO3JCHCTBUS aHAIM3UPYEMOTO
dakTopa Ha 3I0pOBBHE UEIOBEKA, BKIIOYas 000C-
HOBaHUE JOMYCTUMBIX YPOBHEW BO3/ICHCTBUSI.

[Tomnas (6a3oBasi) cxema OLIEHKH PHCKa IPey-
CMaTpUBAET MPOBEACHUE YETHIPEX B3aUMOCBSI3aH-
HBIX JTaloB: UICHTU(UKALUS OMACHOCTH, OI[CHKA
3aBHCHMOCTH '7103a-0TBET", OIlEHKAa SKCIO3HIINH,
XapakTepucTuka pucka. [lepen mpoBeaeHuem uc-
CJIEIOBAaHUM IO TIOJHOW CXeMe YETKO OIpeneis-
IOTCS [N U 33]]a9 MCCIIeIOBaHUH, (popMupyeTcs
rpynmna HMcCieoBaTeeii, B KOTOPYIO BKJIHOYAIOT
KaK CHEIHAJIMCTOB 10 OIEHKE PUCKA, TAK U TOKCHU-
KOJIOTOB, XMMHUKOB, TEXHOJIOTOB, JIUL, KOTOPHIE B
nocienyomemM OyayT pa3pabaThiBaTh BapHAHTHI
YIPABIEHYECKUX PEIICHUN U IPUHUMATh PELICHUS
0 UX pealn3anuu.

HecMoTpst Ha oueBHIHBIE TOCTOMHCTBA, JaHHAS
CXeMa OIICHKH PUCKa, U3JI0’KeHHasi B PyKkoBO/ICTRBeE,
MMEET HEKOTOpbIE HEIOCTATKH: HE YUWUTHIBACT
CIOCOOHOCTh BEIECTB 00pa30BHIBATh CIIOXKHBIE
COEJIMHEHUS, HAXO/SICh B BO3AYUIHOM MPOCTpPaH-
CTBE; pacCUMTaHa C y4€TOM CpeIHEH MaccChl Yeno-
Beka, 0e3 yuéra mpeAbIAyIIMX U BO3MOXHBIX B
HACTOSIIMK Tepuosa 3aboeBaHUil; OCHOBaHa Ha
HOpMaTtuBHOM pernamente [T/1K.

Metoauka A. b. PeBuua, chopmynrpoBaHHas B
koHie XX — Havane XXI| BB., 06a3upyercs Ha
MPOBEJICHUU JKOJIOTO-AMUACMHOIOTHYECKONH pa-
060Thl. HecMOTps Ha psA BXKHBIX MOIOKUTEIBHBIX
MOMEHTOB (IIPOCTOTA PacyeToB, OlIEHKAa «OTHOCH-
TEIBHOIO PUCKa», COOTBETCTBUE PE3YJIbTaTaM HUC-
CIIeZIOBaHUIl MHOCTPAHHBIX aBTOPOB W [Ip.), OHA
TaKXe MUMEET PsIJI MPOoOJIeM: CIIOKHOCTh HCCIIE0-
BaHUN KOHTPOJIBHOM TPYIIIBI; OTCYTCTBYET YYET
OTJIAJICHHBIX TIOCJICICTBUM BO3ICUCTBYIONINX (hak-
TOPOB; B YPaBHEHMSIX MOJICIM HE YYHTHIBACTCS
AKCIIO3UIINS BEIIECTB.

MertoiMKa OLIEHKH pHUCKa, IPeUIoKEHHas B pa-
6otax A. B.Kucenésa, ocHoBbIBaeTcs Ha oO1e-

IMPUHATBIX HOPMATHBHBIX n HAay4YHO-

tailed methods for calculating the risk of different
exposures of impurities.

Scientifically speaking, the Guideline refer to
health risk assessment as a consistent, systematic
review of all aspects of health impact of the factor
under consideration, including the rationale for
the permissible levels of exposure.

The full (basic) scheme of risk assessment in-
volves four interrelated stages: hazard identifica-
tion, “dose-response” assessment, exposure as-
sessment, risk characterization. Before carrying
out a full-scale research, the objectives and tasks
of the research are clearly defined, a group of re-
searchers is formed, which includes both risk as-
sessment specialists and toxicologists, chemists,
technologists, persons who will subsequently de-
velop options for management decisions and
make decisions on their implementation.

Despite the obvious advantages, this scheme
of risk assessment, outlined in the Guidelines, has
some drawbacks: does not take into account the
ability of substances to form complex compounds
in the air; it is calculated taking into account the
average weight of a person, without taking into
account previous and possible diseases during this
period; it is based on MPC regulations.

The method of A.B. Revich, formulated in the
late XX — early XXI centuries is based on eco-
logical and epidemiological work. Despite a
number of important positive aspects (simplicity
of calculations, assessment of "relative risk", cor-
respondence to the results of studies by foreign
authors, etc.), it also has a number of problems:
the complexity of the control group studies; there
is no record of the long-term effects of influenc-
ing factors; the model equations do not take into
account the exposure of substances.

The method of risk assessment proposed in
the works of A. V. Kiselev is based on the gener-
ally accepted normative and scientific-
methodological documents, which have the basic
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METOJIOJIOTUYECKUX JIOKYMEHTaX, B KOTOPBIX H3-
JIOKEHBI OCHOBOIMOJAraroIfe MOCTYIaThl OLEHKU
pucka 370poBbl0 [5]. OHHU, KaKk W TpeAbIaYyIINe
METOAMKH, MPEAINOJaraloT BBHIIOJHEHHUE YETHIPEX
OCHOBHBIX 3TaroB: HJCHTU(UKALUS OMACHOCTH,
OLIEHKA 3KCIIO3UIMH, OLIEHKA 3aBUCUMOCTH «J103a-
3 deKT», XapaKTepUCTUKA PUCKA.

Jlo3o3aBucuMmasi peakuus opraHusma oIpese-
JSIeTCsl SKCIEPUMEHTAIIBHO HA YPOBHE JJOCTATOYHO
BBICOKHUX, SIBHO JICHCTBYIOUIMX 103, @ OLICHKA pe-
QIBHOTO YPOBHS 3arpsi3HEHHSI OCYLIECTBISETCS
METO/IOM 3KCTPAIOJIALUY.

Meromuka A. B. Kucenesa,
NPOCTOTON W3JIOKEHUs M (OpMYyT Uil OLICHKH,

OTJIMYaromasacs

6asupyercs Ha konueniuu [1/IK, uro nenaer ee B
HEKOTOPOU CTEIEHU YSI3BUMOM.

Haxkonen, uist onucanus CBA3U MEXIY 10304 U
OTKJIMKOM Ha He€, B Cllydae MOPOTOBBIX BEIIECTB,
B paborax II. A. BaranoBa npeyio)eHbl JIBE MO-
JCIN: JTUHEUHO-K8AOpamu4Has u mooens Betibyn-
na-I'medenko, KOTOpbIC TIO3BOJISIOT PACCUUTATH
4acTOThl (YacCTOCTH) JIOTIOJHUTEIILHOTO pHUCKa
3JI0POBBIO, UCXOMS W3 MTOHUMAHHSI TOTO, YTO PHCK
— TIOHSATHE BEPOSITHOCTHOE. M3-3a CIIOKHOCTH
OIICHUBAHMSI TIOJTHOTO PHCKA, B CIy4ac C IMOpOro-
BBIMH BEIICCTBAMH, PACCUUTHIBACTCS BEIHMYMHA
JOTIOTHUTENTFHOTO pPUCKA AJIi KOHKPETHOTO TOK-
CHKaHTa (TIOPOTOBOTO BEIIECTBA).

Benymmmu xputepusMu Ui BBIOOpa XUMHUeE-
CKUX BEIIECTB, MOTEHIIHAIFHO YXYAMAIONINX 370~
pPOBBE HACEIIEHUS, COTJAacHO PyKOBOJCTBY 10
OIICHKE PHICKA JUIS 370POBbsI HACEIICHHSI TIPU BO3-
JICCTBUM XUMHUYECKUX BEIICCTB, 3arpsi3HSIIONINX
OKPYXKAIOIIyI0 CpeAy, IO/DKHBI BBICTYIATh WX
TOKCHUYECKUE CBOICTBA, PACHpPOCTPAHEHHOCTh B
OKpY’Kalollle cpefie U BEPOSTHOCTh MX BO3JEH-
CTBHsI Ha yenoBeka. OO0s3aTeNbHO YUUTHIBAIOTCS
KOJINYECTBO BEIIECTBA, MOCTYMAIOIIEEe B OKPYXkKa-
IOIIYIO CPey; YHCICHHOCTh HACEJIeHHUs, TOTECHIIU-
QITBHO TTOJIBEP)KCHHOTO BO3JICHCTBHIO; BBICOKAS
CTOMKOCTD (II€PCUCTEHTHOCTh) BEIIECTBA B 00BEK-
T€ OKPYKAIOIIEH CPEeIbl, CIIOCOOHOCTh K OMOaK-
KYMYJISIIIAA; CIIOCOOHOCTH BEIIECTBA K MEXCPEIo-
BOMY pacIpeleNeHUI0; OMacHOCTh JJIS 3/I0POBbS
YeJioBeKa (CIOCOOHOCTh BBI3BIBATH BPEAHBIE (-
(dexThl: HeoOpaTUMBbIe, OTAICHHBIE, 00T aroIINe

postulates of health risk assessment [5]. They,
like previous techniques, involve four main stag-
es: hazard identification, exposure assessment,
‘dose-effect” assessment, and risk characteriza-
tion.

Dose-dependent reaction of the organism is
determined experimentally at the level of suffi-
ciently high, clearly acting doses, and the assess-
ment of the actual level of pollution is carried out
by extrapolation.

The method of A.V. Kiselev, characterized by
simplicity of presentation and evaluation formu-
las, is based on the concept of MPC, which makes
it somewhat vulnerable.

Finally, the works of P.A. Vaganov propose
two models to describe the relationship between
dose and response to it in the case of threshold
substances: linear-quadratic model and Weibull-
Gnedenko model, which allow calculating the
frequency of additional health risk, according to
the understanding that the risk is the concept of
probability. Due to the difficulty of assessing the
total risk, in case of threshold substances, the val-
ue of additional risk for a particular toxicant
(threshold substance) is calculated.

According to the Guidelines for assessing the
risk to public health from chemicals that pollute
the environment, the leading criteria for selecting
chemicals that potentially degrade the health of
the population should be their toxic properties,
their prevalence in the environment and the like-
lihood of their influence on humans. It is neces-
sary to take into account the amount of the sub-
stance entering the environment; the potentially
exposed population; high resistance (persistence)
of the substance in the environment; the ability to
bioaccumulate; the ability of the substance to in-
ter-mediate distribution; danger to human health
(the ability to cause harmful effects: irreversible,
distant, with a high medical and social signifi-
cance). In this case, the main and determining cri-
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BBICOKOM MEIUKO-COIMAIbHOM 3HAYMMOCTHIO). B
JTAHHOM CJIy4ae OCHOBHBIMU M OIPENENSIOIIUMU
KpUTepHsIMU (OPMHUPOBAHUS TIEPEUHS IPUOPUTET-
HBIX BEUIECTB SIBWJIMCh HaJIM4YUE U JIOCTYIHOCTb
a/ICKBaTHBIX JIaHHBIX O BEILECTBAX, HACEJICHUH,
MOJIBEPTaroIIeMycsl BO3JICHCTBUIO, a TaKKe TOK-
CHUYHOCTH BEIIECTB.

[Ipumenenue uneliHo-K8aOpAMUYHOL MOOeau
MO3BOJIIIIO C(HOPMYIIMPOBATH CIEAYIONIUE MTPOMe-
JKYTOUHBIEC BBIBOJIbI: BEJIIMYMHA YACTOTHI BO3HHUK-
HOBEHUS JIOTIOJIHUTENILHOTO PUCKa HAIPSIMYIO 3a-
BUCHT OT BEJIMYMHBI J103bl — YEM BBIILIE JI03a, TEM
BBILLIE BEPOSITHOCTh BPO3HUKHOBEHHUS PHCKa 3710-
poBbto. Uem Oosbiie no3a Tokcukanra (D), tem
MeHbIle KoddduimeHTsr a 1 b, yMeHblIeHUe KO-
TOPBIX TIPUBOJUT K POCTY BKJIaJIa KBAJPATUIHOTO
YJIeHa B 3HAYCHHME YaCTOCTH PUCKA 37I0POBBI0. Uem
MeHbIIe J103a TokcukanTa (D), Tem Ommke 3Haue-
HUE KBaJIpaTUYHOro wieHa K (0, 4TO MPUBOIUT K
pPOCTY BKJaJa JTUHEHHON YacTW MOJAENTH B 3Haue-
HUE YacTOCTU JOMOJHHUTEIBHOrO pucKka. Tak Kak
k0o durenT b 10mKeH OBITH BCErAa IOJOMKH-
TEJIBHBIM YICHOM, TO HEOOXOJMMO COOJIIOJICHHE
crenyromiero yciaosus — Qe,1/D; > ge,o/D;, a Dy >
D, wiu ge,1/D2< ge,»/D;, a D1 < D2. Koaddurm-
€HT @ BCEerJa MOXHO PACCUMTATh KakK IOJIOKH-
tenbHoe yncino. Eciu D =0, o u ge = 0.

Ocy1iecTBIeHNE PacyeTOB YacTOCTU JOTONHU-
TEJILHOTO PUCKA C HCIOJIb30BaHUEM Modenu Beti-
oynna-I nedenko, mpeanonaraoumied y4er crerneH-
HOW (PKCIIOHEHUUAIbHOM) 3aBUCHUMOCTH MEXITY
10301 U 2P¢EeKTOM, TO3BOJIIUIO YCTAHOBUTH Clie-
JYIOIITE 3aKOHOMEPHOCTH: €CJIM JIO3bI TIEPBOTO
BEIIECTBA U BTOPOTO MPHUOIUZUTEILHO OMHAKO-
BbI, TO, YeM MEHBIIIE PA3HOCTh MEXKIY YaCTOCTHIO
MEPBOT0 BEIIECTBA W YACTOCTHIO BTOPOTO Bellle-
CTBa, TEM YaCTOCTh HEONArompusATHBIX A(PGHEKTOB
OT WHIWKATOPHOTO BEIIeCTBa MeHbIIe. UYem
MEHBIIIE COOTHOIIIEHHUE J03bI MEPBOr0 BEIIECTBA K
JI03¢ BTOPOTO BEIECTBA, TEM YacCTOCTh HeOaro-
npuaTHbIX 3¢ dexroB Huxke. Tak kak xkodhduiu-
eHT b J0KeH OBITh BCET/a MOJIOKUTEIBHBIM YJTe-
HOM, TO HEOOXOJWMO BBINOJIHEHHE CIICAYIOIIETO
ycnoBust: ecnu Dy > D,, To qe,1 > ge,p; eciu Dy <
Dy, To ge,1 < ge,2. Koaddumuent a Bceraa MoxxHO
paccumTaTh Kak MOJOKUTEeNIbHOE Yucio; ecnu D =

teria for the establishment of the list of priority
substances were the availability and accessibility
of adequate data on substances, affected popula-
tion and toxicity.

The use of linear-quadratic model allowed
formulating the following intermediate conclu-
sions: the frequency of occurrence of additional
risk depends on the dose — the higher the dose is,
the higher the probability of health risk is. The
higher the dose of toxicant (D) is, the lower the
coefficients a and b are, the reduction of which
leads to an increase in the contribution of the
quadratic term to the value of health risk frequen-
cy. The lower the dose of a toxicant (D) is, the
closer the value of the quadratic term to O is,
which leads to an increase of the contribution of
the linear part of the model to the value of the rel-
ative frequency of additional risk. Since coeffi-
cient b must always be positive, the following
conditions must be met: ge,1;/D; > ge,»/D;, a Dy >
D, or ge,1/D2< ge,»/D;, a D1 < D2. The coefficient
a can always be calculated as a positive number.
If D=0, thenge =0.

The calculation of the frequency of additional
risk using Weibull-Gnedenko model, assuming the
account of power (exponential) dependence be-
tween dose and effect, allowed us to establish the
following regularities: if the dose of the first sub-
stance and the second one are approximately the
same, then the smaller the difference between the
frequency of the first substance and the frequency
of the second substance is, the less frequency of
adverse effects of the indicator substance is. The
lower the ratio of the dose of the first substance to
the dose of the second substance is, the lower the
frequency of adverse effects is. Since coefficient
b must always be positive, the following condi-
tion must be met: if D; > D,, then ge,; > ge,y; if
D; < Dy, then ge,1 < ge,... The coefficient a can
always be calculated as a positive number; if D =
0, then the frequency of the health risk is 0.
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0, TO ¥ YacTOCTh pHUCKa 310pPOBbIO paBHa ().

OO6001IMB OCHOBHBIE pPE3YyJbTAThl IPAKTUYE-
CKOTO NPUMEHEHUsI MOJIEJEH, MPEICTAaBICHHBIX B
pabortax II. A. BaranoBa, MoxxHO cdopmMyaupo-
BaTh CIIEAYIOIINE OCHOBHBIE BBIBOJbI:

— YKa3aHHbIE MOJICJIM HE YUHUTHIBAIOT (DPU3UKO-
XHUMUYECKHE 0OCOOCHHOCTH BEIIECTB, CIIOCOOBI TI0-
CTYIUIEHUS B OpPraHU3M 4YeNOBeKa (MHIAIALMOH-
HBI, IEPOPATIbHBIN, HAKOXKHBIH ), 10JIOBO3PACTHBIE
0COOEHHOCTH OpraHU3Ma;

— HEBO3MOXKHO OILICHUTh BO3JIECTBUE BCEX
MOTEHLIUAJIbHO BPE/IHBIX BELLECTB;

— BCECTOPOHHSSI OLIEHKAa PUCKA BO3ICHCTBUS
Ha 3/I0POBbE YEJIOBEKA TOKCUKAHTOB XOTS U XKeJla-
TEJIbHA, HO PEaJIbHO HEOCYILIECTBUMA H3-3a OO0JIb-
I0ro 00BEMa HCCIIEIOBAHUS U TpeOyeMbIX Mare-
pHAJIBHBIX PECYPCOB, a TAKXKE H3-3a OTCYTCTBUS
a/IEKBaTHBIX JIaHHBIX 00 YpPOBHSX BO3JEHCTBUS U
NOTEHLUAJIbHOW OMACHOCTH PSAAA XUMHYECKHUX CO-
eIMHEHMI;

— pacuéThl 0 00EUM MOJIEISIM UCKAXKAIOT BbI-
X0JiHble AaHHble. OIHAKO, 1711 OLIEHKU pUCKa 370-
POBBIO OT BEILECTB, MOCTYIAIOIIUX B OKPY’Kalo-
HIyl0 cpeny, OoJibllle MOAXOIUT HCIIOJIb30BaHUE
JIMHENHO-KBAIPATUYHOW MOJEIH 34 CUET BO3MOXK-
HOCTH YY€Ta JIMHEWHOW 3aBUCUMOCTH MEXIY JO-
301 1 3¢ dexToM OT HeéE.

B nemoM, Ha OCHOBaHMM BBIIIEU3JIOKEHHOTO
NPEACTABIAETCS, YTO HAYYHO-METOJUYECKUE TIOJ-
XOJbl JUI OLICHKM PUCKA 30POBBIO B CIIydae IO-
POTOBBIX BELIECTB JIOJKHBI YUUTHIBATb M OTpa-
Karb:

— DKCHO3MIIMIO BO3JEHCTBYIOIIErO BEIECTBA
(myTb, BpeMsi, KOJIMUECTBO);

—  KOMIUIEKCHOCTb, ~ KOMOWHUPOBAHHOCTb,
MHOTI'OCPEOBOCTh IOCTYIIJIEHHUs BEILECTBA B Op-
TaHWU3M YEJIOBEKa,

— CIOCOOHOCTh BEIIECTBA TNpeBpaIlaTbcs MU
00pa30BHIBATh CIOKHBIE COEIMHEHHS B BO3IYII-
HOM TPOCTpaHCTBE [6];

— TpeabICTOpHIO 3a00JieBaHUM dYeJoBeKa U
HBIHEIIHEE COCTOSIHUE 3/I0pOBbsI (BO3MOXKHO 3a-
MOJIHEHUE aHKETHI 00ceayemMbiM) [7];

— Maccy Teja YeJl0BeKa;

— TI0JIOBO3pACTHBIE 0COOEHHOCTH OpraHn3Ma;

— HEJIMHENHYIO CBSA3b MEXy BETMUNHON JJ03bI

Summarizing the main results of practical ap-
plication of the models presented in the works of
P.A. Vaganov, it is possible to formulate the fol-
lowing main conclusions:

- these models do not take into account physi-
cal-chemical characteristics of substances, ways
of entering human body (inhalation, oral, skin),
age and sex characteristics of a body;

- it is impossible to assess the impact of all po-
tentially harmful substances;

- a comprehensive health risk assessment of
toxicants influence, although desirable, is not fea-
sible due to the large amount of research and ma-
terial resources required, as well as the lack of
adequate data on the levels of exposure and po-
tential hazard of a number of chemical com-
pounds;

- calculations on both models distort the out-
put data. However, to assess health risk from sub-
stances entering the environment, it is more ap-
propriate to use the linear-quadratic model due to
the possibility of taking into account the linear
dependence between the dose and the effect on it.

In general, on the basis of the above men-
tioned, it appears that scientific and methodologi-
cal approaches to health risk assessment for
threshold substances should take into account and
reflect:

- exposure of influencing substances (path,
time, number);

- complexity, combination, multi-mediality of
the substance in the human body;

- the ability of the substance to develop and
form complex compounds in the air [6];

- past medical history of a human and the cur-
rent state of health (it is possible to fill in the
questionnaire) [7];

- body weight of a person;

- age and sex characteristics of a body;

- non-linear connection between the magni-
tude of dose and effect, determined by it.
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1 3G PeKTOM, €10 00YCIOBINBACMOM.

Kpome Toro, oCHOBHOE OLIEHOYHOE ypaBHEHHE
JOJDKHO 0a3uMpoBaThCsl HA YpaBHEHHSIX JHHEHHO-
KBaJpaTUYHOM MOJIEIH, TOCKOJIbKY OHA MO3BOJISIET
MOJy4aTh, O-BUIUMOMY, Hanbojee 0ObEKTUBHBIE
pe3yibTaThl, JOMOJIHEHHEM KOTOPOH TOJDKHA OBITh
CHUCTeMa YypaBHEHUM, MO3BOJIAIOIIUX YYUTHIBATh
HEOOXOJMMBIC BBIIICTICPEUUCIICHHBIE YCIIOBHUSA H
apaMeTpBhl.

C npyroil CTOpPOHBI, IJi PEIICHUS MpO-
OJieMbl YXyIIIEHUS! Ka4eCTBa OKPY>KaIOUIeH Cpeibl
HEOOXO/IMMO YYUTBIBATH HE TOJBKO aHTPOIOTEH-
HOE BJIMSHHE Ha Hee, HO U paccMaTpuBaTh Tak
Ha3bIBAEMYIO IPHUPOJHYIO COCTABIIAIOLIYIO OKpY-
)Karome cpenpl. [Ipy 3TOM ee uccnenoBaHue u
yuer npu
reorpa)uuecKkorl OLIEHKH, OYEBHIHO, MO3BOJIUT

OCYILIECTBIICHUU 9KOJIOrO-
[OJy4aTh MaKCHMaJbHO OOBEKTHBHBIE pPE3YJIbTa-
Tel. B 3TO#l cBsi3u mpencrasnsercs nenecoodpas-
HBbIM pa3pa0OTKa METOAMKM OLEHKHM KJIMMaTuye-
CKOH KOM(OPTHOCTH TEPPUTOpUH, KOTOpast Oa3u-
pYeTCsl Ha COOTBETCTBYIOLEH KOHLIEIIIUN KIMMa-
THYECKOH KOM(OPTHOCTH M BKJIFOYAET psiji TOKa-
3arenell ydyera BIMSHUS MPUPOIHON Cpebl Ha ue-
joBeka [8, 9].

Mertoauka mpeamnoiaraeT pacdyer psaa oGuome-
TEOPOJIOTMUYECKUX TOKA3aTeNel, a TaKKe ONpesie-
JICHWE W MHTEPIPETALMIO MHTErPAJIBHOIO MOKa3a-
Tens kiumarudeckoit kompoptaoct (UITBK).

B uvacTHOCTH, Ha TEpBOM 3Tale OLIEHUBAETCS
TEIIOBOE BO3/IEMCTBUE HA OPTaHU3M IIPH TOMOIIHU
TaKUX  [ApaMeTpoB,  Kak:  IKBUBAJIEHTHO-
s¢¢pextuBHas temneparypa (ET), Guonornuecku
aktuBHas temneparypa (BAT), panguannonHas k-
BUBaJIeHTHO-3(ppexTuBHAss Temmeparypa (POIT),
calpl0 TEmIoBoro OanaHca Tena yenmoBeka (Q).
Bropoii sTan peanuzanyy METOOUKYU MPEAIIOIIara-
€T OCYILECTBICHUE OLIEHKH CTENEHU IaTOTeHHO-
ctu mereoycnoswuii (I). Ha Tpethem sTame mpeny-
cMaTpUBaeTcsi OIEHHBaHWE TIOTEHIMaja CcaMo-
ountneHus armochepst (Km).

WuTerpanbHblii  Mokazatenb OUOKIMMaTHYe-
CKOM KOM(OPTHOCTH, KaK WUTOT peaju3allu OIu-
CaHHOM METOAMKH, NpEAaracrcs OIpPENENsTh B
BHUJIE CYMMBbI 0aJUIOB OMOKIMMATHYECKOM OLIEHKH,
NOJTYYEHHBIX Ha Tpex 3Tanax. PaspaboraHHbIH HH-

In addition, the main estimation equation
should be based on the equations of the linear-
quadratic model, since, apparently, it allows ob-
taining the most objective results, supplemented
by a system of equations, allowing taking into
account the necessary conditions and parameters
listed above.

On the other hand, to solve the problem of en-
vironmental degradation, it is necessary to take
into account not only the anthropogenic impact
on the environment, but also to consider the so-
called natural component of the environment. At
the same time, its research and taking into ac-
count in the implementation of environmental and
geographical assessment, obviously, will allow
obtaining the most objective results. In this re-
gard, it is advisable to develop a methodology for
assessing the climatic comfort of the territory,
which is based on the relevant concept of climatic
comfort and includes a number of indices for the
influence of the natural environment on humans
[8,9].

The methodology involves the calculation of a
number of biometeorological indicators, as well
as the definition and interpretation of the integrat-
ed indicator of climatic comfort (11CC).

In particular, at the first stage, the thermal ef-
fect on the body is estimated using such parame-
ters as: equivalent-effective temperature (ET),
biologically active temperature (BAT), radiation
equivalent-effective temperature (RQET), the
balance of the thermal balance of the human body
(Q). The second phase of the methodology in-
volves assessing the pathogenicity degree of
weather conditions (). The third stage involves
assessing the potential for self-purification of the
atmosphere (Km).

As a result of the described technique, the in-
tegral index of bioclimatic comfort is proposed to
determine in the form of the sum of bioclimatic
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TerpabHBINA TIOKa3aTelb, MPEACTABIISAIONINN COO0i
CyMMy OajJIOB BCEX TpEX 3TaIlOB OICHKH KJIMMa-
TUYECKOM KOM(OPTHOCTH, YHUBEpCAJIEH IS JIO-
0ol mccienyeMold TePPUTOPUU U TIO3BOJISIET BBI-
SBUTh TaKH€ XapaKTePUCTHKH, Kak: KoM(opT,
miuckoMdopt u ymepeHHbIH auckompopt. Ilpu
TOM YYTE€HO BaXHOE BIIMSIHME COOCTBEHHO Me-
TEOPOJIOTHUYECKUX (PAKTOPOB HA 3/IOPOBHE, & TAKIKE
BO3MOXXHOCTh CHW)KCHMSI 3arpsi3HEHHOCTH TPOIO-
cdepsl BCIEICTBUE €€ MOTEHITHAIa K CAMOOYHIIIe-
HHIO.

OueBUIHO, YTO JIaHHOE MPEJCTABICHUE O He-
00XOIMMOI peaJi3aliiki TPEeX JTAloOB OICHKH
KIIMMAaTH9IeCKOH KOM(OPTHOCTH, a TaKKe MpPUHS-
THE BO BHUMAaHHE TaKUX OMOMETEOPOIOTMUECKUX
nHaekcoB u nokasarener, kak ET, BAT, POOT,
Qs, I, Km, sBisieTcss aBTOPCKUM MOAXOA0M K pe-
HICHUIO MPOOJIEMBI Pa3pabOTKU IMOKA3aTelsl yIo-
MSIHYTOM OLICHKHU.

3akawvyenue. B 3aKIi04YeHUM CTOHUT OTMeE-
TUTh, YTO Ppa3pabOTaHHBIC IOAXOIbI IO3BOJISAT
OIICHUBATh PHUCK 3JI0OPOBBIO HACEJIEHUSI, CBS3aH-
HBIM C aHTPOIIOI€HHOW COCTAaBIIAIOIIECH, 4 OPUTH-
HaJIbHAs KOHIICTIUS OIICHKH 9KO0JIOTO-
KJIIMMAaTUYeCKOM KOM(OPTHOCTH 00ECTIeUUuT BCe-
CTOPOHHOCTH yueTa (haKTOPOB MIPUPOTHON CPEIbI,
YTO, B CBOIO O4epe/ib, OyJeT CocoOCTBOBATH MO-
BBIIIEHUI0O OOBEKTHUBHOCTH  OCYIIECTBIISIEMBIX
OIICHOK, HAIpaBJIE€HHbIX B KOHEYHOM HTOre Ha
YIIy4IIeHHE KAauecTBa >KM3HU HACENIEHUS B paM-
KaX aKTyaJIbHOTO «YCTOWYMBOTO Pa3BUTHUS YeIO-

BC€UYCCTBa».
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[TetepOypra) / H. U. JIykssinona, E. C. Ilonosa //
Oxkoisornueckas xumua. — 2011, — T. 20, Ne 2.
— C. 114-120.

2. Awnppees, C.C. Kparkas Ouoxnumaruye-
ckas xapakrepuctuka PoctoBckoil oGmactu /

C. C. Augpees, E. C. AanpeeBa // Mereoponorust

evaluation obtained at three stages. The devel-
oped integral index, which is the sum of all three
stages of the of climatic comfort assessment, is
universal for any area and allows you to identify
characteristics such as comfort, discomfort and
moderate discomfort. This takes into account the
important impact of meteorological factors on
health, as well as the possibility of reducing the
pollution of the troposphere due to its potential
for self-purification.

It is obvious that this idea of the necessary
implementation of the three stages of climate
comfort assessment, as well as taking into ac-
count such biometeorological indices and indica-
tors as ET, BAT, RQET, Qs, |
thor's approach to the problem of developing an
index of the mentioned assessment.

Conclusion. In conclusion, it should be noted
that the developed approaches will allow you to
assess the health risk associated with the anthro-
pogenic component, and the original concept of
environmental and climatic comfort assessment

m, is the au-

will provide a comprehensive account of envi-
ronmental factors, which, in turn, will contribute
to the improving the assessments objectivity,
aimed ultimately at improving the quality of life
of the population within the framework of the
current "sustainable development of humankind".
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