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BBEJAEHHE

DKOJIOTUYECKAs AMUAESMUOIOTHUS SIBISICTCSI YACTHBIM HampaBlie-
HUEM 00IIeH MUIEMHUOIOTHH, KOTOPYIO BBIICIISIOT HapsiAy ¢ HH(DEK-
LIMOHHOM SIUJIEMHUOJIOTUEH, AHIEMHUOIOTHEH XPOHUYECKUX 00JIe3-
HEH, TCHETUUECKOHN SMUIECMHOJIOTHEH U COMATbHON SITHACMHOIOT -
eil [Bnacos, 2006]. B mmpokoM cMbICiIE 3TUAEMHOIOTUSL — 3TO Hay-
Ka O MacCOBBIX 3a00JICBAaHUIX UEIOBEKa, 3a/1a4eii KOTOPOil SBIsSETCS
M3yYCHHUE MMPUYKH, YCIOBUH (hopMUpOBaHUs 3a00JIEBAEMOCTH U Pa3-
paboTKa MepONpUsTHIA 110 ee npoduiakTuke [bemnskos u ap., 2001].

Pasnrranbie pa3aesnns SUAeMUONIOTHH  Oaromaps crieriuduke u3y-
YaeMOro 00BeKTa, 0COOEHHOCTSM IPUMEHSIEMBIX BMEIIATEIbCTB 1 BIHS-
HUIO TPE/IIIECTBYIOMIETO OMBITA CYIIIECTBEHHO OTIINYAIOTCS JAPYT OT JIPY-
ra ¥ KCHONb3YIOT HEKOTOpBIE CIELMATbHBIE METOMABI JTOTOJHUTEIBHO
K METOoJIaM OOIIel SMHIeMUOIOTHH. B 4acTHOCTH, CIIEIU(HKY SKOJIOTH-
YECKOM SIHUIEMIOJIOTHH COCTABIISICT KOHIICIIHS PUCKA, B KOTOPYIO BXO-
TISIT OTICHKA PYCKA M YIIPABICHUE PUCKOM MIPUIMHEHHS Bpe/a 310POBBIO
HaCeJeHHs OT 3arps3HEHHUs OKpY’KaroIer demoBeka cpeapl. Hactosmee
0CcOOMe TPEJICTABIISIET COOOH MOIBITKY PACCMOTPETh COJIEPIKaHHE IKO-
JIOTMYECKOH AMUIEMHUOJIOTHH C TOYKHU 3pEHHS 3TOU KOHLCTLIUH.

Teoperuueckoif OCHOBOW TSI OCBOCHUS JUCLUIUTUHBI SBIISTFOTCS
3HAHWE OCHOBHBIX IMOHSATHH OOLIEH SMUJAESMHOJIOIUU U TPEICTABICHHS
0 TIPUMEHEHUH STHIEMIOJIOTUIECKIX METOJIOB B O0JIACTH IKOJIOTHH Ue-
JIOBEKA, O TIOBEJICHNUH PA3IMIHBIX 3aTrPS3HSIONINX COSMHEHNH B TIPHPO-
JIe, MEXaHM3MaX UX TOKCHYECKOTO JISHCTBUS Ha OPTraHU3MBI, TIPOLIETyPe
OLICHKH MX BO3JICUCTBUS Ha OKPY>KAIOLIYIO CPEy. DTH 3HAHUS CTYJCHTBI
MIOTYYarOT MPY U3YYCHUH TaKUX AUCIUILUINH, KakK « TeXHOTeHHbIe cucTe-
MBI 1 DKOJIOTHYECKUI PUCKY, « IKOTOTUIECKAst TOKCUKOIOTHsD», « OlieHKa
BO3ICUCTBHS Ha OKpy»Karorryto cperxy (OBOC)» u mp.

Hcropudeckn skoorndeckas SMAIEMHOIOTHS KaK 9acTHOE Ha-
MpaBJieHUE OOIIeH MUIEMHIOIOTHHA CPOPMHUPOBATIACH HA OCHOBE JI0-
CTHKCHUM CAHUTAPHOM CTATUCTUKH, SMUAEMHOJIOTUU XPOHHUYECKUX
3a0oJieBaHul, MPOPECCUOHAILHOW TUTUEHBI M KPAeBON MEIMIIUHBI
BO BTOpOi1 mosioBUHE XX B., KOTJa 3arpsA3HEHUE OKPYKAIOUIEH Yeno-
BEKa CPEIbl CTaJI0 HeOe3pa3IMIHBIM IS 37J0POBBS OOIICH O IISIITIHI
Hacenenus. [lepBbie mpamMaTndeckre MpUMepsl MacCOBOM 3a0oeBae-
MOCTH ¥ CMEPTHOCTH JIIOJICH OT 3arpsi3HeHHs aTMoc(hepHOoro Bo3ayxa
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B NpOMBILIEHHBIX ropoaax (Jlonmon (BemukoOputanus), [lonopa
n Jloc-Anmxenec (CILIA)) B 1950-x TT. chirpanu 31ech KIIOUEBYIO
posb. B 3T ke roasl ObUIM UAEHTH(OUIUPOBAHBI COOCTBEHHO «IKO-
JIOTHYECKHE» 3a00JIeBaHM, BbI3BaHHBIC MMOCTYIJICHUEM B OPTaHU3M
C IPOLYKTaMH MTUTAHUS WK BOJOH H30BITOUHBIX KOJTMYECTB TOKCHYE-
CKUX BemecTB. [IpHunHON 3TOro SBUJIOCH HEMOHMMAHHUE ONAaCHOCTU
OT CTOYHBIX BOJ M BTOPUYHOE UX HCIOJb30BaHue. B pesynbrate cpe-
JIM SITOHCKOTO HaceJIeHUs1 HaOJIro1any BCIBILIKY OoJie3Held MunamaTa
n Wraii-Uraii. IlepBas ObLia BbI3BaHA M3IUIIHUM IOCTYIUICHUEM
B OpraHM3M PTYTH, a BTOpas — KaJMHEM.

HayuHno-TexHn4eckuil mporpecc NmpuBesl K U3MEHEHHMIO Xapak-
Tepa 3a00JIEBAEMOCTH HACEJICHUS M K CMEHE B3TJISI0B HA MPUUYHMHBI
OosezHell B MeIMIIMHCKOH Hayke (Tabin. 1). Ha aTom ocHOBanuu npu-
LIJI0 TIOHUMaHKe HeOOXOANMOCTH OLIEHKH PHUCKa MPUYMHEHUS Bpeaa
3/10pPOBBIO OTJEIBHOTO HHANBHUIYYMA.

Tabmuma 1

Tpu pol 6 I60110UUU COBPEMEHHOI INUOEMUOIOZUL
[no Susser M., Susser E., 1996]

Ananumuyeckuii Ipoghunraxmuue-
Ipa lapaduzma nooxo0 CKuUll n00X00

CanutapHas | Mwuasmarnde- | JleMoHCTpamus Hpenax,
CTaTHCTHKA cKast: KIIaCTePH3aALUH KaHaIu3amnus,
(mepBas OTpaBIICHHUE (COBMECTHOTO TIpO- | OYHCTKA
TIOJIOBUHA BPEIHBIMA SIBJICHUS) CITy9aeB
XIX B.) SMaHaISIMHI 3a00JIEBAaHUN 1

I10YBBI, BO3- cMepTen

JyXa ¥ BOJIBI
OnuaeMuo- Undexmmon- | JlabopatopHas m30- | Pa3prsIB mepe-
norust MHQEK- | Hasi: areHry JSIUS KYJIBTYp OT Jaun (BaKIMHBI,
IIMOHHBIX COOTBET- OOJIBHBIX ¥ N3 MECT | M3OJISLHS 3a-
Gone3Heit CTBYET 3a0oJIeBaHNUil, SKC- | PAKEHHBIX B
(xoHen cnenudude- MepUMEHTAIBHOE KapaHTHHE U
XIX B. — ckas 00JIe3Hb | BOCIIPOM3BEIICHNE MH(EKINOHHBIX
TriepBast 1moJo- 3apakeHUs OospHAIIAX,
BrHA XX B.) AHTHOMOTHKH )




DnuaeMu- «YepnHoro OTHOCHUTEILHBIA Koutpons
OJIOTHUS BCEX | SIIIMKa»: BO3- | PUCK BO3HUKHOBE- Haj hakTopamu
Oone3neit JICWCTBUE HA HUs O0JE3HU IS pHCKa yepe3 u3-
(BTOpas OpraHu3M M3y4aeMoro Bo3- MCHECHUE
MOJIOBUHA COOTHOCHUTCSI | JICUCTBUS o0pasa Ku3Hu
XX B.) C UCXOJ0M Ha YPOBHE (nuTanue, Gu-
0e3 00s13a- HHIUBUIA 3UYecKast aKTHB-
TEJILHOTO B MOMYJISIIIUHI HOCTb U JIp.) WIIH
3HAHUS YCIIOBUH CpeIb
rmaroreHesa (3arpsizHenue,
MMacCUBHOE
KypeHue u fap.)

OpnHako WHAWBHUIYabHBIE PUCKA CYMMHUPYIOTCS U OMPEIENISIOT
COCTOSIHHE OOIIECTBEHHOTO 37I0POBbsS, MIOATOMY OIICHKA PUCKA IPH-
YUHEHHS BpeJla 3J0POBBI0 YelIOBeKa Ha TOIYIJISAIIHOHHOM YPOBHE —
9TO KBHHTACCEHIIMS 3KOJIOTHIECKOH SMUAEMHUOIIOTHH, METOIOIOTHIO
KOTOpPO# Havamu pa3padareiBaTh U BHEAPATH B 80-x TT. XX Beka.

Prck — 3TO BEpOSATHOCTH HACTYIUICHHUS] HEOIArOMPHUITHOTO CO-
ObITHSA. B 9KONOTO-3MTHAEMHUOIOTHYECKIX HCCIEAOBAHUSAX TaKUM
COOBITHEM MOXKET OBITh KaK HeKeJIaTeIbHBIH HWCXO IS 3I0POBbS,
TaK M OMacHas dKCIo3uius. Pruck ompenensiercs BEpOSTHOCTHIO, TT0-
CIIEICTBUSIMH peaH3alli ¥ 3HAYMMOCTBIO TocnencTBuii (puc. 1).
TpagunoHHbIe aHAMTHYECKHE SMHAEMUOIOTHYECKHIE HCCIIeI0Ba-
HUS YK€ TIO3BOJISIOT ONPEAETUTh TIOKAa3aTeNl PUCKa TIPY CPaBHEHHUH
JIBYX TPYIIIl HAcEJIeHUs: ONBITHOM M KOHTPOJHHOM. B KOTOPTHBIX
WCCIIETIOBAHNSAX yCTAHABJIMBAIOT, BO CKOJIBKO pa3 BO3pPACTAaeT BEpO-
ATHOCTD TIOSIBIICHUS 3a00JIeBaHUS B Pe3yNbTaTe SKCIIO3UIUU B €IIH-
HUI[aX OTHOCHTEIHHOTO pHCKa. B HMCClegoBaHUSIX THUMA CPaBHEHHS
C KOHTpOJIeM («CITydail — KOHTPOJIbY», «case study») aHAIH3UPYIOT
BEPOATHOCTD IKCIIO3UITUH Y JIUII C OTIPEJIEIIEHHBIM THATHO30M H OTIpe-
JIEJIAIOT OTHOIICHNE IIIAHCOB: BO CKOJBKO pa3 BEPOATHOCTD JEHCTBHA
AKCITO3UIINH y OOITBHBIX BBIIIE, YEM Y 37I0POBBIX JIAIL. B 3THX ciydasx
OIIEHKa PUCKA TIOMOTAeT MOJATBEPIUTH WU OIPOBEPTHYTH PabOUyIO
TUIOTE3y, YCTAHOBHUTH CHITYy ACCOLMAINH MEXIy (hakTopoMm pucKa H
3(PEeKTOM OT ero BO3ICHCTBHUS Ha 3J0POBKE.



Puc. 1. Coomnowernue medxncdy eposimuocmoio
U BbIPAICEHHOCMbIO HeDNALONPUAMHBLX NOCLe0C UL
6030elicmaust Pakmopos okpydicaioujeli cpedvl

[Ipn opraHuzanMu aHAJUTUYECKUX SKOJIOTO-3MHUIAEMUOJIOTH-
YECKHUX HUCCIIEIOBAHUH CIIEeyeT yUUThIBATh HEKOTOPbIE OCOOCHHOCTH.
B wacTHOCTH, IPUMEHUTENBHO K MAKPOIKCIIO3ULIUH, T. €. SKCIO3ULIIH
BCEHl MOMyJISLHH, UCIIOIb3YIOTCSl €CTECTBEHHO-HayYHbIC JaHHBIE (CO-
CTaB MOBEPXHOCTHBIX MOPOJ, NPeo0Iafaoue CTPOUTENbHbBIE MaTe-
pHaibl, BBICOTa HaJl TOBEPXHOCTHIO OKeaHa, 00bEM OCaJKOB, OUHUCTKA
CTOYHBIX BOJ U T. [.) U aIMHUHUCTPATUBHBIC 0a3bl JAHHBIX, IOATOMY
1151 e€ aHaIM3a NOAXOJUT SKOJIOTHYECKUH IPUHLIUI OPTaHU3allH1 HUC-
CJICZIOBAHMS, T. €. CPAaBHEHHUE PErnOHOB. {7151 aHaIM3a MUKPOIKCIIO3H-
UM HEOOXOIUMO NMPUMEHSTh BECh CIEKTP METOJO0B aHAJTUTUYECKOM
snuaemMuonorud. OIHUM M3 MEPCHEKTHBHBIX BApHAHTOB PEILCHHS
poOIEMbI OLICHKH SKCIIO3ULUH SIBJISIETCS] U3MEPEHHE He COOCTBEHHO
9KCHO3UINH, & IPU3HAKOB 3KCIIO3ULINU B OPTaHU3ME 4yesioBeka (Ono-
MapKepoB), KOTOPbIE NMPHCYTCTBYIOT, AaXe €CJIM OH HUYEro 00 HKC-
Mo3uLMU He 3HaeT. Hampumep, B Bosocax MOXeET OBITh M3MEpeHa
KOHLIEHTPALMs TSDKEJBIX METaJUIOB, B KJIETKaX MOTYT OBITh OOHapy-
JKEHbI IPU3HAKU JIEHCTBUS MOHM3UPYIOIIMX M3Iy4YeHUH. Y 3THX Me-
TOJOB MOJIEKYJISIPHOH 3MUAEMHOJIOIUN €CTh OO0JIbIIasi NepCIeKTHBA.
Hakomnnenue pe3ynbTaToB MOJOOHBIX MCCIEIOBAHUI IOMOIaeT pe-

math NpooJsieMbl Ha TII00aJIbHOM YPOBHE.
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B ouenke puckoB Ha MEPBOM MECTE CTOST UCCIIENOBATEIBCKUE
MporpaMMbl. B HUX M3y4aroT CBSI3U OOIECTBEHHO 3HAYUMBIX HCXO-
J0B ¢ pakTOpamMu pucKa (IKCIO3HLUSIMHE ), MOJCTUPYIOT 3aBUCUMOCTH
1 BBISICHSIIOT 3aBUCHUMOCTB YaCTOThI HCXOJI0B OT 3KCIIO3ULINHU, HATIPH-
Mep OLIEHUBAIOT BEPOSATHOCTH P PeKTa MPHU MAIbIX HHTEHCHUBHOCTSIX
BO3ACUCTBHS M JKCIIO3HMLHUIO B TMOMYJSILUH, Ha pabOYMX MECTax, B
KUIUIIAX Tpaxgad. s ModydeHUs 3TUX JAHHBIX HCIOJB3YIOTCS
BC€ JOCTYITHBIE HCTOYHHKH.

Ha ocHOBaHMUM NaHHBIX, MOJYyYEHHBIX B MCCIIEI0BAHUAX, TPOBO-
JAT CyMMapHYIO OLIEHKY, KOTOpasi MO3BOJISIET OTBETUTh Ha BOIPOC,
KaKoBO BIMSHHE (pakTopa pucKa Ha TMOMYJISILUIO B MTOKa3aTeNsX CKO-
pOCTH pacnpocTpaHeHus (MHIUAESHTHOCTH, HHIIMJCHCA) HeO1aronpu-
aTHBIX 3¢ dekToB. g moncka myTel CHIKEHHS pUCKa HEOOXOIMMO
MPOCYUTATH HKCHO3UIMH U 3PPEKTHl Ha 3A0POBBE ATl OYAYIIUX CO-
OBITHH, YTO MpPEACTaBISAET COO0H BUPTYyaTbHBIN aHANN3 MPOTHOCTH-
YECKOro Xapakrepa. BakHyro ponb 37ech UrpaeT pacdeT CHUKEHHS
MHIUJIEHTHOCTH B pe3yJibTaTeé YMEHBIIEHUs HKCHO3MIMU. Tarke
OTHOCHUTEJIBHO CHIDKEHHUS KOHIIEHTpallMd TOKCHUYECKOIo BeEIlecTBa
B CpeJie PUCK OLIEHHBAIOT B TIOKA3aTeNsIX 0€30MacHOCTH, EAMHUYHOTO
pHUCKa WM TOMYJIAIUOHHOTO PUCKa B 3aBUCUMOCTH OT MEXaHHM3Ma UX
JeCTBUS, KOTOPBIE HYKHO BBIPA3UTh B YHU(HUIIMPOBAHHOH (opme.

CyMmMapHasi OLIeHKa PHCKa CTaHOBHTCS OCHOBOM ISl pa3padoT-
KH METOJIOB PETYJIMPOBaHUs prcKa. TakuMu METOAaMH MOTYT OBITH
3aKOHO/IaTeNIbHbIE 3aIpeThl (HalpUMep, 3alpeT Ha HCIOJIb30BaHHE
acOecTa B CTPOMUTEIILCTBE KUIIBIX M OOLIECTBEHHBIX OMEIEHUI WIIN
MOJIHBIM 3ampeT, Kak 3TO MMEET MECTO B OOJBLIMHCTBE Pa3BUTHIX
CTpaH), peKOMEHAALUU, B TOM YHCJIE MO3UTUBHBIE YKOHOMHYECKHE
CTUMYJIBI K 3aME€HE TEXHOJIOTHH, IPOCBETUTENbCKAs! IEATENBHOCTb.

B ananuze pHCKOB 3aKOHOJATENSIMH U TOCYJAapCTBEHHBIMU
areHTCTBAaMH PHCK SIBIISIETCS MPOM3BOJHBIM OT BEpOATHOCTH HeOa-
ronpusTHBIX 3G QeKToB 1 uX TsbKecTd. BMmemarenbcTBa 11 yMeHb-
LIEHUs pUCKA PACCMATPUBAIOTCA B COYETAHUHM C IOCIEICTBHUAMH,
K KOTOPBIM OHH MOT'YT IPUBECTH HA HAIIMOHAJILHOM, PETMOHATBHOM H
WHAWBUAYaTbHOM ypoBHe. Hanpumep, Kanana MHOTHE TOABI IPOH3-
BOJUT acOecT BBICOKOI'O KayecTBa M B OOJBIIOM KOJIHYECTBE. 3ampeT
Ha €ro UCMOJb30BaHWE BO MHOTMX CTpaHax MPHUBEN K COKPAIIEHUIO
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noTpeOJieHHsl, HO 3ampelieHue nponusBoacTBa B Kanaae npuseno Obl
K MCYE3HOBEHHUIO BCEH MPOMBIIIIEHHOCTH C OYEBHMJHBIMU HETaTHB-
HBIMH TIOCTIEICTBHAMU JUTS AOOBIBAIOIINX acOeCT PETMOHOB CTPaHBbI.
Ha ocHoBanuu nmpeoxeHnii rocy1apcTBEHHbIE areHTCTBA IPUHUMa-
0T pelIeHHsI, KOTOpbIE B OOJbILEH MM MEHBLICH CTEIIEHH OTPAYKAIOT
MIEPBUYHBIE TPENJIOKEHUHN SMUAEMHUONIOroB. KoHEeuHBIN pe3yibTar
Ha YPOBHE aIMHHUCTPATUBHBIX U MOJUTHYECKUX PEIICHHUH JHIIb OT-
YacTH 3aBUCUT OT HAYYHBIX, B T. Y. SMUAEMUOJOTHYECKUX, TaHHBIX.
OpHako yeM TOYHEee SMUAEMUOJIOTHYECKHE JAaHHBIE O PUCKE, TEM
OoJibliIe OKOHYATENBHOE PEILICHHE 3aBUCUT OT HUX.

B nocnennue gecatunerus XX B. aNMMAEMHOJOTHYECKHUE CBE-
JEHUSl MpUOOpEeNH IOPUAWYECKOe 3HAYeHHE M CTalH JOBOJBHO
LIMPOKO MCIOJB30BATHCS B CYNONPOU3BOJCTBE KaK CIOCOO AOKa-
3aTeNIbCTBAa MPUYUHHOM CBsI3H O0ie3HU ¢ sKkcno3unueit. Hanbonee
BOKHBIMH PE3yNbTaTaMH OBIIM pEUICHHS aMEpPUKAaHCKOro cyaa
0 KOMIEHCAIMU Ta0auHbIMU KaMIIaHUSIMH Bpe/a, HAHECEHHOI'0 MX
MPOIYKLIUEH TpaXaaHaMm.

OnuIeMHONIOTHIECKUE JaHHbIe, 00OCHOBBIBAIOIINE HEOOXOIU-
MOCTB ITPOBeIeHHUS MPO(YUITAKTUIECKON TPOrPaMMBI, CIYKAaT EPBbIM
1 B&KHBIM, HO HE peraroiuM (GpakTopoM ajs Havaja e€ peaau3amnnu.
Pematomumu  akTopaMu A1l IPOBENCHHUST TAKOW MPOrpaMMbl SIB-
JISIIOTCA LIEHHOCTH O0LIecTBa U HaJM4YUE JOCTaTOYHBIX WHBECTHILINH.
B yacTtHOCTH, B COBPEMEHHOM POCCHICKOM OOLIECTBE MPOJOIKAIOT
COXPaHSATHCS MPEeHEOPEKEHNUE «MaBIMKW») PUCKAMU Ui 310POBbS
1 COOTBETCTBEHHO TEPIIMMOCTb I'pax/1aH K KypWIbIIUKaM U IOBCe-
MECTHOM Mpoaaxe Tabaka, XOTsI 3aKOHOJATEIb MOCTEEHHO MEHSET
CHUTYalHIO, 3alIPETUB peKiiaMy TabaqHoi npoaykuuu. B npyrux crtpa-
Hax, B yacTHocTH B TailnaHne, KypeHue 3ampenieHo Bo Bcex o0le-
CTBEHHBIX MECTax, KpyI' TOPTOBBIX TOUEK OIPAaHUYEH, & KaueCTBO MPO-
JnaBaeMoi TabauyHOH MPOAYKIMH HE MOXET OBbITh MPHUBIEKATEIbHBIM
JUISL JKENMAIOUINX MOKYPHUTH BIIEPBBHIE.

Jis Toro 4toObl momoOHBIE KECTKUE aIMHUHUCTPATHBHBIC pe-
LIeHUs] ObUTHM MOJAEp:KaHbl OOLIECTBOM, HEOOXOIUM BBICOKHH YpO-
BeHb MH(OPMHPOBAHHOCTH HACEJCHUS O pe3yJbTaTrax 3KOJIOTo-
SMHUIEMHOJIOTHUECKUX HccieoBaHuid. Takum o0pa3oMm, TpeThbUM
3JIEMEHTOM METOJ0JIOTMHU aHAIIN3a PUCKa SIBISETCs HH(POPMHUPOBAHHE
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0 PHUCKE BCEX 3aMHTEPECOBAHHBIX JUI. Bce Tpu snemeHTa aHammsa
pHUCKa B3aUMOCBSI3aHBI MEXTy COOO0M, M JIHIIb UX COBOKYITHOCTH I10-
3BOJISICT BBISIBUTH CYIECTBYIOIIUE MPOOJIEMBI, pa3padoTaTh IyTH UX
pELIeHUS U CO3/1aTh YCIOBHS JIsl TPAKTUUYECKOM pean3aiu TUX pe-
menuii (puc. 2). Hacrosiiee nmocoOue npu3BaHO MOMOYb CTYEHTAM
pa3zo0paTbcst B 3TOH CIOXKHON METOOJIOTHH U TIO3BOJIUTH UM UCKATh
yTH €€ MPAKTUYECKOro MPUMEHEHHUSI.

OuneHka pucka Yupaiaenue puckom

HNupopmupoBanue o pucke

Puc. 2. Obwasn cxema ananusza pucka 0as 300p08bs HACELEHUSA
[Pesuu, 2004]

[lockonmpky W3y4YeHHE AMCHUIUIMHBI «OKOJOTHYECKas JITH-
JIEMHUOJIOTHs» B SIpOCIaBCKOM TOCYIapCTBEHHOM YHHUBEPCHUTETE
mM. [1. T'. JlemuioBa HanpaBiIeHO Ha (POPMUPOBAHHE DIIEMEHTOB Iie-
JIOTO psifia OOMIEKYJIbTYPHBIX M MPO(ECCHOHATBHBIX KOMIIETECHITUI
B cootBercTBUU ¢ OI'OC BIIO, aBTOp HACTOSIIEr0 U3JAaHUSI HAICCT-
cs1, 4To MarucTp no HanpasieHuto 022000.68 «3kosorus u MpupoI0-
MIOJIb30BaHUE» CyMeeT cpOpMHPOBATH

- TIy0OKOe MoHNMaHue (PUI0COPCKUX KOHIEIIHI eCTeCTBO3HA-
HUS W BJaJIeCHUE OCHOBAMH METOJIOJIOTUM HAYYHOTO TIO3HAHUS MPH
VM3YYCHUU Pa3IMYHBIX YPOBHEHW OpraHU3aliil MaTepUH, MPOCTpaH-
ctBa 1 Bpemernn (OK-1);



- BJIaJICHHE METOJaMHU OLIEHKHM PEeNpe3eHTATUBHOCTH MaTepHa-
na, o0bemMa BEIOOPOK MPH MOBEIECHUH KOJIMYECTBEHHBIX HCCIIEI0Ba-
HUH, CTATUCTUYECKUMHU METOJaMU CPAaBHEHUS TMOJTYyYEHHBIX AaHHBIX
u onpeaenenus 3akonomepnocreit (OK-4);

- BJIaJICHUE HaBbIKaMH CaMOCTOSTEIbHON HayUHO-HUCCIIEJ0BATEb-
CKOW paboThl U paboThl B HAYYHOM KOJUIEKTHBE, CIIOCOOHOCTBIO T0-
poxnath HoBble uaen (OK-6).

B pesynbraTte ocBOCHUS TUCUMIUIMHBI 00yJatouiicst OyneT

- 3HaTh (PaKTOPbI TEXHOTCHHOW OMAaCHOCTH IS 310pOBbs HaceJe-
HUS1, METOIOJIOTHIO OLIEHKH PUCKA U MPOLEIYPY YIPABIEHUS PUCKOM
C LIEJIBIO MOJTyYEHHSI MAaKCUMAJIBHBIX BBITOJ AJIS 3/10POBbSl HACEIEHUS;

- YMETh IUIAHUPOBATh U OPraHU30BBIBATH HKOJIOTO-3TUAEMHUOIIO-
rHYecKHe UcCie0BaHusl, BeIpadaThiBaTh pekomenaaunu 1s JIIP;

- BIAJETh MpeUeAeHTaMH U ObITh TOTOBBIM K IJIAHUPOBAHHUIO,
OpraHMu3allid U TPOBEIECHHUIO 3KOJIOrO-3MHAEMHUOJIOTHYECKUX
paccienoBaHui.
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1. AnuaemMuoIoru4YecKue NnepeMeHHbI€
B 3KOJIOTHYECKHUX UCC/IeA0BAHUAX

OCHOBHBIE BEIMYHHBI, ¢ KOTOPBIMHU UMEET JIEJI0 AMHIEMHUOJIOT, HC-
MOJIb3Ysl CTATUCTHYECKUI METON MCCIIEAO0BaHUs, MOTy4WIN Ha3BaHHE
SMUAEMHUOJIOTUYECKUX TIEPEMEHHBIX. DNUOeMUONOSUYECKA NePeMeH-
Hasi— 3TO JM100ask BEIMYMHA, KOTOPasi XapaKTepHU3yeT 3710pOBbE HaceIe-
HUSL WM OTIPEJIeIIsieT BIUSIONIHME Ha HEero (pakTopbl U MOXKET OBITh H3Me-
pEHa KOJIMYECTBEHHO WM KauecTBeHHO [bensakos, Cemenenko, 1997].

C u3BeCTHOH A0J€H YCIOBHOCTH MO>KHO BBIIEINTDH 5 KaTeropui
SMUIEMUOJIOTHYECKUX TIEPEMEHHBIX:

1) mepeMeHHbIE, XapaKTEePU3YIOIUe 310POBbE COBOKYITHOIO Ha-
CEJICHUS WM €ro OTACIbHBIX Tpymnn (3a0071€BaeMOCTb M BEIMYHUHBI,
OTpaXkarolye e€ MmocaeICTBHA);

2) mepeMeHHbIe, CoIepKalllie HHIUBUyaJIbHbIC XapaKTEPUCTH-
KH 310POBBIX U OOJIBHBIX ¥ MMEIOIINE OTHOLICHUE K 3I0POBBIO (BO3-
pacT, KpOBSIHOE JIaBJICHUE, KOHLUEHTpaLus clieu()uIeckux aHTUTEd,
YPOBEHB XOJIECTEpUHA WM CHIBOPOTOUYHBIX OEJIKOB H Ip.);

3) nepeMeHHBbIE U3 IPyHIbl HaKTOPOB, BBIACICHHBIX IO IPU3HAKY
o0paza >KU3HU JII0AEH, BKIIIOYas COLUATbHO-3KOHOMHUYECKHUH CTATYC;

4) mepeMeHHbIC M3 TPYIIIBl CPEIOBBIX (DAKTOPOB, BBIICICHHBIC
[0 NPU3HAKy 3arpsi3HEHMsT Cpeibl OOWTaHUs JIoAeH (coiepikaHue
BpEIHBIX BELICCTB B BO3/yXE, BOJE, MUIIIE U [TOYBE);

5) mepeMeHHbIe, OTPaKAIOLIUEe KaYeCTBO MEAMKO-CAaHUTAPHOH
MOMOIIM (AOCTYMHOCTh, CBOEBPEMEHHOCTh, MOJHOTA OXBaTa Mpo-
(UITAKTUYECKUMHU MEPOTPUSATHAMU, KBATH(PUKAIHUIA MEIULTHCKHX
pabOTHHKOB U T. I.).

Bce nepemenHble B TOW WM MHON Mepe SBISIOTCA MHIUKaTOPOM
3JI0pOBbsI HACEJIEHMS], HO IIEPBBIE ABE KATETOPHU HEMIOCPECTBEHHO Xa-
PaKTepU3yIOT 340POBbE, @ OCTAJIbHBIC BIMSIOT (MOTYT BJIMATH) Ha HETO.
WX u3ydyeHnneM 3aHUMaroTCs HE TOJIBKO SMUAEMHUOIIOTH, HO U CIIeUalI-
CThI B 00J1aCTH COLMATIbHON TUTHEHBI, SKOJIOTH, OPraHU3aTOPbI 31paBo-
OXPaHEHHUS U PyKOBOJUTEIHN KPYITHBIX IPOMBIIUIEHHBIX TPEAIPUATHH.

[lepemeHHBIEC XapaKTEPU3YIOTCI U3MEHUYMBOCTBIO (BapualbenbHo-
CTBI0) 3HAYCHUH, IPUPOJIa KOTOPOil HeoanHakoBa. Eciin HCKITIOUUTD
HU3MEHEHUS (OTKIJIOHEHHS), BbI3BAHHBIC MATOJIOTUEH, TO MOYHO BbI-
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JICJIUTh 3 TPYIIBI TPUYUH, ONPEACISAIONINX BapuaOeIbHOCTh IMepe-
MEHHBIX. K HUM OTHOCSITCS CcliyyaiiHble OMOJIOTUYECKUE OTKIOHEHHUS,
Kacaroluecsi KaKI0ro UHINBUIYyMa, BApHa0CeIIbHOCTh YCIOBHI Ha-
OJrO/ICHYSI ¥ BApUAOEITbHOCTD, OIpeieisieMast OIIMOKaMU U3MEPEHUS
[bensikos, 2001]. B cBsi3u co cka3aHHBIM CTaTHCTUYECKas 00padoT-
Ka pe3yJIbTaTOB SBIISICTCS O0OS3aTEIbHBIM PE3YJbTATOM HKOJIOTO-
SMUJIEMHUOJIOTUYECKUX UCCIISIOBAHUM.

1.1. llonyaayuoHHbIe nOKazameau
30dopoebs ueso8eKka

3n0poBbe, 1o omnpenenacHuto BO3, — 3To cocTosiHUE MOJHO-
ro (U3NYECKOro, IMCHXHYECKOTO W COIMAIFHOTO OJIaromoay4us,
a HE TOJBKO OTCYTCTBHE OOJe3HeH Win (PU3MUECKUX Ie(EKTOB.
AnbpTepHaTHBHO 00J€3HB, 1O ciioBaMm K. Mapkca, — 9To cTecHeHHas
B CBOeH cBOOOJIE XM3HB [ XauToB U 1p., 1995]. [lockonbKy criocoOs
OIIEHKH TIO3UTHBHOTO 37I0POBbsI HaceNeHHs ((PHU3NIECKOTO, TICHUXOIIO-
THYECKOTO U COIMAIBHOTO OJIaroIoTyynsi) pa3padoTaHbl HEJJ0CTaTOU-
HO, B SITUJIEMUOJIOTHU COCTOSIHUE 37I0POBBS OI[CHUBAIOT IO PaCIpO-
cTpaneHuro Oonesnelt [bemskos, 2001].

Crieruduka mpeaMera IKOJIOTHIECKON SIMUEMHOIOTHA COCTO-
WUT B HEKOTOPOM OTIPaHUYCHHWH pPACCMATPUBAEMBIX TPYII OOIEe3HEH
(rozomornyeckux Gopm). C 1aBHUX BpeMEH OH BKJIIOYAET MIPEUMY-
IIECTBEHHO XPOHMUYECKHE 3a005IeBaHUsI HENMH(EKIIMOHHOHN MTPHPOJIBI,
00yCITOBIIEHHBIE TOKCHYECKHIM JICHCTBHEM IKOJIOTHIECKUX (PaKTOPOB,
MMEIOIIHEe MPHOPUTETHOE 3HAYCHNE B TIOTEPE TPYAOCTIOCOOHOCTH Ha-
CEJICHUS 1 BOCIIPOM3BOJICTBE TPYIOBBIX PECYPCOB.

B Hacrosimee BpeMst K KOJOTHYECKH 3aBUCHMBIM M3MEHEHHSIM
310pOBbsI B HAIEH cTpaHe B EPBYIO ouepeab OTHOCAT [PeBuu, 2004 ]:

- 3a00JIeBaHMSI OPT'aHOB JIBIXaHUSI, BKITFOUAsi OPOHXUAJIBHYIO aCTMY;

- HapyIIeHUsI MYKCKOTO U KEHCKOTO PETPOTyKTHBHOTO 3/I0PO-
BbsI, B TOM YHCIIe paHHHE TTOTEPH TUIO/A, CTIOHTaHHbBIE A00PTHI, TECTO-
31, BPOXKJICHHBIE TIOPOKU PA3BUTHS,

- HapyIIeHNs HEPBHO-TICHXHYECKOTO Pa3BUTHS JIETEH;

- 3I0KaYeCTBEHHBIE HOBOOOPA30BaHUSI — PaK JIETKUX, MOJIOYHOM
JKeJIe3bl, IIIUTOBUHOM JKEJIE3bI;
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- Ipyrue U3MEHEHUS COCTOSIHHS 3I0POBBS, Pa3BUTUE KOTOPBIX
00YyCIIOBJICHO KOMILJICKCOM T'€HETHYECKUX, MUMMYHO-TEHETHUECKUX,
MH(DEKIMOHHBIX U IPYTUX (aKTOPOB.

EBporeiickoe areHTCTBO MO OXpaHE OKPYXKArOIIe CpPelbl UMEET
CBOU MEPEYCHb IKOJIOTUUECKU 00YCIIOBICHHBIX 3a00ieBaHmi (Ta0m. 2).

Tabmnuma 2

Ilepeuens IKkon02uUeCKU 00YCNI08IEHHBIX 3A00N€6aHUIL,
ymeepcoennvlit Egponeiickum azenmcmeom
no oxpane okpyxcaroujeii cpeoot 6 2003 2.

Hosonozuueckas
Okonozuueckue pakmopbvl pucka
gopma
NHpexunoHuse Mukpo6HOe 3arpsi3HeHHE BObI, IPOJYKTOB IHUTAa-
3a001eBaHNA HUS 1 BO3/1yXa; MOTEIJICHUE KIuMaTa
KypeHnue (akTHBHOE U TACCUBHOE); BO3/ICHCTBHE
KaHIIEpOTeHHBIX (pakTopoB — acOecra, OeH30:7a,
COCAMHEHUH XpoMa, MOIHIUKINYECKHX apoMaTHye-
3710Ka4eCTBEHHbIC
ckux yraeBonopoaoB (ITAY) u mpyrux XUMHYECKIX
HOBOOOPa30BaHU
BEIIIECTB, a TaKKe PU3NIECKUX (PaKTOpOB
— paauiuH, pagona, Y O-u3nydeHus; n30bITOK
YKMPOB B IIPOJIyKTaX MTUTAHUS
Cepreuto Kypenne (akTuBHOE ¥ TACCHBHOE); BO3/ICHCTBHE aT-
COCpI[I/lCTI)Ie MOC(EpHOro Bo3/yXa C IOBBIIICHHBIM COACPKaHHEM
Y B3BEIIEHHBIX YaCTHUI], MOHOOKCHA YIIepPOa, CBUH-
3a0oJieBaHus

" 3a001eBaHus
OPraHoOB J(BIXaHUsI

11a ¥ APYTUX BEIIECTB, 00IaAAI0IINX KapMOTOKCH-
YECKUM JICHCTBHEM; BHICOKHI YPOBEHB X0JleCTEpHHA
B IIPOJIyKTax MUTaHU; CTPECCOBBIC CUTYaIN

Bricokoe coneprkanue )KUPOB B MPOTYKTax IHTa-

Jnaber
HUA, MaJiasa (I)I/ISI/I‘IeCKaH AKTUBHOCTbH
3aboneBanus Huxkens; HEeKOTOpbIEC MECTULIMIBI, B TOM YHCIIE TIEH-
KOXH TaxJIOP(PCHOI; AIJICPTCHBI B IPOIYKTAaX MUTAHUS
Hapyienms Kanmuii, pTyTh, CBUHEIT; (hTANATHI M IPYTHE IIac-
Py TI/I(i)I/IKaTOpI)I; BCIICCTBA, BHI3bIBAIOINEC HAPYHICHUC
PENPOIyKTHBHOTO
3IOPOBDA SHAOKpUHHOTrO ctatyca — JIJIT, nMoKCHHBI,
P IIXb u npyrue CO3
Hapymenue .
HEDBHO CBHUHEII, PTYTh, MCTHJIPTYTh, KaJIMHUil; HEKOTOPBIC
p MECTULU I, (pochopopraHYecKIe BEIIeCTRA,;
MICUXUYIECKOTO

pa3BUTHsA OeTei

I1Xb, n1MoKCUHBI
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B ycnoBusix 3arpsi3HeHUsT OKPYXKAIOLIEH Cpebl MHOTHUE U3 ATUX
3200JIeBaHU MPOTEKAIOT ATUITUYHO, TPOUCXOJUT OMOJIOKEHUE HO30-
sorudeckux GopM. B pesynbrare moJIBUNKHOCTH COCTOSIHUS OKPYIKa-
IOIIEH CpeJlbl CTPYKTYpa PKOJIOTUYECKH 3aBUCUMON 3a001€BaCMOCTH
MTOCTOSTHHO U3MEHSIETCS.

CortacHO TIPOTHO3Y, BBITOJHEHHOMY BcemupHbiM 6ankom, BO3
u 'apBapackoii MKOJIONW 00IECTBEHHOTO 3ApaBooxpaHeHus B 1996 r.,
pecriuparopsblie 3a0oneBanust kK 2020 T. mepeMecTsTcs ¢ MepBoro Me-
CTa Ha YETBEPTOE, OCTPHIC KUIIICUHbIC HPEKIIMHA — CO BTOPOTO HAa IIIe-
CTOE€, a MAaTOJOTUsI IEPUHATATIBFHOIO IEPHOAA — C TPETHETO Ha ACBSITOE.
[lepBoe MecTo 1O PacIPOCTPaHEHHOCTH 3aMET HIIeMUUYecKasi O0JIe3Hb
cepzla, BTOpoe — JTOPOKHO-TPAHCIIOPTHBIE MTPOUCIIECTBUS, a TPEThE
— 3a00JIeBaHMsI COCYJIOB TOJIOBHOTO Mo3ra [Pesud u np., 2004].

Kpowme Toro, cienyeT OTMETUTH, YTO C TEUEHUEM BPEMEHU B DKO-
JIOTUMECKOH AMHIEMUOJIOTHUH TEPMHUH 00JIE3Hb (JIMarHO3) MPUHUMAET
Bce OoJiee IMPOKOE TOJIKOBAHUE U YCJIOBHBIM XapakTep. ITO 00b-
SICHSETCSI TEM, 4TO 3a00JIEBAEMOCTh U MOCIIEAYIONAas CMEPTHOCTh —
HauboJIee ApaMaTHUSCKUE TIOCICICTBUS JIJIS 3JI0POBBSI.

B monynsiuu OHM COCTaBISIOT JIMIb BEpUIMHY akcOepra,
BKJIIOYAIOIIET0 BeCh CIIEKTP OMOJOTHYECKUX OTBETOB Ha JICHCTBHE
AKOJIOTHYECcKOTo (hakTopa pucka (puc. 3). B ocHoBaHWM TUpaMUIbI
HaXOMATCS CIydau ¢ 0ECCHMITOMHBIMHU U CyOKITMHUYSCKUMU CTa-
IUSIMH 3a00JICBaHUIM.

[MpodunakTrueckas HaNPaBICHHOCTb 3KOJOTHYECKON AMHIEMU-
OJIOTUU BBIPAXKAeTCS B CTPEMJICHHH YCTAHOBHUTH KaK MOXHO pPaHbIIE
HAYaJl0 HETaTUBHOTO BIUSHUS 3arpsi3HCHHSI CPEIbl Ha IOIMYJISIH-
OHHOE 3/10pOBBE JIIOJIe. B 3TOM momoraer mpoBeieHHEe TECTOB Ha
Onomapkepsl B mporecce Ouomonutopurra. [lostomy mpu omuca-
HUU OOIIUX 3aKOHOMEPHOCTEH PacHpOCTPAHECHHOCTH IKOJOTHYCCKH
00yCIIOBIICHHBIX 3a00JICBaHUN B PABHOW CTENCHH I0J TEPMHUHOM
«00JIe3Hb» MOXKET IMO/IPa3yMeBaThCs JH00E PETUCTPUPYEMOE OTKIIO-
HEHUE B COCTOSIHUU 3J0POBbBSI, HAIPUMEP TUCTAPMOHUYHOCTH Pa3BU-
THSl, WIIK PACIIPOCTPAHEHHOCTh TOI'O WJIM HHOTO OMOMapKepa B TIOITy-
s, OCOOCHHOCTBEO HEKOTOPBIX OIICHUBAEMBIX COCTOSHUIM, TAKUX
KaK TUCTAPMOHUYHOCTD PA3BUTHS U YPOBEHb (DU3HMUECKOTO PA3BUTHSI,
SIBJISIETCSI TO, UTO OHU MUMEIOT MHTETPAIbHBIA XapaKTep U ONpeaess-
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IOTCSl TI0 COBOKYIHOCTH MOP(O(PHU3UOIOTUIECKUX MapaMeTpOB WH-
IuBHIO0B. TeM He MeHee MO-IpEeKHEMY Hapsily ¢ 3a00JIeBaeMOCTBIO
OCHOBHBIMHU TMOKAa3aTeIsIMU OOIIECTBEHHOI'O 3/I0POBbS MPOAOIIKAIOT
0CTaBaThCSl CMEPTHOCTh M POXKAAEMOCTb.

Puc. 3. Cxemamuueckuii cnexmp 6uonocuueckozo omeema
Ha 8o30elicmeue IK002UYecko2o pakmopa pucka [Dxonozus ... 2006]

KosimuecTBEeHHO COCTOSTHHE 310pPOBbS HACEJICHHSI, TPOKHUBAIOLIE-
ro Ha ONPEAETICHHON TEPPUTOPUH, OIUCHIBAIOT C ITOMOILBIO MTOKa3a-
TeJel, KOTOpble MOXHO pa3AeiIuTh Ha ABE IPYIIIBL:

1) moxaszaTeny pacnpoCTPaHEHHOCTH 3a00JIeBaHUN, XapaKTepH-
3YIOIIME JIOJII0 HACEJIEHUsI C ONpPEIe/ICHHBIM JUAarHO30M B KOHKPET-
HBI MOMEHT BPEMEHH;

2) mokasareny, OLEHHBAIOLINE YacTOTy BOSHUKHOBEHHUS HOBBIX
cilyyaeB 3a00JI€BaHUS B TEUEHHUE ONPEICIIEHHOTO BPEMEHH.

B cootBercTBUM ¢ (QyHKLUMEH 3TH [TOKa3aTesd MOAPa3aeIsIOT
Ha XapaKTepU3YIOIUe COCTOSHUE 30POBbs ONPEACICHHON TPpyI-
bl HACEJICHMSI M Ha UCTIOJIb3yEeMBble JJI CPaBHEHUs IBYX MK Ooee
IPYII HaCEICHHUS.

[TockobKy KOI0T0-3MHIEMHOIOTHIECKUE UCCIIEIOBAHUS HOCSAT
MOMYJISIUOHHBIM XapakTep, TO a0CONIOTHBIC BEIMYUHBI MaJIONpH-
TOAHBI 11l CPABHEHUS OTIEJIBHBIX SIBJICHUI U OLEHKH CBSI3U MEXKIY
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HUMU. FIX UCIIONB3YIOT KaK MMPOMEKYTOUHYIO CTAIMIO ISl TIOJIyYEHUS
OTHOCHTEJIbHBIX IoKa3ateneii. OCHOBHBIMM BHUJAMH OTHOCUTEIIBHBIX
nokKa3aTelieil SBIISIOTCS SKCTCHCUBHBIC, MHTCHCUBHBIC U MOKAa3aTEIIH

HaTJISTHOCTH, a TAKKE CTaHIapTU30BaHHBIC KO3(DPHUIIMEHTHI.
Oxcmencushvie noxkazamenu, WIA OTHOCHUTEIIbBHBIC BEITHMYHMHBI
pacnpenenenus, IUPOKO NPUMEHSIOT IIPU U3YYEHUU CTPYKTYpPHI SB-
JICHHUS, pa3JI€JICHNS €70 HAa COCTABHBIE YaCTHU, OIPEAEIICHUS YIEIbHO-

r'0 Beca 3TOU 4acTH MO OTHOIICHUIO K 1esioMy (Tadu. 3).

Tabnuua 3

Pacnpeodenenue pabouux N-20 yexa no uucay ciyuaes

8pEeMEHHOIl ympamul mMpPyoocnocoOHOCHmU 6 meueHue 200a
[no Benakoesy u op., 2001]

Yucno sabonesanuu | Jons pabouux, %

0 37,9
1 29,7
2 21,4
3 5,5
4 34
5 2,1

Bcero 100,0

AHaJIOrHYHBIM 06p8.30M MOTyT OBITH BBIYUCJICHBI, HAIIpUMCD,
OKCTCHCUBHBIC MOKA3aTCIIU IIPUINH CMCPTHOCTHU 11O (l)OpMy.]'Iel

Yucno cmepmenvbubix UCX0008 Om 0OHOU NPULUHBL

x 100

Yucno CMepmelbHblX UCX0008 Om 8cex npuvuUH

DKCTEHCHBHBIC TTOKA3aTeIH, KaK U APYTUE SMTUASMHUOIOTUISCKUE
MEPEMEHHBIC, MOTYT OBITh MPEJICTABICHBI HE TOJNBKO B MPOIEHTAX
(%), HO W KaKk OTHOIIEHHWE K JIOOOMY JIPYyTrOMy YHWCITY, TPUHATOMY
3a ocHoBanue — Ha 1 000 (%o), 10 000 u T. 1. OcHOBaHUE BHIOMPAIOT
B COOTBETCTBUU ¢ Kod(dunmeHTom 10", mpuveM ¢ TAKHUM pacueToM,
4TOOBI XOTs OBl OJIHA BEJMYHMHA MOKA3aTellsl ObLIA MPECTABIICHA Iie-
JIBIM YHCIIOM.

Humencusnvie noxasamenu, WIA OTHOCUTCIbHBIC BEITUYHHBI
YaCcTOThI, XapaKTePU3YIOT YacTOTy (YPOBEHb, PACTIPOCTPAHEHHOCTH)
KaKHX-THOO MPOIECCOB WK SBJICHUHN, MPOUCXOIAIINX B ONMPEIEIICH-
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HoM cpene. OCHOBHBIM OTJIMYMEM OTHOUIEHHH 4acTOTHI (MHTEHCHB-
HOCTH) OT OTHOUICHWH pacnpeneseHusi (IKCTEHCHBHOCTH) SIBIISICTCS
TO, YTO WX BCETJa MOJYYaroT MPU CONOCTABICHUU JABYX Pa3IHYHBIX
3HAYEHUH, CBSI3aHHBIX MEX1y coOoi. Hanpumep, nzyuaemyro mory-
TSMI0 (COBOKYITHOE HaceleHHue, AETH, B3POCIbIe W JIp.) COMOCTaB-
JSIIOT C MPOMCXOSIIIMMH B 3TOH Cpeae SIBICHUAMHU (POXKIaeMOCTh,
3a00J1€BaeMOCTb, CMEPTHOCTh U 1p.). Hanbonpiee anamutuueckoe
3HaYeHUE UMEIOT MHTEHCUBHBIC MIOKA3aTEIH, BBIYUCIICHHBIC ISl CPaB-
HUBAEMBIX TPYII MAaKCUMAaJIbHO OJHOPOIHBIX I10 MOJY, BO3PACTy HO-
30JIOTUYECKO (hopMe U TIp.

OCHOBHBIMH OTHOCUTEJIbHBIMH BEJIMYMHAMHU YaCTOTHI (MHTEHCHB-
HOCTH) SIBIISIFOTCSl TIOKA3aTeNN MOPaKEHHOCTH, WM MPEBAJICHTHOCTH,
U ToKa3aTenu 3a00JeBaeMOCTH, WM MHIUIEHTHOCTH. ClenyeT oTMe-
THUTh, YTO TEPMUHBI «IIOPAKCHHOCTHY» M «3a00J7€BaeMOCTh» («pacrpo-
CTPaHEHHOCTBH» M «0OJIE3HEHHOCTBY) U3-3a Pa3sMBITOCTH CEMaHTHKU
JOBOJIBHO YacTO MCIONB3YIOTCS TPOU3BOIBHO. [10 3T0i nprumHe B 1o-
CIIeHHE OBl B OTEYECTBEHHOM MEIMIIMHCKON CTATUCTUKE CTAIIU MPH-
MEHSATh aHTJIMHCKHE TEPMUHBL, peKOMeH10BaHHbIe KomMuTeToM 2Kcnep-
toB BO3: prevalence (mpeBaleHTHOCTD) U incidence (AHIUACHTHOCTB).

B aHTnos3b1YHON NUTEpaType 3TH TEPMHUHBI OAHO3HAYHBI: Hpe-
eanenmnocms — Bce 3a00JIEBaHUS, 3aPETHCTPUPOBAHHBIC CPEIH
HaCEJIeHUs, UHYUOEHMHOCIb — BHOBb BBISABICHHBIE 3a00JCBaHUSI.
OpnHako cienyeT UMETh B BUAY, YTO MPOOJIEMBI X HCIIOJIb30BAHUS
Bce paBHO ocraroTcs. B ogHux ydyeOHukax [Bnacos, 2006] st tep-
MUHBI TIHLITYTCSI MO-PYCCKH TaK, KaK MIPOU3HOCATCS MO-aHTTTUHCKH —
npeBaieHc u uHImAeHc. B apyrux [Pesuu u ap., 2004] ux BooOuIe
OTHOCAT K ko3¢ punmentam. Hanpumep, npeBaleHTHOCTh HA3bIBAIOT
KOY(QUIMEHTOM pacipoCTPaHEHHOCTH 3aboneBanuid K = Hmn Ko-
3G GULKMEHTOM MOPAKEHHOCTH, UMes B BUAY MEPEBOA aHTIHHCKUX
TEPMUHOB — prevalence rate wmm prevalence ratio. IlogoOHsie pas-
HOYTEHUS CBHICTEIBCTBYIOT O TOM, YTO B SMHUIEMHOJIOTUH €IUHbIH
TEPMUHOJIOTUYECKUH armnapaT emie TOIbKO BbIpadaThIBaeTCsL.

Ilpesanenmuocms  (PacrpoCTPaHEHHOCTb,  MOPaKEHHOCTB)
— YHUCIO CYIIECTBYIOIIMX CIy4aeB HeOMarompuaTtHeX 3¢dekros
Ha 310poBbe moael (Oone3Hel) B NOOOH KOHKPETHBIA MOMEHT
BpeMeHH. B aToM ciyyae He 00s3aTeNbHO YUYHMTBHIBATh TOJBKO TEX,
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KTO HCIBITBIBACT ACHCTBHUE Q)aKTopa pucka. HpeBaJ]eHTHOCTL — OTO
MMPOCTO YUCIO MMCHOUIUXCHA CIIy4acB 0oJle3HU B OHpCI[eJ'IeHHHﬁ MO-
MCHT, IOJCJIICHHOC Ha O6LL[HI>'I pasMep NOoIyJaaluu.

Yucno UMernWUxXcs ciyiaes
6 OAHHBIIL MOMEHMN epemMenu

Ipesanenmuocmo =
Obwas nonynayus

Taxum 06pa3om, NPeBaJIeHTHOCTh — TO OTHOCUTEIIbHAS YacTOTa
(BepOSATHOCTH) B MOMYJISILMU (TPYIIIIE JIIOJICH) HEKOTOPOTro NpU3HaKa,
KOTOpasi BRIPAXKACTCS B JIOJISAX CIAMHHMIIBI, B MPOIICHTAX, H B OTHOIIIE-
HUU PEJIKUX COOBITHI — B YMCJIC CIy4YaeB HA THICSYY UM CTO THICSY
4enoBeK. Tak, eclii B MOMYJISILUK KYPAT YETBEPO U3 JIECATH YEIIOBEK,
TO MPEBAJIEHTHOCTH BhIpakatoT kKak 0,4 umu 40 %.

CymecTByIOT 2 OCHOBHBIX ITOKa3aTellsl MPEBaJICHTHOCTH: MO-
MEHTHBI (110 pe3yIbTaTaM OJJHOMOMEHTHOI'O 00CIeJOBaHMsI) U TTOKa-
3aTelslb CpelHEeH MOPaKeHHOCTH (IO Pe3yJsibTaTaM TEKYyIEero Habro-
JIeHYs 32 3200JIeBa€MOCTEHIO).

[IpeBaneHTHOCTD B i-if MOMEHT BPEMEHH PAaCCUUTHIBAIOT IO CJie-
OYIOIHUM (OopMyIiam:

P =(4./N,)- 1000,
rae P, — MOMEHTHBINM IMOKa3arenb MOPAKEHHOCTH; A, — obmiee
4UCII0 OOJBHBIX B i-H MOMEHT BpeMeHH; N, — o0mias 4MCIEHHOCTD
obcnmenoBaHHBIX B i-i MoMeHT Bpemenw; 1000 — koapdumment
nepecueTta Ha 1 ThIcA9y 4enoBeK (1o ocHoBaHuio 1 000 mmm B %o).
Jist 310KavecTBEHHBIX HOBOOOpa3oBanuit 6epyt ocHoarue 100 000.
[Toxazarens cpemHeli MPeBaIeHTHOCTH PACCUUTHIBAIOT 110 (hopMyJIe:

P =[(A't) / (N"T)]-1000,

rae P — nokasarens cpenHell IpeBaleHTHOCTH; A — YUCIIO Cllyda-
eB 3a00JeBaHMi, 3apeTUCTPUPOBAHHBIX 32 AHATU3UPYEMBIN HEPUOJT;
t — cpeaHss IJUTEIbHOCTh OJHOTO cilydyas 3a0ojieBaHMs B JIHSX,
T — anuTenbHOCTH HAOMIOACHUS, BBIpaXKEHHAS B THIX; N — cpeaHsis
yrciaeHHocTh nonyisanun; 1000 — koadduuunent nepecuera Ha | ThI-
Csi4y 4eJIOBeK.

[Tpy HATMYMK 3HAYMUTENBHBIX KOJIEOaHNH CPEHIOI0 YUCICHHOCTh
MOMYJISIIMN PACCUUTHIBAIOT IO (hOpMYyJIE:
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N=(N,+N_,)/2,

rae N, u N, — YUCICHHOCTh MOIYJIAIMK B Havale U KOHIE Ha-
OJTFOICHMSL.

[IpeBaleHTHOCTH MOYKHO OIICHHTH Ha OCHOBAaHUHM OOpamiaemo-
CTH HACEJCHHUS B MEIyYPESKICHHS, T. €. M0 MEIUIMHCKUM KapTam
WJIM CTPAaXOBBIM JIOKyMeHTaM. [10CKOIBKY He BCE JIFO U 00paliarTes
32 MEIMIIMHCKOM MOMOIIBI0, TAKMM METOOM HCCJIEIOBATEIb IOITY-
YaeT 3aHWKECHHYI0 BEIMUYUHY. MI3BECTHO, HAIIPUMED, YTO HEKOTOPHIC
o0pamarTcs 3a MEIUIMHCKON MOMOIIBI0, KOTa pa3Mep BHEITHE BH-
JUMOM OTYXOJI¥ TIPEBBIIIACT TOJIOBY YeJIOBEKa MM KOTJa 3Ta OITy-
XOJIb MEIIAaeT XOUTh WK HOCUTh OJIeKy. Hemano moneit ymupaer
OT XPOHUYECKHX 00JIe3HEH, 00paTUBIINCH 3a IOMOIIBIO TOJIBKO 32 He-
CKOJIBKO JIHEW 70 HACTYTUICHUS CMEPTH.

Bonee Tounble npeacTaBieHus O IPEBATCHTHOCTH 3a00JICBaHUS
(COCTOSIHMSI) MOXKHO TIOJIYYHTh MPH 00CICIOBAaHUH HACEIICHUS (ITUC-
MaHCEePU3alnH, MPOQUIAKTHISCKAX MEUIIMHCKHX OCMOTpax | T. I.).
Takue wccienoBaHus Ha3bIBAIOT UCCIEAOBAHUSMHU PACIPOCTPAHEH-
HocTtH (prevalence study, disease frequency servey, anri.). B stux
CITy4asix, BBISBIISISI CTAaH/IAPTHBIC IPU3HAKH 00JIE3HH, MOYKHO BBISIBHTH
0OJIBHBIX, KOTOPHIE €Il HEe 3aMETHIIN Y ce0sl OTKIIOHEHUH HITU ITPOCTO
HE UMEIOT JIOCTYI K MEIUIIMHCKON moMoInu. B Tabn. 4 mpuBoOasT-
Csl pe3yJIbTaThl IEPUOINIECCKIX HCCIIEIOBAHUI COCTOSHUS 310POBBS
n utanus HaceneHust CILIA (NHANES), no nanaeiv National Center
for Health statistics, CDC [Bmacos, 2004]. [IpeBasieHHOCTH 00I€3HH,
W3MEpeHHas MOAOOHBIM 00pa3oM, HA3BIBACTCS IMPEBATICHTHOCTHIO
10 BEISBIISIEMOCTH.

Tabnuma 4
Hpeeaﬂenmnocmb u36blm0‘ll-l0ﬁ Maccol meia
y 0emeii u noopocmroe CIIA (%)
B T00b1
O3paAcH, | 1963-1965 1971 1975- 1988000
rem 1966-1970% 1974 1980 1994
6-11 4 4 7 11 13
12-19 5% 6 5 11 14

*[Ipumedanue: OepeMeHHbIE )KeHIIMHBI HCKIF0OUeHbl HauuHas ¢ 1971 1.
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AHamuTHYECKHE BO3MOXKHOCTH TIOKA3aTessl MPEBATCHTHOCTH
OTpaHHYEHBI, TOCKOJIbKY OH 3aBUCHUT HE TOIBKO OT «CHJIbI OOJIE3HEH-
HOCTHY» H3y4aeMOW MOMYJISIIIUKI, HO U IPYTuX (HPaKTOPOB, HATPUMED:

® [POJOJDKUTENBHOCTh TEUCHUS 3a00seBanus (PU HEMPOI0I-
JKUTEIBHOW 0O0JIC3HU TTOKA3aTeIh MOPAKEHHOCTH HUXKE, YeM TIPH MPO-
JOJDKUTEIBHOM);

® TSDKECTh 3a00JieBaHus (€CITM OT KaKOH-THO0 OONe3HH yMHpaeT
0OJIBITIOE KOJTMUYECTBO JIFOICH, TIOKA3aTelTh PEBAICHTHOCTH CHIKACTCS);

® MUTPAIMOHHAS MOJBHXHOCTL HACENCHUs (ITPUTOK 3I0POBBIX
JIVIT HAPSITy C OTTOKOM OOJIBHBIX CITOCOOCTBYET MOHIKEHHIO TIPEBa-
JICHTHOCTH, ¥ HA000POT);

® YIyYIICHUE BO3MOXHOCTEH THATHOCTUKY BEJIET K YBEITUUCHHIO
moKa3areis;

® BHEJIPEHUE COBPEMEHHBIX METOJIOB JICUCHHS MPUBOANUT K CHU-
JKEHUIO TIOKA3aTelsl.

Bosiee cBOOOMHBIM OT BIUSHUS OTHX (AKTOPOB SIBIAETCS MOKA-
3aTeNlb MHIUACHTHOCTH, KOTOPBIH OTPakaeT YMCIO HOBBIX COOBITHIA
B TIOMYJISIIIUA B (PUKCUPOBAHHBIN Mepro]] BpeMeHH. NHIHACHTHOCTD
(ot anrn. incidence, incident number) OKa3bIBa€T CKOPOCTh PACIIPO-
CTpaHEHUs COOBITHSI.

Huyuoenmnocms (3a0071€Ba€MOCTb)  XapaKTEPU3yeT CKOPOCTh
pacnpocTpaHeHust OOJIE3HH Yepe3 YUCIO0 HOBBIX CITydaeB 3a00JIeBAHMUS
B €JIMHUILY BPEMEHH, MOJCICHHOE Ha pazMep MOMmysaiun. [I0CKOIbKY
H3y4yaeMble HOBBbIC COOBITHS B MOMYJISIIIUKM HE 00SI3aTEILHO SBIISIOTCS
Oone3HsIMU (HanpuUMep, MePBOE UCTIONB30BAHUE WHBEKIIMOHHOTO Hap-
KOTHKA WUJTH HAYAJIO BOXKICHUST aBTOMOOWMJIS), UCTIOh30BAHNE TEPMUHA
HHIUACHTHOCTh Hen30exHO. Tak jke Kak MBI TOJDKHBI 3HATH OTPE30K
BpPEMEHHU HAOJFOICHUS, YTOOBI PACCUMTATH CKOPOCTD JIBHIKEHUS MAIIIH-
HBI, MBI JIOJDKHBI OTPEJCTUTh CPOKH TS ONPEICIICHNS HHITHICHTHO-
ctu. B oTHOmIEHNH MHOTHX 00Je3HEi OObINas YacTh HACEICHUS He-
BOCMIpUUMYKBA. Hampumep, HEKTO, KTO 0O0JeT KOPhIO B JETCTBE HJIH
ObLT BaKIIMHUPOBAH, OOJIBIIIE HE IMEIOT PUCKA CHOBA 3a0071eTh. J{iis Ta-
KuX 00JIe3HEH OTHOCHTEBFHOE YHCIO HOBBIX CITydacB B OOIIEH MOMy-
JISIIAY MOTJI0 OBl 1aBaTh HETOYHOE MPEACTABICHUE O YacTOTe OOJIC3HU.
UYrto Hac AEHCTBUTEIBHO MHTEPECYET, €CTh JIU ClIydan OONE3HU CPeIu
TEX, KTO UCTIBITBIBACT PUCK. TakuM 00pa3oM, MoJTHAs MPOLeaypa Omnpe-
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ACICHUA MHIUACHTHOCTHU BKIFOYACT YMCJIO HOBBIX CIIY4YacB 3a OIpeac-
JICHHBIN OPOMEIKYTOK BPEMEHH, IMOACIICHHOC HA YUCJIO J'IIO,I[CI\/'I, nmoaBsep-
TaromnXxXcCs PUCKY. DTOT MOKa3arelib MMPOU3BOAUT OLICHKY BEPOATHOCTU
BOCIIPUUMYUBOI'O MHANBUAYYMA PA3BUTH 00JIe3Hb.

Yucno Hoswix cyuaes
3a ONpeOeneHHbII NPOMEN’CYMOK 8peMeHU

Hnyuoenmnocmo =
Honynayus pucka

JpyrumMu cnoBamMu, HMHIUACHTHOCTH XapaKTePU3yeT OTHOCH-
TEJNBHYI0 4acTOTY HOBBIX MaHH(ECTHBIX CIIy4acB 3a00JIeBaHUH, KO-
TOpBIC BOSHHKAIOT y HAOIFOIaEMOr0 KOHTUHTEHTA 32 OIPE]ICIICHHBIH
MepuoJ BPEMEHH, U BBIpaXKArOTCs 4HciaoM 3aboneBanuii Ha 1 000
(100, 10 000 u T. 11.) yenoBek B rox (365 aueit) wiu mecsi (30 nHei).
Ero paccuutsiBaroT 1o gopmyiie:

1=A4365-1000/(N-T),

rne [ — Tokaszarens 3a00JieBaeMOCTH (MHIIUICHTHOCTD);
A — gucio 3a00JIeBaHUM, 3apETHCTPUPOBAHHBIX 32 AHAN3UPYEMBINA
nepuoa BpeMeHu; N — cCpenHss YWCIEHHOCTh TOMYJISIUN PHCKa;
T — aHaTM3UPyEeMBbIil TIEpHO BpEMEHHU B THSX (BpeMs HaOIIOCHN);
365 — mepecueTHBIN KO(DPUITHMESHT HA TO/I.

CBenieHNsl 0 BHOBb 3apETUCTPUPOBAHHBIX CIydasx 3a00JIeBaHUS
MOJTy4aloT M3 MaTepHaIOB CTATHCTHYECKON OTYETHOCTH JedeOHO-
MPOOUITAKTHYECKNX YUPEXKICHUH, 1O IaHHBIM PEecTpoB, a Tak-
K€ B pe3yJibTare CHeNHadbHO OpPTaHW30BAaHHBIX WCCIEAOBAHUI.
st psima 3a00JIeBaHMM CYIIECTBYET cIiennaiabHas (opma Hm3Belle-
Huit: «/3Bemenue o OOIBHOM C BIIEPBBIE B )KM3HH YCTAHOBJIEHHBIM
MUATHO30M aKTHBHOTO TyOepKyJje3a, BEHEpHUECKON OOJIe3HH, TPH-
xo(uthu, paka WK APYyroro 3I0KaYeCTBEHHOTO HOBOOOPA30BaHUS»
(yuetHas dhopma Munznpasa Poccum Ne 281).

Bpaun He Bcerma mOBEpSIFOT €CTECTBEHHOMY IIPOIIECCY BBISB-
JICHUS] HOBBIX CIIy9aeB, MOCKOJIBKY B TMOIYJSIIIAA PETUCTPAIHS CO-
CTOSIHUSI MOKET OBITh HETOJIHOHM, a JUarHOCTHKAa B paMKax OOBIY-
HOW MPaKTUKU MOXET OKa3zaThCsi HeHaaexHou. Hampumep, Haua-
JI0 KypeHHUs MOAPOCTKAMHU OTPa)kaeTcs B MEAWIIMHCKHUX KapTax, HO
TOJIFKO TIPH LIEJIEBOM OIPOCE M KOHTPOJE TMPaBAMBOCTH OTBETOB
O00BEKTHBHBIMA METONAMHU (QHAJN3 BBIIBIXa€MOTO BO3IyXa) MOKHO
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YCTaHOBUTh UCTHHHYIO HMHIUJACHTHOCTh. [103TOMYy HMHIUICHTHOCTBH
CTPEMSTCSl OLICHUTh HE MO (POPMAIIbHBIM JAHHBIM, a HaOJronas 3a
BBIOOPKOW W3 TOMYJISIUN, TPUMEHSS TEepUOIUuYecKue 00cienoBa-
HUs. B CBSI3M ¢ TeM, 4TO YUCIEHHOCTh BBIOOPKU MOXKET OBITh HE0OIb-
IO, a TIepUOJi HAOJIOICHUSI HEe paBEeH W HE KPaTCH IIeJIOMY TOIy,
BBIYHCIISIFOT CYMMapHOE KOJIMYECTBO JIET HAOJIIOJICHUS 3a MallucH-
tamu. [Ipeamnonaraercs, 4yro, Hanpumep, 120 4YeIOBEKO-JIET PaBHBI
roay HaOmoneHus 3a 120 manueHTamu wiau 12 rogaM HaOJIOCHUIMA
3a 10 manuenTamMu. HIUMACHTHOCTD, ONIPEJICIICHHY IO TAKUM 00pa3oMm,
Ha3bIBAIOT «IUIOTHOCTh MHIUACHTHOCTWY (incidence density, aHrL.).
MHIMACHTHOCTH MIPENICTABISIET OCHOBHYIO MEpPY PUCKa — BEPOSTHO-
CTH U3y4aeMoro coobitus [Bmacos, 2004].

Cnemyer OTMETHTh, YTO WHTCHCHUBHBIC TI0Ka3aTeld CBSI3aHBI
MeX1y co0oii. B momymnsiiuu cTabMIIbHOTO pa3Mepa IpeBajJeHTHOCTh
3aBUCHT OT MHIIUJCHTHOCTH U JUIUTEIBHOCTH 3a00JICBAHUS U MOXKET
OBITh BBIYKCIICHA 110 POPMYIIC:

Hpe@a.lleHl’I’IHOCWlb = uHuu()eHmnocmb X OMuUmMenbHOCHb meveHus: OONesHU

OTO B3aMMOOTHOLICHHE SIBJISIETCS BayKHBIM, TaK KaK Yallle CPaBHU-
BAIOTCsI [I0KA3aTENN [IPEBAJICHTHOCTH, IIOCKOJIBKY X MPOILE HOIYYHTh.

Taxum o0Opa3om, cpaBHHBasi MOKa3zaTeld 3a00JIeBa€MOCTH, MbI
rojlaraeM, 4ro pa3HHLA B MPEBAJICHTHOCTH OTPAXKACT Pa3IUUM
B MHIUJIEHTHOCTH. J[eficTBUTENBHO, TOMYJISILNUS € OONbLICH TOpaskeH-
HOCTBIO 0OJIE3HBIO MO/BEpraeTcsi U 0oJiee BHICOKOMY PHCKY PacIpo-
cTpaHeHus 3a0oneBanus. OJHAKO Ta XK€ MOIYJISIH MOrJia Obl UMETh
W MEHBUIMH PUCK paclpocTpaHeHHs 3a00JeBaHus, HO ¢ Oojee IJu-
TEJIbHBIM TEUYEHHEM, HAlpUMEp, BCICACTBUE YIYUIICHHUS MEIULIMH-
CKOM ITOMOILM, KaK IpH JICYCHUH Auadera MHCYJIMHOM YBEIUIUBACT-
csl ero npeBaneHTHOCTh. Kpome Toro, ectb 3aboneBanus (HeipoceH-
COpHAsl TYyTOyXOCTh), KOTOpbIE HE BIMSIOT HA CMEPTHOCTb, U B 3TUX
Cllyyasix BBICOKasl IPEBAJICHTHOCTh HE 03HAYAET OMACHOCTH OOJIC3HHU.
B ciydae octpoii 00€3HH NPEBAICHTHOCTH MOXET CHHMIKATHCS HE
TOJIBKO 3@ CUET CMEPTENIbHBIX MCXO0/I0B, HO U 33 CUET BBI3JOPOBJICHUS,
KaK 3TO IPOUCXOJUT MIPHU TPHIIIIE.

W3-3a 37011 poOseMbl HHIMAECHTHOCTD SIBIISICTCS IPEATIOYTUTEIb-
HBIM II0Ka3aTeJeM /sl yCTaHOBJICHUsI MPUUMHHOCTH. [IpeBaneHTHOCTD

22



OoJiee TOJIE3HA B 37PAaBOOXPAHCHHUHU, B YACTHOCTH TPH OIPEICICHUN
Yrcia KOMKO-MECT B MEIUIIMHCKUX YUPEXKICHUSAX. VIHTEHCHBHBIE T10-
Ka3aTeny LUPOKO UCTIONB3YIOTCS B KIIMHUYECKON MeuunHe. Tak, 1ieH-
HOCTh KJIMHUKO-JTHarHOCTUYECKAX TECTOB BO3PaCTaeT IMPU BBICOKOM
MIPEBAJICHTHOCTH. TepareBTuiecKast k€ CTPaTEerys B IEJIOM OTIpeaeIs-
€TCsl, IOMUMO 3TOT0, 3HAHUEM BEPOATHOCTU BO3HUKHOBEHUS KOHKPET-
HOTO 3200JIeBaHHA B TIOCIIETYIOIIEM, €r0 WHITHICHTHOCTHIO.

[Ipu 3nMaEeMUOIOTHUECKON UHTEPIPETAIIMK TT0Ka3aTesei 3a00-
JIEBAEMOCTH CIIEAyeT YUUTHIBATh, YTO OTAEIHHO B3ATHIN IMOKa3aTelb
SIBJISICTCSI HanOoJiee OOITEeH OIEHKOM CpeHEel HHTECHCUBHOCTH DIIHIC-
MHUYECKOI0 MpOoILecca 3a aHANU3UpyeMblil iepuo. s geranuszanuu
9TOW XapaKTEPUCTHKH IEIeCO00pa3HO OMpEesaTh pa3Max Koseda-
HUH ypOBH:I 3a00JI€BACMOCTH B Pa3JIMYHBIC TIEPUOJIBI T0JIA TI0 PA3HO-
CTH MEXTy MaKCUMaJIbHBIM U MUHUMAIIbHBIM 3HAYEHUSMH, YTO Tpe-
OyeT craTucThuecKoi 00paboTKu pe3ynbratos [bessie u ap., 2001].

Jlnst obneryenust CpaBHEHUS U BOCTIPUATHS a0OCOFOTHBIX U OTHO-
CUTENBHBIX XapPaKTEPUCTHK IMHICMHOJIOTHICCKUX SIBICHUHA HCITONb-
3YIOT noKazamenu Hazasonocmu. B oTauyue ot moxkaszatesneil pacmnpe-
JIEJIEHUS] ¥ 9acTOTHl UX BBIYUCISIOT W3 BEIIMYHH, HEMOCPEICTBEHHO
HE CBSI3aHHBIX MeXay coboif. [lokazarenu HarIsAHOCTH AaloT 00-
Jie€ OTUETIIMBOE IPENICTABJICHHUE O XapaKTepe M3MEHEHUH SBIICHUS.
C 9T0i1 1IeNbI0 OJTHY W3 BEWYWH BHIOMPAIOT B KAUECTBE OCHOBAHUS
Juta cpaBHeHus, HanpuMep 3a 100 %, a ocTabHbIE BEIMYUHBI NEpe-
CUUTHIBAIOT 110 OTHOIICHHUIO K ATOW 0a3MCHON BETUYHHE.

Tabnwma 5
Cpeonssn npooonrscumenbHOCHb NPedbleaAHUs 6 CAyUOHApe GONbHbIX
2UNePMOHUYECKO OOIE3HBIO 6 PAZHBIX 603DACHIHBIX ZPYRNAX

Bospacm, Cpeonsis npoooadcumenbHoCmy Toxazamenv
2000l npedvIBaHUA 8 cMayuoHape HaenaoHocmu, %
15-19 15,6 60
20-24 20,2 77
25-29 253 97
30-39 26,1 100
40-49 29,2 112
50-59 33,7 129
60-69 39,3 151

70 u Gonee 42,9 164
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Kak cnenyer u3 manubix Tabn. 5 [bemskoB u np. 2001], ecnu
3a 100% npUHATH MPOJOKUTEIBHOCTh NMPEOBbIBAHUS B CTAallMOHA-
pe OonmbHBIX B Bo3pacte 30—39 jer, TO mokas3areiab HarJSTHOCTH
JUIs1 BO3pacTHOM rpymisl 15-19 ner Oyzaer paBen 60% Ha 0oCHOBaHUH
pelIeHus ClIeayIoIe MPOonopIUu:

26,1 — 100
15,6 —x,
otrkyna x = (15,6x100)/26,1 = 59,76; 4To MOKHO OKPYTJIUTH J10 60.

BaxxHbIM CBOMCTBOM MOKa3aTeNlel HATJSIHOCTH SIBISIETCS BO3-
MOXKHOCTH a0CTpParupoBaThCsl OT KOHKPETHBIX 3HAYCHUH M3y4aeMbIX
BEJIMYMH U MPEICTABUTh B HATJISIIHOW ()OPME OCHOBHYIO TEHICHIIUIO
B U3MEHEHHUAX U3y4aeMmoro siBjcHus. IMEeHHO mo3TOMy MoKa3aTeian
HAaIJISIIHOCTH IIMPOKO UCIHOJB3YIOT MPHU aHAU3E JUHAMUYECKUX Psi-
JIOB, T. €. YUCIIOBBIX PSIOB, XapaKTEPU3YIOLIUX MPOLIECC U3MEHEHHUS
U pa3BUTHS SBJICHUS BO BPEMEHH, KOTOPBIE MOKA3bIBAIOT TEMII POCTa
u TeMn npupocTta (Tadu. 6) [benskos u ap., 2001].

Tabmnuua 6

H3menenue uuciennocmu epaueil-xupypzoe 6 20pooe N
3a 1994-1998 2.

Abconomnoe ITloxazamenv Temn Temn
To0 -

uycio epayeti HA2NSOHOCMIUL pocma, % npupocma
1994 247 100,0 - -
1995 310 125,5 125,5 25,5
1996 361 146,1 116,4 16,4
1997 379 153,4 104,9 49
1998 400 161,9 105,5 5,5

Temn pocTa xapakTepusyeT OTHOIIeHHE (OOBIYHO BBIPAXKEHHOE
B TPOIIEHTaX) TOCIEIYIOIIEro ypOBH K MPEIbIIYIEMY U yKa3bIBa-
€T, Ha CKOJIBKO TTPOIEHTOB YBEIWYHJIICS WIIM YMEHBIINICS YPOBEHbD.
Tak, corimacHO AaHHBIM TaOJI. 6, TEMII pOCTa TOKa3aTeled dYucia
Bpaueil-xupypros B 1998 r. no cpaBuenuto ¢ 1997 r. paBusuics

(161,9/153,4)x100 = 105,5%.

ITokasaTenn B JTMHAMHUYECKOM Py MOTYT U3MEHSTBCS C pa3iny-

HOH CKOPOCTBIO, UTO XapaKTEPU3YETCsl BEIUUYUHON IPUPOCTA B €1U-

HHUIlY BPEMEHHM U ONPEIEISIETCS IIyTEM BBIUMTAHUS IIOCIEAYIOIIErO
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YICHA psaa U3 NpeAbIAYIICTO. B BO3pacCTarouieM JMHAaMUYE€CKOM pAdy
OpUPOCT UMECT MOJIOKUTCIIBHOC 3HAYCHUC, B Y6I>IBaIOH_ICM — OTpHU-
oaTcJIbHOC. I/ICHOJ'H:3Y$[ HpI/IBGZ[eHHLII‘/'I BbIIIIC IPUMEP, TEMII IPUPOCTA
MOZKHO OIIPEACIIUTD KaK

((161,9 — 153,4)/153,4)x100 = 5,541 ~ 5,5%.

HecnoxxHo 3aMeTHTB, 9TO TEMII IPUPOCTA B MPOIIEHTaX paBHSET-
cs temny pocta Munyc 100 [bensiko u np., 2001]. Ha puc. 4 nokaza-
TEJH HATJTSAHOCTH WCIOIB30BAHbI IS TOTO, YTOOBI TIPOJEMOHCTPH-
pOBaTh MHOTOJIETHIOI AMHAMUKY (CeKVIApHblll mpeHd) CMEPTHOCTH
OT BayKHEHIMX OoJe3HeH, MPUBOIANINX K CMEPTH B TIPOMBIIIIEHHO
pa3BuThix ctpaHax [Bmiacos, 2006].

%
140

120 ¢

100

80

1980 1982 1984 1986 1988 1990 1992 1994 1996

Puc. 4. smenenus cmepmnocmu om uemulpex npuyuH
6 xonye XX gexa ¢ CILLA

CMepTHOCTH (OpIHATa) CKOPPEKTHPOBAHA HA BO3PACTHYIO CTPYK-
TypY MOIYJISAINH (CTaHAAPTH30BaHAa) ¥ BEIpa’keHa B POIIEHTAX K YPOB-
ato 1980 1. (marnabIe Diabetes Research Working group Report).

Camplii pacTipoCTpaHEHHBIH BapHaHT HCITOJIB30BAHUS ITOKa3aTe-
JIe HaTTSAHOCTH — BBIYHCIICHHE OTHOCHUTEIBHOTO pHUcKa. s aTo-
ro MPUHUMAIOT 33 €IWHUIy PUCK HcXoja (HampuMep, CMEPTHOCTD)
B TPYIIIIE CAMOTO HMU3KOTO PHUCKA, a B TPYIIIAaX CPAaBHEHUS OIIpeIes-
IOT, BO CKOJIBKO pa3 pHUCK OoJbie 6a30BOT0. DTOT MpHUEM MPUMEHS-
eTCsl ISl TIPENICTaBICHUSI PEe3ybTaTOB MCCIEIOBAaHUI KOTOPT, THIIA
«cIydail — KOHTPOJIb» W KOHTPOJINPYEMBIX HCIIBITAHNH.
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CranpgapTu3anys napaMeTpoB 3a00J€BaEMOCTH HACEJICHHUS BbI-
MOJHSIETCS JISL TOTO, YTOOBI IIPU CPAaBHEHUU CTATHCTHUECKUX BEIH-
YMH YCTPAHUTh Pa3IMuusl, BOSHUKAIOIINE OT BIMSHUS JPYTUX CYIIe-
CTBEHHBIX TPU3HAKOB IMOMYJSALUH, KOTOPbIE HAa3bIBAIOT BMEIIUBAIO-
mmMucs ¢aktopamu. Hampumep, cpaBHHBaThH CMEPTHOCTH B ABYX
CTpaHax cjelyeT IOclie YCTPAaHEHHUS pa3HUIIBI B BO3PACTHOM COCTaBe
HaceseHusl. TakuM 00pa3oM, crmanoapmu3o8anHovle KO3phuyuenmol
3200J1€Ba€MOCTH MOKA3bIBAIOT, KaK BeJIMKa Oblia Obl 3200J1€Ba€MOCTh
B CpaBHUBAEMbIX TPYIIax, ecid Obl BO3PACTHOW COCTaB B HUX OBLI
oauHaKoB. IIpu OTCYTCTBUU yBEpEHHOCTH B OJHOPOJHOCTH BO3PACT-
HOTO COCTaBa WJIM HAIMYKHW Pa3IUyus Mo JI0OOMY Apyromy Hpu3Ha-
KY, KOTODBIH CIIOCOOEH MOBJIHUATH HA YPOBEHb 3a00JIEBAEMOCTH, BbI-
BOJIbI, OCHOBaHHBIE HA OOIIMX OKA3aTeNsIX, MOTYT OBITh OIIMOOYHBI.

CymectByroT 3 criocoba cTaHIapTH3aLWU: MPSIMOM, KOCBEHHBIN
u oOpaTHbIA. BRIOOp TOro MM MHOTO METOZAa ONpelelsieTcs Xapak-
TEpOM JaHHBIX, KOTOpbIE HMEIOTCS B pacnopsbkeHnn. Hanbonee Tou-
HBIM SIBJIIETCS KOCBEHHBIH METOJ, 2 HaMMEHEe TOYHBIM — 00paT-
HbIld. OOpaTHBI METOA cilelyeT MPUMEHATh TOJIBKO B TOM Cllyyae,
KOTJja OTCYTCTBYIOT JaHHBIE O BO3PACTHON CTPYKTYPE CPAaBHUBAEMBIX
IpyMI, HO ecThb MH(OpMaIHI O BO3PACTHOM COCTaBe OONBHBIX HIIH
ymepiux [Pesunu u ap., 2004].

Brluucnenne cTaHAapTH30BaHHBIX KO3()(UIMEHTOB (HampH-
Mep, JeTalbHOCTH) MNPSMBIM CIIOCOOOM MPOM3BOAAT CIIEIYIOLIIM
croco0oM:

1) B kauecTBe CTaHAAapTa NPUHUMAIOT MOBO3PACTHOE paclpese-
JICHWE B OJJHOH U3 Pyl CPAaBHEHUSI WIIM CPEJHUN BO3PACTHOM COCTaB
o0enx rpyn B % uin %o;

2) moBo3pacTHbIE KOAPPHULUUEHTHI JETANBHOCTH, yCTaHABIUBAC-
MbI€ B Ka)IIOW M3y4aeMOW TrpyIIie, yMHOKAIOT Ha OTHOCHUTEJbHbIC
MOKa3aTeNy MOBO3PACTHOTO PaclpeeieHns CTaHAapTa;

3) momyueHHbIE MPOU3BEACHUS IEJAT Ha OCHOBAaHUE, MO KO-
TOpoMy OBIT PaccuMTaH CTaHIAPT, U CYMMHPYIOT, B pe3yjbTaTe
Yero Mojy4yaroT CTaHAapTH30BaHHbIC KodpduuueHTsl Ha 1 000 nam
10 000 nacenenus [bensiko u ap., 2001].

PaccMoTpuM THIIOTETHYECKUI pHUMEp, B KOTOPOM CPaBHHBA-
I0TCSl 2 IPOM3BO/ICTBA, HA KOTOPBIX 3aHATO OAMHAKOBOE YHUCIO pa-
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OOTHHKOB U BBISIBJICHO OJJUHAKOBOE YMCIIO CIIy4acB M3ydaeMoil 0o-
ne3nu (Tabdin. 7). bonee Toro, uucno ciy4yaeB OJUHAKOBO B KaXKIOH
BO3pAacTHOM rpyIllie, pa3invyaercs JIMIIb BO3pacTHas CTPYKTypa pa-
00YUX pa3HBIX MPOU3BOICTB.

Tabmuua 7

Cpaguenue 06yx npou3e00cme no uacmome paKa HOCO2I10MKU

IIpouszsoocmeo A IIpouszeoocmeo B

- © . v .
s . Abconromuoe uucno Sl Abconromnoe uucno S
é’ 3 s > >
SIS S S
" = S
= pabouux | A S 'S | pabouux crydacs $3
paka =2 paxa S 8

20-30 2 500 0 0 1 500 0 0

3140 4 000 6 1,5 3000 6 2

41-50 1 000 2 2 2 000 2 1
51-60 500 2 4 1500 2 1,33
Bcezo 8000 10 1,25 8 000 10 1,25

[Tpumeuanne: obriee grcio ciayvaeB paka Ha 1 000 pabodnx BEYHCIICTCS
HE CYMMHPOBAaHHEM 3HAYEHUH B KOJIOHKE, a JeJICHHEM 3HAa4YeHHIl B CTPOKE
«BCETO» — (YHCIO0 cirydaes/uncio padounx)x 1000.

Ha cnenyromem sramne (Tadi. 8) MOXKHO CpaBHHUTH 2 TPOU3BO/I-
CTBa MO YacToTe paka. [Ipumem 3a craHAapT BO3pacTHYIO CTPYKTYPY
paboTHHUKOB Mpom3BoACTBa B. /s kakmoit BO3pacTHOH TpYIIIBI Ya-
CTOTY CITydaeB Ha mpou3BojcTBe A (umcio ciaydaeB Ha 1 000) ymHO-
JKaeM Ha YUCIIO PaOOTHUKOB ATOTO BO3pacTa Ha MPOW3BOACTBE B.
Taxum 00pazoM Moy4aeM 4HCIIO OKHUAAEMBIX CIIy4aeB, TO €CTh TO,
KOTOpOEe HaOJIIoAaoch OBl Ha MPOM3BOACTBE A, eciii TaMm ObuTa OBl
Ta K€ BO3pacTHasl CTPYKTypa, Kak U Ha npousBoacTtse B. binarogaps
TOMY, 9TO PaOOTHHKH MOJIOXE, MPOU3BOJCTBO A HMEET TaKoe Ke
CyMMapHOE€ YHCJIO cly4aeB, Kak mpou3BoacTtBo B. C mompaBkoit
Ha OCOOCHHOCTH BO3PACTHOH CTPYKTYpHI paOOTHHKOB 4acTOTa paka
Ha TIPOM3BOJICTBE A B IOJITOpA pasa BEIIIIE.

[Ipu mpsiMo¥ cTaHIAPTHU3AIMN B PaBHOW CTETIEHH MOKHO OBLIO
OBl B3STh 32 CTAHIAPT BO3PACTHYIO CTPYKTYPY PabOTHUKOB MPOMU3-
BOJICTBA A, W TOTAa OBl MBI MOJYYMIA YHCIIO OXKHIAEMBIX CIydaeB
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Ha Ipou3BOJICTBE B npu Bo3pactHol cTpykType A. COOTBETCTBEHHO
YUCJIO OXHUJAACMbIX CIy4yaeB JJIsl MPOU3BOJCTBA B ObLIO OBl HUXKE
10. B Hamem cirydae UTOTOBbIC 3HAUCHHSI B IIOCJICIHUX JIBYX CTOJO-
nax tady. 8 — 3TO rOTOBBIE CTaHJAPTH30BAHHBIC KOIPPUIIUEHTHI
[Brnacos, 2006].

Tabnuua 8

Cpasnenue 08yx NPoU3600CHME NO YACHOME PAKA HOCO2TIOMKU
3 IIpoussoocmeo Abcontomnoe uucio
§ A B 02ICUOACMBIX CTLYUACE
g Yucno Abconomnoe yucio Ha npoussoocmee A,
% cnydaes ecu Obl umena mecmo
g‘* Ha pabouux CAYHAes | gospacmunas cmpykmypa
Q 1 000 uen. paxa npouseoocmea B

20-30 0 1500 0 0

3140 1,5 3000 6 4.5

41-50 2 2 000 2 4

51-60 4 1500 2 6

Bcezo 1,25 8 000 10 14,5

KocBenHbIfi (HEmpsAMOI) METON CTaHIAPTHU3AIIMU OOMINX TIO-
KasaTejedl MPUMEHSIOT, KOTJa HET CBEACHUH O BO3PAacTHOM (WM
O IPYTrOMY NIPU3HAKY) paclpeIeICHUN OOIbHBIX H, CIIE0BATEIBHO,
HEBO3MOKHO OTPECIUTh MOBO3PACTHBIC YPOBHH 3a00JICBAEMOCTH.
CyTh METOJ1a 3aKIJII0YaeTCs B TOM, YTO 33 CTAHAAPT MPUHUMAIOT I10-
KazaTenu 3a00JIeBAEMOCTH JUIsl AaHAIOTUYHBIX TPYII U3 JPYTHX CO-
BOKYIMHOCTEH (MOJyYCHHBIC MPH BHIOOPOYHOM HCCIICTOBAHUH, B3sI-
ThIC U3 JAHHBIX JUTEPATYPbl H T. JI.) ¥ BRICUUTHIBAIOT TAK HA3bIBAC-
MbIC OXHJIaeMbI€ YUCJIA JUIsl CPABHUBAEMBIX TPYII 00CIEAYEMBIX.
B kadecTBe MUTIOCTpanuy B Ta0JI. 9 moKa3aHa CTaHAapTHU3AIMSI KOC-
BEHHBIM METOJIOM IOKa3areiel 3a00JeBacMOCTH BHYTPUOOIBHNY-
HBIMH WH(EKIUIMH MMaIlMeHTOB JBYX Je4eOHbIX yupexaeHuit (JIY)
[bensakos u ap., 2001].
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Tabmnuua 9

Botuucnenue cmaudapmlwosaunblx nokaszameJeil 3a6onesaemocmu
8Hymplt60ﬂlel'lelMu MH¢€KI4M}1MM KOCBEHHBIM MEMO00M

Pacnpedencrue g § S ~ | «Oacudaemvier
nayueHmos SIS § $ wena
No 1o omoeneHusIM, § S o .
¥ R B S| 3abonesanuil
omoeseHus abc. yucio S 3 X
Jay = N S5s5§| T N
= S | €cf2F = =
> > R3S o N
N 5 S N N
1 210 101 2548 53,5 25,7
2 113 85 209.9 23,7 17,8
3 102 214 125.8 12,8 26,9
4 801 160 3379 270,7 54,1
Beero 1682 | 1143 - - -
Yuciio 3aboneBanuii 448 232 - 460,7 | 237,1
Ilokazarens
3a00J1€BAEMOCTH, 266,3 | 203,0 240,1 233,5 | 234,9
%o B TOIT

JIns mepBBIX OTAETICHUN ABYX JIEUEOHBIX YUPEKIEHHUH, COTITaCHO
Tab. 9, «OXKUIaeMbIe) YUCIIa 3a00JICBAHUNA OTIPEICISIFOTCS CIICTYTO-
UM o0pa3om:

(210/1000)x254,8 = 53,5 u (101/1000)x254,8 = 25.7;
a Imokasareiu 3a00J1eBaEMOCTH:
(448/460,7)x 240,1 = 233,5 u (232/237,1)x 240,1 = 234,9.

Ecnu Obl 320051€Ba€MOCTB O OT/ETICHUSIM COOTBETCTBOBAJIA TIPH-
HSITOMY CTaH/AApTY, TO YUCIIO 3a00JIeBaHUH B JIeUeOHOM YUPEKICHUH
Ne 1 cocrasuiio npumepHo 461, B JIY Ne 2 — 237, Pa3nenus dakTiue-
CKHe YrcIia 3a00J1eBaHM Ha «0KHUJaeMbIe» U YMHOXHB YaCTHOE Ha 00-
A TIoKa3atens 3a00J1eBaeMOCTH, TOJydaeM CTaHIapTH30BaHHEBIC
K03 UIMeHTH! 32001€BaeMOCTH BHYTPHOOIBHUYHBIMUA HHQEKIUSIMH
B CPaBHUBAEMBIX JieueOHBIX yupexaeHusx [bemskos u ap., 2001].

CrangapTu3aiius UCKITI0YaeT OITMOKY B OIIEHKE PabOThl OOIBHU-
IbI, CBSI3aHHYIO C OCOOCHHOCTSIMH TPOMWIISE M €MKOCTH OTJEICHHUH

29



JIY, HO He HMCKIIoYaeT APYrux ommbok. Hampumep, naxke ¢ yuerom
CHeLHAN3aMM KOEK JIETaJbHOCTh MOXKET OBITh 0Ooyiee BBICOKOU
B CTallMOHApE, KyJa MOCTYNaloT 00JbHbIE U3 HEOIaronoayYHbIX paii-
OHOB, TI0 cpaBHEHHIO ¢ JIY, 00CTyKUBAIOIINM 0JIarOMOIyYHYIO YacTh
ropoaa. CBs3bIBaTh BBICOKYIO JIETAIBHOCTh B TAKOM Cllydae ¢ pabo-
Tol Bpauel OyneT omuoOKoi.

Yame Bcero HempsAMYyI CTaHAAPTU3ALMIO MCIIOJB3YIOT Ul IO-
JYYCHUSI CMAHOAPMU306AHHOZ0 OMHOWIEHUA cmepmHocmu (stan-
dardized mortality ratio, SMR; wnu cmandapmu3zosanHou 3a001e6ae-
Mocmu) sl CPAaBHEHUSI CMEPTHOCTH B HECKOJIBKUX TpyIIax Hacene-
nus. [lokazarens SMR paBeH OTHOLIEHUIO (aKTHYECKOH CMEPTHOCTH
(uucnmy cmepTei) K oxxumaeMoin (oxxkumaemMomy umciy). Hampumep,
OH PaBeH OTHOILEHHIO CMEPTHOCTH B M3y4aeMoOW rpymmne padouux
3JIEKTPOITHOTO MPOU3BOACTBA K CMEPTHOCTH B MOMYJISLUHN MY>KUMH
C COOTBETCTBYIOILIUM PACIpPEIEIICHHEM I10 Bo3pacTy. IIpu cpaBHeHnn
HECKOJIBKMX CTPaH MCIOJb3YIOTCS YCIOBHBIE MOIMYJISALUHN, HApUMED
yCIIOBHAsI «CTaHIApTHas eBpoIleiickas momysauus». Tak, 6e3 craH-
JapTH3aluu [0 BO3PACTy 3aTPyAHUTENBHO OBLIO OBl COMOCTaBiie-
HHUE CMEpTHOCTH OT paka B EBpomne u pecny6nukax opiBaiero CCCP,
/1€ IPOAOIKUTENBHOCTD KU3HH CYILIECTBEHHO MEHBIIIE.

CranpapTuszanus CMEPTHOCTH MO BO3PacTy HE MCKIIOYaeT
apyrux omunbok. Hampumep, y paboyux XMMHUYECKOTO MPOU3BO-
CTBa CMEPTHOCTh MOXET OBITh HalileHa TaKOH ke, KaK B TOIYJIsi-
LU COOTBETCTBYIOWIEro Bo3pacta. OaHAKO MOAOOHBIH pe3yiabTaT
HE JJaeT OCHOBAHUH MpeJnosiaraTb OTCYTCTBHE BPEAHBIX YCIOBHM
Ha MPOU3BOJCTBE, MOCKOJIBKY pabdoTaroIue JIIOAW JOJKHB UMETh
U Bcerja UMEIOT CMEPTHOCTh HUXKE, YeM CMEPTHOCTH B 001IeH Mo-
nyiasuuu. B nenom y HacenaeHus u3-3a BBICOKOM CMEpPTHOCTHU He-
paboTapmuX ITOT MOKa3aTelb BhIIIE, YeM CMEPTHOCTh CpeIH pa-
ooTtaromux [Baacos, 2006].

Pe3ynbraTel comocTaBieHHsl CTaHAAPTU30BAHHBIX KOIPQULIN-
eHTOB (Tabia. 9) CBHACTENBCTBYIOT, YTO PA3IMYMs B MOKA3aTENsIX
3a0051eBaeMOCTH BHYTPUOOJIBHUYHBIME MH()EKIHUSIMU B COMOCTAB-
JISIEMBIX TPYIIax CBS3aHbI C MPUHAICKHOCTBIO OONBHBIX K Pa3HBIM
oraenenusm JIY. ComocraBineHue ke HCXOAHBIX OOIMIMX MoKa3aTe-
JIell MOTJIO MPHUBECTH K OIIMOOYHOMY BBIBONY. 3HauU€HHUE CTaHAap-
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TU30BaHHBIX KOA(P(PUIMEHTOB HENb3 HEAOOLEHNUBATh, OJHAKO BaXK-
HO YYHTBHIBaTh, YTO OHHU SIBISIIOTCSl YCIOBHBIMH BEJIMYMHAMHU, MPH-
TOJIHBIMH TOJIBKO JJIi CPAaBHUTEIBHOTO aHAJIN3a, HO HE NI OLEHKH
HWCTUHHOM 4YacTOTHl M3yYaeMbIX HIUAEMHOJIOTUYECKUX SIBICHUH
[bensikoB u ap., 2001].

CnenuanbHele (4acTHblE) KOI(DOUIMEHTH XapaKTepU3ylOT da-
CTOTY HACTYIUICHUS M3Y4aeMbIX COOBITHH JIsl OTAEIBHBIX KaTeropuid
HaceJieHUs1 (HalmpuMmep, B MOJIOBO3PACTHBIX IPYIax), TO €CTh JarOT
OoJiee ETaNbHYIO OLEHKY YPOBHEH pOXKIaeMOCTH, 3a00JIeBaeMOCTH
n cMmeptHocTH. Tak, cmeuuanbHbIl KOA(QQHULIMEHT pPOKAAEMOCTH,
KOTOpBIA BBIpaXKaeTcs Kak OTHOIIEHWE YHcia AeTed, pOAMBIINXCA
KUBBIMH, K CPEIHEMY YHMCIY >KEHIIMH (EepTHIBLHOTO (AETOPOIHO-
ro) Bo3pacta (1549 set) B %o, MOKa3bIBACT, CKOJIBKO JICTEH 32 OMH
ron poxkngaercs y 1 000 skeHIIUH AETOPOIHOTO BO3pacTa. 3HAYCHUE
9TOr0 YaCTHOTO KOA(P(PHULIMEHTA B OTIMYHE OT «IPyOOro» HE 3aBUCUT
OT JIOJH CTApPUKOB U JI€TEH B MOMYJISALIH.

3abo0s1eBaeMOCTb U CMEPTHOCTh M3y4aroT, KaK MPaBUIIO, B OTJCIb-
HBIX BO3PACTHBIX IPYIINax pa3ieNbHO sl My’KCKOT'O U ’KEHCKOTO T10J1a.
Brinensror mokasaTtenu 340poBbs AeTckoro Hacenenust (0—14 mer),
noapocTkoB (1517 ner), HaceneHus TpyIOCHOCOOHOTO Bo3pacTa
(18-59 ner nnst MmyxumnH 1 18—54 1y1s KEHIIMH) U JIUIL CTApIIUX BO3-
pacTHBIX Tpymn. BHYTpH 3TUX BO3pacTHBIX TPYII YaCcTO ONMPEAETSIOT
roKas3aTenu Jyisl MATH- U JeCATUIETHUX UHTepBanoB. [lepeuncnennsle
MOKa3aTeIl MOTYT OBbITh TIOJIy4eHbl HA OCHOBE JIAHHBIX TOCYAAPCTBEH-
HOW cTatucTuku. OHU MO3BOJISIOT OXapaKTepU30BaTh IMPOLIECCH M3-
MEHEHHUSI COCTOSHUS MOIMYJISAINY, MPOKUBAIOIIEH Ha OIpeeeHHON
Tepputopun. OJJHAKO 4acTo TpeOyeTcs OUEHUTH BIUSHUE KOHKPETHBIX
(aKTOpoB OKpYKaloIIeH cpelbl Ha COCTOSHUE 3J0POBbS HACEICHHMS
WM OTIPEACINUTD IPHYMHBI MTOBBIIECHUS 3200J1€BAEMOCTH B ONIPECICH-
HOW monyJssinuu. B 3Tux cityyasx oCyIecTBIISIOT ClielaibHO OpraHu-
30BaHHBIC AMUIEMUOJIOTHUECKUE uccaenoBanus [Pesud u ap., 2004].

[Ipn onmcaHuu KOrOPTHOI'O HCCJIEAOBAHUSA, CBSA3BIBAIOIIETO
3aboneBanue (cocrosiaue, d3PQext, ucxom) ¢ 3kcrnosuimed (pak-
TOPOM PHUCKA), BEIYUCIISIIOT OTHOCUTEbHBIE MOKA3aTeNH MO YUCITY
oOcnenoBanubiX (A, B, C, D) n xiraccupumpoBaHHBIX, KakK Mpea-
cTaBlieHO B Tabu. 10.
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Tab6muma 10

Buviuucnenue noxkazameneii céasu 6onesnu u IKcno3uuuu

Oxcnozuyus bonesnw Beeso
(npuznar) Ecmo Hem

Ectp A B A+B

Her C D C+D

[Ipumeuanue: A, B, C, D — uncno o0cie10BaHHBIX B Pa3HBIX TPYIINaX.

Hcxons u3 cxembl, peAcTaBieHHo B Taba. 10, MOXXHO paccum-
TaTh PsiJ TOKa3aTeNIel PUCKA.

Puck pasuthb O0Ne3Hb NPU HATMYMK OKCrosuimu: R = A/(A + B).

Puck pa3suth 3a0051€BaHNE TIPU OTCYTCTBUU 3KCIIO3UIINU:

R=C/(C+D).

AOGcCo0THAs pa3HOCTh PUCKOB (absolute risk difference, ARD):

ARD =A/(A+B)-C/(C+D)=R —R,

OTHOCHUTENBHBIN puck (relative risk, RR):

RR=[A/(A+B)|/[C(C+D)]=R /R,

CHKeHre OTHOCUTETBLHOTO pucka (relative risk reduction, RRR):

RRR =1-RR.

[laxch Ha pa3BuTHE OOJIE3HHU MTPU HATMYKH (aKkTopa pucka = A/B.

[anck! Ha pa3BuTHE O0JIE3HM TPH OTCYTCTBUHM (hakTopa pucka = C/D.

OTHOIIeHNEe IIaHCOB — OTHOIIEHHE IIAHCOB Ha pa3BUTHE 00-
JIC3HU MPH HAJIMYUHU (paKTOpa pHcKa K IIaHCaM IPU €ro OTCYTCTBHH
(odds ratio, OR):

OR = (A/B)/(C/D).

CTaTUCTUUYECKYHO 3HAYUMOCTD MOBBIIICHHUSI PHCKA B OJIHOW U3 TPYIIIT
10 CPaBHEHUIO C JIPYTroi OLIEHUBAIOT C TMIOMOIIBIO 008EPUMENILHOZO UH-
mepeana (JJN). loBepuTensHBIN UHTEPBAI TSI OTHOCUTEILHOTO PUCKA
(RR) m npyrux oTHOCUTENbHBIX BenmuuuH (ARD, RRR, OR) paccunThl-
BalOT TaK K€, KaK W JUId MPOYUX OTHOCUTENBbHBIX BenuuuH. Ecim [N
HE BKJIIOYACT CIUHHUILY, TO RR CTaTUCTUUSCKU 3HAYUMO OTIMYACTCS
OT €/IMHUIIbI, UHBIMH CJIOBAMU — CPaBHUBAGMbIC TPYIIIIBI PA3THIAIOTCS.

HenocpenctBeHHBIM pe3yIbTaTOM HAOIIOACHUS SIBIISICTCSI 4acTO-
Ta 0OJIE3HW B IpyIIe ¢ 3Kcrosuien ((haktopom pricka) U 0e3 Heg.
Pa3zHOCTh 3THX YacTOT Ha3BIBAIOT aOCOIIOMHOU PAZHOCHbIO PUCKOS,
abCONOMHBIM OONOTHUMETLHBIM PUCKOM AT ampuOYmMuGHbIM PUCKOM
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(attributive risk, AR) — 3T0 pUCK, IPUTIHCHIBAEMBI JaHHON SKCIIO3U-
1iK Kak e creactaue. J{omo ciayuaeB 00JIe3HH B MOMYJISAIMH, KOTOPYTO
TaKUM 00Pa3oM MOXKHO MTPUTTHACATH UMEFOIICHCST B IOMYJISAIIMH DKCITIO3H-
LUK, HA3BIBAIOT ampubymusHou (paxyuet (attributable fraction, anri.).

Yarie MOBBIINICHHE PHCKA BCICACTBHE SKCIO3UIIUHM BBIPAKAIOT
OTHOIIICHHEM BEPOSITHOCTH BO3HUKHOBEHUSI OOJIE3HH Y JIMII, [TOIBEPT-
MIUXCST DKCIIO3UITUH, K BEPOSITHOCTH €€ TIOSBJICHUS Y JIFO/IeH, HE MO/I-
BEPTIINXCS DKCIO3UIUK, TO €CTh Yepe3 BEIUYMHY OTHOCHTEIBHOTO
pucka RR. OTHOCHUTENBHBII PUCK BBIIIE €IUHUIBI COOTBETCTBYET TI0-
BBINICHHOMY PHCKY. DTO MPEBBIMICHUE HEPEIKO BBIPAKAIOT B JOJAX
OT OTHOCHUTEIILHOTO PUCKA W HA3BIBAIOT OTHOCHTEIBLHOU PAa3HOCTHIO
PHUCKOB, WK, UHAUE, 00bsicHuMol donel pucka (attributable fraction
(exposed) vnwu incidence rate fraction, aurin., RRD):

RRD =[A/(A+B)—-C/(C+D)]J/[ A/(A+B)]
wi RRD = (RR — 1)/RR.

Hcnonp3oBaHue J0JM OTHOCHUTEIBHOTO PHCKAa TOTYEPKUBAET,
YTO UMEHHO 3Ta YacTh PUCKA OOBICHIETCS DKCIO3HMIMEH (3aBUCHUT
oT He€). RRD — 370 ot pucka 00J1e3HH, KOTOpast CBs3aHa C JAHHON
AKCITO3UIINEH, O0BACHIETCS €10 U MOXKET OBITh IPE0TBpaIlleHa, eCITH
ATy 3KCIO3HIIUIO YCTPaHUTh. BeIpaxkenne 1oy prucka 00Jie3HH, 3aBH-
CSIIEN OT AKCIIO3UIINH, B BUJIE TOJIU OTHOCUTEIBHOTO pucka (RR — 1)
HE00X0IMMO B OCHOBHOM JJISl TOT'O, YTOOBI CONIOCTABIISITH PE3YJIbTATHI
Pa3HBIX UCCIIEAOBAaHUN U pa3HbIC MOMYIAIUU. Takas HEOOXOAMMOCTb
BO3HUKAET MOTOMY, YTO B Pa3HBIX YCIIOBHUSX CYIIECTBYIOT pa3HbIC
«(pOoHOBBIE» pUCKU 3200JIEBaHUS — YacTOTa B OTCYTCTBHUE DKCIIO-
sunmuu (C/(C + D)). Mcnonw3oBate ARD niist cpaBHEHUH 0€30THOCH-
TEJNBHO 3TOTO (POHOBOTO PHCKA HEIb3s, TOCKOIBKY ARD OOBIYHO TeM
0oJbie, yem Ooutbie (POHOBBIN pUCK. Jlaxke B 0JTHOM MOITYJISIIUU PaB-
HOE U3MEHEHHE SKCIIO3UIUH PUBOINUT K PAa3HOMY CHIDKEHHIO PHCKA
B 3aBHCHMOCTH OT TOTO, KaKasl 4acCTh MOMYJISIIIHA C KAKUM yPOBHEM
pucka nzbupaercs. Hanpumep (puc. 5), npu MOCTOSHHON BEJIMYHHE
CHIDKEHUS KOHIIEHTparuu xonecrepuna (50 mr/mr miu 1,29 MMoib/i)
OKUaeMOE CHI)KCHHE CMEPTHOCTH TEM OOJIbIlIe, YeM BBIIIE MCXO-
nHast koHueHtpauus [Bmacos, 2004]. Bmecte ¢ Tem ARD sBusieTcst
0osiee HaJIGKHON MEpOil 3HAYMMOCTH KCIIO3HUIIUU JUII KOHKPETHOU
MIOTYJISIIIUA, 9YeM OTHOCHUTENIBHBIN PUCK.
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OTHOCUTENLHDIA PUCK

40

3.0

20+t

1,0

D L " i i
259 388 517 647 17,76

XonecTepurH Nnaamsl, MMoOnb/n

Puc. 5. 'unomemuueckuii pazmep cHudiCenus CMepmuocmu
om uwiemuyeckol OonesHu cepoya npu CHUNICeHUU
KOHYeHmpayuu xo1ecmepuna @ niasme Kposu

B ta6s1. 11 npuBeaen npuMep Toro, Kak rpy paBHOM OTHOCHTEITLHOM
pHCKE C yBEIMYEHHEM TPEBATEHTHOCTH IKCIO3UILUM ((haKTopa pHCKa)
TIOBBIIIIACTCS JIONS TOMYJISALUH, HaXOAAIIEHCS TMOJ JOTOMHUTETHHBIM
puickom 3abonesanust. [Tpu neicTBun ciaboro gakropa prcka, IMeroIe-
ro RR=1,3, nonomHUTENHHAS T0JIS 3a00JICBAIOIINX B TIOMYJISAIIAN MOKET
OBITH OOMIBIIION, €CITH MPEBATICHTHOCTH 3TOT0 (haKTOpa PUCKA BEITUKA.

Tabmuma 11

Bnuanue npesanenmuocmu paxmopa pucka
Ha NPeeaneHmHOCmy TUY, HAX0OAUUXCA NOO PUCKOM

_ | Ilpesanenmmnocms | [ona nonyrayuu, Haxoosauas-
Omnocumenvhwiii
uck (RR) ¢axmopa pucka €51 0O OONONIHUMENbHBIM
P (Pr) puckom, %*
1,3 0,25 7
1,3 0,75 18

*paccunrtbiBaercs kak [Pr(RR — 1)]/[ Pr(RR — 1) + 1], aror noka3zareb
Ha3bIBAIOT TakkKe aTPUOYTHBHOW (pakiuedl ciydaeB B MOMYJIAIHA
(attributable fraction (population), aHr.)

DddekT oT ycTpaHEHHS DKCIO3WIINHU, OIEHWBAEMBIH IO IO-
MOJTHUTEILHOMY U OTHOCHTEIBHOMY PUCKY TOJBKO MPUOIH3HUTENCH.
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OKOHUATENBHYIO OIICHKY BEITMYMHBI CHW)KEHHSI PHCKa TPH YCTpaHe-
HHUH DKCIIO3UIMH MOTYT JaTh TOJIBKO KOHTPOJIUPYEMbIE IKCIIEPUMEH-
TaJIbHBIE UCCIIEIOBAHUS C BMeIaTenbcTBoM. O0Iee NpaBuilo TAKOBO:
yCTpaHeHHEe BPeJHOro (GakTopa Ha MPOU3BOJACTBE MOXKET MOTHOCTHIO
YCTPaHUTh CBS3aHHBIH C HUM JIONOJHHUTENBHBIN PUCK, HO MOIU(HU-
Kalis WHIUBHIYaJIbHBIX (PAaKTOPOB PUCKA, TAKHX KaK KypeHHE WU
THIIEPXOJIECTEPUHEMHUS, TPUBOAAT K MEHEE 3HAUMMOMY CHIKCHUIO
pHUCKa, 4eM JIONOJIHUTENbHBIN puck [benskos u np., 2001].

JIOTIONHUTENIBHBIA PUCK HE MOXET CIY)KHTh Ul OLCHKH JOJIN
ciiydaeB 00JIe3HH, BBI3BAHHBIX OTAEIBbHBIM (hakTopoM. C 3TOi 1enbt0
yII00HO TOJIB30BaThCS MTOKa3zaTeneM aTpuOyTiBHON (ppakuun (AF), ko-
TOPBIA MOYKHO PAaCCUMTHIBATH KaK JUISl 3KCIIOHUPOBAHHBIX JIUIL (aTpUOy-
THBHAS J10JIsI, STUOJIOTHYECKast ppakysi, OT aHrI. attributable propor-
tion, etiological fraction), Tax m i oOiero Hacenenus (attributable
proportion for population, etiological fraction for population).

[Tokazarens arpuOyTUBHON (pakiuu JUis 3KCIOHHUPOBAHHBIX
JIHIY (AFe) XapakTepu3yeT OO 3a00JIeBaHUil B SKCIIOHMPOBAHHOW
rpymnie, 00yCIIOBICHHYIO BO3JEHCTBUEM HEOIArONpHUsITHOTO (aKTo-
pa; mo cymiecTBy, 3T0 mnapamerp RRD, BbIpaKEHHBI B MPOLICHTaX.
ATpuOyTHBHasT (pakiys Uil SKCIIOHUPOBAHHBIX JIHI[ B KOTOPTHBIX
HCCIIEIOBAHUAX PACCUUTBIBACTCS IO OpMyJIe:

AF_= {[A/(A+B)—C/(C+D)J/[ A(A+B)]}x100=[(R.—R,)/ R ] x100,

a B MCCJICAIOBAHMAX TUIA «CIy4dai — KOHTPOJIb» MO CIEAYIOIIEMY
YpaBHEHHIO:

AF = [(RR — 1)/RR] x100.

[okazarens AF, 3aBUCHT TOJBKO OT OTHOCHTENLHOrO pucka. Yem
BhIIIIe RR, TeM OoJbiIe oIS 3200JIeBaHui (CMepTeit), KOTOpbIe ObLIH 00Y-
CIIOBJICHBI JJaHHBIM BO3JiekicTBUeM. [Ipu oTHOCHTEEHOM purcke 2,0 mapa-
meTp AF . oyner coctaBisath 0,5 wimm 50 %, TOCKOJBKY OJTHA TIOJIOBHHA CITy-
4aeB 3a00seBaHui OyeT pOHOBOM, a Apyrast MOSBUTCS TIO]T BO3ICHCTBACM
(baxropa. Ecnu oTHOCHTENBHBIN prcK paBeH 3,0, TO B SKCIIOHMPOBAHHON
TIOMYJISIIAY TOJIBKO TPETh CiydacB OyaeT (POHOBOIA, a 2/3 — pe3ysbTaToM
BO3JICHCTBHS (DaKTOpa U, CIIeJI0BaTeNbHO, AF . coctasur 66,7 %.

OTUM nokaszaTesieM yI00HO TOJIb30BaThCs B TEX CIydasiX, KOrja
HYKHO OIPEJICIUTh OTHOCUTEIIBHOE 3HAYCHHUE Pa3IUYHBIX (PaKTOPOB
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B pa3BUTHHU OTIENbHBIX 3a0oneBanuii. Hanpumep, u3BecTHo, 4TO Ky-
peHHE U 3arpsi3HeHHE aTMOC(EPHOTO BO3IyXa SIBISIOTCS MPUUYUHON
passuTus paka jnerkux. Onnako napamerp AF,, 00yCIOBIEHHBIA Ky-
peHHeM, KakK MpaBUIIO, CYIIECTBEHHO BBILIE.

Pacyet atpuOyTHBHOH (hpaKimuu 1Sl SKCIIOHUPOBAHHBIX JIAI] MOXK-
HO pacCMOTPETh Ha ITPUMEPE KOTOPTHOT'O UCCIIE0BaHNS, HAIIPABIEHHO-
rO Ha U3Y4YEHHUE CBSI3U MEXKIY KYpEeHHEM CUIapeT M PUCKOM Pa3BUTHSA
MHCYJIBTOB Y JKEHIIMH B Bo3pacte 3055 net, BoinonHenHoro B CIIIA
[burxomn, 1994]. B xoropty Bouutu 118 539 >xeHIuH, KOTOPEIE 32 BOCh-
MuteTHr# nieprion namu 908 447 denoBeko-iet HaOmoaeHus (Tadm. 12).

Tabmuma 12

Jlannvie K020pmMHO20 UCCNE006ARUA RO ONPEOENEHUIO CEA3U
MeHCOY PUCKOM PA3ZGUMUSA UHCYIbIMA U KyPEeHUEM

Tovnna nacenemis Konuuecmso | Yen.-200w61 Puck uncynoma
Py uncynomosg | nabmooenus | Ha 100 000 uen.-nem
Huxorza 70 395 594 17.7
HE KypHBIIIHE
bpocuBuine 65 232712 27.9
KypHUTh
Kypsume 139 280 141 49,6
B HACTOSIIIEE BPEMSI
Uroro 274 908 447 30,2

Pacuer AF, kypenus kak (hakTopa puCKa UHCYJIbTA y KypSIIHX
KCHIIMH 110 popMyJie

AF_=[(49,6 — 17,7)/49,6] x100 = 64%

nan 64%, 1. e. moutn 2/3 BcexX CiydaeB Yy SKCHOHHPOBAHHBIX
(KypsHX) UHCYIBT MOT OBbI OBITH TPEOTBPAILEH, €CIIN OBl YKEeHIIH-
HBI HE KyPUIIH.

B rpymnre jxeHIuH, NepecTaBIINX KyPUTh, PUCK BOSHUKHOBEHUS
MHCYJbTa OB BBILIE, 10 CPABHEHHUIO C TEMH, KTO HUKOT/1a HE KYPHII,
HO CYLIECTBEHHO MEHbILIE, YEM Y KyPSIINX:

AF = [(27,9 - 17,7)/27,9] x100 = 36,6%.

[TokazaTenb aTpuOyTUBHOW KOTOPTHI JUTSI HaceIeHUs AF , Xapak-
TEePU3yET JOJI0 3a00JIeBaEMOCTH, O0YCIIOBICHHYIO (DaKTOPOM pHCKa,
BO BCEH NOMYJISIIMH, @ HE TOJbKO B IPYIIE 3KCIIOHUPOBAHHOIO Ha-
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celleHHs. JTOT MOKa3aTellb OTHOBPEMEHHO YUUTHIBAET U OHOJIOTHYe-
ckuit 2p ekt n3yuaeMoro Bo3AEHCTBUS, U AOJIIO SKCIIOHUPOBAHHOTO
HacesnieHus. C ero noMoIbso MOKHO 00Jiee TIOJTHO OLIEHUTDH 3HAUYEHHE
TOT'0 WM MHOTO OMACHOTO BO3JEHCTBHS JUIsl 310pPOBbSl HACETIEHUSI pe-
THOHA, ONPEIeTUTh 3HaUeHUE OTACNbHBIX (PaKTOPOB pUcKa B (hopmu-
poBaHUM 3a00JIEBAEMOCTH M UCIIOJIb30BATh 3TH JaHHBIE AJs1 BEIOOpa
MIPUOPUTETHOTO HANpaBJICHHS IeHCTBUI IO CHIKEHHIO 3a007IeBacMO-
cru. Iokasatens AF paccunThIBaeTCs 110 hopmye

AF, = fiRR—1) /[ AIRR ~ 1) + 1],

rie f— 107151 SKCIOHUPOBAHHBIX JIMII.

ITapametp AFP, BBIP2XECHHBIN B %, IMOKa3bIBAET JOJIO CIIydacB
JAHHOTO 3a00JIeBaHUS BO BCEM HACEJICHUH 3a CUET U3y4yaeMoro Qax-
TOpa PUCKA, KOTOpasi MOKET OBITh MOJHOCTBHIO YCTpaHEHa MpH MOJI-
HOM IPEKPALICHUHU BO3JCHCTBHSL.

Heo6xoaumMo MOMHUTB, YTO [TOKa3aTelb aTpuOyTUBHOHN (pakunuu
CJIEAYEeT PaCCUUTHIBATH TOJBKO TOT/A, KOTAA CTATUCTHUECKH J0Ka3a-
HO, YTO MEXKAY BO3IACHCTBHEM M 3(PPEKTOM CYLIECTBYET NPUUUHHO-
CJICICTBEHHAsI CBSA3b, HHAUE MIPOBOJUTH 10O00HBIC PACUETHI HE UMEET
cMmebicna [PeBuy u nip., 2004].

1.2. [lapamempul oKpyxHcaioujeli cpedbwl

ITox oxpyskaroleii cpe1oil, KOTOPOi 3aHUMAETCs IKOJOrnYeCcKas
SMHIEMHOJIOTHSI, TOHUMAIOT (PaKTOPBI, SIBIISIONIMECS] BHEITHUMH U HE
ABISAIONINECS HEOOXOMUMBIMU JUII HOPMAaJIbHON JKM3HEIEATEIbHO-
CTH YE€JOBEKa, HO M3MEHSIOINE MMapaMeTpsl 3/I0POBbs, T. €. (haKkTo-
PBI, KOTOpBIE MOTYT BBI3BIBATH COCTOSIHHSL, 3a00JI€BAaHUS HJIH CMEPTh.
[TosTOMY B TIOHSITHE «OKPYKAIOIIask Cpeia» BKIOYAIOT (U3NIECKUE,
XUMHYECKHE U OMOJIOTHYECKNE areHThl, a TAK)Ke COIMaJIbHbIE, TIOJH-
TUYECKHE, KyJIbTYPHbIE HIIN apXUTEKTYpHBIE (DaKTOPbI, BO3IEHCTBYIO-
M€ HAa KOHTAKT YeJioBeKa ¢ 3TuMu areHramu [Heint-Picciolo, 1998].

ITockonbKy OCHOBHasl 3ajada 3KOJOTMYECKOH SIUIEMHUOJIOTHH
— YCTaHOBUTH BIMSHUE 3arpsi3HEHIS OKPY KAIOIIe! cpe/Ibl Ha o01ie-
CTBEHHOE 3/10POBbE, IOHUMaHKE OKPYKAIOIIEH cpe/ibl B HEH HECKOJIb-
KO Cy’XeHO. B Hero He BXoJsT colMaabHbIE, TOJIMTHIECKNE, KYIbTYp-
HbIe (aKTOPBI, OHH, AHAJIOTUYHO MUTAHUIO, PACCMATPUBAIOTCS Kak
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MOTEHIHATbHBIE TPETbH NEpEMEHHBIE I MOAU(DUKATOPHI dpdeKTa
(BmemmBatonuecs haktopsl). Juddepennnanus Gpakropos BHEITHEH
Cpe/Ibl 110 OTHOIICHHUIO K 3/I0POBBIO UeIOBEKa IIpHUBE/IcHa B Ta0. 13.

Tab6numa 13

IIpumepot npoodaem cuzuensvt OKpyscaloujell cpeovt
6 epynnax pasnuunou npuopumemnocmu [Kpyncuxncanoecxkuii, 1997]

Ipynna ¢paxmopos

Dxonoeuveckue pakxmopol

OCHOBHEIE BPCIHBIC
JUTA 310POBbs

1. MuKpPOOHOJIOTHYECKOE 3apaKCHUE MPOYKTOB
MUTAHKS U TUTHEBON BOJIBI, BETyIIee

K 00JI€3HsIM, BEI3BAHHBIM HEKAYECTBEHHOM
MHUIIEH U BOAOM

2. Cinyyau BBICOKOM KOHLIEHTPALUH 3arPs3HSIO-

axropsr IIUX BEIIECTB B OKPYIKAIONIEM JOEH BO3IyXe
OKpy’Karomen "
cpeibl 3. Yrpo3a okpy»Karolei uenoBeka cpesie
1 3/10pOBBIO HACENICHUS OT aBapUi M KaTtacTpod
4. YcnoBus, BBI3bIBAIOIINE OBITOBBIE, TIPOdec-
CHOHAJIBHBIE Y JOPOXKHBIE HECUACTHBIE CIydan
5. 3arps3HeHue atMOc(EepHOTo BO3/LyXa perysip-
[MorenupnanbHo HO IIPEBBIIIAIOIIEE HOPMATUBHBIE ITI0KA3aTEIN
BpEHBIE "
JU15 3OPOBBS 6. 3arpsi3HEeHHE BO31yXa BHYTPH NOMEIIEHUI],
(hakTOpEI BKJIFOYAsi paJIoH, Ta0auHBII JbIM, aJlIIePreHbl
OKpyIKarouei 7. llpodeccroHaIbHOE U IKOJIOTHUYSCKOE BO3ICH-
cpenbl CTBHE ONACHBIX XMMUYECKHUX BELIECTB B HU3KUX
KOHIIEHTPALUsX
8. ym
DKkonorudyeckne 9 3amaxu
(baxTopsl, 0.H
BITHSIOLIIE . HeynoBneTBopHTENBEHOE Ka4eCTBO BOABI

Ha Ojaromomyune
1 KaueCTBO )KU3HU

B 30HaxX OTAbIXa

11. Yxymmenne manamagpToB, TOPOJICKUX pe-
KpC€allMOHHBIX U 3€JICHBIX 30H

3arpsi3HeHHE OKPYKAIOLIEH CpeIbl MPOUCXOUT MPHU PACIPOCTpa-
HEHUU B HEW HEYTUIM3UPYEMBIX OTXOJOB UYETIOBEUECKOU AESITeIbHO-
CTH — CTOKOB, TBEPJIbIX OTXO0JIOB, BEIOPOCOB B aTMoc(hepy, a TaKkxke
CpCACTB XUMH3allUU, IPUMCHACMBIX B 6BITy, CCJIbCKOM H JIECCHOM XO-
3siictBe. B. M. BepHajckuil mepBbIM pacKpbll TEOXUMUYECKUN CMBICIT
peoOpazoBaHMs PUPOIBI ACITEIHPHOCTHIO YeJIOBEKA U €r0 TII00ah-
HBI Xapaktep. Tem caMbIM UM OBUT 3QJI0)KEH METOJIOJIOTHYECCKHIMA
MIPUHIUI U3YUYCHUSI OKPYKAIOIICH Cpebl.
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Jlo HejaBHEro BpeMEeHH B Ka4eCTBE BKHEHIIMX 3arps3HSIONINX
BEILIECTB pPAacCMaTPUBAIIH, TIIABHBIM 00pa30M, MbLTb, YTapHBIN U yTIIe-
KHCJIBIH ra3bl, OKCU/IBI CEPhI M a30Ta, YTIIEBOAOPO/bI, COSAMHEHHS a30-
Ta, Kajus u pochopa, STOXUMUKATHI, CHHTETUYECKHE OPraHHYeCKUe
BEILIECTBA, PaIO0aKTUBHBIC H30TOIBL. Ha XUMHUYECKHEe 2IEMEHTBI ¥ KX
coeMHeHHs (TsDKENbIe METaJLIbl, MUKPODJIEMEHTBI) 00palliaid MeHb-
e BHuMaHus. OJJHaKO B TIOCJICAHUE IECSITUIETUSI HHTEPEC K OLICHKE
XUMHYECKUX 3JIEMEHTOB KaK 3arps3HSIONIMX BEIIECTB PE3KO MOBBI-
CHJICS.. DTO MPEXkAE BCEro CBSA3aHO ¢ (haKTaMu MPOSIBICHHS OCTPBIX
TOKCHYHBIX (P (EKTOB, BHI3BAHHBIX MPOMBIIUICHHBIM 3arpsi3HEHHEM
PTYTBIO, KaAMUEM, CEIEHOM, CBUHIIOM.

DKCIEPUMEHTAIbHBIE U DIUAEMHOJIOIMYECKHE HCCIeIOBAHUS
BBISIBUIIM IIUPOYANIIYIO0 FAMMY OTPHUIATEIIBHBIX BO3JCUCTBUN XUMHU-
YECKUX JJIEMEHTOB Ha )KHMBbIC OPraHM3MbI BCEX OCHOBHBIX IPYII Ha
pa3IMYHBIX YPOBHSX UX opranu3aiuu. OueHb BaXHO MOAYEPKHYTD,
YTO JJISi MHOTUX XUMHYECKUX 3JIEMEHTOB, IOMUMO MPSIMOTO TOKCH-
YECKOr'0 BO3CHCTBUS, XapaKTePHbI U TaK Ha3bIBACMbIC OTIAJICHHBIC
3¢ eKThI, KOTOpPBIE 3aTParuBalOT BOCHPOM3BOACTBO M OHMOMPOIYK-
THBHOCTb, YTO CO3/1a€T YIPO3y HE JUISl OTJCIbHBIX OPraHU3MOB, a IS
LEIBIX MOMYJISIIUI U TOKOJICHUH. B 3TOM I1aHe OHM MOTYT CUMTAThCS
9KOJIOTUUECKH TOKCHYHBIMHU (IKOTOKCHYHBIMHU).

B oTimMyme OT MHOTMX 3arpsi3HSIOIIMX BEIIECTB, XUMHYCCKUE
AIIEMEHTHI HE BKJIIOYAIOTCS B TIPOLIECCH CAMOOYHIICHHUS: B XOJI€ MU-
rpaluy OHU MEHSIOT JIMIIb YPOBEHb COICp)KaHHs MM (POPMBI Ha-
XOXKAeHHs. Briovasch BO BCe THIBI MHUIpaluil U OMONOTHYECKUI
KPYTrOBOPOT, OHM HEU30€KHO MPHUBOIAT K 3arPSI3HEHHIO BaKHEHIINX
KU3HEOOECTICYMBAIOIINX TPUPOIHBIX CPEl: BOIBI, BO3IyXa, MHUILH.
CrHocoOHOCTh XMMUYECKHX JIEMEHTOB K aKKyMYJISILIUU B )KUBBIX Op-
raHU3Max ¢ TOKCHYECKHM BO3/ICHCTBHEM Ha MHOTHE UX CHCTEMBI ITPHU-
BOJIUT | K MOSIBJICHUIO crienuduyeckoil 3a0oaeBaeMoCcTH (MUKpOdJIe-
MEHTO030B, 110 A. I1. ABLBIHY), U K 0CJIA0JICHUIO UMMYHHBIX CUCTEM
U pocTy obuiell HecenupUUECKor 3a0071€BaeMOCTH, OCOOCHHO aj-
nepruyeckoro xapakrepa [['eoxumus, 1990].

B cBsi3u ¢ 3TUM B Te0sI0THH HENaBHO c(HOPMHUPOBATIOCH HOBOE Ha-
MpaBjeHHe — MeIULIUHCKass Teosiorusi. OCHOBHBIM €€ JOCTHKEHHEM
SIBJISICTCSI DKCIEPUMEHTAIIbHOE JIOKa3aTeNbCTBO TOTO, YTO KHUBOE Be-
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IIECTBO, B TOM YHCJIC OPraHU3M U OHMOCYOCTpaThl YeIOBEKa, OTPaKaeT
re0JIOr0-rTeOXUMHUYECKYIO0 HEOTHOPOAHOCTh 36MHOM KOPBI, KAUECTBO M-
TBEBBIX BOJI, aTMOC(EphI U MUILEBOTO PAIlMOHA, a TAKXKE OCOOCHHOCTH
TEXHOTeHe3a, CIielM(pHKa KOTOPOrO MPOSBISICTCS B KAXIIOM OTICIBHO
B3STOM paiioHe (puc. 6). 3HaHUS O TOYHOM KOJIMYECTBEHHOM 3JIEMEHT-
HOM COCTaBE YeJIOBEKA C yUETOM PETHOHAIIBHBIX U JIPYTHUX OCOOCHHOCTEH
MOTYT CII0COOCTBOBaTh Oosiee 3(h(hEeKTUBHOMY MPOBEACHHIO KOPPEKITUH
3JI0POBbSI JIFOJICH M KMBOTHBIX, a TAKXKE 3a0JIarOBPeMEHHON TpodhuIIaK-
THUKE pa3]INuHbIX 3a00seBanuii [Puxsanos u ap., 2013]. besycnosno, Me-
JTULIMHCKAS TEOJIOTHSI BHECET TOCTOMHBIN BKJIAJ B OIICHKY OMACHOCTH OT
BHEIITHHX (PaKTOPOB OKPYIKAFOILCH CPE/Ibl 3I0POBBIO HACEIICHNSI.

HoBoky3Henk HoBocubupck

Cankr-IletepOypr Pocros-Ha-/lony

Puc. 6. Koaghpuyuenmor konyenmpayuu XuMuyeckux 31eMeHmo8
6 30IbHOM OCMAmKe OP2AHUSMA YeN08eKd PA3TUYHBIX 20PO008
(omHOCUMeNbHO CpedHe20 codepaicanus no celi 8blOOpKe,
cocmasnawueu 100 npob) [Puxeanos u op., 2013]
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Kak npaBuiio, 11 onucaHus 3arps3HEHUsI OKPYIKaroIe cpeabl
MIPOBO/ST CpaBHEHHE HATYPHBIX TOKa3aTelell ¢ CaHWTapHO-THTrHe-
HUYECKUMH HOPMATHBAMH, KOTOPBIC PErIaMEHTUPYIOT MPHEMIEMOe
coJiepyKaHMe TOTO WJIM WHOTO BEIIECTBA B BOJIE BOJOEMOB, aTMOC-
(hepHOM BO3/yX€ HACEICHHBIX MTyHKTOB, TIOYBE, MMPOTyKTaX MUTAHUS.
B nacrosiiiee BpeMsi CaHUTapHO-TUTHEHUYECKHE HOPMATHUBBI CYIIe-
CTBYIOT BO BCEX IMPOMBIIIJICHHO Pa3BHUTBIX CTpaHaX M MIMPOKO HC-
MIOJIB3YIOTCSl B MPOLEAYPE OLIEHKHU PUCKA JJIS 3/710pPOBbs HACEICHUS
OT 3arpsA3HEHUs OKpy’Karomieil cpenpl. K HUM OTHOCATCS mpeaensHo
nmomyctuMble kKouteHTpanuu (I1J1K), mpuasateie B P®, mokazaTtensb
npuemieMoro AHeBHoro mnoctyrmieHust ADI, ycranonenusii BO3
(acceptable daily intake, anrn.), pedepentnas noza (RfD), nop-
MHpOBaHHAsT ATEHTCTBOM IO 3alIuTe OKpyskaromeu cpeant CIIIA
(US EPA) u np. B P® myis mukBuanmy JUCIPOTIOPIUN MEXKTY YUC-
JIOM HOBBIX XMMHUYECKUX BEIIECTB U KOJIMIECTBOM pa3padaThbiBaMbIX
TUTHEHUYECKUX HOPMATHBOB B CAaHUTAPHOE 3aKOHOAATEIHCTBO BBE-
nenbl, Hapsay ¢ [1JIK, BpemMeHHbIE OpUEHTHPOBOYHBIE OE301TaCHBIC
ypoBau Bo3zaelictBus (OBYB) u opueHTHpOBOUHBIE IOIMYCTHMBIE
ypoBuu (O/1Y). ObocHOBaHrE BpeMEHHBIX HOPMATHBOB MPOBOAUTCS
C HCIIOJIb30BaHUEM YCKOPEHHBIX SKCHEPUMEHTAIBHBIX U PACUETHBIX
METOJIOB, & TAKXKE 10 aHAJIOTUH C paHee HOPMHUPOBAHHBIMH CTPYKTYP-
HO OJM3KUMU COEAMHEHUSIMHU.

OBYB u OY cmyxar mis pacdera KO3(QQHUIMESHTOB OIMACHOCTH
(KO), xoTopbIiil MOKa3bIBACT, BO CKOJIBKO pa3 COACpKaHHe 3arpsi3HATE-
JISl BO BHEITHEW cpesie OOIbINe 3TUX OPHEHTHPOBOYHBIX ITOKa3aTeseH.
Janee paccunTeiBaeTCs pazMep MOMYISIIH, KOTOPast HAXOUTCS B yCIIO-
BHSIX DKCTIo3uruy pu KO > 1, T. €. onpenenstoT Moy ISIIMOHHBIA PUCK.

Jlnst ouleHKM cTeneHW 3arps3HEHUs BHEIIHEH Cpeipl, U B YacT-
HocTH 1mouB, kpome [1/IK n O/IK ncrons3yroT koah hunmeHT KoHIeH-
TPAlUK XUMUYECKOTO BEMECTBA K , KOTOPBIA ONPEAETAECTCSA OTHOLIE-
HUeM (aKTHIECKOTO COJEepKaHWs KOMIIOHEHTa BO BHEIIHEH cpene
C, (mr/kr) k peruonanbHoMy honosomy C qbi:

K=C/C o7

¥ CyMMAapHBIH TTIOKa3aTeNb 3arPA3HEHNs Z , PABHBIA CyMMe KO3(-

(bMITMEHTOB KOHIIEHTPAIUN 3arPS3HSIONINX BEIIECTB!
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TJIe 71 — YKCIIO AaHATTM3UPYEMBIX XUMHYECKUX BELIECTB (JIEMEHTOB).

AHanmu3 pacnpe/eNieHns oKa3aTeNeil 3arps3HeHUS TI0 PETYISIPHOM
CeTH JaeT TMPOCTPAHCTBEHHYIO CTPYKTYpY 3arpsi3HEHHS TEPPUTOPHI
Y BO3/TyIITHOTO OacceliHa M MO3BOJISIET BBIIEINUTH 30HBI PUCKA JUTS 3/10PO-
Bbs Hacenenus [Pesuu u ap., 2004]. Hanecennble Ha KapTy NoJs paccesi-
HUSL Pa3IMYHBIX XUMUYECKUX BEILECTB MM JIEMEHTOB M paclpe/ieieHUe
4acTOThI 3a00JIeBaHNI HACEIICHUSI SIBISIFOTCSI OCHOBOM JUTSl CO3/IAHMSI T€0-
nrpopmarronHsix cucteM (I C), KoTopble Taxke HIMPOKO UCIIONB3YIOT-
Cs1 IS BBISIBJICHUS KOJIOTMUECKY 3aBUCHMOM 32001€BAMOCTH YeIIOBEKa.

I'MC — 310 KOMITBIOTEpHAS TTPOTPAMMa, KOTOPast TIO3BOJISIET CTaTH-
CTHUYECKHU aHAJIM3UPOBATH PA3IMIHbIE 0a3bl TAHHBIX, BKITIOYAs TPOCTPAH-
CTBCHHBIC XapaKTEPUCTHKH B PaMKax JIOCTATOYHO CIIOKHBIX MOJEINCH.
DT cHCTeMBbI MOTYT HaKJIa/IbIBATh APYT Ha pyTra TomorpaguyuecKuie Kap-
TBI (TUAPOJIOTHYECKHUE, TOYBEHHBIC U T. II.), METCOPOJIOTUUECKHE U COLIHO-
nemorpadrdeckue JaHHbIe, CBEICHUS 10 HHPPACTPYKTYpe CUCTEMBI 371pa-
BOOXpaHEeHus] M Apyrue. V3BecTHpIe mpuMepbl PHIMEHEHHUs TTOI0OHBIX
CHICTEM BKITIOYAIOT OTpe/IeIeHHe AIIEMEHTOB JIaHamadTa, KOTOphle 00b-
SICHSIFOT MOBBILLIEHHOE KOJIMYECTBO IIEPEHOCYUKOB 3a00JieBaHUi (KOMapoB
Anopheles albimanus) B Mekcuke;, n3y4yeHUe BO3JCHUCTBHUI Ha JIFOJICH,
MIPOXKMBAIOIIMX B pailloHaX JIMHUM 3JIEKTPOIEpeay; OUEHKY IIOTHOCTH
HACeJNIeHNs M0 OTHOIIEHHIO K MECTaM BBIOPOCOB TOKCHYECKHX XUMUYE-
CKHIX BEIIIECTB; CO3/IaHUE KapT IS BEISIBIICHNS PETHOHOB, T/IE TTPOYKUBAIOT
JIETH C TIOBBIIIIEHHOW KOHIIGHTpAIlMel CBUHITA B KPOBH, YTOOBI OPraHU30-
BaTh CKPUHHHIOBBIE U TpodmiakTiyeckue nporpammel [Hertz-Picciotto,
1998]. YuutsiBast Te MOCHAEACTBUSA, K KOTOPBIM YacTO MPUBOIAT SKOJIOTH-
Yeckue 3MuaeMuosioruueckue uccnenopanus, [ MChel nomkHbBL 0a3upo-
BaThCS HA TOUHBIX HAYYHBIX METOJaX, MOCKOJIBKY paboTa 3aTeM JOIDKHA
BBIJIEPXKATh CEPHE3HYI0 HAYYHYFO M OOIIIECTBEHHYIO KPUTHKY.

Heo0xomMo FMeTh B BUITY pa3iiiins MEKTy BO3JICHCTBHEM, KOTOPOE
H3MepsIeTCsl BO BHEILHEW Cpefie, M J030M, ONpeiesisieMoi JTM00 B TKaHSX
YeJIoBeKa, MO0 B MOMEHT KOHTAaKTa MHAMBHAYYyMa C OKpYXKalomeH cpe-
JI0H (HarprMep, TIPY UCTIONTB30BAHMH JIMYHOTO MOHUTOPA MITH YCTPOHCTBA
U cOopa 00pas3IoB BBIABIXAEMOTO BO3MyXa). Pazmmdams Mexmy STHMH
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JIBYMsI TIOKa3aTeJISIMU 3aBUCST OT aKTUBHOCTH YEJIOBEKA, €r0 (PU3HOIIOTHU-
YECKUX XapaKTEPUCTUK U BaprUaOeTbHOCTH BHEIITHUX BO3JICUCTBUIN CaMHUX
o cebe, Kak BO BPEMEHH, TaK W B MPOCTpaHCTBE. VI3MepeHnst BO BHEIII-
HUX CpeAax JaroT 3KOJOIMYECKHNA MMOKA3aTeNb U MOJIE3HbI B TOM CITyYae,
KOIia BO3JCUCTBUE SIBJISIETCS IIMPOKO PACHPOCTPAHEHHBIM B HEKOTOPBIX,
HO HE BO BCeX reorpauueckux peroHax, Wik He BO BCE BPEMEHHBIE T1e-
PHOIBI, WK 00JIee TOYHO — KOT/[a TPYIIIOBBIC PA3JIMUKs IEPSBEITUBAIOT
MEXUHUBHYyaJIbHBIE pa3inust. [[puMepom moj00HOM CUTYaIi MOYKET
SIBJIITHCST HEKHMI PETHOH, B KOTOPOM COJICP KaHIE TPUTAIOMETAHA B ITUTHE-
BOM BOJIE B JECATh pa3 BbIIIE, YEM B JIPYTUX pEruoHax. B sTom cioydae
MEKHHIMBHIyaTbHAsT BapUaOebHOCTh 103 TPUrajoMeTaHa, N3MepsSeMBbIX
10 TIOTPEOJICHHUIO BOJIBI, KOJMYECTBY TPHHSTBIX JyIIEH W T. JI., MHOTO-
KpaTHO TEPEBELIMBACTCS PATUIUAME MEXIY PETMOHAMHU, U TMOATOMY
TMOJIB3bI OT cOOpa JOMOTHUTENBHON MH(OPMAIMK O TIOTPEOICHHN BOABI
OymeT HemHOTO. Makpon3MepeHHst TaKKe MOJIe3HBI, KOTa OECIIOKOHCTBO
BBI3bIBAET O0IIIee, a He WH/MBH/IyAIbHOE BO3/IECTBHE. T0rna BO3HUKAET
HEOOXOIMMOCTh ONPEIEIICHNS JI03UPOBOK TS 3aKOHOAATEIILHOTO PEryIH-
poBanus. [IpsiMble METOTBI MI3MEPEHUSI BO BHEIITHUX CPE/IaX IOJDKHBI ObITh
MIPOBEPEHBI KaK MPU MOMOIIU KECTKON CHCTEMbI KOHTPOJISI KA4eCTBa, TaK
U C TIOMOIIIBIO JIOTHYECKUX CBSI3EH MEXKITy CTpaTeTHel TOIydeHust 00pas-
II0B ¥ OMOJIMHAMUKON 3arPsI3HUTENSI B OKPYXKAIOITIEH cperie.

WHuorna uist uaMepeHus BO3JEMCTBUS B KAU€CTBE CyppOraTHOro 1o-
KazaTess WCIONB3YIOT MPOJIODKUTENFHOCTh KOHTAKTa (WM TTOTSHIU-
ILHOTO KOHTaKTa). [Ipu 3TOM CyIIecTByeT MPE/IoIoKEeHUE, YTO MPO-
JOJDKUTETIBHOCTh KOHTAKTa KOPPETHPYET C KyMYyJISITUBHON JEHCTBYIO-
et 1030i. Ecnau st pa3nuyHbIX MHIUBUAYYMOB BO3JIEHCTBHE CUIIBHO
OTJIMYAETCS] WM OHO 3HAYUTEIBHO MEHSETCS Ha MPOTSKEHUN BPEMEHH,
0JJIOOHOE JOIYIIEHNE SIBISIETCS HEPEaTHCTUIHBIM, H 33 CUET DTOTO HC-
THUHHBIE CBSI3M MOTYT OBITh HapyIIIeHKL. B TO BpeMs Kak XapaKTepUCTHKH
JESITENIbHOCTH MOTYT TIO3BOJIUTH OLICHUTH MHIMBUIYaJIbHBIC PA3IUYus,
OTCYTCTBHE JIAHHBIX 00 W3MEHCHHUH JICHCTBYIONICH JI03bI CO BPEMEHEM.
Korma wmmeroTcss BHEIIHWE ITOKA3aTeNld, WX MOXHO KOMOWHHPOBATH
C TIPOJIOJDKUTEBHOCTHIO M BpeMEHEM TPeOBIBaHMS JIFOACH B 3arpsi3HEH-
HOM pEeruoHe, a Takke ¢ HHpopMaIwmeil 00 MX aKTHBHOCTH (BpeMs, ITpo-
BE/ICHHOE BHYTPH JIOMa HJIH BHE JIOMa, KOJIMYECTBO MOTPEOICHHOM BOJIBI
U T. 1.). B 3T0# cuTyanuy MOKHO OLIEHUTh KOJIMYECTBEHHYIO JI03y BO3-
JEUCTBUS ISl Kaxoro nHuBuayyma [Hertz-Picciotto, 1998].
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TeM He MeHee OLICHEHHBIE TAKUM 00pa3oM WHIUBHIYalbHbIE 10-
KasaTejin MOT'yT OKa3aTbCsd IUIOXHUM aHAJIOTOM MHAWBUIYAJIBLHO ITOTJI0-
MIEHHOH MT03BI, BBUIY BapuaOeIbHOCTH, KOTOPAss BHOCUTCS pa3IHdus-
MH B 4acTOTE JIBIXaHWUS, BO3PACTE, TTOJIOBON MPHHAISKHOCTH, METH-
IIMHCKOM COCTOSTHHU U T. 1. J{03a, JelicTByIoIas Ha TKaHW-MUIIICHH,
3aBHUCHUT OT (hapMaKOKHHETHKH, TO €CTh OT paclpe/elieHHs BEIIeCTBa
B Pa3IMYHBIX y4YacTKaxX YelOBEYECKOro Tena (MIOYKH, MO3T, TeUYEHb,
KPOBOTOK H T. JI.), CKOPOCTH MeTaboin3Ma U OMOXUMUYECKUX TyTeH,
KOTOpBIE MOT'YT PUBOAUTH JINOO K (POPMUPOBAHHIO AKTUBHOTO COEJIU-
HEHHs, JTMOO0 K ero JeTokcuKkarmi. Kpome Toro, mo3a 3aBUCHT OT Bpe-
MEHH MTPeOBIBAaHMS BEIIECTBA B OPraHU3Me W BPEMEHH €r0 BHIBEICHUS.
WnnuBunyanbable pazinuns B papMaKOKHHETUKE MOTYT CYLIECTBEH-
HO ONpeaessTh J030Bble Pa3fMyMs B OpraHax-MuIleHsx. Hampuwmep,
MEJIJICHHBIC allCTUIIUPYIOIIUE areHThl OyJIyT UMETh 00JIee BBICOKYIO
O0IIYI0 JI03y, €CIM HCXOJHOE COCIMHEHHE SIBISUIOCH TOKCHYHBIM,
a OBICTpBIC aNCTHIMPYIOMNE areHThl OyAyT UMETh OOJBIIYIO II03Y,
€CITM TOKCHYECKHUN areHT SIBIISETCS alleTHIIUPOBAHHBIM IPOU3BOIHBIM
HCXOJHOTO COeTMHEHHS. TKaHeBble KOHIEHTPAMK (OMOMapKepbl) MO-
TYT ABUTLCA JIYUIINM IIOKA3aTCJICM 103bI, YEM U3MCPCHUA BO BHEIITHEN
Cpe€ac u JaHHBIC 10 AKTUBHOCTH, HO B HCKOTOPLIX ClIy4YasaxX OHU MOI'YT
OKa3aTbCAd IIIOXUM MHAUKATOPOM HOJTOCPOUYHOI0 BOSIICf/iCTBI/ISI.

Korpma ciioyxHO TOMy4YHTh TIOKA3aTeNy sl KOKIOTO KOHKPETHOTO
YeJIoBeKa, MOYKHO CKOHCTPYHPOBATh CYppOraTHBIHN IMOKa3aTelb, UCTIONb-
3yl Ul 9TOTO I03UMETPHUYECKOe MOJIeIMpoBanue. B aTux cirydasx usme-
peHe coaepKaHus BO BHEIIHEH cpezie KOMOMHUpYeTCs ¢ MHpopMarrei
0 (PM3MKO-XMMHUYECKHX CBOMCTBAX M3ydaeMoro BelllecTBa. B kadecTse
MIPUMEPOB MOYKHO TIPUBECTH JMCIIEPCHOHHBIE MOJIEIIH /IS 3arps3HUTe-
JIel BO3/yXa, THAPOIOTHYECKOE MOJICITMPOBaHIE BO3ICHCTBHS BEIIIECTB,
PacTBOPEHHBIX B BOJIC, U M30ILUIETHOE MOJCIMPOBAHNE 3apaKEHHs TO-
YBBL. JTH MOJENIH TPEACKa3bIBAIOT YPOBEHb BO3JCHCTBHUS B OINpEe-
JICHHOM PETUOHE U MOTYT YJIYUYIIMTh TOYHOCTH MOHCHCﬁ BO3I[CI>1CTBI/I$1
W OTBETA, MCIOJIb3YEMBIX dIUIEMUOIOraMH. TeM He MeHee, IIOCKOIbKY
MOJIENTb — 3TO TIPOCTON HA0OP CTPYKTYPHUPOBAHHBIX TOIMYIICHNH, JO3H-
METPHYECKUE MOJIETIH, TIPEXK]IE YeM OHHU OyyT MCIOJIL30BAHbI IS ITH-
JIEMHOJIOTHUECKUX UCCIICIOBAHUM, JOJKHBI ObITH IPOBEPEHHEI.

Bpewmsi, korna HEOOXOIUMO MPOBOAWUTH H3YyUYCHUE BO3JCHCTBH,
ABIIACTCA CHeHI/I(i)I/I'-IHI)IM JUISA 3THUOJIOTUYECKOM THIIOTE3hI U TOTO 3a-
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OoneBaHusl, KOTOPOE U3ydaeTcs. YXyIIIeHHe KOTHUTUBHOM (QYHKIMN
y TIOJKHITBIX JIFO/IEH MOKET OBITh CBS3aHO C KyMYJISITUBHOMH 10301 CBHH-
11a, KOTOPYIO JIy4Ille BCEro OLIEHUTD 10 COJEPKAHNIO CBUHIIA B KOCTSX
(nepuon nosypacnazga 10—15 ser), uem 1o copepkaHUIO CBUHLIA B KPO-
BU (mepuof nonypacnana 45 nxeii). B npoTHBOMOIOKHOCTS 3TOMY NIPH
n3ydyenun 3pdexra Bo3AeHCTBUS CBUHIIA HA IO, KyMYJISITUBHOE BO3-
JIeiicTBUE CBUHIIA HA MAaTh MEHEE 3HAYNMO, YEM TO KOJIMYECTBO CBHUHIIA,
KOTOpO€ IOMaJaeT B KPOBEHOCHYIO cucTeMy mona. IToatomy coxep-
YKaHUe CBHHIA B KPOBH MaTepy BO BpeMs OEPEMEHHOCTH (OTKyla CBH-
HEll MOXET MMPOHHUKATh B KPOBOTOK IUIOA) SIBIIsieTCs Oosiee pa3yMHBIM
roKasareseM, HeXelll Co/epKaHue CBHHIIA B KOCTSAX (B TOM cCilydae,
€CIIU TIPY 3TOM HalpsIMyIO HE N3MepseTcs, KaKoe KOJIMYECTBO CBUHIIA
MOCTOSIHHO BBICBOOOJKAAETCSl M3 ATUX KOcTel). Bo3neicTBust mim Ha-
XO0XK/IEHHE B 3arpA3HEHHBIX YUacCTKax B ONpE/IeNeHHbIE IEPHOABI B ITPO-
LIJIOM ABJISIIOTCSI OoJiee aIeKBaTHBIMK MOAXOAAMH ISl U3y4YeHUs 3200-
JIEBaHHUS C JUIUTEIBHBIM JIATEHTHBIM MEPUOJIOM WM JUIS U3Y4YEHUs 3a-
OoJieBaHusl, BBI3bIBAEMOTO JUTUTEIBHO ACHCTBYIOMINMH XPOHHYECKUMU
BO3/eHCTBUAMU. B AHIIIMM B KpYIMHOMACIITAOHOM W3y4YCHUH JIeHKe-
MHH, KOTOPOE MPOBOIUIIOCH BOKPYT 3aBOJIa 1O MepepaboTKe SAEPHOTO
torumBa B Cemtaduibae, ObUI0 OTMEUYEHO MOBBILIEHHOE KOJIHUYECTBO
CllyyaeB JEHKEMUH Cpead JeTel, pOAUBIIMXCS B J€PEBHE, HO HE Cpe-
JIM TeX, KTO HEJJaBHO MPHEXaJl B 3TOT PErHOH. DTO MO3BOJIMIIO MPEATIO-
JIOKUTh, YTO €CITM BO3ACHCTBUE M OBLIO OTBETCTBEHHO 3a MOBBIIICH-
HO€ KOJIMYECTBO CIy4aeB JEUKEMHUH, TO 3TO BO3JEHCTBIE HAUMHAJIOCH
1o poxxaenus [Hertz-Picciotto, 1998].

[Ipu nnaHMpoBaHMN UCCIIEJOBAHNUS MOJIE3HOCTD CYIECTBYIONUX
MoKa3aTeniei u/uim pelieHne 0 TOM, KaKoe KOJIMYECTBO M KaKUe THITBI
H3MEpEeHN HEOOX0IUMO clieNaTh, TpeOyeT YeTKOro MOHUMAaHuUs Ba-
pUabenbHOCTH MoKa3aTeNnel Kak cCpeid HHIAUBUIYYMOB, TaK U MEKIY
Pa3NUYHBIMU CYOBEKTaMU UCCIEJOBAHMSL.

1.3. Mewatowue ghakmopbwi

B snmneMuonornyu Memaronuii WM BMeImBaromuiics (aktop
(confounder, confounding factors, nuisance factors, aHri.) paccma-
TpUBAETCS KaK IMepeMeHHas1, HCKa)Karollast CBSI3b MEXTy BO3JICHCTBH-
eM 1 3a0oJeBaHNeM. VIckakeHne pe3ysibTaToB NCCIIeJOBAaHNS BO3HH-
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KaeT Toraa, Koraa (pakTop UMeeT MPUUUHHYIO CBSI3b C 3a00JeBaHUEM
U Pa3HyI0 PaclpOCTPaHEHHOCTh B HKCIIOHMPOBAHHOW M HEIKCIOHU-
poBaHHOH Tpymnmnax. Hampumep, yactora pa3BUTUSI MHOTHX 3aboiie-
BaHUH yBEIMUYMBAETCS C BO3PACTOM, HATMYHEM BPEIHBIX MPUBBIYCK.
CrenoBaTensHO, BO3PACT U BPEeIHBIC MPUBBIYKA UMEIOT MPUYHHHYIO
CBSI3b C 3a0ojeBaHueM. JTH (hakTopbl OyIyT Mewarbh NpaBUIIbHON
OLIEHKE TMOCTEICTBUN BO3JEHCTBUSI HEOIAronmpHsTHBIX (HaKTOpPOB
OKpY’Karolei cpeapl, eciy B OJHOW M3 CPaBHUBAEMBIX IPYI OyJeT
BBIILIE OIS JIMILL CTAPILIETO BO3PACcTa WK KypSIIUX.

B BrolsicHeHun npuyuH Oone3Hed Hanbonee HaJSKHBIMU TPHU-
MEHHUTEIBHO K YENOBEKY SBISIIOTCS KOTOPTHBIE HCCIEIOBAaHMS,
HO U OHHM YYBCTBHUTEJIBHBI K MEIIAIOMINM (HaKTOpaM, MOCKOIbKY U3-
ydaeMasl 9KCIo3uLus (HanmpuMep, oounpHoe ynorpebdienue kode)
He OblIa MPUBHECEHA HMCCIeA0BaTeNeM CIydyailHO, KaK B KOHTPO-
aupyeMoM ucnbiTaHuU. OHa, B CBOIO OuYepe/ab, MOXET 3aBHCETH
OT JpYTUX, HEU3BECTHBIX HaMm ocoOeHHocTeil. IlosTomy ecnu
y MY>KU{H, NBIOIUX MHOT'0 Kode, dalie BO3HUKAET HHPAPKT MHU-
okapaa (MM), To 3To MoOXeT OBITh CIEICTBHEM APYTHX MPUYHH,
Hampumep npodeccuoHaIbHON AesiTeIbHOCTH. B ncropun snuae-
MUOJIOTHHM M MEIUIIMHBI MHOTO IPUMEPOB CBA3EH, KOTOPBIE CUUTA-
JUCh PUYUHHBIMU, HO TIPU AETaIbHOM PACCMOTPEHUHU OKa3aJIHCh
noxubiMu [bensikos u ap., 2001].

PaccMoTpuM KOTOpTHOE MCCIIEAOBAHUE B3aMMOCBSI3H HUTPOTJIIH-
LeprHa (MPOM3BOJACTBEHHAS XMMUYECKasi HKCIO3UIHSA) CO CMEPTHO-
cTbio oT uHpapkTa MUOKapaa (tadm. 13). [Ipennonaoxum, yTo

1) perynsipHas THMHACTHKA 3alUIIAET OT CMEPTEIBHOTO HHpap-
KTa MHOKapa,

2) 95% 3KCIIOHUPOBAHHBIX CYOBEKTOB ¥ TOIBKO 50% HEIKCTIOHU-
POBaHHBIX AeJalil THMHACTHUKY PETYJISPHO.

B »TOoM mpenmnonaraemMoM mpHMepe TMMHACTHKAa BHOCHT HEO-
MPENEeNIeHHOCTh B MPOCTOE CPaBHEHHE TIPYNI JKCIOHUPOBAHHBIX
HUTPOTIHUIIEPUHOM M HEIKCIIOHMPOBAHHBIX. Eciin sKcrmo3umus Hu-
TPOTTULEPUHOM HE BIMSIET Ha CMEPTh OT MH(PAPKTa MUOKAPa, MBI
JOJDKHBI OKHJAATh, YTO B TPYMIE SKCIOHUPOBAHHBIX BCIIECIACTBHE
caenanHbIx gonymenui (1) u (2) neransublii ucxoq ot UM Oyzaer
HACTYIaTh MEHEE 4acTo.
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Paccmotpum pesynbTaT BcciaeoBaHus OOMIEeH MOMyISIUY, B KO-
TOPYIO BXOJST KaK 3aHUMAIONINECS TUMHACTUKOM, TaK U T€, KTO e
He nenaer (tabm. 13). B atom cinyyae BRIYHCICHHE OTHOCHUTEIBLHOTO
pucka (RR) cMepTeIbHOT0 UCX0/1a OT HH(apKTa MUOKapa MMEET BUJI:

RR =(1200/210 000) / (1250/200 000) = 0,9.

Pe3ynbTaT nokasbIBaeT, 4TO 3KCIO3ULUS HUTPOTJIMLIEPUHOM H3-
MeHsieT puck cMeptd oT UM ¢ koadpduuunentom 0,9. 1o o3HauaerT,
YTO HKCTIO3UIMS HUTPOTIULIEPUHOM JIAXKE CIIETKa 3allMIIAeT OT CMep-
TH B pe3yJibTaTe HH(papKTa MHOKap/a.

Tabnuua 13
Hccnedosanue e3aumoceasu
RPOU3600CMEEHHON IKCROZUYLU HUMPOTUYEPUNA
u cmepmuocmu om ungpapkma muoxkapoa (UM) ¢ oouwieit nonynrayuu

Dkcnosuyust Cayuau cmepmu om UM Obwee
HUMPOTUYEPUHOM Ecmpb Hem KOIUYecmeo

Ectp 1200 208 800 210 000

Her 1250 198 750 200 000

Ecnu MBI mpoaHanu3upyeM CHTYaluio OTACIBHO B TpyMIax 3a-
HUMAIONIUXCSl THMHACTUKOH (Tabm. 14) u tex, kro e€ He aenaet (TadJ.
15), To cMOXeM BBIYMCIUTH OLCHKHA BO3ACHCTBHS HUTPOTIIMICPHHA
0e3 WHBIX BMEIIATEIbCTB.

CormacHo Tabn. 14, BeIMYMHA OTHOCHTEIBHOTO PUCKA CMEPTH
oT uH(papKTa MHOKap/a JUis 3aHUMAaIOIINXCS THMHACTUKOW BBIYMCIIS-
€TCsl CISAYIONIMM 00pa3oM:

RR = (1000/200 000) / (250/100 000) = 2,0.

Tabnuua 14

Hccneoosanue é3aumocensu
nPOU3B00CHIBEHHON IKCROZUUUU HUMPO2TUUEPUHA
U cMepmHoOCHU OMm UH(APKMA MUOKAPOA 6 Zpynne CUMHACMO08

Dxenosuyus Cnyyau cmepmu om UM
Obuee konuuecmeso
HUMPOTUYEPUHOM Ecmb Hem
Ectb 1 000 199 000 200 000
Her 250 99 750 100 000
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Tab6muua 15

Hccneoosanue e3aumocesasu
nPOU3B00CMBEHHON IKCROZUYUU HUMPO2TUYEPUHA
U cmMmepmuocmu om UHQApPKmMma MuoxKapoa 6 zpynne auy,
He 3aHUMAIOWUXCA ZUMHACMUKOTL

Dkcnosuyus Cnyuau cmepmu om UM
Obuee konuuecmeso
HUMPO2IUYEPUHOM Ecmo Hem
Ectp 200 9 800 10 000
Her 1 000 99 000 100 000

OTHOCUTENBHBIN prcK cMepTH 0T VIM 117151 HErMMHACTOB, BBIUKC-
JICHHBIH B COOTBETCTBUU C pe3yibTaraMu Tabm. 15, takxe pasen 2,0
COTJIACHO pacueTy:

RR =(200/10 000) / (1000/100 000) = 2,0.

Takum oOpa3om, mpaBuibHOEe 3HadeHWe RR paBHO 2,0 Kak
JUISL JIFOIEH, 3aHUMAIOIIUXCS 3apSAJKOM, TaK U TE€X, KTO €€ HE JIeJaeT.
DKCMO3UILIUST HUTPOTJIMIEPUHOM y/IBauBaeT PUCK CMEPTH OT UHPap-
KTa MHMOKap/a, a He 3allMliaeT oT He€, KaK 3TO MOIJIO MOoKa3aTbCs
B pe3yJsibrate oneHku 3(dekTa, NCKaKEeHHON BIUSHUEM TMMHACTUKH
[Maldonado, 1994].

W3 npuBeneHHOro npuMepa sCHO, 4TO yUeT BIUSHUS MEIIAtoInX
(hakTOpOB SIBISICTCA BAKHEHIINM yCIOBUEM JOCTOBEPHOCTH CpaBHE-
Husl. CyliecTBYIOT JiBa MOAXOAA JUIs pemeHus mpobiembl. [1eporii
peayM3yIoT Ha JTare IUIaHWPOBaHUS HCCIeI0BaHus, TPUMEHss PUH-
LUIIBI HAPaBIEHHOTO 0TOOpa, BTOPOH — B TPOILIECCE aHaNM3a pe-
3yJIbTaTOB (MCIOJB30BAHHUE CIICIUALHBIX METOJI0B 00paOOTKH JlaH-
HBIX). K MeTo1aM HanpaBieHHOTO 0TOOpa OTHOCATCSI METOJI PECTPHK-
UK, cOaJaHCUPOBAHHOCTD OIBITHOW M KOHTPOJILHOW TPYIII IO Me-
HIAOIUM (aKTOpaM U METOJI «KOMHs — napay. Kaxkaplii u3 mpuemon
MIMEeT CBOM JIOCTOMHCTBA U HEJIOCTATKH.

Merto/; pecTpUKIMHU MPEAIoaraeT OorpaHHYeHHe HaOI0IaeMbIX
XapaKTePUCTUK, YTO 3HAYUTENIHLHO TOBBIIMIAET OJHOPOJIHOCTH CpaB-
HUBAEeMbIX TPYII M IMO3BOJSIET OLEHWUTh BIMSHUE MEHEe WHTEHCHB-
HBIX BO3/ICHCTBHI, K YUCIY KOTOPBIX MOXET OBITh OTHECEHO 3arps3-
HEHUE OKPYXKAIOIIEH cpenbl. B 4aCTHOCTH, IPU UCCIIEJOBAHUU POJIU
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9KOJIOTHUECKHX (HaKTOpOB B (POPMHPOBAHUH 370POBbS CPaBHUBAJIH
3a00sieBaeMOCTh M (DU3MUYECKOE pPa3BUTHE JETel paHHEro Bo3pacTa
(0-3 roga) B n1ByX paiioHax r. Boirorpaaa ¢ pasHbIMH ypOBHSAMH 3a-
IpsI3HEHUsT OKpyXkaromied cpeapl. B o0e rpynmel orOupanu nerei,
POIUTENH KOTOPBIX MPOKUBAJIU B JJAHHOM pailoHe He MeHee 10 yieT
W HE WMeNIM KOHTAaKTa C BpPEAHBIMH TPOM3BOACTBEHHO-TIpOdec-
CHOHAJBHBIMH (PaKTOpaMu. DTH OTPpaHUYEHHS TIO3BOJIMIN OTIPEICIIHTh,
YTO B COBOKYIHOCTH YYTEHHBIX (JaKTOPOB, BIUSIOIINX Ha 310POBBE Jie-
Teil paHHero BO3pacTa, HanOoJjee 3HAYMMBIM SIBIISIETCS SKOJIOTMIECKast
CUTyalus Ha Tepputopuu npoxxkusanus [Cnusuza, 2002]. OnHako npu-
MEHUTH Ha MPAKTHKE MOAOOHBII METOM 4acTo He MPECTaBIISETCS BO3-
MOJKHBIM, ITOCKOJIBKY CY’KE€HHE Kpyra JIMI MPUBOAUT K YMEHBIIEHHIO
BBIOOPKH M CHHYKEHHIO IOCTOBEPHOCTHU pe3yJbTara.

CbanaHCHPOBaHHOCTD OMBITHOM M KOHTPOJIBHOW TPYII IO MeIalo-
oMM (akTopaM IMpeanoyiaraeT paBHOMEPHOE paclpeliesieHHe Mellaro-
LIUX NEPEMEHHBIX B CPaBHUBAEMBIX Ipynmnax. Tak, Ipy W3y4eHUH BIIUS-
HUS DKOJIOTHYECKUX (PaKTOPOB PUCKA Ha 370POBbE HACETIEHHs UCCIIeq0-
BaTellb JJOJDKEH CTPEMUTHCS K TOMY, YTOOBI TPYIIIBI ObLIN cOanaHCHPO-
BaHBI TI0 BO3PACTY, MPO(ECCHsIM, COLUATEHOMY YPOBHIO, BPEIHBIM ITPH-
BBIYKaM H T. 1. YTOOBI yd4ecTh MaKCUMAJILHO U3BECTHOE YUCIIO (PAaKTOPOB,
C KOTOPBIMU MOYKET OBITH CBSI3aH TOT WJIM MHOH 3(deKT Ha 310poBbe,
MOYKHO TPHUMEHATh aHKeTUpoBaHWe. Hampumep, mpu oreHke Bo3aeH-
CTBUSI CBUHILIA HA TICUXOHEBPOJIOTMYECKHUI CTAaTyC peOEHKa YUUTHIBAIOT
Takue Onojornyeckne GpakTopbl pHCKa, KaK BO3PACT MAaTEpH, COCTOSIHUE
€€ penpoIyKTHBHOTO 3/I0POBbsI, COLMANIbHBIE (DAKTOPBI — TMOYILIEBON
JOXOZl B CEMbE, YPOBEHb 00pa30BaHus POAUTENCH, KypeHHue poauTeNneH
[Oxonorus yenoseka, 2006]. KomuuecTBo BOMPOCOB, 331aBAEMBIX B STHX
ciyyasx, 1oxoqut 10 100—150. Takum oOpazom, MeToA cOanaHCHPOBaH-
HOCTH OTIBITHOM ¥ KOHTPOJIBHOH TPYIII 1O MEMIAIOIINM (DaKTOpaM yiyd-
LIAeT CUTYalMIO C TOYKH 3PEHUS] OTPAaHWYEHHs BIMSHHS MEIIAIOIINX
(axkTopoB, HO TpeOyeT OOJIBIIOro 00bEeMa BEIOOPKH.

TpeTbrM cOCOOOM HampaBIEHHOTO OTOOpPA SBISETCSI METOA «KO-
UL — Tapa», KOTOPbIH AP(EKTUBHO MpUMEHsIETCs] B UCCIEIOBAHMX
THna «ciaydail — koHTpossy. Hanpumep, C. JI. JIonnon ¢ cotpyanu-
kamu (1991) omyOnukoBan pe3ynbTaThl MCCIEAOBAHUS B3aUMOCBSI3H
MEXIy BO3AEHCTBHEM 3JIEKTPUUECKUX U MarHUTHBIX MOJIEH BHYTPU JKU-
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JIMIIA ¥ PUCKOM pa3BUTHA Jeiikemun y nereit 1o 10 ner B okpyre Jloc-
Anmxeneca (mrar Kamudopuus, CIIA). Cnyuan 3a0oneBaHusi ObUH
YCTaHOBJICHBI TI0 METMLIUHCKIM KapTaM OHKOJIOTHMYECKHX YUPEKICHHUH.
Hcnonp3oBany 1Ba Buia KOHTPOJIS: APY3bs UCCIENYEMBIX U CITydaiiHast
BBIOOpKA OCHOBHOTO HAaceNeHHs, MpoJeiaHHas IyTeM Habopa mup
Tene()OHHOro HoMepa. XOTs UcClleoBaTeNl HAOMIOAAN CBS3b C OIpe-
JIeJICHHBIMH TUIIAMH KOH(UTYpaLMK 3JIEKTPOIPOBOJIKH, SICHOH 3aBUCH-
MOCTH MEXKIY PHCKOM 3a00JieBaHusl JeHKeMHEH U M3MepsieMOi CHIIOH
MarHUTHBIX M AJIEKTPUYECKUX TOJIeH He ycTaHOBWIH. [Ipy3msi merei,
HMeEIOINX crienrduueckoe 3a00s1eBaHNe, COCTABISUIN Hapy IS KaXK0TO
YJieHa SKCIEPUMEHTAILHON TPYTIITBL, TOCKOJIBKY UMEJH TOT K€ BO3PACT,
XOIIWJIH B TOT e KJIaCC, UX CEMbH UMEJN MPUMEPHO OJMHAKOBBIN JOXOJ
1 COLMAIBHBIN CTAaTyC, HO 9TH JCTH HE UMENHU JUArHo3a «JICHKEeMUS.

[IpyMeHeHne MPUHIMIIOB HAIPABJIEHHOTO OTOOpa TO3BOJISET JIMIIIb
YaCTHYHO YCTPaHSITh BIUSHHUE MELIAIONINX (haKTOPOB, HO HE 1T BOZMOK-
HOCTH TIOJTHOCTBIO YYECTh WM TPEAOTBPATUTh MCKHKEHUE Pe3yJIbTaToOB
TOJIBKO 3a CUET MIaHUpoBaHus HaOmoneHus. HeoOXoamMo 1enoab30BaTh
CcrielMalIbHble METObI 00paOOTKH JaHHBIX. B KOrOPTHBIX MCCIen0BaHMX
YCTpaHEHUE BIMSHUS MEIIAIOMINX (JaKTOPOB OCYILECTBIISIIOT C IIOMOILBIO
MPOLEAYPhl CTAaHIAPTH3ALMK. B MccIenoBaHusX TUMA «CiIyvail — KOH-
TPOJIb», KaK TPaBHUIIO, IPUMEHSIOT METOJ CTpaTH()UKAIMKA aHAIOTHYHO
TOMY, KaK 3T0 OBUIO C/IeJIaHO B TIPUBEACHHOM IIPUMEPE 0 UCCIICT0BAHHIO
BIIMSIHMSI TUMHACTHKU Ha cMepTHOCTH OT MM mpH 5KCHO3MIMHM HUTPO-
IIMLEpUHOM. B HacTosinee Bpems Bce yallle Uil 9TOH LEIr UCHIONb3YI0T
MYJIBTUBapHAHTHOE MOJIETMPOBAHKE, KOTOPOE MO3BOJISIET OHOBPEMEHHO
YUYHTBIBaTh HECKOJIBKO Memaronux (akropos [Peuu u ap., 2004].

Crenyer UMeTh B BHAY, YTO YHUBEPCAJIBbHBIX MPABUI BBISBICHUS
JefcTBHSL BMeIMBatommxcs (paxkTopoB He cymectByeT. Kaxnoe nccie-
JOBaHHE HEOOXOJUMO CTPOHUTH TaK, YTOOBI BBISIBUTH JIEHCTBHE M3ydae-
MBIX (PaKTOPOB M OTPAHUYMTH BIUSHHE MPOUYMX Bo3aercTBHA. OmHaKo
MPaKTUYECKH HUKOTa HE yJaeTCsl IPOBECTH AMUAEMUOTIOTHIECKOE HC-
clieJOBaHHE TaK, YTOOBI MOJHOCTBIO MCKIIIOUUTH PEIIAOIIee BIUSHUE
Memaromux GpakTopoB Ha pe3yibTart. [1o aToil npuunHe HenecoodpasHo
OpraHU30BbIBAaTh HECKOJIBKO UCCIIEIOBaHUA 0/JHON TIpobiembl. Eciin onn
JIayT COTJIACYIOILMECs PE3YJIbTAThI, TOT/Ia MOYKHO CUMTATh pa3Mep BO3-
JIEUCTBUS HEKOTOPOH SKCIO3ULINH YCTAHOBJIEHHBIM.
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2. OueHka puckKa

OleHKa prcKa SBISETCS WHTCHCUBHO Pa3BHBAIOIIMMCS HAIpaB-
JICHUEM SKOJIOTMYECKOW AIUJIEMHUOIIOTHH, KOTOpoe Tpedyer o0be-
JTUHEHUS CIEIHMAaINCTOB Pa3lUYHbIX HampasieHuid. [lomysspHocTb
OIIEHKE pHCcKa obecrieuna e€ criocoOOHOCTh J1IaBaTh OTBETHI HA BOTIPO-
ChbI 00 DKCTIIO3HIINN, OCOOEHHO XMMHUYECKOM.

TpanunuonHas npoyedypa oyeHKu pucka BKIFOYaeT 4 OCHOBHBIX
JTana:

1) uoenmugurxayuro onacrocmu, TO €CTh OLEHKY TOTO, KAaKUE Be-
mecTBa Wik (PaKTOpbl, P KaKOM IYTH TOCTYIUICHHUS U IPH KaKUX
YPOBHSIX MOTYT BBI3BAaTh HEOJIATOMPUATHBIC MTOCIEACTBUS LIS 3/10PO-
BbsI N3y4a€MOTO HACEJICHHUS IIPU COCTOSIHUH €TI0 Ha JJTaHHBIH MOMEHT;

2) oyeHKy 9KCcno3uyuiu, TO €CTh PEaIbHOI0 BO3ICUCTBUS TOKCUUHBIX
BEIIECTB Ha 37J0POBhE YETIOBEKA; IIPH ATOM YUUTHIBAIOTCS TE PeajbHbIC
KOHIICHTPAIMH WIH YPOBHU 3arpsi3HEHHSI, KOTOPbIE OBUIN B MTPOIILIOM,
CYIIECTBYIOT B HACTOSIIICE BPEMSI HITH OKUIAFOTCS B Oy TyIIIEM, a TaKKe
pa3Mepbl SKCTIOHUPOBAHHBIX TIOMYJISIIUI Cpe/i HACEICHUS;

3) oyenky moxcuuHocmu ewecmed, KOTopas MOApazyMeBaeT
KOJIMYECTBCHHYIO OIICHKY PEaKIMH OpraHW3Ma Ha OIpeACIICHHYIO
JI03Y BO3JCHUCTBUS TOKCHYHBIX BEIIECTB; JIJISl 3TOTO ITPOBOJAUTCS COOP
rH(pOPMAIUK O TOKCHUYHOCTH BEIIECTBA M AHATU3UPYIOTCS «J1030-
OTBETHBIC» 3aBUCHUMOCTH, T. €. JaHHBIC O HAIWYHH CBS3CH MEWKIY
YPOBHSIMH KCIIO3UIIUN U COCTOSTHHEM 3/I0POBbS HACEIICHUS;

4) Ha TIOCIIEJTHEM STale BBIONHACTCS XAPAKMEPUCIUKA PUCKA,
BKJTFOUAIOIIIasl KaK KaYeCTBEHHBIE, TAaK U KOJIMYECTBEHHBIE OIICHKH PHCKOB
BPEIHBIX BO3/ICHCTBHI Ha 3/I0POBbE HACEIICHNS, OTIMCAHNE HEOTIPE IeIICH-
HOCTEH B OIICHKAaX, UHTEPIIPETAIMIO PE3YJIbTATOB M PAHKHPOBAHUE PH-
CKOB TIO CTEIIEHH UX MEJIMKO-OUOIOTHUYECKON 1 COIMATIbHON 3HAYMMOCTH.

2.1. Hdenmudghukayus onacHocmu

WNnenTndukamums omacHOCTH — 3TO aHAJTUTHYECKUH Iporiecc,
KOTOPBIH TIPEACTABIIIET COOOH MPEIBAPUTEIILHYIO OIEHKY BCEH MMe-
FOLIEHCS TOKCUKOJIOTMYECKOM, SMUAEMUOIOTHYECKON U 3KCIO3ULU-
oHHOU mHPOopMaIuu. OH 000CHOBBIBAET PAITMOHATLHOCTh M HEO0XO0-
JTUMOCTH OyIyIIero uccieaoBaHusl.
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Wnentudukanus (pacrno3HaBaHUE) MOTEHIMAIBHOM ONAacHOCTH
HMMEEeT LEJIBIO0 ONpeNeNeHNe BO3MOKHON yrpo3bl Uil 310POBbS JIIO-
Jeil B MCCIeyeMOM PETHOHE (TEPPUTOPHH PUCKA) OT BBISBICHHBIX
XMMUYECKUX BeIecTB ((PaKTOPOB PHCKA) C YUETOM HX CIIOCOOHOCTH
HAHOCHTB BPEJl OPraHu3My, ONpeAeICHNE MOMYJISIUY, MOTEHIUAIBEHO
MOJBEPKEHHON BO3JCHCTBHIO (TIOMYJISALUHN PUCKA), H YCIOBHH 3TOTO
BO3CUCTBHS, HA OCHOBE MUMEIOLIUXCSI B HATMUMH JaHHBIX:

- 0 cyap0e M pacpoCTpaHEHUH XUMHUYECKOT'O BEIIECTBA B OKPY-
JKarolleH cpesie, ero TOKCHYHOCTH JUISl YETIOBEKa MM SKOCUCTEMBI;

- XapakTepe U CIeKTpe yiepoa 310poBbio, 3a001€BaHUsIX, C KOTO-
PBIMH MOXKET OBITh CBSI3aHO BO3/ICHCTBUE TAHHOTO XMMHYECKOT'0 areHTa;

- MyTAX DKCIO3MLUMHU (MHTAJISILIAOHHOM, NEPOPaTbHOM, HAKOXK-
HOM) U T. 1.

Kaxk npaBuiio, uaeHTrdUKaIys OacHOCTH IPEAyCcMaTpuBaeT coop
W aHaIM3 JaHHBIX 000 BCeX MCTOYHMKAX 3arpsi3HEHHs o0beKTa hcciie-
JIOBaHUS, BBISIBJICHHE U OTIPEeIeHIE BPEAHBIX KOMIIOHEHTOB M BBHIOOD
Cpeny HUX MPUOPHUTETHBIX AJIsI UCCICAOBAHUS XUMHUYECKUX BEILIECTB.

COop u aHanu3 OOMIMPHOM M MHOTOIUIAHOBOW HH(pOpMaLUU
00 HCTOYHHMKAaX 3arps3HEHUs, WHBEHTapU3alys BCEX 3arpsa3HUTE-
nei B 00beKTe Mccaeq0BaHusl U 00BEeMbl IMUCCHI HEOOXOAMMBI IS
orpeneNieHus MyTel pacipoCTPaHEHUsI U BO3JEHCTBUS XUMHUUECKUX
BEIIECTB B KOHKPETHBIX MECTaxX MPOKMBAHMS HACEICHUS, IEPHUOIOB
BpEeMEHHN HauOOJBILIET0 U HAMMEHBILEr0 BO3ACHCTBHI B MOMEHT HMC-
CJICZIOBAaHMI M OLIEHKU BO3JCHCTBUS B MIPOILLIIOM.

Ha mpakTrke HEBO3MOXHO MPOBECTH JOCTATOYHO MOJHYIO OLICH-
Ky pHCKa OT BCEX 3arpsi3HSIOMINX BEIECTB, MPUCYTCTBYIOIIUX B HC-
CIIEAyeMOM PErvoHe MpPU BCEX BO3MOXHBIX MYTSAX HUX MOCTYIUICHHUS
B OpPraHu3M 4YeJOBeKa M3-3a HEOOXOAMMOCTH TMPOBEACHUS OTPOM-
HOro Oo0beMa HCCIEeIOBAHMI W OTCYTCTBHUS AJEKBATHBIX JaHHBIX
0 CBOICTBaxX MOTEHIMAJILHO TOKCHYHBIX areHToB. IloaTomy BroiHe
OTIPaBJAHHBIM SIBJISIETCS] CHU)KEHHE KOJIMYECTBA YUUTHIBAEMBIX (ak-
TOPOB MyTEeM OTOOpa OrPaHMYCHHOIO YHMCIa XUMHUYECKHX BEIIECTB,
B HauOOJBIICH CTENCHH ONPEACIAIONNX CYIIECTBYIOUIMNA PUCK LIS
3/I0POBbsl HACENICHUS TaHHOH MecTHOCTH. BBIOOp 11 MccneoBaHus
MIPUOPUTETHBIX XMMHUYECKUX BEIIECTB — JAOCTaTOYHO CIOXHBIA MPO-
Lecc, B KOTOPOM BBIJIGJISIIOT JIBa aclieKTa — TEOPETHYECKHUI U MpaK-
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TUYECKHid. TeOpeTHUECKUI aceKT 3aKIF04YaeTCsl B 000CHOBAHUU BhI-
0opa METOMOB aHaiu3a, ¢ HauOOJBIICH CTENEHBbI JOCTOBEPHOCTHU
MO3BOJISIONIUX OOHAPYKUTh MPHU3HAKK WIH CBOWCTBA XMMHYECKUX
BEILIECTB, HA OCHOBAHUU KOTOPBIX UX MOKHO OTHECTH K KaTErOpUH
BPEIHBIX JIs 3[I0POBbsI uesioBeka (GakTopoB. [IpakThueckuii acmekT
COCTOHT B PACCMOTPEHUHU MPUHIUIIOB BHIOOpA U3 BCEIO MHOTr000pa-
3Usl XUMHUYECKHUX 3arpsi3HUTENICH KOHKPETHOTO BPEIHOTO BEIIECTBA
WU TPYNINbl COENUHEHUN JUIsl MPOBEACHUS UCCIEIOBAaHUIN MO KOJU-
YECTBEHHOU OLIEHKE PUCKA B OMPEIEICHHOM PErHOHE.

[Ipu waeHTUDUKAIUN TTOTEHIIUATLHOW OMACHOCTH XMUMHYECKUX
BEILIECTB aHAJIN3 MPOBOASIT B OCHOBHOM Ha Kaue€CTBEHHOM YPOBHE.
IToxg omacHOCTHIO B JaHHOM Cllydae MOHUMAIOT MCTOUYHUK BO3MOXK-
HOTO TOBPEKICHUS, COBOKYITHOCTh HEOTHEMIIEMBIX CBOWCTB XUMHU-
YECKOTO BEIECTBA WM YCIIOBHIA, ONPEACISIONINX €ro COCOOHOCTh
BBI3BIBATH HEXKEIATENbHBIC TOCIEACTBUS ISl 3J0POBBS YEIOBEKA.
OHa cymiecTByeT He3aBUCUMO OT TOr'0, BO3AEHCTBOBANIO MJIM HET XU-
MHYECKOE BEIIECTBO HAa KaKOW-JIMOO OpraHM3M, MOTCHIIUAILHO YyB-
CTBUTEIILHBIA K TAKOMY BO3JICHCTBUIO, M HE 3aBUCUT OT CIICIUPUKU
MECTHBIX yclnoBUil. HampoTuB, pUCK OLICHMBAIOT KOJWYECTBEHHO;
OH SIBJISICTCS PE3yIbTaTOM (PaKTUYECKOTO WIIM MOTCHIIMAIBHOTO BO3-
JEUCTBUSI XUMHUYECKOTO COCIUHEHUS U 3aBUCUT OT YPOBHS BO3JCH-
CTBYIOLIUX J03 U XapaKTEPUCTUK MECTHBIX YCIOBUMA. be3 skcno3unnu
He OyJeT pUCKa, HE3aBHCHUMO OT CTEICHH OMACHOCTH XMMUYECKOIO
BemiectBa. Cle0BaTeIbHO, €CIM ONACHOCTh — OONIMI MpPU3HAK
B3aMMOJICHCTBUS XUMUYECKOTO COSIMHEHUS ¢ OMOJIOTUIECKON CUCTE-
MO, TO PUCK — CIIEIU(PUIESCKUN IPU3HAK YACTHON CUTYaIIUU.

Takum oOpa3zom, B mporiecce WACHTU(DUKAIUKA OMACHOCTH OCY-
LIECTBISIOT OTOOP TPUOPUTETHBIX XUMHUYECKHX COCAMHCHUHN IS
MPOBEACHUS UCCICAOBAHUN HA MAMbHEHIIMX JTamax OLIEHKU pUCKa
IyTeM aHaju3a OOIIEro CIUCKA XUMHUYECKUX BEIIECTB, BBISIBICHHBIX
B MicclieyeMol 30He. Ha mepBoM 3Tane 11e51ecoo0pa3Ho TaKKe aKIeH-
TUPOBAaTh BHUMAHUE HA MyTAX BO3JEHCTBUSA, KOTOPHIC IBHO TOMUHU-
PYIOT IO CTEMEHU MOTEHIIUATBLHOTO PUCKA.

Ha »tane maeHTH(UKAMK OMACHOCTU JOJDKHBI OBITH OKOHYA-
TEJIBHO OMpENEICHbl KOHESUHBIC 33a/1a4l HCCIEIOBATEIbCKOIO MPOEK-
Ta, BBISBIICHBI U TPOPAHKUPOBAHBI BCE MPOOJIEMHbBIE 00J1aCTH, a TaK-
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e c(opMHpOBaHa TpyIINa UCCIeI0BaTENeH, yUaCTBYIOIINX B OL[CHKE
pucka. CIOXHOCTb U MHOTO(AKTOPHOCTH BBIMOJIHSEMBIX 337134 Tpe-
OyeT Ha 3TOM dTare ClelHaIbHbIX 3HAHUH U3 XUMUH U XUMHUYECKON
TEXHOJIOTMH, TOKCHKOJIOTUH, OHONOTWH, (U3MKH, (PapMaKoIoru,
MEIUIUHBI, CTATUCTUKH, IPOrPaMMUPOBAHHS U, HAKOHEL], TIOJIMTHKH
[Meponpusitus... 1999]. Kaxnplii U3 3TanoB OIEHKU PUCKA, B TOM
Yuciae U MACHTU(HUKALNS ONacHOCTH, 00s3aTeNIbHO MpelycMaTpuBa-
eT TUIaTeJIbHBIN aHAJIN3 BO3MOKHBIX HEONPEAEIEHHOCTEH, MPUHATHIX
JIOTYIIEHUI U KayecTBa UCIOJIb3YEMbIX B HCCIIEIOBAHUAX JTAHHBIX.

Heonpenenennocts 00ycClIOBIIEHA HECOBEPLICHCTBOM 3HAHHI,
KacarolnXcsl HACTOSILEro WM OyAyIero COCTOSHUS paccMaTpuBae-
MO CHCTEMBI, M XapaKTepU3yeT YaCTUYHOE OTCYTCTBUE WIN CTENEHb
Ha/IKHOCTU JAaHHBIX 00 MCHOJB3YEMbIX B OLCHKE PHCKa Mapame-
Tpax U MOJENAX. B KOHEYHOM UTOTe HEOTIPEIETIEHHOCTh MOYKET OBITh
YMEHBIIIEHA MyTeM YJIYUYIICHUs JOCTYNHOW HMH(pOpMAaluu, TeM ca-
MBIM OyZeT yBeIHUYeHa HAJACKHOCTb U JOCTOBEPHOCThH OLICHKH pUCKa
[PeBuu u ap., 2004].

B kauecTBe wniuItOCTpallMd pPacCMOTPUM IOPSAJOK JeHCTBUM
perHoHaJbHOTO ATEHTCTBA M3YyUEHHUS 3KOJOIMYECKOro 310po-
Bbs MO HWACHTH(HKALUHK OMACHOCTH OT aTMOC(EpHBIX BHIOPOCOB
OAO «Cesepcranp» Ha 370poBbe HaceneHus r. Uepernosua Boio-
rojackoit obnactu (Mepomnpusrtus... 1999). Ha 3tom asrtame mo-
Clle KpaTKOH XapaKTEPHCTHUKU Teorpaduyeckoro MecTONMOJOKEHHUs
r. Uepenosua (mpuiiokeHue) ObUTH MTPUBEICHBI

* KpaTKO€ ONHCAaHUE KOKCOXMMUYECKOI0 M ariioMeparioHHOIO
MIPOM3BOJICTB, BBIOPOCHI KOTOPBIX COCTABIISUTH MIPEIMET MPOCKTA;

* 3arpsI3HUTEIH, COCTABISIONINE OOBEKT UCCIICAOBAHMUS;

* 00bEeMBbI BBIOPOCOB 58 OCHOBHBIX 3arps3HSIOLIMX BEIICCTB
oT 880 HCTOYHHKOB BHIOPOCOB;

* CITUCOK NPUOPHUTETHBIX 3arps3HAIOLINX BelecTB (Tadm. 16).

Oco0eHHo 3aTpaTHOH ObLIa ITPoLIeAypa BEIOOpa HAHO0Iee OTIACHBIX
JUIsL 370POBBS JIFOAEW COENMHEHUN. B KauecTBe OCHOBHBIX KPUTEPUEB
PYKOBOJICTBOBAJIMCH ABYMs: 0OBEMaMH BBIOPOCOB M TOKCHYHOCTBIO
BeIIeCTBA. BrIpakeHHe TOKCMYHOCTH B eaumHMLAX, oopatHbix [TJK
(1/TTAK), mo3B0oAMIO MPOPAHKUPOBATH 3arpsI3HAIOLINE BEIECTBA BCe-
'O CIIMCKA 1 BBIOpaTh U3 HETO Ha OCHOBAHWH TTOJTyYEHHBIX PAHTOB BCETO
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17 (Tabn. 16). lonoiHUTENBHBIMU KPUTEPUSIMHA TOKCHYHOCTH CUUTAIN
MOTEHIUATIBHYIO WX MPEAINoiaraeMylo KaHIIEpOTeHHOCTh BEIIECTBa,
HCXOSl U3 COOTBETCTBYIOLIEH Kiaccu(puKayu, 1 PU3NKO-XUMHIECKUE
CBOICTBa COEIMHEHHS, KOTOPBIE YCUJIMBAIOT PUCK BO3JACHUCTBHUS MpU
WHTASIIMOHHOM MYTH 3Kcmo3uiuy. K HUM OTHECIH MOABM)KHOCTD
1 YCTOMYHMBOCTB B OKPY’KaroOLIeH cpeie, a TAKKe CIIOCOOHOCTh 3arpsi3-
HSIIOILIETO BEIIECTBA K OMOaKKyMysinuu. [10100HbI 01X0/1] HE T03BO-
JIMJ UCKJTIOUUTD M3 aHan3a OeH3011, HECMOTPSI Ha HEBBICOKHE OOBEMBI

BBIOpOCOB (Tabm. 16) [Mepompusitus... 1999].
Tabmuua 16

Oobvemul ebibpocos

HEKOMOpbIX NPUOPUMEMHBIX 3A2PAHAIOWUX 6EU{ECIE
om npouzeoocme OAO «Cesepcmaiv)

Koo* Haumenosanue Konuuecmeso Obvem gvlbpoca,
sewecmsd UCTNOYHUKOB m/e

337 Oxcup yriaepon 280 573904
2902 | B3BelIeHHbIE BEIECTBA 560 100681
301 Jlnokcua a3ota 227 35509
328 Caxa 37 2468
333 CepoBomopon 123 1074
303 AMMHaK 158 907
708 Hadramun 157 514
1071 | ®eHon 141 478
602 Benzon 152 431
707 2-meTniHa(TaNuH 124 26
1325 dopmanbierus 11 14
524 [ukaoneHTaAMEeHBI 122 11
620 Crupon 92 1,8
334 Cepoyrnepon 23 1,1
703 Bens(o)mupen 92 0,12

[Ipumeganune: * — Ko MEKITYHAPOTHON KITACCUPUKAIIMA XUMUICCKUAX
BELIECTB
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2.2. OyeHka 3kcno3uyuu (eo3deiicmeusi)

O1eHKa SKCIIO3UIUH (BO3/ICHCTBYS) — OJIMH U3 BOKHEHUIIINX U, KaK
[IPaBUJIO, HAMOOJIEE TOYHBIX ITAIOB OOILEH MPOIIE/TY Pl OLICHKH PUCKA.

Dkcro3uius (BO3IeUCTBUE) TIPEACTABISET COOON KOHTAKT Opra-
HU3Ma (perenTopa) ¢ XUMHUYECKUM, PU3NISCKUM MUK OMOJIOTUIECKHM
areHToM. BennunHa SKCIIO3UIK XapaKTePH3yeTCsl H3MEPEHHBIM HITN
paccUMTaHHBIM KOJIMYECTBOM areHTa B KOHKPETHOM OOBEKTE OKpYIKa-
IOIIEH Cpelibl, HAaXOASIIUMCSI B COIIPUKOCHOBEHUH C TOTPAaHUYHBIMH
OpraHaMu d4eJOBeKa (JBIXaTeIbHBIMH ITyTSIMH, MUIIEBAPUTEIHLHBIM
TPAKTOM, KOXKEH, CIIM3UCTHIMUA 000JIOUKaMHK) B TEYCHHUE KaKOT'O-JIN0O
TOYHO YCTAaHOBJICHHOTO BpPEMEHH. ODKCIIO3UIIMS MOXET OBITh BBI-
pakeHa Kak OOIIMM KOJMYECTBOM BEIECTBA B OKPYXKAOIIEH cpese
(B emMHMIIAX MACCHI, HAPUMEP MI/M’) MM BETUUHUHON BO3/IECHCTBUS
— MAaccoi BellecTBa, OTHECEHHOW K €JMHUIIE BPEeMEHHU (HaIrpumep,
MI/CYT), TaK ¥ BEJTMYUHON BO3JICHCTBUS, HOPMAIU30BAHHOW C y4€TOM
MAacchl TeJla — JI030H, BBIPaKEHHOM B MI/(KIXCYT).

OleHKa YKCITO3UIUN — ATO XapaKTePUCTHKA YPOBHEH, MPOJI0JI-
YKUTEIILHOCTH, YaCTOThI M MyTeH BO3JICHUCTBUS HCCIENYyEeMbIX (haKTO-
POB Ha OlleHUBAaeMbIe IPYNIbl HaceleHus. Ha qaHHOM sTane aHaiu-
3UPYIOT U OTPEICISIOT!

a) ICTOYHUKH MMOCTYIUICHUS 3arPSI3HEHHS B OKPYKAOIIY O CPEY;

0) MapIIpyThl BO3JICHCTBHS U MOTCHIIUAIBHBIC TIYTH PacpocTpa-
HEHUSI, TPAHCIIOPTHYIO U BO3JICHCTBYIOIIYIO CPE/IBL;

B) MeCTa MOTEHIMAILHOTO KOHTAKTa OMPEICICHHBIX TPYIII Ha-
CEJICHUS C BPEIHBIMU (haKTOpaMu (PEIENTOPHBIC TOUKH) U IIYTH HX
[TOCTYIUICHUS B OPraHU3M 4eJIOBeKa (MHTaJSIIIHOHHBIN, IEpOpaIbHbIH,
AIMMEHTAPHBIN U T. 11.);

I') KOJIMYECTBCHHYIO XapaKTePUCTUKY 3KCIIO3UIIUHU, YTO MPEIy-
CMaTPUBAET OMNPEJICIICHNE BEIIMYUHBI, YACTOThI U MPOJAOIKUTEIILHO-
CTH BO3JICHCTBHSI [T KAXKIOTO aHAJIU3UPYEMOTO MTyTH;

) IOCTYIUICHUE B OPraHu3M (BO3JICHCTBYIOIIUE JI03bI).

[Ipouenypa oOlEHKHM BO3JCHCTBHS Oa3upyeTcss Ha MPSIMBIX
Y KOCBEHHBIX METOJIaX UCCIICAOBAHUS, 3aKITFOUAIOIINXCS B HETIOCPE/I-
CTBEHHOM aHasin3e 00pa3IoB MPO0 M3 Pa3HBIX Cpell, IEPCOHATHLHOM
MOHHMTOPUHTE 3arpsi3HUTEIICH B 30HE JIBIXaHHUSI, UCIIOJIb30BaHUH OUO-
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JIOTUYECKUX MApKEPOB, BOIIPOCHUKOB, CYTOYHBIX THEBHUKOB U MaTe-
MaTHUYeCKOT0 MOJICIMpOBaHus (puc. 7).

OneHka BO3JCHCTBUS, PABHO KaK U TOKCUKOJOTUYECKOE U DIIH-
JIEMHOJIOTUYECKOE UCCIIEIOBaHMs, KpailHE BayKHA IIPU yCTAaHOBJIEHUU
pUCKa OT BO3AEHCTBUS 3arpsA3HEHUs OKPYKAOLIEH YEJI0BEKa CPeEAbl
Ha 37J0pPOBbE U OINPEIEIEHNE 3aBUCUMOCTH «J103a — OTBET.

[Ipu onieHKe PKCNO3ULIMKU MOYKHO paccMaTpUBaTh MPOLLIbIE, Ha-
CTOSIINE ¥ OyAyIINe BO3JCHCTBHSI C Pa3IMYHBIMK TTapaMEeTpaMH st
KaKI0u (asbl, T. €. OCYHIECTBIATh MOJICTUPOBAHKE OyIyIINX, H3ME-
pEHHE HACTOSIIUX W aHAJU3 CyMMAalluu OUOJIOTHYECKHX I(PPEKTOB
OT IPOLLIBIX BO3JACHUCTBUIL.

Puc. 7. Memoowr ananuza sxcnozuyuu

B 11e710M OLIGHKY SKCHO3MLUM BBIITOJHSIOT B IOCIEI0BATEIBHO-
cTH, U300paskeHHOM Ha puc. 8. Ilpexxae Bcero onpenensior napame-
TPbI OKpy>Katomeil o0ctaHoBKH. K HUM OTHOCST OCHOBHBIE (u3HUe-
CKH€ MOKa3aTeIl UCCIIeAyeMOoll 001acTu, KIIMMaTH4ecKue 0COOCHHO-
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CTH, TUAPOTCOJIOTNYCCKUEC YCIIOBUSA, HATMYNUEC U BUJ] paCTUTCIIbHOCTH,
TUIT TIOYBBI WU Jp. 3aTem OMpPEACIAIOT MOMyJIIUK, MOTCHIUAJIBHO
NOABCPIKCHHLBIC BOS)_ICI‘/'ICTBI/I}O, C YUCTOM HUX MECTa MHNPOKHUBAHUA,
BUOOB JCATCIIBHOCTU, z[eMorpa(quecxoro COCTaBa, PACIIOJIOXKCHUA
KHUIIBIX paﬁOHOB OTHOCHUTCJIbHO HCCJIIEAYCMOI'0 BPEAHOI'0 YyYacTKa,
CYHIECTBYIOMIICTO 30HUPOBAHUA TCPPUTOPUN U T. O. B;[06a1301< OITUCBI-
BarOT HACCJICHUEC, KOTOPOC NMOTCHIUAJIBHO MOXKET OBITH IMOABCPIKECHO
BpE€aAHOMY BOSﬂeﬁCTBHIO, BKJIFOYas 4YyBCTBUTCIIbHBIC CY6HOHYJ'I$[L[I/II/I.

XapakTepHCTHKA OKPYKal0- HNpentndukanns MapupyToB
el 00cTaHOBKH BO3/1eiicTBUS

KomuecrBennast xapakrepucTuxa
IKCIO3HIUH

Puc. 8. I[locnedosamenvrnocms oyenKu IKCROZUYUU

Janee mpoBOAAT WACHTU(UKAUIO MapHIPyTOB BO3JIEHCTBUS
U TIOTEHIMAJIbHBIX MyTEN pacnpocTpaHeHus. MapiupyT BO3/IeUCTBUS
— 9TO MYTh XMMHYECKOTO BEIIECTBA OT MCTOYHHKA K IKCIOHHpYe-
MOMY OpraHU3My. Y CTaHABJIMBAIOT U OMHCHIBAIOT MEXaHMU3M, MO KO-
TOPOMY HWHIMBHUAYYM HITH TOMYJSIHS TOABEPTarOTCs BO3ACHCTBUIO
JTAHHOTO XMMHYECKOTO BEIIECTBA, a TAK)KE TOUKY BO3JICHCTBHS U ITyTh
rmoctyruieHus. Ecinu Touka BO3AEWCTBUS ynajeHa OT MCTOYHHKA, TO
MapIuIpyT BO3JIEHCTBHSI BKIIIOYAET €Ile M TPAHCIOPTHYIO (B CiIydae
MEXCPEIOBBIX MTEPEXO0JIOB) M BO3ACUCTBYIONIYIO CPETy. 3aTeM BBISIB-
JIFOTCS TTYTH, TI0 KOTOPBIM BBIJIEIIEHHBIC TMTOMYJISIIHA MOTYT TTO/IBEP-
ratbcsi Bo3AeicTBUIO. KaKplii MapiipyT xapakTepu3yeT MEeXaHU3M

BO3JIEHCTBHS UCCIEAYEMBIX (DaKTOPOB, CBS3AHHBIX C OTIPEIETICHHBIMH
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HMCTOYHUKAMHU 3arPs3HEHUS] OKPYXKAFOIICH YellOBeKa CPe/Ibl, Ha Hace-
nenue. OleHKa MapIpyTa BO3ACHCTBUS BKIFOYACT B Ce0s XapaKTepH-
CTUKY MCTOYHHMKOB 3arpsi3HCHHSI, BLIOPOCOB U COPOCOB XUMUYECKHX
BEIIECTB, MECT MX HAXOXKJICHUS, & TAKIKE OIMCAHUE BEPOSITHOM CY/Ib-
Obl XMMUYECKUX COCIUHCHHI B OKpYyXarolieh cpene (MIepCHCTEHT-
HOCTb, pacIpe/ieliecHue, TPAHCIIOPT, MEKCPEIOBBIE MEPEXO/Ibl), MECT
MIPOXKUBAHMSI ¥ BUJIOB JCSITEILHOCTH 3KCIOHUPYEMBIX TOIMYJISIUH.
Jig kakoro MapuipyTa ONpeIeNsFOT TOYKH BO3JCHCTBHS (TOYKH
MMOTEHIIMAIBHOTO KOHTAKTa YeJ0BEeKa C XMMUYCCKUMHU BEIIECTBAMHU ),
ITyTH UX TIOCTYIJICHHUS B OPTaHU3M (HampuMmep, HHTaISIIMOHHBIN, TIe-
POpAaNBbHEIH, Yepe3 KOKY).

Takum 00pa3om, YacTsSAMH IMOJHOTO MapuIpyTa BO3JICHCTBUS
SIBJISIFOTCS: UCTOYHUK U MEXaHH3M BbIOPOCa XUMUYECKOTO BEIIeCTBA
B OKPYXKAIOLIY CpPeAy M Cpela PaclpOCTPAHCHUS XHMHUYECKOIO
BelllecTBa (HanmpuMep, BO3AYX, IPYHTOBBIE BOJIbI), MECTO MOTCHIIH-
AITbHOTO KOHTAKTa YeJIOBEKa C 3arpsi3HCHHON OKpYIKaroleh cpeaon
(TOUYKa BO3/ICHCTBUS), KOHTAKT YEIOBEKA C XUMUYECKUM BEIIECTBOM
IpU TOTPEOJICHUU BOJIbI, MPOIYKTOB MUTAHUS, ABIXaHUU M 4Yepes
KOYKHBIC TIOKPOBBI.

KonnuecTBo MOCTYNUBIIET0 XMMUYECKOTO BEIIECTBA HA TPAHUIIC
oOMeHa / (MI/KT Macchl Teja B CyTKH) PACCYUTHIBAIOT 1O (hopMyJie

I1=(CCyE E)/(WT),

rae C — cpejHsisl KOHICHTpAIlsi XMMHYECKOTO BEIIeCTBa B Iie-
PHOJI SKCTIO3ULHMY (HapUMED, MI/11 Boaibl); C,— BENIMYMHA KOHTAKTa
(KOTMYeCTBO 3arpsi3HEHHOW CpeJbl, KOHTAKTHPYIOIEE C TEJIOM 4Ye-
JIOBEKA B €JMHUILY BPEMECHH B IEPUO]] OJHOTO BO3JICHCTBUSI, HAPH-
Mep J1/CyT); £, — 4acToTa BO3AeHCTBHUS (KOIMYECTBO CYTOK HIIH JIET);
E, — NIpOMOJDKUTENLHOCT BO3AEHCTBHSA (dmcio neT) ; W — macca
Tena (CpeiHss Macca Tella B ISPUOJT AKCIIO3ULINK ); T — BpeMs yCepe/-
HeHUs (MIePHOJ YCPEAHCHNUS) 3KCIIO3UIIUH, CYT.

JlarHas (hopmyIia MOXKET OBITh HCITOJIB30BaHA JIJIsSl pacyeTa CpeHe-
CYTOYHOH J03bI, KOTOPAs SIBJISICTCS OCHOBOM ITPH pacueTax pucKa Jyis
Jr000T0 CeHapHsl SKCIO3UIHU: OCTPOTO, MOJOCTPOro, XPOHUUECKOTO
Y B TCUCHHUE BCEH )KU3HU. B yacTHOCTH, [T KaHIIEPOTeHHBIX 3((HEeKTOB
JI03bI MPEJICTABIISIFOT B BUJIE MOKU3HEHHBIX CPETHECYTOUHBIX JI03, Pac-
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CUUTBIBAEMBIX 110 TIPUBEACHHOM (hOpMyJIe, IPU YCIOBUH 3aMEHBI BEJIU-
4yuHBI 7 Ha CPEIHIOI0 MPOIOKUTENILHOCTD KI3HU yenoBeka (70 ner).

C ydeTroM YCTaHOBJIEHHOTO KOJIMYECTBA MOCTYMHBILIErO Belle-
CTBa AHAJIM3UPYIOT 3aBUCHUMOCTB «J1032 — OTBET», CBS3BIBAIOIIYIO
€ro /103l C BEPOATHOCTBIO MOSIBIEHUSI HETaTUBHBIX JIJIs 370POBbS Ue-
JoBeka nocnencteuii [Pesuu u ap., 2004].

Crnenyet OTMETHUTb, UTO 3a/ja4a OLEHKH SKCITO3UIMH OT KOKCOXH-
MHYECKOro U araomepanuoHHoro npou3Boacts OAO «CesepcTaiby
oKa3zanach He caMoi ci0xkHOH. [TockonabKy mpeanpusTue HaXoAUTCs
B LIEHTPE ropojia, SKCIIOHUPOBAHHON MOMYJISAIMEN SBIsIETCS BCe Hace-
nenue T. Yepenosua. Kpome Toro, paccMarpuBaicst TOJIBKO OJAWH —
VMHTAJISIUOHHBIA — MYTh paclpoCTpaHEeHUs 3aTr PSA3HAIOLINX BEILECTB.
[Ipobnema cocrosiia B TOM, KaKUM 00pa3oM OmucaTh HEPaBHOMEP-
HOCTBb pachpeaeseHus] BEIOPOCOB MO0 OOIIMPHON TEPPUTOPHH pHUCKa
1 OTPa3HUTh Pa3HUILy 3KCIO3ULUHI I )KUTENIeH pa3HbIX PaliOHOB ro-
poaa [Mepompusitus... 1999].

B xauecTBe perieHusi ObUIO BHIOPAaHO MAaTEMAaTHUYECKOE MOAECIH-
pOBaHUE AMCHEPCHH 3arpsI3HSIOMMX BeuecTB. Bribop aToro merona
aHanu3a ObUT 000CHOBaH HEOOXOAMMOCTBIO ONPEACTUTE BO3ACHCTBHE
HanOoJiee THUIUYHBIX «CPEJHHMX» YPOBHEH HSKCHO3MIHUH, BKIIOYAS
HUYTOKHO MaJjible KOHLEHTPAlMU BEIECTB, HaXOAIIMeCs 3a Ipese-
JJaMH 4yBCTBUTEJIBHOCTH METOJIa M3MEPEHMH, a TakKe HEBO3MOXK-
HOCTBIO OLIEHUTDH JKCIO3UIMIO B 99 pelenTopHbIX TOYKAX TEPPUTO-
pUM TOpoja MO KaKJJOMYy BEIIECTBY HUKAKMMU MPSIMBIMU METOJIaMHU.
OKCIOHUPOBAHHAS TOMYJIALMS, KaK U TEPPUTOPHS PHCKa, OblIa 1mo-
JiefieHa Ha PelenTOpHbIE TOYKH B COOTBETCTBUU C M30MpATEIbHBIMH
y4acTKaMH, BKJIIOYAIOIIMMHU OJAMHAKOBOE KOJIMYECTBO B3POCIOro Ha-
cenenus (oxoao 5 000 yenoBeK), MECTOMOIOKEHNUE KOTOPBHIX CTPOTO
OIpe/IeNIeHO U 3apaHee U3BECTHO.

Jns pacueta mpU3eMHBIX KOHLIEHTpALUH BO BCEX PELENTOPHBIX
ToYKax OblIa MPUMEHEHa BO3AylIHAs MoJenb paccenBanusi ISCLT3,
KoTopas mupoko ucnoas3zyerca B CIJA nns pacuera pacmpocTtpa-
HEHMS TPOMBILIUIEHHBIX BBIOpocoB. B ocHoBe mporpammbr ISCLT3
JISKUT TayCCOBCKasi MOJETb paclpocTpaHeHus uuiedda BbIOpoca.
OHa 1no3BOJISIET ONMUCHIBATh JUCIIEPCUIO 3arpsA3HAIONIMX BEILIECTB Ha
Onu3nexale TePpPUTOPUN, MOJICIINPOBATh UX CPEIHETr0I0BbIE KOH-
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LIEHTPALMU B BO3/1yX€ OT MHOYKECTBA HCTOUHUKOB M MMPOTHO3UPOBATH
MIPU3EMHbIE KOHIIEHTPALUU B KaX10M perenTopHON TOUKE, UCTIONb-
3ys IOKa3aTeJu SMUCCUI U JaHHBIE 110 MECTHBIM METE0YCIOBHSIM.

B ISCLT3-moaennpoBaHny ObUTH YYTEHBI CIIETYIOIINE TOKa3aTeNu:

a) XapaKTepUCTHKa BBHIOPOCOB Mo Macce (T/ToJ) W mapaMeTpam
HUCTOYHUKOB (TOTIOJIOTHH U BBICOTE TPYObI, 00beMy BHIOpOCA B M*/TO/I,
TEeMIepaType OTXOASIIUX I'a30B);

0) pu3HKO-XMMHUUYECKHE CBOWCTBA HEKOTOPBIX BELIECTB, B YaCTHO-
CTH MOKAa3aTeN! Pa3JIoKeHUs a3p030JIei U OCaXKIeHN TBEPABIX YaCTHIL;

B) METEOPOJIOTHYECKHE TaHHBIE: CKOPOCTh U HallpaBJIeHUE BETPa,
CTaOMIBHOCTD M TypOyJIEHTHOCTh aTMOC(EPBI, BBICOTA CMEIINBaHUS,
TeMIeparypa Bo3ayxa, 00JauHOCTh, OCAAKH U p03a BETPOB.

Kpome Toro, mereoponoruueckue aanusle ans moaenu ISCLT3
Obutn c(OPMHUPOBaHBI C MPHUMEHEHHEM METEOPOJIOTHYECKOTrO Mpo-
Leccopa Uil CTaHJapTU30BaHHBIX JUCIIEPCUOHHBIX Mojened MPRM.
JlonoiHuTensHO ObUTH pa3padoTaHbl CHenralbHbIe TPOrPaMMBI IS
pacueTra BBICOTBI CMEIIMBAHUS U [IEPEBOJIa JaHHBIX B (hOpMAT, COBMeE-
ctumblil ¢ ISCLT3.

B xone oueHKM 3KCNO3MIUMN MOJENNPOBAaHUE TO3BOJMIO pac-
CUMTATh KOHIIEHTpAIMM 3arpsi3HSIOLINX BEIIECTB OT BCEX MCTOYHH-
KOB KOMOMHATa B KaXXI0HW PEeLenTOPHON TOUYKE MPU CYILECTBYIOIINX
ycnoBusx. OHaKoO MpH pacyeTe Moyield KOHLEHTpPAlMu He YAAJIoCh
yuecTb 3((eKT «3aBUCaHHUs BHIOPOCOB» HA TEPPUTOPHU MPEAIPHs-
THUS ¥ BBIOPOCHI OT CIKUTAHUsI pa3HbIX BUIOB TOIUIMBA TI0 OTAEIBHBIM
HCTOYHUKAM H3-32 HEJOCTYIHOCTH COOTBETCTBYIOIICH MHPOpPMAILH
[Meponpustus... 1999].

2.3. OyeHKa moKcu4Hocmu

OuepeHO 3Tal OLEHKH PUCKA 3aKJIF0YAETCsI B ONIPEACICHUH AT
KaXXI0T'0 M3Y4aeMOI0 BELIECTBA 3aBUCMOCTH «J103a (SKCIO3HULIUS ) —
OTBET», YTO OTPAXKAET KOJIMYECTBCHHYIO CBSI3b MEKAY YPOBHEM BO3-
JeWCTBUS M BO3HUKAIOIINM B Pe3yJIbTaTe 3TOr0 BpeAHBIM 3((HEeKTOM B
COCTOSIHMM 3JJOPOBBSI (COOCTBEHHO OTBET MJIM PEAKLIUS).

[locnencTBusi BHELIHETO BO3ACHCTBUS (IKCIIO3ULMH) 3aBHUCAT
ot ero cneunuku u cunbl. [lox cunoit Bo3xeiicTBUSA OOBIYHO IO-
HUMAIOT 703y, T. €. KOJIMYECTBO MOIABIIEr0 B OPraHU3M BEIIECTBa,
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MOTJIOIICHHYIO 3Hepruio. Jlo3umeTpus MmpeacTaBiseT coOOH Cloxk-
HYI0 TpobJIeMy, KOTopas I0-pa3HOMY pa3pelaeTcsi B pa3indHbIX 00-
nacTsax OMOJOrMH M MeIUIMHBEL B (apmakosoruu u TOKCHKOIOTUH
H3ydaeTcs He TOJBKO 3aBUCHMOCTh 3(dekra BBeIEHHs BEIIECTBA
OT /103bI, HO ¥ TO, HACKOJIBKO TTOJIHO B KOHKPETHBIX 00CTOSITENbCTBAX
9TO BEIIECTBO MOCTYNAeT B OPraHU3M (BCACBIBAETCS U3 KENyI04HO-
KHIIEYHOTO TPaKTa) ¥ HACKOJIBKO OKa3bIBaeTCS CIOCOOHBIM K B3au-
MOJIeHcTBUIO ¢ perentopamu (OnomocTymHoOCTh). [lpu nosumerpun
MEXaHMUYECKHX BO3JEHCTBUI (Hampumep, BUOpaIMK) U 3JIEKTpOMar-
HUTHBIX M3JIy4€HUH H3ydaeTcsi He TOJBbKO «IPHUJIOKEHHas» J03a,
HO M Xapakrep e€ paclpeneieHns B OpraHu3Me, MOIJIOIIEeHNs B I0-
BEPXHOCTHBIX U ITyOOKHX TKaHsIX. IMeHHO moaToMy Ha puc. 9 nan-
HBIC O Pa3BUTHHU MEPBUYHON peakMu y OOJBHBIX aHKUIO3UPYIOIIIM
CIOHAMJIUTOM Ha PEHTTEHOBCKOE OOJy4deHHe MPHUBEICHBI B 3aBHUCH-
MOCTH OT J103bI (paj), OTHECEHHOH K MOBEPXHOCTH Tela.

Puc. 9. 3asucumocmo nepuooa npossnenus 3ppexma
om 003bl 6030€UCMBUS. CRIOWHAS JUHUS — HAYALO0 NOABLeHUS dPheK-
ma, NYHKMUpHAas IUHUS — 3a8epuienie nposeienus sgpexma

OTH SMUAEMHOIOTUYECKUE JAHHbBIE, XOTS JO3MMETPHUECKH
1 HECOBEPILUCHHBIC, WUTIOCTPUPYIOT (PYHAAMEHTAIBHYIO 3aKOHOMEP-
HOCTB: 4eM Oouiblie cuiia (103a) BO3ACHCTBHS, TEM paHblIe pa3BUBa-
eTcs ¥ JOJIbIIE [UINTCS OTBETHAS PEaKIHsL.
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BbIaensroT TOKCUKaHTBI ¢ TIOPOTOBBIM M OECIIOPOTOBBIM JI€HCTBH-
€M, a TaKKe BeIlleCTBa C HEM3BECTHOM TOKCUYHOCTBIO. B TokcHkonoru-
YECKOM HOPMHMPOBAHUM CUMTAETCS, YTO MYTareHHOCTb U KaHILIEPOreH-
HOCTb JIOJKHBI OBITh OECIIOPOTOBBIMHU COOBITHSIMU, TaK KaK TeOpeTHYe-
CKHU €TMHCTBEHHOE XMMHUYECKOE B3aMMOJICHICTBUE C TEHETUUECKUM Ma-
TepHajIoM MOJKET BbI3BaTh 3aboneBanue. [1o3Tomy oTcyTCcTBHE TIOpOTra
JIEMCTBUS CBSA3aHO C KAHIIEPOTEeHHBIMU CBOMCTBaMU BEIIECTBA.

CriocoObl OLIEHKM TOKCHYHOCTH BELIECTB pazHooOpas3Hbl. K Ha-
CTOALIEMY BPEMEHH JOCTYMHBI pe3yabTaThl SAR-TecTupoBanus, Ko-
TOpOE MPOTHO3UPYET TOKCUYHOCTh MCXOJS U3 CTPOEHHS MOJIEKYJIBI
BEIIECTBA, M TOKCUKOJIOTHYECKOTO TECTHPOBAHUs, in Vitro 1 Ha pas-
JUYHBIX TECT-00BEKTaxX, BKIIOUYAs SKCIEPUMEHTAIBHBIX KHBOTHBIX.
OnHako MpH OLIEHKE 3aBUCHUMOCTH «103a — 3((deKT» HanOOJIbIIYIO
3HAYUMOCTh MMEIOT PE3yJbTaThl 3MHUIEMHOJIOIHUECKUX HCCIIe10Ba-
HUH, KOTOpBbIE UMEIOTCS BCE €Il ISl OrPaHUYEHHOTO Kpyra COeIu-
HEHUIl, B YaCTHOCTH B3BELIECHHBIX BEIIECTB, JMOKCHIOB a30Ta U CEPHI,
CBHUHI[a, OKCHU/Ia yTJIepo/ia, 030Ha.

JIn1g HeKaHLIEpOTreHHbBIX COEAMHEHMI MpEAIosaraeTcsi CyIecTBo-
BaHHME TOPOTOBBIX YPOBHEH, HMKE KOTOPBIX BpenHble 3(h(eKThl He
BO3HUKAIOT. J{JIs1 5TOM TpymIibl TOKCUKAHTOB THITUYHASI 3aBUCHMOCTD
«o3a — 3¢ dexT» uMeer Bua S-00pa3Hoi (CUrMOMIAIbHON) KPUBOH,
JieBasi 4acThb KOTOPOHM COBMeIaeTcsi ¢ adCLUUCCON B TOYKE, COOTBET-
cTByMoLIel HyneBomy dpdekty (puc. 10 A). [IpeBblienne mnoporoBoro
YPOBHSI MOKET NPUBOAUTD K HeOmaronpusTHeIM 3(hdeKTam B BUZE pas-
JpaKarollero AeHCTBHA Ha AbIXaTEbHYIO CUCTEMY, Pa3IMYHBIX 00IIe-
TOKCHUYECKHUX (B OTHOUICHHM IEUCHH, TOYEK, CEPACUHO-COCYIAHUCTOM
CHCTEMBI M Jp.) MPOSIBICHWH, W3MEHEHHs COCTOSHHS LCHTPaJbHOU
HEPBHOM CHUCTEMBbI, HAPYILEHUSI PENPOAYKTUBHON (pYHKLMH, U, HAKO-
HEll, 3TO MOXET ObITh cMepTh [PeBuy u ap., 2004]. Hecnienmduueckue
MOCJIEICTBHS HACTYIAIOT PAHBIIIE TIPU CHIIBHBIX BO3AECHCTBHSAX.

S-o0pa3nas kpusas (puc. 10) Xopo1io u3yueHa B TOKCUKOJIOTHH.
Jnst e€ onmcanus pa3paboTaHbl CHIENHUANbHBIE CTATHCTHUECKHE TPH-
embl. OHa MpeCcTaBisieT COO0H pa3HOBHIHOCTD KyMYJIATUBHOTO pac-
npenenenns. C e€ MOMOIIBIO MOYKHO YCTaHOBUTh, KaKasl CUJIa BO3/EH-
CTBHA BBI3BbIBACT 3P eKT (cocTosiHuEe, 3a00neBanue, cMepTh) B 50%
ciayqaes (LD, ). [l 5TOro JoCcTaTo4HO NPOBECTH FOPU3OHTAIBHYIO
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JTUHAIO0 OT ypoBHS 0,5 M0 mepecedeHms ¢ KpUBOH «1o3a — 3P heKT»
W OT MepeceueHUsI OIMyCTUTh MEPICHANKYIISP K OCH abCIIHCC.

Puc. 10. 3akonomeprocmu MHoMCeCmMEeHH020 NPOsigieHUs. IPPexmos

OObIuHO BO3/EHCTBUE BBI3BIBACT HE OJIMH, @ HECKOIBKO 3 dek-
TOB, HalpHMEp KOXXHBIC MOPAXCHUS, OUAPEI0, TOJOBOKPYKECHHUE.
Jnst kaxnoro 3¢ dexra Bo3IEHCTBUS XapaKTEPHO CBOE BPEMs pa3BU-
THS TIPU COXPaHEHUU 0011e# 3akoHoMepHOCTH (puc. 10 B). Touyno Tak
e TPOUCXOIAT U3MEHEHUs 3PQeKTa BO3ACUCTBHS NPH U3MEHEHUH
COCTOSIHUSI OpraHusMa. Y JuIl ¢ 0osee BBICOKOW PE3UCTEHTHOCTHIO
MOCJIEACTBHSL BO3HUKAIOT NpH 0Oojiee BBICOKUX A03aX: S-oOpasHas
(opMa 3aBHCUMOCTH COXPAaHSETCsl, HO KpUBAasi CMEILACTCS BIPABO.
S-06pa3nyto GopMy MOKHO OOBSICHUTH TEM, YTO B IOMYJISILUH Majo
JIML C OYEHb HU3KOM U OYEHb BBICOKOM YCTOMUYMBOCTHIO. Takue Kpu-
BbIC MOTYT OBITb NPEBPALICHBI B MPSMBIC, €CIM 3HAYCHUS 110 OPIU-
Hate ((PyHKIUS WM «OTBET» Ha JI03y, CHIIy BO3/ICUCTBUS) TpaHC(Op-
MHUPOBATh B COOTBETCTBHH C INIOTHOCTHIO BEPOSTHOCTH HOPMAJIBHOTO
pacnpenenenus [Baacos, 2006].

BoibmMHCTBO  pa3pabOTaHHBIX  3MHMAECMUONIOIMYECKUX KPUTEPH-
€B OLICHKU HEKAHLEPOI€HHOTO PHCKA OTPAKAIOT OXKMAACMBIA MPUPOCT
YacTOThl HAPYLICHUH COCTOSIHHS 3/I0POBbsI WM CMEPTH HA CAUHUILY
BO3JICHCTBYIONIEeH KoHIeHTparmu. [lpu oreHke pricka 3a0oieBaHUi
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OT OCHOBHBIX HecTleM(pUUecKHX 3arpsa3HuTeNel aTMoc(hepHOro Bo3LyXa,
TaKWX KaK B3BEIICHHBIC BEIIECTBA (YaCTHUIIBI PM1 o B PMZ_S), TUOKCHIBI
a30Ta U Cepbl, MOHOOKCH]I yTJIEpOAa U APYTHE, UCIOIB3YIOT MPOLIEHTHOE
M3MEHEHHE TOKa3aTesisl 3/10pOBbs HA YCIOBHYIO €IMHUITy KOHILIEHTpa-
M (HarpuMmep, Ha Kaxasie 10 Mxr/m?). Kpome Toro, Ha 0CHOBE «1030-
OTBETHBIX» 3aBUCHUMOCTEH, TOJTyYEHHBIX B SMUAEMHOJIOTMYECKHX UCCIIe-
JIOBaHUSIX, MOJKHO ONPEENATh TAKHE apaMeTpbl, Kak MHIUBU/TyaIbHbINA
PHCK pa3BHUTHS 3a00JICBaHUId B TeUEHHE BCEH KU3HU YeloBeKa MITH T0/1a,
a TaKoKe TOTIOTHUTENBHBIN MOMYIAIUOHHbIN puck [Pesudy u np., 2004].

Pe3ynbTaTel TOKCHKOIOTMYECKUX 3KCIIEPUMEHTOB Ha JKHBOTHBIX
(LD,,) sBsir0TCSl OCHOBOM 117151 pa3pabOTKu O€30IacHbIX ypOBHEH BO3-
neiicTBusl (YpoBHEH MUHUMAJIBHOTO PUCKA) XUMHUUYECKUX areHTOB —
pedepentHbIX 103 (D) nnm pedepeHTHbIX KoHUeHTpauuii (C).

Pedepentnas nosza (Drf) — 3TO JOIMYCTUMOE CYTOYHOE KOJH-
YECTBO XMMHUYECKOT'O BEIIECTBA B MI/(KI'XCYT), BO3ACHCTBYIOIICTO
Ha YeJIoBeKa B TeYEeHHUE BCel JKU3HU, KOTOPOE, BEPOATHO, HE COIIPOBO-
JK1AETCS OILIYTUMBIM PUCKOM JUIS 30pOBbsl. DTOT MOKa3aTeb ycTa-
HaBJIMBAETCAd HA OCHOBE BCEX MMEIOIIMXCS KO BPEMEHM MPOBEIACHUS
TOKCHKOJIOTUYECKOM OLIEHKHU TaHHBIX.

Pedepentnas xonuentpauus (C r;) omnpezenseTcs Kak «BeIW4YrHA
(c HeoIpeneNeHHOCTHIO 0 MOps/IKa) CyTOYHONW 3KCHO3UINH IS Yeno-
BeKka (BKJIIOYAsh CEHCHOMIM3UPOBAHHBIE TPYIIBI HACENECHHs), KOTopas
HE OKa3blBaeT 3HAYMMOIO PHUCKAa BO3HHKHOBEHHUsI HEOJIAronpHsATHBIX
3 }eKToB Ha MPOTSHKEHUH BCEH KHU3HI». AMEPHKAaHCKUM areHTCTBOM
10 OXpaHe OKpY)Karolel cpebl pedepeHTHasT KOHLIEHTPALMs IPUHSTA
Kak TpeJesbHast [IPU HHTIIIMOHHOM BO3/IEHCTBUHM Ha YeJIOBEeKa MOTEH-
LUAJIBHO OMACHBIX XUMHYECKHUX BEIIECTB, COJEPKAILIUXCSI B BO3/IyXE.

B MupoBoO#i IpakTHKE B Ka4eCTBE CHHOHMMOB pe()ePEeHTHBIX 103
WM KOHIEHTPALUI UCIOJIB3YIOT OOJIBIIOE YHCIO YPOBHEH Oe3omac-
HOTO Bo3/elcTBUA. Bee oHM, 11O CBOEMY OIpeNeeHNI0, SKBUBAJICHT-
HBI M OTPAXKaIOT CYyTOYHOE BO3ACHCTBHE (IIOCTYIUICHHE) XHMUYECKOTO
BEIIECTBA B TEUEHNE BCEH KU3HU YEIOBEKA.

OneHka TOKCMYHOCTH KaHLIEPOT'€HHBIX BELIECTB JI0 CHX IO OCTa-
eTcs IMCKYCCHOHHOH mpobieMoii. B HacTosiee BpeMs KaHIIepOreHe3
paccMaTpuBarOT Kak MHOTOCTAIUIHBIX MPOLIECC, COCTOSIIUI U3 TPex
OCHOBHBIX CTaJWi: MHUIHAUWHU (MyTalMOHHBIC MIPOILIECCHI B KIETKE),
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npomonu (mpeodpa3zoBaHNe WHULMUPOBAHHBIX KIETOK B OIyXOJie-
BbI€) U Tporpeccuu (MPHOOpPETEeHUE OMYXOJIEBBIMU KJIETKAaMH 3J10-
Ka4eCTBEHHBIX CBOKMCTB). Iyl Tak Ha3bIBA€MbIX T'€HOTOKCHYECKUX
KaHLEPOTeHOB MpEAINoJaraeTcs OTCYTCTBUE MOpOra IEHCTBUS, Tak
KaK OHM HEMOCPEICTBEHHO MOPa)KaroT TeHOM. HereHoToKcHuecKue
(smUreHeTHYECKreE) KaHLIEPOTreHbI MOTYT 00J1a1aTh OPOrOM BPEAHO-
ro JEHCTBHS, XOTS 3TO HE BCErla paclpoCTPaHsIETCsl Ha BCE CTaIUH
KaHneporenesa. 110cKOIbKy MeXaHU3MBbl KaHIIEPOT€HHOI'O ACHCTBHS
JU1s1 OOJNBLIIMHCTBA XMMHYECKHUX BEIECTB 710 KOHIIA HE BBISICHEHBI, HE
UCKIIIOUEHO, YTO MPH 000U 103€ CyLIECTBYET TeOpeTHIECKasi BEpPO-
SITHOCTB Pa3BUTHUsA 3TOr0 3(pdekra, KOTopas yBennunBaeTcs ¢ Bo3pac-
TaHueM A03bl. [103TOMy npH N3y4eHNHU KaHIIEPOT€HOB B METOI0JIOTHH
OLICHKH pUCKa B OOJBIIMHCTBE CIy4aeB MCIOJIB3YIOT MPUHLIUI Oec-
noporosoctu [PeBuu u nip., 2004].

W3BecTHO, 4TO TMPHU C1aOOM BO3ACHCTBHU MATOIOTUYECKUE IO-
CIICICTBUS, HAITPUMED OITYXO0JIH, HAOIIOJAI0TCS PEIIKO, IIO3TOMY Upe3-
BbIYA{HO TPYAHO COCTaBHUTH NPEACTABICHHE O TOM, Kakyio (opmy
nMmeet KpuBas «103a — 3¢gdekr» B odnactu mansix 103 (puc. 11).

[o3a, paa
Puc. 11. 3asucumocme uacmomul 1€1ik0308
(cnyuau na 10 000 uen. 8 200) om 003b1 0bNYYEHUS 8 ANOHYES,
nepedstcUBUUX AmomMHy 6OMOaApOUpPoOBKy

Hwuskast TOUHOCTH OIIEHOK BETMYHHBI AP QeKTa (4acTOThI TATOJIO-
THYECKHX TOCIEICTBUN) MPHU BO3AECUCTBUAX MO WHTEHCUBHOCTH
SBIISIETCSI HEM30EKHBIM CJIEICTBUEM PEIKOCTH IMAaTOJOTUYECKHX I10-
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CJICJICTBUI CIIaObIX BO3IEHCTBUI. B yclIoBUsAX Takoll HeompeaescH-
HOCTH MPHUXOJIUTCS BBIOUPATh, KAKy MOJIENb ((hopMy 3aBUCUMOCTH )
KCIIOJIb30BATh JIJIS ONTMCAHSI HIMEIOIUXCS TAHHBIX, U 3TOT BBIOOP OKa-
3BIBACTCSI B U3BECTHOM CTEMEHHW IMPOU3BOJBHBIM. HekoTopeie u3 uc-
CJIeIOBAaHUN TOCTATOYHO COIJIACOBAHHO CBUJIETEIHCTBYIOT B MOJIB3Y
KBaJpaTHYHOTO XapakTepa 3aBucuMocTH (puc. 12, 13).

Puc. 12. 3asucumocms uacmomuol paxka MOJIOYHOL dHcenle3bl
(e0. OmHOCUMENbHO20 PUCKA) OM NO2TIOULEHHOU MOLOYHOU JHCelle301 003bl
V nepedcuUsuUx amomuyo 6ombapouposky (pomoeot)
U no 0anuwvlM Prioopoepaguueckozo ucciedosanus ¢ Kanaoe (kpysicku)

Puc. 13. Omnocumenvuulii puck paka aeekux (opounama)
8 3ABUCUMOCINU OM YUCIA BLIKYPUBAEMbIX 8 OeHb cuzcapem (abcyucca).
Yucno cnyuaes paka npugedeHo 0KoLO Kpugoll

67



Ho B HOpMHpOBaHHMM COOOpa)KEHHS HAJCKHOCTH HOPMATHUBOB
3alUThl OKa3bIBAIOTCS MPEOOIAAIONIMMU U BbIOUPACTCS JIMHEHHAS
3aBUCHMOCTH (pHC. 14), TOCKOJIBKY OHa TpeCcKa3biBaeT 00JIee BHICO-
Ky 4acToTy 3()(EKTOB U TeM CaMbIM MPEIOXPAHSIET OT H3JIUIIHETO
«ontumusmay [Bnacos, 2006].

Puc. 14. 3asucumocms unyuoenca netikozos na 100 000 uenogexo-nem
om 2000801l KOCIMHOMO0320801i 003bl NO2TIOUWEeHHOU paouayuu

OCHOBHBIM MapaMETPOM OIICHKH PUCKA BO3JCHCTBUS KaHIIEPO-
ICHHOI'0 areHTa ¢ y4eToM OECIIOpOroBOro MexXaHu3Ma JICHCTBUSI SB-
JIICTCSI KaHIEPOTeHHbIN noTeHman (SF), win (GakTop yria HakIoHa
KPUBOH «J103a — OTBET» B 00JIACTH HU3KHX 103. DaKTOPhI KaHIEPO-
TEHHOTO TIOTEHIINAJIA YCTAHOBJICHBI B AKCIIEPUMEHTATBHBIX UCCIICIO-
BAHUSX HA KUBOTHBIX C TIOMOILBIO JIMHEHHON MHOTOCTYIEHYATON MO-
JIEJIH, KOTOpasi MO3BOJISIET JENaTh CTATUCTUUYCCKYIO YKCTPAIOJISIIUIO
OT BBICOKHX /103, IMPU KOTOPBIX HalOogaroTcs 3((GeKThl B Jiabopa-
TOPHBIX YCJIOBUSX, K MAJIBIM J103aM, PEAIbHO BCTPEUAIOLTUMCS B 00B-
€KTaX OKPYIKAroIIel CPEe/ibl, IPU KOTOPBIX 3PPEKT B IKCICPUMEHTE
HE BBIABJISICTCS. DTOT MapameTp SIBISICTCS MEPOM TOMOIHUTEIHHOTO
WHIWBUIYAILHOTO KAHIIEPOTEHHOTO PUCKA, WIIA CTETICHBIO yBEIUYe-
HUS BEPOSITHOCTH PA3BUTHSI paKa MPU BO3JECHCTBUU KAHIICPOTECHA 3a
OKHJIAEMYIO CPEIHIOI0 MPOJOKUTEIBHOCTh JKU3HHU, MPHHATYIO 32
70 ner. OHa ompezensercs Kak BepxHsas rpanuna 95% AW nakmona
rpaduka 3aBUCMMOCTH «J103a — OTBET» B HIIKHEH JIMHEHHOW 4acTu
kpuBoi. DaKTOPHI KAHIEPOTEHHOTO TMOTEHIIMAIa YCTaHABINBAIOTCS
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OTIETBHO ISl MHTALIMOHHOTO U IEPOPATLHOTO My TEH MOCTYIIICHUS
1 OOBIYHO BRIpAXKAIOTCS B [MI/(KrxcyT)] ™.

Jpyrum mapameTpoM Ajsl OLIEHKH KaHIIEPOTEHHOI'O PUCKA SIBIIS-
€TCS TaK Ha3bIBAGMbI CJMHUYHBIA KAHIEPOTCHHBIH PUCK (CIUHMY-
HBIA (aKkTOp pHUCKa, YACNbHBIA pHCK, equHuna pucka) UR (unit risk,
anrn.). [lokazaTenb €AMHUYHOIO KAHIIEPOTEHHOTO PHCKA SIBISCTCS
pe3yNbTaTOM MPUMEHEHUS TUHEHHOW MOJETH JIs ONIPEICICHUS BepX-
HEH TpaHMIIbI TOBEPUTEILHOTO PUCKA PA3BUTHUS PaKa B TEUCHUE BCEH
YKU3HH Ha SMHUITY BHEUTHEH 3KCIIO3UIUU B 1 MI/i1 (MKI/JT) B BOJIE WM
1 mr/m?® (Mxr/m?) B Bo3yxe. OOBIUHO 3Ty BETHUHHY PACCUUTHIBAIOT UC-
X051 U3 PaKTopa KaHIEPOTSHHOTO TIOTSHIIUANIA ISl HHTASIIIMOHHOTO
U TIEPOPATLHOTO BO3JCHCTBUSA, a TAKKE C UCIOIB30BAaHUEM CTaHIAPT-
HBIX 3HAYCHUH Macchl Tena yenoBeka (70 Kr), CyTOYHOTo MoTpeOIeHHs
Bo3ayxa (20 M*) u mutheBoM Boab! (2 1) [Peuy u mp., 2004].

Pacuer umeeT crneayromuii BUA sl HHTAISIIUOHHOTO

UR = SF (xrxcyt)'x1/70 (xr) x 20 (M*/cyT),
U [IEPOPAITBHOTO MTYTH SKCIIO3UIIHN
UR = SF (xrxcyr)'x1/70 (xr) x 2 (1/cyT).

B o0mem, as uHTEpIpeTany 3aBUCUMOCTH «71032 — 3P PeKT
BO3MOXKHBI 2 107x0/a. IlepBblii — BEpPOSATHOCTHBI — OOBSICHSICT
BO3HUKHOBEHHE BPEIHBIX IOCJICACTBUHA Y OJHUX OPraHU3MOB U He-
BO3HUKHOBEHHE Y JIPYTUX UTPOH ciydas. BTopoit — neTepMUHUCT-
kuit. OH TpeanonaraeT, 4ro Mpu ci1aboM BO3jeicTBUM OO0JIe3HBb
HE BO3HUKAET IIOTOMY, YTO €My HEOOXOJIUMBI JIOTIOJIHUTEIILHBIC ITPH-
YUHHBIC (AKTOPBI, KOTOPBIE BCTPEUYAIOTCS PEJKO MU PEIKO UMEHOT
JIOCTATOYHO 0O0JIbINyr0 cruty. [Ipu 3TOM momxoje ciydailHOCTh €CTh
JIUIIb 0003HAYCHUE UHBIX IPUYMHHBIX (PaKTOPOB, KOTOPHIC HAM HEH3-
BecTHBI. Bce ke ayist ciy4aitHOCTH B OOBSICHEHHUSX HEMPeICKa3yeMo-
cTH cOOBITHI ocTaeTcsi 0c000e MECTO. ITO — XaOTHYECKHE M3MEHe-
HUS B MUKPOCTPYKTYpax, KOTOPbIE MOTYT ITPUBOJIUTH K HEOTIPEACIICH-
HBIM TocneAcTBUsM [Bracos, 2006].

Ha mpaktuke BbIOOp a/JeKBaTHBIX Ul OLCHKH pUcKa K03(hdu-
LIMCHTOB TOKCUYHOCTH OCYILECTBISIFOT UCXOJSl U3 psifla KPUTSPHUCB.
BenuuuHbl, MOMyYEHHBIE B JMUAEMHOJIOTHMYECKUX HCCIICAOBAHHUSX,
HMMEIOT MPUOPUTET Tepe]] MOKa3aTeIsIMU, ONPECICHHBIMU B TOKCUKO-
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JOTMYECKUX DKCIEPUMEHTaX HaJ >KUBOTHBIMU. KoadduimeHTsl, BbI-
YHCJICHHBIC B HMCCIICAOBAaHUAX OOIIEW MOMyJISIUU HAceNieHUs, Ooliee
HAJIC)KHBI, YeM TIOTy4YEHHBIC B PE3yJIbTaTe U3y4eHUs podeccroHab-
HbIX KOropT. [Ipu olieHKe BO3IEHCTBUSI aTMOC(EPHBIX 3arps3HEHUMA
KOX((HIMEHTHI TOKCHYHOCTU JOJDKHBI OTPaXKaTh HHIAJSIIHOHHBIN
IyTh BO3JEUCTBUA. JJaHHbBIE U3 HCCIEAOBAHUN XPOHUUECKUX BO3/EH-
CTBHI MPEINOYTUTEIbHEE KOAP(HUIIMSHTOB, OCHOBAaHHBIX HAa H3yYe-
HUM TOJIOCTPBIX YPOBHEH Bo3jeicTBHsA. OHAKO TPU OTCYTCTBUM Oa-
30BOM MH(POPMAILIUU COOTBETCTBYIOINE IKCTPAIIOJSIIMU [TPABOMEPHBI.
JlomyCKaroTCsl SKCTPAIOIISAIMK JTaHHBIX ¢ TPO(eCCHOHABHBIX TPYIIT
Ha 0o0lIllee HACElICHHe W C JKUBOTHBIX Ha YEJIOBEKa, OT MEPOPATBHOTO
IIyTH K UHTAJSIIIUOHHOMY BapUaHTY SKCIO3ULIUU U T. [I.

B Tabnumax 17-19 mpuBeaeHbl mpuMepbl ONpECiICHUS 1030~
OTBETHBIX 3aBUCUMOCTEH Ji1 HEKaHLEPOTEHHBIX M KAHIIEPOTCHHBIX
3arpsI3HAIONIMX aTMOC(EPHBIN BO3yX BEIIECTB U YHUDUIIMPOBAHHAS
B LIEJISIX MOJenupoBanus GpopMa ux 3anucu [Meponpusitus... 1999].

Taonuma 17

Cymmapnas maoauya pegrepeHmublX KOHYEHMPAYUil
HEeKAHUEPOZEHHBIX AMMOCHepHbIX 3azpa3Humernei,
UCHOIBb3YEMBIX 6 KOTUUECMEEHHOIL OUeHKe PUCKA,

U npedcmagienue pe3yibmamos

Haumenosanue Pegpepenmnas Dkcnonenyuanshoe
sewecmea KOHYeHmpayus, mxe/m’ sbIpadicerue
AmMmuak 100 (1.00 e*?)

denon 3 (3.00 €%
[{uaHUCTBINH BOAOPOT 3 (3.00 ¢%
CepoBomopon 1 (1.00 €%
Crupon 60 (6.00 e
Hadranun 3 (3.00 ¢%
2-meTmHa(TAINH 180 (1.80 ¢*)
HuknoneHraaueH 100 (1.00 e*)
Cepoyriepon 700 (7.00 e*?)

70



Tab6numa 18

ﬂozo-omeemuble 3asucumocmu 011 KJAAcCU4ecKux 3azpﬂ3numeﬂeﬁ

Haszsanue
sewecmsd

Omeem

Jlosza

Juokcun cepel

O061ast CMEpTHOCTh
CMepTHOCTB OT pecrnHpa-
TOPHBIX 32007IeBaHMIA

0,6 puck/mr/m3
2,8 puck/mr/m?

OO01Me B3BEIIEHHEIE
semiecta (TSP) PM

1 % exxeqHEBHOI
CMEpPTHOCTHU

13-3a yBEIHUYCHUS
Ha 10 Mkxr/m3

Oxcup yriepona

% yBEJIMYEHUS YnCIa KapJUOIOTHIECKIX
0oJ1eii N3-3a MOBBIIICHUS YPOBHS
KapOoKcureMorsiobnHa B KPOBH
0,12 — st HepabOTArOIIUX MAI[CHTOB
0,45 — mis paboTaIOIINX MMAITUCHTOB

Jlnoxcna a3ora

BepositHocTh

— 1/(1 + e-log odds)

peci.3ab011.

Tabmuma 19

d)axmopbl HAK/IOHA KAHUEPOZEeHHblX eeuiecme
npu UHZAIAYUOHHOM nymu 6030elicmeus

Bewjecmeo Dakmop HAKIOHA Eounuunvui puck
Me/ke/OeHb PUCK/MK2/M
Benson 2,9 ¢? 8,30 e*
Bens(a)nupen 7,3 ¢’ 2,08 e
dopmabaeru 2,1¢? 6,00 e*
Hagranuu 5,30 e

2.4. Xapakmepucmuka pucka

XapaKkTepucTUKa PUCKa SIBJIAECTCSA CBS3YIOIIMM 3BEHOM MEXKY
COOCTBEHHO OLIEHKOM pHCKa JJIs 3A0POBbS U YIIPABIEHHUEM PHUCKOM.
Ha »Tom 3Tame mHTErpupyloT JaHHbIE 00 OMAcHOCTH aHAJIU3UpYe-
MBIX XMMMYECKMX BEIIECTB, BEIUYHMHE HKCIO3ULUU U IIapaMeTpax
3aBUCUMOCTH «J1032 — OTBET», MIOJYyUYEHHbIE Ha BCEX NPEILIECTBYIO-
UX CTAIUAX UCCIEAOBAHUM, IPOBOJUTCS COBOKYIIHBIM aHaIu3 CTe-
[IEHU HAJIC)KHOCTH HAKOIUIEHHBIX PE3YJIBTATOB, ONUCHIBAIOTCS PUCKHU
JUISL OT/ICBHBIX (PAKTOPOB M MX COUETAHUI, a TAKKE XaPaKTEPHU3YIOT-
Csl BEPOSITHOCTD | TSDKECTh BOBMOKHBIX HEOIaronpusiTHbIX 3(h(heKToB
HAa 3/I0POBbE YEJIOBEKA.
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OO0s3aTeNnbHBIM 3JIEMEHTOM XapaKTePUCTUKU PHUCKa SIBISIETCS
paccMOTpeHue BeeX MPEANoI0KEeHNH, U3yYeHHBIX THIIOTE3 U Heompe-
JeTICHHOCTEH, KOTOPbIE MOTYT MCKa3UTh PE3YJIbTaThl OLEHKH pUCKa
1 KOHEYHBIE BHIBOJBI. XapaKTEePUCTUKY PUCKA OCYILECTBISIOT B Ta-
KO [0CIIe10BaTEILHOCTH

- 00001IeHNE PE3yAbTATOB OLIEHKH SKCIO3ULIUHI U 3aBUCHMOCTEH
«103a (KOHLEHTPALUs ) — OTBETY;

- pacuer 3HaYeHHWH PUCKa AJIS OTACIBHBIX MapIIpyTOB BO3ACH-
CTBHSA U MyTEH MOCTYIJICHNUSI XUMHUUECKHUX BEIIECTB B OPTaHU3M;

- pacueT PUCKOB AJIsl yCIOBUH arperupoBaHHON (IpH MOCTYIUIE-
HUM OJJHOTO XUMHUYECKOT'O COCJMHEHUS B OPraHU3M YeJOBEKa BCEMH
BO3MOXHBIMH ITyTSMH M3 Pa3HBIX OOBEKTOB OKpPY)KAIOIIEH Cpeiabl)
U KyMYJATUBHOH (TP OJHOBPEMEHHOM BO3JACHCTBHUH HECKOJIBKUX
XMMUYECKUX BEIIECTB) IKCIO3UIINH;

- BBISIBIICHHE M aHAJIU3 HEONPEIeIeHHOCTEeH OLEHKH PHCKa;

- 00001IeHEe pe3yIbTaTOB OLIEHKH PHCKA M MpEACTaBICHHE TO-
Jy4YEeHHBIX JaHHBIX JIMIAM, YYacTBYIOIIMM B YIPaBICHHUH PHCKOM,
B TIOHSTHOM M JIOKa3aTeNbHOH hopMme ¢ yKazaHHEM Ha T0CTOBEPHOCTD
1 OTpaHUYCHUS XapaKTEPUCTUK PUCKA.

Xapakmepucmuky pucka pazeumus HeKanyepoeeHHuIX Pgex-
M08 ATl OTIENBHBIX 3arPsA3HAIONINX COCTUHEHUH MTPOBOST HA OCHO-
Be pacueta koadduuuenta onacuoct Q mo Gopmyie

Q=D,/D umQ=C,/C_,

rae D, — cpenusist 103a, MK/Kr; D — pedepentHas (Gesomac-
Has) 103a, MK/kr; C — cpelHss KoHueHTpanus, mr/m’; C, e pede-
penTHas (6e30macHas) KOHIIEHTPAIHs, MI/M°,

XapaKTepuCTHKa PUCKA Pa3BUTHS HEKaHLEPOTeHHBIX 3(dexToB
pY KOMOWHHPOBAaHHOM M KOMILIEKCHOM BO3ACHCTBUM XMMHUYECKHX
COEIMHEHMI OCYLIECTBISICTCSI HA OCHOBE pacdera MHAEKCAa OMacHO-
cru . nzexc onacHoCTH U151 yCIOBHI OTHOBPEMEHHOTO MTOCTYIUICHHS
B OpPraHM3M HECKOJBKHX BEIIECTB OJJHAM M TEM K€ IyTeM (Harmpumep,
MHTAJSIIIMOHHBIM WITH NIEPOPAIbHBIM) PACCUUTBIBAETCS 1O (popmyIie

I=Z;Q’.,

rae O, — K03 (HUIMEHTBI OTTACHOCTH JUISL OTAEIBHBIX i-X KOMIIO-
HEHTOB CMECH.
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HpI/I MOCTYIJICHUN XUMHUYECKOI'O BCHICCTBA B OpPTraHU3M YCJIO-
BCKa U3 Opr)KaIOH.ICfI Cp€abl OAHOBPEMCHHO HECKOJIbKUMU IMYTSAMHU,
a TaKKe IMpPU MHOTOCPEAOBOM M MHOI'OMAapHipyTHOM BO3,I[CI>'ICTBI/IH
KPUTCPHUECM pUCKA ABJISICTCA CYMMapHLIﬁ HHIOCKC OITIaCHOCTH T:

T=y1,
J

rae [, — MHAGKCHI OMACHOCTH JUIA j-X OTACHBHBIX ITyTEH HOCTY-
IUICHUS WM j-X MapIIPyTOB BO3ACHCTBUSL.

PacueT nHIeKCcOB 0MacHOCTH, KaK MPaBUIIO, LeJIecO00pa3Ho TPo-
BOJUTH C YYETOM KPUTHYECKHUX OPTraHOB / cUcTeM (MHIICHEH), Mo-
pakaeMbIX HCCIIEYyEMbIMH BEILECTBAMH, TaK KakK NP BO3AEHCTBUHI
KOMITOHEHTOB CMECH Ha OJIHU W T€ K€ OpraHbl WJIM CHCTEMBI Opra-
HU3Ma HanOoJiee BEPOSITHBIM TUIIOM MX KOMOMHUPOBAHHOTO BIUSTHHS
SIBIISIETCSL CyMManus (aATUTHBHOCTB ).

KanneporenHsiit puck mpy KOMIUIEKCHOM MOCTYIIJIEHUM XMMHUYe-
CKOTO BEIIECTBA PAa3MUYHBIMU MyTAMH (MHTISLHOHHBIM, HEpOpaib-
HBIM, Yepe3 KOXKY) U TP KOMOMHUPOBAHHOM BO3JIEHCTBUU HECKOJIBKHX
XUMHUYECKUX COCJMHEHUH TaKKe PACCMaTPUBAIOT KaK a/JUTHBHBIN.

Haubonee pacnpocTpaHEeHHBIMH HHAECKCAMHU XAPAKMEPUCTHUKU
KaHyepo2eHH020 pUcKka SBISIOTCS:

- MO’KU3HEHHBIM WHANBUAYAIBHBINA KaHIIEPOT€HHBIN PUCK, Ope-
JesieMbIi Kak BEpOSTHOCThH 3a00J€BaHUS PAKOM MHAMBUAYYMA MPH
BO3ACUCTBHUHU OINIPEEICHHON 035l (MJIM KOHIEHTPALUHN) HEKOETO XH-
MHYECKOI0 BEIECTBA MPH JOMYIIEHUH, YTO YEJIOBEK MOCTOSHHO Ha-
XOJUTCS MOJ1 BIMSIHUEM KaHIEPOTreHa B TeUEHHE BCE J)KU3HH;

- CPeIHEB3BELICHHBI MHIMBHIYaJIbHBIH KaHIIEPOT€HHBIA PUCK
(MHAMBHYaNbHBIA PUCK, YCPEAHEHHBIN AJISl ONpEeIeHHON MOMmyJis-
LMY, JJa)Ke €CJIM 4acTh e€ He MoJBepranach BO3JAEHCTBUIO);

- KOHTYpPbl MHAMBHIYaJIBHOIO KaHIIEPOT€HHOI'O pPHUCKA, JEMOH-
CTpHpYIOILHUE reorpaduuecKkoe pacrpezeieHie Ha MeCTHOCTH ypOBHEH
pHCKa IJIsl HaXOISILIErocsi B Hel B JEWCTBUTEIBHOCTH (MM THUIIOTETH-
YECKOr0) MHAMBUAYYMa; 3TOT UHIACKC OOBIYHO MPEACTABIISAIOT Ha KapTe
B BHJIE N30JIMHUI OAMHAKOBBIX YPOBHEH HHIUBHIYaTIBHOTO PUCKA;

- TOMYJIIUOHHBINA KaHLIEPOT'€HHBIH PUCK, XapaKTEePU3YIOLIHI 10-
MOJIHUTEJIbHOE K (POHOBOMY YpOBHIO 3a00JIEBAEMOCTH YHUCIIO CIIyda-
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€B 3JI0KQUeCTBEHHBIX HOBOOOPA30BaHHI B MCCIICAYyEMOM MOMYJISLIUH
IPU BO3/ICHCTBUH KaHLIEPOTCHOB B TEUYCHHE I'0JIa WM BCEH )KU3HH.

Jlnst nosmyueHust XapaKTepUCTUK KaHIIEPOTeHHOTO pHCKa He00X0-
JIMMO PacCYMTATh CICAYIOIINE TapaMeTphI:

- MHJIMBU/TyJIbHBIN KQHIIEPOTCHHBIH PUCK JUTS KQXKI0TO BELIECTBA,
MOCTYTAIOIIETO B OPTaHU3M YeJIOBEKa aHAJIU3UPYEMBIMH ITyTSIMU;

- MHIMBUTYaJIbHBII KaHIIEPOTCHHBIH PUCK JUTS OT/ACIBHOTO KaHIIe-
POTr€HHOTO KOMIIOHEHTa MCCIIEyeMON CMECH XUMHYECKHX BEILECTB;

- CyMMapHbIii KaHIIEPOTCHHBIA PUCK Ul BCEX BEILIECTB M BCEX
AHAIN3UPYEMbIX IyTeH UX MOCTYIJICHHUS B OPTaHU3M;

- IONYJISIIHOHHBIC KAHIIEPOTCHHBIE PUCKH.

Pacuer uHAMBHIYaTbHOTO KAaHIIEPOTEHHOIO pHCKa R, ocyllecT-
BJISIOT C MCIIOJb30BAHUEM JaHHBIX 00 HKCIO3MLUH U (paKkTOpax KaH-
LEPOreHHOro MoTeHIuana (pakropax HaKIOHA, SAMHUYHOTO PUCKA).
Kak mpaBuiio, 1yl KaHLIEPOTCHHBIX XMMHYECKHX BEIIECTB IOTOJI-
HHUTENIbHAsE BEPOSTHOCTh Pa3BUTHUS paKa Ha BCEM IMPOTSHKEHHU JKU3-
HH OLICHUBACTCS C yYETOM CPEJHECYTOYHOU J03bI B TCUCHUE KHU3HU
D, (mr/(krxcyT)):

R =D, x SF,

rae SF'— dakrop HakimoHa, (Mr/(KrxcyT))”.
[Tpu ucnonp30BaHUM NIOKA3aTeNsl €TMHUIHOTO prucka UR dopmy-
Ja npuoOpeTaeT BUI

R =Cx UR,

rae C — cpenHsisi KOHUEHTPALus BEIECTBA B UCCIEAYEMOM OOBEKTE
OKpy’Karoleil cpelpl 3a BeCh MEPHOJ YCPETHEHUS SKCIIO3ULINH (ITH-
ThEBasi BOJA, MI/JI; BO3AYX, MI/M?); UR — e TMHUYHBIN PUCK IJISI BOJBI
(puck Ha 1 mr/m) unm Bo3ayxa (puck Ha 1 mMr/m?).

Orpenenenne MOMyIIAUHOHHBIX KAHIIEPOreHHBIX PUCKOB R , KO-
TOPBIE OTPAXKAIOT JAOMOJIHUTEIBHOE K POHOBOMY UHUCIIO CITy4aeB 3710-
Ka4eCTBEHHBIX HOBOOOPA30BaHUH, CIIOCOOHBIX BO3SHHUKHYTH Ha MpO-
TSHDKEHUH JKU3HU UCCIIeTyEeMON MOMYJISIHN BCICICTBHE BO3ACHCTBHS
uccneayeMoro (hakropa, IpoBOAAT MO GopmMyJie

R =RN,
rae N — 4uCIeHHOCTh uccienyeMoi nomysauuu [Pesuy u ap., 2004].
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Tak, mpu OIEHKE KaHIEPOICeHHOTO pHUCKA OT BBIOPOCOB
OAO «CeBepcraib» OBUIO YCTAaHOBJIGHO, YTO HAuOOJIEEe OMACHBIM
sIBJIIeTCSl HapTanuH. AHAIU3 MOKa3all, YTO SMUCCUM JJAHHOTO Bellle-
CTBa OT UICTOYHHKOB BCETO KOMOWHATA MOTYT CIIOCOOCTBOBAThH Pa3BH-
THIO TPEX CIIy4aeB paka BO BCEU MOMYJSALUU HA MPOTSHDKCHUU SKU3HHU.
[To ogHOMY CiTydaro paka B MOIYJISILIUK HA OPOTSHKEHUH KU3HU MOTYT
BO3HUKHYTbH B CBSI3H C HHTAJISAIMEN OEH30JI0M U CaKel OT UCTOYHUKOB
Bcero kombuHara [Meponpusitus... 1999].

[Ipu cpaBHUTENBHON XapaKTEPUCTUKE PUCKA YACTO UCMIOIb3YIOT
MOKA3aTelNb MOMYJISIIUOHHOTO TO0BOTO PUCKA Rp_y_ —pacyeTHOE YHUCIIO0
JIOTIOJIHUTENIBHBIX CIyYaeB paka B TeueHue rona. Hampumep, B ciyuae
aHaiM3a KaHIEPOICHHOTO JCWUCTBHS 3arps3HUTENed aTrMochepHOro
BO3/lyXa MOKa3aTeNb R,,_y_ Oy/IeT pacCYMTHIBATKLCS 10 (hOpMyIIe

R,, = Z(CXUR)*N/70,

rae C, — cpeaHeronosas KOHUEHTpauus i-ro semecrsa; UR, —
eIMHUYHBIN PUCK 3a BCO ku3Hb (70 net) mis 1 Mr/m® i-ro BelecTsa;
N — 4HCIEHHOCTb MOMYJISIUH, TO/IBEpraroleiics BO3ACHCTBHUIO.

Kak yxe ormeuanoch panee, OOJNBIIMHCTBO pa3zpaOOTaHHBIX
K HACTOSILEMY BPEMEHH SMHMICMHOJIOTHUECKUX KPUTEPUEB OLECHKH
HEKaHLIEPOT€HHOT0 PHUCKA OTPAXKAIOT OXKHMIAEMBId MPUPOCT YacTo-
Tl HAPYLICHUI COCTOSHUS 3/0pPOBbs HAa €AMHUILY BO3ICHCTBYIOLIEH
KOHIIEHTpauu. JlaHHbIE KPUTEPHHM HENPaBOMEPHO HCIIOJIB30BaTh
JUISL TIpE/ICKa3aHusl pealbHbIX U3MEHEHUH YPOBHEH CMEPTHOCTH MM
3200J1€Ba€MOCTH HACEJICHHUS, POKHUBAIOLIETO HA KOHKPETHOH TeppH-
TOPHH, B CHITy BO3MOKHOT'O BIMSHHUS Ha 3TH MPOLECCHl pa3HooOpas-
HBIX cneunpuueckux (GakTopoB (0Opasa KU3HH, YPOBHs Pa3BHTHS,
MEAUIUHCKOTO 00CIyXuBaHUs U T. A.). KonnvecTBeHHbIE 3HAUCHUS
pHCKa, TOJTyYeHHbIE Ha OCHOBE 3ITUAEMHUOIOTNYECKUX JaHHBIX, IPel-
CTaBISIIOT COOOM, KaK M BCE IPYrue OLUEHKH PHCKA, OTHOCHTEIbHBIC
BEJIMYHMHBI, XapaKTEPU3YIOIINE CPABHUTEIBHYIO IPHOPUTETHOCTD TEX
WIA WHBIX 3arpsA3HSIONIMX BEUIECTB, HCTOYHUKOB MX IMOCTYIUICHHS
B OKPY’KaroIyto Cpey H T. II.

B nenom 1 HekaHIEPOreHHBIX 3P PEKTOB KONUYECTBEHHYIO Xa-
PaKTEepUCTUKY PHUCKA YCTaHABIMBAIOT B COOTBETCTBUH CO CIICAYIOMIU-
MH OCHOBHBIMH ITPUHLUIIAMH:
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- HAJIMYMe MapaMeTpoOB 3aBUCUMOCTH «KOHIEHTpalus (103a) —
OTBET;

- aHaJIM3 CTENEeHU BBIPAKEHHOCTH (TSHKECTH) Pa3BHBAIOLIMXCS
3¢ PexToB;

- YHCJICHHOCTh SKCIIOHUPOBAHHOW TOMYJISILINH.

C y4eToM pacCUMTaHHOTO OKMAAEMOI0 MPUPOCTa YacTOTHI Ha-
PYLICHUH 370pOBbSl Ha €IMHMILY BO3JIEHCTBYIOIIEH KOHLEHTPAaLUU
OTIPEIEISIOT €XKErOAHBIH PUCK AONOJIHUTENBHBIX clydaeB 3aboe-
BaHUH WJIM CMEPTH B AaHHOW MOMYJSILUK B OyIyleM IpU cOXpaHe-
HUM JaHHOTO YPOBHS 3arpsi3HEHHs. XapakTep dTHX OLEHOK 3aBHUCHUT
OT MECTHBIX YCJOBHH (B YacCTHOCTH, HEOOXOIUMO HMETh HH(OP-
Malnuio 00 ypoBHSX (POHOBOH 3a00JE€BaEMOCTH WIIM CMEPTHOCTH).
B mo6oM cirydae peus uaet He 00 aOCONMIOTHOM MPUPOCTE 3a00sIeBac-
MOCTH, a 0 JI0JIe ClIyyaeB omnpeaeneHHoro 3¢gdekra, 00ycnoBIeHHOTO
BIIMSIHUEM KOHKpeTHoro ¢akropa [Pesud u ap., 2004].

B yacTHOCTH, B 4epEMIOBELIKOM MPOEKTE PUCKHU JOMOIHUTEILHON
€KEroTHOM CMEPTHOCTH OBLIM pacCYMTAHbI JJIsI B3BEIICHHBIX YaCTHIL
U TUOKCHUJIA CepPbl, KOTOPbIE pacCMaTPHBAINCh KaK KOCBEHHbIE TOKa-
3aTeNy 3arps3HeHMs] OT CHKUTaHWs TorunBa. [Ipu aToM omeHKa pucka
CMEPTHOCTH OT MHTAJISIIMH B3BEILICHHBIX YaCTHL OTJIMYAIACh OT OLIECH-
KM, CBA3aHHOH C BabIXxaHueM SO,. DMHMCCHU B3BELICHHBIX BEIIECTB
OT MCTOYHUKOB BCETO KOMOMHATa MOTJIM BBI3BaTh €KerogHo 163 mo-
MOJTHUTEIBHBIX CITy4yas CMEPTH B OOILEH MOIMyJISIUY, B TO BpeMs Kak
SMHCCHH IUOKCHIA CEPBI BBI3BIBAIHN 26 CIy4acB CMEPTH €KETr0THO.

Puck mosiBNEHHS CUMITOMOB PECITHPATOPHBIX 3a00J€BaHMI ObLI
paccuuTaH JIs JMOKCHMAa a30Ta. MHransuuonHas skcnosuums NO,
OT HCTOYHHKOB BCEro KOMOMHATa CHOCOOCTBOBaja BO3HUKHOBEHHIO
48 000 HOTOTHUTENBHBIX CITy4aeB PECITUPATOPHBIX CUMIITOMOB €KETO/IHO.

Puck BO3HHMKHOBEHHUS JOMOJHUTEIBHOTO 4YHCIa KapAWOJIOTH-
YEeCKHUX CIIyyaeB OT BO3ACUCTBHSA OKCHAA yriepoja OblLT paccunTaH
JUISL IBYX TPYIII MAlMEHTOB: BEAYIIUX aKTUBHBIN U ITACCUBHBIN 00pa3
XKHU3HH. Pacuersl mokazanu, yto Basixanue CO OT BceX UCTOUHHKOB
koMOuHaTa BbI3biBaiio 2 300 000 TONMOTHUTEIBHBIX CIydaeB Kapauo-
JIOTHYECKUX CUMITOMOB €KETOTHO B OOLIEH MOMYJISIHH.

OneHka PUCKOB Pa3BUTHs HEOJIArONPHUATHBIX TOKCUYECKUX He-
KaHIEPOreHHbIX 3(EeKTOB MOKazana, 4To s IMKIONEHTaIUCHA,
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2-meTunHadTanuHa, aMMHuaka, eHona, cepoyrieposa u CTuposa Be-
Ar4YrHA K03 HULIMEHTa OTACHOCTH MEHBIIE | 10 BCeM SMHUCCHSIM KOM-
OMHAaTa, TO €CTh PUCK 3JJOPOBBIO HACENICHHUS OT ITHX BELIECTB ObLT PH-
eMJIEMbIM, M TIO3TOMY SMHCCHH 3THX BELIECTB HE TpeOOBAIM HEME-
JICHHOT'O COKpalIeHUsl (T. €. MEPONPHITHI MO YNPaBICHUIO PUCKOM)
B pamkax dexnepanpHoii mporpammsel [Meponpustus... 1999].

Jlnst XapaKkTepUCTUKM PHCKa BO3ICHCTBUSL BPEOHBIX (aKTOPOB
Ha 3/I0pOBbE YEJIOBEKA HA HCCIIEyeMOH TEPPUTOPHH BaXKHO OLIEHUTH T10-
TEHIHAIBHO IKCIIOHUpYyeMoe HaceneHue. [IpakThiecki Hu B OJJTHOM HC-
CIIEJOBAHHH C LIENBIO OY4YeHHUs HHPOPMALIMU O XapaKTEPUCTHKE PUCKa
HE YAAJIOCh MOJHOCTHIO MICHTU(HLIMPOBATH PACIPEACICHUE YKCIIO3U-
LMK BCJIEJICTBUE HEJOCTaTKa MCXOMHBIX JaHHBIX WM U3-33 OrpaHUYEH-
HBIX BO3MOXHOCTEH MonienupoBanus [PeBuy u np., 2004].

Tem He MeHee MpH XapaKTepUCTHKE PUCKA TOKCUYECKHUX HEKaH-
LEpOreHHbIX A(P(PEKTOB OT CyMMapHOrO BO3ACUCTBHS HadTalinHA
BCero KoMOMHaTa OBUIO YCTAaHOBJIEHO, YTO HEKOTOPBIE TEPPUTOPHH
ropoja nojsep:keHsl skcnozuiuu ¢ KO>1. MakcumanbHbI KOd)-
(UIHMEHT OMacHOCTH OT MCTOYHHKOB BCETO KOMOHMHATa COCTaBIISUT
pu 3ToM Bo3aeicTuu 2,4. [lomymnsuust pucka TOKCHYECKUX dPQek-
TOB OT BBIOpOCOB HaTanuHa co Bcero komOunata ipu KO>1 cocras-
nsita okono 14% oOmiero HaceneHus. KpuTHueckuMu HEKaHIEPO-
TeHHBIMU 3(QQEeKTaMu OT BO3JCHCTBHUs HadTalnHa SBISIOTCS TaKHue
pecrnupaToOpHbIE CHMIITOMBI, KaK THIEPIIa3ns Ha3aJIbHOTO SIUTENHS,
MeTaruia3us PeCIUPaTOPHOTo MUTEIHS, HApYLICHUE OJb(aKTOPHOTO
snuTenusi. YposeHs skcnozunun npu KO>1 He 00s13aTenbsHO MPUBO-
JUT K TOSIBJICHNIO 3TUX CUMIITOMOB, TEM HE MEHEE OH MpPEACTaBIsIeT
MOTEHLUANBHBIN PUCK UX BO3SHUKHOBEHHS.

Onenka pucka Mokas3ana, YTo YpOBEHb 3KCIO3UIUHN [THaHUCTOTO
BOJIOPOJa OT BCEX HCTOYHMKOB KOMOMHATA B 3 pa3a NpeBbIIai TOKCH-
KOJIOTHUECKYIO pedepeHTHy0 Benuunny. Kpurnueckumu apexramu
P BO3JIEHCTBUM LIMAHUAOB SIBJISIOTCS CUMIITOMBI TOPAKEHUSI HEPB-
HOW M CepJeYHO-COCYANCTON CHCTEM OpPraHM3Ma, a TakkKe QYHKIUH
LIMTOBUHOM >Kesie3bl. ITOMY PHCKY moasepranoch moutu 30% o0-
LIEH TOIYJISILUHN.

Toxcuueckoe BO3A€HCTBUE CEPOBOIOPO/IA MTPOSABISAETCS HA JIbIXa-
TENBbHOI cHCTEMe OpraHM3Ma, BI3bIBAs Pa3/pakeHHE U BOCHAJICHHE
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CJIM3KUCTOM 000JIOUKHM HOCA, TJIOTKH W ri1a3. PaccuntaHHblii cymMMap-
HBIA ypOBEHb dKcno3uuuu H,S OT MCTOYHHMKOB BCETO METaLIyprHu-
YECKOro KOMOMHATa B 6 pa3 MPEBBINIAT TOKCUKOJIOTHYECKYIO pede-
PEHTHYIO BenuuuHy. [lomymsiius, 3KCIIOHUPOBAHHASI 3TUM YPOBHEM
cepoBogopoaa, cocrasmia 276 000 uenosex [Meponpusrus... 1999].
Takum 00pa3oM, KOJIMYECTBEHHBIC MTOKA3aTEIIN XapPaKTCPUCTHKH PH-
CKa IMO3BOJISIFOT PAHXKUPOBATh PUCKH U OTIPEACIISAThH «TOPTIUE TOUKNY,
KOTOpBIC HEOOXOAMMO HEME/JICHHO YCTPAHHUTh.

[Ipu xnaccudukanum ypoBHEH pHCKa s 30pOBbS Hacele-
HUs1, O0YCIIOBJICHHOTO BO3JICHCTBHEM XUMHUYECKHX BEIECTB, 3arpsi3-
HSIIONUX OKPYXKAIOIIYI0 Cpeidy, LEeNecoo0pa3sHO OpUEHTHPOBATHCS
Ha MPUBEJACHHYI HUXKE CUCTEMY KPUTEPUEB MPUEMIIEMOCTHU, PEKO-
MeHaoBaHHY0 BO3 (Tadm. 20).

Tabmuma 20

Kpumepuu npuemnemocmu pucka, pekomenoosanuvie BO3

Hnousuoyanvhwiil
Yposgenv pucka NOMCUSHEHHDBI
puck

Bricokuii (De Manifestis) — He mpuemiieM it
MIPOU3BOJICTBECHHBIX YCIOBHUII U HaceneHus (Heo0- > 107
XO/IMMO OCYIIECTBIICHUE MEPOIIPUSITHH 110 yCTpa-

HEHUIO WJIM CHIKCHHUIO PUCKA)

Cpennnii — 1OITyCTHM /IS IPOU3BOICTBEHHBIX
ycIoBu# (Mpu BO3ACHCTBUM Ha BCE HACEJICHUE HE-
00XO0IMMBI TMHAMUYECKUH KOHTPOJIb U YIIyOJIeH- 104-107
HOE M3yYeHHE NCTOYHUKOB ¥ BO3MOKHBIX TOCIIE/I-

CTBHH HEOIArONPHUATHBIX BO3/CHCTBHIA)

Huskuit — nomyctumslii puck (ypoBeHb IPpH KOTO-
POM, KaK IpaBUJIO, YCTAHABIMBAIOTCS TUTHEHUYE- 106-10+
CKHE HOPMATHBBI ISl HACCTICHUST)

Munnmanpabnii (De minimis) — xenarenpHas (1e-
JIeBasl) BEIMUMHA PUCKA MTPH MPOBEICHUHU 03/10PO- < 10°
BUTEJIBHBIX U MPUPOTO0OXPAHHBIX MEPOTIPHSTHI

IIpuemnemslii pUCK, UCIOJB3YEMBII B NPOLECCE YIPABICHUS
PHCKOM, XapaKTepU3yeT BEPOSTHOCTh HACTYIUICHUS] COOBITHSI, HETa-
THUBHBIE ITOCJIEJICTBUS OT KOTOPOrO0 HACTOJBKO HE3HAYUTEIbHBI, UTO
paau ToJy4aeMoi BBITOABI OT (hakTopa pucKa YeloBeK (WU TpyIma
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Joiel UM 0OLIECTBO B LIEJIOM) TOTOB MOWTH HA 3TOT PUCK. Y POBEHb
MPUEMJIEMOCTH PHUCKA YCTAHABIUBAIOT IIyTEM €ro COIMOCTAaBICHHS
C PHUCKOM, KOTOPBIH CYIIECTBYET B MOBCEIHEBHOW NEATEILHOCTH WIIN
YKU3HU JII0JIel. DTa KOHLENIMs CBsA3aHa C JOMYyIIEHUEM ONpeaeIIeH-
HOW BEpOATHOCTH OOJIE3HEH WIIM MOBPEXKICHNUH, KOTOPYIO PUEMIIET
YeJIOBEK, IPyIINa JII0Jei Uil 00IecTBO. Y POBEHb MPHEMIIEMOTO PH-
CKa OIpEeeNsieTCs HAyYHbIMU JAHHBIMU, COLUATBHBIMU, SKOHOMUYE-
CKHMHU ¥ MOJUTHYECKAMHU (PaKTOPaMH, a TAKIKE Oy TUMBIMHU BBITOJIa-
MU, TOJIYYAEMbIMH OT UCIIOJIb30BAHUS XUMUYECKOTO COCAMHECHUSI MU
npouecca. Ha ypoBHe yclI0OBHO NPpUHUMAaEeMOIo MPUEMIIEMOTO PUCKA
HE TpeOyeTCsl MPHUHSATHUS JONOJHUTEIBHBIX MEp U €r0 CHUKCHHS
[PeBuu u ap., 2004]. Hanpumep, kak 3TO ObLJIO YCTAHOBJICHO B Yepe-
MIOBEIIKOM IMPOEKTE OTHOCHUTEIBHO HEKAHLIEPOT€HHBIX TOKCHUYECKUX
3G HEKTOB OT 3arps3HSIOIIUX BELICCTB METAJUTyPrHYecKOro KOMOH-
Hata [Meponpustus... 1999].
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3. YIIPABJIEHUE PUCKOM

YnpasieHue pUCKOM SIBJISCTCS JJOTMUECKUM MPOJOIDKEHUEM OLICH-
KM PUCKa U MPHU3BaHO OOOCHOBBIBATH BHIOOP HAMJIy4IIHMX B KOHKPET-
HOW CHUTyalUUM PEIeHUI AJIsl YCTpaHEHHs WIM MUHMMH3ALUN PUCKa
JUISL 370pOBbs JHosiel. lpyrumu 3aiauamMy yrpaBieHUsI PUCKOM SIBJISI-
I0TCSI TUHAMHYECKUH KOHTPOJIb (MOHMUTOPHUHTI) SKCIIO3ULUM U PHCKa,
oLeHKa 3((HEeKTUBHOCTH M KOPPEKTHPOBKA O310POBUTEIBHBIX MEPO-
OpusSTAR. YIpaBIeHHE PUCKOM BKIIIOYACT B CeOsl MPUHATHE COLUAIb-
HBIX, IOPUINYECKHUX, SKOHOMHUYECKUX, HOPMATUBHBIX U IMOJIUTHYECKUX
PELICHUI Ha OCHOBE BBIBOJIOB U OLICHOK, ITOJYYEHHBIX B XOJI€ XapaKTe-
PHUCTHKH PUCKA, U MOXKET OCYLIECTBIISITHCS KaK Ha FOCYAapCTBEHHOM
YPOBHE, TaK ¥ Ha YPOBHE MECTHBIX aJIMHHUCTPALIUH.

[lepBoHauaIbHO TEPMHUH «YIPABJICHUE PHCKOM» OBbLI BBEACH VIS
pasrpaHryeHHs TTIOIMTHYECKHUX, COLMATBHBIX 1 SKOHOMHYECKHX OLICHOK
poLecca NPUHSATHUS PELICHNUS U €T0 €CTECTBEHHO-HAYYHOTO M MaTeMaTH-
yeckoro o0ocHoBanus. [IoMMMO 04EBHIHBIX pa3IMiunii, CyILIECTBYIOLIHX
MEKTy TIePEUHCIICHHBIMU aCTIEKTaMU [IPOLIECCca MPUHATHS PEIICHHUS, He-
00X0AMMOCTb B MX (POPMAILHOM pasrpaHUuCHUH ObLia BbI3BAHA CTPEM-
JICHHEM OTIPaiTh CIICLUAINCTOB, BHIIOIHSIOMINX TOKCUKOJIOTHYECKHE,
SMUIEMUOIIOTMIECKUE, SKOJIOTHIECKHE U JPYTUE UCCIICIO0BAHMS, OT AaB-
JICHUS BJAcTeld MJIM PYyKOBOJCTBA PAa3IMYHBIX OpraHU3alUi, KOTOpbIE
MOTJIH OBl COPUEHTHPOBATD UX HA MOITYyYECHHUE «HYXKHBIX)» PE3YJIbTATOB.

B cepenune 1980-x IT. MOHATHE «yNpaBIEHHWE PUCKOM» CTaJH
TPaKTOBaTh 0oJiee IIMPOKO, BKIIIOYAs B HEro, HOMHUMO COOCTBEHHO
MpOLEeIYPbl pa3padOTKH PEILICHHS, aHAIN3 PUCKOBOW CHTYaLlUH.

[Iponenypa ymnpaBieHUsI PUCKOM JJsl 30POBbSI OT OTAEIHHO
B3STOT0 (DaKTOpa, KaK U €ro OLEHKA, COCTOUT U3 YEThIPEX JIEMEHTOB
(cramuii, aTanoB):

1. CpaBHUTENbHAS OLICHKA M PAHXUPOBAHUE PUCKOB.

2. Onpenenenne ypoBHEH NPUEMIIEMOCTH PUCKOB.

3. Be1O0Op CHIKEHMSI M KOHTPOJISI PUCKA.

4. IlpuHaTHE PEryINpYIOMNX PEIICHUI.

Cpasnumenvhas oyenxa puckog (IEPBbI 3TaIl) CBsI3aHa C Xapak-
TEPUCTUKON PHCKOB M OCYLIECTBJISIETCS HA OCHOBE HCIOJIb30BAHMS
HMMEIOIUXCS TaHHBIX M SKCIEPTHOM (IIpo(hecCHOHaIbHOM) OLCHKH.
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Ecnu Ha 3aBepmaroineil ctajiuu OLEHKH PHCKA yCTAaHABIUBAKOT
CTEINEHb OMACHOCTHU (BPEIHOCTH) KOHKPETHOTO BEIIECTBA MIPU OMpeie-
JICHHBIX YCJIOBHAX, TO HAa HAaYaJIbHOM J3Tall€ NPOLCAYPHI YIIPaBJICHUA
PHCKOM, TTPOJIOIDKAFOIIEM U YTITYOJISTIOIIEM aHaIN3 PHCKa, IPOBOTUTCS
CPaBHHUTEJIbHAS XapaKTEPUCTUKA PUCKOB C [IENIBI0 YCTAHOBIICHUS TIPHO-
PHUTETOB (BBIIEICHUS KPYTra BOIIPOCOB, TPEOYIOLIUX MEPBOOUEPEITHOTO
BHUMaHWMsI, N0OO PHCK, CBS3aHHBIN C HUMH, HAaHOOJIee CEPhE3CH).

CpaBHUTENbHASL OLIEHKA PUCKOB OTJIIMYAETCSI OT OLIEHKH pHUCKa
YPOBHEM OTOOpaKEHUS Pe3yIbTAaTOB U TEM, UYTO ITOT MEPEXO]T SABIIS-
€TCsSl UHCTPYMEHTOM TOJIMTHKK W IJIaHUpOBaHus. [lepBOHAYAIBHBIC
ATy MOXO0KHU Ha TPATUIIMOHHYO OLIEHKY PHCKA, Ha 3aKITI0UYUTETBHOM
ATare BBISBISIFOTCS U KOHCTaTUPYIOTCS! IPUOPUTETHBIC TPOOJIEMBI.

HmnepatuBHOCTH BBIOOpa TPUOPHUTETOB CBsi3aHa KaK C 3aja-
4Yell CHIDKEHUS COBOKYITHOTO PUCKA ISl BCEH CHCTEMBI U HEOOXOIH-
MOCTBIO MCHOJB30BAHUSI JJISl OTOW LENHM CHCTEMHOTO TOAX0Ja, TaK
U C pa3inyveM PecypCHbBIX U BPEMEHHBIX OrPaHUYCHH, HAKIIa [bIBac-
MBIX Ha 00JIaCTh BO3MOXKHBIX PEIICHUHN TAHHOM 3a1a4u.

Camo 1o cebe cornocTaBlieHHE PUCKOB U YCTaHOBJICHUE «PHCKO-
BBIX» IPUOPHUTETOB O3HAYACT JIUIIb UX PAaH)KUPOBAHUE, OTIPEJICIICHIE
WX UEPapX¥H, HO HE PELICHUE BOIPOCOB O MPUEMIIEMOCTH PUCKa, He-
00XOIMMOCTH ¥ KOHKPETHBIX (opMax ero KOHTpoJisi. Bee 310 BbIsic-
HSETCS Ha MOCIEIYIONIMX CTAUAX MPOLIEY Pl YIPABICHHS PHCKOM.

Onpedenenue ypoeHel NpuemiemMocmu pucka SBISIETCS Conep-
JKaHMEM BTOpPOTO dTama MpoLeayphl yHpasieHusi puckom. s 3toro
BBISIBIICHHBIN PHUCK COIIOCTABJIAIOT C PAAOM «PUCKOBBLIX» COLUAIBHO-
OKOHOMHYECKHNX M JSKOJIOTMYECCKHUX (1)aKTOp0B. K HHUM, B YaCTHOCTH,
OTHOCSITCSL:

1) BBIFOJBI OT MCHOJIB30BaHHSI KOHKPETHOTO BellecTBa (mpera-
pata) B HAPOJHOM XO3SHUCTBE (HANPUMEp, YBEITHUCHHE YPOKAHHOCTH
Onarozaps UCIIOJIb30BAHUIO IECTHLIUIOB);

2) motepu, OOyCIOBJICHHBIC DPEryJIMPOBAHUEM HCIIOIb30BAHUS
3TOI'0 BEIICCTBaA (HOJIHI)IM HJIN 4aCTUYHBIM 3aIipeTOoM, 3aMEHOM ero
JIPYTUM TIPETapaToM ! T. I1.);

3) HamuYWe W BO3MOKHOCTH KOHTPOJUPYIOMHUX (PETyIHpPYIO-
IIHUX) MEP C IEeThI0 YMEHBIICHUS TTOTCHIUALHOTO HETATHBHOTO BO3-
JeCTBUSI BELIECTBA HA OKPYIKAIOLIYIO CPEly U 340POBbE YETIOBEKA.
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CorocTaBienne AByX Tpynn (pakKTOpOB Ha TMPAKTHKE SBISETCS
BechbMa HEIpPOCThIM JiesioM. [lajieko He Bce COOTBETCTBYIOIIME Mapa-
METPBI MOYKHO BBIPa3UTh KOJMUYECTBEHHO. Ecim, Hampumep, BBITOBI,
CBSI3aHHBIE C YMEHBIICHWEM pPHCKa 3arps3HEHHs BOJOEMa, MOKHO
MIPEJICTAaBUTh C IIOMOIIIBIO ITOKa3aTeNei, CBHIETEIbCTBYIONINX 00 yITyd-
IICHUU PBIOOXO03SICTBEHHBIX XaPAKTEPUCTHK, TTOTyYSHHN MaTepHallb-
HBIX IIEHHOCTEH W3 OTXOJOB, MpeXkIe cOpachIBaBIIMXCS B BOJOEM,
TO BBITOZBI OT OXPaHbI TEPPUTOPHH AUKOM IPUPOIBI (C TIOIHBIM 3arpe-
TOM TIOCCITICHHS ) BBIYUCITUTH CIIOKHO, €CITA BOOOIIE BO3ZMOXKHO. Takmm
00pa3oM, TPyIHOCTb 00eCTICUCHHUS CPABHUMOCTH TTapaMETPOB — OZHMH
Y3 BOKHEWIINX MPU3HAKOB YIpaBieHus puckoMm. Kpome Toro, mpuxo-
JUTCS YYUTHIBATH OOJBILIOE KOJMYECTBO APYTUX MapameTpos. B yact-
HOCTH, TIPH OIIEHKE BBITO/IbI OT IPUMEHEHHS IECTUIH/IOB (yBEeTUUEHHE
YPOXKAHHOCTH) HEOOXOIMMO BBOJMTH JTUCKOHTHPOBAHHUE, TaK KaK 3(-
(heKTHBHOCTB OT MX WCTOIB30BaHMA C TEYEHHEM BPEMEHH CHUKAETCSL.

KrmaccuueckuM mpumepoM comocTaBieHus (aKTOpOB pHCKA
1 «HEPHUCKOBBIX» (DAKTOPOB SIBIIICTCS] CPAaBHEHHE MPEICITbHBIX H3JIEP-
KEK Ha yCTAaHOBKY OYHMCTHOT0 000opyaoBaHus. M3BecTHO, 4TO HEpe-
KO 3aTpaThl Ha COKpAIlEHHE BPEIHBIX BHIOPOCOB WM cOpoca CTOY-
HBIX BOJ WX dMHCcHiA B atMochepy Ha 4% Ha «mocienHein» hase
ouucTKH (0T 95 10 99%) cpaBHUMEI C pacXoJaMH Ha CHHKCHHE JTaH-
Horo nokasaress Ha 95% (o1 0 1o 95%) Ha nepBoii (ase OUUCTKH.
JlomomHuTENbHAS OYUCTKA CTAHOBUTCS 3(PPEKTHBHON JIHIIL B TOM
cllyyae, €CIM PUCK JJISl 30POBbSl YelOBeKa, 00yCIOBICHHBIN OcCTa-
TOYHBIM (5%-M) 3arpsa3HEHHEM, HECMOTpPS Ha 3HAYUTENILHOE COKpa-
IIEHUE TOCIIETHETO, BCE K€ OCTAETCS BECbMa CYIIECTBEHHBIM, TIepe-
BEIITUBAs TOTIOJTHUTEIHHBIE H3/IEPIKKH.

[Iporecc cpaBHEHUS B TaHHOM CJIy4ae ONMHUPAETCs Ha U3BECTHBIN
METOJ[ «3aTPaThl — BBITOJIb». OH COCTOMUT B TOM, YTO yCTaHABJIMBA-
ercs HopmatuBHO [1/IK, Hampumep anokcuaa cepsl B aTMOChepHOM
BO3/yXe, U ONpeeseTcsi SKOHOMUYHBIN MyTh BHITOJIHEHNS yKa3aH-
Horo cragjapta. ITpu 3ToM KoHIEeHTpanus raza MeHblie ypoBHs [IJIK
cuuTaeTcs 0e30macHON (XOTS caMa TEXHOJIOTHS OYHUCTKH BBIOPOCOB
MOJKET He TapaHTHPOBATh MPEAYIPEKICHHUS 3arpA3HEHUS TUOKCHIOM
Cepbl JPYTUX KOMIIOHEHTOB OKPY>KaoLIEH cpeJibl, TOMUMO BO3AYyXa,
HaIrpuMep MOYBHI U BOJIBI). Y Ka3aHHBINA METO IMTPOOIKACT OCTaBaTh-
sl IPEBAMPYIOIUM HHCTPYMEHTOM B Pa3JIMYHbIX CTpaHax.
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[pu comocrapieHUN MEPSYUCIICHHBIX U MHBIX «HEPUCKOBBIX» (aK-
TOPOB C «PUCKOBBIMIY TIPOSIBIISIETCS CYTh TPOIIECCa YIIPABJICHHS PUCKOM.
PCHICHI/I}I, TMPpUHUMACMBbIC Ha TaKoMu OCHOBC€, HCJIb3s Ha3BaThb HU YUCTO XO-
3IMCTBEHHBIMHA (OpI/IeHTI/IpOBaHHI)IMI/I TOJIbKO Ha SKOHOMHYECKYIO BbIT'O-
ITy), HA YUCTO MEIIKO-IKOJIOTHUECKAMH (TIPECIICIyONIMH TIe]Tb YCTpa-
HEHUs Ta)ke MUHUMAITLHOTO PHCKA IS 37I0POBbSI YETIOBEKA HITH CTAOWITh-
HOCTH 9KOCHCTeMBbI Oe3 ydera 3atpar). O Bpezie pelieHri TIepBoro THIia
Y B Halllel CTpaHe, U 3a PyOSKOM CBUJICTEIILCTBYET HEMAJIO MPUMEPOB
pean3alyy KPyIMHBIX SHEPreTHYSCKUX M MEJTMOPATHBHBIX MIPOSKTOB, KOT-
J1a IpeHEeOPEKEHIE IKOIIOTUYECKIM PHCKOM JIOPOTO 00XOJIHIIOCH HE TOMb-
KO MPHUPOJIE, HO U XO3SIMCTBY U 37J0POBBIO HacelleHUs. MeHbIIe U3BECTHO
0 PEIIeHUSIX APYTOro THIA. JTO, B YACTHOCTH, CBS3aHO C TEM, YTO METUKO-
AKOJIOTHYECKUe (PaKTOpbI TIpH pa3pabOTKe MPOSKTa CTaK YIUTHIBATh OT-
HOCHTEJIbHO HEJIaBHO. B KavecTBe mprMepa MOXKHO TIPHBECTH PEILICHUE
0 «Upe3BBIYAHHOM 3ampere» Ha HCIONB30BAHAE ATHICHIUMOPOMUIA
B CIIIA u 3amMeHe ero Ha MeHee TOKCHIHBIN OPOMUCTBIN METHIL.

ComnocTaBiieHne «PUCKOBBIX» M «HEPUCKOBBIX», APYTUMHU CIIO-
BaMH{, MEIHMKO-IKOJOTHYECKUX (WM COIHAIbHO-IKOJOTHUSCKUX )
Y TEXHUKO-D)KOHOMHUYECKUX (DAKTOPOB JIACT OCHOBY JIJIsl OTBETA HA BO-
IIPOC O CTEIICHU PUEMIIEMOCTH pHUcKa (Tab. 21).

Tabmuma 21

Oco3nannsle u HeOCO3ZHANHHbBLE 8UObL 0ESAMENbHOCHIU Uel08eKA
U s6/1eHUsl, KOMOPbLE ACCOUUUDPYIOMCSL
¢ npuemaemMoil Cmenenblo pUucKa
(1 cnyuaii cmepmu na 1 man scumeneii CILIA)

Daxmop (cumyayus) Tlpuuuna cmepmu
ITepener 700 Muab Ha camosiere ABapus
[Toe3nka 60 MrIe Ha aBTOMOOMIIE ABapust
Kypenue oHO#M — Tp€X cUraper B CyTKH Pak, OoJsie3Hu cepaia

[TpoxuBaHue PAIOM C KyPHIIBITHKOM
B TEUCHHE JBYX MECSIICB
[IpoxuBaHue B TeUEHHUE IBYX MECSIIEB
B OOBIYHOM KHMPIIMYHOM JIOME

Pak

Pak, BbI3BaHHBIN paJOHOM

Pak, BbI3BaHHBIN PEHTI€HOB-

O,IIHO PEHTICHOJIOTNTIECKOE NCCIICAOBAHNE
CKHM HU3JIYYCHHUCM

[Torpebnenue 100 Oudmrexcos,
NOJPKAPEHHBIX Ha YIIISX

[otpebienue 40 10KeK OPEeXOBOro Macia | Pak medeHu oT aiaTOKCHHOB

Pak, Be13BanHbIM [TAY

&3



ITotpe6nenue 30 6aHOK KOKa-KOJIbI
C cCaxapuHOM
[IpoxuBanue B 30 MuIIsX
OT aTOMHOM 3JIEKTPOCTAaHLUU

Pak, BbI3BaHHBIN caxapUHOM

Panmanmonnas aBapus

B camom o01iem BHie BO3MOKHBI 3 BapHaHTa PEIICHHS: a) PUCK
[IPUEMIIEM MOJTHOCTHI0; 0) PHCK pUEeMIIEM YaCTHYHO; B) PHCK MOJIHO-
CTBhIO HempuemsieM. B JByX mocieqHux ciydasx HeoOXOAWMO ycTa-
HOBHUTH IPOTOPIIMH KOHTPOJIS, YTO BXOJIUT B 3aj[ady TPETHETO dTara
MIPOIIEAYPHI YITPABIEHUS PUCKOM.

OCHOBHOH TIENbIO YIPABICHUS PUCKOM SBIISIETCS OTpEIeTICHIE
nyTeil (Mep) ero CHIKEHHUS MpU 3aJaHHBIX OTPaHUYCHHSAX Ha pe-
cypchl U BpeMs. OueHb Ba)KHO, 4TOOBI MPU 3TOM 00ECIECUYUBAIIOCH
YMEHBIIIEHHE COBOKYITHOTO PHCKa BO BCEH CHCTEME 3a CUET KyMyJIs-
TUBHOTO 3¢ dekTa (MEeMHON peaKIun), KOTJa COKpPaIIeHHe PUCKa T
OJTHOTO AJIEMEHTA CHUCTEMBI, COCTOSINEH U3 71 DJIEMEHTOB, Oaromaps
MIPUYUHHO-CJICJICTBEHHBIM CBSI35IM, TPUBOAMUIO Obl K MUHUMH3AIHH
pHUCKa /711 CHCTEMBI B LIEJIOM.

3amaua COKpalleHHs: COBOKYITHOIO PHUCKA Uil CUCTEMBI B IEJIOM
00yCJIOBIMBAET pa3zinyie B MPUHATHN PEIICHUS OTHOCHTENIHHO €[TH-
HUYHOTO MCTOYHHUKA PUCKa (HAIpUMep, TOYSYHOTO UCTOYHHUKA 3arpsi3-
HEHHS DKOCHUCTEMBI) M BCEr0 HaOOpa MOTEHIUAIBHBIX HUCTOYHHKOB
pHcKa, co3aarommx dPQPEKT «IUIOLIaJHOTo» 3arpsisHeHus cpenbl. Eciu
B TIEPBOM CITy4ae COMOCTABIAIOT SPPEKTUBHOCTD MPEATI0KEHHBIX CIIO-
cO00B CHI)KEHUSI PHCKA M 3aTPaThl HA MX OCYIIECTBIEHHUE, TO B OCIIE-
HEM, TTIOMUMO KPUTEpHs «3aTpaThl — IPPEKTUBHOCTHY, HEOOXOAUMO
CpaBHHUBAThH PUCK, 00YCIOBICHHBIN Pa3IMYHBIMA €T0 UCTOUHHKAMH.

B nmpoTtuBHOM ciydae BO3HUKaeT OOJbIasi BEPOSTHOCTh TOTO, YTO,
CBEJl K MUHUMYMY PHUCK B OJHOM M3 MOTEHIMAIBHBIX HCTOYHUKOB
3a cYeT OTPaHUYEHHBIX 3aTPaT PECYPCOB U TOOMBIINCH JIOKATBLHOM HKO-
HOMHYECKON 3(p(heKTHBHOCTH MpeaoTBpaIieHnss BO3MOKHOW Ype3BbI-
YJaHOM CUTYaITNH, MBI YITYCTHM W3 BUIY JPYTOM, O0JIee OTTaCHBIN HCTOY-
HUK prcKa. B pe3yiprare cyMma peasbHO MPeI0TBPAIIEHHOTO yIiepoa
(KOTOpYIO JIOIyCTUMO paccMaTpHBaTh KaK MHTETPAILHBIN ITOKa3aTelhb
3 PEeKTUBHOCTH Mep, HAPaBICHHBIX HA MUHUMH3AIMIO PHCKA BO3HHUK-
HOBEHMsI Ype3BBIYANHON CHUTyaI[MHi) MOXET OKa3aTbCsl CYLIECTBEHHO
MeHbIIIe CyMMBI TIOTEHIIMAIBHO MTPEAOTBpAIeHHOT0 yiepoa. [l KoH-
KPETHOTO BHIOOpA MIPHOPUTETOB HEOOXOANMO CPAaBHUBATH PHCKU OIHO-
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ro Tvmna (HarmpuMmep, PUCKH KOHKPETHOTO 3a00IEBaHuUs) OT PA3THMIHBIX
HUCTOYHUKOB. JIaHHBIN TOIX0/] 00ECTIEUNBACT HAMITYHUIIHNE MPEITOCHLI-
KU JUTS PEIICHHs 3871891 MUHUMH3AI[MH COBOKYITHOTO PUCKA.

Taxkast cTpaTerus J0/DKHA HOCHTh «HACTYTATEIbHBIN) XapakTep,
ONMUPAsACh HAa HAy4YHO OOOCHOBAHHOE MPOTHO3UPOBAHUE BEPOSTHHIX
[TOCJIEJICTBUM TE€X MJIM MHBLIX BUIOB XO3SHCTBEHHOM IESITEIHLHOCTH
U TIOTEHIHALHO BBISBIISS Hanbosiee cephe3HbIe BB PUCKA U, Ja-
Jiee, OCIIeI0BATENbHOCTL MEP, HANIPABICHHBIX HA UX MUHUMHU3AITHIO.
BBeaenue mporeypsl «PUCKOBBIXY» MPHOPUTETOB U OTPAXKAET mepe-
X071 B HACTOSIIECE BPEMs K aKTUBHOW TIPUPOTOOXPAHHON CTPATETHH.

Cmpameeusi Konmpoas yposhell pucka — TPETUH 3Tal — 3aKJTIo-
4aeTcsl B BEIOOPE OJIHOM M3 MPECTaBICHHBIX HUXKE «THITOBBIX» Mep,
B HaUOOJBIIIEH CTEMEHH CITOCOOCTBYIOIINX MUHUMH3AIINN U YCTpa-
HEHHIO PUCKA OT OT/ICIBHO B3SITOrO (hakTopa:

* UCIOJIb30BAHUE TIPEAYIPEAUTEIHLHBIX MAPKUPOBOK (HaIITHCEH,
HAKJIeEK, SIPIBIKOB);

* OTpaHUYEHHE KPyTa MOJb30BaTeNeil (HanmpuMep, TOJILKO CIeIH-
AJIbHO TIOATOTOBJICHHBIM MIEPCOHAIIOM);

* orpaHnveHue chepbl UCMONBb30BAHMS, HATPUMED TEPPUTOPHEH,
1€ PUCK JJIS1 9KOCHCTEM U 37I0POBBS UeIOBeKa MUHUMAJICH (TIOJIUTO-
HBI, CTCHJIBI U T. 11.);

* 3ampeT Ha MPUMEHEHUE BelecTBa (IpernapaTta) B TEXHOJIOTHYe-
CKHUX TIPOIIECCAX C YYaCTHEM YETIOBEKA;

* MMOJTHBIH 3aMpeT Ha UCTIOJIb30BAHNE BEIICCTBA.

[TpuBefeHHBIE TPOMOPIIMKA KOHTPOJS MOXHO JETATH3UPOBATH
U PACIIUPSATE.

Ipunsmue ynpasienyeckux peuieHuii — TOCIETHUN Tl ypas-
JICHUS PUCKOM — BKJIOYaeT B cebs ompeaescHHe HOPMATHBHBIX
aKTOB (3aKOHOB, MOCTAHOBJICHHW, WHCTPYKIMI) M HX MOJOXKEHUH,
HAMTYYIITUM 00pa30M COOTBETCTBYIOINIMX PEANU3AIlUK TOM WK HHOM
«THTIOBO¥» MEpbI, KOTOpast ObLIa YCTAHOBIIEHA HA TPEIIICCTRYIOICH
cragun. TouHee MOXHO CKa3aTh, U4TO OMPEJCICHUE CTAThU WM Ma-
parpada 3aKoHa, a MPU UX OTCYTCTBUH — BHECEHHE B HETO TAKOBBIX.
OrpaHuveHHe WM 3alpelieHHe HCIMOIb30BAHUS KOHKPETHOTO Be-
I[eCTBa — HEOOXOUMBII MPABOBOI 3JIEMEHT YIpPaBJICHHS, CIIOCO0-
CTBYIOIINN CHIKCHUIO PUCKA KaK HEOJArOMPHUITHBIX MEIHKO-3KOJIO0-
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THYECKHX MOCIEACTBUM, TaK U HEONPABJaHHBIX SIKOHOMHUYECKHX I10-
Tepb. Bmecte ¢ TeM maHHBINA 3Tan, 3aBepias MPOLEcC yNpaBiIeHUS
PHUCKOM, OJJHOBPEMEHHO YBS3bIBAET BCE €0 CTAJIMU, a TaKXKe CTaTUN
OLIEHKH PUCKA B €IMHBIN MpoIiecc NPUHIATHS PEIIECHUs, EANHYI0 KOH-
uenuuio pucka [Pesuu u ap., 2004].

PaccmoTpum, kak oOMmIMH METONOJIOTHYECKHI MOJAXOJ K YIIpaB-
JICHUIO PUCKOM MOJKET OBITh peann3oBaH Npu 00OCHOBAHWH BhIOOpa
HaWIy4IIUX PELIEHUH B LeNAX yCTPaHEHHUs WM MUHUMM3AlUK PUCKa
JUTS 37J0POBBsI JIIOJIEH ONPEeNIEHHOro perruoHa. B atom ciywae npo-
BOJAT aHANNU3 SKOHOMUYECKOH 3(P(PEKTHBHOCTH MPHUPOJOOXPAHHBIX
MEpOINPUATUI C TOUKH 3PEHUS MOJTYUYEHHs BBITOA ISl 3/10pOBbS Ha-
CEJIEHUS], KOTOPBIH BKIIIOYAET CJIETYIOIINE 3TaIb:

1) ouenky 6a30BOro pHcKa ISl 310pOBbs HACEJIICHHS MPH CyIlie-
CTBYIOLIEHN IKCIO3ULNN;

2) pacyeT BEJTMYUHBI CHIKCHUSI PHCKa, 0KUIAEMOH OT peainsa-
LUK KaKIOTO KOHKPETHOI'O MEPONPHUATHS 110 YMEHBIIEHUIO BHIOPO-
COB B OKPY’KaIOUIYI0 Cpery JUIsl KaKJO0TO0 HCTOYHHMKA 3arps3HEHUs
WJIM 110 Ka)KJIOMY 3arpsi3HAIOLIEMY BEIIECTBY B 3aBUCUMOCTH OT LIEJH
YIPaBIEHUS PUCKOM;

3) OLleHKY BETUYMHBI 3aTpaT Ha aHAJTM3UPYEMbIe MEPOTIPUSTHSL;

4) pacdeT CTOMMOCTH CHM)KEHHsI BHIOPOCOB Ha €AMHUILY COKpa-
raeMoro pucka (3¢ GeKTHBHOCTH 3aTpar);

5) ycTaHOBJIEHHE IPHOPUTETHOCTH MEPOIPUSTHIA [0 TTOKA3aTEIO
«a(pPEKTUBHOCTD 3aTpaT Ha €AWHUILY CHW)KEHUSI pUCKa» [DKoJorus
yesnoBeka, 2001].

B cBs131 ¢ TeM 4TO COBpeMEHHOE HAIMOHAIBHOE U MEXyHapOIHOE
IKOJIOTMUECKOE 3aKOHOJATENBCTBO MOOYXKIaeT POMBIIIICHHOCT CTpe-
MHTBCSI K pa3BUTHIO Oonee 4nuctoro u 3()(EeKTHBHOTO MPOHM3BOACTBA,
a MeXIyHapoJaHasi KOHKYPEHLMsS M PBIHOK CTHUMYJIMPYIOT HPOU3BOMIH-
TeJlell MHBECTHPOBATh B TEXHOJOTHH, KOTOPbIE ObUIM OBl OHOBPEMEH-
HO pecypcocOeperatouMy | TOBBILIAIOIIMME KaueCTBO BBITYCKaeMOM
npoxykuud, Ha OAO «CeBepcranb» ObUT pa3padoTaH IiaH IPUPOI00X-
paHHBIX MEpONpUATHIL. B HEro BOLIIM MPOEKTHI, KOTOPBIE OXBAaThIBAIN
MOYTH BCE MPOM3BOCTBEHHBIE ITPOLIECCHI I B OCHOBHOM OBLTH BKITIOUEHBI
B «@ezepanibHyI0 IPOrpamMmMy 03/J0pOBJIEHHS HACEIICHUS U OKPY KaroILeH
cpenbl I. UepenoBuay, NPUHATYIO aIMUHHCTpanueil ropoaa B 1996 r.
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Torga e co3nanHoe PerronansHOe areHTCTBO N3Y4YEHHS IKOIOTH-
YECKOTO 3/I0POBbS MIPU3BAHO OBLIO OCYIIECTBUTH aHan3 3 dexTrBHO-
CTH IPUPOIO0OXPAHHBIX MEPOITPHUSITHH IT0 COKPAIICHHFO IPOMBIIIICHHBIX
BBIOPOCOB Ha OCHOBE OIEHKH PUCKa JIIS 3710POBBsL. | [pon3BOICTBEHHBIE
ITPOIIECCHI MIIM arperarhl, B OTHOIIEHUH KOTOPBIX TUIAHMPOBAIIN 3aTpa-
THUTB CPEJICTBA AJIsl BHEAPEHHS IPUPOIOOXPAHHBIX MEPONPHUSTHIA, ObLTH
0003Ha4YeHbI TEPMHUHOM «HHBECTHLIUOHHASI TPYIIay (investment group,
aHri.), cokpamienHo Ul Ilo pexoMeHganusm ynpaBieHHs palioHab-
HOT'O MIPUPOJIOTIONH30BAHUSI KOMOWHATA M MECTHBIX IKOJIOTHYECKHX Op-
TaHM3aUi 0OBEKTOM MCCIICIOBAHMS IS OIICHKH pricka ctamm 18 U,
CIIMCOK KOTOPBIX IPUBEJICH B MPHIIOKEHUH (Tad. 29).

CyIIecTBYIOIIYI0 SKCHO3ULUIO HA3BaJM «TPS3HBIMY CIEHApU-
€M, a MpeanojaaraeMyro dKCIO3HULHUI0, KOTOpast Moryia Obl OBITH MOCHIE
peanu3anuy IpupoI00XPaHHBIX MEPOIPHUSITHIA, — «YHCTBIMY CIICHA-
pueM. Ha mepBoMm aTame OBITH OIEHEHBI IKCITO3UIINN OT Kaxmaon I
JI0 ¥ TIOCJI€ BHEIPEHUS IIPUPOTOOXPAHHBIX MEPOIIPUATHI U paccunTa-
HO COKpaIlIeHHe BEIOPOCOB 10 KAKAOMY OTAEITLHOMY 3arps3HSAIOIIEMY
BemiecTBy. st 3TOro ObIIO MPOBEACHO MaTEMAaTHUECKOE MOJICIUPO-
BaHUE KOHUEHTPALUN KaKI0T0 3arpsAI3HUTENS B KaXKI0W peLieNTOPHON
TOYKE JUIsl BEIOPOCOB aHANM3UPyeMbIX VI pu «Tpsi3HOM» U «4HCTOMY
crieHapuu. PazHuiia Mexx 1y KOHIIEHTPAIIMSAMH IBYX CIIEHAPHUEB IKCITO-
3WIIAY OTpakaia CHI)KEHHE YPOBHS 3arps3HeHns Bo3ayxa (Tadi. 22).
Jarnee Ta pa3HuIa OblIa HCMOTB30BAHA JUIS ITOACYETa KOJTHIECTBEH-
HBIX M3MEHEHHI B BO3/IEHCTBUHU HA 3I0POBbE TOCIIE BIOKEHHS HHBE-
CTHIIMI U pean3allii «YUCTOTrO» clieHapus (tadu. 23, 24).

Wutepnperanusi U npeicTaBIeHUE PHUCKOB OT HECKOJBKHUX Be-
ecTB, 00JIaIal0NMX OJWHAKOBBIM TOKCHYECKAM JeHCTBHEM, TIPe-
MOJIaraf0T CyMMAITHIO YHciia cirydaeB. [loaToMy ObuH poCyMMUPO-
BaHbI PUCKH BO3HHKHOBEHHUS paKa OT BO3JICHCTBUS TaKUX BEIIECTB,
Kak OeH3(a)nupeH, HaTaauH, 6eH301 U GOPMAJIbICTHA, a TAKXKE He-
KaHI[EPOTCHHBIC PUCKH B BUJIC IOTIOJTHUTEIILHBIX €KETOTHBIX CITy4YaeB
CMEpPTHOCTHU OT BO3/IEUCTBUA B3BEIIIEHHBIX YACTHUIL U SOz.

Jlns 3arps3HSAIOMMX BEIIECTB, KOTOPHIE 00T al0T OJHOHAIPaB-
JICHHBIM TOKCUYECKUM JISHCTBHEM, HO HE NMEIOT 10 CHX TOp KOJIH4e-
CTBEHHBIX KO3(DPHUITUECHTOB prCKa, MPaBOMEPHO CKIIATBIBAThH UX KO3 (-
(ureHTsI onacHOCTH. BenmnunHa, moTydYeHHas CII0KEHNEM, SIBIISIETCS
WHAEKCOM ormacHOCTH. OTHAKO B YEPETIOBEIIKOM IPOEKTE HE OBLITIO BHI-

87



SIBJIEHO HEKAHIIEPOT€HHBIX 3arpsi3HUTENEH OJTHOHAPABIEHHOT O TOK-
CHUYECKOT0 BO3JIEHCTBHUSA, TO3TOMY HHAEKC OITACHOCTHU HE OTIPEIEIISUIN.

Briroast 310poBeio oT Kaxaoi WIT Obn paccyuTaHbl Kak pas-
HUIA B YUCJIE CIIy4aeB JI0 U MOCIe MPOBeIeHUs MeponpusaTHii. B Tom
cllydae, KOr/ia Mepoi prcKa sIBISIICS pa3Mep MOIYJIALUH, TPOKUBAIO-
1ield Ipu BO3JeHCTBUY KOHIIEHTpauu cBbite pedepentaoit (KO>1),
BBITO/IBI 3/TOPOBBIO PACCUUTHIBAIN KaK pa3HUILy B pa3Mepax MOIMyJis-
LMH pUCKa IIPYU CPAaBHEHUU JIBYX CLIEHApHUEB.

Omnpenenennas UI' oTBeTcTBEHHA 3a dMHUCCHM OT psja HCTOY-
HUKOB, KaXJbIi M3 KOTOPBHIX BKIIOYAE€T HECKOJBKO 3arpsi3HUTENEH.
[Tpu BbIMONHEHNUHN ATOTO 3Tana padboThl HEOOXOIUMO OBUIO TIOMHHUTH,
YTO LETBIO TPOEKTA SIBIISIINCH aHAJIN3 U PaHKUPOBAHHUE BBITO/] 310PO-
BbI0, MpruoOpeTaeMbIX oT peanuzauuu UI, a He olleHKa anbTepHATHUB
YIPaBIEHUS PUCKaMH OT OTAEIbHBIX 3arpsi3HUTENEH.

Tabmnuma 22

Odicuoaemoe cokpaugeHue evlopocos
RPUOPUMEMHBLX 3AZPAZHAIOUUX 6EU4ECTE
6 pe3yibmame 6bINOJHEHUS RPUPOOOOXPAHHBIX MEPORPUAMUITL

g8 Obwvemvl 8b10pocos, Qg
~ I £ m/200 £
I aumMeHosaHue g 3 SN
< seujecmesa 2 § 0o peanu- | nocie pea- 3 \%
§ S 3ayuu auzayuu OIS
301 A30Ta JIBYOKHCH 18 7 292,50 1697,37 76,72
303 Ammuak 62 768,58 66,64 91,33
328 Caxa 5 2154,9 11 554,29 27,85
333 CepoBojiopon 61 682,22 316,96 53,54
334 Cepoyrnepos 15 0,10 0,02 79,57
337 Oxcupa yriepozaa 34 | 394 881,60 | 27 524,24 93,00
524 | lluxinoneHTaAueHBI 60 9,81 0,02 79,57
602 Benson 64 337,91 4,46 98,68
620 Crupou 51 1,00 0,05 94,88
703 Bens[a]nupen 33 0,09 0,04 51,78
707 | 2-mermnHadTaNUH 72 21,39 0,90 95,79
708 Ha¢ramuu 79 480,06 6,19 98,71
1071 denon 54 251,49 2,97 98,82
1325 DopmabIeruy 5 2,23 1,79 19,59
2902 Bssemenmnie 8 | 23014,61 | 575414 | 75,00
BEIECTBA
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Tabmmna 23
Cymmapmnutii puck no nekomopoim HI u y¢ppexkmam eo30eiicmeus

vx | B 3 N 3 § Yucnennocms Hacenenus,

23 3, I = Sa N006EP2AIOUe20Cs PUCKY

§ g SR S i: 53 S

8| =9 NS NG

NS V S SRS

SR | 3| 388 3%
Ne SR | §5| 538 TOR
nr| 3 85§38 T&8

g S § =1 8§88 8 % § | nagmanun | HCN HS

=2 | & ] ] &

RN K & g&
02 <1 8 400 X X X
03 <1 1 9 300 X X X
08 <1 X 200 X XX XX XX
09 1 X XX 30 000 | 50 000
10 <1 X X XX XX XX
11 <1 X X X XX XX XX
16 <1 1 400 400 X X X

OTHOCUTENBHOE PAHKUPOBAHUE PUCKOB OT paszanuHblx UI" mpen-
nojiaraeT o0beAMHEHHNE PE3yIbTaTOB OLIEHKH PUCKA IO IPYIIaM BIIH-
SIHUU Ha 370poBbe. PamkupoBanune meponpusituidi no ux 3¢gdexrus-
HOCTH, KOTOpasi ONpENEsIeTcs COKpPAIleHHEM PUCKA, UMEET CMBICI
TOJIBKO B TOM cllydae, Korja aHanu3 u cpaBHeHue M mposopstes
10 OJJTHUM U TE€M K€ BIUSHUAM Ha 3JJ0POBbE: €KErOAHBIE CIIydan pa-
KOBBIX 3200JIeBaHUI, IPEKACBPEMEHHON CMEPTHOCTH, CIIy4au KapIu-
OJIOTUYECKHX WM PECIUPATOPHBIX CUMIITOMOB. OTIENBbHOM rpynmnoi
MIPEICTABICHBI PUCKH PA3BUTHUS TOKCHYECKUX (P PeKTOB B momyisiu-
X, npokuBatomux npu KO>1 (ta6u. 24).

CpaBHeHME KaHIIEPOTreHHbIX pHUcKoB oT I oOHapyXumo, 4To Hau-
Oosiee 3HAYMMBIMHU SIBIISIFOTCSL PUCKH OT HaTalMHAa U OCH30J1a 10 HC-
tournkam U™ 09 u 12. Kaxxnas UI™ ciocoOCcTBYeT pa3BUTHIO OJTHOTO JI0-
MOJTHUTENILHOTO CIIydasl paka Ha MPOTSHKEHUH JKU3HU B OOIIEH OmyJis-
nun. Peanuszanus MeponpusaTHil JOJKHA yCTPAHUTB ATOT pHUcK. CienyeT
o0patuTh BHUMaHHE, 4TO He Bce VI criocoOHBI IPUBECTH K CHHKEHHIO
pucka. Harpumep, pacueTs! 1o ¢popManbIeriay MoKa3au, 9YT0 BIIOJI-
HeHue Meponpuatust 08 He cokpalaeT KaHIEPOTEHHBIN PHCK.
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Tabnuna 24
Osrcudaemoe cokpaujenue wucna cyuaes
no zpynnam ygpgpexmos na 300poséve om peanuzayuu
HeKomopuwixX npupodooxpannvix meponpuamuit (UI)

Eorcecoonvie ciyuau Tiony. ;Z]?guj 11)7 ucka
s 3
°3 °S =S
S g = X S
ur 33 g S | 338
23 2 83 2= 3 HCN H,S
S'g 3 5% | 8%
) 3 8 5 O »
S8
01 | 04285 | 6,8 | 3226 | 101,5
02 | 0,0006 | 0,6 8,3 361,8
03 | 0,0006 | 0,6 8,7 3753
04 | 0,0973 | 7.9 | 4646 4,6
08 | 0,0977 | 1.6 | 2255
09 | 153397 27637,0 | 123088,0
12| 1,0967 30980 | 751520
17 | 0,0001 | 39 | 401,1 | 3254
18 10,6
1-18 | 3,5 | 357 | 1430,8 | 1300,0 | 307350 | 198240,0

Peanuzanus UIT 01, 04 u 06 morna Obl cokpaTuth 6, 7 1 3 10-
MOJIHUTCJIBbHBIX CIIYYa€B CMEPTU OT BABIXaHWA B3BCHICHHBIX YAaCTHUIL
cootBeTcTBeHHO. Cpenu Bcex VI oHM o6emani MakCUMaTbHBIC BbI-
T'OZIBI 3I0POBBIO B TaHHOM Tpytie 3pdekToB. PacueTsl mokaszanu, 4To
COKpalI€HUE YrcCjia JOMOJTHUTCIIBHBIX CJIy4acB CMEPTHU OT BABIXaHUA
TUOKCHUIA cephl cocTaBisuio 2 cimydas oT I 08 u 3 ciyuas ot UT' 17.

K HaunbonbiieMy COKpalICHUIO YUCIIA PECTTUPATOPHBIX CUMIITO-
MOB Moruia 661 puBecTd peanuzanus VI 04 (465 cioyuaes), UI' 17
(401), 1T 01 (320), UT" 08 (230 ciryuaes).

Haubomnbiue BBITOJIBI 37I0POBBIO OT COKpAIIEHUS Yiciia Kapano-
JIOTUYECKUX CHUMIITOMOB OXHUAAJIWCH OT BBIIIOJIHCHHUA MEPOIIPUATUSA
02 (290 cyuaeB mJis U1 ¢ aKTUBHBIM 00pa30M JKU3HHU B 76 — C mac-
cuBHbIM) 1 UI" 03 (ananmoruuno 300 u 79).
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AHanu3 pUCKOB Tak)Ke MOKa3al, 4TO SKCIO3UIMH [UAHUIAOM
Bosoposa ot UI' 09 u 12 mpusoast k KO>1 (1,8 u 1,2 cooTBer-
cTBeHHO). PacueTsl mokazanu, 4to okono 28 000 u 3 000 uemno-
BEK M3 BCEH MOMYJSILUHU MOABEPKEHO PUCKY BO3HUKHOBEHHUS HE-
OnaronpusTHEIX 3QQeKToB oT Bo3nelcTBHs nuaHuaos no UIT 09
u 12 coorBeTcTBEHHO. B cymme momymnsinus pHCKa COCTaBisIa
9% o6meit nomymsinuu (31 000 u3 330 000 xuteneit Yepenoua).
[Mocne peanu3anuu JaHHBIX MEPONPHUATHHA TH PUCKH MOTIH OBI
OBITh yCTPaHECHBI.

PesynpTarel aHanmm3a ypoBHs SKCIO3HLUH CEPOBOJOPOAA BBIS-
Buid, yTo KO>1 cymecroBan mo UI" 09 u 12 (1,7 u 3,4 cooTBeT-
CTBEHHO), a pa3Mephl MOMYJIAUUN paBHAIUCH 123 U 75 ThIC. YeNOBEK
COOTBETCTBEHHO, YTO B CyMME COCTaBHJIO 62% OOILEro HaceleHHs.
Brimonnenne meponpusituii 09 u 12 npuseno Obl K yCTpaHSHHIO PH-
CKa MOSBIICHUS BPEAHBIX 3(PPEKTOB, CBI3aHHBIX C BABIXaHHEM CEPO-
BOAOPOJA OT UX UCTOUHUKOB.

Takum 00pa3oM, pe3ynbTaThl mokazanu (Tadn. 24), 4To AeBATh
WHBECTUIIMOHHBIX MPOEKTOB MOTJIH Obl MPEACTAaBISATH HAMOOIBIIHNHA
HHTEpEC, MOCKOIbKY PHCKH 340POBBIO HaceneHus oT 3Tux WUl Obuim
HanOoJiee 3HAYUTENLHBI M TEM CaMbIM MX MOTEHLUH B COKpPAIICHUH
pHCKa MaKCHMalbHBI, 4TO, OE€3YyCIIOBHO, 00€lano HanOOoJbIUe BbI-
TOZBI T 3JOPOBBSI.

B HEKOTOPBIX CllydasiX ynpaBJIeHHsI pUCKOM 0oJiee 3HAUUMOTO
COKpaIllEeHUs] PUCKa MOKET OBITh JOCTATOYHO IJI PaH)XKHUPOBAHUS
MeponpusaTuil. OJHAKO, YUYUTHIBAs TO, YTO KaXKI0€ MEPONPUATHE
HMEET CBOIO CTOMMOCTH, Haumbonee 3(p(HEKTHBHOE HCIOJIb30Ba-
HHUE PECYpCOB MpeanojaraeT NpoBEJeHHE PAHXXUPOBAHUS NMPOEK-
TOB, OCHOBAHHOTO Ha IMOKa3aTesie HanOOIbIIEro CHUKEHHUS pUcKa
Ha eJUHUILY 3aTpar.

[To TemM MepONPUATHSM, 11 KOTOPBIX UMEIHCH JaHHBIE IO CTOH-
MOCTH, OBUIM PacCUMTAHbI MOKA3aTEIH CTOUMOCTH — 3(PPEKTHBHO-
ctu (C/D) ¢ MOMOIIBIO JICJICHUS CTOMMOCTH WHBECTHUIIMIA HA YHCIIO
MPeJOTBPAIIEHHBIX ci1ydaeB 3QQeKkToB (MIr BeNUYHH PUCKOB). Ecin
pUCK He OBbLI BBIPaKEH YUCIOM ciydaeB, nokazarenu C/J Obutn
paccuuTaHbl KaK CTOMMOCTH / pasHHULA B YHCICHHOCTH MOMYJISALUN
nipu skcno3un KO>1.
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Tabmuma 25

IKkonomuueckasn IQphexkmusnocmeo
npupooooxpannvix meponpuamuii (pyo.)
RO cayyaam ompuyamenbHvlx IPPhekmos 6o3oeiicmeus
Ha 300pogve (cmoumocms / KON-60 nPedomepauieHHbIX C1y4uaes)

s Yucnennocmo

23 § § = § s Hacenexus, noosep-

T = T2 283 2 %03

§ § S S| 5 3 $| 5 3 S 2anwe20cs pucKy
Mo =% | BE358|388¢ (KO>1)
mr| $& | S§5|383| 28¢5 3

TR IR R I

SE | 8| 285 23| E |H| HS

TR IS I e 5 s
Ji 2 3 4 3 6 7 8
02 2 000 1 0,2 0,005 HIO | HO HJ
03 2 000 1 0,2 0,005 HO | HO HI
08 300 HJI 0,1 HJI XX XX XX
09 30 HJT HJT, HJT XX | 0,001 | 0,0006
10 100 HJT HJL HJT XX | XX | XX
11 600 HJL HJL HJL XX | Xxx | XX
16 | 6000000 700 2 3 HO | HO HI

B cooTBeTcTBUU € LIENBIO MPOEKTA MOKA3ATEIN OTHOCUTEIBHOU
C/D ObUIM paccYWTaHBl C WCHOJIB30BAaHHEM OOIIETO YHCIa CIIydaeB
2 dexToB Ha 3M0pOBhE (OT HECKOJIBKHX 3arPS3HUTENCH) 10 KaKIOH
HTI". OmHaKo BIIOTHE BO3MOXKHO OBUIO pacCYUTaTh OTH MTOKA3aTeld Ha
ocHOBE 3(pPeKTOB, BBI3BIBAEMBIX KaXKJIBIM BEIIECTBOM, YTO YMECTHO
B IIPOEKTaX, MHBECTUIIMH KOTOPHIX HAIleJIeHbl Ha COKpAIleHNEe Bepo-
SITHOCTH BpeAHBIX 3((HEKTOB Ha 370pPOBbE OT OTAEIHHBIX 3arps3HU-
Tenel. UepenoBelKuil MPOEKT OLIEHUBAJ BBITOJIbl 3JI0POBbSI OT MEPO-
MIPHUSITHAS B TEJIOM 110 HECKOJIBKUM 3arpsA3HUTENSM, TIOOTOMY €TUHH-
ekt cpaBuenus sBisiaack UT.

Ha ocHOBe pacdeTHBIX MOKa3aTeNeH IS KaXaoro Thma 3¢ dek-
TOB Ha 3/I0pOBhE ObLJIa yCTAHOBIIEHA CTeNeHb mpuoputeTHocTH WI
B 3aBHCUMOCTH OT rokazarenst C/3. B Tabn. 26 mpuBeaeHbI pe3yabTa-
THI TOZOOHOTO PAaHKUPOBAHUS BCEX MEPOTIPUSATHI 10 CTENIEHH YBEIH-
yeHus nmoxazareist C/0.
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Tabnuma 26

Pansrcuposanue npupooooxpannvix meponpuamuil
nO noKazamenro «CMOUMOCMb — IhheKmugnocmoby
(6 nopaoke ysenuuenusn nokazameis)

Coxpawaembiii nokazamens Ne npupodooxpaisei
paty meponpusimuil (UT)
EsxeromHplie TOMTOTHUTEIHHEIC 12,09, 10, 08, 11, 02, 03, 17
CIIyJau paka
E>xeronHas cMEpTHOCTb 03,02, 18, 17
OT B3BCIICHHBIX YaCTHII
Exeronnas cmepTHOCTE OT SO, 08, 17
Crny4an pecnupaTOpHBIX 3a00JIeBaHIH 08, 03, 02, 17
Crnyyau cepaeuHbIX IPUCTYIIOB 03, 02, 17
Hacenenue pucka (KO>1) 09, 12

Pesynprar pamXupoBaHUS TPUPOAOOXPAHHBIX HHBECTHIUI
3aBUCHT OT OTHOCHTENHHOW 3HaunMocTH 3((eKToB Ha 370pOBbE
(Hampumep, pecnUpaToOpHBIE CIIy4ad IPOTHUB KapAUOIOTHYECKHIX
cuMnToMoB). OKOHYATEIBHBIN BBIBOJI O MPHOPUTETHOCTH TOTO HIIH
nHOTO Y eKTa Ha 37I0POBE IOJKEH OIPEEISIThCI KOHTEKCTOM KO-
JIOTUYECKHX, MOJUTHYECKUX, COIUAIBHO-YKOHOMUYECKHX YCIIOBHUH,
MIPUCYIINX JaHHOMY OOIIECTBY (PETHOHY) B paCCMaTPUBAEMBIN HCTO-
pudeckuii rieproA. /i onTHMHU3aUK WHTEPIIPETAIUN Pe3yIbTaTOB
IO OTIEHKE BHITOJT 3710poBhI0 (C/D) OT peann3anuy MeponpusaTHA ObLT
MIPOBEJICH PEUTHHT OTHOCHTEIHHON 3HAYMMOCTH KaXKJOTO M3 Tepe-
qucIeHHBIX A((HEeKToB Ha 370poBbe. Kpurepusmu Ui onpeneaeHus
3HAYUMOCTH I(PPEKTOB Ha 370POBHE SBILLINCH TSHKECTh 3a00JeBa-
HUS, 00paTUMOCTh Y3PPEKTOB U CTETIEHb YO IUTEThHOCTH, CBSI3aHHAS
C KOJTMYECTBEHHOH OIeHKOU pricka. B Tabxn. 27 mpuBeaeHbI pe3yabTa-
THI peUTHHTa 3PPEKTOB Ha 3/I0POBBE, MPOBEIACHHOTO 10 YKa3aHHBIM
KPUTEPHUSM C HCIIOJIb30BaHUEM TPEX0aUTbHOM Kabl (1 — HHU3KU,
2 — cpenHuil, 3 — BBICOKHIA).

Tabmuma 28 npeacrapnseT urorn pawxkuposanus Ul mo kaxmo-
My addekty Ha 310poBbe. [IpoekTamMu ¢ HaMOOIBIIMMHU BBHITOAAMH
Ut 310poBbs sBisuUCh Te UIT, ubn mokazarenn C/D — HauMeHbIIHE.
O060011IeHNEe TTOTYYeHHBIX PE3YIbTaTOB TIO3BOJIHIO CPOPMYITHPOBATH
pexkoMenanuu JIIIP B HIbKEIPUBEIEHHOM BHUJIE.
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Tabmuma 27

Peiimunz s¢hpgpexmoe na 300posve

Dpghexm na Tsoicecmn Heobpamu- 6C rgeneyb O6wuii
300p08be agpgpexma Jocmo yoeoumenb- petimune
aghgexma HoCmU
CMepTHOCTh
OT €KEJHEBHOTO
BO3JIEHCTBUS 3 3 2 8
B3BEIICHHBIX
gactun / SO,
OHKOJIOTHYECKHE 3 3 1 7
3a00JcBaHUS
Pecniuparopuslie b 1 2 5
CHUMIITOMBI
Kapauonoru-
YecKHue 2 1 2 5
CHMIITOMBI
Tokcuueckue
3¢ heKThI ! ! ! 3
Tabnuia 28

Pesynvmamul pansicupoeanus npupooooxXpannslx Meponpusmui

Obwuii Ilpoexmvl ¢ nauboavuumu
Ippexm wa s0oposve petimune 8b1200amiul 011 300P06bs
CMepTHOCTH OT B3BEIICH- 8 NI 02, UT" 03 (B3BeIICHHBIE
HbIX yactui uim SO, seniectea), MI" 08 (SO,)
CMepTHOCTB OT paka 7 uUr 12, T 09, vir 02, 1UT" 03
PecnimpaTopHbIE CHMIITOMBI 5 nr 08, ur 02, " 03
Kapaunonoruueckue 5 W 02, UT 03
CHUMIITOMBI
Tokcnueckne 3P PeKTh 3 Ur 09, Ul" 12

B nienmom Hanbomee rdpdexrtuBabMu sBisiroTces UIN 02 u 03. Onn
UMEIOT HAaMMEHBIIIUE MTOKA3ATEIN CTOMMOCTH — 3(PPEKTHBHOCTH JUIS
TpeX aHATM3UPYEMBIX 3PPEKTOB HA 3MOPOBLE (CMEPTHOCTD, KapIHO-
JIOTHYECKHME U PECITUPATOPHBIC CUMIITOMBI). KpoMe Toro, 3TH Mepo-
MPUSATHSI TPUHECYT HEOOJBIINE TOTIOTHUTEIBHBIC BBITOIBI OT CHIKE-
HUSI PUCKa PAKOBBIX 3a00JI€BaHUI (HECMOTPS HA TO, YTO MOKA3aTeNb
C/3 B 3TOM ciIydae OTHOCHUTEIIHHO BBICOK).
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CrnenyroomuM 7Sl BBIIOJHEHUS MPOEKTOM MOKHO PEKOMEHIO-
Bath UI" 08, mockonbKy OH IMeeT HU3KHiA mokazatens C/3 s cMepT-
HOCTH, BBI3BAHHOH €XKEIHEBHBHIM BO3JECHCTBUEM JTUOKCHIA CEPHI,
a TaKXKE COKPAIIEHUS PECITUPATOPHBIX CUMIITOMOB.

[To naumenbmemy nokazarento C/3 s COKpAICHHS YHCTIa CITy-
4yaeB paka (B CBSI3U C PUCKOM OT BO37CHCTBUs HadTalmHA M OEH30-
na) ganee MoxHO pexkomennoBath W' 09 u 12. Peanuzauus stux U
MOJXKET CITIOCOOCTBOBATh COKPAIICHUIO PUCKOB OT HEKAHIIEPOTEHHOIO
BO3/ICHCTBHSI HA)TAIMHA ¥ YMEHBIICHUIO YUCICHHOCTH TOMYJISIUH,
SKCIIOHMPOBAHHBKIX MOBBINIEHHBIMU ypoBHsIME (KO>1) cepoBomopoaa
U [IMAHUIOB.

UTI" 18, umeroriast Hu3Kkui mokasaresb C/D, MOXKET OBITh PEKO-
MEH/I0OBaHa, MOCKOJIbKY O00CIIacT COKPAIICHHUE CITy4aeB CMEPTHOCTH
OT BO3JCHCTBUS B3BEHICHHBIX YACTHUIL, HE MPUBOMASI K IPYTUM BBI-
roiam 30POBBIO.

Hmeromue Hanbonbinne mnokasareaun C/O UIT 10, 11 u 17 zaxo-
JISITCSl B KOHIIE cHcKa. BaxkHO OTMETHTD, 4yTO Meponpusarue 17 ¢ Tou-
KH 3pCHUS BBITOJI 3/I0POBBI0 HEAP(PEKTUBHO, TIOCKOIBKY UMEET CaMbIii
HU3KUH PEUTHHT TI0 BCeM TpymaM d(QGeKToB (T. €. KaxkIblli COKpaIlleH-
HBIU city4aii 23 dekTa Ha 370pOBbe MOTPEOYET BEICOKUX 3aTpar).

Crnenmyer OTMETUTh, YTO HEKOTOPBIE IPUPOAOOXPAHHBIE MEPOIPU-
situst (VT 01, 04, 05, 06, 07, 13 u 14) Obuti HEOOXOAUMBI ISl MOACPHU-
3allUK TIPOU3BOJICTBEHHBIX MPOIIECCOB U JIOJKHBI ObLTH OBITh BBITOJIHE-
HBI B JIFOOOM CITydae, IO3TOMY OHH MPEIOCTABIISUIA BO3MOXKHOCTb H3-
BJICUb OIIPE/ICIICHHBIC BBITOJIbI JUIS 3I0POBbS 0€3 KaKUX-JIMOO JOTIOJIHU-
TeNbHBIX 3aTpat. Cpeau HUX 1o pe3ynbTaraM oleHkH pucka UI" 01 u 04
o0eIaii HanOOoJIBIIIKE BBITOJIBI JJIS 3[I0POBbS: COKPAIIICHUE ITPUMEPHO
OJIMHAKOBOTO KOJIMYECTBA €KErOJIHBIX CIIy4acB PECIHPATOPHBIX 3a00-
JIEBaHUH 1 HEKOTOPOTO YHCIIa cayvaeB paka [Meponpustus... 1999].

Peanuzanust pacyeToB Mo ympaBiICHUIO PUCKOM TakKKe CBs3aHA
C HEOTpENICIICHHOCTAMU. B yacTHOCTH, paboyast rpymia He pacroiia-
rajia JaHHBIMH 00 M3MEHCHHSAX (PU3MYECKHUX MapaMeTPOB BhIOPOCOB
(TemmepaTypa ¥ CKOPOCTh BBIOPOCA, BEICOTA BHIOPOCA, BHICOTA U JTHA-
METp TPYOBI, KOOPAMHATHI PACIIOJIOKEHUS TPYObI W JIp.), KOTOpHIC
MOTJIU TIPOUCXOUTH MOCIE BHEAPEHUSI MEPONPUSATUH, HAIPUMED T1O-
CJIe YCTaHOBKU 00OpYJIOBaHUS 10 KOHTPOJIO 3arps3HeHuil. Jpyryro
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HEOIIPE/ICJICHHOCTh B aHAJIM3 BHECIIA SKCTPAITOJISIHS TAHHBIX 110 YUC-
JIGHHOCTHU JETCKOro HaceileHus. Eciau cuuTaTh, 4TO JETCKOE Hacese-
HUE pacHpe/Ie]iCHO 10 U30HpaTeIbHBIM Y4acTKaM C TOH K€ IUIOTHO-
CTBIO, UTO U B3POCIIOE, TO ATa HEOMPEICIICHHOCTh HE MOTJIa OTPAa3UThCS
Ha pamxupoBaHum 3()(HEKTOB HA 3I0pPOBHE, KOTOPHIM CIIOCOOCTBYIOT
aHanmusupyembie VI, ofHaKo pe3ynbTaThl OLECHKH PUCKA U KO3 HU-
nueHTbl C/D Morim u3MeHHuThesl. Kpome Toro, pa3imudHbie MEpOTpHsi-
TUS TJIAHUPOBAJIOCH BBHIMIOJIHUTH B PA3HBIC CPOKH, MMOITOMY OBLIO ObI
MIPEIOYTUTEIIEHEE PACCUUTATh €KETrOJIHbIE CTOMMOCTH Kaxmoun UI.
[TockoJbKy MPOEKT HEe pacrojarall JaHHBIMH O TOM, CKOJIbKO JICHET
Oy/IeT OTPaYeHO IO roJlaM B TEYECHUE CPOKA BBITOIHEHUS MEPOTIPHSI-
THSI, TO JUTSL pacyera nokaszaresein C/D HCIOIb30BAIUCH CBEICHUS IO
o0111ell CTOMMOCTH MTPOEKTOB. VICTI0Ih30BaHUE TAHHBIX TI0 €XKETOTHBIM
3arparam u K03 uimeHTa TMCKOHTUPOBAHHUS TTO3BOJIHIIO OBl pacCyu-
TaTh CTOUMOCTH KaXJIOTO TO/1a TI0 MEPOIPHUSATHIM U CPABHUTH BBITOJIBI
3110poBbIO 1 AP dexTruBHOCTh VI 1 Kaxmoro roja peanu3auu Kax-
Joro u3 npoekToB. [Ipu mojcyere exXeroHpIX CTOMMOCTEH ToKa3aTe-
1 C/D moimKHBL ObUIA OBbI OBITH IMOJCYMTAHBI TAKXKE Ha OCHOBE €3Ke-
TOJIHBIX CiTyuaeB 3a0oneBanuii [Meponpusitus... 1999].

Takxum 00pa3zoMm, UCTIOIB30BAHUE TOPSIKOBOH IIIKAJIBI OTIACHOCTEH
IO CTETIeHSM PUCKA U OCHOBAHHOW Ha HEell KilacCu(UKAIUK MO3BOJISCT
ITPOU3BECTH CPAaBHEHUsI JJOCTATOYHO HEOIPE/ICIICHHBIX OIIEHOK PHCKa
JUTS 37I0POBBS OT 3arpsSI3HCHUST OKPYKAFOILEH CPeJIbl ¥ YIIPOCTUTD TIPO-
LeAypy MPUHSATHUS PEIICHUI HA CTAJUU YIIPABICHUS PUCKOM.
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3ak/iroueHue

I'poMasHOE KOMMYECTBO M pa3HOOOpa3He XMMUYECKUX BEIECTB,
KOTOpBIe OBITM CO3/MaHBbI 3a IOCJIEAHHE HECKOJIBKO JECATHIIECTHH,
BBI3BIBAIOT OOJBIIOE OECHOKOWCTBO y BCErO HACENEHHS IJIaHETHI.
J1s GONBIIMHCTBA XUMUYECKIX COCTUHEHNH, HE OTHOCSIINXCS K Jie-
KapCTBEHHBIM BEIECTBAM WIJIM THINEBHIM J00aBKaM, TECTHPOBAHHE
OTPaHUYHMBACTCS TOJBKO MPOBEPKON HAIWYKS y HUX OCTPOH TOKCHY-
Hoctu. TectupoBaHue AONTOCPOUYHBIX d(P(PEKTOB MM XPOHUUECKUX
3¢ deKTOB Ha 310pOBbE JenaeTcs KpaiiHe peliko. B oTcyTcTBUEe ajek-
BaTHOTO TECTUPOBAHMS 10 MOMEHTA MOSBJICHNS XUMHUKATOB Ha PHIHKE
CUCTEMaTHYEeCKH MOHUTOPHHT BO3MOXKHBIX HETATHBHBIX 3(p(exToB
Ha 37I0POBbE SBIISIETCS KaK PallMOHATBHBIM, TaK U a/ICKBATHBIM.

WneanbHas Haf30pHas cUCTEMA 32 SKOJIOTHYECKH UHTYLIMPOBaHHbI-
MU 3200JICBaHUSIMH UMEET CIICYIOIIHE dIeMeHThI: (1) Hajau4ue BBICO-
KOKa4eCTBEHHBIX JIAHHBIX O 3a00J1eBaMOCTH M CMEPTHOCTU C MH(Op-
MaIye 0 MecTe TPOKUBAHMS YeNlOBeKa; (2) TTOCTOSHHO OOHOBIISIEMbIE
TIOMYJISIIIUOHHBIE JaHHbIE, TPEOCTABISIIONINE BO3ZMOKHOCTD TTOJTYIUTh
3HAMEHATEIH JIIS pacdeTa 3a00JIeBaeMOCTH, C KOPPEKTHPOBKOH Ha BO3-
MOYKHYIO MUI'PaLIMIO MEKAY JABYMs MEPENUCIMU HaceneHus; (3) mmpo-
KUl Auana3zoH nHQOPMAIMOHHBIX UCTOYHUKOB TI0 BO3JCHCTBHSIM, KOTO-
pble 0a3upyrOTCs Ha TaHHBIX O BBIOpOCax, MOJEINPOBAHUE PACIIPOCTpa-
HEHUS YaCTHIl 1 MOHHTOPHUPOBAHUE BOBI, BO3AyXa U JIPYTHX CPEACTB,
TaKWX Kak IOoYBa M THIIA, C aeKBAaTHOW METOIMKON B3STHs 00pas3IoB;
(4) reorpaduyeckoe KOPPETUPOBAHHUE 3THUX BCEX TPEX THIIOB JAHHBIX;
(5) mocTaTodHO BBICOKAsI CTEMEHDb Pa3pelleH s, KOTopast 03BOJISIET 00-
HaAPYX)HUTh 3PPEKTH BO3ACHCTBUSI B HEOOJBIINX HACEIICHHBIX MTYHKTAX.

[TomoGHas cucrema Hai30pa, XOTSA M JOCTATOYHO JIOPOTOCTOSIIAS,
OKa3bIBaeTCsl OJarOmpHATHOM, MOCKOJIBKY OHAa BKIFOYAeT B ce0s WH-
(hopManuio o JONTOCPOUHBIX TEHACHIHSIX, BO3MOKHOCTH TI0 PAHHEMY
MIPEAYTPEKICHUIO, WIIN, UHBIMU CIIOBAMH, CIIOCOOHOCTH OOHApYKHUBATh
HEOOBIYHO BBICOKYIO YacCTOTY 3a00JI€BaHUH, O3BOJISIET M30€KaTh Tpe-
BOTH CPEM OOIECTBEHHOCTH, a TAK)KE JOPOTOCTOSIIIINX UCCIIEAOBAHUN
B TeX CHUTYyalusX, KOTJa MOBHIIIEHHOTO pucka HeT. Kpome Toro, oHa
TaKKe UMEeT TIOTSHITNAN JUIsl YBEITMUEHHS JOBEpHUsl OOIIECTBEHHOCTH
K TOMY, YTO [IPaBUTEIBCTBO U COTPYIHUKH CUCTEMBI 3/IpaBOOXPAHEHHS
JEVCTBUTEIBHO XOTAT COXPAHUTH 3/10POBbE JIFOJIEH.
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OreHka pucKa — 3TO B3aUMOJCHUCTBHUE MEKITY KOJIOTMUECKOM dITH-
JIEMHOJIOTHEH M TIOJIMTUKOM B 00JIACTH OXPaHbI OKPY>KAIOIIEH Cpeibl, Me-
CTO B3aUMOJICUCTBHS MEXKTy YICHBIMHU U 3aKOHOAaTesIMI. OHA BKITIOYA-
eT B ce0s OIIEHKY PUCKa B CHUTYaIHAX, B KOTOPBIX PUCK HE MOXKET OBITh
M3MEpEeH WM HEe MOXKET HAOJIONAThCS HAMPSIMYI0. JTO TPOMCXOMIMT,
KOT/Ia PUCKH SIBJISIFOTCS KpaitHe HEOOIBIIMMH, a MOITYJISIUS KpaiiHe Ma-
JICHHKOM, WK BO3/ICHCTBHE HE BOSHUKACT B OTPHIBE OT APYTHX OMACHBIX
BO3/IEMCTBUM, WIIM BO3JIECTBHE MOXKET MPOU30MTH, HO TTOKA €I1IE HE MPO-
W301II0, WK MPEAIOoJIaraeTcsi JOCTaTOYHO JUTMHHBIN JTaTeHTHBIN Mepu-
0] ¢ MOMEHTAa, KOT/Ta TIPOU30MIeT IoA00HOE Bo3eiicTBIE. DakTIyaecKas
0aza 0OBIYHO HE aJIeKBaTHA JUIS TOTO, YTOOBI IIPHUTH K OTPEICIICHHBIM
3aKIIIOYCHUSIM O PHUCKAX ISl 37I0POBbs B CIy4asx, KOrJa PUCKU Kpaid-
HEe MaJibl WM BO3JIeNCTBHE KpaiiHe penko. Kak pe3ysibrar, OLeHKH pu-
CKa 0OBIYHO 0A3UPYIOTCSI HA MPETIOIOKEHISIX, KOTOphIe OCHOBAaHBI HA
(hopme KpHBOI1 «71032 — OTBET, & €CITH KOJIMUYECTBEHHBIE JaHHbIE Ha JIFO-
JISIX HE MOJYYEHBI, TO Ha JONOJHUTEIBHBIX SKCTPAMOIILUIX, KOTOPbIE
OITPECIISIIOT BO3MOXKHOCTh PACIPOCTPAHEHUST TOKCUIECKHX Y(D(EKTOB,
HaOJTI0JaeMbIX Y JKUBOTHBIX, Ha JIFOJICH. DTH JIOMYIIEHHS YaCTO HE MOTYT
OBITh TIPOBEPEHBI HATIPSIMYIO, TEM HE MEHEE OHH HEOOXOIUMBI JUISL JIUI,
MIPUHUMAFOIIUX PEIICHHs, ¥ JUIi OOIIECTBEHHOCTH, IOCKOJIBKY JIAFOT
BO3MOYKHOCTh OLEHUTh HOCIEACTBUS ISl 3J0POBbSI OT ONPEACICHHBIX
JEWCTBUI OOIIECTBEHHOCTH (MITH OT O€3/1eHCTBHSA) 1 MOTYIUTh JIOTION-
HUTENBHYIO HH()OPMAIHIO CO CTOPOHBI CHCTEMBI 37[PABOOXPAHEHUS TIPH
co3/laHuu 3aK0HOB. K coxaneHuto, eciiu BOmpoc 370pOBbsI HE TIOAHUMA-
€TCsl HAaPSIMYIO, 3aKOHOIATEIIBHBIN MOIX0/T OYCHb YacTO HE CHIIBHO OT-
JIMYAETCSI OT TOT'O, YTOOBI JI0KAATHCS «BHIHOCA TPYIIOBY.

OrieHKa prcKa UMEET JOCTaTOYHO UTUTEIBHYIO UCTOPHIO Hedop-
MaJIHOTO MCIIOIb30BAHUS B KAUECTBE €CTECTBEHHON YacTH MPOhUIIaK-
TUYECKOU MenuIuHbL. Co31aHNe THIIOTETHYECKOTO CLICHAPHS U UCTIONb-
30BAHUE YETKO OIMCAHHBIX JIOMYIICHUHA B MPO(UIAKTHYECKOM 3/pa-
BOOXPAHEHUH SIBJISICTCSl JABHO YKPETMBIICHCS TpaauIue, Harpumep
B ClTy4ae Tpe/cka3anus 3(ppeKTHBHOCTH BaKIIMHALIUK y JIETEH C OTIIOp-
TYHUCTHYECKUMH 3a00eBannsIMA. OTHAKO, KOT/a JIETI0 KacaeTcst DKOIO0-
THYECKU 00YCIIOBIIEHHOM 3a00JIeBAEMOCTH, OIIEHKA PHUCKA YaCTO ITOJIBEP-
raercsi KpUTUKE 332 OTCYTCTBUEM JIOCTATOYHOTO HAYYHOTO OOOCHOBAHHSI.

Bcrnencteue 00bI10r0 KOJTMUECTBA BOSMOKHBIX OMYIIICHUM ST IE-
MHOJIOTY YACTO HE XOTSIT BOBJICKATHCS B OIICHKY PHCKA, OCTABIISIS 3Ty 33714~
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4y TEM JIIO/IIM, KOTOpbIe IIOHMMAIOT SITHIEMHOJIOTHIO XyKe. B pesynbra-
TE TOSIBJISICTCS HEAOCTATOYHO aJJeKBaTHAs OLICHKA SMUIEMHOIOTMYECKHX
JIOKa3aTeNbCTB, HEaJEKBaTHOE HCIIONB30BAHME JAHHBIX, MOTYyYEHHBIX
Ha JIFOJISIX, ¥ HECTIPaBeUTMBOE OTOpachIBaHUE PYTUX UCCIICIOBAHMUI.

B konne XX B. Saracci (1978) npeanoXui cTpaTeruio pa3BUTHUS
9KOJIOTHYECKON STHMIEMHUOJIOTHH, KOTOpas npu3biBana (1) yaydmmTs
OLIEHKY BO3ACHCTBHSA, (2) 00paTUTbCs K MpoOiIeMe COBMECTHBIX 3(-
(eKTOB MHOKECTBEHHBIX BO3JEHCTBUI 1 (3) MHTErpUPOBaTh JKCIIE-
PUMEHTaNbHBIE U AMUAECMUOJIOTMYEeCKHEe JaHHble. B o0nacTu oneHKH
BO3ACUCTBHS JOCTUTHYT JAOCTATOYHBIM HPOTPECC, CBHIETEIHCTBOM
4ero MOXKeT cTaTh (JOpMHUpPOBaHHE MEIUIMHCKON reonoruu. Ceiiyac
YK€ MPU3HAHO, YTO COBPEMEHHAs SKOJIOTHYECKAs AMHICMUOIOTHS
JOJKHA B 9TOH 00J1aCTH MPOJBUraThCs BIIEpe, YTOOBI OIY4YUTh HO-
BYIO HH(OPMALIUIO 110 JaHHO! npodisieme. bomnbiuii 00beM padboT He-
00X0IUM AJIsl TOTO, YTOOBI MHTETPUPOBATH OMOJIOTHYECKHE JaHHBIC
C pe3yJbTaTaMy OLEHKH Bo3aeicTBus. Emie noctaTouHo MHOTO HEOO-
XOAMMO CAETaTh AJISl TOTO, YTOOBI OLIGHUTH BPeMsl BO3ICHCTBUS U TO,
KaK OHM CBSI3aHbI C MHHAYKLUEH U BOIPOCAMH JITATEHTHOCTH HA UH]IH-
BUAYaJILHOM H MOIYJISIIIOHHOM YPOBHSIX.

[To oTHOIIEHUIO KO BTOPOMY ITPEATIOKEHHIO CIIeyeT IPU3HATh, YTO
MHOTHE HCCIIEOBaHUS JOJDKHBI BKJIIOYATh OIEHKY MHOKECTBEHHBIX
BO3JEHCTBHUI U M3y4aTh UX BO3MOXKHBIE mociencTBus. [IpensrcrBuem
JUISl aHaIM3a MHOXKECTBEHHBIX BO3JCHUCTBUI SIBISICTCS] TPAKTUUECKH
MOJHAsl HEBO3MOXKHOCTH pa3/ielieHHs] TMEpUOAOB HWHIYKLHUH, B3au-
MOOTHOIICHHH J03bI M pe3yjbTara W B3auMoAeHcTBHS 3()(HEeKTOB.
OTH MHOYKECTBEHHBIE BO3JCUCTBUS JOJKHBI BKIIIOUATH B CE0s HE TOJb-
KO TPaJUIMOHHBIE XUMHYECKUE U (PU3NUECKUE areHThI, HO TAKXKe U CO-
LuagbHble (PaKTOPbl, KaK MOTCHUHUANbHBIE MOAU(UKATOPHI (P deKTa.
CoumanbHblll CTaTyC MOXET BIIMSTH Ha CHIIy KOHTaKTa ¢ (hakTopamu
OKpY’KaloIIei cpeibl M UX TOKCUYHOCTD, THO0 IPOTHBOIEHCTBYSI, THOO
CrOcOoOCTBYsI HETaTUBHBIM P QeKTam sl 310pOoBbsl. OH TaKKe MOKET
CIy)KHTh MapKepOM TaKuX (paKTOpPOB, KaK JOCTYIMHOCTh M KauecTBO
MEIUIMHCKON MOMOIIHM, MapKepoM IIUPOKOT0 CHEKTpa MoKa3zaTeneH,
KOTOPBII MOKET OKa3aTh BO3AECHCTBUE HA BOCIIPHUMYUBOCTD K IKOJIO-
IMYECKU HIyIUPOBAHHBIM 3a00JI€BAaHUSM WM HA UX TKECTD.
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OKCIIEPUMEHTAIbHbIE HEKIMHUYECKUE WCCIACIOBAHUS MHOTUM
ANUJIEMHOJIOTAM KaXyTCsl JaliekuM OyayinM. OHAKO OHKOJIOTU BCE
yaie oOpamarTcs K MOJICKYJIIPHO-OMOJIOTUYECKUM TPUYMHAM 3a-
0OJIeBaHMI W/WITM U3YYArOT B3aUMOJICHCTBUE MEXIy TCHAMH H OKpY-
xarouied cpenoi. Yacto Ha rpaHune 9THX obiacTedl (B T€HOMUKE)
Y MIPOUCXOJIMT OCHOBHOM Tporpecc HaykH. /it Toro 4To0bl 100UThCS
porpecca, OyJaer TpedoBaThCs 0Oee UHTEHCHBHOE COTPYIHUYECTBO
C BIUAEMHUOJIOTaMHU, C OJHOW CTOPOHBI, a C APYTOM CTOPOHBI — C TOK-
CHKOJIOI'aMH, DKOJIOT'aMH, MOJICKYJISIPHBIMU OHOJIOTaMH U TeHETHKAMH.

HoBbiM BompocoM aJis 3KOJIOTMYECKHUX MUIAEMUAOIOTOB SIBIISIET-
sl BapraOeIbHOCTh BOCIIPUUMYHUBOCTH. DTa KOHIICIIUS HE SIBIISCTCS
HOBOI. OHa BKIIIOUEHA B DJIEMEHT «OpraHU3Ma XO3sIMHa» B CTapoil
napajurMe 3MuIeMUOIOTHH, KOTOPask pa3Jieisiia IPUYNHBI 3a00J1eBa-
HUS Ha «OKPY>KCHHE», KOPTaHU3M XO03sUHa» U «areHta». OIHaKko oHa
MOJTy4aeT HOBBIC XapaKTCPUCTHKH HA (POHE Pa3BUTHS COBPEMEHHOM
TEXHOJIOTUH, KOTOpasi MO3BOJISICT UJCHTH(DUIIMPOBATH I€HbBI, Y4aCTBY-
IOI[UE B BO3HUKHOBCHHHM MHOTHMX 3a00JICBaHUI, HAIPUMEP CBSI3aH-
HBIX C ONPEJCICHHBIMA META00IHUECKUMU (DYHKIUSAMH (TaKHe Kak
OBICTpPBIC M MEJICHHBIC alleTUIMPYIOIIUE areHThI) U C MIPEIPACIIOIIO-
YKEHHOCTBIO K OTIPECIICHHBIM 3a00JICBaHUSIM, BKIIFOUAsi OCTEOIOPO3
U T. A. M3yueHne B3aMMOAEHCTBUIM MEXKIy T€HaMU U OKpYKarollen
Cpenoii Kak croco0 UAeHTU(DUKAIMU YS3BUMBIX I'PYIIT MOXET MPH-
BECTH K MOSBJICHHUIO UCCIICJIOBAHNH C OOJIbINEH CTEIEHBIO Crienu(uy-
HOCTHU Y TOYHOCTH IPH OIICHKE A(h(HEKTOB BO3ICHCTBUS.

[Ipu o1ieHKe HAYYHBIX JAHHBIX AMHEMHUOJIOTH JJOJKHBI OBITH OT-
BETCTBEHHBI HE TOJIBKO 32 B3aUMOJAEHCTBUE C IPYTUMH CIIELUAIIACTA-
MU, HO U 33 B3aUMOJICHCTBHE C OOIIECTBEHHOCTBIO U TMOJUTHKAMHU.
OnpejenieHue CTENEeHU, ¢ KOTOPOH (DaKTOPhI OKPYKAIOIICH Cpeibl
OTBEUAIOT 32 CMEPTh, 3a00JICBACMOCTh U WHBAIHUIU3AIUI0, — OTO
pabota snuaemMuosora. Hamm gaHHble MOTYT MOMOYb T€M, KTO Ha-
XOAUTCS 3a NMPEAEaMu SUIEMHUOJOTHH, OTAEINUTh peajibHbIE Olac-
HOCTH OT BOOOpa)kaeMbIX, BYKHbIE PUCKU OT HEMPHUMETHBIX PUCKOB,
a TaKKe MOTYT MPHUBECTU K 00JIee PallMOHAIILHOMY PAaCIPEICIICHUI0
PECYPCOB ISl CHYDKEHUS 3a00JIEBAEMOCTH OT 3KOJOTHUYECKU JIETep-
MUHUPOBAHHBIX 3200JIeBaHUM.
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KOHTpOJIbeIe BOIIPOCHI

1. DKonoruyeckas SMUAEMHUOJIOTUS — OIPEEIIEHUE, OCHOBHBIE
MIOHSATHSI, HANpaBJIeHUs PadoT.

2. OcHoBHble 3(p(peKThI HEraTUBHOTO BO3ACHCTBHS 3arps3HEHHON
OKpY>KaIoIlEel cpe/ibl Ha 3J0pPOBbE HACEIICHUSI.

3. DKkonoruyecku 00yCIIOBICHHbIE 3a00I€BaHUs U APyTrUe HApY-
LIEHUS 3I0pPOBbS HACETICHMSI.

4. I'urneHnyeckoe HOpMUPOBAHHE — 3aKOHOJATeNbHAsK 0a3a, MoKa-
3aTeNM BPEAHOCTH HEOIAaronpusITHBIX (DAaKTOPOB OKPY>KatoLIeH cpepl.

5. Puck Bo3zeiicTBUS (paKTOPOB OKpYIKaroLIel cpeabl Ha 310pOBbE
YeJI0BEKa, OIIEHKA PUCKA, OCHOBHBIE IIPUHIINIIBI YIIPABJIEHUS PUCKOM.

6. Posb OIIEHKM U yTIpaBJIeHUs] PUCKOM B YCTOHUYMBOM Pa3BUTHH
obLrecTBa.

7. OneHKa pUCKa KaKk MECTO B3aWMOJEHCTBUS JKOJIOTMUYECKUX
SMUIEMUOJIOTOB U MOJUTHKOB.

8. OCHOBHBIE MOKa3aTeNH 370pPOBbsS HACEIEHMS, UCIIOJIb3yEMbIE
B 9KOJIOTO-3UAEMHUOJIOTNYECKUX UCCIIEAOBAHUAX.

9. OcHOBHBIE METOJBI OLIEHKH PUCKA OT BO3JACHCTBHS XMMHYE-
CKUX (haKTOPOB OKPYKAIOLIEH Cpe/ibl Ha 310pPOBbE HACEICHUS.

10. OcHOBHBIE ATAIBI OLIEHKH PUCKA.

11. UnenTudukanms onacHOCTH Kak dTall OLIEHKH PUCKA.

12. OneHka OnacHOCTH XMMHUYECKUX BelecTB. OCHOBHBIE MOHS-
THUS TPOPUIAKTHUECKON TOKCUKOJIOTHH.

13. 3ioxauecTBeHHBIE HOBOOOpa3oBaHus. Knaccupukanus xan-
LEPOreHHBIX BEIIECTB. 3arpsi3HEHUE OKPYKAIOLIEeH cpelibl Kak hakTop
pHCKa pa3BUTHUS 3JI0KaYECTBEHHBIX HOBOOOPA30BAHMUH.

14. DnupeMnonornyeckre NepeMeHHbIe, OMUCHIBAIOIINE COCTOS-
HUE MOMYJISIUH.

15. DnupeMuonornyeckue mapaMeTpbl CpaBHEHUS IOMYJISALUH
MEXIy COOOM.

16. MeTonbl OLIEHKH 3KCIIO3ULIUH.

17. Onucanue 1030-0TBETHBIX 3aBUCUMOCTEH Ul TOKCUKAHTOB
C TIOPOTOBBIM JEHCTBHEM.
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18. Onmicanue 1030-0TBETHBIX 3aBUCHMOCTEH /ISl TOKCUKAHTOB
0eCIoporoBoro JAeHCTBHSL.

19. PacueTHbIe MOKa3aTeNN PUCKA JJIST KAHIIEPOTEHHBIX U HEKaH-
[EPOTEHHBIX TOKCHUECKUX BEIIECTB.

20. MepomnpusTisi 10 CHW)XEHHIO HEOJArOMPHUSITHOTO BO3/CH-
CTBHS 3arPSI3HCHHOM OKPYIKAIOIIEH Cpe bl Ha 3/J0POBLE HACCIICHHUS.

21. XapakTepuCTHKa PUCKA KaK Tal OIEHKH PUCKA.

22. VrpasjieHue pUCKOM B PEIICHUH TOCYIAPCTBEHHBIX MPOOIIEM.

23. YnpaBieHue pUCKOM B PEIICHUH PETHOHAIBHBIX MTPOOIIEM.

24. TlepCreKTUBbI Pa3BUTHS KOHIICTIIIHN PUCKA B SKOJIOTHH YeIOBEKA.
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IIpunoxcenue

HEKOTOPBIE PA3JIEJIbI
JEMOHCTPALIIMOHHOTI'O ITPOEKTA
«AHAJIN3 D®OEKTUBHOCTU MEPOIIPUSTUI
1O COKPAIIEHUIO ITPOMBIIIVIEHHBIX BBIBPOCOB
HA OCHOBE OLHEHKHU PUCKA 3/10POBbIO»

*khk

2. MAEHTUO®UKALIUA OITACHOCTHU

OAO «Ceepcranb» Haxoautcs B T. Yepernoserr Bomorojckoit 00-
nactu. ['opox pacnonoxked B 620 kM K ceBepy oT MockBbI, B 475 KM
ot C.-IlerepOypra. XKenesnsie noporu u Bonro-banruiickuii kanan coe-
IHSIOT Ueperoser ¢ IpyriMy IPOMBIIIIEHHBIMA IIEHTPAMH U TTOPTAMH
banrtuiickoro, Yepnoro, Azosckoro, benoro u Kacnuiickoro mopei.

2.1. KpaTkoe onmucanue NpoM3BOJACTB, BBIOPOCHI KOTOPLIX
COCTABJISIIOT MPeIMeT NPOeKTa

HpI/IBe)IeHHOC HIDKE OIMMCaHUE OTPacCiv U MPEANpUATHS UMECT 1C-
JIBIO 7IATh OOIIME CBEJICHUS O TEX BUIaX 3arpsA3HEHUsI, KOTOPBIE CBA3aHbI
C METAJLUTYPIrui€CKUM IPOU3BOJACTBOM; O TEX BI)I6p0C21X, KOTOPBIC BbI3bI-
BalOT OOBIYHO OECTIOKOMCTBO y CIEIHAINCTOB, 3aHUMAIOIINXCS H3yde-
HreM 3(p(PEeKTOB TeX WM MHBIX BEIIECTB Ha 370POBHE, COKPAIICHHUEM,
MIPEAOTBPAIIEHIEM, a TAKXKE KOHTPOJIEM 32 3arps3HEHUEM CPEIbl.

UepHass MeTaJulyprus MPOU3BOIUT YYTYH, PA3JIMUHBIC BHIBI Me-
TaJJIONPOKAaTa: CTallb B PYJIOHAX, TOJCTHIA M TOHKHUW JIUCT, 3arOTOBKY,
IITPHUTICHI | COPTOBOI MPOKAT (TPYyOBI, IMPOBOJIOKA, YTOJIOK 1 11p.). Kpome
TOIO, HpO)IYK]_[Heﬁ METAJLUTYPrudeCKOro npon3BOACTBA TAKKE SABJIAFOTCS
KOKC ¥ XMMHUYECKHe TPOIYKTHI. [Iporiecc mpou3BOACTBa CTal COCTOUT
13 psAa MOCIeIoBaTebHBIX oneparyii. CoBpeMeHHas METaJUTyprist Hc-
TIOJIB3YCT ABa TUIIA CTAJICIIIABUIIbHBIX TEXHOJIOTHIA: KI/ICHOpOJIHI)II\/’I KOH-
BEpTep M AIIEKTPOAYTOBYIO Teub. HecMOTpsl Ha TO, YTO Pa3iMYHBI KaK
COCTABJISIFOIINE, UCIIOIb3YEMBIE B KOKIOM U3 3THX IIEUEH, TaK U IPUPOAA
Ka)XJIOTO 13 IBYX IPOIIECCOB, — KOHEYHBIM IPOAYKTOM 00EHX TIeUeH SB-
JISIeTCsI pacTuIaBIIeHHAs CTallb, KOTOpas ayee mpeo0pasyeTcs B MeTaslIo-
npokar. B TexHosiorum, o0CHOBaHHOM Ha KUCIIOPOJHOM KOHBEPTEpE, MPo-
W3BOJICTBY MPOKATa TMPEAIIECTBYIOT KOKCOXUMHYECKOE IPOW3BOJCTBO
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1 TIPOU3BOACTBO 4yryHa. llpeampusArue, BKIIOHYArOIiee B MPOU3BOJ-
CTBEHHYIO LIETIOYKY KOKCOXMMHYECKOE MPOU3BOACTBO, MPOU3BOJCTBO
YyryHa, CTaJId ¥ IPOKaTa, UMEET 3aMKHYThI METAJUTyprUIeCKUI LUK

Ha «CeBepcrann» mNpoOM3BOACTBEHHAS LEMOYKA HAYMHACTCS
C KOKCOXMMITPOM3BOACTBA U arjlONpOU3BOJICTBA (PUC. MPUIIOKEHHUS).
Kokcyrommuecs yriu oboramatorest 1 nepepadaTbBaroTCcs B KOKC, KOTO-
PBIi SIBIISIETCSI OCHOBHBIM TOIUTUBOM JUISI JOMEHHBIX TIeYeid; Py ario-
MEpHPOBAaHUH JKEJIE30PYAHOTO KOHIIEHTpaTa C U3BECTHAKOM B arjioma-
mMHax o0pasyercst 0III0COBaHHBIH arnomepar. Jlanee KOKC 1 arjioMme-
paT HampaBJIAIOTCS 10 KOHBEHEpy Ha IOMEHHOE IIPOU3BO/ICTBO.

Ha koKkcoXUMITpOU3BOJICTBE KOKC IIPOU3BOUTCS B KOKCOBBIX IE€4axX
IyTEeM BBICOKOTEMIIEPAaTYpHOTO HarpeBaHUs yriist 0e3 J0CTyna BO31LyXa.
OOBIYHO 00pabOTKa yTIiel B UepHON METAJLTYPIH BKIIFOUAET IPOM3BOI-
CTBO KOKCa, KOKCOBOTO I'a3a M XUMHUYECKUX BEIIECTB, BHICBOOOXKIAIO-
mxcst mpu 00padoTke yrist. Koke ciy>KUT U BOCCTaHOBHTEIIEM M TOTLIHU-
BOM JIJIsl HATPEBAHUSI M TIABKH JKEJIC3HOM Py/Ibl B MPOU3BOICTBE UyT'YHA.
B nauane npotiecca yronpHas MIMXTa 3arpy’KaeTcsl B JIIOYKH KOKCOBOM
TIeYH, 3aTeEM 3arpy30UHbIE JIFOUKH 3aKPBIBAIOTCS, U B TIEYH NTPOHCXOIUT
HarpeBaHue yris 0e3 goctyna Bo3myxa. [Ipon3BoacTBO Kokca ocyIecT-
BIISIETCS B HEINIPEPHIBHOM pPEXHME, C MPOJIOKUTEIFHOCTBIO KayKA0ro
uukia ot 14 no 36 yacos (Ha «CeBepcramim»y — 24-25 yac.). KokcoBas
OaTapesi COCTOMT M3 CEpUM WHIMBUIYAJIbHBIX I€Yel, CIETyIOMnX
B psJ O/1HA 3a Apyroi. Jleryune coenuHenys, BbIeNseMbIe U3 YIJIs, CO-
OUpArOTCsI C KKAOW TeYH U MOMaJaloT B PeKTU(PHUKALMOHHBIE KOJIOHHBI
Ha OYMCTKY OTXOIIMX ra3oB. HeoOxomuMmeblii oOorpeB obecreunBa-
eTCsl CTOpPaHHEM Ta30B: OUMILEHHOI0 KOKCOBOTO, JOMEHHOro. B koHue
Ka)KIOTO IMKIIA TOPSYU KOKC M3 TIEYX BBITAIKMBAECTCS B BATOH IS TIO-
CJIE[TyIOIIETr0 TYIIEHUs] KOKCa, HA KOTOPOM Jajiee OH TPaHCIOPTUpYeTCs
10 OarrHu TymreHus. TaM IporCXOUT «MOKpoe» TyleHHne Kokca. Jlanee
KOKC COPTHPYETCS U OTIIPABIISETCS Ha JOMEHHYIO MeUb WK B CHIELHAITb-
Hoe xpanunmiie (Ha «CeBepcTann» — JIMOO Ha IUXTOBKY, JIMOO cpazy
MOTPEeOUTENIO, 0€3 CKIIaJIUPOBAHUS).

2.2. 3arpsA3HHUTE/H, COCTABJISIONINE PeAMeT HCCIeJ0BAHNSA

Koxcoxumnpouszeoocmeo. Crnenuanuctsl B 00JaCTH MPOMBILI-
JICHHOH 9KOJIOTUHU OLICHUBAIOT KOKCOXUMHUYECKOE POM3BOICTBO KaK

NpCACTaBIIAIOIICE HaI/I60J'II>H.IYIO 03a004YEHHOCTh B CBSI3U C 3arps3He-
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HUEM OKPY>KalOLIeH Cpelibl, IPU STOM OCHOBHBIMHU MPOOJIEMaMH SB-
JISTOTCST BEIOPOCHI B aTMOC(EpHBIN BO3LyX M COPOCHI CTOYHBIX BOJ.
B mombiTkax MX pemeHus] pa3BUBAIHMCH PA3UYHBIC TEXHOJOTHH.
Tax, Hanpumep, AN COKpameHHss 00BEeMOB TMOTPEOIeHUsT KOKca,
a BMECTE C HUM M COKpAIICHHUsI BBIOPOCOB B aTMOcdepy MeTallIyp-
I'Yl BOPBICKUBAIOT B JOMEHHYIO TIeUb IyJIbBEPU30BAHHBII YIoib Kak
3aMEHUTENb KoKca. HKEeKTHpOBaHHE OPYTHX BUAOB TOIIMBA, Ta-
KHX KaK OPUPOJHBIN Ta3, Ma3yT, IOMOTaeT COKPATUTh KOJIHMYECTBO
TpeOyeMOoro Mo TEXHOJOTHMHM KOKCa, a CJIEJOBAaTEIbHO, COKpAIlaeT
CBSI3aHHBIE C HUM BBIOPOCHI. YMECTHO 3aMETUTh, XOTS 3TO U HE SB-
JSieTCsl TEMOH Hallero MpoeKTa, YTo cOpachliBaeMble TOCIE KOKCO-
XUMHYECKOTO MPOU3BOJCTBA CTOUHBIE BOABI TAKKE SBISIOTCS TPE-
MeToM OOoNIbIIONH 03a00YEHHOCTH 3KOJOroB. HekoTopeie 3aBOIBI
BHEJPSAIOT TEXHOJOTHIO CYXOr0 TYIICHHUSI KOKCa, KOTOpasi yCTpaHsIeT
coJiepKaHKe B HUX KaHIEPOTEHHBIX 3arpsi3HUTENEH 1 JIeTyYHnX opra-
Huueckux coeaunenuit (JIOC). YcraHoBKa cyXxoro TyIIEHHUS] KOKCa
neiicrByet Ha «CeBepcTanmy.

Aenonpouzeoocmeo. B arnomepaliiOHHOM IIPOU3BOACTBE IIPOUC-
XOAMT MPOLIECC CIEKaHUs B MOPUCTYIO Maccy yacTHll (BKIOUYas B3Be-
LICHHBIE YaCTHIbI JKEIEe3HOW pyJbl, KOKCOBYIO TbUIb, IIJIAK, (IIOC)
nepes NOoCTYIUIEHUEM B IOMEHHYIO TIeUb.

B pesysbraTe nesTeIbHOCTH KOKCOXUMUYECKOTO U arjoMepary-
OHHOT'O TIPOU3BOJICTB 00pPa3yeTCsi MHOTO 3arps3HSIONIMX BEILECTB.
Cpenu HUX:

* TOOOYHBIE a9PO30JIbHBIE TPOLYKTHI KOKCOBBIX IIE€UeH, CoepiKa-
IMe KOKCOBYIO MbLIb, KPEO30TOBOE Macio, HadTanuH, OUTyM;

* CONYTCTBYIOIIME BBIOPOCH (B3BEUICHHBIE YAaCTHIbI, 00pa3yro-
yecs Ipu paboTe KOKCOBBIX Meuel, TpaHCTIOPTUPOBKE 10 KOHBEHe-
Py, B Ipolieccax Morpy3ku U pa3rpy3ku, He yIaBIHBaeMble COOTBET-
CTBYIOIINM TEXHOJIOTHYECKUM 000PYIOBaHHEM);

* aMMHaK, (PeHOJ, IIMaHUIBI, K CEPOBOAOPOLI;

* OCH30J1, BBLACISIOLIMICS TPH BOCCTAHOBICHUH IIPOYKTOB KOK-
COBaHWUS;

* HaTaMMH, 00pa3yIOLINICS B OXJIAKAAIOMINX OAIIHsIX;

* COCIMHEHUSI CEPbI, BBIACISIOMINECS U3 TPYO KOKCOBBIX MeueH.
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3. MEPOIIPUATHA 11O YITIPABJIEHUIO
3ATPA3HEHUEM U CHUKEHHUIO BHIBPOCOB

B ATMOC®EPHBII BO31YX

CrIMCOK 3TUX MEpOIPUATHI MpUBEIeH B Tadm. 29.

Tab6nuna 29

Cnucok uneecmuyuonnvix cpynn (UI') no cnuscenuio ¢s1opocos

6 ammocghepy KOKCOXUMUUECKO20

u aznomepayuonnoz2o npouzeoocmea OAO «Cesepcmainvyn

No Haumenosanue 8bl€ll; ?z:ze—
ur NPUPOOOOXPAHHO20 MEPONPUANUSL s
1. KoxkcoBsrif riex Ne 1
1. BriBoj kokocoBoit batapen (Kb) Ne 4 2001-2010
2. Kokcosbrit ex Ne 2
2.1. CoBepuieHCTBOBaHNE pabOTHl YCTAHOBKH CY-
2. xoro tymeHus kokca (YCTK) Ne 2 ma KB Ne 7,8 1998
C MCKJIFOUEHHEM BbIOpoca B aTMoc(epy U30bITKOB
LUPKYJIMPYIOIIETo ra3a
2.2. CosepmencroBanue pabotsl YCTK Ne 3 Ha
3. | KbNe9, 10 ¢ uckmouenuem Beidpoca B armochepy | 1998-2000
M30BITKOB IUPKYJIHPYIOMIETo ra3a
2.3. BHeapenue OecrblIeBOH BbIaYH KOKCa
4. 1a KB Ne 7-10 2001-2010
5 2.4. PEeKOHCTPYKIINS Ta300YNCTOK 2001-2010
acniupanuoHHbIx cucreM YCTK
6. 2.5. PeKOHCTPYKIHNS Ta3009MCTOK aCTTHPATHOHHBIX 2001-2010
CHCTEM KOKcoBoro 1exa Ne 2
2.6. BHenpenne ycTaHOBKH OECITBIIICBOM 3aTPY3KH B
7. xamep YCTK KB Ne 9, 10 2001-2010
2.7. lepexnanka Kb Ne 7-8. 3anmBKa KphImiex 3a-
rpy3ouHbIX J10KoB Kb Ne 7-8. YcranoBka jBe- N
8. peil ¢ noBeimeHHoi maoTHOCThI0 Kb Ne 7-10. 2001-2010
I'uapoymnotaenue croskoB Kb Ne 7-10
3. lex xumnueckoro yiasiuBanus (LIXVY) Ne 1
9. 3.1. 3akppITHE UKIa KOHEYHOI'O OXJIAXKIEHUS KOK- 1997
cosoro raza Kb Ne 1-6
3.2. O0beaMHEHNE I'a300TBOIHBIX MATPYOKOB
10 emkoctelt [IXY Ne 1 B KOJUIEKTUBHYIO CUCTEMY 1999-2005

¢ rmoaaveil BEIOPOCOB B ra30IPOBO IPSIMOTO
KOKCOBOTO rasa
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11.

4. 1IXY Ne 2
4.1. O6benuHEeHNEe BO3TyIIHUKOB B OOIITHIT KOJITEeK-
TOP ¥ MOJKIIFOUYECHUE €r0 K Ta30IPOBOIY IPSMOTrO
KOKCOBOTO Ta3a

2001-2010

12.

4.2. 3aKkpbITHE LMKJIA KOHEUHOTO OXJIAXKACHUS KOKO-
COBOTO rasa

2001-2010

13.

5. CMmomnorniepepaOaThIBAIOIINN TIEX.
5.1. logkrodeHue BO3AYITHUKOB CMOJIOTIepepada-
TBHIBAIOIIETO I1eXa K KOJUIEKTOPHON CHCTEME ¢ Tepe-
Jlaueil BBIOPOCOB Ha yCTAaHOBKY 00€3BPEIKMBAHMS

2001-2010

14.

5.2. BeiBo Ha()TAIMHOBOTO OTIICIICHUS

2001-2010

15.

6. [1eKOKOKCOBBIH 1IEX.
6.1. PeKOHCTPYKITUS Ta3009UCTKH

2001-2010

16.

7. ATIIOnpON3BOCTBO.
7.1. Penupkynsnus ariioMepalndoHHbIX Ta30B arjo-
marud Ne 4, 5.

1999-2000

17.

7.2. Peuupkyisiiiyst ariioMepalioHHbIX ra30B ario-
mammmH Ne 1-3, 6-9, 10-11, pekoHCTpYKITHSA
razoouucTku arinoMamuH Ne 1-3, 4-9. Ouncrka
arJIOMEPalMOHHBIX TAa30B HA arjioMamInHax
Ne 1-3,4-9, 10-11

2001-2010

18.

7.3. PeKOHCTPYKITHUS Ta3004YHNCTOK aCTIMPAIIMOHHBIX
CUCTEM

2001-2010
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