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OueHka 10CTAaTO4YHOCTH H Y(PPEeKTHBHOCTH MJIAHUPYEMBIX MEPONPHSTHIl 1O
t )
CHHJKEHHIO® BBIOPOCOB 3arpsi3HSIIOIIMX BellecTB B aTMocdepHbIH BO3AYyX sl

MHUTHIALHH PHCKOB H BPeJa 3A0poBhIo Hacegenus. MY 2.1.10.3(£5-20

1. Pazpaborannl: @enepanbHas ciyxba mo Haazopy B cdepe 3alllMThl MpaB
notpedutenel U Onarononyuyusa uenoseka; OBYH «®enepanbHblii Hay4yHBIM LEHTP
MEIUKO-TIPOPUIAKTUUECKUX TEXHOJIOTUH YIIPaBIEHUS pUCKaMH 370OPOBBIO HACETIECHUS)
Pocnotpebnanzopa (akan. PAH, n.m.H., npod. H.B. 3aiinieBa, 1.M.H. M.A. 3emnsiHOBa,
1.6.H., mpodeccop N.B. Maii, n.m.H. B.b. Anekcees, E.B. XpymieBa, A.A. CaBoukuHa,
k.0.H. I0.B. Konpaubexona); ®bYH «®enepanspHpiii HAydHBIH LEHTP TMTMEHBl UMEHH
®.D.Opucmana» PocnorpebHamzopa (a.m.H.,, npod. C.B. Kyszemun), DbY3
«DenepanbHbBli  LEHTp  TUTHeHBl W 3nuaemuosoruw»  PocrotpebHam3opa
(x.m.H. E.A. Ky3pmuHa); Ynpasinenue Pocnotpebnanzopa no KpacHosipckoMmy Kparo
(x.m.H. JI.B.T'opseB); Vmpasnenume PocnorpebHagzopa mo MHWpkyrckoit obnactu
(x.m.H. L.I'. XXnanoBa-3annecBuuko), Ynpasnenue PocnorpebHanzopa no IlepMckomy

Kpato (k.M.H. B.I'. KocTtapes).

2. YrBepxaensl pykooauteneM dDenepanbHoil cimyxObl Mo Ham30py B chepe
3alUTHl paB MOTpeOuTeNne u Gnarononyyus yeioBeka, [ TaBHBIM TOCyaapCTBEHHBIM

caHMTapHbIM BpauoM Poccuiickoii ®enepanun A YO. [TomoBoit « 18 » Jewadry 2020 T.

/

3. BBeeHbI BOEPBHIE.




YTBEPXKXIAIO
PKOBO,III/ITCJIB ®enepanpHOM CIy)OBI

’—A.IO. ITonoBa

«18 » ?%c\a;a 2020 .

2.1.10. COCTOSIHME 30POBbS HACEJIEHMS B CBA3U C COCTOSIHVIEM
TTPUPOJHOM CPEJIBI Y1 YCJIOBUSMU ITPOXVBAHU S HACEJIEHUA

OIIEHKA JOCTATOYHOCTH M D ®EKTUBHOCTH ILJIAHUPYEMBIX
MEPOIIPUSITHIA IO CHIZKEHHIO BLIEPOCOB 3ATPSI3HSIOLIAX
BEIIECTB B ATMOC®EPHBII BO3AYX LISI MUTHUTALIAA PUCKOB
U BPEJIA 3JOPOBBIO HACEJIEHUS

Meronuyeckue ykazaHus
MY 2.1.10. 3£ 25-20

I. OBJIACTb IPUMEHEHMUSA

1.1. Hacrosmue meroauyeckue ykasaHus (naimee — MY) paspaGoransl mis
TIOBBIIEHUS OOBEKTUBH3ALUH OLEHOK JOCTaTOYHOCTH U 3 PeKTHBHOCTH TUIAHHPYEMBIX
BO3JyXOOXPAaHHBIX MEPOINPHUATUIN 10 CHUXEHHUIO BEIOPOCOB 3arpsA3HSIONINX BEIIECTB B
aTMoc(epHBIll BO3AYX B LeNsIX OOeCleYeHHs CaHUTAPHO-3NHUAEMHOJOIHYECKOTO
OJ1aronory4ust HaCeJIeHHUs.

1.2. MY [ONONHAIOT H pacHIUPSIOT HAYYHO-METOJMYECKHE IOIXOMIbI,

H3JIOXKCHHBIC B MCTOANICCKHUX JOKYMCHTAaXx:
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- MY 21.10.3165-14 «lIlopsmox TmpUMEHEHUs pPe3yJbTaTOB  MeINKO-
OHOJIOrMuecKUX HCCIeOBaHUN Ui JOKa3aTelibcTBA TPUYMHECHHS Bpela 340POBBIO
HACeJICHHS] HETATHBHBIM BO3/IEHCTBHEM XHMHUYECKHX (PAKTOPOB Cpe/bl OOUTAHUS» ;

— MP 2.1.10.0156-19 «OueHnka kauecTBa aTMOc(hEepHOTO BO3/yXa M aHAJIW3 PUCKA
3I0POBBIO HAceJ€HUs B LEAX NPUHITUS 0OOOCHOBAaHHBIX YIPABICHYECKUX PENICHUM B
chepe  obecrneueHMs  KadecTBa  atMocepHOro  Bo3lAyXa U CaAHHMTapHO-
SIUIEMHOJIOTHIECKOrO OJIaroNnoyYus HaceleHus»;

— MP 2.1.6.0157-19 «®opmupoBaHue mnporpamMM HaOJIOJAEHUS 3a KauyeCTBOM
aTMoc(epHOro Bo3AyXa U KOJIMUYECTBEHHAS OIICHKA YKCIO3UIMK IS 3a7a4 COLHUAILHO-
TUTHEHAYECKOr0 MOHUTOPHHIa»;

— MP 5.1.0158-19 «Ouenka »xoHOMHYECKOH 3(PGHEKTUBHOCTH peald3aliiu
MEpONpUATHA IO CHWKEHHIO YPOBHEHW 3arps3HeHHs aTrMoc(epHOro BO3AyxXa Ha
OCHOBAHMH OLIEHKH PUCKA 3[I0POBLIO HACENEHUS»".

1.3. MY npennasnadeHsl A OpraHoB U opraHuzanuil OenepanbHoOi CIIyXObI 1O
3alUTe MpaB NoTpeduTenedl u Oraromonydust 4YeloBeKa, a TakKkKe Hay4YHO-
UCCIIeI0BAaTEIbCKUX OpraHu3aludi, 3aHUMAIOIIMXCS BONpocaMHd HWHGMOPMAIMOHHO-
aHATUTHYECKOM M Hay4YHO-METOJHYECKOW MOIACPKKH pa3pabOoTKHU, NPUHATHS H
peanusalMy yInpaBiIeHUYECKUX PELICHWH MO pe3ysibTaTaM TMTMeHMYECKHX JKCIEpPTH3,
OLICHOK, HCCJIeIOBaHMM M TMNpPOTHO30B B 00NacTu aHaiM3a pHUCKA W MUTUTAIIUU
IIPUYAHEHHOTO Bpea 3J0POBbIO HACEIEHHS.

I1. OBIIME NOJIOXKEHHU A

2.1. MV npuUMeHSIOTCA C LENbl0 OLIEHKH J0CTaTOYHOCTH U 3PGHEKTUBHOCTH
NJIAHUPYEMBIX MEpPOIPUATHI IO CHUXEHUIO BBIOPOCOB 3arpsi3HSIONIMX BEIISCTB B
aTMOC(epHBIA BO3IyX JJIsl MUTUTalldd PUCKOB U Bpe/a 3/I0POBBIO HACEIeHMS.

2.2. MY npuMeHsIOTCS NPU HAIMYMU CIEAYIOLIUX YCIOBUM U C y4YETOM psiaa
JONYLLEHUN:

— HeOjaronpusiTHasi, JJIUATENBHO COXPAHSIOIIAsCS CaHUTAPHO-TMTHCHAYECKAs
CUTyalusi C BBICOKMM YPOBHEM MHOTOKOMIIOHEHTHOI'O 3arpsi3HeHUsi aTMOC(hEpHOTO
BO3[yXa CEIUTEOHOW TEPPUTOPHUH, MOATBEPKICHHBIM JaHHBIMU J1aDOpPaTOPHBIX
WCCIIeI0BaHUM, U/WUJIX MOHUTOPUHTOBBIX HAOIOIEHU W/ WITH KOMILJIEKCHBIMU pacyeTaMu
paccenuBaHus,

— TIPUCYTCTBHE  HUCTOYHUKOB  (OPMHUPOBAaHUS  TOBBIINICHHONW  HArpy3KH
3arpsI3HSAIONINX BEIIECTB HAa aTMOC(EpPHBIH BO3AYX — XO3SHCTBYIOHMIUX CYOBEKTOB
(ropuMueckue Nula, MHAUBUyallbHbIE IPEITIPUHUMATENN ), OTHECEHHBIX K 00beKTaM I,

' VrBepkaeHHbie [1aBHBIM roCy1apCTBEHHBIM CAaHUTAPHBIM Bpadom Poccuiickoit Meaepaunu 23.05.2014 (nanee
-MYVY 2.1.10.3165-14 ot 23.05.2014).

2 VrBeprkaeHHble [ TaBHBIM roCy1apCTBEHHBIM CAHUTAPHBIM BpauoM Poccuiickoi ®enepauyu 02.12.2019 (nanee
- MP 2.1.10.0156-19 01 02.12.2019).

? VrBeprkeHnbie [IaBHBIM rOCyIapCTBEHHBIM CAHHTApHBIM BpauoM Pocculickoii Menepauun 02.12.2019 (nanee
—MP 2.1.6.0157-19 ot 02.12.2019).

! VBepkaeHHbie [NaBHbIM rocy1apcTBEHHBIM CaHMTapHBIM BpauoM Poccuiickoii Denepaunn 02.12.2019 (nanee
—MP 5.1.0158-19 or 02.12.2019).
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II, Il m IV kateropui, OKa3blBalOIIMM HETaTHBHOE BO3ACHCTBUE Ha OKPYKAIOIIYIO
cpeny’;

— KajoObl HaceleHUs Ha HeHajiexallee KauecTBO aTMOCGHEPHOr0 BO3AyXa H
CBSI3aHHBIE C HUM HapyIlIEeHUs 310POBbSI;

— PHCKH 3[0pOBBIO, INPEBBILANOUIME AONYCTUMBIE YPOBHH, IJII HaceJeHHUs
CeNUTEOHON TEPPUTOPHUH;

— HeOJaronpusTHblE TEHACHLIUH B U3MEHEHWW CTPYKTYpbl U JUHAMHUKH
CMEpPTHOCTH U 3a00JI€EBaeMOCTH HaceeHHUs CeNUTeOHON TeppUTOPHH;

~ HaJlM4Me UHBEHTapU3allMl HCTOYHUKOB BEIOPOCOB U BEIOPOCOB 3arps3HSAIOIINX
BELICCTB B aTMOC(EPHBIM BO3MyX, a TaKKe IUIAHOB BO3YXOOXPaHHBIX MEPOTIPHSATHH
TEPPUTOPHA M KaXIOIO XO3SMCTBYIOLIEro CyObeKTa, OCYILECTBISIOIIECTO CBOIO
JesTEeNbHOCTh B IPaHHIAX UK BOJIM3HU CEIUTEOHBIX 30H;

— Kaprorpaduueckas INpuBsI3Ka CEeNMUTEOHBIX 30H W 30H pa3MelleHHUs
XO3IUCTBYIOIIUX CyOBEKTOB B reOMH()OPMALIMOHHON CHCTEME.

2.3. B xayecTBe afeKBaTHOW METONMYECKOH OCHOBBHI OLIEHKH 3(PPEeKTUBHOCTH
MUTHUTaLMM PUCKOB M Bpella NPH IUIAaHUPOBAaHMU U pealli3aldd BO3yXOOXPaHHBIX
MEpOIIPUITHN IIPUMEHSAETCS] METOJ, OCHOBAHHBIM Ha TEOpPUM HEUETKHUX MHOKECTB
(HeyeTKol noruku)®, HCHONB3yeMBIH U pelleHds NPUKIAJHBIX MCCIIeIO0BaHUI B
00JaCTH NPUHATHS YIPABIEHYECKUX PELIEHHH .

2.4. MerogoM HEYETKUX MHOXECTB OLIEHMBAlOT MHOIOKOMIIOHCHTHBIE
HeraTMBHbIE BO3/IEUCTBUS, BBI3bIBAIOLIUE MHOXXECTBEHHbIE HEraTUBHBIE 3(PGhEKThI B BUJIE
NIPUYMHEHHOTrO BpeAa 310poBhi0. KilroueBble mokazarenyd OUEHUBAIOT WHTEPBajIbHBIMU
3HAYEHUSAMH, ONPENCISIIOIMMU X NPUHAIIEKHOCTh ((PYHKLUS MPUHANIIEKHOCTH) K
NAana3oHy MIKATUPOBAHHBIX [MAPAMETPOB.

2.5. HeueTkoe MonenupoBaHUE BKIIOYAET B aHAJIM3 KaK KOJMYECTBEHHbIE, TaK U
KAQYEeCTBEHHBIC IIEPEMEHHbIE, ONEPUPYET HEYETKUMHU BXOAHBIMA JAHHBIMH C
BO3MOXHOCTBIO OBICTPOrO MOAENUPOBAHHWS (B TOM 4YHCJE CIIEHAPHOTO) CJIOXKHBIX
NMHAMUYECKUX CUTYalUl U POBEACHUS CPABHUTEIBHBIX OLEHOK C 33JaHHOU CTENIEHbIO
TOYHOCTH.

2.6. JIns oOBEKTUBU3AIMU OICHOK WCIOJIB3YIOT PEe3YJIbTAaThl THTHECHUYECKHUX
(HaTypHBIX WJIM pacdeTHBIX) MCCIEeOBaHUN KadecTBa aTMochepHOro Bo3ayxa H
KOHTPOJUPYEMBIX MEIUKO-OMONOTHYEeCKUX HCCIEeIOBAaHUNA COCTOSIHUS  37I0POBBS
HaceJleHUs. B CeJIUTeOHOM 30HEe MOoJ dKcrno3ulldeil U BHe ee. [IpUHIMMBI MOCTPOCHUS
HCCIIEIOBAaHUM YUYUTHIBAIOT KJIIOUEBBIE MOJOXEHUS OLIEHKH XPOHUYECKOM IKCIO3ULIUH,
3aBUCUMOCTH  «103a-3pdekT» IS BO3JAEHCTBYIOIIETO  BELECTBA,  MOHSITHS
NPUEMJIEMOCTH pUCKa BO3JAEHUCTBUS, OCOOEHHOCTH peakluii opraHu3Ma 4YejoBeKa B
YCJIOBUSIX KOMOMHHUPOBAHHBIX adpOTeHHBIX HArpy3oK, IJIaHbl BO3/yXOOXPaHHBIX
MEPOIIPUATHH.

> [Noctanosneuue Tpasurenbersa Poceuitckoit @epepaumu ot 28.09.2015 Ne 1029 «O6 yTBepskaeHHH KpUTEPHEB
OTHeceHHU 00BEKTOB, OKA3bIBAIOLIMX HEraTUBHOE BO3JCHCTBUE Ha OKPYKAMOILYIO cpeay, kK oobekram I, 11, IH u
IV kareropuii».

6 Zadeh L. A. Fuzzy sets // Information and Control. — 1965. ~ T. 8, Ne 3. — P. 338— 353; 3ane JI. IToustue
JIMHTBUCTHYECKOH MEPEMEHHON U ero NPUMEHEHHUE K MPHHATHIO NPUOIKEHHBIX pelieHuid. — M.: Mup, 1976, —
166 c.

7 Opnosekuii C. A. T1poGneMbl MPUHATHSA PElEHUH NMPU HEYETKOH MCcX0aHOH uHdopMaunn. — M.: Hayka, 1981. — 208 c.
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2.7. Tlpu oueHke QakTHYeCKH IPUYUHEHHOTO Bpela 3/I0POBBIO HAaceNeHHUs
BBITIOJHSIOT MpeBapUTEIbHOE KAaTerOPUPOBAHUE BUNIOB ACSITENHLHOCTH XO3SIUCTBYIOIIMX
CyOBEKTOB, B 30HAX BIHUSHUS BHIOPOCOB KOTOPBIX pACIOAraloTcs celuTeOHbIe
tepputopud. [loaxon TmMOBBIIAET aJpPecHOCTh M HAMNPABIEHHOCTh MOCIEAYIOIINX
PEryNUpYIOHKX Mep?.

2.8. Pe3ynprarel OLEHKH PHCKa 3J0POBBIO NMpPU BO3AEHUCTBUHU 3arps3HSIONIMX
aTMoc(epHBI BO3AyX XMMHUYECKUX BEIIECTB SIBJSIFOTCS HEOTHEMIIEMBIMH IS OLICHKH
NMpPUYMHEHHS] Bpeda 370pOBbI0. Menuko-OMOJorHYecKue HCCIeAOBaHUS 1O OLICHKE
IIPUYMHEHHOIO Bpeia MPOBOAST HAIIPABJIEHHO KaK B OTHOLIEHWM KPUTHUYECKHX MJIs
KOHKPETHBIX BO3JEHCTBHI OPraHOB U CUCTEM’, TAK U C y4ETOM JTHONATOTEHETHIECKHX
MEXaHU3MOB pPa3BUTHUS HEraTUBHBIX J(PGHEKTOB B YCIOBUSIX KOMOWHHUPOBaHHBIX
BO3ZIeHCTBUI.

2.9. VcraHoBneHue (akTa TpPUYMHEHWS Bpena B BHJE 3a00JIeBaHHUS WU
HapylIeHWs 300pOBbsi 3KCIIOHUPOBAHHOIO WHAMBHUAYYMa OCYLIECTBJISIETCS IO
OTHOILICHUIO K 33/laHHOMY MEpUOJY BpeMEeHH (MpeJLIECTBYIOIEMY MOy WA JAPYyTOMYy
NEepPUOaY B 3aBUCUMOCTH OT LI€JI OLICHOK). AHAJIU3UPYEMbIe TePUOAbl BPEMEHH JTOJKHBI
OBITE a0CONIOTHO COMOCTAaBUMBI JIJIsl BceX MOKa3aTelied U IMapaMeTpoB, BKIIOUEHHBIX B
aHamu3.

2.10. Pe3ynpTaThl OLIEHKHM MPUYMHEHHOTO BpeJa Ha MHAMBUIYAIBHOM YPOBHE
SIBIISTIOTCS] OCHOBOM JIJ1s1 ompenieneHus: paKTHIecKOi YMCIEHHOCTH UL (TPYNIIOBON UITH
MONYJIALIMOHHBIM YPOBEHb) C YCTAHOBJICHHBIM BIEPBblE 3a aHAJIU3UPYEMbI Mepuo.
IUarHo30M XpOHUYECKOro 3abojieBaHHs WJIM HapylLUEHHEM 310pOBbs, [OKa3aHO
JETEPMUHUPOBAHHBIM a3pOT€HHON IKCIO3ULIMEN.

2.11. JIng oueHKH aAeKBaTHOCTH BO3yXOOXPaHHBIX MEPOIIPUATHI CONOCTABIISIOT
nepeueHb BEIeCTB, (PAKTHYECKHM YYacTBYIOLIMX B INPUYMHEHHWH Bpela 3J0POBBIO
KCTIOHUPOBAHHOTO HAceleHusl, ¢ IepeYHEeM BEUIECTB, BKJIIOYEHHBIX B IUIAHBI 110
CHIDKEHHMIO BaJIOBBIX BBIOPOCOB. JII OILIGHKHM HOOCTATOYHOCTH U 3(PGdEeKTUBHOCTH
BO3/IyXOOXPaHHBIX MEPONPUSITUN ONPeAeAlOT CTENEHb NIPUYUHEHHOTO Bpea 30OPOBbIO
JI0 U TIOCJIe UX MPOBENECHUS.

2.12. AnropuT™mbl, METOABl M KPUTEPHHU TaKKe peaju30BaHbl B MPOrPaMMHOM
npoykTe «OleHKa JO0CTaTOYHOCTH U 3Q(PEKTUBHOCTH IJIAHUPYEMBIX MEPOIPUATHH 110
CHI)KEHHIO BRIOPOCOB 3arpsI3HSIOLINX BEIIECTB B aTMOC(HEPHOM BO3/yX€ IJIsi MUTUTALIUU
PHCKOB M Bpe/a 370pPOBBIO HACENEHHs» ’, TOCTYIHOM I O3HAKOMJIEHHS B OTKPBITOM
nocryne cetd MaTepHer.

8 MP 5.1.0116-17 «Puck-OpHeHTUpPOBaHHAs MOJEIb KOHTPOJIbHO-HAJ30pPHOIM JaesTesabHOCTH B cdepe
obecrieyeHHs CaHUTapHO-3NKuAeMHoIoruueckoro 6aarononyuns. Knaccudukauus Xo3sHcTBYIOLINMX CyObEKTOB,
BHJIOB J€ATEJLHOCTU U 0OBEKTOB HaJl30pa MO MOTEHLHAIbHOMY PHCKY NPUYMHEHUS Bpela 3J0POBbIO YEIOBEKA
JUII  OpraHu3alid  [UIAHOBBIX  KOHTPOJIBHO-HA/30PHBIX  MEpPOMpUATHI»,  yTBepK/]eHHble [ 1aBHBbIM
roCyAapcTBEHHbIM caHUTapHbIM Bpauom Poccuiickoli @enepauuu 11.08.2017.

? P 2.1.10.1920-04 «PyxoBOACTBO MO OLEHKE PHCKa IS 310POBbs HACENEHUS NPH BO3JEHCTBUM XHUMUUYECKHX
BELLECTB, 3arpsA3HSIIOLIMX OKPYKAIOLUIYKO Cpely», YTBEP)K/AEHHble [IaBHbIM roCyAapCTBEHHBIM CAHUTAPHBIM
sBpauoMm Poccuiickoit @enepanun 05.03.2004 (manee — P 2.1.10.1920-04 ot 05.03.2004).

10 TIpumep mMpOrpaMMHOTO MPOAYKTa MpPEACTaBjieH Ha oduiMaibHoM caiite DBYH «®eaepaibHblii HayuHbli
LEHTP  MEAMKO-NPOPHIAKTUYECKMX  TEXHOJOTMH  YIpaBJ€HHS  PUCKAaMM  3/I0POBbIO  HACEJIEHMs»
Pocnorpebnanzopa: www.ferisk.ru
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III. ONPEAEJEHHUE AJJEKBATHOCTH, JOCTATOYHOCTH
N DYOPOEKTUBHOCTH KOMILIEKCA BO3J1YXOOXPAHHBIX
MEPOIIPUSATUUN

3.1. XapakTepHcTHKA 30HbI PHCKA NPHYHHEHHS] Bpe/Ja 310POBbIO HACeIeHHSI
X031 HCTBYIOLUHMH Cy0ObeKTaMH, 0Ka3bIBAIOIIHMH HeraTHBHOE Bo3AeilicTBHe
Ha Ka4yecTBO aTMoc(epHOro Bo3ayxa

3.1.1. OmpenesneHue aneKBaTHOCTH M JOCTATOYHOCTH KOMIUIEKCA TUIAHUPYEMBIX
(unn QaxkTHYecKH BHEJPEHHBIX) BO3MYXOOXPAHHBIX MEPONPHIATHH OCYIIECTBIAETCS I10
NPHUBEIEHHOMY HHXXe anropuTtmy (puc. 1).

3.1.2. 30Ha pucka NpUUHMHEHHUsS Bpelia 3I0POBBIO ONpeeseTcs KaK celuTeOHas
TEPPUTOPHUsI, BHEWIHsS TpaHULA KOTOPOH OMMCBIBaeTCA Haubojiee yIaleHHOU
U30JINHUEH, COOTBETCTBYIOLLIEH IIpeAEeIbHO  JTONyCTUMOM CPEIHECYTOYHOMN
koHUeHTpauuu (nanee — I1JIKc.c.), nnum mnpenensHO JOMYCTHMON CpeaHEroAOBOM
KoHUeHTpauuu (nanee — [1JIKc.r.), unu pedepeHTHOM KOHIEHTPALMHU [T XPOHHYECKUX
UHTASIUUOHHBIX BozfeidctBusax (manee — RFC), unm u3omuHuedl mnpuemiieMoro
XPOHUYECKOTO pUCKa (U3 U30JUHUM IO KPUTUYECKUM OpraHaM/CHCTeMaM ) Ha OCHOBaHUHT
pac4yeToB pacceuBaHUs BBIOPOCOB U (MJIM) HMHCTPYMEHTAIBHBIX JaHHBIX CHCTEM
JKOJIOTHYECKOTO, COLMAIbHO-TUTHEHUYECKOTO MOHUTOPHUHIa, MPOU3BOJICTBEHHOTO
KOHTpOJIS.

I'paHu1IBl 30HBI pUCKa IPUUMHEHUS Bpeja 370POBbIO ONMPEACISIIOT HA OCHOBaHHU
CBOJHBIX PACUYETOB 3arpsi3HEHUs] aTMOC(EpHOTO BO3JyXa C ydyeToM HHGOpMAaIUuH O
HEOJIaroNpUSATHBIX METEOPOJOTHYECKUX YCIOBHUSIX (B TOM 4YHCJIe B paMKax
KBOTHpOBaHus'' BBIOPOCOB 3arpA3HAIOIIMX BELIECTB), JHO0 MO pe3ynbTaraMm
rOCYyIapCTBEHHOIO MOHHUTOPUHIa aTMOCGHEPHOTO BO3/IyXa Ha CTAllMOHAPHBIX MOCTaX
HabmoneHuss cucTeMbl Pocrumpomera'? u  (Mmu) 1o pes3yibTaTaM  CONLMATIBHO-
TMTMEHUYECKOr0 MOHUTOPHHIa KauecTBa aTMOC(epHOro BO3yXa Ha CTAl[MOHAPHBIX U
MaplIpyTHBIX Toukax HaOmoneHuit ®bBY3 «lleHTp rurueHsl W 3NUAEMUOJOTHH»
PocniorpeGHan30opa, MPOBOJMMBIX B COOTBETCTBHH C HOPMATHBHBIMHU ITPaBOBBIMH
aKTamu'>.

"' Crarps 5 ®enepanbhoro 3akona ot 26.07.2019 Ne 195-®3 «O npoBeieHHH SKCIEPUMEHTA MO KBOTHPOBAHHIO
BbIOPOCOB 3arps3HAIOLLMX BELIECTB U BHECEHHH U3MEHEHHUH B OTAENIbHbIE 3aKOHOAATENbHbIE akThl Poccuiickoit
Denepalliy B 4aCTH CHHXKEHHS 3arpsi3HEHUs aTMOC(epHOro BO3ayxay.

12 MyHkr 5.4.4 noctaHosnenus [Ipasurenncrea Poccuiickoit @eaepauuu ot 23.07.2004 Ne 372 «O degepanbHoli
city0e Mo THAPOMETEOPONOrMH U MOHUTOPHHIY OKPY’KAlOLLEH cpebly».

'3 Crarbs 45 @enepanbnoro 3akona ot 30.03.99 Ne 52-03 «O caHUTAPHO-3HAEMHOTONHYECKOM 61arononyydu
HacejleHus»; nocraHoBieHue [IpaBurenscrea Poccuiickoii Menepaumnu ot 02.02.2006 Ne 60 «O6 yTBepKaCHUN
INonoxkenus O MpPOBEAEHUH COLMAIBHO-THTHEHHYECKOTO MOHMUTOPHHra» (/lanee — TOCTAHOBJCHHE
ITpasurenscrBa Poccuiickoii ®eaepauuu or 02.02.2006 Ne 60); npukas Pocnorpebuanzopa ot 17.11.2006
Ne 367 «O INopsake npoBeaeHUs COLIHATBHO-TUTHEHHYECKOr0 MOHMTOPHHTA, MPEICTABICHHS aHHbIX H 0OMeHa
UMU».




XapakTepUCTHKA 30Hbl PUCKA NPHUHMHEHUS BPea 310POBbIO X034 MCTBYIOLIMMHU CyObeKTaMH,
OKa3bIBAIOLUMMHU HETATUBHOE BO3/IEICTBHE Ha KAUeCTBO aTMOC(EPHOTO BO3AyXa

v

Ouenka a:-)pOI“eHHOVI SKCTIO3ULIMM WL, HAXOAALUUXCA MOJ HETaTUBHBLIM BO3/I€ICTBUEM KOMIIOHEHTOB
Bbl6p0COB X03ﬂﬁCTBy}0H1HX C}/6T)GKTOB B 30H€ pHUCKa NPUYNHCHHS BpEaa 3/10POBLIO

v

VYcranoBneHue daxrta 3a00eBaHus (IPUUHHEHHOTO Bpeaa) Y JIMLL B 30HE pUCKa MPHUKHEHHKS Bpeda
3IOPOBBIO @3POrEHHbIM BO3AEHCTBHEM KOMITIOHEHTOB BEIOPOCOB XO3SHCTBYIOLIMX CyOBEKTOB

v

Pacuér xpoHuyeckoil cpeiHeil CyTOUHOH 03Bl KAXKAOTO BEIIECTBA, AETEPMUHUPYIOLIEH HEraTUBHbIE
OTBETHI CO CTOPOHE! 3/10POBbA

*

Onpenenenne NEPCUHA 3arpA3HAIOLIUX BEWECTB, NOTEHUHAILHO OMAaCHLIX 1O MIPUYUHEHHIO BpEaa
310POBbIO U PCKOMEHIOBAHHBIX JUTA BKJIIOUEHHKA B IJ1aHbI BO31YXO0OXPaHHbIX MepOl’IpPlﬂTl/lﬁ

Y

OueHka NpUYMHEHHOTO Bpela 310POBLIO B BU/IE BNIEPBbI€ BbIABACHHBIX XPOHHUUYECKUX 3a00€BaHMIA,
JNEeTePMUHUPOBAHHBIX JIUTEJIbHBIM a3POreHHbIM KOMOWHHPOBAHHBIM BO3JECTBHEM XUMUYECKUX BEILECTR,
y 3KCMOHUPOBAHHBIX JIUILI 38 TIEPHO HaOI0AeHUA

¥

OueHKa aIeKBaTHOCTH MJIAHUPYEMBIX BO3AYXOOXPAHHBIX MEPONPUATHIA MO CHUKEHUIO
¢dakTHueCKOH Macchl BBIOPOCOB 3arpsi3HAIOIMNMX BEILIECTB B LIENAX MUTUTALMH PUCKA U MPUUHUHEHHOTO
COBOKYITHOTO Bp€a, 310POBbIO

v

Bepudukauus dpakruueckoii Macchl BbIOPOCOB 3arpsA3HAIOLLMX BELIECTB, MOATEKALIUX PErYIHPOBAHUIO
MjaHaMH BO30yXOOXPaHHBIX MepONPpHATHH cyOBEKTOB X034 HCTBEHHOMN NEATENbHOCTH, B 30HE PHCKa
NpUYUHEHHA Bpea 300POBbIO HACEEHHA

v

OueHKa Z0CTATOMHOCTH BO3LYXOOXPaHHbBIX MEPOIIPHATHUIL MO CHIKEHHIO (PAKTUIECKOH Macchl BLIOPOCOB
3arpA3HSIOLIKMX BELISCTB, MOIEKALIMX PEryJIMPOBAHUIO UIAHAMU BO3AYXO0XPaHHbIX MepOnpHATHI
CYOBEKTOB, OCYIIECTBIISIOLIMX X034 HCTBEHHYIO AEATENILHOCTD B 30HE MO IKCMO3MILHeit

v

MuTuranus NnOTeHUHAILHbBIX PHCKOB U Bp€Ja 340POBbIO HACEJICHHIO B 30HE MO 3KCIO3ULHMEH

v

DkoHoMUuecKas oueHka 3 PexTUBHOCTH MJaHa BO3MYyXOOXPaHHBIX MEPOTIPUATHIA [0 CHIYKEHUIO BLIOPOCOB
3arpsi3HAOLIMX BELIECTB B aTMOC(EPHbIH BO3LYX 110 OTHOLIEHHUIO K UCXOJHOMY YPOBHIO BajloBOro BhIOpOCa,
MOANEHKALIET0 KOPPEKTUPOBKE

Pucynok 1. AJIropuT™ omnpeeieHus aneKBaTHOCTH, JOCTATOYHOCTH U 3P PEeKTHBHOCTH
TUIaHUpPYeMbIX ((pakTHuecKU BHEAPEHHBIX) BO3TyXO0XPAHHBIX MEPOIPUSATHIA

3.1.2.1. CBogHble pacyeThl 3arpsi3HeHUs aTMOC(HEPHOTo BO3AyXa C ONpeae/ieHueM
BKJaJa OTHENIbHBIX XO3SHCTBYIOIIMX CYOBEKTOB (MCTOYHHMKOB) B 3arps3HEHHE
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aTMoc(epHOro BO3IyXa MPOBOAST B COOTBETCTBUH HOPMATHBHBIMHU IPABOBBIMHU
aKkTamu'?,

30Ha BO3JEHCTBUS (PKCIO3MLMHU) BBIAEISIETCS ITyTEM IOCTPOCHHUS PeryNISpHOM
CeTKH, IIOKPBIBAIOUICH BCIO HCCIEAYEMYIO TEPPUTOPUIO, C Y4YeTOM OOecleueHHs
pac4yeTHOM OLICHKU Ha TEPPUTOPUH JKUIIOHM 3aCTPOUKH (CEIUTEOHDBIX TEPPUTOPHSIX ).

3.1.2.2. PacdeTsl paccerBaHUs BbIOPOCOB BBITIONHSIIOT HA OCHOBE CBOJHON 0a3bl
JAHHBIX 00 MCTOYHHMKAx 3arps3HeHus, (QOpMHUPYEMOH ¢ Y4YEeTOM  CBEIAeHHH  u3
roCy/1apCTBEHHOI'O peecTpa OOBEKTOB, OKA3bIBAIOIIMX HETATHBHOE BO3JEHCTBHE Ha
OKPYXKAIILYI0 cpely'>, B TOM YMCJE B YacTH CTAlMOHAPHBIX MCTOUHHKOB BBIOPOCOB
3arpsi3HAIOLIMX BELIECTB B CUCTeMe yuera PocnpuponHan3opa; AaHHBIX OpraHOB
UCIIOJTHUTENIbHON BPacTH CyOBEKTOB (eiepalliil M OPraHOB MECTHOTO CaMOYIIPaBIICHHUS
00 aBTOHOMHBIX HMCTOUHHKAX 3arps3HEHUs aTMOC(PEpPHOro BO3AyXa W BbBIOpOcAax OT
00BEKTOB TPAHCIIOPTHOM, KOMMYHAJIBLHOM, connanbHoi HHGPacTpyKTyp'®.

PacyeTsl NpoBOJAT C UCIOIB30BaHUEM YTBEPKACHHBIX Ha (eepalibHOM YPOBHE
METOJHUK U TOCTYNHBIX POTPAMMHBIX CPEICTB.

PaccuuTeiBalOT 0NEBOM BKJIAA OTHENBHBIX XO3SHMCTBYIOUIMX CYOBEKTOB
(MCTOYHUKOB) B 3arpsi3HeHHE aTMOC(HEPHOTO BO3AyXa.

3.1.2.3. YTo4HeHu e pe3yNbTaTOB CBOAHBIX PACUETOB JaHHBIMH I'OCYIaPCTBEHHOIO
MOHMTOPHHIa aTMOC(EPHOro Bo3AyXa (pe3ybTaThl HHCTPYMEHTAbHBIX HaOII0IeHUH 3a
KOHLIEHTPAaLIMsIMU 3arpsA3HAIOIIMX BEIIECTB B aTMOC(EpPHOM BO3AYXe) OCYIIECTBISIOT B
COOTBETCTBUM  HOPMATHBHBIMHA  [PAaBOBLIMH  aKTaMu'' W METOAMYECKUMHU
pexoMeHanuaMu '8,

3.1.2.4. Jlns BepudHxanuy pacyeTHBIX JAaHHBIX M JaJbHEHINEH OLEHKH
OKCIO3ULHUU BBIACIAIOT KOHTPOJbHbIE TOYKHA. KOHTpOJBbHBIE TOYKH BBIAENSIOT B
COOTBETCTBHU HOPMATHBHBIM IIPABOBBIM aKTOM'® MIIM B KadecTBe KOHTPOJBHBIX TOUEK
HCITONB3YIOT TOYKH, pPacClOIOKEHHBbIE B MECTax pa3MEIleHUs IO0CTOB HaOIoJIeHHU
Pocrugpomera W (umnM) TodeKk KOHTposst KadecTBa aTMOC(epHOro BO3ayXa,
OCYIIECTBJIIEMOIO B PaMKax COLMAILHO-TUTHEHUUECKOTO MOHUTOpHHTA (nanee — CI'M)
Pocrniotpe6ranzopom?’.

' T'naget [I-VII MeTo0B pacueToB pacceMBaHusl BLIGPOCOB BPeAHbIX (3arpA3HAIOLIMX) BELIECTB B aTMOCHEPHOM
BO3/1yX€e, YTBEPIKACHHbIE Nprka3oM Munnpupoabi Poccun ot 06.06.2017 Ne 273 (nanee — nprka3s MUHIPUPO b
Poccun or 06.06.2017 Ne 273); rnaeel II-VII TlpaBun mnpoBeeHMs CBOAHBIX PAcCUYETOB 3arps3HEHHs
aTMoc(epHOro BO3[yXa, BKJIOUas MX aKTyalM3alMio, YTBEPXKICHHbIE NpukazoM Munnpupoabl Poccuu ot
29.11.2019 Ne 813 (nanee - npuka3 Munnpupoast Poccuu o1 29.11.2019 Ne 813).

'* TIpaBuia co3naHus U BeIEHHS TOCYIapCTBEHHOTO PEECTpa OOBEKTOB, OKA3LIBAIOLIMX HETATHBHOE BO3/ICHCTBHE
Ha OKpPYXalollylo Cpely, YTBEp)KACHHble MNocTaHoBieHHeM [lpaButenbctBa Poccuiickoii ®eaepaiiu oT
23.06.2016 Ne 572 (nanee — noctaHosineHue IIpasurenscra Poccuiickoii @eaepaunn ot 23.06.2016 Ne 572).

'® Tlynkr 5 npukaza Munnpupoasl Poccuu ot 29.11.2019 Ne 813.

"7 I'naga VIII npukaza Munnpupoasl Poccun o1 29.11.2019 Ne 813.

¥ MP 2.1.6.0157-19 o1 02.12.2019.

1 I'masa VII npukaza Muunpupoast Poccun o1 29.11.2019 Ne 813.

20 Cratbn 45 ®enepanbHoro 3akona or 30.03.1999 Ne 52-®03 «OQ caHMTapHO-3MUAEMHOIOIHHECKOM
Onarononyyuy HaceneHus», nocraHosneHue [pasuresibeTea Poccuiickoit @enepaumu ot 02.02.2006 Ne 60.
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[Ipy oTCyTCTBUM NOCTOB HaAOMIONEHUN WU TOYeK KOHTposis B pamkax CI'M
KOHTpPOJIbHbIE TOYKHU BBIOMPAIOT B LIEHTPAIBHOM YacTU HACENICHHOTO MYHKTA, B MKHJIBIX
palioHax, rie ypOBHH pacueTHBIX KOHLEHTpaIUil 3arpsA3HSIONINX BELIECTB MPEBBIIIAIOT
0,5ITIK, Ha TeppuTOpUAX pa3MeIleHUs] JOIIKOAbHBIX M MIKOJBHBIX AETCKHUX
o0pa3oBaTeNbHBIX YUPEXKACHUN, B 30HaAX C HOPMHUPYEMBIMH TTOKa3aTelsIMHU Cpe/Ibl.

3.1.2.5. Pe3ynpTarel pacyeTHbIX W MHCTPYMCHTAJIbHBIX MCCJEeIOBaHUN B
KOHTPOJIBHBIX TOUKaX OLIEHUBAIOT 110 KPUTEPHUSIM COOTBETCTBUSI KauecTBa aTMOCHEPHOTO
BO3/lyXa CEIUTEOHON TEPPUTOPUM T'MTMEHUYECKUM HOPMATHBaM XMMHUYECKUX BEIECTB
(ITJKc.c., ITIKc.r.), 1 (unm) RFC?'.

3.1.3. YucneHHOCTp HaceJeHHs, HaxOJsUIerocs TMoOJi OJHOBPEMEHHBIM
a’pOreHHBIM BO3JEHCTBUEM XUMUYECKUX (PAKTOPOB PUCKA NPUYHHEHHS BPEIa 3[0POBBIO
XO3SUCTBYIOLUMU CyOBEKTaMHU, ONPENENSIOT M0 JaHHBIM aIMUHUCTPAIIUH T10CEICHHUS
(pe3ynbTaThl CHENUATBHOTO 3arpoca) JU00 ¢ HCTONb30BaHHEM T'eOMH(MOPMAIIMOHHBIX
TEXHOJIOTUH IIyTEM IEePECEUYEHHUs CIIOS «30HA PUCKA» CO CIOEM IUIOTHOCTh HaceleHHs
Ha TEPPUTOPHH IIOCENEHHUs» HIHM CO CJIOeM «JIHLa, 3acCTpaxOBaHHBbIE B CHCTEME
00513aTENBHOT0 MEIMLIMHCKOTO CTPAXOBAHHMSI.

PexomeHnyeTcss yuyeT mONOBO3pAacCTHOM CTPYKTYPBHl HaceleHWs U JIMTEIbHOCTH
IIPO’XKUBAHUS B 30HE PUCKA 3J0POBBIO.

3.1.4. XapaktepucTuKa 30HBI pUCKa NMPUYMHEHUS Bpeda 3J0pPOBBIO BKIIIOYAET
CJIEIYIOLIYIO MH(pOpMaLHIO:

— CBEIEHHUS O XO34MCTBYIOLIUX CyObekTaX, (OPMUPYIOLUIMX B 30HE pHCKa
[IPUYMHEHUs] Bpela MO pe3yJibTaTaM CBOJHBIX PAacCYETOB PAaCCEHUBAHUS IPU3EMHYIO
koHueHTpauto Beime 111/IKc.c. (mnu 1RFC): kon 1 HauMeHOBaHHE XO3SHCTBYIOIMX
CyObEeKTOB, pallOH M KOOpAMUHATBl ero mecra pacnonoxeHus; koa OKBDJI2 wu
HalMEHOBAaHHWE OCHOBHBIX BHUJOB AESATEIbHOCTH, MNOTEHUHWANBHBIA pUCK NPUUYUHEHUS
Bpella 3J0pPOBBIO IO OCHOBHBIM BUJAM JIESITEJLHOCTH, KOTOpbIE pean3yer
XO3SIMCTBYIOIIUNA CYOBEKT; KaTeropusi MOTEHIMAJbHOIO pUCKA MPUUMHEHUS Bpeaa
310POBBIO;

— TIMepe4YeHb  HCTOYHMKOB  BBIOPOCOB,  BJIMAIOIIMX Ha  [PEBBIIICHUE
FMTMEHUYECKUX HOPMAaTHBOB KadecTBa aTMOC(EPHOro BO3AyXa, € YKa3aHHEM IO
Ka)KJIOMY 3arpsi3HSIOLIEMY BEILECTBY: 3HAYEHUSI KOHLEHTPALMKU B KOHTPOJIbHBIX TOUKAX,

2! Tlynkr 2.2 npunoxkenus 2 P 2.1.10.1920-04 ot 05.03.2004.
22 O61LEePOCCUICKMI KITAaCCH(PHUKATOP BHIOB SKOHOMHYECKOH JEATEbHOCTH, YTBEpXKAEHHbIH 3aMecTHTeNeM
[lpenacenatens IlparurenscrBa Poccuiickoit ®enepauuu 10.08.2013 Ne 4760n-1110.
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NPEBBLIIAIONIME TMIMEHHYECKHE HOPMATUBBI KauecTBA aTMOC(EepHOro Bo3dyxa>, ¢

yKa3aHUEM MeCTa pacIoJIOKEeHHUS KaXI0H TaKO! KOHTPOJIbHON TOUYKH (aapec); mepeyueHb
XO3SMCTBYIOIUX CYOBEKTOB, KOTOpPble BHOCAT OCHOBHOW BKJaj (He MeHee 70%) B
3arps3HeHne aTMOC(EPHOTo BO3/yXa, C YKazaHHEM KOJUYECTBEHHOTO 3HaYeHHS BKJIaJOB
TaKUX CYOBEKTOB;

—  XapakTepUCTHKa BbIOPOCOB 3arpsA3HSIOUIMX BEIIECTB B aTMOCGhEPHBINA BO3TYX
OT KOHKPETHBIX XO3MCTBYIOIIUX CyOBEKTOB, OKAa3bIBAIOIINX HEraTUBHOE BO3ICHCTBHE
Ha KauecTBO aTMOC(epHOro BO3dyxa, a TAaKXKe B LEJIOM MO WX COBOKYIHOCTH (KOI H
HavMEHOBaHHE 3arps3HSIOLIMX BELIECTB B COCTaBe BBIOPOCOB; UUCIOBbIE 3HAUYCHUS
NapaMeTpoB KaXJO0ro MCTOYHHMKA BBIOPOCOB, B TOM 4YHCJE BBICOTA, AUAMETP YCThS,
OOBEMHBIN pacxoj, CKOPOCTh M TeMIlepaTypa ra3oBO3IYIIHON CMECH,; MaKCHMaJbHBIH
pa3oBbiii (I/C) ¥ ro0BoM (T/r01) BEIGPOC KaXIOro 3arpsA3HsIOLIEro BeuecTna)™t;

— T[epeyeHb 3arps3HSIOLIUMX BEIIECTB, MO KOTOPBHIM BBISIBJICHO TPEBBIILICHHE
TMTHEHUYECKUX HOPMAaTUBOB KauyecTBa aTMOC(EpHOTO BO3AyXa, C YyKa3aHHeM s
Ka)XOro BellecTBa YCTaHOBIEHHBIX KPHTEPHEB KadecTBa aTMOCGhEpHOro BoO3ayxa
(ITOKm.p., TTJIKc.c., TTI[IKc.r. unu wx RFC, 6Ge3omacHble 1O KpUTEpUSIM pUCKa
3I0pPOBBIO), KJIacca OMAcHOCTH, KOJIMYECTBA XO3SHUCTBYIOMIMX CYOBEKTOB, B BHIOpOCAX
KOTOPBIX NPUCYTCTBYET 3TO 3arpsi3HSIOLIEE BELIECTBO, U MAacChl YUYTCHHBIX BbIOPOCOB
3TOrO BEIleCTBa B LIEJIOM IO COBOKYITHOCTH X031 CTBYIOLUX CYOBEKTOB,;

— XapaKTepucTHKa 3arps3HeHusi arMoc(hepHOro BO3IyXa TO JaHHBIM
rocylapcTBeHHON ceTH HabOmonenudd Pocruapomera ¢ KOOpAWHATaMH TTOCTOB
HaOJIIOJEHUM M yKa3aHMeM [JIs KaxJOoro nocra 3HauyeHus 98 mpoueHTu st QyHKUUAU
pacnpeeneHuss KOHUEHTPAUUM W CPEJAHEroJOBOr0 3HAueHUs KOHLIEHTpAlluu 10
KaXXJIOMY 3arpsi3HSIOLIEMY BEIlIeCTBY;

— XapakTepUCTHKa 3arps3HeHHsi aTMOC(hEepHOro BO3Ayxa MO pe3ylbTaraM
COLMAJIbHO-TMTHEHUYECKOI0 MOHUTOPHHIA 32 KayeCTBOM aTMOC(hEpHOro Bo3lyXxa ¢
KOOpAMHATAMU CTAalMOHAPHBIX M MapUIPyTHBIX TOYEK TEePPUTOPUAIBHBIX CHUCTEM
PocnorpebHan3opa ¥ ykasaHueM Ui KaXJOW TOYKM 3HaueHUs 98-ro MpOLEHTHIS
GbyHKIIMK pacripeiefieHrs] KOHIICHTPAllUU W CPEIHET0JOBOTO 3HAYEHHUs KOHIEHTpAlUU
[0 KQXIO0MY 3arpsi3HSIOIIEMY BELIECTBY;

— XapaKTepUCTHKa 3arps3HeHust aTMOcepHOro Bo3/yxa Mo JaHHBIM HATYPHBIX
HCCJIeIOBaHU KadecTBa aTMOC(EepHOro BO3/AyXa, BBITIOJIHEHHBIX B  paMKax
TUTMEeHUYECKUX 3KCIEpPTU3, pacclieIoBaHui, oOclieoOBaHUM, MCCIICIOBAaHUN W HMHBIX
BUJIOB OLIEHOK;

2 TH 2.1.6.3492-17 «IlpenensHo ponyctumbie konuentpauuu (T1J]K) 3arpasHsiolnx seiecTs B arMochepHOM
BO3/lyX€ F'OPOJCKHX M CEJIbCKUX MOCEJICHUH», YTBEpKIEHHbIC MOCTAHOBJIEHHEM [ 71aBHOro rocyaapcTBEHHOrO
caHuTapHoro Bpaya Poccuiickol ®@enepauuu ot 22.12.2017 Ne 165, ¢ u3MEHEHUSMH, BHECEHHBLIMH
NMOCTaHOBAEHHEM [ J1aBHOro rocyiaapcTBeHHOro caHutapHoro Bpaua Poccuiickoli ®@enepauun ot 31.05.2018
Ne 37, TH 2.1.6.2309-07 «OpuenTtHpoBouHbie Oe3onacHbie ypoBHHM Bo3aeictBua (OBYB) 3arpasssiommnx
BELECTB B aTMOC(EpPHOM BO3AyXE HACEJIEHHBIX MECT», YTBEp)KICHHblE NOCTaHOBJIeHHeM [7aBHoro
rocyJapCTBEHHOrO caHurapHoro Bpaua Poccuiickolt ®enepauuu ot 19.12.2007 Ne 92, ¢ u3MeHeHHsAMH,
BHECEHHBIMH [10CTaHOBJIEHUAMHU [ TaBHOTO rocyapcTBEHHOro caHuTapHoro Bpada Poccuiickoii @eaepauum ot
18.02.2008 Ne 11; or 18.08.2008 Ne 47; ot 27.01.2009 Ne 5; or 27.04.2009 Ne 25; ot 05.02.2010 Ne 8; or
02.08.2010 Ne 98; oT 10.11.2010 Ne 142; o1 24.12.2010 Ne 170; or 12.07.2011 Ne 95; o1 09.10.2013 Ne 51; or
10.12.2014 Ne 84; o1 21.10.2016 Ne 162.

24 I1pukas Munnpupoasl Poccuu o1 29.11.2019 Ne 813.
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—  XapaKTepHCTHKa PHCKa JUJISl 3[0POBbsS YeNOBEKa, pacdeT M OlleHKa KOTOPOro
BBITIOJTHEHA 11O Pe3yJibTaTaM HHCTPYMEHTANIbHBIX UCCNEeIOBaHM WJIM CBOJIHBIX PacyeToOB
paccerBaHus B COOTBETCTBUH ¢ PYKOBOACTBOM>?;

— UHCIIEHHOCTb HACEJICHUs C MOJIOBO3PACTHOH CTPYKTYpPOM, HAXOAAIIETOCS O/
BO3JICHCTBUEM (PAKTOPOB pHUCKA, CBA3AHHBIX C JEATENBHOCTBIO XO3SHCTBYIOIIUX
CyOBEeKTOB;

— CUTYallMOHHBIA TUJIaH TEPPUTOPHUM C yKa3zaHMEeM Mmaclitaba IulaHa, T'paHull
o0MX  WIM  HUHAMBUIYQIbHBIX  [PaHUL]  CAHUTAPHO-3AlIMTHBIX  30H, 30H
IPOU3BOJCTBEHHOTO M HWHOTO HAa3HAU€HHUS, XWIbIX 30H U OOBEKTOB TIOPOACKOH
MH(PaACTPYKTYphbl, MECT MacCOBOIO OT/bIXa HACENCHUS, C MPUBA3KAMH KOOPIAWHAT
NPOMBIIUIEHHBIX IUJIOIAAOK XO3SMCTBYIOIIMX CyOBEKTOB, HWMEIOIMIUX HCTOYHUKU
BBEIOPOCOB;

— TIPOCTPAaHCTBEHHblE  JAaHHbIE MO  pacCHpeleNlieHUI0  KOHLEHTpauui
3arpsi3HSAIOLIMX BEIIECTB B aTMOC(EPHOM BO3AyXe, paclpeleiiCHHIO YpOBHEH pHCKa
(nokazareneil MHAEKCA ONACHOCTH MPU OCTPbIX M XPOHHUUECKHUX BO3IAEHUCTBHUAX) C
MCIIOJIb30BaHUEM I'eOMH(DOPMAILIUOHHBIX CHCTEM;

— KOMIUIEKCHBIC TUIAHBI MEPOINPUATUIH 110 CHHXXEHHIO BbIOPOCOB 3arps3HSIONINX
BeUIeCTB B aTMOCGEpPHBIA BO3AYX M CBeACHHMS 00 WX BBINOJHEHHH (HCTOYHHUK
UH(pOpMAaLIMK OpraHbl UCIOJHUTENIbHOW BiIacTH cyObekToB Poccmiickuii ®Penepariuu,
PocnpupoaHan3op, XO3sMCTBYIOIIME CYOBEKTHI) (1leNieBble TOKa3aTeld CHHXKEHHUS
BBIOPOCOB B T/TOJ B XOJIe peasli3allid KOMIUIEKCHOIO TJIaHa; IIepedeHb MEPOTPUSITHH,
HarpaBJIEeHHbIX Ha CHIWKEHHE BBIOPOCOB OT HUCTOYHHUKOB BBIOPOCOB XO3SHCTBYHOLIUX
CcyOBEKTOB C YKa3aHHEM CPOKOB UX BBIMOIHEHUS U JIp.);

— [epe4eHb KOMITEHCAaLIMOHHBIX MEPOIPUSTHH 1/ 30HbI pUCKa MPUYUHEHUS Bpea
3I0pOBbIO0  (CaHMTApHO-TMTHEHHYECKHE, MEAMKO-NpoduIakTHUeckKue W JAp.) B
COOTBETCTBHMHU C HOPMATHBHBIMH MPABOBBIMU aKTaMH>’;

— CBEJEHUS O MEPONPHUATHUIX M UX pealu3allud, HampaBJeHHbIX Ha CHIDKCHHE
BBIOPOCOB TPAHCIIOPTHBIX U UHBIX CPEJICTB.

3.2. Ouemca aaporem{oﬁ IKCIMO3UNIHH JINL, HAXOAAIIHXCH MO HEraTHBHLIM
BO3/1eHCTBHEM KOMNOHEHTOB BblﬁpOCOB XO3ﬂﬁCTBleHIHX Cyﬁ’beKTOB B 30H€ pPHCKa
NPpHYHHCHHS Bp€aa 3A0pOBbLIO

3.2.1. KosimuecTBEHHY10 OLEHKY a3pOreHHOM 3KCIIO3ULIUH JIULL, HAXOISALIUXCS IO/
HEraTMBHBIM BO3JCHCTBUEM KOMIIOHEHTOB BBIOPOCOB XO3SHCTBYIOLIMX CYOBEKTOB,
IPOBOJAT B BBIACIIEHHOMN 30HE pUCKa IPUIMHEHUS Bpeaa 310POBbIO (yCIIOBHO — 30HA MOA
AKCIIO3UITHEH ).

3.2.2. ng npoBeJeHUsI CPaBHUTENBHBIX OLICHOK IPOBOJASAT pacdyeT XpPOHUUYECKOH
CpeAHe#l CyTOYHOM 03Bl MPU a3pPOre€HHOM IOCTYIJIEHUH aHAJIOTMYHBIX 3arps3HSAIONIMX
BEIIECTB HA TEPPUTOPUHM, XapaKTepHU3ylollelcss OTCYTCTBHEM  MpeBbIILIEHUN

3P 2.1.10.1920-04 ot 05.03.2004.

% Tlocranosnenue [lpaBurenscrBa Poccuiickoit ®@emepauuu ot 24.12.2019 Ne 1792 «O6 yTBepiaAeHHH
TpeOOBaHWI K NEpPEeYHIO KOMIIEHCAUMOHHbIX MEpPOTIPUATHIL, HaNpaBieHHBIX HA YJydlleHHe KauecTra
aTMOC(EPHOTO BO3/1yXa Ha Ka)KIA0H TepPUTOPHH IKCTIEPHMEHTA NO KBOTHPOBAHHKIO BbIOPOCOB HAa OCHOBE CBOJIHBIX
pacdeToB 3arps3HeHNs aTMOcepHOro BO3AYXay.
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THTHEHUYECKUX HOPMATHUBOB (MM pedepeHTHBIX KOHIIEHTpAallui) CcoAepKaHus
XUMHUYECKHUX BELIECTB B aTMOC(EPHOM BO3yX€e (YCIOBHO — «30HA BHE IKCITO3HIIHM ).

30HBI MOJ 3KCHO3ULMEHA M BHE JKCIO3ULMH COIMOCTABHUMBI IO COIHATBHO-
9KOHOMHUYECKUM, IPUPOJHO-TeOrpaUuECKUM U KIIMMAaTUYECKUM TTOKa3aTesIsiM, YPOBHIO
MEAMLHMHCKOT0o 00CITy)KUBaHUs HaceJIeHUs (B11aM METUIIHHCKOM MOMOIIH, TTOPSIKaM HX
OKa3aHHUs B COOTBETCTBUU CO CTaHAApPTaMHU MEJIULIMHCKON MOMOIIHN).

3.23. B ycnoBusix CTaOWIBHO COXPAHSIONUIMXCS YCTOWUUBBIX TEHAECHLIHM
3arpsi3HEHUs] aTMocepHOro BoO3ayXa 3a MepHol HaOMoAeHUs (HarpuMep, o)
3KCIIO3ULMIO BBIPAXXAlOT BEJIUYMHON CpelHEU CyTOYHOM J03bl BEIleCTBA, yCPEeIHEHHOM
Ha XpPOHUYECKYIO (rofoBylo) skcno3uiiato (ADDch, Mr/(kr*cyTku)), pacCUUTAHHYIO 110
obueit popmyne?’:

ADDch = ADDdx EF/DPY, (1)

rare ADDch — cpemssis cyToyHas jgo3a BemiecTBa IPH adpOTEHHOM MOCTYIUIEHHH LIS
HHIMBHUAYYMa, yCPEJHEHHAs! HA XpPOHUYECKYIO SKCIMO3UIUIO, MT/(KT*CyTKH);,

ADDd — cpenHsisi cyTo4Has 103a BEIIECTBA [IPU a3POTCHHOM MMOCTYIIJICHHH AJIS1 HHAXBH/LyyMa B
JIeHb 3KCIIO3UINH, MT/(Kr*cyTKH);

EF —uactoTa Bo3/ieficTBHS, THEH/TOT (A7 TOJJOBOTO MEPHOIa OCPEIHEHHUS YacTOTa BO3ACHCTBHS
350 mueit/ron);

DPY — yucno nueii B roay (365 aueii/ron).

3.2.4. Jlns pacuera XpOHMUYECKOH CpelHEeH CyTOUYHOW J03bI BelIeCTBa IpHU
a3pOreHHOM MOCTYIIJIEHUM UCXOJHOU UHPOpMALUEH SBISIOTCA:

— CpEedHerofoBasi KOHLEHTPAaLMs KaXJOro 3arpsi3HSIOLEro BellecTBa B
armocpepHoMm Bozayxe (Ccr, Mr/M’) B Kak10il KOHTPOIBHOH TOYKE 30H TMOJ
JKCIIO3ULIUEN U BHE JKCIIO3ULIMM, YCTAHOBIEHHBIX IO pe3yJibTaTaM CBOJHBIX PacyeTOB
pacceuBaHUs WM T[OCYJAapCTBEHHOTO MOHUTOPHUHra arMmocepHoOro Bo3ayxa Ha
CTaUMOHApHBIX TNocTax Habmonenus Pocruapomera W (WIM)  coUHUaTIbHO-
TMTMeHNYeCKOr0o MOHUTOPHUHIra KauecTBa aTMOCc(epHOro BO3lyXa Ha CTAalMOHAPHBIX U
MapuipyTHbIX Toukax ®bY3 «LlenTp ruruenst u sanuaemuonorun» PocrnorpedHanzopa),
PaccUYMTaHHAs C COOTBETCTBMH C HOPMATHBHBIMHU IPABOBLIMH aKTaAMHU~S;— (PaKTHIECKHE
3HAYEHHUs MACCHI Tejla, CKOPOCTU ABIXaHUS, [IEPUOLIa OCPEAHEHUS IKCIIO3ULIMH, YACTOTBI
Y IPOJIOJKUTENBHOCTH BO3JEHCTBHS Ha HACEIEHUE B KaXXIOM KOHTPOJIBHON TOUKE 30H
MOJ 3KCIIO3WLIMEN M BHE O3KCIIO3UIUHU (TMOJYyUYEHHBIE NPU MPOBEIAEHUU CHEUUATIbHBIX
MEIULUHCKUX 00CleloBaHUN Ha WHAMBHAYAIbHOM YPOBHE B paMKaX T'MI'MEHHYECKHX
9KCTIEPTHU3, pacclieOBaHuH, 00CcIe10BaHUM, UCCIeI0OBaHUI U MHBIX BUJOB OLIEHOK);

3.2.5. ®opMupoBaHue TabJULIBl UCXOAHBIX JAHHBIX JJIS pacueTa XpPOHUYEeCKOH
CpeaHel CyTOYHOH J03bl IIPU a3POTreHHOM MOCTYIUIEHUH IO KaXXIOMY 3arpsi3HSIIOLIEMY
BEILIeCTBY (1) JUIS KaXKOTO MHAWBUIYYMa B KaXXJOW KOHTPOJBHOM TOYKE (j) 30H MO
SKCIO3UIMEN UM BHE OKCIO3WUUM NPOBOJAT MO IIAOJIOHY, TMpPeACTaBICHHOMY
B Tabnure 1.

3.2.6. Pacuér xpoHN4ECKOI cpelHel CyTOUYHOM J03bl BellleCTBa MPU adPOreHHOM
IIOCTYIUICHUM TIPOBOAST B OTHOILLUEHUM KaXXJOrO BEUIECTBa, I[OCTYMAIIero B

7 Tyukr 6.4.8 P 2.1.10.1920-04 ot 05.03.2004.
8 'naa X npukasza Munnpupossl Poccun ot 06.06.2017 Ne 273; npukas Munnpupoas Poccuu ot 29.11.2019
Ne 813.
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aTMOC(hEpHBIH BO3AyX 30HBI pHCKA MPUYHHEHHS Bpeda B COCTaBE€ COBOKYITHBIX
IIbIJIEra30BbIX BEIOPOCOB, CBSI3aHHBIX C JIEATENBHOCTBHIO XO3SIHCTBYIOIINX CYOBEKTOB.

Tabauna 1

Cpeansisi ronoBasi KOHUEHTPALHS 3arPsI3HSIOLIETO BelecTBa B aTMocdepHOM
BO3JyXe, Macca TeJia H BO3PAacT HHANBHAYYMA 30H NMOA IKCHO3HIHEH H BHe

IKCIIO3HIINH
HNaenTudukannoHHbIH
HoMmep (nanee — MJIH) Macca Bospact Cpennsisi rojosas
HHAMBHAYYMA Teaa, JII;T ’ KOHuenTpaunﬂ BEIEeCTBA
< “~ 1
¢ aJApeCcHOii NMPUBA3KOH KI' C, j), mr/m3
K KOHTPOJIbHOM TOYKe
B 30He moa yxcnosunueit
HIIH ¢ KT; i
2 J W age, ., C..,
B 30He BHe YKcno3uuu
HﬂH GKTI. wt IIH age ., CL’ ;

3.2.7. Pacuer cpenHeil CyTOYHOM 03Bl BEIIECTBA MPH a3POreHHOM HOCTYILIEHUU
MOXET MPOBOIAUTHECS LU PA3IMYHBIX CYONMOMYJNSAUWHA SKCIIOHUPOBAHHOIO HaceJeHus.
Cnemyer yuuThlBaTh, 4YTO B KayecTBe Haubojee UYBCTBUTENBHBIX K JEHCTBUIO
XMMHUYECKUX BEILECTB CyONomyasaLUid MOTYT OBITh BHIOpaHbl HOBOPOXKIEHHBIE U JIETH,

JIA1a IOKUJIOro Bo3pacTa, 6epeMeHHI>Ie U KOPpMSALIHUEC XKCHIIWHBI .

29

3.2.8. ®opMupOBaHUE MHOIOMEPHOW TaOJHIIbI JAHHBIX COTJIACOBAHHBIX 3HAYECHUN
ADDch npu asporeHHOM MNOCTYIUICHHUHM Ul K&XKAOTO HHIMBHAYYMA IO KaXIOMY
3arpA3HAIOLIEMY BEIIECTBY (i) B K&KJOW KOHTPOJBHOM TOUKE (j) 30H MO SKCIO3HLIHUEN H
BHE 3KCIIO3ULIMH [IPOBOJAT IO AOJIOHY, MPECTABICHHOMY B TabJIuIIe 2.

Tabnuua 2

Xpommecxaﬂ CPEAHsIsA CYTOYHAsA 1032 BelIeCTBA MPH Aa3POreHHOM NOCTYIIJIEHHH
B OpranusmM HHAUBHAYYMA 30H oA IKCIIO3HIHEH U BHE IKCIO3HIIHH

HU/H naauBugyyma
¢ aJpecHoil NpuBsI3KOH
K KOHTPOJIbHOH To4Ke

H

Xpommecxaﬂ cpeaHdas CyTOYHAas /1032 BeIleCTBA

(ADDch’ ), ycpeqHeHHAst HA SKCIIO3HIHIO € YACTOTOI

Bo3aeiicTBHA 365 nHeii (1 rox), Mr/(Kr*cyTkH)

B 30He nox rkcnozunuei

HJIH 6 KT,

ADDch '

B 30He BHe IKCHIO3UIHUN

HJIH 6 KT,

ADDch’’

¥ I'nasa 6.2 P 2.1.10.1920-04 ot 05.03.2004.
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3.2.9. CpenHiol0 CYTOYHYIO M03y BEIIECTBA NPU adPOTECHHOM TOCTYIIEHUH,
COOTBETCTBYIOIIYIO TOJOBOMY TEPHUOAY OCPEIHEHHS, PACCUMTHIBAIOT JJIA Ka)I0ro
HHJIUBHIYyMa U3 BBIOOPKH.

3.3. YcTraHoByenue ¢pakrTa 3a0o1eBaHus (IPHYHHEHHOr0 Bpeaa) y JHI
B 30He pUCKa IPHYMHEHHS Bpeda 310POBbIO, IeTEPMHHHPOBAHHOIO a3POTreHHbIM
BO3/1eHiCTBHEM KOMIIOHEHTOB BbIOPOCOB X03HCTBYIOLIHX CYObEKTOB

3.3.1. Bpen 310poBblO, Kak (aKT HapylleHUs (U3HOJIOTM4eCKO (QYHKUMHU
OpraHOB/CUCTEM, JAETEPMUHUPOBAHHBIM a’pOT€HHON JKCMO3ULMEH XUMHUYECKUX
¢dbakTopoB, Yy MTHANBUAYYMa B BHJI€ BIICPBBIC BHISBICHHOTO XPOHUYECKOrO 3a001eBaHuUs
W/UH 000CTPEHHUS CYHIECTBYIONIETO XPOHHYECKOTO 3a00JIeBaHusl, IeTEPMHUHHPOBAHHOTO
a3pPOTr€HHOM 3KCIIO3ULMEN XMMHMYECKHUX BELIeCTB, YCTAHAaBJIMBAeTCS Ha OCHOBAHUU
yriyOJeHHOTO MEeJULMHCKOro oOcCiie[JOBaHUS W aHallu3a NUHAMHMKH HaOII0/1aeMbIX
IIOKazarejied 10 CPaBHEHHUIO C MEPHOJOM 0 pa3BUTHs 3aboneBaHus (1O pe3ysbTaTaM
NpenblAylIero  yrilyONeHHOro  MEIUIIMHCKOrOo  OoOCjeloBaHUS WM  aHaIu3a
aMOyJIaTOPHBIX KapT pa3BUTHSA).

[lepyon MenMUMHCKMX HAOMIOJEHUH COOTBETCTBYET IEPUOAY OCpPEIHEHUS,
MCIIOJIB3yEMOMY IS pacueTa adpOreHHbIX IKCO3ULUH, (HapUMep, ro).

3.3.2. Tlepeyenp knaccoB Oosie3HEH, MOTEHLMAIBHO CBA3aHHBIX C HEraTUBHBIM
a’3pPOreHHbIM BO3/€HCTBUEM KOMIIOHEHTOB BBIOPOCOB XO3SHUCTBYIOIIMX CYOBEKTOB, Y
JKCIIOHUPOBAHHBIX JIMI] ONPENENSIOT Ha OCHOBAaHMM 3THONATOTeHE3a U KPUTHUECKHX
OpPraHOB/CHUCTEM, MO OTHOIIEHHMIO K KOTOPBIM 3arpsi3HSIOLIME BellecTBa O0JIaJaroT
TPOMHOCTBIO C YYETOM MX CHHEPru3Ma WM aHTaroHu3ma (IpUMepbl Npe/ICTaBIeHbl B
NpUJI0KEHUM 4 K HacTosmm MY).

HcTounukom HHPOPMALIUU O KPUTHYECKUX OpraHax/cucreMax sIBIsIOTCS:

— METOJNYECKHE JOKYMEHTHI';

— OTYETHI, PEKOMEH/1I0BaHHbIE BelyLLIMMU CTieL{HaJIU3UPOBAHHBIMHU
MEXTyHAPOIHBIMH OOLIECTBEHHBIMH M TOCYJAPCTBEHHBIMH OPraHU3alUsIMu’ .

3.3.3. ®axr 3a0oneBaHUs Y OKCIIOHHMPOBAHHBIX JIHIl YCTAaHABJIMBAIOT TIO
pe3yJbTaTaM ClelUalbHbIX MEAUIMHCKUX 00CJIeI0BaHUN HACENEHHsl, BBITIOJHEHHbBIX B
COOTBETCTBHUM C METOJAMUECKUMH yKa3aHUAMM 2,

Jl1s1 3TOrO B 30HE MOJ FKCHO3ULIMEN U /IS IPOBEJIEHUS CPAaBHUTEIbHBIX OLIEHOK B
30HE BHE 3KCIIO3ULIMM OCYLIECTBISIOT pernpe3eHTaTUBHYIO BbIOOPKY JIMLL, MOJUIeKALIUX
MHAVBUAYAJIbHOM YII1yOJIEeHHOMY MEIUIIMHCKOMY 00CIeIOBaHHUIO.

JIist KaXaoro MHAUBUyYMa U3 CHOPMHUPOBAHHBIX pENpe3eHTaTUBHBIX IPYyNI B
COOTBETCTBHMHM C METOJMYECKHMH YKa3aHHAMH>® T[POBOJAAT  JAHATHOCTHUECKHUE

3% Tynkr 2.2 npunoxenns 2 P 2.1.10.1920.04 ot 05.03.2004.

3! Bcemuphas opraHmsauus 3apaBooxpaHenus (anrn. World Health Organization, WHO); Opranusaumns
IKOHOMHYECKOro COTpyJHHYecTBa U pa3BuTH (aHrI. Organization for Economic Cooperation and Development,
OECD); LlenTtp no koHTpomo U npodunaktuke 3abonesanuii (aura. Center for Deasises control and prevention,
CDC); ArentcTBo no oxpaHe okpyxarwliuel cpeasl (auri. Environmental Protection Agency, EPA); Arenrcreo
MO perucTpaldd TOKCHYHbIX BeilecTB W 3abosneBanuii (aHra. Agency for Toxic Substance and Disease
Registration, ATSDR).

32MV 2.1.10.3165-14 or 23.05.2014.

3 MY 2.1.10.3165-14 ot 23.05.2014.
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MEpOTPHUATHUS, BKIIOUAIOIINE XUMHKO-aHAIUTHYECKUE HMCCIIEOBAHUS OMOJIOTHYECKUX
Cpell Ha cojep)KaHHWE aJeKBaTHBIX a’dpPOreHHOW HKCIIO3ULMH XUMHYECKUX BEIIECTB,
oOLLUEKTMHUYECKHEe, OMOXUMHUUYECKHE, UMMYHOJOTHYeCKHe, (YHKIHOHANIBHBIE M Jp.
UCCIIEZIOBAaHUS, KIMHUYECKUH ocMmoTp. IlonmydeHHble pe3ynbTaThl 00CiIenOBaHUS
UCTIONB3YIOT [UIsl MOCTAHOBKU AMarHo3a 3a0o0JieBaHUS y WHIWBHIYYMOB B 30HE O]
JKCHO3MLHMEN Ha OCHOBAaHUU KOMILIEKCa MOKa3zaTeled U KPUTEPHUEB, ONPEISsIONINX
(w11 ompoBeprapIvX)  JeTEPMUHUPOBAHHOCTH  3a00NeBaHUS  BO3JAEHCTBUEM
XUMHUYECKUX BEUIECTB, T.€. IPUUMHEHUE Bpea 3/I0POBbIO.

3.3.4. Ha ocHOBaHUH IOJYYEHHBIX PE3yJbTAaTOB B 30HE MOJ AKCNO3ULIUEH U s
CpPaBHUTENIbHBIX OLEHOK B 30HE BHE OJKCMO3ULMU (GOpMHUPYIOT 0a3y HaHHBIX,
COZIEPKAILYIO CIIEAYIOILYO NeNepcOHUPUUMpPOBaHHy0 uH(popmamo®t: WJIH, non,
BO3pACT, aipec NPOXXUBAHUSA C AeTaIU3alMe O A10Ma, IUarHo3 BIEPBbIC BBISIBJIEHHOIO
WM 000CTPEHMS] XPOHUYECKOTO 3a00JeBanus (KO B COOTBETCTBHU ¢ MeXTyHapOTHOM
kiaccudukanuu 6onesneit 10 nmepecmorpa (nanee — MKb-10).

3.3.5. ®opmupoBaHue TabIUIBI COTIACOBAHHBIX TAHHBIX 00 OCHOBHOM JIMarHo3e

BIICPBBIC  BBIABJICHHOI'O XPOHHYCCKOIO 3a00JIeBaHUS (DS), OTHOCAILICTOCA K

COOTBETCTBYIOLIEMY Kjaccy 00Jie3HU (Z) Iid KaxKIoro uHIuBUayyMa (H/{H) B kaxnoi
KOHTPOJIBHON  TOYKE (KTJ) 30H TIOJ OJKCHO3ULIMEH M BHE OKCIO3WMLMM 34

COOTBETCTBYIOIIMM Mepuos HaOIrOJIeHUs] MPOBOAAT MO 1Ia0JIOHY, MPeICTaBIeHHOMY B
Taomuiie 3.

Tabnuua 3
OcHoOBHO# AHarHO3 BiepBbie BbIIBJIEHHOI0 XPOHHYECKOro 3a00/1eBaHH s
1o KkJjaccy 0oJie3HeH AJIsi KaXKA0ro HHAMBHAYYMAa B Ka)K10#i KOHTPOJIbHOH TOUYKe
30H NOJ 3KCHO3HMIHEH H BHE DKCIIO3HLHH 32 COOTBETCTBYIOLIHH NEPHOA
Habmoaenus (1 roa)

Kaacc 60s1e301
J{uarnos 3abosieBanns, B COOTBETCTBHH C THATHO30M
(xox mo MKB-10) 3aboneBaHu1 (koa no MKb-10)

)

J

NJH unauBuayyma
¢ a/ipecHOil NPHBA3IKOH
K KOHTPOJIbHOH TO4Ke

B 30ne moa 3xcno3zuHe

HJIH ¢ KTJ DS/ID.HJ 4 ;
B 30He BHe 3KCIIO3HIIHU
H/[H ¢ KT] Ds,u; Z |

3.3.6. Jluarso3 BrepBbie BBIABIEHHOTO XPOHUYECKOT0 3a00JieBaHNsl, OTHOCSIIETOCs
K COOTBETCTBYIOIIEMY Kiaccy OOJIe3HHM, y KaxkJAOro HHAMBHUIAYYyMa COOTHOCST CO
3HAUECHHEM XPOHHYECKON CpeHEe CYyTOYHOM J03bl KaXKIOT0O 3arpsA3HSIOLIErO BElleCTBa
a3pOreHHOM SKCIIO3ULIMH B 30HE O] SKCIIO3UIIUEH U BHE PKCIIO3ULUH.

3.3.7. ®opMupoBaHHE MHOTOMEPHON TaOJIMIIBI JaHHBIX COTJAaCOBAHHBIX 3HAUYCHUIN
XPOHUYECKOM CpeHEN CYTOYHOMU NO3BI KAXKIOTO 3arpA3HSONIErO BEIIEeCTBA a3POTE€HHON

3 ®depepanbHbiii 3ak0H o1 27.07.2006 Ne 152-03 «O nepcoHanbHbIX AaHHBIXY.
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3KCITO3UIIHH (l), COOTHECEHHOM C OCHOBHBIM JHAarHo3oM BIE€EPBBIC BBISIBJICHHOTO
XPOHHUYCCKOIo 3360J’[CBaHHH, OTHOCALIECTOCA COOTBETCTBYIOLIEMY KJIacCy 0o0Jie3HN (Z'])

JUIS1 KQKA0TO MHIAWBUAYYMa B KOKJOM KOHTPOJIBHON TOUKE (j) 30H MOJ IKCIIO3HUIHEH U
BHE JKCIMO3ULIMU TPOBOJAT MO IIa0JIOHY, Mpe/ICTaBJIeHHOMY B Tabuuiie 4.

TabGnuua 4
XpoHHYecKasi cpeAHsAs CYyTOYHAs 1032 BellleCTBA MPH a)POreHHOM MOCTYNJIeHHH B
OpPraHM3M MHAMBHAYYMA, COOTHECEHHAas ¢ KJ1accoM 00J/1e3HH, B KOTOPBIii BXOJHT
OCHOBHO# /1MarHo3 BIepPBbie BbiSIBJT€HHOI0 XPOHHYECKOTro 3a00/1eBaHUs, AJIs
KaXKA0ro HHANBHAYYMA B KaxA0#i KOHTPOJbHOI TOYKe 30H M0/ 3IKCNO3HIHEH H
BHE DKCIIO3HIIHH 32 COOTBETCTBYIOMIHI nepuoa HaGawaenns (1 roa)

HaumeHoBaHne
WH nuauBuxyyma XpoHuYecKas cpeIHAN CYTOYHAA 1034 racea 6
¢ aJipecHoii NMPHUBSI3KOH ADDcl , acca 0oaesHu
5 BelecTBA cl), mr/(xr*cyrkn) 7
K KOHTPOJIbHOI TO4YKe . ;
B 30He noj 3xkcno3unueii
HJIH ¢ KT, ADDch ; Z
B 30He BHe 3KCHO3ZHMUHH
HJIH ¢ KT, ADDch’ Z

3.3.8. Kiacc Oone3HH, K KOTOPOMY OTHECEH OCHOBHOM [HAarHo3 BIIEPBBIE
BBISIBJIEHHOI'O XPOHUYECKOTo 3a00JeBaHus, KaXk/I0T0 HHIUBUAYYMa, U COOTHECEHHYIO C
HUM XPOHHYECKYIO CPEIHIOI CYTOYHYIO 103y Ka)XIOro BO3/ICHCTBYIOIIETO BEIlECTBa
IIPH a9POTE€HHOM IOCTYIUIEHHH HCHONB3YIOT B Ka4decTBE MCXOAHOW WHGMOpMAIUU st
bopMHrpoBaHUs 6a3bl COrNIACOBAHHBIX (B TOM YHUCIIE M0 MEPUOLY HAOIIOIeHHS ) 3HAUEHHUMA
JaHHBIX.

3.4. PacuéTr XpoHH4YecKO# cpeaHeli CyTOYHOM 103bI KAXK/I0I0 BelllecTBA,
AeTePMHHHPYIOLIEH HeraTHBHbIE OTBETHI CO CTOPOHBI 310POBbS

3.4.1. Pacuétr XpoOHUYECKOW CpemHEH CYTOYHOH JI03Bl KaXJ0ro BeIeCTBa,
JETEPMUHHUPYIOLEH HEraTUBHbIE OTBEThl CO CTOPOHBI 3J0POBBbS B BHJE BIEPBbIE

BBISIBICHHBIX XPOHHYECKHX 3a00/IeBaHUi 10 KaXIOMYy Kiaccy Gonesneit (ADV?), uin
XPOHHUYECKOH CpelHEN CYTOYHOM A03bI KaXIOr0 BELECTBA, HE CBA3aHHON C HEraTHBHBIM
otBeToM (ADV” ), y HacesieHus 30H I10]] SKCTIO3ULIMEN U BHE 3KCIIO3UIMH 718 YCIOBHIA

rOJIOBOTO NepUoAa OCpelHEHHUs MPOBOAT 1o dhopMyiie:

ADV? =-]1§Z ADDch! (2)

J=t
z
rae ADV, — XpoHHYecKas CpeaHstsi CYTOUYHAs J03a BEIeCTBa, ACTCPMHHHU mas OTAeJIbHOE
1

BIICPBBIC BEIIBJICHHOC XPOHHYCCKOC 3a6oneBaHHe, BXO/A1IEC B onpeneneHHHﬁ KJ1acc 6OHC3HI/I, I10 BCEM
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UHAMBUIYYMaM ¢ 3TUM 3a00J1€BaHUEM, 110 BCEM KOHTPOJIbHBIM TOUKaM il YCIOBHH rO10BOTO MEpHOIa
OCpEHEHHUSI, MT/(KT*CyTKH);
ADDch', — xponudeckasi CpeiHss CyTO4Has 1033 BEIIECTBA, ICTCPMUHHMPYIOLLAsS BIIEpBBIE

BBISIBJICHHOE XpOHMUecKoe 3abosieBaHHe, BXOJdllee B ONpeleieHHbIH Kiacc OOJNe3HH, [0 BCeM
UHIMBHAYYMaM € 9TUM 3a00JI€BaHHEM B KaXI0M KOHTPOJILHOM TOUKe A7 YCIOBUN r0JI0BOTO MEpHO/Ia
OCpeHEHHUs, MI/(KI*CyTKH);

N — 4yucio JnuIl ¢ BIEPBBIE BBIABICHHBIM XPOHMUYECKUM 3abojeBaHUEM, BXOISIIMM B
oTpeeNeHHBIH Kiacc 00JIe3HH, 110 OTHOUICHHUIO K NIepHO/ly HaOII0AeHUS, IPEAIECTBYIOIIEMY MOMEHTY
OLICHKH.

3.4.2. Pacu€r XpOHMYECKOH CpeIHEeH CYTOYHOM J03bl KaXZOro BeIlecTBa,
JETEpMUHHPYIOLLIEH HeraTMBHbIE OTBETHI CO CTOPOHBI 3J0POBbS B BHJIE BIIEpBbIE
BBISIBJIEHHBIX XPOHUYECKHMX 3a00JIeBaHM B LIEJIOM [0 BCEMY CIEKTPY BbISBICHHBIX

KiaccoB GonesHeit (ADV *), unu XpOHMYECKON cpeiHell CYyTOYHOM [03bI KaXI0ro

BEIeCTBa, HE CBA3AHHOH C HeraTWBHBIM oTBeToM (ADV' ), y HaceneHHs 30H mof

AKCIIO3MIIMEH W BHE SKCIIO3UIIUHU IIPOBOAST 110 hopmyie:

ADV " = 1 ¥ ;o 3
, K;Am, (3)

<
rne ADV ~ — XpoHuueckas CpelHsis CyTOYHas Jl03a BEIIECTBA, ACTEPMUHHUPYIOLIAs BIIEPBHIE
i
BBISIBJICHHOE XpOHHMYECKOe 3a00/eBaHue, B IIEIOM [0 BCEMY CHEKTPY BBISIBIEHHBIX KJIaccoB OoJie3Hen
3a COOTBETCTRYIONTHA nepruo HadmoaeHus (1 rox), Mr/(kr*cyrku);
ADV; — xpouudeckas CpelHss CyTOUYHas J03a BEIIECTBa, JCTEPMHHHPYIOIAs BIEPBbIC

BBISIBJICHHOE XpOHHYeCKoe 3abosieBaHMe, BXOJHdllee B OINpeleeHHbIH Kiacc Oo0JIe3HHM, 10 BCEM
KOHTPOJIBHBIM TOUKaM 3a COOTBETCTBYIOIIUH nepro;| HabmoaeHus (1 rox), Mr/(Kr*cyTku);

K — KOMHYeCTBO BBISIBJICHHBIX KJIACCOB OOJE€3HEH 3a COOTBETCTBYIOLIMII IepUoa HaOIIOIEHUs
(1 rom).

3.4.3. ®opmupoBaHue TaOIMIbl COIJACOBAHHBIX 3HAYEHWH [aHHBIX BIIEPBbIE
BBISBJIEHHBIX XPOHHUYECKUX 3a00JeBaHWM, COOTHECEHHBIX C XPOHMYECKOW CpeaHei
CYTOUYHOH J030H KaXI0T0 BEIIECTBa, NeTePMUHUPYIOLIEH 3TO 3ab0ieBaHUE MO KAXKAOMY
KJ1accy 0OJIe3HHW U BeCh CIEKTp 3a00seBaHUM MO COBOKYIMHOCTH KjaccoB Oosie3HeH, 3a
COOTBETCTBYIOIIMY mepuon HabGnroneHus (1 roa) B 30HaX MOJ IKCHO3ULKMEH W BHE
SKCIIO3UIINH IPOBOJAT M0 I1a0NOHY, NpelcTaBIeHHOMY B Tabuuie S.
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Tabnuna 5
Kuaccenl 60/1e3Heill, K KOTOPLIM OTHECEHBI BIiepBbi€ BbisiBJIEHHbIE XPOHHYECKHE
3a00/1eBaHHs1, COOTHECEHHbIC ¢ XPOHHYECKOH cpe/Hel CyTOYHOI#i 1030H BellecTBa,
AeTepPMHHUPYIOIUEH CIEeKTP HeraTHBHBIX OTBETOB 10 BCEM BbISIBJIEHHBIM KJIaCcCaM
OoJie3Hel 3a cOOTBeTCTBYIOIIMI nepuon HadoaeHus (1 rox)

Xpormqecrcaﬂ CpeaHdAsd CYTOYHAA 1032 BCHICCTBA,

HaumeHnoBanue Kiacca 0oJiesHeit ' ,
(AD II/Z ,ADV* ) MI/(Kr*cyTKH)
B 30He mox dKcno3zuuMen
7
7 ADYV;
[To cOBOKYITHOCTH KJ1accOB OOJIe3HEH K
ADV

(K)

B 30He BHe YKenmo3zunmn

7 ADV?

1o coBokymHOCTH KnaccoB 6omne3Hei

(K)

3.4.4. Jlom0 cyMMapHOIO 4YHCJIa JIML C BIEpPBbie BBISABJIEHHBIM XPOHHUECKUM
3a00neBaHHEM, COOTHECEHHBIM C XPOHHYECKOW CpelHed CYTOYHOM 030 BellecTBa,
JNCTEPMHUHMPYIOLIEH CIIEKTP HEraTUBHBIX OTBETOB IO KaXJAOMYy Kiaccy OoJje3Hei

4 o K o
(Z N “ ) ¥ o cOBOKYITHOCTH Ki1accoB Goje3Hei (ZN ) 32 COOTBETCTBYIOIIUH MEPHOT

HabmoaeHus (1 rox) pacCUUTHIBAIOT OT KOJIMYECTBA JIHI[ (N) B BLIOOPKE M3 30HBI MOJ
IKCTO3HUIIUEH, U BRIpaXaroT B %o:

2 N7 2 N

———100 %y ——-100 o
n

Iq:

3.4.5. Ilpu mnpoBeaeHMM UCCIIENIOBAaHUM Ha MOMYJSIIAOHHOM YPOBHE JaHHEIE,
IOJIyYEHHBIE Ha BBIOOPOYHBIX UCCIIEOBAHUSIX, MOTYT OBITh 3KCTPAINIOJUPOBAHBI Ha BCIO
YUCJCHHOCTh  HACCJICHHUS, IIPOXXKHMBAIOLlEe B 30HE a3POr€HHOH  JKCIO3UIUH
3arpsI3HSIONINX BEIEeCTB.

3.5. Onpeaesienne nepeyHs 3arpsA3HAIONIMX BEIIECTB, MOTEHUHAIBLHO
ONAaCHBLIX 110 NPUYHHEHHIO BpeJa 310POBbI0O H PEKOMEH/I0BaHHbIX
A BKJIIOYEHHA B IVIaHBI BO3AYX00XPaHHBIX MepONpPHUATHI

3.5.1. Onpenenenue nepeyHs 3arpsa3HAIONIMX BEIIECTB, IOTEHIHMAILHO OMACHBIX 10
NPHYUHEHHUIO BPEaa 3I0POBLIO, OCYIIECTBIISAIOT HA OCHOBAaHUU PaHXKUPOBAHUS 3HAYEHHU I
XPOHUYECKOH CpEIHEN CYTOYHON M03bl 3arpsA3HAIOLIMX BEIIECTB, NMPU KOTOPOM 3a
COOTBETCTBYIOLIMK Mepuoj HabmoaeHus (1 Tox) BBISIBIEHBI JIWIA C BIEPBbIE
YCTaHOBJIEHHBIMHU XPOHHUYECKUMU 3aboJieBaHUsIMHU, JIeTEpPMUHHAPOBAHHBIMU
BO3JIEMCTBHEM a3pOre€HHOM SKCMO3UINEH XHMHUYECKHX BEIIECTB.
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3.5.2. PamxupoBaHue 3HAUYEHHN XPOHUYECKOH CpENHENM CYTOYHOM 03Bl
3arpsA3HSIONIMX BEHIECTB, COOTHECEHHOM C YCTAaHOBJICHHBIM 4YHCIIOM CIIy4aeB
MPUYMHEHHOTO Bpeia 3/I0POBBIO, OCYLLECTBISAIOT B COOTBETCTBHH CO LIKAJIOH OMAaCHOCTH.

IlIxana moTeHIHAJIbHOMW OMACHOCTH XUMUUYECKUX BEIIECTB 10 MPUUMHEHHUIO Bpeaa
3I0POBBIO MpEJCTaBiseT COOOM IMIKady OTHONIEHWM MeXJy XPOHHYECKOW CpenHen
CYTOYHOH 0301 KaXXJ0T0 BEleCTBa (B JIOJISIX) U YUCIOM CJIy4aeB MPUYMHEHHOIO Bpea,
COOTHECEHHBIM C OMpeIeIEHHON YUCIEHHOCTBIO HACEJICHHUS.

3.5.3. B kauecTBe KpUTEPHUSA JOMYCTUMOCTH ACHUCTBYIOLLEW XPOHUUECKOHN CPEHEH
CYTOYHOM 10361 BemiecTsa (nanee — [1J1J1, Mr/(kr*cyTku), neTepMUHUPYIOLIEH BIIEpBbIe
BBISIBIEHHOE XPOHWYeCcKOe 3a001eBaHue y ONpeeNIEHHOr0 YUCia JIUL, LeIecoo0pa3Ho
UCMOJIB30BaTh  TaKyl  IIpeJeNIbHYH0  BEIMYMHY  «3HAYMMOTO  BO3JCHCTBUSIY,
COOTBETCTBYIOILYIO CpeHEH CYTOYHOHU (ro/J0BOM) I03€ XMMHUYECKOIO BelllecTBa MpU
a’3pOTreHHOM 3KCITO3UIIUH, pPacCUUTaHHOH UCXOIs1 u3 0,5ITJIK

(0,5 II[IKce.=0,5I1//]ce.= O,SHﬂﬂC.C), ¢ KOTOPOM TIpH MOBCEIHEBHOM BO3JIEHCTBUU

B TCYEHUC JUIMTCIBbHOI'0O BPpEMCHHU Ha OpraHHu3M YCJIOBCKa aCCOLMUPYETCS OAHUH CJ'Iy‘-IElﬁ
HNPpUYHAHCHUSA Bpe€lda 340pPOBbIO B BHAC COCTOABILUCIOCS CEPBE3HOTO XPOHHYECCKOTO
3abojieBaHUsl Ha OJHH MHUIUIMOH J3KCIIOHWPOBAHHLIX JIHMIl B JIIO0BIC CPOKH JKH3HH

HAaCTOSLLEro U MOCAeYIOIIEro MOKOJCHHH (1 x107° )

CocrosiBieecss 3a nepuon HaOMIOJAEHUS W BIIEPBBIE BBISIBICHHOE XPOHHUYECKOE
3a00s1€BaHuE OINPENENSAIOT M0 KaXIOMY BBISBICHHOMY Kiaccy OOJIe3HHM M 10 Bcel
COBOKYIIHOCTH KJIaccOB OoOJie3HEH y KaXJIOro 3KCIOHUPOBAHHOIO JHIA B XOIe
CIELHAJIBHOTO MEAULIMHCKOTO 00ciieIoBaHUS B COOTBETCTBHH C MyHKTaMu 5.3.1 —5.3.4.

3.5.4. Illkana noTeHUWaNbHOW OMACHOCTH TPUYMHEHHUS Bpeaa 3J0POBLIO
NpeJCTaBIsieT cOO0H TOYKH MIOCKOCTH, AuddepeHLnpoBaHHbIe Ha 00JIacTH, IPaHMIIbI

KOTOPBIX onpelenstoT uurepaitamu (0;0.25], (0.25;0.5], (0.5; 1], (1;5], (5;+c0) o ocu
abcuucc (momu IIJlc.c. mns romosoro mepuoga ocpeanenuss win I1JIKc.r.) nu
COOTBEeTCTBYIOIIMMKU UM HHTepBasamu (0; 1 x 10%], (1 x 10%1 x 109, (1 x 10
1x 10, (1x10%1x 107, (1 x 103;+00) mo ocu opAMHAT (YHCO CITyuaeB NPUUUHEHHOTO

Bpena) (Tabnumna 6).
Tabnuna 6
IlxaJjia NoTeHHHANBbHOH ONIACHOCTH NPUYHHEHHS Bpe/a 310POBbIO
IPH a3POreHHbIX IKCIO3MUMAX 3arPS3HAIOUIAX BeleCTB

Panr NOTEHIHAJIbHOH ONIACHOCTH NpUYIHHEHUSA Bpeaa

1 | 2 | 3 1 4 ] 5
IMoka3aTesib IKAJIBI CreneHb NOTEHIHAIbHOH OIIACHOCTH NPUYHHEHHS BpeIa
IIpenedpe- Ouenp
P P Huzkas Cpeanss | Boicokas
JKHMO MaJjasi BBICOKAS

Hons 1 c.c. (umu
[1]J]c.r.”) ms rogoBoro (0;0.25] (0.25;0.5] (0.5; 1] (1:51, (5:+w0)
MEPHOJIa OCPETHEHUS

Yucno cnydaen
NIPUYMHEHHOTO Bpea,
COOTHECEHHOE C (0;1x10%]
OIIpECIICHHON
YUCJICHHOCTBIO HACENICHHUS

(1x108 | (1x10% | (1x10%

-3.
1x104] | 1x10% | 1x103], | (1x1074%)

*
ITpumeyanue: * - ITJIKc.T., ycTaHOBJIEHHAS [10 KPUTEPUSIM PUCKA.




21

3.5.5. ®opMmupoBaHue TaOIUIBI TAHHBIX MO TEPEYHIO BELIECTB, MPEICTABISOLUX
NOTEHI[HANBHYKD ONAacHOCTb MPUYWHEHHWS] Bpelda 3/0pOBBIO MPHU  a’POTEHHBIX
SKCIO3ULUSX, IPOBOJIAT 110 AOJIOHY, ITPeACTaBIeHHOMY B TabnuLe 7.

Tabauua 7
IlepeuyeHs BellecTB, NPeaACTABJISIOINX NOTEHIHAIBHYI0 OMACHOCTD
NpUYHHEHHS BpeAa 310POBbI0 MPH A3POreHHbIX DIKCMOZHIIHAX

HaumeHnoBanue Panr BemecTBa 10 cTeneHH MOTEHIUAIbLHOM
KJacca 0oge3neit ONACHOCTH NPHYHHEHHUHA Bpeaa 310poBbIo (Rang)
. z
Zi Rg;
- K
Ilo coBOKYITHOCTH KJ1acCOB 00JIe3HEeH Rg ,

3.5.6. YcraHaBnMBalOT NepeyeHb BEIECTB 10 KaXAOMY KiIaccy 00J1e3HH, UMEIOLIUX
paHr HOTEHLHAJIbHOM OIIACHOCTH NPUYMHEHMS Bpela 310poBbI0 (Rg) Ha ypoBHe 2 u

sote (2 05[[//]cc.).  VeranoBneHHbI  TepeueHb  3arpsA3HAIOLIMX — BEIIECTB
PEKOMEHIYIOT ISl BKJIIOYEHHUS B IUTAHBI BO3AYXOOXPAHHBIX MEPONPUATHIA,

3.6. OueHka NpUYHHEHHOTO Bpe/ia 310POBbI0 B BH/Ie BliepBble BbIABJIEHHBIX
XPOHHYECKHX 3a00/1¢BaHHH, 1eTepPMHUHHUPOBAHHbIX JUTHTE/ILHBIM 23POreHHbIM
KOMOHHHPOBAaHHBIM BO3/1eiiCTBHEM XHMHYEeCKHX BellleCTB,

Y 3KCNIOHHPOBAHHBIX JIHI 32 IEPHO HADJIIONeHUSA

3.6.1. OueHky NpUYMHEHHOTO BpeJa 3A0POBBIO MJIS YCJIOBHMH IMTEIHLHOIO
KOMOMHUPOBAHHOTO BO3JEHCTBUS BEIECTB OCYLIECTBISAIOT C TOMOIHBIO TEOPHHU
HEYETKHX MHOXECTB . 3HAYEHHs NPUYMHEHHOrO Bpela MIKAIMPYIOT Ha OTpe3Ke
BeauyuH ot 0 1o 1.

3.6.2. OCHOBHBIM HHCTPYMEHTOM pealli3allii JaHHOTO METOAa ABIIeTCS QYHKLNS
NPUHALIEKHOCTH £{J) TpameLHeBHIHOTO HeYeTKOro Yhcia x:(al,cg,a3,a4), KOTOpasi B

oOl1eM Buae NpeicTaBIseT coboil:

0, ecau x < a,
X —aq,
, ecua Lx<a,
a, -4
u(x) =<1, ectua, <x<a, - (4)
x—a,
, ecnmia, <x<a,
a, —a,
0, eciux >a,

35 Zadeh L. A. Fuzzy sets // Information and Control. — 1965.— T. 8, Ne 3. — P. 338. — 353; 3ane JI. Tloustue
JUHTBUCTHYECKON NEPEMEHHON W €ro NPUMEHEHHE K MPHHATHUIO NPUONIMKEHHBIX pewieHuid. — M.: Mup, 1976. —
166 c.




22

3.6.3. IlpuunHeHHbBIN Bpe/1, COOTBETCTBYIOIWH YCTAHOBICHHOMY (PaKTy BIE€pBBIE
BBISIBIEHHOTO XPOHHYECKOTO 3a0o0JieBaHMs, ACTEPMUHHPOBAHHOTO  COBOKYITHOMH
AdPOTreHHOM IKCIIO3UIHEN XUMHUSCKHUX BEIIECTB, Y KOKA0T0 WHAMBUIYYMa U3 TPYIIIEI
OKCITIOHMPOBAHHBIX JHI| NPUHUMAIOT B KadecTBe TMEpEeMEHHOW #, a ee 3Ha4YeHHe
COOTBETCTBYET MepeMeHHOM x B (opmysie obuiero Buaa (4) u AMana3oHy 3Ha4YC€HUH g,
COOTBETCTBYIOLEMY 3HAUEHHIO MIEpeMeHHOU ». 3HaueHHe NIEPEMEHHOM # OTIpeNIeNsSIFOT B
COOTBETCTBHM C KOMIIJIEKCHBIM aHAJIM30M CUCTEMBl IOKa3aTeseHd, MpeicTaBIsIOIINX
co00l MHOXXECTBO XPOHMYECKHX CPEAHHMX CYTOUHBIX 103 BELUECTB, (HOPMUPYIOIIUX
COBOKYIIHYIO a3pOTeHHYIO 3KCIO3HMLHIO, MOTCHLUUAIBHO OMAacCHyld B OTHOLUCHHH
NPUYUHEHMS BpeJa 3A0POBbIO IPH ATUTEIbHOM KOMOHHUPOBAHHOM BO3JEHCTBUM.

3.6.4. Jlns aHanu3a cUCTeMbl Moka3aTellell (MHOXXECTBO XPOHUYECKHX CPEIHHUX
CYTOUYHBIX 103 BELLECTB, BKJIIOYCHHBIX B IIEPEUYCHb) XPOHUUECKYIO CPEIHIOK CYTOYHYIO
no3ya KaXJIOro BellecTBA NPHHUMAIOT B KadecTBe mepeMeHHol (b)), a ee

KOJTUYCCTBCHHOC 3HAYCHHCEC, 0003HaYeHHOe KaK BI-, IMPpUHKUMAKOT B Ka4€CTBE AHara3oHa

3HAYEHUH.
3.6.5. YcTaHaBAMBAIOT MPUHAJJIEKHOCTh XPOHUYECKOH CpeHeld CYTOYHOM 03Bl
Ka)XJ0ro BelllecTBa (IEpeMEHHOU b;) OJTHOMY W3 OTPEJeIeHHBIX TUANa30HOB 3HaYCHUH

XPOHUYECKHUX CPEIHUX CYTOUHBIX 1103 (B, ).

3.6.6. 3naveHune (YHKIMH TIPUHAIIEKHOCTH (WM CTENEHH NPHHAIIEKHOCTH)
(M, ) XpOHHYECKOW cpedHell CyTOYHOM [O3bl KaXIOro BElIeCTBA K OJHOMY H3

IUana3oHOB 3HA4YE€HUM XPOHMYECKUX CPEAHMX CYTOUHBIX J03, (HOPMHUPYIOIIUX
a’pOTE€HHYI0 OJKCHO3ULMI0O M CBA3aHHBIA C Hell NpUYMHEHHBIH Bpel 3J0pOBBIO,
onpelersiior no Gopmyie (4).

Juana3oHbl 3HAYEHUHW XPOHWYECKUX CPEJTHWX CYTOUHBIX 103 COOTBETCTBYIOT

JUarna3oHaM IIKajbl MOTEHIHUAIBHOM ONAacHOCTH NPHUYMHEHHS Bpela MpU a’pOTeHHOH
skcnosuumu (tabnuua 6). Pacuer 3nHaueHus GyHKUMM TPUHAIICKHOCTH (44, )

XPOHMYECKOH CpeaHEN CyTOYHON AO3BI KKIOTO BEIIECTBA K ONPEEJIEHHOMY AUaTa30Hy
LIKaJIbl MOTEHUHAIBHON ONACHOCTH NPUYMHEHUS Bpela MO3BOJISIET YTOYHHTH CTEIEHD
3TOM NPHUHAIJIEKHOCTH 3@ CUET UCIIOJIb30BAHUS MHOXKECTB ¢ HEUETKHMH TIpaHUIIaMHU
«pa3MbITeIMU» (Ha +2(P0), B pe3ynbrare 4ero 3HaA4YE€HUS COCEHHUX OHAIA30HOB LIKAJIbI
MOIryT Iiepecekarbcs. IIpuMeHeHHBI TOAXOX TMO3BOJISIET YTOUHHTH CTEIEHDb
MOTEHLUHUAJIbHOW OIIACHOCTH IIPUYMHEHHsS Bpela B 3aBUCUMOCTH OT 3HA4YEHUH
XPOHUYECKUX CPEHUX CYTOUHBIX 103 XUMUYECKHUX BelllecTB (Tadnuile 8).
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Tabnuuna 8
Illkay1a yTo4YHEHHBIX JHANA30HOB 3HAYeHUH XPOHHYECKHX CPeAHHX CYTOUYHBIX
7103 BellecTBA NOTEHUHAJIBLHO ONMACHBIX N0 NPHYHHEHHS Bpe/ia 310POBbI0 NPH
a3POreHHbIX IKCIMO3HIUAX

HoTeHunaabHan
3HavueHue GYHKIHH NPHHATIEKHOCTH XPOHHYECKHX OMACHOCTE
Jnana3o 3HaveHnii | CPEAHHX CYTOMHBIX /103 BEIIECTBA, HOTEHIHAILHO NpHYHHEHus
LIKAJIbI OIIACHBIX M0 PUYHHEHUI0 Bpeaa (AD V,.Z, Bpena
Mr/(Kr*cyTkn), K JHANA30HAM 3HAYEHHI KA Crenens | Panr
(k)
1 2 3 4
B,-] € [O;O-3Hﬂﬂ] 1, eciu 0<ADVE <0.2IT77 IIpenebpe
ADV’)=5 10 KHUMO 1
u(aDV?) —_ (0207~ ADV?). ecau 02<ADV <03
Vosiiig Mmajiast
10
B, 6(0.217,!],120.6]7,1],[]1 1—(0.3 ILUT - ADV;” ) ecru 0.2<ADV;"<0.3
i
,uz(ADViZ) =<1 ecru  0.3<ADV; <04 Huskas 2
10 Z z
—— | 0.6/ -ADV," |. ecru  0.4<ADV."<0.6
my
B, e\0411/[/]1.211 10
3 ( gL ﬂlﬂ - —(0.67171121 - ADViZ) ecru 0.4 < ADV” < 0.67
A
13 (ADViZ) =91 ecru 0.67 < ADV; < 0.94 Cpennsis 3

10 z z
— \.27140 - ADVi L ecau  0.94 < ADVi <1.2
i

B 0.8111:611
.+ <(08IT617/1]] 1—Hl—l(;ﬁ(O.SHﬂﬂ—ADV),ec.nﬂBHﬂﬂSADV32-53[717,1

1(ADY)=11, ecu 25VKADY <4267 Bricokas | 4

Hl—;;ﬂ(&Yﬂ,ZPADYlemLAQﬁHﬂﬂS ADY <611/

B. el4I]]]]}+0 10

15 ( AL ) — (GHM—ADViZ),eCﬂu AILUL < ADNC < 611111 OueHE
Hs (ADViZ) =4 11 BBICOKasI >
l,ecru ADViZ > 610

B oOTHOIIEHMM 3arps3HAIOIIMX BEIIECTB, OTHOCSILUXCS M0 TMOTEHLHATEHON
OMACHOCTH NPHYMHEHMS Bpela Ko 2 paHry (CTeleHb «HU3Kas») W Bbillle, Tpebyercs
KOPPEKTHPOBKA IUIAHOB  BO3JYyXOOXPaHHBIX MEpONPUATHH Uit  oOecrnedyeHus
3 dexkTHBHON MUTHTALIUK Bpea 3J10POBbIO IKCIIOHMPOBAHHOIO HACEIEHHUS.

3.6.7. Jlist OUEHKH COBOKYIIHOTO IPMYMHEHHOTO BpeJa KCIIOHUPOBAHHOW IPYIIIE
JIHI[ OCYIIECTBIISAIOT CIIEAYIOLIYIO I10CAEA0BATEIFHOCTh 1eHCTBHIH:

— MPUCBOEHUE PAHIa HEraTUBHOMY OTBETY (Kjaccy Oosie3Hel B COOTBETCTBHH C
MKB-10 ot C00 no R99) (1) c ydeToM ero TSXKeCTU, PAHKUPOBAHHOM B JUAIA30HE
3HaueHui ot 0 go 1 (mpunoxenue 5 k HacTosAmuM MVY);




24

— ompefeneHure Beca (YaCTOTHl BCTPEYAEMOCTH) KaXIOTO PaHXMPOBAHHOTO T10
CTEeIleHH TSXKECTH Kiacca GONIe3HH B COBOKYITHOM HEraTMBHOM oTBete (P)) 10 IpaBHily
dumbepna’:

b 2K =141
" (K+DK )
rae P/ — BE€C paHXXHUPOBAHHOI'O KjIacca 0O0JIE3HH B COBOKYITHOM HCTATHBHOM OTBCTE.

K — 06wmee komruecTBo KiaccoB GonesHel, yCTaHOBICHHBIX B COBOKYITHOM HETaTHBHOM OTBETE,
CBSI3aHHOM C a3pOreHHOM 3KCIIO3UIIMEH BCeX BEIECTB;
[ — paHr HEraTHBHOTO OTBETa (KJiacca OONE3HM) MO CTENEHU TSKECTH.

— paclpocTpaHEHHUE YCTAaHOBJIEHHOTO Beca Kaxaoro kinacca Oosesneit (P;) Ha
KaXXJI0€ BeIECTBO, (OPMUPYIOIIEE 3KCIIO3HMIIMI0 W CBA3aHHBIA ¢ HEH COBOKYITHBIM
HeraTHUBHBIN OTBET (());

— ONpedelicHHe Beca IIPUYMHEHHOrO0 BpeJa MO KaXAOMy Kiaccy O00Jie3HH
(HabmroiaeMoro Beca) COrIacHO IpaBuiia Nepexo/ia OT 3HaUYeHUH XpOHUUECKOH cpeaHei
CYTOYHOM  [03bl BelllecTBA K BecaM I[PUYMHEHHOrO  Bpela  3/I0POBBIO,
JI€TEPMUHUPOBAHHOTO a3pOTeHHON 3KCIIO3UIHE, TT0 PopMyTIe:

P=YG py. k=12345, (6)

rae Pk — BEC NNPHYMHEHHOI'O Bpea 0 KaXKA0OMY Kilaccy 00JIe3HHU, BHIIBJICHHOMY B COBOKYITHOM
HETaTHUBHOM OTBETE, CBI3aHHOM C COBOKYIIHOH a3pOTreHHOM 3KCITO3HITUEH;

G,.— BEC KaXJIOro BellecTBa, (OPMHUPYIOIIETO adPOTCHHYIO SKCIIO3HUIIMIO U CBA3AHHBIM ¢ Hell
COBOKYITHBIA HETaTHBHBIA OTBET;

M, — 3HaueHHEe (QYHKINN NPHHAAJCKHOCTH XPOHHYECKOM CpeaHEH CYTOUHOH J103bI KaXOAOIo

BCLIECTBA, OTHECEHHOE K COOTETCTBYIOILEMY AHMANA30HY IIKAIbl 3HAYCHUU XPOHUYECKHX CPEIHHX
CYTOYHBIX 703 BELIECTB, NOTEHIMAIBHO OMACHBIX N0 IPUYNHEHUIO Bpea;

k — Kareropus cpenHel CyTOYHOH J03BI BEIECTBA MO MOTEHIMAIBHON ONACHOCTH NPUYMHEHHS
Bpea.

— pacueT BENUYHMHBI COBOKYMHOIO Bpena (r) OCYHIeCTBISIOT Ha OCHOBAaHUMU
YCTaHOBJIEHHOIO Beca (TSXECTH) NMPUUYMHEHHOTO Bpela Mo KaxAoMy Kiaccy OOJIe3HH,
BBISIBIEHHOMY B COBOKYIIHOM HEraTUBHOM OTBET€ M CBSI3aHHOMY C COBOKYIIHOM
a’pOreHHOM 3KCTIO3UIMEH, 110 hopmyie:

r=37 P, (7)

k=1

rjJe r — 3Ha4Y€HHWE IIEPEMEHHOMH, OTpaXalolled COBOKYIHBIH IPHYMHEHHBIH Bpey B BHIE
3a00JIeBaHUs ONpENENCHHOMN cTeneHn TsbkecTH (Kiace 0oJe3Heit), eTEPMUHUPOBAHHOTO adpOreHHOM
KOMOMHHPOBAHHOH SKCMO3HIHEH BEIICCTB;

* Fishburn, P. C. Review of 'Utility Theory for Decision Making' // IEEE Transactions on Information Theory. —
1972. = V.18, Ne 5. - P. 696-697; ®uwubepn [1. Teopust none3HOCTH 1uist pUHATHS peluenni. — M.: Hayka, 1978
—352c¢.
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¥, — CcepcarHa Ka)XJ0ro gdana3oHa IHKaJIbl 3HAQYCHHUM CTEIICHH TSIXKCCTH NPUYUHEHHOT'O BpCaa.

Pk — BE€C MPUYUHCHHOTO BpCaa (TSDKﬁCTI;) o KaxXxaoMy KiIacCy 6OJ'I€3HI/I, BBISIBJICHHOMY B

COBOKYTTHOM HCTATHBHOM OTBCTC, CBsA3aHHOM C COBOKyHHOﬁ a3p01"€HHOI7I IKCIO3HUIIHNCH.

['paduueckoe u3o0pakeHHe TUATIA30HOB 3HAYCHNH CTEIIEHH TSHKECTH COBOKYITHOTO
IPUYMHEHHOTO Bpena (R) npencTaBieHo Ha pUCYHKe 3:

p(rp
LRI R2 R3 R4 RS
0.8
0.6
0.4
0.2 :
0.125 0.3 (LS 0‘6 0.875 !
0 T0.15 0.25 0.35 045 0.55 0.65 0.75 0.85 i T

Pucynoxk 3. JlnanazoHpl IIKaJIbl 3HaYE€HUH CTENEHH TSHKECTH COBOKYITHOTO IIPHYMHEHHOTO Bpe/ia

3.6.8. OLEeHKY CTeNeHHU TSHKECTH COBOKYITHOrO Bpena (R) mpoBOIsAT HA OCHOBAHUHU
onpejeNieHusl 3Ha4eHUs QYHKLUUHU [TPUHAIIE)KHOCTH BEJIMYMHBI MPUYMHEHHOTO Bpena
(U, (r)) K AMala3oHaM 3Ha4eHHi mkaibl (Tabauie 9).

Tabnuua 9
Illkajia 1HaNa30HOB 3HaYeHU CTeNeHH THKeCTH COBOKYITHOI0 NPHYHHEHHOTO
Bpeaa 310pPOBbI0

JInamazoH 3HaYeHMid CreneHnb TsKeCTH

(I)ymcmm HNPHHANJIECKHOCTH BECJIHIHHDBI

CTCIICHH THKECTH COBOKYITHOI'O
INPUYIHHECHHOI'0 Bp€aa K AHana3soHamMm
MNPUYHHCHHOTO HAYCHMIl MIKAILI MNIPUHYHHCHHOI'O
Bpena Bpena (R)
1, eciy 0<r<0.15 -

R, € [0;0.25] w(r)= Hperiebpe 1
10(0.25—7). ecrtu 0.15<r<025  KuMo Maras
1-10(0.25-7). ecau 0.15<r<0.25

R, €(0.150.45] |mw()=11. ecru 0.25<r<0.35 |Husxas 2

10(0.45—-7),  eciu 035<r <045

1-10(0.45 7). ecru 035<r <045
R3 € (0.35;0.65] ,uS(r) =<1, ecau 045 <r <0.55 |Cpenuss
10 (0.65-r),  ecau 0.55<r<0.65

(V8]

1-10(0.65—r), eciu 0.55<r < 0.65
R, €(0.55;0.85] |m(r)=1L ectu 0.65<r<0.75 |Bricokas 4
10(0.85-r),  eciu 0.75<r <0.85

R, < [0.75 1] ﬂs(r):{l—lo(o.ss—r), ecru 0.75<r<0.85 |Ouyenn

1, eciu 0.85<r<i BBLICOKAas
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3.6.9. CoBOKYNHBIM NPUYMHEHHBINA BpeJl CUMTAIOT 3HAYUMBIM IPU BBITIOJHEHUH
YCIIOBHSI: YCTAaHOBJICHHOE 3HAUeHHEe CTeNeHH TSHKECTH COBOKYIHOIO MPUYHHEHHOTO
BpeJa NpUHAMJIEKUT JUana3oHy LIKalbl 3HAYEHUH, OLICHUBAEMOMY KaK «HHU3KHU» U
BbILLIE (paHT 2 U BBILIE).

Jia 3 bekTUBHOM MUTUTrallMM COBOKYITHOTO Bpefla 3/JI0POBBIO HACEJICHUS B 30HE
IO JKCIO3ULMel (OpMUPYIOT NepevueHb 3arps3HSIOMIMX BEIIeCTB, IMOJISKAIINX
00s3aTeIbHOMY PETyJUPOBAHUIO, Y KOTOPBIX paHT CTeNIEHH TSHKECTH COBOKYITHOTO Bpeja
COCTABJISIET 2 U BBILLE.

3.6.10. OueHky BKJIajJa KaXIOTO BellecTBa B BEJUYHHY COBOKYITHOTO
NPUYKMHEHHOTO Bpeja 3J0pOBbIO POBOAKT MO GopMyie:

O =r-G -u, -100% (8)

rzie (); — BKJIaJ KQXJIOTO BELECTBA B BEJIMYUHY COBOKYITHOT'O MPHUUHEHHOTO BpEa 3/I0POBBIO;

;,: ~ CepeliHa KaXJOoro /[Mana3oHa IIKaldbl 3HAYEHHH CTENeHW TSDKECTU COBOKYIHOTO
OPUYHHEHHOTO Bpesia 3/I0pOBBIO;

GI.— BEC KAXIIOTO BElECTBa, (GOPMHPYIOIMIECTO adpPOTCHHYIO SKCIO3HIIMIO U CBI3aHHBIA ¢ Hei
COBOKYITHBIH HETaTHBHBIN OTBET;

M,; — 3HaueHue (YHKIUM TPUHAIICHKHOCTH XPOHUUECKOM cpefHel CYTOUHOM 03Bl Ka)JI0ro

BEIIECTBA, OTHECEHHOE K COOTBETCTBYIOIEMY IUaNa3OoHy INKajdbl 3HAYEHUH CpEJHECYTOYHBIX 103
BELLECTB, HOTEHIIMAIBHO OMACHBIX O MPUYHHEHHUIO BPE/Is.

3.6.11. @opmupoBanre TaOIMLBI COIVIACOBAHHBIX 3HAYEHWW JIaHHBIX IO
YCTAHOBJIEHHOMY BKJIaJly BELIECTB B BEJIMUYMHY COBOKYITHOIO BpeAa 3A0POBBIO IIPOBOAST
no mwabaoHy, NpeacTaBlIeHHOMY B Tabnune 10.

Tabauna 10
Bxknaa BemecTBa B COBOKYMHBIN Bpe/l 310pOBbIO

HanmeHoBaHHe KJacca fose3HeH Bkiaja BelecTBa B COBOKYIHBIN Bpea 310p0OBbI0, %o

Z Qi

3.6.12. BenauuuHy COBOKYIHOTO MPUYMHEHHOrO Bpela B BHUJE HETraTHBHOIO
s dekTa Mo KOHKpeTHOMY Kiaccy Oose3Hu (Ar) onpeAensitoT IJisl 3KCIIOHUPOBAHHOU
IPYHITBI OTHOCUTEIFHO aHAJIOTMYHOM IPYNIThl HEAKCIIOHUPOBAHHBIX JIUIL TIO PopMyIie:

Ar=r-r13, 9)

rae Ar — BeNUYMHAa COBOKYIIHOI'O IPHYMHEHHOI'O Bpela 3I0POBBIO 3KCIOHHPOBAHHBIX JIHI]
OTHOCHTEJIbHO HapyLICHUH 3[0pOBbS Y HE3KCIIOHUPOBAHHOM IpYyMNIBI JIUI 338 aHAJOTHYHBIA MEPHOI
Habmonenus (1 ron);




27

¥1— BEJTMYHHA COBOKYITHOI'O IIPUYHHEHHOTO Bpe/ia 3/I0POBBIO JIHIL B 30HE N0 IKCIIO3HIUEH;
r2 — BeJJMYMHA HAPYIICHUH 30POBBS Y JIUIl B 30HE BHE SKCIIO3HIIHH.

Cnenyer y4uThIBaTh, YTO €CJIM YCTaHOBJICHHAas BEJIWYMHA NPUYMHEHHOIO Bpeaa
3I0POBBIO JIMIIAM B 30HE II0J OJKCMO3ULMEH MeHblle 3Ha4YeHUsi HaOJ01aeMbIX
roKazaTeliel y JIML B 30HE BHE 3KCMO3UIIUHU, TO Ar TpHuHUMAaeT 3Hauenue 0.

3.6.13. ®opMupoBaHue TaOIUIBI COTNIACOBAHHBIX 3HAYEHUN JTaHHBIX 110 BEJIMYHHE
NPUYHHEHHOTO Bpesia 3J0POBBIO B BUJIE HETaTUBHOTO 3¢ (eKTa o KOHKPETHOMY Kilaccy
0oJyie3HH, JETEPMUHUPOBAHHOTO  a’POr€HHOM  SKCHO3ULMEH J0  TPOBEACHUS
BO3/1yXOOXPaHHBIX MEPONIPUSATUAN, TPOBOAST MO 1IAOJIOHY, MPEACTABICHHOMY B Ta0iuIle
11.

Tabnuma 11
BennynHa cOBOKYITHOTO NPHYHHEHHOT0 Bpe/ia 3/I0POBLIO B BH/I€ HEraTHBHOIO
3¢ deKkTa (M0 KOHKPETHOMY KJaccy 0ojie3Heil), 1eTepMUHHPOBAHHOTO A3POTreHHOM
JKCNO3HLHEH 10 NpoBeleHHsI BO3AYX00XPAHHBIX MEPONPUATHI

BesMunHa COBOKYNHOr0 NPpHYHHEHHOI 0 Bpe/ia,

HaumeHoBanue KJjacca 00J1e3HH " -
AE€TEPMHHHPOBAHHOI0 a9POTeHHOM YKCIMO3HIHER

Zi Ar

3.6.14. Ha ocCHOBaHMU [OKa3aHHBIX (AKTOB MPHUHMHEHHS Bpela 3I0POBLIO
(cocrosBIeecs 3a00eBaHMUs ) ONPEACIICHHOMY YHCITY 3KCTIOHHPOBAHHBIX JIMI] M OLEHKH
BKJIala KQXXI0r0 BEILIECTBA, (GOPMUPYIOIIErO adpOreHHYHO DKCIIO3HIIUIO, B COBOKYTHBIH
Bpel 3/I0pPOBbIO YTOYHSIOT IE€pPeYeHb 3arps3HAIOLIMX BeHIeCTB (IIPHOPHTETHBIX
3arpsA3HAIOIIMX  BELIECTB), BBIOPOCHI  KOTOPBIX  HOJUIEXKAT  00s3aTeIbHOMY
PeryJIMpPOBaHHUIO.

3.7. Ouenka a/leKBaTHOCTH NJIAHUPYEMBIX BO31YX00XPaHHBIX MePONPHUATHI
M0 CHUKEHHIO PAKTHYECKOH Macchl BHIOPOCOB 3arpsi3HAIOIIHX BeNIeCTB
B aTMOc(epHOM BO3ayXe B LeJIsiX MUTHIallHH PHCKA H NPUYHHEHHOI0
COBOKYIHOIO Bpe/Jia 310pOBbIO

3.7.1. Bo3nyxoOXpaHHblE MEpPONPHUATHA MOTYT HUMeTh cTaryc «KOMIIEKCHBIX
IIJIAHOBY», OJTOCPOUYHBIX IIPOTPaMM, OTAEIbHBIX Mep U JP.

3.7.2. AnexBaTHOCTH BO31YXOOXPaHHBIX MEPOIIPUSTHH OLEHHBAIOT Ha OCHOBAHUM
CPaBHUTEJILHOIO aHaJIN3a MEepeyYHs BELIECTB, BKJIIOUEHHBIX B IUIAHBI, U YTOUHEHHOT'O
nepeyHss BELeCTB, (PAKTHYECKM YYaCTBYIOIIMX B MPHYMHEHHH Bpeaa 3I0POBBIO
JKCIIOHMPOBAHHOI'O HACEIEHHUs, NTOIeXalINX 0053aTeJIbHOMY PETryJIHPOBaHHUIO.
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B pesynbraTe OmpenensroT MepeveHb 3arpsA3HSIOLUINX BeIEeCTB (MIPHOPHTETHBIX
3arpsA3HSIONIMX BEIIECTB), B OTHOLUEHUHM KOTOPHIX Tpedyercss pa3paboTka wid
KOPPEKTHPOBKA CYLIECTBYIOLIMX MEPONPUATHI O OrpaHMYEHUIO BEIOPOCOB®’.

3.7.3. ®opMupoBaHHe TabJUIbl NAaHHBIX [0 MEPEYHIO 3arps3HAIOLIMX BEIECTB
(IPUOPUTETHBIX  3ArPSA3HSIONIMX  BEUIECTB), BBIOPOCHI  KOTOPBIX  MOJJIeXKAT
00s3aTeNIbHOMY  PEryJMpOBaHHI0, MPOBOAST MO I1Ia0JOHY, NpeACTaBICHHOMY
B Tabnune 12.

Tabauna 12
Crnncok BelecTB, BLIOPOCHI KOTOPBIX MOAJIEKAT 00513aTeIbHOMY
PEry/IHPOBAHUIO MO KPUTEPHSM NPHYHMHEHHOI0 Bpe/ia 310POBbIO

Ilepeuenb BemecTs, YTouHeHHbIH HepevyeHb OxoH4YaTeIbHBIH
BBIOPOCHI KOTOPBIX MOAJIEXKAT BEHIECTB, NPHIHHAIOIIHX CIIHCOK BellecTB,
peryJIupoBaHHIO IVIAHKPYEMBIMH Bpe/ 3/10pOBbI0, BLIOPOCHI BbIOPOCHI KOTOPBIX
(/1M BHe/IpPEHHBIMH) KOTOPBIX NOAIEKAT MOLJIEHKAT
BO3/yX00XPaHHbLIMH o0s13aTeIbHOMY o0s3aTEILHOMY
MeponpHSITHAMM peryJIHpoBaHHIO PEryJTHPOBAHHUIO
ir - i2
i2 i i3
i3 i3 ia
- iy is
- is

Ilepeynn 3arpsi3HAOIIMX BeIIECTB (TIPUOPUTETHBIX 3arpsA3HSIONINX BEIIECTB)
NOJAJIEKAT YTOYHEHHIO B XOJ€ MOHUTOpUHTA 3(P(GEKTHBHOCTH BO3AYXOOXPaHHBIX
MEPOIPUATHH pacYeTHBIM METOAOM WU MO pe3ysibTaTaM BBIOOPOYHBIX HAIpPaBIeHHBIX
MEIULMHCKUX 00CIeIOBaHUM HaceeHN.

3.8. Bepnpukanus pakTHueckoii Macchl BLIOPOCOB 3arpsi3HAIOIIAX BEllECTB,
NOJJIKALMX PEryJHPOBAHHIO INIAHAMH BO31YX00XPAHHBIX MePONPUSITHH
Ccy0OBbeKTOB X03HCTBEHHOI 1eATeIbHOCTH, B 30He PHCKA NPUYHHEHHs Bpeaa
310POBLIO Hace/IeHHsl

3.8.1. Beinonnsiercss  oumeHKa  BO3AYXOOXPaHHBIX  MEPONPHUSATUH IO
JIOTIOJIHUTENIBHOMY CHWKEHHIO BBIOPOCOB MNPUOPUTETHBIX MpUMeced uYepe3 pacyeT
pacceuBaHusl BBHIOPOCOB MNpPEANPHATHH C OLEHKOW MOOJNEBBIX BKJAJO0B OTIENbHBIX
XO3SHCTBYIOIUX CYOBEKTOB B 3arpsA3HEHHE BO3/lyXa KOHKPETHBIM BEIIECTBOM C YYETOM
IUIAHUPYEMBIX MEPOIIPUATUH.

YTo4yHEHUE paCUYETHBIX JaHHBIX IPOBOJIUTCS IO pe3yJibTaTaM HHCTPYMEHTAILHBIX
3ameposs.

37 depepanbHelif 3akon 0T 26.07.2019 Ne 195-@3 «O npoBeeHHH 3KCTIEPUMEHTA 110 KBOTHPOBAHMIO BhIGPOCOB
3arpsa3HAIOUIMX BEIUECTB U BHECEHHU U3MEHEHHUH B OTAEJIbHBIE 3aKOHOAaTebHbIe akThl Poccuiickoii denepaunu
B 4aCTH CHUYKEHMS 3arpA3HEHHS aTMOCHEPHOTO BO3LyXay.

38 Tpuka3 Munnpupoasl Poccun ot 29.11.2019 Ne 813.
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Ilpy He MOCTHIXKEHWH IIeJIeBOW NpPU3eMHOM KOHLEHTpalluu pa3pabdaTblBaloOTCA
JIONOJIHATEIIFHBIC MEPOTIPUITUS ¥ MPOBOJIATCS UTEPALMOHHBIE PACUEThl PACCEUBAHMUSL.

3.8.2. C uenpro peKOTHOCIIMPOBOYHOHN OLIEHKU CUTYallUd NpH OTCYTCTBUHU CBOJHON
0a3pl JAHHBIX O0 HMCTOYHUKAX MOTYT OBITh BBINOJHEHb! YKPYIHEHHBIE pacyeThl MO
Bepudukauyn GakTuyecko Macchl BHIOPOCOB 3arpsA3HAIOIMX BEILECTB, NOIEKAIINX
PETYJIHPOBAHUIO TUIaHAMU BO3AYXO0OXPAHHBIX MEPOIIPUSTUH.

3.8.3. Bepudukaumto ¢hakTuyeckoil Macchl BbIOPOCOB 3arpsi3HSIIOLIUX BELIECTB,
NoJNeXallUX PeryJIMpOBaHHUIO MJIaHAMHM BO34YXOOXPaHHBIX MEPONPHUITHH, IPOBOJSAT C
LEeNbI0 COMOCTaBJIeHHs] (DAKTUYECKOM MacChl BBIOPOCOB 3arpsi3HSIIOLIMX BELIECTB,
BKJIIOYEHHBIX B IIJIaHbl, C peajJbHOM HAarpy3ko, MNpUXOASUIedcs Ha 30HY MO
IKCMO3MLMEH, Ul WCKIIOYEHHsS BO3MOXHOIO (B TOM 4YHUCIE HENpeIHaMepPEHHOTO)
3aHMKEHUS MAcChl BEIOPOCOB, TMOAJIEKAIUMUX TUIAHOBOMY PETYIMPOBAHUIO CYyOBEKTaMU
X03MCTBEHHOU JesATEbHOCTH.

Bepudukanuio ocylIecTBISIIOT M0 pe3yJibTaTaM rocyJapcTBEHHOTO MOHHUTOPHHTA
aTMOC(EpHOro BO3/lyXa Ha CTALlMOHAPHBIX MOCTax HaOMoAeHUs cucTeMbl PocruipomeTa
1 (WIM) pe3ysrbTaTaM TOCYHAapCTBEHHOIO COIUAIBHO-THTHEHHYECKOTO MOHHTODPHHIA
PocrioTpebHan30pa Ha CTallMOHAPHBIX U MaplIPYTHBIX TOUKAX HAOIIOAeHHUS, U (MITH) HITH
[0 pe3yJbTaTaM CIIEHHAIbHBIX KOHTPOJMPYEMBIX HATypHBIX  HCCIIEIOBAaHUH,
NIPOBOJMMBIX B paMKaxX T'MTMEHUYECKUX JKCMEpPTH3, pacciefoBaHui, oOcnienoBaHuii,
UCCIIEJIOBAHUM U UHBIX BUJIOB OLICHOK.

3.8.4. Bepuduxanuo COBOKYMHOW a’3pOreHHON Harpy3Kd BeIEeCTB (TOHHBI/TOX),
IIPUXOAAIIECHCS Ha HaceJeHUE, ITI0JBEP)KEHHOE BO3/AEHCTBUIO DKCIIO3HIINH, 11O JIAHHBIM
HATYpHbIX HaOJIONEHHUN TPOBOAAT U KaXIOTO 3arpsi3HSIONIET0 BELIeCTBA B
OTHOLUEHUU KaXIOr0 M B LEJIOM BCeX XO3SUCTBYIOIIUX CYOBEKTOB B 30HE IIOJ
3KCMO3uLMeH 1o GopmyIie:

2.3 .
y, = SEVNAT 39 536, (10)

AFmnn

rae Vi — asporeHHas Harpy3ska BellecTBa, IPHXOAAIIASCS HA HACEICHHE B 30HE MO/ IKCIIO3HIUEH
(C y4eTOM BCEX KOHTPOJIBHBIX TOUEK), T/TOJ;

Ci— cpenHas 3a roji KOHIEHTPALHs BelIecTBa B aTMOC()EPHOM BO3IyX€E B 30HE MOJ| IKCIIO3HIUEH
(C Y4ETOM BCEX KOHTPOJIBHBIX TOYEK), MI/M’;

A — k03QULHEHT, 3aBUCALIMT OT TeMIIepaTypHOU cTpaTuhHUKAIHE aTMOCHEPDI, ONPEAeNAIOMIHIA
YCJIOBHS FOPH30HTAIBHOIO W BEPTHUKAIBHOTO PACCEMBaHUs 3arPsI3HAIOMIUX BEIIECTB B aTMOC(HEpPHOM
BO3JYyX€;

F — 6e3pa3smepHbiil K09QOUIMEHT, YIUTHIBAIOIINIA CKOPOCTh OCEIAHUS 3arPA3HAIOIMX BEIIECTB
(ra3000pa3HBIX ¥ a3p030J1€eH, BKIIOYas TBepAble YaCTHIILI) 8 aTMOCPEPHOM BO3/IYXE;

m ¥ n — Oe3pasMepHbie KO3QOHINCHTH], YUMTHIBAIOMME YCIOBUS BLIOPOCA U3 YCThS UCTOUHKKA
BBIOpOCa;

n ~— Oe3pasMepHBll KO3(pdUIMEHT, YYHUTHIBAIOUINA BIHSHHE peibeda MEeCTHOCTH;
H — BbICOTa HCTOYHUKA BBIOpOCa, M;

V| — pacxon ra3oBo3IyIIHOH cMecH, M>/c;

AT — pa3HOCTL MeExAy TeMIIepaTypol BbIOpachiBaeMoOil Tra3oBO3IAYHIHOW cMmecd Tr o
TeMueparypoit atMmocgeproro Bo3ayxa Ty, °C.
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31.536 — ko3¢ duLneHT nepecyeTa I/c B T/TOA.

3naueHus kod¢duuueHToB B Qopmysne 10 npuMeHSIOTCS IS KOHKPETHBIX
ycnosuit®®,

3.8.5. @opmupoBaHue TaOJIULBI COrJIAaCOBAaHHBIX 3HAYE€HWI N@HHBIX 0 YPOBHIO
a’pOreHHONM Harpy3Ku KakKIAOro BEIIECTBa, IMPUXOMSLLIEHCS Ha HAcEJIEHUE B 30HE IMOJ

SKCTIO3ULIMEN, TPOBOJAT 110 11a0JI0HY, IpeACTaBlIeHHOMY B Tabiuie 13.

Tabmauna 13
ABpOreHHasi HArpy3Ka BellecTBA, NPUXOsIIAACA HA HAcCe/IeHHe
B 30HE NOA DKCIIO3HIIHEH

HaunmenoBaHnune BemecTBa AjporenHas Harpys3ka Bemectna (Vi), t/roa
BemecTtBo (i) Vi
COBOKYITHO 110 BCEM BEIIECTBAM
2.V

3.8.6. CpeqHIOI0 KOHIIEHTPAIIMIO BEIECTBA B aTMOc(epHOM Bozayxe (C;) (Mr/M’) B
30H€ MOJ JKCMo3Ulued (C y4yeToM BCeX KOHTPOJNBHBIX TOYEK), HEOOXOAMMYIO LIS
pacyeTa a’poreHHOM Harpy3KH 3a COOTBETCTBYKOIIMHM mnepuoj HaOmonenus (1 ron),
pacCYMTHIBAIOT MO (pOpMYyTIe:

1B
't

1 .
_ i
q— B : l,C'aaj, (11)
n =1
rae Ci — CpC€AHAd 3a IoJl KOHICHTpalHus BCIICCTBA B aTMOC(bepHOM BO3AYXC B 30HC 1IOJ

SKCIIO3MIHMEH (C y9ETOM BCEX KOHTPOILHBIX TOUEK), MI/M>;

i
Cc,g,j — CpClHAd roJoBast KOHICHTPAIH BCIICCTBA B aTMOC(bepHOM BO3AYXE B KOHTpOHbHOﬁ

TOYKe, K KOTOPO#l OTHEeCeH (BBINOJHEHA aJpecHas NpPHUBA3KA) MHAMBUAYYM, BXONSINIMI B BHICOPKY,
MOJUTEXKAIYIO KOHTPOJIMPYEMOMY YINyONEHHOMY MEIHIMHCKOMY OOCIEIOBAHHIO W3 30HBI TOJ
9KCIIO3HIHEH, MI/M>;

B .
N~ — KOIM4YeCTBO JIHI B BBIOOPDKE, NOMIEXKAIIEH KOHTPOIUPYEMOMY  YIIIYOIEHHOMY
MEIUIIMHCKOMY 00C/IeI0BAHHUIO.

3.8.7. Pacyer mMacchl BbIOpoca B aTMOC(epHBIH BO3/IyX MO KAXAOMY BEILECTBY ISt
KaXI0ro X03MCTBYIOLLETo CyOBeKTa B 30HE €ro pasMelleHus IPOBOIAT 1o GopMyie:

1
V,=V,-—-w-v-EF-(Tout+Tin 12
iP i L ’ ( )
rae Vip — adporeHnasl Harpy3kKa BeUIECTBA, MPUXOIAIIAsCSA Ha HaceneHue, ((pakTudyeckas macca
BBIOPOCA) OT KaXJIOT0 X034HCTBYIOEro CyOheKTa ¢ YUYETOM €r0 pasMEIlEH s, T/TOJ;

39 IMpuka3s Munnpuposasl Poccun ot 06.06.2017 Ne 273.




~

31

Vi — asporenHas Harpy3ka BellecTBa, IPHXOAsIasics Ha HACEIICHHE B 30HE 0] SKCIO3UIHUEH (C
YYETOM BCEX KOHTPOJBHBIX TOUEK), T/TOA;

L — paccrossHHe OT TpaHMIbI IIPOMBIIUICHHOH IUIOMIAAKK XO34HCTBYIOINIETO CyOBEKTa 10
Oamoxaiieii KOHTPOJIBHON TOYKH B 30HE MO DKCIO3UIMEH, KM;

® _ yacToTa MOBTOPAEMOCTH HEBIarONPHATHBIX METEOPOJIOTUUECKHX YCIoBHH (fanee — HMYVY)
B 30HE 1101 PKCIIO3ULUEH;

v — CKOPOCTH BeTpa npu HMYVY, km/u;

EF — vacrora Bo3ae#icTBHS, THEH/Toa (/U1 XpoHHUYecKoil skerto3unuu 350 aHel B ron);

Tout — Bpemsi, TPOBOAMMOE BHE MOMEIICHHUS B 30HE 110]] 9KCHO3UINEH, 4/1eHb (8 u/1eHb);

Tin — BpeMs, IPOBOIUMOE BHYTPH [TOMEIICHHS B 30HE 0] IKCIO3UIHEH, 4/IeHb (16 4/neHs).

3.8.8. Ecimu BewecTBO BbIOpAchIBA€TCS HECKOJIBKMMH  XO3IHCTBYIOLIMMU
CyOBeKTaMH, TO pacyeT a’pOreHHOM Harpy3Kd BeIleCTBA B 30HE pa3MelLEeHUs
XO3SMCTBYIOLIETO CyObEKTa MPOBOASAT 1O hopMyJie:

1 .
V,zp:Z V,.()’()].QI).-L— -a)-v~EF-(T0ut+Tm), (13)

1 P

rae V. — cyMMapHas adporeHHas Harpy3ka BEIECTBa OT BCEX XO3SHCTBYIOLIHX CYOBEKTOB,

i>P
1/TON;

Vi— asporenHast Harpy3ka BEILECTBA, PUXOAATIAsICS HA HACENIEHHE B 30HE MO IKCHO3MIUeEH (c
YUETOM BCeX KOHTPOJBHBIX TOYCK), T/TO;

Qp — BKJIAJl KOHKPETHOTO XO3SHCTBYIONIETO CYyOBEKTa B @3POr€HHYIO HArpy3Ky BEIECTBA B 30HE
pa3MellIeHUsl XO3IHCTBYIOLIEro cyObeKTa, %;

Lp—paccTosiHHE OT IPaHMIIBI IIPOMILIOLIA/IKH X03SIHCTBYIOLIEro cyObeKTa 10 Onnxaiiei K Hemy
KOHTPOJILHOM TOUKH B 30HE MOJ AKCHOZUIUCH, KM;

® — yacrora noropsemoctt HMY B 30He 1o 9KCIIO3UIHEHR;

v — CKOpOCTh BeTpa nnpu HMY, km/g;

FEF —yactora Bo3aeHCTBHS, AHEW/TOA (17151 XpOHHUYECKOH 3Kcro3unmu 350 aueit B rox);

Tout — Bpemsl, NPOBOJAUMOE BHE MMOMEIIECHHS B 30HE IO IKCTIO3UIMEH, W/ 1eHD (8 u//1eHs);

Tin — Bpemsl, MPOBOAMMOE BHYTPH IOMEIICHHUS B 30HE MO SKCIO3UIHEH, u/neHs (16 4/neHsp).

3.8.9. ®opmupoBaHue TAOMUUBl COTJACOBAHHBIX 3HAYEHWH MaHHBIX 11O
TUIAHMPYEMOM K PpEryJuMpOBaHUI0 M BEPH(PULHUPOBAHHON a’3pOreHHOW Harpyske
BELIECTBA, CO3/1aBa€MOH XO3AHCTBYOLIUM CyOBEKTOM B 30HE €r0 pa3MellleH s, IPOBOAST
o 1abJIoHy, IPeACTaBICHHOMY B Tabiulie 14.

Tabnuua 14
Ilnanupyemast K peryiHpoBaHHIO H BepH(HUHPOBAHHAS a3POreHHasi HArpy3Ka
BelllecTBa, co3AaBaeMas X03sIHCTBYIOIIHM CYObEKTOM B 30He €ro pasMemeHust

A’pOreHHasi HArpy3Ka BellecTBa, cO3aBaAeMasi X03sIHCTBY IOIHM
cy0BLEKTOM B 30HE ero pasMemeHus, T/roa

BemectBo Ilpeanpusitue 1 Hpeanpusatue n
IUVIAHUPY |BepHMHUIMPO | pacxoxie IUIAaHMpYe Bepuuuup| pacxo;xie
emMas BaHHAA uue, % Mas OBAHHAN nue, %
Bemectso 1 Vv Vip A \4 Vip A
Bemecrso i \4 Vip A \Y Vip A
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3.8.7. BepuduuuposanHas Macca a’poreHHON HArpy3KH BEIIECTBA, CO3AaBaeMOM
XO3SICTBYIOLUMM CyOBEKTOM B 30HE €ro pasmelleHus ((dakTudeckas Macca Bhibpoca),
CPaBHMBAIOT C MacCoU BpIOpOCa BELIECTBA, IPEACTaBICHHOTO B hOpMe rocy1apCTBEHHOM
CTaTUCTUYECKOM  OTYETHOCTH  Xo3diicTByrounero cyOwekta. Ilo  pesynbraram
COIIOCTABJIEHUs] PACCUUTBIBAIOT MPOLEHT pacxoxjeHus. I[Ipu 25%-HoM pacxoxaeHUH
IIPUHUMAIOT PELICHHE O JaJIbHEHIIEM YTOYHEHHH MAcChl BBIOPOCOB, TOIJIEIKAIINX
MJIAHOBOMY peryjinpOBaHUIO.

3.9. OueHka J0CTATOYHOCTH BO3AYXOOXPAHHBIX MePONPHATHI
10 CHHKEHHIO PaKTHYIECKOH Macchbl BLIOPOCOB 3arpsi3HAIONIHX BelleCTB,
NOAJIEKAIMX PEryJIHPOBAHHIO IVIAHAMH BO31yXO0XPAHHBIX MEpPONIPUATHH
Ccy0BbeKTOB, OCYIIECTBIAIOIIHX X03HCTBEHHYIO 1eSITeJIbHOCTh
B 30HE MO KCNO3HLHUeHn

3.9.1. OueHKy NOCTaTOYHOCTH BO3IYyXOOXPaHHBIX MEPONPHATHI 110 CHIIKEHHIO
(aKTUYeCKOH MacChl BbIOPOCOB 3arps3HSAIOIIMX BEIIECTB MPOBOAAT HA OCHOBAHHUHU
aHaIM3a MIAaHUPYEMOM MacChl CHUYKEHHSI BaJIOBBIX BEIOPOCOB 3arps3HAIONINX BEIIECTB B
aTMOC(EPHBIA BO31YyX, NPEeJYCMOTPEHHBIX IUTAHAMH BO3YXOOXPAHHBIX MEPOIPUSTHIA
KaXJIOro CyOBbEeKTax XO3IMCTBEHHOM e TETHLHOCTH.

s 5TOro mNpoBOAAT KPUTEPHAIBHBIM CpPaBHUTENBHBIA aHANIM3 BEIWYUH
NPUYMHEHHOTO BPeJia JI0 U TOCJIe IPOBEIECHHS BO31yX00XPaHHBIX MEPOTIPHUSTHH.

3.9.2. Pacuer Macchl BbIOpoca KaXA0ro BeIlecTBa, JOCTATOYHOIO AJIT MUTHTALMH
PHCKa ¥ IPHYMHEHHOI'O BPEJa 310POBLIO (B COOTBETCTBHUU C YTOUHEHHBIM TMepeYHEM
BELIECTB, PEKOMEH/I0BaHHBIX JJIS BKJIFOUEHHUS B IJIaHbI BO3/lyXO0XPaHHBIX MEPOTPUATHIA
COIVIaCHO II. 3.7.3) OT KaXXA0ro XO34MCTBYIOIIEr0 CYOBEKTa OCYIIECTBIIAIOT HA OCHOBE
OLICHKH 3aIlJIAHUPOBAHHOIO XO3SIHCTBYIOIIMM CYOBEKTOM MacChl CHH)KCHHS BaJlOBOIO
BBIOpPOCA 10 OTHOLIGHHIO K HCXOMHOMY (TeKyIIeMy) YPOBHIO BajlOBOTO BbIOpoCa,
NOJJIEKAILEr0o KOPPEKTUPOBKE, C YYETOM BKJIAJa KaXJOr0 BellecTBa B OOIIYIO Maccy
BeIOpoca B aTMOCGEpHBIH BO3AYX, OCYIIECTBISIOMIUM KaXKABIM XO3SHCTBYIOLIMM
CyOBEKTOM, ¥ IPOBOAAT 1O dhopmyie:

I/iPW:V;P.(]_O’OI.W)’ (14)

rac I/iPW_ Macca BbI6p0ca KaXXJ0ro BEUICCTBA OT KAXXI0Iro XO3$II\/'ICTBy}OI_HCI‘O Cy6B€KTa B 30HC €TO
pasMCIICHUsI, JOCTATOYHAA AJIsI MUTUTalluu PUCKa U IPUYHHCHHOI'O Bpeaa 340pOBbIO, T/FOII;

VP - (baKTI/I‘-I€CI(aSI Macca BBI6pOCEl Kaxa0oro BCHICCTBA B aTMOC(l)epHBIﬁ BO3AYX KaXIbIM

i
XO3STUCTBYIOLINMM CYOBEKTOM B 30HE €T0 pa3MeIeHHs, T/TOI;
W — 3annaHupoBaHHAas OIS B CHW)XKEHHWH BaJIOBOIO BBIOPOCA XO3SHCTBYIONMM CYOBEKTOM I10
OTHOLICHHUIO K UCXOJHOMY YPOBHIO BaJIOBOTO BRIOPOCA, MOJIEKAIIETO KOPPEKTUPOBKE, %0.




3.9.3. Pacuer a3poreHHOM Harpy3kM KaXJOro BellecTBa OT KaXAoro
XO3SHCTBYIOIIETO CyOBEKTa, JAOCTATOYHON JJii MMUTHUTAllMd PUCKa W MPHUUHHEHHOTO
Bpe/la 3JI0POBLIO, B 30HE IMOJ DKCIIO3UIHeH (10 Onmkaiiimieii KOHTPOJIBHOM TOYKH OT
KaXXAO0T0 XO3SMCTBYIOIIEro cyObekTa) NpoBOIAT 10 (hopMmyJe:

Vo= V;PW.L
" _a)-v-EF-(Tout+Tin)’

rne V,,, — asporennas narpyska BemecTBa OT KakI0r0 X03AHCTBYIONIETO CyOheKTa, J0CTaTouHas

(15)

IJIA MUTATAIHHY PUCKA K NPHYXHCHHOTO BpEJa 3A0POBbIO B 30HE ITO/T IKCITO3UIIUEH, T/I‘OJI;

V

ipw — Macca BBI6p0021 KaXXJI0T'0 BECUICCTBA OT KaXXJ0I'o XO3$II71CTB}’IOH_IeFO Cy@bCKTa B 30HC €TI0

pa3MelICHH, JOCTATOYHBIN U1 MUTHT ALK PUCKA U MPUYMHEHHOTO Bpe/a 3J0POBbIO, T/TOI;

L — paccrossHME OT TpaHMIIbl NPOMIUIOIIAAKK XO3SHCTBYIOIIETO CyObekTa 10 Omkaiiieit
KOHTPOJILHOH TOYKH B 30HE IO 3KCTIO3UITHEH, KM;

(¥ — 4actota nopropsemoctd HMYVY B 30He 1o sKCIO3UIIHEH;

v — CKOpocTh BeTpa npu HMY, km/u;

EF — gactota Bo3neiicTBuS, THEH/TO (JUIst XpOHHUECKOH 3kcno3nnuu 350 queit B ron);

Tout — BpeMs, IIPOBOAMMOE B 30HE O] 3KCIIO3UITHEH BHE TOMEIICHHUS, 4/aeHb (8 u/aeHn);

Tin — BpeMsi, IPOBOJAMMOE B 30HE MO/ 3KCIIO3UIIMEH BHYTPH MOMEINEHUS, 4/ aeHb (16 u/nens).

39.4. Ecnmu BemecrBo BbIOpachIBAaeTCS HECKOJBKMMH  XO3SHCTBYIOLIHMMH
CyOBbEeKTaMH, TO pacuyeT ad’pOreHHON Harpy3kd BeIeCTBA OT HECKOJBKHX
XO3AUCTBYIOIMX CYOBEKTOB, AOCTATOUHON AJis MWUTHUTAIMM PUCKA ¥ TIPUYHHEHHOTO
BpeZa 370POBBIO, B 30HE IO 3KCHO3UIMEH MPOBOAAT C YYETOM BKJIaJda KOHKPETHOTO
XO3SMCTBYIOILETO CyOBbEeKTa B Maccy BBIOpOCa BellecTBa Mo Gopmyiie:

Z (Vmw 'Ll’ )
V =

N v EF (Tout + Tii’l)’

(16)

rae V — adporeHHasa Harpyska BCIIIECTBA, BLI6paCBIBaeMaH HCCKOJbKHMU XO3ﬂﬁCTB)’IOLHHMH

L’\'ZP/
CyObeKTaMH, JOCTaTO4YHas Ui MHUTHTALlUM PHCKAa M MPUYMHEHHOrO Bpeda 3J0pOBbIO, B 30HE IO
JIKCIO3HUIHEH, T/TOL;

VPW — Macca BbI6pOCEl KaXXJJ0ro BEUICCTBA OT KaXKJ10I'o XO3$II>1CTB}’IOH.[€I‘O Cy6T)eKTa B 30HC €TI0

1

pasMellenHs, NOTEHIHAIBHO JOCTATOYHBIN /1 MATHIAllWA PUCKa M MPUYHHEHHOIO Bpela 310POBLIO,
T/TOL;

LP — PpacCToOstHUC OT I'paHHIlbI HpOMBIH.U[CHHOﬁ IJIomaakKu XO3HﬁCTByIOHl€FO CYGT)CKTH 40

Onrxaiiueil KOHTPOJIBHOW TOUKH B 30HE IO SKCIIO3HIIHEH, KM;
() — 4actoTa rnopropsiemoctd HMYVY B 30He 1o sKCrno3uiuei;
v — cKopocTh BeTpa 1ipd HMY, km/4;
EF — vyacrota BO3AEHCTBUS, JHEH/TO (151 XpOHUUCCKOM 3Kcrmo3uiuu 350 nHeit B ron);
Tout — Bpemsl, IPOBOJAMMOE BHE TIOMEIICHHS B 30HE 101 KCIIO3MIMEN, 4/1eHb (8 u/nens);
Tin — BpeMs, IPOBOMMOE BHYTPH [IOMEIUCHHS B 30HE 1101 SKCOO3MIMEN, 4/neHb (16 4/neHs).




3.9.5. ®opmupoBanue TabIULbl COTJACOBAHHBIX 3HAYEHUH JAHHBIX MO YPOBHIO
a’pOreHHON HArpy3KH BellleCTBa OT KaXKJIOro XO3SHCTBYIOIIEro CyObeKTa, JOCTaTOYHOH
JJI. MUTUTAUKMKU PUCKA U NPUYUHEHHOTO Bpeda 3[0POBBIO, B 30HE NOJ 3KCHO3ULUEH
NPOBOJSAT MO 1A0JIOHY, NPeACTaBIeHHOMY B Tabuuue 15.

Tabnuua 15
A3poreHHasi HAarpy3Ka BellecTBa OT KaKI0ro X035 CTBYIOLIEro cy0ObeKTa,
AOCTATOYHASA IJIsi MUTHTAIIMH PUCKA H NPUHYHHEHHOTO Bpeaa 3/10POBbIO,
B 30HE NOJ YKCNO3HLHEH

N . AdporeHHasi Harpy3Ka BenecTBa, 10CTATOYHAS 1%
Xo3siiicTBYOIIM#
CVELEKT MHTHIaUdH PHCKA M NPHYMHEHHOT0 Bpena 310POBbI0
Y B 30HE N0 PKCIO3UIHEH, T/T0]
Tpeampustue 1 V.
[Ipeanpusitue m V:NP

3.9.6. Pacuer xpoHHuecKoW cpeaHed CYTOYHOM M03bl KaXIOro BellecTBa (B
COOTBETCTBUM C OKOHYATEJIBHBIM I[E€PEYHEM BEILECTB, PEKOMEHJOBAaHHBIM JUIs
BKJIFOYEHHS B TUIAHBI BO3yXOOXPaHHbBIX MEPONPUITHI X035 HCTBYIOMMX CYOBEKTOR), HE
CO3JArOIIEH ONMAaCHOCTH IIPUYUHEHUS BpeAa 3J0POBBIO B 30HE IMOJ IKCIIO3UIUEH, s

K&XJIOr0 XO3SHCTBYIOIIETO CyObeKTa MNPOBOAAT C y4ETOM BeIMUMHBl V.,

yCTaHOBJICHHOH U1 Hambosiee HeOAroNpUsTHBIX METEOPOJNIOTHYECKUX YCIOBHHM U J1JIs
YCIIOBUI XPOHHYECKOI0 KOMOMHHUPOBAHHOTO BO3/IEHCTBYSI @9POT€HHBIX 3arpsi3HEHUH, 110

dbopmye:

Vinp-A-F-mnn-EF-ED
H2-3[V, AT-31,536-BW-AT 365’

ADVK = (17)

K
rne ADV | — xponmueckas cpejHss CyTouHas 7103a BEIIECTBA, HE CO3AAIOMAs ONACHOCTH

NPUYHHEHUS BPEa 30POBBIO (HH 110 OHOMY U3 BCETO CIIEKTPa BBIIBIEHHBIX 3a00JI€BaHHIA) B YCIIOBHSIX
a3pOreHHOro KOMOMHUPOBAHHOTO Bo3eicTBUs ipu HMY B 30He mox sxcno3uineit, Mr/(Kr*cyTku);

VN p— AOPOrcHHAs HArpy3Ka BEIIECTBA OT KAXKAOTO XO3XﬁCTBy}0meFO C}’GLQKTa, AOCTATOYHAs A

I
MHTHTaldH PUCKA U IPHYUHEHHOIO BpEia 3I0POBBIO, B 30HE MO IKCIIO3HLHUEH, T/T0I;

ED — 11po1oMXUTEeNbHOCTD BO3IEHCTBUS, JIET;

BW — macca Tena, kr;

AT — nepuon ocpennenus skcno3uimd, Jjiet (70 ner);

A — Ko3(pPULIKEHT, 3aBUCSIIUI OT TeMIepaTypHOH cTpaTH(UKaIuK aTMOC(EpPBI, OTpeAeISFOIINI
YCJIOBUSl TOPHU30HTAIBLHOIO M BEPTHKAJIBLHOIO pacceMBaHUs 3arpsA3HSIOMIMX BEUICCTB B aTMOCHEPHOM
BO3/IyX€;

F — 6e3pa3MepHblii K03QPHUIHEHT, YUHTHIBAIOIMHA CKOPOCTh OCEIAHHUS 3arpsA3HSONIMX BELIECCTB
(ra3000pa3HBIX U a3p030J1eH, BKIIIOYas TBEPBIC YACTHIIBI) a aTMOCHEPHOM BO3IyXeE;

m U n — 6e3pazMepHble KOX(DPUITHEHTH, YyIUTHIBAIOIINE YCIOBHS BBIOPOCA H3 YCThSI HCTOYHHKA
BBIOpOCa;

1 — 0Oe3pasMEpHBI  KO3(POUUUEHT, YUHUTHIBAIONIMK BIMSHHE pelibepa MECTHOCTH;

H — BbICcOTa UCTOYHHKA BHIOpOCA, M;

V, — pacxoi ra3oBo3AyLIHON cMecH, M>/c;
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AT — pa3HOCTh MKy TeMIIepaTypoii BIOpackIBaeMO ra30BO3AYIIHON cMecu T U TeMiiepaTypoi
atMocgepHoro Bo3ayxa Tg, °C;
31.536 — ko3¢ duIMeHT nepecyeTa r/c B T/Toj.

3.9.7. ®opMmupoBaHie TaOJULBI COTJIACOBAHHBIX 3HAYEHUN NAHHBIX MO BEJIUYHHE
XPOHUUYECKOM CcpedHeH CyTOYHOH n03€ BEIUEeCTBA, HE CO3MAIOLICH OITacHOCTH
MPUYMHEHUST Bpeda 3J0POBbIO JKCIOHWUPOBAHHBIX JUL, MOPOBOASAT MO Ia0JIOHY,
Ipe/acTaBlIeHHOMY B Tabaune 16.

Tabnuna 16
XpoHuveckas cpeJHsA CYyTOYHAsS 1032 BelleCTBa, He CO31aK01IAasi ONACHOCTH
NpHYHHEHUsl BpeAa 310pOBbI0 3KCIIOHHUPOBAHHBIX JIHI ()11 HAHUXYAIIHX
coyeTaHHbIX Bo3aelcTBuil B HMY)

. .| XpoHHYeckasi cpeIHsIsl CyTOYHAsA 1032 BellleCTBA M0CJI€ MpoBeaeHHs
Xo3aiicTRY IOTIHH .
CVEReKT 3aIJIAHMPOBAHHBIX Cy0HEKTOM BO3/{yX00XPAHHBIX MEPONPHUATHIL, HEe
¥ €O3JAK1IAS ONIACHOCTH NPHYNHEHHSI BpeAa 310pOBbI0, MI/(KI'* CYTKH)
K
[Ipennpusrue 1 AD V;\
K
[Ipennpusatue m AD V:A

PanxxupoBanue BeNMYMH YCTaHOBJICHHOW XPOHUYECKOM cpefHed CYTOYHOH JI03BI
BEILECTBA, HE CO3/AI0LEH NOTEHIMAIIbHOM OITACHOCTH NPUYHMHEHUS Bpeaa 3I0POBBIO MO
BCEMY CIEKTPY BBISBIEHHBIX KJIAcCOB OOJI€3HEH, OCYLIECTBISIIOT MO TMOKa3aTellto
KaTeropuy OMACHOCTH, NPUCBOEHHOMY B COOTBETCTBUM CO LIKIOHW MOTEHLHUATILHOU
OIIaCHOCTH IIPUYMHEHHUS Bpeia 3/10pPOBBIO MIPHU a3POre€HHBIX IKCHO3ULIMX (Tabiauua 6).

3.9.8. OueHkKy AOCTaTOYHOCTH BO3YyXOOXPAHHBIX MEPONPHUITHI MO CHUKEHUIO
¢dakTHyeckol Macchl BbIOPOCOB 3arpsi3HSIONIMX BEIIECTB B aTMOCQEpPHBIH BO3myX
IIPOBOAAT HAa OCHOBAHUM CpPABHUTEIBHOM OLIEHKH pe3yJbTaTOB paHXHPOBaHUS
(axTHUECKON XpOHUUECKON cpeiHel CyTOYHOMH O3Bl KaKIOTO BELIECTBA, MOTEHIIHAIEHO
OIIaCHOM M0 NMPUYUHEHHUIO Bpeaa 3[0POBBIO MO BCEMY CIEKTPY BBISBJICHHBIX KJIACCOB
OosesHel, 10 U nocie NPOBEICHUS BO3LYyXO0XPAaHHbBIX MEPOIIPHITHH.

3.9.9. ®opmupoBaHye TabIULBI COTIACOBAaHHBIX 3HAUYEHUH JaHHBIX M0 pe3yJbTaTaM
PaH)XHPOBaHUST XPOHUYECKOM CpEeIHEeW CYTOYHOH J03bl BeIeCTBa, MNOTCHIIHAIBHO
OIIaCHOM 110 NMPUYUHEHHIO Bpena 3J0POBBIO 10 BCEMY CIEKTPY BBISIBIEHHBIX KJIacCOB
Oose3Heil y SKCIIOHUPOBAaHHBIX JHUI[ OO M MOCJe TMPOBEAEHHS BO3IyXOOXPaHHBIX
MEPONPUATUHI, IPOBOAAT MO WIAOJIOHY, TpeACcTaBIeHHOMY B Tabiuie 17.

Tabauua 17
Pan:knpoBaHHe XpOHHYECKOI cpeaHel CyTOYHOI 103bI BellecTBa, MOTEHUHAJIBHO
OMAaCHOM N0 NPHYHHEHHIO Bpea 310POBbI0 N0 BCEMY CIEKTPY BbISIBJEHHBIX
KJIACCOB 0o/1e3Hell y 3KCNOHMPOBAHHBIX JIUIL, 0 H NOCJIe NPOBeAeHNsE
BO31YXO0XPaHHbIX MePONPUSATHIA

Panr xpoHu4eckoii cpeaHell cyTo4HOM 103bI BElIECTBA MO CTENEHH
MOTEHIHAJIbHOH 0ONACHOCTH NPHYHHEHHS Bpeaa 310poBbio (Rg)

BeumrecrBo
110 NPOBeieHUs BO3TyX00XPAaHHBIX MocJjie NPoOBeAeHus

MEpONpHATHI BO31YX00XPAHHbIX MepONPHATHI

K K

[ Rg Rg.




36

3.9.10. 3axsmoueHue 00 ageKBaTHOCTH M JOCTATOYHOCTH IUIAHUPYEMBIX
BO3yXOOXPaHHbIX MEpONpPUITUN IMPOBOAST B COOTBETCTBHM C KPUTEPUSMHU OLIEHKH,

npeacTaBlIeHHBIMU B Tabmnuiie 18.

Tabauna 18
KpnTeplm OLHCHKH AJACKBAaTHOCTH H J0CTATOYHOCTH BO3YXOOXPAaHHBIX
MeEpONpPUATHH
Ha3Banue . Kareropus
Kpurepunii onenkun
KpUTEepHUA OLIEHKH
1 2 3
3anmaHupOBaHHBIM NEPEYCHD BEIIECTB IOJHOCTHIO COBMNAAET C
YTOYHEHHBIM NEPEYHEM BEIIECTB, MOTCHIHAIBHO OIACHLIX ITO
AJnexBaTHBI
IPUYMHEHUIO BpeJa 340POBBIO M  PEKOMEHJIOBAaHHBIX K
BKJIIOYEHHIO B IIJIAHBI BO3AYXOOXPAHHBIX MEPOTPHATHIH
AJeKBaTHOCTb  |3aIUIaHUPOBAHHEIH MEPEUCHD BEINECTB YACTHYHO (HEAOCTATOUHBI
MEPONIPUATHH  |HIH U30BITOYHBI) COBIAAACT C YTOYHEHHBIM IIEPEYHEM BellecTB,| YacTHuHO
B OTHOIICHHMM  |IIOTEHLHAIBLHO OIACHBIX MO MPHUYMHEHHUIO Bpela 3A0POBLIO M| aJeKBATHEI
NEpeYHs PEKOMEHJOBAHHBIX K BKJIIOYEHHMIO B ILIAHBI BO3JYXOOXPaHHBIX
3arpsi3HSIOIUX  |MEPOTIPUSTHIA
BEIIECTB 3annaHupOBaHHBIN MepeUeHb BEIISCTB MOJHOCTRIO HE COBIIAJIAET
C YTOUHEHHBIM TEPEYHEM BEIICCTB, ITOTEHIUAIBEHO OITACHEIX IO
MPUYMHEHHIO Bpeaa u HeanexBaTHbI
PEKOMEHIOBAHHBIX K BKJIIOUEHUIO B ILIAHbl BO3TYyXOOXPAHHBIX
MEPONPUATHI
Crenedp MOTCHIHAIBHOH OIIaCHOCTH IpPUYMHEHHUS Bpeja
HoctaTouHnl
JlocTaTo4HOCTL |3JOPOBBIO JOCTHUIJIA UEIEBOrO TOKa3aTes (Rg< 2) rocie
MEPONPUITHH IMPOBEACHHUS BO3AYXOOXPAHHBIX MEPOTIPHITHN
B OTHONICHUH  |CreneHb IOTCHIMANBHOW ONMACHOCTH TNPUYHMHEHHS Bpeda
3aIlIAHUPOBAHHOM |3710pOBBI0 CHM3HMIACh, HO HE JOCTHINIA LEACBOrO HOKaszaTeds| YacTHYHO
MacChl CHHKEHU (Rg<2) IIOCJIE TMPOBEJEHUS BO3YXOOXPAHHBIX MEPOMPUSATHI| NOCTATOUHBI
BBIOpOCa (HEAOCTAaTOYHBI)
SArpASHAOUMX O repenr,  1OTEHIMATBHON — OMACHOCTH NpUYUHEHUS Bpesa
BeIICCTR 3JIOPOBBIO HE U3MEHMIIACH MOCTIE MTPOBEACHUS BO3yX00XpaHHbIX| HemocTaTouHb!
MEPOIPHUATHH :

3.9.11. IlepeyeHp U Maccy BBIOPOCOB 3arpsA3HSIONIAX BEIIECTB, BKIIOYEHHBIX B

BO3YXO00XpPAHHLIC MCPOIPUATH,

KOPPEKTUPYIOT TOJBKO M Tex

BEIECTB, B

OTHOILIEHUM KOTOPbIX 3(G(HEKTUBHOCTE MEPONPUATHI OLEHUBAETCS KPUTEPHUSIMH:

«YaCTHUYHO AaACKBATHBID?» H «HECAACKBATHLBI»,
KHCSAOCTAaTOYHbBID).

a TakKXKe «HaCTHYHO JOCTAaTOYHBI»
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3.10. MuTHranusi pucKOB 4 NPUYHHEHHOI 0 BpeAa 310POBbLI0 HACEIeHHS

B 30He MO/ PKCNo3uIHel

3.10.1. MuTHranuo puckoB U NPUYMHEHHOTO Bpela 3J0POBBIO HACEJEeHUS B 30HE

OJ PKCIO3ULIUeH OCYHMIECTBJIAIOT 1O MECPCYHIO 3arpsa3HAIIKMX BCIICCTB, B OTHOLCHHUH
KOTOPBIX paHT MOTCHUHAIBHON ONACHOCTH IIpUYHUHCHUA BpCaa COCTaBIACT 2 U BbiIIE

(Rg> 2) v (>0.5717).
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3.10.2. lnsa ycTpaHeHUs NOTEHIUAIbHOW ONaCHOCTH MPUUHHEHUS Bpe/ia 3/I0POBbIO
HAaceJleHUsT M JOCTUXKEHUS I(P(EKTUBHOCTH IUIAHUPYEMBIX (WJIH BHEAPEHHbIX)
BO3yXOOXPaHHBIX MEPOIPUATUN KAaTErOPUM «IOCTATOYHO» PACCUMTHIBAIOT BEIUUYHHY
PEKOMEHIYEMOTO [JOIOJHHUTEIBHOIO CHMKEHUSI XPOHUYECKON CpeIHENH CYTOYHOM M03bI
Ul KQKJIOrO BeLIeCTBa, BKIIOYEHHOIO B IepeYeHb KOMIIOHEHTOB, ITOJJIEXKAIUX
o0s13aTeIbHOMY PeTyJIUpPOBaHUIO, 110 hopMyIte:

(4D¥f ~05m7)
ADV

AADDY = 100%, (18)

rie AADD/: — JIOTIOJIHUTENbHAs AOJS XPOHUYECKOH CpeaHed CYTOYHO# 03Bl BEIIECTBA,

peKoMeHayeMass Uil yCTpaHEHUs MNOTeHIHAIbHOM OMACHOCTH MNpPUYMHEHHS Bpeda 3/0POBBIO
HacelIeHuo, %,

K o

ADK\'_ XpOHUYECKas CpeAHss CYTOYHasi j03a BELIECTBA, HE CO3/AIoas MOTEHIHAILHON

OIIACHOCTH IIPUUMHEHHUS Bpeia 3M0POBBIO (HH 10 OJHOMY U3 BCETO CIEKTPA BBISBJICHHBIX 3a00/IeBaHHi)
B YCJIOBUAX KOMOMHUPOBAHHOTO BO3JIEUCTBUS a3pOreHHBIX 3arps3HeHuit npu HMY, mr/(kr*cytkn);

3.10.3. Pacyer TpeOyemoli Macchl BhIOpOCa KaXXJOTrO BEIECTBA B aTMOCHEpHbIH
BO3IYyX OT KaXJIOIO XO34HCTBylOIIEero cyObekTa, obecrneduBaroiieil AOMOJTHUTEILHOE
CHIJKEHHE adpOreHHON HArpy3KH, JOCTAaTOYHOM Ui MUTUTalMU PUCKA U IPUYUHEHHOTO
Bpela, OCYILIECTBJISIIOT Ha BEJIUWYUMHY, COOTBETCTBYIOUIYIO JOMNOJHHTEIBHO K
3aIIAaHUPOBAHHOM J10JIe CHUXKEHUS XPOHUYECKON CpeiHel CyTOUHOH 103b1 BemecTBa (%)
JUIA yCTpaHEHHsl IOTEHUMAIbHOW ONACHOCTHM NpPUYMHEHHUsI Bpela 3/70pOBbIO, a,
CJIEJIOBATEIbHO, IJI1 JOCTUXEHHUS 3(PQPEKTUBHOCTU BO3MYXOOXPAHHBIX MEpPONPUSTHI
KaTerOpuH «A0CTaTOYHO», U MIPOBOJSAT MO GopMyIie:

AVI/% = VH}W . AADD“[;
100%

: (19)

rac AVPW_ JOIOJIHUTCIIBHO K BaHﬂaHHpOBaHHOﬁ MacCa CHHIXXCHUS BI)I6p0ca BCHICCTBa A1

1
JIOCTHXKEHUS! 3} (HEKTUBHOCTH BO3AYXOOXPAHHBIX MEPOTIPUATHIH XO3AHCTBYIOIIMM CYOBEKTOM, T/TOJ;
V;PW —Macca BeIOpOoca BelecTBa B aTMOCHEPHBIH BO3/IyX OT KXKOTO XO3sIHCTBYIOIIETO CYOheKTa
B 30HE €r0 Pa3sMEIICHUs, 1OCTAaTOYHAs Ul MUTUTallMU PUCKA U IPUYMHEHHOTO Bpe/a 3/I0POBBIO B 30HE
MIOJI PKCIIO3HLIHEH, T/TOT;
AAD]),f — JIONOJIHUTENBHO K 3aAIUIaHUPOBAHHON JOJISI CHIDKCHHS CpPeAHEH CYTOYHOM J103bI

BCHICCTBA JISI MUTHTAllHHA PUCKA X IPUYHHCHHOTO BpE/1a 310POBBIO B 30HC 1O IKCITO3UI{UEHN, %;

3.10.4. ®opmupoBaHre TaOMWIBI COTJIACOBAHHBIX 3HAYEHHMH MAHHBIX MO Macce
BbIOpOCa BellleCTBa B aTMOCQEpPHBIM BO3AYX, Ha BEJIMYHHY KOTOpPO#l Tpedyercs
JOIIOJIHUTEJIBHOE CHI)KEHHUE (110 KPUTEPUIO YMEHBINICHHUS Bpeja 3A0POBbIO HaceIeHHS)
IUIA JOCTH)KEHUS 3(PQPEKTUBHOCTH BO3IYyXOOXPAHHBIX MEPONPHUSTHH, MPOBOAAT IO
11abJIoHy, MpeicTaBIeHHOMY B Tabuuie 19.




Tabauua 19
Macca BbiOpoca BeuiecTBa B aTMoc¢epHbIH BO3AYX, HA BEJIUHYMHY KOTOPOH
TpedyeTcsi JONOJHHTEIbHOE CHHKEHHUE 110 KPUTEPHIO YMEHbIIeHHsI Bpeaa
310POBbI0 HACEICHHUA

Macca BbiOpoca BemecTBa B aTMOC(hepHbIH BO31YX, HA
XossiicTBy 0y BeJIHYHHY KOTOPOii TpebyeTcs A0MOJTHUTEIbHOE CHHKEHUE
cy0ObeKT N0 KPHUTEPHIO YMEHbIICHHUS Bpe/a 3/10pOBbI0 HACEJIEHHUS,
T/TON
[peanpusrue 1 a4V,
[Ipennpustue n AVI.PW

3.10.5. Pacyer IOOMOJHUTENBHOrO K 3alTAHUPOBAHHOMY OOBEMa CHHKEHUS
BbIOpOCa BellecTBa IS JOCTUXKEHHUS 3(PPEKTUBHOCTH BO3IYXO0XPAaHHBIX MEPOIPHUATHIA
IPOBOJAT 1O GopMysie:

AV
0, :_V’Z_””.m()%, (20)
iy P

rae (), — JOMOJHMTENBHBIA K 3al/IaHMPOBaHHOMY 00BEM CHHXKEHHs BBIOpOCA BellecTBa IJis
JocTKEHHUS 3D (HEKTHBHOCTH BO3YXOOXPAaHHBIX MEPOTIPUATHIH, %o,

AI/[ZPW — JOIIOJIHHUTCJIBHO K SaHHaHI/IpOBaHHOﬁ MacCa CHHIKCHUA BI)I6pOCEl BE€LICCTBA AJId

JOCTHXeHHS ) (HEKTHBHOCTH BO3/1yXO0XPaHHBIX MEPOIIPUSATHH BCEMH XO3SHCTBYIOIUMH CyOBEKTaMH,
T/TOx;

VZP— CyMMapHasi a3poreHHasi Harpy3ka BeIecTBa OT BCEX XO3SMCTBYIOLINX CYOBEKTOB, T/TOI.
1

®opmMupoBaHUe TAONUILBI COITIACOBAHHBIX 3HAUEHUH TAaHHBIX 110 JONOJHUTEIEHOMY
K 3alUlaHUPOBAaHHOMY OO0BEMYy CHIDKEHHS BbIOpoca BellecTBa MJiS JTOCTH)KECHUS
3Q(EeKTHBHOCTH  BO3MYyXOOXPAaHHBIX MEpONPHATHH, MpPOBOAST MO  IIa0JIOHY,
npeacTaBieHHOMY B Tabnuie 20.

Ta6auua 20
JonoqHuTeIbHBI K 3alJIAHHPOBAHHOMY 00beM CHHIKEHHSI BbIOpOCa BellecTBA
AJis JocTHKeHHS 3(pPeKTHBHOCTH BO31yX00XPAHHBIX MEePONPUATHH

BemecrBo JonoHUTe/IBHBIH K 3aIIJIAHMPOBAHHOMY 00beM CHHIKEHH I
BbIOpOCA BellecTBA 1JIsl J0CTHKEHHs Y(PPeKTHBHOCTH
BO3/yX00XPAHHbIX MepONPHATHH, Yo

i Oy

3.10.6. Muturauuio pucKkoB U Bpeaa 300POBBIO B 30HE IT0J] IKCIO3ULIMEH TPOBOIST
JUisi HauOoJee YyBCTBUTENIBHON CyOmomy/siLMM HaceleHus (paHee Toiexaliei
yroyOneHHOMY MEIUIMHCKOMY OOCHeIOBaHMIO) Ha OCHOBAHWM TMOBTOPHON OLIEHKHU
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BEJIMYMHBI COBOKYITHOTO IPHYMHEHHOTO Bpeda B BHIE HeraTMBHOro s¢ekra (mo
KOHKpETHOMY Kjlaccy OOJe3HH) (AVN) 1ocjie NPOBEJEHHBIX BO3AYXOOXPaHHBIX
MEPONPUSITUH.

3.10.6.1. Ouenky 3¢bGeKTUBHOCTH KOMIUIEKCA IIAHHPYEMBIX HIH (aKTHYECKH
IPOBEJCHHBIX BO3AYXOOXPaHHBIX MEPONPUATUIH MPOBOAIT Ha OCHOBAHHUM MOBTOPHOI'O
pacuera BEJMUYMHBl COBOKYNMHOI'O MPUYUHEHHOTO Bpeja 3JO0POBBIO (M0 KOHKPETHOMY

KJ1accy 0OJIe3HHU) (Ar\) B COOTBETCTBUHU C Pa3eyIoOM 6.

3.10.6.2. ®opmupoBaHue TAOIUIBI COTTACOBAHHBIX 3HAYEHWH TaHHBIX 110 BETMINHE
COBOKYIIHOI'O TIPHYMHEHHOI'O BpeJa 3J0pOBbIO B BHJE HeraTuBHOro 3ddexra 1o
KOHKPETHOMY KJaccy OOJIe3HHU, NeTEPMHUHUPOBAHHOIO a3pOTeHHON IKCMO3ULIMeH mociie
NPOBEJCHUSI  BO3AYXOOXPAaHHBIX  MEPONPHUATHH, MOPOBOAAT MO  11a0JIOHY,
npejacTaBieHHOMY B Tabusuie 21.

Tabnuna 21
CoBokynHbli NpUYHHEHHbIH BpeJ 3A0pOBbIO B BH/1e HeraTHBHOro 3ddekra
(1Mo KOHKpeTHOMY KJ1accy Oosie3Hel ), AeTePMUHHPOBAHHOIO a3POreHHOM
JKCMO3HLHEH, Toc/ie NPOBEeICHUA BO3AYXO00XPAHHBIX MEPONIPHATHH

Besiuuuna cOBOKYIHOro NpU4MHEHHOI 0 Bp€/ia,
ACTePMHHHPOBAHHOIO A)POTre¢HHOH IKCNO3HIIHeH TIocae
NPOBeAeHUs BO31YX00XPAHHBIX MeponpHudTHil

HauveHnoBanue
KJj1acca 00J1e3HH

Zi Ar

3.10.6.3. Ecnu ycTaHOBJIEHHOE 3HAY€HUE NPUYUHEHHOTO Bpe/a 3/10POBBIO MOCIHE
NPOBEEHHBIX BO3JYyXOOXPAaHHBIX MEPONPUATUI B 30HE IMOA OKCHO3WUHUEH pPaBHO
3HQUYEHUIO BBISBIICHHBIX HapylUIEHUW 370pOBbS OOCJIENOBaHHBIX JIMLL 30HBl BHE
sKcno3uiuu, To A, npuanmaet 3HadeHue 0.

3.10.6.4. CpenHee 3HadyeHUE COBOKYIIHOIO INPUYMHEHHOIO Bpeda B BUJE
HeraTuBHOro 3(d@ekra (IO COBOKYNTIHOCTH BCEX BBISIBJIEHHBIX KJaccoB Oose3Hel),

JETEPMUHUPOBAHHOTO a3pOreHHON JKCHO3UIUEeH, 10 (CP Ar ) U TIocjie (CPAF \')

IIPOBEJCHHBIX BO3YyXOOXPAHHBIX MEPOIPUITHH BBIYUCISAIOT MO (GOpMyJIaM:

2.

cpAr = £ ——
D < (21

rac CPAV — Cp€AHCE 3HAUCHUEC COBOKYIIHOI'O IIPHYHHCHHOI'O BpCda B BHJIC HETATUBHOIO

s¢¢ekTa (II0 COBOKYITHOCTH BCEX BBISIBIEHHBIX KIAcCOB O0JIe3HEH ), IETEPMUHHUPOBAHHOI'O a3pOr€HHOMN
SKCIIO3HIIMEH, /10 IIPOBEACHHBIX BO3/lyXOOXPaHHBIX MEPOIIPUSTHIA;

Vi'g

% — 3HAuUCHHE COBOKYMHOIO IIPUYMHEHHOIO Bpejla B BHJE HeraruBHoro 3¢gexra (1o

COBOKYIIHOCTM BCEX BBISIBAEHHBIX KJIACCOB OOJIC3HEH), JCTEPMUHMPOBAHHOIO  A’POrCHHOU
3KCMO3UIMEH, O MPOBE/ICHHBIX BO3AYXOO0XPaHHBIX MEPOTIPUATHIA;
K — o011iee KOIMYECTBO BCEX BBISBJICHHBIX KIaCCOB OONE3HEH.
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Z Aryy

ophry =——— (22)

raoe ¢ ; — CPCAHEC 3HAYUCHHEC COBOKYITHOI'O IPUYHMHCHHOTO Bp€Ja B BUJAC HEITaTUBHOIO D CKTa
1\’

(10 COBOKYIIHOCTH BCEX BBIABJICHHBIX KIAaccOB OoJie3Hel), IeTepMUHUPOBAHHOIO adPOTeHHOM
IKCIIO3UIIMEH, [TOCIIE IIPOBEACHHBIX BO3IyX00XPAHHBIX MEPOIPUATHIA;

Ar

NK — 3HQUCHUEC COBOKYIIHOIO INMPHYMHEHHOI'O BpeAa B BHUJE HeraTuBHOrO 3¢ddexrta (1o
COBOKYIIHOCTM BCEX BBISBICHHBIX KIIacCOB Oolie3Hell), NeTepMHUHUPOBAHHOTO  adpPOTeHHOMR

IKCIIO3UIMEH, TOCIE TPOBEACHHBIX BO3IYXOOXPAHHBIX MEPOTIPUSTHIA;
K — o011ee KONMMYECTBO BCeX BBIABIEHHBIX KJIACCOB OOJIE3HEH.

3.10.7. DddekTHBHOCTD CHU)XEHHUS COBOKYITHOTO MPHYMHEHHOrO Bpea,
JNETEPMUHUPOBAHHOTO a’pOreHHOM IKCIO3ULIUEH, nocie NPOBEIEHHBIX
BO3/IyXOOXPaHHBIX MEPOINPHUATUNA OLIECHUBAIOT 110 (hopMyJIe:

3:(%].100%, (23)
CpAr

rae 3 — 3(ppeKTHBHOCTD CHIKEHHS COBOKYITHOTO NPHYHUHEHHOTO BPE/a, JETCPMUHUPOBAHHOIO
a3pPOreHHOM PKCIIO3ULIMEH, TIOCIIE TPOBENCHHBIX BO3YX00XPaHHBIX MEPONPHATHH, %o,
cpAr — cpeaHee 3HaYEHHE COBOKYITHOTO Bpeja B BHE HETATUBHOTO Y (deKTa (10 COBOKYIMHOCTH

BCEX BBIABJICHHBIX KJIACCOB OOJ€3HEH), JETepPMHUHHUPOBAHHOTO a3pOTE€HHOM IKCMO3UIUCH, 10
IIPOBEJIEHHBIX BO3/1YXOOXPAHHBIX MEPOIIPUSITHIA;
cp\,, — cpemHee 3HaueHHe IIPMYMHEHHOTO Bpela B BMAe HeraTuBHOro >ddexra (110

COBOKYIIHOCTH BCEX BBIABICHHBIX KJIaccoB OoJie3HEH), JEeTepMHHUPOBAHHOIO a’pOreHHOM
HKCIO3KLHEH, T0cie IPOBENEHHBIX BO3AYXO0XPaHHBIX MEPOTIPUSTHH.

3.10.8. Ouenky 2¢b}eKTUBHOCTH IIPeIOTBPAILIEHHOT0 Bpeaa, 1eTePMUHUPOBAHHOTO
a’pOreHHOUN JKCITO3ULIMEHN, [10CJie MPOBEACHHBIX BO3LYXOOXPAaHHBIX MEPONPUSITHH
OCYILECTBJISIIOT B COOTBETCTBUU CO LIKAJIOM, NpeicTaBieHHOM B Tabnuue 22.

Tabnuua 22
Ouenka 3¢ ¢peKTHBHOCTH 3aILJIAHHPOBAHHBIX (BHEeAPEHHbIX) BO31YX00XPaHHbIX
MepOoNpUSATHI 0 KPUTEPHAM NPEAOTBPALICHHOI0 BpeAa 310POBbI0

JppexTuBnocts (I), % Crenenb 3¢ PeKTHBHOCTH
0—-20 HenpuemieMas
20--40 HU3Kas
40 —60 npuemiemast
60 — 80 JIOCTATOYHAas
80— 100 BBICOKAsI

@®opmupoBaHue  TaOMMLBI MO  pe3ysibTartaM  OUSHKH  d(deKTHBHOCTH
3anJIaHUPOBAHHEIX (BHEAPEHHBIX) BO3yXOOXPaHHBIX MEPOIPHUATHH MO KPUTEPHSIM
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IPeIOTBPAIIeHHOTO Bpela 3J0POBBIO TPOBOAST IO IMIAOJIOHY, MPEACTABIECHHOMY B
Tabauie 23.

Tabauna 23
JPpPpexTHBHOCTD 3aNIAHHPOBAHHBIX (BHEIPEHHBIX) BO3TYyX00XPAHHbIX
MeponpHATHIi 0 KPHTEPHSM NMPeIOTBPAIEHHOT0 Bpeaa 310POBbI0

CoBokynHblii NpHYHHEHHbIH Bpel,
AeTepMHHHPOBAHHDII a3pPOreHHOH
IKCNO3HIHeH JddexTHBHOCTD Crenensp
JI0 TIPOBEICHNUS MoCJIe IPOBEJACHUS ), % dpPeKTHBHOCTH
BO3yXOO0XpaHHBIX BO3yXOOXPaHHBIX
MEPOIPUATHI MEPOIPUATHI
cpAr cpv, 3

3.10.8. Jlns  oObeKTUBM3ALUMM  OHEHOK  3(PQPEKTUBHOCTH  BHEAPEHHBIX
BO3LyXOOXPAaHHBIX  MEPONPUATHA  HEOOXOQUMO  MpOBEIAeHHUE  JUHAMHUYECKHUX
HAOMIONEHUII ¢  MOBTOPHBIM  CHELUUANBHBIM  METUIIMHCKHUM  00Cjie10BaHHEM
(1. 3.3.3) penpe3eHTaTUBHOIN BEIOOPKH JIHIL B 30HE MO SKCMO3HLIKEH, BKITIOYAIOIIEM BECh
KOMIIJIEKC [MAarHOCTHUYECKHX MEpONPUATHUA B COOTBETCTBUU C METOAMYECKUMHU
ykazaHusiMu®’,

3.10.9. [omro cyMMapHOro 4ucia JIMI € MPUYMHEHHBIM BPEIOM 3I0POBBIO,

JETEPMUHHUPOBAHHBIM ad3pOTr€HHOM 3JKCHO3UUMEHN, M0 KaXAOMY Kiaccy Oosie3Hen
(>, N?") m mo COBOKYNHOCTH KiaccoB OonesHell (D N*"), mocne BHespenus

BO3/lyXOOXPaHHBIX MEPOIPUIATHHA PACCUUTHIBAIOT OT KOJMYECTBA JIMII (n) B BEIOOpPKE, H

BbIpaxatot B Yo:
2 NT 2 Nt

100 % y —————-100 o
n n

3.10.10. CpaBHUTENBHBIN aHAJIKU3 MOJIM CyMMapHOTO YHCia JIML ¢ NPHYUMHEHHBIM
BpEIOM 3JI0POBBIO, [ETEPMUHHUPOBAHHBIM a’3pOr€HHOM SKCMO3ULIMEH, 10 H Tocie
BHEJIPEHUs BO3LyXOOXPaHHBIX MEPONPHUATUI MO3BOJIUT OLEHUTH HX (D (HEKTHBHOCTS.

Meponpustus cuuTaroTcs 3PGEKTUBHBIMH, €CJIM YacTOTa IPHYMHEHHS Bpela
IKCIIOHWPOBAHHBIM UHIUBU/yyMaM COCTaBjsgeT He Gonee 1%10,

3.10.11. Tlpy oOTCYTCTBHM WM HHU3KOH 3PHEKTUBHOCTH BO3IYyXOOXPAHHEIX
MEPONPUATHHN TpeOyeTcs pa3paboTka (MIaHHPOBAaHUE) TOMOIHUTEIBHBIX MEP, a MMPH HX
U30BITOYHOCTH LieJiecoo0pa3Ha KOPPEeKTHPOBKaA JJIs MepeBoia CTeneHn d3PPEKTHBHOCTH
B KaT€TOPUIO «J1I0CTATOUHOY.

MYV 2.1.10.3165-14 ot 23.05.2014.




42

3.11. DxoHoMHYeckasi OleHKA 3PPEeKTUBHOCTH MJIAHA BO3AYXO00XPAHHBIX
MEepPONPHUATHIA M0 CHHKEHHIO BLIOPOCOB 3arpA3HAIOIINX BelleCTB
B aTMoc(epHBIii BO3AYX MO OTHOUIEHHIO K HCXOHOMY YPOBHIO
BAJIOBOI0 BhIOPOCA, MOAJIEKALIET0 KOPPEKTHPOBKE

3.11.1. Ouenky »5>kOHOMHYECKOH 3(¢()EKTUBHOCTH IIJaHa BO3LYXOOXPAHHBIX
MEPOIPUITUN MPOBOIAT HA OCHOBAaHUU CPAaBHUTENIBHOIO aHAIW3a JAAHHBIX MO 00beMy
(GbUHAHCHPOBaHMS, 3alUIAHUPOBAHHOMY KaXIbIM XO3SMCTBYIOIMM CyOBEKTOM JUis
CHIDKEHHS BAJIOBOrO BHIOpOCA M0 OTHOLISHHIO K UICXOJAHOMY YPOBHIO BaJlOBOTO BBIOpOCA,
MOJ1JIeXKAIlEero KOPPEKTUPOBKE.

3.11.2. Pacuet cpeaHeil CTOMMOCTH 3aTpaT Ha CHUXKEHUE OAHOM Thica4U TOHH (M)
BaJIOBOI'O BEIOpOca B aTMochepHblid Bo3ayx (MJIpA. pyO.) A KaKI0ro XO35UCTBYIOLIETO
cyOBeKTa mpoBoasT 110 hopMyie:

F

Mz—n;, (24)

rac M - CpCAHssdl CTOUMOCTL 3aTpaT HAa CHHXKCHHC 021H0171 THICAYHU TOHH BaJIOBOTO BBI6pOC3
XO3SICTBYIOIIETO CYObEeKTa, MIPA. pyO./ThIC. T;

F — 3zannanupoBaHHbii 00beM (PHHAHCHPOBAHHS (CYMMa BCEX MCTOUYHHUKOB (UHAHCHUPOBAHMS),
MIpI. pyo.;

W — 3amiaHupoBaHHAs Macca CHIKEHHS BEIOpoca, THIC. T/TO.

3.11.3 Pacuer OpHEHTHPOBOYHOW CTOMMOCTH 3aTpaT Ha BO3AYXOOXPaHHbBIE
MEpONPUATHUS O peajiu3aluy TONOJIHUTENBHO K 3allJIAHUPOBAaHHOMY CHHYKEHHUIO MacChl
BEIOPOCOB B aTMOC(hEpHBIH BO3AyX IS KOKIOTO X03sHCTBYIONIEro CyObeKTa NPOBOJST
no Gopmyre:

AVipy - M,

M, =Bew My
Ve T 1000 (25)

rae M,

odul

— OPHEHTHUPOBOYHAS CTOMMOCTD 3aTpaT Ha MEPOTIPHATHS IS PealU3alii CHHXKEHUS
JIOTIOJIHMTEIBHO K 3allJITAaHHPOBAHHOH Macchl BBHIOPOCOB IO KAXKIOMY XO3SHCTBYIOLIEMY CYOBEKTY,
MIIpJL. pyO.;

AV, —macca BBIGpOCa 3arpA3HSIOIMX BEWECTB B aTMOC(EPHBII BO3YX, Ha BENUYHHY KOTOPOH
TpeOyeTcs NOMOTHATEIFHOE CHIDKEHUE, T/TO;

M, — cromMocTh 3arpaT Ha CHHXKCHHE OJHON THICSYHM TOHH BalOBOIO BHIOpOCa,

OCYIIECTBIAEMOTO XO3IUCTBYIOIIMM CyOBEKTOM, MIIpA. PyO./THIC. T.

3.11.4. ®opmupoBaHue TaONHLbBl COTJACOBAHHBIX 3HAYECHWM [JaHHBIX MO
OPUEHTHUPOBOUHOW CTOMMOCTH 3aTpaT Ha MEPOIPHUATHS 110 pealiu3alyi JOIOJHHUTEIBHO
K 3aIJIAaHAPOBAHHOM MacChl BRIOPOCOB B aTMOC(hEpHBIN BO3AYX, TpeOytollel cCHUXeHUs,
IUIS KOKIOTO XO3SMCTBYIOUIETO0 CyOBEeKTa MPOBOJAT MO 11a0JOHY, NPEICTaBICeHHOMY B
tabnuue 24.




43

Tabauua 24
OpHeHTHPOBOYHAS CTOMMOCTB 3aTPAT HA MEPONPUATHS NO peaN3alUuH
JAONMOJIHUTEbHO K 3aNJIAHHPOBAaHHOH Macchl BLIOPOCOB
B aTMocdepHbIii BO3AYX, TpeOyIoleii CHUKEHHS, 1JIsl KaXkKIA0r0
X03M1fiCTBYIOIIEro cy0ObeKTa

" N OpHeHTHPOBOYHAS CTOHMOCTh 3aTPAT HA MEPONPHATHHA J10
Xo3aicTBYIOIHH -
VBB eKT peaJu3aliHU J0M0JHUTEIbHO K 3allJIAHHPOBAHHOH Macchl BLIOPOCOB B
y aTMoc(epHbIii BO3AYX, TpeOyloleii cHHKeHHs (MJIpA. pyo.)
lIpennpustue | M;
IIpennpusitue m Mm

3.11.5. Ouenka 3KOHOMHUYECKOH 3(PPEKTUBHOCTH peallu3aldid MEpONpHUATHH MO
CHW)KEHHIO YPOBHEH 3arps3HeHuUsi aTMOC(hEpHOro BO3yxa MOXET ObITh BBIIIOJHEHA KaK
Ha OCHOBAHMH OLIEHKH Bpena 340poBbio (HacTosiue MY), Tak 1 Ha OCHOBaHUM OLICHKH
PUCKa 310POBbIO HACENIEHHUS B COOTBETCTBUM ¢ METOJMYECKAMH PeKOMeHauusamu’!.

TMP 2.1.10.0156-19 ot 02.12.2019; MP 5.1.0158-19 ot 02.12.2019.
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[Tpunoxenue 1
Kk MY 2.1.10. -20

Hepeqeﬂb XHMHY€CKHX BC€HICCTB H OTHOINNATOI€CHCTHYCCKHE MEXAaHH3MbI UHX BOSI{Ci’iCTBHﬂ HA OpPra’vbl H CHCTEMbI

MPH XPOHUYECKOH IKCNO3HLUHH (IpUMep)

KJIICTYATKH

HaumMenoBanue
HaumMeHoBaHue kjacca 0ojie3Hu .
XUMHUYECKOro MexaHu3M BO3AeHCTBUSA
(no MKB-10)
BellieCTBA
AJIIOMUHUH BoJ1e3H1 KOXH H MOAKOXKHOM Bo3aedcTByeT Ha TKaHEBbIA TFOMEOCTa3 B JNMIEPMHMCE B BUAEC MHUTOTHYECKOH aKTHUBHOCTH KEpPaTHHOLIMTOB, WX

nuGdepeHUMPOBKH U MUIPaLUK B BEPTHKAJILHOM HANpaBJICHWH, aNoNTO3a KEPATHHOLMTOB U IKCHOIUALNN KOPHEOLINTOB.
BosneiicTByeT Ha (hakTop Hekposa OfyXoi, HHTEP(EPOH, JTUMOMONKCAXapUbl, HHTEpIeHiknHbl 8, 1, KOTOpbIE CNOCOOHBI
MHJYLIUPOBATh SKCMPECCHIO AAre3HBHBIX MOJICKYJT MEXKIETOUHOrO B3aUMO/IHCTBUS Ha KEPATHHOLMTAX W SHAOTENHAN bHBIX
KJIETKAX COCYI0B KOXKH '

bone3HN KOCTHO-MbILIEHHOI
CHCTEMBI M COCIAHHHUTENIBHOH
TKaHHW

Yepes rUAPOKCUIILHYIO Tpynny (GOpMHUPYeT C LHTPaTOM METAIOUMTPATHBIR KOMIJEKC, MpensTCTBYOWHA  pocTy
kpuctanios ¢ocdara KaiblUUs W yrHETAOWMH MUHEpanu3aumio octeonna®’. ObnanaeT CUHEPTU3MOM AEHCTBUS ¢ PTOPOM
NpH UX KOMOMHAPOBAHHOM MOCTYMIEHUK*

BonesHun HepBHO#i cHcTeMbI*

Hapywaet npouecchl reHepauuu, MpoBeAeHUs U Nepenavyu HEPBHOIO UMITYJILCA MOCPEACTBOM aCTPOLUT-3aBHCUMOTO
YCHIIEHUS OKUCIUTENILHOTO CTpecca, MOTEHUMPOBAHUA JKCAHTOTOKCUYHOCTH, CUHANTHYECKOW U HEMPOBACKYISPHON
AncGYHKUMM, HellpoBocnanieus U rubenu HelipoHos®

#2 Pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells //Proc. Natl Acad. Sci. USA. 2001. Vol. 98. P.3156-3161.

# IlUyraneii W.B., Tapabamkny A.B., Umownn M.A., Cyaapukos A.M. HekoTopble acnekTbl BAWAHUS ATIOMMHHS M €rO COEAMHEHUH HA JKMBbIE OPraHM3Mbl.
Oxonoruveckas xumus. 2012. Ne 21(3). C.:172-86.
4 Sharma Shweta, Sharma D., Sharma S., Rajawat A, Jain S., Upreti N., Yadav A., Pandey A.. Sharma K. P. Comparative study on acute toxicity of fluoride, aluminium
and aluminium fluoride to Swiss albino mice // Australasian journal of ecotoxicology. 2010. Vol. 16. P. 41-47.

¥ Salmina A. B., Petrova M. M., Taranushenko T. E., Prokopenko S. V., Malinovskaya N. A., Okuneva O. S., Inzhutova A. 1., Morgun A. V., Fursov A. A. Alteration of
neuron-glia interactions in neurodegeneration: molecular biomarkers and therapeutic strategy // Neurodegenerative diseases: processes, prevention, protection and
monitoring / ed. R. C.-C. Chang. Rijeka: InTech, 2011. P. 273300; Deloncle R., Guillard O, Clanet F., Courtois P., Piriou A. Aluminum transfer as glutamate complex
through blood-brain barrier. Possible implication in dialysis encephalopathy.Biological Trace Element Research.1990; 25: 3945; Levesque L, Mizzen CA, McLachlan
DR, Fraser PE. Ligand specific effects on aluminum incorporation and toxicity in neurons and astrocytes.Brain Research. 2000; 877: 191202; Yokel R., The toxicology
of aluminum in the brain. Neurotoxicology. 2000. Ne 21(5). T. 813-829.
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HaumenoBaHue
XUMHU4ECKOro Haumenosanne kriacca Gosiestn MexaHu3M BO3AEHCTBHS
(no MKB-10)
BELLECTBA
Bone3Hu opraHoB abixaHusa* BhI3bIBaeT BOCHANEHHE M NIOBPEXKAEHHE TKAHEN, YMEHbIIEHHE KOINYECTBO GOKATOBUAHbBIX KJIETOK W TOJIUHHY 3MUTenus*S,
UTO MPUBOAWT K COKPALUCHUIO mMysa GaroluuTHPYOWUX Makpoparos u 3NUTETHANbHbIX KIETOK, YHacTBYIOWNX B 3aLIATHON
(YHKLHH AbIXaTeNbHBIX MyTel OT HErAaTUBHOTO BO3AEHCTBHS 3arpsA3HAIOLLNX BeLecTB arMocepHoro Bo3ayxat’
Bose3Hu 31a0KpuHHO# cucTembl, |Bbi3biBaeT HapylieHue ¢ocdopHoro oOMeHa (MpH XpOHMYECKON MEPOPANLHOM IKCMO3ZULMK), YTO BEAET K CHWKEHUIO
paccTpoiicTBa NUTaHus U BCACHIBAHUA TJIIOKO3bI M3 KHLIeYHHKa. B pe3ynbTate BO3HMKAeT THMOTJIMKEMUsA, NAJaeT ypOBEHb TJIMKOre€Ha B MEYEHH,
HapylueHus oOMeHa BellecT* BO3DACTAET YPOBEHb JIAKTATA B NIEYEHH U NMUPYBaTa B MeYeHH u Mbiwinax*®
bBonesHu cuctembl YacTuipl OKCHAA allOMUHUA pa3sMepoM MeHbllue 20 HM CHOCOOHb! MPOHMKATh B CUCTEMY KPOBOOODALUEHMS, A€ MOTYT
KpoBOOOpalleHus BbI3bIBaTh KapAMOBACKYJIApHble 3a00neBaHMs, TakHe Kak aTepockjiepo3 U TUMEPTOHUSA, € OOJbLIOH BEPOATHOCTHIO
TpoM6006pa30BaHHs B pe3yJibTaTe CBEPTHIBAHUS KPOBH WM HApyuieHUs (BYHKLMI MM CTPYKTYPbI COCY IMCTOTO SHA0TENUA Y.
B u30bITo4HbIX KOHUeHTpauusax AMK urpaioT BaxHylo pojib B naroreHese psla CepaeuHO-COCYNMCTbIX 3a00/eBaHHi.
LleHTpanbHbiii MEXaHH3M MpoLecca — 3TO 00pa30BaHUE OKHC/IEHHbIX NTHNIONPOTENHOB HU3KOH IJIOTHOCTH, B NEPBYIO O4EPED,
OKHCIEHHBIX (OCHOIUNUIOB, MOBPEKAAOUIMX IHAOTENHH, U ¢ NoMoublo depmenTa dochonunassl A2 pacnafatolMxcs ¢
o0pa3oBaHUEM MPOBOCMATUTENbHBIX M MPOATEPOreHHbIX MEAHATOPOB € MHOTOYMCIIEHHBIMH MEXZHM3MaMu peanu3auuu
Janubix Bansuuii, Cocyauctas GyHKIMs cTpaiaeT NepBUYHO BCICACTBUE CHWKEHUA GnoaocTynHocTH NO U NOCTOAHHOTO
YBENUYEHUSA NPOAYKLMH aKTHBHBIX POPM KUCI0pOAa 1 a3ota>’
BposkaeHHble aHOMAWH, CrniocofGeH MpoHUKATL Yepe3 IUTalUeHTy W HAKaruiMBaTbCs B TKAHAX IJI0JA, BbI3bIBAA Pa3jiMYHble HAPYLIEHHS DPa3BUTHS,
aedopmauny 1 XpOMOCOMHBIE BKJIOYass BHYTPUYTPOOHYIO CMepTh, [OPOKM pa3BUTHA, 3aMedieHHOe (HOpMUpOBaHME CKeJleTa, 3alePHKy pocTa (no
HapyLlLeHUs JaHHBIM JKCIEPUMEHTAJILHBIX UCCIEN0BAHMI)!
dropucTbie bone3Hu KoK W NOAKOKHOMN HapywaeT TkaHeBOM roMeocTas B 3MUAEPMHUCE B BUE MUTOTUYECKOH aKTHBHOCTH KEPATHHOUMTOB, UX AM(PEPEHIMPOBKH U
razoo0pasHblc KIETYaTKU MUTpaU¥H B BEPTHKAJILHOM HampasieHWH, anonro3a KepaTMHOUMTOB M Jkcdoauaunyu KopHeouuToB. Bo3saeiicteyer Ha
COEIMHEHHS GhakTop HEKpo3a OMyXoiH, UHTepPEpOH, Junononucaxapuabl, WHTepneiikuHel 8, 1, uTO CMOCOOCTBYET 3KCIPECCHH

46 Carvalho-Oliveira R., Pires-Neto R.C., Bustillos J.O.V., Macchione M., Dolhnikoff M., Saldiva P.H., Garcia M., Bueno Garcia M.L. Chemical composition modulates
the adverse effects of particles on the mucociliary epithelium. Clinics. 2015; 70(10): 706-13. Doi: 10.6061/clinics/2015(10)09.

4 Koanakosa A.®., Ulapunos P.H., Konnakos ®.A. O ponu 3arpssHeHds arMocepHOro BO3AyXa B3BeLUEHHbIMH 4acTHLAMM B NAaTOreHe3e XPOHHUYECKHUX
HeuHpeKUHOHHBIX 3a60neBaHunit. CuOupckuit MeanUunHeKKi xypHan. 2018; 33(1): 7-13. Doi: 10.29001/2073-8552-2018-33-1-7-13.

% lyraneit U.B., I'apabamxny A.B., Umoumn M.A., Cynapuxoe A.M. Hekoropble acrektbl BiIHSHUS alIOMMHHS W €rO COEIMHEHWH Ha XKUBbIE OPraHW3Mbl.
Dkosoruueckas xumus. 2012, Ne 21(3). C.172-86.
¥ Yildirim A., Ozgur E., and Bayindir M. Impact of mesoporous silica nanoparticle surface functionality on hemolytic activity, thrombogenicity and non-specific protein
adsorption // Journal of Materials Chemistry B. 2013. Ne 1.P. 19091920.

59 Hajjar D.P., Gotto A.M. Biological relevance of inflammation and oxidative stress in the pathogenesis of arterial diseases. The American journal of pathology.2013;

182 (5) 1474-81.

! Hlyraneit U.B., Fapabampkuy A.B., Umownd M.A., Cynaprukos A.M. HekoTopble acnexTb! BAHAHUS aTIOMUHHUS W €r0 COEAMHEHNH Ha XKUBbIE OPIraHU3MbI.
Okosnoruueckas xumus. 2012; 21(3):172-86.
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HaumeHoBaHue
HaumeHoBaHue kiacca 001€3HU "
XUMHYECKOTro MexaHu3M BO30eHCTBUS
(no MKB-10)
BCLUECTBA
aJAre3uBHLIX MOJIEKYJl MEXKKJIETOUHOTO B3aMMOAEHCTBUS Ha KEPAaTHHOLMTAX M 3HAOTENHANbHbIX KINETKaX COCYAOB KOXH>2.
Bo3zaencTByeT Ha KOXy, BbI3bIBas pa3ApakeHHE KOXKH M CIIU3UCTBIX 00010ueK, BKIOYAs 3y, XKEHHE 1 Chinp>
Bojie3Hr KOCTHO-MbILIEYHOMH Bhi3biBaeT pe30opOUMIO KOCTHOM TKAHK B CIICACTBUE HCKITIOYUTENIBHO BbICOKOH peakUMOHHOM criocobHocTH Gpropua-uoHa
CUCTEMBI U COEIMHUTENLHOM JeKaNLUMHUPYIOLIETO AeHCTBUA Ha MPOTOMIIA3MY KJIETKH. XapaKTepHO BbIPAXKEHHOE MUTOTEHHOE NIEHCTBUE Ha 0CTEOONACTSI,
TKaHU* YTO HApYLIAET KajbliMeBblH 6anaHc™ n cuHTe3 KoJlareHa B KOCTHOW TKaHW. M3MeHsieTcs cTpykTypa, GU3MKO-XuMUYeckHe
CBOMHCTBA KOCTH, UTO CHOCOOCTBYET aKTUBU3ALIMM OCTEOKIACTUYECKOH peakLMy ¥ HapyWEeHUIO PEMOAENUPOBAHHS KOCTHOM
tkauu>®. O61anaeT CHHEPru3MOoM AelCTBHUS ¢ alIOMHHIEM NPU UX KOMOWHHUPOBAHHOM MOCTyIJIEHHU®
BoJie3H HEpBHOW CUCTEMBI Hapyuiaet HEpBHO-MbILLIEYHYIO MPOBOANMOCTD. BinseT na yBenuueH1e NoCTCMHANTHYECKOI wenu’’.
bone3Hu opraHoB ablxaHus* BoI3bIBaET KaTapaibHble M3MEHEHHUs CAM3UCTON OOOMOUKH ABIXATEIbHOrO TPAaKTa arpoduueckoro xapakrepa. MexaHu3m

NOPaXKeHUs IEMKMX BKIIOHAET OKMCIIMTENbHbIH MPOLIECC MOBPEXICHHS IMUTENNANbHBIX KIETOK M AlIbBEOIOUNTOB, OCOGEHHO
nocie pa3pyLeHUs X 3aIMTHOTO COS U Pa3BHTHs BOCTIANMTENbHON peakuun’®

Bonesuu sH10kpuHHOM cucTembl, |HapyinaeT 6MOCHHTE3 1 OGMEH aHAPOTEHOB U 3CTPOrEHOB, YTO BLIPAKAETCS B CHIIKEHUH NMPOLYKLMHU TECTOCTEPOHA Ha (oHe
paccTpoicTBa MUTAHHS W MOBbILLIEHHOrO 00Pa30BaHHSA ICTPOTEHOB, HAPYLIEHHE IHAOKPHUHHON (yHKUMM roHad. CHikaeTcs TupeoTponHas (yHKUHA
HapyLUEHNA 0OMeHa BeleCTB FUNOgU3a: B KPOBU YMEHBUIAETCS KOHLEHTPALMS THPEOTPOIHOrO FOPMOHA, MOBBILIACTCA KOHUEHTPALHMSA COMATOTPOIHOrO
ropmona. CHauana cHuxaeTcs koHienTpauus T3, a koHuenTpaumns T4 ocraetcs 6e3 M3MEHEHHH, T0CTOBEPHO [1OBbILLAETCS
KOHLEHTpaLKs Ka/lbUMTOHHUHA®

Bonesnu cuctembl Puck pa3BMTHs apTepUaNbHOIl TWMEPTOHMHM, HAPYLWEHWH JIMIMAHOrO OGMEHa, MPY 3TOM MOBBILIACTCS COAEPIKAHUE
KpOBOOGpalleHHs XOJIECTEPHHA M JIMIIONPOTENIOB BBICOKO IITOTHOCTH B CbIBOPOTKE KPOBU®

32 pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells //Proc. Natl Acad. Sci. USA. 2001. Vol. 98. P. 3156-3161.

53 Review of fluoride: Benefits and risks, report of the ad hoc subcommittee on fluoride of the commiittee to coordinate environmental health and related programs. U. S.
Department of Health and Human Services, Public Health Service. Washington, DC. 1991. 233 p; Toxicological profile for aluminum. Agency for Toxic Substances and
Disease Registry (ATSDR).U.S. Public Health Service, U.S. Department of Health and Human Services 2008.Altanta, GA. 357 p.

3% Cerklewski F.L. Fluoride bioavailability nutritional and clinical aspects // Nutr. Res. 1997. Vol. 17. Ne 5. P. 907-929.

3 Unrokcukauus Gpropom u ero coeannennsmu / XKypasckas H.C., Pywenko H. A., Okynb b. B u 1p.: YueGnoe nocobue. Brnagusoctok: Meaunuuna JIB, 2014. 54 c.
% Hlyraneii U.B., lapabamkuy A.B., Mmouwmn M.A., CynapukoB A.M. Hekoropble acnekTbl BJIMAHMS aJIOMUHHA W €ro COEAWHEHHH Ha HKHUBblE OPraHW3Mbl.
Dkonoruveckas xumusa. 2012; 21(3):172-86.

37 Jlonckux U.B. Bauanue drropa v ero coeauHenuii Ha 310poBbe HaceaeHus (O630p aanusix auteparypni). brosuerens BCHL CO PAMH, 2013, 3 (91), Yacts 2. C.179-
185.

8 Ypsacves O.M., Uyntbikepa E.I'., [Tandunos I0.A. Tokcuueckune nopakeHust opraHoB abixanus. M., 2015. 97 c.

39 [Hanuna T.H., Bacunbesa J1.C. OGLire Bonpockl TokcHieckoro aeiictaus dropa Cubupekuii MeanLMHekui sxypran, 2009. Ne 5 C. 5-9.

% Wang Shouying, Xi Jingzhuan, Li Fucheng, Yu Maojuan, Li Xinhua. Relationship between serum chemical element and endemic fluorosis // J. Xinxiang Med. Coll.
2005. Ne 3. P. 198-199.
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HaumenoBaHue
XMMHYECKOTO Hauwmenopanne knacca Gosesiin MexaHu3m BO3aeHCTBUS
(o MKB-10)
BEILECTBA

BpoxacHHbie aHOMaTUH, B OCHOBHOM TPOMCXOIMT YBeJMUEHWE MPOM3BOACTBA AKTUBHBIX (HOPM Kucnopona (OCOGEHHO CymepoKcHAa), YCHICHHE

nedopMali U XPOMOCOMHbIE OKHCIMTENILHOIO CTPECCA, NOBLILICHUE TIEPEKHCHOTO OKUCIIEHMUS JIMITUIOB M U3MEHEHHUS B AKTUBHOCTh MHOIHX (epMEeHTOB,

HapyLICHUA YTO CMOCOBCTBYET HAPYLUEHHIO MUTOXOHAPHANLHOTO MeTal0Iu3Ma U MPHBOMT K HapyUieHUo muToxoHuapuaibHoii JIHK, ee
penapaumy®’

BonesHu KOXH U NOAKOKHOM BosaeiicTByeT Ha TKaHEBBI TOMEOCTa3 B OMUAEPMUCE B BMIC MHUTOTHUECKOH AKTUBHOCTH KEPATUHOLMTOB, WX

KJIeTHATKY AudhepeHUMPOBKK ¥ MUTPALAY B BEPTHKAILHOM HAMPABICHWH, afONTO3aKePaTMHOLUNTOB W 3KC(HOIHALIH KOPHEOLIUTOB.
BoszaeiicTByeT Ha (akTop HEKpo3a OMyXOiaH, UHTep(hEpOHa, JUnonoaucaxapuibsl, HHTepaeikuH 8, 1, KoTopbie CIIOCOOHDI
VH Ly LUPOBATb KCMIPECCHIO AAME3WBHBIX MOJIEKYJI MEXKKIECTOUHOTO B3aUMOLENCTBUS HA KEPATUHOLIMTAX W IHIOTENHANIbHBIX
KETKaX CoCyIoB KOKH®

Bonesuu KOCTHO-MbILIEY HOM Hapy1uaet npouecchl GHOCHHTE3A H MUHEPAIM3ALIMH KOCTH BCIIEACTBUE YTHETEHUS MPOLECCOB Pe30pOLIMH B KOCTHOMN TKaHMN.

CUCTEMBI M COEAMHNTENBLHO Mponcxoant u3bbITOUHAs OccHuKauns MeTagu3apHbiX OTAENOB, yBENHUEHHE pa3sMepoB KOCTHhIX Tpabeky.. Hapyuiaer

Mapranel TKaHU MPOLIECChl  KOCTHOTO PEMOAC/IMPOBAHUS, YTO XapaKTepu3yerTcs W3MeHeHuem YPOBHA N-0CTeokanbUuHa, KOCTHOTO

usodepmenTa wenouHoi pocdarasbl. M3meHerne KOCTHOH MIIOTHOCTH OTpaxkaeT cofepxanue C-KOHLEBbIX TEJAONENTHIOB,
TAapTPaTPE3MCTEHTHON KUCIOii ocaTasbl B ChIBOPOTKE KPOBH S

BoJe3Hn HEPBHOM CUCTEMBI BbI3bIBAET NPAMOE [10BPEKAEHUE ACTPOLIMTOB (KNETOK HEWpOrnn). Pa3enBaeTcs ravaneHas ancdyHKUMSA, CEACTBHEM YErO
ABJISETCA NOPAXKEHUE HEHPOHOB W HapylleHUe MpOLecca CHHTE3a MeAHATOPOB BO30YXKIEHUS W TOPMOXKEHHs, 4YTO
cnocoGCTBYET IKCANTOTOKCHUECKOMY 3P dekTy®

BoJIg3HM OPraHoB [biXxaHus* HapywaeT ¢yHKUMIO OpraHoB AbIXaHWs, B TOM 4MCle C Da3sBUTHEM CEeHCHOWINM3AUMK, TUMQO-NponndepaTHBHbIX
M3MEHEH U BEPXHUX JbIXATENbHBIX MYTEM, aCTMATH4ECKOTO OPOHXUTA, OPOHXHANLHOMN acTMbI®

' Dec, K., Lukomska, A., Baranowska-Bosiacka, I., Pilutin, A., Maciejewska, D., Skonieczna-Zydecka, K., Gutowska, 1. Pre-and postnatal exposition to fluorides induce
changes in rats liver morphology by impairment of antioxidant defense mechanisms and COX induction. Chemosphere, 2018. 211, [112119.
doi:10.1016/j.chemosphere.2018.07.145

62 Pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells //Proc. Natl Acad. Sci. USA. 2001. Vol. 98. P. 3156-3161.

3 BozneiicTBUE HA OPraHU3M HEIOBEKA OMACHBIX W BPEHBIX 3KONOrHueckux (akropos. Metponoruueckue acnextol. B 2 1./ noa pea. JI. K. Hcaesa. T. 2. M.: TAUMC,
1997. 496 ¢; OcTeoKalbLIMH y MPAKTUUECKH 310POBbIX AETEH paHHero u aollkoasHoro sospacta / JI. A. Ulennsaruna // Poccuiickuit neanarpuueckuii xypuan. 2005. Ne
1. C.48-52.

4 OcTeoKanbLMH Yy NPAKTUYECKH 3A0POBbLIX AETEH paHHero v aowkosibHoro Bospacta / JI. A. llennaruna // Poccuiickuii neanatpuueckuit xypuan. 2005, Ne 1. C. 48-
52.

%5 Bagga S., Levy L. Overview of Research into the Health Effects of Manganece (2002-2007) Report, Institute of Environment and Health for the Manganese Health
Research Program (MHRP), In-stitute of Environment and Health, Cranfield University [DaexTponnbiii pecypc]. Pesxxum focryna:  http:
www.manganese_health.org/data/assets/pdf file/0017/53171/Effects_of Manganese.pdf (nara obpawenus 12.01.2020).

% Toxicological Profile for manganese: U.S. Departmen of Health and Human Services. Agency for Toxic Substances and Disease Registry Division of Toxicology and
Environmental Medicine.Atlanta, 2012. 556 p.
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HaumenosaHue
XUMHYECKOTO Haumenosanue kiacca Gonesuu MexaHu3M BO3aAEHCTBUS
(rno MKB-10)
BELLECTBA

Bone3Hu cuctemsl Hapyuaer sHeproodOecneueHne wMuokapra. [lpy  uHbapkTe MHOKapaa CeNEeKTUBHO AKTHBHPYETCA  MMEHHO

KpoBoOOpaIeHHs MapraHue3aBucumas cynepokcuaauncmyTasa®’. B Tectax in vitro yCTaHOBAEHO yMEHBUIEHUE CHITbI COKPALEHNS MbILIEYHbIX
KJIETOK MHOKapAa, BIUIOTb A0 TNOJHON BO3MOXKHOCTH  COKpalleHHs  KapauomuouuToB. OOnanaet  BbICOKOMH
KOHKYPEHTOCMOCOOHOCTBIO K HOHAaM KalbLUsA, YTO MPUBOIAMUT K CYXKEHHIO KPOBEHOCHBIX COCYIOB M YMEHBLIEHHE KPOBOTOKA
B HUX (Ba30KOHCTPUKTOPHbIH 3 dekT)®

bonesHu 3Hn0kpuHHOM cuctemsl, |[TogaBasiet nodaMuHepruvecKyo MHrHOUPYIOLLYO (yHKUHIO Ha OCH runTanamyc-runodus-runodus, YTo MOKeT PHBOANTD

paccTpoicTBa NMUTaHUS U K yBeJIMueHMIO nponakThHa. [1pu 3TOM, yBENWYEHHE NPONAKTHHA MHIHOMPYET MOJIOBbIC MOPMOHBI, CHHAKEHHE KOTODBIX

HapylueHust oOMeHa BELLECTB (hopMupyeT 00paTHYO CBsi3b C FOPMOHAMH, CTUMYJIUPYIOLLMMHU M0JIOBbIC TOPMOHbI, TAKUMH KakK JIIOTEMHU3UPYIOLLUH FOPMOH
¥ GOTUKYNOCTUMYHPYIOUIHI ropMoH®

BpoxaeHHbIe aHOMAINH, OO6naaaeT BbICOKOH KOMIINEKCOOOPa3yoLe CrIoCOOHOCTBIO M CBA3BIBACT CYIb(PriapusibHbie rpynnbl ryTaTHOHA U OEKOB

nedopmanyn U XpoOMOCOMHbBIE nnasMbl KPOBH W TKaHeil M TeM CaMbiM 3aMyCKaeT MPOLECC AKTUBALMKU MEPEKUCHOIO OKMCIEHUS NMMUIAOB KIETOUHbIX

HapyleHus mMeMOpaH. VYcuiMBaeT MNpPOUECCHl MEPEKHCHOTO OKUCAEGHWA JMMNKA0B, MHULIMHUPOBAHHbIX 00pa30BaHMEM aKTHUBHBIX
CBOOOAHOpaAMKAILHBIX (OpM (THIPOKCHABHBIH pagukal, CynepoKCUIHbIH aHHOH, MepoKCUA BOAOCPOAa M Jp.) M, Kak
pe3yJbTaT, HapyllaeTcd aHTUOKCUAAHTHAS 3allMTa OPraHM3Ma, YTO MOKET NPUBECTH K PA3BUTHIO COCTOSHUS OKCHIATHBHOIO
cTpecca, ABJISIOIErocs OHUM U3 MYCKOBbIX MEXaHM3MOB B HapylleHUH (yHKLUUOHAIBHOTO COCTOSIHUA OPraHOB M CUCTEM
MHILEHeH ™. KoHueHTpupyeTcs B MHTOXOHAPHSIX, 4TO MHAYLMPYET  OKMCJIHMTEJIbHOE  NOBPEXICHHE
Ae30KcupHOOHYKnenHoBo# kucaothl (JIHK) kinetok, B ToM uucie B 0a3aibHbIX AApax rOJOBHOrO mo3ra’'

CauHeul bone3Hn koXk# U MOAKOKHON OO6pa3zyeT MUKPOYAcTHLbl B pe3yJibTaTe arperupoBaHus, KOTOpblE BCTYNAIOT B peaKUMHW C APYTHMMH XUMHYECKUMH

KJIETYaTKH COEIMHEHUSMH, BbI3blBast AepMaTo3bl. JlecKBaMUPOBaHHbII 3MUTENHI CNOCOOEH UTHTEALHOE BPEMS KyMY/IMPOBaTh Ha cebe
MHMKPOUACTHLbI CBUHLUA, 3al1MLIAS TEM CAMBIM HWXKHHE CIIOM IMUTENUA OT KOHTAMHHALMM uX CBMHLOM 2. BosaelictByeT Ha
TKaHeBbIH rOMEOCTa3 B MUAEPMHUCE B BUE MUTOTHUYECKOH aKTHBHOCTH KEPaTHHOLMTOR, UX AU depeHUIMPOBKH U MUIPaLUH
B BEPTHKAJIbHOM HAMpPaBJIEHHUH, anonTo3a KepPaTMHOLUMTOB M 3KC]oanalMy KOPHEOUHTOB; Ha (akTop HEKpo3a OnmyXouiu,

87 pattern of superoxide dismutase enzymatic and RNA changes in rat heart ventricles after myocardial infarction /M. Assem, J. R. Teyssier, M. Benderitter et al. // Am.
J. Pathol. 1997. Vol. 151, Ne 2. P. 549-555.

8 Zawadzki M., Gaé P., Poreba R., Andrzejak R. Modification of cardiovascular system in animals subjected to intoxication with manganese compounds Medycyna
Pracy, 2008; Vol. 59 (5), pp. 387-93. PMID:19227884

8 Kim, E. A., Cheong, H.-K_, Joo, K.-D., Shin, J.-H., Lee, J. S., Choi, S.-B., Kang, D. M. (2007). Effect of manganese exposure on the neuroendocrine system in welders.
Neuro Toxicology, 28(2), 263269, doi:10.1016/j.neur0.2006.07.013

0 Pakurckuii B. H., Oauna T. B. AHTHOKCHAAHTHBIA U MUKPODJIEMEHTHBIN CTATYC OPraHu3Ma: COBPEMEHHbIE NPOGIeMbl MarHocTikh // Bectuuk PAMH. 2005. Ne 3.
C. 3336.

"I Zheng W. Manganese inhibits mitochondrial aconitase: a mechanism of manganese neurotoxicity / W. Zheng, RenS., J.H. Graziano // Brain Res. 1998. 799. P.
334-342.

2 Kamy6a H.A. OcobeHHOCTH B3aMMOAECTBYS CBUHLIA C KO)Kel uenoseka. Laboratory diagnostics .Eastern Europe, 2015. Ne 34 (1516): C.194-201.
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vHTepdepoH, aunononucaxapuibl, UHTepaeiikunbl 8, 1, KOTOpble CMOCOOHBI WHIYLMPOBATH 3KCMPECCHIO AAre3MBHBIX
MOJIEKYJT MEXKKJIETOUHOTO B3aMMOAEIHCTBUS HA KEPATHHOLIMTAX M JHAOTEIHANbHBIX KIIETKAX COCY/IOB KOKH .

bone3suu KoCTHO-MbilLEeYHOT
CUCTEMbI U COEAMHUTENLHOM
TKaHHU

Croco6CTBYET IeMUHEPATH3ALIMH W CKNEPO3UPOBAHHMIO KOCTHOM TKaHu ™ 7>

Bosie3tn opraHoB AbIXaHHs

ManeHbKYe YacTHLbl CBHHUEA PachpelesifloTCs Mo 6OJbIIOH NOBEPXHOCTH aNbBEOJ JIETKUX M MPAKTHYECKH MOJHOCTHIO
abcopOupyloTea. YacTHiisl 60MblIero pasmMepa yIaifioTCs PECHUTUATBIM MUTENHEM AbIXaTENbHON CUCTEMbI H HaCTHUHO
NOr0IAI0TCS Makpodaramu’®.

Bosie3Hu HepBHOU cHCTeMbI*

O6naaeT KOHKYPEHTHBIM HHPHGUPOBAHUEM, YTO CBR3AHO CO CMIOCOBHOCTHIO 3amewlars Ousanenthoie (Ca?', Mg?*, Fe?) u
MOHOBaJieHTHble (Na+) KaTHOHBI, OKa3blBas BIIMAHUE HA Pa3inuHble GHOJOTHYECKHME NPOLECCH B opranu3me’’. OKasbiBaer
HeraTUBHOE BIHMAHUE HA TNpPOLECCHl BHEKJIETOUHOH M BHYTPUKIETOYHOH CHUrHANW3aUMM, anre3ud KiaeTok, $oaavuHra u
npoueccuhra Gesika, anomnTos, TPaHCIIOPT MOHOB, AKTHBALUMIO (EPMEHTOB, BbICBOGONKAEHHE HEMPOTPAHCMUTTEPOB W ap’s.
BbI3biBaeT HapylweHus QYHKuuii nepudepuyeckoil HEPBHOM CHUCTEMbI, 4YTO MPOABAAETCS CHHIPOMOM HadajibHOH
rioJiiHeiiponaTuM BCNEICTBHE JiereHepallii aKCOHOB, AEMHUDIUHU3ALIMH, COCYAUCTBIX paccTpoiicTB. Paspyliaet Hespenbie
KJIETKY aCTPONIMM U MPENATCTRYET HOPMUPOBAHHMIO MUEIHHOBO# 060n0uKK ™,

bousie3Hu cuctemMbl
kpoBoobpalieHus

Q6nanaer runepTeH3uBHbLIM ACHCTBUEM, OCHOBHBIM H3 MHOMKECTBA MEXAHU3MOB KOTOPOIO ABISETCA: MPSIMOe BO3NCHCTBME
Ha BO30YANMOCTD M COKPATUMOCTb CEpPACHHOIM MbILLLbI; CHIXKEH e 00pa30BaHus OKCHAA a30Ta; MOBLILIEHHDbIH TOHYC UEHTPOB
CUMNATHYECKON HEPBHOM CUCTEMbI; aKTHBALMA PEHHH-aHMMOTEH3UH-AIbIOCTCPOHOBOH CHCTEMbI; YCUIEHHE CHHTE3a
JHAOTENNHA; (HOPMHUPOBAHUE aTEPOCKICPOTHUECKHX MNOBPEKAEHHA CTEHOK COCYI0B. AKTHUBHpPYET [EATENbHOCTDb

73 Pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells //Proc. Natl Acad. Sci. USA. 2001. Vol. 98. P. 3156-3161.

" Youness E.R. Cadmium impact and osteoporosis: mechanism of action / E.R. Youness, N.A. Mohammed, F.A. Morsy // Toxicology Mechanisms and Methods. 2012.
Vol.22. Ne 7. P.560-567.
5 Cananruna JI.U., lyGeiikosckas J1.C., Cnaakosa F0.H., Mapkoa O.J1. ['urueHuueckas oueHKa yca0BHii Tpy/ia U COCTOSHUE 3/10POBbs HKEHLINH, 3aHATBIX MPOLIECcamu
naiiku // MeguupHa Tpyaa u npombliinieHHas skonorua 2000, Ne10: 8-13.

70 Kopbakosa A.W., Copkuna H.C., Mosoaxuna H.H., Epmonenko A.E.. Becenosckas K.A. Ceunel 1 ero aelicteus Ha opranusm (0030p autepatypel) / Meauuuna

TpyAa v npombiLuieHHas skosorua 2001, Ne 5: 29-34.

77 Lidsky T.1., Schneider J.S. Lead neurotoxicity in children: basic mechanisms and clinical correlates // Brain. 2003. Vol. 126. P. 5-19.

7® Shinkai Y.. Kaji T. Cellular defense mechanisms against lead toxicity in the vascular system // Biol Pharm Bull. 2012. Vol. 35. N. 11. P. 1885-91.

" Hosukosa M.A., [Tywkapes B.I"., Cyaakos H.I1., Hukudopos C.b.. l'onsadepr O.A., Ssepbaym [1.M BiusiHue XpoHHYECKOH CBUHLIOBOH MHTOKCHKALHH HA OPraH13M
uenopexa. CUOHMpPCKUIE MeaMUMHCKUI xyphai, 2013, Ne 2. C. 13-16.




51

HaumeHoBaHue
XUMHYECKOTO
BELECTBA

HaumeHoBaHue knacca 6onesHu
(no MKbB-10)

MexaHu3M BO3ACHCTBHSA

303MHOQUIbI BbLAEAIOT MEAMATOPbI, KOTOPBIE BbI3bIBAIOT JaNbHEMILEE OKUCINTENLHOE NOBPEXKAEHHE. B cllydasx Tskeaoro
OTpaBJieHMs HAOMIONAIOT OYArOBbIE YYaCTKH OTEKA CIIM3UCTOM 000I0UKH OPOHXOB € HACHILLEHHBIM HAKOMICHHEM OEJIKOBOTO
3Kccylnara B MONOCTSX ajibBeos, (POPMHUPOBAHME TMANMHOBbLIX MeMOpaH M aeckBamauuio anbeosountos 1 Tuna.
Perenepauus MMTENUS MPOUCXOAUT 33 CYET Mpoaudepalii albBeoJoUnToB 1l TUNa M MIOCKOK/IETOUHON MeTaniasuu
(6poHXHONM3ALMS dNUTENHS albBeos). JIpyrue MexaHu3Mbl NOPAKEHUA JIETKUX - OKUCIIMTENbHbIA NPOLECC MOBPEeKIEHMS
SMUTENATLHBIX KJIETOK U aJIbBEOJIOLMTOB, OCOGEHHO NOCIe Pa3pyLICHUs WX 3aLUMTHOIO CNOS Y Pa3sBUTHS BOCTIAUTENLHOM
peakunn®.

BonesHu cucremel
KpoBoOOpalleHus

BbI3biBaeT KapaHOBa3oTOKcHueckde 3(PGeKTbl, KOTOPbIE MOrYT BO3HHMKaTb B pE3YNbTATE HEHPOTOKCHUECKHX
IKCTPAaKapAHAIBHbIX BO3ACHCTBUH M BCJIEACTBME HEMOCPEACTBEHHOIO BIMSHHUA Ha CEpAlE W CTEHKY cocyda. BuizbiBaeT
3HAYUTENIbHbIC M3MEHEHHUS COCTOSHUA OKHMCJMTENBHBIX MPOLECCOB MHOKapja NMpU XpOMOBON HMHTOKCHUKALMH, KOTOpBIC
NPOSABIAIOTCS CHHKEHUEM AKTHBHOCTH TKAHEBOTO ABIXAHUS W OJNHOBPEMEHHBLIM YCWIECHMEM aHAdPOOHOro riaukonusa. B
JHEPreTHYECKOM COCTOSSHUM MMOKapzaa HaONoAaloTCs ONHOHANPAaB/IEHHbIE M3MEHEHUS — CHUXKEHHWE JHEPreTHYECKOro
noTeHlMasa cepaeuHoi MbIlLbI, YMEHbLIEHHE YPOBHA aneHo3uHTpUdocdara (ATD), cymMMbl aaeHHHHYKIECOTHIOB,
otHoweHne AT®/ apeHosunaudocoar (ADP) u sHepreTHyeckoro 3apsaaa. HapyleHHs OKUCIUTENbHBIX U SHEPTETHHECKUX
NPOLIECCOR CYUIECTBEHHBIM 00pa3oM OTPa)aroTcs Ha MPOHHULAEMOCTH MeMOpaH KapAMOMHOUMTOB, YTO, B CBOK OYepeilb,
COMpSKEHO C BbIXOJOM B KPOBb HEKOTOPbIX CEpPAEUHBIX (pepMeHTOB™.

bone3Hn IHAOKPUHHO cCUCTEMBI,
paccTpoicTBAa MUTAHUS U
HapyuleHus oOMeHa BELIECTB

CrtpymoreHHblii  3()ekT ¢ yBenHueHHEM MacChl LUMTOBMAHON Kene3bl M MPOAYKUHM THPEOWAHBIX FTOPMOHOB H,
O/IHOBPEMEHHO, CBA3aHHOE C GJIOKHPOBaHMEM psa (pepMEHTOB HapylleHue HoaHoro oGmenad’.

BpoxaeHHble aHOMaNH,
nedopMaLyu U XPOMOCOMHbBIE
HapyLueHus

VrHeTaeT KNETOUHYHO PENapauuio, MOBbILIAET YMCIIO0 aNONTHUPYIOLINX KIETOK, MHIyIUPYOLIMX (POPMHUPOBaHHE CBOGOAHBIX
panukanos. B 3THX yCIOBUAX BO3HUKAIOT MHOTOUHCIIEHHBIE OAMHOUHBIE PaspbiBbi JIHK, nepekpecTHbIe CBSA3H, YTO 3amycKaeT
NpOrpaMMHPOBAHHYIO CMEPTb KJIETKH "

Okcug azorta (1V) nnu
JIBYOKUCb a30Ta
(NO2)

Bone3Hu KoxH 1 NOJAKOKHOM
KJeTYaTKH

BosneificTByeT Ha TKaHEBbI romeocra3 B 3MUACPMUCE B BHIE MMUTOTHYECKOW aKTUBHOCTH KEPaTWHOUMTOB, HX
A depeHIMPOBKY U MUTPaLUMK B BEPTHKAILHOM HanpasicHUH, anonTo3a KEPaTHHOLMTOB W 3KC(HOIHALHMH KOPHEOLHTOB.
BosaeiicTByer Ha ¢akTop HEKpO3a OMyxoJiu, HHTepepOoHa, TUNONoNNcaxapuabl, HHTepAeHKUHbI §, 1, KOTOPBbIE CIOCOOHDI
WHIYLHMPOBATh IKCIPECCHIO ANF€3UBHBIX MOJIEKYJT MEXKJIETOUHOTO B3aUMO/IEMCTBHS HA KEPATMHOLIUTAX M SHAOTENNANbHBIX
KJIETKaX Cocyn08 kokn’'.

# Ypacve O.M., Uyntbikesa E.I., [Tandunos 0. A. Tokcuueckue ropakeHus opraHos apixarus. M., 2015. 97 c.

8 Krishna murthy, R.B. Effect of chromium (VI) exposure on serum amylase activity in chromium plating workers / R.B. Krishna murthy, [et al.] //Environ
Sci Indian J. 2007. Vol. 2, Ne 1. P.16.
% Muxaiinoa MU.B., Cmonsrun A.U., Kpacukos C.U., Kapaysios A.B. KomniekcHas otieHKka BO3CHCTBUS XPOMa HAa OPraHU3M KpbIC: UMMYHOJIOIUs, GHOXHUMMUSI,
MukpoaiemenTsl // UmmyHonorus. 2015; 36 (5): 300305.

" Pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells //Proc. Natl Acad. Sci. USA. 2001. Vol. 98. P.3156-3161.
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cUMNATUUECKON HepBHO# cucTeMbl®’. OkaspiBaeT NpAMOE IEHCTBUE HA IHAOTENHH COCYAMCTOrO pycia, CTUMYJTHpYOLLce
BIMSIHWE Ha 0Opa30BaHME DHIOTENHE, SBISIOLIErOCsS OJHMM H3 CAMBIX MOLLHbBIX COCYI0CYKHBAIOLIWX BewlecTsd!.

Bone3Hy SHAOKPUHHOM cucTeMbl, |BO3aeHCTBYET Ha THPEOMAHbIH OOMeH depe3s rMNOQM3APHbIE CTPYKTYPbl, C HApyWEHWEM MPOAYKUAM TFOPMOHOB

paccTpoHCTBa NUTAHUS U UTOBMAHO xkestesbl (T4)82. Onucana BbICOKass YyBCTBHTEILHOCTb HEPBHOM TKaHU K CBMHLY, B YaCTHOCTH, OJAKOPKOBBIX

HapyuieHus oOMeHa BelecT* obpa3oBaHuii.  MMeHHO HW3MEHEHUs, NPOUCXOLALIMUE B TUNOTANAMYCE, CAYXKAT IYCKOBbIM MEXaHWU3MOM peaKUWu:
KOPTHKOTPOIMH — PEJM3UHI-TOPMOH — KOPTHKOTPOMHH — KOPTH301%.

BpoxaeHHble aHOMaNKY, BhI3bIBaeT pa3BUTHE 3y00UETIOCTHBIX aHOMANHIt U eopmaumit®

nedopMalyiv U XpOMOCOMHbIE

HapyllEeHUst

Bosie3HU KOXKHU U MOAKOXKHOI Bo3aeiicTBYeT Ha TKaHEBbI FOMEOCTa3 B INUACPMHUCE B BUAE MUTOTHYECKOH aKTUBHOCTH KEPAaTMHOLMTOB, WX

KJ€T4YaTKU AuphepeHUMPOBKH U MUFPALMK B BEPTUKAIBLHOM HANPABJIEHWH, aronTo3a KEPATHUHOLMTOB U 3KC(OIHALUNY KOPHEOLIUTOB,
Bo3aelicTByeT Ha akTop HEKpO3a OMyXouid, UHTepdepoHa, AMMONoIMcaxapuibl, MHTepaeiikun 8, 1, KoTopble CnOCOOHBI
WHYUUPOBATh IKCAPECCHIO AAr€3UBHBIX MOJIEKY/ MEKKIETOHHOTO B3aUMOACHCTBHS HAa KEPATHHOUKTAX H IHAOTETHATbHBIX
KJIETKaX coCY/I0B Koku®, JlepMaTUTBI U IK3EMbI®®

Xpom (V1) Bone3Hu KOCTHO-MbILIEUHOM BosaeiicTByeT Ha >nudM3apHO-XPALIEBYIO MIACTHHKY, 3aMe/IEHHE MPOLIECCA IHXOHAPAILHONO KOCTE0Opa3oBaHus .

CHUCTEMBI M COCIHHUTENBHOI

TKaHU

Bone3HH HEPBHOM CHUCTEMBI LlenTpansHoe (nepudeprueckoe) XONUHOIUTHUECKOE AcHicTBIE (MOAABNICHHUE aALETUIXOINHA), 10JABICHHE OKUCIUTENIbHBIX
MPOLECCOB B HEPBHbIX KIETKAX KM HAPYLIEHUE 3HEProoOECNEYEHUs OCHOBHBIX HEPBHLIX [MPOLECCOB, H3MEHEHHE
uepeGpanbHoOil remoanHamMuku®’.

bone3Hu opraHoB abixaHus™* CHauana BbI3bIBAET BhIP@KEHHOE MOBPEXICHME (aNbTepauus) KNETOK PECHUTHATOrO 3MUTENUS AbiXaTeNbHbIX MyTeil M
aibBEOJIOUUTOB | TUMA ¢ nocieaylolM HapylleHHeM MOBEPXHOCTHOMN CBAI3M KJIETOK, 4TO BEAET K CyO3nuTesinanbHOMY
MOBPEXKIAECHHIO CAUIUCTOM 000OUKN IbIXaTeNbHBIX NMyTell ¢ akTUBalUMel rMaaKuxX MbILILL U NapacUMIATHYECKUX HEPRHbIX
OKOHYaHWH, YTO TPUBOAMT K Opotxocna3My. [TpOUCXOMNT 3aMyCK MeXaHH3Ma BOCNATHTENbHON peakLHU: HEHTPOQHIbLL U

80 Kop6akosa A.H., Copkuna H.C., Monoakuna H.H., Epmosenko A.E.. Becenosckas K.A. Caunelt 1 ero achcTsus Ha opranusm (0630p autepatypsl) // Meanuuna
TpyJa U npombluuieHHas skonorua 2001, Ne5: 29-34
81 Wecranunkor, A. JI. JlucGananc HeKOTOpbIX Makpo- M MHUKPOINEMEHTOB Kak (hakTop pucka 3abosieBaHMi CEpAEYHO-COCYAUCTON cuCTeMbl Ha cesepe / A. JL
Kecranukos // Ixonorus uenoseka. 2005. Ne 9. C. 19-25.

82 Gustafson A. Occupational lead exposure and pituitary function / A. Gustafson, P. Hedner, A. Schutz, [et al.] // Int Arch Occup Environ Health. 1989. Vol. 61.P.

277-281.

83 MakoTuerko B.M. DuaokpuHHas cuctema npu rpodeccioHabHbx 3aboneBanusax / B.M. Makotuenko, H.C. Conkun, 3.W. Liroxno. Kues, 1985. 160 c.

$ llewynos W.B. Bausnue aHTponoreHHbIx $pakTopoB Ha GHOXMMHYECKYIO cUcTeMy aaanTaunn GepemenHblX // 'nruena v canurapus 2002, No 4: 20-23.

8 pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells //Proc. Natl Acad. Sci. USA. 2001. Vol.98. P. 3156-3161.

8 Bpennbie xumuueckue BellecTsa. Heoprannueckune coeaunenus anementos V-VIII rpynn: Cnpas. U3a.; noa pen. B.A. ®unosa u ap. JL.: Xumus, 1989. 592 c.
8 MambipGaes A.A. TOKCHKOIOMHsS XpOMa U ero coeauHeHus: MoHorpadus / A.A. Mambipbaes Aktobe: Kowkuek, 2012. 284 c.
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bosie3Hn KOCTHO-MbILLEYHOT] dopMupyeT BTOPHUHOE HMMYHOAS(HULIUTHOE COCTOSHHE, YTO BEAET K yTHETEHHIO OOMEHa BElIECTB B KOCTHOH TKaHU, POCTY

CUCTEMbI U COCIMHUTENBHOM! u auddepeHLnposku octeobactos®?.

TKaHu

Bonesuun HepBHOIi cuctTembl VuacTByeT B MOBPEKACHWM HEHACBILEHHBIX JKMPHBIX KWCJIOT, KaK BbICOKOPEAKUHOHHOE CBODOAHO-PaAnKANbLHOE
coenMHEeHHE, BXOAAILUX B COCTAB MEMOpPAH HEPBHBIX U FHAOTEHAJILHBIX KIETOK™ .

bonesnu opraHoB AbIxaHus* [pu KoHTaKTe ¢ Bnaroii o6pasyeT a30THCTYIO U a30THYIO KHUCJIOTbI, KOTOPbIE Pa3be]atoT CTeHKU ajlbBeon nerkux. [pu stom
CTEHKH abBEON U KPOBEHOCHBIX KaNMJUIIPOB CTAHOBATCS HACTONBKO MPOHULAEMBIMU, YTO APOIYCKAIOT CHIBOPOTKY KPOBH B
NOMOCTb NErKuX. B 7Tol XKMAKOCTH pacTBOPAETCS BIbIXaeMblii BO3yX, o0pasysd neny, nmpensTcTBYIOLLYH AalbHEHWEMY
razooOmeHy. JlnuTenbHOEe BO3ACHCTBUE OKCUAOB a30Ta BbI3bIBACT pacliUpeHUe KIETOK B KOopellkax OpoHXOB (TOHKMX
pa3BETBICHMAX BO3AYILHBIX NyTell albBeon), YXYAIUEHHE COMPOTUBASEMOCTH JIETKUX K DakTepusaM, a TaKkkKe pacuIMpeHHe
anbeeos. YCHIYBaeT MMMYHHbI OTBET NOCPEACTBOM aKTHBALIMKM BOCMATUTENBHOM peakuyu, npusoaaleii B jajbHeReM K
anIepruuecKuM peakumsam .

Bonesnu cucremsl YuacTByeT B TMOBPEXAEHUM HEHACBIUEHHBIX JKUPHBIX KHMCJIOT, Kak BbICOKOPEAKLUHMOHHOE CBOOOAHO-painKadbHOe

KpOBOOOpalLEHNS COEAMHEHHE, BXOJALMX B COCTaB MeMOpaH PHAOTEIUANBHBIX KJIETOK, @ TAKXKe NPHUBOJAMTh K HAPYLIEHHIO LEAOCTHOCTH
MeMOpaH IPUTPOLIMTOB, KPOBEHOCHBIX COCY10B,

BonesHu S3HAOKPHHHOM cucTeMbl, |Hapyinaer peryssudio CHHTE3a M CEKPELMH TOPMOHOB HaAMOYEYHWKOB M PENPOAYKTHBHOIO UMKIA, THPEOMIHOIO W

paccTpoiicTBa MUTaHuUs 1 MapaTHPEeOHIHOr0 FOPMOHOB, UHCYJIMHA, NPONaKTHHa"

HapyuieHus oOMeHa BeLIeCTB

BpoxaeHHbie aHoManuu, BbI3bIBAET BO3HHKHOBEHHE XPOMOCOMHBIX abeppaltii OAUHOYHBIX H MapHbIX GparmeHToB™.

aehopMauuu U XpoOMOCOMHbBIE

HapyueHus

92 ¥enuun E.B., 3arunuesa T.B., Kpusowanka A.B. [locTTpaBmaTnueckas pereHepallis anbBEONSPHONW KOCTH M ee CBA3b C MeTabosMTaMM OKCMAa a30Ta MNpu
FIIOKOKOPTUKOUIHOM OcTeornopose y kpbic // Advances in current natural sciences, 2014. Ne5. C. 34-38.

% T'ycakosa C. B., Cwmarauii JI.B., bupynuna HO.I',, Kosanes U.B., Hocapes A. B., Ilerposa HU.B., Peyros B.Il. MonekynaapHbie MexaHH3Mbl JAeHCTBHA
razorpaHcMuTTepoB NO, CO u H>S B rnaakomsliiedHbix KkieTkax M BansHue NO-TeHEpUpYIOIUMX COEAMHEHMH (HMTPAaTOB W  HUTPUTOB) HA  CPEAHIOND
MPOOHKUTENILHOCTL KW3HU // Yenexu dusnonornueckux Hayk, 2017, T. 48, Ne | C. 24-52.

% JNlembanuesa E. A., l1Isa6 E. A., Pexosckas E. O. MexaHusm o0Opa30oBaHHs M HEFaTUBHOE BIIMSHUE BLIOPOCOB, coaepkalux okcuabl asora // Mononoii yuenbiit. 2017.
No 2. C. 231-234. URL https://moluch.ru/archive/136/38002/ (nata obpawenus: 18.02.2020).

% ConosbeBa A.I'., Kysneuosa B.J1., Teperarun C.I1., Jluaenko H.B., lyaaps A.H. Poab oxcuaa a3ota B npoueccax cBoOOIHOpaMKaNbLHOTO okucienus // BectHuk
pocCHUiicko#t BoeHHO-MeIUUMHeKOM akaaemun, 2016. 1(53). C.228-233.

% [lMTOreHeTUYECKHE MAPKEPbli U TMTMEHHYECKHE KPUTEPUHU OLEHKM XPOMOCOMHbBIX HapyLIeHMH y HaceneHus ¥ pabdOTHUKOB B YCJIOBHUAX BO3ACHUCTBHS XMMHYECKUX
(aKTOPOB ¢ MyTareHHOM aKTUBHOCTHIO (Ha NMPHUMEpPE METANIOB, apOMaTHYECKUX YIiieBoAopoaos, ¢opmanbaeriaa) / H.B. 3aiiuesa, M.A. 3emusnosa, B.b. Anekcees,
C.I'. Ulepbuna. Ilepmb: Knmxubiii hopmar, 2013 222 c.
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HaumenoBanue
XMMHUYECKOTO Hauwenosanue knacca Goneshi MexanusM BO3neHCTBUS
(1o MKB-10)
BeLlECTBA
B3BelueHHbie Bonesnu opraHos asixaHus* BhI3bIBAIOT OKHCANTENbHBII [IPOUECC NOBPEKACHHUS SNNTENNANBLHBIX KIETOK U alIbBEOJNOLUTOB, 0COGEHHO Noc.e
BelllecTBa paspylieHus HX 3alIMTHOFO CJI0 M Pa3BUTHs BOCTIAIMTE bHOM peakuunn®’ *

Bosie3nu KOXH 1 MOJKOKHOMN Ha koxe 3aXBaThIBAETCA CNENMAIM3MPOBAHHBIMK OTPOCTHATBIMM KJIETKaMH 3MujepMHca — KieTkamu JlaHrepraHca, B

KJIETYATKH KOTOPbIX OH YacCTHYHO paculeruiseTcsl M cBA3bIBacTCA ¢ moaekynamMmu HLA xknacca I1. Knetkn Jlaurepranca Murpupyrot u3
SMUAEPMHCA B perHoHapHbie AuMOy3nbl, rAe MPOUCXOAUT MNpe3eHTauus autureHa T-numdouutam. T-auMbOUKUTDI
ceHcUOUNU3upytoTes,  nponudepupyloT UM U3 aumdoy3noB  mepemenialoTcs B KpoBb. Koxa  cTaHOBMTCS
CEHCHONIN3MPOBAHHOM K NaHHOMy aHTureHy. T-TuM(OUMTBI camMu BBICBOOOKAAIOT LMTOKWHBI M JIEHCTBYIOT Ha ApYyrue
KJIETKH, KOTOPbIE TOXE BbIpabaTbIBAIOT UMTOKHHBI MPH BCTPEYE C TEM XKe aHTUreHom”

Bosie3HH KOCTHO-MBbIwIEYHO# CrocoBCTBYIOT IEMUHEPATHM3ALNH 1 CKIIEPO3UPOBAHHIO KOCTHOM TKaHH ' %%

CHCTEMBI M COCTMHUTESILHOI

TKaHH

BoJie3HN HEPBHO# CHCTEMDI Bo31eHCTBYIOT Ha aibBEONAPHLIE MAkpo(ard BbPadaThIBAIOT aKTUBHBIE GOPMbI KHCIOPOaa, HApYLIeHHe OKUCITUTENbHO-
BOCCTAHOBHTE/ILHOTO Bananca MOXET NPUBOIMTL K Pa3sBUTUIO OKUCITHTeNbHOro ctpecca'®’. B ¢BOIO ouepenb nepekucHoe
OKMCJIEHHE JTMITUJIOB BbI3biBAET MOBPEXAEHIE MEMOPabI HEHiPOHOB M KJIETOUHBIX OPraHesll, BIUIOTb 10 3aMycKa KJIETOUYHO
rudenn neiipoHos'®.

Bosiesuu cHCTeMbl |BO3EHCTBYIOT uYepe3 pasiaudHbIE MEXAHU3MbI: MOBPEXAEHUE MHTOXOHLPHiA, OKUCIHTENbHbIH CTPECC, CHCTEMHOE

KpoBooGpateHus * BOCMAIEHHE, SHAOTENMANbHYIO AUMCGYHKUMIO COCYIOB, MOBbIIIEHHE AKTHBHOCTH CHUMIATHYECKON HEPBHOHW CHCTEMB,
COMPOBOXKAAIOLIEECS BA30OKOHCTPUKLMEH, NOBBILIEHHE yPOBHS MPOBOCMIAUTENIbHBIX MeAHaTOpoB' S 194,

9 Ypacves O.M., Uynrbikesa E.I'., [Mandunos 10.A. Tokchueckue nopaxkeHus opraHos Abixanus. M., 2015. 97 c.

% Xing Y.F., Xu Y.H, Shi M.H., Lian Y.X. The impact of PM2.5 on the human respiratory system. J. Thorac. Dis. 2016; 8 (1): €6974.DOI:10.3978/j.issn.2072-
1439.2016.01.19.

9 Pellegrini G., Dellambra E., Golisano O., et al. p63 identifies keratinocyte stem cells /Proc. Natl Acad. Sci. USA. 2001. Vol.98.P.3156-3161.

0Cananruna J1.U., JlyGeiikosckas JI.C., Cnagkosa F0.H., Mapkoa O.JI. I'uruennueckas oLUEHKa yC/I0BUid TPy/1a K COCTOSHUE 3/10POBbs KEHILMH, 3aHATHIX POLIECCAMH
naiiku // Meauuuba Tpyaa v npombliuiieHuas skonorus 2000, Ne10: 8-13.

19" Golokhvast K.S. et al. Impact of atmospheric microparticles on the development of oxidative stress in healthy city/industrial seaport residents // Oxidative Medicine
and Cellular Longevity. 2015. Article ID 412173, 10 p. DOI:10.1155/2015/412173.

12 Bacenuna E.E., Jleeun O.C. OxMcMTENbHBIN CTPECC B MaToreHese HeiipoiereHepaTMBHbIX 3aboseBaHnid: Bo3MoxkHocTH Tepanun // CoBpeMmeHHas Tepanusi B
ncuxuaTpud v Hepposoruu, 2013. Ne 3-4. C.39-46.

103 Scheers H, Jacobs L, Casas L, et al. Long-term exposure to particulate matter air pollutionlsariskfactorforstroke:meta-analyticalevidence.Stroke2015:46(11): 3058-66.
1% Konnakosa A.®., lllapunoe P.H., Koanakos ®@.A. 3arps3HeHus BO3/lyXa B3BeLLIEHHbIMM YaCTHLIAMHU KaK (paKTOP PUCKA CEPASUHO-COCYANCTHIX 3abosiepaHunil. 'nruena
u canurapus. 2017: 96(2): 133-137. DOI: http://dx.doi.org/10.18821/0016-9900-2017-96-2-133-137
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HaumeHoBaHue
HaumeHoBaHue knacca 6one3HK "
XHMHYECKOIo MexaHnam Bo3aeiicTBUs
(no MKB-10)
BCILECTBA
Bonesun 3ua0KkprHHOM cucTeMbl, |Bbi3biBatOT 00pa3oBaHue CBOOGOAHBIX PAAUKAJIOB, NIPH AEHCTBHN KOTOPbIX NPOUCXOAUT W3MEHEHME KOHPOPMALKMHU MOJIEKY
paccTpoicTBa MUTAHHUA U FOPMOHOB, 4YTO MPUBOAKT K PA3TUYHLIM META00NHIECKNM HapyweH M '?
HapyuleH1s oOMeHa BELLECTB
BpoxaeHHblE aHOMaNUH, BbI3bIBAIOT SKCMPECCHIO KAHAMAATHBIX PHOOHYKIEMHOBBIX KUCIIOT B nefikouuTax %
aedopMalit U XpOMOCOMHbIE
HapyuieHus*
Bbenzon bone3nun opraHoB AbIXaHHA BbI3bIBacT OKUCAUTEIBHBIH [POLIECC MOBPEXACHUA SIMUTENHANBHBIX KIIETOK U aJlbBEONOLIMUTOB, 0COOEHHO MOC/E pa3pylleHuUs

1X 3alLUTHOTO COS U Pa3BUTUA BOCHANUTENbHON peakuun'®” MeTabonuThl GeH301a, MOTYT CTHMYJIMPOBATh NPOM3BOACTBO
XEMOKHMHOB, MPOBOCTANNTENbHBIX UMTOKMHOB TNF-00 u IL-6, Th-2 uutokunos IL-4 u IL-5, sotakcuHa, MIP-la, Genka

RANTES'*®
Bosie3HH KOXKHU U NIOAKOXKHO Bbi3biBaeT  BOCMAJIMTENbHYKO peEaKLUMIO - XHMHYECKWid saepmaTtut. LluToTokcuueckni 3¢ekT BO3MOXKEH MpH
KNETYaTKH B3aUMOJEHCTBUH C OHONIOTHUECKUMHU CHCTEMaM U (KJIETKaMU 3NUTESTUs, KanWuispaMH, HEPBHBIMU OKOHYaHHAMHM). ATakyeT H

paspywacTt Oenku u JIMNONpPOTENabl 3MUACPMATIBHOIO W ACPMaJIBHOI'O CJIOEB, Hapyllas npouecchl ACIEHUA KICTOK

6a3aNBLHOrO CJIOS, CO3pEeBaHUs KJIETOK 3MMAEPMUCA, M3MEHsSS KPOBOCHAOXEHHE KOXH, BbI3bIBAET MecTHbie 3(deKTbl,

NPOABNAIOLIMECS PA3IMUHOM KIMHHYeCKOM kapTuHoii'”

BonesHu KoCTHO-MbILLEUHOI O6naaeT BBICOKOH PEaKUHOHHOH CMOCOOHOCTHIO, aKTHBUPYET CBOOOIHO-pPAAWKAIbHOE OKHCIIEHME, 4TO NPHBOAMT K
CUCTEMbI 1 COEAUHNUTENLHO M3MEHEHHIO KOH(OPMALIMH MOJIEKY]l TOPMOHOB, YYAaCTBYIOLIMX B CHHTE3€ KOCTHOM TKaHW, YTO MPUBOAMT K CHIIKEHHIO
TKaHK obpazosanus koctu''”

Bone3nu HepBHOIt cucTeMbl* Hapyu1aeT reHepalimio, MPOBEACHHE U Mepeaady HEPBHOTO HMITYJIbCa, YTO CBA3AHO C YCHIIGHHEM OKUCIHUTENBHOrO CTpecca B

uepsHol Tkauu'!'. OGpasyloTcst arpeccuBHbie MeTabosuThi (apeHOKcHAbl), (GOPMUpPYIOLIME KOBAJEHTHBIE CBA3M C

HYKNEO(pUIbHBIMU  CTPYKTYpaMu  kieTok (Oenkamu, CyabGrufpuiabHbIMU  TPYMNaMH, HYKICHHOBBIMU KUCIOTaMH),
AKTUBUPYIOLUYE MNEPEKMCHOE OKUCIICHHE JIUMUIOB OHONOTMUECKHX MeMOpaH HelpOHOB, YTO BbI3bIBAET BTOPHUHBIC

195 JTureuuxuii T1.0. MNatonorus 3HIOKPHHHON CHCTEMbI: STHOJIOTHS U MaToreHes sHAoKpuHoNnaTHi. PaccTpoiicTBa runoranamo-runogusapHoii cucremsl // Bonpocsl
coBpemeHHOM neavatpuu, 2011. T. 10. Ne 4. C. 47-55.

106 Fossati S., Baccarelli A., Zanobetti A. et al. Ambient particulate air pollution and microRNAs in elderly men // Epidemiology. 2014. Vol. 25, Ne 1. P. 68-78.

7 Ypacees O.M., Uyntsikesa E.I'., [Tandunos H0.A. Tokcruueckne nopaxenus opraHos asixaHus. M., 2015. 97 c.

1% Zajiuesa H.B., 3emnanosa M.A., Tapantnn A.B. HapyuieHue GenkoBOro cocraBa KpOBW YeJIOBEKAa B YC/IOBMSX BO3AEHCTBHS apOMaTHYECKHMX YIJIEBOJOPOIOB.
Dkonorus yenoseka 2013.07. C. 15-26.

19Kyuenko C.A. OcHOBbI TOKCHKOJI0TMHK. M3aatenberso: BoenHo-meauumHckas akagemus um. C.M. Kuposa, C-116., 2002. 395 c.

HOKamunos @.X. OcTeonopos: BAMSHUE XJIOPOPraHHUECKUX NPOU3BOHBIX ANU(ATUUECKUX YIIEBOAOPOLOB HA METab0JIM3M KOCTHOH TkaHu. BecTHUK AKaaeMHMn HayK
PB,2011.T. 16(2). C. 50-56.

" Taranushenko T. E., Prokopenko S. V., Malinovskaya N. A., Okuneva O. S., Inzhutova A. I., Morgun A. V., Fursov A. A. Alteration of neuron-glia interactions in
neurodegeneration: molecular biomarkers and therapeutic strategy // Neurodegenerative diseases: processes, prevention, protection and monitoring / ed. R. C.-C. Chang.
Rijeka: InTech, 2011. P. 273-300
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Haumenosanue
N HMHUECKOTO HaumvenoBanune knacca 601e3Hu MeXaHsm BO3eHCTRISA
(no MKB-10)
BELLECTBA

HeoOpaTHMble NOBPEXKIACHUS GENKOB W HYKJIEOTHIAOB, YTO MPHUBOIUT K HAPYLIEHWIO LETOCTHOCTH KJIETOUHON MeMOpaHbl
HEHPOHOB M MHAYLMpYET rMbelb KIETOK ITyTeM aronTo3a u Hekposa''?

bone3nu cuctembl Vcunusaet npoOHULAEMOCTb KPOBEHOCHBIX COCYI0B, YTO NPUBOAMT K HApyLIEHHIO OapbepHOii GyHkunu sHa0TENMA. OOpasyeT

KpoBOOOpaLleHUs* cBOOOHBIE paavKanbl, ACHCTBUE KOTOPLIX HA IHIOTENHATbHBIE KICTKH MPOUCXOAUT MyTeM OpaMoii mMoaudukauuu
MeMOpaHHbIX NHUAKA0B, MEMOpPaHHBIX W BHYTPUKJIETOUHbIX OenkoB. [IpH UX neicTBMM K/I€TKA MCHBITHIBAET HapyLUIEHHE
roMeocTasa ¥ OTBEYACT Ha ITO aKTHUBALMEH cTpecc-3aBUcUMbIX OenkoB, Hanpumep, p38 MAII kuHasbl, psija THPO3HHOBBIX
npoTeMHKHHA3, GeNKOB TenI0Boro uoka 1 ap.'"?

Bonesuun su10KkpHHHOI crcTembt, |OBpa3yeT cBOOOHbIC PaaAnKalbl, IeHCTBUE KOTOPBIX BbI3bIBAET U3MEHEHUE KOH(POPMALIMKM MONEKY FOPMOHOB, YTO

paccTpoicTBa MUTaHUs U MPUBOAUT K Pa3lIMUHBLIM METAOONMUECKUM HapyuleHusm '

HapyueHust 0OMEHa BELLECTB

BposaeHHble aHOMaUK, BoizbiBaeT koBasieHTHOE cBsizbiBaHue ¢ JIHK. [1pu aeiictBun cBoGoAHbIX pasnkanioB npoucxoanT ¢pparmentauus JHK v ee

nedopmMalii 1 XPOMOCOMHBIE paspylicHie. AKTUBHBIH MyTared, HHIYUMHUPYIOUIME XpOMOCOMHbIE abeppauuy, TPAHCI0KaLKK, AHEYRJIOHANU U IEIELUH

HapyleHus* LNMHHOTO fleya, U3MEHEHHA B U depeHumaunu kietoxk' >

Denon Bone3nu opraHos abixaHus* BbI3bIBaET OKUCUTENLHBLA MPOLECC MOBPEXKAEHHS SMUTENHATBHBIX KIIETOK M aJIbBEOJIOLIMTOB, OCOOEHHO MocIie pa3pyLUeHMs

¥X 3ALUUTHOTO CNOS U Pa3BUTHA BOCNanuTeNbHON peakunn''®. MetaGonutsl GeH3ona, MOryT CTUMYJIHPOBATh IPOU3BOACTBO
XEMOKUHOB, NpPOBOCNANUTENbHbIX LMTOKMHOB TNF-o u [L-6, Th-2umrtokuno 1L-4 wu IL-5. sorakcuna, MIP-lq,
OenkaRANTES'"

Bone3Hu KOKH 1 MOAKOXKHOM BbI3bIBaET BOCNANUTENbHYIO PEAKLMIO — XHMUYECKK i aepMaTHT. LlutoTokcuueckuii 3dexT BO3MOXKEH NpH B3aUMOACHCTBUH

KIeTuaTKH ¢ OMOJIOrHUECKUMM cUCTEMaMH (KIIETKaMK SMTUTENNS, KanuaspaMy, HEPBHbIMU OKOHYAHHUAMM). ATaKyeT U pa3pyLuaeT Oenku
M IMOONPOTEUbI 3MUIEPMATLHOrO M NEPMATbLHOTO CJ0EB, HApyllas TNpouecchl AeJeHUs] KIETOK 0asaJbHOro ciog,

112

Ricci G., Volpi L., Pasquali L., Petrozzi L., Siciliano G. Astrocyte-neuron interactions in neurological disorders. J. Biol. Phys. 2009. Vol. 35, Ne 4.P. 317-336.

"3 upuncknii B.I1. Monekyiaphas (pu3MoI0TUs SHAOTEINSt ¥ MEXaHU3Mbl NPOHMUAEMOCTH COCYA0B. Yenexu ¢usnonorudeckux Hayk, 2011.T.42, Ne 1, C. 1832,
U4 Nureuuknii I1.O. [aTtonorus YHIAOKPUHHON CUCTEMBI: THOIOTHS U NaTOreHes Ha0KkpHHonaTuid. PacetpoiicTBa runotanamo-runodusapHok cuctemsl // Bonpocsl

coppemeHHo# neauarpuu, 2011. T.10. Ne 4. C. 47-55.

115 Zaiiuesa H.B., 3emnanosa M.A.. Tapantun A.B. HapyieHue GenkoBoro cocraBa KpOBH UEJIOBEKA B YCJIOBUAX BO3ASHCTBHS apoMaTH4ECKWX YI/i€BOAOPO/OB.
Dkonorus yenoseka 2013.07. C. 15-26.
"0 Vpacees O.M., Uyntbikesa E.I'"., [andpunos FO.A. Tokcuueckue nopaxkeHus opraHo abixanus. M., 2015. 97 c.

"7 3aiiuesa H.B., 3emnanoa M.A., Tapantun A.B. Hapyluexue 6e1koBOro coctapa KpOBH YEN0BEKA B YCJI0BUAX BO3AEHCTBUA aPOMATHYECKHUX YIIIEBOJOPOAOB.
Dkosorus yenopeka 2013. Ne 7. C. 15-26.




56

HaunmeHoBanue
XUMHYECKOrO Hanwmenosanne knacca Gonesiu MexaHH3m Bo3aeHcTBUSA
(no MKB-10)
BELLECTBA
CO3peBaHUA KJIETOK JMUACPMUCA, U3MEHSAA KPOBOCHAOMKEHHUE KOXKM, BbI3BIBAET MECTHbIE S(QPEKTbI, NPOABISIOUINECS
Pa3AnYHOM KNMHU4ECKOH KapTuHoii'™®
BoJIe3HM KOCTHO-MbILIEYHOH O06aanaeT BbICOKOM peakUMOHHO#H cnocOOHOCTBIO. AKTUBALIMS CBOOOAHO-PAAMKAIBHOTO OKUCAEHHUA NTPUBOAUT K H3MEHEHHIO
CHCTEMbI 1 COEAUHUTEIbHON KoH(dopMaLMK MOJEKY]T TOPMOHOB, YYACTBYIOUWIMX B CHHTE3€ KOCTHOH TKaHM, YTO NPHBOAMT K CHWXEHHMIO 00pa3oBaHus
TKaHu koctu'"
Bonestn HepBHOI cHcTeMbl* Bbi3biBaeT  HapylleHWE reHepauuu, [POBEAEHHMA W [Mepeaayd HEPBHOTO HMITYJbCa, 4TO CBA3aHO C YCHJIE€HUEM
OKMCJIMTENILHOTO CTpecca B HepBHOW TkaHW. OOpa3yloTcs arpeccMBHbie METadONWTHI (apeHOKCHAb), dopMmupylolme
KOBAJIEHTHBIE CBA3U C HYKJICODHUIBHBIMH CTPYKTYPaMHU KIETOK (OenkaMu, CyabGruaApHiIbHLIMUA FPYNNAMH, HYKIE€UHOBBIMH
KHCJIOTaMH), aKTUBUPYIOUIWE MEPEKUCHOE OKHUCIICHHE NMMUAOB OWOJIOTHHECKHX MeMOpaH HEHpOHOB, UTO BbI3bIBACT
BTOpUUHbIE HEOOpPATHMbIE NMOBPEXAEHUS OEJNKOB U HYKIEOTUIOB, YTO MPUBOAMUT K HAPYLUEHHIO LEJOCTHOCTH KIETOYHOM
MeMOpaHbl HEHPOHOB M MH/Y LMPYET ruesib KICTOK MyTeM anonTosa v Hekposa'*
bonesnu cuctembl VcunuBaetT NPOHHALEAEMOCTh KPOBEHOCHBIX COCYHOB'?!, UTO MPMBOAMT K HapyleHWIO GapbepHOM (GYHKUMHM IHAOTENHS.
KpoBooOpalueHus* HeiticTBre CBOGOAHBIX PaJMKANOB HAa SHIOTENMAIbHbIE KIETKHM MyTeM MpAMOH MoaH(pukaund MemOpaHHBIX JIHMHAOS,
MeMGpPaHHBIX U BHYTPUKIIETOUHBIX OenkoB. IIpu ux 1elcTBUM KNETKA UCMBITHIBAET HAPYLIEHUE FOMEOCTa3d M OTBEUYAET HA
3TO aKTHBALMEN CTpecc-3aBUCHMBIX OenikoB, Hanpumep, p38 MAII kuHa3bl, psAaa TUPO3MHOBBLIX MPOTEMHKHUHA3, OEIKOB
TeMjI0B0ro 1oKa H ap.'*
Boste3Hu 3HA0KPHHHOM cucTeMbl, [OOpa3yeT CBOGOAHBIE PaJMKaNbl, AEHCTBUE KOTOPbIX Bbi3bIBAET H3MEHEHHE KOH(POPMalMU MONEKY] TOPMOHOB, UTO
paccTpoiicTsa MUTaHuA U NPUBOJMT K Pa3iMuHbIM MeTabONMUECKUM HapyieHusM '2
HapyuleHHs: 0OMeHa BEILECTB
BpoxieHHble aHOMANNH BosgneiictyeT Ha JIHK, BbI3biBaeT MHAYKLMIO XPOMOCOMHBIE aGeppaiu '
nedopmaumry U XpOMOCOMHBIE
HapyLIeHWs
Jnoxcun cepbl bHos1e3HH HEPBHOW CHCTEMbI PazapaxaeT XONMHEPrHYeCKHe peuenTopbt'?

18 Kyuenko C.A. OcHoBbl Tokcukonoruu. M3narensctso: BoeHHo-menuunHekas akagemus um. C.M. Kuposa, C-116., 2002. 395 c.

19 Kamunos @.X. OcTeonopos: BAMsSHUE XJI0POPraHUYECKUX MPOU3BOAHBIX al(aTHUECKHX YTIEBOAOPOJOB Ha METab0NM3M KOCTHOH TkaHu. BkecThue Akagemun
Hayk PB, 2011. T. 16(2). C. 50-56. ‘

120 Ricei G., Volpi L., Pasquali L., Petrozzi L., Siciliano G. Astrocyte-neuron interactions in neurological disorders . J. Biol. Phys. 2009. Vol. 35, N 4. P. 317-336.

2l Kyuenko C.A. OcHobl Tokcukonoruu. U3narenscrso: BoenHo-meauuntekas akaaemus um. C.M. Kuposa, Canxr-IletepOypr, 2002. 395 c.

22 [Llupunckuii B.IT. MonekyaspHas (pU3MOAOrHs SHAOTENNUA 1 MEXaHU3Mbl MPOHHULAEMOCTH COCy/10B. Yenexu duznonoruueckux Hayk, 2011.T. 42, No 1, C. 1832
123 JIureuuxuii I1.M. [NaToNorus 3HAOKPHHHON CUCTEMBI: 3THOJIOTHS M NMATOFeHe3 dHA0KpUHONaThil. PaccTpolicta runotanamo-runodusapHoii cuctemst // Bonpocsl
cospeMeHHoii neanarpuu, 2011. T.10. Ne 4. C. 47-55.

124 Zajiuesa H.B., 3emnanosa M.A., TapantuH A.B. Hapyuienne 6enkoBoro coctapa KpOBH UYENIOBEKA B YCJIOBMAX BO3/AEHCTBHSI apOMaTHYECKHUX YIJIEBOAOPO/IOB.
Okonorus uenoseka 2013.07. C. 15-26.

125 Yaiikosckas, M.A. DKcnepuMeHTalbHAs OLIEHKA BAUAHMS JIMOKCHIA cepbl Ha remonosTHUeckyto cucteMy/ M.A. Yaiikosckas, C.B. [Nonuapos// I1pobiembl 310poBba
W skonoruu. 2012. Ne 2(32). C. 145-149.
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HaumeHoBanue
HanmeHoBaHue kiacca 60sie3HH o
XUMHUECKOTO Mexanusm BO3aeHCTBHS
(no MKB-10)
BELLECTBA
BoJe3HU KOXH 1 TOJKOKHOM [Ipy KOHTAKTE C BAaroii o6pasyeT CepHUCTYIO KMCIOTY. Bbi3bIBaeT BOCTIAIMTENBHYIO PEAKLHIO — XMMUYECKUI JepMaTHT.
KJIETUATKY Llurorokcuueckuit >GpPekT BOIMOKEH MPH BIAUMOAEHCTBUM ¢ OMOJOrHUECKUMH cucTeMamn (KJIETKAMH JMUTENHs,
KanuaspaMu, HEPBHBIMH OKOHYAHHAMHN). ATaKyeT 1 paspyliaeT Geiku W JIMIONPOTEU bl STHAEPMATBHOTO U AePMabHOTO
CJI0€B, HApyLLas NPOLECCHI JIENIEHHs KIETOK 6a3aibHOrO CI0s, CO3PEBAHNs KIETOK MUAePMUCE, H3MEHSIS KPOBOCHAGKeHNe
KOXH, BbI3bIBAET MECTHbIE SD(DEKTDI, NPOABISIOIIMECS PA3IHYHON KIMHUYECKOH KapTHO#'%
Bone3Hn KOCTHO-MbILICYHOM Bo3eiicTByeT Ha Npouece 0CCUPHKALIMU KOCTHOM Tkanu'?’
CUCTEMBI U COEAMHUTEINBHOM
TKaHH
Bosie3uu opraHos pixaHus* TepBoHauanLHO BIZBIBAET BhIPAXEHHOE MOBPEKICHHE (ATbTepalus) KICTOK PECHUTUATOrO SMUTENHS AbIXaTeNbHbIX MyTel
¥ a/lbBEOJIOUMTOB | TMNA € MOCHEAYIOUNM HAPYLIEHHEM MOBEPXHOCTHOM CBSI3U KJIETOK, YTO BEIET K CyO3MUTeNHanbHOMY
TMOBPEXKAEHUIO CIIM3UCTON OGONOUKM [bIXATENBHBIX MyTeH C aKTMBAUMEN MazkuX MblUlil U NAapacMMMaTHYECKUX HEPBHBIX
: OKOHUAHHIA, 4TO IPHBOANT K GPOHXOCMA3My. 3aMMyCKAeTC MEXAHN3M BOCMAIUTENLHOMN Peakiuu: HeHTpod bl 1 203uHOGMILI
5 BBLAEASIOT MEAMATOPBI, KOTOPHIE BbI3LIBAIOT JANbHEHIIEE OKUCIUTENBHOE NOBpexaeHHe. [1pU 3HAUMTEIbHOM BO3AEHCTBAY
BbI3bIBAET OUArOBbIE YYACTKM OTEKA CIIM3UCTON O0GONOUKM GPOHXOR ¢ HACBLILIEHHBIM HAKOTIEHHEM GEKOBOrO IKCCY/aTa B
3 NONOCTAX aNnbBeos, POPMUPOBAHKE MMAIIMHOBBLIX MEMOpPaH M leckBaMauuio anbeeosiountos 11 Tuna. Perenepauus snutenns
MPOUCXOMIUT 3a cyeT nponudepauuu anbeonountos Il THNa U MNOCKOKAETOUHON MeTannazuu (GpOHXHOMM3ALUS SNUTENS
anbBeos). JIpyrue MexaHusMbl MOPAXKEHHsS JIETKMX BKJIOYAKOT OKMCJUTENbHBIA Mpouece MOBPEKIACHHUS SMUTEIHANBHBIX
KJETOK H a/1bBEO0JIOLMTOB, 0COGEHHO MOC/IE Pa3pyIIEHHs X 3aLUTHOTO CIIOS M Pa3sBUTHs BOCNAIMTENbHON peakiiin'®
Bosie3Hu cucTemsl Bbi3bIBAaET Ba30OKOHCTPUKLMIO, 4TO MOXKET ObITh CBA3AHO ¢ UHUUMALMEN BO30YKAEHHS MeMOpaH MHOKap/a, KajlbLMeBbIX U
KpoBooOpaLleH#us HATPUEBLIX KAHAIOB, NPUBOAALLAA K WX [enonspuzauuu. B pesynsrare BO3HMKACT BHEKNETOUHbIM NPUTOK KajbLMA W
! YBEJIHYEHHE €TO LIMTO30JbHOM KOHUEHTPALIMH, YTO PUBOMT K COKPALLEHHIO MHOKapaa' .
i BonesHu 3HR0KpUHHOU cucTeMbl, |Bbi3biBaeT 06pa3oBaHue cBOGOHBIX PAIHKANIOB, TIPU AEHCTBHM KOTOPBIX HPOUCXOAUT W3MEHEHHE KOHPOPMALMK MOJIeKYJl
| paccTpoiicTa nuTaHus u FOPMOHOB, 4TO NPHBOJIMT K Pa3IUHBIM METAGONMYECKUM HapyueHusam '
‘ HapyLlieHus 0GMeHa BEUIECTR

126 Kynenko C.A. OcHoBbl ToKcukonoryu. M3aarenscrso: BoeHHo-meanumuHekas akagemus um. C.M. Kuposa, Cankr-IletepOypr, 2002. 395 c.

127 Toxicological Profile for sulfur dioxide: U.S. Departmen of Health and Human Services. Agency for Toxic Substances and Disease Registry Division of Toxicology
and Environmental Medicine. Atlanta, 1998. 223 p.

128 Ypacwes O.M., Uyntbikesa E.I'., [Tandpunos FO.A. Tokcnueckue nopaxenus opraHos apixanus. M., 2015. 97 c.

129 Wang, X.-B., Du, J.-B., Cui, H.Sulfur dioxide, a double-faced molecule in mammals. Life Sciences, 2014. 98(2), 6367. doi:10.1016/j.1fs.2013.12.027

B0 JlntBunxwmii T1.M. [TaToa0rMs SHAOKPUHHOM CUCTEMbI: STHOJIOTHS M MATOreHe3 YHA0KpUHoNaTuit. PaccTpoiicTea runortanamo-runoduzapHoii cuctemnl / Bonpocel
coBpeMeHHoi neauarpuu, 2011. T.10. Ne 4. C. 47-55.




58

HaumeHoBaHue
Hanmenosanue knacca 60s1e34u N
XUMHHYECKOTO Mexanusm Bo3AeHCTBUS
(no MKB-10)
BEILECTBA
BpoxIeHHbIE aHOMATHH, BbI3bIBAET OKUCANTENLHOE NOBpeXkAeHHe JIHK !
nedopMaLli 1 XPOMOCOMHBIE
HapyILEHHA
[Ipumeuanue:

* KPUTHYCCKHUEC OPraHbl U CUCTEMBI, IIOpaKa€MbI€ B IIEPBYIO OYCPEb IMPH 3K30ICHHOM BO3JCHCTBHH YKa3aHHOI'O TOKCHUKAHTA.

131 Toxicological Profile for sulfur dioxide: U.S. Departmen of Health and Human Services. Agency for Toxic Substances and Disease Registry Division of Toxicology
and Environmental Medicine. Atlanta, 1998. 223 p.
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Ipunoxenue 2

Kk MY 2.1.10. -20
CpenHeB3BellieHHasl TAXKeCTh M0 KJaccaM 3a6os1eBaHmii '’
Koa Bce
Kilacc 6o1€3HH1 et |(B3pociable
MKB-10 A P HaceJleHHe
A00-B99 |Hekotopble MHGEKLUMOHHbIE W Mapa3HTapHble 00ae3HM 0,257 0,288 0,275
C00-D48 |HoBoobpa3zoBaHus 0.375 0.554 0.547
D50-D89 BosesHu KpoBH, KPOBETBOPHBIX OPraHOB M OTAEJIbHbLIE HAPYLICHHS, BOBICKAIOLIME HMMYHHBIH 0.282 0273 0277
MEXaHHW3M
E00-E90 |Bojie3HH 3HAOKPHHHOM CHCTEMbI, PACCTPOHCTBA MHTAHUA H HapyLUEHHA 0OMEHA BELIECTB 0.293 0.270 0.274
F00-F99 |Icuxuueckue paccTpoiicTBa M pacCTpONCTBA NOBEACHHS 0.325 0.388 0.357
G00-G99 |bousie3Hn HepBHOH CHCTEMBI 0.372 0.419 0.402
H00-H59 |bone3nu rnaza v ero npuaaToyHoro annapara 0.2-2 0.393 0.353
H60-H95 |bosie3Hn yxa 1 cOCLEBHAHOIO OTPOCTKA 0.241 0.336 0.308
100-199  |bose3Hu cucTteMbl KpOBOOOpaLieHHs 0,515 0,578 0.576
J00-J99 {bosie3uy opraHoB AblXxaHus 0.120 0,214 0.163
K00-K93 |bone3nu opraHoB MuiLEBapeHHUs 0.138 0,162 0.156
L00-L99 |Boae3Hn KOkKH W MOAKOMKHOMN KNETUATKH 0.324 0,309 0314
MO00-M99 |bosie3HH KOCTHO-MbILUEYHOH CHUCTEMbl U COEIMHHUTENILHON TKaHU 0.254 0.414 0.397
NO0-N99 |bone3nu MouenonoBOH CHCTEMBI 0.375 0.294 0.302
000-099 |bepemeHHOCTb, POl H NOCAEPOAOBOH NEPUOL, 0.435 0.430 0.430
P00-P96 |OtaenbHble COCTOAHMS, BOZHHKAIOIHUE B MEPHHATANILHOM NIEPHOE 0.540 - 0.540
Q00-099 |Bpoxaentble aHOMaNHH (MOPOKK Pa3BUTHUA), 1e(POPMALHH U XPOMOCOMHbIE HAPYIUECHHsI 0.563 0,615 0.569
R00-R99 CvMNTOMbI, IPU3HAKY U OTKJIOHEHUS] OT HOPMBI, BbISBICHHbIE NIPH KIMHUYECKHUX U 1aDOpaTOPHbIX 0.304 0.274 0.290
MCCIIEI0BAHHUAX, HE Kaccu(ULIMPOBaHHbIE B APYrHX pyOpHKax

S00-T98 | TpaBMbl M OTpaBIEHHS U HEKOTOPbIE APYTHE MOCIEACTBHA BO3AEHCTBUA BHEILHWX NPHYKH 0.372 0.442 0.427
A00-T98 |Bcero 0.223 0.363 0.327

132 Ananu3 pucka 310pOBbIO CTPATErd rOCYJApPCTBEHHOrO COUMANBLHO-DKOHOMMYECKOrO pa3BUTHs: MoHorpadust / noa odweit pea. akaa. PAH I'.I'. Onuuiexko,

akaa. PAH H.B. 3aiiuesoii. - M.-Tlepmb, 2014, - C. 123.
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bubauorpaduueckne cCblIKH

1. ®epepanbubiii 3akoH ot 30.03.1999 Ne  52-®3 «O caHuTapHO-
ATIUIEMUOJIOTUUECKOM OJIaronoiy4Yu HaceaeHUsD.

2. ®enepanbubit 3ak0H oT 04.05.1999 No 96-®3 «O0 oxpaHe armocgepHOro
BO3IyXa».

3. ®enepanpubli 3akoH oT 27.12.2002 No 184-®3 «O TeXHUUECKOM
peryJupoBaHUMY.

4. ®enepanbubiii 3aK0H oT 27.07.2006 Ne 152-®3 «O nepcoOHaIbHBIX JAHHBIX).

5. ®enepanbHbii 3aK0H 0T 26.07.2019 Ne 195-@3 «O npoBeeHUHU 3KCIIEpUMEHTa
M0 KBOTHPOBAHHMIO BHIOPOCOB 3arpsi3HSIOIIMX BELIECTB W BHECEHMHM H3MEHEHUH B
OTJIeNIbHBIE 3aKOHOJaTelbHbie akThl Poccuiickoit dexepanvu B YacTH CHUKEHUS
3arpsi3HEHUs aTMOC(EPHOro BO3LyXay.

6. VYka3 Ilpesupenrta Poccuiickoit ®enepaunu ot 21.07.2020 Ne 474 «O
HAIIMOHAJIBHBIX HeNsIX pa3BuTus Poccuiickoii @enepauuu Ha nepuoa a0 2030 roaa».

7. lloctanosnenue [IpaButennctBa Poccuiickoit ®enepaunu ot 02.02.2006 Ne 60
«O0 ytBepxaeHuu [lomokeHUSs O TPOBENEHWH COLUATBHO-TUTHEHUUYECKOro
MOHUTOPUHI .

8. [locranoBnenue IlpaBurenscrBa Poccuiickot ®enepammu ot 28.09.2015
Ne 1029 «O6 yTBepk1eHNH KpUTepHeB OTHECEHMS] 0OBEKTOB, OKa3bIBAIOINX HEraTUBHOE
BO3JIeMCTBUE HA OKpY Karollyo cpeny, k oovekram I, I, 11T u IV kareropuii».

9. TIlocranoBnenue IlpaButennctBa Poccuiickoii ®enepauuu ot 23.06.2016
Ne 572 «llpaBuna co3faHuss ¥ BEIACHHS TOCYJIapCTBEHHOIO peecTpa OOBEKTOB,
OKa3bIBAIOIIUX HEFATUBHOE BO3AECHCTBHE HA OKPYXKAIOLLYIO CPELY».

10. INoctanosnenue I[lpaButenbctBa Poccuiickoit ®enepauuu ot 13.02.2019
Ne 143 «O nopsiake BblIaud KOMIUIEKCHBIX 3KOJOTHYECKHMX pa3pellleHul, HX
nepeoopMIIeHHSI, IEPeCMOTPa, BHECEHUS B HUX U3MEHEHHH, a TaK)Ke OT3bIBa».

11. ITocranoBnenne IlpaButenscTBa Poccuiickoit ®enepauvu ot 24.12.2019
Ne 1792 «O6 yTBepxaeHrH TpeOOBaHUN K NMEPEYHIO KOMIIEHCALIMOHHBIX MEPOIPUITHH,
HaTPaBJIEHHBIX Ha yJTy4lleHUe KauecTBa aTMOCHEPHOro BO3AyXa Ha KK 10N TepPpUTOPUHU
HKCIIEPHUMEHTA N0 KBOTHPOBAHHUIO BEIOPOCOB HAa OCHOBE CBOAHBIX PAaCY€TOB 3arpsi3HEHMs
aTMOC(EPHOIO BO3LYXa».

12. Tlocranosnenue IlpaButennctBa Poccuiickoit ®enepauuu ot 30.06.2004
Ne 322 «O6 yrBepxaenuu [lomoxenust o PenepanbHoil ciryxxbe no Haa3opy B chepe
3aIlMTHI IIpaB MoTpebuTeNneit 1 6J1arononydus 4eJI0BeKa.

13. [Tacmopt  HanuoHanpbHOrO  mpoekTa  «IKOJOTUS»,  YTBEPXKIACHHBIN
[Ipesunuymom Cosera npu IIpesunente Poccutickoi ®@enepaluy 1o cTpaTeri4yecKomMy
Pa3sBHTHIO U HAIITMOHATLHBIM TpoeKTaM (IpoTokos oT 24.12.2018 Ne 16).

14. ITacnoptr ®enepanbHOro mpoekTa «YHUCTBIA BO3AYX», YTBEPXKIAEHHBIN
NPOTOKOJIOM 3acelaHus IPOEKTHOrO KOMMTETa [0 HALUOHAIBHOMY IIPOEKTY
«Jxosiorusi» ot 21.12.2018 Ne 3.

15. Ilpukaz MunzapaBa Poccun ot 24.04.2008 Ne 194 «O06 yTBepxkaeHUU
MenuIMHCKUX KpUTEpUEB ONpeAe/ieHUs CTEleHW TSKECTH Bpela, NPUYMHEHHOIO
3[I0POBBIO UEJIOBEKA.
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16. Ilpukaz Munnpuponsl Poccun ot 06.06.2017 Ne 273 «Metoasl pacueroB
pacceuBaHMs BEIOPOCOB BPEIHBIX (3arps3HAIOLIMX ) BELIECTB B aTMOC(HEPHOM BO3ayXe.

17. Tlpukaz Munnpuponst Poccuu ot 17.12.2018 Ne 666 «O0 yTBepxneHUH
NpaBuJI pa3pabOTKH MPOrPaMMbl MOBBILIEHHS 3KOJIOTMUECKOH 3(PPEKTUBHOCTI.

18. Ilpukaz Munnpuponasl Poccuu ot 17.12.2018 Ne 667 «OO yTBepxaeHUU
TIpaBuJI pa3pabOTKH MJIaHa MEPOTNPUSTHH MO OXPaHe OKpY Karolel cpeibi».

19. Ilpuka3z Munnpupozasl Poccuu ot 29.11.2019 Ne 813 «IIpaBuna nposenenus
CBOJIHBIX PacyeToB 3arpsi3HEHUs aTMOC(epHOro BO3AyXa, BKIIIOUAS UX aKTYalU3alUION.

20. INpukas Pocnotpednanzopa ot 17.11.2006 Ne 367 «O Ilopsiake npoBeneHus
COLMAJIbHO-TUTUEHUYECKOTO MOHUTOPUHTA, IIPEACTABIEHUS JAaHHBIX U OOMEHa UMUY.

21.TH 2.1.6.2309-07 «OpueHTupoBOUYHble Oe30MacHble YPOBHH BO3ICUCTBHS
(ObYB) 3arpsi3HsrolMXx BEIIECTB B aTMOC(HEPHOM BO3/1yXe HACENEHHBIX MECT.

22.T’H 2.1.6.3492-17 «llpenensHo pomnyctuMble KoHUeHTpauuu (I11K)
3arps3HSIIOLIMX BEILECTB B aTMOC(HEPHOM BO3/1yXe F'OPOACKUX U CEJILCKUX MOCENEHUN.

23. OOmepoccuicKkuil KiacCU(PUKaTOp BHUAOB SKOHOMHUUYECKOW AesATEeNIbHOCTH
yTBepxkAeHHble 3amectuteneM llpencenarens [IpaBurtensctsa Poccuiickoit denepaiun
10.08.2013 Ne 4760n-1T110.

24.P 2.1.10.1920-04 «PykoBOJACTBO 1O OLIEHKE PUCKa IS 3/I0POBbSl HACEJICHUS
[Ip¥ BO3JIEUCTBUM XUMUYECKUX BELIECTB, 3arPsI3HAIOLINX OKPYIKAIOUIYIO CPEeay».

25.MV  2.1.10.3165-14 «llopsimoxk nOpUMeHEHHS pe3yJbTaTOB  MEJIHUKO-
OMOJIOTUYECKUX HUCCIAEAOBAaHUN MM JI0Ka3aTeIbCTBA NPUYMHEHMS BpeJa 3J0POBBIO
HaceJIeHMs! HeraTHBHBIM BO3JE€HCTBUEM XUMHUYECKUX (PAKTOPOB Cpelibl OOUTAHHUS.

26. MP 5.1.0116-17 «Puck-opueHTHUpOBaHHAsi MOJENIb KOHTPOJIbHO-HAA30PHOM
JEsITEIbHOCTU B cepe obecriedeHus: CaHUTapHO-3MHIEMHOIOTHIECKOTO OJIaronoyyus.
Knaccudukarus X03aHCTBYIOLNX CyOBEKTOB, BUIOB AESTEIBHOCTH U O0OBEKTOB Ha130pa
Mo MOTEHUHATBHOMY PUCKY IPUYMHEHHMsI Bpela 300POBBIO YeNoBeKa NI OpraHu3alldi
TUTAHOBBIX KOHTPOJIBHO-HAA30PHBIX MEPOTIPHSITHI.

27.MP 2.1.10.0156-19 «OueHka kadecTBa aTMOC(EpHOro BO3JlyXa W aHAIIU3
pUCKa 3J0pOBBIO0 HAcCEJIEHUs B LENSX INPUHATUS OOOCHOBAHHBIX YNPaBICHYECKUX
pemieHnit B cdepe obecrnedeHuss KauecTBa arMochepHOro BO3AyXa M CAHUTAPHO-
SMHAIEMHOJOTMUECKOT0 01aronoiy4dus HaceJaeHUs.

28. MP 2.1.6.0157-19 «®opmupoBaHue NporpaMm HaOIONCHUS 3a KauyeCTBOM
aTMOC(EepHOTro BO3/yXa M KOJIMYECTBEHHAs OLIEHKa SKCIO3MIIMH /IS 33/1a4 COLMATIbHO-
TMTMEHNYECKOIO MOHUTOPUHTA.

29. MP 5.1.0158-19 «OueHka sKOHOMUYECKOW 3PGHEKTUBHOCTU peanu3aliuu
MEpONPUATHNA MO CHWKEHHUIO YpPOBHEW 3arpsi3HeHHs aTrMochepHOro BO3jayXa Ha
OCHOBaHUH OLIEHKHU PUCKa 310POBbIO HACEJIECHUSD.

30. Zadeh L. A. Fuzzy sets // Information and Control. — 1965.— T. 8§, Ne 3. —
P.338. - 353.

31.3ane JI. IloHsAATME NUHTBUCTHYECKOH IMEPEMEHHOM M €ro NpHUMeHEHHE K
MPUHATHIO NPUOIMKEHHBIX peleHuid. — M.: Mup, 1976. — 166 c.

32. Fishburn P. C. Review of 'Utility Theory for Decision Making' // IEEE
Transactions on Information Theory. — 1972. — V. 18, Ne 5. — P. 696-697.

33. ®uwmbepH I1. Teopus nonesHocTH A NpUHATHS pelnennil. — M.: Hayka, 1978
-352c.
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TepMHUHBI U onpeae/ieHUs

AleKBATHOCThL  BO3AYXOOXPAHHLIX  MEpONpPUATHH —  COOTBETCTBHUE
BO3/lyXOOXPaHHBIX MEPONPUITUH 1LejisiM 00ecredyeHus: OTCYTCTBUS HEOMyCTHMOIO
YPOBHSI TOTEHIHAJIBHOW OMNACHOCTH pHUCKAa W (aKTHYeCKd TPUUYMHEHHOTO Bpena
3[I0POBBIO.

Buosiornyeckuii MOHUTOPHHI 4ej0BeKa — U3MEPEHHE U OLEHKa COJep)KaHus
XMMMUYECKMX areHTOB WIM UX MeTabOJIUTOB B TKAHSIX, CEKPETE, BBLICIEHUSIX, a TAKXKE B
aJbBEOSIPHOM BO3/lyXe C LIeJIbI0 ONpPEAC/ICHUS] BeJIMYMHBI BO3AEUCTBUS U PHUCKA IS
310pPOBbsI IOCPEACTBOM CPABHEHUSI C COOTBETCTBYIOIIMMHU CTaHIapTaMHu.

Bepuduxaunus — (0T 1ar. verum «MCTUHHBIN» + facere «aenath») B pa3iIuYHbBIX
cepax HeITeIbHOCTH YeJIOBeKa MOXXET MoJpa3yMeBaTh: MPOBEpPKa, MOATBEpKACHHE,
METOJ JOKa3aTeJbCTB KaKUX-IUOO TeOPeTUUECKUX MOJI0KEHHH, allTOPUTMOB.

Bo3pacTHble rpynnel HacedeHusi — 1€TH B Bo3pacte oT 0 1o 17 neT u B3pocibie
ot 18 net u crapiie.

Bpen 3p0poBb0 — HapylieHHWe  aHATOMUYECKOM  LEJIOCTHOCTH  MIIU
¢u3nonornyeckoil GyHKIHUH OpraHoOB M TKaHEH 4YeloBeKa B pe3yJibTare BO3/EHCTBHSA
(bU3UYECKNX, XUMUYECKUX, OMOIIOTMYECKHX M MCUXHYECKHX (PaKTOPOB BHEILIHEH Cpe/bl
(3aboneBaHMe, MATOJIONMYECKOE COCTOSIHME) IO CPaBHEHUIO C TMEPHOJOM 1O €ro
BO3HUKHOBEHHS.

HeTepMHHHPOBAHHOCTL (OT JaT. determinans —  ONpeoesiowuil) —
onpenensemMocts. [log AeTepMUHUPOBAHHOCTBIO MPOLIECCOB MMOHUMAETCS OJHO3HAYHAS
IPEeNONPEeNeNEHHOCTh, TO €CTh y KaXXIOro CJIEJCTBUS €CTh CTPOro OmpejeiéHHas
MpUYHHA.

Jloza — OCHOBHas Mepa OKCHNO3MIHMH, XapaKTepU3ylollas KOJHYECTBO
XUMUYECKOTO BEIIECTBA, BO3ACHCTBYIOIIEE HA OPTaHU3M.

J0CTaTOYHOCTh BO3JYXOOXPaHHBLIX MepONpPHATHH — 00beM U colepiKaHue
BO3/YXOOXPaHHBIX MEPONPHUATUN, KOMIUIEKC KOTOPBIX oOeclmeurBaeT IOCTHXKEHHE
LEeNEBbIX IOKa3aTeneil 0e30MacHOCTH I 3AOPOBBS ad3POreHHBIX BO3ACHCTBHI OT
HCTOYHUKOB UX 00pa30BaHUs.

3aGosieBaHHe — JTO HapyllleHHe HOPMallbHOU KU3HEAESTEIbHOCTH OpraHu3Ma,
00yCJIOBIIEHHOE (YHKUHMOHAIBHBIMU U (WJIM) MOPGHOJOTHUYESCKUME (CTPYKTYPHBIMHU )
U3MEHEHHSIMH, HACTYNAIOLIMMH B pe3yJibTaTe BO3JEHCTBUS 3HAOTEHHBIX M (MIIH)
9K30r€HHBIX, (HaKTOPOB.

3arpsizHenne atMocgepHOro Bo3ayxa — MOCTyIUIeHHe B aTMOChepHBIi BO3ayX
WM 0Opa3oBaHWE B HEM 3arps3HSIONIMX BELIECTB B KOHIIEHTPALMSIX, MPEBBILIAIOIINX
YCTaHOBJIEHHbIE TOCY1apCTBOM I'MT'MEHHYECKHE U IKOJIOTHYeCKHe HOPMATHBhI KauyecTBa
aTMoc(epHOro Bo3ayXa.

3arpsisusoinee atMocdepHbIi BO3AyX BellleCTBO — XUMHUECKOE BEIIECTBO MJIH
CMECh BEUIECTB, B TOM YHCJIE€ pPAJUOAKTUBHBIX, U MHUKPOOPraHU3MOB, KOTOpBIC
NOCTYIAOT B aTMOC(EpHBIN BO3AYX, cofepkarcs U (1jin) oOpa3yroTcs B HEM U KOTOpbIe
B KOJIMYECTBE U (WJIM) KOHLUEHTPALMSIX, MPEBBILIAIOIIUX YCTAHOBJICHHbIE HOPMATHUBHI,
OKa3bIBAalOT HEraTUBHOE BO3ICICTBUE Ha OKPYXKAIOLIYIO Cpelny, XKU3Hb, 3J0POBHE
YyeJloBeKa.
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310poBLEe HaceJeHHSl — COCTOSHHE TMOJNHOrO (HU3U4eCKOro, AyLIeBHOIO H
COLIMAJIGHOTO OJIaromofyursi, a He TOJBKO OTCYTCTBHE Oone3Hedl U Qu3anyeckux
nedexToB.

30HBI ¢ 0COOLIMH YCJOBHSIMH HCNOJIb30BAHHS TePPUTOPHH — OXpaHHbIE,
CaHWTApHO-3alIUTHBIE 30HBI, 30HBl OXpaHbl OOBEKTOB KyJBTYpHOIO Hacleaus
(MaMsATHUKOB UCTOPUU U KyJbTYpPhI) HapooB Pocculickoit ®enepaunu (nanee - 00bEKTHI
KylIbTYpHOTO HacJeausi), 3allUTHble 30Hbl OOBEKTOB KYyJIBTYPHOIO Haclenus,
BOJIOOXPaHHbIC 30HBI, 30HBI 3aTOIJICHMs, IOATOIUICHUS, 30HBI CAHUTApHOH OXpaHbI
HCTOYHHKOB IMUTHEBOTO U XO3HCTBEHHO-OBITOBOIO BOJJOCHAOKEHHS, 30HBI OXPAHAEMBIX
O0OBEKTOB, TMPHAIPONPOMHAS TEPPUTOPHUS, HHBIE 30HBI, YCTAHaBJIMBacMble B
COOTBETCTBHHM C 3aKOHOJaTenbcTBOM Poccuiickoil denepanuu.

30Ha 3KCNO3ULHH — YACTh WJIK MOJHOCTHIO celuTeOHas TePpUTOpHUs, HacelleHue
KOTOPO# NIOJIBEPKEHO BO3ICUCTBUIO HEONArONPUATHBIX PAKTOPOB.

HcTounuku 3arpsasnenns (BblOpoca) — cOOpyXeHHE, TEXHUUECKOE YCTPOUCTBO,
o0opynoBaHue, KOTOPBIE BBIACISIOT B aTMOC(EpHBIN BO3IYX 3arpsi3HSIONIME BeILEeCTBa.

KoHTpoJIbHbIe TOYKH — TOUKH, PACIIONOKEHHbBIE B MECTaX pa3MelIeHHs [TOCTOB
Habmonennii Pocruapomera niu Touek KOHTpOJs KayecTBa aTMOC(hEepHOro BO3ayXa B
pamkax CI'M. [Ipu oTcyTcTBHM NOCTOB HaOMIOAEHUN WK TOYEK KOHTPOJS B paMKax
CI'M KOHTpOJIbHbIE TOUKH BBIOMPAIOTCS B LEHTPAJIbHON YacTH HACENIeHHOTO IMYHKTA, B
KUJBIX palioHax, IJle YPOBHU pacCUETHBIX KOHIEHTPAIUMP 3arps3HSIONINX BEIISCTB
npesbimaoT 0,5T11K, Ha TeppuTopusix pasMelneHds NETCKUX YUPEeXKACHUH, B 30HAX C
0COOBIMU YCIIOBUSIMH.

MuTHraumss — (OT aHr. witigation) — cMmsirdeHue, ocnabieHue, oO/erdyeHHe,
yMeHbIIeHUE, CH)KEeHUE (HalpuMep, PUCKOB).

MuTHranus pucKa Wid NPHYHHEHHOr0 Bpela 3A0POBbI0 — CHUXXEHHE PUCKA
WM cMsryeHue (IpeJoTBpallieHue, JTUKBUAIMS) OCIeICTBUH Bpeaa, MPHIYHHECHHOTO
30POBBIO 4YelloBeKa (CyOmomyssiuuu, MOMyJsnuH), JUOO0 BCIEACTBHE HApYyIICHHS
00s3aTenpHBIX TpeOOBaHUN K KauecTBY aTMoc(epHOro Bo3Ayxa, JHOO BCIEIACTBHE
HEraTMBHOI'O COBOKYIIHOI'O BO3AEHCTBHS KOMILIEKCa 3arpsi3HSIOIIMX BEIIeCTB MPH
HENOCTATOYHO J(PQPEKTUBHOM peryJupoBaHUM (KBOTHPOBAaHMHM) HX BBIOPOCOB B
arMmocdepy.

Honynsuus — (0T 1at. populus HAPOJ, HaCeIIeHHE ), COBOKYITHOCTh 0COOEH 0OTHOTO
BUJIa, 00J1a1AI0IIUX OOIKM I'eHO(MOHIOM U 3aHUMAIOILNX ONpeAeEHHYIO TEPPUTOPHIO.

HonyasiunoHHbifi Bpea 3A0pOBbLI0 — JOKa3aHHBIM Bpel  3J0POBBIO,
[IPUYHMHEHHBIN OINPEJENICHHOMY KOJMYECTBY JKCIIOHUPOBAHHBIX JIHIl B BHIE BCEro
CIIEKTpa BBISBJIEHHBIX 3a00JeBaHMiA, CBS3aHHBIM C COBOKYITHBIM BO3JCHCTBHEM BCeEX
BpeAHbIX (PAKTOPOB (XMMUYECKUX BELIECTB) OT BCEX HCTOYHHUKOB UX POPMHUPOBAHUS 3a
nepuos HabJIo e HUSL.

IIpuynHenne Bpeaa 340pPOBBI0 — HAcTylaeT B pe3yJbTaTe COBEPIUCHUS
YMBIIIJICHHBIX WJIM HEOCTOPOXKHBIX JeWcTBHH (0e3nelCTBUSA), BBIPAXKAIOLIUXCH B
HapyLIeHWH aHATOMUYECKOH LIETOCTHOCTU WK (HU3HOJOTHIECKUX (PYHKIHH OPraHoB U
TKaHEeW OpraHu3Ma 4ejioBeKa.

PedepenTHast n03a/KOHUEHTpPANHst — CYTOUHOE BO3JIEUCTBHE XHMHUYECKOIrO
BellleCTBA B TE€YEHUE BCEH )KU3HU, KOTOPOE YCTAaHABIMBAETCS C YUETOM BCEX UMEIOIIUXCS
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COBpPEMEHHBIX HAyYHBIX JaHHBIX M, BEPOSTHO, HE TMPHBOAWT K BO3HUKHOBEHHUIO
HEMPHUEMJIEMOTr0 PUCKa JJIsl 3/I0POBbsl UYyBCTBUTENBbHBIX IPYIII HACETIEHUS ).

PHcK — BepOSTHOCTh NPUUMHEHUS BPEAA )KU3HHU WIH 3I0POBBIO MPaK/iaH C YYETOM
TSDKECTH 3TOTO BpeJa.

Puck ass 310poBbsi — BEPOSTHOCTh Pa3BUTHUSL YIPO3bl KU3HU HIIU 3JOPOBBIO
4yejioBeKa JTUOO yTrpo3bl XKU3HU WM 3J0POBBIO OYyIyIIUX MOKOJIEHUH, 00yCIOBICHHAS
BO3/IelicTBUEM (PAKTOPOB Cpebl.

Cpeansis  roaoBasi KOHUEHTpaUHsi 3arps3HsOlero  BellecTBa  —
KOHLIEHTpAaL¥sl 3aTPA3HSIIOLIET0 BelllecTBa, ofpeaenseMas Kak cpeiHee apupmMeTHaecKoe
3HAYeHUE PA30BbIX WIH CPEIHECYTOUYHBIX KOHIIEHTpAIMii, MOJyYeHHBIX B TEUEHUE rojia.

CreneHb TH:KeCTH Bpeda, TMPHYHHEHHOrOo 3A0POBbI0 YejlOBeKa —
KOJIMYECTBEHHasi XapaKTepUCTHMKA Bpelda, oImpenessieMas TSKECThIO (QaKTUYECKH
JUArHOCTUPOBAHHOTO  3a0oJieBaHUs,  JCTEPMUHUPOBAHHOTO  BO3ICHCTBYIOITHM
(bakTopoM.

XapakTep Bpela, NPHYHHEHHOrO 3A0POBbI0 YeJOBEKAa — KayeCTBEHHAas
XapakTepucTHKa TPUYMHEHHOIO Bpena, ofpejesseMas HO30J0THUeckoil (GopMoi
bakTHyecku JTUATHOCTHPOBAHHOTO 3abosieBaHus, e TEPMUHUPOBAHHOTO
BO3JEUCTBYIOIUM (DaKTOpOM.

X03AHCTBYIOIIHH CYOBEKT — 3TO OCYIIECTBISIONIUE MPOU3BOJICTBO, PEaTH3aALIUIO
aubo mnpuodpeTeHHEe TOBAapOB, OKa3aHHE YCIYyr M BBHIMOJHEHHE padOT YacTHBIE,
rOCy/apCTBEHHbIE U MHBIE NMPEANPUITHS, a Takke UX (QUIUANbl U NPEICTABHTENbCTBA,
aKLIMOHEpHBble OOlLIecTBA U HHBbIE TOBAPHUIIECTBA, COIO3bI, ACCOIMAIMH, KOHLEPHBI,
MEXOTpacieBble, pETMOHANIBHBIE U ApyTrHe OObeAUHEHHS TIPEANPUATHN, OpraHUu3aliK 1
yupexaeHus, 0aHKH, ToBapHble M (HOHIOBBIE OUPKH, HHBECTULHOHHbBIE, [IECHCHOHHBIE 1
apyrue (QOHIbI, WHblEe OOBbEIWHEHHUS W TIpaKAaHe, 3aHUMAIOLIHUECS CAMOCTOSTENLHOM
NpeANpUHAMATETBLCKON AeSITENBHOCTHIO.

XpoHHnYecKasi CpeHssA CyTOYHAasi 1032 — CPEIHAS /1032 BeIleCTBa, yCpeAHEeHHAs
Ha XPOHUUYECKYIO IKCTIO3UIMIO (UKCTIO THEH B TOy).

Jxkcno3uuus (YpoBeHb BO3/AeHCTBHSI) — KOHTAakT OpraHusMa (peLenropa) c
XUMUYECKHM, (PU3HMUECKUM WIIH OUOJIOTHYECKHUM areHTOM.

JKCIOHMpYeMoOe HacejJleHHMe — HacelleHHe, TOJIBEP)KEHHOE BO3IEUCTBHIO
HeOIaronpusTHEIX (PaKkTOpOB.
JxoHoMHYecKkass IPPEeKTHBHOCTh —  COOTHOILIEHHE  (AKTHYECKUX H

9KOHOMUHYCCKHUX ITAPAMETPOB, OTpaAXXAarOWHX ITOJTYUCHHEBIC PE3YJIbTaThl ACATCIIBEHOCTH.
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