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3anobiraHHA Ta nikBigauis
HaA3BMYaMHUX cUTyauin

YK 355.587 DOI: 10.30748/zhups.2018.56.26

B.B. Bap6amHHl, B.1O. I[y6HHuKHﬁ2, I'.B. (I)eceHKol, H.A. LIepeHHeB3,
B.H. Ba3en101<4, E.M. H_[HI/IHI[a4

: Xapvrosckuii HayuoOHANbHbL YHUSEpCcUmem 20poockozo xossiicmea um. A.H. bexemosa, Xapvkos
2 Xapvrosckuii yueono-nayunvii uncmumym I'BY3 Vuusepcumema bankosckoeo dena, Xapvkog
3 Xapokosckuil HaYUOHATbHbLT MEXHUYECKUT YHUBEPCUMEN CeNbCKO20 XO3ATCMBA
um. I1. Bacunenko, Xapbkoe
* Boennviii uncmumym mankoswix otick Hayuonaneno2o mexnuvecko2o ynusepcumema
«XapvkoscKkuil norumexHuyeckull uHcmumymy, Xapokoe

OMPEAENEHUE PACLIETHOVIVSQJQJEKTI/IBHOCTVI rPAXXOAHCKUX CPEACTB
MHOUMBUOYAINIbHOU 3AWLNUTbBI ®UJIbTPYIOLLUEIO TUMA

Paccmompena cmamucmuka upesgoiuaiinblx cumyayuil. Bviagnena vemkan obwemuposas menoenyus yeenu-
YeHus IKOHOMUYECKo20 yujepda U 4ucia No2UOUWUX 8 MEeXHOZEHHbIX U NPUPOOHBIX Kamakausmax. Buickazano npeo-
NOJIoJHCEHUE O CHUNCEHUU PUCKA NPUMEHEHUs XUMUYECKO20 OpYicUs 6 X00e Doeguix 0elicmeull U O blCOKOI 603-
MOJCHOCIU B03HUKHOGEHUS 0Ya2a XUMUYECKO20 3aPadCeHUs. Ha Meppumopuy Ykpaunsl umenHo @ pesyiomame asa-
pull Ha NOMEHYUAnbLHO onacHvx obvekmax. [Ipoananusuposano cocmostue xumuieckoll besonachocmu u obecne-
yeHue HaceneHus cpedcmeamu unousuoyanvrotl sauumol (CH3). Ilpednosicena memoouxa onpeoeierus paciémHoi
agpgpexmusnocmu CH3 gpunempyroweco muna. Ilepemennvivu napamempamu CH3 npunamel ciedyrowue xapakme-
DUCTUKY KOHCMPYKYUU. MAKCUMATbHASA UHEATAYUOHHAA MOKc0003a, noerowaemas CH3; koagguyuenm noococa 6
30HY OvIXaHusl; KOIp@uyuenm nodcoca 6 30Hy OP2aHO8 3PeHUs, 3a0aHHOe MEeXHUYECKUM 3a0aHueM 8peMs 3auum-
noeo oeticmeust CH3. Ilocmosnnuvivu napamempamu CH3, 3a0asaemvimu mexHuyeckum 3a0anuem, NPpUuHamol. 3Ha-
Yenue Nopo2osoll UHANAYUOHHOT MOKCOO03bl, 3HAUeHUe nopo2osoli konyenmpayuu OB npu eo30eiicmeuu yepes
opeanvl Ovixauus, sHauenue nopo2ogoli konyenmpayuu OB npu eo3deticmeuu uepes opeanvt spenus. dPppexmus-
Hocms omoenvho 63amozo CH3 onpedenena Kak 6eposmHoCMb 8bINOIHEHUS CB0e20 QYHKYUOHATLHO20 HASHAYEH U]
¢ yuémom 6cex 603M0uCHbIX nymetl npoHukHosenuss OB 6 opeanusm uenosexka. Imy genuduny npeonodiceHo onpeoe-
JIAMb KAK Npou3eedeHue 6eposmHOCU BbINOTHEHUS 3AWUMHbIX DYHKYUL GUIbmMpYOWUM Yempoucmeom (Kopoo-
KOll), 6ePOSMHOCIU LINOTHEHUS 3AUUMHBIX QYHKYULL ¢ Y4EMOM NOOCOCA 6 30HY ObIXAHUS, 8EPOSMHOCHb 8bINOIHE-
Hua 3awumuslx Qynxkyuti CH3 ¢ yuémom noococa 6 30Hy opeanos 3penus. [na onpeoenenus 8IUAHUL MATbIX UMe-
HeHUll nepemMeHHbIX napamempos Ha 3¢gpexmusnocmos CH3 onpedenervl 31acmutdHOCMU KAHCOO020 U3 COMHONCUME-
Jetl no nepemenHviM napamempam. Buryucnenvt abconommuvle nocpeutHocmu cCOMHOXCUMENell 8 3a8UCUMOCIU O
abcoomHoll noepemHoCmy nepemMentvlx napamempos. s okonuamenvhotll oyenku sgpexmusnocmu CH3, c
VUEMOM abCOTOMHBIX NOZPEUHOCElN NePeMEeHHbIX Napamempos, UCHOTb308aAHA UHMEPEANbHAA apudmemuKa ¢
npeocmasienuem yucei 6 cucmeme yeHmp-paouyc.

Kntoueeste cnosa: nocnedcmsus upe3sublyaiiHbiX cumyayuil, Xumuieckas o6CcmaHosKka, cpeocmea uHOUsUuoy-
anvHOll 3awumsl Quibmpyiowezo mund, 3ppexmusnocms cpeocms UHOUBUOYANbHOU 3AuUmMbl, INACMUYHOCHTb
@yHKYUU, AOCOMOMHASL NO2PEUHOCIb PYHKYUU, UHMEPBATbHBLE GbIMUCLEHUS, CUCMEMA YEeHMP-PAouycC.

BBeneHue

Bces uctopusi yenoBeuecTBa COMPOBOXKIACTCS Ue-
penoit katacTpod) U KaTaKIU3MOB PA3JIUYHOTO XapaKTe-
pa. «Km3Hp apeBHHX O0OmIECTB ObUIA, KaK H3BECTHO,
OUYCHb TECHO CBS3aHA C MPUPOAHBIMH YCIOBHSIMH Ha
3aHUMACMbBIX U JKCIUTyaTHPYEMbIX UMH TCPPUTOPHSIX.
Peskue m3MeHeHNs TaKUX YCIIOBUI W WHBIC KaTaKIA3MbI
€CTECTBEHHOTO XapaKTepa OKa3bIBaJM IPOMaTHOE BO3-
JICHCTBHE HAa BECh XOJ] Pa3BUTHUs JIAHHOW KOHKPETHOMH
muBuwim3zammuy [1, ¢. 135]. YrnomMuHanus o Kartakius-
Max, KOTOpBIC TEPHUOIMYECKH BO3HUKAIOT Ha HAaIIeH

TUIAaHEeTe, MOXXHO HalTH B MH(Dax, NpelaHusIX U JIereH-
JlaX TMPaKTUYEeCKU BCEX HAPOIOB 3eMITH: «ApHCTapX W3
Camoca B III Beke A0 H. 3. yTBepXKJald, YTO KaxJble
2484 roma 3emis MPOXOIUT Yepe3 JBE KaTacTpodbl —
mokap u moror. Ilo cBumerenscTBy Parmm, u3BecTHOTO
cpeIHeBeKoBOro TonkoBatens bubmmu m Tanmyna, Ka-
TaKJIU3MBI IPOUCXOJAT ¢ HHTEepBaJIoM B 1656 nert. Ilne-
MEHa Mais M alTeKOB CUUTAIH, YTO MEXKIY MHPOBBIMH
KatacTpodaMu JEKUT mepuon B 52 roma. ['pedeckuit
¢unocod I'epaxiut Ddecckuit cuutan, 4To MUp MOTH-
Oaet B orae uepe3 kaxasie 10800 sret. [To ncreueHwnn

© bapbammun B.B., dyorunkwuii B.1O., ®ecernko I'.B., Uepennes U.A., bazemrox B.H., lllnuaga E.M., 2018 187
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9TOTO BPEMEHH BCE B MHpPE BO3BpamiaeTcs Ha KpPYTH
cBOsl U moBTopsieTcs. LleHzopun (mpum.asm: OpesHe-
pumcKkuil nucamens scugwiuti ¢ 111 6. 1.3.) yIOMUHAET O
4geThIpex Bekax mo 105 jer, KoTopsle, IO BEpOBaHUSIM
3TPYCKOB, OYATO OBI MPOIIIN MEXKIY ABYMS MHPOBBIMH
katactpodamm» [2].

C pa3BuTHEM HAyYHO-TEXHMYECKOTO Iporpecca H
YBEJIIMYCHUEM aHTPOIIOTEHHOTO IaBJIECHUS Ha OKpY-
JKAIOIYI0 Cpelly MacIiTaObl Ype3BbIUalHBIX CHUTYaIMid
(4C) u ux mocieAcTBUs 3HAYUTEIFHO BO3pociu. Yero-
BeYeCcKas MeATEIHHOCTh 3a4acTylO0 CTala IMPOBOIHPO-
BaTb BO3HUKHOBCHHE MPHUPOJHBIX KaTaKJIN3MOB. Mox-
HO NIPUBECTH TPHMEp BIMSHUS BBIpYOKH JiecoB B Kap-
MaTax Ha BO3ZHUKHOBEHHE CEJICBBIX MOTOKOB: «ToTaib-
HOC YHHUYTOXKXCHUC 3aIIOBCIHBIX KapIliaTCKUX JIECOB, W3-

MEHCHHE KIIMMAaTa TOCICIHHUX JCCATIIICTHH BBI3BIBACT
JeTpajalio ropHoOro ojeneHenusa. Ha stom Qone B
0003puMOM OyIyIIEeM MOXHO OXKHIATh YBEIHMUYCHHS
YacTOTHI M DHEPTETHKH CEJIEBBIX MPOIECCOB, OCOOCHHO
CBS3aHHBIX C TMaparisiuanbHOH oO0cTaHoBKOW» [3]. B
pszne paboT TpHUBEIeHBI JaHHbIe 1Mo cratucThke YC
MIPUPOTHOTO, TEXHOTEHHOTO M COIMAIBHOTO XapakTepa
3a HECKOJIbKO TocleaHux necsatunetuit [4—7]. Ilocnen-
Hsisl MHpOpPMAIKsl, JOCTYIHAs aBTOpaM JaHHOTro co00-
menusi, coorserctByeT 2016 rogy. Hamu, Ha ocHOBa-
HUU UCTOYHUKOB [6—7], cocTaBineHa tabmn. 1, B KoTopoit
NPE/ICTABICHBl JJAHHBIE 10 KOJIMYECTBY IIOTUOLIMX H
pasMepaMm sKoHomHuueckux norepr or UC B 2015 —
2016 rr. g YKkpauHsl 1 MUpa B LEJIOM.

Tabmuma 1

KomugectBo mornbumx u pazmep sxkoHoMudeckux moteps oT YC B 2015-2016 rr. ams YKpauHbI 1 MUpa B IIEJIOM

Tepputopus, 3KOHOMH‘IGCKI/IE 3KOHOMI/IquKI/I? . .
o xoTopoii MOTEPH OT CTUXHH- | TIOTEPH OT CTHXHH- % ot | % oT Konmuecto KonnuectBo
pOM3BOmTACE HBIX O€CTBUI 1 |HBIX OencTBuil U Tex-| BBII, | BBII, noru6mmx B |nmorudmux B UC,
oleHKa TEeXHOT€HHBIX KaTa- |HOTeHHBIX kartacTpod| 2015 | 2016 . | YC, 2015T. 2016r.
ctpod B 2015 romay B 2016 romy L
Bo BceM Mupe $94 mup. $175 mipa 0,082 | 0,24 HUUUHECT 11000 ges.
B Vkpanne 531 831 000 rpH. 265306 000 rpu. | 0,027 | 0,011 242 ger. 183 gem.
K coxanenuro, He CTaaM AOCTOSIHHEM IPOILIOTO 1‘;3 ]
BOCHHBIC KOH(IUKTHI pa3HbIX MaciTabos. B padore [§] 2 80
NPUBEJICHbl JaHHBIC 10 CTaTUCTUKE MOTEPh BOEHHO- E ;g ]
CIIyalmx 1 MupHoro Hacenenus 3a 1600 — 2000 rr. 13 £ 50 -
aHaAIM3a DTHX JAHHBIX BUIHA YETKO BLIPAKCHHAS TEH- E :g ] L l
JICHIIUSI THOEIM MPEUMYIECTBEHHO T'PaXJaHCKOrO Ha- = 20
CelleHus, KoTopas MpecTaBlcHa Ha puc. 1. B cpemnewm, 12 ]
B nepuon 1945 — 2000 rr. u3 o0Imiero KoJmM4yecTBa IMo- 1500_191311' IIMB ' BMB |1945_2000rr_
ruommx 80% Obutn rpakganckumu. Jlias BreTHama Tepuoa

(1970-1975 rr.) 1 5TH TUPPHI emie Ooee TparmdecKue:
9 u3 10 moruOmmMX OTHOCWJICS K KaTerOpud MHUPHOTO
HaceneHus [9].

B BoeHHOCTYKAaIOHEe N I'pakIaHCKOe HaceleHHe

Puc. 1. Yaensnsrii Bec (%) noTeps BOCHHOCTYKAILIIX 1
rpaxxaanckoro HacesneHus B BoriHax X VII — XX Bekos

Tabnuma 2
Crarucruka norepb B ahpuKaHCKHX BOMHAX BTOPOU IOJIOBUHBI XX BeKa
Crpana Kongmukr Tonst OreHka o0mMX MOTeph ?3766122) %H?)(;z;?x

Cynan Boccranne Ang Hsa 1963-1973 250 000-750 000 20 000 3-8
Hurepust Boccranune buadps 1967-1970 500 000-2 000 000 75 000 4-15
AHromna I'paxxganckas BoiiHa 1975-2002 1 500 000 160 475 11
o (0e3 I'paskianckas Boiita 1976-1991 1 000 000-2 000 000 | 16000 2
BOIHBI B DpHUTpee)
Mo3zambOuk ['paxkiaHcKast BOMHA 1976-1992 500 000—1 000 000 145 400 15-29
Comann ['paknaHcKasi BOHHA 1981-1996 250 000-350 000 66 750 19-27
Cypan ['paxxmanckas BoiHa 1983-2002 2 000 000 55500 3
JIubepust I'pasknaHckasl BOMHA 1989-1996 150 000-200 000 23 500 12-16
JIeMOKpATHYECKA |1 o cas BoitHa 19982001 2 500 000 145 000 6
pecnyonmka Konro
Uroro no BocekMu  |Bce rpaxnanckue 3a nepuoz 39 siet

N (115 ner 8 650 000-12 300 000 | 707 625 5-8
CTpaHam BOWHBI

KOH(JIMKTA)
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3HAaYNTEITPHOE KOJIMYECTBO JKEPTB MMEHHO CpEIU
rpaXaaHCcKuX Juil OblIo oTMeueHo B Mpake: «B xonme
Brop>keHust B Mpaxk B 2003 roay u mocie, B T€UEHUH
18 mecsreB, M30BITOYHAST CMEPTHOCTh B CTPaHE JOCTHT-
na 100 TeICSIY YEIOBEK, 3TO B CEMb Pa3 BhIIIE YOUTHIX B
6oeBbix aeictBusx» [10]. Ho, moxanyii, Bce «pekop-
Ib» TOOWIN BOEHHBIE KOH(MIMKTH B AdpuKe, Korjga
rubenb rpakaaHcKuxX Jui npesbiciia 90 % ot obmeit
YHUCJIEHHOCTH YOWTHIX. OTH JaHHBIE TPHUBEACHBI B
TabI. 2, 3aMMCTBOBaHHON U3 padoTsl [10].

Camoe mMaccoBO€ MPUMEHEHUE OPY>KUSI MacCOBOTO
nopakeHust (OMII) B xome Oo0eBBIX ACHUCTBHUI Ipo-
n3ouuio Bo Bpems [lepBoii mmpoBoii Boitabl (IIMB).
Bceero 3a romer [IMB 6puto mpomssemeno 180 Thicsu
TOHH OOCIPUIIACOB PA3INYHBIX THUIIOB, HAYMHEHHBIX
OTpPaBJISIIOLIMMH BEIECTBAMHU, U3 KOTOPBIX HA I10JIe 00s
OpuT0 TIpEMeHeHo 125 Teicsd ToHH. BoeByro mpoBepKy
nporuio cBeite 40 turno OB. O6mue norepu OT XH-
MHYECKOT0 OpY>KHs OIEHHBAIOTCS B 1,3 MIIH. 4elloBeK,
m3 HAX 10 100 TBICSY co cMepTenbHBIM mcxonoMm [11].
Henp3s He oTMeTHTh, YTO MaccoBoe mpumeHeHne OB
apMUSIMU TIPOTHBOOOPCTBYIOIIMX CTOPOH OBLIO OCyIIle-
CTBJICHO BOIIPEKH 3aIlpeTaM, 3aKpPEIUIEHHBIM B PELICHU-
sx [aarckoit mmpHOW KoHBeHImH 1899 r. [loroBapu-
BAIOIMECs] CTOPOHBI OOBSIBIIM O CBOEM PEILICHUU «BO3-
JIEp)KUBATHCSl OT TPUMEHEHHsI CHapsiioB, HCKIIIOYH-
TEJIHOHM II€7bI0 KOTOPBIX SIBJISCTCS PACIBUICHUE YIY-
LIAIOIIUX WIM BpeAHbIX Tra3oB». Bo Bropoii [Maarckoit
koHBeHIMU (1907 r.) MOATBEPXKIAIUCH TMPEIBITYIIHIE
3ampeThl Ha MPUMEHEHNE OTPABIISIONINX WM OTPABJICH-
HBIX BoopyxeHuil [12]. Bropoii pa3 xumuueckoe opy-
xue (XO) Obuto 3amperieHo JKEHEeBCKUM MPOTOKOIOM
1925 roma. Ho u JKeneBckast xouseHums or 1925 rona
HE CMOTJIa MPUOCTaHOBUTH Hcmonb3oBanue XO. Mtanb-
SHCKasi apMusi B BoiiHe ¢ Ddwuonueit B 1935-1936 rr.
HaHecna 19 MaccHpOBaHHBIX XUMHYECKHX YAApOB IO
BOWCKaM M HACEJIEHHUIO 3TON CTpaHbl, YTO MPHUBEIO K
MaccoBbIM nopakeHusM. B 1937-1943 rr. Sinoxus npu-
Mensuia OB Bo Bpems BoiiHbI npotuB Kuras, B pe3yib-
TaTe 4ero KUTaWCKue BOMCKa motepsutu 6oiee 50 ThIc.
YeJIoBeK, MOPaKEeHHbIX dTUMH BemecTBamu [13]. Ho Ha
(ponTax BTOpoil MHpPOBOI BOIHEI BOIOIIAE CTOPOHBI
npaktndeckn He npumersiin XO (32 HCKITIOYeHHEeM
KpriMa): «O mpUMEHEHHH XUMHYECKHX OTPaBIISIOIINX
BEIeCTB B O0phOe ¢ COBETCKUMHU BonHaMu 11071 Kepubro
TOBOPST M HeMelkue ucrounnku. V3 «Boennoro nues-
Huka» @. ['anbaepa U3BECTHO, YTO MPEICTABUTEND TUT-
JIEPOBCKOW CTAaBKH I'€HEpall XMMHUYECKHX BOHCK OKCHep
13 mrons 1942 r. moxmagsiBai o0 cBoel moesnke B Kpbm
1 00 ydyactuu B 605X 32 Kepub XuMU4eCcKuX mopasie-
nenuil. Hano momarate, yto OKCHEp SBISUICA €CIM HE
WHHUIIATOPOM, TO NEpBOH (PUTYpoOil B Jiesie TEXHUYECKO-
ro HCHOJHEHMs 4yJIOBHIIHOTO IPECTYIUICHUS IPOTHB
aDKUMYIIKaiCKOro  MOJ3eMHOr0  rapHu3zoHa» [14,
C. 147]. B I'epmaHun HaUCTHI aKTUBHO UCIOIb30BAIH
co3/aHHbIi HOOeneBckuM Jaypeatom Ppurtom ["abepom

ra3 HukiioH b 1y1s1 yHUYTOXEHUS] Y3HUKOB KOHLUIarepei
[15]. TTocne Bropoii MupoBOif BOWHBI OBUIO 3a(HKCH-
pOBaHO NMPHUMEHEHHE XMMUYECKOro opyxus Eruntom B
Memene u cie3oToumBoro rasa u repoummuaon Coeu-
HeHupiMu [llTaTamMm Amepukn BO BpeMsl BOHHBI BO
BbeTHame, 4TO CTano MOIIHBIM CTUMYJIOM K IMPUHSATHIO
MEX/TyHapOAHBIX JTIOTOBOPOB MO €r0 OKOHYATEIBHOMY
3anpenieHno U yanatoxennto [16]. OB taxxe mpume-
HsiMcb MpakoM B BoiiHe npoTuB apmuu Mpana u xypa-
CKHX ITOBCTaHIICB.

ITo nemoaupIM gaHHBIM, B XX B. n3 uncia 70 Hau-
0oJiee MHTEHCHBHBIX BOCHHBIX KOH(JIMKTOB 110 KpalHei
Mepe B 15 ObUIO IpUMEHEHO XUMHdeckoe opyxue. [lo
KaXJIOMy TaKOMy CJIy4al0 MHpPOBasi OOIIECTBEHHOCTb
HposiBIIsIa 03a00YEHHOCTh M BbIpaXkaja OCYXKICHUE
[13]. IToaTOMY, IpUHSATHE U BCTYIUIEHUS B cuily 29 am-
pemns 1997 r. «KoHBeHIIMH O 3amperieHun pa3padoTKH,
MIPOM3BO/CTBA, HAKOIUICHNS ¥ IPUMEHEHHSI XMMUYECKO-
0 OPYXKHS U O €ro yHHuTokeHum» (nanee — KoHBeH-
1S SIBJISCTCS 3HAUUTEIBHBIM IIPOPBIBOM B Chepe MEex-
JlyHApOJIHOIO TI'YMaHHUTAapHOIO IpaBa. [ eHepanbHbIN
cekperapb Opranmzanuu O0beauHeHHBIX Harwii sBiis-
ercst nenosurapueM Konsenmuu. Kontposs 3a cobiro-
nenneM KOoHBEHIMM OCYIIECTBISIETCST MEXyHapOJHOH
Opraau3anueil mo 3ampemeHnio XUMHUYECKOTO OPYKUS
(O3X0), naxomsmeiicst B ['aare (KoponescTBo Humep-
naagel) [17]. OmHako, W3BECTHHI (haKTHl MPUMEHEHUS
3aMpeneHHOr0 3aKUTaTeIbHOTO OpPYKUS Ha OCHOBE
oenoro docdopa Boopyxenubivu cuiiamu CIHIA B Upa-
ke [18]. Cobnronenne BoimeynomsnyTod Konsennum u
MPOBOJUMBIC PSIIOM TOCYJapCTB MEPONPUATHS IO
YHUUTOXKEHUIO 3arnacoB XO B 3HAUUTENBHON CTENEHU
CHIDKAIOT PUCK €r0 NPUMEHEHHUS «3aKOHHBIMH BOOPY-
KEHHBIMH (POPMUPOBAHUSIMIY B X0JI€ O0EBBIX eCTBUIH
MPOTUB BOCHHOCTY>KAIUX WJIM TPakJaHCKOTO Hacele-
Hus. B coctaBe BOOPYKEHHBIX CHJI MPAKTHYECKU BCEX
rOCYAapcTB CYILECTBYIOT CIICHHATU3UPOBAHHBIE I0JI-
pasieieHus pauaiOHHON, XUMHUYCCKOW U OHOIOrnYe-
CKOW 3alUThl, a JIMYHBIH COCTaB OCHAIIEH (PPEKTHB-
HBIMH CPEICTBAMU BBISIBICHUS (DaKTa XUMHUIECKOH arta-
KM U 3aI0UTHl OT HeE, KaK WHAWBHUIYaIbHBIMH, TaK W
KOJUIEKTUBHBIMU. Hampumep, B YKpauHe aist BOCHHO-
cnyxxammx HanmonanpHO# rBapmum B Konie 2014 r.
6buta 3akazaHa maptust B 6000 mportuBoraszos (IIIN) B
00O «Hayka». M3 pocTynHOro aBTOpaM HCTOYHHKA
MHPOPMAIMU CIEIYeT, YTO «3TH CPEICTBA MHIMBHIY-
anpHOM 3ammTel (CH3) M3roTOBIEHBI NO CTaHAApTaM
HATO, ocnamensl MeMOpaHaMu, MO3BOJISIONIMME Bec-
TH NIEPErOBOPBI HA PACCTOSIHUU 10 2 M. Takoi pOTUBO-
ra3 coJiiaT MOXKET HE CHUMAaTh B TEUCHUE CYTOK. B Hem
MOXKHO cHaTh M Jaxe ecTb. CTOMMOCTh OJHOTO KOM-
mekra cocraisieT 200 espo» [19].

[TosTOMy, 110 MHEHHIO aBTOPOB JaHHOTO COOOIIE-
HUS, HEOOXOJMMO OOpaTHTh BHUMaHHE Ha PUCK BO3-
HUKHOBEHHUsI Ouyara XHMMHYECKOIO 3apakKeHus M, Kak
CJIC/ICTBHE, TIOPAXKEHHsI HACEIICHUS BCIICICTBHE aBapUi
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Ha TIOTCHIMATBbHO OMACHBIX OOBEKTAaX WIM TPH TPaHC-
MOPTUPOBKE OMACHBIX XMMUUECKHUX BEILECTB.

Jnst YkpauHsl 9Ta mpobiemMa siBIsieTcs BeChbMa ak-
TyanmpHOH. Kak cka3ano B [7]: «B Ykpaini icHye BuCO-
Kuil piBeHb pu3uKy BHHUKHeHHS HC, noB’si3aHux i3
aBapisiMM 3 BUKHIOM a00 3arpo30r0 BHKHIY HeOe3mned-
HUX XIMIYHMX pedoBHH. BiH moB’si3aHui 3 QyHKIIOHY-
BaHHAM 711 00’€kTiB, Ha sSKUX 30epiraeThcs ab0 BUKO-
PHCTOBY€ETBbCSL Y BHPOOHMUIH JisuibHOCTI Olnbie 285
THC. T HEOE3MEYHNX XIMIYHUX PEYOBUH, Y TOMY UHCII:
6impmre 3 THC. T XJI0pY, 183 THC. T amiaky Ta OJIHM3BKO
99 THC. T IHIIMX HEOE3MEYHUX XIMIKaTi... 3aIHIIAECTh-
Csl TOCTPOIO TIPOOJIeMa HAJIC)KHOTO TTOBOJKEHHS 3 TBEp-
TUMA TOOYTOBUMH BiXOJaMU Ta CKJIaJaMu JUIs 30epi-
TaHHs OTPYTOXIMIKATIB Y MICBKili, @ 0COOJIHMBO B CiJIbCh-
Kii wmicneBocTsix. Ha Tteputopii kpaiHm HakonmudeHO
moHan 20 mupa. T moOyTOBUX BIAXOMIB, 1 MOPOKY IS
KiJIbKicTh 3poctae Ha 700 MutH. T™». B pesynbrate atoro,
B 30HaX BO3MOXKHOT'O XMMHYECKOTO 3apa)KEHUsI OT ITHX
00BexTOB TmpokuBaeT 10,244 MIH. YeloOBeK, YTO CO-
cTaBisieT okono 25 % wnacenenus Ykpauwssl [20]. He-
CMOTpSI Ha HAJIMYUE PEasibHOM yrpo3bl BO3HHKHOBEHHUS
YC, cocrosiHMe ¢ oOecrieueHneM HepadOoTaroIIero Hace-
nerns crpanbl CU3 ocraBiseT jkemaTh JyYIIETO U B
cpenHem cocraBisieT 13 % ot HeoOxoamumoro. [lpudem,
B OTJICTIBHBIX 00JIACTAX TH IU(PHI 3HAUUTEIBHO HIDKE, a
umenHo: Cymckoit (0,1 %), duenponerporckoit (0,3 %),
NBano-®pankosckoit (0,6 %). B Jlyranckoi, 3anopox-
ckol, JIbBoBckol M XepcoHCKo# obnactsix HepaboTaro-
mee HacelleHue BooOme He oOecnieueno CU3 [7]. Uc-
MPaBUTH TIOJIOKEHUE MOXKHO Wi 3akynkoit CU3 rpaxk-
JTAHCKOTO THMA 3a pyOekoM, WM (UTO JIydIle C TOYKH
3peHHs TOAJCPKKH OTEUECTBEHHBIX ITPOM3BOIHUTEICH)
OpraHM30BaB MaccoBOE MPOM3BOJCTBO Ha MPEIMIPUATHAX
VYkpaunel. B pspe myOmukanuid, Hampumep, [21-24],
JIeTTaeTcsl BBIBOJ O TOM, YTO HAceJIeHHe JIydlle BCEero
obecrnieunBate CU3 GHUIBTPYIOIIEro THMA, YTO TO3BOJIS-
eT coyeTaTh OTHOCUTENBHYIO MPOCTOTY B AKCIUTyaTallny,
MIPUEMIIEMYIO CTOMMOCTh W3TOTOBJICHHMS, @ TAKXKE JI0CTa-
TOYHO BBICOKYIO 3((PEKTHBHOCTH 3aIIUTHI OT Hamboiee
PacnpoCTpaHEHHBIX ONMACHBIX XMMUYECKUX BEIIECTB.

Tonbko B mocieqHne TOABI B OTKPBITOM JOCTYIIE
CTaja TOSIBIISATHCS JMTEpaTypa, B KOTOPOH paccMmarpu-
BaJM OTAEJIbHbIE BOMPOCH MpoekTupoBaHus CU3 kak
WH)KEHEPHBIX KOHCTpyKuui [25-27]. Paboty [31] Mmox-
HO CMEJIO CUMTaTh papuTeTHoi. OTcronma ciemyer, 4To
HccIeoBaHus B o0mact npoektupoBanmu CU3 creny-
eT CUMTaTh aKTyaabHbIMH. O4eBHIHO, 4TO Jr00O€ W3-
MEHEHHE KOHCTPYKTHBHEIX mapameTpoB CU3 BriedéT 3a
coboii m3MeHeHHE B HaI&KHOCTH (9PPEKTUBHOCTH)
CH3. [nsa storo B pabdore [25] mpemiokeHO ompeje-
11h 3 dexkruBHOcTs CU3 KaKk BEpOSTHOCTH BBHITIOIHE-
HHSI UM CBOEro (pyHKIIMOHAJILHOTO Ha3HadeHHs. B pam-
Kax JaHHOH padoThI MOJI0OHOE OIpeAeIeHUE NPUHSTO
0e3 manpHEHIIero ero oocykaeHus. JIsi onTuMu3aim
mpolecca MPOSKTUPOBAHKS BaXKHO 3HATh UyBCTBHUTEIIb-

HOCTB BEJIMYMHBI pacdeTHOM HaxexHoctn CHU3 mo ot-
HOIICHUIO K MaJbIM M3MEHEHUSM KOHCTPYKTHBHBIX Ia-
pameTpoB.

AHajau3 aurepaTypbl. [ OLEHKH BIMSHHSA Ma-
JIBIX U3MEHEHHH apryMeHTa Ha n3MeHeHue (QYHKIUH B
0e3pa3MepHOil (pOpME HCIOJIB3YIOT MOHSATHE DJIACTHY-
HocTH (QyHKIMH. CBOWCTBAa 3JIaCTMYHOCTH MOAPOOHO
ormcanbl B padore [28]. Ilycts 3amana mauddepenu-
pyemas ¢ynkius y =f(X). DmacTuaHOCTBIO (OTHOCH-

TEIBHON YyBCTBUTEIBHOCTHIO) 3TOH (PyHKIMHU IO apry-
MEHTY X Ha3bIBAIOT BEIHUYUHY:

X

o (1)

E, () = £(x)-
dx
Ota BelWYMHA MOKa3bIBAET, HA CKOJBKO IPOIICH-
TOB M3MEHHTCS 3Ha4YeHHE (QYHKIMH IIPU HM3MCEHEHUH
apryMeHTa Ha OIWH IPOIEHT. DTO MOHATHE OyAeT wuc-
HOJB30BAHO AJISI OLEHKH BIUSHHUS W3MEHEHUs] KOHCT-
pykTUBHBIX mapameTpoB C13 Ha ero HaI&XHOCTE.
[pu omnenke >¢pdpexruBHOCTH CU3 OopranoB mprxa-
HUS B UPE3BBIYAHHBIX CUTYaIUsIX B padoTe [29] ucmosib-
30BaH BEPOSITHOCTHBIM IOJXOJ, NMPH KOTOPOM 3aKOHBI
pacripeiesieHusl CIydaifHbIX BEIWYUH, XapaKTepH3YIo-
IIMUX 4YaCTHBIC II0OKa3aTCIn Hal[é)KHOCTI/I, IIPpUHUMAIOT
W3BECTHBIMHU. B 3T0il ke paboTe NpeIokeHo BeposiT-
HOCTh HEMOPAKEHUsI YelIOBEKa B 30HE BBIOPOCA TOKCH-
YECKUX BEIIECTB OMPEENATH MO YCIOBHIO!

p, =1-p(T), ()

rae p(T) — BeposATHOCTH MOpakeHUs, OnpeensieMast 3

BBIPAYKEHUSL:
p(T) = %[1 +erf(Vk InT(x,y, z))] : 3)

B stom Beipakennn T(X,y,z) — addext Tokcnue-

CKOT0 JeHCTBUS BEIECTBA B TOYKE C KOOPIMHATAMU
(X,y,z) . Jlns OpHEHTHPOBOYHBIX PAacCYeTOB B padoOTEe

[29] pexkomennyror nupunmmarb k=I1. Ilpumem, uto
u =In(T(x,y,2)), Torga erf(u) — MHTErpan BEepOSTHO-
creit mim ¢pynknus Kpamma, umerorast BUj:

erf(u) = exp(—t*)dt . 4)

2 u
v TE ‘([
Jlns ymoOcTBa pacyéToB HAIOMHUM, YTO CBSI3b
MEXIly CTaHIApTHON (DYyHKIMEH HOPMAJBHOTO pacmpe-
JICITCHUS

®(u) = jexp —g dt 6)

1
V2
u pyukuueit Kpamna B pabore [30] nana B Buje:

d)(u):% T+erf| 2L || (6)

N
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CrnemoBaTenbHO, BEPOSTHOCTD TOPAKEHIS:
p(T) =D(u). (7
B pabore [29] npemnoxeHo 3QPEeKTHBHOCTH OT-
nenbHo B3sitoro CU3 oneHuBaTh Kak BEPOSTHOCTD Pd)

BBITIOJIHEHHSI CBOETO (PYHKIIMOHAILHOIO HAa3HAUYCHUS C
y4ETOM BCEX BO3MOXKHBIX IyTell nmpoHukHoBeHus: OB B
opraHusM 4einoBeka. Bennmunny Py mpemoxkeno ompe-

JCJIATD IO YCJIOBUIO:
Pﬁo = PKopP,quxP3p H (8)

rae PKOP — BEPOATHOCTD BBINTOJIHECHUA 3aIIUTHBIX (byHK-

Ui QUIBTPYIOMNM yCTPOHCTBOM (KOpoOkoi); P~ —

AbIX
BCPOATHOCTL BBIIIOJIHCHUSA 3alIUTHBIX (1)yHKIII/II>‘I C y‘lé-
TOM IIOJACOCA B 30HY JAbIXaHUA; Pzp — BCPOATHOCTDH BbI-

TIOJTHEHMS 3AIMUTHBIX QYHKIMH cpeactBoM U3 ¢ yuérom
0Jicoca B 30HY OPTaHOB 3PEHUSL.
Bemmunny P, TPEIVIOKEHO ONpeNensTh 1o ¢op-

MyJe:
D 1,14
Piop=1-| —— ©)
P 9
D, +D,
rae D, — mMakcuManbpHas moriomaemas cpeactsom M3
MHTaTAIMORHAs TOKcoo3a (re/M’); D,; — snauenue

MTOPOTOBOM MHTAISIIMOHHON TOKCOI03BI (rc/M3).
Benmnuuny P

thopmyue:

MPEUIOKEHO OTNPEACTATh 110

JIBIX

1,14

Dr
P =1 100-K ’
D +C b

gr grd

(10)

e Cgrd — 3HauyeHue NoporoBod KoHueHTpauuu OB

(r/M°) Iy BO3/IEHCTBUNM Uepe3 OPraHbl ABIXAHHS; K .
ko3(hurmeHT moacoca B 30Hy abixanus (%); t —Bpems
3aIIUTHOTO JEHCTBUS (C).

Bemunny P TPE/UIOXKEHO OMPECIATH 10 ¢op-
MyJIe:

1,14

D
P,= 1— i ,

D, +c, | 100K,

gr grz

an

z

. 3
rae C,, — 3HayeHue 0poroBoii KoHueHTparyu OB (r/m”)

npu Bo3eiicTBuy depe3 oprausl 3penus; K, — xoadou-

IIUCHT TOJIcoca B 30HY opraHoB 3peHus (%); t — BpeMs
3amuTHOrO AeiictBus (c). Ycmous (8—11) mpumem B Ka-
YECTBE OCHOBHBIX PACUETHBIX COOTHOIICHHIA.

HocranoBka 3amauyu. llexp paGoTH cOCTOHUT B
(hopMHPOBaHUH TMPEUIOKEHUI K METOJUKE OIpejiesie-
Hus HajekHoctd CU3 GuiibTpyromero THIA, HCIIOJb-
3YIOIICH MOHATHE 3JTACTUIHOCTH (OTHOCUTEIHHOMN UyB-
CTBI/ITCJ’IBHOCTI/I) OCHOBHBIX KOHCTPYKTHBHBLIX XapaKTe-
PHUCTHK H31eusl.

Mony4yeHHble pe3ynbTaThbl

B Tabn. 3 mepeuncnensl xapakrepuctukun CIU3,
MIPUHIMAaEMbIE B paMKaX JaHHOH pabOThl OCTOSIHHBIMH
U TIEPEMEHHBIMH BETMUHHAMH.

Ta6mmma 3

KoHcTpyKTHBHBIE ITapaMeTpbl 1 HOPMAaTHBHBIE
xapakrepuctakn C13

KoHcTpyKTHBHBIE HopmatuBHbIe
(mepeMeHHBIC) TapaMeTPhl | (TOCTOSTHHBIE) XapaKTepH-
CHU3 cruku CU3, 3amaBaembie

TEXHUYECKHUM 331aHHEM
D, —makcumanbHas mo- | D, — 3HadeHwue noporo-

gr
BOU MHTAJSILIMOHHON TOK-
COJIO3BI.

riomaemast CU3 narans-
LIMOHHAsI TOKCOJ103a.

K, — xoabdunuent nog- | C,, — 3HaueHUE IIOPOro-

grd
BOi koHIIeHTpauuu OB
IIPU BO3AEHCTBUM Yepe3
OpraHbI JbIXAHUS.

coca B 30HY JIbIXaHUS;
t —3agaHHOE TEXHUYE-
CKHMM 3aJJaHUEM BpeMs
3alIUTHOrO ACHCTBUS.

K, —xoapduument noxa- | C,, —3Ha4eHUE OPOro-

BOi KoHIeHTpanuu OB

coca B 30Hy OpraHOB 3pe-

HUS; (hyHKISI [TPU BO3ICHCT-
t — BpeMs 3alUTHOIO BHH Y€pe3 OpraHbl 3pSHUS
JIEUCTBUS

JIJ'IH pemeHussa MMOCTaBJICHHOM 3a4a4y BBIIIOJIHUM
clenyIonue 1eiCcTBUsL.

Onpenenum 31aCTHYHOCTh P, — BEpOATHOCTH
BBIMOJIHCHUSI 3aIUTHBIX (QYHKIUH (QUIBTPYIOIIAM YCT-
po¥icTBOM (KOPOOKOH).

[Ipumewm, yto:

D T
U=| —— (12)
Dgri +D,
Ucnons3ys (1) u (9), momydnM, 9To:
dp 1,14D_U""
Kop 2 aU (13)

db, (D'd +D, )2 .

CreoBaTeIbHO, HCKOMYIO 3JIACTHYHOCTD BEPOST-
HOCTH BBINOJHEHHS 3alUTHBIX (QyHKUMI (QUIBTPYIO-
MM yCTPOWCTBOM (KOpOOKOH) MOXKHO ONpPENCIIUTh M3
BBIPAKCHHSI:

1,14D,_D, U™
(D, +D, ) (1-v)™

Ep (Py) = (14)
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Ucxons u3 Beipakennit (10) u (11) BeposTHOCTH
BBIMOJIHEHUSI 3aUTHBIX (QyHKiuid CU3 ¢ yuérom moj-
COCOB B 30HY JIBIXaHUSI K OPI'aHOB 3PCHHUS €CTh (DYHKITHS
JIByX TIEPEMEHHBIX: COOTBETCTBYIOIIETO KOHCTPYKTHB-
HOTO MmapaMeTpa u BpeMeHu npebsiBanus CU3 B akTUB-
HOM COCTOSIHUH.

Onpenemim 51aCTHIHOCT BETUYMHEL P IO IIe-

pemennoi K . Ilpumem, gro:
V=K, (D, —C,t)+100C,,t . (15)

HUcnone3ys (10) u (15) nomydaunm, dro:

D K 0.14
rod
B 1 14Dnggrdt( gV J

oK, V?

(16)

CrnenoBaTelbHO, HICKOMast 3JIaCTUYHOCTh BEJIUYH-
HBl P

JIBIX

o mepeMeHHON K MoxeT ObITh OnpesencHa

D K, "
ro>d
114Dnggrdt( gV J

I10 BBIPAXXCHHUIO:

E’Kd (Pmﬂx) = V2 X
I<d
T (17)
1- Dy
100-K
Dg+cm[d}
d

DJIaCTUYHOCTD BEIUYHMHBI P

wx 11O TIPEMCHHOU  t
OyleT pe3ysbTaTOM BBINOJHEHUs CIEIYIOIMX HedcT-
BUI:

oP

JIBIX

ot

D,rK 0.14 (18)
1,14Cgngrde(100—Kd)[ f}/dj

V2
Et (Pﬂmx) =

Der 0.14
1,14C,D, K, (100-K, )( g dj

V2
t

114 °

D

1- .

100-K
.

d

OHpe,Z[eHI/IM OJIACTUYHOCTHb BCIMYHHBI Pzp o 1e-

pemensoil K, .Ilpumem, uto:

W =K, (D, -C,,t)+100C,,t. (20)

Wcnons3ys Beipaskenust (1) u (11) momyunm, urto:

D K 0.14
114D, C_t| ==
5P gr gz [ W ]

e

DnacTUYHOCTh BennuuHsl P, 1o nepementoi K,

OIIPCACIINM KaK:

D rKZ 0.14
114D, C,,t gW
E. (P_)=-— X
KL( 3P) WZ
KZ
e (22)
1 Dg'
100-K
Dg+cm[<wz}

OJacTHYHOCTh BENMYUHBI P, 10 TepeMeHHOi t

OTpeJIeNIUM, KaK pe3yJbTaT BBITIOJHEHUS CIETYIOININX
NIEHCTBHIA:

3p

D K 0.14
- 1,14cgngrsz(100—KZ)[ L ]
; (23)

ot w2
E(P,)=
D K 0.14
1,14CgngmKﬂ(100—KdZ)( 3 j
= 7 x  (24)
t
1,14 °
1- Dy
K

CdopmynupoBannsie B ycnoBusax (14; 17; 22; 24)
pe3yJbTaThl MO3BOJSAIOT C(HOPMYIHPOBATH MPEATIONKE-
HUS 110 BHECCHHIO KOHCTPYKTHUBHBIX M3MCHCHUU B IIa-
pametpsl CU3 mns obecnieueHns ux Haa&KHOCTH. s
OLIGHKH BIMAHUS KyJIbTYpbl npousBoacta CU3 Ha oty
XapaKTEePUCTUKY, ONPEIeIUM BEIHMYHHBI a0CONIOTHOM

MOTrPEHIHOCTH omnpeaeneHuss AP AP AP, B 3a-

Kop JBIX 2
BUCHUMOCTH OT BEJIMYMH aOCONIOTHON TOTrpenHoCTH
semuuuH AD,, AK,, AK,. Jlng sToro, ucnons3ys pa-

6oty [32] u ycnosust (13; 16; 21) nomyuum, uTo:

1,14D U**
AP, = |-———=——|AD,;
(Da + Dgr)

a

(25)
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D K 0.14
114D, C,t gTd
AP =|- e AK,; (26)
0.14
114D, C, t| —
AP,=|- W AKz.  (27)

Ycnosus (25) u (26) dakTHdeckn onpeaensor ad-
COJIIOTHYIO TOTPEIIHOCT COMHOXKHTENEH, BXOISIHNX B
ycnoBue (8). 3HaHWE 3TUX BEJIWYMH IO3BOJISIET BBIYMC-
JIUTh MHTEPBAI BO3MOXHBIX 3HAYCHHH BenM4uHbl P,

HeoOXoauMBIH 171 orieHkH ¢ dexTuBHOCTH CU3.
WuTepBan, coaepxamuii BO3MOMKHBIC 3HAYCHUS

BEJIMYUHBI Pcp s

apu(pMETHKH, B KOTOPOW MHTEPBAJILHBIC YUCIA 33aHbI
B cucreme IeHTp-paguyc. OCHOBHBIE TIOJIOKEHUS ITOTO
METOa OTHCaHbI B padboTax [33-36].

Cremys 3tM paboTam, PacCMOTPUM MHOXKECTBO
JICHCTBUTENBHBIX YMCeNl R, Ha KOTOpOM OmnpejenM HH-

onpeacjimm METoA0M I/IHTepBaHLHoﬁ

TEPBAILHOE YHC/IO [A] B BUJIE 3aMKHYTOrO HHTCpBAIA:

[A]=(g,5)=(a1,az)=[a],a2] ,a<a;a <a,, (28)
U IPEJCTABUM ETO B BUJIE:
A=(ar,), (29)
rae
a:wTaz; ra:u; a,r, eR. 30)

B pamkax maHHO# paOOTHI IIPUMEM, YTO TPAHHUIIBI
HWHTEPBAJIOB, KOTOPHIC OrPAaHUYMBAIOT paccMaTpuBae-
MbI€ 4HClia, 00pa30BaHbl BBIYHUCIUTEIBHBIMH OIINOKA-
MU, MOTPEIIHOCTSMH HM3MEPEHHH WIIM HEMOJHBIM 3Ha-
HHEM 00JIaCTH U3MEHEHHs HEeKOTOpO# (u3ndeckoil Be-
JIMYMHEL.

Wnaye Oynem cuurtaTh, YTO 33jaya, B paMKax Ha-
X TIpeJCTaBICHUN 00 mccieayeMoM o0beKTe, (hu3n-
YECKOIrO CMBICIIA HE UMeeT. J{71s1 BBIIOTHEHUS Olepanuil
YMHOKCHUS U JICIICHHS UCIIOb3YEM BBIPAIKEHHUS BUIA:

(a,r,)(b,r,) =(ab+r,1,,ar, +br,). 31

JlaHHbIe O LEHTpax M pajnycax MHTEPBAJIOB COOT-
BETCTBYIOIIHMX ITIEPEMEHHBIX ITPUBEICHEI B Ta0. 4.

Ucnons3ys ycnosusa (8), (28-31) momyumm cie-
JIyroliee.

Iycrs:

(Eity) = (Pps APy ) (Ps AP, ) =
P_P_+AP_AP_ ;P AP +P_ AP
P P

KOp ™ JIBIX JBIX 7 7 K JBIX TBIX. K0p>'

(32)

OKOHYATEeNbHO WHTEPBaJ PACUYETHBIX 3HAYCHUI
3¢ (GHEKTUBHOCTH OMPEACTHM IO YCIOBHUIO:

<P¢;r¢> = <E§YE>-<PSP;A,,¢ > =

(33)
<EPZP +1.A, EA, +P3prE>.
Tabmnuma 4
3HaveHMs [IEHTPOB U PaJIyCOB HHTECPBAJIOB
MPOEKTHBIX XapakTepuctuk CU3
HanmenoBanue |LlenTp unrepBana Panuyc

KOHCTPYKTHBHEIE (PacuerHoe MHTepBaja

rapameTpoB 3HAUEHUE (pacuérHas

cu3 KOHCTPYKTUBHOTO | (hopMmyJa)
napameTpa)

D, - D, AP, (25)
MaKCHUMAaJIbHas
rorJonaemMas
CU3 naransuu-
OHHAsl TOKCOJI03a
K, — xoaddunn- K, AP (26)
CHT 110/icoca B
30HY JIbIXaHHS
K, —xoapdumm- K, AP, (27)
CHT [10/IcOca B
30HY OpPraHoB
3peHus;

BriBogist 00 a3 dexruBrOCTH CU3 MOXKHO Clienarth,
WCIIOJNIB3YsI PEKOMEHAAINH, IPUBEICHHBIC B padore [25]
U CBEJICHHbIC HAMU B TaOI. 5.

Tabmuna 5
WHTepBasbHbIe 3HAYCHUSI KPUTEPUSI OLIEHKH YPPEKTUB-
Hoctu CH3
KauecTBeHHas olieHKa r
spdextuBHOCTH CU3 PAHHLIb! HHTCPBATIOB
Husxkas 0...0,50
Cpennss 0,51...0,74
Bricokas 0,75...0,94
Oc000 BhICOKAS 0,95...1

Takum o00pa3om, MpemIOKEHHAs COBOKYITHOCTh
METOIOB IMO3BOJISICT ONPEICIUTh PACUETHYIO 3(dek-
tuBHOCTE CU3 QuibTpyrolero Tuna Ha crajuu MpoeK-
THPOBAaHMS C Y4YETOM HEHM30EKHBIX TEXHOJIOTHYECKHX
norpemHocTeil. [lpu 3T0M, B 3aBUCHMOCTH OT TEXHUYE-
CKOro 3aJaHus, Bpems 3amutHoro aeiicrsust CU3 mo-
KeT OBITh MPUHSITO MOCTOSIHHBIM WMJIM TIEPEMEHHBIM T1a-
paMeTpoM.

BbiBoAbl

1. Haunnas co Bropoil nososunsl XX Beka B BO-
SHHBIX KOH(IUKTaX B OOIIEM YHCIIE IMOTeph, IMpeodia-
JIAIOT YKEPTBBI U3 YMCJIa MUPHOTO HaCETIeHHUS.
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2. C HaubombpIIeH BEPOATHOCTHIO HA TEPPUTOPUHU
YKpauHbl BO3HUKHOBEHHE OYara XMMHUYECKOTO 3apaxke-
HUSI MOXKET OBITH BBI3BAHO B pe3yJsibTaTe aBapuil Ha Mo-
TEHIMAIBHO OINACHBIX 00BEKTaX C BBIOPOCOM OIMACHBIX
XMMUYECKHX BEILIECTB, JKEPTBAMHU KOTOPBIX, MOMUMO
00CITy)KMBAIOIIEr0 TEepPCOoHaNa 3TUX IPOU3BOJCTB, MO-
JKET cTaTh HepaboTarolee HaceleHNE.

3. Tlo opummansHeiM gaHHBIM, oOectiedenne CU3
HepaOoTaroIero HaceJeHus] YKpauHbl B psjie odiacTtei
HaXOJUTCS Ha KpaiiHe HU3KOM ypoBHe. [loaTomy Tpeby-
eTcst pa3paboTka 3PpPEeKTUBHBIX, MPOCTHIX B IKCILTyaTa-
MU W HeJxoporux B npousBoncTtBe CU3 st 3amuThl
HepaboTaloIero HaceIeHHs.

4. TlpeanoxkeHa METOIWKA OMPECICHUS pacu&T-
Hoit a3 pexTrBHOCTH CU3 DrpTpyromiero Tua.

5. TlepemennsiMu mapamerpamu CHU3  mpuHATEI
CIICAYIONINE XapaKTepUCTHKH KoHcTpykmmu CU3: mak-
CHMaJbHasl WHTAIAIMOHHAs TOKCOJ03a, IOTJIoaeMast
CU3, xoaddunmenT nojcoca B 30Hy JibIXaHus; Koaddu-
IIMEHT II07ICOCa B 30HY OPraHOB 3pPEHUS; 3aJaHHOE TEX-
HUYECKHMM 3aJIJaHHeM BpeMs 3aumrHoro aevictsus CU3.

6. TlocrosuubiMu mapamerpamu CH3, 3anaBae-
MBIMH TEXHHYECKHM 3aJlaHueM, TIPUHSITHL 3HAYCHHUC
[IOPOTOBOM MHTAJISIIMOHHOW TOKCOZI03bl, 3HAUYEHHUE II0-
poroBoii koHneHTpanun OB mpu Bo3aelcTBIM Yepe3

OpraHbl ABIXaHWs, 3HAUEHHE MTOPOTOBOI KOHIICHTPALIUI

OB ¢yHKuus py BO3EHCTBUN Yepe3 OpraHbl 3pSHUsL.
7. DddexTuBHOCTh 0TACNBHO B3siToro CHU3 ore-

HUBaTb, KaK BEPOATHOCTb P, BBINOJHCHUS CBOErO

(YHKIMOHAJIBHOTO Ha3HA4YeHHs C Y4ETOM BCEX BO3-
MOJKHBIX ITyTell mpoHukHOBeHHs1 OB B opraHnsM uemno-
Beka. Bennunny P, mpeuioxeHo onpenensTs, Kak npo-

W3BEJICHHE BEPOATHOCTH  BBINIOJIHEHMSI  3aIIUTHBIX
GbyHKIMHA  QUIBTPYIOIIAM  YCTPOHCTBOM  (KOpPOOKOIA),
BEPOSTHOCTU BBITIOJIHEHHS 3alIMTHBIX (QYHKIUHA ¢ yué-
TOM TIOZICOCa B 30HY JIBIXaHHS, BEPOSTHOCTH BBITIOJHE-
HUS 3aIUTHRIX QyHKIHNA cpenctBoM U3 ¢ yuérom mon-
coca B 30Hy OpraHOB 3PEHUSL.

8. OmpeneneHbl aOCONIOTHBIE MOTPEITHOCTH Ya-
CTHBIX ITOKa3aTeNei HaJeKHOCTH.

9. lns okoHuaresbHOW OHEHKH 3(PEKTHBHOCTH
CU3, ¢ yuétoM aOCOIIOTHBIX TOTPEIHOCTEN NTEPEMEHHBIX
MIapaMeTpoB, UCTIONB30BAHA WHTEPBAIbHAS apH(METHKA C
NIPECTaBIICHIEM YHCEIl B CHCTEME LIEHTP-PAIIHYC.

10. Inst okoHuaTenbHOW OLEHKH 3(deKTHBHOCTH
CH3, ¢ yué€ToM aOCONOTHBIX IOTPEHIHOCTENH MepeMeH-
HBIX TapaMeTpPOB, HCIIOJIb30BaHA MHTEpBaIbHAs apHQ-
METHKa C IPEACTaBJICHUEM 4YHCEJI B CHCTEME IIEHTp-
panuyc.
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BM3HAYEHHSA PO3PAXYHKOBOI E®EKTUBHOCTI LUMBINIbHUX 3ACOEIB
IHOMBIAYAIIbHOIO 3AXUCTY ®UIbTPYIOYOI O TUNY

B.B. bap6ammn, B.1O. [ly6rumnskuii, I'.B. ®@ecenko, [.A. Uepennros, B.M. bazenrok, €. M. Ulninga

Posenanyma cmamucmuxa naossuuatinux cumyayiil. Busienena uimka 3a2anbHOC8imMosa meHoeHyis wooo 30inbieHHs eKo-
HOMIYHUX 30UMKI6 Ma KitbKoCmi 3a2ubnux 6 mexHo2eHHUx i npupoOHUX Kamakiismax. Bucioeneno npunywenna ujo0o snusxicenns
PUBUKY 3ACMOCY8AHHA XIMIUHOI 30poT 68 X00i 601108UX Oiti Ma 000 8UCOKOI MOHCIUBOCIT BUHUKHEHHS B02HULYA XIMIUHO20 3apa-
Jrcenns Ha mepumopii Ykpainu came 6 pesynemami agapiti Ha nomenyiino nebesneunux ob'ckmax. Ipoananizoseano cman ximiy-
Hol Oe3nexu ma 3abe3neyeHHs HacelenHs 3acobamu iHOusioyanvHoeo saxucmy (313). 3anpononosano memoouxy 6usHaueHHs
po3paxyHkoeoi eqpekmusnocmi 313 pinempyrouoco muny. 3minnumu napamempamu 313 nputinami HacmynHi Xapakmepucmuxu
KOHCMPYKYIT: MAKCUMAbHA THealayiliHa moKkco0o3a, wjo noziunaemocs 313, xoeiyicnm niocmMoxkmyeanHs 00 30HU OUXAHHSL,
Koe@iyicHm niocMOKMy8ants 00 30HU OP2aHié 30py,; 3a0aHUll MeXHIYHUM 3a80anHsam Yac 3axuchoi 0ii 3I3. [locmitinumu napa-
mempamu 313, wo 3a0ar0msbcs MeXHIUHUM 3A60AHHAM, € 3HAYEHHS NOPO2060I IHeaNAYIlIHOT MOKCO003U, 3HAYEHHA NOPO206OT
KoHyenmpayii ompyunoi pevosurnu (OP) y pazi éniugy Kpizb opeanu OUXawms, 3HaYeHHsi nopo2oeoi konyenmpayii OP y paszi
ennusy Kpise opeanu sopy. Eexmuenicms okpemo 63smozo 313 eusnavena sAx iMogipHicms BUKOHAHHS 8020 (PYHKYIOHATLHOLO
NpUsHaA4eHHs 3 Ypaxyeantsam ycix mocnueux winaxie nponuxnenns OP 6 opeanizm moounu. Lo eenuuuny 3anpononogano eusma-
yamu K 000YMOK IMOGIPHOCMI BUKOHAHHS 3AXUCHUX (DYHKYIL, Dinbmpyroyum npucmpoem (Kopooxkoi), iMogipHOCI 6UKOHAHHS
3aXUCHUX YHKYII 3 YPAXYBAHHAM NIOCMOKYMBAHHA 00 30HU OUXAHHA, IMOBIPHICMb 8UKOHAHHA 3axucHux @yukyit 313 3 ypaxy-
BAHHAM NIOCMOKMYBAHHS 00 30HU Op2aHis 30py. [la eusHaueHHs BNAUGY Maaux 3sMin 3MiHHUX napamempis na egpekmugnicmo 313
BUBHAUEHT eNacmUYHOCINI KOJHCHO20 i3 CNIBMHOJICHUKIS no 3minHuUX napamempax. Obuucneni abconiomni NOXUOKU CRIGMHOICHU-
Ki6 8 3anedcHoCmi 8I0 abcomomHol noxubku 3minHux napamempis. /[nsa ocmamoynoi oyinku epexmusnocmi 313, 3 ypaxyeannam
abconomuux noxuboOK 3MIHHUX nApamempis, 6UKOPUCINAHA THMEPBATbHA apUPMemuKa 3 NOOAHHAM Hucen y cucmemi yeHmp-
padiyc.

Knrouogi cnosa: nacnioku naossuuaiinux cumyayiti, Ximiuna o6cmanogka, 3acobu inousioyansHo2o 3axucmy ginempyrovo-
20 muny, egpekmusHicms 3aco06ig iHOUBIOYaATbHO20 3axucmy, eracmuynicms yHKyil, abconomua noxubxa QyHKyii, inmepeanvHi
obuucaenHs, cucmema yeHmp-paoiyc.

DETERMINATION OF THE CALCULATING EFFECTIVENESS
OF CIVIL FILTERING PERSONAL PROTECTIVE EQUIPMENT

V. Barbashyn, V. Dubnytskyi, H. Fesenko, I. Cherepnov, V. Bazeliuk, Ye. Shpinda

The statistics of emergency situations are considered. A clear global trend of increasing economic damage and the number
of deaths in man-made and natural disasters is revealed. It was suggested that both the risk of using chemical weapons in the
course of combat operations and the high probability of the emergence of a hotbed of chemical contamination on the territory of
Ukraine as a result of accidents at potentially hazardous facilities are decreasing. The state of chemical safety and the popula-
tion provision with personal protective equipment (PPE) is analysed. A technique for determining the design efficiency of filter-
ing PPE is proposed. Variable parameters of PPE have the following design characteristics: maximal inhalation toxic dose,
absorbed PPE, coefficient of sucking into the respiration zone; coefficient of suction in the zone of vision, specified by the techni-
cal specification, the protective action time of PPE. The fixed PPE parameters specified by the technical specification assume the
following: the value of the threshold inhalation toxic dose, the value of the threshold concentration of poisoning substance (PS)
when exposed through respiratory organs, the value of the threshold concentration of PS when exposed through the eyes. The
effectiveness of a single PPE is defined as the probability of fulfilling its functional purpose, taking into account all possible ways
of penetration of PS into the human body. This value is proposed to be defined as the product of the probability of performing
protective functions by the filtering device (box), the probability of performing protective functions, taking into account the suck-
ing into the breathing zone, the likelihood of performing protective functions of PPE, taking into account the suction in the zone
of vision. To determine the effect of small changes in variable parameters on the effectiveness of PPE, the elasticity of each of the
factors with respect to variable parameters is determined. The factors absolute errors are calculated depending on the variable
parameters absolute error. For the final evaluation of the effectiveness of PPE, taking into account the variable parameters ab-
solute errors, interval arithmetic with the representation of numbers in the centre-radius system is used.

Keywords: consequences of emergency situations, chemical conditions, filtering personal protection equipment, the effec-
tiveness of personal protective equipment, the elasticity of the function, the absolute function error, interval calculations, the
centre-radius system.
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