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KRABNOLOGIK TAHLL

MUPOTEXHWUKA U EE PA3PYLLUUTENBHOE BO@RE\KCTBHE
HA OKPYXAKOLWLYIO CPEQY: NYTb K 3KONOrMM4YHOWU ANbTEPHATUBE

Mcaee Capdop Anuweposuy
2nasHbil HayHbIl COMPYOHUK McCnedoeamenscko2o

Anromayus: B dasHold Cmamse paccMampusaemcst pocm nompeineHus nupomexHuYeckux uadenud u
X nazy5+08 8033e0CMEUe Ha OKDYXIOULHO CPEdY, @ MaloKe ONUCHIBAIOMCS YCUNUA HEKOMOPLIX CMpaH
maxux xax Kumail, Kaxada CUIA no 3anpemy wiu 3aMeHe NUPOMEXHUYECKUX U30enul 3KaNo2uvecxku
NUCTISMU SNSMEeDHAMUSaMU.

Kmowee e Croea: NUpOMEeXHUKA, 382pR3HEHUe 8030yXa, IKQMO2UA, MOXCUYHLIE 8EWECMSa, USMEHEHUS
KnusMama, 300pOSLe XUSOMHBIX, 3KQIOZUNHLIE aNbMepHamussl, NasepHoe woy, GpoHoeoe WOy,
MUPOMEXHUNECKUE L3OSNUS.

PIROTEXNIKA VA UNING ATROF-MUHITGA VAYRONKOR TA'SIRI:
EKOLOGIK MUQOBIL YO'L
Annotatsiya: Ushbu maqolada pirotexnika buyumiari iste‘molining o'sishi va ulaming atrof-muhitga zararfi
ta'siri ko'rib chigiladi, shuningdek, Xitoy, Kanada, AQSH kabi mamiakatlaming pirotexnika buyumlarini
tagigiash yoki ekologik toza muqobiilari bilan almashtirish boyicha sa'y-harakatiari haqida fikr yuritiladi.
Kalit so'zlar- pirotexnika, havo ifioslanishi, ekologiya, zaharli moddalar, iglim o'zganshi, hayvonlar
salomatiigi, ekologik muqobillar, lazer shoulari, dron shoulari, pirotexnika buyumiari.

PIROTECHNICS AND ITS DESTROYING EFFECTS ON THE ENVIRONMENT: THE PATH TO
ENVIRONMENTAL ALTERNATIVES
Abstract: This article examines the growing consumption of pyrotechnic products and their harmful impact
on the environment, as well as the efforts of countries like China, Canada, and the USA to ban or replace
pyrotechnics with environmentally friendly alternatives.
Keywords: pyrotechnics, air pollution, ecology, toxic substances, climate change, animal health, eco-
friendly alternatives, laser shows, drone shows, pyrotechnic products.

ax HM NapagoxcansHo, B nocnegHee
Bpewms B obuecTee Bcd GanbLue pacrer
B3pHIBATL (NPUBOANTD B Ae#-
CTBME) B3DLIBHATHIE BELLECTBA, NMPOTEXHAYeCKUe
wanenna M Halmonarte 33 UMK pagm pasane-
YEHMA.
Mo panHbM AMEpPUKaHCKOR NUPOTEXHUUEeC~
xoi accoumaumu B8 2021 roay notpebnenue
nmpoTexHnm AocTwmno B 416,3 max PywToe, B TO
BPeMs KaK BbiCOKOONACHbIE U MCNONb3yeMbie B
npodreccroHantHbX uensx gefepseprm, cocra-

sum 12,5 mnH ¢yHTOB. 310 coctasmno obuiee
notpebnenue 8 AMepuke B 428,8 MnH cyHTOB B
2021 rogy, yTo Ha 24,3 mnH ¢yHTOB Gonble, Yem
8 2020 roay, v Ha 155,8 mnH cyHToB Gonbuue, YeM
82019 roay[1].

C Touu 3peHun 6u3Heca, NUpOTexHUYeckue
uanenusi — gecbma NpubbinbHas oTpacnb, me
CPefHAA PO3HUMHaA UeHa ANA notpeGuTenein,
noxynaiowux geiepeepxyn, NPUMEPHO B TPK pasa
npesbilLaeT ONTOBYIO LieHy. JKCNepThi OTMEeHaloT,
notpebuTens, Nokynaiowwi oaHy xopobky nupo-

TexHuxs Hanpumep 3a 100 gonnapos, moxer
npvHecTu enagensuy GusHeca npubouib B pas-
mepe 300 aonnapos [2].

OTv addekTHbie U NpubblibHbIe Wagenua
SBNAIOTCR O4eHb NarybHeiM ONs okpyxaouien
cpeabl. YTobbi NOHATL, Kakoe pa3spyluuTensHoe
BO3AEACTBUE NUPOTEXHUKE OKA3bLIBAET HA OKPY-
X3OWYI0 Cpedy, cHayana HeobXxoanMMo MOHATL,
yTo U3 cebGs NpeacTaBNAOT NUPOTEXHUYECKHe
nagenus.

OCHOBHOW KOMMOHEHT, KOTOPbIM CTb BO BCEX
NUPOTEXHUYECKMX UINENUAX ITO YEePHBLIA NOPOX.
Korna nopox (cmecs 75% Humpama kanus, 15%
dpesecHozo yensi u 10% cepsi), nomewaeTca B
060N0o4KY U NODKUraeTcs, NPOUCXOANUT rpoMKas,
rasoobpa3Has U ropavas XMMUYecKas peakums —
83pbig. MMpW W3rOTOBNEHUW MUPOTEXHWUYECKUX
nafenui NoBaBnATCA TakMe XMMWUKaThl Kak
yImepoa, cepa, alloMHMHWA U Mapraxel, KoTopsie
QERCTBYIOT KaK CTabunuaaTtopbl ¥ OKMCNWTENW.
MuHeparnbHbIie 3NIeMeHTH CMeLLMBASACH CYEPHBIM
NOPOXOM, NPUAAIOT B3PbiBaM LIBET.

Mpu 3TOM 3TW XUMUKATHI HE NPOCTO PacTeo-
PSIOTCH B BO3AYXE, NPW CrOPaHWM U BO3AEHCTBMM
KUCNOPOAa BewecTsa BCTYMAT B XWMUYECKylo
peakuuio, HaabiBaeMylo ropeHWeM. 3Ta XuMuyec-
Kaf peaxkuva NPUBOAWT K ABYM peaynsTaram:
KPaTKOCPOYHOE pa3BneveHWe W TOKCHYHOe
3arps3HeHune atMocgepnl.

B3pbiB NUPOTEXHUHECKMX M3AENUA NPUBOAWUT
K BLI6POCY MHOXECTBA 3arpA3HAIOWMUX BELeCTB,
KOTOpbie 8MMAIOT Ha Ka4ecTBO BO3AyXa W MOryT
cnoco6CTBOBATL UIMEHEHWIO KNUMATA, BIIONan
ymeicnbiii ras, okcug yimepoaa, aoT, AMokeng,
Ccepbl U TBepAbie YacTUlL.

Unaunckme uccnepnosatenn N.indumathi,
S.Padmaja n apyrme oTMedaloT, YTO BO Bpems
npaagHosaHus [ueanu B WHAWMK B3pLIBaeTCR
oxono 50 000 ToHH, unu 100 MunnuoHos ¢yHToS,
deepsepkos, B pesynsTaTe “ero, HexoTopuie
ropoga MOKPLIBAOTCA TOKCUYHBIM Abimom [3].
ToxkcuuHbIA ObIM CO3naeTCA KoMGuHaUMeid Mens-
YallMX TBEPALIX U XMAKMX BOLLECTS, COROPXE-
WMXCR B BO3AYXE, W CHUTAIOTCR Hawbonee
ONAaCcHLIMK 3arPAHUTENSAMM BO3QYXa WM3-3a MX
cNocoBHOCTM Nopaxars Nenwe u capaue moaen,
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aTaoxe HaHoCHTL yleph oxpyxaiouwien cpege.

B uactHocT, B8 [leny camuid BuicokmMA [4]
ypoBeHs Buifpocos Teepasix yacTuy Guin 3adpux-
cupceaH B 2017 roqy. korma BO Bpems NpasgHo-
BaHus [lusanu 3anycxkanu denepsepm yacosas
KOHUEHTpaumMa PM2.5 coctasuna 900 mxr/m3.
PM2.5 — 310 Banixaemsie Menkue YacTuubi
anaMmeTpoM 2,5 MuxkpeMeTpa Wnu MeHblue. Mepa
(MkT/M3) O3HayYaeT oOMH MAKDOrpaMm 3arpsas-
HRIOWErD BeWecTBa Ha KyGw4eCkniA MeTp, a8 MuK-
pOrpamMMbl MEHbLUIE MUMNMIPaMMoB, HO Gonbwe
HaHorpammos. B [lenm B Teuenmne yaca 8o spemsn
decTusana Genepsepkos B OOHOM KyGwuecxkom
MeTpe Boagyxa cofepxanocs 300 muxporpammos
MEIKMX YACTUL, — 3TO O4EHb MHOMD, YYMTLIBAR, YTO
pexoMeHaaLuM BCeMupHOW opranusaumu anpa-
BOOXPaHeHUs No kayecTsy soaayxa [5] macar, yto
CpeaHsfa koHUeHTpaums PM2,5 He porwna npe-
BbilWATh 5 MUKpOrpamMmos Ha kyGwuecka meTp
BO3yXa B roa.

Momumo Gonee BLICOKMX KOHUEHTPAUMWA
TBEPALIX YacTWU, NMUPOTEXHUYECKWE W3NENWA
TaKKe YBENWYMBAT KOHUESHTPAUMIO BPEedHbiX
ras’oobpasHbix BeuecTs, okCuaa ymepoga (Tok-
CAYHOrO, MOCKQMNLKY OH MPEensaTCTBYeT cnocob-
HOCTU XMBOrO OPraHK3Ma NepeHOCUTh KMCNopoa
NO BCEMY TefTy) M OKCHAA 330Ta (TOKCHYHOMD Npw
BABIXAHWM M NOMOUEHWA KOKEHA ).

MNoxoxue cuTyayun HaGnieJaoTCA U B APYTUX
yacTsx Mupa (Hanpumep, B Jlowgose wccnego-
Batenu [6] oGHapY»MM NOBLILIEHHYIO KOMLEH-
TPAUMIO 3ATPRIHAIOWMX HACTULY B HONK C Denep-
BEPKaMiA — BCE M3-32 TOKCHMHLIX ANEMEHTOS W
METANNos, BbiJenfeMsiX NPH CropaHnK denep-
pepkos). Pexa Tem3a 8 Anrmmn noxasana 1000%-
HOE YBENMMEHWE COROPXAHMS MUKPONNAcTWKa
nocne Hosoroaxero Qeiepsepxa.

Apyrwm criyqaem, koma Habnioganocs yse-
nnyeHne OKCWMOA YIMepoRa, oKkCKaa alora, a
Talke aMoKkcuaa ymepana (CO2), cran dedep-
BEPK, OPraHMIOBAHHLIA B YecTh [IHA HesaBuCH-
mocTv B CoeaunenHbix LLiTaTax.

AnepMxance uccnegosartanm oGHapy» M
[7]. uro, xorpa nposogunucs dewepsepxu 8
uexTpe Munneancnwca, wrar MuHHecoTa, XOH-
USNTPauns oxcuaa yrnepona 8 armocdepe
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yBenuyunacs Ha 32%, auoxcuaa yrmepoaa — Ha
17%, a okcupa asora HeMHoro konebancs,
npexne YeM «yQBOUTLCH 33 HONbY.

Te&pasie YacTULL M OKCHUA 830Ta MOTYT OCTa-
BaTbCR B arMochepe B TENEHWE QNUTENLHOM
BPEMEHM, B PE3yNLTare Yero STH 3arpssHsowme
BELECTBA NEPEHOCATCH B pa3sHbieé PEeruoHbI.
Korna Teépasie YacTuubl, OKCWa a3oTa BMecTe C
[AMOKCAAOM CEPbl NEPEHOCSATCA BETPOM, @ 3aTem
CMELMBANOTCH C KMCNOPOAOM, BOAOW M APYTMMM
XMMMUYECKMMH BELLECTBaMM, BOSHUKAIOT KMCHOT-
Hbie Aoxau [8]. 3TO HAHOCUT Bpef IKOCUCTEMAM,
ocoBeHHO TEeM, KOTOPLIe HaxoOsTCH B BOAHLIX U
NECHBIX YCNOBUSX.

Teepasie 4acTWlsl OT (hbeepsepKoB MOryT
TaKKe NoONanarb Ha NoYBY W BOAY, USMEHAA NUTa-
TEeNbHBIE BEWeCTsa B NOYBE U HpHBOAﬂ KNOBbILLE-
HMIO KNCIIOTHOCTH NMOBEPXHOCTHLIX BOA, YTO MMeeT
CepbesHbie NOCNENCTBKUA AN 3KOCUCTEM. AHanNo-
rM4YHbIM 05pa3oM, KOMMNOHEHTHI Cephl B aTMocte-
pe xak auokcug Cephl, CnocobHL NOBpPEAUTH
JTMCTBR M K3PYLWaTL POCT AePEBLEB U PACTEHWA.

MexayHapogHas OpraHM3auua no 3awure
»meoTHLIX (OIPA) ykasuiBaeT Ha COTHA MEPTBBLIX
MTHL HakgeHHbLIX Ha ynuuax Puma B8 Wrtanum,
nocrie WMCNoJib30BaHWA MUPOTEXHUKM B KaHyH
Hosoro roga 2021 roga. MpwyrHa 3THX CMepTeR
car3aHa C 0COGEeHHO rPOMKUM 3arMyCKOM NEeTapa u
therepaepros.

MomKUMO OfTTYLIMTENLHOMD LWyMa M pa3gpa-
X3I0LLISrD CBETa, NOCNEACTBUAMM UCTIQNL30BaHUA
NUPOTEXHMHECKMX MINENUA FBMAETCA XMMWYec-
xuit Mycop — nepxnopat. fepxnopar uyacto
acCCOLMMPYETCA C 3arpraHeHnem NoYBH M BOAbI.
310 XOe Coeqy wacro gobasns-
€TCH 8 NMPOTEXHWYECKMA COCTaB, paboTtan kak
oxcnmTens. flepxnopar ocraercs B Okpyxa-
0Wen cpee B TeHeHWe ANUTENLHOID BPeMeHH,
nerxo NomoluaeTcsi coceiHeid dnopoii. Korpa
nepxnopart nonagaer B BOAOEME, OH TaKKe
MOXET B/MATEL Ha pa3suTHe poib.

Yuensie leonorudeckoi cnyx6u CLUA
(USGS) u Cnyx6ui HauuoHanbHLX Napkos
M3Y4MB YDPOBHM MepXnopara BLiiCHWNM, YTO OH
6uin ofHapyxeH B nouyse, rae NPONCXOAWINA
theitepBepi U rae ocesan Mycop,

Bce atu 3arpsaHutenn atmocgepbl, Npouns-
BOAVMMbIE NMUPOTEXHWYECKUMWN M3EeNnnaMu, B
KOHEYHOM UTOre BAMSIIOT HA NNaHeTy, YTo NPUBO-
OUT K M3MEHEHNIO TeMNepaTypbl Bo3ayxa, BNax-
HOCTW, BWOMMOCTW BO3AyXa U APYruX (haKTopos.
Bo Bpemsa ucnonb3oeaHun gerepeepkoB cogep-
XaHue Tenna B aTMoctepe YBeNnU4MBaeTcs,
TemnepaTtypa BO3Jyxa Yy NOBEPXHOCTW MOBbLILLA-
eTcs, a BAAUMOCTL BO3AyXa MOXET YMeHbLLATLCA
Ha 92% [9; C. 220-232].

Mo cpaBHeHWIO € NKABMK, KUBOTHBLIE 04EHb
YYBCTBUTENbHBI K BLICOKOYACTOTHOMY LYMY, YTO
3acTaBnseT UX NOKMAATbh CBOWMX AETEHbllen W
HapylwaeT uX NoBefeHUe NpU Pa3MHOXEHUA W
xopmneHuu. Mo aaHHsiM OBwecTsa 3awuTsl
#mnBoTHbIX CLUA [10], XMBOTHbIE «nyraioTcs LWwymMa
U ceitepsepkoB», B pesynbrarte Yero TepsiTCs,
noKMAaINT CBOM MecTa 06UTaHnA ¥ CTpagarT oT
nocneacTBuiA, BNUAIOWNX Ha UX 3aopoBbe, Byas
TO CTpecc wunu nonapaHue nod TPaHCNopTHOE
CpeacTBo.

Wcecneposanue ¢ ucnons3oeanuem GPS-
TpeKkepoB, NpoBeAeHHOe B Tpex eBpOoneAcKux
cTpaHax lepmanuu, [laHum m HupepnaHpax,
nokasano BO3AeWCTBUE NUPOTEXHUYECKUX W3-
Oenuii Ha apKTUYeckux nepeneTHbIX ryceid Bo
BpemaA npaaaHosaHus Hoeoro roaa. BeiacHunocs,
4TO rycu Hascerfa ynevenu €O CBOMX MecT
3MMOBKM B OTBET Ha heitepeepku.

AHanorvdHbIM 06pasoM, MHCTUTYT Gnopas-
HooGpaawsi M AUHaMUKW 3kocucTem Amcrep-
[aMCKOro YHUBEpCUTETa WCroNb3osan MeTecpo-
fiorMyeck1e pafapsl ANs onpefienexus Toro, Kak
MTULLI, B OCHOBHOM BOAONIaBalowne, pearvpyiot
Ha HoBorogHue dpeiepeepky. Panapbl nokasanu,
YTO TLICSYM MTUL NARHANKCH Ha BbICOTY 500 Mer-
POB B BO3AyX Nocne B3pbiBOB.

Koponesckoe ofuwecTso no npeporspa-
LWeHMI0 XecTokoro obpallieHWA C XKWBOTHLIMU
(RSPCA) oTmeuaer, YTo rpoMiue 3BYKW, Mana-
Baembie MUPOTEeXHUYECKUMW M3OENUAMK, «He-
npeacxasyemsl ¥ He NoAAaloTCs KOHTPOMK co
CTOPOHbI KMBOTHBLIX» [11].

Kpome TOro, nNupoTexHWYeckne uspenua
Take NPeACTaBNAT Yrpody BOIHWKHOBEHUA
noxapos — otciona U cnoso anoxap» (fire) e
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cnose denepsepk. B paioHax, yxe nogsep-
KEHHbLIX NNECHLIM MoXapaM, WM Koraa ycnosus
Gonee xapkne U cyxue, yrmu n nckpsl, obpasy-
oWmMeca OT 3aXOoKeHHBIX (herepBepKkoB, UMeT
fonee BLICOKYIO BEPOSITHOCTb CO3[aHWA Nna-
MEHA, KOTOpOe MOXEeT MPUBECTA K paspylwu-
TernsHoMy necHoMy noxapy [12], 8 pesynerare
YEr0 HaWOCUTCA BpeJ AMKUM KUBOTHBIM M UX
cpene oBuTaHUWA. XOTA UIMEHEHWE KNUMaTa yxe
ysenduuno puck bonee ANUTENbHLIX M YacTbix
necHblX NOXapoB, NUMPOTEXHWKa ele 6onblue
yBenuuWBaeT noTeHumansHsie yrpossl. B 2021
rogy BO BpeMmA npa3gHoBaHWA [IHA Hesasu-
crmocTu B ropope Centepewunn, wrat KO0Ta nocne
nenone3osaHna denepsepka [13] Havanca nec-
HO# NOX2p, NPYBEALUMA K 3BaKyauuu noytu 100
AOMOXOZAKCTB.

B TO BpeMA Kak 3puTeny OCTaIOTCA C YyB-
CTBOM M3YMNEHMS W YAOBNETBOPEHMA, NUPOTEX-
HAYECKMEe M3enus OCTaBNAKT Y XWUBOTHLIX
4YyBCTEO CTpaxa, TpasMbl U yBedbsi. B LleHtpax
peabunuTaumMin AUKMX XUBOTHBIX YBEIINYMBAETCA
KONUYECTBO MaLWEHTOB WM 3BOHKOB O CRy4asx
HaGnoaeHWs 32 AUKUMKA XMBOTHBIMU Ha AOpOrax,
N0 NpUYMHE UCNONb3OBAHUA NMPOTEXHUYECKHX
WU3genwin B Mectax ux obutaHms.

Takum 06pasom, CTaHOBUTCS HEBO3MOXHbBIM
CKpbiTb HEraTUBHbIE TEHAEHUMW OT MUpOTex-
HAYECKUX WM3nenui ANs OKpyXalowen cpeabl.
KopoTkoe 3penuuie, koTopoe NPOMCXOAWT BO
BCEM Mupe Ha GecuuCneHHbIX npa3gHukax K
thecTUBanAx, ocTaBNAET MOLWHLIE W [ONIO-
CpouHble cnefbl Ha nnaHwete. B aton casau,
HeoGxogumMo npusBaTb K U3MEHEHWAM, 4ToOM
MWHWMU3UPOBATb 3TW NOCNEACTBUS, OCOGEHHO
KOI7la U3MEHeHUe KIUMaTa HaxoQUTCA B LeHTpe
BHUMaHUA.

Mo3aToMy, HeKOTopsIe CTPaHB! PeLLnITi NOWTH
NONUTUYECKUM NYTEM, peanusys NoNUTHKY no
CHWKEHWIO BOANEWCTBUA (pernepBepkos Ha OKpy-
xalouyo cpejy.

lopon YWxonwkoy B8 Kutae BBen nonutvxy
3anpera NUpoTeXHW4eckux uanenuin s 2016 rogy,
4106l YMEHLWHTH 3arpAR3HeHne soadyxa. B 2018
roy nonutuxa sanpeta cerepsepkos Gbina
ycuneHa, pacnpoCTPaHMBLLMCL W Ha Apyrne
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PeMoHBI, KOTOpLI@, B CBOIO O4Yepenb, Ao6unuch
3HaYUTENbHLIX ynywluemlﬁ B MHAexCe xavyecTsa
Bo3nyxa [14], nepeiAan u3 kateropuu eHeanopo-
Bbid AN YYBCTBUTENbHBIX MICOEA® B «yMepeH-
HolA», Momumo YxaHuwxoy MexnH Toxe pewwun
3anpeTUTb WCNONb30BaHWE NUPOTEXHUYECKMX
uagenui nepea aMMHUMU ONMMIUACKAMK UTpPamu
2022 rona B MekuHe. JTOT 3anpeT «NOMOr CTo-
nuue Kutas 3zacdukcupoBaTb CaAMLIA YMCTHIA
Boagyx ans llywHoro Hoeoro rogas, kax cooGun
National Post [15].

Ona Tex, kTo NobuT pa3lanedexus, Cas3aH-
Hble C NMPOTEXHUYECKMMU MANENMAMM, BCE Yalle
BCTpe4awTCca Bonee 3xonorvuHbe anbiTepHa-
THBBI.

K npumepy Kananckre ropona, pacnonoxeH-
Hble B NpoBuHUMK AnbbepTa, Takne xak Band u
KaHMop, 3aMeHWU NUpOTEXHWYECKHE WOY Ha
naepHbie cneuaddexTnl, KOTOpbie THWE W
MMEIOT MEHBLLLYIO BbICOTY, YTOBH 3aLUMTUTE QUKYI0
npupogay [16]. Nopoa Konnexkxso a Mranuum Taike
nepewen co CTaHAAPTHBIX NMUPOTEXHUYECKMX
vanenuit Ha GecllyMHbie, 3KOMOMMHEcIH YWCTHIS,
HTOGH CHU3UTBL CTpecC [UIA MEeCTHLIX SuKMX
XUBOTHbIX. XOTSH 3TU NMPOTEXHUHECKHE M3nenns
HE UMEIOT TPaULIMOHHON POMKOID B3phiBa, CHK
BCE elle WMEeKT CBOM KPacouHbLie W CBETOBHE
adpexTl, HTO AenaeT ux npuemnemon n Ganee
IKOMNOIVYHONR anbTepPHaTUBON.

OpyrvM nyulUuM BapuaHTOM RENRETCH o8-
MOHCTPaLMA APOHOB, NOXOKas Ha TY, 4To Guina
npeacTaBnNeHa Ha UepeMoHun oTxphitust Onum-
nuicknx urp B Toxmo B 2020 rogy [17). Naseprnie
OYKM Talke MOTYT 3aMEHWTL NUPOTEXHKECKHe
M3NEeNNs, NOCKONLKY OHW CHIPKAIOT PUCK NECHEIX
NOXAPOB W HE YBENUYMBANT 3arpAIHEHWE
BO3AQyxa.

B CLUA ropoa Carnrr-Jleiik-Curw 8 wrate iOTa,
BO Bpems npaigHosanmn [Jue Hesasucumoctn
33MEHNET HexoTOpsie ropagcuMe edepeepn
nasepami, NTOObI yMeHblWTS Yuiep6 oxpyxa-
ouwel cpeas W ITM NAa3ephi MMEIOT TaKOR X8
YPOBEHS SPENMILHOCTM, NTO W rafiepeepoa [18].

OOburHoMy Yenoaexy MOXeT NOKAasaTbCR
CNOXKLIM O3BYNMTL, HACKONLKO BPEeRHL NWPO-
TexNuNeckMe minenus. Tem ne MeHes, Aawe
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