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“w3aHoBa CeeTnaHa MuxalinosHa, 'puBaHoB Vrops FOpbesuy

L 20UBOCHIOKCKUTE 20CyoapcmeeHnbill YHuepcumem skonomuxu u cepeuca
- raousocmok, Poccus

VloaennpoBaHue HakonneHus BPeAHbIX BewecTs
3 aTMOC(DEPHOM BO3[yXe OT OTONUTENbHIX
OTeNbHbIX Ha npumepe r. BnagueocToka

Pacemampusaromes npoénemsr nocmynienusn eépeduvix sewecms 6 ammocghep-
HbLU 6030YX OM OMONUMENLHBIX KOMENbHbLX 2. Bhaousocmoxa, a maxoce npuso-
oumes mamemamuyeckas modens HAKONNeHUs 6pednvIX 6ewecms ¢ obnaxe «3q-
EPASHEHUAY, YUUmbI6asn s¢dexmuerocme camoouuyenus ammocgepei.

Kniouesvie cnosa u crosocouemanus: ammocgepa, npedensro-donycmumpie
6b10POCHI, HOpMamuet, epednwvie 6ewecmea, honosoe 3azpasuenue, sanosvie gui-
bpocwl, camoouumyenue ammocgheprozo 6030yxa, KOHYeHmpayuu epeduvix ge-
wecms.

3arpssHenne atMocgepHoro BO3/lyXa NPOMCXOIUT H3-3a MOCTYILIEHHS
5 aTMOCQEpy THICSY TOHH BpEIHBIX BEIICCTB, NOPOH ONacHLIX IS 370POBbS
Se/I0BEKa.

Honyctumem kputepruem 3arPASHEHHS aTMOC(EPHOro BO3/yXa BpeAHBIMH
BCIUCCTBAMH SIBIISETCS He NPEBBIUEHHE TIPeeTbHOMN AOMyCTHMON KOHLEHTpa-
mm (IIJIK) wm opuentuposounoro GesonacHoro yposus BO31I€HCTBUS
(OBYB) Bpennbmvu BEIICCTBAMHU, KOTOPEIE NOCTYIIAIOT B aTMoc(epHEIH BO3-
AYX OT HNPOMBIUIICHHBIX NPeIPHATHH, KOTEIbHBIX, ABTOTPAaHCIIOpPTa U B pe-
3ynabTare KOHKPETHEIX TEXHOIOTHYECKHX IIpo1eccos.

IMponece camoouninenus arMOchephl 3aBHCHT OT KOJTHYECTRa IOCTYIaro-
X BpeIHBIX BemecTs. KonudecTso nmocTymarommx BPEIIHEIX BEIECTB B aT-
Mocepy onpenensercs pacueramu, KOTOpbI€ IIPOU3BOIATCS TOIBKO IO COTIIa-
COBAHHBIM METOIMKaM pacyera. BosHmkaer Bompoc, ecTh jm npenen camo-
OYHMINCHUS aTMOCHEPHI OT MOCTYIAIOIHX BpeaHbx BermectB? Heobxomumo
pa3paboTaTe MaTeMaTHuYeCKHi annapat QUid pacyeTa HAaKOIUIEHHS BpemHbIX
BelIEeCTB B atmocdepe. B nannoif crarse IIPHBOIMTCS METOIMKA MaTeMaTHye-
CKOr0 pacteTa, ¢ moMoLibio KOTOpOH MpencTasisercs BO3MOXHOCTB OIpese-
JIHUTE, qepee. CKOJEKO J1eT HaCTyl'IaeT Openen HaKOoIJIeHUus Bpe,E[HLTX BeIIECTR
B atMocdepe.

B Poccun HOpMumpoBanme kavectsa atMocepHOro Bo3myxa Oazupyercs
Ha CaHMTapHO-THIMEHHYECKOM N0AX0Me. YipasieHue Pocnipuponnansopa no
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IIpumopckoMy Kpato ycranapimBaer HOPMaTUBbI NPEIENbHO-TOMYCTHMBIX 5
6pocos (ITIB) no KQJKIOMY HUCTOYHHUKY /Ul KOHKPETHOTO NPEINPUATHS. Ba
Opocel  GonbliuHCTBA CYWECTBYIOWMX — NPEINPUATHN  YKIAIblBaroTos
B HOpMaTuBel IIJIB. Tlpu 3ToM cratmcrHueckue J@HHBIE CBHIETEIBCTEVE "
O TOM, 4TO B aTMOCdJEPHBIi:I BO3OYX €XKEeroaHo TNIOCTYIAaOT COTHH TBICSU To==
BPEIHBIX BEIIECTB OT PETYJIAPHO NEHCTBYIOMMX HCTOYHHKOB [8, 10]. B ps=e
ropogos Poccuu ormeuaercs HEONaronpuaTHOE JKONOTHYECKOE COCTOS=me
atMocdepHOro Bosmyxa, T.K. hOHOBOE 3arpsi3HeHHe aTMOCGEPHOro BO3IyXa
HEKOTOPBIM BCINECTBAM y:Ke IpeBBICHIO 3Hadente ITJIK B HeCKOILKO pas [8 -
10]. Bozuuxaer sompoc, IIOUEMY TIPH COOTIOIEHHH HOPMATHBOR IIIB mHor=-
MH TIDECITIPHATHAMYA HMEET MECTO HOBBIIEHHOE 3arpsi3HEHHE aTMochepror:
Bo3nyxa. Banogrie BEIGpoCE! BpemmbIx BEIIECTB, NOCTynalomue B arMochers

HE MIOABEPraloTCsl NIOIHOMY PACCEHBAHHIO, T.€. He IPOHCXOIHT NOTHOTO can
O4MINEHMsI aTMOCchepHOro Bosmyxa, a, HaobopOT, BpeIHbIE BelecTBAa Haxz--
JHBAIOTCA B atTMOChepHOM Bosayxe. He HOPMHDYsI OTAEIEHO BaJIOBBIE BHIOD-
CBI, IIPAKTHYECKH HE yAaeTCs CHH3UTH aHTPONIOTEHHYIO0 HArpy3Ky Ha aTwo-
cepHbIi BO3ayX.

Bpenusle Bemectna, HOCTYNIAIOINME B ATMOCHEPHBIN BO3MYX, MO BIHSEE-
€M METCOPOJIOTHICCKUX  (aKTOPOB MOABEPralOTCS pacCeHBAHHIO. Ipumecs
BPC/HBIX BEIUCCTB BO3JYNIHBIMM MaccaMy NEpeMelaoTcs Ha pasJIMyHbIe pac-
CTOSIHHS OT HCTOYHHKA 3arps3HeHus [1, 2, 4]. IInanerapuoro BrpaBHMBaEz=:
BPEIHBIX NIpHMEceH He poucXonut [5]. 3arpssuenue aTMocepHOro Bo3mvxz
B TIEPBYIO OYEPE/Ib, HOCHT JIOKATBHBIN XapaKTep, T.e. BPEIIHEIE IPUMECH B 27-
MOC(EPHOM BO3JyXe NepBOHAYATHHO PaclpOCTPaHAIOTCS. Hal TepPUTOpHEE
IPOMBIIICHHOTO 0obbekTa [7]. Ianee mpumecu NEPEMEINAIOTCST TTOTOKaM=
BO3ZYXa M COCIMHSIOTCA ¢ MPHMECSMH OT IPYTHX HPOMBIILICHHBIX O6heKTos.
YAQJIAACH OT HCTOYHHMKA Ha JECATKH KHJOMETPOB, CJI€I0BAaTENbHO, HMEET Me-
CTO pErHOHAILHOE 3arpsi3HEHHe aTMOochepHOro Boszmyxa. Ham kaxmoit mpo-
MBIIICHHOM TEPPUTOpUEH HE3aBHCHMO OT pacceuBaroIle crocobHoOCTH a7-
Mocdepsl popMupyercs cBoe 06ako «3arpsi3HEHMAY, U C TEYEHHEM BpeMeE=
OHO INPHXOIHAT B COCTOSHHE TMHAMHYECKOTO PABHOBECHSI [11]. Hamu noxaza-
HO, 4TO Macca BPENHBIX BELIECTB B 3TOM 06l1aKe CTAHOBHTCS MOCTOSHHOMN. Of-
JIaKO NMPEICTaBISeT COG0H MaKpOCKONHYECKYIo CHCTEMY, KOTOpas ¢ TeYeHHEM
BPCMCHH IIPUXOAUT B COCTOSTHUE TEPMOIMHAMMYECKOTO paBHOBecHs (Ipolec:
PelIaKcaluHm), T.e. CpeIHHe KOHIEHTPAIHH BPEJTHBIX BEUIECTB B KAKIOH TOUx=
06]‘.[3](3. «3arps3sHEHHS» CTAHOBITCS OOHHaKOBBLIMH. I[JISI Pa3HBIX Inpoueccos
Bpems pesakcanuu pazmano: ot 1078 cex. 110 meckombrmx JIer.

B nacrosmee Bpems HenssecTHO, ckombKO B obnaxe «3arps3Henusy Haxz-
TUTHBACTCS BPENHBIX BEIIECTB, €CTh JIM NpeieN HAKOIUIEHHS M KAKOBbI 3aKOHO-
MEPHOCTH 3TOTO HakomjeHus. Pemas npoGaeMy cOXpaHEHHS UHCTOTBI aTMO-
chepHOTO BO3MYXa WIS HACTOSIMEro M OynymmX IIOKOTEHHMH, HeoOXOomuMe
CHHIKATh BAJOBBIC BEIGPOCEI B aTMOChepy.
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BpeiHbie BelecTBa, NOCTYIAIONIME B aTMOCHEPY OT KOHKPETHBIX MCTOY-
7x0B IIPOMBIIUIEHHOTO O0BEKTa, He MOJHOCTBIO MOIBEPraloTCs pacceuBa-
30, @ YaCTMYHO HaKalUMBatoTcs B atMocdepHoM Bozayxe [1, 12]. Dddex-
~3HOCTh CaMOOYMINEHHS aTMOc(epsl CHI)KAeTCs U3-3a PEryJISpHOro mocTyI-
“euMg MHJUIMOHOB TOHH BpEJHBIX BEIECTB, O YeM CBHUIETEILCTBYET,
: 5aCTHOCTH, YBEJIUYEHHe 3albUIeHHOCTH B 1,5 paza u nuoxcuna yriepona Ha
21 % 1O OTHOIIEHMIO K IPHPOJHO-KOMIOHEHTHOMY COCTaBy arMoc(hepHOro
=031yxa 3a nociexnue 100 et [3, 6]. IIpoueBT cHkeHHS 3PPEKTHBHOCTH
2\ 0OYHINEHHS aTMOChephI He ycTaHoBJIeH. Hamu BEIIBHraeTcs runoresa, 4ro
~HhEeKTUBHOCTh CaMOOUMINEHHS aTMocdephl HaXoauTcs B auamnasone 50 —
*0%. Hac uHTepecoBao, Kak ¢ y4eTOM IPHHATOH 3Q(QEKTHBHOCTH CaMOOYH-
TieHMs aTMOcepsl IPH eXEeroJHbIX NMOCTYIIEHHX BPEIHBIX BELIECTB C TeUe-
=1eM BpEMEHH BpeJIHBIE BEINEeCTBA HAKalJIMBAIOTCA B 00JNaKe «3arps3HEHUs?
_ 5ToM Lenbio Oblia paspaboTaHa MOJENE HAaKOIJICHHMSA BPEIHBIX BELIECTB B
OaKe «3arps3HEHU.

INpeanonoxum, 4To 3hGEeKTHBHOCTh CAMOOYHINEHHs aTMOCHEPHOIO BO3-
zvxa cocraeiser (100 — 100K)%, rae K — 10 BpeIHBIX BEIIECTB, HaKaIlIH-
2aI0IMXCA B 00NaKe 3arps3HeHus (NpH NPUHATHIX IpaHUYHBIX ycioBuax: 0,1;
).2; 0,3; 0,4; 0,5). YunTeiBaeM, 4TO U B 00JIaKe 3arps3HEHHs IPOJIOIKAIOT -
TH TIPOLIECCHI CAMOOYHINECHHS NIPH YKa3aHHBIX Pa3iIMyYHBIX YCIOBHAX 3(oek-
THBHOCTH CAMOOYHIIEHHS aTMoc(deprl, YTO OKa3hIBaeT BIMSHHE Ha IPOLECC
110CJIeI0BATEIbHOTO HAKOIIJICHHS IIPHMECH.

ITycts K-s yacTh BpeOHBIX BEIIECTB HAaKallJIMBaeTCs B aTMOC(EPHOM BO3-
ayxe. B mepBbii rog nocTynuno M TOHH 3arpsi3HSIONIErO BEIECTBA, HAa KOHEI]
nepsoro roja B obnake «3arps3HeHus» ocranock KM (umu P)) TOHH 3arpsis-
HSIOINEro BEIIECTBA. 3a BTOPOM rox B 00JIaK0 «3arps3HeHHs» NOCTynmuiao M
TOHH 3arpsA3HSIOLIErO BELUIECTBA M C YYETOM OCTABIIErocs KOJIMYECTBa 3arpsis-
Haronero Bemecrsa KM 3a nepBriit rog ctano M + KM (wnu M + Py), Toraa Ha
KOHeIl BTOPOro roja B obnake «3arpsisHeHus» ocranock K(M + KM) = KM +
K’M. 3a TpeTnii roj1 B 061aK0 «3arps3HEHHS» NOCTYIHIO M TOHH 3arpsi3HSIO-
[IIEr0 BEINecTBa, U C yUeTOM IpeabIIyLIero KOJTHYECTBa 3arps3HsIOIero Be-
mectea M + K(M + KM) na xoHell TpeThero roja B obake «3arps3HeHHs» Oc-
tanock K(M + K(M + KM)) = KM + KM+ KM 3arpSI3HSIONIErO BEINeCcTBa. 3a
n JeT B oblaKe «3arps3HeHHus» Oyner (K*! + K*? +..+ K + 1)MK ToHH 3a-
rpszHstonero BemecTsa. OnyucanHBId NPOLEcC HAKOMJIEHUS BPEIAHBIX BELIECTB
B oOJllaKke «3arpsisHEHHs» NpeJCTaBlIeH B BHIE KOHKPETHOM MareMaTH4YeCKOH
MOJIeNH
1
Bl P, =K (P + M) 6))
rae P, — KOJIMYECTBO 3arpsA3HAIOIEro BEINeCTBa, Haxojdmeecs B oblake «3a-
I'psA3HEHHUs» Ha KOHEIl N-ro roja, T;

i :(K”_l U +...+K+1)MK=



C.M. I'puanoa, IO I'pusanos Mozemiposanmie HakorweH1s BPEITHBIX BEIIECTS .

M — xonmyecTBO TOHH 3arps3HSMIOmEro BEINECTBA, CHCTEMATHYECKH o~
CTYNAIOIICE 33 IOJl B 00JIAKO «3arPA3HEHHS» OT YYTEHHBIX HUCTOYHHUKOB;

K — HakannmmBaromascs 101 3arps3HSAIOIIETO BEIECTBA B 0Odake «3z-
rpsisHeHHs», 0 < K < 1;

MK =F _ Macca BpEIHOTO BEIIECTBA Ha IEPBBII Ioj HaKOIJIeHHST,

n=2,3, ... — KOIMYECTBO JIET HAKOILICHHS IIPHMECH.

Kax BuaHo, Mozens HakomieHus BPCIIHBIX BEIIECTB B 00JaKe «3arps3ee-
HISD> onucana nByms Buaamu popmyi. [lepsas dopmyia NIPEACTaBIAET COOOE
CYMMY 4IEHOB yOBIBAIOIIEH reOMeTpHYECKOit IIPOTPECCHH, BTOpass — peKvp-
PEHTHYIO (QOPMyITy, HO3BOJIAIONIYIO INAT 33 [IArOM OIIPENIETUTE 00K Wics
TIOC/ICA0BATE/ILHOCTH, ECITH H3BECTHBI 3HAYECHHS TIEPBHIX €€ WIECHOB,

Bosznukaer Bonpoc, Gecripenensao mm B aTMoc(epe MOTYT HaKAIUIMBATECS
HPMECH BPE/HBIX BEIIECTB M HACTYTIACT MOMEHT, KOTa KOMUYECTBO HX CTa-
HET CTaOMIbHBIM? PacueTsl mo mMomenu TIOKa3bIBAIOT, YTO Yepe3 ONpeieIeHHO:
KOJIMYIECTBO JIET B aTMOc(epe HACTYIaeT Takoe COCTOSIHHE, KOTJIa COCTAB aTMO-
chepHOrO BO31yXa B 0OMake 3arpsA3HEHHS NPH J100ABJIEHUH HOBOL NOpLIFEE
BPEIHOT'O BEIIECTBA HE M3MEHAETCA. JIMHAMMYECKHM PaBHOBECHEM aTMOC(heps:
Ha30BEM TaKOE COCTOSHAE aTMOCHEPHOro BO3yXa, IIpH KOTOPOM HOCTYIIEHES
HOBBIX BPEIHEIX BewecTs npu (100 — 100K)% camoounmernun aTMocheprl He
YBETHIMBACT KOJMYECTBO BPEIHBIX BEIIECTB, HAXOMSIUMXCS B 00JIake «3arpsz-
HeHus». Torna Taike BOSHMKAeT BOIpOC, B TeYeHHe KAKOro BPEMEHHU IIPOUCXO-
AUT HAKOIIEHHE, KOTOPOE IPUBEJET K TaKOMY HOBOMY COCTOSIHHIO armochepsl.
ITo xaxxnomy BemectBy ron macrymnnenus AUHAMMYECKOI'O PaBHOBECHS BCEIIZ
Oyzmer comm. B mocnenyiomue romsl KoIHuecTRO BPEZTHBIX BELIECTB MPH JI0-
KaTbHOM 3arpASHEHHH OCTAeTCs HeM3MeHHBIM. HawnHas ¢ roga mumamugeckoro
PaBHOBECHS IIPOLICHT BPEIHOTO BEIIECTBA, HAXOJSINErOC B 06/IaKe «3arps3He-
HHA, TIOKA3hIBACT, YTO YeM MeHbIIE 3 (hEeKTHBHOCTh CAaMOOYHIICHNHS aTMoce-
PBL, TeM OOIbIlIEe KOIMYECTBO JIeT YXYAIAeTCsl COCTOSIHHE aTMOCHEPHOrO BO3-
AyXa, HO IIDH 3TOM Macca BPEIHOTO BEINECTBA B O0JaKe «3arpsi3HEHUS» TIpH
MeHbIIe# 3Q(EKTHBHOCTH camMO0YHMINeHys atMocepsl Gomblne, yeM rmpw
bonbielt sdpdexTHBHOCTH camoounmenns. Dto 00YCIIOBIIEHO TeM, UTO ¢ yBeH-
IE€HUEM 71 PATI CXOIUTCS TeM OBICTpee, YeM MeHbIe K.

D2

i[c-”'—xIOO‘“'/iJ*—-af (2)
M .

W3 monenu cnenyer, uto H€pes onpenenaeHHoe Bpemst (Bpemst penakcamus)
TIpH I0CTaTOYHO JUTEILHOM IEPHOE 3arpsi3HEHUS Macea BPEJIHBIX BEILECTE
JOCTUTHET CBOETO IIpefiesia HaKOTIEHHS:

1

Pmaxz———l_KMK’ (3)
K
roe 1-K — MYJIBTHILTHKATOD, NOKA3bIBAIOIIMH, KAK H3MEHUTCS Macca BpegHOro
K

almax
BEIICCTBA IIPH HETIOJTHOM CaMOOYHIIEHHH aTMOC(hEpEL. ITpu sTom 1=k

-210 -



2012/3 TeppuTOpHs HOBBIX BO3MOKHOCTEH. BecTHHK BI'yac

PaccmMoTpen KOHKpEeTHBIT 06BEKT — OTONHTE TBHBIE KOTETbHIC B OZTHOM W3
paloHOB I'. BiaguBocroxa, paboraromme Ha Ma3syTe ¥ JU3TOILIUBE.

Pesynprarsr pacuera mo mozenu (1) roza mHHaMHYECKOro pPaBHOBECHS B
O0lIaKe «3arpA3HeHHs», KOIMYECTBA TOHH BPEIHBIX BEIIECTB, TPHCYTCTBYIO-
HUIX B HEM Ha STOT IOl P NPHHATBIX TPAHUYHBIX YCIOBUAX 3D (DEKTHBHOCTH
CaMOOYHIIIEHHS aTMOC(EpEI CBeIeHbI B Ta0L. 1.

Tabnuya 1

Jdunamuyeckoe paBHoBecHe B 06ake «Garpa3HeHHsD N0 KAKIAOMY
BEMECTBY NPH Pa3iniHO# 3¢ eKTHBHOCTH cAMOOYMINeHHS aTMmochepsr

Bemectso V50, CO SO, NO, NO Caxa

M, 1/ron 0,50573 193,2465 | 301.30995 | 35,9495 | 8.9876 | 0.0037
(o8 REHAMITe- | o0 | 1 20 21 14 13 1
o 50% 62 65 71 64 63 51
Konunuecrso
ToHH B TOA | 90% | 0,05619(2) | 214718(3) | 33.47888(3) | 3,9943(8) | 0,9986(2) | 0,0004(1)
AuHaiieckoro | 50% | 0,50573 | 1932465 | 301,30995 | 359495 | 89876 | 0,0037
__DaBHOBECHS

M3 tabmauer 1 BUAHO, 4TO ¢ yMeHbIIEHHEM sbdextrBHOCTH camooumIIe-
HUSL aTMOCEPBI Macca 3arpsa3HsIONIEro BEIEeCTRa B TOJl TMHaMHUYECKOTrO paB-
HOBECHS BO3pacTaer.

Ha pucynke 1 mokasano msMeHenme maccrl BPEIHBIX BEIECTB B 0Oake
«SarpASHCHHA) 3a ICPHOJ IPEACIBLHOTO HaKOMIeH s npy 90% CaMOOYHINIEHUS
aTMOCQEPEL, Ha puCYHKe 2 — 1ipu 50 % camMoounmenus atMocQepsl.

TOHHbI

CEPHUCTLIN arruapua

' oKcwa yrnepopa
Auokeua azoTta

- OKCMA ascTa

//-/, [ —— nATuckiCk BaHaans

cawa

2T

T T

14 7 10 13

LB B e o o ey e 7T

16 19 22 25 28 31 34 37 40 rofel

Puc. 1. U3menenue Macchl BpeIHBIX BemecTs B 061ake «3arpA3sHEHHSY 3a TIEpHOJ
IIPEACTLHOTO HaKOTUIeHH TTpH 90 % caMOOYHIIEHHS aTMOC tepsr
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Pacuetsl no ¢opmyse (2) mokasamu, 4T0, HaYMHAs € TOAA HACTYTIIc=ws
JAWHaMuYeckoro pasHoBecuss, mpu 90% asddexTuBHOCTH camooumIEEms
B aTMOC()EPHOM BO3JyX€ IOCTOSHHO IpHCyTcTBYeT 11,1% 3arpsiusoms s
mects, npa 80% — 25% sarpasusrommx Bemects, npu 70% — 42,9% zzrmas
HSIOIUX BelecTs, npu 60% — 66,7% 3arps3Hsomux BEIecTB, npa S0% -
100% 3arps3HsIONUX BEINECTB.

TOHHBI

——— CepHMCTRN aRrMasHa

OKCUA YTReposa

ISHOKCAZ aacTa

L : - OXCWA B30T

MATHCAMCH BaHanua

———Ccawa

1 15 29 43 57 71 85 99 113 127 441 rofsel

Puc. 2. M3MeHeHHe Macchl BpEIHBIX BENIECTB B 00JIaKe «3arps3HEHHA» 3a epHOs
NPEAEIBHOTO HAKOILIEHHs NPH 50% caMoouHIeHNs aTMOC(eps

HecMmoTps Ha TO, YTO roji IHHAMHYECKOTO PABHOBECHS HACTYIIAET Passime
npu  Oonblued 3QQEKTHBHOCTH CaMOOYHMINEHHS, HAYMHAS C 3TOrO oo
B arMocdepe OyIeT comepKaThCs MEHbIIee KOJIHYECTBO 3aTPS3HSIONINY e
IIECTB, HO KOHLIEHTPAIlUU IIPHA 3TOM OnacHHL. Eciii He CHHUKATE 00BeMBl 227w
BBIX BEIOPOCOB BPEJIHBIX BEILECTB B aTMOC(HEPHBIH BO3IYX, TO CIIYCTS ONpeme-
JICHHOE BPEMsl KOHLUEHTPAlHs BPEAHEIX BELIECTB B aTMOCGHEPHOM BO3IVEE Wiv
KET NOCTUTHYTH KPUTHYECKOH OTMETKH, IIPH KOTOPOM He GyHeT MMeTh mecmn
pas0baBJieHHe STHX NPUMECEH B BO3YITHOM IIPOCTPAHCTBE YHCTBIM BO3IVYoH
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