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BUKOPHCTAHHA NATAHb OCOEMHBOCTEH 3ABPY IHEHHA
ITPYHTIB M. HEPKACH B HABYAJILHOMY ITPOILECI
MPH NIATOTOBLI $AXIBIIB-EKOJIOTIB

3azopoonit B.B., Jxcynaii O.C., Birux J11
Hepracvxutl depixcasnut mexnoaoziunuid yHigepcumen:
Hepracbra Micbka canenidcmanyia

Mpodaema 3a0pyIHEHHA IPYHTIE Ha CY9acHOMY eTuli € HaJ3BH4a
UKTYAIBHOM, OCKLIBKH Bijl CAHITADHCTO CTaHY [PYHTY 347€KHTH ONarorol
TOBKIUIA, 4 TAKOK JHUHAMIKA CTAHY 3aXBOPIOBAHOCT] HaceNeHH .

IIpH INATOTOBRII CHEINATICTIB-eKoNMoriB Ha kadenpi ekomorii Yepxach
JePKABHOTO TEXHOIOTITHOTO YHIBEDCHTETY [AHOMY MHTAHHIO PHILIIE
ocodmnpa yeara. MadOyTm Qaxisui B nponeci HABYAHHA pPa3zoM 3 BHKI3Jaqay
sxomorinHsy MicTa 1 o0/
UPOBCAATE BCMHRY HaYKOBO-ACCHIAHY PolUTY [0 BHBYEHHW) CTaHY IPYHTIB, I
BIIOC/HAVIOHOMY CKIafac §u3y I1M4 [OUITOTOBKH Td BHKOHAHHA KYpCOBE
CaraTaRpCRKHX Ta JHICIOMHNX poSiT.

K CBITHATE  HAIDL  JOCHIIKeHHM B M. epxacH cepej
IPOMMCNOBOCTI, NIMIYHA € OJHICK HAHOLTRIN BAUOMEX, [I0 MOKEe HeraTH
RILTHRATH HA AKICTE TPYHTIR, BOIH, XapIOBUX IIPoAYKTIB. 3a0py AHeHE [pyHTY)
repHTOpil M. HCPKACH BM3HAGAcTHCA CLeUM(IKOKO [UKLUIMBUX PeHOBHI,
BHKHAAIOTBCA B HAPKOTHIIHE  CepelOBHINE  UATIPHEMCTRAMH  XiIMI
IPoMEEI0BOCTL (OCHOBHMMIT 3a0pVIHIOBATAMHE Bi XIMITHHX [MINPHEMCTE M
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¢ thopMazemeria aMiak, CIPKOBOMeHD, aleToH, CipTaHA Ta A30THA KHCIOTH,
csmxfm;, dropHcT clomyxm Ta immn. Crynisk TOKCHYHOCTI BiAXOMIB ITHX
BHPOOHHIITE KOJTHBAETRCA B Mewax [-[V knacip nedermex.

B saGpynaenni wasxommmmmmoro cepesopmma M. Yepxack IepeBaxHe
JHAYEHHA MAlOTh MANDHEMCTEA XiMivHore mpodimo — BAT LAz01”, BAT
,__T-Ie.pkacz.xe XIMBOMOKHO”, 3aBom , XiMpeakTup”, BHKHIH SKHX B amMocdepHe
HOBITPA CTAHOBAATS GL14 22% BiX ECHOTO OGCATY BHKHIIB.

Tegni:m IMIHH CepeHbOIO PIBHA 3a0PYIHEHHA aTMOC(HEpHOro MOBITPS
32 OCTAEHI 5 POKIB B M. YepKacH XapakTepH3syeThes 3pOCTAHEAM BAKHIIB OKCHIIB
BYTIEINO, a3oTy, MOKCHIIB CIPKM Ta asory, amiaxy. CraGimsybaimch BHKHIH
topMaTbIeriny, mty i ciproBogmo. ¥ 2005 pomi B TOBITPI MicTa GyiIH BHABJIEHHL
nepeBHUEHEA ['JIK no amiaxy, miokcmay a30Ty, cipxonymemd, IGUTY, eTHN
fersoiy, QJO?}.{a.!u,neri.:(y, OXCHIY BYTTEIIO, OpTOKCHIY — Big 1,4 10 3.9 pa:ma

3HagE KOHUEHTPAI] 1K UTHBHX 3a0py HIOBAIB B amocdepHOMY TOBITDI
[PHBOMHTE 110 IX HAKOIMSCHAA Y [PYRT1 IPH/IET/IHX TEDHTOPIH, HABITS 32 MeKaMu
CAHITAPHO-3aXHCHUX 208 (C33) mpomucnoBHX mianpremcers. Hamsr OpoBeTeHuH
pt:rpecuerr}«mm aHam3 JaBEAX  MaSopaTOpHIX  JOCTiTKeHD NpOBEIEHHX
_'-{'cpxacx:mm MICBKOK caHemigctammico 3a 2001-2005 poxu IIpoanarizosano
oima ‘1300 Pe3yabTaTiB  (BisHKo-XiIMIHHX JOCTIKeHb 33 IOKA3HWKAMM: pH,
Bofonets, NHs, NO;, BMicT HagronpoayxTis, pakkux Metams (Pb, Cu, Ni, Cd,
Zn, Cn), a TaKo® FeBMIETONONYHI JOCT/KeHHA Ha TepuTopii uzmm KT,
HHTIOBHX MAcCHBIR, THTIYHX CAIKIB.

_ _Pe:;y:p.ra'njl PETPOCHEKTHBHUNX AOCTIAXKEHD IPYHTY MNOKA3@HL, MmO BMIcT
HiTparis, HITDHTIB, a30TY aMiaTHOro, NJIOPHIIB, BUKKHX MCTLTB (MarpaHio,
CBHHLUO), (OPMATBAEriLY, HAQTONPONYKTIB iCTOTHO He BIAPI3HTBCA 33 CBOIMH
SHIICHHAMM, Ta He TepeBrOyRar ix K B Mexax ACCTTKYBAHHX TEPHTOpIH, 3a
BPJHSITECM aKTHBHOL peakuii rpywry (pH) axa B camiTapHo-saxmcri 3omi BAT
»A30T” BH3HAYATACH Ha piBHI 7,8-8,0, Tofi 9% B peKpeall iy 30HAX IILDKIB pH
CTAHOBHNO 0,4-6,8. BMiCT X7TOpHAIB IPYHTI TepuTOpiil UPHIIErNHX 0 caHlTapHo-
3UCHHX 30H (C33) cramosmm 60,0-120 Mr/cr. Baier HaTONPOAYKTIB Yy TPYHTL
flﬂfl-'ﬂ:[‘zrqmamrx‘ TEPHTOPIH 33 MepioJ CHOCTEpEeREHD He [ePEBHIIYBaB 3HAYEHD
OPIEHTOBHANX DIBMIB A4 IpyHTY (4000 Mr/xr). Komnenrpami dopmatsaeriay

kommamics Bix 0,85 10 5,35 Mr/xr, mo epeBmIyBato Horo [JIK — (7,0 Mr/xr).

OcoGmuBa poms B amTpomoremmomy 3A0pYIHEHHIO [PYHTY HaXeKUTh
BRKKIM MeTanaM. 32 PerpocHeKTHRHIDME JaHIMH MOHITOPHHL IPOBOAMBCE 3a Mg
1Pb. 3a octasmi 5 poxis na Teprropii C33 XOHIeRTpauis Mn xommsasmics Bix 66,4
f0 106,7 Mr/xr, Ha TepuTOpii MichKIX mapxis — 42.25 go 848 mr/kr TobTO He
EpepriyBam fioro IIK 1w rpymty. KommenTparmia Pb ma yeix mocaipkysamx
-‘;il;lt; ';‘-pmx 3a Beck m;pio.:; CriocTepexets Oyau Ha pisni 2,0 — 10 Mr/xr. JJuHaMika
; HA TIOKA3HAKIB 2aOpyAHCHHA TDYHTY 3a 2001-2005 pp. moxasanda, ix
XomBanag na pisHux TepHTopiaX. Tak, BMiCT KOHIERTpaITi XTOpHIIB KOTHBATHCE

: W_B:‘i Ao 27 Mr/kr. [loxazukir BMicTY aviagHoro 430TY Ta MAprapmie B

‘:ﬁHITa'p;{o-fs;tx.:iczmt 30HAX MATIPHEMCTS IPOCI Bif 3-x Ao 9-Tu pasiB. BMicT y
TL HIMNX CRITAT0BMY HA IS TEPHTOPIAN HE Map CYTTEROl PI3HHIN 33 POKH
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AT IpYETY B 1.6-2 4 pasn. Ha igmmne TEPHTOPLAX, B TOMY SHCI | HA KOHTPOITbHIiT

Tadmmy | BMICT HITPATIB BLX 3-X 10 11 pasie 6ve Menmuii 3a THE (130 mr/er) g [PYHTY. {

CepeNHbOCTITHCTHYHI CAHITADHO-XIMIY I TOKATIKIL IPYHTY ; KoHueHTpatii Xs1opuis v TPYHTi BIApI3RmUmCE 3a 3HadenmaM y NOpiBHAEHI 4 J

_ 3a 2001-2005 poki s M. Yepkacu : KOHICHTPAMAMA. BH3HAYCHINE Ha TepuTepil [apkoBoi 30HH  Posbimmocr 3
’ L —_Hoxasmmg — ' MOKA3HMKIP CTaHoBWIM BiZ 1,5 fo 3,5 pasis, mo <miTauTs PO 3HHKEHHT ¢
Micue Bitsopy upo6 rpyury | Bomo- | pH, | Amiaqnmi Hitpa- | Xaopu- CaMOOYHCHOL 3TATHOCTI IDYHTY Ha TePHTOPIT MOSTH3Y W ANpHEMCTS V HODIRHAHI i
ricTs, | ade. | azoT, Mr/er ™, M, : - :

% | seher | mrla 3 RORTPOMBHOK IIApKOBOI 30HOI0. o 1

Mewa C33 BAT _Aser” 38 | 766 30.8 12,76 4.97 . ) 1 aD.J'fIﬂIS{ 2 ;

1 Mexa C33 BAT ,Yepxackke | 5,67 | 7.64 | 84.0 4.0 2.13 : 3 Peaymstari 1ocmimxenny CEPEIHBOr0 BATOBOTO BMICTY BAKKHX METaTiR i
i XivBookio” - | V IpyHTi TepuTopii M. Yepkach 3
i 100 M mg C33 BAT 4,06 7.58 28,0 17.16 2,13 : i' Micme BigGopy npooK l_ Buict xisivnoro eIeMeHTa, Hl’fl{l"_— i 1
= Hepracske XiMBOTOKHO™ . ' ! o | Pb [ Cu| Ni [ Cd] Za | GEF) i 5
8 2 = Bim C33 BAT|123 [7,13 [280 11,88 4.26 - : [ Meka C33 BAT _Asor” [33 |5 18 107 16 117 | 1 E|

E »epKachKe XIMBOIOKHO" 12 3 | Mexa C33 BAT . Yepkackke xiMBomorg” [17 |2 33 103 |11 18 | ] 1

i kM Bin C33 BAT ,As01” (p-n : [ 100 v Bin €33 BAT . Gepkachke xiMboionig” |14 102 |53* 103 [12 [16 j 3

i W7, cnoprHeHAE Maiimanduk | 2 ®v Bin C33 BAT _Yeprachke NiMBOZomio” Ta 3 [17 |2 3% |02 |10 |15 4 i
i ukomH Na 13) | 2 Bix C33 BAT .Asor” (p-r ,JT", cnioprusmmii | | i i
i Mexa C33 (500 m) sin]5.69 [ 741|336 2156 1994 215 | safinaicon mmeoms Ne 13) | . : - |
¥ YepKackKoro o | [Meka C33 (300 M) Bi1 Yepkachroro 110 8 08 |20 ‘ 03 |8 (10 ] i
i T . XiMpeakTna”, KHTNOBA 50HL | | XiMpeakTHB", IHTIORA J0Ha | : | ;
g 6 xv six BAT ,Yepraceke [ 11.87 | 6,85 | 84.00 4224 | 213 * | 6 11 Bi1 BAT , Gepracsie Ximsonoxmo™, scriiosa | § 2 12 | 01 |1t |10 | 1 §
B | XiMBoOKHO™, HHTI0Ba 30, .i | 30HA, JNTATHHE MaiiTaHumne ! ' | |
i | | anramit madnasmk ke . |89 kv Bin C33 BAT  Ueprache NwBomons” 120 |05 [29 |1 11|13
g 18-9 km Bia C33 BAT| LIS [ 6,92 28,0 316.0 8,52 - [ ABToMaricrpats — ava1, Erennca avr Mxineka | 32 |7 3 le3 1o |11 | |
k- [ »depKacske XiMBoaoKHo™ e _ o | Tipocnexr Xixikis, wkoma Ne 10 (cnoprusmai |25 |8 24 (o1 |9 {13 | !
i | ABToMarictpats  ~  Bvm | 137 | 6,83 | 25,2 1188 568 2022478 MARTA ) | | | |
i | Enrensca svir. [kitbHa | & | liconapxora 3oua (koHTpons) mapk 50 poxie | 10 . [0.2 [3 103 |10 |5 i
g | Hlpocmexr ximikie, wxoma Ne | 151 | 7.53 | 22.4 { 11,88 2,13 < 3e. Kosing™ , | | | L
|10 (cooprupHuit Maii tanw) | : ; Cepenne suaveHns no Micrv [19 13 129 [od [10 jid | 4
JMiconapkosa 3o0Ha (kowTpons) | 248 | 6,78 [ 221 118 284 - . '_l:f[‘E_{ 1320 550 [ 350 i_Z‘_O (1000 ] g J
| — mapk .50 poxis Koprna™ | - o

CepelHBOCTATHCTHYHNHE  BymicT H4QTONPOAYKTI® ¥  rpymTi BYTHLL, '
UPHIETI0L 10 OeRTPATIBHCT aBTOMaricTpadi craHossa 20224 wrfxr, Gys v 24,7-94 J
Pa3H BRI KOHUEHTPAIT Ha {HTmnG TEPHTOPISX.

OdenittHo 1e moB’azamo 3 HEOPraHI30BaAHMM  CKMIOM HADTCNPOIYKTIR Ha

Hocnizxenss sabpygHesss IPYHTY Y3,108K TPAHCIOPTHHX MaricTpaeit ] :
BISHAYHM CYTTEBOl PI3HHIN 32 NOKASHUKAMH AKTHBEHOL pearani rpyury (pH)S
BMICTOM HITPHTIEB, HITpATIB, HaITONPOIVKTIE Ta BaKKIX MeTamin, C HOCTEPIrano

ROHBAHHA KORUEHTpanil XTopaxip ix 26,0 1o 97,3 Mr/kr, aviagHoro azory HiRll  "PUIErTy aBromaricrpams TEPHTOPLO, 460 saGpytrersn §f dymxmionyronn :

R 2 i e g ] 4BTOTD: N S Gpv: 7 AKX aman i

0,105 mrfxr go 198,3 mr/kr. Pos6ikuocT B mokazaHkax v 6ix 301 T IEHEA. BMi OTPAHCIIOPTOM, 2 B{ﬁ’fth 1 3a0pYAHEHE IDYHTY BakKKHME  MeTaTaMu :

: : P o : e A *ACTABICHO B TaBmmm 2. :

Y IPYHT! XTMODHIIB, MapraHIo, aMiaky 3a I POKH CHOCTepirmHCh TaKOX i npnm\.mme}fo_ FAT o ) o s i

TEPHTOPLAX MICHKHX MapKiB, 9K NapaxTepHIVIOTECA SK KOHTpOmbEi (Tadm, 1). s Hp Mol G323 BAT .Aj__xo'r SHICT CRRRMIO e B piast TIK, LN A - - %

AKTHBHI PeaKIlil IPYHTY Ha YCIX 10CTiAAVBAHUN TePHTOPIX CYTTERO 1 . CPEBHIYBAB  KOMNEHTpUINi Iforo emementy ma KOHTPOABEIE  TepHTopii, i 3

_; BiTpisHATAch | brama jﬁl_;‘;em‘m Bi.:?.F Heii'rp;m},Hé:cTi T GREAEGE ,16 Hei ( " Postixmicrs ¥ TIOK23HHK2N Ha DI2HIX TEPHTOPLIX CHocTepekenu: aad Cu — 4-27,; ‘

i s . : : : ol VU Ni— 35, 119 Cd — 2-4: Or — 3 4 pass,

TEPHTOPIL MApKy). BMICT aMiaqHOTO a30Ty v rpymTi ma mexi C33 .depraceKe SR 1 ‘"U..]'I!IC =2 :\,r 4 p.fl.}; o o N :

i XIMBOTOKHO™ CT4HOBHB 84 MI/AT. Taxi % 3mawermy DEECTpYRATHCH Ha BigcTaHl b gl Pesymari remvinronorismm roeiTkens {PYHTY PISHHX TepeTopilt, 3a ¥

i N , . e iy i e ; JIRAI0[0 OUIHKH CAHITAPHOLO CTAHY XapaXTepHIYETLON K TOMIpHO 3abpy et i

i KM BIZ UOro TifmpHEMCTBa Ha TEPHTOPIT IHTHHOMO MAAHTHK: y KUTIOBE R — g :

i 330¥IoBl. Ha yeiX iHMMX TepHTOPIAN KOIMBAHRY moxasuxa Gy mesHaTHL AR A ; _ :

- ; . i . e EP— s s e Rom— e

i BMICT y [py#Ti BiTpaTiB Ha TepHTOpii HIrTTORO] 36y 10811 Ra Bincrasi 300-500 4 S ~ Taxny THHOM, OCHOBIIDMU 3aBpyAOBAYAMH [PYHTY TepHTOpil M. E{t.psc_g'.. ;

* Bi1 C33 ACKITHKOX [P HEMCTS! Yepxacrroro 1O . XivpeaxTun” YeprachKoOia € Baxxi yetamn (cpanens, Midb, HIKemb, XK3IMIE Ta XpoM) Ocobnymo pHcoxuit J
¥ 3 .
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HOPOMHCIIOBOCTI Td aBToMaricTpateii. i - S = = ] e i— i
BukuaM BLI MIATPHEMCTS XiMivHOro NpodLUTO (aMiaqHOro a3oTy, HiTparip, | Etsmmx Y T = i
XJIOPHAIIB) KOHIEHTPamil  AKMX BrpyHTi OKPEMHX TepHTeDiH M. Yepxacy' [ Ecpesnm 220 52 I 24 | §
nepesuntyioTs UK B 1,6-2,4 pasw, pisko smexyiors fioro CAMOOYHCHY 30aTHICTE, ©
JUTEPATYPA ' |

1. 3aropemniit B.B., [Ixymait O.C. Yamzarixg TBEpAUX OOy TOBHUX BiIXOMiE —
€KOIoro-TiricHiTHa npodmema // Marepianu XIV 3’[30y ririesictis Ykpaimy, Toy !
1,2004 - 185-189 c.
i 2. Bamxynar M.IL, Kocterko A.L, 3aroposniit B.B. CaniTapHo-ririenigmit CTag
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b b o,

l

1 3 Puc. 1. Cpeggee 3mavenme K03 GHIMERTOB  ALMOOGpazonamuy (xrid®) JITM ; E :
£ HCCIEAOBAHHA IBIMOOBPA3YIOMIEN CIOCOBHOCTH JIECHBIX . PRI oo G opsmy |
i TOPHOYUX MATEPHAJIOB ' Bhisotsr: ! #
it Haviowonok AB. k.¢p.-s.n., Hnamves A.B. xm.n., ‘Bacuresun 4.5, B Koaddmmaent AEMOOCDAICBAHNA HABeMHLLX TecHEIX FOPIYHY MATEPHATOR ; | J

Komanono-unscenepunii unemunym MYC Peernyénuwu Benapyes, Munck "f HAXOZXHTCA B mpefienax 170 - 491 Kr/p°, Hanvers o 3Ha9eHUeM KosddriprenTa ' |
"Ha_y-mo-npnmuuemmﬁ yenmp Munexozo 2opodexozo ynpagienui no 9C, Muncxs =1 JdevMoobpazopanua (170 KI/M°) XapuxTepmayerca Gepestax NANOPOTHAKOBLIIL, |

AKTYaITLHOCTS MPOSTEMBI MHHAMHIAMNY 1OCTEACTEMI [TeCHEN moxapop i)~ POCTIONOKCHRLIL Ha Tepputopun Aptickoro mecxosa. HamGomsmee  suagene i i

Aut Racenenmd PecnyGmikm Benapycs, m, npesie BCErD, €r0 3AMIMTEL OT. i kozpdunmenra xuvooSpazopari (491 xr/M”) BHIEBACHO v enbHUKA MITHCTOrD, ;!:I! 4
BO3ACHCTBHA —[OP&KAUOIMX  (PAKTOPOB  [JEIMA  TaKHX TOKAPOB, JTHXTYeT PACIONOKCHAOIO  Ha ¢TeppuTOpHY BEIXOBCKoro mnecxoza. Bee HCCIIE[[OBAHHEE 3
i NECHBIE TOPHOYHE MATEPHATEI OTHOCSTCI X [PYITE BeMIECTS © YMepeHHOH 4

HEOOXOAMMOCTE  MPOBCUCHHA  KPYTIHOMACIITAGHELX HCCIeIOBAHHH oHOH w3 b : A i =

gt TEMOOE D N L
RACHCBLX  IHPOAOTHICCKIX XAPAKTEPHCTHR JECHMN TOPIOTIX MaTepha 'I“LIU‘LL;P“JY‘QLL}”“ CHOCORROCTRI, - |
(JII'M) — appMoo@paszyicmeit cnocotHocTH [1-4]. : 3 BCSX  HCCNEJOBAHHEIX  BHIOB  JECHEIX FOPROMHX  MATEpHATOB, ¢ I

OCHOBHERM [OKa3aTeTeM, XAPUKTEPH3YIONMM CIOCOGHOCTE MaTepHATOB. i HANGOTBIIMM CPETHEM IHATCHHEM KCO@HIHEHTa THMOOGPAsOBAHEA OO agatoT g
- 2 J _ 7 AIEMHBIE Tec . T X o . : i - L
OBpA3OBBIBATS JHIM, ABIICTCA HX ABDMOOGPA3IOMA CTIOCOSROCTS, onpexemress g g:a ”IHI 1€ IECHEIC MOPIOYHE MUTEPHATHL B €J10BEIX APEBOCTONX, A HAMMEED i — 1 £ b
no ['OCT 12.1.044-89 ¢ momMonmio CTAHAAPTHIHPOBAHHOTO TIOKA3aTeld, o PESEREI s i f
JHTEPATYPA :

Ha3bBaeMoro «xosd(pHIHeHTa TEIMOOOPAIOBAHATY, g 1V T S

B pamxax uccTeqoBammait BH3HKO-XHMHEYCCKIK [PONECCOB, TIPHBOLLIITHX !. Yeeng B.B. Jlecusle LOKapeL MocleeTBus i Gopsba ¢ mmMir-Peamma: KVITIT ;

- 4 »&Tﬂ v 3 2 - _2 VT

OOpa3CBAHMIO ARMA B NPHPOJHEIX JKOCHCTEMAN, [POBOTHMBY KOMAHIHO: k 5 Ty, 2003.-205¢, _ i :
HICKSHEPHEM HECTHTYTOM MUC PecnyGmuku Bemapycs, Oua ompepeneRaigh - AB. ASayparmvos, H.H. Omsomsko. Omacaoetn mectpix Tokapor//Hayxa n =

2 s = “‘ = 4 » 3 i E E 1007 _ A - 4= A
ABDMOOOPASYIOmAt  CHOCOOHOCT:  Ha3eMHOH  CPYINIBL  JecHEN FODIOYID ; ‘?H} M. .195»3_ ‘Ns-‘__ C. 4245,
MATCPHATOB, COCTABITIONNIX OCHOBHYK) NOKAapHYlO HArpysky NpmposieiGng - AvIma-Tymsosd C.H, Hnatses AB. O MIHIMIBAIHA  [TOCTeACTBHEE eMora b
SKOCHCTEN CTpAMBL = : IRCHBIX B TOPGSHEIX mokapos. Hapecti Beropvecxoii HHLKCHEDHOH akaTeMum, !

= BRIL 1(17 02004, C.24-3] -

A1 ompesenenns xospdHIBEHTA EMOOGpAICBAHHS  MCHOMEICBATALH 4 L 1(17)2004. €.24-31 ; . » ’
yeradopga mo FOCT 12.1,044-89. myuxr 4.18. - Hnatsen AB., Bacuressrs AB. K BOHPOCY 00 oTpefeieHUH XapaxTePHCTHE
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