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YK 504.53
Ghéccna M. B., 3py3neunxa H. C,, Ilanwenxo T. L. (Vxpaina, Binuuus)
EKOJIOTTYHA BE3IEKA IPYHTIB IIPUAOPOXXHBOI 30HA 3A BMICTOM CIIOJYK CBHHIIO

B cyyacHux ymoBax 36epertd IpyHT B IIEPBICHOMY CTaHi NIPAKTHYHO HEMOXKIIMBO, TaK K BCS HOBEPXHA 3EMHOT Ky
NOCTiIHHO 3a3Ha€ SK IPHPOAHOrO TaK i AHTPONOTEHHOrO BILIUBY. AHTDONOreHHMH BIUIMB BUKIIHKAE AErPajaliio
IPYHTIB, IPHU3BOAMTE O MOHYKEHHA IIPOAYKTHBHOCTI CINBCHKOTOCHONAPCHKHX Yrifb i 3a6pyIHEHHS BUpPOITYBAHO!
mpoxykuil. Opmi€ero 3 TONOBHMX IMpobIeM IPYHTOBOTO IOKPHBY € HOro 3aGpyAHEHiCTh XiMIYHMMH peYOBHHAMY,
0COB/IMBO CIIONYKaMU BAKKHX METaJIiB, BMICT AKHX [IEPEBUIIYE MPAHUYHO 0NYCTUMY KOHLEHTPALIIO,

* Hapumxosa KifbKiCTh BaXKHX METaIiB y IPYHTaX — Ue Ayxe HeGesmednuit eKooriyHuit (baxrop, Jis sIKOTO
TOCHITIOETBCA Jepe3 POHUKHEHHs CIIONYK BaXKHX MeTaliB B rpyﬁrom BOJH, HAKONMYEHHS B OPraHizMax pOCIHH,
HEraTHBHUMN BIIMB Ha IPYHTOBI OPTaHI3MK Ta BHPOILYBaHHS €KOJIOTi4HO Hebesneynoi npoaykuii [1].

TpuBane BHKOPMCTaHHS TETPACTIWICBUHINO JUIA [IJABALICHHA OKTAHOBOTO YMCJIA ABTOMOOLIBHOrO MNaIbHOrO
OPUBENIO 10 3HAYHOIO HAKONHMYEHHSA CHONYK CBHHIIO B IPYHTAaxX, WO UPHIATAlOTh [0 OCHOBHMX aBTOILIAXIB
Bisamupkoi obmacti. 3 2002 poky BHKOPUCTaHHS TETPACTWICBHHUIO JUIS INJABHINEHHS OKTAHOBOTO WYHCIA
aBTOMOGUILHOrO NansHOre 3a00pOHEHO, HPOTe, BiAMOBa Bil HBOrO Ta Iepexi MO HOBHMX TEXHONOIiH 3HAYHO
nigBumyoTh coGiBapTicTs namusa. Ile MaTepiankHO HEBHIIAHO i TOMY 10 OCHOBHOI Macu GEH3MHIB IIPOJOBXKYBANM HIE
TPHUBAJIMI Yac NOAABATY MPHUCAAKH TSTPACTHICBHHII, HE3BAKAIOYH HA HETATHBHI HACTIIKM.

Yepes TepuTopito Binauupkoi o6nacTi npoxoauth 6araTo BaXJIMBHX Ta TPAHCIOPTHOHACHICHUX aBTOMAricTpasicH,
TOMY AOCIIDKCHHS €KOJIOTIHHOr0 CTaHy IPYHTIB NPHIOPOKHELO] 30HH € aKTYaJIbHHUM Ta HeOOXIZIHMM B HalI 4ac.

st o6CcTexKeHHs CTaHy IPYHTIB npnnopom-xboi‘ 30HH Oyno BHOPaHO ABaHAALATHL aBTOMaI‘iCTpaJIeH Birnwugkol
o6nacTi, 1o XapakTepu3yOThCs HaHGUIBIIOK MiNbHICTIO pyXy TpascmopTHEX 3acobis. 3 miteparypn [1] Bizomo, mo
Hablboro 3a6pyAHEHHA 3a3HAIOTH NPHIE [0 aBTOCTpPagy CMyrd wupuHow 10 — 15 M, TOMy Ans nposexeHHs
eKCIIEPHMEHTANEHOTO BUSHAYEHHS BaJOBOrO BMICTy CBHHIIIO B IDYHTaX NPHAOPOKHBO] 30HM BIAGHPAIM 3pasKu IPyHTY
pa sigctani 10 5 M ta Big 5 M a0 10 M Big aBTOMAariCTpanei.
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KoHuentpauis CBUHLIO B IPYHTi MOXE 3a/leaTH Bill HOPH POKY, TOMY 3pas3ky IDYHTY BinOupand gsidi Ha pik,
3CiNHO BUMOT AEepKaBHUX cTaHmaptis [2, 3]. Jins BusHageHHA CTyleHs 3a0pyAHEHHA IPYHTY B OCIHHBO-3HMHIH nepiox
3pasku BigOupanu BECHOIO Iicii TaHeHHs cHIry (Gepesens 2008 poxy), a Ans olepicaHHs pe3yibTaTiB 33 BECHAHO-
niTHIM nepio — BoceHu micis 36upanns Bpoxato (Jucronan 2008 poky).

BajioBuil BMiCT CBHHUO B 3pa3sKax IPYHTY BU3HAYAIM €KCTPaKUiHHO-GOTOMETPHIHMM METOJOM, 1o 6a3yerscs Ha
YTBOPEHHI KOMIUIEKCHOI CIIOJYKU CBHHINO 3 JUTH30HOM, siKa 3a0apBieHa Yy YCpBOHHMH KONIp i PO3YUHAETHCA Y
Terpaxnopui Byriemo [4]. B TaGuy 1 HaBeneHo excIepUMEHTANBH] JaHi IO BUSHAYCHHIO BaJIOBOTO BMICTY CBHHIIIO
B IPYHTax IPHIOPOXKHBO] 30HH OCHOBHHX aBToMaricrpaneil BinHuupkoi oGnacti cranom Ha 2008 p., a 3MiHa Banosoro
BMICTY CBHHIIIO B IPYHTaX IPHUAOPOXKHEOT 30HH B 3aJI€XHOCTI Bl IOPH POKY HPEJCTABICHA Ha PHCYHKY 1.

Sk BupHO 3 Tabmauumi 1 HaWGiMBIIMIA BAJTOBMM BMICT CBHHUIO B IDYHTaX CHOCTEpIracThCS HABKOJO aBTOLLIAXIB
Binamig — Kuis, Xmensauusxuit, TpocraHens sk B OCIHHbO-3UMHIM Tak i B BeCHIHO-NITHIA nepion. Tak, Hanpukiaz,
HaBKoJNo apToTpac Binamus — Kuis 12 Binnwmis — XMmensHuipKiil e nepeBuiieHns cknagae 6imsme 3-x IIK, mo
MOACHIOETHCS BEIMKOK IHTEHCMBHICTIO PyXy @BTOTPAHCHOPTY Ha LIHX aBTonuIsxax. HafimeHmmid BajoBmii BMicCT
CTIONYK . CBUHILX0 CHOCTEPIraeThCs HABKOAO aBTonwiaxis Bimuwus ~ Diminmi, IMorpe6umme, Smmims, Mormmis-
ToninsceKuit i MPAKTUYHO HE 3aleXMUTh Bl IIOPH POKY.

Orpumani excriepuMeHTaneHi JaHi (taGmuus 1) cBiguats npo Te, Mo i3 36inbmMEHHSIM BiACTaHi Biy aBTOTpacH B
001/1Bi HOpH POKY BATOBHIA BMICT CBUHIO B IPYHTaX IiABMINYETHCS i JOCATAE MAKCHMAIILHOI'O 3HAYCHHS Ha BigcTaHi 5
-10Mm.

AHaji3 eKCTIEPUMEHTAEHAX JAHAX, HABEICHUX Ha PUCYHKY 1, CBINYMTH XIPO CYTTEBY 3MiHY KOHUEHTpaIii CBHHLIO
B IPYHTaX MPHAOPOXHEOT 30HM B 3aI€KHOCTI Biz nopu poky. Tak, B OCIHHBO-3UMHIH II€Piof BAIOBHI BMIiCT CBHHINIO Ha
IPUIOPOXKHIK 30HI BCIX AOCHIIKYBaHMX aBTouUIsXiB Bimpmupkoi obmacti puMmumii npubnMsHO B fABa pasH, HiX B
BECHAHO-TITHIN mepion. Ile MOACHIOETBCA THM, 110 HaBeCHI PyXuBi (OPMH CBHHLEC IOITMHAIOTHCA POCIMHAMH i
aKyMyJIIOIOTECA B HHX, 8 BOCEHH, IiCIs BiJMUpaHHs OAHOPIYHMX POCIMH, KOHIIEHTPAUis CBHHLJO 3HOBY 3pocTa€, 60
TeBHA YACTHHA CBHHUO 3HOBY IOBEPTAacThCA B IPYHT. BauMmky He cnocrepiraerscs 36iNbIIEHAA BMICTY CBHHIO B
1pysTi, a60 BoHO Hesnause. [IpUYUHOIO HHOTO ABHINA € CTIMKMI CHIXHMIA TOKPHB 1 BIICYTHICTS PyXy CHOIYK CBUHLIO
AK y BEPTHKAILHOMY TaK i B TOPU3OHTaNEHOMY HAIPAMKaX.

B samexHOCTI BiJi BHAOBOIO CKJIAaLy pOCHHMH, #Ki PpOCTYyTh B3HOBX apTOMaricrpaneif Ha Bigcrami
5 —10 M, cBHHENS 3 PI3HOI IHTEHCUBHICTIO IOTVIMHAECTHCH HUMM Ha LUX NUISHKAX IPYHTY.

Tabauug 1 - BajioBuii BMICT CBHHII0 B IPYHTaX NPHIOPOXKHLOT 30HH OCHOBHUX aBTOMaricrpaiueit
Binnuupxoi obaacri (2008 p.)

OCiHHBO-3UMHIN Tepion Becusno-siThi nepiox
. . Banosuii BMiCT CBHHIIO B Cepenne Banonit BMiCT CBHHIIO Cepemme
(HI:)’I;HG;I:FHOGSEK cr;p :.?Ii) TpyHTi (Mr/KT) Ha 3HAYECHHA B B IpyHTi (Mr/kT) Ha 3HaYCHHA B
P p BIJICTaHi BIJ{ TPacH OJMHHMIIAX BifICTaHI BiJ TpacH ONMHHUILIX
0-5m 5—-10m IAK* 0-5m 5~10m THK*
Binsuug - Kuis, noct JIAL wa 873 B 101,28 109,62 3,52 86,57 90,23 2,95
M. Bigmumg (Ne 1) :
Binxnang — Xmenbmimsmn, roct JIAI Ha B 1371 95,43 100,17 3.26 7233 76.97 2.49
B M. Binnnms (Ne 2) ’
Bimnuug — Tpoctasers, noct JAl ra 81311 B 78,37 8573 274 65.14 6936 224
M. Tpoctaneur (Ne 3)
Binauns — Hemupis, nocr IAI wa B'i3xi B
v, Hemmpin (No 4) 67,94 74,26 2,37 45,57 48,53 1,57
Binmuus — Tuspis, noct JAT na 81311 B 65.64 69.26 225 50.18 5482 175
M. Tuspis (Ne 5) ’ ’ ’ ’ ’ ’
Binauns ~ I‘ancufl, moct Al va 8°i311 B 61,17 66.73 2.13 47,12 50,88 163
M. Taiicun, (Ne 6) . 4
Birsnus — Tyneaus, nocr AT ra 837 » 55,29 59,81 1,92 33,18 37,22 1,18
M. Tymbunn, (Ne 7) ’ ’ i R ’ ’
Binauns — JInnosens, noct JJAl 1a 8°1311 B M. 51.28 54.92 177 42.29 4571 47
Junoseny, (Ne 8) ? > ’ i ’ ’
Bimnuug — Lutini, moct JAD va 8°i34i B 46.87 50.13 1.62 25.63 2937 0.92
M. Donian (Ne 9) ’ ) i ’ ’ i »
Biasuua — Horpebume, mocr JAI Ha Bi3xi B
. Torpeture (Ne 10) 41,35 46,25 1,46 24,47 28,43 0,88
Binnnng — SAmmims, noct Al 5a 8°131i B 3729 4241 133 23.18 2782 0.5
M. Avrims (Ne 11) i ’ ’ ’ : . X
Birxmmg — Morunis-Tloainscsxui, noct JAT
Ha B'i3ai B M. Morunis-ITominpcekuit (Ne 12) 36,15 40,25 - 1,27 19,28 24,52 0,72

TJIK* — rpaHMyYHO JONYCTHMa KOHIEHTpaNia CBHHIO B IpyHTi (30 Mr/kr) [5].

Bigomo, mo npexcraBHukd pouven GofoBux € HaHKpaluM afcopOEeHTOM CBHMHINO 3 IPYHTY. XapakTepHHMH
NpeCTaBHUKAMK POJMHH GoGoBMX, AKki pocTyTe B3fOBX Aopir Binmuipkoi obnacti € Jouepra cepmoBHAHA,
KOHIOLIMHA Jy4HA, KOHIOIUKHA riGpuiHa, KOHIOIIMHA [OB3y4a, MUWHKHMAN ropomok. ToMy, B 3anexHOCTi Bin Bumy
pocsuH, sKi 6yAyTs KUTBKICHO IEPEBAXATH, IHTEHCHBHICTE IIOTIMHAHHSA CBUHIO 3 IPYHTY Gyne pisHomo.
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Banoswii BMiCT cBHRIO 1pyMTi, MI/KT SR Ceunenus, sgKkufi HagxomuTs
ﬁg- B IPYHTH, AYXe IUBHAKO BTpavac
PYXINHBICTE B pesynsTaTi XiMiwmx

lgg peakuiif, sxi  CYnpoBOMKYIOTHCH
80 YTBOpEHHAM MAaJOPO3YHHHNX
70 B ocimso- smeni nepiox CHOMYK. Ane neit npouec 3anexuTs
60 ~ . Bix pH r1pyHry. Tak 5Kk Ha
50 W5 BechsHo-niTHill nepion BisrnuunHi nepesaxsa 6inbicTs
40 IpYHTiB KHCHi, To i Maibke Bech
30 "CBUHENIb 3HAXONMTLCH y PyXaMBIi
%g (bovai'. HaﬂBgicrb y Ipysri inmmx
0 *1-12 - siomep MeTanis (Momb6aeny, xpomy) SHIDKYe
12345678 910112  apovaricrpan PYXOIMBICTS CBHHIO - 1 Horo
g TIOITMHAHES POCIHHAMY.
Micue sinbopy npo6* (e Tabpro 1) Komnenrpanis cBunuio B rpysri
-Prc. 1. 3vina BaTOBOro BMiCTy CBHHINO B IpyHTaX NPUIOPOKHBOT 30HH B TaKOX — 3aNeXHTh BiN  penbedy
: 3aJIeXHOCTI BiJ] IOPH poKy MICIEBOCTI, HA sKIH 3HAXOAMTHCH

Jlana apToMaricTpais.,

Ha migsuiueHnax B3f0BxK Q0PI KOHUEHTPALS CBUHLUO, K npaBuiIo, GibIia, ane 3 YacoM BiH 3MMBAETHCS JOMAMH
i B HU30BHHI JOro KoHIeHTpanis 3poctae. Takumu npuknanamu € tpaca Binnmms — Xmepunka, Taitcun, Tynsuun,
Y36igus mux Jopir — monori cxwiu. 3a PaxyHOK UBOro KOHUEHTpAlis CBHHLIO B IPYHTAX LHX aBTOMAaricTpaieH 3
BiziCTaHHIO 3pocTae. . Ha posnois cBHHLEO B IpyHTi BIUMBAE i HalpAMOK MaHyIO4HX BiTpiB. B 3anexHocti Bix posu
BITpiB KOHIEHTPALIL CBHHIO B IPYHTI MOXe GyTu 3 ogHOro GOKY aBTOMUIAXY GiMbIIOKO, HiX 3 iHIIOTO.

Ha ocHosi npomemeHux - ZocmimkeHs [ mOJININEHHS eKOIOTIYHOTO CTaHy IYPYHTIB MOPUIOPOXKHBO] 30HH
DEKOMEHOBAHO: BHKOPUCTOBYBATH 2BTOMOGIN 3 TeXHiYHO cmpaBHHMM i noGpe BigperynsoBaHuMH ABUTYHEMH |
kaplopatopamy; 3alesnedmTdH BCi BHAM  ABTOMOGLIBHHX MBHIYHIB AKICHMMH  KaTali3aTOpaMM; B3HOBX
apTomMaricrpaneil 30LIBINMTH HACAKEHHS HPEACTABHMKIB POAVHHU GOOOBHX, OCKLILKM BOHH MAiOTh 37aTHICTh
3B’43yBATH CIIONYKH CBUHLIO, YdM 3MEHNIYIOTH HOro Mirpauiio y 6ioLeHO03aX; NPOBOJMTH PO3KHCIEHHS IpYHTIB
B3JOBX aBTOMAriCTpaneil, mo 3a6e3neunTh 3B’S3YBAHHA CHONYK CBHHIKO YaCTOYKAMH IPYHTY 1 3MEHINMTE iX
PYXJHBICTB, ~

Peanizanis Takux 3axoiB Ha IPaKTHII CHIPHAATEME 3MEHINEHHIO BAJOBOIO BMICTY CBUHIIIO B IDYHTAX MPHIOPOKHEO] ;
30HH, TOCAa0NCHHIO HETATHBHOIO BIUIMBY aBTOMOOINBHOTO TPAHCIIOPTY HA CTAH AOBKILIS i Bi/THOBJIEHHIO AUHAMidHO!
PIBHOBAarHl B PMPOJHOMY cepenoBuui Giochepy 3emui.

' BucroBxku

B pesynsTati npoBeaeHHX TOCHIIKEHb BCTRHOBICHO, IO HABKOJO OCHOBHKX ABTOLLIAXIB Binsunsxoi o6nacri:

— KOHIIEHTPALliA CBHHINO B IpYHTaX nepesumye IJIK B 2,5 — 3 pasu;

— 3MIHH BalIOBOTO BMICTY CBHHLUO B IDYHTAX NPUIOPOKHBEOT MAKOTh CE30HHMI Xapakrep;

-~ JIOKAI3alis CBHHIIIO B IPYHTAX 3aJICHKHTh Bif| B3aeMOJii Takux (aKTopiB AK: KHUCIOTHICTS IPYHTY i #oro xiMigmmit
CKIaJl; BUIOBMH CKIIa/i POC/IME; HANPAMOK IIaHYIOUHX BiTpiB; peibed) MICLIEBOCT] T2 IHTEHCHBHICTE PYXY TPaHCIIOPTHHX
3aco0is Ha JaHiil apToMaricTpani, THII aBTOTPAHCIIOPTY (IETKOBHH 4 BAHTaXHHIT).
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YTWIBAIIA HEMPMAATHUX XJJOPBMICHUX NECTUIIMIHUX MIPEMAPATIB.
METOJM TA Y3ATAJTbHEHHS

XapakTepHOI 0COGNUBICTIO PAifly XNOPOPTaHiYHMX NECTHLMIIB € iX 3LATHICTB HO KyMY/MAIil i HAKOMMYeHHS y
HACTYIHHX JIaHKax GioOriYHOro NaHIora, a TAKOX Te, IO BOHH € KCeHOBI0THKAaMH 1 ToMy Y noBKi/LI BiZICYTHI BPHpOMAHI
3acobu ix sHewkomxenss. Jlesxi XJIOPOPrafigHi IECTHUMAHN, SKi CHOTOAHI 3300pOHCHI [0 BHKOPHCTAHHA, 260 ix
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