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3MminM yrpynoBanb apionux ccaBuiB (Micromammalia) B yMoBaxX XpOHIYHOI0 eJIeKTPOMArHITHOIO CTpe-
cy. — Pomxko B., Kpon A. — AHai3 KiJIbKiCHOTO Ta SIKICHOrO pO3MOJily MikpoMamalii B 30Hi Aii enekTpo-
MarHiTHOTO IOJIS JiHiil eJeKTpoliepeady BUCOKOT HAIIPYTH, BUSBUB 3aJIOKHICTh MK [IapaMeTpaMH yrpyrnoBaHb
Ta HaNpYXXEHICTIO eJeKTPOMArHITHOTO moJisl. 301IbIICHHS HANpPYKEHOCTI €JIeKTPOMArHiTHOTO IOJIsl BUKJIMKAE
3aKOHOMIpHE 3MEHILICHHS YMCEIBbHOCTI OCOOMH, BUIOBOr0 0araTcTBa i IOKAa3HHMKIB PI3HOMAHITTS yrpynoBaHb
MiKpoMaMMaJIiii.

KniodoBi cioBa: elekTpoMarHitTHe IoJe, JiHil eJeKkTporiepead BUCOKOI HAIPYTH, XPOHIYHHI eIeKTpoMar-
HITHHH cTpec, IpiOHi CCaBlli, IHISKCH PI3HOMAHITTSL.

Community changes of small mammals under conditions of chronic electromagnetic stress. — Roshko V.,
Kron A. — Analyzing quantitative and qualitative distribution of small mammals in the zone of high-voltage
power transmission lines, a relation was discovered between community characteristics and the voltage level of
electromagnetic field. With the growing voltage of electromagnetic field there appears a regular fall in the num-
bers of individuals, numbers of species and the biodiversity indices of micromammalia community.

Key words: electrotransmission lines of high tension, electromagnetic field, chronic electromagnetic stress,
small mammals, diversity indices.

Beryn

BiosioriuHi yrpynoBaHHs BHSIBISIOTH YHIKaJIbHY BJIACTUBICTh aJIeKBaTHO pearyBaTd Ha OyIb-siKi
€KOJIOTIYHI BIUIMBU Ta 3MIiHH CEpelOBUINA. XapakTep 1 CTYIiHb aJaNTHBHUX PEaKIliii 3aJeKUTh HE
TINBKY Bifi MPUPOAU Ta iHTEHCUBHOCTI Jil0490T0 (hakTopy, ane i BiJl TAKCOHOMIYHOI HAIEXKHOCTI
010JI0T1YHUX KOMIIOHEHTIB YIPYIIOBaHHS, TOOTO Bia CTymeHs ix Mophodi3ioyioriyHoi opraHizaiiii.
CrexTp peakuiif 6i0J0TiYHUX CHCTEM Ta IX CKJIAJOBUX OXOIUIIOE Pi3HI BapiaTHBHI MOXJIMBOCTI: BiX
eJIMIiHAIlli OKPEeMHX OCOOWMH YM TOMYJIAIIH, yepe3 MPOMIXKHI CYyKIIECIHHI MPOIECH, aX 10 MOKIUBO-
CTi NIPOIBITAHHS OKPEMHUX BUJIB YU YIPyNOBAHHS 3aranoM. B TakoMy BUIAAKy, HACHIJKH €KOIOTid-
HOT'O BIUTMBY a00 BIUIMBIB 00’€KTHBHO MOXYTh OIIHIOBATUCH IMapaMeTpaMH Oi0JOTIYHOTO YIrpyIio-
BaHHsI, HOMYJISIIHUMU TOKa3HUKAMU YU MOP(OJIOTTYHIMU Ta (hi310J0TTYHUMU BUMIpaMu.

Takwmii 3aranbHUNA TIAXIJ 10 OMIHKK HACTIAKIB /il €KOJIOTIYHOTO (pakTopa Ha O10JOTiYHI CUCTe-
MU pi3HHX paHriB (pi3HHX PiBHIB iHTerpamii) Mu cripoOyBajii 3aCTOCYBAaTH IPH BUBYEHHI 1€ Majio
JOCTIIKEHUX OCOONMBOCTEH ICHYBaHHS TBApUHHHUX OPraHi3MiB B YMOBaX XPOHIYHOTO €JIeKTpoMar-
HITHOTO CTpecy. AKTyaJbHICTh 3a3Ha4eHOi mpobieMu Oa3zyeThcs Ha HAA3BHYAMHUX MaclTadbax i
TEMIaX PO3BUTKY €NEKTPOCHEPIeTHUKH Ta MEPEX TPAHCIOPTYBAaHHS TaKOl eHepril.

3acTocyBaHHS Ta BUKOPUCTAHHS EJICKTPOCHEPTil Y BCIX Tally3siX MisSUIBHOCTI JIFOJUHH TPU3BO-
JUTh 10 (opMyBaHHS TI'ycToi Mepexki JiHii elIeKTponepenad He TiIbKH Y MPOMMCIOBHX PETioHax
miaHeT. [IpoTsHKHICTD IUX JIiHIN Ta TX Hampyra MOCTIHHO 3POCTAOTh.

SIK pe3ynbpTaT BIUIMBY HETUIOBOTO Ui Oiocdepu aHTPOIIYHOro (haKTOpy — €IEKTPOMArHiTHO-
ro nosist (EMI]) niniii enexrponepenau (JIEIT) BUCOKOT Hanpyru NpoOMHUCIOBOI YaCTOTH, MiIJIATal0Th
Bce Oimpmii 1 Oimpmm mromi cyxomoiry. Ilmoma akTHBHOI Aii €1EKTPOMArHITHOTO IO HOBITPSIHUX
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JIEIT BHCOKOi Hampyru y iHAYCTpiaJlbHO PO3BHHEHHUX pErioHax IUIaHETH Bxke csrae moHax 1 % i3
KOXXHHM POKOM PO3IIUPIOETHCSA. 30HA XPOHIYHOTO €JICKTPOMArHITHOTO CTPECY OXOILTIOE Pi3HOMAaHi-
TH1 €eKOCHUCTEMH 1 X 010JIOT14HI yrpyNOBaHHS.

Ha oMy (oHI BHSBISIETBCS MapaJoOKCaIbHA CHTYAIisl, KOJH BHBYCHICTD PEaKIiif 010J0ri9HIX
CHCTEM pIi3HHX DPaHTIB HA 3a3HAUYCHHWH CEKOJOTIYHWH (PaKTOp AHTPOIIYHOI NMPHUPOAM 3aTHIIAETHCS
HEJO0CTaTHbOl0. B mepity depry, ue crocyerbes nociimkeds BriiuBy EMIT JIEIT Bucokoi Hampyru
Ha 010pI3HOMAHITTSI, SKi 3ATUIIAIKCS 1032 YBaroo JOCHiIHUKIB-€KOJIOTiB. JIOCHIKEHHSI OKPEMHUX
aBtopiB (IIpecman, 1971; Bankocke Ta iH., 1980, OpnoB, 1990, I'puropreB Ta iH., 2003) HachiaKiB
nii EMII Ha Gionoriudi 00’€KTH CTOCYIOThCS IMEPEBAXKHO (Di310JIOTIYHUX Ta IMOBEIIHKOBHX PEAKILi.
Ta ¥ maiuacTimie, 3 1iei no3uilii BuB4anucsa BiauBd EMII BUCOKMX Ta HaJABUCOKUX YaCTOT 1 HOJIS
MOOYTOBHX UM IPOMHUCIIOBHX €JIEKTPOHHUX HpHuafiB. BUCHOBKM X y IUX ITyOJTiKaIlisiX 9acTO HEO-
HO3HA4HI Ta CyNepeysInBi.

BaxnuBuM 3 no3uitii 30epeskeHHsT 010pI3HOMAaHITTSI PI3HUX PIBHIB Ta PaHTIB € BUSIBJICHHS 3aKO-
HOMIpPHOCTEl AMHAMIUHHUX 3MiH ITOKa3HUKIB PI3HOMAHITTA B PEANbHUX YMOBaX NPHPOJHUX EKOCHUC-
TEeM, SIKi 3a3HAIOTh BILTUBY XPOHIYHOTO €JIEKTPOMArHITHOTO CTPECY. 3 TAKOTO paKypCy MU MiTiHIIIm
1o ouinku aii EMII nositpsuux JIEIT Bucokoi Hampyru Ha TBapHHHI KOMIIOHEHTH €KOCHCTEM. 3Ba-
JKaro4M Ha HEOCTATHIO BUBUEHICTh Ta HEOJHO3HAUHICTh TPAKTYBAaHHS 3a3HAYEHOI €KOJIOTIYHOI IPo-
6seMHU B IJIOMIMHI BIUIUBY Ha G10pi3HOMAHITTA, 00’€KTOM HAIUX JOCHIIPKEHb 00paHo ApiOHUX cca-
BIiB (Micromammalia). BiTHOCHO BHCOKa YHCENBHICTh IIMX TBAPUH MPOTATOM BCHOTO BETETAIlIHO-
rO CE30HY 1 JIOBOJIi BY3bKHWH, ajie NOCTaTHIM CIEKTp BHIIB, JO3BOJIAE 3IIHCHIOBATH €KOJIOTIYHHMA
MOHITOPHHT TPAaKTUYHO B OYJIb-SIKUX MPUPOJHUX YW aHTPOITI30BAHUX YMOBaX. A HEBEIMKUN paliyc
IHAUBIAyalIbHOI aKTUBHOCTI MIKpOMaMMaiil BU3HAUa€ iX 3pY4HICTh JUISl TIarHOCTHKH BIUIUBY €KO-
JOTIYHUX (PaKTOPIB Pi3HOT MPUPOIN HABITH HA HEBEJIIMKUX ILIOMIAX.

Hami nonepenni pocmimkensas nii EMIT JIEIT Bucokoi Hanmpyry Ha IPYHTOBUX WICHHCTOHOTHX
(opibaTuaHUX KIIIIIB Ta KOJIeMOOJ), IO BiA3HAYAIOTHCS HU3BKOI PYXOBOIO aKTHBHICTb, CBiI4aTh
PO OJIHO3HAYHUI BIUIMB TOJIS Ha MoKa3HUKH OiopizHOoMaHiTTs (KpoH Tta iH., 2008, 2009; Kron et
al., 2007). Xapakrep peakiiil ApiOHUX CCABI[IB HA OCITIHKYBAHUN aHTPOIIYHUIN (DAKTOP MOKIIHKA-
HUHM TigKpimuTé abo CHpoCTyBaTH HAamll y3araJbHEHHS HmIoA0 oxHo3HawHOocTi BmBy EMII JIEII
BHUCOKOI HAallpyIr' Ha PI3HOMAHITTS TBAPUHHUX yTrPYyHOBaHb.

Jlns peanizamii boro 3aBIaHHs, MU 3IIHCHIWIA KOMIUIGKCHAN aHaJIi3 TapaMeTpiB Pi3HOMAaHITTS
yrpymnoBaHb MiKpoMaMMaJliii B yMOBaX XpOHIYHOTO €JICKTPOMAarHiTHOTO CTpecy.

Marepiaju i MeTOIU AOCTiTIZKEHHSA

JociimxeHHs 3arallbHUX peakiiil yrpynoBanb ApiOHUX ccaBuiB Ha EMII BUCOKOI Hampyru mpoBo-
ek Hamu nipoTsiroM 2007-2008 pp. B 301 ail JIEIT «3axigHo-Ykpainceka — Ansbepripmay 3
Hanpyroto 750 kB 1 yactrototo 50 I'u B oxonuipix c. KanbHuk MykadiBCcbKOro paiioHy 3akaprarch-
Koi obmacti. B siKOCTI DOCHITHNX AIISTHOK BHCTYIAIH HEOKYJIBTYPEHI MACOBUINA Ta PyJCpaibHi Ii-
JISTHKH, 110 XapaKTepU3YIOThCS OAHOPITHUM MaKpo- Ta MIKpOPeIbe(hoM 1 OTHOPITHOIO POCIHHHICTIO
B MeXax KokHOi 00JikoBoi ruromii. Lle m03BONMIIO HiBENMIOBATH CYKYIHICTh HMOOIYHHMX (CYIIyTHIX)
€KOJIOT1YHMX (haKTOPIB BILTMBY Ha JOCIIIKYBaHI KOMIIOHEHTH eKocucTeM i BuaimuTa EMIIL, sk 4iT-
KO BUpPA)KCHUH MEepBUHHUH (pakTop. 3aranbHui xapakTep JaHAmAadTy, B yMOBaxX SIKOTO MIPOBOIHMBCS
MOJILOBUI E€KCHEPUMEHT, MPEACTaBIslE COOOI0 BTOPUHHI HHU3MHHI CYXOAUIBHI JYKH, 3 HOMIPHUM
CTYIICHEM aHTPOIIIYHOTO MOPYIICHHS.

SkicHuil Ta KiNbKICHUH OOJNIK YHMCENBHOCTI MPiOHMX CCaBLiB 3MIHCHIOBAIM BIPOJOBXK BErera-
LIHHOTO TIepioly 3 JOMMOMOTOI0 IMACTOK-ABWIIOK, BUKJIAJICHUX B JIiHIIO Ha Bignamsx: 0, 50, 100, 150
ta 200 M Big JIEIT 750 xkB. Takuii migxin 1o o0diKiB 103BOJIsIE€ KOPEKTHO AU(EPEHIIIIOBATH 30HHU i3
PI3HOIO HANPYKEHICTIO eJIEKTPOMArHiTHOro mossi, 60 B Mipy BignaienHs Bin JIEII, HanpyskeHICTh
EMII 3menmyetses. Hanpyxenicts EMII B ymoBax nocnigy cranosuna: 20,6 kB/M 6e3nocepeiHbo
mig JIETI, 2,6 kB/m na Bignani 50 m, 0,21 kB/m Ha Biggam 100 M, 0,11 xB/M Ha Bigmam 150 m 1 me-
uie 0,1 kB/M Ha Bigmani 200 M (3a3HadeHi TOKa3HUKK OTPUMaHi B 1abopaTopii eIeKTpoMarHiTHuX
moJTiB Ta iHmwMxX Qiznyaux (akropie 3akapnarcekoi odmacuoi CEC). Bimmans 200 m Bix JIEIT cy-
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ryBajla KOHTPOJIEM, OCKUIBKU TYT BiaMidaroThes jnuiie (GpoHoBi 3HaueHHS EMII. 3a3zHaueni Hampy-
JKEHOCTI IMOJIS CYTTEBO HE 3MIHIOIOTHLCS Hi MIPOTATOM 00U, Hi IPOTATOM POKY.

JloBu Ta 00paxyHOK YHCEIBHOCTI MiKpoMaMMalliid 3MIHCHIOBAIM 32 3arallbHONPUIHATO METO-
mukoro (Kyuepyk, 1952; HoBukos, 1949). IIposeneno 45 BianoBiB y Mexax I'STH CTaHIAPTHUX
Bimmaneit Bin JIEII 3 0HaKOBOKO KUTBKICTIO MACTOK-/IaBUJIOK, BUKJIAJICHUX Y3MIOBXK JiHii. KinbKicTh
MacTKO-A10 /I KOXKHOT 3 BiJAalieil 3a yac excrepuMeHTy ckiana 630, a 1X 3araibHa KiTbKICTh —
3150. OO6ikM 3miiiCHEHO y BECHSHWH, BECHSAHO-JIITHIM, JIITHIH, JITHHO-OCIHHIN Ta OCIHHIN TIepioan
2007-2008 pokiB. 3arayiom 370BJIeHO 553 ocoOuHM apiOHMUX CCaBIliB 6-TH BUIB 3 ABOX pPsiiB: Muri-
formes (Apodemus agrarius Pall., Sylvaemus flavicollis Melchior, Microtus arvalis Pall., Mus mus-
culus L.) Ta Soriciformes (Crocidura leucodon Her., Sorex araneus L.).

Craructnyny o0poOka MaTepiairy 3IiHiCHIOBaNIN 3 BUKOPHUCTAHHSM MaKeTy MPHUKIATHUX CTATHC-
TUYHHUX nporpam Statistica 6.0, Microsoft Excel v. 9.0 y BignoBigHOCTI i3 3araJbHONPUHHATHMU
migxomamu (JlakuH, 1973). Po3paxyHKU NOKa3HUKIB O10pI3HOMAHITTS TPOBOJMIIH 13 3aCTOCYBaHHSIM
inaexciB Lllennona (H), Cimmcona (D), BupiBHsHOCTI [Tieny (Moarappasn, 1992, 3aropogHiok Ta iH.,
1995, €EmenbsHoB Ta iH., 1999, 2008).

PesyabTaTi Ta iX 00roBOpeHHs

OmiHka cTaHy yrpyInoBaHb IPiOHHMX CCaBIiB B YMOBaX XPOHIYHOTO €JIEKTPOMArHITHOTO CTpPECy IO-
KJIMKaHa BUSBUTH Ta iHTeprpeTyBaTu 3araibHuii 3micT BBy EMII JIEII Bucokoi Hampyru Ha
JOCITIIPKYBaHy TPpyIy XpeOeTHUX TBapHH. AJKe 3MIHM SKICHUX Y KUTbKICHHX ITapaMeTpiB yrpyro-
BaHHs € 3aKOHOMIPHOIO a/IalITUBHOIO BiJIMOBIII0 010JIOT1YHOT cUCTEMHU OYAb-SIKOTO PiBHS Ha HETHU-
MOBUY BIIJIUB CEPEIOBUIIIA.

Taxi 3MiHM MM HaMaraJucsl BUSBUTH B yIPyNOBAaHHAX MIKpOMaMMaJii, sIKi 3a3HAIOTh TPUBAJIO-
ro BrumuBy EMII, 1110 3HaYHO mepeBHIy€e MPUPOIHI (POHOBI MOKa3HUKK Hampy)eHocTi. O0’eKTHBHE
TBEP/KEHHS MOXe 0a3yBaTHCA TUIBKM Ha MOPIBHSHHI MapaMeTpiB yrpyHnoBaHb ApiOHHX CCaBLiB B
30HI1 i BChOTO crieKTpy HampyxkeHocTi EMIT — Bin (OHOBHX 3Hau€Hb HA KOHTPOJBHUX AUISHKAX,
X JI0 HaWBUINUX, IO BUSBIAIOTHCS Oe3nocepennbo mix JIEIL, B Micii HaHIKYOTO MPOBUCAHHS
npoTiB. Hammi mocnimkeHHs 3BOJWINCH JIO aHai3y MOKA3HUKIB BHUIOBOTO 0araTtcTBa, 3arajibHOI i
BHUJIOBOi YHMCEIBHOCTI Ta 1HAEKCIB PI3HOMAHITTS APIOHHMX CCaBIlIiB, BUIOBJICHUX Ha CTAallilOHAPHUX
o0ikoBuX minsHKaX. 111 mpoOHI ITUISTHKY PO3MINIYBaJUCh HAa CTaHAApTHUX Bigmansx Big JIEIT-750
kB (0, 50, 100, 150, 200 m).

B 30Hi po3mienns JIEII BUcokoi Hanpyru CTBOPIOIOTHCS YMOBU XPOHIYHOTO €JEKTPOMAarHiT-
HOTO CTpecy, A€ (pakTopoM HETHHOBOI AaHTPOIMIYHOI Jii Ha KOMIOHEHTH eKocucTeM Buctymae EMIIL.
B wmipy nHaOmwkenns no JIEII, HanpyXeHICTh €1eKTPOMArHiTHOIO MOJs 3aKOHOMIpHO 3pocTae. | B
3aJIe)KHOCTI BiJI CTYIICHIO TOJICPAHTHOCTI BHIIB IO BiJHOIICHHIO JI0 BOTO (haKkTopa, MiKpoMammalrii
(OpMYIOTh TYT BITHOCHO CTalibHI YIPYHNOBaHHS B 30HAX 3 PI3HOI0 HANPYKEHICTIO mojsl. PeanbHo,
3MIHCHIOETCS KUTBKICHMM Ta SIKICHHMM IPOCTOPOBUH IHEPEpO3MOAia MEPBUHHOTO (JIOCTPECOBOTO)
TBApUHHOT'O YIPYNOBaHHs HA KOMILJIEKC HOBUX YIPYIIOBaHb.

PesynbraTi HaMMX JOCITIKEHb BKa3yHOTh, M0 BUJOBHU CKJIAJ 1 YMCEIbHICTh OKPEMHUX BHIIIB
Ha oOpaHux Hamu craHaapTHux Bingansax Bin JIEII (3oHu 3 pizHOW HampysxeHicTio EMII) BusBns-
FOTh YiTKY TEHJICHIIIIO 10 cTabuIbHOCTI. TOOTO, alanTHBHI MeXaHi3MU 3a0€3Me4Yy0Th BiTHOCHY CTili-
KiCTh BTOPUHHUX TBApPUHHUX yTPYNOBaHb B aHTPOMIYHO 3MiHEHUX EKOCHUCTEMAX.

Take sBUIIE JOCTOBIPHO MiATBEPIKYETHCS 1 HAIIMME 0AaraTOPIYHUMHE TOCTIHKEHHIMHA (GIopH-
CTHYHHX, (payHICTHYHHX 1 MiKpoOiomoridHuX KoMIIieKkciB B 30HI akTuBHOI aii JIEII Bucokoi Hampy-
ru (Pomko, Poman, 1997a-6; Poman, Pomiko, 1999; I'ames, [Taxomosa, 2003; Kpon, Pomiko, 2005,
2008a-6; BomommH Ta iH., 2006, 2008; Pomko Ta iH., 2006; Cumouko Ta iH., 2007; Symochko,
Roshko, 2007). Orxe, po3danaHcyBaHHs NEPBUHHUX YTPYIOBaHb JIPiIOHUX CCABLIB JIyYHUX €KOCHC-
TeM 3akaprarchbkoi Hu30BUHHM Tij BiutmBoM EMIT JIEIT BUCOKOT Hampyru, 3a yMOB TPUBAJIOI OJHO-
MaHiTHOI 1ii, 3aBepuIyeTbcss GOPMYBaHHAM CHEIHU(DIYHUX KOMIUICKCIB 3 BIIHOCHO CTAaOUIBHUMH Y
4aci Ta IpoCTOpi MOKa3HUKAMH BHJIOBOTO 0araTcTBa i YMCENBHOCTI OKpeMuX BB (Tabm. 1).
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AHaJi3 1 mopiBHIHHA yrpyNoBaHb 3 pi3HUX Bigganeil B 30Hi aii JIEIT-750 kB BusiBuB 1ikaBy i, B
TOW XK€ Yac, OJJHO3HAYHY EKOJIOTIYHY 3aKOHOMIpHICTh. TakcoHOMiuHe AudepeHIiFoBaHHS MPOCTO-
POBOI0 PO3MOITY KOpEeNroe 3 HanpyxkeHicTio EMIL

CBil4eHHSM LIbOTO € BiIMIHHOCTI BUJ0OBOrO OararcTsa (S) yrpynoBaHb Ha cTalliOHapHUX 00JIi-
KOBHUX JIiJITHKaX. BoHO Bapitoe BiJ TphOX BHIIB Ha AUISHKAX 3 HAHBUIIMM MOKa3HUKOM HaIPYKECHO-
CTi MOJIsl, 10 IIECTH — Ha KOHTPOJBHUX IUISHKaX. BiACYTHICTh UM MPHUCYTHICTH TOTO YW 1HLIOTO
TAaKCOHY TYT JIUKTYETHCS CBOJIIOMIMHO BU3HAYCHHM CTYIICHEM TOJICPAHTHOCTI JIO JOCIHIJKYBaHOTO
(baxTopy. AJe i 3ayBaXKUTH, IO peajbHa TOJICPAHTHICTh, B HAIIIOMY BUMAJKY, HE MMOBHICTIO Bil-
noBizae opmainbHii. Lle 38’s13aH0 3 BITHOCHO BHCOKOIO PYXOBOIO aKTHBHICTIO IPiOHMUX CCaBIIiB, Ki
B MONIYKaX DKi 3[aTHI 10 KOPOTKOYACHHUX MIrpalliil B 30HU €KOJIIOTIYHOTO eKCTpeMyMmy. Takuii eext
«IIOCSTAHHSI TapsiYMX KalllTaHIB 3 BOTHIO» XapaKTePHUH JJIsi OPTaHi3MiB 3 BUCOKOK) PyXOBOK aKTHB-
HICTIO. 3HIKEHHS a0COIIOTHOT PYyXOBOi aKTUBHOCTI, BIAIOBIIHO, 3HIKY€E 3rajlaHuil e(ekT y Takco-
HIB 3 0OMEXEHOI JIOKOMOIIi€r0. OCTaHHE TBEPIKCHHS HA0YHO JEMOHCTPYETHCS MPOCTOPOBUM PO3-
moaiioM IpyHTOBUX opibaTuauux kiimiB (Oribatida) Ta HoroxsicTok (Collembola) B 30Hi nii JIEII
Brcokoi Hanpyr# (Kpow Ta iH., 2008, 2009).

Heratusuuit s EMII JIEIT npoMHCIOBOT 4aCTOTH B HAIIMX JOCHTIJaX 4iTKO MPOSIBISETHCS 1
Ha YHCEJIBHOCTI OKpEMHUX BHIIB MikpoMamMaiiid. B mipy Habmmxenns no JIEII, iX ducenbHICTH i,
BIJIMOBIIHO, LIUIBHICTh HOCTOBIPHO 3MEHIIYEThCA. 3arajbHa KinbKicTh (N) 00JiKOBaHUX OCOOMH 3i
cranmaptHux Bimnaneit Big JIEIT xapakrepusyerhcs rpanaiiero mokasHukis Big 130 g0 79 ocobun
(puc. 1). HacTka MoKa3sHUKIB YUCETBHOCTI TBapUH, OOJIIKOBAHUX B 30H1 Aii HAHBHUIIOI HATIPYKEHOCTI
EMII JIEII (mwig miniero), Bin 3a3Ha4eHNX NOKa3HUKIB KOHTpoIo (200 M) ctaHoBHTE 62,2 %.

HanifitHuM KpuTepieM cTaHy yrpynoBaHb APIOHMX CCaBLIB Ta OI[IHKOIO PIiBHS €KOJOTiYHOTO
BBy EMII JIEII BucOKOi Halipyru Ha HUX MOXYTb CIIyTYBaTH LIMPOKO BUKOPUCTOBYBaH1 iHAEKCH
6iosoriunoro pizHomaHiTTs — lllennona (H), Cimnicona (D) ta BupiBHsHICT [lieny (F). 3a3HadeHi
mapaMeTpH Pi3HOMaHITTs yrpynoBanb B 30Hi aii JIEII-750 kB kopenrorots 3 HanpyxeHictio EMII.
Bin niHii HalHWKYOTO TIPOBUCAHHSA JIPOTIB 10 KOHTpoIt0, H 3poctae Bin 0,3 mo 0,62 6iT, mpu 3ara-
JbHIM HU3bKIHM BupiBHAHOCTI (£ = 0,27-0,34) Ha Bcix Bingansax. [TokazHuku innexcy CiMmrcoHa Ha-
OYHO MiATBEPUKYIOTh BEKTOP 3arajbHOI peakiii yrpyrnoBaHb MiKpOMaMMaii Ha BIUIUB JOCIIDKY-
BaHoro (pakropa. 3HaueHHs D 3MmiHIO€ThCS B Mexax Big 1,17 mo 1,35.

3 mo3uIii OMiHKK 010PI3HOMAHITTSI, BAXKJIMBHUM KPHUTEPIEM CTaHy yrpyNOBaHHS BHCTYIIA€ MOKa-
3HUK AOMiHyBaHHS. [loripiieHHs! eKOJIOTIYHUX YMOB iCHYBaHHS BHKJIMKA€ 301NbIICHHS YacTKU J0-
MIHAHTHHX BHJIIB, IO € CBITYCHHSAM 3HM)KCHHS PI3HOMAHITTS Ta CTIHKOCTI yrpyNnOBaHHS.

Ta6muus 1. ITpocTopoBuii po3noxin npidHux ccasuis B 3oHi 1ii EMIT JIEIT Bucokoi Hanpyru

Table 1. Spatial distribution of small mammals in the zone of high-voltage power transmission lines

Biacrans Bixg JIEIT

OG6’exTH 1 MapameTpu

(LB 50 m 100 m 150 m 200 m
006’ extn
Apodemus agrarius Pallas 0 1 1 3 4
Sylvaemus flavicollis Melchior 1 0 1 1 1
Mus musculus Linnaeus 5 4 7 6 6
Microtus arvalis Pallas 73 93 101 113 110
Crocidura leucodon Hermann 0 1 4 4 3
Sorex araneus Linnacus 0 2 0 3 4
[Tapamerpu
Kinpkicts mactko-aio 630 630 630 630 630
Kinbkicts ocobuH (N) 79 101 115 130 128
Kinbkicts BuaiB (S) 3 5 5 6 6
Innexc lllennona (H) 0,3 0,37 0,51 0,58 0,62
Ianexc Cimricona (D) 1,17 1,18 1,29 1,32 1,35

BupisusiHicTb (E) 0,27 0,23 0,32 0,33 0,34
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Puc. 1. KinbkicHuit po3nozin apiOHux ccaBuiB B 30Hi Aii Puc. 2. Po3noxin nominantHoro Buny Microtus arvalis B

enexrpomarHiTHuX noiis JIEII Bucokoi Hampyru 30HI JIi XPOHIYHOT'0 eJIEKTPOMAarHiTHOIO CTpeCy
Fig. 1. Quantitative distribution of small mammals in the Fig. 2. Distribution of dominant species Microtus arvalis
zone of high-voltage power transmission lines in the zone of chronic electromagnetic stress

CrpaBeyIBICTh MIPSAMOT 3aJIEKHOCTI MiX CTyIIeHeM TpaHc(opMallii cepeoBHILa (HEraTHBHOTO
BIUIMBY (aKTOpy) i MOKa3HUKAMH CTIHKOCTI YrpyIIOBaHb, HA OCHOBI iX KiJIbKICHUX mapameTpiB (M»-
rappas, 1992), HA0YHO MPOCTEXKYETHCS B HamoMy gociigi. Yactka mominanTHoro Buny (Microtus
arvalis Pallas) 3akoHOMIpHO 3pocTae i3 30inbmeHHsIM HanpyxeHocTi EMIT — Bin 86,6 % B KOHTpO-
i, 10 92,4 % na 0 M (puc. 2). [Topsn 3 um, aOCOTIOTHA YUCENBHICTH TOMIHAHTHOTO BUIY B YMOBaX
BHCOKOI Halpy>KEHOCTI NOJISI JOCTOBIPHO 3MEHIIYEThCS 13 HabmmkeHHsaM 1o JIEIT.

BaxuBuM MOKAa3HUKOM aJanTHBHOI MOTEHII yrpyHnoBaHb JpiOHHX CCaBI[iB A0 XPOHIYHOTO
€JIEKTPOMATHITHOTO CTPECY € 1HAEKC TOJIepaHTHOCTI. BiH XapakTepusye peanbHi MOXKIUBOCTI Tpe-
CTaBHUKIB OKPEMHX TAKCOHIB UM iX KOMIUIEKCIB A0 iCHyBaHHS B yMOBaX HETHUIIOBOTO BIUIMBY aH-
TPOMIYHOTO (haKTOpa, BKA3yIOUH Ha CTYIiHb SKOJIOTIYHOI TUIACTHYHOCTI yrpynoBaHHs. [HIEKC, BU-
paskeHHH SIK YacTKa KiTbKOCTI 0cOOMH, OOJIIKOBaHMX B 30HI HalBHIOi HampyxkeHnocti EMII, Bix
KUTBKOCTI 0COOWH, OOJIIKOBaHUX B 30HI ()oHOBUX 3HaueHb EMII, 06’€KTHBHO XapaKTepU3ye CTYIIHb
TOJIEPAHTHOCTI. B HaImmMX ymMoBax 1iei MOKa3HUK JTOBOJI BUCOKHH 1 cTaHOBUTH 0,61. 3po3ymisio, 1o
3a BiIcyTHOCTI edekty HeratuBHOro BBy EMIT JIEII, yrcenpHICTh WiEHIB aHAi30BaHUX Yrpy-
MOBaHb Oy/ie MPUOIU3HO OJJHAKOBOIO 1 1HAEKC JOPIBHIOBATUME OJUHUIII.

[epBuHHI peakiii MikpoMaMMaJIii Ha JOCHIIKYBaHUH €KOJIOTIYHUI (QakTop, sK 1y 6e3xpeder-
Hux TBapuH (KpoH Tta iH., 2008, 2009), 3akOHOMIpHO TPOSIBIISAIOTECS Y ABOX (hopmax. [lepma — 1e
3MEHIIEHHS YMCEIBbHOCTI BHUJIB 1 3araJbHOI HIIJIBHOCTI OCOOHMH i3 30UIBIIEHHSAM HAIPYKEHOCTI
EMII. A npyra — BiacyTHIiCTh He TonepaHTHHX 10 EMII BuaiB Ha IiMSHKaX 3 BUCOKOIO HAIPY KEHi-
cTio mons. B 1l skocTi BUALIAOTECS Apodemus agrarius Pall., Crocidura leucodon Her., Sorex
araneus L. Ha ¢oHi pemTH BUIIB, BOHU BiI3HAYAIOTHCS BY)KUOK EKOJIOTIYHOK TUTACTHYHICTIO 1,
BiJIIIOBITHO, HIDKYHM CTYIICHEM 3araibHOi ToJepaHTHOCTI. OCTaHHS XapaKTePUCTUKA TOIIUPIOETHCS
i Ha EMII, sx pakTop eKOJOTid4HOTO BIUIMBY. HHM3BKMI CTYIIHb TOJICPAHTHOCTI BIACTHUBHUI TaKOX
st sticoBoro Buny Sylvaemus flavicollis Melchior, ducenpHiCTh SIKOTO HA BCHOMY CIEKTpPi IOCIHi-
JDKEHHX HaIpy>KeHOCTEH BHABMIIACS HU3BKOIO.

Mexi TONEpaHTHOCTI APIOHMX CCABIIB MO BiJHOUICHHIO IO €JIEKTPOMArHITHOTO MOJS HU3BKOL
YaCTOTH PO3MIUPIOIOTHCS Yepe3 TXHIO BIJIHOCHO BHCOKY PYXOBY aKTHBHICTB. LI posmupena, abo
YMOBHA TOJIEPAHTHICTh BU3HAUAETHCS HIDKYUM PIBHEM TPO(iUuHOI KOHKYPEHIT Ha JUITHKaX €KOJIO-
TIYHOTO MeccuMyMy. EllekTpoMarHiTHe mosie THX piBHIB, siKi ¢ikcyroThes B 30Hi aii JIEIT 3 Hanpy-
roto 750 kB He BUSBIISIOTH JETAIBHOTO €(peKTy Ha JOCHIIKYBaHI OpPraHi3MH.
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Bepyun no yBaru Bci aHasli30BaHI HAMM KiJIbKiCHI MOKAa3HUKU YIPYNOBaHb IpiOHHX CCaBIiB B
30H1 aktuBHOI Ai1 EMII JIEII BHCOKOT HampyrH, MOXHa KOHCTATYBaTH He3allepeyHHi (pakT HeraTH-
BHOT'O 010JIOT{YHOTO e(eKTy HU3bKOYACTOTHOTO IOJI HAa AOCIIAKYBaHY IPyIy XpeOeTHUX TBApHH.
BpaxoByBaiii He TiJIbKW 3arajibHi apaMeTpH Pi3HOMAHITTS, ajie ¥ JWHAMIKY YHCEITBHOCTI OKPEMHUX
BUJIIB — JIOMiHaHTiB, CyOJIOMIHaHTiB, PElIeICHTIB Ta CyOpele/IeHTIB.

[Toporose 3HaueHHS 1ILOrO e(heKTy, 3a pe3yJIbTaTaMU HAIIOTO MOJIbOBOTO €KCIIEPUMEHTY, BUSB-
JISEThCA TP MoKa3HuKax HanpyxkeHocti EMIT nonax 0,11 xB/m. Qs JIEIT nanpyroto 750 kB, He-
TaTUBHUI BIUIMB 3a3HAYCHOIr0 (PaKTOPy Ha CTaH YIPYyMOBaHb MIKpOMaMMalliil IIOYNHAE TO3HAYATHCS
Ha Bijyansax, MeHmux 3a 150 merpiB. 3a dakrom Takoi 3HaYHOI MIMPUHHU 30HHU akTUBHOI aii JIEII
BHCOKOI HANpPyTH Ha O10JIOTIYHI YTPYHOBaHHS, CIIiJ KapIHHAIBEHO MEPErITHYTH OIIHKY PU3UKY 0io-
PI3HOMAHITTS B yMOBaX XPOHIYHOTO €JIEKTPOMArHiTHOTO cTpecy. AJKe HelOOIiHKa Hebe3neku 6io-
pi3HOMaHITTIO 3 00Ky TpaauLiifHOro BUKOpHcTaHHs Ta ekcrutyaranii JIEIT Bucokoi Hanpyru, TaiTh B
co0i HerepenOadyBaHi HACHIIKA JJIs1 HA3EMHHUX €KOCHCTEM.

BucHoBku

EnextpomarnitHe nose JIEII Bucokoi Hampyru BUSIBIIsSiE He3aNEPEUHUM HETaTUBHUI BILTUB HA yIpy-
MOBaHHs APIOHMX ccaBlliB BiH MpOSIBISAETHCS y WiTKiM 3MiHI OCHOBHHX ITOKA3HUKIB Pi3HOMAaHITTS
(3araJibHa YHCENBbHICTb, LIIIBHICTh, BUJIOBE 0ararcTBO, 4aCcTKa BHUJIIB-IOMIHAHTIB, iHaekcHu [IlenHOHA
ta CIMIICOHA) 13 30UIBIIICHHSAM HAIIPYKEHOCTI MOJIS.

[IpocTopoBuii posnonin BuiB B 30Hi 1ii JIEIT BUCOKOT HANPYTH 3alIeKUTh Bija iX €KOJIOTid4HOL
tonepanTHOCTi. [Ipore hopmanbHa ToNEepaHTHICTH MikpoMamMaiiii 1o EMII posmmproerses 3a pa-
XYHOK HIDKYOTO PiBHA Tpo(]ivHOT KOHKYpEHIii Ha AUISTHKAX €KOJIOTIYHOTO IECCUMYMY.

IToporose 3HaueHHs 6ionorignoro edexty EMII mpoMucnoBoi 4acTOTH Ha yrpymnoBaHHS Apio-
HUX CCaBIliB BUSABISETHCS MPHU HanpyskeHocTi Bix 0,11 kB/M. 3a Takux MOKa3HUKIB MO CTPYKTYpa
yrpymHoBaHb MiKpoMaMaliil BXe IIOYNHA€E TOPYIIYBAaTHCh, BTPAYAIOUU CBOKO CTilKICTb.
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JlirepaTypa

Banxocke [Joc. B., Hosnanvsx /. T., Max Ku [Joc. B. u 0p. buonorndeckoe BIUSHAE dIICKTPUIECKUX ToJei // Bius-
HHE JJIEKTPOYCTAHOBOK BBICOKOTO HANpPSDKEHHS Ha OKPY’KaIoOMIyIo cpefy. MexmyHapogHash KOHpEpeHIus 1o
6onpmmM dnektpudeckuM cucremMam (CUTPD-78) / Tlox pen. IO. I1. lllkapuna. — M. : DHeprus, 1980. —
C. 86-102.

Bonowun O. 1., Kpon A. A., Powxo B. I'. 3aranbHuil XapakTep BIUTUBY €IEKTPOMArHiTHOTO MOJIS JIHIH eleKTporepe-
Jlad BHCOKOI HANpPYTH Ha YICHHCTOHOTHX TBapwH // HaykoBuil BicHHK Y Xropoacbkoro yHiBepcurety. Cepis
Bionoris. — 2006. — Bum. 19. — C. 207-210.

Bonowun O. I, Kpou A. A., Powko B. I'. BiiuB eneKTpOMarHiTHOTO MOJIS JIiHIN eJIeKTponepeiad BUCOKOI HAIIPyTH
Ha OKpeMi MOp(OJIOTiuHI MOKa3HUKK TOKPUTOHACIHHUX pociuH // HaykoBuil BiCHHK Y KTrOpoACHKOTO yHiBEp-
curery. Cepis bionoris. — 2008. — Bum. 22. — C. 118-121.

Tawes C. H., [laxomosa JI. B. BnusHue BO3IYNIHBIX JMHUI 3JIEKTpOIIEpeiad Ha COOOIIeCTBAa METTKUX MIICKOIIHTAIO-
mwmx // Tepuodayna Poccun u compenensubix Tepputopuit (VII cve3n Tepuonorndeckoro obmectsa): Mate-
puansl MexayHaponHoro coBemanus (6—7 ¢espans 2003 r., Mocksa). — M., 2003. — C. 91-92.

Tpuzopves O. A., Buuendeii E. I1., Mepxyros A.B. Cmenanos B. C., llengurvo b. E. OnpenencHue NOAXOI0B K
HOPMHUPOBAHUIO BO3AEHCTBHS aHTPOIIOTEHHOTO 3JEKTPOMAarHUTHOTO IOJIS Ha IPHPOIHBIE SKOCHCTEMBI. // Exe-
rogHuK Poccuiickoro HalMOHaIFHOrO KOMHUTETA IO 3allUTe OT HEMOHM3UPYIOIUX u3iaydeHuid. — M. : PY/IH,
2003. — C. 46-74.

Emenvanos U. I, 3acopooutox U. B., Xomenxo B. H. TakcoHOMUYeCKasi CTPYKTypa M CIIOKHOCTh OMOTHYECKHX CO-
o6mects // Exomnoris Ta Hoocdepomnoris. — 1999. — Tom 8, Ne 4. — C. 6-17.

Emenvanog 1. I, [lonyoa A. M., 3aeopoonrox 1. B. OniHka 6i0pi3HOMaHITTS €KOCHCTEM Ha MPUKIIAMIL JESIKHX TEPHTO-
piit UepniriBcpkoi Ta KuiBcbkoi obmacteit // BicHUK 3anmopi3pKoro HaliOHAJIBHOTO yHiBepCHTETYy. biomorivni
Haykn. — 2008. — Ne 1. — C. 72-83.



94 B. Powrxo, A. Kpon

3azopooniox 1. AHTPONIOTeHHI MACTKH Ta BIKMBaHHS TBapuH y TpaHcdopMmoBaHoMy cepemouiui // TpubyHa-12.
Marepuansl Bropoii MexayHapoJHOH MEXANCIUILIMHAPHONW KOH(PEPEHIIMH 110 AUKOH IPHUPOJIE, MOCBSIICHHOM
namsita O. P. Hltunemapka / Iox pex. B. E. Bopeiiko. — Kues : Jlotoc, 2006. — C. 160-171.

3azopoontox U. B., Emenvsnos U. I'., Xomenko B. H. OnieHKa TaKCOHOMHUYECKOTO pa3HOOOpa3us GpayHUCTHYECKUX
xomiuiekcoB // JlonoBini HAH Ykpainu. — 1995. — Ne 7. — C. 145-148.

Kpon A. A., Bonowun O. I, Menamyo B. B., Powko B.I. 3aranpHuil XapakTep BIUIMBY €JIEKTPOMArHiTHOTO MOJIs
JiHIH eNeKTporepeaay BHCOKOI Hanmpyru Ha IpyHToBHX KimimiB (Arachnida, Acarina) / HaykoBuii BicHHK
Vixropoacekoro yHiBepcurety. Cepist biosnoris. — 2008. — Bumn. 23. — C. 174-179.

Kpon A. A., Powko B. I'. BB elneKTpOMarHiTHOTo MoJjist JiHii eJeKTporepeiad BUCOKOT HAPYTH Ha JKUBI opraHi-
3MH B yMoBax ypOonangmadry / HaykoBuii BicHuk Yikropoxacbkoro yHiBepcurety. Cepist Biomoris. — 2005.
— Bumn. 17. — C. 64-66.

Kpon A. A., Powxo B.I. BnusHue 351€KTpOMarHUTHOTO IOJIS JMHHUM 3JIEKTponepenay BBICOKOI'O HANpsDKEHUs Ha
IPOCTPAHCTBEHHOE pacipesesieHne HaceKoMbIX // Tpyapl CTaBpoOIOiIbCKOro OTAeaeHuHs Pycckoro SHTOMOJIO-
rudeckoro obmiecta. Boin. 4: Matepuansl MexayHapoqHOl Hay4dHO-TIpakTHYeckol koHdepenun / CtaBpo-
HOJIBCKUH rOCyIapCTBEHHBIN arpapHblil yHuBepcuteT. — Crasponous : AIPYC, 2008a. — C. 208-211.

Kpon A. A., Powrko B.TI. Peakuil yrpynoBanb api6uux ccasuiB (Micromammalia) Ha BIUIMB €JIEKTPOMArHiTHOTO
THOJIs JTiHIH enexTponepenad Bucokoi Hanpyru // HaykoBuii BicHuk UepHiBelIbKOro yHiBepcHTETY: 30ipHHK Ha-
yKoBHX mpaib. — Yepnisui : Pyta, 2008 6. — Bumn. 416: biosnoris. — C. 94-99.

Kpon A. A., Powro B. I'., Kanpycw I. A. Peakuis yrpynosans xonem6o:n (Collembola) Ha XpoHi4HUI eeKTPOMAarHiT-
HUH cTpec // Marepianu MikHapoaHOT kKoH(epeHuil npucesuenoi 20-tu pivuto creopenns HIIII “CuneBup” (1—
3 xoBtHa 2009 p., CuneBup, Ykpaina). — Cunesup, 2009. — C. 120-121.

Kyuepyx B. B. KonnuecTBeHHbIH ydeT BaKHEHIIMX BHUJIOB BPEIHBIX IPBI3YHOB U 3eMilepoek // MeTossl ydera duc-
JICHHOCTH M reorpaduyeckoro pacrnpeneiaeHus Ha3eMHbIX 1M0o3BoHOuHbIX — M.: M3n-Bo AH CCCP, 1952. —
C.9-47.

Jlaxun I'. @. buomerpust. — M. : Breicias mkona, 1973. — 343 c.

Mbeappan D. Jxonoruueckoe pazHoobpasue u ero uamepenne. — M. : Mup, 1992. — 173 c.

Hoesuxog I'. A. TloneBble HcCIeNOBaHUS 3KOIOTMM HA3eMHBIX MO3BOHOYHbIX. — M. : CoBeTckas Hayka, 1949. —
602 c.

Opnosé B. M. Hacexomble B siekrpuueckux nonsix (Buonormueckne ¢eHoMeHBI M MeXaHM3M BOCIPHATHS). —
Tomck : m3a-80 TI'Y, 1990. — 112 c.

IIpecman A. C. DnextpomarHuTHele nojst B 6uocdepe. — M. : 3nanue, 1971. — 63 c.

Poman B. B., Powko B. I'. [lo npo6iemMu 610J0Ti4HOTO BILIMBY €IEKTPOMArHiTHOTO MOJIs Ha MBI opraHizmu // Hay-
KOBHii BicHUK Ykropojcekoro yHiBepcurery. Cepist bionoris. — 1999. — Bumn. 6. — C. 262-265.

Powrxo B. I'., Poman B. B. BiiuB enexkTpoMarHiTHOro moJjis JiHil eleKTporepeaay Ha AesKi )uBi opranizmu // Ma-
Tepiajii MDKHApOIHOTO perioHanbHoro cemMinapy “OxopoHa goBkijuist”. — Yxropon, 1997a. — C. 267-271.

Powrxo B. I, Poman B. B. BiuinB e1eKTpOMarHiTHOro MoJis JIiHIM eJeKTporepeiad Ha IOKPUTOHACIHHI POCIUHHU //
Hayxosunii BicHuk Yoxropojcekoro yHiBepcutery. Cepis bionoris. — 19976. — Bun. 4. — C. 122-128.

Powrxo B. T, Coimouxo JI. FO., Bonowwun O. H., Kpon A. A. BnusiHue 31eKTPOMarHUTHOTO 1MOJIss Ha (GyHKIHOHHUPO-
BaHUE Pa3HBIX IKOJIOTrO-TPO(MHUYECKUX TPy MOYBEHHBIX MUKPOOPraHH3MOB // DkoTokcukoiorus: CoBpeMeH-
Hble OMOaHAJIUTUUECKUE CUCTEMBI, METOAbI U TexHosoruu. — Tyuna; [Tymuno, 2006. — C. 127.

Cumouro JI. IO., Kpon A. A., Powxo B. . BIMB eIeKTpOMarHiTHOro moiisi Ha Oi0JOTiYHY aKTHBHICTH IPyHTY //
Exoorist: Hayka, ocBiTa, HIPHPOJIOOXOPOHHA IisIBHICTE: Matepiali MiXKHAPOAHOI HayKOBO-TIPAKTHYHOI KOH-
¢epenuii. — K : Haykosuii cBit, 2007. — C. 63-64.

Kron A. A., Voloshyn O. I., Roshko V. H. Response of some groups of Arthropoda to electromagnetic field effect of
high-voltage power transmission lines // Landscape Architecture and Spatial Planning as the Basic Element in
the Protection of Native Species. — Tuczno, 2007. — P. 108-113.

Symochko L., Roshko V. Influence of electromagnetic field on the functioning of microbial soil cenosis / Modern
Problems of Microbiology and Biotechnology: Book of abstracts. — Odesa : Astroprint, 2007. — P. 25.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


