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[IpoananizoBaHo JiTEpaTypHi JpKepena Ta BCTAHOBJIEHO BiJICYTHICTH MPOLEIYpPH BH3HAYEHHS BIUIMBY IIKIJTUBHX
¢bisnuHMX (pakTOpiB HA 010TY, 30KpeMa B yMoBax BogHoro (Daphnia magna Straus) cepenoruina. OOrpyHTOBaHO 3aCTO-
CyBaHHS JJaHUX TECT-00’€KTIB /IS POBEACHHS 010MOHITOPHHTY. OXapaKTepH30BaHO €TaIl BU3HAUCHHS CTYIICHIO He-
TaTUBHOTO BIUIMBY IIYMY Ta 1HAYKIIi MarHiTHOro nosns. [IpuBeieHo MeTOqUKy BU3HAYEHHsI PiBHIB akTUBHOCTI Daphnia
magna Straus, 3arajlbHOI CepeHbOCTATUCTHYHOI aKTHBHOCTI I 010TH. 3a3HA4YEHO 3pa3Ku MPOEKLIl TpaeKkTopii pyxy
nadHill IpU 3HWKEHIH aKTUBHOCTI, y CTaHi CTaOlIBHOCTI YM HOPMHM, IPH IiJBHIICHIA aKTHBHOCTI Ta y 30y/PKEHOMY
crani. OnrcaHo 3aJeXHICTh aKTUBHOCTI Daphnia magna Straus Bij 4acy BIUIMBY Ta PiBHIB aKyCTHYHOTO HABAHTA)KEHHS
Ta IHAYKIii MarHiTHOrO noss. HaBeneHo MoKa3HUKH PEenpOIyKTUBHOCTI 32 HOPMaJbHUX YMOB JISl KOXKHOI IiJIOCIiA-
Hoi Tpymu. OXapakTepu30BaHO 3MiHY JeTAILHOCTI AadHIH M Ai€l0 HIyMy Ta eIeKTPOMAarHiTHOrO 3a0pyIHEHHSI.

KirouoBi ciroBa: nym, MarHiTHe mosie, TECT-00’€KTH, KPUTEPii aKTHBHOCTI.
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[Ipoananmu3upoBaHO JHUTEpaTypHbIE MCTOYHHKH M YCTAHOBIIEHO OTCYTCTBHE MPOLEAYPHI OIpE/CIICHHs BIIUSHUE
BpeIHBIX (hU3UUECKUX (DAKTOPOB HAa OHOTY, B YACTHOCTH B YCIOBUAX BOAHOM (Daphnia magna Straus) cpeapl. O00CHO-
BaHO NPHMEHEHHUE JaHHBIX TeCT-00BEKTOB Ui MPOBE/ICHHUs OMOMOHUTOpUHra. /laHa XapaKTepHCTHKa KaKIOTO dTara
OITpe/IeIeHUsI CTENIEHN HETAaTUBHOI'O BIIMSHUS IIyMa W WHIYKIMU MarHuTHoOro nons. [IpuBeneHo MeTonuky onpenerne-
HUS ypoBHeW akTuBHOCTU Daphnia magna Straus, o0Iel cpeqHecTaTUCTUUECKON aKTUBHOCTH JUisi OMOTBL. OTMEueHo
00pa3ibl NPOEKIUHA TPASKTOPUH JIBIKEHHS AadHUI NMPU TOHWKEHHON aKTUBHOCTH, B COCTOSIHUM CTaOWJIBHOCTH WU
HOPMBI, TIPH MOBBIIICHHOW aKTUBHOCTH M B BO30Y)KAEHHOM cocTosiHiU. OIMUCaHO 3aBUCHMOCTb aKTUBHOCTH Daphnia
magna Straus OT BpeMEHH BO3JIEHCTBHS, YPOBHEH aKyCTHYECKON HArpy3KH W MHAYKIMA MarHUTHOro nodst. [IpuBeneHs!
MOKa3aTeIH PENPOAYKTHBHOCTH TPH HOPMAIIBHBIX YCIOBHUSIX Ul KaXXIOW MOAOMBITHOW rpymibl. OXapakTepu30oBaHO
W3MEHEHHE JIETANbHOCTH Aa(HHUIA O] IeHCTBUEM IIIyMa M JIEKTPOMAarHUTHOTO 3arpsI3HEHHSL.

KaroueBsle c10Ba: 11ymM, MarHUTHOE T0JI€, TECT-O0BEKTHI, KDUTEPUH AaKTHBHOCTH.

AKTYAJIBHICTb POBOTU. Croroani mym i mar- JMBHUX (DI3MYHUX 3aKOHOMIpPHOCTEW. Y 3B’S3KY i3 TUM
HITHE BUIPOMIHIOBAaHHs TypOye HaceleHHs HE MEHIIE, JiesiKi GloyIorivuHi MUTaHHS [il €JIeKTPOMAarHiTHUX MOJIB
HDXK yCi iHIIN BUIM 3a0py/IHEHHS! HABKOJIMIIHBOI'O Cepe- 1 toci 3aMIIaoThesl HEeBUCBITIIEHI. [IpakTuuHO He oru-
JIOBUIIIA. CaHUMHM € aJIalTUBHI MPOLECH, 110 XapaKTepHi Ui op-

Iym, 6e3 mepeOinblieHHs — npoOiieMa Cy4acHOCTI. TaHi3MIB, sIKi HE MOXXYTb 3QJIMIINTU 30HY BIUIUBY €JIeK-
lomocHa My3uka, cHpeHa aBTOCHTHAIIi3allii, TYpKIT aB- TpoMarHiTHOro mnons. Lle € xapakTepHUM IS BOTHHX
TOTPAHCIIOPTY, pPOOOTa YCTATKYBaHHSA IiAMPUEMCTB, OpraHi3MiB BIJKPUTHUX 1 3aMKHEHHX MOBEPXHEBHX BO-
PO3TAIIOBAaHUX TOOJU3Y CETITEOHHX TEPHUTOpIi, — BCe nmoriM. Takox CItij 3a3HAYUTH, 110 AKYCTUYHI Ta EJICKT-
e € YNHHUKaMH (Di3MYHOrO 3a0pyAHEHHS HABKOJMII- POMarHiTHI XBHJII PO3IMOBCIOJUKYIOTHCS KOHICHTPUYHO-
HBOT'O CepeloBHUINa Ta (OPMYE BIAMOBIAHY CKIAIOBY chepuvHO B yChOMY 00’€Mi TIPUPOTHOTO CEPEIOBUIIA,
eKOoJIOTiYHOi HeOe3neku perioHasbHOro piBHA. Kpim 3MIHIOETBCS TUTBKH ITOTYXXHICTh BIUIMBY i3-32 IPHCYT-
TOr0, Ha HUHIIIHBOMY €Tali PO3BUTKY CYCIIIBCTBA JIO- HOCTI IIpUpoaHOro Oap’epy — TOBILI BoA. Y IIOMY BH-
IMHA 107a€ A0 (POHOBOIO EIEeKTPOMArHiTHOTrO TOJIs, MaJIKy, Ha Hall TOIJISA, CJIiJi BECTH MOBY IPO oIocepe-
CTBOPEHOT0 IMPUPOAHUMH Te€O0(I3MYHUMH YHHHHKAMHU, JIKOBaHWH BIUIMB LIKIJUIMBUX YMHHHKIB, a He Oe3moce-
HOBI TEXHOI'€HHI JpKepena, YUM Pi3KO IiJBHIILYE 3ara- PEIHIO JIiI0 Ha JKUBI OPTaHi3MH.

JIbHY 1HTEHCHUBHICTh MIKiIMBOrO BIUIMBY. [Jlo mux mke- Daphnia magna Straus six TecT-00'€KT IpH BUBYEHHI
pen B 00OB’SI3KOBOMY TOPSIIKY HaJeXaTh eJeKTpoMar- 3a0pyaHEHb BOJOWMH 3alpOIIOHYyBaB BUKOPHCTOBYBATH
HiTHI Tonist Bix JiHil enekrponepenau (JIEIT), pamiore- Haymann me B 1934 p. Ha nanumit yac y CIIIA Tect Ha
NeBi3iMHMX 1 pajioNoKalifHuX CTaHILid, Mepexi MoOi- BXuBaHicTh Daphnia magna Straus y 48-mMu roauH-
JIBHOTO 3B’SI3Ky TOIIO. TakuM YHWHOM, BiJOyBa€ThCS HOMY JIOCIIJi B3STHH 32 €TaJOH TOKCUYHOCTI BOIHOTO
IHTErpaJIbHUH BILIMB [IYMOBOT'O Ta €IEKTPOMAarHiTHOTO cepenoBuina. Y aeskux kpainax (®panuis, Himeuuuna,
3a0pyIHEHHS Ha JIIOACHKHMN OpraHi3M i 00Ty, IO 3Ha- YropumHaa) Daphnia magna Straus npuiiHATa 5K CTaH-
XOIMUTHCS Y 30HI HeOe3mewyHoi ii. PiBeHb HeraTuBHOI mii JMApTHUI TecT-opraHisMm [1].

3a3HAYCHUX YHMHHHKIB MO’KHA OI[IHIOBATH 33 CTYIICHEM BiorecryBanus Ha Daphnia magna Straus ctaio
MOIpa3HEeHHs! JKUBUX OPraHi3MiB 3 ypaxyBaHHsM iX iH- LIMPOKO BUKOPUCTOBYBATUCS B KOHTpPOJI 3a0pyqHEHHS
JIUBITyaIbHUX OCOOIMBOCTEH. Box (Crporanos, 1971). IMonynspuicte Daphnia magna

Jlesiki BYCHI HAMArajucsl MOSCHUTH O10JIOTIYHY JIit0 Straus 3yMOBJIeHa THM, III0 BOHA JIETKO PO3BOIUTHLCS B
€JIEKTPOMArHITHOrO BHITPOMIHIOBaHHS 3 IMO3MLIN 3ara- KYJBbTYpI, JIOCUTh CTiHiKa B IITyYHUX YMOBAaX, JA€ LN
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KOMIUIEKC TECT-peakiiii Ta Mae KOPOTKHH >KUTTEBHUIM
LIUKJI, 1[0 TO3BOJISIE Bi/ICNIKOBYBATH TOKCUYHU BILIHB
Ha HACTYITHI MOKOMiHHA [2, 3].

VY mitepatypi [4] onmcaHa cripo0a eKcriepuMeHTab-
HOT'O BUSIBJICHHSI aJaliTUBHUX 3MiH y OiOJIOT1YHHX CHC-
TeMmax. 3arporoHOBaHa METOMKA OIHKH Jii eJIeKTpo-
Mar”iTHOIO IOJi1 Ha OiOTy MONATaE y JIBOCTAITHOMY
JIOCTIPKEHH] peakilii TecT-00€KTIB Ha IO TOJIs 4acTo-
toro 240 T'm, iamykiiero 75 uT, mo CTBOpIOBANOCH y
napi xirenps [enpmronsna. Kpunos B.B. [4] BcranoBuB
MPOSIB Y TeCT-00’€KTIB aJanTHBHUX IIPOLECIB y BiIIO-
BiJIb Ha TIOCTIHMHY JIif0 €JIEKTPOMArHITHOTO OIS, BUSBHB
(i3ioNOriyHy 3araJbMOBaHICTh OPIaHi3MiB SIK pe3yJIbTaT
BIUIMBY TaK 3BaHOTO «OHTOTreHeTHYHoro mymy». Llika-
BUM € (akT Aii eIEKTPOMArHiTHUX TOJIIB HA OCOOWHH y
PENpONyKTUBHOMY TEpiofli — CaMKH 3 €KCIepHMEHTa-
JIBHOT TPYIH JaBajiy OijbIIl KPYITHE ITOTOMCTBO IOpiB-
HSIHO 3 0COOMHAMH, 110 OyiH NepeMileHi B KOHTPOJIbHI
ymoBH. KpiM TOro, i Ai€l0 eIeKTPOMarHiTHUX MOJIB y
PENpONyKTUBHUNA TI€piof 301IBIIYETHCS YacTKa MepT-
BOHAPO/PKEHHUX HAIA/IKIB.

[pore, npu aHami3i JiTEPaTypHUX JHKEPEN HE BUSB-
JICHO YITKHX KPUTEPIiB /sl BU3HAUYEHHS PiBHIB LIKiIIH-
BOTO BIUIMBY XBHJIBOBHX IIpoleciB Ha Oioty. OTxke, ak-
TyaJbHUM CTa€ TPOBEJACHHS 3a3HAYEHOTO THITY JOCIi-
JOKEHb CTOCOBHO OIIIHKH 1HTETPalbHOIO BIUIMBY (hi3uy-
HOTo 3a0pyAHEHHS Ha CTaH BOJHOIO IIPUPOIHOrO cepe-
JIOBUIIIA.

Mera poOOTH — KOMIIJIEKCHE BUBYEHHSI HETaTHBHOTO
BIUIMBY IIyMY Ta €JIEKTPOMAarHiTHOrO mouisi Ha OioTy Ta
po3po0Kka METOAWKHM BH3HA4YEHHsI PiBHIB HETaTUBHOT'O
BIUIUBY (i3UYHUX YMHHUKIB (POPMYBaHHS E€KOJOTIYHOI
HeOe3MeKr BOAHUX O10JIOTTYHUX CUCTEM, 30KpeMa IIyMy
Ta MAarHiTHOrO TIOJIs, HAa TPHKJIANi TecT-00 €KTIB
Daphnia magna Straus.

MATEPIAJI 1 PE3VJIbTATU JOCJIXEHD.
Meroayka BU3HAYEHHsI CTYIEHS HEraTHMBHOIO BILUIUBY
LIYyMY Ta MarHiTHOTO HOJS Ha TeCT-00’€KTH BKIIIOYAja
HACTYIIHI CKJIaJIOB1 €JICMEHTH:

1. PiBeHb aKTHBHOCTI.

2. JleTanbHICTb.

3. PenponyKTUBHICTb.

4. HasiBHICTB TepaToJOTiii.

[ling yac mpoBeACHHS MOCTIIKEHb ITiITPUMYBAJIKCh
CTaOlIbHI YMOBH: TEMIIEpATYPHHUH PEXUM, BEHTUIIALLIS,
TPUBANICTh Ta SICKPaBICTh OCBITIEHHSI, BOJIOTiCTh, aTMO-
cepHUil TUCK. 32 HOPMY B3STO HACTYITHI TTOKa3HHUKH:

- TeMmepatypa 22-25 °C;

- THUCK 756—762 MM. pT. CT;

- Booricts 40-50 %.

Kpurepisimu U1 BCTAaHOBJIEHHSI YMOBHUX PIiBHIB aK-
TuBHOCTI Daphnia magna Straus Oya0 oOpaHO IIBHI-
KiCTh PYXY, TPAEKTOPIIO Ta YacC «3aBUCAHHD.

OCKIUIBKM y CIEKOTHI JITHI Micsii BOAa CHIIBHO
MpOrpiBa€eThCs 1 3a 3akoHaMH (i3vkH ii mMuTOMa Bara
3MEHIIYEThCS, 3MEHIIYeThes 1 Jnitoua Ha Daphnia
magna Straus BHUIITOBXYBaJIbHA CHJIa 32 PaxyHOK 3Me-
HILIEHHSI BMICTY PO3YMHHOrO B BOJII KHCHIO. Pauku «Ba-
KUYAIOTh» 1, 00 HE TIOTOHYTH, IM JOBOAWTHCS 3HAYHO
yacTille 3MaxyBaTH BYCHKaMH, NapEeMHO BUTpadyaroyu
e”eprito. TakuM YMHOM, YacToTa MOMaxiB BYCHKIB He
BpaxoByBayacs SK KPUTEpid aKTUBHOCTI, OCKUJIBKH 1X
KUJIBKICTh TOB’Si3aHa, HacaMIepen, 13 TeMIIepaTypHHM

PEKUMOM, SIKMU MiJ 9ac IOCIiIKEHHS IiATPUMYBABCS
Ha piBHI HOPMH Y KOHTPOJIBbHUX 1 ITiAJOCTITHAX OpTaHi-
3MiB

Binemiictes  Daphniidae nyxe dYyTiauBi 10 CBiTjA.
Tomy BUMIpIOBaHHSI aKTHBHOCTI ITPOBOJIMIINCS TPAKTH-
YHO MPH OJHAKOBOMY OCBITJICHHI.

BuBUeHHs HEraTMBHOI'O BIUIMBY LIYMY Ta €IEKTPO-
MarHiTHOT'O TOJIS Ha 010TY MPOBOAMIIOCS Y TPH CTaIIH:

[epmmii etan — TecT-00’€KTH MiAmaBaIKMCA il TIy-
My (miama3zon yactotu 31,5 I'i—8 k') Ha ¢oHi mpupo-
JTHOTO T€OMarHiTHOr'O TOJIS.

Jpyruii eran monsrana B OLIHIN i1 €IEKTPOMArHiT-
HOT'O BHUIIPOMIHIOBAaHHSI POMHMCIIOBOI YaCTOTH Ha JKHBI
opraHi3mMu npu (OHOBOMY LITyMi Y MeXaxX HOPMHU.

Ha tperbomy erami JOCIiIKEHHS BHUBYAIACS KOM-
TUIEKCHA Mist 000X (PI3UYHUX MPOIIECIB OHOYACHO.

IIpu cTBOpeHHI pIBHIB AKTHBHOCTI BPaXOBYBAJIUCS
cepeqHI OTpUMaHi 3HAa4eHHS OOpaHUX KpurepiiB. Jlis
BU3HAYEHHSI XapaKTEPUCTHK PyXYy BUKOPUCTOBYBAIUCS
MUTIMETPOBUI Marmip, CEKyHIOMIp, MIKPOCKOI, Bileo-
Kamepa Ta Qoroanapar.

[epion «3aBucaHHS» BU3HAYaBCs 3a JOMIOMOTOIO Ce-
KYHIOMipa NUISIXOM BI3yaJIbHOTO CIIOCTEPEXKEHHS Ta
MIKpPOCKOTIFOBaHHSL.

TpaexTopisi pyXy omnucyBayiacsi Ha OCHOBI Bi3yallb-
HOTO CIIOCTEpEeXEHHs Ta cepiiiHoi Qorodikcamii pyxy
(puc. 1).

3MiHy pyXy BHBYAId Ha OCHOBI aHai3y KaJapiB Bi-
Jeomarepiany, OTPUMAaHUX MLUIIXOM PO3KaIpOBKU 3a
JIOTTOMOT0F0  KoMIT'foTepHuX mporpam Adobe Premier
pro, Windows Movie Maker i cepiitaux ¢otorpadiii.
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Pucynok 1 — 3pa3ok po3kagpoBKH IIPOCTOPOBOTO
nepemimenssa Daphnia magna Straus 11 BU3HaYSHHA
TPa€eKTOpii Ta MIBUAKOCTI pyXy

IIpu aHami3zi pyxy TeCT-O0EKTIB Ha OCHOBI (DOTO3HI-
MKIB BHU3HAYCHO MOJIOKEHHS OPraHi3MiB Ha KOXKHOMY
KaJapi, BUIIJICHO OKpeMi HUISHKH TPAEKTOpPIi pyxy, IO €
JIAMAaHOIO 3 JIJAHKaMU Pi3HOT JOBKHHH, JJIS IKHX Xapak-
TEePHUH NPSIMONIHIHHUHT pyX.

3 ypaxyBaHHSM BiAMOBITHOCTI KOKHOI'O KaApy I€B-
HOMY IIPOMIKKY Yacy (3aJIe)KHO BiJl BUILY 3HOMKH) MPO-
BEJCHO PO3PaXYHOK MIBHAKOCTI PYXy IS OKPEMHX
O0COOMH. YCTaHOBIIEHO IHTEpBaJ IIBUAKOCTI pPyXy
Daphnia magna Straus 3ajeXHO Bi BIUIUBY (hi3UUHHX
YUHHHKIB.

[pu piBHI mymy y mexax Hopmu 40-50 b Bimmno-
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BimHo g0 JBH 360-92** «MictobynyBanns. Ilmany-
BaHHA 1 3a0yJoBa MICBKUX 1 CUIBCBKHX ITOCEJICHBY.
«Jonyctumi piBHI IyMy Ha Pi3HUX 00 €KTaX, TEPHUTO-
pisiX Pi3HOTO TOCIIOJAPCHKOTO NMPH3HAYEHHS» (Y TOMY
YHUCII ¥ T 00’ €KTIB MPUPOIHO-3aMOBITHOTO (OHIY) Ta
iHaykiii maruitHoro monst 0-0,3 mMxTn (MixkHaposaHi
HopMH [S5]) Daphnia magna Straus pyxanucs 31 IIBHI-
KicTio y Mexkax 6—10 mwm/c. [epion «3aBucaHHs» CKila-
nmae 20-30 c. Tpaexrtopist pyxy sBIsS€ COOOK JIaMaHy
JIHIIO 3 HEBEJIMKOI KUIBKICTIO JJAHOK, PYX CIOCTepira-
€TBCSl, B OCHOBHOMY, BEPTHUKAJIbHO-TOPU30HTAJIBHUN 3
MOOJJMHOKHMM MEPETUHOM Yy npoekiii (puc. 2,a). Ockinib-
KU MPOTSTOM 4acy CHOCTEPEeXEHHs (OHa TOIMHA) 0COo-
ONMMBHX 3MIH Yy TIOBENiHIII TecT-00'€KTiB He 3adikcoBa-
HO, TO JaHWH PiBeHb AKTHBHOCTI MO)KHA BBa)KaTH piB-
HEM CTaOUTLHOCTI YU HOPMHU.

Jlst Garathox 00’€KTIB MPUPOIHO-3aIIOBIIHOIO (HO-
Hay Kpemenuyipkoro paiiony [6—8] xapakTepHOwO €
ryanictes mwymy y 70 nb, came ToMy Ui mOAANbLIAX
nIociikeHb pyxy Daphnia magna Straus piBeHb IIyMY
migusato Ha 20 ab (mo ryunocti 70 nb). Ockinbku ais
TEpUTOPIH KHUTIOBOI 3a0yJ0BH YKPATHCHKUM 1 pOCiiiCh-
KHM 3aKOHOJIABCTBOM JOIYCKA€ThCS 1HIYKIliSl MarHiT-
Horo mons 10 MxTn — mis mocmimkeHs Oyno oOpaHO
came TakMi «KpOK» 3MiHM MarHiTHoro mois. [Ipu Bka-
3aHUX MOKa3HMKAxX BIUTHBY CIIOCTEPIranocs po3MIMpeH-
HS Jiana3oHy KOJMBaHb IIBUIKOCTI, 4acy 3aBHCAaHHS,
YPI3HOMAaHITHIOBATACh TPAEKTOPis PyXy. XapaKTepuc-
TUKH PyXY TECT-00€KTIB y HOPMI IPAKTUYHO PO3IALIHIIH
OTpHMaHI pe3yJbTaTH HA JIBI YAaCTHHH, sIKi OYyJIO BHPpI-
LIEHO BHUAUIUTH B OKPEMI DPiBHI: PiBeHb 3HIDKEHOI aKTH-
BHOCTI Ta pPiBEHb IIiIBUIIICHOI aKTMBHOCTI. PiBeHb 3HU-
JKEHOI aKTUBHOCTI XapaKTEPH3YEThCS JTOBTOTPUBAIIUM
nepiogom «3aBucanHs» 30-50 ¢, MBHIKICTH JIEKHUTH Y
Mexax Big 3 10 6 MM/c, pyX BEpTHKaIbHUIA, TPAEKTOPIS
PyXy — JlaMaHa 3 MaJIOIO KUIBKICTIO JJaHOK (pHc. 2,0).

Jlns piBHS MiOBHMIIEHOI aKTUBHOCTI XapaKTepPHUH
niepion «3aBucaHHs» Big 6 mo 15 ¢, 10 mm/c < v <20
MM/C, TPAEKTOPIs PyXy — JJaMaHa 3 BEIUKOIO KiJIBKICTIO
JIAHOK, pyx 3Ur3aromnoIiOHuiA, BEpPTUKAIHHO-
TOPU3OHTAJILHUI 3 IepeTnHaMu (puc. 2,B).

[Tpn 30iipLIEHHI MarHiTHOrO Ta HIIYMOBOT'O HaBaH-
Ta)KEHHs MOJKHA BUJILIMTH III€ JIBA PiBHI aKTHBHOCTI Ta
3aru0enb OpraHi3MiB (HYJIHOBUH piBEHb AKTHBHOCTI)
TIPU MaKCUMaJIbHIH JiT XBUJILOBHUX IIPOIIECIB.

CriocTepiraetbCs  3HayHE CIIOBUIBHEHHS  pPyXy
Daphnia magna Straus, iHOAI BiH Malbke HE MPOSBIIS-
eTbes, vV—(0. OcoOMHM ONMYCKAIOTHCS Ha JIHO MPOOIpKH
4y 3aBUCalOTh Ha Biactani 0,1-0,6 MM Big aHa. Tomy
JIaHWH piBeHb Ha3BaHO PIBHEM 3araJlbMOBAHOCTI.

BonHouac, TecT-00’€KTH 31 cTaHy 3arajJbMOBaHOCTI,
LIBHIKO MPOXOJISYHU BCi PiBHI aKTUBHOCTI, IEPEXOIATh Y
cTaH 30ymkeHHs. [IpakTUUHO BiACYTHIH Iepio] «3aBH-
canns» (1-5¢), mBuakicts komuBaeTbes Bing 20 g0
35 mm/c. Pyx xaoTuunuii, nepeMilieHHs Bil0yBaeThCs y
BEPTUKAJILHO-TOPU3OHTANIBHIA IUIOMIMHI 3  BENUKOIO
KIUJIBKICTIO TIepecikaHHs BiApi3KiB y nmpoekuii (puc. 2,1),
TPAEKTOPIs PyXy — JaMaHa 3 BEIMKOIO KIIBKICTIO JTAHOK.

Jlisl ToJIeTIIeHHsT aHalli3y CTYyNeHs HEraTUBHOTO
BIUIMBY IIYMY Ta €JIEKTPOMArHiTHOIO BUIIPOMiHIOBaHHS
Ha Daphnia magna Straus, 1y 3py4HOCTI TpagigHOrO
BIIOOpa)KCHHS 3aJICKHOCTI AKTUBHOCTI JmaHil  Bifg
BIUIMBY JaHUX XBWJILOBUX MNPOLECIB YMOBHUM PiBHSIM

aKTUBHOCTI OYJI0 IPUCBOEHO OaNbHY OIIHKY (Tabm. 1).

(i
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%

B r
Pucynok 2 3pa3ku npoekiiiii Tpaekropiii pyxy Daphnia
magna Straus: a — IIpH 3HWKEHIH aKTUBHOCTI;

0 — y craHi CTaOUTLHOCTI Y1 HOPMH; B — IIPH ITiJIBHIIIE-
Hill aKTUBHOCTI; T — y 30y/IDKEHOMY CTaHi

Vd|

Tabnuus 1 — OpuriHanbeHi piBHI aKTUBHOCTI
Daphnia magna Straus

Pisenn
aKTUBHOCTI
3araJbMOBaHICTh
3HIDKEHA aKTUBHICTD
piBEHb CTabIILHOCTI Y¥ HOPMHU
[IiABUILIEHA AKTUBHICTH
CTaH 30yHKeHHS

Ban

Nk |WIN|(—

3arasipHa CcepelHbOCTATHCTHYHA AKTHBHICTH YCi€l
I IOCITI HOT TPYIH BU3HAYAETHCSI HACTYITHUM YHHOM:

A=Ixa;+2xa,+3xas+4xa, +5xas;

KinbKicmb 3ycmpiyHoc mi 6any Kpumepiio o -
a = Y7/
1-5 . . . . 2
KiIbKicmb ni000CHIOH UX

[Ipy mojanbmIMX IOCTIKEHHSIX BCTaHOBIIEHO, IO
Ipy piBHI mymy y Mexax 55-60 b uepe3 10 xB. micis
MOYaTKy €KCIepuMeHTy (puc. 3) 1 Hajxani aKTUBHICTH
OpraHi3MiB 3aJMIIMIACS Ha CTaOlIbHOMY piBHI, CTaHiB
«3araJlbMOBaHOCTI» YU «30y/PKEHHSD) BHSBJIEHO He Oy-
n0. BigmiveHo, mo mym Ha piBHI 55-63 1b npakTHaHO
HE BUKJIHMKA€E 3MiH B aKTHBHOCTI TipOOIOHTIB, TOMY, Ha
Hally JyMKY, BiH HE HECE€ CYTTEBOI'O PH3HMKY Ul JO-
BKULIS.

AxyctnyHe HaBaHTaxxeHHst 65-70 nb 3a mepmi 10
XBWJIMH MaKCUMaJIbHO aKTuBi3ye Daphnia magna
Straus, crocTepiraeTbcst epeMillieHHs y BEpXHid map
Bonu. Yepe3z 40 XBWIMH aKTHUBHICTh 3HAYHO BHaja i
nmocsria MiHiMymy, Daphnia magna Straus nens pyxa-
I0ThCSl Y HIDKHIN TUTONIMHI, 3a€ThCSl HA YMOBHIN «MeXi
cMmepti» nepedyBatoTh 10 % Ttecr-00'extiB. Yepes 1,5
TOIMHH aKTHBHICTh 3QJIMIIMIIACS HA CTAJIOMY piBHI, Ta-
KAM YMHOM, MO’KHA TPUITYCTHTHU MPO TOYATOK MPOIECy
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amanrarii 10 crpecoBoro (akropy (3a 'ancom Cerbe),
HaBiTh 10 % ocobuH, sKi nepedyBany Ha «MEXi CMEPTI»
Yyepe3 TOAMHY il aKyCTHYHOIO HABAHTAXKECHHS JEIO0
ITiIBUIIAINA CBOIO aKTHBHICTb.

ab

TVHICTE Iy MV,

AKTHEHICTE, O7]

I
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Pucynok 3 — AxtuBHicte Daphnia magna Straus
3aJIe)XHO BiJ yacy BIuuBY (1,5 roguHm) i piBHIB
aKyCTHYHOTO HABaHTaKEHHS

Haiibinpimmii cruteck 30yIKEHOCTI CIOCTepiraeThes
y mepmi 10 XBWIMH aKyCTHYHOTO HaBaHTa)KEHHs Ha
piBui 71-80 nb, BuHMKae crazmis TpuBoru. [Iporsrom
HacTynHux 10-15 XxBwinH, Ha Hamry OyMKY, HOYMHA-
€ThCS MPOIIEC aamnTallii 10 crpec-pakTopy. Y mepiof i3
30-1 XBWIMHHY 1 IO KiHIIA JOCTIAY aKTUBHICTH OpraHi3-
MiB Maibke HE 3MiHIOBajach i mepeOyBana y JIOCHUTbH
MiJBUIIEHOMY CTaHi. ['iApoOioHTH y Iiei yac 3HaXOau-
JIUCh Y HWOKHIHM TOBIII BOJHW, HiOHM IIyKaIO4X MOPATYHKY
BiJl BUCOKOTO 3BYKOBOT'O THCKY. Uepe3 100y micis npu-
muHeHHs 1ii mymy Daphnia magna Straus 3acrokoi-
JIUCh, TOMIMPHIIKCS IO BCii eMKocTi. ['yuHicTh miymy B
80-90 nb noBOAWTH 10 BUCOKOI 30YIKEHOCTI, CBOEPIi -
HOI «TIaHIKW», sSIKa 0COOJHMBO 3pocrae y nepiii 20 XBU-
nH aii crpec-dakropy. Sk i npu 71-80 ab, riapodioH-
TH IIYKAIOTh TOPSATYHKY Y HIKHIX LIapax piuHM.

[icns 60 xBunuHM BruuBy mymy 6570 n1b, MmaOyTh,
y’Ke 3BHKAIOYM JI0 TAKOrO IIYMOBOTO HAaBaHTa)KEHHS,
OpraHi3MH IMOYHHAIOTH YK€ ITOBUIBHO BiJIHOBIIIOBATH
CBOIO akTHBHICTh. 71-80 nb mpu3Benu 10 miaATpUMAaHHS
IiJIBUIIEHOI aKTUBHOCTI OPraHi3MiB IPOTATOM YChOTO
JOCTIY.

Iym Ha piBui 80-90 nb yrpumye Daphnia magna
Straus y 30y/I»KCHOMY CTaHi, BOHH PYXalOThCS HE BUIIE
1 cM Big qHA MPOOIPKH, 110 3YMOBIIEHO 3MiHOIO 3BYKO-
Boro THcKy. Crabimi3alisi akTHBHOCTI Ta MepPEeMillleHHS
y CepelHi IapH PITUHA OKPEMHX OCOOMH CIiocTepira-
€ThCSA Y)K€ Yepe3 IICTh TOMUH MiCAS NMPUITUHEHHS il
cTpec-hakropy, a yepe3 00y Maibke BCi TiAPOOiOHTH
HOpMaJTi3yBaJld aKTHBHICTh Ta PyXaroThCs y BCid TOBIII
BOJIHL.

Ha npyromy erami AOCTiIKEHHS HPOTSATOM OHI€ET
roguaud Daphnia magna Straus TignaBaaucs BIUIUBY
marHiTHoro ronst (IMII) 3 pi3HUME 3HaYEHHSIMU MarHi-
THOT iHaykuii (puc. 4). Ilpu nokasHukax iHaykmii 0,02—
0,14 MxTn 0coONMMBHX TMOBEMIHKOBUX 3MiH He 3adikco-
BaHo. Ilpu 0,29 mxTn yxe Ha 10 XB. ekcepUMeHTY

MOMITHO HEBENUKE MiJBUIIEHHS aKTHBHOCTI, MPOTE Ha
50 XBWIJIMHI MiJIOCHTIIHI TOBEPTAIOTHCS 10 HOPMHU. 3Ha-
YHE 3pOCTaHHs aKTUBHOCTI Daphnia magna Straus cro-
crepiraetbes 4depe3 20 xBwiamH aii IMII Ha piBHi
0,5 mxTn, mportecu aganTamii NOYHHAIOTHCS Ha 60 XBHU-
JIUHI i

{n

PIBHI IHTY KLU, ME

AKTHBILCTL, 071
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Pucynok 4 — AxtuBHicte Daphnia magna Straus
3aJIeXKHO BiJl Yacy BIUTUBY (0Ha roxuna) Ta piHiB IMII

Ipu 1,69 MxTn crocTepiratoTbesl nepenagyu aKTHUB-
HOCTI BiJl CTaHy Mi/JBUIIEHOI aKTUBHOCTI IO 3HIKEHOI.
IMIT 2,25 MxTn mifgBHILye aKTUBHICTH TiApPOOIOHTIB,
3HW)KEHHSI Y HOpMaJi3amii akTHBHOCTI He criocTepira-
€THCS, TAKMM YWHOM, TPOLECH aJamnTallii He MpOsBIIs-
IOThCS.

Jpyruii cucTteMoyTBOPIOIOUMH UYHMHHHUK — JIeTajb-
HICTh — BHM3HAYCHO SK BIJICOTOK 3arvOJIMX OpPraHi3MiB
BiJl KIBKOCTI TOCTIDKYBaHHUX OCOOWH. 32 YMOBHY HOp-
My B3SITO BiJJICOTOK cMepTHOCTI Bix 0 1o Tpbhox (3aru-
Oenb onHie] 0OCOOMHUM y KOHTPONBHIH Tpymi). 31 3011b-
LIEHHSM pIiBHS IIYMY YHM 1HAYKIII MarHiTHOIO MOJIS
3pOCTa€ piBEHb CMEPTHOCTI.

JlocmimKeHHsI TIPOBEICHO SIK TPH KOPOTKOTPHBAJIO-
My, TaK i Ipu JOBroTpuBaiomy (rmonaza 10 ni6) BIUIMBi
K UIMBUX YMHHUKIB. KoedimieHT kopensmii mix ya-
coM [ii Ta piBHEM JIETAIBHOCTI KOJNUBAETHCA Y MEXKax
0,79-0,96. Ilig miero iHAYKIIT MarHiTHOTO MOJS Y Me-
*ax €BpoNerHchKOl HOPMH BHUIMAJKIB CMEPTHOCTI 32 OfI-
Hy TOJMHY cepel Aopociux ocoduH Daphnia magna
Straus BusiBieHo He Oyno. /laHuii piBeHb BHUIIPOMIHIO-
BaHHS BHSIBUBCS CMEPTEIbHUM s 3 % IiIIOCIIIHUX
MOJIOMX 0COOUH (omHa madHis).

[Micns npunuHEeHHS il eNeKTPOMArHiTHOrO TOJIs
JTAHOTO PIBHS BiJICOTOK JIETAIBHOCTI MiJJOCIIIHUX HE
3MiHUBCS.

[IpoTrsiroM eKcIIepUMEHTAIBHOTO MEPiony MPH JIOB-
TOTPHUBAJIOMY JIOCIIJl CHOCTEPIrajJoch 3pOCTaHHSI HapO-
JOKYBAHOCTI cepeq] 3piinnx ocoOuH, TuUTbKH depe3 10 1i6
BiJICOTOK CMEPTHOCTI 3HAYHO IEPEBUIIMB HAPOIKYBa-
HiCTb. Y MOJOANMX OCOOMH HaBIAKH MEPioj] PO3BHTKY
CYNPOBO/IXKYBABCS BUCOKOIO JIETAIBHICTIO, JIMIIE Yepe3
9-10 mHIB, TOCSTHYBILY 3piIOCTi, BOHU ITOKA3aJd CTPi-
MKUH IPUPICT MOMYJIALII.

TakuM YMHOM, 3arajoM piBeHb HapOJKyBaHOCTI
3HAYHO IIEPEBUIIMB PiBeHb CMepPTHOCTI. OTXKEe, MOXKHA
MPUIYCTUTH, 1O Takuii piBeHb IMII He € cMepTenbHO
3arpO3JIMBUM EKOJIOTiYHO HeOe3NneuHUM (akTopoM st
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KHBUX OPraHi3MiB.

VY mepmi 30 xBwiuH nii mymy Ha Daphnia magna
Straus (puc. 5,a) npu 3HaueHHAX 55—-60 1b cMepTHICTH
He criocrepiranack. Jlume yepe3 40 XBUIMH PiBEHb Jie-
TAJBHOCTI JTOCST MOKa3HUKIB y 3 %, 11e 3arubenb ofHiel
ocoouHn. Ha Hamry nymKy, Iie CBIIYHMTH NpO Maibke
BiJICYTHIM PU3UK 3[0POB’I0 BijJ IIyMy TaKoi IHTEHCHUB-
HOCTI.

UYepes 10 XBUIIMH MicHs MOYATKY IIYMOBOI'O BIUIUBY
3HaueHHsM 65-70 nb piBeHb CMEPTHOCTI CTaHOBHB
10%, 3arunyno 3 ocobunu i3 30 miaaoCTiaHUX, 110 MO-
)K€ CBITYUTH NPO BUCOKUH piBEHb HEOE3MEKH IIyMOBO-
ro 3a0py/AHEHHs U1 TPENCTaBHUKIB TiqpoOioHTiB. Ye-
pe3 40 XBUIMH PiBEHb JIETANBHOCTI JIOCAT ITOKAa3HUKIB Y
20 %, ue nricth 3arndaux ocodouH. [Iporsrom Hactyn-
HUX 50 XBHJIMH eKCIIepUMEHTY (hakTiB 3arubeni nadHii
BHSBJICHO HE 0yJ10, piBEHh CMEPTHOCTI 3a(hiKCyBaBCsI Ha
no3Hauni y 20 %, 10 HaBOJWTh Ha JYMKY IIPO JPYTy
CTajilo CTpecy — aJaNTUBHY. TakuM YWHOM, BCTAHOB-
JIEHO, IO aroreid CMEPTHOCTI 3 ypaxyBaHHSM YacOBOT'O
MIPOMIXKKY XapaKTepHHH caMe Ha IMoYaTKy Jii akyCTHY-
Hoi xBuiti Ha opraHi3m (10 % 3arubmux 3a 10 XBUIUH).

VY nepwi 20 xBuiuH Aii mymy ryunicrio 71-80 nb
CIIOCTEpIraeThcsi HAUBUIIMKA PiBEHb CMEPTHOCTI (I1'SITh
3aru0aux ocoduH). Yepes 40 XBWINH PiBEHb JICTAIbHO-
CTi TOCST MOKa3HUKIB y 23 %, 1ie ciM 3aruOiaux 0COOWH.
[IpoTrsiroM HACTYIHOTO JAOCIITHOTO MEPioly CMEPTHICTH
MPaKTHYHO HE 3MIHIOBAJNACS, IO HABOJUTh Ha TYMKY
PO TIOYATOK aJanTHBHOI CTaiii peaxiii opraHiamy Ha
cTpec.

Uepes 40 XBUIMH aKyCTMYHOI'O HAaBaHTA)KEHHA Ha
piBHsIx 55-70 n1b cMepTHICTH TiAPOOIOHTIB NMPHUITUHUIIA-
cs1. [Tounnaroun 3 65 nb piBeHb JIETAIBHOCTI CTPIMKO
3pOCTaE 3alIeKHO Bij 3MiH 3ByKOBOTO THUCKY. [Ipu 3Ha-
yeHHsaX 80-90 nb mBUAKICTE TeMIy 3pOCTaHHS JICTallb-
HOCTi 3MEHIIYETHCS, a MOYMHAIOUH 3 50 XBUINHH, JEIIO0
crabinizyerbesi. Tex came crocrepiraerbes i Ha piBHI
71-80 nb.

Bimmideno, mo 3a omHakoBoi ryunocti (80-90 nb)
PiBEHb CMEPTHOCTI OCOOMH 3aJICKHUTh BiJ] IXHBOT'O BIKY,
YUM MOJIOJIII OpTraHi3MH, TUM OLIBIIMN PiBEHb OIiPHO-
CTi maHOMy cTpec-(pakTopy Ha BHOpPAHOMY YacCOBOMY
€Talrll CIIOCTEPEIKEHHSI.

AHaJi3 IeTaJbHOCTI Y IPYTOro MoKoiHHs (puc. 5,0)
MiATBEPKYE BIPOTiTHICT, BHHUKHEHHS ajanraiii 1o
mrymy. CmepraicTs ipu 90 nb 3nu3mnacek Ha 7 %.

Ha ocHOBi y3arajgbHeHHs JIITEpaTypHUX AaHUX Ta
Pe3yAbTATIB HAPOHKYBAHOCTI TECT-00 €KTIB y HOpMa-
JBPHAX YMOBaX BCTaHOBJEHO, IIO PENpPOIYKTHBHICTH
Daphnia magna Straus cknamgae 151-169 ocobun (s
KOXXKHOI TiamociianHoi rpymu i3 30 ocoOuH 3a BHOpaHUX
YMOB JociipkeHHs ) [9]. 3a KiHIeBHIA TOKa3HUK OepeTh-
cs CepelHE 3HA4YeHHS JuId Beiel momyssimii  Tect-
00’exTiB. Po3paxoBaHO 3HAa4YeHHsI PENPONXYKTUBHOCTI
OKpEMO ISl KOJKHOT'O PiBHS IIyMOBOT'O YM MarHiTHOTO
3a0pyIHEHHS.

VYHacni0oK BIUIMBY MarHiTHOTO TOJISI MOXKJIUBE BU-
HUKHEHHS TepaToioriii. BpaxoByroThcst He TUIBKU Pi3Hi
BUAM (PEHOTHUITHOI'O MPOSIBY MYTAIliif, ajle i 4acrora ixX
BUHUKHEHHA. Y Daphnia magna Straus MyTaiiiii He BU-
SIBJICHO.
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Pucynok 5 — Jleranwsnicts Daphnia magna Straus
3aJIeKHO BiJl Yacy BIUTUBY Ta PiBHIB aKyCTHYHOTO
HaBaHTaXXEHHS: A — IepIlle MOKOIiHHS;
b — npyre nmokosiHHSA

BUCHOBKMH. Po3pobnena meTomuka Jae MOXIIH-
BiCTh BH3HAuYaTH piBEHb BIUIUBY Ha TECT-00’€KTH B
yMoBax BojaHoro (Daphnia magna Straus) cepeqoBHIIa
Oynb-sikoro crpec-pakropy. OCHOBHUM ii CHCTEMOYT-
BOPIOIOUUM (PAKTOPOM € KpHUTepii aKTHBHOCTI 3 ypaxy-
BaHHSAM MIBHIKOCTI Ta TPA€EKTOPil PyXy, MPOCTOPOBOTO
TiepeMileHHsI.

MoxHa BIAMITHTH, IO 4Yepe3 Iepury TOIUHY il
LIYyMY Ta MarHiTHOTO TOJISI OpraHi3MU HaMarajiucs npu-
CTOCOBYBATHCSl 10 i cTpec-(pakTopiB: 3puli 0COOMHU
MPaKTHYHO HE 3MIHWINM aKTUBHOCTI, a MOJIOJI 3araiib-
MyBaJIU CBOi mporecH. [IpoTe y HacTyIHi 4acoBi mpo-
MIXKKH croctepiraBcsi 30ymkeHudl craH 'y Daphnia
magna Straus pi3HUX BIKOBUX KaTeropiil, npuaomy mo-
JIOAI OCOOWHM YYTJIMBIIIIE PearyroTh Ha IIKIAIHBI (ak-
topu. IliIcymMOByIOUM OTpHMaHi JiaHi, BUSBIEHO, IO
PiBEHb NIyMOBOr0 HaBaHTakeHHs1 moHax 70 nb € exorno-
riYHO HeOe3NeYHNM YHHHUKOM i CTAHOBHUTH 3arpo3y IS
YKHBUX OPraHi3MiB.
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DETERMINATION OF THE AFFECT RATE OF NOISE AND MAGNETIC FIELD ON A TEST OBJECT

O. Sakun

Kremenchuk Mykhailo Ostrohradskyi National University

vul. Pershotravneva, 20, Kremenchuk, 39600, Ukraine. E-mail: s oksana 08@mail.ru

Based on the literature review, it was found there is no clear technique to determine the impact of harmful physical
factors on biota, particularly in water (Daphnia magna Straus) and air (Drosophila melanogaster L.) environments. We
have provided evidence to substantiate the use of the test objects chosen for the biomonitoring procedure. Each stage of
the technique determining the rate of the negative impact of noise and magnetic induction are briefly described. The
assessment method of the activity levels of Daphnia magna Straus and Drosophila melanogaster L., and the overall
average activity of biota is presented. It was described the dependence of the Daphnia magna Straus activity on the ex-
posure time, acoustic load intensity, and magnetic field induction. The fertility indices for normal conditions for each
experimental group comprising 30 individuals are given. The changes in mortality rate of Daphnia magna Straus af-

fected by the mentioned factors are shown.

Key words: noise, magnetic field, test object, activity criteria.
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