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THE INFLUENCE OF HYPERCAPNIA FOR RESISTANCE TO STRESS
AND SPONTANEOUS LOCOMOTOR ACTIVITY OF DROSOPHILA MELANOGASTER DIFFERENT LINES

The effect of hypercapnia for resistance to fruit flies hyperthermic stress, life expectancy at alimentary and water deprivation and spontaneous
locomotor activity. Canton-S and Oregon-R test Drosophila lines were divided into low and high are resistant to the action of carbon dioxide and
contained in hypercapnic gas medium (5% CO,) for seven generations. Under the influence of hypercapnia increased resistance to fruit flies
hyperthermic stress. Life expectancy line Drosophila Canton-S high are resistant to the action of CO, alimentary conditions of water deprivation
increased 5% and time of extinction of a half of individuals to 19% compared with the control. In Drosophila line Oregon-R low and high are
resistant to the action of CO, the average life expectancy had a tendency to decrease i7-8% compared with the control. It is shown that the
spontaneous motor activity of both drosophila lines highly resistant to CO, was higher compared to the low resistant. The number of flies with a
positive phototaxis after adaptation to hypercapnia reduced in Drosophila all the experimental groups.

Keywords: hypercapnia, hyperthermal stress, alimentary and water deprivation, phototaxis.
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BNJAMB BIHAYPAJNIbHOIO PUTMY 10 'l HA AKTUBHICTb rofiloOBHOIro MO3Ky
TA EOEKTUBHICTb NPOCTOI CEHCOMOTOPHOI PEAKLIII | PEAKLII BUBOPY
Y YONOBIKIB TA XXIHOK

B pe3ynbmami ob6cmexeHHss 20 oci6, eikom 18-23 pokie, 6yno eusiesieHo, wjo y 4Yosiosikie nid ennueom 6iHaypasibHO20
pummy 10 'y nopieHsiHO 3 6GiHaypasibHUM 38YKOM Mpu mecmyeaHHi NPocmoi ceHCOMOMOpPHOI peakuyii 6yno eusiesieHo euuly
akmueHicmb y ¢ppoHManbHoO-yeHmpanbHUX ma NomusuYHUX 30Hax 060X nieKysib ma npasux CKpoHesili ma mim'siHili 30Hax, wo
MoJe ceid4umu npo akmueayito cucmemu o6pa3HO20 Ma KpeamueHO20 MUCJIeHHsl, nompeba e siKili 6yna eidocymHs Ons
30ilicHeHHs1 MPOCMOoi cCeHCOMOMOpPHOI peakyii. BiGMiHHOcmel 8 yaci sik IPocmoi ceHCOMOMOPHOI peakyii, mak i peakuyii eubopy
ausiesieHo He 6yno. lpu mecmyeaHHi peakyii saubopy He 6yno susieneHo ennuesy 6iHaypanbHoz2o pummy 10 'y Ha akmueHicmb
20J108HO20 MO3Ky 4oJ108iKi8. Y xiHOK nid ennueom 6iHaypanbHozo pummy 10 'y eusieunuchb 3Hadywie suwi weudkocmi siK
npocmoi ceHCOMOMHOI pepakyii, mak i peakyii eubopy, a makox 3Hayyuje MeHwul po3Kud lameHMHux nepiodie npocmoi
ceHcoMomopHoi peakuyii. Mpu ybomy euwjoro 6yna MixniekynbHa e3aemolis, npuzHi4eHi HepesieeaHMHi 30HU ma euwa
akmueHicmb npouyecie eucxioHoi yeaau, ujo 3abe3aneyusno aucokocneyugiyHy o6pobky iHghopmayii ma euwy eghekmueHicmb
BUKOHaHHs1 3a80aHb MOPIBHSIHO 3 6iHaypasIbHUX 38YKOM.

Knroyeei cnoea: 6iHaypanbHuii pumm, 200 'y, 10 'y, EEl, akmugHicmb 205108 H020 MO3KY, MPOCIMa CeHCOMOIMOPHa peakuyisi,

peakuisi aubopy.

Betyn. Edekt GiHaypanbHuX puUTMIB 3'ABNAETLCA ToAi,
KOMNK 3BYK pi3HUX, ane Gnn3bK1ux 4acToT B CTEPEOHABYLLHU-
kax, abo 3 AnHamikiB HagxoauTb i30NbOBaHO B Npase i niBe
BYyXO. Y TakoMy BMMNaZKy MO30OK CNpUAMAaE Pi3HULIO YacToT
AK pisHMUI0 a3 MK curHanamu, Hagawuu iHgdopmadito
Nnpo CNpsIMOBAHICTb A)Xepena HaaXOAXeHHS 3BYKy. FAK Bu-
SIBUB aMepuKaHCbkui gocnigHuk Pobept MoHpo Ha novar-
Ky 50-X pOKIB MMHYMOro CTOpiY4si, MOCTiHA Pi3HULA MiX
BXiOHVMMW cUrHanamu Buknukae GiHaypanbHi 6GuTTa Ha yac-
TOTi, WO AOPIBHIOE Pi3HUL YacToT, SKi YyloTb nNpase i nise
Byxo0. Lle 6GuTTa MOXnuBo BiguyTW, ane 4yactota outTsa pos-
TaloBYETbCA 3a MexaMu cryxoBoro nopory. B3aaemogis
curHanie Big 060x Byx HaneBHO BiAOyBaeTbCsA y ABOX MPO-
CcTOpax CnyxoBoOro wwnsxy — B superior olivary nucleus i B
colliculus inferior i gani iHdopmauig HagxoauTb B PETUKY-
nspHy dopMalLiilo cepefHboro MO3Ky, sika BBaXXaeTbCs ak-
TMBYIOYOIO CWUCTEMOIO, BIiAMOBIganbHYy 3a KOHLEHTpaLito
yBarn [1]. TakuM YMHOM, TEOPETUYHO BiHaypanbHi puTMU
MatoTb MOXIUBICTb BNNMBATKU K HA aKTMBAL|ilo MO3KY, TaK i
Ha came HaB'A3yBaHHSA PUTMY, TOMY LUO MO3KOBa akTuB-
HicTb BigOyBaeTbcs came B cnekTpi 1 — 30 'y [2]. He 3Bep-
Taluu yBarm Ha Mano AOCNIMKEHHI MexaHiamu BMnuBy
6iHaypanbHux putmis, 3 1980p. IHcTUTYTOM MOHpO i iX
NnocnigoBHMKaMM aKTUBHO MaTEHTYOTLCS | 3aCTOCOBYOTHCS
pi3HOro poay MeToauku, sKi peanidytoTb OiHaypanbHWiA
BMIMB Ha MCUXOEMOUINHUA cTaH noanHu. Hanpuknag, B
poboTi [3] cTBEpAXYETbCS BNacHe, Wo GiHayparnbHi pyuTMu
BUKIMMKAKOTb CUHXPOHi3aUilo MiBKYMb FOMNOBHOMO MO3KY i
NoKpaLLylTb NaM'aTb, HaBYaHHS, yBary, KpeaTWBHICTb i
iHWIi KOTrHITWBHI yHKUii. Kpim Lpboro, 6yno BCTaHOBMEHO,
o Hecydi yactotn 131 'y, 147 'y i 165-169 My MOXYTb
BMKNMKaTU MNOTY>HY Aenpecito [4]. Tomy B Hawwmx gocni-
OXXEHHAX MW BUKOPUCTOBYBanu Hecydy 4vactoty 200 [lu,
LWO6 YHUKHYTW HECMIPUATIIMBUX pPe3yrnbTaTiB BNAMBY YacToOT

0o 200 Iy [7]. Kpim TOro, [4] O6yno BuseneHo, wo biHaypa-
nbHi putMKn 7 Ty, 14 Ty i 21 'y Ha Hecyuux YacTtoTtax 236 —
250 My BnpogoBx 20 xB. no 10 ceaHciB B 1-Mi MicAUb 3Ha-
XOOXKEHHS1 MaTpOCiB B NigPO3AiNi MOXYTb CNpaBnATy BAAMB
Ha afjanTauilo 40 HOBMX YMOB Ta Ha KOMMEeHcaLilo akTuea-
Lii cTpecoBux mexaHismiB. [5] 6yno 3HangeHo, wWo BNNvB
GiHaypanbHOro puTMmy YactoToto 3 'l € MeHLW BUpaXeHuw,
Hi>X yacToTamm 18 'y i "pe3oHaHcHoK", Ska € Gnmn3bKoo Ao
10 'y. Mpw ubomy, ceaHcm BnpogoBx 20 ¢ He NpU3BOAUNN
[0 Baromux 3MiH, a ceaHcy BrnpogoBx 10 xB. Npu3BoaWnu
[0 3HWKEHHS aKTUBHOCTI MPU MPOCMYXOBYBaHHI pUTMY 3
3anmnioLWeHnMM o4nma i 3Hauvyllle NokpallyBanu Xxapakre-
PUCTUKM OMnepaTopcbkoi poboTW B CTaHi iHTEHCUBHOIO He-
cnaHHs. B Hawwmx gocnigxeHHsax 6yno nokasaHo, wo GiHa-
ypansHuin put™ 10 'y, NpU3BOANTL A0 3MiH aKTMBHOCTI ro-
JNIOBHOrO MO3Ky nicns 15 xB. npocryxoByBaHHs [6]. AKTUB-
HiCTb MO3Ky B anbda — AianasoHi, sika € O6nm3bkow Ao
10 'y, NOB'A3YIOTH 3i CTAHOM CMOKO, perakcadieto, npoTe
e i 3 fieBUM BMKOHAHHSM KOTHITUBHMX 3aBAaHb [7]. Tak, B
po6oTi [8] 6yno nokaszaHO MOKPALLEHHSI KOTHITUBHUX (PYHK-
Ui nia snnveoM GiHaypansHoro putMmy 10,2 'y npoTsarom
30 xB. OTxe, € akTyanbHUM BUBYEHHS BMnMBY BiHaypanb-
Horo puTmy 10 Ny Ha KOTHITUBHY AISNBHICTb NIOANHN.
3a3HauyvMMo, WO Npu MPUAHATTI PILUEHHSA BUpILLANbHY
porib BifirpatoTb LWBMAKICHI XapakTepuUcTMKU NpoueciB ne-
pepobku iHdopMmauii ntognHoto. Came WBMAKICTL Nepepob-
K/ € OfHIi€el0 3 rOMOBHUX CKMAgoBUX B cuTyalii BuGopy 3
BenuKOI KiNbKOCTi anbTepHaTUBHUX CTUMYIiB. BBaxanocs,
Lo Yac peakuii BUOOpY 3aKOHOMIPHO 36inbLuyeTbes i3 36i-
NbLUEHHAM KiNbKOCTI anbTepHaTMBHUX cTumynis. OfHak,
yXKe B Knacu4Hux pocnifkeHHsax 6yno nokasaHo, Lo Tpe-
HyBaHHS, abo XUTTEBA NpaKTUKa CNpUSAOTb TOMY, LLIO Yac
peakuii npu GaratoanbTepHaTUBHOMY BMOOPI MOCTYNOBO
3MEHLUYETBLCH, CTae Maxe MOCTIMHUM | NepecTae 3anexa-
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TW Bif KINbKOCTi anbTepHaTUBHMX CUTYaUil, SKi 3aCTOCOBY-
I0TbCsl B TOMY abo iHWoMy gocnigi. BcTaHOBNEHO Takox,
Lo nicrs TPUBANoOro TPeHyBaHHSA Yac Takoi peakuii npu-
OrM3HO [OOPIBHIOE 4Yacy peakuii Npy 3acToCyBaHHi nwule
ABOX anbTepHaTMBHUX CTUMYNIB (Yacy AM3'IOHKTUBHOI pea-
Kuii) [9]. Ha ocHOBI LbOro MoxHa CTBEpAXXyBaTH, WO came
On3'IOHKTMBHA peakuis € 6a30BOI0 XxapakTepUCTUKOK peak-
uii Bu6opy. MNpu gocnimkeHHi yHKUIOHANbHOro cTaHy He-
pBOBOI cuCTeMU ik 6A30BUI eNeMeHT BUCTYNatoTb NaTeH-
THi nmepiogn MPOCTUX CEHCOMOTOPHMX peakuiid, OCKinbKu
came iX po3rnsaatTb 9K NOKa3HUK 30yAnMBOCTI LieHTpanb-
Hoi HepBoBOi cuctemu [10]. MNopiBHIOKOYM MiX COBOO peak-
uito BUboOpy Ta NpoCTy CEHCOMOTOPHY peakLito, Crif 3Bep-
HYTW yBary Ha NPWHUMNOBI BiAMIHHOCTI Y LMX OBOX peakLi-
ax. Tak, peakuist Bubopy, Ha BigMiHy Bif NpocToi ceHCOMO-
TOPHOI peakuii, NoTpebye He TiNbKW CNPUAHATTA CUrHamy
Ta CTepeOoTUNHOI peakLii Ha HbOro, ane i cknagHWx npote-
ciB igeHTudpikauii curHany, ki 3aBepLlylOTbCs BUOOPOM
BignosiaHOi peakuii. Tomy MeTow AaHoi po6oTtu Oyno
AocniauTu crartesi BiAMIHHOCTI y BnnMBi GiHaypanbHOro
putmy 10 Ty, Skmin cTBOptOBaBCA Npw nogaudi 3Byky 200 —
210 Iy (BP) nopiBHsHO 3 GiHaypanbHUM 3Bykom 200 —
200 Ny (B3) Ha npocTy ceHcomoTopHy peakuito (MCMP) Ta
peakuito Bu6opy (PB) Ta gocniguty BianoBiaHi BiAMIHHOCTI
B @KTMBHOCTi FOSTOBHOrO MO3KY.

0O6'eKT Ta MeToaAu AochnimKeHb. Y AocnimkeHHi Jo0-
poBinbHO B3ANM yyactb 20 ocib, npaswi, Bikom 18-23 po-
kiB, ctyaeHTn 1-4 kypcis KHY imeHi Tapaca LLesyeHka 6e3
My3uKarnbHoi ocBiTh. 3a gonomoroto nporpamm NCH Tone
Generation v.3.07 (NCH Software, USA) 6yno 3reHepoBa-
Ho ABa ToHu YyacToTtoto 210 Ny ta 200 u, Aki nogaBanucb
B OAHIN cepii gocnigXeHb Yyepe3 HaBYLUHUKW BiAnoBigHO B
npase Ta nise Byxa BNpogoBx 15 xB. — GiHaypanbHWii putm
(BP), a iHwmM pocnigxysaHum — no 200 Ny B obnaea Byxa
BrnpogoBx 15 xB. — 6iHaypanbHui 3Byk (B3). B ycix obcTe-
XyBaHMX peecTpyBanu enektpoeHuedanorpamy (EEN) go
noyaTtky obcTexeHHs (Mo 3 xB. (POHOBMI 3anuc 3 BigKpu-
TMMU Ta 3aKpUTUMKM O4MMa) Ta Mig Yac nogadi 3ByKiB 4ac-
ToTtoto 200 ruy Ta 210 ry BignNoBiAHO B pi3Hi Byxa. [nsa pe-
ecTpauii Ta aHanisy EEI BukopuctoByBanu Kkomnnekc
"HewipoH-CnekTp-4/BIN" (HenpoCodpt, Pocis). ObcTexysa-
Hi 3HaxXoQUNUCb B 3BYKOI30NIbOBAHOMY MPUMILLIEHI, 3 HUMU
nigTpumyBaBcsa ayaio-3s'asok. 3anuc EEI 3pgincHioBaBcs
MOHOMONMAPHO, pedpepeHTHUIA enekTpod byno postalloBa-
HO Ha MOYLi Byxa 3 KOXHOI CTOPOHM, YacToTa KBaHTYBaHHS
EEl gopisHioBana 500 Mu. Byno BMKOPUCTAaHO MOCTUKOBI
nocpibnexi enekTpoam, siki Haknaganucb 3a MiXkHapoAHO
cuctemoto 10-20% y 19 ctaHaapTHUX BigBeaeHHsX. B kox-
HOMY BiABeOeHHi Ans YyacToTHUX AianasoHiB EEIN — &- (0,5-
3,9 ly), 6- (4,0-7,9 T'u), a- (8-12,9 I'y), B1- (13,0-19,9 'uy)
Ta B2- (20,0-35 u) obuncnioBanncb cepefHsa MOTYXHICTb
cnekTpy — ScepegHs, MKB?/c?. CTaTUCTUUHMIA aHani3 JaHux
npoBoaunu 3a pgonomoroto nakety STATISTICA 6.0
(StatSoft, USA, 2008). HopmanbHiCTb po3noAinie 3MiHHMX
nepesipsinacb TectoM LWanipo-Binka. Ockinbkn Bci cy6Tec-
TV NPOXOAUNW OAHiI i Ti X cami ob6cTexyBaHi B pi3Hi MOMEH-
Tn yvacy (Bubipku BynuBcix napameTpie 3a kputepiem Lla-
nipo-Binka 6yB BigMiHHWIA Big HopmanksHoro (p < 0,05), ans
NOPIBHAHHSA ABOX rpyn Byno BUKOPUCTaHO Kputepin Binkok-
coHa. [ina onucy BuBipKkoBOro posnoginy HeHopmarbHO
pO3noAineHnx nokasHukis BkadyBanu megiaHy (Me) i HUX-
Hin (25%) Ta BepxHin (75%) kBapTuni: Me [25%; 75%)].

Mpu pocnigpkeHHi OyHKLUiOHANbHOrO CTaHy HepBOBOI
cucTemMn sik 6asoBUI €NEeMEHT BUCTYNanu 3Ha4YeHHst narte-
HTHUX nepiogis NMCMP, ockinbku came ix po3rnsgaTb sK
nokasHWk 30YyAnNMBOCTI LEHTpanbHOI HEpPBOBOI CUCTEMMU
(LHC) [11, 12, 13]. B cybtecti MICMP o6cTexyBaHoMy
npeg'asnanocs 100 nogpasHukis (nepwi 15 pgopasanuce
ansa agantauii). 3aBaaHHA 06CTEXyBaHOrO — K TifMbKM Ha

MOHITOpI kKoMN'toTepa 3'ABMSETLCA NPSMOKYTHUK, Tpeba siko-
Mora LUBMALLIE HAaTUCHYTK ByAb-aKy knasily. [pAMOKYTHMKM
3'asnanucb nicns nayau y 500mc. Ons Toro, wob peakuis
obcTexyBaHnx Gyna He Ha Temn npen'sBneHHd, a Ha cam
NoApasHuK, A0 uiei BenuunHu gogasanock 10mc, ski Gynm
OOMHOXeHI Ha aeske BunagkoBe uucno. B [14] cy6Tecri
peakuii Bubopy (PB) obcTexxyBaHoMy npepn'siBnsanack cepis
3 100 nogpasHuKiB: y BUNagKOBOMY MOPSIAKY Npen'saBnsoTb-
csa kBagpat abo TPUKYTHUK, Ha NosiBy siknx Tpeba Gyno pea-
rysaTtu BignosigHo npasoto (PBn) abo nisoto pykoto (PBn).

Pe3ynbTaTtu Ta ix 06roBopeHHs. AKmuegHicme 20110-
8HO20 MO3Ky 4orsosikie 8 cybmecmi [NTCMP ripu npocrnyxo-
sysaHHi b3 ma BP 10 I'y. Y yonogikiB BnnvBy GiHaypanb-
HOro putMy Ha 3MiHy weuakocTi NMCMP BuaBneHo He 6yrno
(B3 — MCMP = 270 [262; 285] mc npoTt BP — NMCMP = 284
[271; 309] mc (p>0,05)). MNpoTe, BGyno nmokasaHo, WO Npu
BP Gyna 3Hauylle Buwla akTUBHICTb MopiBHSHO 3 B3 y
O-pianasoHi EEl. Bigomo, Wo akTUBHICTb HEeMpOHarnbHUX
ocumMnAaLin B & — CMy3i € IHCTPYMEHTOM Bif6opy CEHCOPHOI
iHbopmadii Ta Bigobpaxae gMHamiuHy nepebynoBy HENPO-
HanbHUX aHcam6niB "nig 3agady"[15]. Kpim Toro B Hempo-
Mepexax [aHoro AianasoHy BiabyBaeTbcs oOuiHKa npaBu-
NbHOCTI BMKOHaHHS 3aBAaHHs [16]. Tak, B Hawwux gocni-
DKeHHsix nig gieto BP B nopieHsHHI 3 B3 B cybTecTi NCMP
cnekTparnbHa NOTYXHiCTb O-Aiana3oHy byna 3Hauvylle BuLLe
B MPaBuX CKPOHEBIW, TiM'AHIN Ta NOTUNMYHIN 3oHax (Puc.1).
Ak Bigomo, Ui 30HK NOB'A3aHi 3 06pa3Ho 06pobkoD IHO-
pmauii [15]. MokasaHo, [17] , Wo nicns TpaHcKpaHianbHOI
cTuMynsauii - nocTivHuMm  ctpymom  BnpogoBx 10 xB.
(transcranial direct current stimulation (tDCS)) npaBoi
CKpOHEBOI foni Ti o6cTexyBaHi, siki nonepeaHb0 He MOrnn
BUPILLNTW CKNaAHi KOTHITUBHI 3aBOaHHsi, eheKTUBHO crnpa-
BNSANUCb 3 HUMW. MpaBy TiM'AHY 30HY MOB'A3YIOTb 3 iHTEp-
MoganbHMy1 o6pas3HMMMK acouiauisiMym Ta YyTBOPEHHAM Me-
Tadop [18]. LieHTpanbHO-poHTanbLHa 30Ha, sIKy MOB'A3Y-
I0Tb 3 NepeaHbO MOSICHOK 3BUBUHOK BIiAMOBIAAE 3a MiX-
NiBKYJIbHY B3aEMOAi0 Ta Y3rofXeHHs KOHMMNIKTHUX Pi3HO-
HanpasfeHnX NpoLueciB B NpuUrHATTI piweHb [19, 20]. Ta-
KAM YMHOM, MOXHa FOBOPWTK, LUO Yy YOIOBiKiB B CyOTECTi
MCMP BP aktuByBaB CUCTEMY KpeaTMBHOIo Ta 0Gpa3Horo
MUCIEHHS MPU BUPILLEHHI CKNagHUX i HecTaHOapTHUX 3a-
nad, 10610 Bigbynachb akTuBauia cucTtemu, dka He byna
3ajisHa Ons BupiWeHHi noctaBneHoi 3agadvi. Moxnmeo
came TOMy He Oyno BMSIBIEHO BiAMIHHOCTEN Y LUBUAOKOCTI
MCMP npu npocnyxoByBaHHi BP Ta B3.

AKTMBHICTb B 6-gianasoHi EEI yacto nos'asytoTb 3 "cyTi-
HKOBMM CTaHOM", OCKiNbKM B HbOMY IOAMHA 3HAXOAUTbCS
MiXX CHOM i HecnaHHsiM [34]. TeTa-cTaH BigkpuBae goCTyn A0
BMICTY HECBIAOMOI YaCTUHM pO3yMy, BiflbHUM acouiauism Ta
TBOpYMM igesm. Ane, 3 iHworo 6oky, 6-gianasoH igeanbHUn
ONSt HEKPUTUYHOIO NPUAHATTS 30BHILLHIX YCTAHOBOK, OCKiMb-
KN MOr0 pUTMU 3MEHLLYIOTb [it0 BignNOBiAHMX 3aXUCHUX MCU-
XiYHUX MeXaHi3MiB i AalTb MOXNMBICTb TpaHCc(opMOoBaHin
iHpopMaLii NPOHMKHYTM rMMBOKO B NiACBIOMICTb, TOGTO
KogyBaTu HOBY iHGbOopMaLito B enisognyHy nam'atb [21, 16].
B Hawwmx cnoctepexeHHsX y B-A4iana3oHi Npu NpocnyxoBy-
BaHHi BP Byna 3HauyLle BULLE aKTMBHICTbL NOPIBHAHO 3 B3 B
npaeiv TiM'AHIN Ta NOTUIUYHUX 30HaX. TakMM YMHOM, BMNUB
BP nposiBMBCA B akTuBaLii accouiaTMBHOI 30HW NpaBsoi niB-
Kyni, sika nos'a3aHa 3 06pobkoI0 30pOBOI Ta CnyxoBoi obpa-
3HOI iHdpopmalii [22] (Puc.1), To6To BEP cTBOpPUB Nepeaymo-
BW ANS NOCUIEHHst 06Pa3HOro MUCMEHHS.

AKTVBHICTb O-pUTMIB MOB'A3YIOTb 3 NpoLecamMn 3acBOEH-
Hs1 HOBOI iHdbopMaLii (Mam'ATb), 30BHILLUHBOI yBaru, KOrHiT1B-
HO-eMOLiiHOrO 30yXeHHsl, po3ymMoBOi penakcauii. 36inb-
LIEeHHs1 NOTYXHOCTi a-gianasoHy EEI y dpoHTO-CckpoHeBo-
TiIM'AHIN 30HI NPaBOi MNiBKYMi CBIAYMTb NPO MPUrHiYEeHHSA 06-
pobkM HepeneBaHTHOI iHdOpMaLii TO6TO nocuneHHs cne-
undbivHoCTi 06pobkn obpasHoi iHdopmauii [21] (Puc.1).



~ 76 ~

B 1 C H U K KuiBcbkoro HauioHanbHoro yHisepcurerty imeHi Tapaca LleBueHka

ISSN 1728-3817

12
%0 |
- !
T & L

- anason

1 48

Bernad ianazon

%

Gamal alanazon

Bem1 alanascn

44 ]

Gemal-alanaaon al :;;’2« I gl%%%
HE A
IJJZ';;.;LLE = PR

aenura.

2 ot Alanazod

-
et
Hlenaxmk  ganexn  siasasen Alanazon

Puc.1. 3Hauywi 3MiHM cnekTpanbHOI NOTY)XXHOCTi NpPY BUKOHaHHI cybTtecty — ICMP y yonosikiB
npu cnpunHAaTTi B3 200-200 Ny Ta BP 200-210 'L, (n=10, p < 0,05)
MpuMiTKa: CTOBMYMKM Ha PUCYHKY MOKa3ytoTb 3HAYEHHS BiANOBiAHUX MediaH SnoB, mMkB?/c?;

E — BiHaypanbHui 3Byk 200-200 IMy;
— BiHaypanbHui putm 200-210 My

Ha cborogHi BBaXaeTbCs, O aKTUBHICTb (31-Aianas3oHy
ob6cnyroBye “cTaTyc-kBO" MOTOYHOrO CEHCOMOTOPHOro Ta
KOTHITMBHOIO CTaHy, KOTHITMBHOIO KOHTPOSO, MiOBULLEHHS
yBarn B Mi3HaBanbHWX Npouecax, TakMX K BUPILLEHHS
npobnem i mucneHHs [23]. Kpim Toro, B-akTUBHICTb nocu-
NETLCA B Nepiof, epaysn-peakLii Ta B CTaHi 3ocepemxe-
HOCTIi, MpU BUPILLEHHI cknaaHux BepbanbHUX 3aBaaHb [24].
B Hawomy pasi B B1-gianasoHni nig 4ac sukoHaHHa NMCMP
npu npocnyxoByBaHHi BP akTuBHicTb Gyna Bulie B niBiN
(OpOHTanbHIN Ta MOTWUAWMYHIA 30Hax, npaein Ta nisin
LleHTparnbHin 30Hax nopieHAHO 3 B3 (Puc.1).

Takum 4uHom, nig Bnnmeom BP 10 'y mn BusiBunu ak-
TMBALLilO 30H, MOB'A3aHNX 3 HECTAHAAPTHUM MUCMEHHAM Ta
KpeaTMBHUM BUpiLLEHHIM npobnem, To6To Bnnue BP 10 My,
Ha aKTMBHICTb FONTIOBHOrO MO3KYy YOoBikiB 6yB nogibHun o
snnmey tDCS. Ane, 3aBgaHHs nonsrano B 3AINCHEHHI
MCMP. 3a pesynbtatamu [31, 32] 3aiicHeHHs Uinecnps-
MOBaHOI Aii NpaBol pyKoK BiAbyBaeTbCa B pamkax TiM's-
HO-(ppOHTanbHOI Hepomepexi 3 3anyYyeHHAM MpemMoTop-
HOI Ta 30pOBOI KOPW NepeBaXHO NiBOI NiBKyMi. Takum yu-
Hom, BP 10 'y cTBOpPMB NepeaymMoBU AN BUPILLEHHS Kpe-
aTVBHWX 3aBOaHb, a TECTYBaHHSI NMpuUnyckano BUKOPUCTaH-
HS 30BCIM iHLIMX HerpomMepex, MOXIMBO, came TOMY, MU

He oTpuManu 3miHn B edeKTUBHOCTI 3aiicHeHHa TMCMP.
Ha Hawy Aaymky, B noganbliOMy ANS BUSIBIIEHHSI BNIUBY
BP 10 'y Ha edeKTMBHICTb BUKOHAHHSA TECTIB YOJIOBiKaMU
OOUINbHMM € BMKOPUCTaHHSA Ginblu CKNagHUX 3aBfaHb, Y
BMKOHaHHI SIKUX 3afisiHi 30HM NpaBoi MiBKYi.

AKmMueBHicmb 20/108H020 MO3KY 40rio8ikie 8 cybmecmi
PB npu npocnyxosysaHHi b3 ma BP 10 l'u. Y 4onosikis
BnnuBy 6iHaypanbsHoro putmy 10 'y Ha wemnakicts PB. (B3
— PB =492 [469; 540] mc npotn BP — PB = 492 [479; 613] mc
(p>0,05)) Takox BUSABNEHO He Byrno. Kpim uboro, He Gyno
BUSIBNEHO BiOMIHHOCTEN | B aKTUBHOCTI rOMIOBHOMO MO3KY YO-
nosikiB. Ockinbkv Npu BMKOHaHHI cybTecTy PB 3apisHi obuagi
pyKu, M1 MpUMyckaemo, Lo Bigbynacb akTvBauisi sk nNpasoi,
Tak i niBoi NiBKynb, Lo 3HiBentoBano snnve bP 10 M.

AKmugHICMb 20/106H020 MO3KY XIHOK 8 cybmecmi
TCMP nipu npocnyxosysarHi 53 ma 6P 10 I'u. MNpwn npoxo-
nxkeHHi cybtecty MNMCMP nig Bnnusom BP 10 Iy y XiHOK,
HaBnaku, nigsuwmunack weuakicte NMCMP Ta 3meHwmBcs i
poskua (CIFMA) (Puc.3). byno BusBneHo, Wwo B O-Aiana3oHi
npu TectyBaHHi NMCMP npu npocnyxoByBaHHi BP 3Hauylie
BuLLe Oyna aKTUBHICTb B NiBil (OPOHTarbHIN Ta LLEeHTparnbHo-
bpOHTarnbHIN 30Hax (NocuneHHs yearu [34]) Ta MiKMiBKynb-
HoI B3aemogii y ppoHTanbHin 3oHi [33] (Puc.2).
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Puc.2. 3Havywi 3MiHM NpPOCTOi CEHCOMOTOPHOI peakuii Ta peakuii BUGOpy Npu TecTyBaHHi onepaTMBHOI NaM'sTi XiHOK
nia BnnmBom 6iHaypanbHoro putmy, Me[25%,75%] mc
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Puc. 3. 3Hauywii 3mMiHM cneKkTpanbHOI NOTYXXHOCTI NPy BUKOHaHHi cy6TecTy — MCMP y XkiHok
npu cnpurHaTTi B3 200-200 Ny Ta BP 200-210 'L, (n=10, p < 0,05)
MpUMITKa: CTOBMYMKM Ha PUCYHKY MOKa3yloThb 3HAUEHHS BIANOBIOHNX MeziaH Snos, MKB?/c

E — BiHaypanbHui 3Byk 200-200 IMy;
— BiHaypanbHun putm 200-210 My

B a—pgianasoni EEI Bnnve BP 10 'y nposiBuecA y no-
CUMEHHI aKTMBHOCTI B LEeHTpanbHO-(PpOHTanbHin Ta
LEeHTpanbHii 30Hax, B Npasil (poHTanbHin Ta mnpasin
LleHTparbHi 30Hax, a TakoX B MpaBii Ta NiBil NOTUINYHMX
30Hax (Puc.3), wo moxe cBiguMTK Npo akTMeizauito bottom
— up yBaru [25] npu cnpuAHATTI CTUMYIIB Ta NOAanbLUOi
BUCoOKocneundivHoi 06pobku 30poBoi iHopMaLii B npasii
niBKyni Ta yyacTi B MiKMIBKYNbHI B3aemogii npu dopmy-
BaHHi pyxoBoI BiAMNoBiaj.

B B1-pianasoHi nig snnveom BP 10 'y BUABNeHo BuLLy
aKTUBHICTb B LleHTparnbHO-(PPOHTamMbHIN 30Hi, i HWKYY — B
npaeii CKPOHEBIN 30HI Ta niBii 3a4HbO-CKPOHEBIN (30Hi
BepHike) nopisHsaHO 3 B3 (Puc.3).

Mpu ubomy B B2—-aianasoHi Oyrno BUSBMEHO HWXKYY aK-
TUBHICTb B MpaBii Ta niBil 3agHiIX CKPOHEBUX Ta Mpasin
CKPOHEBIl 30Hax nopiBHsAHO 3 B3 (Puc.3), wo ceiguuno npo
3HWKEHHS nokarnbHOI cneundivyHoi 0bpobkn iHdopmalii,
30KpeMa B 30Hi BepHike, ockinbku B [26] nokasaHo 3B'I30K
32 — konuBaHb 3 pobOTOO CNELMIYHNX HENPOMEPEXK.

Taknum YMHOM, Y XIHOK NiABULLEHHS MiKMIBKYNbHOI B3a-
emogii, 3MiWweHHa OKYCy aKkTMBHOCTI Ha (OPOHTanbHO-
LEeHTpanbHy 30HY (nMpouecu yBaru) Ta NpUrHiYeHHs HeBia-
NOBIOHWMX A0 MOCTaBMEHHMX 3afadv CTPYKTYp MO3KY Crnpusi-
10 NigBULLEHHIO e(PEKTUBHOCTI BUKOHAHHS 3aBAaHHS.

AKmueHiCmb 20/108H020 MO3KY XIiHOK & cybmecmi PB
npu nipocnyxosysaHHi b3 ma BP 10 I'y. MNpu npoxogKeHHi
cybrecty PB nig Bnnueom BP 10 Iy y xiHok wBuakicts PB
6yna 3Hauvylue BuLoto nopiBHAHO 3 B3 (Puc.2)

Y &-pianasoHi B PB npu npocnyxoByBaHHi BP 6yna Bu-
e aKTMBHICTb B NiBii NepegHbO-CKPOHEBIN, NiBi (ppoHTa-
NBHIN Ta UeHTpanbHin 30Hax i LeHTpanbHO-TIM'AHIN nopis-
HsiHO 3 B3 (Puc.4). Bnnue BP 10 'y B genbTa-gianasoHi B
TecTi PB nposiBuBCA B akTMBaLil NiBoi (OpOHTaNbHOI 30HM —
30Hi Bpoka Ta 3a4HbOT CUHIYNAPHOT 3BUBUHK, SKa NpuiiMae
yyacTb Yy KoopauHauii pyxiB Ons peanisauii MOTOpHO-
pyxoBUX nnaHiB, ki 6ynn ccopmoBaHi y POHTanbLHUX
AinsHkax Mo3ky [32]. 3asHauumo, Wwo npu UbOMY npouec
NPUAHATTS PiLLEHHS CTOCOBHO MOTOPHOI BiAMOBIAI MMOBIp-
HO CYNpPOBOKYBABCS BHYTPILUHIM NPOroBOptoBaHHAM [35].

Y a-giana3oni B PB nig gieto BP 10 My akTmBHiCTL Gyna
3HauyLle BuLLA Mamxe B YCi Npasil niBkyni Ta niBux ne-
peaHbo- Ta 3aHbO-CKPOHEBMX 30HAX, LieHpanbHi Ta gpo-
HTanbHIN 30Hax niBoi niBkyni nopisHsaHo 3 B3 (Puc.4). Ak-
TUBHICTb B TiM'sSHO-)pOHTaNbHOI HEMpOMepeXi NoB'A3YTb
3 MMaHyBaHHAM, MNPUAHATTAM pilleHb, MPOrHO3yBaHHAM
HacnigkiB gl Ta uinecnpsiMoBaHOK MoBediHKow [27]. Ak-
TUBHICTb B TiM'AHI 30Hi BignoBigae 3a 30aTHICTb PO3yMiTU
OynoBy UINoro 4Yepes cniBBiAHECEHHS MOro YacTuH (ix no-
pPSAOK, CTPYKTYPY) | 3@ BMiHHS cKnagaTtu YacTuHU B Uine, a
TaKoX [03BONSIE OCBOKBATW MOCMIAOBHICTL MOB'A3aHMX
pyxiB, HeObXigHMX ANs AOCSArHEHHS1 MEBHOro pesynbraTy,
TOOTO BUKOHYE OYHKLIiHO CNPUNHATTS | Nam'aTi Npy NpocTo-
poBux B3aemogisx [31]. Bnnme BP 10 'y nposiBuBCS He
CTiNbKN B MiABULLIEHHI KOOPAMHYKYOI pori npedpoHTanb-
HOI kopwm, NigBuLLEHHI top-down HMCXigHOT yBaru, sika 6a3y-
€TbCA Ha iHdopMaLil CTOCOBHO CMWUCIIOBOIO KOHTEKCTY
CTMMYNIB Ta sika NposiBNseTbCs y 6-AianasoHi, a y nigsu-
LeHHi botton-up BucxigHoi yBaru, sika 6a3yeTbesa Ha iHGO-
pmauii Npo CEHCOpHi XxapakTepucTukn ctumynie [25] i ska
NposBNAETLCA Yy AuHaMmili a-puTMiB. CUMHXPOHHICTb 3MiH
aKTUBHOCTI Y a- Ta O- giana3oHax TakoX MNigTBepOXyoThb,
wo BP 10 Ny nigBMWMB came CEHCOPHY CENeKTIBHICTb. 3
OTPUMaHMX pe3ynbTaTiB MOXHa 3pOOMTY NMPUNYLLEHHS, LLO
y XIHOK 3Hauylla akTuBi3auis a-Herpomepexi MO3Ky npu-
3BoAMMNa OO0 MOCUMEHHs BUCOKOCMNEUMIYHOI NoKanbHOI
06pobkn iHdopMauii, B sikin Bynu 3agisHi npakTUYHO BCi
OiNsIHKA MO3Ky, @ KOOpAMHALis MiXX HUMMW 34iMCHIOBanach
3a paxyHOK MiABMLLEHHSA MiKMNIBKYNbHOI B3aeMogii Ta akTu-
BaUii ooHonorivyHoi neTni (3oHa Bpoka — 30Ha BepHike).

Y B1-gianasoHi npy npocnyxoByBaHHi BP 10 'y 3HavyLwo
3MeHLyBanacb akTMBHICTb B MiBil MpedpoHTanbHin 30Hi
(Puc.4), 30Hi BignoBiganbHOCTI 32 KOMMIEKCHE YNpaBriHHSA
PO3YyMOBOIO i MOTOPHOIO aKTMBHICTIO BigMNOBIOHO A0 BHYTPI-
WHIX Uinen i nnaHis [28]. BoHa rpae ronoBHy ponb B CTBO-
PEHHI Ta peanisauii CKragHWUX KOTHITUBHMX CXEM i NNnaHis Aiw,
NPUAHATTI pilleHb, KOHTPONI i perynauii Sk BHYTPILLHLOI Ais-
NbHOCTI, Tak i couianbHOi noeediHkn i B3aemogii [29]. Lle
niaTBEPAXYE ONMCaHi BULLE pe3ynbTaTh CTOCOBHO 3HWXKEH-
Hs1 poni opoHTanbHOI 30HM B peanisauii PB y xiHok.
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Puc.4. 3HauyLi 3MiHU cneKkTpanbHOI NOTY)XXHOCTi NPU BUKOHaHHI cy6TecTy — PB y XiHOK
npu cnpurHaTTi B3 200-200 Ny Ta BP 200-210 'L, (n=10, p < 0,05)
MpUMITKa: CTOBMYMKM Ha PUCYHKY MOKa3yloThb 3HAUEHHS BIANOBIOHWX MeziaH Snos, MKB?/c

E — BiHaypanbHui 3Byk 200-200 IMy;
— BiHaypanbHui putm 200-210 My

BucHoBKK. Y 4onoBikiB nig BnnvBom GiHaypanbHOro
putMy 10 'y nopiBHAHO 3 GiHaypanbHUM 3BYKOM Npu Tec-
TyBaHHI MPOCTOi CEHCOMOTOPHOI peakLii 6yno BUsIBNEHO
NMOCUIMEHHA aKTUBHICTI Yy (POHTanNbHO-LEHTPanbHUX Ta
NOTUNNYHMX 30Hax 060X MiBKyMb Ta NpaBuX CKPOBEBIW Ta
TiM'SIHI 30HaX, L0 MOXe CBIgYUTM NPO aKkTUBAL cucTemMm
06pasHoro Ta KpeaTUBHOrO MUCHEHHS, noTpeba B sikin Oy-
na BigCYTHS nig 4ac 34iNCHEHHS NPOCTOl CEHCOMOTOPHOI
peakuii. BigmiHHOCTe y 4Yaci Sk NPOCTOi CEeHCOMOTOPHOI
peakuii, Tak i peakuii Bubopy BusisrieHo He 6yno. MNpu TecTy-
BaHHI peakLii BuOopy Takox He Gyno BusiBneHo Brnuey Gi-
HaypanbHoro putMy 10 'y Ha aKTUBHICTb rOMOBHOTO MO3KY.

Y xiHok nig BnnuBom GiHaypansHoro putmy 10 'y Bu-
ABMINUCb 3HAYyLlle BULLi LWBWAKOCTI SK MPOCTOi CEHCOMOT-
HOI peakuii, Tak i peakuii BMOoOpy, a Takox 3HAYyLle MEeH-
LNA PO3KMA NaTEeHTHUX NepiodiB NOCTOi CEHCOMOTOPHOI
peakuii. MNpu LbOMY BCTAHOBNEHO MOCUIEHHSI MKMNIBKYb-
HOI B3aEMOAi, NPUrHIYEHHA HepeneBaHTHUX (Lo He MaloTb
BiJHOLLEHHs1 A0 MOTOYHOI KOFHITUBHOI LisiNIbHOCTI) 30H Ta
BULLY aKTUBHICTb NPOLECIB BUCXIAHOI yBaru, WO y CyKyMnHO-
CTi, Ha Haw nornag, i 3abe3nevyyBano y XiHOK BMCOKOCHMe-
LUmMiyHy obpobky iHdopmaLii Ta BULWY e(eKTUBHICTL BU-
KOHaHHSA 3aBAaHb.
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Hapinwna go peakonerii 21.04.17

KueBckuit HaumoHanbHbIW YHMBepcuTeT UMeHn Tapaca LLleByeHko, KueB, YkpanHa

BNUAHNE BUHAYPAJNIbHOIO PUTMA 10 'Ll HA AKTUBHOCTb MO3IrA U 3®®EKTUBHOCTb
NMPOCTON CEHCOMOTOPHOU PEAKLIUU U PEAKLIUU BbIBOPA Y MYXXYMNH U XKEHLLIUH

B pe3synbmame ob6cnedoeaHusi 20 yenoeek 8 so3pacme 18-23 nniem, 661710 06Hapy>XeHo, YMo y MYX4YUH rMod enusiHUeM 6uHaypanbHble pumma
10 'y no cpasHeHuro ¢ 6GuHaypaslbHbIM 38YKOM MPU MeCcmupos8aHUuU MPoOcmoli CeHCOMOMOPHOU peaKuyuu 6biI0 ebisiesleHO 60siee 8bICOKYHO
aKkmueHocmb e (hpOHManbHO-UeHMpasnbHbIX U 3amblIOYHbIX 30Hax oboux nosnywapull U npaebix 8UCOYHOU U MeMeHHOU 30Hax, Ymo Moxem
ceudemenibcmeogame MPo aKmMueayuro cucmemMb! 06pa3HO20 U KpeamueHO20 MbIWIIeHUs, nompe6HOCMb € Komopoli omcymcmeosana ons
ocyujecmesieHuu npocmotli ceHcomomopHoU peakyuu. Paznuyuli o epeMeHu Kak npocmoli CEeHCOMOMOPHOU peaKyuu, mak u peakyuu ebi6opa He
661710 06HapyxeHo. lpu mecmupoeaHuu peakyuu ebibopa He 6blI0 O6GHapyXeHO enusiHusi 6uHaypanbHbix pummoe 10 [y Ha akmueHOCMb
20J1086HO20 M032a MYXYUH. Y XeHuuH nod enusiHuem 6uHaypanbHo2o pumma 10 'y oka3zanuck 3Ha4uMO 60s1ee 8bICOKUE CKOPOCMU KaK npocmou
CEeHCOMOMHOU pepaKuyuu, mak u peakyuu ebl6opa, a makxe 3Ha4YuUMO MeHbWwUull pa3bpoc 1ameHMHbIX Mepuodoe NPocmoli CeHCOMOMmOopPHOoU
peakyuu. lpu amom ebiwe 61510 MeXonywapHoe e3aumodelicmeaue, NodassieHHbIe Hepesle8aHMHbIe 30HbI U 8bICOKasi akmugHOCMb MPOYEcco8
socxodsiuje20 8HUMaHUs1, Ymo obecneyusio ebicokocneyugpuyHyro o6pabomky uHghopmMayuu u 8bICOKyH 3ghghekmusHOCMb 8bINOJIHEHUS 3aday Mo

cpaeHeHUto ¢ 6uUHaypanbHbIX 38YKOM.

Knroyeenie cnosa: 6uHaypanbHbili pumm, 200 'y, 10 'y, EE, akmueHocmb 205108HO020 MO32a, MPOCMasi CeHCOMOMOPHasi peakyusi, peaKyusi

eblbopa.
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EFFECT OF 10 HZ BINAURAL BEAT BRAIN ACTIVITY AND THE EFFECTIVENESS
OF A SIMPLE SENSORIMOTOR REACTION AND THE REACTION OF CHOICE FOR MEN AND WOMEN

As a result of researches of 20 persons, aged 18-23 years, it was found that men under the influence of binaural beats 10 Hz, compared with
binaural sound when testing a simple sensorimotor reaction was found greater activity in the frontal, central and occipital areas of both hemispheres
and right temporal and parietal areas, which may be indicative about activation system imaginative and creative thinking, the need for which was absent
for the implementation of a simple sensorimotor reaction. Differences in time as a simple sensorimotor reaction and choice reaction was observed.
When testing, choice reaction was detected influence of binaural beats 10 Hz on the brain activity of men. In women under the influence of binaural
beats 10 Hz were significantly higher speeds as a simple sensorimotor reaction and choice reaction and significantly smaller spread of latent periods of
simple sensorimotor reaction. This was above the hemispheric interaction suppressed irrelevant zone and the high activity of the ascending process of

attention that has provided highly specific data processing and high performance tasks compared with binaural sound.
Key words: binaural beats 200 Hz, 10 Hz, brain activity, sensorimotor reaction, selection reaction.
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CHANGE OF ZOOPERIPHYTON COMMUNITIES BY DOWNSTREAM
OF KANIV HYDROELECTRIC POWER PLANT IN AUTUMN PERIOD
The results of a study of communities of zooperiphyton from stone embankments of shore protection structures in the down-

stream of Kaniv hydroelectric in the autumn period has been presented. Inverse relationship between quantitative indexes of
zooperiphyton (as density and biomass) its diversity and the distance from the hydroelectric dam was founded.

Key words: periphyton, hydroelectric, downstream.

Cascade of hydropower plants on the Dnieper River
has a significant impact on the ecosystem of the river. Al-
though the channel sections in downstream of dams of
hydroelectric power plants, transform not so dramatically,
compared with sections of reservoirs upstream of hydroe-
lectric power plants, but also undergo significant changes
associated with unusual for river ecosystems daily fluctua-
tions in water level and flow velocity and changes in the
hydrological and thermal regime of rivers, ice regime and
others [1]. River sections of Dnieper reservoirs studied, in
particular, on the example of part of Kaniv reservoir within
the city of Kyiv [2, 3, 4]. In this case, the impact of hydro-
power was combined with strong anthropogenic influence
of the city. In the present study presented the results re-
lated to the river section of Kremenchug reservoir, which is
influenced by Kaniv hydroelectric. Influence of the town of
Kaniv is much smaller compared to Kyiv. Moreover, much
of investigated areas are adjacent to protected areas
(Kaniv Nature Reserve). As a marker group to study the
effect of hydroelectric on the river ecosystem was chosen
zooperiphyton that is a traditional object for hydroecological
research because it shows a high sensitivity to a wide
range of environmental factors [5]. In addition, the stone

embankments of shore protection constructions give a fa-
vorable substrate for communities of periphyton, and cre-
ate similar biotopical conditions at different distances from
the hydroelectric dam. It allows estimate marker settings of
these communities (such as density, biomass and diver-
sity). In the autumn there is a decrease in water tempera-
ture in the Dnieper River and reduction of water level in the
tailrace Kaniv hydroelectric [6, 7]. This leads to a complete
draining of some shore protection embankments.

Materials and methods. Periphyton samples were taken
in October and November 2016 on the stone embankments
of shore protection constructions along the right bank of
Dnieper River in the area from the town of Kaniv to the
village of Pekari (Kaniv district, Cherkasy region.) (Fig. 1).
7 stations were chosed at different distances below the
dam hydroelectric. On the stone embankments of shore
protection constructions were selected two points (up and
downstream), on the stations Ne3 and Ne5 — only one. Sta-
tion Ne5 was investigated only in October and only one
sample was taken, because of the small length of its em-
bankment, and in the fall, due to lower water levels in
Dnieper River the embankment was drained between the
launchings of hydroelectric.

Fig. 1. The stations where samples were taken
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