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FRACTAL-STATISTICAL METHODS OF ANALYSIS OF WATER LEVELS DYNAMICS IN
RIVERS

Possibility and advisability of application of methods of fractal statistics for investigation and
prediction of hydro-ecological processes have been grounded. The R/S-analysis and quasi-cyclical
analysis of water level indicators for the Trubizh river have been carried out.

Keywords: time series, Hurst exponent, quasi-cycle, persistence, phase portrait, water level

VK 574.583 (282.247.322)
10.©. TPOMOBA, O.B. MAHTYPOBA

IacrutyT riapobionorii HAH Ykpainu
up. ['epoiB Craniarpasy, 12, Kuis, 04210, Ykpaina

®ITO- 1 300ILIAHKTOH p. IKBU (FACEVH p. IIPUIT’ATI)

Y pamrax mpoekTy mo po3polii Ta BmpoBamkeHHIO 3acan BPJl y OGaceiini p. [lpum’sti Oymo
JOCITIIKCHO CKIAA Ta KUTbKICHUH PO3BHTOK (iTO- 1 300IIAHKTOHY MOASpHOI Maoil p. Iksu. [lyukTn
JOCIIKCHb OYJIM MPHUB’ sI3aH1 10 BOJHUX TiJ, BUIIICHUX HA IMACTABI CKCICPTHUX BUCHOBKIB Ta JAHUX
PiBHEHCBKOTO 00JACHOTO YIPABIIHHS CKONOT Ta NPUPOAHHMX pecypciB. Bceranosmeno, 1o
(ITOIIAHKTOH OYB JOCTATHBO OAraTuM Ta PICHHM, YV TOW KE Yac MPU BUCOKOMY BUAOBOMY OarartcTBi
300IUTAHKTOHY HOTO KITBKICHUH PO3BUTOK OVB HE3HAYHUM.

Kmouoei croea’. (pimoniankmon, 300N1GHKIMOH, MALA PiuKa, 60OHe MO, PYCIO, 6000CX08HIULE

VY pamxax mpoekTy 1o po3poOli Ta BOPOBaIKCHHIO 3acan BoxHoi pamkosoi mupektusu (BPI) [2] v
Gacetini p. [lpun’sti Oyn0 JOCTIKEHO CKIal Ta KUIBKICHHH PO3BUTOK (PiTO- 1 300IIaHKTOHY P. IkBH
— OPUTOKH Apyroro nopsaaky p. [pum ari. Pycno wiei mamoi piuxu (gosxuna 155 kM, mioma GacelHy
2250 km”) mepetunae Tpu obmacTi Ykpainu — JIbiscbky, TepHOMiIbChKY i PiBHEHCHKY, IO AANO
MmiacTaBH BUOpATH ii Ak MoaenbHY A7 po3pobku [lnany ynpasninasg piukosum GaceriHoM [lpum sTi
Ha 3acagax BPJl, ToOTo 6e3 ypaxyBaHHS aAMiHICTpaTHUBHUX KOpAoHiB. [lyHkTH mocmigkeHe Oyimu
MPUB s13aH1 10 BOAHUX T, BUAUICHUX Y ii OaceliHi Ha MiACTaBl SKCICPTHUX BHCHOBKIB [7] Ta AaHMX
PiBHEHCBKOTO OOMACHOTO YIPABIIHHS CKOJOTIi Ta MPUPOJHUX pecypciB. Piuka goremep HE Oyia
JOCITIKCHA V BIAHOIICHHI IIAHKTOHHOI CKIam0oBoi rigpobioru. [IpoTe Taki AaHi BaK/IuBI, 30KpeMa
JUTSE. MOHITOPHHTY Ta OLIHKU CTaHYy BOJHHX OO €KTIB, OCKUIBKH IJIAHKTOHHI YIPYIOBAHHS CYTTEBO
pearyroTh Ha BIUTHB NPUPOIHUX 1 AHTPONOTCHHUX YHHHHKIB.

MarepiaJ i MeTOaH A0CTITKEHD

Piuxa Iksa npoTikae Bonmnno-Iloainschkoo BUCOYHHOIO, a Y HIDKHIH Teuii — [lonichkoro HH30BHHOIO 1
Brazae B p. Crup. Honuna p. IkBu y BepxiB’i kopuTonoaidHa, 3 KPyTHMH CXHIAMH, B HIDKHIH YacTHHI
IIMPUHA 3aIUIABH TNEPEBUINYE S5 KM. 3amaBa NEPEBRKHO JBOCTOPOHHA, MOJACKYIH 3a00JI0YCHA,
umpuHo Bia 100-200 g0 650 m. Pycmo cinabko 3BHBHCTE, HA OKPEMHUX JUISTHKAX 3aPETyIbOBAHE
CTaBKaMH Ta BOAOCXOBHINAMH (30KpeMa MIIHHIBCHKHM), HOro mupuHa 5-25 M, raubuna 0,5-2.2 m.
Kusnenns wmimane, nepeBakHo cHirose. OcHoBHa mnpuroka — p. Taprampka (mpasa). Cepenmni
BuTpatH Boau 3,27 M'/c, cepeani Butpatu HaHociB — 0,62 kr/c, cepeaHs KamaMyTHiCTh — 0,212 kr/.
VY Gaceiini criopykeHO MemoparusHi cuctemu «lkBay, «Tapraupka» ta inmmi [ 1, 5].

Cranuii BizOopy npo0 ¢itTo- 1 300MTAHKTOHY 3HAXOMWIHCE B MEKaX BOCBMH BOJHHUX TiI,
XapakTepPUCTHKY SKUX HaeeAcHo y pobortax [3, 7]. Ilpodu Bigbupamu Ta oOpobmroBaIM
3aranpHONPUUHATUMH MeTogamu [6]. Hocmimkenus mposoawnu B uepsHi 2010 p. Ha BOCEMU
craHMisX. MeTa ZOC/IIKSHHS — OLIHUTH CYYaCHUH cTaH (iTO- Ta 300IUIAHKTOHY P. IkBH.
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PesyabTaT gociaiasKeHs Ta ix 00roBopeHHst

Ha ginsukax p. Iksu Gins cin Jlykami (cr. 1) 1 boraaniska (cT. 2), skl po3TalioBaHi HA MPAKTHYHO
HE3MIHCHOMY pyci, (ITOIUNIAHKTOH OYB MPEACTABICHUH MEPEBAXKHO JIATOMOBHMH BOJOPOCTIMH, 3
SAKHX BENHKY YACTKy ckiazamu OeHtocHi (popmu. Hespakaroun Ha BIUTMB HA APYTY OIISHKY CKHIIB
M. KpeMeHLT Ta HH3KH pPHOHHYMX CTaBKIB, PO3TAIOBAHUX Yy Oe3mocepenHiii OMM3BKOCTI A0
OCHOBHOTO pycna 1 3'€IHAHUX 3 HAM KaHAJAMH, BHIOBHHA CKJIaJ Ta KUIBKICHI MOKA3HUKH
¢ditorankrony Oyau Ommsbkumu (Bigmosimuo 21 1 23 Buam, 456 1 390 tuc. KJ‘I/,Z[MS, 0,230 1
0,223 mr/av’). MakcHMansHHX KiTbKICHHX TMOKasHHKiB pocsrann Diatoma vulgare Bory, Meridion
circulare (Grev.) Ag., Caloneis amphisbaena (Bory) Cl., Pinnularia major (Kiitz.) Rabenh.,
Gyrosigma acuminatum (Kiitz.) Rabenh. i Qurirella robusta Ehr. V 3oommankToHi mmx giisHOK
BHSIBJICHO BIAMOBIAHO 28 1 24 Buau, ixHs noAiOHICTh 3a inaekcoM Cepencena [§] moctarHpo BHCOKA —
0,54. Ha obox cranmisx gomiHyBaB esputorHuii Bux Bosmina longirostis (O.F. Miller) (38-64%
uncenapHoCTI 1 28-34% Giomacu). 3a 6iomacoro Ha aisstHi Gins ¢. Jlykami nepesaxkana Ceriodaphnia
quadrangula (O.F. Miiller) (47%), 6ins ¢. boraaniska — Daphnia cucullata Sars (46%). KinskicHuit
PO3BHTOK 300IIAHKTOHY Ha cT. 1 Oy Bume (7303+2187 ex3/m’ i 0,15+0,02 r/a’), Hix Ha cr.2
(2980+890 ex3/m’ i 0,04+0,01 r/m). Ha oGox xinsakax gominysamu npeacrasauky Cladocera.

Hingaka p.Ixeu Oinga c. beper (ct.3) 3HaxomuThcd miJ 3HAYHUM BIUTHBOM PHOHHYHX
rOCIOAAPCTB, AKTUBHOTO CLIBCHKOTOCHOAAPCHKOTO BHUKOPHCTAHHS BOJO30IPHOI IUIOINI, YaCTKOBO
KaHaTi30BaHa. XapakTep (ITOMIAHKTOHY L€l AUISHKHA BIIPI3HABCS BlJ MOTCPESAHIX: KIIBKICTh BHIB
3pocna MpakTHYHO BABIUI (A0 37), mEpPeBAKHO 3a PaXyHOK XJIOPOKOKOBHX 1 €BIJIICHOBHX, 3 SIBUTHChH
NPCACTABHUKM CHHBO3CICHUX. MakcuManbHOi uuceabHOCTI aocaramd Gomphosphaeria lacustris
Chod., Aphanizomenon flos-aquae (L.) Ralfs, Chlamydomonas sp., Actinastrum fluviatile (Schrod.)
Fott, Oocystis borgei Snow, 6iomacu — Euglena limnophila Lemm., Aulacoseira granulata (Ehr.)
Sim. i Chlamydomonas sp. Buaose GararcTBO 300IUIAHKTOHY HA LM JUISHII CYTTEBO HE 3MIHUIIOCH
(25 BugiB), oxHak BiAOYNIHCH NepeOyIOBH V CTPYKTYpl aoMinyBanHA. Halibinem guceasHUMU Oyiu
momoai ocobunrn twkiome (17%) 1 B. longirostris (16%), 35% OGiomacu ckimamaiga KONOBEPTKA
Asplanchna sieboldi (Leydig). YncenpHicTs i GiomMaca 300ITAHKTOHY 3MCHITHIACH A0 $27+24 cx3/M
i 0,0240,006 r/s’, ogHOYACHO BiAOYIHCS 3MIHH B TAKCOHOMIUHIH CTPYKTYpi — TOJOBHY pONb B
VIPYIOBaHHI MOYAIH BiJIrPaBaId KOJOBCPTKH.

VY Mexax TpeTboi OingHKH y p. [kBY BmaaaroTh OBl MPUTOKH, BUAIICHI SIK OKPEMi BOIHI Tina —
[Topuanka 1 Taprampka, kaHamzoBaHi B MICIIX Biabopy mpod. Dito- Ta 300MIAHKTOH LUX PIUOK
O1nHui. Y (biTormaHKTOHi BHSIBJICHO B1ATOBIAHO 13 1 16 BHIIB, KINMBKICHI MOKA3HUKH HU3bKI: 230 THC.
/v i 0,03 mr/mv. V' 300UIaHKTOHI piuok Ilosuanku 1 Tapraupkoi BusBieHo BignosigHo 11 1 7
suxiB. Moro umcensHicts ckmazama 420-480 cks/m’, Giomaca me mepesmmysama 0,01 r/m’. B
p. Mosuanui gominysamu Euchlanis dilatata Ehrenberg i monoai ocoOunum mukiomnis, B p. Tapranpkii
— B. longirostris.

Hinsaka piuku (ct. 4), 0 po3TAIIOBAaHA HIDKYC CKHIIB 3 OYHMCHUX cropyn M. JlyOHo
(BKJIFOUAFOYM CTOKH 3 MOJIOKO3ABOY), 3a3HAE HAHOBIIOrO HABAHTAKCHHS OlOTCHHUMH PCUOBHHAMH.
Takosk B paiioHI MiCTa Ha PIYLl CTBOPSHA CHCTEMA MPOTHUIIABOJKOBHUX MOJIBIACPIB, IO 3aPOCTAOThH
BUILIUMH BOASHUMH pociuHavu. DITOIaHKkTOH 1iei AIMSHKH HagidyBaB 45 BHAIB, KUIBKICHI
mokasHukH  crasoBwmk 2500 tmc.  kn/am® i 2,01 Mr/am’, CcTpykTypa yrpymosaHb Oyma
MOJTI JOMIHAHTHOK. BumoBe 0araTcTBO 300MIAHKTOHY BHCOKEC — 38 BHIIB, YHCEIBHICTD CTAHOBHIA
2333+1053 ex3/m’, Giomaca — 0,09£0,07 r/»’. JlomiHyBaaum TiLTscTOBYCI pakomomibHi: 3a
uncenpHicTIO — B. longirostris, 3a 6iomacoro — Imocephal us vetulus (O F. Miiller).

Y MnuHIBCbKOMY BOJOCXOBHIINI (CHIIBHO 3MIHCHE BOJHE TLIO, CT. 5) HA MOMEHT JOCIIKCHHS
OyB c(hopMOBaHHI THIIOBUH CTaBKOBUH (iTO- Ta 300m1aHKTOH. KimbKicHI MOKa3HUKH (DITOMIIAHKTOHY
Ha i giasH Oyau HavBuimumu (57 Buais, 2850 Tuc. /o i 2,48 MF/,Z[MS). VY 300ILIaHKTOHIL
Bomocxosuma BiamiueHo 40 Bumb. YucenpHicTs criuamana 61479+17537 eK3/M3, Olomaca —
1,10£0,16 r/a’. Cepes TAKCOHOMIYHHX IPYI BEPXHBOI i CEPEIHBOI JiISHOK BOAOCXOBUINA HAHOLbIIE
3HAUCHHS MaJd KONOBEPTKH 3 nominyBanHaMm Asplanchna priodonta Gosse, B HKHIN JiUTAHIN
nepeBaXkaIy KIaJI0IepH, cepea akux nominysanu B. longirostrisi S vetulus.

Hmxue, Oiast ¢. OctpiiB (ctT. 6), po3rainoBaHa JiIsiHKA IPUPOIHOTO PYCa 3 3aPEryIbOBAHUM
crokoM. DITOMIAHKTOH Iiiel ALTsiHKY Garatuii (42 BUIM), OAHAK Y HOTO CKIaAl 3MCHINK/IACh YacTKa
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XJIOPOKOKOBHUX Ta CHHBO3CICHHUX, 1 301IbIIHIACH — A1IATOMOBHX, 30Kpema GeHTtocHuX (opM. KinbkicHi
HOKA3HUKK cTaHoBWIM 1750 The. wi/am i 1,701 mr/ov°. MakCUMATPHUX TOKA3HUKIB KiTbKICHOTO
possutky mocsaranu D. vulgare, Cymbella lanceolata (Ehr.) Kirchn., Gomphonema acuminatum Ehr .,
G. acuminatumi S robusta. 3oonnaHKTOH MPUTHUPIOBOI AiNSHKKM OYB €1a00 PO3BHHYTHI 1 CKIaJaBCs
3 15 Bugxis. IloxiGHicTs BHAOBOTO CKmagy 3 IHIMUMH aiissHkamu p. Ikeu Haiamk4da (0,33-0,37 3a
Cepercernom). UncenpHicts ckmagama 283+228 exs/m’, Giomaca — 0,007+0,004 r/s’. Jominysamm
KIaJ0LEPH, CepPe IKUX MaKCHUMajIbHa vacTka Hanexana Moina brachiata (Jurine).

3aranom, y ¢itornankroHi p. [keu O6ymno suseiceHo 112 BHAiB Ta BHYTPIIIHBOBUAOBUX TAKCOHIB
(BBT) Bomopocteit i3 Bochmu Bigaume. 3a kuiekicTio BBT mepeBakamu seneni (42, 3 skux
XJIOPOKOKOBHUX — 36) Ta aiaromosi (39). EBricHOBI Ta CHHPO3EACHI OYyIH NPSACTABICH] BIAMOBIAHO 15
1 7 BUgaMu, a IHIN BIAIUIH — OJHMM—ABOMA. KigbKICTH BHAIB IO CTAHIAX KOJIHMBAjAach Bim 13
(p. Taprampka) 10 57 (MauniBchke BOmocxoBuine). KilbKiCHI MOKA3HHUKH KOJIHBAIUCH Y 3HAYHUX
MeXKax: YMCENbHICTD — Big 37 10 2850 tHc. KJ‘I/,Z[MS, 6iomaca — Bix 0,037 mo 2,480 mr/ov’ . MidimabHi
KUTBKICHI TIOKa3HUKK BiaMiucHi B p. [loBuaHmi, a makcumanbHi, SK 1 BHIOBC 0ararCTBo — y
MuuniBchKOMY Bogocxoeuii. B 3oomnankroui p. Ikeu BuseneHo 81 Buza, cepen skux 42 KOIOBEPTOK,
14 Becmonormx 1 25 rimnsacroBycux paxononiOnux. HaiiOinemme BHooBe GararcTBO BiAMidamd Vv
Bogocxoui (40 BugiB) 1 Hwkue M. JyOHO (38 BumiB). Cxiax ¢dayHu 3oomnaHkTony p. [kBu Ha
cranmisx 1-5 noxioumii: 0,47-0,65 3a Cepencenom. KiapkiCHHUE PO3BUTOK 300ILJIAHKTOHY B PYCII
piuxa HeBucokmit: 50-9570 ex3/m® i 0,004—0.22 r/a’, 3 MiHIMANBHEMH NOKA3HHKAMH Ha CT. 6. Y
MrHIBCBKOMY BOJOCXOBHII YHCEIBHICTh 1 0loMaca 300IUIAHKTOHY 30UIbIIYBaINCh 10 43548—
96550 ex3/m® i 0,78-1,32 r/M’. MiHiManbHI MOKA3HUKH KiABKOCTI BHIIB, YHCEIBHOCTI i Giomacu
300IUIAHKTOHY BiaMidanuck v npurokax Taptanekiii 1 [losuanmi.

Bucnoskn

Buitky B p. IkBi posBuBaeThCs 10CTaTHBO GaraTwii i pacHuit ditorankron. Moro saiisummi kinskicHi
MOKA3HHUKH BIAMIUEHI HAa JIUIIHKAX 13 CHOOBUIBHEHOK Teulclo. Bucoke BHIoBe 0ararctso
300IUTAHKTOHY P. [KBU MOE€AHYBATIOCH 3 HOTO HE3HAYHHUM KIMBKICHHM PO3BHTKOM, IO XapaKTCPHO AL
pivuok Ilomices [4]. Po3noBcromkeHHS B piunl CTABKOBHX BHIIB HOSCHIOETHCH BILUTMBOM PHOHHYHX
TOCHOAAPCTB 1 PYCIOBOr0 BOAOCXOBHINA. [IpUTrHIYCHHS PO3BHUTKY 300ILIAHKTOHY B1AOYBANIOCH HA
JUITHKAX 13 KaHATI30BAHHM PYCIOM 1 3aperyabOBaHHM CTOKOM. BigmiHHOCTI v Ckiail H CTpyKTypi
IUVIAHKTOHHUX YTPYIIOBaHb B LIJIOMY BLANOBLAAIOTE MOALTY PIYKH HA BOJHI Tija.
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HucruryT rugpoduonorun HAH Ykpaunsl, Kues
OUTO- 1 300ITVTAHKTOH p. UKBbI (BACCEIZH p. [TIPUITATH)

B pamkax mpoekrta mo paspaborke u BHeApeHuto npuHimnoB BPJl B Oacceiine p. [lpumstu Obiia
HCCICAOBAH COCTaB (PUTO- M 300IUIAHKTOHA MojenbHOW Manod pexku Mxewl. [lyakrer HabmroaeHuit
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OBLTH MPUBS3aHBI K BOJHBIM TE/IaM, BBIACICHHBIM HA OCHOBAHUH IKCIICPTHBIX 3aKITIOUCHHN U JAHHBIX
O01acTHOTO YIPABICHHUS KOJOTHH U MPHPOJHBIX PECYPCOB. Y CTAHOBICHO, YTO (PUTOMIAHKTOH PEKH
OBLI JOCTATOYHO OOraTthiM W OOHIBHBIM, B TO K¢ BPEMsl TNPU BBHICOKOM BHIOBOM OOTaTCTBE
300IIAHKTOHA €T0 KOJIMYSCTBCHHOS PA3BUTHE OBLITO HE3HAMHTSIBHBIM.

Knioueesvie crosa: d)umOnﬂaHKmOH, 300WIAHKINOH, MAJAsl peKka, so0HOe meJio, pycio, eodoxpaHWlume

Yu.F. Gromova, O.V. Manturova
Institute of Hydrobiology of NAS of Ukraine, Kyiv

PHYTO- AND ZOOPLANKTON OF THE IKVA RIVER (PRYPIAT RIVER BASIN)

Within the frames of project on development and implementation of the WFD provisions in the
Prypiat” River Basin District we investigated phyto- and zooplankton of the model small Tkva River —
the second-order tributary. Sampling sites were associated with water bodies, delineated on the basis
of expert propositions and data of the Rivne regional environmental-protective authority.
Phytoplankton was found to be quite diverse and abundant. Zooplankton species number was quite
high, whereas its quantitative characteristics were low.

Keywords: phytoplankton, zooplankton, small river, water body, riverbed, reservoir

V]IK [628.3.575]
T.B. TY/I3EHKO, O.T. TOPLIKOBA, T.0. BEJISIEBA, C.1. PAKITCBKA, I'B. JIICIOTIH,
B.O. IBAHULIA

Onecrkuit HatlioHANBLHUY VHIBepenTeT iMeHi . . Meunnkora
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BIOTEXHOJIOI'TSA O3A0POBJIEHHA MOPCBKOI'O CEPE/IOBUIIIA
3 BUKOPUCTAHHAM IMMOBUII3OBAHUX MIKPOOPI'AHI3MIB

Po3pobieHo TexHoMOTIIO GlopeMeninii MOPCHKOTO CEPEIOBHINA 3 BUKOPUCTAHHIM 1MMOOLTI30BAHUX
Ha T[PUPOJHUX HOCIAX  OIOXIMIYHO-AKTHBHUX, HCMATOTCHHUX OaKTEpii, IM0 BOJIOAIKOTH
AHTArOHICTHYHUMH BJIACTHBOCTSIMH 10 BITHOIICHHIO MO CAHITAPHO-TIOKA30BUX MIKPOOPTAHI3MIB, KA
J03BOJISIE BUCOKOC(CKTHBHO OYHINATH BOJHE CEPeJOBHUINE BiJ HA(TOBOrOo 3a0pyAHEHHS T4 YMOBHO-
MATOrCHUX MiKPOOPraHi3MiB.

Kmouosi  crnosa. baxmepii-Oecmpykmopu, 6yenesoOHi Hagpmu, Mopceke cepedosuuye, 0300pPOGIEHH,
biomexnono2is, IMMOOINI308aHI MIKpOOpeaHismMU

AHTpPOIIOr¢HHA [ISIbHICTE IHTCHCHBHO TIO3HAYAETHCS HA CTaHI BOJHHX PECYPCiB, OCOONMBO B
MpUOCPEKHUX TYCTOHACSACHHUX paiionax YopHoro Ta A30BCHKOTO MOPIB, IO 3HAYHO MOTIPIIYE iX
pekpeartiiiny npuBabIMBICTE Ta YMOBH TPOXKHUBAHHS MICHCBOTO HACCICHHS. XIMIUHI MOIIOTAHTH,
BKIIIOYHO BAXKKI MeTand, HapTONPOAYKTH, OIOPC3UCTCHTHI IMOBEPXHEBO-AaKTHBHI PEUYOBUHH,
HETATHBHO BIUIMBAIOTh HA MCTAOOMIYHHMH Ta TEHETHYHHH amapar TigpobioHTiB. 3 TpUOCPEIKHHX
HACCICHUX TMYyHKTIB, OCOOJMBO MICT MEramojiciB Ta 3 PIYKOBHM CTOKOM B MOPE pasoM 3
HEOE3NCYHUMHU MIKPOOPraHi3MaMu HAJAXOAUTh BEJIUKA KUIBKICTh OIOTCHHHUX €JCMCHTIB Ta OpPraHiKH,
IO MPHU3BOAUTE A0 3HAUHOI eBTpodiKaLii Ta HOTIPIICHHS peKpeaniiHoi IKocTi OeperoBoi 30HH MOPAL.
MikpoOHe 3a0pyaHCHHS € HEOC3MEYHMM, MEPII 3a BCE, 3 CIACMIOIOTIYHUX TMO3ULIH, MOXKES
0e3MOCCPEAHbO BIUIMBATH HA 340pOB’s jroack. Tomy aKTYaJbHOI COLIAJbHO-€KOJIOTTYHO
npoOIeMOI0 € O3IOPOBJIEHHST MOPCHKOTO CEPENOBHUINA [UISIXOM 3HIDKEHHS  CTYIEHS
610JI0T1YHOTO 1 XIMIYHOTO 3a0pyAHEHHSI MPUOEPEKHNX MOPCHKUX BOJI.

MeTta pobotu — po3poOKa TeXHOJIOTIT DiopeMeiiii MOPCHKOTO CEPSAOBHUINA 3 BUKOPUCTAHHIM
IMMOOITI30BAaHUX HAa MNPHPOJHHUX HOCIAX OlOXIMIYHO-aKTUBHHX, HEHATOTCHHUX OakTepiil, Mo
BOJIOAIIOTh ~AHTATOHICTUYHUMH  BAACTHBOCTSIMH 10 BIJHOIICHHIO OO0 CAHITAPHO-TIOKA30BHUX
MiKpPOOPTaHi3MiB.

146 ISSN 2078-2357. Hayk. 3an. Teprom. Han. nea. yH-Ty. Cep. bion., 2015, Ne 3-4 (64)



