Tpupoda 3axidnozo foicCA ina npiieiux mepuinopii

YK 574.583 0. O. Cmoaenchiruii — acnipant HauionansHoro
yHiBepcuteTy GiopecypciB i IPHPOAOKOPHCTYBAHHA YKpaiHy

CTpyKTypa yrpynoBaub 300I1aHKTOHY BooiiM KniBebkoi obaacTi

Poéomy suxoHaHo Ha kageopi 3azanbHoi 30010211
ma ixmionoeii HYbill Ykpainu

JIOCTI/KEHO CTPYKTYPY 300MIZHKTOHY TPhOX BOAOIIM: CKMAHOTO Kanamy Boprumubkoi ctanuii aepauii, ctaBy
HakonuuyBaya pGHOro rocnozapersa Ha Ga3i HemimaiBchKOro arpoTeXHiuHOro Kojexy Ta ainssky p. Huinpa B
paiioni sutioBoro Macusy Kopuysaroro. [poBeieHo rizpoxiMiuni 4OC/iUKCHHES Ta BU3HAUEHO BIMNOBUIHICTS XiMid-
HOT'O CKJIajly BOIH FPAHMYHO JAOMYCTHMHM KOHLEHTDALiAM /Ui pHOOrocnoaapchkux Bozoiim. Tlpu ananisi 3o00mnmaHk-
TOHHMX YTPYTNOBaHb Gpaii 10 yBary 1axi OKa3HHKH, SK BHAOBHI ckian, Giomaca Ta injeKe BUOBOT pisHOMaHiTHOCT
[llenHona. Jis 3'ACyBaHHA CTaHy TIAPONEHO3IB, Y MeKax AKHX Po3MilleHi n0c/iadi cTanuii, 6y10 npoBeaeHO ueHo-
THYHMIT aHani3 3a 1nokasHuKamy canpobHocti. Cepea A0CHiAKyBaHHX BOJOIM BOJa CKMAHOrO KaHany BopTauubkoi
craHuii aepauii HaiGinbm ve Bianorinana I'JIK. Tlpoctexyetses 38’830k MIK SKICTIO TiAPOXIMIYHOTO CKIaly BOJH,
mo HOPMYETHES 1111 A€ PI3HHX 3a NPHPOIOI AHTPONOTEHHHX YHHHMKIB, T2 PO3BUTKOM OCHOBHHX CHCTEMAaTHYHHX
TPYT 300IJTAHKTOHHNX YTPYTIOBaHb.

K.11040Bi €10Ba: 300111aHKTOH, YHCENBHICTH, Hiomaca.

Cwmogencknii O. O. Ctpvkrypa coofuiecTB 300n1anKToHa BosoemoB Kuenckoit obaacty. Hccnenosana
CTPYKTYpa 300ITaHKTOHA TPeX BOJ0EMOB: COPOCHOTO KaHa/la BOPTHHYECKO! CTAHIMH adpallii, NPy PeIGHOrO X034ii-

¢TBa Ha Gase HeMuIaeBckoro arpoTeXHHYECKOro Koseaka u yyactka p. JlHenp B paifone xuioro maccusa Kopue-
satoe. [IpoBeaeHb! THAPOXHMIYECKHE HCCIICNOBAHMS M ONPEIEIEHO COOTBETCTBHE XMMHYECKOTO COCTABA BOLbI IPe-
NENTBHO JOTYCTHMBIM KOHILEHTPAUHAM Ul PHIGOX03AICTBEHHBIX BO/I0eMOB. TIpH aHAIK3C 300TLIAHKTOHHBIX €O00-
IECTB [PHHMMAH BO BHMMaHHE TAaKue NOKA3aTeIH, KaK BUIOBOI COCTaB, GHOMAcca H MHIEKC BHIOBOTO pa3Hoodpa-
3us [lleHHona. C 1eTbI0 BHIACHEHHS COCTOSHHS TMPOLEHO30B, B Mpeiesax KOTOPbIX PACMOJOKeHbl HCCJIE10BaTEe b~
CKHME CTAaHIUM, ObIJI0 NPOBEEHO LEHOTHYECKHIl aHaIu3 no nokasarensm canpodroctn. Cpean Heeneayembix Bojoe-
MOB BOJIa ¢BpocHOro Kanata bopTHHYecKoil cTanumn adpanuu Handosee He cootserctBosaia I1/IK. Tlpociekusaercs
CBA3b MEKILY KAa4eCTBOM IMAPOXMMHYECKOrO COCTABA BObl, KOTOpoe (OPMHpYeTCs 10/ AEHCTBMEM Pa3IH4HBIX MO
NPUpPOJIE AHTPONIOreHHBIX GAKTOPOB H Pa3BHTHEM OCHOBHBIX CHCTEMATHYECKHX rPYIIT 300MJIaHKTOHHBIX COOGIIECTB.
Knioucnbie ¢/108a: 300IUIaHKTOH, YHCICHHOCTD, OHoMacca.

Smolenskyv O. O. Structure of Zooplankton Communities Reservoirs Kiev Region. Investigated the structure
of zooplankton three reservoirs: spillway channel Bortnichi WWTP, pond fisheries based Nemishaevo Agrtechical

College and plot Dnieper river near residential areas Korchevatoe. Hydrochemical studies conducted and determine the
appropriate maximum allowable concentration for fishery ponds. In the analysis of zooplankton communities, taking
into account such factors as species composition, biomass and species diversity index of Shannon. In order to ascertain
the condition of hydrocenosis, within which the research station was held coenotic analysis indicators saprobity.
Among the studied reservoirs, water discharge channel Bortnichi WWTP most did not meet the MPC. A correlation
between the quality of hydrochemical composition of the water, which is formed by various anthropogenic factors on
the nature and development of the major taxonomic groups of zooplankton communities.
Key words: zooplankton, abundance, biomass.

IocTanoBka HaykoBoi npobaemu Ta if 3HauYeHHs. 3pOCTaHHA AHTPOIIOTEHHOrO HABAHTAKCHHS HA
CKOCHCTEMH, 30KpemMa BOHi, Npu3Beao 70 3abpyAHeHHs iX KCeHOOIOTMKaMH pi3HOro noxomkenss [6],
36iHeHns GayHiCTHYHOrO PI3HOMAHITTS Ta [IOPYLIEHHS NPOLECiB camMopery i, ¥ 38’43Ky 3 LLAM BUHHKAE
HArajsHA 110Tpeba B KOHTPOJI 3@ CTaHOM BOJOIM B yMOBAX iX 3a0pyIHCHHs Ta BIOCKOHAJIEHHI MCTOAIB
OLIHKM HACTI/KIB i crocoBiB iX s1ikBitanii.

OnuuM 3 IHAMKATOPIB CTaHy BOAHMX EKOCHCTEM MOXe OyTH 300MIAHKTOH — YrpYMOBAaHHSA HIKYMX
BOJHMX Ge3xpeleTHUX TBapWH, SKi B NPOLEC KUTTEIAIBHOCT] 3yMOBIIOKTH CHHTE3 i JECTPYKNiiO Opra-
HiYHOT PeYOBHHM y BOZOMMAX, GOPMYIOTE AKICTH BOXH. BOXOHMH CNIPAMOBAHOI i HECHIPAMOBAHOI TEHE3H
MM AUIAraloTh CHIBHOMY BILIMBY aHTPONIOTEHHMX YHHHHUKIB; BO/IA B HUX MOTEHUIWHO TOKcHYHa [5]. OTxe, BU-
BYEHHS CTPYKTYPHO-(YHKILIOHAIBHOI OpraHi3allii 3007IAHKTOHY B MiHJIMBUX yMOBaX CEpE/IOBHILA Ma€ He
Ml TIPAaKTHYHE, a if 3aranbHOBI0N0TIYHe 3HAYEHHS, 30KpeMa IIO/I0 peakilii Ha Ail0 OpraHiuHOl peYOBUHH.

CyTh MeToAy eKOJOriuHOi iHAMKauii NoNsrae B TOMy, IO OLiHKa eKOJOTiYHOro CTaHy TiJPOEKOCHC-
TeMH B YMOBaX aHTPONOTEHHOrO BILIMBY MPOBOAMTHCA HA OCHOBI pedyiabTariB raubokoro i BceiyHOro
eKOIOTiYHOrO aHANi3y DI3HMX yrpynoeaub rigpofiomtie, fixi yTBOPIOOTL GiOTHWIY CKIAZOBY HaCTHHY
exocucTemu. 1lelt anania rpynTyeTses Ha mocnimxenni uaiipiszomaniTrinX gxicHEX | KINBKICHHX CTpYK-
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TYPHHX i YHKIIOHANBHUX [IapaMeTPiB KOHKPETHOrO YrpyTIOBaHHS Ta X IWHAMIKU B IEBHOMY HpocTopi abo
3a neBHMH OPOMDKOK yacy. Po3pofieHa JaBHO 1 A€TaNbHO CXeMa eKOJIOriUHOr0 aHaul3y, Mo 0 1bOro Yacy
HIMPOKO 3aCTOCOBYBanacs Juls BHpilleHHA Oe3niyi 3arajbHOriapoGiONOTiYHMX MHMTaHb, Tenep B HOBIH
iHTeprpeTanii NOYHHAE CITYTYBaTH PO3B’#3aHHIO CKJIAHUX eKOJIOI YHIX 1pobieMm [5].

HocnizkeHHsaMu BCTaHOBICHO [3; 4; 13; 14], wo npu noripuieHHi CTaHy CepefOBHMINA B Pe3yJibTaTi
NOpYLIYBaTbHUX Ta 30ypIOBaNbHUX aHTPOMOTEHHHX i y 300MLUIaHKTOHI MOKYTh BigfyBaTucs Taki AKicHi i
KiIBKICHI 3MiHM CTPYKTypHOI oprasisauii, sk: 1) 3MeHLIEHHs 3arajibHol KiIbKOCTI BUIIB CIiNBHOTH, NPH-
4OMY 3a PaxyHOK BH/IiB 3 OpraHi3Mamil BeIMKHX PO3MIpiB 3 JOBTHMH i CKIIAAHHMH XKHUTTEBUMH LIMKJIAMH Ta
3a PaXyHOK MEHII Pe3MCTeHTHMX CTEHOOIOHTHHX €HJEMiYHHMX BHAIB; 2) BIANOBIAHA 3MiHa BHIB JOMIHAHT-
HOrO KOMIIIKCY; 3) 3HHIKEHHS 3arajbHHX KiibKoCTi i Giomack; 4) nepexij Big 11omi- Ta Me3010MiHAHTHOCTI
JI0 0Air0OMIHAHTHOCTI; 5) 3MEHLIEHHs YaCTKH I'JLISCTOBYCUX PAKONOAiOHMUX Ta 30i/1bLIeHHS YaCTOK poTa-
TOpIif i BECIOHOTUX PaKonoAiOHuX; 6) 36iabLICHH] YAaCTKM XMKAKiB Ta 3MCHILEHHS YacTKH (iIbTpaTopis,
GinbTpatopis-30upauis i 36upauis; 7) 3MEHILIEHHS BHAOBOTO PI3HOMAHITTH; TaKOK MOKYTh BHHHKATH
aHomanii poCTOPOBOrO PO3MOIiAY 3 AHOMANBLHMH Xil CE30HHOI Ta IHIIMX THIIB AMHAMIKH KiJBKICHOIrO
PO3BHUTKY YIPYIIOBAHHS.

Ananis nocainkens uiel npodaemu. Binomo, mo J0CHIAHNKY BKe 1aBHO i ZOCHTH YCHIILIHO BUKOPH-
CTOBYIOTb 300IJIAHKTOH K IHAWKATOPHY CTUIBHOTY JUIs OLIHKH CTany rigpoexocucrtem [3; 4; 13; 14].

Meta poGoTH — J0CIIKEHHS IAPOXiMIYHIX MOKA3HHKIB Ta PiBHS PO3BUTKY 300MJIAHKTOHHHX YIPYIO-
BaHb BOJOHM KuiBcekoi obnacti. Lliel MeTH ocsraiu BUPILICHHSAM TaKMX 3aBlaHb: BUBYCHHS TIipoXi-
MIYHOTO CKJIajly BOJOWM, I0CII/KEHHS BHIOBOIO PI3HOMAHITTS 3001IIaHKTOHY, HOTO KijIbKOCTI Ta GiomacH.

Marepiain ¥ meroad. Boxy Ta 300MIaHKTOH BixOupanu y CKHIHOMY KaHat BOPTHHUBKOI cTaHLii
aepaulii, crapi-HaKonu4yyBadi puOHOro rocronapcTsa Ha 6a3i HemilaiBCchKOro arpoTeXHiqHOTO KOJIEIKY Ta
Ha AW p. JHiupa B paitoHi KUTI0BOro Macksy KopdyBaToro 3a 3arajJbHONPHEHATHMM B Iigpodionorii
Mmertozami [7, c. 140; 9], npoTsarom niTa Ta o4aTky OCeHi.

TiapoximiuHi JOC/IIKEHHS POBOAMIIM 32 3ara/IbHONPUIHATHMH CTAHAAPTHUMH METOJUKAMH XiMiy-
HOTO aHaNli3y NOBepXHEBHX Boj [1; 2].

Ilpu anani3i 300MIaHKTOHHMX YrpyroBaHb OpasiM /10 yBard Taki MOKa3HWKH, K BHIOBHH CKiaj, 6io-
Maca Ta iHAeKC BHi0BOI pisHoManiTHOCTI Hennona [7—10]. s 3'scyBaHHs CraHy riApoueHo3iB, y Mexax
SAKHX PO3MiLLeHi JOCTiIHI CTaHwLil, Gy/10 NPOBeACHO UCHOTHYHHI aHali3 3a MOKa3HUKAaMH canpoGHOCTI.

Buxiaa ocHoBHOIro Marepiajiy ¥ OOIpYHTYBAHHSi OTPHMAHMX pe3yJbTaTiB J0CHiUKeHHs. Y pe-
3yJIbTATi JOCTIUKEHb TiPOXiMIYHOr0O CKIaay 3a3HauyeHuX BOAOHMM (Tabu. 1) BCTAHOBIEHO, 1O XIMiuHI 110-
Ka3HUKM BOAM Yy CKMAHOMY KaHali BopTHuubkoi cTanuii aepauii 3Ha4yHO MEpEBHILYBAJM TIPAHHYHO
JOIYCTHMI HOPMH U1 BOZOHM pHOOrocnoaapchkoro npusHadeHHs [12], 30kpeMa BMIiCT aMOHIHHOIO a3oty
Oys Ginbiumm Bix TJIK y 18 pasis, asory HitpuTHOro —y 12 pasis, BmicT docdatis —y 12 pasis.

Tabnuya 1
Ximiuni nokasuuky Boau B paiionax Biaopy npo6 3oonaanxkrony (airo 2013 p.)

Tokasuuk T'AK nas puﬁorog- Cmmuuﬁ KauHa c'ran;xil' ¢. Hemimaene, ¢. Kopuysare
NOJAPCHKHX BOXOHM aepauii, c. BopTHHui CTABHAKONMHYYBAY )
pH 6,96 7,29 7,30
Minepanizanisi, Mr/am’ 685,5 486,5 312,7
Tizpokap6oHaTH, MI/aM” 298,9 201,3 195,2
Cynndath, Mr/am’° 100 98,0 90,0 16,0
Xopuau, Mr/am° 90,5 60,4 21,3
Marsiit, Mr/am° 40 13,2 18,0 8.4
Kanbniii, Mr/ay° 180 60,0 70,0 48,0
TBepaicTb, MMOTB/ M’ 4,1 5,0 3,1
Kaiii-+Hatpiif, Mr/am’ 124,8 46,9 23,8
Kauiii, Mr/am’ 50 41,6 15,6 7.9
Harpiit, Mr/am’ 120 83,2 31,3 15,8
3a7i30, MI/IM" 0,1 0,14 0,12 0,02
A30T aMOHiHHHMIT, MIN/aM® .0,39 525 0,363 0,405
A30T HitpuTHUiA, MrN/av’ 0,02 0,255 0,0214 0,0121
A30T HiTpaTHHiT. MTN/IM’ 2.564 0,167 0,195
A3oT MiHepanbuui, MrN/am® 10.069 i 0.5514 0,6121
®ocatu, MrP/me’ 0,05 0,628 0,026 0,127
Manran, Mr/nm’ 0,01 2,06 202 0.01
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Y Bogzi craBy-Haxonmuyeauyz pubnoro rocrnomapcersa Ba Gasi Hemimaiscwkoro arportexniyHoro
KojemwKy Oyno BusBiaeHo nepesuienHs [JIK asory HiTpuTHOro, ManraHy Ta 3aiiza. ['igpoximiuni noxas-
HUKM Ha AinsHui p. [IHinpa B paioni xu1ioBoro macuBy KopuyBatoro saranoM BiImoBigaln Hopmam,
OKpIM MOKa3HUKIB aMOHIHHOT0 a30Ty Ta hocdaris.

3oonnankToH cranuii aepauii (ckun) c. BOpTHHYIB XapakTepH3yBaBCs HEBHCOKHMHU MOKa3HMKAMU
BHMJIOBOTO Pi3HOMAHITTA Ta KiNbKICHMM pO3BHTKOM. Y {0ro CKiaji 3apeecTpoBAaHO CiM TAKCOHIB (TpH —
KOJIOBEPTKH, JIBa TAKCOHH — BECJIOHOLI PayKy, Ba BH/H — IIUIACTOBYCI) .

UncensHicTs 300m1aHKTOHY craHoBuna 12,81 Tic. ex3./m’, Giomaca — 0,02 r/m® (tadn. 2). Kinbkicko
JIOMiHYBaJIH 6/1e7101/1Hi KOJIOBEPTKM — IHAHKATOPH 3HAYHOIO OPTraHi4HOro 3a0pyAHEHHS,

Tabauus 2
YnceannicTs i Giomaca 0CHOBHUX Iy 3001 TAHKTOHY CKHAHOI'0 KaHaXy cTanuii aepauii ¢. Boprunui
Tpynu Cepeansi HHCENBHICTD 32 CO30H, MUC. eK3./M Biomaca, 2/ ]

Rotatoria 11,24 +5.49 <0,01
Copepoda 0,26 0,14 <0,01
Cladocera 1,31+ 0,39 0,02
3arajsom 12,81 +3,27 0,02

2% q0% Yacrka KOJOBEPTOK CTaHOBHAA 86 % 3aranbHOi uKCellb-

SIS o
= Rotaiona
& C'opepoda

Cladocara

Puc. 1. BinnocHa unce/IbHICTL OCHOBHHX rpyn
300M/IAHKTOHY CKM/IHOT0 KaHaay craHuii
aepauii c. BopTanuis

HOcTi (puc. 1). 3Ha4YHOTO PO3BMTKY AOCAT TAKOK [B-Me30-
canpoOuuit Bua Bosmina longirostris — NPEACTaBHUK ALY
Cladocera. BinHocHa yacTka BECJIOHOIHX CTaHOBWIIA Jiuiie 2 %.

3Hauenns ingekcy Lilennona (0,79 Oit/exs. ta 1,27 6ir/r)
CBINYATL TPO MOHOJOMIHAHTHHIl XapakTep yrpynoBaHHS.
Innexc canmpobuocti (2,26) BijnioBizae P-a-me3ocanpobHiit
30Hi Ta BKa3ye HAa 3HAYHC OpraHiyHe 3a0py/HeHHS.

Y ckiazi 300nmaHKToHy craBy ¢. HemimaeBoro 3apee-
crpoBaHo 31 TakcoH, cepen HUX 18 BHIIB CKJIafalTh KOJIO-
BepTky (Rotatoria), cim — Becsonori pakonoai6Hi (Copepoda)
ta mictes — rimmcrosyci (Cladocera). Cepen xo010BepTok

HaifuucneHHinn Gy npeacTaBHuKY 3 pojty Brachionus.
PiBeHp PO3BHTKY 300ILIAHKTOHHOIO YIpyIoBaHHsi OyB BHCOKHM i BiANOBiZaB ce30Hy. 3araibha Horo
. . 3 .
KibKicTs cranoBraa 136,98 Tue. ex3./m’, Giomaca — 0,91 r/m’ (tabu. 3).

Tabruun 3
YuceapHicTsb i 6ioMaca 0CHOBHUX IPYN 300ILIAHKTOHY CTaBY-HaKonu4yysava ¢. Hemiwaesoro
I'pynu Cepe/iHsi UHCEJILHICTD 32 CE30H, MUC. eK3./M Biomaca, 2/m’
Rotatoria 73,20 £ 35,76 0,55+0,312
Copepoda 61,77 £ 32,76 0,33 + 0,086
Cladocera 2,01 £0,61 0,02 + 0,005
3arajiom 136,98 + 35,04 0,91+ 0,077
2% 3a yucensHicTIO i GiomMacow IOMiHYBalIH KOJIO-

= Rotatona
2 Copzpoda

Cladoczra

Puc. 2, BiTHOCHA YHCEIBHICTH OCHOBHHX Ipyn
3001IAHKTOHY CTABY-HAKONHYYBAya c. Hemimaenoro

Bep1ku Brachionus calyciflorus, B. diversicornis,
Asplanchna  priodonta, BiZHOCHa 4YacTka SIKHX
craHoBuna 53 % (puc. 2). Jlo cknajay JOMIHAaHTHOIO
KOMIUIEKCY BXOJMIH TaKOX HAymii i KOmemoguTu
BECJIOHOIMX HA PI3HUX CTalZifAX PO3BHTKY, 4acTKa
AKUX csrana 45 % 3aragbHOi KITBKOCTI 300IJIaHK-
TOHHOTO YTPYIOBaHHS.

3nauenns inaexcy lllennona (3,09 6Git/ex3 Ta
2.47 6i1/r) cBinyaTh Npo 01iroIOMiHaHTHHH XapaKTep
300IJIAHKTOHHOrO YIpynoBanHs. Iunexc canpoGHocTi
(2.03) Bianosiaas B-mezocanpoOHii 30HI. WO BKA3YeE
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3a nepiox xocrimxens ma ainauui p. Auinpa & palioni xu0B0r0 Macusy Kopuyparoro (1abn. 4) y
CK/1ajli 300IIHKTOHY 3apeecTpoBaHe 81 Buj 300ILTAaHKTOHY i3 HHX 46 BHAIB CKIAfarOTh KOJIOBEPTKH
(Rotatoria), 19 BuziB — Bec1oHOT pakonoi6Hi (Copepoda) i 16 Buzis rinscrosyci (Cladocera).

Tabruus 4
Yuceasnicts i Giomaca ocHoBHHX TPYN 300iTAHKTOHY Ha Aiasinui p. J{ninpa B pajioni suti08oro
macusy Kopuysaroro

I'pynu Cepejns uncebHICTD 32 ce30H, muc. ex3./in° Biomaca, 2/’
Rotatoria 522 +255,0 1,699 + 0,970
Copepoda 243,0+ 129,75 1,33+ 0,35
Cladocera 173,0+ 52,75 1,56 0,4
3arajom 939,0 + 240,25 4.59+0,39

BifHocHa HacTka KONOBEPTOK Bij 3araibHOI Ui-
CebHOCTI AopiBHIoBana 55,6 % (prc. 3), 3a 6iomacoro
37 %. Cepejt KOJIOBEPTOK yNPOJIOBIK JiTa JOMiHYBaIu
pisHi BHAM poais Asplanchna i Trichocerca. 13 Clado-
cera BHALNSIOTBCS 1Ba JOMiHaHTHi Bumu Daphnia
roda longispina i Diaphanosoma brachyurum, a cepen
BEC/IOHOTHX SIBHHX /IOMiHAHTIB He criocTepiranocs.

3a inexcoM canpobHOCTi 1OCTiKYBaHA JiIsHKA
HAIGKATH 10 B-Me30canpobHOi 30HM, O BKa3ye Ha
nomipHe opraniuse 3a6pysHenns,

BHCHOBKH Ta NepCNeKTHBH MOAAMBIINX 0-
CJAKeHb. 3a pe3y/bTaTaMu J0CIiIKEHb BCTAHOBIE-
HO, WO Halbibwe He Bianosizae TJIK s puboroc-
TI0J1apPCHKUX BOAOHM BOJA CKMIHOTO KaHany Bopr-
HUUBKOT cTaHwii aepatii. TTpo 1ie cRijuaTh HEBMCOKI MOKAZHMKY BHUJI0BOTO PI3HOMAHITTA Ta JIOMIHYBaHHS
61€10i1HMX KOJIOBEPTOK Cepesl 300M/IaHKTOHHAX yrpynosanb. CTpYKTypa 300TLIaHKTORY CTaBy B ¢. Hemi-
LU2EBOMY Majla 0JIirOAOMiHAHTHHIT XapaKkTep, i3 AOMiHyBaHHAM npeacraBHukiB Rotatoria ta Copepoda, 1o
CBIIYUTb TAKOX TPO 3HAYHE 3a0DY/IHEHHS OPraHiYHUMHU BiIXOJAMH. Hinsnka p. [lninpa B paioni Macusy
Kopuysatoro Gyna naii6insm cnpustiusa 3a TiAPOXIMIYHHM PEXXMMOM Ta Majia HAWKpalli MOKa3HUKH
BH0BOTO Pi3HOMAHITTS Ta KiIbKICHOrO PO3BHTKY 300TL1aHKTOHY.

18%

Z Rotatorta
B

Puc. 3. BilHocHa 4HCebHICTH 0CHOBHHX rpyn
300MIAHKTOHY Ha Ainsnui p. luinpa B paitoni
AHTJ10B0r0 macuBy Kopuysatoro
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