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Jluceprairi€ero € pyKomuc.

PoGora BukoHana B HarmioHanbHOMY aBialliiHOMY YHIBepcuTeTi MiHicTepcTBa
OCBITH 1 Hayku YKkpainu, [HcTtuTyTi riapo6ionorii HAH Ykpainu.

HaykoBuii kepiBHUK: JOKTOP 010JI0TTYHHX HayK, Mpodecop, 3aBiayBad jabopaTopii
Pal0eKOJIOTIYHOT HaIITHOCTI 6locUCTEM
Kyranaxmenos FOpiii OuiekciitoBny,
[HcTuTyT KITiTUHHOT O10J0TIi Ta TeHeTH4HOI 1Hxenepii HAH
Ykpainu

OdiwiitHl ONOHEHTH: JOKTOp O10JOTIYHMX HAyK, CTApIIMi HAyKOBUN CIIBPOOITHUK,
3aBiyBad Jiaboparopii pajaiamiiiHOi emireHOMIKH  BIJIILTY
610¢i3uku 1 pa10610I0Tii
MixeeB Onexkcanap MukoJiaiioBuy,

[HCTUTYT KIITUHHOI Olosiorii Ta reHetnyHoi iHxeHepii HAH
Ykpainu.

KaHJIUJAT O10JIOTTYHUX HAYK, CTapIIUi HAYKOBHM CIIBPOOITHUK
BIJUIUTY 1XTIOJIOT1I Ta TiApOo010JIOTii pIYKOBUX CUCTEM
Jbsiuenko Tersasna MukoJiaiBHa,

[actutyT rigpodionorii HAH Ykpainu.

3axucT nucepraiii BimOynerbes «21» mortoro 2019 p. o 14-i roauHi Ha 3acimaHHI
cnerianizoBanoi BueHoi panu J 26.213.01 Iuctutyty rigpo6ionorii HAH VYkpainu 3a
anpecoro: [Ipocnekt I'epoiB Craninrpana, 12, m. KuiB, Ykpaina, 04210.

3 naucepTarliero MOKHa O3HAWOMUTHCH y Oi0miorenti [HctuTyty Timpobionorii HAH
VYkpainu 3a anpecoro: [Ipocnekt ['epoiB Craminrpana, 12, m. Kuis, Ykpaina, 04210.

ABTopedepat po3iciaHo «  » 2019 p.

Buenwnii cexperap
CTeIiaai30BaHO1 BYCHOT

panu J1 26.213.01, noxTop 610J0TIYHUX HAYK H.I. Kipnienko




3ATI'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyanbHicTh TemMM. Hacmiaku aBapiii Ha MiANPUEMCTBAX SAEPHO-TATUBHOTO
mukiy, Takux sk Kumrtumceka aBapis (1957 p., CPCP), aBapis mva AEC Tpi-Maiin-
Atineng (1979 p., CIIIA), Yopuobunbchka karactpoda (1986 p., CPCP), aBapis na AEC
«®Dykycima-1» (2011 p., SAnoHist), 10 TPU3BEIH IO HIMPOKOMACIITAOHOTO paiallifHOTO
3a0pyJHEHHS] HABKOJIMITHBOTO CEPEOBUIIA, MOTPEOYIOTh MEPErsay ICHYIOUHX MiAXO/iB
710 OLIHKH pajJlallifHuX Ta PajloeKOJIOTIYHUX PU3HUKIB 1 MOBUHHI PO3TIIAAATHCS HE TIIBKU
BIIHOCHO JIOOWHU, ane W Oiotu. MixnapomgHoro Kowmiciero 3 pamiamifHOTO 3axXUCTy
3al04YaTKOBAHO CTBOPEHHS HAYKOBHMX 0a3 AaHMX JJI1 PO3PAXyHKY JO30BHX HABAHTAKCHb
Ta MPOTHO3YBAHHS pajialliiHUX 3arpo3 O010TI Ha MOMYJALIHHOMY, OIOIEHOTUYHOMY Ta
exocuctemHomy piBHsax (FREDERICA Database, 2000). Tomy HaykoBusM  YKpaiHu
HEOOXITHO aKTHBHO IHTErPYyBaTUCS JIO aHAJI3y BXKE ICHYIOUMX Ta CTBOPEHHS HOBHX 0a3
JAHUX IOJ0 Pamaio0ioJoTTYHUX €(EKTIB TPUBAJIOIO0 HU3BKOIHTEHCHBHOI'O pasialllifHOTO
OMPOMIHEHHS POCIIMH 1 TBAPHUH.

Bignosimno mo Bomnoi PamkoBoi JupexktuBm 2000/60/EC, y cuctemi OIIHKH
€KOJIOTIYHOTO CTaHy IOBEPXHEBUX BOJ OCOOJIMBE MicCIe cepel OI0TUYHUX CKIIAJ0BHX
HaJIEXUTh MakpogiTaMm. BaxnuBuMm JxepesioM 1HPopMalili Ipo ypakeHHs! BUILHUX POCIVH
B YMOBaX TPUBAJIOTO aHTPOIIOTCHHOTO PAAIOHYKIITHOTO 3a0pyTHEHHS BOAHUX €KOCHUCTEM
€ JaHl Opo MOPYUIEHHS PaHHbOTO OHTOTEHE3Y POCIMHHOIO opraHizmy. OO’€KTHBHY
OLIIHKY HAsBHOCTI TaKUX MOPYIIEHb 3a0e3mnedye aHaiai3 Mop}onaoriyHux 1 (i310JI0TTHHUX
XapaKTEPUCTUK TNAapOCTKIB HACIHHA Ta TOKa3HUKIB JKUTTE3IATHOCTI HACIHHEBOTO
notomctBa (I'pomsunckuii, 1989, 2008, 2013; Ilozomotuna, 2003; Wronuna, 2010;
Kapumynnuna, 2012). 1li moka3HUKK y Ha3eMHHUX POCIUH T00pe AOCIIIKEHI Ta BHECEH1
aK pedepeHTHI y CHUCTEeMY KOMIUIEKCHOT OIlHKH €KOJIOTIYHOTO CTaHy Ha3eMHHUX
eKocucTeM, BiAMOBiMHO 1m0 myOmikamii 108 MixHapoaHoi KoMicii 3 pagiofOTi4HOTrO
3aXUCTy «3axXWCT JOBKULIS: KOHIEMIlS Ta BUKOPUCTaHHS pe(epeHTHUX TBapwH Ta
pocimua» (2008 p.). Ilpore momiOHI JOCHIDKEHHS IS BOJHHUX MaKpo(diTiB TOCUTH
0oOMEKEHI 1 HE BUKOPUCTOBYIOTHCSI TPHU OI[IHIOBAHHI PaJIIOEKOJIOTIYHOTO CTaHy BOJHUX
eKocucTeM B VYKpaiHi, IO 1 BU3HAYA€ AaKTyaJIbHICTh MPOBEAECHOTO JHCEPTAIlIHHOTO
JOCTIKEHHS.

[Ticns aBapii Ha YopHoOminbehkiit AEC 3HauHa KITBKICTh PaAIOHYKIIAIB HAAIMIIIIA Y
BO/JIHI €KOCUCTEMH, JI€ BUILI BOJISHI POCIMHHU OEPYTh aKTUBHY y4acTh B iX MEPEepO3MOILIIL.
Oco0mBoi yBaru 3aciayroBye ouepeT 3BuuaitHuii Phragmites australis (Cav.) Trin. ex
Steud., skui IUPOKO MOIMUPEHUH y BojoNMMax YOpHOOWILCHKOT 30HU BIIUYKCHHS,
3apOCTi SKOTO MOXKYTh 3aliMaTH 10 ITOJOBHHH ILIOIII TMOBITPSHO-BOASHUX POCIHH ITUX
BojoiiM (I'yakoB u ap., 2001). Odeper Mae po3raiay’KeHy KOPEHEBY CHUCTEMY, JOBXKHHA
MOB3YYUX KOPEHEBUII SIKOT MOXKE Csratd 2,5 M, M0 CHpPHUsiE aKTUBHOMY HAKOMUYCHHIO
pamionykmigis (Ilpunusk ta in., 2015). INokasHuky KoedilieHTIB HAKOMUYEHHS “°SI Ta
137Cs 3a yuacTio KOpeHeBOi cucTeMHu y BopoiiMax 30HM Biguyxkenns YAEC mis ouepery
3BHYAHOTO CTAaHOBIITH Yy cepeaHboMy Omm3bko 50 Ta 600, Bignmosiano (I'yakoB u ap.,
2001).

Bimomo, 1m0 oueper 3BUYANHHMI XapaKTEpU3YEThCS BUCOKOK HACIHHEBOIO
MPOJYKTUBHICTIO — OJIMH Ha3eMHUM mariH Moxe Mictutd B cyusiTTi Big 5000 mo 50000
HACIHMH, CXOXICTh SKHX 3a CHPHUATIUBUX yMOB cTaHOBHTH moHanm 50% (Luther, 1950;



Hurlimann, 1951; Bjork, 1967). /lo TemepilHbOI0 4acy >KUTTE3JATHICTh HACIHHEBOIO
MOTOMCTBA OYEpPETy 3BHYAWHOIO, 3 YpaxXyBaHHSIM KOMIUIEKCY (Pi310JIOTIYHUX Ta
MOP(OJOTIYHUX TMOKAa3HUKIB 32 YMOB TPUBAJIOr0 HU3BKOIHTEHCHUBHOTO HOHI3YBaJIbHOTO
ONMPOMIHEHHS, 3aJMIIaNach Mo3a yBarow JAOCHITHUKIB. Pe3ynbTaTu TakuxX OCHIIKEHb
MOTJIM O BHUKOPUCTOBYBATHUCS JJIA OIIHKK padlallliHUX Ta PpajiloeKOJIOTTYHUX PU3UKIB
BOJHHUX €KOCHCTEM.

3B's130k po00THM 3 HAYKOBHMH MpPOrpamMamMu, IUJIAaHAMH, TemamH. PoOorta
BHKOHaHa Ha 0a3zax kadenpu exosorii HamionansHOTro aBiariitHoro yHiBepcutetry MOH
YkpaiHu — BIANOBIAHO [0 IJIaHYy HAYKOBUX JOCTIIKEHb 3TIHO 3 JepKOIOIKETHOIO
(xadenpanpHOO) HaykoBor Tematukolo Ne 4/10.02.03 «JlochmimkeHHS €KOJOTi9HO1
Oesreku OloTH 3a0pyaHEHUX pamioHykKIigamMu exocuctem» (2012-2014 pp.), y pamkax
HayKOBO-JIOCTIAHOT TeMU «EKOTOKCHKOJOriuHa OIlIHKAa BOJHUX 00’€KTIB METraroJjicy Ha
npukiaai M. Kuesay (Ne JIP 01170002372, 2016-2018 pp.); Biaauly BOJHOL
paxioexoiorii [ncturyty rigpo6ionorii HAH VYkpainu — y pamkax HayKOBO-TOCIITHUX
TeM «Oco0nMBOCTI GYHKIIOHYBAHHS Ta BITHOBJICHHS TPICHOBOJIHUX €KOCHCTEM B yMOBaX
KOMILJIEKCHOT'O BIUIUBY aTOMHUX eliekTpocTaHIiin» (Ne JIP 01110000076, 2011-2015 pp.),
«Bignaneni HacHiIKM PallOHYKIIAHOTO 3a0pyJHEHHS BOJONM Ha O10JIOT1YHI CUCTEMHU
pi3HMX piBHIB opranizauii» (Ne 1P 0116U002118, 2015-2020 pp.).

Merta Ta 3aBIaHHA J0CJTIIKEHb

Memoro Oocniddcenv € OIIIHKA TMOPYLUIEHb PO3BUTKY HACIHHEBOIO TMOTOMCTBA
OuYepeTy 3BUYAMHOIO B TPAAIEHTI MOTYKHOCTI TIOTJIMHEHOI J03M HOHI3yBaJbHOTO
ONMPOMIHEHHSA Ha OaThKIBCHKI POCIMHHM Yy BOAOKWMAax YOPHOOMIBCHKOI 30HU BIIUYKEHHS
(U3B).

3ae0anmus 0ocnioxceHs:

1. Jlocmimuru muHaMiky nepexomy °Sr ta ¥’Cs Bij a0ioTMUHHMX KOMIIOHEHTIB
BOJIHHUX €KOCHCTEM JI0 OUEPETy 3BUYAITHOTO.

2. BUABUTH 3MIHH JKUTTE3JATHOCTI HACIHHEBOTO IMTOTOMCTBA Ta OCOOJIMBOCTI POCTY
MapOCTKIB 3€PHIBOK OYEpPETy 3BUYAWHOTO Yy TPAJIE€HTI MOTYKHOCTI MOTJIMHEHOI J03M Ha
BETeTyI04y pociuHy y BoaoWMax U3B Ta 3a pi3HUX PEXUMIB JOJATKOBOTO TOCTPOTO
HOHI3yBaJILHOTO OTIPOMIHEHHS.

3. Hocnigutu Mop(doioriyHi NOPYIIEHHS MapOCTKIB 3€pPHIBOK OYEPETY 3BUYAITHOTO
3 BogoiM U3B.

4. BcraHoBUTH HaMOUIBII YYTJIWBI TOKA3HUKH PAHHBOTO OHTOIEHE3Y OuYepeTy
3BUYAMHOrO ISl OUIHKM paJialliiHOTO ypaXXeHHs JOCHIKYBaHMX POCIMH B YMOBax
PaIIOHYKJIITHOTO 3a0pyAHEHHS BOJIOUM.

06’exkm Oocniddcenb — PpaHHIM OHTOr€HE3 OYEepeTy 3BUYANHOIrO BOAOWUM
YopHOOHUITECHKOT 30HH BITUYKCHHS.

Ilpeomem Oocnioxcenvp — HaCIHHEBE MOTOMCTBO ouepeTy 3BuuaiiHoro Phragmites
australis (Cav.) Trin. ex Steud. 3 BogoiiM YopHOOMIBCHKOI 30HHM BITUYXKCHHS, HOTO
MopdoJoTiuHi, (h1310JI0T14HI MOKA3HUKH Ta KUTTE3TATHICTb.

Memoou Oocnidxcensb. Y poOOTI BHUKOPUCTaHI CTaHAApTHI METOAU BLAOOpY Ta
MPOPOLIYBAHHA HACIHHS Yy Ja0OpaTOpHUX yMOBaX, BU3HAUEHHS IMOKAa3HHUKIB POCTy Ta
aHOMaJiil PO3BUTKY MEPBUHHOTO KOPEHs Ta JIMCTKA MApOCTKIB 3€PHIBOK, IOCIHIIKCHHS
MOKA3HHUKIB JKUTTE3ATHOCTI HACIHHEBOIO TIOTOMCTBA OYEPETy 3BUYAHHOTO, METO]
J0JIAaTKOBOI'O OMPOMIHEHHS HACIHHS, METOJI KaMEpPHUX MOJIENeH MOCHIKEHHS TIEPEX0ay



PamIOHYKIIAIB  MDK aOlOTUYHUMHM Ta OIOTHYHUMHU KOMIIOHEHTAaMH EKOCHCTEMHU,
CTATUCTUYHI METOJIM aHali3y OTPUMAHHUX Pe3yJbTaTiB, ABO(AKTOPHUN Ta KOPEJAIINHO-
perpeciiHuii aHamis.

HaykoBa HOBH3HA 0Jlep:KaHUX pPe3yJIbTATIB

Jucepmanmom enepuie:

— JOCHIPKEHO CTaH HACIHHEBOTO IOTOMCTBA OYEpPETy 3BHYAWHOTO B YMOBax
BIUTUBY TPHUBAJIOr0 HU3bKOIHTEHCHUBHOTO MHOHI3YBaJbHOTO ONPOMIHEHHS OaThbKIBCHKHUX
pociuH y BojoiiMax Y3B;

— BUSIBJICHO MOPYLIEHHS PAHHBOTO OHTOTEHE3y 3a KOMIUIEKCOM (hi310JIOTIUHUX,
MOP(OJOTIYHUX MOKA3HUKIB Ta TOKA3HUKIB KUTTE3/IaTHOCTI;

— JIOBEJICHO 3HAYYIIICTh TPUBAJIOCTI MEPIOJy CIOKOK HACIHHS JUIs eliMIHAIil
MPUXOBAHUX MOPYIIEHb Y HACIHHEBOTO MOTOMCTBA OUEPETY 3BUYAIHOTO;

— MPOAHATI30BaHO B3AEMO3B'SI30K MIXK TMOPYIICHHSIMH PO3BUTKY HACIHHEBOIO
MOTOMCTBA O4YEpeTy 3BUYAHHOTO Ta CTYNEHEM pagiallifHOTO HaBaHTAXCHHA Ha
0aTbKIBCHKI POCIIUHU;

— 3aIPOINOHOBAHO MPOTHO3 JAMHAMIKUA TEpPeXoy 3 a0lOTMUYHUX KOMIIOHEHTIB [0
ouYepeTy 3BHYAHOIO OCHOBHUX 1030(opMyrounx pagionykiiais *°Sr ra ¥'Cs.

I[IpakTuyHe 3HaYeHHs oOJep:KaHMX pe3yabTarTiB. [IpoBefeH! MOCHIKEHHS €
BOXKJIMBOIO CKJIAJIOBOIO Yy BHBUECHHI OI10THM BOJHHMX €KOCHCTEM, III0 3a3HAIOTh
AHTPOIIOTEHHOI'O0  PAaJIOHYKIIAHOrO 3a0pyaHeHHs. OTpuMaHi pe3yJbTaThd MOXYTh
BUKOPUCTOBYBAaTUCA Uil  OLIHKM  CTaHy Makpo(iTiB 32 yYMOB  TpPHUBAJIOro
HU3bKOIHTEHCUBHOI'O HOHI3YBAJIbHOT'O OMPOMIHEHHS.

JlocnmikeHl TOKa3HUKH KUTTE3TATHOCTI HACIHHEBOTO IOTOMCTBA OYEPETY,
MOKA3HUKHU POCTY KOPEHs Ta JIMCTKA MapOCTKa, a TAKOX X aHOMaJii JJOMOBHIOIOTh 1ICHYHOY1
0a3u JaHuX J10303AIEKHUX €(EKTIB XPOHIYHOTO BIUIMBY MOHI3yBaJIbHOTO ONPOMIHEHHS Ha
KUB1 opraHi3Mu. [IpoBeneHi MOCHIKEHHsS BKa3ylOTh Ha Te, IO OYEpPET 3BUYANHUM
MO’KHa BUKOPHCTOBYBATH K pe(epeHTHUN BUJ IJIs1 OL[IHKU SKOCTI BOJAHOTO CEPEIOBHIINA
32 YMOB PaJiOHYKJIITHOTO 3a0pyaHeHHsA. Pe3ynbraté JOCHiTKEHb MOXYTh OYyTH
BUKOPHUCTaHI TpU po3poOlIiil peabiliTaiifHuX 3axX0JiB, CIPSIMOBAHUX Ha TMOKpAIICHHS
€KOJIOTIYHOTO CTaHy BOJHHMX €KOCHUCTeM. Po3poOieHi Mojeni IWHaMIKH TEepexoay
pamionykmigis *Sr ta ¥'Cs 3 abioTMYHMX KOMIIOHEHTIB IO O4YEepeTy 3BUYAWHOIO
J03BOJISIIOTh POOUTH MPOTHO3U (POPMYBAHHS 103U ONMPOMIHEHHSI T1JIpOOIOHTIB Y 03€pHUX
EKOCHCTEMaX.

Ocobuctuii BHecok 3100yBava. JlycepTaHTOM CHIJIBHO 3 HAYKOBUM KEPiBHUKOM
MPOBEJICHO BUOIp HAMPSAMKY JOCTIKEHb 1 aHali3 OTPUMaHUX pe3yibTaTiB. 3100yBauemM
3MIACHEHO OTJISAJ HAyKOBOI JITEpaTypH, OCBOEHO HH3KY METO[IB, HEOOXIMHUX st
MPOBEJICHHS JTOCTIKeHb. 3100yBay Oe3mocepeHb0 OpaB ydacTh Yy IUIaHyBaHHI Ta
pO3po0IIi BCIX CKJIAAOBUX BUKOHAHUX JOCIIKEHb, MPOBOJWB JIaOOpaTOpHI JOCHIIH,
PO3pO0IISB MaTeMaTHYHI MOJIEN1, aHATI3yBaB Ta MAaTEMAaTUIHO OOPOOIISIB OTpUMaHi JaHi, a
TaKoX c(hOPMYITIOBaB OCHOBHI TOJIOKEHHSI Ta BUCHOBKH JUCEPTAIIHOI poOOTH.

Pe3ynbratv BUKOHAHUX aBTOPOM JOCIIKEHb BIAOOpaXkeH1 y myOmiKaiisax CHUIbHO
3 HAyKOBUM KEpIBHHUKOM Ta cmiBaBTopamu. [IpaBa cmiBaBTOpiB myOdiKamid mpu
BUKJIQJICHHI TUcepTarlii Ta aBTopedepaTry He MOPYIIEHO.
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Anpobauia pe3yabTaTiB aucepramii. Pe3ynbTratu A0CHIKEHb NPEACTaBIECHO Ta
oOroBopeHo Ha Takux HaykoBux (opymax: 37-my lllopiuHomy 3’i3a1 €Bponeiicbkoro
TOBapHCTBAa pamamiaux gociaimkens (2009, Ilpara, Yechka PecmyOuika); 10-i
Mixnaponuidi koHpepenuii «CaxapoBchki yuTanHs 2010 poky: exoJsioriuHi mpodieMu
XXI cromitrs» (2010, Mincek, PecnyOmika bimopycs); VI MixkHapoaHili HayKOBO-
NpakTUUHIA KoH(epeHuli «Baxki MeTanu 1 pagiOHYKIAM B  HABKOJIUIIHHOMY
cepenoButi» (2010, Cemeii, Kazaxcran); MikHapoaHiii kKoHpepeHIii «/BaasaTs m’sTh
pokiB YopHoOwmibchkoi karactpodu. besnexka wmaitOyraporo» (2011, Kuis); 14-my
MixHaponHoMy KOHrpeci paaianiiHux pgochimkenb (2011, BapmaBa, Pecmy0Ounika
[Tomemia); 13-my Konrpeci MixHapomHoi acomiamii 3 pamiamiiaoro 3axucty (2012,
['masro, Bemuka bpuranis); BeeykpaiHchkili HAyKOBO-TIPAKTHYHIN KOHPEPEHIIIT MOJIOANX
BUCHUX Ta CTyAeHTIB «Ekosoriuna Oesmneka aepxkaBm» (2012, 2013, Kuis); VI
MixHapoHid HayKOBO-TIpakTU4HIN KoH(pepeHuii «Ekonoriuna Oesmeka: mpoOiemMu 1
nusixy Bupimenss» (2012, Anymra); MixkHapogHiid HayKOBiM KOH(bepeHIIi, MPUCBIUCHIN
25-piuuto Iacturyty pamiobionorii HAH binopyci «Mainbie no3e» (2012, MiHCBK,
Pecniyonika binopycs); IV BceeykpaiHcbkoMy 3’13711 €KOJIOTIB 3 MIKHAPOJHOKO y4YacTHO
(2013, Binnui); HaykoBo-nipakTH4Hii KOH(GEPEHITiT, IPUCBAYCHINA 95-piudro 3aCHYBaHHS
HanionansHoi akazemii HayK YKpaiHH «AKTyalbHI INpOOJEMHU CydacHOI TiIPOEKOJIOTIi»
(2013, Kuis); III MixHapoaHiii KOH(epeHLii 3 pagianii Ta JIsUIbHOCTI Y PI3HUX Tally3ax
Hayku (2015, bynsa, Pecnybnika Yopuoropis); VI 3’i3a1 pagioOionoriB Ykpainu (2015,
KuiB); XXIII [lopiuniii HaykoBiii koH(pepeHuii [HcTuTyTy simepHux aociimxkens HAH
VYkpainu (2016, Kuis); 11l HaykoBo-nipakTU4HIi KOH(epeHLii Monoaux BueHUX «CydacHa
TIAPOEKOJIOris: MiClle HAYKOBUX JIOCHIIKEHb Y BUPILIEHH] akTyalbHUX Ipodiem» (2016,
KuiB); XXIV Hlopiuniii HaykoBiii koHbepeHwii [HcTuTyTy simepHux nocmimxeds HAH
VYkpainu (2017, KuiB); HaykoBo-mpakTuuHiii koH(pepeHIli 13 MIKHApOIHOI YYacTIO
«Boma: mpobinemu Ta mmsxu BupimeHHs» (2017, Xutomwup); 4-it MikHapoaHin
KoH(epeHIii 3 paaioeKonorii Ta paaloaKTUBHOCTI HABKOJIMIIHBOTO cepenoBuiia (2017,
bepnin, ®PH); XXV mopiuHiii HaykoBiil KoH(epeHilii [HCTUTYTY sIIEpHUX TOCIHIKEHb
HAH Vkpaian (2018, KwuiB); MixHapoaHili HayKOBO-NPAKTHUYHINA KOH(pEpEHIIil
«HopHoOuibebka karactpoda. AKTyanbHI IPOOIeMH, HAMPSIMKHU Ta MUIAXHU X BUPIIICHHS
(2018, XKuromup).

Ilyoaikamii 3a Temoro aucepramii. 3a MaTepiazaMu auceprailii onyoiKoBaHo 32
mparii: 8 cratei, 5 3 AKMX y HAyKOBHUX ()axOBUX BHJAHHSX 3 O10JIOTIYHHUX HayK, 1 3 SKHX
BXOJUTH 10 HaykoMeTpuuHux 0a3 Web of Science, Scopus; 1 po3/iijl KHUTH BUJABHUIITBA
Springer, sika BXOAUTH 10 Scopus; 22 Te3 y MaTepianax BITUYM3HSIHUX Ta MIKXHAPOJIHUX
KoH(pepeH1iif; 1 maTeHT (y CriiBaBTOPCTBI).

Ctpykrypa Ta obcar auceprauii. {ucepraiiiina podoTa ckiaagaeTbes 3 6 po3auIiB
Ta BKJIIOYAE BCTYM, OIS JIITEpaTypd, OMHC MaTepiaiB Ta METOMIB JOCTIIKEHb,
pe3ysbTaTH JIOCHIKEeHb, iX OOTOBOPEHHS Ta y3arajlbHEHHS, 3aKJIIOYCHHs, BHCHOBKH,
CIHMCOK BUKOPUCTAHOI JIITEpaTypH Ta JOJATKU.

Po6oty Bukmaneno Ha 204 cropinkax. Pykomnuc mictuth 33 Ttabnuii, 63 pucyHka.
Cnmcok BUKOPHUCTAHOI JIITEpaTypu HapaxoBye 295 mxeped, 3 skux 234 — iHIIOMOBHI.
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OCHOBHMUM 3MICT POBOTH

HAJIXOTKEHHS PAJIOHYKJIIIIB Y BOJHI EKOCUCTEMU TA iX BILIUB
HA BIOTY (OTJISI/1 JITEPATYPH)

Y po3aiai po3rsHYTO HUISXH Ta JKepea HaJAXOKEHHS MPUPOJHUX Ta IITYYHUX
pamioHyKIiIiB y BogoWMu. [IpoaHamizoBaHO OCOOJIMBOCTI MITPAIMHUX TPOIECIB
PAmIOHYKIIIIIB Y KOMIIOHEHTaX BOJHUX EKOCHUCTEM — JOHHHX BIJIKJIanax, BOJHOMY
cepenoBuil Ta 0ioTi. OnmucaHo cTallioHapHI W JUHAMIYHI KaMepHI MOJENl MEepexoy
PafioHYyKIIIIIB MK KOMIIOHEHTaMHu ekocucteM. HaBeaeHo ormsan poOiT 3 pesynbTrataMu
TOCTIKEHb ypaXEHHS Ta PalOCTIMKOCTI HACIHHEBOTO ITOTOMCTBA BHUIIUX POCIIHH,
paaioMopd03iB, BUKIMKAHUX CIIOTBOPEHHSIM CITaJIKOBOTO Marepiaiy 3a Jiii XpOHIYHOTO Ta
rOCTPOro HOHI3YBAJILHOTO OIMPOMIHEHHS, €(EeKTIB JOJATKOBOTO TOCTPOTO OMPOMIHEHHS
(mani JII'O) HACIHHEBOTO MOTOMCTBA POCIIMH, SIKi 3a3HAIOTh XPOHIYHOTO OMPOMIHEHHS.

MATEPIAJIM TA METOU JOCJIIKEHb

Hanano reomop¢onoriydy Ta pajioeKoJIOTIYHY XapaKTEPUCTHKY IOCHIIKYBaHUX
BojgoiM (Ky3pmenko Ta iH., 2001; Ka3zakoB u np., 1994). IlpoanamizoBaHo iH(poOpMaIlio
o0 MopdoIIorii Ta MPOIECiB MPOPOCTAaHHs HACIHHs odepery 3BuuaiiHoro Phragmites
australis (Cav.) Trin. ex Steud., sik THITIOBOTO TPEACTaBHUKA TOBITPSIHO-BOJSHUX POCIUH
(beikoB u np., 1964; lemunosckas, Kupndenko, 1964; IyosiHa u ap., 1993).

[IpoBeneHo cepit0 JOCHIIIB 3 MPOPOIIYBAaHHS HACIHHS O4YepeTy 3BUYANHOTO 3
BUKOPUCTAHHSAM CTAHJIaPTHUX METOMIB jabopaTopHOro KynbTuByBaHHs HaciHHS (I'OCT
24933.2-81). HacinHeBuii Matepian BigiOpaHO 3a JOMOMOTIOK CTAaHJAPTHUX METO/IIB
(TOCT 24933.0-81) 3 cyuBiTh o4epeTy 3BUUaiiHOro y BojgoriMax U3B — o3epax I'muboke,
Hanexe, A30yuun, SAHiBCbKOTO 3aTOHY, Bomoimu-oxoioguuka YAEC (BO YAEC), sxi
CJIyTYBaJIU TOJITOHHUMH, Ta BOJIOMM 3 (POHOBUM piBHEM PaJiOHYKIIITHOTO 3a0py/THEHHS —
KuiBcbkoro Bomocxosumia (c. JlroTik) Ta o03. Bepbne (M. KwuiB), sxi ciyryBamu
pedepeHTHUMU.

[IpopomyBanu HaciHHs ouepery 3BuyaiHoro micis 20-30- ta 120-160-mo60Bro
nepiony crnokor. TpuBasicTh 1OCIHITY 3 TPOPOILYBAHHS HACIHHS, 1[0 MPONIIIO TOPIBHIHO
kopoTtkuii miepio crokow (KIIC) — 20-30 ni6 micnsa 300py, craHoBuia 26 ai0, micis
tpuBaiuoro nepioay crnokorw (TIIC) — 120-160 ni6 cnoctepexeHHss NPOBOAMINA POTATOM
21 noOu. 3epHIBKM MPOPOIILYBaIM Yy TPbOX MOBTOPHOCTAX, BUCIBAIOYM iX Ha BOJOTHUMN
¢inpTpyBasibHM mamip y yamkax [lerpi. B nocnigax BukopucroByBaiu no 150 3epHiBOK 3
POCIIMH 3 KOXHOI BojoiMu, no 50 HaciHuH Ha ofany 4vamky Ilerpi. Jlo mpopoiyBaHHs
HaCiHHs 30€epiraay y TEMHOMY CyXOMy IIPUMIIeHH] 3a Temneparypu a0 10 °C.

Hocnia 3 nmomatkoBuM ompoMiHeHHsM y 1031 1 I'p 3 moryxknictio y 0,5 I'p/ron
npoBo MM 3 HaciHHEBUM Matepianiom micist KIIC. Tpusanicts qocniny cranoBmia 15 mib6.
3pa3ku HaciHHA BifiOpano 3 o3ep ['mmboke, Jlaneke, A30yuun, SHiBChKOTO 3aTOHY, BO
YAEC ta KuiBchKOTr0o BOJIOCXOBHINA. 3EPHIBKA ONMPOMIHIOBAIN 32 JIOTIOMOTOI0 YCTaHOBKU
VI (Iatep), Mmomens 11, mkepeno onpominenns — *Cs, akrupnictio 2,8 - 102 Bk.

B okpemomy nocmiiai HaciHHS odepetry 3BuyaiiHoro 3 BO UAEC, ozep I'nmuboke Ta
Bep6ue npopomyBanu micias KIIC ta gomarkoBoro ompomiHeHHsS y 1031 y 25, 75 Ta



150 I'p. 3epHiBKM ONpPOMIHIOBAIM Ha €JEeKTPOHHOMY TmpuckoproBaui «WJIY-6» 3
PEHTreHIBCbKMM BUIIPOMIHIOBAHHSM Y Jiama3oHi eHepriit 1,2—2,5 MeB. TToTyxHICTb 1031
onpomiHeHHs ctaHoBuia 30 ['p/xB. TpuBamicTs gociiay ctaHoBuia 35 mi0.

Kutre3natHicTh HACIHHEBOTO MOTOMCTBA OI[IHIOBAIM 3a MOKa3HUKAMHU CXOXKOCTI,
€Heprii MpPOpOCTaHHs, MEpioay MOSBH MEPHIOr0-OCTAHHBOIO MapOCTKA, BUKMBAHOCTI
MapoCTKIB Ta JKUTTE3NATHOCTI HACiHHSA. BIKMBaHICTh MApOCTKIB Ta JKUTTE3IATHICTH
HACIHHS BU3HAYAJIW Ha CTaJlii TOSBU CIIPABKHBOTO JIUCTKA. JIOCATHEHHS MapOCTKOM ITi€l
ctaaii mopdoreHesy CBITYWIO TPO WOTO TMOAANBITY >KHUTTE3AATHICTH Ta TIOYATOK
¢byHKIIIOHYBaHHS BepXiBKOBOI Ta kKopeHeBoi mepucteM (Ilozonotuna u ap., 2008).

Jlis OIIHKA POCTOBUX TMPOIIECIB MAPOCTKIB JOCHIKYBAIM JHIAHI MOKA3HUKH
pOCTY: MOBXHHY KOpEHIB Ta JHUCTKIB. Teparosjoriyauii e(exT mocCiipKyBaan 3a
MOKa3HUKOM YaCTOTH aHOMAJIiii BUBHAYEHOTO TUITY y TIEPEpaxyHKy Ha BCIO JTOCHIKYyBaHY
BuOipky (MBanoB, 1974). BusBieni aHoOMamii CXOXHUX 3€PHIBOK BIJHECEHO O
pagioMmopd03iB, M0 MOXYTh OYTH CHPUYMHEHI paaiallifiHUM YpaKeHHSIM YaCTUHU
CHAJKOBOTO Marepiaiay, SIKAM BIAMOBITAE 3a PICT Ta PO3BUTOK POCIUHU. AHOMAaTIT
PO3AUICHO HAa YOTHPHU TPyHU: XJIOPO(DUIbHI aHOMAJIi JTUCTKA, MOPYIICHHS T'€OTPOIi3MYy,
MOPYIIEHHS! OpPraHOTeHe3y Ta HEKpo3u KopeHiB. Jlo mepinoi rpynu xjaopodiabHuUX abo
MITMEHTHUX AaHOMAJd BIJHECIM TMAapOCTKU 3 0e3XJOopOoPIIbHUMHU 3HEOAPBIECHUMU
aucTkamu. JlJig mapoCTKiB 3€pHIBOK OUYEPETY 3BHUYANHOIO 3 MOPYLIEHHSIMU T€OTPOII3MY
OyJia XapakTepHa «CKPYYEHICTb» 3apOJKOBHX KOPEHIB Ta/a00 3apOJKOBOTO Ta MEPIIOro
CIPaBXHBOTO JHUCTKA. /[0 MOpyIIeHh OpraHOTEHE3y BITHECIH MApPOCTKH 3 PO3BUHEHUM
JUCTSAM 0€3 KOPEHs, MAPOCTKU 3 KIIBKOMa KOPEHSMH, [0 MaJli CIIbHY TOYKY POCTY, Ta
MapOCTKU 3 JOJaTKOBHUMH KOPEHSMH, IO POCIH 3 KOJCONTHS. [HIMUI THN MOPYIICHB,
KWW 4acTO 3yCTpiv4aBCs — BIAMUPAHHS (HEKPO3H) KOPEHIB Y MapOCTKIB.

[Toka3HUKH KUTTE3AATHOCTI HACIHHEBOTO MOTOMCTBA OYEPETY 3BUUAWHOTO, POCTY
MapoCTKIB Ta iX aHOMaJIli BU3HAYAIIM 3a JOMOMOTOor0 OiHOKYIsIpy MCB-9 31 301blIeHHIM
8x2.

B po0oTi BHKOpHCTaHO Taki METOAU MaTEeMaTUYHOI OOpOOKM pe3yJbTaTiB:
cratuctnuHl (Pokumkuii, 1973; 3akc, 1976; I'mann, 1998; HosukoB, HoBouagog, 2005),
Metoau kopemsuiiHoro (Poxunkuii, 1973; 3ake, 1976; bennar u ap., 1979; BaituGepr,
Jlamau u ap., 2001), perpeciiinoro (ByukoB u mp., 1987; Draper, Smith, 1998) Ta
nBodakropHoro gucnepciiiHoro anamizy (Kenmamn, Crbroapt, 1976; AiiBazsiH, 1982;
AiiBazsH u jp., 1985), 3 BukopucTaHHsaM nporpamaux mnpoaykrie Origin Pro 8.0, 9.0 Ta
MS Excel 2016. 3a gomomMorow MeTOay KaMEPHHUX MOJENICH 3MIMCHEHO MOJICITIOBAaHHS
nepexony P°Sr Tta ¥'Cs Mmix kommoHenTamm BojHMX ekocucteM (Jkepenma Ta mis
HoH13yBabHO1 pasiamii ... Jom. 3a 1977 p. I'en. Acamb6aei, 1978, 1982; MeTobl OlleHKH
no3 ..., Ilyonmukamus MKP3: Jon. 4., 1980; T'eopruesckuii, 1994). CrilikicTb
PO3pOOJICHNX MoOJieNiel OIIHIOBAIM 3a JIOIIOMOTOI0 METOJIB Ha OCHOBI TeOpii CTIMKOCTI
mogeneit (JIsmyHoB, 1959) 3 BukopuctanHsM mnporpamuux mpoaykrie MathCad 15 Ta
Maple 9.

Huceprariiiina po0oTa BUKOHaHa 6€3 MOPYLIEHb O10€TUYHUX HOPM.



7

MOJEJII IIOBEAIHKHX PAJIOHYKJILIIB 90§R TA ¥’CS B O3EPAX I''IUBOKE
TA JAJIEKE YOPHOBMUJIbBCBKOI 30HH BITYYKEHHA

Ha ocHOBI aHamizy JaHMX 1010 AKTUBHOCTI OCHOBHUX J030(OPMYIOUHX
PaliOHYKIIiIiB 4OpHOOMIBECHKOTO MoxomkeHHs St Ta 1¥'Cs (lepesenp Ta in., 2001, 2002,
2004, 2005; I'yakos, 2006; Ky3pmenko Tta iH., 2010; T'amxa, 2015) B abioTnyHux Ta
Ol0TUYHMX KOMIIOHEHTax ekocucteM o3ep [mmboke Ta [laneke, ski € HaHOUIBII
3a0pyTHEHUMH padioHyKIigaMu BogoiimMamu U3B, cTBopeHo KamepHi Mojeni mirpartii
a1 . PamioHyKIIIIB B 3aMKHEHIH
3anac Ha Bona (1), C1 > BIOTVa (OjlepeT 03epHiit eKOCHCTEMi
B0103a0ip- a01; ay | SBMUAdHMH, 2), C2 | (hye 1),

HIA 11011 < [lpu MoxenroBaHHi
(0), Go 1 BpaxOBYBaJIN dakrop
413 as1 a2 posmany pamioHyKIiIiB Ta
v BU3HAYAIH cTainy
JonHni Biaknaam (3), a2 niBposnany A ana °Sr ta
Cs 187Cs, saxy Bxmouamu y
auepeHIiiHl  PIBHAHHS
Mojesie. 3a [Oo4YaTKOBI
YMOBH  JUIl  PO3B’SI3KY
CUCTEM  AM(EpeHLIITHUX
PIBHSIHb B35ITO BIJICOTKOBY YacTKy BMICTY paJlOHYKII[AIB y KOMIIOHEHTaXx BOJHUX
€KOCHCTEM BiJ iX 3arajbHOro 3amacy B o3epax [nmboke ta Jlameke 3a 2000—2004 poxwu,
0a3yr4nCh Ha JITepaTypHUX AaHUX (IUB. BUllE). MeTow moOya0BHM MOJENEH € IPOrHO3
PO3IOITY paliOHYKIIIIIB MK a010THUHUMH Ta O10THIHUMHU KOMITIOHEHTaMH Ha 20-piaHMiA
nepion. KoeditieHtn ap1, aiz, a1, a, as2, aiz Ta asy, SKI XapaKTEPHU3YIOTh IIBHUIKICThH
nepexoay pamioHykiiaiB Mixk kamepamu (I'eopruesckuii, 1994; MartBeeBa Ta iH., 2005,
2006; Ilerpycenko Ta iH., 2008; MatBeeBa, 2008; Ilerpycenko, 2009), po3paxoByBaiiu SK
YaCcTKy paJllOHYKIII/Ia, IKa IEPEXOAUTh 3 OJIHIET KaMepH JI0 1HIIIOT 32 OJIMHHUIIIO Yacy.

[Iponorapudmosani kpusi munamiku Bmicty Sr ta ¥Cs y mocmimxysanux
KOMIIOHEHTaX o3ep HapeneHo Ha puc. 2. Kamepni moneni mosexinku PSr ta ¥'Cs B
abloTUyHUX Ta O10TUYHUX KOoMIOHeHTax o3ep ['nmuboke ta [anexke U3B mporarom 20-
piunoro nepioay micis 2000-ro poky mokaszanu, mo noHajn 70% 3amacy paaloHyKIiIIB Y
03EpHUX EKOCHCTeMaX IpHUIlagae Ha JOHHI BIIKJIAIW, 1€ OCHOBHMM YMHHHKOM, SKHH
00yMOBJIIO€ 3MEHILIEHHS iX BMICTY, € IPUPOJIHUNA pO3Na.

JlocnikeHHsl TMHAMIKM AaKTUBHOCTI PaJIOHYKIIJIB y TOBII BoAM Ta (iTtomaci
ouepTy 3BUYAWHOTO B o3epax [mmboke ta Jlameke U3B mokasamo 4iTko BUpakeHi 2
Mepioid Mepepo3MnOAUTY PAAIOHYKIIIIB MiK KOMIIOHEHTAMU O3€PHHUX €KOCHCTEM — MEPIOJ
«(IHTEHCUBHUX 3MIH» Ta MEPI0j «TUHAMIYHOI pIBHOBATrmW».

[TpoTsiroM nepioy «IHTEHCUBHUX 3MIiH» CIIOCTEPIrasiocs CyTTEBE 3HUKEHHS YaCTKH
AKTUBHOCTI PAIIOHYKIIAIB Y BOJHOMY CEPEJOBHII 03€p, III0 00YMOBJICHO HAKOMUYCHHSIM
pamionykmini, ocobmBo ¥'Cs, y mNOBITPAHO-BOAAHUX POCIUHAX, JAETOHYBAHHSIM
PaiOHYKIIi/IiB y IOHHUX BiJKIaaax Ta pos3nanoM Sr ta 1¥'Cs.

Puc. 1. biok-cxema kamepHoi Mogeni nepexoxy 3’Cs ta
%Sr y Bogoiimax YopHOOUIECHKOT 30HU BiIUYKEHHS
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Puc. 2. IIpornos posnoxiny aktusHocti 3'Cs ta °Sr B exocuctemi o3ep I'muboke (a Ta
0, BiAmoBiaHO) 1 daneke (6 Ta 2, BiAmosiaHo). 1 — 3anac Ha Bogo3abipHii ol (Co),
2 — Bopna (C;), 3 — biota (oueper 3Buuaiinuii, C), 4 — Jlonni Bigkmnamu (Cs)

V neii nepiox Bmict *°Sr i ¥'Cs y Boai 03. I'muboke 3HMKyBaBcs y 2 Ta 5 pasis
IHTeHCHBHIIIE, TTOPiBHAHO 3 03. [laneke. CyTTeBy poJib MpU 1IbOMY BiJlirpaBajia OijibIa
HIBUJKICTh BOJJOOOMIHY B ekocuctemi 03. ['nuboke.

Axrtusnicts *Sr ta ¥'Cs 'y ¢itomaci ouepery 3Bu4aiiHoro B 03. [mmboke mpoTsarom
nepioly «IHTEHCUBHUX 3MiH», MOPIBHSHO 3 MOYaTKOBUMM YMOBaMH, 3pocTaja B 6 Ta
10 pasis, B 03. Jlaneke — y 10 ta 20 pa3iB, BiAMIOBIAHO.

AHammi3 CcTIMKOCTI CTBOpeHHMX KaMepHuX Mogenedl mosexinku PSr ta ¥'Cs B
a0l0TMYHUX Ta OIOTMYHUX KOMIIOHGHTax o3ep Inmboke Ta Jlameke mokasaB, IO JaHi
MO/l € CTIMKUMH, PO3PAaXyHKOBI 3HAUYCHHS KOPEHIB XapaKTEPUCTUYHUX OaraTousIcHIB
MaTpuils AudepeHIitHuX piBHIHB CTaHOBITH -0,02 — -0,57.

3 ypaxyBaHHSM OTPHUMaHUX OCOOJIMBOCTEH HAKOMUYCHHS J030(OPMYIOUHX
PAAIOHYKIIIJIIB B OuepeTi 3BUYaiiHOMY Ta miteparypHux naHux (I'ynkoB u ap., 2001;
Ky3eMenko T1a iH., 2010; [leBoBa u ap., 2012; I'anxka, 2015) Oynu BU3HAUEHI Jiana3oHu
JI030BOT'0 HABAHTAXKECHHS HA OYEPET 3BUYANHUHN y TOCIIKYBAaHUX BOJIOMMax. Y BOoJoMax
niBoOepexHoi 3ariaBu p. [lpun’ste, a came B o3epax ['nuboke Ta [laneke, BenTuyuHU
MOTY>KHOCT1 JI0O3U HMOHI3YyBaJIBbHOTO OMpPOMiHEHHs pociiuH ctaHoBwi 10-34 mMxI'p/ron, y
BOJI0MMax mpaBoOepexHoi 3amnaBu — 03. A30yund, BO HAEC Ta SIHiBChbKOMY 3aTOH1 —
1,9-5,8 mxI'p/ron, B Ol yac sik y KuiBcekoMmy BojmocxoBuili Ta 03. Bepoue — 0,036 Ta
0,03 mxI"p/rox Bimnmosigao (Gudkov et. al., 2016).
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BILIJIMB TPUBAJIOCTI HEPIOJY CIIOKOIO TA 103U MOHI3YBAJIBHOI'O
OIIPOMIHEHHS HA ) KUTTE3JJATHICTD HACIHHEBOI'O IOTOMCTBA
OYEPETY 3BUYAMHOI'O

JlochiKkeHHsT KUTTE3aTHOCTI HACIHHEBOTO IOTOMCTBAa OUYEPETy 3BUYANHOTO Yy
IPaJi€EHT] 3pOCTaHHS MOTYXHOCTI MOTJIMHEHOT 103U ONPOMIHEHHS MPH PI3HIM TPUBAIOCTI
MepioTy CIIOKOIO BUSBIIIO 3aJICKHICTh MIPOIIECIB IPOPOCTAHHS BiJ 4aCOBOTO (haKTOPY.

301IbIICHHS TPUBAJOCTI mepioay crokoro HaciHHA 3 20-30 mo 120-160 ni6
IOPU3BOJMIO A0 CKOPOYEHHA y 3 pa3d 4acOBOI'O IHTEpBaJly MIXK IOSIBOIO IEPIIOrO Ta
OCTaHHBOI'O HACIHHEBOTO MAapOCTKa POCIMH 3 Bojoim UY3B, a moka3HUKHM CXOXKOCTI,
€Heprii MPOPOCTaHHs Ta )KUTTE3AATHOCTI HACIHHS Y cepenHboMy 3pociu Ha 10, 15 ta 22%,
BIJIIOBIAHO.

VY HaciHHEBUX MApOCTKIB POCIMH 3 pedepeHTHHX BOJOWM, HaBIAKH, MOKA3HUKH
CXO0KOCT1, €HEeprii MPOPOCTAaHHS Ta JKUTTE3JATHOCTI HACIHHA 3HW)KYBajucs Ha 28, 32 Ta
15%, BIIMOBIAHO, @ YACOBHI IHTEPBAJI MIXK IMOSBOIO MEPIIOTO Ta OCTAHHHOTO HACIHHEBOTO
napocTtka ckopotuscs y 1,5 pasu.

KpuBi cX05K0OCTI HAaCIHHSI OYEPETy 3BHUAWHOIO 3 MOJITOHHUX BOJOMM, a caMe 03€ep
Hanexe, A30yunn, AHiBcbKkoro 3arony Ta BO HAEC, ne cepenHs NOTYXHICTh TOTJIMHEHOT
O0arbkiBcbkuMu pociauHamu no3u (CIIIBP/) e mepeBumye 10 mxI'p/roa, micns KIIC
HiAMOPSIKOBYBAJIMCS BipOTiHIN JTIOTaprMiuHil 3aJ1exKHOCTI (pHc. 3a).
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Puc. 3. lunamMika cX0KOCT1 HACIHHS OYEPETY 3BUYAMHOTO Y BOJIOMMAX 3 PI3HUM PIBHEM
pamioHyKIiIHOTO 3a0pyaHeHHs (nepion crokoro: a —20-30 nib, 6 — 120-160 116).
1 — 03. I'nmuboke, 2 — 03. [aneke, 3 — 03. A30yuuH, 4 — SAniBChKHMIt 3aT0H, 5 — BO HAEC,
6 — KuiBchke BojiocxoBuile, / — 03. Bepone

CxoxicTh 3epHIBOK pociuH 3 03. ['muboke, 3a CIIIIBP/ 34 mMkI'p/roa, BiporigHo
3pocTana BIAMOBIAHO 1O JIHIMHOI (PYHKIT 3 MaquM KyToM Haxwuity. KpuBi cX0XOCTi
HaciHHA pociuH 3 pedepentHux Boaonm, ne CIIIIBP/ ne nepeBumye 0,036 mxI'p/rox,
XapakTepuzyBajga KOpoTka JyorapudmiuHa (asza TpuBalicTio 8 110 Ta 1miaaTo M0 KIHIIA
nepiofy cmocTepekeHHs. Taka s-mofiOHa (opMa BiIacTHBa HOPMAJIbHOMY THepeodiry
MPOLIECIB TPOPOCTAHHSI.
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[Ipu TIIC (puc. 36) nuHaAMiKa CXOXKOCTI HACIHHS O4YEpeTy 3BHYANHOTO 3
03. A30yuuHn, J[laneke Tta I['mmboke, ne CIIIBPH cranoButs 5,8-34,0 wmxI'p/ron,
BIJIMIOBIJIa1a BIPOT1/IHIN JorapuPMIdYHIN 3aJIeKHOCTI. Y HACIHHEBUX MAPOCTKIB POCIHH 3
Sniscbkoro 3arony, BO HAEC ta pedepentnux Bonoiim, ae CIIIIBPJl e nepeBuirye
3,2 Mkl p/rop, 3aeKHICTh BIpOTiAHO JIiHINHA, 3 MaTuM KyToM Haxuiy. Lle Moxe cBiguuTH
npo 30UIbIIEHHS HEOAHOPIAHOCTI HACIHHEBOTO Matrepialy 31 30UTbIIEHHSM TPUBAIOCTI
nepiofy crnokoro. Takok MOXHAa MPUIYCTUTH BIUTUB 4acoBOTO (hakTopa Ha (Pi310JI0TO-
010X1Mi4HI MPOLIECH POPOCTaHHS HACIHHA POCIHH 3 BogoiiM U3B.

3a gosu JAI'O 75 T'p cmocrepiraBcs eQeKT NPUTHIYEHHS, IO TPOSIBISBCS Yy
3HIDKEHH1 JKUTTE3JATHOCTI 3€pHIBOK pociuH 3 03. Bepbume Tta BO YAEC no
MEePEAKPUTHIHOTO Ta KPUTUYHOTO PiBHS BiAmoBimHO. 3a mo3u 150 ['p BWKHMBaHICTH
HAaCIHHEBMX TApPOCTKIB pOCIMH 3 03. BepOHe TOpIBHAHO 3 KOHTPOJbHUMU
HEONPOMIHEHUMH NTApOCTKaMH 3MEHIuacs Maiike y 12 pasis, 3 BO HAEC —y 6 pasis, 3
03. ['miboke — y 3 pasu. UymMBICTh MOKa3HHWKA BM)KMBAHOCTI HACIHHEBHX MapOCTKIB
ouepety 3BuuaiiHoro o JI'O 3menmyBanacs y rpamienti miasumienns CIIIBP/, o,
WMOBIPHO, CBITYUTH MPO BHUILY PaJIOCTIHKICTh HACIHHEBOIO TOTOMCTBA, 3yMOBJICHY
paaioalaTHBHUMHU MPOIECaMU Y TIOKOJIIHHIX POCIIUH, 5Kl 3a3HAIOTh HU3bKOIHTEHCHUBHOTO
TPUBAJIOTO MOHI3yBaJIBHOTO OMPOMIHEHHS Y Bojoiimax U3B.

POCTOBI IIOKA3ZHUKH KOPEHIB TA JIMCTKIB HACIHHEBUX
MAPOCTKIB OYEPETY 3BUYAHHOI'O 3A PI3HUX PEXKUMIB
OIMPOMIHEHHSA

dakTOpu XPOHIYHOTO Ta J0JATKOBOTO TOCTPOTO OMPOMIHEHHS BIPOTiAHO BILUIMBAIU
Ha JIOBXKMHY TApPOCTKIB HACIHHS OYEPeTy 3BMUYAWHOTO, IO MIATBEPIHPKEHO pe3ybTaTaMu
nBodakTOpHOrO  aHamizy. BiporigHicTe BIUIMBY TPHUBAJOr0 HU3BKOIHTEHCHBHOTO
onpoMiHeHHs 3 motyxHIicTIO 103 0,03, 1,9 1 34 MxI'p/rog ta JII'O y nmo3zax 25, 75 Ta
150 I'p 3 moryxHictio 0,5 ['p/c, a Takok iXHBOI CYMICHOI Jii Ha JUHAMIKY JIHIHHUX
MOKa3HUKIB HACIHHEBUX MApOCTKIB O4epeTy 3BHUaitHoro 3 KuiBchbkoro Bomocxoswuina, BO
YAEC Tta 03. ['muboke miATBEpIKEHO pe3yibTaTaMu KOPEJSIIHHOTO Ta ABO(PAKTOPHOTO
aHaji3iB npu piBHsx 3Hauymocti P = 0,80 1 P = 0,95-0,99, BianosiaHo.

3aTpuMKa MPOPOCTAHHS HACIHHSA 1 YNOBUIBHEHHS POCTY HACIHHEBUX MapOCTKIB
ouepery 3BH4aiiHOTO 3 BogoMM U3B nocumoBanucs 3a AI'O y go3ax 25, 75 ta 150 I'p y
MOPIBHSHI 3 HACIHHAM 3 pedepeHTHOI BoJoimMu (puc. 4).

JluHaMika pOCTOBUX MPOLIECIB KOPEHIB Ta JIMCTKIB HACIHHEBUX MApOCTKIB POCIUH 13
BozoiiM U3B mimnopsakoByBanacs eKcrnoHeHLiiHii 3anexnocti (R? = 0,89-0,997 Ta
0,93-0,999, BiamoBigHO). PicT KOpeHIB Ta JUCTKIB HACIHHEBUX IAPOCTKIB POCIUH 3
pedepeHTHIX BOIOMM IiANOPSAAKOBYBaBCs HiHiMHIM 3anexnocti (R? = 0,75-0,99 i 0,83~
0,96, BiaIOBIIHO).

B pesynbrari BCTAaHOBJIICHO BIPOTITHY OOCPHEHY KOPEIAIINHY 3aleKHICTh MK
o300 JAI'O 1 JOBXMHOIO KOpEHIB Ta JHCTKIB HACIHHEBUX MApPOCTKIB MpH PiBHI
sHagymocti P =0,8. KoedimienT kopemsiii, BiANOBIAHO, CTAaHOBHWB I HACIHHEBUX
MapocTkiB pocnuH 3 03. Bepone: —0,99 ta —0,94; 3 BO YAEC: —0,89 ta —0,80; 3
03. I'mudoke: —0,93 ta —0,89.
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KonTponn 25 75 150

Jlo6a nociay / Jlo3a momatoBoro onpomineHHs, ['p
B - - -- Cepenns noBxkuHa KopeHsi, ] ——CepeaHs T0BKHUHA JINCTKA

Puc. 4. CepenHsa 10BXMHA KOPEHIB 1 JIUCTKIB y HACIHHEBUX MAPOCTKIB OYEPETY
3BUYaitHOrO: a — 03. BepOHne (pedepentna Bogoiima), 6 — BO HAEC, 6 — 03. ['mnboxke

Perpeciiinuii aHani3 BUSBHB EKCHOHEHINNHY 3alexHICTh Mk jgo3ot0 'O Ta
JIOBXKHHOK KOPEHIB 1 JIMCTKIB HACIHHEBUX MAPOCTKIiB pociauH 3 Bogoim U3B (R? = 0,80
0,92 1 0,72-0,84, BiANOBiAHO). Y KOpEHIB 1 JUCTKIB HACIHHEBUX IMApPOCTKIB POCIUH 3
03. BepOue Taka 3anexnicts Oyna miniiiroro (R? = 0,99 ta 0,87, BiamosigHo).

PesynpTaTi gochiKeHb CBiTYaTh PO HASABHICThH BIIXWJICHb Y JUHAMIIl POCTOBHUX
MPOLECIB HACIHHEBOI'O MOTOMCTBA OYEpETy 3BHUAWHOTO y BOJOMMAX 3 PaJiOHYKJIIIHUM
3a0pyTHEHHSIM.

[TomiOHI MOpYIIEHHS CHOHYKaOTh A0 MPUIYIICHHS MNpO paaialiiiHO 1HAYKOBaHI
3MiHA Y (131070r0-010XIMIYHUX TIpoIlecax, IO BIJMOBIAAIOTH 3a PICT MAPOCTKIB
HaciHHEBOTO noToMcTBa pociaut Bojoitm U3B, ne CIIIIBP/I ctanoButs 5,8—34 mkI'p/ro.

MOP®OJIOI'TSI HAPOCTKIB 3EPHIBOK OYEPETY 3BUYAHHOIO 3
BOJIOUM 30HU BIJUYKEHHS 3A PI3HUX PEKUMIB OITPOMIHEHHSA

[IpoanasnizoBaHO YaCcTOTy 3YyCTPIYaTBbHOCTI aHOMAJIN JKUTTE3NATHUX HACIHHEBUX
MapoOCTKIB OYEPETY 3BHUANHOTO, SIKI HE BUKJIMKAIH 3aru0esi HaCIHHEBOTO MOTOMCTBA Ta €
nposiBOM  pagioMopdo3y: XJopodinbHI aHOMalli JUCTKIB (puc. Sa, 6), TOpyUICHHS
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reoTpomnizMy (puc. 56, 2) Ta IOPYIIEHHs] OpraHoreHe3y (puc. 50—¢). OKpeMo JOCIiKEHO
HEKPO3U KOPEHIB, K1 COPUUMHSIN 3aru0eNb MapocTKiB (pUc. Sik).

0 e
Puc. 5. AHOMarnii HaCIHHEBHUX MAPOCTKIB OUEPETy 3BUYANHOTO. @, 6 — XJIopodiibHa

aHOMAJTisl JIUCTKA; 8, 2 — IOPYIICHHS T€0TPOITI3ZMY; O—€ — MOPYIIECHHSI OpraHOT€HE3Y
(0 — BIACYTHICTb KOPEHS); 24 — HEKPO3 KOPEHS

Y HaciHHEBUX TAPOCTKIB OYEPEeTy 3BUYAHHOTO 3 HAWOUIBII 3a0pyIHEHHX
pamionykiigamMu BogoitM U3B Oyiio BHSBICHO BHCOKE YHCIIO aHOMAaTii — 10 76%, Mo y
15 paziB Oinble, HiXK y 3pa3kiB 3 pedepeHTHHX BoAoWM. [lochmimkeHHs MOKa3aiu, 110
micas KIIC HaliBUIMiI BiACOTOK aHOMANii PO3BUTKY JKATTE3NATHUX MApOCTKIB
CTHIOCTepiraBcs y HaCIHHEBOTO IMOTOMCTBA OYEPETY 3BUYANHOTO 3 HAHOUIBII 3a0pyIHEHUX
Bosoiim U3B (puc. 6a).

7]
=
J

80 -
B X ropoinbai aHoMamii
JIHCTKA £ 25 -
* 60 - " IopymenHs Eh 20 -
= OpraHOreHesy 2
540 - EIlopymeHHS reoTPOmisy § 15 -
3 =
= 2 10
<20 - g
T 5
0 W . , , 0 -

Puc. 6. Jlo3oBa 3ajexHICTh BUXOy aHOMaJIIi HACIHHEBUX MAPOCTKIB OUYEpETy 3BUYAHOTO
nicnst KIIC. a — anomanii )KuTTe31aTHUX MapOCTKIB, 6 — HEKpO3H KopeHiB; 1 — 03. BepOne,
2 — KuiBcrke BogocxoBuile, 3 — BO YAEC, 4 — flHiBChKuii 3aTOH, 5 — 03. A30y4uH,

6 — 03. llaneke, 7 — 03. ['muboke

YacTka nmopylieHb OpraHoTeHe3y Ta Fe0TpOoIi3My Y HACIHHEBUX MAPOCTKIB POCIIHH 3
Bofoiim U3B y cepennbomy cranoBuna 44 ta 42%, BIANOBIAHO, a y pedepeHTHUX
BUOIpKAxX 1X KUIBKICTh He mepeBullyBasia 5% 3araibHoi KiUIbKOCTI aHOMauiid. KiibkicTh
HEKpPO3iB KOpeHIB (pUC. 66) y HACIHHEBUX IMAPOCTKIB POCIWH 3 IOJITOHHUX BOJONM
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HaOmkanach 10 25%, 110 3HAYHO BUIE, HUK y pedepeHTHuX BHOIpKax, A€ JdaHUN
NOKa3HUK HE NepeBUlllyBaB 8%.

[TopiBHsUTPHUM aHATI3 YACTOTH aHOMAaJTIM PO3BUTKY HACIHHEBUX IMAPOCTKIB OUEPETY
3BUYANHOTO 3 MOJITOHHUX BOJOWM BHSIBUB 3MEHILIEHHS KUIBKOCTI aHOMAaJIbHUX MapOCTKIB
pH 30UJIBIIIEHH] TPUBAJIOCTI MEP101y CIOKOIO (puc. 7).

14 -

30 1 mopymenas reorpomismy
HopymeRHES oprafnorenesy © 12 1
S B X 10poQii1bai aHOMATI IACTKA g 10 -
o 2
I =N 8 T
: R
z = 6 -
- )
= 10 - 5 4 -
2
I = = -2
0 h T T T - T 1 0 '_- T - T T T T T
1 2 3 4 5 6 7 1 2 3 4 5 6 7

a o
Puc. 7. Jlo30Ba 3a51exHICTh BUXO/1y aHOMAaJIi HACIHHEBUX MMAPOCTKIB 0YEPETy 3BUUANHOTO
nicist TIIC. a — anomanii )KUTTE31aTHUX APOCTKIB, 6 — HEKPO3U KopeHiB; 1 — 03. BepOwe,
2 — KuiBceke Bogocxosuile, 3 — BO HAEC, 4 — SIniBcbkuii 3aTOH,
5 — 03. A30yuuH, 6 — 03. Jlanmeke, 7 — 03. [ muboxe

KiJIbKiCTh MOpPYIIEHB, SIKI HE BUKJIUKAIM 3aru0esi HaCIHHEBOTO TOTOMCTBA POCIIHH 3
noironHux Bojaoum, miciast TIIC 3meHmunacs B 5 pasiB. Y HaCIHHEBUX MapOCTKIB POCIWH
3 pedepeHTHUX BOJIONM iX KUIbKICTh He nepeBulryBaia 7%. KiabKicTh HEKPO31B KOPEHIB
3MEHIIUJIAcs y CEPeAHBOMY Yy 2 Ta S pasiB, BIAMOBIIHO.

Po3paxoBani koeQill€eHTH KOpemsalii MK BH)KMBAHICTIO HACIHHEBUX IAPOCTKIB
ouepeTy 3BMYAWHOTO Ta iX aHoMamisiMu, 31 30utbmieHHsM ao3u JAI'O Big 25 mo 75 Ta
150 I'p moxazanu BiJ’€MHHM 3B’SI30K JJIA OUIBIIOCTI THIIB aHOMaJld y HACIHHEBOTO
nmoToMcTBa ouepety 3BuvaitHoro (|r| < 0,90; P < 0,90). Hait6inpm uytnusum 1o IO OyB
OpraHOTe€HEe3 HACIHHEBHX TMApOCTKIB, IO MIATBEP/KEHO HAWBUIIMMH 3HAYCHHSIMU
koedirienty kopessiii (|r| = 0,72-0,90; P <0,90).

BUCHOBKHA

Ha miacTaBi noChiKeHHs KUTTE3IaTHOCTI, OCOOIMBOCTEN POCTY 1 MOP(DOIOTIUHHUX
MOPYIIEHb Y HACIHHEBOTO TOTOMCTBA OYEPETY 3BUYAMHOTO BOJAOMM YOpHOOUIBLCHKOT 30HU
BiquykeHHs: (U3B) 3a pi3HOI TpHBAJIOCTI TEPIOLy CIOKOK, a TaKOX JOJATKOBOTO
rOCTpOro ONPOMIHEHHS, Ta 3 YypaxyBaHHAM pe3yJbTaTiB MOJICTIOBAHHS JUHAMIKH
HAKOIMWYEHHSI 0YEPEeTOM PaJiOHYKJIIJIB CTPOHIIO Ta 11€3110, BCTAHOBIICHO, 110 TPHUBAJe
HU3BKOIHTEHCUBHE HOHI3YBaJIbHE OMPOMIHEHHS BUKIIMKAE YMCICHH1 TOPYIICHHS PAaHHBOTO
OHTOT€HE3Y POCIHHH.

1. MogenroBanns auHamiku posmominy PSr ta B'Cs mik aGiormanumu Ta
O10TUYHMMH KOMIIOHEHTaMH O3epHuX exocucteM U3B CBiqUWTH MpO HASIBHICTH ABOX
YaCOBUX MEPIOAIB — MEPIOAY «IHTEHCHUBHUX 3MiH» Ta MEPIOAY «IMHAMIYHOI pIBHOBArm»,
CepeIHBbOIO TPUBATICTIO 5 Ta 15 pokiB, BiAnoBiAHO. [IpoTsiromM nepuioro nepioay pociuHu
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HAKOIUYYIOTh Maii’ke MOJIOBMHY Bij po3paxoBaHOro 3a 20 MOAEIbHHX POKiB BMicTy %°Sr
ta ¥'Cs. V nepioj 1MHaMi4HOT piBHOBAarW akTHBHICTH PaJiOHYKIiAiB y Giomaci pociuH
3MIHIOETHCSA MOBUIBHO. OTpUMaH1 MO € CTINKUMHU.

2. Jlyig HaCIHHEBOT'O MOTOMCTBA OUYEPETY 3BUYAMHOTO 3 BojoiiM U3B BcTaHOoBIEHO
710303aJIe)KHE  3MEHIIEHHS TOKAa3HUKIB IKUTTE3JATHOCTI B Jlala3oHi MOTY>XHOCTI
NOTJIMHEHO1 103U onpoMiHeHHs 0aThKiBCbkuX pociaud 0,03—34,0 mxI'p/roa. IlokasHuku
CXOKOCTI Ta JKUTTE3TATHOCTI HACIHHS pochnuH 3 Boaoiim U3B y cepemnpbomy Oymu
HwkunmMu 'y 1,4 ta 1,8 pasziB, a MOKa3HUKUA €HEpPrii MPOPOCTAaHHS Ta BHXKUBAHOCTI
napocTkiB — y 2 ta 1,2 pasu, BIANOBIAHO, 3a aHAJOTIYHI MOKa3HUKHU HACIHHS POCIUH 3
pedepeHTHUX BOIOIM.

3. 30uIbllIeHHs] TPUBAJIOCTI MEPIOAY CIIOKOK 3€PHIBOK OuepeTy 3BHUYaitHoro 3 30
10 160 116 cynpoBOKYBajIOCh BITHOBJIECHHSM >KUTTE3JATHOCTI HACIHHEBOTO MOTOMCTBA
pocauH 3 BojgoiiM U3B. CxoxicTh Ta €Hepris MPOpPOCTaHHS HACIHHS POCIMH 3 BOAOHM
U3B y cepennbomy 3poctanu Ha 10 ta 15%, Ha BinmMiHy BiJ 3HMKEHHS Ha 28 T1a 32% y
pedepentHux Bubipkax. Ilepion cxoxkocti ckopoTtuBcs y 3,0 ta 1,5 pasu, BiJIOBITHO.
BwxuBanicTe mapocTkiB 3poctana Ha 4-28% y Bogoitmax U3B Ta nHa 10-22% vy
pedepeHTHUX BOAONMAaX.

4. Ilicma TpuUBaNOro NEpiojly CIOKOK KUIBKICTh aHOMANiil JKUTTE3IaTHUX
MAapOCTKIB Ta HEKPO31B KOPEHIB MAPOCTKIB pOCIHH BoaoM U3B 3Hu3MNacsa y cepeqHboMy
B 5 Ta 2 pasu, BIANOBIAHO, TOMI SIK KUIBKICTh aHOMAaJiil HACIHHEBUX MApOCTKIB POCIUH 3
pepepeHTHUX BOJOWM MPAKTUYHO HE 3MIHWJIACA, & KUIbKICTh HEKPO3IB KOPEHIB
3MeHIIuIacs y S5 pasziB. 3a MOTYKHOCTI MoriauHeHoi ao3u 5,8-34 MkI'p/ron KiuTbKiCTh
MOpPYLIEHb OPraHOTe€HEe3y MAapOCTKIB Y CEPEIHbOMY BJBIYl 3MEHILNJIACS, OJTHAK IX YacTKa
B1JI 3araJIbHOT KUJIBKOCTI MOPYILIEHb 3pocia y 2 pa3u. 3a HaUBUIIUX MOTYXHOCTEH 103y 10
ta 34 Mk['p/ron KUTBKICTh MOPYIIEHb T€OTPOII3MY 3MEHIIMIAcA B 4 pa3u, a X 4acTKa Bij
3arajibHOi KIJIbKOCTI aHOMaTii — y 2—3 pasu.

5. JloBkHMHAa KOPEHIB HACIHHEBUX NAapOCTKIB pociuH 3 Bomoim U3B micns
JI0JTAaTKOBOTO TOCTPOro onmpoMiHeHHs y 1031 1 ['p B cepeanbomy 30umbimmnaca Ha 19% y
MOPIBHSIHHI 3 KOHTPOJIbBHUMH HEONPOMIHEHUMHU TapocTkamu. Y pedepeHTHUX BHOIpKax
OUIBII YyTIMBUMH JI0 i1 JOJIATKOBOT'O OMPOMIHEHHS OYB MOKAa3HUK JOBKUHU JIUCTKIB, 1110
30UTbLIYBaBCA y cepelHboMy Ha 14% y MOPIBHAHHI 3 HEOPOMIHEHUM KOHTPOJIEM.

6. onaTkoBe ONMpPOMIHEHHS HAaCiHWUH pociiuH 3 BojoiiM U3B y goszax 25, 75 ta
150 I'p cnpuuuHSAIO 3MEHIIECHHS JTIOBXKUHU KOPEHIB Ta JUCTKIB Ha 40%, a X aKTUBHUI
picT mouyuHaBcgd Ha 7 110 Mi3HINIE MOPIBHSHO 3 KOHTPOJiEM. Y HACIHHEBHUX MApOCTKIB
pociuH pedepeHTHOI BOJONMU TaKOi 3aTPUMKU HE BUSBJICHO, a JOBXXKHMHA KOPEHIB 1
JUCTKIB 'y cepennboMy 3MeHmmiacs Ha 30%. JluHamika pocTy KOpEHIB Ta JIMCTKIB
HACIHHEBMX IMAPOCTKIB POCIUH 3 peEepeHTHOI BOJONMU XapaKTepHu3yBaiacs BIPOTiIHOIO
miniaOoIO (P = 0,05-0,22), a 3 Bomoiim U3B — excnonenttiitHoro kpusoro (p = 0,008-0,14).

7. Kimpkicte MOpGOJIOTIYHMX aHOMaJiii HACIHHEBHX IAPOCTKIB  OYEPETY
3BU4aitHoro 3 BojonM U3B B cepennpoMy y 13 pasiB nepeBuiiyBaia pedepeHTHI BUOIPKH,
MEPEBAKHO 32 PAaXyHOK MOPYIIEHb OpPraHOTeHe3y Ta re0TPOMi3My, YacTKa SIKUX CsAraia,
BiAMOBIHO, 63 Ta 73% Bijg 3aranbHOI KUIBKOCTI aHOMAJIiH, Ha BIAMIHY BiJ pedepeHTHOI
BHUOIPKH, JI¢ 3araJibHa KIJTBKICTh aHOMAJTI MApOCTKIB HE MepeBuliryBaia 5%, B OCHOBHOMY
3a paxyHOK MOPYIIEHb T€OTPONI3ZMY Ta XJIOpOPIIbHUX aHOMAJIIH JTUCTKIB.
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8. HacimneBe moTomMcTBO odepery 3 Bojaoim U3B  xapaktepusyBanocs
MIJBHUIICHHSAM CTIHKOCT1 0 JIOJATKOBOTO TOCTPOI'O ONMPOMIHEHHS Y TPAJI€EHTI 3pOCTaHHS
MOTY>KHOCT1 TOTJIMHEHO1 XPOHIYHOI J03W Ha OaThbKIBCHKI POCIMHM Y miana3oHi 1,9—
34,0 mxI'p/roa. 3a 3pocTaHHs J03W JOJATKOBOTO ompomiHeHHs 3 25 mo 150 I'p, mpu
MNOTYXHOCTSIX TOTJIMHEHO1 J03UW XpoHiuHOoro ompominenHs 1,9 ta 34 wmkl'p/rog,
BIDKMBAHICTh HACIHHEBHX MApOCTKIB O4YepeTy 3BMYaiHOTrO 3 BoxoitmM U3B 3Hm3unace y 6
Ta 3 pa3u, BIAMOBITHO, a 3 peepeHTHOi BogoiMu — y 14 pa3siB.

9. XponiuHe paaioHyKIiIHE 3a0pyAHEHHS Bo1oiM U3B mpu3BoAUTh 10 MOPYIIECHD
Yy PO3BUTKY HACIHHEBOTO TTOTOMCTBA OUEPETY 3BUUAHOTO Ha PAaHHIX CTaliIX OHTOTCHE3Y.
BwxuBaHiCTh HAacCIHHEBUX NApOCTKIB, MOPPOMETPHUYHI TMOKA3HUKU JUHAMIKH POCTY
KOPEHIB Ta JIUCTKIB, 3arajibHa KUIBKICTh MOPYIIEHb JKUTTE3TATHUX MApOCTKIB BIPOTiTHO
B1JI00pa)KaloTh BIUIMB PaJliallifHOr0 YMHHUKA HA OYEepeT 3BUYAWHUNA 1 MOXYTh OYyTH
PEKOMEHI0BaH1 JIJIsl OL[IHKU YPa)KeHHsI POCIMH OYEpeTy 3BUYAMHOIO 32 YMOB XPOHIYHOI'O
BIUTMBY HOHI3YBaJIbHOTO ONMPOMIHEHHS y 3a0pyAHEHUX PAAIOHYKIIIIaMU BOJOMMAX.

CIIMCOK ONMYBJIIKOBAHUX MPALb 3A TEMOIO JJUCEPTAILIII

Cmammi y ¢paxoeux 6u0auHsx

1. [lleBuoBa H.JI., SIBHOK A.A., ['ynko JI.I. BrumB XpoHiuHOi Aii 10HI3yHO4O1
paziaiiii Ha HACIHHEBE MOTOMCTBO OYEPETY 3BMUYAWHOTO y BojoimMax YopHOOMIBCHKOI
30HM BimuyxeHHs. /Jonosioi HAH Ykpainu. 2012. Ne 3. C. 162-167. (06pobra Oanux,
yuacmo y aHanizi OaHUX ma HANUCAHHI CMmammi).

2. Shevtsova, N.L., Yavniuk, A.A., Gudkov, D.l. Effect of rest period on
germination of the common reed seeds from the water bodies of the Chornobyl exclusion
zone. Hydrobiological Journal 2014. Vol. 50. Iss. 5. P.7888. (o6pobxa oanux, yuacms y
AHANI3] OQHUX MA HANUCAHHI CIMAMMI).

3. AABHwk A.A., IlleBmoBa H.JI., I'yaxoB JI.I. AHomamii TapoCTKiB odepeTy
3BUYAMHOTO Yy BOJIOMMAax 3 PI3HUM pIBHEM pPaAlOHYKIIAHOTO 3a0pyaHeHHs. Haykosi
3anucku TepHoninibcbK020 HAYIOHALHO20 Neda2o2iuHo20 yHigepcumemy im. B. I'namioka.
2014. Nel. T. 58. C. 71-76. (0ob6podra Oanux, ywacme y auanizi OaHux ma HANUCAHHI
cmammi,).

4. siBaok  A.A., IlesuoBa H.JI., T'ynkoB J.I. Orminka BIJUBY [10JaTKOBOTO
pagiaiiHOTO ONPOMIHEHHS Ha MOpP(OMETpPUYHI TMOKA3HWKH HACIHHEBUX IMApPOCTKIB
Phragmites australis i3 Bomoitm YopHOOMIBCHKOT 30HHM BIMUYXKCHHS. YKpaiHcoKuil
oomaniunui  ocypuan. 2015. Ne 5. T. 72. C. 446-453. (yuacmev y npoeedenHi
ekcnepumenmis, 06podyi OaHux, aHanizi ma HANUCAHHI CMAmMmi).

5. AABHwk A.A., IlleuoBa H.JI., I'yakoB JI.I. Anomanii mpopocTaHHS HAaCiHHS
ouepeTy 3BHYANHOTO 3 BOJA0MM YOpHOOMILCHKOT 30HU BIUY>KEHHS 32 YMOB JI0JaTKOBOTO
roCTpOro  MOHI3YBaJIBHOIO  ONpOMiHEHHA. Haykosi  3anucku  Tepnoninbcvkoeo
HAYIOHAIbHO20 Nedazociuno2o yHieepcumemy im. B. 'namwoka. 2016. Ne 1 (65). C. 51-60.
(yuacmo y nposedenni excnepumenmis, 00pooOYi OAHUX, AHANI3] MA HANUCAHHI CMammi).

6. Gudkov D.l.,, Shevtsova N.L., Pomortseva N.A., Dzyubenko E.V.,
Yavnyuk A.A., Kaglyan A.Ye., Nazarov A.B. Aquatic plants and animals in the
Chernobyl exclusion zone: effects of long-term radiation exposure on different levels of
biological organization. Genetics, Evolution and Radiation / V. Korogodina, C. Mothersill,



16

S. Inge-Vechtomov, C. Seymour (Eds.). Cham: Springer International Publishing AG,

2016. P. 287-302. (06pobka excnepumenmanvuux OaHux ma y4acms y ix anaunizi).

Ilamenmu
1. KyrnaxmenoB 10.0., MarBeeBa 1.B., Kpaseup M.O., SBHIOK A.A.,
[lerpycenko B.I1.,, bopyns H.B. Cnoci0 pexoHCTpykKIii Ta MpOrHO3y 3a0pyaHEHHS
exocucteMu nosmoTanTamu: nat. 101677 Ykpaina: MIIK 2015.01; 3assn. 02.04.15, omy6u.
25.09.15, bron. Nel8. (o6pobra ma ananiz oanux, po3pooka mamemamuynux mooenell,
yuacmo y CmeopeHHi namenmy).

Cmammi y iHuux nepioOudHUx HayKo8ux 6UOAHHIX

1. T'ynxor /. 1., llleBunoBa H.JI., SIBHIOK A.A. BIUIUB XpOHIYHOTO 10HI3YIHOUOTO
ONMPOMIHEHHS Ha TPOPOCTAHHS Ta CXOXICTh HACIHMH OYEpeTy 3BUYAMHOIO. BicHUK
Hayionanvnoeo asiayitinoeo ynisepcumemy. 2011. Bum. 47. Ne 2. C. 131-136. (06pobka,
yuacme y aHanizi OaHUX ma HANUCAHHi cmammi).

2. Kutlakhmedov Yu.O. Yavnyuk A.A. Radionuclides Behaviour Modelling of
137Cs and *°Sr in Glyboke and Daleke Lakes of Chernobyl Exclusion Zone. Proceedings of
the NAU. 2013. Vol. 54. No 1. P. 101-105. (o6pobra ma ananiz excnepumeHmanibHux
OAQHUX, YYACMb Y HANUCAHHI CIAMmMI).

3. IesmoBa H.JI., T'ymkoB JI.I., SIBHIOK A.A. OIliHKa XUTTE3TATHOCTI
HAaCIHHEBOTO IMOTOMCTBA OYEPETy 3BUYAMHOTO B YMOBaX TPHUBAJIOIO pajialiitHOTO
OTIPOMIHEHHSA. Bicnux Kumomupcovkoeo HayioHAIbHO20 a2pOoeKoNI02iUHO20 YHIBepCumeny.
2016. Nel (55). T. 3. C. 54-65. (0o6pobkra Oanux, yuacme y anaunizi ma HANUCAHHI
cmammi).

Mamepianu ma me3u 0donosgioeti KoHpepenyiti

1. Yavnyuk A.A., Protsenko O.N., Shevtsova N.L., Gudkov D.l. Some
Morphological and Productional Changes of Hydrobionts within the Chernobyl Accident
Exclusion Zone. 37th Annual Meeting of the European Radiation Research Society:
Abstract book (Prague, Czech Republic, 26th — 29th August 2009). Prague: 2009. P 126.
(Hanucanmnsi me3, 06podxka ma ananiz ekcnepumeHmatbHux OaHux).

2. SIsaok A.A., IlleBuoa H.JI., I'ynkoB JI.W., Jleuenko .M. Ilokazarenu
KU3HECIIOCOOHOCTH CEMSIH TPOCTHHUKA OOBIKHOBEHHOrO B BojoeMax YepHOOBUIbCKOMN
30HbI OTUYyXJeHus. Caxaposckue umenus 2010 cooa: skonocuueckue npooaemol XXI sexa:
MmaTepuasibl  10-i MexayHAapoaHOW Hay4dHOW koH(epenimu (r. MwuHck, PecrmyOmuka
benapycs, 20 — 21 mas 2010 r. B 2 4u.). Munck: MI'QY um. A. JI. Caxapona, 2010. Y. 2.
C. 60-61. (Hanucanus me3s, 06pobka ma anaiiz eKCnepumeHmanibHux OaHux).

3. I'ynkos JI.U., leBnoBa H.JI., [I3t06erko E.B. Hazapos A.B., IIponenko O.H.,
ABHw0OK A.A. DPPexThl XPOHUUYECKOTO PATUANUOHHOTO BO3JACUCTBUS Y THIAPOOHMOHTOB
4epHOOBUIbCKOW  30HBI  OTUYXACHUS. [soicenvie memanivl U PAOUOHVKIUOLL 8
oxkpydcaower  cpede:  Marepuanbl VI MexayHapogHOW — Hay4HO-NPAKTHYECKOU
koH(pepennuu (r. Cemeit, Kazaxcran, 4—7 despans 2010 r.). Cemeit: 2010. T. 2. Cexk. 7.
C. 354-359. (Obpodra ma ywacme y ananizi eKCnepuMeHmMaibHUX OAHUX).

4, lenora H.JI., SAABHIOK A.A., I'ynxoB JI.I. AHami3 moKa3HUKIB KUTTE3MATHOCTI
HACIHHS 0YepPeTy 3BUYANHOTO y BojoiiMax YopHOOMILCHKOT 30HM BIIUYKEHHS. /{6adysmb



17

n’amo pokie Yopnobunvcvkoi kamacmpogu. besnexa maiibymuvoeo: 30ipka  Te3
MikHapoaHoi KoHpepenmii (M. Kui, 20-22 xBiths 2011 p.). K: 2011. C. 241-242.
(O6pobka danux ma yuacme y ananizi ma HANUCAHHI mes).

5. llesnora H.JI., I'yakos JI.1., Karnsua O.€., SiBHIOK A.A. BIiuB HU3bK01030BOTO
XPOHIYHOT'O OINPOMIHEHHS Ha TEHETHWYH1, MOP(QOJIOTIUHI Ta PENPOAYKTUBHI TMOKA3HUKHU
ouepera 3BMYAHOTO y BoAoWMax YOpHOOMIIbCHKOI 30HH BiIUYXEHHS /[6adysams n’samo
poxie Yopnobunvcokoi kamacmpogu. besnexa maiibymuvoco: 30ipka T€3 MIKHAPOIHOI
koHpepenmii (M. Kuis, 20-22 xsitasa 2011 p.). K: 2011. C. 243-244. (Ob6pobka
eKCNepUMEHMAIbHUX OAHUX, YUACTDb Y AHALI3] MA HANUCAHHI me3).

6. Yavnyuk A.A., Shevtsova N.L., Gudkov D.I. Study of Abnormalities During
Early Ontogenesis of the Common Reed’s Germs in Conditions of Long-Term lonizing
Radiation Impact. 14th International Congress of Radiation Research: abstract book
(Warszawa, Poland, 28 August — 1 September 2011). Warszawa: 2011. P 236.
(Hanucanmnsi mes, 06podxa ma yuacmo y aHanizi eKCNepUMEHmMaibHux OaHUXx).

7. Yavnyuk A.A., Shevtsova N.L., Gudkov D.l. The Common Reed Seeds’
Viability from Water-Bodies with Different Levels of Radioactive Contamination. 13th
International Congress of the International Radiation Protection Association: IRPA13
abstracts (Glasgow, Great Britain, 13-18 May, 2012). Glasgow: 2012. P. 1103.
(Hanucanmns mes, 06podoxka ma ananiz eKkcnepumeHmanbHux OaHux).

8. sIBHiok A.A., lllesnosa H.JI., I'yakos /I.I. BB XpoHIYHOTO HOHI3yBaJIBHOTO
BUIPOMIHEHHSI HA JKUTTE3/IaTHICTb HACIHHA OYEpEeTy 3BHUYAMHOrO y BOJOMMAax pi3HOTO
tuny B YOpHOOMIBCHKIM 30HI BIIUYKEHHA. Ekonociuna 6Oesneka Oepoccasu: Te3U
nomnoBinei BceykpaiHChbkOi HAayKOBO-TIPAKTUYHOI KOH(EpEeHIli MOJOAMX BYEHHX Ta
cryaentiB (M. Kuis, 17-18 kBitas 2012 p.). K.: HAY, 2012. C. 201-202. (Hanucanms
me3, 06pobKa ma ananiz eKCnepuMeHmMaibHUX OaHUX).

9. IlleBumoBa H.JI., SBHwok A.A., I'ynkoB /JI.I. Bumi BomHi pociuHH B
€KOJIOTIYHOMY HOpPMYBaHHI. Exonociuna 6esneka: npoOnemu i WIAXU BUPIUEHHS.
marepianu VIl MixaapoaHoi HaykoBO-TIpakTU4YHOI KoH(pepenii (M. Anymra, AP Kpum
10-14 Bepecus 2012 p.). Xapkis: 2012. C. 212-218. (Obpobra excnepumenmanvhux
OAHUX, YYACMb Y AHANIZE OAHUX MA HANUCAHHI me3).

10. sIBawok A.A., Illesuosa H.JI., T'yaxkoB .M. Dddextsr Mampix 103
MOHM3UPYIOIIETO M3TYYCHHs Y TPOCTHUKA OOBIKHOBEHHOTO B BOJOeMax UepHOOBLIBCKOM
30HBI OTUYXJeHUsI. Manvie 003bl: MaTepuanbl MexayHapoAHOW HaydHOU KOH(EPEHIINH,
nocBseHHo 25-neruto  Muctutyra paauobuonorun HAH benapycu (r. MuHCk,
Pecnybnuka benapych, 2628 centsiops 2012 r.). Munck: MHCTUTYT paanoOUOIOTHH,
2012. C. 157-159. (Vuacmo y nanucanni mes, o6pobyi ma ananizi eKCnepumeHmaibHux
OaHUX).

11. siBHok A.A., IllesmoBa H.JIL., I'yakoB [I.I. Edextn xpoHIYHOTO Ta TOCTPOTO
HOHI3YBaJIbHOTO BHUIPOMIHEHHSI B OYepeTy 3BHUYAMHOTO y BoaoWmax YopHOOMIbCHKOT
30HU BIMUYKEHHS. FEkonociuna 6Oe3nexka Oepxcasu: Te3u JOmNOBined BceykpaiHcbkoi
HAyKOBO-TIPAKTHUUHOI KOH(PEPEHLIIi MOTOANX YUeHUX Ta CTyAeHTIB (M. KuiB, 16—18 kBiTHS
2013 p.). K. HAY, 2013. C. 203-204. (Hanucamns me3,  o0bpobka ma auanis
eKCNepUMEHMATIbHUX OAHUX).

12. lavniuk A.A., Kutlakhmedov Iu. O. Box Models of ¥’Cs and %Sr
Radionuclides Migration in Glyboke and Daleke Lakes within Chernobyl Exclusion Zone.



18

1V Bceykpaincokuii 3’130 eKo/02i8 3 MINCHAPOOHOK ydacmio: MaTepialu MIDKHapOAHOI
koHpepenIti (M. Binauns, 25-27 Bepecus 2013 p.). Binaunsg: sugaBauintso BHTY, 2013.
C. 436-438. (Hanucannus mes, 06pobka ma ananiz eKCnepumeHmaibHux OaHux).

13. SIBHwok A.A. JKUTTE3MaTHICTH MAPOCTKIB OYEpPETy 3BHYAMHOTO 3a YMOB
XPOHIYHOT'O Ta TOCTPOrO BIUIMBY HOHI3ZYBAJIBHOTO BUIIPOMIHEHHS. AKmyanvHi npoodiemu
cyyacHoi  ciopoekonocii: 30lpHMK MaTepialliB HayKOBO-TIPAaKTUYHOI KOH(epeHIi,
npucBsiueHoi 95-piyuto 3acHyBanHs HarionansHoi akanemii Hayk Ykpainu (M. KuiB, 5—6
mucromanga 2013 p.). K.: Iacturyt rimpo6ionorii HAHY, 2013. C. 104-105. (Hanucanus
mes, 00poOKa ma aHani3 eKCnepuUMeHmalbHUX OAHUX).

14. lavniuk A., Shevtsova N., Gudkov D. Dynamics of growth processes of the
common reed’s seed from water bodies in the Chernobyl exclusion zone after additional
irradiation. Third International Conference on Radiation and Applications in Various
Fields of Research: book of abstracts (Budva, Montenegro, June 8-12, 2015). Budva,
2015. P. 456. (O6pobka oanux, ywacme y ananizi ma HanucanHi mes).

15. sIBHwok A.A., [lleBiioBa H.JI., I'yakoB JI.I. PocToB1 nporiecu mapocTKiB HACIHHS
OouepeTy 3BUYAHHOTO B YMOBAax XpPOHIYHOTO Ta JOJATKOBOTO TOCTPOTO HOHI3YBaJbHOIO
onpomineHHsa. VI 3’i3q Pamiob6ionoriyHoro ToBapucTBa YKpaiHU: TE3W AOMNOBiIEH (M.
Kwuis, 5-9 wxoBtHs 2015 p.). K., 2015. C. 139. (OOpobka naHux, y4acTb y aHaii3l Ta
HAIMCaHHI TEe3 ).

16. sAABniok A.A., lllesnosa H.JI., I'yaxoB JI.I. Anomainii mapocTKiB HaciHHS
ouepeTy 3BUYAHOTO 3 BOJA0MM YOpHOOMILCHKOT 30HU BIUYKEHHS 32 YMOB J10JJaTKOBOTO
HoH13yBabHOTO omnpoMiHeHHsA. XXIII wopiuna Haykosea «ougepenyia I[Hcmumymy
s0epHux oocniodcenv HAH Yxpainu: te3n nonosinen (M. Kuis, 1-5 mororo 2016 p.). K.,
2016. C. 198-199. (Hanucanus me3, 06pobka ma anaiiz excnepumeHmanibHux OaHux).

17. sk A.A., Kyrmaxmenor F0.0. Kamepni Mojeni MOBEAIHKH PagiOHYKIIIB
137Cs ta *°Sr B 03epi ['muboxe YopHOOUIBLCHKOT 30HU BimuyxkenHs. 1] naykoso-npaxmuuna
KoHghepenyisi monooux suenux «Cyuacua 2i0poexonocisn: micye HAYKOBUX OO0CIIONCEeHb y
BUpIUEHH] akmyaibHux npoobiaemy: 30ipHuk matepianis (M. Kuis, 6—7 sxoBTHs 2016 p). K.:
Iactutyt rigpoodionorii HAHY, 2016. C. 60-62. (Hanucanns mes, obpobka ma ananis
eKCNEPUMEHMATbHUX OAHUX).

18. sIBHok A.A., llleBuosa H.JI., I'yakoB [I.I. TlopyiieHHs po3BUTKY HAaCIHHEBOTO
MOTOMCTBa ouepery 3BuYaitHoro Phragmites australis 3a ymoB pamioHyKIiIHOTO
3a0pyaHeHHst BojnouM. XXIV Il]opiuna wnaykosa «oHugepenyia I[ncmumymy soepHux
oocniodcenv HAH Vxpainu: Te3m gonosiaeit (m. Kuis, 10—13 kBitusa 2017 p.). K., 2017. C.
217-218. (Hanucanus mes, 06pobka ma ananiz eKCnepumeHmaibHux OaHux).

19. sIsawok A.A., llleuosa H.JI., I'ynkoB /[.I. BB TpuBanocti JaTEHTHOIO
Mepioly Ta PeXUMIB ONMPOMIHEHHS Ha KUTTE3JATHICTh HACIHHEBOTO MOTOMCTBA OYEPETY
3BUYANHOTO 3 BOJIOMM YOpHOOMIBCHKOI 30HU BIAUYXKEHHS. Booa: npobremu ma wLisaxu
supiuients: 30ipHUK cTtateld HaykoBo-mipakTudHOi KOH(EpEeHIii 13 MIKHAPOTHOIO YYACTIO
(M. Kutomup, 5-8 munus 2017 p.). Kuromup: Bua-so EIl «Ykpexobiokon», 2017.
C. 299-304. (Vuacms y manucanni cmammi, 00pobyi ma aumanizi eKcnepumeHmanibHux
OaHUX).

20. lavniuk A., Shevtsova N., Gudkov D. Disorders of the initial ontogenesis of
seed progeny of the common reed (Phragmites australis) from water bodies within the
Chernobyl Exclusion Zone. 4th International Conference on Radioecology &



19

Environmental Radioactivity: Abstracts Book (Berlin, Germany, 3-8 September, 2017).
Berlin, 2017. P. 680-682. (O6pobka oanux, yuacme y ananizi ma Hanucamui mes ).

21. sABHok A.A., IleBmoa H.JI., I'yakoB JI.I. JliHiitHI TOKa3HUKH TAPOCTKIB
HACiHHS OYepeTy 3BHYAMHOTO 3 BOJOWM YOpHOOMIBCHKOI 30HM BiITUYKEHHS 3a yMOB
JIOIATKOBOT'O TrocTporo omnpoMiHeHHs. XXV wopiuna naykosa xoughepenyin Incmumymy
sa0epuux oocnioxncenv HAH Yxpainu: tesn momnosiai (M. Kui,16-20 Bitas 2018 p.). K.:
[a-t sgepuux pocmimk., 2018. C. 202-204. (Hanucawus mes, obpobka ma auaniz
eKCNepUMEHMATIbHUX OAHUX).

22. sIsnok  A.A., Illesumosa H.JI. IlokasHMKM JKHUTTE3IaTHOCTI HACIHHEBOI'O
MOTOMCTBA OYEpeTy 3BUYAMHOrO BOAOMM YOpHOOMIBCHKOI 30HM BIIUYKEHHS 3a
JOJATKOBOTO  OMPOMIHEHHS.  MidcHApoOHa  HAYKOBO-NPAKMUYHA — KOHGepeHyisn
«Yoprobunvcoka kamacmpogha. Axmyanvhi npobaemu, HANPAMKU MA  WISAXU  IX
supiuiennsay: Te3u aonosial (M. XKuromup, 2627 kBitHa 2018 p.). XKuromup: ) KHAEY,
2018. C. 334-338. (Hanucanus mes, 00pobka ma anaiiz eKCnepuMeHmaibHux Oanux).

MOJSIKA

ABTOp BHUCIJIOBIIIOE TJIMOOKY IIAHY Ta IIMPY BASYHICTH 3a IJIIJHE CMIBPOOITHULITBO,
KOHCYJIbTATHUBHY JONOMOrY, I[IHHI MOpaad Ta BCEOIYHY MIATPUMKY NpPH TMPOBEIAECHHI
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Jucepralliss TPUCBSYEHA KOMIUIGKCHOMY JIOCITI/DKEHHIO IOPYIICHh PO3BHTKY
HaciHHeBoro moromctBa Phragmites australis (Cav.) Trin. ex Steud. 3a ymMOB BILIUBY
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TPUBAJIOTO0 HU3bKOIHTEHCHUBHOI'O MHOHI3YBAJIBHOTO OMNPOMIHEHHS Ta PI3HOI TPHUBAIOCTI
nepioay CIIOKOK HAaCIHHS.

Po3po6ieHo kamepHi Mozeni nepexomy °Sr ta ¥’Cs 3 abioTHMHUX KOMIIOHEHTIB 110
BEreTYIOUMX POCIUH O4YepeTy 3BUYailHOro s exocuctem o3ep [nnboke Ta [laneke
YopuoOunbcbkoi 30HM BiauyxkeHHs (mami U3B) 3a 20-piynuit mepion Big 2000 p. mo
nporro3oBanoro 2020 p. Mogeni BepudikoBaHi 3a HATYpHHUMH JaHUMU. BusBieHO
nepiogn «IHTEHCUBHUX 3MiH» Ta «IMHAMIYHOI pPIBHOBArW» BMICTY PaIIOHYKIIAIB Yy
O6ioMaci momyJnALii OYepeTy TPHUBATICTIO Yy cepeaHboMy S5 Ta 15 pokiB, BIAMOBIIHO.
[IpoTsiroM mepmioro mepioay pOCIHMHN HAKOMUYYIOTh JI0 MTOJOBUHHU BMICTY PadiOHYKIII IIB
BiJl po3paxoBaHoro 3a 20 MOJENbHUX POKIB.

BcranoBineHo oO0epHEHY 3alekKHICTh JKHTTE3AATHOCTI HACIHHEBOTO TIOTOMCTBA
OuYepeTy BiJl TOTJIMHEHOI J03UW XPOHIYHOrO OmNpoMiHEHHs. [loKa3HMKHM CXOXOCTi Ta
AKUTTE3TATHOCTI HACIHHS pocauH BoaoM U3B Oynu Huxuumu B cepennboMy y 1,4 ta 1,8
pa3iB BIJMOBIHO, a €HEPrisl MPOPOCTAHHS Ta BMIKUBAHICTh MApOCTKIB — Yy 2 Ta 1,2 pasw,
BIJIMOBIJIHO, MOPIBHSHO 3 pehepeHTHUMHU BUOIPKAMH.

YacoBuil ¢akTop BIpOTiHO BIUIMBAB Ha >KUTTE3/IATHICTh HACIHHEBOTO MOTOMCTBA
ouepeTy. 31 3pOCTaHHSAM TpHUBAJOCTI mepioay crokoro 3 20-30 mo 120-160 xi6 yacoBuit
IHTEpBaJ MK MOSBOIO MEPIIOTO Ta OCTAHHBOI'O HACIHHEBOTI'O MAapOCTKa POCIHH 3 BOJOMM
Y3B ckopoTuBCcs Maiike y 3 pa3u, a MOKa3HUKH CXOXKOCTI, €Heprii MpopoCTaHHS Ta
KUTTE3AATHOCTI HaciHHA 3pocau Ha 10, 15T1a 22%, BianmoBigHO. Y HACIHHEBOTO
MMOTOMCTBA POCJIHMH 3 peEepeHTHUX BOJIONM YacCOBHIl 1HTEPBAI MK MOSBOIO MEPIIOTO Ta
OCTAaHHBOT'O MAPOCTKA HACIHHA CKOPOTUBCS y 1,5 pa3u, a MOKa3HUKH CXOXKOCTi, €Heprii
MPOPOCTAHHS Ta KUTTE3IATHOCTI HACIHHS, HaBIaku, 3HWXKyBanuca Ha 28, 32 ta 15%,
B1/IMOBITHO.

3a J0JaTKOBOTO TOCTPOTO OMpOMiHEHHS y 1031 1 I'p eHepris mpopocTaHHs Ta
KUTTE3NATHICTh HACIHUH POCIIUH 3 pepepeHTHUX BUOIPOK y CEpEeIHbOMY 30UIbIIUIACS HA
22 ta 11% BignoBigHo, a 3 BomouM U3B — nHa 9 Ta 4% BignmosigHo. BumkusaHICTh
MapoCTKIB HACiHHA 3 pedepeHTHHX BUOIpok 3meHmmiacs Ha 6%, a 3 Bomolim U3B —
30uTkIMIacs B cepenubomy Ha 10%. 3a mogaTKoBOTO ompoMiHEHHs y no3ax 25, 75 Ta
150 I'p BuxkUMBaHICTh MAPOCTKIB HACIHHA 3HMXKYyBanacs 10 50% y rpami€eHTI 3pOCTaHHS
MOTY>KHOCTI 1031 XPOHIYHOTO onpoMiHeHHs 10 34 MkI 'p/rox.

dakTopu XpPOHIYHOTO Ta TOCTPOrO0 OMPOMIHEHHS BIPOTITHO BIUIMBAJIM HA JOBXKHUHY
MapoCTKIB  HACIHHS  OYepeTy 3BHYalHOIo, 110 MIATBEPIKEHO  pe3yJbTaTaMu
nBodakTopHoro anamizy. CepeaHs JOBKHHA KOPEHIB Ta JIMCTKIB BIPOT1AHO 3MEHITYBaIaCs
Maibke Ha 40% y TpamieHTI 3pOCTaHHS MOTY>KHOCTI TOIVIMHEHOI JI03M XPOHIYHOTO
onpomineHHs Big 0,03 1o 34 mxIp/rog.

HaiinommupeHimmuMu aHOMaJiIMH KUTTE3IaTHUX HACIHHEBUX MApPOCTKIB OYEpEeTy
Boj0iiM U3B Gynu mopylieHHs opraHoreHe3y Ta IeoTpoMi3My. IX uyacTka Bij 3arambHoi
KUTBKOCTI aHOMAaJIbHHX TMAapoCTKiB csrana 63 ta 73% BiamoBigHO. Y MapoCTKIB HACIHHS
POCIIMH 3 peEpPEHTHUX BOJOWM 3arajbHa KUTBKICTh TAaKUX MOPYIICHb HE MEPEBUIyBaia
5%. KinpkicTh HEKPO3iB KOpeHs y pedepeHTHHX BUOiIpKax Oyna y 2 pa3u MEHIIOK, HIXK Y
BUOIpKax 3 Bojoiim U3B.

3aranbpHa KIJIBKICTh aHOMAITIN Y KUTTE3IaTHUX MApOCTKIB HACIHHA OYEpPETy BOJONM
U3B micns 30iablIeHHS TpuUBaiocTi mnepioxy crokow 3 20-30 mo 120-160 ni6
3MEHIIUIacs y 5 pasiB, a KUIbKICTh HEKPO31B KOPEHIB — Yy 2 pa3u.



21

HacinneBe moToMcTBO ouepery 3 BogoiM U3B xapakTepu3yBayiocs MiJBUIICHHIM
CTIMKOCT1 JI0 JIOAATKOBOI'O TOCTPOTO OMPOMIHEHHS Yy TPaJIEHTI 3POCTaHHS IMOTY>KHOCTI
MOTJIMHEHOI XPOHIYHO1 031 Ha 0aThKIBChKI pociuHu y aiama3oHi 1,9-34,0 mxI'p/ron. 3a
3pOCTaHHS 03U JOAATKOBOTO ompoMiHeHHsS 3 25 mo 150 I'p, mpm mOTyKHOCTAX
MOTJIMHEHO1 J103W XpoHIYHOTrO ompomiHeHHs 1,9 Tta 34 wkl'p/roa, BWXKHBaHICTH
HACIHHEBUX MAapOCTKIB oyepeTy 3BUYaiiHOro 3 Bojoiim U3B 3uusumace y 6 ta 3 pasmy,
BIJIMOBIAHO, a 3 pedepeHTHO] BooiMu — y 14 pa3is.

KiarouoBi ciaoBa: oueper 3BuuaiiHui, YopHOOWIBCHKA 30HA BiIUYKEHHS,
MPOPOCTaHHS HACIHHS, XPOHIYHE Ta TOCTpe HOHI3yBaJbHE ONMPOMIHEHHS, KUTTE3IaTHICTh
HACIHHEBOTO IMMOTOMCTBA, AHOMAJIii MMapOCTKiB, pagioMopQO3H.

ABSTRACT

lavniuk A. A. Peculiarities of early ontogenesis of the common reed Phragmites
australis (Cav.) Trin. ex Steud. in conditions of water bodies radionuclide
contamination. — Qualification research work as the manuscript.

Ph. D. thesis on biology of 03.00.17 major “Hydrobiology”. — Institute of
hydrobiology of the NAS of Ukraine, Kyiv, 2019.

The thesis is devoted to the complex investigation of ontogenesis of seed progeny of
the common reed Phragmites australis (Cav.) Trin. ex Steud. in conditions of long-term
low intensity ionizing radiation impact and different durability of seed dormant period.

The box models of Sr and **’Cs transition from abiotic components to the common
reed vegetating plants for Glyboke and Daleke Lake ecosystems of Chernobyl Exclusion
Zone (CEZ), during 20-year period from 2000 to forecasted 2020, were developed. The
models were verified on the basis of natural data. The periods of "intense changes" and
"dynamic equilibrium" of the radionuclides content in biomass of the common reed
population, with the average duration of 5 and 15 years, respectively, were found. During
the first period, plants accumulate up to half of the the estimated radionuclides content for
20 model years.

Inverse dependence of the common reed seed progeny vitality on long-term
absorbed dose, was established. Indices of germinating ability and seeds vitality of plants
from the CEZ water bodies, on average, were lower by 1.4 and 1.8 times respectively, the
germination energy and survival rate of seedlings were lower by 2 and 1.2 times
respectively in comparison with the reference samples.

Time factor had reliable impact on the common reed seed progeny vitality. When
the dormant period duration increase from 20-30 to 120-160 days, the time interval
between appearance of the first and last seedling of plants from CEZ, was reduced by
almost 3 times, and the germinating ability, germination energy and seeds vitality
increased by 10, 15 and 22%, respectively. The time interval between appearance of the
first and last seedling of seed progeny from the reference reservoirs, decreased by 1.5
times, and the germinating ability, germination energy and seeds vitality, by contrast,
decreased by 28, 32 and 15%, respectively.

In conditions of additional acute exposure at a dose of 1 Gy, the germination energy
and vitality of plant seeds from reference samples increased on average by 22 and 11%
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respectively and from reservoirs of CEZ — by 9 and 4% respectively. The survival rate of
seedlings from reference samples decreased by 6%, and from the reservoirs of CEZ —
increased by an average of 10%. In conditions of additional irradiation at doses of 25, 75
and 150 Gy, the survival rate of seedlings decreased to 50% in the dose rate gradient of
long-term exposure growing up to 34 uGy h,

The factors of long-term and acute irradiation reliably effected the seedling length
of the common reed seedlings, it was confirmed by the results of two-factor analysis. The
average length of the root and leaf reliably decreased by almost 40% in the dose rate
gradient of long-term exposure growing up from 0.03 to 34 pGy h,

The most widespread abnormalities of the common reed vital seedlings from the
CEZ water bodies, were the disorders of organogenesis and geotropism. Their part, with
regard to the total abnormalities number, was up to 63 and 73% respectively. Total
number of these abnormalities of seedlings from the reference water bodies did not exceed
5%. The root necrosis number in the reference samples was by 2 times less in comparison
with water bodies of the CEZ.

Total number of abnormalities of vital seedlings of the common reed from CEZ
after the increase of the dormant period duration from 20-30 to 120-160 days, on average,
decreased by 5 times, and the number of seedlings with root necrosis — by 2 times.

Seed progeny of reed from CEZ reservoirs was characterized by increased resistance
to additional acute irradiation in the gradient of growing-up absorbed chronic dose rate to
parent plants in range of 1.9-34.0 ug h'. With an increase of additional irradiation dose
from 25 up to 150 Gy, at the chronic irradiation absorbed dose rate of 1,9 and
34 uGy hour?, the vitality of seedlings of the common reed from the CEZ water reservoirs
was reduced by 6 and 3 times, respectively, and from the reference reservoir — by 14
times.

Key words: common reed, Chernobyl Exclusion Zone, seed germination, long-term
and acute ionizing radiation, vitality of seed progeny, anomalies of seedlings,
radiomorphosis.

AHHOTAIIUA

Asenwk A.A. OCo0€HHOCTH PaHHEr0 OHTOIeHe3a TPOCTHHUKA OOBIKHOBEHHOIO
Phragmites australis (Cav.) Trin. ex Steud. B ycjJoBUSX PaIHOHYKJIHIHOTO
3arpsi3HeHus1 BoJ0eMOB. — KBanudukanmoHHbI HAyYHbIN TPYJ Ha MpaBaxX PyKOMKCH.

Jluccepransi Ha COMCKaHWE YYCHOW CTENEHW KaHAUAaTa OMOJIOTHMYECKHX HayK
(moxktopa ¢unocopuu) mno cnerumambHoctd 03.00.17 «'muppobumosorus» (03 —
buonornueckue Haykn). — MactutyT ruapoduonorun HAH Ykpaunsi, Kues, 2019.

JluccepTanusi MOCBSIIEHa KOMIUIEKCHOMY HCCJICIOBAHUIO HAPYIICHUH Pa3BUTHS
cemennoro moromcta Phragmites australis (Cav.) Trin. ex Steud. B yciaoBusx aeiicTBHs
JUTMTEILHOTO ~ HU3KOMHTEHCUBHOTO  HMOHU3HPYIONMIETO  OOJNIy4eHHWsS] W pa3HOM
MPOJIOJDKATEITLHOCTH TTEPUOIa MIOKOS CEMSTH.

PaspaGoransl kamepHble Mmozemu mnepexoza °Sr u ¥Cs u3 abumormueckmx
KOMIIOHEHTOB B BETETHUPYIOIIHE PACTEHUS TPOCTHHKA OOBIKHOBEHHOTO IJISi DKOCHUCTEM
o3ep ['nmybokoe u Jlanexkoe UepHoObUIbCKOM 30HBI OTUY X IeHH A (nanee Y30) 3a 20-neTHuii
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nepuoa ¢ 2000 r. go nporuozupyemoro 2020 r. Moaenu BepudUIIMPOBaHbI 110 HATYPHBIM
JAHHBIM. BBIYMCIEHBI TEPUOAbl «UHTEHCHUBHBIX MW3MEHEHUI» W «IUHAMHUYECKOTO
paBHOBECUS» COJIEp)KaHUS PATUOHYKIHUJIOB B OuOMacce TMOMYJSUUU TPOCTHUKA
IPOJIOJKUTENBHOCTEIO B cpeaHeM 5 W 15 jer, cooTBeTcTBEHHO. B TeueHue mnepBoro
NEepuoJa PACTECHHS HAKAIUIMBAIOT JO TOJIOBUHBI COJEpKaHUA PAAUOHYKIUAOB OT
paccunuTaHHOro 3a 20 MOJIENIbHBIX JIET.

YcraHoBneHa oOpaTHasi 3aBUCHUMOCTBH KH3HECTIOCOOHOCTH CEMEHHOTO TMOTOMCTBA
TPOCTHMKA OT JO03bl XpOHUYECKOro oOsydyeHus. IlokazaTennm BCXOXKECTH U
KU3HECTIOCOOHOCTH ceMsH pacteHuil BogoemMoB Y30 Obumum Huxke B cpenHeM B 1.4 u
1,8 pa3, COOTBETCTBEHHO, a HEPTHU MPOPACTAHUSI U BBDKMUBAEMOCTH MPOPOCTKOB — B 2 U
1,2 pa3a, COOTBETCTBEHHO, 110 CPAaBHEHHUIO C pePePEHTHBIMU BEIOOPKAMHU.

Bpemennoit (akTtop OCTOBEpPHO BIMSUI Ha KU3HECIIOCOOHOCTH CEMEHHOIO
MIOTOMCTBA TPOCTHUKA. C yBEIIMUEHUEM MPOJOJLKUTEIBHOCTH nepuoaa nokos ¢ 20-30 no
120-160 cyTok BpEeMEHHOW HWHTEpBajl MEXIy IMOSIBICHUEM IEPBOTO M IOCIEIHETO
CEMEHHOTO MPOpocTKa pacTeHuil u3 BogoemoB Y30 cokparuics moutd B 3 pasa, a
MOKa3aTeJId BCXOKECTH, SJHEPTUHU MPOPACTAHUS U )KU3HECIIOCOOHOCTH CEMSIH YBEITUYIINCH
Ha 10, 15 u 22% coOoTBETCTBEHHO. Y CEMEHHOr0 MOTOMCTBA PACTEHUN U3 PePEPEHTHBIX
BOJIOEMOB BPEMEHHOI MHTEpBaJ MEXAY MOSABICHHEM NEPBOrO U MOCIEAHETO MPOPOCTKA
ceMsiH cokpatwics B 1,5 pasza, a IOKazaTrelud BCXOXKECTH, 3HEPrUU IpPOpacTaHus u
KU3HECITOCOOHOCTH CEMSsIH, Ha00OpOT, CHUXKaIUCh Ha 28, 32 u 15% cOOTBETCTBEHHO.

KpuBbie TMHAMUKN BCXOXKECTH CEMSIH TPOCTHUKA OOBIKHOBEHHOT'O M3 MOJUTOHHBIX
BoJIoeMOB — o3ep Jlanmekoe, A30yumH, AHoBckoro 3atona u BO YADC, rae cpeanss
MOIIIHOCTh MOTJIOIIEHHON J03bl Ha POJUTEILCKOE pacTeHue He npeBblmaeT 10 mxlp/4,
[OCJE  KpaTKOro Iepuoja MOKOS  NPOJOJDKHTENBHOCTBIO B 20-30  cyToOK,
XapaKTEPU30BAIHUCH JIOCTOBEPHOU JIOTapU(PMUUECKON 3aBUCUMOCTHIO.

Bcexoxkecth ceMsH pacteHuid w3 03. [yOokoe, TpH CpelHEW MOIIHOCTH
MOTJIOIIEHHON JI03bI Ha poAMTENbckoe pactenue 34 mkl'p/d4, moctoBepHO BO3pacTania B
COOTBETCTBHUH C JIMHEHHON (QDYHKIIMEW ¢ MajbIM yrjoM HakJIOHA. J[Js1 KPUBBIX BCXOXKECTU
CEeMSIH pacTeHUd u3 pedepeHTHBIX BOJOEMOB, TJI€ CPEIHSAS MOIIHOCThH MOTJIONICHHON
POIUTENHCKUMHU pacTeHusiMU 10361 He mpeBbimaetr 0,036 Mxl'p/d, ObuM XapaKTepHBI
KOpOoTKasi jiorapumuyeckas (aza mpoJoJDKUTEIBHOCTbIO 8 CYTOK M IUIATO A0 KOHILA
nepuoaa HaOmogeHus. Takas s-oOpa3Has ¢opma CBOMCTBEHHA HOPMaJIbHOMY MPOIECCY
MPOpaCTaHUsI.

[Ipy nomoJIHUTENHHOM OCTpOM OOdyueHuu B jo3e 1 I'p sHeprus mpopactaHusi u
KU3HECIIOCOOHOCTh CEMSIH PacTeHUM U3 pedepeHTHHIX BHIOOPOK B CPEHEM YBEIUYUIIACH
Ha 22 u 11%, a u3 BomoemoB Y30 — Ha 9 m 4% cooTBeTCTBEHHO. BBDKMBAaEMOCTH
MIPOPOCTKOB CEMsIH U3 pedepeHTHBIX BHIOOPOK YMEHbIIMIACh Ha 6%, a u3 BogoeMoB Y30
— yBenuumiiack B cpeaHem Ha 10%. [Ipu gomonHuTenbsHOM 00MydeHHH B 103ax 25, 75 u
150 I'p BBIDKHMBAEMOCTh IPOPOCTKOB ceMsiH cHmkanach 10 50% B rpaadeHTe pocTa
MOIIIHOCTH JI03bI XpOHUUYECKOT0 00yderus a0 34 Mkl p/gac.

@DakTOphl XPOHUYECKOTO M OCTPOTO OOIYYEHHUs IOCTOBEPHO BIMUIM Ha JJIHHY
MPOPOCTKOB CEMSH TPOCTHHUKA OOBIKHOBEHHOTO, YTO TMOATBEPXKICHO pe3yJabTaTaMu
nByxdakroproro ananuza. CpeaHss IJWHA KOPHEH U JINCTHEB IOCTOBEPHO YMEHBIIANACH
noutt Ha 40% B TpagMeHTE pOCTa MOIIHOCTH IOTJIOIIEHHOW J103bl XPOHHUYECKOTO
ob6nyuyenus ot 0,03 go 34 mkl'p/gac.
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JluHaMuKa pPOCTOBBIX IPOILIECCOB KOPHEH M JHMCTHEB CEMEHHBIX IPOPOCTKOB
pactenuii u3 BogoeMos Y30 moauuHsAIACh SKCIOHEHIMaNbHOM 3aBucumoctH (R? = 0,89—
0,997 u 0,93-0,999 coorBercTBeHHO). POCT KOpHEH M JHCTHEB CEMEHHBIX MPOPOCTKOB
pacTeHuii pe)epeHTHBIX BOJOEMOB MOUMHAIICS IuHeiHoH 3aBucumoctu (R? = 0,75-0,99
u 0,83—0,96 COOTBETCTBEHHO).

VYcraHoBieHa JOCTOBEpHAs oOpaTHAsE KOPPENALUSA MEXTY 1030 TOMOJHUTEIBLHOTO
OCTPOr0 OOJY4YEHUsT M JJIMHOM KOpHEH M JIMCTHEB IPOPOCTKOB CEMSH C YPOBHEM
sHauumoctu P = 0,8. Koaduimenr koppemnsiuu, COOTBETCTBEHHO, COCTAaBUI IS
donoBoro Bogoema (03. Beporoe) -0,99 u -0,94; BO YHADC: -0,89 u -0,80; 03. ['mybokoe:
-0,93 u -0,809.

Pe3ynpTaThl pErpecCHOHHOIO aHalM3a YKa3blBAlOT HAa SKCIOHEHIUAIbHYIO
3aBUCUMOCTBH MEXIY JI030M OCTPOro OOJyUYEHUS U IJTUHON KOPHEH U JUCTHEB MPOPOCTKOB
cemsaH pacteHuii u3 Bogoemos Y30 (R? = 0,80-0,92 u 0,72-0,84 cooTBeTcTBEHHO). Jls
KOpHEH U JIMCTHEB MPOPOCTKOB CEMSIH pacTeHuil u3 03. BepOHoe Takasi 3aBUCUMOCTH ObLiTa
munreiinoi (R?=0,99 u 0,87).

Haubomnee pacnpocTpaHeHHBIMU aHOMAJIUSMHU SKU3HECTTOCOOHBIX MTPOPOCTKOB CEMSTH
TpocTHHKA U3 BojioeMoB Y30 ObUIM HapylIEHUs OpraHoTeHe3a U reorponusma. Mx mosns
OT OOIIET0 KOJMYECTBA aHOMAIBHBIX MPOPOCTKOB jaocturaia 63 u 73%. Y mpopocTKoB
CEMSIH PacTeHUl U3 pePEepeHTHBIX BOJOEMOB OOLIEE KOJIMYECTBO TAKUX HAPYIICHHUN HE
npesbiano 5%. KoinuecTBo HEKpO30B KOpHEN B pehepeHTHBIX BHIOOPKax ObLIO B 2 pa3a
MEHbIIIE, 4eM B BbIOOpKax u3 Bogoemos Y30.

OO111e€ KOIMYECTBO aHOMAJIUNA KU3ZHECTIOCOOHBIX MPOPOCTKOB CEMSIH TPOCTHUKA U3
BosoemMoB Y30 mnociie yBeauyeHus MpOoI0HKUTEIbHOCTH neproaa mokos ¢ 20-30 go 120—
160 cyTok ymeHbIIMIACh B 5 pa3, a KOJIMYECTBO HEKPO30B KOpHEH — B 2 pa3a.

CeMeHHOE TIOTOMCTBO TpPOCTHMKAa U3 BoaoeMoB Y30 xapakTepu30BajoCh
MOBBIIICHUEM YCTOWYMBOCTH K JOMOJHUTEIBHOMY OCTPOMY OOJYYEHUIO B TPaJUCHTE
YBEIIMYEHHS] MOITHOCTH MOTJIONIEHHON XPOHUYECKOU J03bl HA POJIUTEIIbCKUE PACTCHHS B
nuanasone 1,9-34,0 mxI'p/uac. [Ipu noBbIIIEeHUU 03bI TOMOJHUTEILHOTO 00JIy4eHUS ¢ 25
no 150 T'p, mpu MOUTHOCTSIX TOTJIOMIEHHOW J103bI XPOHHMYECKOro oOmydeHus 1,9 wu
34 MxI'p/4, BBDKHBAEMOCTh CEMEHHBIX MPOPOCTKOB TPOCTHUKA OOBIKHOBEHHOTO U3
BogoemMoB Y30 cHu3miack B 6 1 3 pa3a COOTBETCTBEHHO, a U3 pe)epeHTHOro BOAOEMA — B
14 pas.

XpOHUYECKOE PAAUOHYKIHMAHOE 3arpsi3HeHHe BojgoeMoB Y30 mnpuBOOUT K
BO3BHUKHOBEHHUIO HApyIIEHUH B  Pa3BUTUHM CEMEHHOIO TOTOMCTBA  TPOCTHHKA
OOBIKHOBEHHOT'O Ha PAHHMX CTaAUSX OHTOreHe3a. BhDKHMBaeMOCTh MPOPOCTKOB CEMSH,
MOP(QOMETPUYECKHE T[IOKa3aTeJM pOCTa KOpPHEH U JIMCThEB, O0O0IIee KOJIUYECTBO
HapyLIEHUH  KU3ZHECIOCOOHBIX  MPOPOCTKOB  JIOCTOBEPHO  OTPAXAalOT  BIIMSHUE
paauaMoHHoro (akTopa W MOTYT OBITh PEKOMEHIIOBAHBI MJisi OICHKH TOPaKCHHUS
TPOCTHHKA OOBIKHOBEHHOTO B YCJIOBHSX JJIUTEIHLHOTO HU3KOWUHTCHCUBHOTO JEUCTBUS
MOHU3UPYIOIIETO O0TYUYEHUS B 3aTPS3HEHHBIX PAIMOHYKIUIAMH BOJIOEMAX.

KitoueBble ¢j10Ba: TPOCTHUK OOBIKHOBEHHBIN, YepHOOBUTLCKAS 30HA OTUYKJICHUS,
npopacTaHue  CeMsH, XpOHHMYECKOE M  OCTpOe  HOHHM3UpYIollee  00iyueHue,
’KU3HECTIOCOOHOCTh CEMEHHOTO TIOTOMCTBA, aHOMAJIMU MPOPOCTKOB, PATHOMOP(O3HI.



