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Y 36ipHUKY npenctaBneHo Te3n pgonosigert KoHdepeHuii monmoaux gocnigHukis-
3oonorie — 2025. KoHdepeHuia nponwna B IHcTuTyTi 3oonorii im. . |. LWmanbrayseHa
HAH Ykpainn (KuiB) 29 xoBTHa 2025 poky. NpoTarom koHdepeHuii npeacTtaBneHo
11 ponosigewn, NIAroTOBNEHWX 3a pe3ynbTaTamu OpuriHanbHWX AOCHIMKEHb y ranysi
3oo0norii.

Tesu, ekmroyeHi 0o 36ipku, npedcmaerneHi y euensdi, 8 sikomy 6ynu rnodaHi asmopamu 3
desikumMu cymo mexHiYHUMu rpaskamu. OpeaHizamopu KoHghepeHUii He Hecymb
8idrosidanbHocmi Wodo Haykogocmi ma 3micmy rnpedcmasneHux Mamepiasis.

TexHiuHe peparyBaHHs: A. O. MapkoBa, 0. ®. IBaHuukoBa, M. A. OTpsbkuia, M. A. ABpaxeBuu,
O. C. lWeByeHko.
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Hosi 3Haxigku nonenuub (Hemiptera: Aphidoidea) y M. XapkiB Ta
MOro oKonuusax

T. B. XXe6ina*', H0.B.beHryc?

New records of aphids (Hemiptera: Aphidoidea) from Kharkiv and its vicinity /
T. V. Zhebina*', Y.V.Bengus?

Yxxeopodckkull HauioHanbHUl yHieepcumem / Uzhhorod National University
2XHIY im. I'. C. Ckosopodu / H. S. Skovoroda Kharkiv National Pedagogical University
E-mail: tatianazhebina@gmail.com

Monenuui, 9K i BINbLWICTE IHWMX KOMax, € rpynot, ska Aocsarae HanmBULLOIO BUOOBOrO
Pi3HOMaHITTA B 30Hi MoMipHOro knimaTy. [lonpu BCeCBiTHIM cTaTyCc WKigHMKa — €
BIOHOCHO  dparMeHTapHO BUBYEHOWO Trpynoto  6e3xpebeTHuXx, $K enemeHTa
Pi3HOMaHITTH; BriacHe Ue CTOCYeTbCa HaraTbOX €KOHOMIYHO BaXnMBUX AMNS NoacTBa
Komax. BoHu € ehbekTMBHMMM NpMpodHIMKU perynaTopamMmu YncensHocTi 6araTbox BUAIB
POCIVH, @ TaKOX KOPMOBO 6a3010 ANs AesKUX iHLWNX KOMaX.

[ocnigkeHHa npoBogunocs y M. XapkiB, po3TallOoBaHOMY Ha Mexi nicocTenoBol Ta
CTenoBOi NpUpoAHO-reorpadivyHMxX 30H, WO 3yMOBIOE HaknagaHHsa dnopu 1 dpayHu Ta
OpMY€E BUCOKY PiBHOMAHITHICTb BioLeHO3iB.

Matepian ©yno 3ibpaHo nig 4ac adigonoriyHmx pocnimkeHb y M. XapkiB Ta Moro
okonmuax npotarom 2024-2025 pp. MNonenuup 36upann y 70% eTaHon 3 noganbLlivm
BUrOTOBNEHHAM MOCTIMHWX npenapaTiB 3a metogom Kanturski & Wieczorek (2012),
3pasku Oynu igeHTudikoBaHi 3a [OMOMOrol OHnawH-knoya Blackman & Eastop
(2019).

3a pesynbTatamMu [OOCHISKEHHA oOnpauboBaHO 36 TakCOHIB pocnvH. Ha Hux Oyno
BUSABNEHo 52 KONoHii nonenuupb, Wo Hanexanu go 37 sugis, 13 poais Ta 4 nigpoavH
poavHu Aphididae. Cepeg 3ibpaHmx nonenvub 6yno 3apeecTpoBaHo 3 BUAW paHille He
(pikcoBaHi Ansa XapkiBcbkoi obnacri:

Aphis epilobiaria Theobald, 1927 — Ha Epilobium hirsutum L., Drepanosiphum
oregonensis Granovsky, 1939. — Ha Acer pseudoplatanus L. i Aphis vitalbae Ferrari,
1872 — Ha Clematis viticella L..

Aphis epilobiaria Theobald, 1927 — Ha Epilobium hirsutum L.;
Drepanosiphum oregonensis Granovsky, 1939 — Ha Acer pseudoplatanus L.;
Aphis vitalbae Ferrari, 1872 — Ha Clematis viticella L.

Yci Tpu € OAHOOOMHWMM ronoumKniYHUMKM Buadamu; Aphis vitalbae pemMoHCTpye
aHronouuknito Ha niBgHi apeany.

CyyacHun cTaH pisHOMaHITTS nonenvub YKpaiHu notpebye yTouyHeHb, a HaBedeHi AaHi
PO3LLMPIOOTL YSIBIIEHHS MPO BUOOBWIA CKNaz Liei rpynu B Mexax XapKiBCbkoi 0bnacTi.

AsTopm BAsYHi Kioce €.0. 3a TexHi4Hy gonomory.



Bmict dnaBoHoIniB y 3paskax nponornicy 3ibpaHoro B ymoBax
KniBcbKkoi obnacri

P. O. Hikonaes*', A. B. 3axapis?

Flavonoid content in propolis samples collected in the Kyiv region / R. O. Nikolaiev*!,
A. V. Zakhariya?

TlHemumym monekynsipHoi 6ionoeii i eeHemuku HAH YkpaiHu / The Institute of
Molecular Biology and Genetics of NASU

2HauioHanbHuUli  Haykoeuli ueHmp «lHcmumym  60xinsHuumea imeni 1. |.
lpokonosuy4a» / National Scientific Centre ‘P.l. Prokopovich Institute of Beekeeping’

E-mail: *romanfromukrain@gmail.com

dnaBoHOIOM BUCTYMNAKTb KMOYOBOK Tpynok OioakTMBHMX CMOMYK Nponoficy, Lo
BM3HA4YalOTb WMOro aHTMOKCUAAHTHI, aHTMMIKpOOHI Ta npoTu3ananbHi BAAacTUBOCTI.
KinbkicHMI BMICT ¢orniaBOHOIAIB € OOHUM i3 FONIOBHUX KPUTEPIiB OLHKM SKOCTI Nponosiicy
Ta 3HaA4yHO BAapilOE 3anexHo Bif reorpadivyHOro MOXOMKEHHS, POCAVHHUX [mxepen,
KniMaTM4YHMX YyMOB Ta ce3oHy 36opy. MeTolo gaHoro gocnigkeHHs Oyno BM3HaYeHHS
BMICTY CymMun (hNaBOHOIAIB Y HM3Li 3paskiB npornonicy 3ibpaHux 6a4xonamu Ha Teputopii
KuiBcbkoi obnacri.

HocnigpxeHHto niggaHo 16 3paskiB cuporo npononicy, BigibpaHmx 3 nacik y PpisHUX
pavioHax Kuiscbkoi obnacri. Bwmict cymm hnasoHoIaiB BM3Havanm
cnektpocpoTomMeTpmuyHMM MeToaoM. PesynbTatm Bupaxanu y Bigcotkax (%) Ao
abcontoTHO Cyxoi peyoBuHK nponoricy. OTpMMaHi AaHi nigaaHi cTaTucTuyHIn ob6pobui 3
PO3paxyHKOM cepefHbOoro apumeTnyHoro 3HayveHHs (M), ctaHgapTHOro BiOXMMEHHS
(SD), MiHiManbHOro Ta MakCMManbHOro 3Ha4YeHb.

PesynbTatv aHanidy nokasanu 3Ha4yHy MiHNMBICTb BMIiCTy (pnaBoHOIgiB Y
pocnigxysaHux 3paskax. KinbKiCHi MOKa3HWKM KonmBanucsa B LUMPOKOMY AianasoHi: Bif
1,99% po 9,82%. CepefHe 3HavyeHHs BMICTy onaBoHOIAiB Ans Bciel BMBipku cknano
5,28% * 2,11% (M % SD). MegiaHa 3Ha4eHb gopiBHioe 4,89%.

OTpvmMaHi pesynbTath csig4aTb NpO HEOAHOPIOHICTb AKOCTI MPOMNOMICY HaBiTb B MeXax
OofHOro perioHy. Take pO3XOMKEHH MoxXe OyTn 0BymoBneHe pi3HOMaHITTAM
POCNUHHUX [Kepen (AepeB Ta TPaB'sHUCTUX POCMAMH), 3 SAkMx 6axonu 36upanu
CMOSUCTI PEYOBMHU, @ TaKOX BMIIMBOM KOHKPETHUX MIKPOKNIMaTUYHUX YMOB Ta 4acy
Bigbopy npob. YacTuHa 3paskiB 4EMOHCTPYE BUCOKMI BMICT donaBoHoigiB (>7%), Wwo
XapakTepusye 1X $K CUMpPOBWHY BUCOKOI €KoCTi 3rigHo 3 Bumoramu [OCTY Ta
dapmakonenHux craTen.

Ons Ginbw rmmMbokoro aHanidy AouifibHO NPOBECTU AOAATKOBI AOCHISKEHHS L0J0
iAeHTUdiKaLii OCHOBHUX POCMAMHHUX AXepen Ta BUBYEHHS BMMMBY CE30HHUX (hakTopis
Ha HakonU4eHHs hnaBOHOIAIB Yy Npononici perioHy. BusiBneHa MiHAMBICTb NigKkpecnoe
HeOoOXiOHICTb peTenbHOro MOHITOPUHIY Ta COPTYBaHHSA MPOMOSiCy BiA4 NaciyHWKIB Ans
3abesneYeHHs cTaHaapTM3aLlii CUPOBUHM.
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HoBi paHi wopo nowwupeHHA ABOX BuAIB ronux 3sa0poHoriB
(Crustacea, Anostraca) B YkpaiHi

P.B. JluceHko

New data on the distribution of two species of fairy shrimps (Crustacea, Anostraca) in
Ukraine / R.V. Lysenko

IHemumym 3oonoeii im. I.1. LimanseayseHa HAH Ykpainu / I.1. Schmalhausen Institute of
Zoology NAS of Ukraine

E-mail: r.w.lysenko@gmail.com

HaHi wopo 3Haxigok romux 3a6poHoriB  (Anostraca) B YkpaiHi € gocuTb
dparmeHTapHMMKN, 0OCOBNMBO Le CTOCYeTbCA npicHoBoaHuX Buaie. Lle opHi 3
HaAMMPUMITUBHILLMX EKCTAHTHUX pPakonofibHUX, WO 3ycTpivalTbCsad B TUMYaCOBUX
BOJOWMAaX Ha BCiX KOHTUHEHTaXx.

MonboBi gocnigxeHHsa nposogunuck B 2021-2025 pokax.

HaHi wopo nowwupeHHsa Branchipus schaefferi B ueHTpanbHii Ta 3axigHin €sponi
AOCUTb BUYEpPMHi, NpoTe Malke BiOCYTHI Ana Teputopii Ha cxig Big KapnaT, He
OMBNAYNCL Ha Te, WO apean Buay npocTtaraetbea i B Asii. Llen Bug 3aHeceHuii oo
YepBOHOI KHUrKM YKpaiHu 3i cTaTycoM “pigKiCHMIA®, Oe 3ragyloTbCa nNulie 3Haxigku 3
KpuMcbkoro nisoctpoBa. Hapasi 3 nitepaTypHMx gAaHWX BigOMO TakoX MPO 3HaXigku 3
XepcoHcbkoi, XapkiBcbkoi Ta Cymcbkoi obnacTte.

B xoai nonboBux gocnigkeHb BOoanochb Bneplue BusBuTU B. schaefferi Ha niBobepexoki
Ta npaBobepexcki KuiBcbkoi obnacTi, B agMiHicTpaTuBHuUX Mexax M. Kuesa. Byno
BUSIBNEHO, WO BuMA Hacensie MoLlHoripcbkuiA nicoBuit macuB B Yepkacbkini obnacrti,
TakoX BrepLle onuncaHi 3Haxigku 3 XKutomumpcbkoi Ta MNMontaecbkoi obnacten. B YkpaiHi
BMA Hacensie LUMPOKMI giana3oH GioTonis: Big CTENOBUX MOAIB Ta 3aNMLIKOBUX BOAOWM
y 3annasax pivyoK NiCris CXOMXKEHHS MOBEHi 40 KastoX Ha NONbOBMX Ta JliCOBUX Aoporax.

Apean Chirocephalus diaphanus npuypoyeHuid OO0 Cepea3seMHOMOPCHKOro perioHy,
MOPIBHSAHO 3 PeLUTO apeany, BUA HanbinbLl NOWMPEHUIA B NiBAEHHO-3axiaHii €Bponi.
Monynauii 3i cxigHoi €Bponu, Wo iHogi posrnsgatoTeca Ak nigsuan C. diaphanus
carinatus Ta C. diaphanus romanicus Hapasi MaloTb HEBMU3HAYEHUI CTaTyC, OKPEMUMU
OOCTiAHNKaMK BUCIOBMIOETLCA HEOOXIOHICTE BMAINEHHS X B OKPEMUA BUA Ha OCHOBI
MONEKYNSAPHUX OOCTIIKEHb.

Bug 6yno Bnepwe 3apeectpoBaHo B YkpaiHi B 2021. Hapasi Bigomo npo 3Haxigku 3
KipoBorpaacbkoi Ta Yepkacbkoi obnacten. B YkpaiHi C. diaphanus Hacensie nicosi
TMmM4yacosi Bogowmu. [MonynsAuii 3 YopHoro Ta YyTAHCBKOrO mMiCOBMX MacuBiB Ha
KipoBorpaglwumHi Hapasi € HaucxigHiwmnMu 3 BigoOMMX 3Haxigok Buay. [lliBHiYHA Mmexa
nowmpeHHs Bugy YurnpuH-3BeHWropogka-ymMaHb MOXe  CBiguMTtM npo  KOro
OONbOAOBUKOBE NMOXOKEHHS.


mailto:r.w.lysenko@gmail.com

FononnaHKTOHHI MOJTHOCKMN (Gastropoda: Pterotracheoidea,
Limacinoidea i Cavolinioidea) 3 nnencroueHy TanBaHto

[.C. Ocinoea*, C.H. Lin

Holoplanktonic  gastropods  (Gastropoda:  Pterotracheoidea, Limacinoidea i
Cavolinioidea) from Pleistocene deposits in Taiwan / D.S. Osipova®, C.H. Lin

Llenmp [HocnidxeHHsi BiopisHomaHimms, Akademis CiHika / Biodiversity Research
Center, Academia Sinica

E-mail: *osipova.ds@outlook.com

["ononnaHKTOHHI YepeBOHOr MOMIOCKM, WO BKMoYaoTb nTeponod (pag Pteropoda) Ta
reteponop (nigpognHa Pterotracheoidea, psg Littorinimorpha), obpe 3agokymeHTOBaHi
B KaMHO30MCbKMX Bigknagax Mo BCbOMYy CBIiTy. HesBaxalunm Ha BIACYTHICTb
dinoreHeTMYHOro cnopigHeHHs, Ui ABi rpynu He3anexHo aganTyBanucsa 40 nenariyHoro
Cnocoby XWTTH, 30Kpema PO3BUNN TOHKI aparoHiTOBI YepenaLuky Ta BUOO3MIHEHY HOTY.
BukonHi pewTkn uiei rpynu € HagiiHMUMK iHOUKaTopaMuM AnS PEKOHCTPYKUiT
perioHanbHOI naneoekonorii. B 1HA0-3axigHOTMXOOKeaHCHKOMY PEriOHi BOHWU 3'sBUMNMCS
B OMiroLeHi Ta OCTaTOYHO 3aKPIiNUIIMCb NPOTAroM HeoreHy. binbLwicTb 3HaxigoK y ubomy
perioHi npunagae Ha AnoHito, iHWi — Ha dininniHy Ta IHaoHesio. [poTe, He3Baxaroum
Ha ©arati HeoreHoBi Ta YeTBEPTMHHI CKaM'aHiNi pewTkn MOMICKIB TanBaHio,
rofionsiakToOHHI YepeBOHOT Mamxe He 3ragytoTbcs. o6 3anoBHMTK L0 NporanuHy, My
aocnigunun Aei NNencToueHoBi nokauii Ha niBHOYI Ta niBaHi TansaHo. BusisneHa gayHa
BKMNIOYae 9K NTeponod, Tak i reteponod, Npu LbOMY CMOCTEpPIralTbCs BigMIHHOCTI Y
BMOOBOMY cKnagi Mk uMMmmn gBoma AinsHkamu. lNepeBaxaHHa BuAiB, TUNOBUX AN
CcybTpONiYHMX | TPOMIYHWMX PEriOHIB, @ TaKOX BiACYTHICTb FMUMOOKOBOAHUX TaKCOHIB
Y3ro[XXytoTbCsl 3 nonepeaHiMuM naneoekororiMHUMK iHTeprpeTauiamu. Lie gocnigxeHHs
pobuTb BHECOK Yy PO3YMiHHS 4acOBWX i NPOCTOPOBMX 3aKOHOMIPHOCTEN Pi3HOMaHITTS
rononnaHKTOHHUX MOJSMIOCKIB Ha TanBaHi Ta MigKPecnioe MOro 3HayeHHs B LUUPLLINA
BioreorpadiyHin ictopii IH40-3axigHOTUXOOKEAHCHKOrO perioHy.
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BnnuB c¢opmanbgeriny Ha  6e3xpebeTHMX:  napasuTapHa
CcTabinbHiCcTb y HecTabinbHOMy cepeaoBMLLi

0.0. Pubanka*, B.B. BpuragnpeHko

Effects of formaldehyde on invertebrates: parasitic stability in an unstable environment /
D.F. Rybalka*, V. V. Brygadyrenko

JHinposecbkuli HaujoHanbHUU yHieepcumem imeHi Onecsi [oHyapa, YkpaiHa / Oles
Honchar Dnipro National University, Ukraine

E-mail: *denisrybalka89@gmail.com

dopmanbgerig — arpecvBHa OpraHidyHa cnonyka, Ky akTMBHO 3aCTOCOBYIOTb Y XiMidHil
NPOMUCNOBOCTI, ikcauii GiomaTepianiB, OepeBoobpobUi, BUPOOHMUTBI nnacTtMac,
TekcTunto, NnobyToBoi Ximii. B ymoBax 6oroBux fi BiH HaagxoauTb Yy AOBKINNs vepes
AeToHaLilo cknajie nanvBHO-MaCTUNBHUX MaTepianis, ropiHHA CUHTETUYHUX PEYOBUH i
PYAHYBaHHS 0G'€KTIB XiMiYHOT NPOMMCMNOBOCTI. TakuMi TN 3a0pyAHEHHSI CNPUYUHSIE
TPOMiYHI 3pyLUEHHS Y I'PYHTOBIN BiOTi 30H BOEHHOIO YPaXXeHHS.

dopManbgeria nNpoHUKae B opraHiamu 6e3xpebeTHuxX i B3aemopgie 3 HykneodinbHUMM
rpynamu Oinkie, OHK, PHK. Bucoka peakuiiHa 34aTHICTb UI€i CNOMYKU CAPUYUHSIE
anonTo3, 3HWKYE aHTUOKCUOAHTHUMM  3aXMCT, pPYMHYe  MiTOXOHApii, Onokye
depMeHTaTUBHY aKTUBHICTb.

Tenebrio molitor Linnaeus, 1758 geMOHCTpye BUCOKY YyTNUBICTbL A0 ¢hopManbaerigy
BXe 3a KoHueHTpauii 10.4 wmr/kr cybctpaty. Mu BcTaHoBunu, wo 3a 104 mr/kr
CMepTHICTb NUYMHOK pocsrana 60%, a cepegHs BTpata macu — 2.06 mr/goby.
MounHatoum 3 26 Mr/Kr, OCOOMHM BTpavanu macy, 3HWKyBanu PYyXOBY aKTMBHICTb,
OEMOHCTPYBanu MOPYLIEHHA JXMBIMEHHHA. Y KOHTPOnbHiM rpyni maca 3pocTana
CTabinbHO, CMepTHICTb Byna BiACYTHS.

Gregarina steini Berthold, 1827 He 3MiHI0E YMcenbHiCTb Y KuwevHuky T. molitor nig
BnnneoM dopmanbgerigy. Mn He BUABUNM 3MEHLLEHHS KiNbKOCTi NapasnuTiB 3a XXOA4HOI 3
NPOTECTOBAHUX KOHLEHTpaLin. CMMOIOHT 3anuiaBcs XUTTE3O4AaTHUM HaBiTb Yy CTaHi
BUPAXXEHOro TOKCUYHOIO HaBaHTaXEHHsI Ha OpraHiamM rocnogaps.

dopmanbegerig nopywye cTabinbHiCTb cuctemu "rocnogap — napasut”. [apasuT
30epirae 4MCEenbHICTb Y BUCHa)XEHOMY OpraHiaMi KOMaxu, MOCWUMoYM 3aranbHe
TOKCMYHE HaBaHTaXXeHHs Ha nonynsuito. Lle dopmye ekonorivyHi pusnku ansa rpyHToBuX
yrpynoBaHb, ge getputodaru, Taki gk T. molitor, 3abe3nevyoTb Kpyroobir opraHiku.
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Sparassidae 3 oxopoHHOiI 30HM IBOXi6opo (Maparackap)
I.K. Yrapos

Sparassidae from the Ivohiboro Protected Area (Madagascar) / I.K. Uharov
Uniwersytet Pomorski w Stupsku

E-mail: illia.uharov@gmail.com

Sparassidae — opgHa 3 HawbaraTwmx poaMH NaByKiB, AKa 3yCTPIiYaETbCA MO BCbOMY
cBiTy, Bkntoyatoum Mapgarackap. Llei ocTpiB BMPi3HAETLCA BUHATKOBO BUCOKUM PiBHEM
eHaeMiaMy — He nule cepef npeacTaBHUKIB Sparassidae, a 1 6araTtboX iHWKUX poayWH
nasykiB. Nepli onucn MagarackapCbkux NpeacTaBHUKIB Uiel poauHu gaTtytoTbes XIX
cTonnitam i Oynu onucaHHi nepesaxHo E. Simon i E. Strand. Jlnwe HewopasHo, y XXI
cTtoniTTi, Oynu onyb6nikoBaHi peBi3ii Ta onucu OinbwocTi Buaie. 3aranom 6yno
npoaHanizoBaHo 17 AopoCnux ek3eMnisipiB, 3idpaHux y )oBTHI 2023 poKy B OXOPOHHIN
30Hi lvohiboro (niBaeHHo-ueHTpanbHMM Mapgarackap). binblwicTb npeacTaBHMKIB
Sparassidae 6ynu 3HanmgeHi B pi3HUX TMNax OOLLOBMX JiCiB; LEn NiCOBUA KOMMIEKC
CUMBHO i30M1bOBaHWI Bif iHLWINX NoAidbHMX cepenoBuLy,.

HocnipkeHHs npoBOAMNOCA 3a YiTKMM MNPOTOKOMOM, i3 BUKOPUCTAHHAM  KiNbKOX
CTaHOapTHUX MeTOAiB, SKi 3a3BMYall 3acTOCOBYKTbCA AOns 30opy naeykiB. Byno
ineHTndikoBaHO ABaHaduUsTb BuAiB Sparassidae, cepef SkMX AecATb € HOBMMMW ANS
Hayku. BoHn Hanexatb Ao poais Damastes, Chrosioderma, Martensikara Ta Thunberga
— eHgeMivyHux ana Magarackapy, a Takox go kocmononituydHoro pogy Olios. Y pamkax
LubOro AocnigkeHHs Bnepwe OyB BuABNeHUN cameub pogy Martensikara. Mamxe Bci
3acpikcoBaHi naByku Oynu 3ibpaHi BHOYI, y Ppi3HMX MikpocepegoBuwax (HU3bka
POCNMNHHICTb, CTOBOYPW AepeB i onasLue nucTs).

Lle KOpOTKOCTpOKOBE OOCHIMKEHHSA OEMOHCTPYE, WO Hali 3HaHHA npo Sparassidae
Maparackapy 3anuwalTbca ¢parmeHTapHumn. dayHa OCTpoBa NpoaoBXye OyTu
HeBMYEprnHUM Jxepenom Ans ayHiICTUYHMX, TaKCOHOMIYHUX, INIOreHeTUYHUX i
GioreorpadivyHmx gocnigKeHb.
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HosBi 3Haxinku aBox BuAaiB 3 rpynu Macrobiotus hufelandi y HIM
"lonociiBcbkun" (M. Kni)

K.I. Wemuyk*!, €.0. Kiocsi?

New records of two species of the Macrobiotus hufelandi group from Holosiivskyi
National Nature Park (Kyiv) / K.l. Shemchuk*!, Ye.O. Kiosya?

"HHL| «IHcmumym 6ionoeii ma meduyuHu» Kuiscbko20o HaujoHaribHO20 yHigepcumemy
imeHi Tapaca Llleg4eHka / Biology And Medicine Institute Science Educational Center
Of Taras Shevchenko National University Of Kyiv

2XapkiecbKkull HauioHanbHUl yHisepcumem imeHi B. H. KapasiHa / V. N. Karazin Kharkiv
National University

E-mail: *ksusasemcuk@gmail.com

Macrobiotus hufelandi C.A.S. Schultze, 1834 was the first tardigrade species described
in a scientific publication. Later, other similar species were discovered, thus forming a
group (a species complex) within the genus Macrobiotus. In recent years, many new
species were added to this group. However, the geographical distribution of individual
taxa within the group remains largely unclear. Data from Ukraine are particularly
fragmentary.

We collected 28 moss samples in Holosiivskyi National Nature Park, where no
tardigrade studies had been conducted previously. Extraction was performed by
soaking the samples, and searching for tardigrades was done under a Leica MZ16
stereomicroscope. The specimens found were mounted on slides in Hoyer's medium,
dried, and analyzed with a Leica DMLB phase-contrast microscope equipped with a
digital camera at the Institute of Systematics and Evolution of Animals, Polish Academy
of Sciences. The identification of tardigrade taxa was carried out using current keys for
Eutardigrada.

At least two species from the Macrobiotus hufelandi group were identified: Macrobiotus
macrocalix Bertolani & Rebecchi, 1993 and Macrobiotus viadimiri Bertolani, Biserov,
Rebecchi & Cesari, 2011. M. macrocalix has been recorded in Norway, Italy, Sweden,
Poland, Portugal, Austria, Albania, Spain, Seychelles, and France. M. viadimiri has
been reported from Poland, Italy, and Norway. In Ukraine, M. viadimiri was previously
found in Kharkiv and Poltava regions, while M. macrocalix was reported from Lviv and
Poltava. Likely, analysis of a larger number of samples and molecular methods, such
as DNA barcoding, will reveal additional species of the group.

The authors would like to thank Daniel Stec for his assistance in morphological analysis
and hosting at ISEA PAS. Special thanks go to Ruslan Nerush and Anna Kalayda
(Taras Shevchenko National University of Kyiv) for their support in sampling, and to
Roman Svitin (Institute of Zoology, NAS of Ukraine) for his help in microscopy.

11



MowwupeHHs Jlococa ayHancbkoro Hucho hucho y 6acenHi [lHictpa
H.B. TumoweHko

A spreading of Danube trout Hucho hucho in the Dniester River basin / N. V.
Tymoshenko

E-mail: natali_tim@i.ua

Ons  ycix npupoaHix BOAOWMM 3anuvIIaeTbCA akTyanbHOK npobnema nosiBu Ta
PO3MNOBCIOMKEHHST YYXXOPIOHUX BUWAIB, 30Kpema i pub, npsAMO 4M onocepeakoBaHo
CMPUYMHEHE LiANbHICTIO MIOAMHKU, WO 4YacTO HEeraTMBHO BMNMBAaE Ha 30epeXeHHs
Oiopi3HOMaHITTA NPICHOBOAHMX eKocucTeM. st MOHITOPUHIY PO3MOBCHAXKEHHSI HOBUX
YYXKOPIAHMX BUAIB pvbO BaXNMBO BpaxOBYyBaTW MOBIOOMMEHHS NPO 3HaXigkn Big
MicueBux pubanok Ta cniBpobiTHMKIB pUOOOXOPOHHOrO MaTpynsi, OTPUMaHUX Mig 4ac
NpOBeAEHHSA penaiB 3 BUSIBNEHHS MOPYLUEHb NpaBun pnbdanbcTea.

lMpencTaBHUK pOOVHM NOCOCEBUX — NOCOCL AyHawcbkui (ronosatuusa) Hucho hucho
(Linnaeus, 1758) BigHOCMTBCS [0 YEPBOHOKHWKHUX eHAaeMikiB 6aceliHy [yHato,
3'aBMBCS Y pivykax OaceriHy [HicTpa B pe3ynbTaTi HecaHKLiOHOBAHOro 3apUOSeHHs, i
TOMY MOXE BBaXKaTUCS ANl HbOrO YY>KOPiAHUM.

Mepwe 3agoKymMeHTOBaHe MiATBEPAXEHHS 3amycky LUbOro Buay Yy Ppiuky OacemnHy
Ouictpa (nputoky p. JliMHMUA) patyeteca BepecHem 2021 p., npoTe BigOMO nNpo
3apubneHHsa pivyok Buctpuusa-HagpipHsiHcbka Ta Buctpuus-ConoTBuMHCbKa fococem
AyHancekum y 2017-2018 pp., Skuin HaTypanisyBaBCcHa Ta Ma€ BUCOKi MOKa3HUKN POCTY.

PaHilwnmn nigTBeppKeHHAMM NOTPaNsHHA ronoBaTuli y Bogonmmn 6acenHy [HicTpa €
3Haxigkm UbOro BMAY NpeacTaBHMKaMM PUOOOXOPOHHOrO naTpyns i MicueBuMuU
pnbankamun B Mexax |BaHo-PpaHkiBCbkoi obnacTi: y p. JlimHuua (nobnusy m. Bictosa)
BigMiveHo y xoBTHi 2016 p., cepnHi 2017 p. (0cobuHM po3mipom 6nm3bko 15 cm) Ta B
notomy 2023 p. (gopocna ocobuHa [oBxuHow 6mm3bko 80 cm). Takox 0cobuHu
AOBXUHOI 6nnsbko 30 cm Tpannsanucs B yrnosBax B Mexax M. IBaHO-PpaHKiBCbK y p.
Buctpuua-HaasipHsaHcebka y ceprHi 2020 p. Ta y p. buctpuus-ConoTBMHCBKa Y JKOBTHI
2020 p. i y 6epesHi 2021 p.

Jlococb agyHamcbkun — BMA, WO MeLWKae y ripcbknx pidkax KapnaT, fKMiA OCTaHHIM
YacoM LUTY4HO BCeNsAeTbCs y Bogorimm 6acenHy [Hictpa. OuiHKa YncenbHOCTI Ta CTaHy
nonynsuin ronosaTuli, a TakoX PU3MKIB CMPUYMHEHHS HEeratMBHUX €EKOSMOriYHUX Ta
€KOHOMIYHMX HacnigkiB Bif IHTPOAYKUii 4yxopigHoro Buay notpebye npoBedeHHS
nodanbLUNX KOMMIEKCHUX OOCHIMKEHb.
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[desAki MeToAMYHIi acnekTu wWoaAo AOChniMKeHb CTaHy nonynsauin
nnasyHiB Ta IX YNCEeNbHOCTI

O.C. Wopoxos*!, B.O. Wesuyk', O.[. Hekpacora?, O.H0. Mapywak?

Some methodological aspects of research on the status of reptile populations and their
abundance / O.S. Shorokhov*', V.O. Shevchuk', O.D. Nekrasova?, O. Yu. Marushchak?

"HHL{ "IHcmumym 6ionoaii ma meduuuHu" KHY im. Tapaca LLlegyeHka / ESC "Institute
of Biology and Medicine" of Taras Shevchenko National University of Kyiv

2JHemumym 3oo0noeii im. I.1. LLimanseayseHa HAH Ykpaivu / I.I. Schmalhausen Institute
of Zoology NAS of Ukraine

E-mail: *sashashorohov25@gmail.com

[oBroTpuBanum MOHITOPVHI TBapuH € KIOYOBOK NepeayMoBO AN 06’EKTUBHOI
OLiHKM CTaHy iX NOoMynsuin B Yaci Ta NpocTopi, WO A03BONSE aHanidyBatu TeHaeHLii
LWOAO YMCENbHOCTI, CBOEYACHOrO BUABMEHHA MNOTEHUIMHUX 3arpo3 i (HOpMyBaHHS
afeKkBaTHMX 3axofiB pearyBaHHA. Takuin MOHITOPUHI AO3BOSISIE CTBOPUTY NIAIPYHTS ANd
pO3p0obNeHHsT NPUPOAOOXOPOHHMX CTpaTeri, a TakoxX 36epexeHHs1 BiopisHOMaHITTS.
MeToto agaHOi pobOTM € [OOCHiIKEHHS AWHAMIKM BUKOPUCTAHHA LUTYYHUX YKPUTTIB
npegcraBHMKamu repnetodayHn gns ix iHseHTapumsadii. JocnimpkeHHsa NpoBoANIOCA Ha
Teputopii  Pxwnwiscekoi MOTI i3 3acTocyBaHHAM MeTOdy TOYKOBUX TpaHCEKT 3i
WTYYHUMU  YKPUTTAMWU: Ha M'ATU  JingHkax BcTtaHoBreHo 50 ykputtie (no  10;
nonietuneHoBa nnika 1x1 m, h=0,6 mm). OBCTEXEHHSI NPOBOAUNN LLIOMICALSt 3 CEPIMHS
2024 no cepneHb 2025 p. Buposy igeHTudikauito 3aivicHioBanu 3a Speybroeck et al.
(2020).

Mpotsrom gocnigkeHb 3a 1 pik nmig ykputTamm Byno 3adikcoBaHo 6 NpeacTaBHKKIB
repnetodayHu. Rana temporaria (50%) BukopucToByBana ykputTs NPOTAroMm nepumnx 3
MicsILiB nicnsi BCTAHOBIEHHs (CepneHb-KoBTeHb). 1o 1 ocobuHi Lacerta agilis Ta Natrix
natrix ©yno BUABNEHO B aHanoriyHuM nepioa (cepneHb). Coronella austriaca, Gyna
BUSIBMEHa nig yKpuTTam B TpasHi 2025 poky. Hagani npegcraBHukiBy repnetodayHn He
Oyno 3apeecTpoBaHO peecTpyBanuCb Mig YKPUTTAMU, WO MOxXe OyTM NOSCHEHO
iHTEHCMBHMM 3aceneHHsaM rpudyHamm (Rodentia), wo obnawToByoTh Mg YKPUTTAMMU
CBOI MHi3fa Ta iX 3axuLatoTb iX. TUM He MeHLU, HasBHICTb NUHbLKK L. agilis y 3 Bunaakax
npotsrom 2025 poky cBig4MTb Npo Te, L0 B MiTHIN nepio Lie BUA Takox 4acTo Biagigye
ykpuTTA. Ha OCHOBI LMX nonepefHix pes3ynbTaTiB MOXHa 3poOUTU BUCHOBOK, LLO
npeacTaBHUKU repnetodayHu He BUKOPUCTOBYIOTb YKPUTTS NOCTINHO. Lle 3anexuTs Bifg
ix GionoriyHMX pUTMIB, @ TaKoX Bif, BMKOPUCTAHHSA YKPUTTIB iHWUMW NpeacTaBHUKaMU
dayHu. Ha pgaHomy eTani OOCRigXEeHHs MOXHa CTBEpAXyBaTu, WO AaHUN MeToq €
KOPUCHUM B KOHTEKCTi 3PYy4HOCTi iHBEHTapu3auii npeacTaBHUKIB reprnetodayHn Ans
noKanbHUX OOCHiIOXEHb.
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CamonikyBanbHa noBepfiHKa y ¢pyKTOiAHNX KaXkaHiB:
eKcnepuMmeHTanbHi Aoka3u Ha npuknagi Artibeus jamaicensis B
ymMmoBax HeBOJli

A.B. Wynexko*!, M. O. €poceeBa’, B. [l. borogict'23 J. Deyerlert, C.A. Calderon-
Acevedo®, G.Cohen® R. Page®, R. Simon*8, K. O. KpaBueHko'’

Self-Medication Behaviour in Frugivorous Bats: Experimental Evidence from Artibeus
jamaicensis in Captivity / A. V. Shulenko*!, M. O. Yerofeieva’, V. D. Bohodist"?3 J.
Deyerler*, C.A.Calderén-Acevedo®, G.Cohen®, R. Page®, R. Simon*%, K.O.
Kravchenko™”

"YkpaiHcbkuli  yeHmp peabinimauii  pykokpunux (FO  YkpaiHcbkuli  He3anexHul
iHcmumym ekonoeil) / Ukrainian Bat Rehabilitation Center, NGO “Ukrainian
Independent Ecology Institute”

2@jHebKkull My3eli npupodHoi icmopil micma XenbcuHku / Finnish Museum of Natural
History, University of Helsinki

SHaesuanebHo-Haykoea nabopamopis bionoaii pykokpunux XapKiecbKo2o HaujoHarnbHO20
nedaezoeiyHo2o yHigepcumemy im. I.C. Ckosopodu / Educational and Research Bat
Biology Laboratory, H.S. Skovoroda Kharkiv National Pedagogical University.

“Machine Learning and Data Analytics Lab, Department Artificial Intelligence in
Biomedical Engineering (AIBE), Friedrich-Alexander-Universitdt Erlangen-Nirnberg
(FAU)

5Smithsonian Tropical Research Institute, Panama.
6Zoo Nuremberg

"®akynbmem HayKku, mexHonoeii ma meduyuHu YHieepcumemy Jltokcembypay/ Faculty
of Science, Technology and Medicine, University of Luxembourg
E-mail: *shulenko2015@gmail.com

Self-medication is a little-studied yet promising behavioural phenomenon with important
implications for understanding animal adaptation. Within the international SELFCURE
project, we investigate patterns of self-medication behaviour in tropical herbivorous
bats. Our model species was Artibeus jamaicensis, a widespread frugivorous bat in
Panama.

In 2024, we conducted an experiment at the Smithsonian Tropical Research Institute
(Gamboa, Panama) using a group of adult males (n=10), kept in a free-flight aviary
equipped with continuous video and thermal surveillance. We recorded daily behaviour,
food choice, and social interactions under standard conditions, followed by two
experimental treatments: exposure to a stressor (light above the feeder) and an
immune challenge (lipopolysaccharide injection, LPS).

Our goal was to determine whether behavioural patterns—particularly food preference
for potentially anti-inflammatory items—and activity levels change in response to stress
or immune stimulation. Preliminary results indicate individual differences in stress
tolerance and a shift in food intake and choice after the immune challenge. Some bats
markedly reduced their overall activity and consumed less food, while others
maintained higher activity levels but altered the type of fruits preferred. In several
cases, the time needed to decide which fruit to consume also increased.
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Binbip nceBpoBiacyTHOCTEN BNNMBaE Ha TOYHICTb, MPOCTOPOBY
aBTOKOpensuilo Ta peanicTUYHICTb Moaenen posnoainy BuAiB:
aocnigxeHHs npuknaay Apodemus sylvaticus

€.B. Kosnos

Pseudo-absence selection affects accuracy, spatial autocorrelation, and realism of
species distribution models: a case study of Apodemus sylvaticus / Y.V. Kozlov

IHcmumym 3o0o0n02ii im. 1.1. LLmanbzayseHa HAH Ykpainu / I.I. Schmalhausen Institute of
Zoology NAS of Ukraine

E-mail: mrkozlov23.01.1974@gmail.com

Mogeni posnoginy suais (Species Distribution Models — SDM) € kpUTUYHO BaXKNTMBMMM
iHCTPyMEeHTamMM B €KOMOrii Ans NpOrHo3yBaHHA apeaniB BWAiB 3a MNOTOYHUX Ta
ManbyTHix ymoB. OgHaK iXHS TOYHICTb Ta €KOJoriYHa perieBaHTHICTb 3HAYHOK MIpOoH
3anexaTb Big BMOOpPY TOYOK MCEBAOBIACYTHOCTI. Y LbOMY AOCHIMKEHHI Byno ouiHeHo
cim cTparteri Bigbopy nceBaoBiAcyTHOCTeW Anga nicosoi muwi (Apodemus sylvaticus),
BKMOYa4uM rnobanbHUin  BMNagkoBMK  Biobip, €KONOriYHWA KOHTPAacT, MNpPOCTOPOBI
obmexeHHs Ta kombiHoBaHi nigxoan. KoxeH meton 6yB OUiHEHMI 3a MOro BMAMBOM Ha
€KOMOriYHWIM pearniaMm Ta CTaTUCTUYHY NPOAYKTMBHICTb, BUMIPSHY 3a JOMOMOIO0 MIOLLj
nig KpuWBOK, IHAEKCY TOYHOCTI, KoediuieHTa XWBHO HeraTtMBHMX pesynbTaTtiB Ta
NpOCTOPOBOI aBTOKOpenALii 3anuwekis. bart.step (iTepaTnBHa moamdikauis knacnyHoro
Bayesian Additive Regression Trees (BART), ska nocnigoBHo popae abo Bupanse
NPeauKTOpKU, MakCUMI3ylouM MPOrHOCTMYHY  34aTHICTb  Mogeni Ta  MiHIMIi3yroum
cknagHictb) byna kanibpoBaHa Ta cnodaTtky NpoTecToBaHa 3a AOMOMOroH ABOX iHLUMX
anroputmie BART 3 gopaTkoBMM KanibpyBaHHAM MPOrHO3iB 3a OOMOMOrOH NiHINHOI,
y3aranbHeHOoi TNiHINHOI Ta KBaHTWUMbHOI perpecin. Bbyno BBedeHO HOBUIW KpuTepin
eKonoriyHoro peaniamy, SKUW Hagae npiopuTeT MiHIMI30OBaHMM MporHosam y
HenpuaaTHUX cepefoBuLlax iCHyBaHHA BuAy (Hanpwuknag, nycteni, TyHApa, NiBHIYHI
OCTpOBMN).

PesynbTatv nokasanu, WO €KOMOMYHUIM KOHTpacT camMm no cobi 3meHwye
aBTOKOpEnsLUilo, ane gae HepeanicTUdHi posnoinu. Hanbinbw To4Hi Ta GionoriyHo
npaBgonofioHi mporHo3n O6ynyM oTpumaHi B pes3ynbTaTti MOEAHaHHSI EeKOJOrYHOro
KOHTpacTy 3 rnobanbHOK aBTOKOpensuiiHow dinbTpauieto ¢oHoBoro Bigbopy nosa
apeanoMm. bynu pospobneHi kopucTyBaubki  yHKUii R Ana  nokpaweHHs
NPOPIMKyBaHHSA, PO3AinNeHHs Ta KanibpyBaHHA AaHWX, NMOKPALLEHHS BiATBOPIOBAHOCTI
poboyoro npouecy Ta NpocTopoBoi CcTpykTypw. Lli pesynbratn nmigrBepaxyloTb, LWO
Biabip nceBOoBiACyTHICTEN CyTTEBO BNnmMBae Ha pesynbtatn SDM Ta mae Bignosigatu
Linam gocnimkeHHs. 3anponoHoOBaHi MeToau AatTb HafdiliHy OCHOBY ANist onTuMisadii
peaniaMmy MoOAeni Ta TOYHOCTI MOAESOBaHHSA po3noainy BuAaiB.
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Yacosi 3aKOHOMIpPHOCTi BUCOKOLUBUAKICHUX Hexap4yoBuX
aKyCTUYHUX CUrHasiB YOPHOMOPCLKOI 3BUYAUHOI MOPCbLKOI CBUHI
(Phocoena phocoena relicta)

0.0. lNony6es*!, H0.®. IBaHunkoBa' 2, MN.€. MonbaiH’

Temporal patterns of fast non-feeding acoustic signals of the Black Sea harbour
porpoise (Phocoena phocoena relicta) / 0.0. Golubiev*, J.F. Ivanchikova,
P.E. Gol'din

T I[Hemumym 3oonoeii im. I.1. LUmanbeayzeHa HAH YkpaiHu / I.I. Schmalhausen Institute
of Zoology NAS of Ukraine

2 Biddin docnidxeHHsT MOPCbKux ccasuie, CeHm-EHOprocbKull yHigepcumem,
LLlomnandisi, Benukobpumarisi / Sea Mammal Research Unit, University of St Andrews,
Scotland, UK

E-mail: *www.cichlida@gmail.com

The Black Sea harbour porpoise (Phocoena phocoena relicta) is the only cetacean in
the Black Sea capable of using narrow-band high-frequency (NBHF) clicks exclusively.
For this research F-POD and SoundTrap recorders were used.

Seasonal and diel patterns

F-POD recorders were deployed on five locations along the Ukrainian coast, but for this
analysis, we focused on two sites providing continuous year-round coverage: Kinburn
Spit and Dzharylhach. In total, we analyzed over 500 click sequences, which were
classified as feeding-related and non-feeding sequences. Seasonal and diurnal
patterns differed between those two sites. At Kinburn, feeding activity peaked in April—
May, while at Dzharylhach, activity was highest in late autumn. Non-feeding calls
peaked in spring and again in October. Diurnal activity also varied: at Kinburn, harbour
porpoises were most active around 10-11 am and midnight, while at Dzharylhach,
several smaller peaks were observed throughout the day, the strongest of which
occurred around 8 pm.

Soundtrap usage

For this research we also used autonomous acoustic recorders SoundTrap, which were
deployed alongside F-POD devices on two locations in Bulgarian waters. This setup
allowed us to obtain parallel recordings of porpoise acoustic activity from different types
of equipment at the same time. The aim of this approach was to compare the output of
both devices and evaluate how reliably each software package processes acoustic
information. By comparing the results side by side, we will be able to assess which
system provides more accurate and practical data for future acoustic monitoring of
harbour porpoises in the Black Sea.

The authors gratefully acknowledge Dimitar Popov for his support in data collection.
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KpaHionoriyHi ocob6nuBocTi AeskMx BuUAIB pPOAUHU MNCOBUX
(Canidae) y dyHKLiOHanbLHOMY Ta eKONOriYHOMY KOHTEKCTi

B.0. AHgpywuk®, I'.B. PomaHtok

Craniological features of some species of the Canidae family in a functional and
ecological context / V.D. Andrushchyk*, A.V. Romaniuk

IHcmumym 3o00n02ii im. 1.1. LLmanbeayseHa HAH Ykpainu / I.I. Schmalhausen Institute of
Zoology NAS of Ukraine

E-mail: *viadislava28022004@gmail.com

HocnipgxeHo yepenn 74 popocnmx ocobuH Tpeox Buais ncosux (Canidae, Mammalia),
nowwmpeHnx B YkpaiHi: Canis lupus, Vulpes vulpes ta Nyctereutes procyonoides i3
Konekuin HauioHanbHOro HaykoBo-npnpogHuyoro myseto HAH YkpaiHu Ta 30010riYHOro
myseto KHY im. Tapaca LeByeHka. MeTow [gocnimpkeHHS Oyrno  po3KpUTTS
3aKOHOMIPHOCTEN MIHMMBOCTI Yepena NcoBmX Ta BUSIBIIEHHS MDKBUOOBUX BiAMIHHOCTEN
y OYHKUiOHaANbHOMY Ta €KOSOriYHOMY KOHTEKCTi. byno 3actocoBaHO aHani3 rofioBHUX
koMmnoHeHT (PCA). BusiBneHo Taki ocobnmBOCTi AOCNigKyBaHWUX BUIIB:

B Hawomy aHanisi V. wvulpesHa PC2 (ska BignoBigae MiHNMBOCTI Yy [OOBXMHI
OanaHcy40i CTOPOHU MNeva Baxensi HUXKHbOI Wernenu Ta A0OBXWHI NMUbOBOro Biaainy
yepena), Oyno po3TawoBaHO B ii MakcUMaribHO MO3WUTUBHIA YacTuHI, WO Bigobpaxae
BUOOBXEHI Ta BYXdi wenenu. Taki ocobnuBOCTi CNpusloTb MNiABULLEHHIO LUBUAKOCTI
3aMUKaHHS Wwenen y pasi BianoBy ApibHOI, LWBMAKO pyxomoi 3400umdi (rpuayHiB, NTaxis),
Maca Tina sikux He nepesuiLye 20 % Macu xmkaka.

N. procyonoides 3aiimae HeraTuBHi 3HayeHHa PC2 uepe3 BMpaxeHi HeraTuBHI
HaBaHTaXXeHHHA 3a MakCUMarnbHO JOBXWHOK 34MEHIBHOMO BigpoCcTKa Ta LWMPUHOLO Tina
HWKHbBOI LLEenenn Mk OCTaHHIM NPeMonsipoM i nepLumMm monsipom. 36inblieHa AOBXMHa
34rEHIBHOro BigpocTka Bigobpakae 34aTHICTb A0 MOTY>XKHUX PO34aBnioBasnbHUX PYXIB i
noB’si3aHa 3 LUMPLUMM CMEKTPOM XMBIEHHS. MMOTOBLUEHHS Tina HWXHbLOI LWenenu B Lin
JiNgHUi CBIAYMTbL NPO HASABHICTb 3HAYHMX MOMEPEYHUX HaBaHTaXeHb MPWU CMOXMBAaHHI
TBEPOI iXi.

C. lupus 3arimae NpoMixHi 3HadeHHst Ha PC2 Ta HamBuLi NO3UTUBHI 3Ha4YeHHst Ha PC1.
BiH € rinepxwkakom i3 34aTHICTIO MOMBAaTU Ha BENWKY 3400MY (KOMWUTHI), NoegHye
NOTYXHICTb 3a4HbOI YaCTMHW LWenenu Ans po34aBioBaHHS KICTOK i3 OBOSi KPYNHUMMU
pixxyunmn 3ybamm ons posrpusaHHs 3gobuui.

Bucrnoentoemo noasiky C. A. MsikyLIKy 3a WiHHI nopaawm nig vac nigrotoeku maTtepiany.
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