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Pedepar/anoTamis:

1. Inceprauiiine QOCIiIpKEHHS IPUCBSIYEHE PO3POOJIEHHIO HAYKOBUX 3acaj] ouuppyBaHHs repObapHUX 3pasKiB i
(opMyBaHHS BIOPSIAKOBAHOI, CTaHAAPTU30BaHOI Ta iHTErpoBaHoi y MixkHapogHUH iHpOopMaLiiiHuii mpocTip 6a3u
IAHUX repbapHuX Koslekuiil ¢pyopu Ykpainu. PO60Ty BUKOHaHO Ha OCHOBI OpUTiHAJILHUX MaTepiasliB AecITUPIYHUX
IOCTiIKEeHb i3 32aCTOCYBaHHSIM KOMIIJIEKCHOTO MiXOAY, Cy4aCHUX LM(PPOBUX TEXHOJIOTIN, METOIiB MOOiTi3alLii
IAHUX, IPOCTOPOBOTO aHaJjli3y, FeOMEeTPUYHOI MOPHOMETPIi, MOJIEKYJIIPHO-(PIIOr€HETUYHUX i TAKCOHOMIYHUX
IOCimKeHb. Y pe3ysbTati aHali3y Mi>KHapogHOTo JOCBiny ouu@pyBaHHS NPUPOAHUYNX KOJIEKLii cPOPMyIbOBAHO
TEOpPEeTUYHi Ta METO/I0JIOTIYHI MiIX0/AM 10 CTBOPEHHS HallioOHaIbHOI cUCTeMU TUPPOBUX repObapHUX JAHUX.
Po3po6s1eH0 11 ONpuIIOAHEHO IPOTOTUII BIIOPSIIKOBAHOI 6231 JaHMX OLM(POBAHUX repbapHUX KOJIEKLiN (pIopu
Ykpainu herbUA, no6ynoBanuii Ha BigkpuTux niaatdopmax Symbiota Ta WordPress. O6rpyHTOBaHO HOLINIbHICTb

MOETHAHHS JIBOX B3a€MOIIOB'SI3aHMX HAMPSIMiB Oprasiszaiii iHdopmaliii: Kosekijie-1eHTPUYHOr0, OPiEHTOBAHOTO HA



rep6apHi 3pa3Ky, Ta KOJIEKTOP-LEHTPUYHOI0, CIIPSIMOBAHOTO HA CHUCTEMATHU3alLli0 BilOMOCTEe! IIPO aBTOPIB
6oTaHiuHUX 360piB. CPOPMYILOBAHO HAYKOBi IPUHLMIN oL PyBaHHS repOapHUX KOJIEKIiH i po3po6yeHo
CTaHJApPTU30BaHi IPOTOKOJIM, aJalITOBaHi O YyMOB YKpaiHChbKUX rep6apiiB. 3anpornoHoBaHo KoHuenuio DIPA2, ska
OXOILIIOE MOOIJIi3allil0 JaHUX, BATOTOBJIEHHS LM(POBUX 300pakeHb, My6IIiKallilo, IPaKTUYHE 3aCTOCYBAaHHS Ta
IOBroTpuBajle apxiByBaHHs iH(popMallii. BusnaueHo 1Ba 6a30Bi TeXHOJIOrIYHI MapIpyTH ouudpysaHHs: OID -
«00’ekT-300pakeHHsI—-AaHi» Ta ODI - «06'eKT-naHi—306paskeHHs». JocmimkeHo eeKTUBHICTh BUKOPUCTAHHS
CKaHepiB i poToCcuCTEM, Pi3HMX PEXXUMIB OCBITJIEHHS Ta [IapaMeTpiB HalalITyBaHHs 06J1aJHaHHS1, BCTAHOBJIEHO
ONTHUMAaJIbHi YMOBM OTPUMAaHHSI BUCOKOSIKICHUX IM(PPOBUX 300pakeHb repobapHUX 3paskiB. OKpeMy yBary
npuzineHo mobisnizarii, craHgapTuaalii, my6sikanii Ta JOBroTprBajioMy 36epiraHHio [UQPOBUX NaHUX HA ONTUYHUX,
MArHiTHUX Ta €JIEKTPOHHUX HOCISIX. 3 METOI0 BUKOPUCTAHHS Y MOZEJIOBaHHI [IOIIMPEHHS BUIIB, @ TAKOX iHTerparii
3 oM(PPOBAHUMU JAHMMH, PO3PO6JIEHO i 0Iy6JIiIKOBAHO Y BiIKPUTOMY AOCTYII e -¢anayu reoMop@oIoridHoro
Ta ¢itoreorpagiyHoro panoHyBaHHs YKpaiHcbkux KapnaT. Ha ocHOBI po3po6sienux Binkputux GIS-mapis
NiATBEPAKEHO JIOKabHI eHTPpY (PIOPUCTUYHOTO eHlleMi3My B MapMapocbkomMy Me3operioni, YHopHoropi,
Ceuposli Ta Ha BogoninpHill BepxoBuHi. Ha ocHOBI o poBanux rep6apHUX MaTepialis, BIGKpUTUX 6a3 JaHUX i
IIPOCTOPOBOTO MOJIEJIIOBAHHS IPOBEIEHO HOMEHKJIATYPHi, TAKCOHOMIYHi, (piToreorpadiyHi Ta €BOJIOLINHI
IOCJIiIKeHHS] OKpeMUX eHIeMiYHUX IIPeCTaBHUKIB, IIpecTaBleHuX y ¢Jopi 3axonly YKpaiHu Ta Ha iHIIKX TepeHax.
30KpeMa, MiAroTOBJIEHO HOMEHKJIATYPHUH YEKJIICT €EHIEeMIYHUX POCIMH YKpaiHChKUX Kaprart i 3aiiporIoHOBaHO
HOBY KoMbiHariiio Sabulina pauciflora (Kit.) A.V.Novikov. ITiz yac ounudpyBanHs rep6apito LWS BusiBieHo
aBTeHTH4Hi 3pa3ku Thymus marschallianus, Bu3Ha4eHi ik HeoTuny, a Takox isorunu Galium transcarpaticum. Ha
nifcTaBi MOPOJIOTiYHOrO Ta MOJIEKYSIPHO-(iNIOre HETUYHOTO aHali3y 3allpOIIOHOBaHO KoMbiHalilo Galium
mollugo subsp. transcarpaticum (Stojko & Tasenk.) A.V.Novikov, Nachychko & Zinenko. JlocnimxeHHs1 repbapHUX
IAHUX eHJeMiKiB 0ysI0 TakoX po3mupeHo Ha Carex curvula All. - apkTo-anbnifiCbKU BUT, SIKUA 4aCTO BBAYKAETHCS
€HJIeMiKOM TipCbKUX cucTeM €Bponu. 30KpeMa, 3aBIsKY 3a/Iy4YeHHIO Ol poBaHUX repbapHUX 3pasKiB Ta
BiIKPUTUX [JaHUX, Y IO€HAHHI 3 aHaTOMO-MOP(OJIOriYHUM aHai30M, 6yJI0 TOKa3aHo, 110 BHYTPIlIHbOBU0BA
MiHMBICTE 03HaK (ITV) B MeXXax romysisuii He 6ysia HUKYOIO, SIK O4iKyBaslocs, y IpyIax MapriHaJbHUX IOMYJIALiN,
sIKi OyJIM TeHETUYHO GigHimMMHY, a ixHi MOPQOIIOriyHi 03HAKM HEe MaJM O4iKyBaHOI CHJIbHILIOI KOpeJsLii 3
€KOJIOTIYHUMU N1apaMeTpaMu. AHAJIOTIYHO, 32 pe3yJibTaTaMy aHajli3y iCTOpUYHUX i cydacHUX repbapHUx 300piB, a
TaKOX 3aBISIKU 3aJIy4€HHIO JOAATKOBUX JaHUX aHATOMO-MOP(QOJIOTIYHUX NOCTiIKEHb BUSBIEHO KPUIITUYHY
iHBa3ilo TeTpaoigHUX NpeacTaBHuUKiB Centaurea stoebe Ta 3amMileHHS HUMU IUIIJIOITHUX OMYJISLIN y
LenTpasnbHiil €Bpori i Ykpaini 30kpema. OKpiM pigKicHUX, eHAeMIiYHNX Ta iHBa3ifHUX [IpeICTaBHUKIB (Jopu
YKpainy, oLliHKy MOXJIMBOCTEN BUKOPUCTAaHHS OLM(PPOBAHUX aHUX 37iICHEHO TaKOX Ha NPUKJIAi IPeJCTaBHUKIB
poxny Aconitum. 30KpemMa, yTOUHEHO TAKCOHOMIYHMM CKJIaf, poay Aconitum B YKpaiHcbKkux KapnaTax, niis SKoro
IiATBEPAKEHO 22 TaKCOHY, 3 HUX 17 eHpeMiuHux abo cybeHaeMidyHux. Briepiie i dsopu Ykpainu migTBepiKeHo
Aconitum moldavicum nothosubsp. confusum, 3arnpornoHoBaHO HOBi TAKCOHOMIYHi KOMbiHAaIlii Ta OMMCaHO HOBI
ribpupHi TakcoHu. 3aco6amu reomeTpruyHoi MOpdoMeTpii BCTAHOBJIEHO OCHOBHI HalIpSIMU €BOJIIOLi KBITKH
npeacTaBHUKIB Tpu6u Delphinieae Ta nokazaHo HMOBIpHMIA 3B’130K €BOJIOLII HEKTAPHUKIB 3 ajanTalliIMU [0

3aMUJIIOBAYIB.

2. The dissertation is devoted to the development of scientific principles for digitizing herbarium specimens and
the formation of structured and standardized database of herbarium collections of the flora of Ukraine integrated
into the international information workflow. The work was carried out on the basis of original materials of ten-
year research using an integrated approach, modern digital technologies, data mobilization methods, spatial
analysis, geometric morphometry, molecular-phylogenetic and taxonomic studies. As a result of the analysis of
international experience in digitizing natural history collections, theoretical and methodological approaches to
creating a national system of digital herbarium data were formulated. A prototype of an orderly database of
digitized herbarium collections of the flora of Ukraine, HerbUA, built on the open platforms Symbiota and
WordPress, was developed and published online. The feasibility of combining two interrelated directions of
information organization is substantiated: collection-centric, focused on herbarium specimens, and collector-

centric, aimed at systematizing information about the authors of botanical collections. The scientific principles of



digitizing herbarium collections are formulated and standardized protocols adapted to the conditions of Ukrainian
herbaria are developed. The DIPA2 concept is proposed, which covers data mobilization, production of digital
images, publication, practical application and long-term archiving of information. Two basic technological routes
of digitization are identified: OID - "object-image-data" and ODI - "object-data-image". The effectiveness of using
scanners and photosystems, different lighting modes and equipment settings parameters is investigated, and
optimal conditions for obtaining high-quality digital images of herbarium specimens are established. Special
attention is paid to the mobilization, standardization, publication and long-term storage of digital data on different
media. In order to be used in species distribution modeling, as well as integration with digitized data, shapefiles of
geomorphological and phytogeographic zonality of the Ukrainian Carpathians have been developed and published
in open access. Based on the developed open GIS layers, local centers of floristic endemism in the Marmaros,
Chornohora, Svydovets and Vododilnya Verkhovyna mesoregions have been confirmed. Based on digitized
herbarium materials, open databases and spatial modeling, nomenclatural, taxonomic, phytogeographic and
evolutionary studies of individual endemic representatives represented in the flora of western Ukraine and other
areas were conducted. In particular, a nomenclatural checklist of endemic plants of the Ukrainian Carpathians was
prepared and a new combination Sabulina pauciflora (Kit.) A.V.Novikov was proposed. During the digitization of the
LWS herbarium, authentic specimens of Thymus marschallianus were identified, identified as neotypes, as well as
isotypes of Galium transcarpaticum. Based on morphological and molecular-phylogenetic analysis, the
combination Galium mollugo subsp. transcarpaticum (Stojko & Tasenk.) A.V.Novikov, Nachychko & Zinenko was
proposed. The study of herbarium data of endemics was also extended to Carex curvula All,, an arcto-alpine
species often considered endemic to mountain systems of Europe. In particular, by involving digitized herbarium
specimens and open data, combined with morpho-anatomical analysis, it was shown that intraspecific trait
variability (ITV) within populations was not lower, as expected, in marginal population groups that were genetically
poorer, and their morphological traits did not have the expected stronger correlation with ecological parameters.
Similarly, based on the results of the analysis of historical and modern herbarium collections, as well as through
the involvement of additional data from morphological studies, a cryptic invasion of tetraploid representatives of
Centaurea stoebe and their replacement of diploid populations in Central Europe and Ukraine in particular was
revealed. In addition to rare, endemic and invasive representatives of the flora of Ukraine, the assessment of the
possibilities of using digitized data was also carried out on the example of representatives of the genus Aconitum.
In particular, the taxonomic composition of the genus Aconitum in the Ukrainian Carpathians was clarified, for
which 22 taxa were confirmed, of which 17 are endemic or subendemic. For the first time for the flora of Ukraine,
Aconitum moldavicum nothosubsp. confusum was confirmed, new taxonomic combinations were proposed and
new hybrid taxa were described. By means of geometric morphometry, the main directions of flower evolution of
representatives of the Delphinieae tribe were established and the probable connection of the evolution of
nectaries with adaptations to pollinators was shown.
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