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Pedepar:

1. HoBuit HanpsimM 610TEXHOJIOTI] - BUKOPUCTaHHS MIKpOOPTraHi3MiB j1s1 10Tpe6 OyAiBHULITBA YCIIILIHO PO3BUBAETHCS
y CBITi IPOTSIrOM OcCTaHHix 15 pokiB. Ocob6mBe Miclie cepeji HOBUX OyIiBeIbHUX MaTtepiaiiB, Mocifae BUPOOHULITBO
6ioLleMeHTy Ta 6i03aKpilII0BaYiB I'PYHTIB 3aCHOBAHOTO HAa BUKOPUCTAHHI ypeas3a-MpoayKylouux 6aKTepi, sKi y
IIPUCYTHOCTI CEYOBMHMU Ta iOHIB KaJIBLIIO Y JIY’)KHOMY CEPELIOBHUILi YTBOPIOIOTh HEPO3UNHHI KPUCTANN KaJIbLUTY.
[lepeBara 6ioLjeMeHTy Nepet, TpaIULiiHUM LIEMEHTOM € HU3bKa B's13KicTh (B 30 — 300 pasiB MeHIIe B'I3KOCTi
cycreHsii leMeHTY), o 3abe3evye 0oro 3gaTHICTb 40 MTMOO0KOr0o MPOHUKHEHHS B IIOPU i TPIlIMHU I'PYHTY, 6ETOHY
4yu kameH!o (Ivanov ta Stabnikov, 2017). BukopuctanHs 6iolieMeHTy ITPOIIOHYETHCS AJ1sI LIMPOKOTo KoJla
OyiBesIbHUX POOIT i MO>Ke OYyTU HOBUM, EKOHOMIUHO e(DEKTUBHUM PillleHHSIM B iHXeHepii OXOPOHU [IOBKiJIJIs Ta

OyAiBHULITBA, OCODOJIMBO B rayly3i reoTexHiyHOi iHKeHepii. Hegosnikamu 6iouieMeHTallii € BAKOPHUCTaHHSIM >KUBUX



ypeas3a-npoayKylouux 6aKkTepil, SKi BHOCATHCS Y AOBKIJIIA (2 B E€SKUX 0i0TEXHOJIOTISX IPONOHYIOTh
BUKOPUCTOBYBATH 6AKTePii, 1[0 BiIHOCATHCS O YMOBHO-TIaTOT€HHUX), Ta BUBLJIbHEHHS Y aTMOC(EPY TOKCUYHOTO
amiaky Ta MOXKJIMBE ITOTPAIUISIHHY iOHIB aMOHIIO Y TPYHTOBI Ta ITOBEPXHEBi BOIU. [I0Ka3aHO, 0 OJHUM i3 MOXKJIMBUX
IISXIB MifIBULIEHHS 6i06€e3nexy 6ioleMenTallii MoXke 6yTy 3aCTOCYBaHHS KMCJIOI ypeasu NPy BUKOPYCTaHHi B
SIKOCTI JpKepeJla Kajbllilo KiCTKOBOTO GOPOIIHA, SIKe MiCTUTb Kajiblliil y popMi rinpokcuanaTtury. [IposeneHa
ceJieK1ist 6aKkTepiaJbHOrO LITaMy, 1[0 CUHTEe3yBaB KUCJIy ypeasy cepe, 6akTepili, 1110 6yJiu BUijleHi 3 KUCJIOro
IpyHTy. lllTaM 3 Hal6/IBIIOI YPEA3HOI aKTUBHICTIO 0yJI0 ifeHTU(IKOBAaHO 32 JOMIOMOrOI0 amIutidikarii Ta
cexkBeHyBaHH reny 16 pPHK sk Staphylococcus saprophyticus AUL. MakcumasnbpHa IBUAKICTb pocTy mrtamy AU
craHoBuna 0,15 roa.-1, MakcrMasibHe HakKoNM4YeHHs! 6iomacu - 6,9 r/n1 cyxoi 6iomacu, a MaKCUMasbHa ypeas3Ha
aKkTUBHICTb OyJsa 8,1 MM nporinposnizoBaHoi ceuoBrHU /XB. HaliBuia ypeasHa akTUBHICTb Y Tamy Staphylococcus
saprophyticus AU1 cnioctepiranacs B intTepBaii pH Bif 4,5 10 5,5, IOCTYNOBO 3HMKYIOYUChH IIpY NMifBuieHHi pH. 3
METOI0 3a6e31eyeHHs 6i06e3MeKu NOBKIIs 4715 6ioleMeHTallii 3aIpOIIOHOBAaHO BUKOPUCTAHHS YPEa30aKTUBHUX
iHaKTMBOBaHUX 6aKTepiaabHUX KIITUH Mics ix 06pobku 0,5% po3urHOM HaTpilo gopenuiacyiabdary npotsarom 120
XxBWIVH. [Ipy npoBefeHHi 6iolieMeHTallii, e B IKOCTI JpKepeJla KaJlbllil0 BUKOPUCTOBYBAJIM KiCTKOBE OOPOLIHO, sIKe
MiCTUTB KaJIbLiil y POPMI rifpOKCHANIATUTY IIPU 3HIKEHIN KiIbKOCTi CEYOBUHMU 3a JONIOMOTOK iHAKTMBOBAHUX
OaKTepiasbHUX KIIITHH BOJOIPOHUKHICTh 6i0LleMEHTOBAaHOTrO MicKy 6yJsia 2¢10-5 M /¢, 1110 J03BOJIsIE 3aCTOCYBATU
GiolleMeHTallil0 TaKOro TUITY 7151 YKPIIlJIEHHS IPYHTY 3 METOIO 3HIDKEHHSI I0ro eposii, Hallpukiaz, mics
3eMJIeTpycy, abo 11j1s1 60pOThOM 3 IMJIOBOIO €PO3i€l0 1715 3HVDKEHHSI aTMOC(EPHOT0 3a6pygHEeHHS.. OCHOBHOIO
IIEPEBArol0 L[bOTO METOY — i€ MOKJIMBICTb 3HU3UTHU Ha 75% BUTPATH C€YOBMHU TA 3HU3UTU 33 PAXYHOK L[bOTO
BUKUIY aMOHIIO Ta aMiaky y JoBKijis. Kpim Toro BupilyeTtscs npobsiema yTuiizanii KicTKOBUX BiIXOLiB i
3MEHUIYETbCS] BAPTICTh MaTepiasiB Ha GioLeMeHTalj0. [IoBHICTIO 6i00€311eUHNMU [IPOAYLIEHTaMU KUCJIOl ypeasu
MOXYTb OyTH MOJIOYHOKUCII 6akTepii. [lokazaHa 30aTHICTh MOJIOYHOKMCIINX 6aKTepiit Lactobacillus reuteri ta
Streptococcus thermophilus 1o cunTe3y kucsoi ypeasu, o pooUTh iX IepCreKTUBHUMYU MIKPOOHUMU areHTaMu y
npolecax 6ioneMmenTalii. Bupomysanns Lactobacillus reuteri npoBoauiu Ha KarycTsIHOMY OYJIbHOHI.
MakcuMasnbHa ypeasHa akTUBHICTb 6akTepiit Lactobacillus reuteri cniocrepiranacs npu pH 5,0. [Ipu npoBeieHHi
6ionemMeHTalii i3 3acCTOCyBaHHSIM MOJIOYHOKUCIIMX 6akTepiil Lactobacillus reuteri micok miciisg 8 6i006po6oK MaB
BOZIOIIPOHUKHICTb 6°10-5 M /c. TomMy 1ie#l crioci6 GioLeMeHTallii MOXKJIMBO 3aCTOCYBATU JIALIE [JIs1 YKPIiIlJIEeHHS
I'PYHTY ab0 /J11 60pOThOM 3 MUJIOBOIO €po3ielo. MOXINBOIO 3aMiHOIO 6aKTepialbHOI ypeazyu MoXe 6yTH ypeasa
POCJIMHHOTO NOXOAKeHHs. CKpUHIHT HACiHHA CiZIbCLKOTOCIIOLAPCHKUX KYJbTYP, SKi BUPOILLYIOThCS B YKpPaiHi,
[10Ka3aB, 10 6061 COi MOXKJINBO BUKOPHCTOBYBATH SIK IPKEPEJsIo ypeasu s 6ioleMeHTalil y BUTJIsLi HEOUNIIeHOTO
BOJIHOTO €KCTPAKTY i3 I10pi6HEHOI Macu caMoro HaciHHs abo MPOPOLIEHOro NPOTAroM 24 — 48 roguH.
3acToCyBaHHS HEOUHUIIEHOTO €KCTPAKTY i3 HACiHHS COi MoKa3aslo Horo e(eKTUBHICTD 11711 OCAIPKEHHS KapOOHATY
KaJIbIIilo i3 cyMmilli pO34YMHIB Kajblliil XJIOPUAY Ta CEYOBMHHU, a I0r0 BUKOPUCTAHHS NPy GiolleMeHTaLlii MmicKy
IIO3BOJIMJIM 3HU3UTU MOTO BOJOIPOHUKHICTb y 6000 pasiB i oTpuMaTu 3HaY€HHS, SKi BiAIIOBiIAIOTh
BOJIOIIPOHMKHOCTI ITiCKY, 6i011eMEHTOBAHOTO 3a JOIIOMOTOI0 TPAJUIIITHO 3aCTOCOBYBAHMX YP€a3a-MPOJYKyIOYUX
6akrepiit. Kito4oBsi cioBa: 6ionemeHnTauis, 6iorexHosoris, 6io6e3neka, 6akTepii, arponpoMuciosi Bigxoay,
6iocuHTe3, MeTaboIiTH, IPUPOLOOXOPOHHA TEXHOJIOTiS, POCIMHHA ypeas3a, OXOPOHA O0BKijIg, 6103aKylOpIOBaHHS
I'pyHTY, Qi3nyHi, XiMiuHi i 6i07I0TYHI METOY, YMCTI KYJIbTYPH, 6i0JIOrIYHO aKTUBHI PEYOBUHM, PiliKi XUBUJIbHI
cepenosulla, pH, mxepesa ByrjieLeBoro Ta a30THOro XuBJeHHs, Lactobacillus, MosoyHokuci 6akrepii, pepmeHTH,
IIPOIYLEHT, MiKpoopraHismu, MikpoOHuii cunTes, Bacillus, npo6ioTnyHi MikpoopraHismu, NOXUBHE CEPEIOBUILE,
cepenoBulile poCTy, CKpUHIHT, Streptococcus thermophilus.

2. A new area of biotechnology - the use of microorganisms for the needs of construction has been successfully
developing in the world over the past 15 years. The production of biomement occupies a special place among new
building materials by and soil enhancers based on the use of urease-producing bacteria, which, in the presence of
urea and calcium ions in an alkaline medium, form insoluble calcite crystals. The advantage of biomement over
traditional cement is its low viscosity (30-300 times less than the viscosity of a cement suspension), which ensures
its ability to penetrate deeply into the pores and cracks of soil, concrete or stone (Ivanov and Stabnikov, 2017). The
use of biomement is proposed for a wide range of civil engineering applications and may be a new cost-effective



solution in environmental and construction engineering, especially in the field of geotechnical engineering. The
disadvantages of biocementation are the use of live urease-producing bacteria that are introduced into the
environment (and some biotechnologies suggest using opportunistic bacteria), the release of toxic ammonia into
the atmosphere and the possible release of ammonium ions into the ground and surface waters. It has been shown
that one of the possible ways to increase the biosafety of biocementation can be the application of acid urease
when bone meal containing calcium in the form of hydroxyapatite is used as a source of calcium. A selection of a
bacterial strain that synthesized acid urease was carried out among bacteria isolated from acidic soil. The strain
with the highest urease activity was identified by amplification and 16 rRNA gene sequencing as Staphylococcus
saprophyticus AUL. The maximum growth rate of the AU1 strain was 0.15 h-1, the maximum biomass accumulation
was 6.9 g/L dry biomass, and the maximum urease activity was 8.1 mM hydrolysed urea/min. The highest urease
activity in the Staphylococcus saprophyticus AU1 strain was observed in the pH range from 4.5 to 5.5, gradually
decreasing with pH increasing. To ensure the biosafety of the environment, it was proposed to use for
biocementation inactivated urease-active bacterial cells after their treatment with a 0.5% solution of sodium
dodecyl sulfate for 120 minutes. When carrying out biocementation, where bone meal containing calcium in the
form of hydroxyapatite was used as a source of calcium with a reduced amount of urea using inactivated bacterial
cells, the water permeability of biocemented sand was 2x10-5 m /s, which makes it possible to apply this type of
biocementation to strengthen the soil . in order to reduce its liquefaction, for example after an earthquake or to
control dust erosion to reduce atmospheric pollution. The main advantage of this method is the ability to reduce
the consumption of urea by 75% and thereby reduce the release of ammonium and ammonia into the environment.
In addition, the problem of bone waste disposal is solved and the cost of materials for biocementation is reduced.
Lactic acid bacteria can be completely biosafe producers of acid urease. The ability of lactic acid bacteria
Lactobacillus reuteri and Streptococcus thermophilus to synthesize urease has been shown, which makes them
promising microbial agents in biocementation processes. Lactobacillus reuteri was cultivated on cabbage broth.
The maximum urease activity of Lactobacillus reuteri bacteria was observed at pH 5.0. When carrying out
biocementation using Lactobacillus reuteri, sand after 8 biotreatments with lactic acid bacteria had a water
permeability of 6x10-5 m/s. Therefore, this method of biocementation can only be used to strengthen the soil or
to prevent dust erosion. It is possible to replace bacterial urease with plant-derived urease. Screening of seeds of
agricultural crops grown in Ukraine showed that soybeans can be used as a source of urease for biocementation in
the form of a crude aqueous extract from the crushed mass of seeds or germinated within 24-48 hours. The use of
a crude extract from soybean seeds showed its effectiveness for the precipitation of calcium carbonate from a
mixture of solutions of calcium chloride and urea, and its use in the biocementation of sand made it possible to
reduce its water permeability by 6000 times and obtain values corresponding to the seepage rates of sand
biocemented with traditionally used urease-producing bacteria. Key words: biocementation; biotechnology;
biosafety; bacteria; agro-industrial waste; biosynthesis; metabolites; environmental technology; plant urease;
environmental protection; soil biogrouting; physical, chemical and biological methods; pure cultures; biologically
active substances; liquid culture media; pH; sources of carbon and nitrogen nutrition; Lactobacillus; lactic acid
bacteria; enzymes; producer; microorganisms; microbial synthesis; Bacillus; probiotic microorganisms; nutrient
medium; growth medium; screening; Streptococcus thermophilus

Jep>kaBHHHM peecTpauiiiHuii Homep iP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU: PaljioHa/bHE IPUPOOKOPHUCTYBAHHS

CrpareriyHu# NpioOpUTETHUI HANIPSIM iHHOBaILiHHOI AiSJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEXHOJIOTI} 6iJIbIl YMCTOrO BUPOOHUIITBA Ta OXOPOHYU HABKOJIMIIHBOTO IPUPOJIHOTO CEPEOBUIIA
I'li,ILcyMKI/I IOCJIiAKEHHSI: TeopeTuyHe y3arajibHEHHs i BUPilIEHHs BOXJIMBOI HayKOBOI TpoGieMu

Iyo6sikaii:



e Youmosudy, B.M. (2021). MosiouHoKuCIIi 6aKTepii K nponyLeHTy ypeasu. Haykosi npaui HanionaabHOTo
VHIBEpCUTETY Xap4OBUX T€XHOJIOTIH, 27(3), 25-31. https:/ /doi.org/10.24263 /2225-2924-2021-27-3-5

e YaumoBudy, B.M. (2021). 3actocyBaHH 6iolleMeHTallii B KOHTEKCTi BUPIllleHHS €KOJIOTiYHUX MUTaHb. HayKoBsi
npaui HarjioHanpHOro yHiBEpCUTETY XapuoBUX TeXHOJIOTI, 27(4), 63-82. https:/ /doi.org /10.24263 /2225~
2924-2021-27-4-8

¢ YaumoBudy, B.M. (2021). 3arasbHa XxapakTepucTuKa 6iolileMeHTallii Ta napameTpu KOHTposIo. Haykosi npani
HanioHasnbHOro yHiBEpCUTETY XapuOBUX TEXHOJIOTIH, 27(6), 30-42. https:/ /doi.org /10.24263 /2225-2924-
2021-27-6-5

¢ YoumoBudy, B. & CtabHikoB, B. (2022). HeobxigHiCTh KOHTPOJIIO [IPOBELIeHHS GiolleMeHTallil [1J11 rapaHTOBAHO]
6iobe3neku NoBKiuIst. 88 MixkHapoiHa HayKoBa KOH(EPEeHILlist MOJIOAUX YUEHUX, aCIlipaHTIB i CTy[EeHTIiB
«HaykoBi 30,06yTK1 MOJIOZ] — BUPillIEeHHIO ITPo6JIeM XapuyBaHHsI JoAcTBa y XXI cTomitTi» (c. 325).

e YnumoBud, B. & CrabHikos, B. (2021). MikpoOHe oca/iKeHHs1 KapOOHAT KaJbllil0 y IPUPOJO0XOPOHHUX
6ioTexHosorisx. 87 MibxkHapoaHa HayKoBa KOH(EpEHIIisl MOJIOAUX YY€HUX, acllipaHTiB i CTyJeHTiB «HayKoBi
3,00yTKM MOJIOZ] — BUPILIEHHIO IPOOJIEM XapuyBaHH JofcTBa Y XXI cTomiTTi» (C. 423).

e Ynumosud, B. (2020). BUKOpuCTaHHSI MOJIOYHOKUCJIUX GaKTepiil 3 METOI0 GioljeMeHTallii y IpUpPOI0OXOPOHHUX
TexHOoJIoTisX. 86 MibKHapoHa HayKoBa KOH(epeHLis MOJIOIMX YYeHHUX, acipaHTiB i cTyneHTis «HaykoBsi
3,00yTKM MOJIOZ] — BUPiLIE€HHIO IPO6JIeM XxapuyBaHHs jofcTBa y XXI cromiTTi» (c. 407).

e YoumoBuy, B. (2019). 3actocyBaHHs 6ioLieMeHTallii, IK pi3HOBULy 6i0TE€XHOJIOTI], y IPUPOJLOOXOPOHHUX
TEXHOJIOTisIX. 85 MibkHapo/iHa HayKoBa KOH(pEPEeHLlis MOJIOAMX YY€HUX, aCIiPaHTIB i cTyeHTiB «HaykoBi
300yTKM MOJIOZ] — BUPiLIE€HHIO IIpo6yieM XapuyBaHHs joficTsa y XXI cTomiTTi» (. 516).

e YaumoBudy, B. & CtabHikoB, B. (2020). MosioyHOKuCi 6aKkTepii K IpoAyLeHTH KUcJloi ypeasu. Marepianu IX
MixHaponHOi HayKOBO-TeXHIYHOI KOH(pepeHLii «HayKoBi Ipo6eMU Xap4OBUX TEXHOJIOTIH Ta IPOMUCIIOBO]

6ioTexHosorii B KOHTeKCTi €BpoiHTerpatii» (c. 37-38).
HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINIIEHHS CTaHy HABKOJIMIIHLOTO CEPEIOBUIIA

OxopoHHi gJoKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HaYyKOBHMH TeMaMH: 0119U001485

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Cra6Hnixkos Bikrop IleTpoBuy

2. Viktor Stabnikov

KBasigikanis: n. 1. 1., npod., 03.00.20

Inentudikarop ORCHID ID: He zacrocosyerscs

HoparkoBa indopmamist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HarjioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTii
Kopg 3a €IPIIOY: 02070938

Micuesnaxo,zm(emm: ByJI. Boslogumupcska, 6yz. 68, Kuis, 01601, Yxkpaina

dopma ByracHOCTI: Jlepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. BosomnHa IpyHa MukosaiBHa

2. Iryna Voloshyna

KBasigikamis: . t. u., gouent, 03.00.20

InenTudirkarop ORCHID ID: He 3actocoyerscs

JopaTrkoBa inpopmanist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKMIil HALLIOHAIbHMIL YHIBEPCUTET TEXHOJIOTIN Ta AU3aiiHy
Kopg 3a €IPIIOY: 02070890

Micuesnaxo,szeﬂml: ByJl. Mana IllusiHOBCBKa, 6y1. 2, Kuis, 01011, YkpaiHa

dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Jannnenko CsitsiaHa I'puropisHa

2. Svitlana Danylenko

KBasidikamis: n. 1. 1., crapmuii HaykoBuii criiBpo6iTHUK, 03.00.20
InenTudikarop ORCHID ID: He sactocoyerbes
JoparkoBa iHdpopmamnis:

IToBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPOAIOBOMIbYMX pecypciB HanioHanbHOi akagemii

arpapHuUx HayK YKpaiHu

Kog, 3a €EIIPTIOY: 00419880

Micue3HaxoaKeHHS: ByJI. €Brena CeepcTioka, 6yn. 4-a, Kuis, 02002, Ykpaina
dopma ByracHOCTI: [lepxasna

Cdepa ynpaBiiHHS: HaujonanbHa akaziemiss arpapHuX HayK YKpainu
InenTudikarop ROR:

CeKTop HayKH: AkafemivyHui1

Penensentu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ckpoupka OkcaHa IropiBHa
2. Oksana Skrotska

KBasigikamis: . 6. ., nouenr, 03.00.06

Inentudikarop ORCHID ID: He zactocosyetbcs

JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a € IPIIOY: 02070938

Micuesnaxo,u)KeHHﬂ: ByJI. Bononumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Kpacinbko Bikropig OseriBHa

2. Viktoriia Krasinko

KBasigikamis: . t. u., gouent, 03.00.20

Imentudikarop ORCHID ID: He zacrocosyerscs

JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a €IPIIOY: 02070938

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi ITupor TeTsHa [1aBniBHa
TOJIOBH pajgu

BaacHe IlpizBume Im'st Ilo-6aTbKOBI [Tupor Tersua [aByiBHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY MesnpHuK Haramis

00JIiKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




