O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U000361

Jep>kaBHUH peecTpaniliHuI HOMeP: 0115U002104

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 28-01-2019

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3Ba eramy: Po3poGka MeTofly KepyBaHHs [Tpoliecamu popMyBaHHS BUGYXOBOTO iMITyJIbCY B CepeinHi
CBEPIJIOBUHY, IIPU SIKUX 33 PAXyHOK B3ae€MOJii i pO3I0Oiny OB HANIPYT B Yaci Ta IPOCTOPI, JOCATa€TbCS
edexTuBHE pyHYBaHHS MACUBIB ripCbKUX MOPif, CKJIAAHOI CTPYKTypu. PO3po6Ka peKkoMeHalliil om0
IIPOEKTYBaHHS NTapaMETPIB CiTKU CBEPIJIOBMHHUX 3apsiB Ta KOMYTAallii CXéM KOPOTKOCIIOBIJIBHEHOTO IiIPMBaHHS 3
Pi3HOIO cHUCTEeMOIO iHilliI0BaHHS IPU BUOYXOBUX POOOTAxX B YMOBAX TPIlIMHYBATHX MOPiJ, MifiBUIIEHHS SIKOCTI
no/piGHEHHS ripHUYOi Macy 3 KEPOBaHUM celicMoedeKTOM M0 BiIHOMEHHIO 0 OXOPOHHOTO O0'€KTY. Y3arajbHEeHHS

PEe3yJbTaTiB JOCIiIKEHD i MiArOTOBKA 3aKJII0YHOTO 3BiTy IO TEMI.
IToyaToK eramy: 01.2018
3akiHyeHH4 eTamy: 12.2018

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BiT

I11. BinomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOpUAHUYHOI 0coou (a0o ITIB ¢izmyHoi 0c06H): IHcTuTyT rinpomexaniku HAH
YKpainu

Kopg 3a €IPIIOY: 05417354

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: (044) 455-64-32

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.). 778.715




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs Npolecis 6araTocTaiiiHoro ¢popMyBaHHs 1 pO3BUTKY B 4aci Ta NPOCTOPi BUOYXOBUX CEMCMIUHUX

IMITyJIbCIB 3 BUKOPMCTAHHAM KOPOTKOCIIOBIJIbHEHOTO MiIPUBAHHS B IiDHULITBI.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research of processes of the mHorocraguitnoro forming and development in time and space of explosive seismic
impulses with the use of short slow explosing on mountain business.

Pedepar yKpaiHCBKOIO:

Po3po6sieHa MaTeMaTUYHA MOJEJIb, AITOPUTM Ta IIPOrpama Jjisl YMCeIbHOrO MOJEJII0BaHHS B3a€MO/ii XBUJIb IpU
BMUOYXY CUCTEMU LWJIIHIPUYHUX 3aPsiiB y FipChKiil MOPOJi NP OAHOYACHOMY MiIpYBaHHI Ta KOPOTKOCIIOBiJIbHEHO.
OTpumaHa y3arajpHIOI04a 3aJIeKHICTh IIBUAKOCTI 3MillleHHS I'PYHTY Bif] MapaMeTpiB BUOYXy PO30CepesKEHOTO
3apsmy i emnileHTpasbHOi BificTaHi Ha piBHI iHxkeHepHOI popmysu. Po3pobsieHo crioci6 mifBuineHHs HagiliHICTi
OLIiHKM HaIPY>KEHOTrO CTaHy He6e3IeYHUX [10 BUKUY TiDHUYUX [10Pifl y BYTiJIbHUX IAXTax HA OCHOBI BUBYEHHS
XapaKTepPy PO3NOBCIOIKEHHS CEICMIYHUX XBUJIb, 30YIPKEHUX CTPYCOBUMH BUOyxaMu. [TinBuieHa 6e3nexka BeIeHHs
ripHU4uX poo6iT B maxTax. Po3po6s1eHo cxeMy anapaTypHOro KOMILIEKCY, 0 JO3BOJIS€ IPOBOIUTY OJUCTaHLiIMHAN
MOHITOPYHT i KOHTPOJIb NIPY’KHUX i aKyCTUYHUX KOJIMBaHb, SIKi BUHUKAIOTh B MEXKaX BYTJILHOTO IJIACTA i TOPOAY AJIst
IIPOTHO3YBaHHS Ta MONIEPE)KEHHS PAallTOBUX BUKU/IIB Ha axTaX. PO3po671€HO METOM PO3PaxyHKy CEMCMIYHOTO
BIUIMBY MaCOBUX BUOYXiB Ha CEICMOCTINKICTb, IPUJIETINX O Kap'€py, HA3€MHHUX CIOPY/, Ta KAPCTOBOI MOPOXHUHU
IiJ, HUMY, 3 YPaxyBaHHSIM CTaTUYHUX CHJI y 3aJIEXKHOCTI Bif, il po3TallyBaHHS 110 BiJHOMIEHHIO O HYDKHBOI FPaHuL
TOBIL, 10 CTUCKAETLCSI. PO3p06s1€HO METOIM PO3PaxyHKY e(PEKTUBHUX i celicMOOe3I1eYHUX NTapaMeTpiB
OyponigpUBHUX POOIT AJIs 3aXUCTy NPUPOLHUX OO'€KTIB i KUTIOBUX MACHUBIB Cijl, HAGIMKEHUX 10 Kap'epiB.
Po3po6s1eHO HOpMATUBHY JOKYMEHTAllil0 i pekoMeHallii o0 MPOEeKTyBaHHS [IapaMeTPiB CiTKU CBEPJJIOBUHHHUX
3apsfiB Ta KOMYyTallii CXeM KOPOTKOCIIOBiJIbHEHOTO IipMBaHHSI [1IpY BUOYXOBUX POOOTax B yMOBaX TilICOBUX
MAaCHBIB 3 IyCTOTaMH, IiIBUILLIEHO SIKiCTb NOJIPiOHEHHS FiPHMYO0I MacH 3 KEPOBAaHUM CEIICMOE(EKTOM 110
BiIHOIIEHHIO 10 OXOPOHHOTO 00’eKTy. Ha OCHOBI pe3ysbTaTiB aHaNITUYHUX i €KCIIEPUMEHTAJIbHUX JOCTiIKEHb
BCTaHOBJIEHO: [TOTY>KHICTb 0OepTavya 6ypoBOro BepcTaTa eKCIIOHEHI[iaIbHO 3aJ1e5KUTh Bifl IPOLYKTUBHOCTI OYypPiHHS;
[IMTOMa €HEeProeMHICTb OYPiHHS KOHKPETHOI ripChKOi I0POAY €KCTPEMAJIBHO 3aJI€XKUTh BiJ] NPOLYKTUBHOCTI
OypiHHS; ONTUMAJIbHOMY 3HAUEHHIO IPOLYKTUBHOCTI OypiHHS BifIIOBIIAIOTh MiHiMa/IbHI 3HAYE€HHS] €HEPrOEMHOCTI
IIpOLeCy; 3aIIPOIIOHOBAHO CIOCIO NOOYIOBY Ire0JIOTiYHOI CTPYKTYpU KOJIOHKY KOKHOI CBE€PAJIOBMHU, IPOOYPEHOI Ha
OJ1011i, sIKMI1 MifJIsirae NiApUBaHHIO , 32 MOHITOPMHIOM MOTY>KHOCTI, BUTpayeHOoi obepTayeM y npolieci 6ypiHHs, Ta
BM3HAUEHHSI €HEPrOEMHOCTI 1J1s1 CKJIaZlaHHsI IaCMOPTY CBEPAJIOBUHHUX 3apsifiB BP Ta makeTy 10ro KOHCTPYKILi.
AHaNITUYHUMU JOCTIIKeHHSIMU Qi3UKU I MeXaHiKU 3yCTPIiYHOrO MOIMMPEHHS A€TOHALIHUX XBUJIb Bif] IBOX
3apsiB, pO3OiJIeHUX KaPCTOBOIO TOPOSKHUHOIO, BCTAHOBJIEHO, 1[0 3a6e3MeYeHHs] ONTUMAaNIbHOI epenayi
NOTEHLiliHO] eHeprii B pyliHiIBHY pOOOTY BCepeuHiI KOHCTPYKIii CBEpJIOBUHYU CTBOPIOETHCS TOJi, KOJIU KOXKEH
NIOJIOBKEHUH 3apsif, MiTPUBAETHCS 3 TAKUMU MiiCEKYHIHUMU iHTE€PBAJaMU YIIOBIJIbHEHHS, IPU KX BUHUKAIOTh
YMOBH 3MUKAHHS CTeJIi 1 NiJOIBY KApCTOBOI IOPOKHUHU. YIOCKOHAJIEHI METOIY PO3PAXyHKY C€ICMOOE3NeYHHUX i
ONTHMMAaJIbHUX [TaPAMETPIB CiTKU CBEPJJIOBUH Ta iHTEPBAaJIiB YIIOBIIbHEHHS HUKHBOTO 11 BEPXHBOT'O JE€TOHATOPIB
BCEpPEAVHI CBEPJIOBUHHUX 3apsifiB BP, po3nieHnx KapCTOBO IOPOXXHUHOIO, JO3BOJISIIOTh 3a0€3[1€YUTH SIKiCHE
PYMHYBaHHSA 3aKapCTOBAHMX MACHUBIB I10Pif, Ta JOMYCTUMI HOPMU CEMCMIYHUX HAaBaHTaXEHb Y 30HAX PO3TallyBaHHS
Ha3eMHUX OyiBesb i KapCTOBUX ITIOPOXKHUH I1i7, HUMU. Bif BipoBamykeHHs pe3ysbTaTiB HayKoBoi pob6oTu HaykoBo-
IociinHoi 1aboparopii 3 mpobseM ceiicMiuHOI 6e311eKy TEXHOJIOTYHNUX BUOYXiB OUiKyBaHUA, CyMapHUii o 3-M

Kap'epaMm, eKOHOMiuHui1 edekT ctaHoBUTh 1165560,6rpH Ha PiK.

Pedepar aHIJIiHCBKOIO:

A mathematical model, an algorithm and a program for numerical simulation of the interaction of waves with the



explosion of a system of cylindrical charges in a rock with simultaneous explosion and a short delay is developed.
The generalizing dependence of the displacement rate of the soil on the parameters of the explosion of the
dispersed charge and the epicentral distance at the level of the engineering formula is obtained. A method is
developed to improve the reliability of the assessment of the tense state of hazardous to the ejection of rocks in
coal mines on the basis of the study of the nature of the spread of seismic waves excited by shaking explosions.
The safety of mine work in mines has been increased. The scheme of the hardware complex, which allows remote
monitoring and control of elastic and acoustic oscillations that arise within the coal formation and the rock for
prediction and prevention of sudden emissions at the mines, is developed. The method of calculating the seismic
effect of mass explosions on seismic resistance adjacent to a career, ground structures and a karst cavity under
them, with account of static forces depending on its location in relation to the lower boundary of the compressible
layer, is developed. Methods of calculation of effective and seismic-safe parameters of drilling and blasting works
for the protection of natural objects and residential areas of villages close to the quarries are developed. The
normative documentation and recommendations for designing the parameters of the grid of borehole charges and
the switching of short-circuit explosion schemes during blasting operations in the conditions of gypsum arrays
with voids, the improvement of the quality of crushing the mountain mass with a controlled seismic effect in
relation to the security object are developed. Based on the results of analytical and experimental studies, it is
established: the power of the drill bit rotator exponentially depends on the drilling performance; Specific energy
intensity of drilling of a particular rock is extremely dependent on the drilling performance; the optimum value of
the drilling performance corresponds to the minimum values of the energy intensity of the process; the method of
constructing the geological structure of the column of each well drilled in the block to be subjected to, by
monitoring the power consumed by the rotor in the process of drilling, and the determination of energy intensity
for the assembly of the borehole explosives passport and the layout of its design. The analytical studies of physics
and mechanics of the counter-propagation of detonation waves from two charges separated by a karst cavity have
established that ensuring optimal transfer of potential energy to destructive work within the well design is created
when each elongate charge is undermined with such millisecond slowness intervals in which there are conditions
for closing ceilings and soles of the karst cavity. Improved methods for calculating seismic and optimal parameters
of the grid of wells and retardation intervals of the lower and upper detonators within the borehole charges
separated by the karst cavity allow to ensure qualitative destruction of the karst of rocks and acceptable norms of
seismic loading in the zones of location of terrestrial buildings and karstic cavities below them. From the
implementation of the results of scientific work of the Research Laboratory on the problems of seismic safety of
technological explosions, the expected total for 3 career pits, the economic effect amounts to UAH 1165560.6 per
year.

Impgexc YIK: 624.131.1, 624.131.1

Koau TemaTuyHUX PYOPHK: 38.63.17

KepiBHuUKH po6oTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: 1.Boiiko Biktop BikropoBuy
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

JonaTkoBa iHdopmalist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: MeTtoy kepyBaHH npouecamu GOpMyBaHHS BUOYXOBOTO iMITyJIbCY B CEPEVHI
CBEPIJIOBUHY, IIPU SIKUX 33 PAXyHOK B3ae€MOJii i pO3NOiny OB HANIPYT B Yaci Ta IPOCTOPI, HOCATA€TbCS
eeKTUBHE PyHHYBaHHS MACHUBIB ripChbKUX MOPif, CKIAAHOI CTPYKTypy. PekomeHalii o0 npoeKTyBaHHS
IapameTpiB CiTKY CBEPIJIOBMHHUX 3apsLiB Ta KOMYTAallii CXéM KOPOTKOCIIOBIJILBHEHOT'O MiPMBaHHS 3 Pi3HOIO
CHCTEMOIO iHiLIiIOBaHHS NPY BUOYXOBUX POOOTAX B YMOBAX TPIlIMHYBATHX Ta 3 ITyCTOTAMH TiPCHKUX I10OPif,
iIBUIIEHHS IKOCTi IOAPiIOHEHHS ripHUYO0] Macy 3 KEPOBAHUM CECMIYHUM e(EKTOM I10 BiJTHOLUIEHHIO 10

OXOPOHHOT'O 00’EKTY.

Hazpa HTII aHrsiicbKoI0: The method of controlling the processes of formation of an explosive impulse in
the middle of a well, at which due to the interaction and distribution of stress fields in time and space, effective
destruction of rock massifs of a complex structure is achieved. Recommendations on the design of the parameters
of the grid of downhole charges and switching schemes for short-delayed blasting with different initiation systems
for blasting operations under conditions of fractured and rocks, improving the quality of grinding of the rock mass
with controlled seismic effect in relation to the security object.

HTII, axy nepenba4asocss CTBOPHTH:
IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJsIbTaTH: CeiicMo6Ge3nedHi TEXHOIOT BEE€HHS MiAPUBHMX POGIT 1Y BUAOGYTKY Oy/{iBEILHOTO
Marepiasy Ta TBepAUX KOPUCHUX KoNanvH. [ligBuieHHs e(peKTUBHOCTI NOPiOHEHHS 3aKapCTOBAHUX IiPChKUX
NOpif.

l'as1y3b 3aCTOCYBaHHSI: reoTexHi4Ha i ripHnya MexaHika,po3po6Ka KOPUCHUX KOTaIMH

PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Onuc HTII: Ha ocHOBI ekcrieprMeHTaNIbHUX HOCTIKEHD BCTAHOBJIEHO, 1110 BUKOPUCTAHHS 3aKOHY F€OMETPUYHOI
nogiobHocti HpioTOHA, [TpYU BU3HAYEHHI PiBHS CEMCMIYHOI HEOE3IEKU N1 3a0€3€YEHHS CEICMOCTIMKOCTI OYyiBeb i
CIIOPYZ, IOPiBHSIHO 3 iHIIKMMH, A€ 6iybll OOrPYHTOBAHUM [IPOTHO3 CEMCMIYHOrO eeKTy pu BUOYyXOBUX pobOTax, a
TaKOX J103BOJIsI€ €(PEKTUBHO [IPOBOAUTU MOJEJIIOBAHHS 3apsifiB BUOYXOBUX PEYOBUH, CIIOJIyY€HUX Pi3HUMU
CHACTEeMaMU iHillil0BaHHS NPU iX KOPOTKO YIOBILHEHOMY NiJpMBaHHI Ha Kap'epax i Ipu JOCIiZHMX POOOTax.
[TligBUIEeHO HAZITHOCTD IPOTHO3HOI OLIiHKY HANPYKEHOTO CTaHy ripChbKUX IOPif Y BYTiIbHUX IIaXTaX, HEOE3eYHUX
IO BUKUAY Nopif, (Byriiis). 3anporioHOBaHA CXeMa BCTAHOBJIEHHS CeICMONPUIIMaYiB i KOHTpoJepiB 1J1s
IIPOTHO3YBAaHHS Ta [TONIEPE)KEHHS PAlITOBUX BUKUIIB B KOHKPETHUX YMOBAX BYTiJIbHOI MIAaxTU iM. 3acsabKo.
OTpumaB NOJAJbIINK PO3BATOK IMIIEPIYHMI METO], BUBHAUEHHS CEICMOOE3IEYHUX NTapaMETPIB OYPOIigPUBHUX
pobiT, a came: po3paxyHKy ceiicMobe3neyHoi Mmacu 3apsaiB BP min yac BubyxiB y Kap’epax Ta CIOCi6 BU3HaYeHHS

CTaTUYHMX HAaBaHTA’KE€Hb Bi,IL B
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjis:

BnpoBanykenHss HTII: Boposamxeno

ITpakTuyHa peasnizanis HTTI

IToyaToK eramy: 24.12.2016p. B BAT «IBaHo-®paHKiBCcbKIieMeHT», [1I1 «Ckasna-IHTep», L1pelpKuii Kap'ep

BAT «MukoJaiBLieMeHT».
3aKiHYeHHs eTamy:
Cno>kuBayi npo,quI.li'l': BiIKPUTi ripHUYOBUA00YBHI MigIIPUEMCTBA

IlepcneKTHBHI PUHKH: Vkpaina



XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHU 00OCAT IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamnist:

IX. Bi6siorpadiuHuii onuc

3apeectposaHo 25.05.2015. [TatenTt YKkpainu Ha KopucHy Mogesb 99697 “Crioci6 BU3HaUEHHSI KOOPLUHAT
3apOJKEHHS 00'eMHUX CEeMCMIYHUX XBUJIb HABKOJIO BOrHUIIA ripcekoro ypapy”. O.0. Boek (moi.), O.O. Bosk, B.B.
Boiiko/ Tlat. 122425 Ykpainu, MIIK E21C 37/00. “IIpucTpiii 1J1s1 IpUrOTyBaHHS BOLOHANOBHEHOI BCIIHEHOI
BHOyx0Boi komnoauwii’ OpJos 0.10, 3omotyxin K.C., [Tpuxoneko 0.I1., l'onuap B.K., [TnyxHik B.1., ['an O.B,;
BjacHUK HarnjionanbHa akazmemist BHyTpilHix cripas Ykpainu. -N2122425; - 3assi. 30.06.2017; ony6s1. 10.01.2018, Broa.
Ne1. - 3 c. Boiko V.V. Seismic Waves Distribution from Blasting in a Rock Massif with One Crack or System of
Parallel Fissures. American Journal of Civil Engineering and Architecture, 2016, Vol. 4, No. 2, 50-53 Available online
at http:/ /pubs.sciepub.com /ajcea/4/2 /2 © Science and Education Publishing DOI:10.12691/ajcea-4-2-2
American Journal of Civil Engineering and Architecture. Peme3 H.C., Kpaituyk C.O. [IporHo3yBaHHs
CEMCMOCTIMKOCTI CIIOPY], il 4ac BUOYXy UMIiHAPUYHMX 3apsaiB. Kuis: LieHTp y460Boi siTepatypy, 2016. - 202 c.
Yazna O.M., Tapaciok O. C. CeiicMmiuHi XBuJi, o Iil0Th B 30Hi 'PYHTOBUX YCTYIIB 60pTy Kap'epy. V BceykpaiHcbkoi
HAyKOBO-IIPaKTMYHOi KOH(EPEeHIIii CTy[IeHTiB, aCIipaHTiB Ta MOJIOAUX BU€HUX "TlepCrieKTUBY PO3BUTKY IipHAYO]
CIIpAaBM Ta PaLliOHaJIbHOTO BUKOPUCTAHHS IPUPOAHUX pecypcis”, 18- 19 kBiTHs 2018 poky. JKuromup : JKATY, 2018.
C. 130-131. KyspmeHko A.O., Yama O.M., XnesHiok [I.B., Tapaciok O.C. Cericmiuanii edexT BUOyXy OZHOYACHO
nigipBaHux 3apsiziB. BceykpaiHcbhkoi HaykoBO-TIpakTU4YHOI on-line koHepeHLii acnipaHTiB, MOJIOIUX BYEHUX Ta
CTYJI€HTIB, IPUCBsIYeHOi [IHI0 Hayku "Po3pobKa poioBuUll, KOPMCHUX KONaJIMH. MapKiuenepcbke 3a0e31e4eHHs
reorexHoJorin", 16-18 tpasus 2018 poky. C. 191-192. XnesHiok [I.B., boriko B.B., KysemeHnko A.O., XnesHiok T.B., Yana
O.M., Tapactok O.C. CeficMmiyHa Ziisi KOpPOTKOCIIOBIJIbHEHMX MAaCOBUX BUOYXiB. Mi’xkHapoHa HayKOBO-TeXHiYHa
KoHQepeHis "TIpo6aemu reoinkeHepii Ta nigzemHoi ypoanictuxu". 17-18 tpasns 2018 poky. Kuis 2018. ITacbko
M.B., 3yeBcpka H.B., Hazna O.M,, Tapaciok O.C. Po3paxyHOK IapameTpiB KOHTYPHOTO IiIpUBaHHS CKEJIbHUX IIOPif
MDKHapO/IHa HayKOBO-TeXHiuHa KOHPepeHLis "TIpobiemu reoimkeHepii Ta nigzemHoi ypoéanictuku". 17-18 TpaBHs
2018 poky. Kuis 2018. Kyapmenko A.A., Yana O.H., Tapaciok E.C. K Bonpocy 0 ¢pakTuieckom KoauyecTse
OJIHOBPEMEHHO B30PBaBIINXCSI CKBAKMHHBIX 3apsinoB. BICHUK JKIOTY. 2018. N2 2 (82). C. 253-258. 3yescbka H.B.,
Yana O.M., Tapactok O.C., [Tacbko Mofiel0BaHHS IIPOLeCy BUOYXOBOTO PYHHYBaHHS 3aJ1i3UCTUX KBapLUTIB. BicTi
JoHenpKoro ripaudoro iHcTuTyTy. 2018. N21(42), C. 39-45
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