BICHUK

HauioHanbHoro yHiBepcuteTty
BOAHOrO rocnogapcraea Ta
NPUPOAOKOPUCTYBAHHA

ISSN 2306-5478
BUMNYCK 3(71)

3acHOBaHUM
y 1999 p.

36ipHUK HayKOBMX MpaLLb 3aTBEPAKEHUN
Mpe3ungieto BAK YKpaiHu sk paxose
BMAAHHA 3 TEXHIYHUX HayK

(MocTaHoBa npe3uaii BAK YKkpainu

Big 22 rpygHa 2010 p.

Ne 01-05/8, BtoneteHb BAK

YKpainum Ne 2, 2011 p.)

Appeca peakonerii:
33028, m. PisHe, Byn. CobopHa, 11, HYBIM

TenedoH: (0362)63-57-31

36ipHUK HAyKOBUX NpaLb

YactmnHa 2

TexHiYHi HayKu

© HauioHanbHM yHiBEPCUTET BOLHOMO rOCnoapcTaa
Ta NpMpoaoKopuctyBaHHa, 2015



Y 36ipHMKY onybnikoBaHi HayKoOBi CTaTTi 3 pauiOHAaNbHONO BWUKOPWUCTAHHA
NPUPOAHUX pecypciB, rigpoTexHidyHMX cnopys, OyAiBHMUTBA, MalUMHO3HABCTBA.
MpU3HaYeHUn ANA HAYKOBMX MNPALIBHMKIB, iHXeHepiB, acnipaHTiB Ta CTyAEeHTIB

HaB4Ya/bHMX 3aKNaAi..

FonosHuii pegakTop: MolwmnHcbkui B.C.,
A.C.-T.H., npodecop, peKTop.

3acTynHUK ronoBHOro peaakropa: CasiHa H.b.,

A.€.H., npodecop, NPOpPeKTop 3

HayKOBOI pob0TM Ta MirKHapPOAHMX 3B'A3KiIB.

PepakuiiiHa Koneris:

K.T.H., ZIOLLEHT, BiANOBIAA/IbHUIM CeKpeTap
Fepacimos E.I. (HYBITI, PisHe)

A,T.H., npodecop, BiANoBiganbHUA peaakTop

ceKuji PokounHcbkuid A.M. (HYBITI, PisHe)

A,T.H., npodecop babuu €.M. (HYBITI, PisHe)

A, T.H., npodecop Kabeapm

iHPOPMATUKK Ta NPUKNAZHOI

maTteMaTnkn Bom6a A.A. (PiBHEHCHKUIA LeprKaBHUIA
ryMaHiTapHWIA yHiBEpCUTET)

A.T.H., npodecop Fiponb M.M. (HYBITI, PisHe)
A,T.H., C.H.C., 3aB. labopaTopi€eto 3acobis

nonuey MpiHb FO.I. (IHCTUTYT rigpoTexHikv i
meniopaLii YKpaiHCbKOI akaaemii

arpapHUX Hayk, Kuis)

A,T.H., npodecop MypuH B.A. (HYBITI, PisHe)

[,T.H., npodecop [ABopkiH J1.A. (HYBITI, PigHe)
A,T.H., npodecop AsopkKiH O.J1. (HYBITI, PisHe)
A,T.H., npodecop Apeseubkuii B.B. (HYBITI, PisHe)
A.T.H., npodecop 3abnoubkuii ®.[. (HavioHanbHWM
yHiBepcuTeT «/1bBiBCbKa NOITEXHIKa»)

A.7.H., npodecop Kip'aHos B.M. (HYBITI, PisHe)
[,T.H., npodecop, ANPeKTOp IHCTUTYTY riapoTEXHIKN i
meniopauii KosaneHko M.1. (YKpaiHcbKa

aKaZieMisi arpapHuX Hayk, Kuis)

A,T.H., npodecop KoBanbuyk M.l. (HYBITI, PisHe)
A,T.H., npodecop Kpaseup C.B. (HYBITI, PisHe)
A.T.H., npodecop KyHapat M.M. (HYBITI, PisHe)

A0.T.H., npodecop Kadpeapn reoiHPOPMATUKM i
doTorpammeTpii SlaweHko A.A. (KUiBCbKUi
HaLioOHaNbHUI yHiBepcUuTeT

6yAiBHMLTBA | apXiTEKTYPH)

A.T.H., npodecop ManaHuyk 3.P. (HYBITI, PisHe)
A.T.H., npodecop Hagytuii B.N. (IHcTUTYT
reoTexHiYHOI MeXaHik1

HAH YKpaiHu, JHinponeTpoBCbK)

A.T.H., npodecop Opnos B.O. (HYBITI, PisHe)
[O,.T.H., C.H.C., NPOBIAHUA HAYKOBUM

cniBpobiTHKK Monakos B.J1. (IHCTUTYT
rigpomexaHikn HAH YkpaiHu, Kuis)

A.T.H., npodecop Myrayos €.B. (HYBIT, PisHe)
A.apx., npodecop Puukos MN.A. (HYBITI, PisHe)
O.T.H., akagemik HAAH, anpekrop IHctutyTy
riApOTexHikM i meniopauii PomaweHko M.l
(HauioHanbHa akagemis arpapHUX HayK
YKpaiHu, Kuis)

A.T.H., npodecop PabeHko O.A. (HYBITI, PisHe)
4.0.-M.H., npodecop Cnrocapuyk B.HO. (HYBITI, PisHe)
A.T.H., npodecop Tkauyk M.M. (HYBIT]I, PisHe)
A.T.H., npodecop TKauyk O.A. (HYBITI, PisHe)
AO.T.H., goueHT Tpau B.M. (HYBIT, PisHe)

AO.T.H., goueHT duamnnuyk B.J1. (HYBIT], PisHe)
A.T.H., npodecop Xnanyk M.M. (HYBIT], PisHe)
AO.T.H., npodecop, akagemik HAAH, ampektop
YKpaiHcbkoro HAl BogorocnoaapcbKo-eKoNorivyHmx
npobnem HAHY Aluuk A.B.

Martepianu 36ipHMKa pO3rnsHYTI i pPEKOMeHA0BaHi A0 BUAAHHA
Ha BueHii pagai yHiBepcuTeTy 25 BepecHa 2015 p., npoTtokona Ne 11.

Appeca pegronerii: 33028, m. PisHe, Byn. CobopHa, 11, HYBIM

© HauioHanbHKWi1 yHiBEPCUTET BOAHOrO rocnogapcrea

Ta NpupoaoKopucTyBaHHsa, 2015



BULLETIN

OF NATIONAL UNIVERSITY OF
WATER MANAGEMENT AND
NATURE RESOURCES USE

ISSN 2306-5478
VOLUME 3(71)

Founded
In 1999 p.

The given Collection of Scientific Papers is
approved by the Higher Attestation
Commission as a professional scientific
publication in technical sciences (Decree of
the Presidium of the Higher Attestation
Commission of December 22, 2010 # 01-
05/8, Bulletin of the Higher Attestation
Commission of Ukraine Ne 2, 2011)

Scientific Editorial Board Address:
33028 Rivne, vul. Soborna, 11, NUWMNRU

Tel: (0362)63-57-31

Collection of Scientific Papers

Part 2

Technical Sciences

© National University of Water Management
and Nature Resources Use, 2015



The collection contains scientific papers on rational natural resources use, waterworks,
construction, and engineering. The given Bulletin is designed for scientists, engineers,
graduate students and undergraduate students of educational establishments.

Senior Editor: Moshynskyi V.S.,

Doctor of Agricultural Sciences, Professor, Rector.

Deputy Senior Editor: Savina N.B.,
Doctor of Economic Sciences,

Vice-Principal for Research and International Relations.

Scientific Editorial Board:

Herasimov Y.H., Candidate of Engineering, Associate
Professor, Executive

Secretary (NUWMNRU, Rivne)

Rokochynskyi A.M., Doctor of Engineering, Professor,
Executive Section

Editor (NUWMNRU, Rivne)

Babych Y.M., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Bomba A.Y., Doctor of Engineering, Professor of
Computer Science and Applied

Mathematics (NUWMNRU, Rivhe)

Hirol M.M., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Hrin Y.1., Doctor of Engineering, Senior Research
Fellow, Head of Irrigation Laboratory, the Institute of
Hydraulic Engineering and Land Reclamation (Ukrainian
Academy of Agricultural Sciences, Kyiv)

Huryn V.A., Doctor of Engineering,

Professor (NUWMNRU, Rivne);

Dvorkin L.Y., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Dvorkin O.L., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Drevetskyi V.V., Doctor of Engineering, Professor
(NUWMNRU, Rivne)

Zablotskyi F.D., Doctor of Engineering, Professor (Lviv
Polytechnic National University)

Kirianov V.M., Doctor of Engineering, Professor
(NUWMNRU, Rivne)

Kovalenko P.l., Doctor of Engineering, Professor,
Director of the Institute of Hydraulic Engineering and
Land Reclamation (Ukrainian Academy of Agricultural
Sciences, Kyiv)

Kovalchuk P.l., Doctor of Engineering, Professor
(NUWMNRU, Rivne)

Kravets S.V., Doctor of Engineering,
Professor(NUWMNRU, Rivne)

Kundrat M.M., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Liashchenko A.A., Doctor of Technical Sciences, Professor,
Chair of Geo-information Science and Photogrammetry
(Kyiv National University of Construction and Architecture)
Malanchuk Z.R., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Nadutyi V.P., Doctor of Engineering, Professor (Institute of
Geotechnical Mechanics of the National Academy of
Science of Ukraine, Dnipropetrovsk)

Orlov V.0., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Poliakov V.L., Doctor of Engineering, Senior Research
Fellow, Leading Researcher (Institute

of Hydromechanics of the National Academy

of Science of Ukraine, Kyiv)

Puhachov Y.V., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Rychkov P.A., Doctor of Architecture,

Professor (NUWMNRU, Rivne)

Romashchenko M.I., Doctor of Engineering, Academician of
the National Academy of Agrarian Sciences of Ukraine,
Director of the Institute of Hydrotechnics and Melioration
(National Academy of Agrarian Sciences of Ukraine, Kyiv)
Riabenko O.A., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Sliusarchuk V.Y., Doctor of Physical and Mathematical
Sciences, Professor (NUWMNRU, Rivne)

Tkachuk M.M., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Tkachuk O.A., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Trach V.M., Doctor of Engineering, Associate

Professor (NUWMNRU, Rivne)

Fylypchuk V.L., Doctor of Engineering,

Associate Professor (NUWMNRU, Rivne)

Khlapuk M.M., Doctor of Engineering,

Professor (NUWMNRU, Rivne)

Yatsyk A.V., Doctor of Engineering, Professor, Academician
of the National Academy of Agrarian Sciences of Ukraine,
Director of Ukrainian Research and Development Institute
for Water Engineering and Environmental Sciences of the
National Academy of Sciences of Ukraine

All papers have been reviewed and accepted for publication
by the Academic Council of the University on September 25, 2015,
Academic Council Meeting Minutes #11.

Scientific Editorial Board Address: 33028 Rivne, vul. Soborna, 11, NUWMNRU

© National University of Water Management
and Nature Resources Use, 2015



BECTHUK

HauuoHanbHOro yHuBepcurteTa
BOAHOrO X03AICTBa U
NpPUpoOAOoN0/b30BaHUA

ISSN 2306-5478
BbINYCK 3(71)

OcHoBaH
B 1999r.

C60PHMK Hay4YHbIX TPYA0B YTBEPIKAEH
Mpe3sngnymom BAK YKpaunHbl Kak
cneunanm3MpoBaHHOE U3LaHMeE No
TEXHUYECKMM HayKam (MocTaHoBNeHME
npesnanyma BAK YKpaunHbl oT

22 pekabpsa 2010 r. Ne 01-05/8,
BronneteHb BAK YKpauHbi Ne 2, 2011 r.)

Anpec pegronnernm:
33028, r. PoBHO, yn. CobopHa, 11, HYBXMN

TenedoH: (0362)63-57-31

CH60pPHMK Hay4HbIX TPYA0B

YacTb 2

TexHU4Yeckue Hayku

© HaumoHanbHbIN YHUBEPCUTET BOAHOIO XO3ANCTBA
M npupogononb3oBanHma, 2015



B cbopHuKke
MCNONb30BaHUIO

onybanKoBaHbl
NPUPOAHbIX

Hay4Hble
pecypcos,

CTaTbU no
rMapoTexHn4ecKknx

paLMOHaNbHOMY
COOPYKEHUN,

CTPOMTENbCTBA, MalwMHoBedeHuA. [pegHasHayeH ANA HayyHbiX PaboOTHMKOB,
NHXXEHepoB, aCNUPAHTOB U CTYAEHTOB y4ebHbIX 3aBeAeHUN.

FnaBHbI pegakTop: MowuHckuin B.C.,
A.C.-X.H., npodeccop, peKTop.

3amectutenb rnaBHoro peaakropa: CasuHa H.b.,
A.3.H., npodeccop, NPOpPEKTOp No Hay4YHoM paboTe n

MeXKAYHapOAHbIM CBA3AM.

PepaKuuoOHHanA Konnerua:

K.T.H., lOLLEHT, OTBETCTBEHHbIN CEKpeTapb
Fepacumos E.T. (HYBX, PoBHO)

A.T.H., npodeccop, OTBETCTBEHHbIN peaakTop
cekunn PoKkoumHckumii A.H. (HYBXI, PoBHo)
A.T.H., npodeccop babuy E.M. (HYBXT1, PoBHO)
A0.T.H., npodeccop Kadeapbl UHPOPMATUKM 1
npuKknagHon matemaTvkm bomba A.f. (PoBeHcKui
rocyapCTBEHHbIN 'YMaHUTapPHbIN YHUBEPCUTET)
A.T.H., npodeccop Mponb H.H. (HYBXT1, PoBHO)
A.T.H., C.H.C., 3aB. labopaTtopwueli cpeacTs NosmBa
MNHCTUTYTA rMapOTEXHUKM U

menmopaummn FpuHb K0.U. (YKpanHcKan akagemms
arpapHbIx Hayk, Knes)

A.T.H., npodeccop MypuH B.A. (HYBX, PoBHO)
A.T.H., npodeccop AsopkuH J1.U. (HYBXT1, PosHo)
A.T.H., npodeccop AsopKkuH O.J1. (HYBXI1, PoBHO)
A.T.H., npodeccop Apeseukuii B.B. (HYBX, PosHO)
A0.T.H., npodeccop 3abnoukuii ¢.A4.
(HaunoHanbHbIM yHUBEPCUTET

«JIbBOBCKasn MNOANTEXHUKAY)

A.T.H., npodeccop Kupbaxos B.M. (HYBXMN, PosHO)
AO.T.H., npodeccop, AnpeKTop

MHCTUTYTa rMAPOTEXHUKMN U

menvopauun Kosanenko MN.WU. (YkpanHckas
aKagemua arpapHbIx Hayk, Knes)

A.T.H., npodeccop Kosanbuyk M.W. (HYBXT1, PosHo)
A.T.H., npodeccop Kpasey, C.B. (HYBX, PoBHO)
A.T.H., npodeccop Kynapart H.M. (HYBXI, PosHo)

A0.T.H., npodeccop Kadespbl

reouHGOpPMaTUKM U

doTorpammeTpun JaweHko A.A. (Knesckui
HaLMOHANbHbIN YHUBEPCUTET CTPOUTENLCTBA U
APXMTEKTYpPbI)

A.T.H., npodeccop Mananuyk 3.P. (HYBXI, PoBHO)
A.T.H., npodeccop HaayTbiii B.MN. (MHCcTUTYT
reoTeXHUYECKON MEXaHMKK

HAH YKpauHbl, lHeNponeTpoBCK)

A.T.H., npodeccop Opnos B.O. (HYBXI, PoBHO)
O.T.H., C.H.C., BeAyLUMIA HayYHbIN COTPYAHUK
MonskoB B.J1. (MHCTUTYT ruapomMexaHuKu

HAH YkpauHbl, Knes)

A.T.H., npodeccop Myrayos E.B. (HYBXI1, PoBHO)
A.apx., npodeccop Pbiukos M.A. (HYBX, PosHO)
A0.T.H., akagemuk HAAH, anpektop

MHCTUTYTa rTMAPOTEXHUKMU U

menunopaumm PomaweHko M.U. (YkpanHcKasn
aKagemua arpapHbIx Hayk, Knes)

A.T.H., npodeccop PabeHko A.A. (HYBXI, PoBHO)
A.$.-m.H., npodeccop Cntocapuyk B.1HO. (HYBXI1, PosHo)
A0.T.H., npodeccop Tkauyk H.H. (HYBXI, PosHo)
A0.T.H., npodeccop TKauyk A.A. (HYBXT1, PosHo)
A.T.H., goueHT Tpau B.M. (HYBXI, PoBHo)

AO.T.H., goueHT dununuyk B.J1. (HYBXI1, PoBHO)
A0.T.H., npodeccop Xnanyk H.H. (HYBX1, PosHo)
A0.T.H., npodeccop, akagemuk HAAH, ampekTop
YkpaunHckoro HUW Bogoxo3sancTBeHHO-
aKonornyeckmx npobnem HAHY flubik A.B.

Martepuranbl cOOpHMKa PacCCMOTPEHBI U PEKOMEHA0BAHbI K U3AAHMIO
Ha YyeHom coBeTe yHuBepcuTeTa 25 ceHTabpa 2015, npotokon Ne 11.

Appec peakonnerum: 33028, r. PosHo, yn. CobopHa, 11, HYBXM

© HauMoHanbHbIN YHUBEPCUTET BOAHOIO XO351MCTBA

“ npupoaononb3oBaHua, 2015



