BIAI'YK
o¢iniiHoro ononenra Pomamenka Muxaiia IBanosnua
Ha qucepraniiiny pooory lHlesyenka Ouekcis Jleonizosnua
«Pagiorigporeosorisa ocymyBanux Janama@ris Ykpaincbkoro Iodicest
(Ha mpukaagi YopHoOMJIbCHKOI 30HM BiA1YKEHHS)», 110 MPeICTABJICHA HA
3100yTTH HAYKOBOI'0 CTYIEHSI JOKTOPA re0JIOriYHUX HAYK 32 CeliaJIbHICTIO
04.00.06 — I'igporeoJiorisi.

Juceprailisi CKIaAa€Tbes 13 2 TOMIB: OCHOBHOI YacTWUHU Ta TOMY 13 72
nonatkiB. OCHOBHa YacTMHA MICTUTh BCTYI, & PO3ILUIIB, BUCHOBKH, CITHUCOK
BUKOPUCTAHUX Kepen 13 269 mocunanb. BoHa Bukiamena Ha 379 cTopiHkax 1
BKITItOUae 49 tabnuilb Ta 91 MaoHOK.

AKTyaJIbHICTB TeMH Ta 3MICTy JociaikeHb. JluceprauiiiHa poOoTa
[leBuenka O.JI. mpucBsuYeHa qyKe BaXXJIMBOMY 1 JOCI AUCKYCIHHOMY MHUTAHHIO —
BU3HAYEHHIO XapaKTepy MOBOKEHHS 13 OCYIIYBAJIBHUMHU CHUCTEMaMU 3 METOIO
3a0€3MeueHHs] MIHIMaJIbHOTO BOJAHOTO BUHECEHHS TEXHOTCHHUX PaJIOHYKIIIIB 3a
MEX1 30H MaKCHUMaJbHOTO pPaJl0OaKTUBHOIO 3a0pyJHEHHS. 3 1bOr0 MPUBOLY
NEepIIOYEeProBy yBary CiiJi NOPHUIUIUTA IPYHTOBUM BOJaM, SIKI 3a OJHHUX YMOB
BOJIOOOMIHY MOXKYTh BUKJIMKATU 3a0pyJHEHHS [MOBEPXHEBUX BOJI BOAONPUIMAYIB,
a 3a IHIIMX — po30aBJIEHHS 1 CAMOOYHUILEHHS 3araJIbHOTO CTOKY.

3a TpuBanuii uyac micas aBapii Ha YAEC BupimyBatu 1o mnpobiemy
MPOMOHYBAJIOCHh KapAWMHAIBHO MPOTUJICKHUMM MUIAXaMH — ab0o TOBHUM
BHUBEJICHHSIM OCYIIYBaJbHUX CUCTEM 3 €KCIUTyaTallli B 3aperyJbOBaHOMY CTaHi, abo
X MIITPUMaHHS X B poOOUYOMY CTaHi, MEPEBAXXHO B CAMOCTIYHOMY PEXUMI, 13
pPEryJIIOBaHHSIM 3a0pyJIHEHOTO CTOKY UUISIXOM IUIIO3YBaHHS, BUJIYYCHHSIM
pPaZl0aKTUBHUX HAHOCIB y BEpXHiX 0’e€dax crnopyna Ta IHIIUMHU BOJOOXOPOHHUMU
3axojamMu. TpuBamuii dYac 11 AHTArOHICTHUYHI MIAXOAM MaJlIM JOCTAaTHBO
aBTOPUTETHY MIATPUMKY B PI3HOMAHITHUX MNpodeciiHuX KoJiaX, MpHU JOCHUTh
ySIBHOMY HAyKOBO-TEOPETUYHOMY MIAKPIIIEHH] 13-32 BIACYTHOCTI BaroMux
EKCIEPUMEHTAIbHUX OOTPYHTYBaHb. 3aperyjlOBaHHS IOBEPXHEBOTO CTOKY HeE
BUTJISIJIAJIO 3arPO3JIUBUM JIJISI EKOCUCTEMU P. JIHIPO Ta HE BUKIUKAIO OCOOIMBOTO
3aHEMOKOEHHS 3 MPUBOAY 3HAYHOTO 30UIBIIIEHHS 3arajbHOTO BOJHOTO BHUHECEHHS
pamioHykmiAiB. TUM HE MeEHII, BOJAHE BHHECEHHS 3 OKPEMHUX MENIOpPaTUBHHX
cucTteM, oco0JuBO Ha jaiBoOepexoki p. [lpum’sarh, B Ookpemi pokKH OylO Iyxe
CYTTEBUM.

OTxe, MUTaHHS 100 JOIUTFHOCTI 3apEryJIFOBaHHS MOBEPXHEBOTO CTOKY Ha
3a0pyAHEHUX PAAIOHYKJIIJaMU BOA0300pax Ta MOBOKEHHS 3 OCYIIYBAIbHUMU
CHCTEeMaMH B 30HaX pajiaiiiHo HeOe3NmeyHuX 00 €KTIB /10 ChOTOJHI HE MaJo
HaJIe)KHOTO PO3B’S3aHHS, a 3alpOBaKEHI Ta MPOIMOHOBAHI 3 METOI 3MEHIIICHHS



BUHECEHHSI PAJIOHYKIIAIB 3aX0Au OyJau HEAOCTAaTHHO HAYKOBO OOIPYHTOBAHUMHU.
Tomy oOpanmii aBTOpOM MmiAXid, MO 0a3yeTbcsl Ha T1IPOreoJIOTTYHOMY
OOTpYyHTYBaHHI 3aXO0/1B, CIIPSIMOBAaHUX HA BUPIIIECHHS JaHO1 IPOOJIEMH, € IUIKOM
BUINPABAAHUM, Yy 3B’SI3KY 13 BUPIMIAIBHOIO POJUIIO TPYHTOBHUX BOJA Y (pOpMYBaHHI
3arajibHOro CTOKY 3 ocylyBaJibHUX cucTeM [lomiccs.

Cryninb OOIPYHTOBAHOCTI HAYKOBHUX II0JIOK€Hb, BHCHOBKIB i

Bucokuii cTyniHb OOIpYHTOBAHOCTI Ta JOCTOBIPHOCTI pe3yJbTaTiB
BU3HAYAETHCA 3HAYHUM 00CSATrOM (AKTUYHUX JAHUX, OTPUMAHHUX AaABTOPOM
0co0UCTO 200 3ayYeHUX 13 JITEPATYPHUX JHKEPEII, BEIUKUM 00CSIToM onpoOyBaHb
Ta JOCTaTHBOIO TPHUBAIICTIO TIAPOTCOJIOTIYHMX CIOCTEPEKEHb Ha O0aJaHCOBHX
Maifianunkax (OUlbllle 5 POKIB) Ta Ha CTAI[IOHAPHUX MOHITOPUHTOBHUX IMOCTaX
(6muzpko 25 pokiB). OTpuMaHi aBTOPOM 3aKOHOMIPHOCTI BOJOOOMIHY Ta
Mepepo3nOALTY paaiOHYKIIIIIB MK TPYHTOBUMH 1 MIOBEPXHEBUMU BOJIaMH, a TAKOXK
IHITUMU CKJIaJIOBUMHU OCYIIYBaHUX JIAHAMIA(TIB MIATBEPIKEHI KUTbKOMA PIBHIMU
Bepudikailii (IeTaJbHUM, JOKAJIbHUM, PETiOHAJIBHHUM), 3aCTOCYBAHHSM IILJIOTO
pALy TIAPOreoNIOTIYHUX, Treo(i3UYHUX, MaTEeMaTUYHUX Ta IHIIMUX METOIB
JOCHIJIKEHb, $KI KOHTPOJIOIOTH oAuH oxHoro. OcoOucrta ydacTh aBTOpa
MPaKTUYHO B YCIX BHUJAX JOCIHIPKEHb JOMOMOIJIa 3a0e3MeUYuTH TIUOOKUN 1
CUCTEMHMI aHalli3 pe3y/ibTaTiB, iX CHIBCTABJICHHS, BUIUICHHS MPOBITHUX
YUHHUKIB BTOPUHHOTO 3a0pyIHEHHS BOJHUX 00’ €KTIB, KOPEKTHICTh y3arajbHEHb.

HaykoBa HOBHM3HA OJiep>KaHUX PE3YJIbTATIB.

B nucepramii Ta omyOiikoBaHMX 10 Hel MOyOJiKalisX aBTOpa BIEpIIe
BH3HAUYC€HI HEMOMIYeH1 OaratbMa JOCHITHUKAMH GAMNCIUBI 3AKOHOMIPDHOCHIL,
MOB’s3aHl, HE JUIIe 13 BIUIMBOM NPUPOJHUX OCOOJUBOCTEH MOJICHKOTO
nanamadTy, XIMIYHOTO CKJIaJy TOBEPXHEBUX 1 [PYHTOBUX BOJ Ha BOAHY MIrPAIlil0
«4OPHOOUIIBCHKUXY» PATIOHYKIIIIB, a TAaKOX 1 3 JIOJATKOBUM BIUIMBOM Ha Hei
JAPEHAKHOT MEpPEeXkK1 Ta TIAPOTEXHIYHUX CHOPYA. XapakTepHa Il OCYIIYBaJbHUX
CUCTEM TICHA B3a€EMO3AJICKHICTh PEXKUMIB TIPYHTOBHX 1 TOBEPXHEBUX BOJI
OOyMOBIIIOE 1 TIOSICHIOE HEBII’€MHICTb HAyKOBUX BHCHOBKIB II0J0 YyMOB
(GopMyBaHHs iX paalOaKTUBHOTO 3a0pyAHEHHS Ta CIUIBHOI Y4YacTl Yy BUHECEHHI
PamIOHYKJIIAIB 3a MEXl OCyIlyBaHUX Bojo300piB. I[lpm upomy, 3rigHO
CHELIAIBHOCTI, 32 SKOK aBTOP 3aXMILNAE JUCEPTALll0, TOJOBHY yBary HpHUILIEHO
BOJIaM MEPIIOro BiJ MOBEPXHI BOJOHOCHOTO TOPU3OHTY. B 1IbOMY CEHC1 aBTOpOM
gnepuie BUOIIEHO XAPAKMeEpHi Mmunu 600000MIHY MIdC IPYHMOBUMU MdA
OPEHANCHUMU B00AMU KAHANIB, Ol KOMNCHO20 3 MUNI@ CKIHYEHO-DIZHUYEBUM
MemoooM BU3HAYEHO CKIa008l bAnancy, AKi 0Xapakmepu3zo8ano 3a pigHem GNIUBY
Ha 3a0pyonenHs IpyHmosux 6od. KpiM TOro, aBTOpPOM e6nepuie, 3a 61ACHOIO
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MemoOuKor, Ha0aHo KiIbKICHY OYIHKY IHMEeHCUBHOCHI CAMOOYUWEHHS Ni03eMHUX
600 6i0 cmponyio-90.

[Ipote, aBTOp HE OOMEXHBCA BUPIINIEHHSIM BJACHE T1IPOre0JIOrTYHUX
3aBiaHb. [l 3’sCyBaHHS BIIHOCHOI POJII IPYHTOBHX BOJ Yy (HOpMyBaHHI
PaZl0aKTUBHOTO 3a0pYyHEHHS MMOBEPXHEBOTO CTOKY BIH KiIbKICHO OYIHUG 20JI0GHI
ooicepena ma npoyecu 3a0pyOHeHHs NOBEPXHe8UX 800 KAHANIG: BUIYTOBYBaHHS 13
3aTOIUIEHUX YKOCIB KaHaliB, 13 JIOHHUX BIAKJIAJ1B, 3MUB IUIOIIUHHUM CTOKOM 3
YKOCIB IiJl 4Yac JOUIIB Ta TaHEHHs CHIry. lle 103BOJMIO BU3HAYUTH JIOMIHYIOUI
JDKEpesia BTOPUHHOIO 3a0pyJHEHHs, CTaAiiHi 3MIHM pOJl TPYHTOBUX BOJ Y
(dhopmyBaHHI 3a0pYy/IHEHHS 3arajibHOTO CTOKY, Ta 8I0ON0BIOHI YLIbOBI 3aX00U U000
MIHIMI3aYIi 6NIUBY OCHOBHUX YUHHUKIG 300DV OHEHHSL.

B nucepraiii myHKTHM HOBU3HHM PO3MIIIEHI HE CTUIBKM 3a 3HAYUMICTIO,
CKUTBKH 3a MaciTabaMu Ta JIOTTYHOIO MIAMOPSIKOBAaHICTIO.

[lepmmii MyHKT HAyKOBOi HOBU3HHU IMOB’SI3aHUN 13 OCOOJMBOCTAMH 3MIH
BOJHOr0 OanaHCy BOJOTOKIB Ta OOCATIB 3arajlbHOTO CTOKY B MeXaxX BIIUYKEHOI
TEPUTOPIi, IO BiJl MOYATKY JA€ YSIBY MPO PEriOHaANIbHI 0COOIUBOCTI T'APOTOTTUHUX
Ta TIAPOreoJIOrIYHUX YMOB, C(OPMOBAHMX 3a TMiCHsaBapiiHUN Mepiojl y 30HI
BITUY’>KE€HHS, a TAKOXK OOIPYHTOBYE HeaOMsIKe 3HAUEHHS IPYHTOBHUX BOJ.

3aBIsKM BUKOHAHUM PEKUMHHUM T1IPOMETPUYHUM CIIOCTEPEKEHHAM Ta 3
aHaizy JaHUX MOHITOPUHTY aBTOp 6nepuie HEYNEPEIKEHO pPO3KPUBAE
Ppaodioexkonociuti acnekmu 3ape2yio8anHs CMOKY, eKCIUTyaTallii J1iBOOEpEKHOT o
MOJIbACPY, a TaKoXK mpoBeneHUX Ha moyaTtky 2000-X poOKiB peKOHCTPYKIIM Ha
OKPEMUX OCYIIYBAJIbHUX CUCTEMAaX.

OnuyuMH 3 HAWBaXKJIMBIIIMX JOCSITHEHb JIaHOI POOOTH € 002pyHmMosaHuti
nepeiiK NoKAa3HUuKie oap e€pHoi cmiukocmi 8000300pié ma 6UXi0 HA Pe2iOHANIbHULL
PpiseHb y3azanvbHenb wo0o NAU8Y OCYULYB8ANbHUX CUCMeEM Ha Oap €pHy cmitKicmby
800030ipHUX OaceliHis.

Buxopucrtanuit O.JI. IlleByeHKOM KOMILIEKC METOAIB JOCHIIIKEHB, IO
3a0e31e4YrB BUCOKHUI piBEHb HAYKOBOI PE3yJbTATUBHOCTI, O€3MepeyHo Jae oMy
MpaBO NPETEHJYBAaTHU HAa aBTOPCTBO OCOOJIMBOI METOJIOJIOTIi, CIPSIMOBAHOI Ha
BU3HA4YEHHs 0ap’€pHOI CTIMKOCTI BOJI0300PIB O palicaKTUBHOTO 3a0py/THEHHS 3a
KOMILIEKCOM MNPUPOJHUX Ta TEXHOICHHUX MOKa3HUKIB. O3Haue€Ha METOJ0JIOTIS B
CyMi 3 BHJAUICHUMH aBTOPOM 3aKOHOMIPHOCTSIMU, a TaKOX pPErioHaJbHUMU
y3arajJbHEHHSIMU Ta MPUKIAJHUMHU PO3pOOKaMH I10/I0 MOETAMHOTO MOBOHKEHHS 13
OCYIIYBJIBHUMHM CUCTEMaMH, JI03BOJISIIOTh HOMY CHOPMYBATH HOBUI HAYKOBUL
HaANPAMOK: «Paodioziopozeoiozito 0Cyuly8aHux JaHOuagpmis.

JIJist 1bOTO aBTOp BIEpIlIE BUKOHAB CTATUCTUYHUN Ta (DAKTOPHUU aHai3u
0OyMOBIIEHOCTI BOJHOTO BHUHECEHHS PSr; 3a koedimieHtramm Kkopemsmii Ta
BIIMOBIIHUMU OajaMy BU3HAYUB CTYIIHb BIUIMBY HaWBaXJUBIIIMX YMHHUKIB Ha
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BOJIHE BUHECEHHSI, Ta, 3T1/IHO IIUIBHOCTI 1X PO3MO/Illy, BU3HAYUB PiBEHb Oap’ €pHOI
CTIiKOCTI 115 11 y pi3HOMY CTyneH1 MeliopoBaHUX BOAO30IpHUX OacelHiB y 30HI1
B1IUY>KCHHS.

IIpakTHyHe 3HAYEHHS] OJIEPKAHUX Pe3yJbTATIB. Y Po3aUIl 8 JOCTATHHO
YITKO MPOIMUCAHO CHUCTEMY IMOCHIJOBHUX 3aXOJIB IIOJI0 3MEHILIECHHS BOJHOIO
BUHECEHHSI PAJIOHYKIIIB 1Jid YyCiX CIEHapiiB 3a BOAHICTIO Ta Qopmamu
paioaKTUBHUX MITPAHTIB. BUIBIIICTh BUKJIAAEHUX aBTOPOM METOIB JIOCIITKEHb
Ta 3arajibHa cxeMa iX BUKOHAHHS MOXE IIUPOKO BUKOPHUCTOBYBATHUCH Yy HAYKOBIH
MPaKTUI[l TIIPOTE€OJOTIUHUX JOCHIJKEHb, TMPUCBIYEHUX OIIHIIl PO3CITHOTO
3a0pyAHEHHS BOJI0300PIB TEXHOT€HHUMH PEUOBHUHAMU PI3HOTO TOXOKEHHS.

Cryninb anpobanii pe3yabraTiB. 3a TeMo10 auceprailii onyosiikoBado 114
poOiT, 3 SIKUX aBTOPOM BUILIEHO 73 OCHOBHI, cepej Akux 8 moHorpadiii, onHa 3
SKUX BUJIaHA 3aKOPJOHHUM BUJABHUIITBOM, III0 Ma€ HAWBUIIUN HAYKOBUM PEUTHHT
y €Bpomi Ta cBiTi. Lli mpaili MOBHICTIO Y3TOMKYIOThCS 13 3MICTOM JUcCepTalii Ta
OUIBII IETAJIBHO 1 PI3HOOIYHO PO3KPUBAIOTH OKPEMI 11 MOJIOKEHHS Ta 3400y TKHU.

OcHoBHuUII 3MicT podoTH. Y BCTyNl NEPEKOHIMBO BUKIIAJEHO aKTYaJIbHICTh
poboTH, 1i METy, OCHOBHI 3aJlaul Ta METOJIU iX BUPIIICHHS, BU3BHAYEHO HOBU3HY Ta
MPaKTUYHY 3HAYUMICTh OTPUMAHUX PpE3yNIbTaTiB, IOKAa3aHO iXHIA 3B'I30K 3
HayKOBUMHU MPOTrpaMamu.

B nepmomy po3gigi aBTop cCHOpaBeqIMBO BiIMIYae€, 110 BHUBYECHHS
0COOJIMBOCTEN PO3MOJLTY TEXHOTEHHHUX PpAIOHYKIIIJIIB B MEXKaxX OCYIIYBaJIbHUX
CUCTEM Ta HampallOBaHHA pIllIEHb IIOJ0 IMOBOUKEHHS 3 HUMM 3al04YaTKOBaHE
IPYIOI0 CHEIIANICTIB TAPOreoyioriB Ta MeJIopaTopiB MiJi KEPIBHUIITBOM JTIOKTOpa
TeXHIYHUX HayK B.€. AznekcieBcbkoro 3 IHCTUTYTy TiipOTEXHIKM Ta MeJiopalii
(cyuacHa Ha3Ba I[HCTHUTYT BOJHUX mOpoOJeM 1 Memniopaiii), Bigpa3zy MICHs
YopuoOunbscbkoi  katactpodu. [lpoTe, 1mi  AOCHiKEHHS  3/1€OUIBIIOTO
00MEXXyBaJIKCh JIUIIIE MOHITOPUHTOBUMU 3aBllaHHsIMU. [0 peui, aBTOp aucepTalii 1
caM Ha TOM Yac MpaloBaB y TOMY > BUIAUIL 1 OJHMM 13 MEpPIIUX BUSBHUB
YOPHOOMJIBCHKE CTPOHIIIEBE 3a0pyAHEHHS TPYHTOBUX JIPEHAKHUX BOJ Ha BomuHi,
PiBHeHmIMHI, XMEJIBHUYYHMHI Ta B OKPEMHUX IIBACHHHX o00JacTIx. ABTOD
PO3MIISIHYB TaKOK BHECOK I 0araThOX IHIIUX CHEIATICTIB 3 IHCTUTYTIB AKaaeMii
Hayk VYKpaiHM B OLIHKY TMpoOIECiB 3a0pyJHEHHS BOJHOI  CKJIAJ0BOi
YOPHOOMIBCHKUX JaHAmadTiB. ABTOp MOKa3ye, MO0 I JOCIKEHHS MOXHA
BB)XATU BUXIJTHUMH JJI MOJATBIIOT0, OOTPYHTOBAHOTO HUM BHJAUICHHS HOBOI'O
HayKOBO-IIPUKJIATHOTO HaIpAMKY «pagiorigporeosIoris OCYIIYBaJIbHUX
nanamadTiBy. Jlami aBTOp JOCTATHBO MOBHO PO3KPHUBAE MPU3HAYCHHS, U Ta
3aBJaHHS HOBOT'O HampsMKYy. [1i 1ieit HanpsiMOK MpomnucaHa METO10JI0T1sl Ta eTanu
JOCJIIJIPKE€Hb, a TAKOXK XapaKTep pe3yJbTaTiB, K1 HEOOX1THO OTPUMATH.
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B Po3mini 2 «[IpuponHi 1 TEXHOrEHH1 XapaKTEPUCTUKH, SIK UYUHHHUKU
MIrpanii pagioHyKIIIB», Ha MOTYXHIM ()aKTUYHIM OCHOB1 JOBEJEHO ICHYBaHHS
BIIYYTHUX 3MiH B 0ajaHCli, peXUMI Ta 00CArax CTOKY IMOBEPXHEBUX Ta TPYHTOBHUX
BOJ, B CTaHl 3BOJIO)KEHHSI TEPUTOPil 30HM BIAUYKEHHS Ta TEXHIYHOMY CTaHI1
OCYLIYBaJIbHUX CHUCTEM, IO BiIOYyJIUCh MICISI BHUBEJACHHS IUX CHUCTEM 3
eKCIUTyaTalli Ta MPOBEACHHS Py BOJIOOXOPOHHUX 3aXOMIB y MEPIIUA TMepiof
nicast YopHOOUIIbChKOT KaTacTpodu. A rojoBHE, MUIIXOM PO3PaXyHKIB, IpadiuyHOi
IHTEepIpeTalii 1aHuX, CTATUCTUYHOrO aHalli3y, aBTOPOM BIIEPIIE PO3KPUTO BIUIMB
[UX 3MIH, 3 BpaxXyBaHHSIM 0araTOpIYHUX IUKIIIB BOJHOCTI, Ha OOCSTH BUHECEHHS
PaJIOHYKIIIIB 32 MEX1 30HU BiAUyXeHHs. JIOrlYHUM HayKOBUM MiICYMKOM LbOT'O
po3aunty € tumizamis meniopatuBHux cucrem 3B 1 3B(O)B 3a piBHem 3MiH
TEXHIYHOTO CTaHy Ta PEXUMY TPYHTOBUX BOJI, IO 3aMOYATKOBYE LIy HHU3KY
aBTOPCHKHUX JOCHIIPKEHb IIOAO0 BHUJUICHHS MOKA3HUKIB, SIKI XapaKTEepU3YyIOTh 1
00yMOBITIOIOTH 0ap’€pHY CTINKICTh BOA030IpHUX OACEHHIB.

Pozgin 3 «['igporeoximMiyHi yMOBH (OPMOYTBOPEHHS Ta Mirpaiii
PAIIOHYKIIAIB» TPUCBSIUYCHUN JOCHIKEHHIO 3B’S3KIB MDK IOKa3HUKaMU
XIMIYHOIO CKJIaJly TIPYHTOBHUX 1 IIOBEPXHEBHMX BOJ Ta BMICTOM B HHUX
paioaKTUBHUX CTPOHIIIIO Ta Ie3110. BusBaeHa iCTOTHA 3aJIe’)KHICTh KOHIICHTpaIlil
*Sr Bix mepMaHraHATHOI OKHCHIOBAHOCTi, TOOTO BMICTY JErKOPO3YMHHHX
OpraHIYHHUX PEYOBUH. ABTOp aHaNI3ye 3MIHM CKJIaAy BOJA Ta KOHIEHTparlii
PaIOHYKIIIIB B 3aJIEKHOCTI B1Jl PEXKUMY JTOCIIKYBAaHUX 00’ €KTIB 1 JOBOAUTH, 110
MIJBUIIEHHS KOHIICHTpAaIliit gr B1IOyBa€ThCSl CUHXPOHHO 13 3pocTaHHsaMm [IO i
oOuJBa TMpOLECH € HACIIIKOM TPUBAJIOIO 3aTOIJIEHHS 3a0pyAHEHHX YKOCIB
KaHaJIIB B pe3ysbTaTl iX 3aperyatoBaHHs a00 3MEHIIEHHS MPOIMYCKHOT 3JaTHOCTI 3
NPUYMH 3aMYJIEHHsSI Ta 3apocTaHHs. Po3nin 3aBepuryerbcst 10 BUCHOBKaMH, SIKi
MICTSTh HAayKOBY HOBHU3HY Ta MalOTh MPAKTUYHE 3HAYEHHS 1 NPETEHAYIOTh Ha
YiJIbHE MICIIE Cepe/l OCHOBHUX BUCHOBKIB POOOTH.

Ha moto nymky, neit po3ain 0yno 0 kpaiie po3rauryBaTi Hicis po3aity 5, y
SIKOMY BHU3HAY€HO TUIU BOJOOOMIHY, 1110 BPaXOBYIOThCA MpHU AUQeEpeHIlialii yMoB
HAJXOJDKEHHS OpraHIYHUX PEYOBMH B TIPYHTOBI Ta TOBEPXHEBI BOJU
BOJIONIPHUIMAYIB.

Y po3pini 4 BUKOHAHA KUIbKICHA OLIHKAa MPOIECIB BTOPUHHOTO
pPaZloaKTUBHOTO 3a0pynHEHHST moBepxHeBUX Boia. Cepell HUX YUIbHE MICIE
B1JIB€/ICHO BUHECEHHIO PAIIOHYKII/IIB B KaHAJIM MMiJI3EMHUM CTOKOM. be3zanepeuna
HAayKOBa IIHHICTb Ta HOBHU3HA MPEJCTABICHUX PE3YyJIbTATIB MHIAKPIILIIOETHCS
OpUTIHAILHUMU aBTOPCHKUMHU METOJIaMH BU3HAYEHHS MapaMeTpiB BTOPUHHOTO
3a0pyaHeHHsa. Ha mouatky po3aily BHUKJIAJE€HO CUCTEMY aBTOPCHKOTO OadyeHHs
OCHOBHUX YMHHHUKIB Ta TMPOIIECIB BTOPUHHOIO pPaJi0aKTUBHOIO 3a0pYyIHEHHS
MOBEPXHEBUX BOJ KaHaliB 1 mnepedopMaryBaHHs ixX HaOOpy Ta piBHA [ii B
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3aJIE)KHOCT1 BIJ] CIIBBIIHOILIECHHSI PIBHIB IOBEPXHEBUX 1 IPYHTOBUX BOJ Ha
NpWIETIid TEepUTOpli Ta 3aperyiboBaHOCTI KaHamiB. (OueBHAHE MpPaKTUYHE
3HAUYECHHS Ma€ BUBEJEHA aBTOPOM (popMyrsa, 110 BU3HAYAE KOHIICHTPAIlIO y BO/II
*Sr 3a paxyHOK migiioMy PpiBHS BOJM Ta BHIYTOBYBAHHS PATiOHYKITILY i3
3aTorieHuX ykociB. [lpu mepeBipiii 1aHOT 3aJeKHOCTI Ha peajbHOMY 00’€KTI, 3
BUKOPHUCTAaHHSIM OTPUMaHUX aBTOPOM KOE(QIIIEHTIB BUMHUBAaHHS, JOBEACHA
KOPEKTHICTh Ta €(EKTUBHICTh PIBHSHHS.

Po3pmin S5 «OcobnuBocTi BOJOOOMIHY, iX BIUIMB Ha MacoOOMiH
PAIIOHYKIIAIB Ta CAMOOYHUILIECHHS TIPYHTOBUX BOA» WIJIKOM TPUCBSAYEHUN
riIporeoJiOriYHUM NHUTAHHAM — THUMI3alli yYMOB BOJIOOOMIHY, BH3HAYEHHIO
OanaHCy TIPYHTOBUX BOJ CKIHUYCHO-PI3HUIEBUMH METOJaMU Ta BHU3HAYEHHIO
CKJIaIOBUX OallaHCy, WI0 HaWOUIBIIOK MIPOK BHU3HAYAIOTH HAJIXOJKECHHS
PaIOHYKJIIAIB B TIPYHTOBI BOJAM HA PI3HOTUIIOBUX JUISHKaX. 3acTOCYBaHHS
TAPOAUHAMIYHOTO METOAY JJii BU3HAUEHHS JKEPEN BTOPUHHOTO 3a0pyAHEHHS
I'PYHTOBUX BOJI, SIKE 3all0YaTKOBAHO aBTOPOM, JIEMOHCTPYE BHCOKY HAYKOBY
MPOJYKTUBHICTh 1 J03BOJISIE BCTAHOBUTU BaXKJIMBI 3aKOHOMIPHOCTI Il PI3HUX
TUIIB  BOAOOOMIHY. HampukiHmi po3auly BHKOHAaHO  KUIBKICHY — OILIIHKY
CAaMOOYMIIICHHS MIA3€MHUX BOJ HICAS IX JIOKaJIbHOro 3a0pyAHEHHS 3a
OPUTTHAIBHOI ABTOPCHKOI0 METOJIUKOIO.

B po3aini 6: «Kputepii JOIMIIBHOCTI BOJOOXOPOHHHMX 3aXOIB Ha
MEJIIOPATUBHUX CUCTEMaX B YMOBaxX paJlOaKTUBHOTO 3a0pyAHEHHS», aBTOP,
CIOUPAIOYHCh HAa PE3yJbTaTH PO3AUIIB 2-5, MIACYMOBYE, IO Uil OOIpyHTYBaHHS
JOIUIBHOCTI Xoua O MIHIMAJIbHOTO BOJOOXOPOHHOTO BTPYYaHHS HEOOXiTHO,
HUISIXOM KUTBKICHOT OI[IHKHM yC1X OCHOBHMX ILJISIX1B HAJAXOJKEHHS PaIIOHYKIIY 10
BOJOTOKY, BHJALIMTH TIPiOPUTETHIi YMHHUKH Ta [Kepeia BTOPUHHOIO
3a0py/iHeHHsl i ONIHMTH MOXJIMUBICTH iX HeHTpamgizauii. B migpo3aum 6.1
PO3MIISIHYTO JAOCBiJ MOBOIKEHHS 13 OCYIIYBAIBbHUMU CUCTEMAMU 32 4aC aKTUBHOI
(da3u  AISIBHOCTI MIOJMO JIOKami3aimli paJloakTUBHOTO 3a0pyAHEHHS B 30HI
BimuyxxeHHs YAEC, 3 4doro BuIumMBae, 1o psAjx 3axoiB OyJd0 BUKOHAHO 0e€3
JOCTaTHBOI'O OOTPYHTYBAHHS.

B migpo3auni 6.2 «lHTerpajibHi TMOKa3HUKH PaJiOeKOJIOTIYHOT  Oap’epHOl
CTIAKOCTI MENIOpPOBAaHMX BOJ0300PIB» AaBTOP HArOJIOUIYE, IO JJISI OLIHKHU
aCUMUIALIMHOTO  MOTEHLIany OloreocucTeMu  Boa030ipHOro  OacedHy 10
3a0pyJHEHHs, HeO0OXiIHO BHALIUTH TOKA3HUKH Oap’epHoOi  cTiliKkoCTi
BOA0300piB 3a o0csAiraMm BHHECEHHA PANIOHYKJIIIB Yy eKCTpeMaibHI
O0araroBoiH1 mepiogud. ABTOp HPONOHYE 1 TEPEKOHJIHUBO OOIPYHTOBYE
PENpPE3CHTAaTUBHICTh TAaKUX MOKAa3HUKIB HAa MOPIBHSHHI BOJO300pIB 13 PI3HUM
pIBHEM TE€XHOTE€HHOTO BTpy4aHHs. Lle yacTka 1 MOIy/b BUHECEHHS PallOHYKIIAY,
a TakoXX MOJyJib Oap’e€pHUX 1 MOOUTI3AIMHUX (DYHKIIH, SKUM JEeMOHCTPYE
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nepeBUIleHHST a00 3MEHIIEHHS ()aKTUYHOTO MOJAYJISl BUHECEHHS BIIIHOCHO MOIYJIs
I'’IK uporo pagioHyKIiay.

Came y pozauti 6.2 «IHTerpanbHi MOKAa3HUKHU PAIIOEKOJIOTTYHOI Oap’epHOI
CTIMKOCTI METIOPOBaHUX BOJI0300DPIB» B AKOCTI KPUTEPIiB 3BeIeHO YNHHUKH, 10
BiANOBIiNaKOTH 32 (OpPMYBaHHSI BOJAHOI0 BHHECCHHS PAJIOHYKJIAIB Ta
MOKA3HUKHU, 0 32 00CAraMM BHHECEHHs [eMOHCTPYKWThb piBeHb 0ap’epHOIL
crilikocTi BOH0300piB. 3a piBHEM HAyKOBOi HOBU3HHM Ta OIpalllOBaHHS
(akTUYHOrO MaTepiasy po3aui 6 1 2 MOXKHA BBa)XaTH OJHUMHM 13 HAWOLIbII
BJIaNuX Ta 1HHOPMATUBHUX.

B uutomy poznin 6, 1mo CKIAJAEThCA 3 TPbOX MHIAPO3AUIIB, OOTPYHTOBYE
MPaKTUYH1 PO3POOKHU OCTAHHBOTO, BOCKMOI'O PO3LTY 1 3a0e3mneuye ycrnaakoBaHUM
nepexiJ A0 HaCTYIHOro 7-ro po3Auly, OCKUIBKH MiIBOJUTE 40 PO3YMIHHS TOTO, 1110
o0cArn BOJHOTO BUHECEHHS PaJlOHYKIIiB, B MepUly Yyepry y 0araTroBOJHI POKH,
MOB’s3aHl 13 OCOOJMBOCTSMU JaHAIMA(THO-O10T€OXIMIYHUX YMOB, pIBHEM
MEJIOPOBAHOCTI Ta TEXHIYHUM CTAHOM OCYHIYyBaJIbHOI MEpeXi 1 TAPOTEXHIYHUX
CHOpY/I.

Po3pin 7. «MarematnuHe  MOJETIOBAHHS  BOJAHOTO  BHHECCHHS
pamionykiiaiB. O1inka 6ap’€pHOT CTIMKOCT1 BOJ10300PIBY.

B upomy po3niii aBTOp 1eMOHCTPY€E €(hEeKTUBHICTh MOJIEIEH PI3HOTO PIBHS —
KOMMApTMEHTHOT OaJlaHCOBO1 MoJeNi — IS JETallbHOrO PIBHS, — 3a JIaHUMU
OTPUMAaHUMHU Ha 0aJaHCOBUX MalIaHUYMKaX, Ta PErpeciiHUX PIBHSIHb, OTPUMAHUX
3a pe3ylibTaTaMU CTATHUCTUYHOI OILIHKM BIJIMBY HAa BUHECEHHS pPaJlOHYKIiAIB
naHama@THUX Ta 30BHINIHIX 1 BHYPIIIHbOBOJOWMOBHUX YMHHUKIB. llepmmii Tum
Mojenel HeoOXiMHUM 1 3’sCyBaHHS OCHOBHUX TMPOLECIB Ta JpHKepel
HAJXO/KEHHSI PaJIOHYKIIIIB 1O KaHAIIB 1 BHUIUICHHS pOJII TPYHTOBUX BOJI.
Hpyruit tun, TOOTO CTAaTUCTUYHE MOJEIIOBAHHS, BUSBIISIE Ta OI[IHIOE POJb
JIOKaJbHUX 1 peT10HATbHUX YNHHUKIB ()OPMYBaHHS BUHECEHHS, a TAKOXK YNHHHUKIB,
o 3a0e3neuyoTh Oap’epHi QyHKIT Bomo30opiB. Ilpu npbomy aBTOp 00pOOUB
BelMue3Hu o0csr iHdopMailii, modyayBaB BUXiJHI HUGPOBI KapTU MOIIUPEHHS
JOCHIJPKYBAHUX UYWHHHKIB, BUKOHAB MapHUM Ta MHOXUHHUM KOpeNsLiiHuN
aHaji3, KJIacTepHHMM Ta (DAKTOPHHUM aHaII3W, IIOCIAIIOBHE BHUKOHAHHS SKHUX
3abe3reuye reHepaizailiro iHpopMallli Ta BU3BHAYCHHS! ONTUMAJIbHUX MOJIeNeH TS
MIPOTHO3YBaHHS.

Le#t po3ain He OyB Ou AOBEPILICHUM, SIKOM aBTOP HE BUKOHAB pailOHYBaHHS
30HU BIIUYKEHHS 3a 0ap’€pHOIO0 CTIMKICTIO BO0300piB. [Ipuyomy, 1ie 3pobiieHo y
JIBOX BapiaHTaX, 110 JOMOBHIOIOTH OJIMH OJHOTO — 3a KOMIUIEKCOM IPUPOJHUX
MOKAa3HUKIB Ta 3a CyMOIO MPHUPOJHUX 1 TEXHOTCHHUX MOKa3HUKIB. [lomepenuno
aBTOp OOrPYHTYBaB 1I¢ palOHYyBaHHS OAJIBLHOIO OILIIHKOIO 0ap’€pHO1 CTIMKOCTI, 1110
BUILIUBAE 3 PE3YJIbTATIB KOPEIAIIMHOTO aHATI3Y.
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B kommuiekci, po3paxyHKu 3a 000Ma MOJENIAMU 3a0e3MeuyroTh iHhopMallio
JUIsS. ONITHMI3allii BOJOOXOPOHHHUX 1M Ha BOJA0300pax 1 JOTPUMAHHS TOJOBHOI
JIOKTpUHH, nporoJonieHoi y «Konneninii aismeHocTi B 3B ta 35(0)B Ha Tepuropii
Vkpainu» (1998p.): «byap-sika [JisIbHICTE Yy 30HI  MIOAO MOKpAIIeHHs
PaZlOeKOJIOriyHOi  OOCTAHOBKM  Ma€  3A1MCHIOBATUCS 3  MAKCUMAJbHHUM
BUKOPHUCTAHHAM MNPUPOAHUX (AaKTOPiB 1 MiHIMAJbHUM BTPYYaHHAM Yy
NPUPO/HE cepea0BUILE)

Po3nin 8. «HaykoBo-npukiiagHi 3acagid MOBOJKEHHS 13 OCYIIYBaJbHUMH
CUCTEMaMU B 30HaX pajlaliiiHOro 3a0pyIHEHHS.

Jns po3poOKM CHUCTEMHHUX i IMOJ0 MIHIMI3aIlli BOJHOTO BHHECEHHS
PAMIOHYKIIAIB 32 MEXl MEIIOPOBaHUX BOAO300pPIB Yy PO3AUIL  IMOBHICTIO
BHUKOPHCTAaHO OCHOBHI BHCHOBKH, III0 BHUILJIMBAIOTH 13 MOMEpeaHIX po3autiB. Llei
3B'I30K YITKO MPOJIEMOHCTPOBAHO B TaOIMYHOMY JoAaTKy B.2, sikuii o3ariiaBieHo
K «3BeJleHe OOTPYHTYBaHHS CTPATETIYHUX 3aCa]l MOBOKEHHS 3 MEJIIOpAaTUBHUMU
CUCTEMaMM.

BucHOBKH BiNIOB11aI0Th BUMOT'aM JI0 P1BHS y3arajbHEHb, HEOOX1THOTO IS
JOKTOPCHKHUX JAUCEPTAIliid, MPOTE, OYEBUIHO HE BMICTHIIM YCIX I[IKABUX 1 HOBITHIX
pe3yabTaTiB poOOTH. I3 KOPOTKMX BHCHOBKIB HE JOCTAaTHbO YITKO MPOCTYIA€
3B'I30K MDK pO3JUIaMH JucepTalii 1 IOBHE MiANOPSAKYBaHHS OCTaHHbBOIO,
BOCBMOI'O pO3JUIy BCIM IHIIMM. Bulbll NOBHY ysBY HpO pe3yiabTaTH poOOTH
MOHA OTPUMATH 13 BUCHOBKIB, SIKi CYMPOBOJIXKYIOTh KOXKEH PO3/L1, KPIM MEPILIOro
— METOJI0JIOT1YHOTO.

B oMy X BUCHOBKH 3aKpIIUTIOIOTh BPa)KEHHs, 110 BUIAUICHUN aBTOPOM
HAayKOBO-MIPUKJIAJIHUI HANpsSIMOK I[UIKOM OOrPYHTOBaHUM 1 3aciIyroBye Ha
BU3HAHHSI, a IUCEPTAIlis SBJIE COOOI0 3aKIHUCHE HAYKOBE TOCTIIKEHHS.

Takum 4YHHOM, aBTOP MOBHICTIO BUKOHAB IMOCTAaBJICHI 3aBJaHHS, a Ha3Ba
JaUcepTalii BIANOBiJae 1i HANMOBHEHHIO. B nucepranii AOBEAEHO ICHYBaHHS
XapaKTepHUX OCOOJMBOCTEM Mirpamii paJloOHyKIiIIB B MeXaxX OCYIIyBaHUX
naHamadTiB, 0XapaKTEPU30BAaHO TOJIOBHI YMHHUKH, BU3HAYEHO 3aKOHOMIPHOCTI,
PO3KpUTO  ycli  TOJIOBHI  MOpOOJEMHI  MUTAHHS  HOBOTO  HANpPsIMKY
«Pagiorimporeosioriss OoCyllyBaHUX JIaHIMIA(TIB», 3alpONOHOBAHO MUIAXU Ta
METOJIU X BUPIIIEHHS, SIKI Pa30M CKJIaJa0Th [UTICHY METOAOJIOTIIO.

Cnig  BiA3HAYUTH, WIO 3arajioM Ycl poO3AUIM B JAMCEpPTAIlli JIOT14HO
B3a€EMOINOB’sI3aH1 1 MIANOPSIKOBAaHI, pPE3yJbTaTH Ta BUCHOBKU Yy TMOIMEPEIHIX
po3ai1ax BUKOPUCTAHO B HACTynHUX. HackpizHa cxema JoCiKEeHb 32 HaPSIMKOM
«PaJlOT1APOreoIoris OCYIIYBaHUX JaHaadTiB» YiTKO MponucaHa B nogatky I'.2.
B wHiii 3a3HadveHi: piBeHb JOCHKEHb, 00’€KTH, MacmTad, iHdopMaIliiHe
3a0e3MeueHHs] Ta Pe3yiabTaTh IOCHKeHb. OCOONMUBICTIO 1€l CXEMU Ta camoi
poboTH, 1o 1i HACNiAye, HA BUAMIHY BiJ CKaXIMO TiJJpOT€0JOT14HOI 3WOMKH, €
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MIANOPSAKYBAHHS BIJ] MEHIIOrO 10 OUIBIIOTO: BiJl JE€TAJbHUX JOCHI)KEHb Ha
0anaHCOBUX AUISHKAX JI0 PETriOHAJIbHUX Ha BEIMKHX BoJ0300pax. JliMicHO, Taka
cxemMa HaWOUIbIl JOILIbHA 1 e(peKTHBHA IMiJ Yac BUSBICHHS 1 KapTyBaHHS
OCepeNKiB 3a0pyAHEHHS a TaK0X HEOOX1THA JJIfl MIUPOKHUX y3arajbHeHb 11010
BIUIUBY PIi3HOT0 CTYNeHK MeJiOpOBAHOCTI Ha BOJHe BHHECEHHS
3a0pyJHIOI0YUX PEYOBHH 3 BOA0300piB a00 00 MONKJIMBHX BapiaHTIB
BIUIUBY Ha BHHECEHHHl Pi3HUX 32 KOHCTPYKTUBHHUMH OCOOJIMBOCTAMH
OCYIIYBAJILHUX CHCTEM.
3ayBaskeHHs

1) no po3ainy 1 nuceprariii :

B noaatky [.2 10 mporo po3auty kpaiie Oya0 O MOMIHATH MICUSIMU OJOKHU
«00’exT» (2-#1 6710K) 1 «macmTad AOCHIKEeHbY (3-i OJ0K), OCKUIBKA MaciiTad
JIOCJIJIPKEHb MIMOPSAIKOBYEThCS 0€3M0CEpPEAHBO MEPIIOMY OJIOKY, TOOTO «PIBHIO
JOCIIIKEHBY — AETATBHOMY, JJOKaTbHOMY a00 pPEriOHAILHOMY.

710 po3ainy 7:

2) B po3paxyHKax OajaHCy BTOPUHHOTO 3a0pyJHEHHS MOBEPXHEBUX BOJI
peaIbHUX KaHajiB CTPOHLIEM-90 BICYTHI MOACHEHHS K OTPUMaHO CKJIaJ0BYy a0o
BIIHOCHY YaCTKY HaJIXO/KCHHS PAJIOHYKIIIY 3a PaXyHOK pO3KIaay riipoO1OHTIB;

3) BU3HAYEHHA BHECKY JOHHMX BIIKJIAJIB y BTOPUHHE 3a0pyAHEHHS BOJ
KaHaIIB BUIIISANA€ HAATO CKIAQJHUM Ta HEOJHO3HAYHUM, BHUMAra€ BeJIMKOi
KUIBKOCTI JJTaOOpaTOpHUX aHami3iB. UM He Kpallle BUCHOBOK MPO POJIb JIOHHUX
BIIKJIAAIB y 3a0pyJHEHH]1 MOBEPXHEBUX BOJ POOUTH 3a MOIIAPOBUMH MpoOaMu
BOJM B KaHajli Ta BU3HAYEHHSM TpajJi€HTa KOHIIEHTpAllli pajiOHyKIiaa, SK 1€
MPOJIEMOHCTPOBAHO Y po3Aini 47

4) He 3pO3yMUIO SKUM YHHOM OI[IHIOBajdach 4YacTKa 3a0pyIHEHHS
BOJIONpUIIMAYIB 3a PaxyHOK CTOKY 3 OomiT; ciaif Oyjao MNpeacTaBUTH KapTu
BOJ10300p1B OI[IHIOBAHUX 00’ €KTIB 3 MO3HAUYCHHSIM Ha HUX MPOTOYHUX OOJIIT;

5) GaxxaHo Oyno 6 Gap’epHy CTIMKICTH BOJO30IpHUX OaceiiHiB MOB’sA3aTH 13
BUKJIQJICHOIO Y IPYTOMY PO3JIUTL AUCEPTAIlli TUMI3AIIEI0 OCYIYBaJIbHUX CUCTEM 32
CTYIIEHEM IIITOIUIEHHS Ta (YHKIIOHAIBHUM CTaHOM;

6) craTUCTUYHI MOJENi, Kl MOOYyJOBaHO OKPEMO Ha CTaJIMX YWHHUKAaX,
JUHAMIYHMX YUHHUKAX 1 KOMIUIEKCI IUX MOKA3HUKIB C1] OyJIO OXapaKTepu3yBaTu
3a CTyHEHEM JIeTepMIHOBAHOCTIL. be3 1bOro KOPEKTHICTh Ta €(QEeKTUBHICTh
MOJIeJIEl, y SIKUX 1HOJ1 HaBiTh BIACYTHI NpsiMI YUHHUKH, MOXE OyTH MOCTaBJIEHA
M1 CyMHIB.

7) Hdonatku 1o po3nuly 7 NMEpeBaHTAXKEH1 TAOMUUSAMHU 13 CTATUCTUYHUMU
perpeciiinumu piBHSHHsAMU. Kpame ansa copuiimManHa O0yno O 3adUIIUTH JUIIE Ti
MOJIeNl, K1 MOKa3ajayd HaMKpallle CIIBIAAIHHSA MPOTHO31B Ta TI, 110 BUAUICHI Ha
OCHOBI onTUMI3AIii HUIIXOM (PaKTOPHOTO aHAII3Y.
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3arajoM po3zisl 7 BUKJIMKae HalO1IbIIe MUTaHb, OCKIIBKY HaBelleHi B HhOMY
OiAXOAM 1 METOOU MICTATHh BeJNHMKY KUIBKICTh MOJMJIMBOCTEH IOAO 00CATry,
00poOku Ta iHTepnperalii oTpuMyBaHoOi iH(GOpMaIIii.

binpmicTe 3ayBa)keHb MalOTh PEKOMEHAALIWHUN XapakTep i He BIIMBAIOTh
Ha [TO3UTUBHY OLIIHKY AMCEpTAallii.

Hucepranis odopmiieHa 3a IiCHylOUMMH BHMOraMu. ABTopedepar Ta
my6JtiKamii aBTopa JOCTaTHBO OBHO PO3KPHBAIOTH 3MIiCT POOOTH.

3a aKTyaJIbHICTIO, HAyKOBOIO HOBU3HO, MPAaKTUYHOIO LIHHICTIO i 3MicTOM
auceprainiiina  pobota  «Pamiorimporeomoris  ocymryBaHux — JaHgmadTis
Vkpaincekoro Ilomiccs (Ha npuknani YopHOOWIBCBKOI 30HH BiguyKEHHS)»
Binosigae BumoraM MOH 10 HOKTOpCHKMX [ucepTauiif. ABTOp aMcepTalii
IleBuenko Onmnekciii JIeoHiTOBUY 3aciyroBye TPHCYHKEHHS HOMY BYEHOIO
CTyIIeHs IOKTOpa Ie0JIOTiYHUX Hayk 3a criemiainbHicTio 04.00.06 — rigporeoJoris.

ASIEIKPAL Ay

Odiuifianii OnoHeHT S ationan Ry,
JIOKTOp TEXH. HayK, Ipodecop, BT kog” 3R\
nupexTop [HCTUTYTy BOHEX P! 1
HamnionaneHo1 akageMmii arpapH 5:






