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ROOGHY HA 3000ymmA HAYKO8020 CIMYNEHA O0OKMOPA MEXHIYHUX HAYK

3acneuiansvnicmio 21.06.01 - exonoziuna deznexka

AKTYaJdbHICTh TeMH A0CTI/ZKeHb.

CTpiMKHIf pPO3BUTOK HAyKM Ta TEXHIKM, 3yMOBIIEHWH MOTpeOaMu E€KOHOMIKH,
IIPU3BIB 10 MOSBU HeOe3MeKku st 30pOB’S JTFOAUHY Ta NoBKULIA. OIHIEI0 3 OCHOBHUX
OpU4YrH 3a0pyQHEHHS COLaJbHO-€KOHOMIYHOI 30HWTAa BUCH@)XEHHS MPUPOJHUX
pecypciB € HEIOCTaTHE BpaxyBaHHS OcCOOMUBOCTEW (GOpMyBaHHS €KOJOTiUHOI
HeOe3neky, B MeplIy 4Yepry TEXHOTEHHOTO BIUIMBY.3aIdsi MOMJIMBOCTI MiHiMi3awii
HaCJIiKiB LIbOTO BIUIMBY Ha 00'ekTH Tigpocdepu i ynitochepu, rapaHTyBaHHS 3aXHUCTY
JMIOAWHMTA [JOBKULIS, Takuil BIUIMB3aBXKAM CIiJ pPO3MASAaTH K CyMapHui,
KOMILJIEKCHMUIA.

Mucepraniiina pobora Xaprmamosoi O.B. € gocuts pi3HOCTOPOHHBOK. B

HIAJOCIIIDKYETBCS  3HIDKEHHST DIBHATEXHOTEHHOTOHABAaHTAXEHHS Ha riapocoepy,
ocnabjieHHsl BIUIMBY JITOCHEPHUX NPOIECIBTEXHOTCHHOIO IOXOMKEHHS # 00'eKTiB
MiABUINEHOT €KOJIOTiYHO1 Hebe3reku,0iepkaHHs eeKTHBHUX afCcOpPOEHTIB i3 BIIXOMIB
Ta 3aCTOCYBaHHIO 1X JJIS OUUIICHHSIKOMIIOHEHTIB JOBKULIA BiJ 3a0pyAHEHHS.
TakuM 4YHHOM, AMcepTaliliHa poOoTa HalllleHa Ha BUPIMIEHHS BaXJIMBOIHAYKOEO-
NPUKIAOHOT NPOONIEeMUCTBOPEHHS HAYKOBO-METOIOJIOTIYHUX 3acall MOJIMIIEHHS CTaHy
€KOJIOriyHOo1 0€3MeKd B COIiaIbHO-EKOHOMIYHIM 30HI B YMOBaX KOMIUIEKCHOIO IUIMBY
IoKepen HeOe3MeKH, € CBOEUACHOKO Ta BKpaiaKTyaIbHOIO.

3B's130Kk po6OTH 3 HAYKOBUMH POrPaMaMH, IaHAMHU, TEMaMH.

Jucepralis BHKOHaHA B MeXax HACTYMHOI TEMaTUKU HayKOBO-AOCIHIAHUX
pobiT«Po3pobka mporpamu MOCTIHHOTO KOHTPONO Ta CIIOCTEPEKEHHAKMOHITOPHHTY
3a3a0pyIHEHHAM aTMoc(hepHOro TMoBiTps B M. KpeMeHYyili Ha BiAMOBiAHICTH BMICTY
3a0pynHIOIOYMX ~ peyoBuH ~ Hopmam  [JIK,  iHTerpoBaHy 3  ICHYIOYOIO
CHCTEMOIOMOHITOPUHTY JTabopaTopii criocTepeskeHHs 3a 3a0pyIHEHHSIM aTMOCEPHOro
noBiTpsi(JIC3A) m. Kpemenuyka» (Ne JIP 0117U001768); «JlociuimxeHHs] caHITapHO-
TirieHiYHOro CTaHy YarapHUKOBO-AEPEBHHHOTO CKJIamy Ha TepuTopii mapky «BoiHiB-
IHTepHALIOHAIICTIBY, SK CKJIaHOBOI YAaCTHHU DETriOHATBHOTO JaHAA(THOIO IapKy
«Karammunpkuiivy (Ne TP 0118U001470); «Ilepepobka XHpOBUX BIAXOAiB 3
oTpuMaHHsM OiogusensHoro mnamweay (Ne JIP 0118U001458);«HaykoBa eKOJIOTro-
eKCrepTHa OIiHKa MarepianiB «EKkonoriuHa curyailis, M0 CKladach y paiioHi
ITiBHiuHOrO mMpoMBy3na M. KpemeHdyka, 10 SKOTO HaleXaTh MOTYKHI IiIPHEMCTBA-
3abpynnroBaui  (ITAT «VYkpratHadra», ¢imis Kpemenuyupka TEL[ IIAT
«ITonraBao6nenepro», ITAT «K3TB», npomuBansHO-IpomnapioBaibHa cTaHLis BII




«Baronne neno Kpemenuyk» Ta iH.)», «Po3po0ka TeXHOJIOTIYHWX peKOMeHAauUid 3
YIOCKOHAJIEHHs aepoOHO-aHaepOOHMX TMPOLECiB OYMINEHHS CTIYHUX BOJ BiX
3a0pyHEHbY» Ta y BiANOBIAHOCTI KO MPiOPUTETHUXHAMPSMIB HisUTBHOCTI, OKPECICHUM
B «OCHOBHUX HampsMax Je€p)KaBHO! TIOJMITUKUYKpaiHM B 00JacTi OXOpPOHU
HaBKO/IMIIHBEOIO CEPENOBHINA, BUKOPUCTAHHANPHUPOAHUX pecypciB i1 3abe3nedyeHHs
exonoriuHoi Oe3mekw», 3arBepmkeHuxlloctaHoBor0 BepxoBHoi Pamu Vkpainu Ne
188/98-BP Bim: 05.03.1998 poxy ta«OcHOBHUM 3acagam (cTpaterii) mep)kaBHOI
€KOJIOTIYHOI MoNiTUKU YKpainw Hamepion mo 2020 poky», 3aTBEpAKEHHX 3aKOHOM
Ykpaiau Ne.'”2818"VIgig 21.12.2010

POKy.

CryniHb _ O0IPDYHTOBAHOCTI _Ta _ JIOCTOBIPHOCTI _HAVKOBHX _ TOJIOJKEHb,
BHCHOBKIB ipeKoMeHnaanii, chopMy I60BAHUX V TUCEPTALLL.

OOrpyHTOBaHICTE Ta [JOCTOBIPHICTH HAYKOBMX IIOJIOKEHb, BHCHOBKIB
ipekomeHaanii 3abe3nevyBanach BUKOPUCTAHHSIM CYy4YacHHX METOJiB
IOCHi/KEHb,TaKUX SIK  EJIEKTPOHHOI MIKpOCKOMii, peHTreHo(ha3oBoro aHamisy,
(hoTOKOIOpUMETPil, 6i0TECTYBaHHSI T.1.

HaykoBi monojkeHHs, BUCHOBKM Ta pexoMeHpauii 0a3yroTbCcs Ha 3HAYHOMY
00csi31  EKCIepUMEHTANBHUXIOCAIKEHh T4  3aCTOCYBAaHHICY4aCHMX  METO/IB
MaTeMaTHyHOI OOpOOKM OTpHMAHWX pe3yJbTarTiB, MareMaTHYHOTOMOJE/IOBAHHSL.
O6pobka pe3ynbTaTiB eKCIepUMEHTIB, TPOBOIUIACH 13 BUKOPUCTAHHSIM MaTeMaTHYHOT
crarucTikn B mnakeri MSExcel Ta rpadoananiTHyHUX METORIB 3a JOMNOMOIOIO
npuknagHoro nakery Advanced Grapher.

OOIpyHTOBaHICT OTPUMaHUX PE3YJIbTaTiB TAKOX ITiATBEPIKYETHCS IOBHOIO
BiAMOBIHICTIO HABEJAEGHUX HAYKOBUX PE3YNBTATIB CyYaCHAM TEOPETHUHHM YSBICHHAM
IIOAO EKOJOriyHOoi Hebe3nekw Ta 0coOMMBOCTEH i1 (HOpPMYBaHHs, 3HIDKEHHS DPiBHS
TEXHOTCHHOTO HAaBaHTAXEHHsS Ha Trigpocdhepy, ocnableHHs BIUIMBY JITOCHEPHUX
MPOLIECIB TEXHOTEHHOr0 MOXO/DKEHHS 1 06'€KTiB IifBUIIEHOI €KOoJIOTidHO1 HeOe3mekHy,
olepKaHHsl eQEKTUBHUX ancOpPOEHTIB i3 BIAXOMIB Ta 3aCTOCYBAHHSA iX IJIi OYUILNECHHS
KOMITOHEHTIB OBKiJUIS BiJl 3a0pyIHEHHS.

Y pe3ysbTaTipeTeNIbHOTO aHallizy JucepTaliiiHoi poboTy Ta aBTOpedepaTy He
BHSIBJIEHO I1OJIOXKEHb, TBEPUKEHb Ta BUCHOBKIB, 110 BUKIHKAIOTh CYMHIBH.

Ouinka OTPUMAHHUX Pe3yAbTATIB 00 3HAYVILOCTI LIS HAVKUTA NMPAKTHKU
OTpuMaHi pe3yNbTaTé € BAXJIUBUMU Ui HAYKH, OCKUTBKA BOHW PO3LIMPIOIOTE

3arajibHi HayKOBO-METOIMYHI OCHOBH 3a0e3ledyeHHs] eKOJOriyHOoi Oe3neky Ha OCHOBI
3aKOHOMIpPHOCTE Ta O0cCOOJIMBOCTEH BUHHUKHEHHS Ta [OMIMPEHHS €KOJOTidHOl
HeOe3neku Ta 3arpo3 Onaromony4ur0 HaceneHHs B Mexax koHkpetHoi CE3.
BpaxyBaHHsl TiINBKHY 1#f BIaCTHUBUX JOMIHYIOUHX 3@ IHTEHCUBHICTIO MOXKJIMBOIO BILIUBY
CKJIaOBUX HEOEe3NeKH HaJaroTh MiACTaBU BCTAHOBUTH BUMOTH J0 MOTEHLIAHMX JKepen
Hebe3NeKH 3 ypaxyBaHHSAM MapaMeTpPiB CEPEIOBUINA, B SKOMY BOHA MOMUPIOETHCS.
HayxoBe 3HaueHHs poOOTH BH3HAYAIOThH, MEpLI 32 BCE, CTBOPEHHSAM HAyKOBO-
METOMOJNOTIUHMX 3acaj NOMNIMIIEHHs CTaHy eKOJIOTIYHOI O€3NeKd B COLialbHO-
€KOHOMiYHili 30HI B yMOBaX KOMIUIEKCHOTO IUIMBY JUKEPE]d HeOe3NeKd, a TaKoxK
OTPUMaHHSAM aJcopOeHTy migBUINEHO! MOINIMHATBHO! 3[4aTHOCTI MOJiCTaAifiHuM
crioco0OM Ha OCHOBI BIJIXOJIB arpoNnpOMMCIIOBOTC KOMIUIEKCY; MOLIAPOBOI CXEMHU



OUMILEHHS 3a0pyIHEHUX HAQTONPOLYKTAMH TEXHOJIIOTIYHUX CTABKiB i3 BUKOPHCTaHHAM
HiomecTpykTopa HahTU ISt 3HEIIKODKEHHS TBEPANX TOHHUX BilKJIaTeHb.

IlpaxTHyHa 3HAYUMICTH pE3yJIbTATIB [JOCHIMMKEHb TIOJSTaE B TOMY, IO
BIIPOBADKEHHS 3allpOIIOHOBAHMX MAJIOBIAXOMHUX 3aXOAiB 3aXWHCTy MAOBKULIA Bif
3a0pyIHEHHS] NO3BOJUTH NiABUIIUTYU PiBEHB €KONOTiyHOT 0e3neKupi3HUX COLialIbHO-
€KOHOMIYHMX 30H .

HayxoBa HOBH3HA pe3yJbTATIB poOOTH
B nuceprauii oTpuMaHO HOBiI HAYKOBO OOIpYHTOBaHI Pe3yJIbTaTH, Cepel TKUXCITiN
BiJ3HAYUTH HACTYITHI:

- HAyKOBO OOIDYHTOBAaHO 3arajibHi TEOPETHYHI IMOJOKEHHS IOA0 3a0e3MeyeHHs
€KOJIOriyHO1 6e3neKu B CONiabHO-CKOHOMIYHIM 30HIfKI € HAyKOBUM 0a3ucoM s
CTBOPEHHS CUCTEMHU TEXHIUHUX 3aXOiB;

- po3pobneHa MaTeMaTHyHa MoAenb aedopmallii CTaHy eKOJIOTIYHOI Oe3MeKy mif
BIUIMBOM  CYKYNTHOCTI AHTPOTOTEHHHX UHHHUKIB, BHKOPHCTAHHS MOJENi HaIae
MOXUIMBICTh peasti3yBaTH BUBAXKEHI YIIPABIiHCHKI PillleHHS;

- HaykoBO OOIPYHTOBaHO MOJiCTamiHHUK croci6 OTpuUMaHHSA ancopOeHTy
NiJBUINEHOI TOIVIMHANBHOI 3[aTHOCTI HAa OCHOBI BIAXOJIB arpoNpPOMHKCIIOBOTO
KOMIIIEKCY, SIKUF BKIrOUae, 0OpOOKYy CHUPOBUHM CyIb(ATHOK KHCIOTOK, MEXaHiKo-
XiMi#HEe MOMM(DIKYBaHHS; eJeKTPOCTaTHYHY cemapamito (wis  3abe3nedeHHs
OJHOPIAHOCTI TPaHyIOMETPUYHOIO CKIaAy) Ta CTamilo Kapitauil (s 30iIbIIeHHS
CTYIIEHIO TIOPUCTOCTI);

- CTBOpEHA CTPYKTYPHO-JIOTiYHA MOJEJb MOJIIIIEHHS CTaHy eKOJIOTiYHOI Oe3neKy,
sIKa BKJIIOYaeE y ce0e eleMeHTH CUCTEMM MOHITOPHHTY ekojoriynoi HeOe3neku B CE3
Ta MOro IpouemaypH, a TakoX CrocoOu MiHiMmizalii HeraTUBHOIO BIUIMBY Ha CTaH
eKOJIOrigHOT Oe3MeKH, sKi € MiArpYHTSIM A GOopMyBaHHS YIIPaBIiHCHKUX PilI€Hb;

- PO3IIMPEHO HAayKOBiI YSABIEHHS I[OJ0 3aKOHOMipHOCTe# i ocobmMBOCTEH
BUHUKHEHHS Ta IMOLUMPEHHS eKONIOTiYHOI He(e3neky B yMOBaX KOMIUIEKCHOIO BIUIMBY
il CKJIaZOBUX, 3a3HAYCHE € TEOPETHYHUM MiATPYHTSAM [N NPAKTUYHOTO BHU3HAUEHHS
CTaHIB €KOJIOTIYHOT HEOE3MEKH;

- YAOCKOHAJIEHO CHUCTEMY MOHITOPUHIY GOpMOBaHOI exonoriuxoi Hebe3nexu B CE3
3aBISKM BUKOPHMCTaHHIO ITOKa3HUKIB 3MiHM XIMiKO-0i0lOTiYHOrO CTaHy IPYHTY Ta
JEepEBHO-YarapHUKOHOTO TMNOKPUBY K I1HIUKATOpa: YCTAHOBJIEHHS BiANOBIAHOCTI
NIOKA3HMKIB HAKONMMYEHHS BAXKUX METaliB y IPYHTax Ta JIACTI JepeB, CTaHy
MOLIKOJKEHHS! JIMCTS 1 XBOI POCNIMH pIiBHIO aHTPOIIOTEHHOI CKJIAZOBOI €KOJIOTiYHOI
HeOe3MeKH;

- HaOynyM NOJanbIIOro pPO3BUTKY HAYKOBI 3acanu 3a0e3neueHHs eKOJOTiuHOl
Oe3nexy 3a YMOBU BIUIMBY JITOCHEPHUX CEHCMIYHHUX TMPOLECIB TEXHOTEHHOTO
NOXOMKEHHS i3 3aCTOCYBaHHAM TEXHIYHUX 3aXOJiB, PO3pPOOJIEHUX 3a pe3yJibTaTaMu
€KOJIONYHOrO MOHITOPHHTY, 30KpeMa 3MiHH MapaMeTpiB cepefoBUINa MiX AXKepeaoMm
3eMJIETPYCiB Ta 00’€KTOM, Ha SKWif BIUIMBAIOTH 200 MOXYTh BIUIMBATU MEXaHiuHi
XBUWJIi; CTYIiHB POSIBIB €KOJIOTiYHOT HeOe3meKu 3HIKY€eTsCs B 1,5 — 2 pasu.

I[IpakTHYHe 3HAYEHHS] OTPHMMAaHUX pPe3VALTATIB, MEepIl 32 BCE, MONIArae y
HACTYITHOMY.




3acToCyBaHHs y MNpaKTU4YHIA [AisUIbHOCTI BCTAHOBIEHUX 3aKOHOMipHOCTEH Ta
ocoOnMBOCTEH BHMHUKHEHHS 1 TIOUIMPEHHS €KOJIOTiYHOI. HeOe3rmeKd, a TaKokK
6e3nexu B KoHKpeTHiN CE3.

Buxopucranas po3po0aeHol CHCTEMH PETyIIIOBaHHS CTaHY €KOJIOTiYHO1 Ge3meku
B YMOBaX KOMIUJIEKCHOTO BIUTUBY CKIaJOBUX HeOE3MeKn Haaae MOXKIIMBICTh 3HIKYBATU
BIUIMB Ha JIXONEH Ta NOBKULIA WIKIIMBUX XIMiUuHMX 1 Qi3MYHUX YMHHUKIB, EKOHOMHUTH
IIPUPOJHI PECYpCU Ta OIEPAKYyBaTH KOPHUCHY MPOLYKILIO.

IpakTnyHa peanizaiisi KOMIUIEKCHOTO MIAXOLy IONO YTWIi3amil BiIXOHiB Yy
NOJICTaAiHOMY NpOLIECi BUTOTOBJIEHHSI aqCOPOEHTIB Ta 3aCTOCYBAHHS OCTAHHIX IS
OYMIUEHHS KOMIIOHEHTIB NOBKUIIA (BuiydeHHs 10 98 % iOHIB BakkuxX MeTamiB i
HadTONpOLYKTiB, 95 % xupiB, 78 % dochar-ioHiB) N03BOJISE TMOJIMIIMTH CTaH
€KOJIOriyHO1 ©Oe3MeKu Yy MICIsSX CKJIaMyBaHHS BIAXOMIB YHACHIAOK BHITyYEHHS
3a0pyaHEHb, a TAaKOX OTPUMATH eHeproHocii (OioausensHe manbHe, 6ioras Ta iH.), IO
CIIpUsA€ EKOHOMIT IPUPOIHUX EHEPreTUIHUX PECYPCIB.

Po3pobrnena Ha migcTaBl TEOPETUYHHMX TIONOXKEHH (GOPMYBAaHHS EKOJOTiYHOT
HeOe3leKH CUCTeMa TEXHIYHUX DilleHb INOAO 3MEHIIEHHS BIUIMBY Pi3HHX THIIIB
JUKEpEN TEXHOTEHHUX 3eMJIETPYCIB pealli3oBaHa 3aBOSKM IITYYHil 3MiHI mapameTpis
CEepeNoBHILA B HANpPsIMKY MPOXOMKEHHS MeXaHiyHux XBuib. CuctemMa Moxke OyTu
BIIpOBA/UKEHa JUId 3a0e3ledeHHs €KOJOTiyHOI Oe3nekud y pI3HMX TEXHOTEHHO
HaBaHTaXKCHUX COLIATbHO-EKOHOMIYHUX 30HaX.

TexniuHy HOBM3HY 3aIpONOHOBAaHWMX Yy poOOTI pimeEsr 3 PO3poOKU
NOJNICTaAIAHOro crnocody oTpuMaHHs aACOPOEHTY MiABUIIEHOT NOTIMHAIIBHOI 30aTHOCTI
Ha OCHOBIi BiIXOJiB arpONpOMHCIIOBOTO KOMILIEKCY Ta CIIOCO0y OTpuMaHHs Oiorasy i3
CHHBO-3€JICHUX BOJOPOCTEH MiATBEPIKEHO TPhOMa MATEHTAaMM YKpaiHH Ha KOPHCHY
MO/IENb.

ITpakTuyHa LiHHICTD pe3yabTaTiB MigTBEPIKEHA 8 aKTamu
BIIPOBAUKECHHA. Pe3yIpTaTd AMCEPTALIMHOTO AOCHIDKEHHS BUKOPUCTOBYIOTBCS ¥y
HaBYallbHOMY Tpoueci y Tpbox BH3 Vkpainu.

3arajabHa xapakKrepucTuka poboTu

ABTOpOM y 6cmyni OOIPYHTOBaHO aKTYalbHICTh TEMH OucepTaLii,
chOpMyYJILOBAHO METY i 3afadi JOCHiIKeHb, HABEHEHO OO'€KT, MPEeaAMET i METOOUKY
JAOCHIJUKEHb, BU3HAYEHO OCOOMCTHI BHECOK aBTOpa, 3B'S30K JUCEpTallii 3 HAYKOBHMHU
IporpaMaMd Ta TeMaMH, MpEACTaBIeHO BimoMmocTi moxo amnpodauii pobotw, ii
CTPYKTYpH Ta 00cAry myOmikaiiii.

Y nepwiomy po3oininpoananizoBaHO CydacHi crocoOy OLIHKUCTaHIB Hebe3neky,
NiAXOAW [0 Opradizauii ympasliiiHHS €KOJOTIYHOK O€3MeKO0  TeXHOTeHHO-
nepesantaxenux CE3 ta chopMynpoBaHO METY i 331241 JOCTiIKEHb.

Y opyzomy po3oininpencTaBieHO pe3yJbTaTH TEOPETUYHHX JAOCHIIKEHb i3
OOIpYHTYBaHHsSI METOJOJIOTIYHOTO MiAXOLY [0 pPO3B'S3aHHS 3a7a4 AUCEPTaLifHOro
JOCTIIKEHHS, SKUP IPYHTYEThCS Ha 3aCTOCYBaHHI CHCTEMHOrO aHalily NpoLecy
(bopMyBaHHs €KOJIOTiYHO! HeOe3MeKH; OXapaKTepu30BaHO e(QEKTHBHI anpoboBaHi
METOIY TMPOBENEHHS TEOPETUYHMX Ta NPUKIANHUX NOCHiIKeHb. HamaHo 3arajibHy
XapaKTepUCTUKY MaTepiaiiB, SIKi BUKOPUCTOBYBAJIWCS B JOCHiIKeHHAX. HaBomsaTscs
PO3paxyHKOBI METONM OIIHIOBAaHHS CTaHIB ekoJoriyHoi Hebe3nexu.BipHO 3a3HaueHO




aBTOpOM, IO Yy BHIAAKY OLIHIOBaHHS BIUIUBY CHUHBO-3€JICHUX BOJOpPOCTEHl Ha
€KOJIOriuHy OesneKy INTy4HOrOo BOJOCXOBMINA iHOEKCHA _IHTerpajibHa OLiHKa
yckiamHeHa. 3po0/IeHO BHCHOBOK, 10 Haibinkm e()EeKTUBHUM  OLIHIOBaHHS
eKoJIoriyHo1 Hebe3neku B 00'exTax rigpochepu € qudepeHIiiiiHi METOIH.

Tpemiu po30in pUCBAYEHO NMUTAHHSIM JOCHIKEHHS 1010 PO3POOKH HAYKOBUX
IIOJIOXKEHE IIONO (GYHKLIOHYBaHHS €KOJIOTiYHOI Oe3neKkH B COLiaIbHO-KOHOMIYHi
30Hi. BcTaHOBIEHO 3aKOHOMIPHOCTI Ta OCOONMBOCTI BIUIMBY HA  BUHHUKHEHHS Ta
NOLIMPEHHs €KOJIOTi9HOI Hebe3nmeku B yMOBaxX KOMIUIEKCHOTO BIUIMBY ii CKJIQHOBHX
PI3HOrO MOXOMKEHHd, sSIKi peani3oBaHi y Mozeni mpoiecy (GopMyBaHHS €KONOTiUHOI
Hebe3neku.Po3pobiena maremaTusa Mozens gedopmanii CTaHy eKoJoridHol 6e3rnexu
IiJ BIUTMBOM CYKYTHOCTi aHTPOINOTEHHWX YWHHHWKIB, siKa SBJISE COOOKH CHCTEMY 3
YOTHUPHOX aHAJITHYHUX 3aJeXHOCTeH (mepma omucye MoxauBocTi nepexony CE3 3
OJIHOI'O B IHIUMY CTalliOHAPHUH CTaH BiAMORBITHO 0 XapaKTEPUCTHUKU Ta PiBHS BILTUBY
@HTPOIIOTeHHUX YMHHMKIB, Jpyra XapakTepusye CTaH 3a0pyIHEHHS BOJHOI CKJIaTOBOI
CE3 3anexHO BiJ MOTYXHOCTI Kepeiia 3a0pydHEHHs Ta ocobnuBocTedt Gidypxarii,
TPETsl OIUCYE 3MIHHM Y 4Yaci €KOJIOTiYHOTO PU3UKY BIUIMBY TEXHOTEHHUX 3E€MJIETPYCIB B
CE3, uerBepra Bu3Hauyae KOMOIHOBaHY YMOBY BapiallifHOro pO3B’SI3aHHS OKPEMHX
3aBlaHb LIOAO AKOCTI CUCTEMHU YNpPAaBIiHHS €KOJOTiYHOI OEe3MeKOI0) Ta IPaHUYHUX
YMOB i1 iCHyBaHHSI.

Y uemeepmomy po30ini nucepraliiil IpUBEIEH] Pe3yIbTATH MOHITOPUHTY CTaHY
Ta imeHTHOIKALI JoKepen exosioriyHoi HeGesneku y KpemeHuylbKilt comiaibHO-
eKOHOMiuHi¥ 30Hi.BcTanosneno xapaxtepHi ocobnuBocti KCE3, siki Binpi3HAIOTE 11 Bix
inmux CE3:

- NPUCYTHICTH Yy il CKIIaAl aKkBaTOpiii ABOX BOJOCXOBHUIN J[HINIPOBCHKOrO KacKamxy
(3a0pyOHEHHS NPUPOAHUX BOJ ),

- 3aJiAraHHYd Ha HEe3HauHifd rUOWHI KpucTaliyHOro muta (0O0yYMOBIIOE 3HAYHY
KOHLIEHTPALIO JDKEPeT TEXHOTSHHUX 3eMJIeTPYCiB — Kap epiB M0 BUAOOYTKY KOPHUCHUX
KOTTaJIMH BUOYXOBHM CIIOCOOOM ),

- HasBHICTh MepeXi 00’€KTiB TEXHONEHHOTO IUIUBY — MPOMUCIIOBUX MiANPUEMCTB
(bopmyroTh exonoriuyny Hebe3mneKy, OB si3aHy y TOMY 4YHCIIi i3 3a0pyIHEHHSIM CTiUHUX
BOJ).

BusiBiieni cnenuiuni unHHUKK opMyBaHHs exonoriuHoi HeOesnexku B KCE3:
IIPOMHCJIOBI Ta FOCMOAAPCHKO-NIOOYTOBI CTOKY,
3a0pynHEeHi HahTOPOLYKTaMH TEXHOJIOTIUHI CTaBKH,

TEXHOTEeHHI 3eMJIETPYCH,
CTpiMKe PO3MHOXEHHS CHHE-3EJIEHUX BOAOPOCTEH B aKBATOPIsIX BOJOCXOBHUIIL.

Y sxocTi ofHiel i3 CKIaNOBUX MOHITOpUHTY eKojioriyHoi HeOesneku B CE3
OVCEPTAaHT  PO3MVISIIa€ MOKA3HWKW 3MiHM XiMiKO-O010JIOTiYHOTO CTaHy IpyHTY Ta
IEPEBHO-YarapHUKOHOTO TOKPUBY.

Y n'smomy po3dini npoBeneHOOOIPYHTYBaHHS CmoOco0iB Ta  3acoliB
3a0e3neyeHHs] eKOoIOoTiyHoi Oe3neku. Po3riisHyTO TEXHOJOriYHI acreKTH MOJiNIeHHs
€KOJIOTiYHOro CcTaHy B rigpocdepi (xaBiTauiiini TexHosorii mNMpU BHIYYEHHI
€HEProHOCIIB B pe3y/bTaTi MpoLiecy yTiizailii MiKkpoBOIOpOCTeH), KiHETUYHA CXeMa Ta
MareMaTHYHa MOJENb GiOXIMiUuHMX MEPETBOPEHb YNpoueci OTPUMAaHHS E€HEepProHOCIIB.
OOrpyHTOBaHa MOMJIMBICTH BHKOPHCTAHHSBINNMPAI[EOBAHOTO MiCas BUIIyYeHHs Oiorasy
cyOcTpaTty sIK OpraHiyHoro goOpuBa, a y BUNanKy KOMOiHyBaHHs i3 JoOaBKaMH Ta



MiHepaJaMu - SK MiHepalbHO-OpraHiyHoro ao0pwBa. B po3miigi 3amponoHOBaHA
O10TEeXHONOris 3HEMKOKeHHsI Ha()TOBMICHMX TBEpPAWX [OOHHUX BiIKIaJeHb, 5Ka
IDYHTYETBCS HA 3[JaTHOCTI MIKPOOpraHi3MiB MiHepajlizyBaTU BYIJIEBOAHI HadTH 3a
JIOTIOMOT0X0 GEPMEHTHUX CUCTEM Y aepOOHUX yMOBaX.

Y  wmocmomy posdininvcepTanlii HaBEeOEHO PE3YJbTaTH  YCTAaHOBJICHHS
ONTUMAJILHMX  YMOB  CHHTE3y  IEPCIEKTHUBHHUX  aNCOpPOEHTIB HaAa  OCHOBI
ClIbCBKOTOCTIONAPCHKUX BIIXONIB 1 3aCTOCYBaHHs iX y TEXHOJIOTiSX 3a0e3neyeHHs
exonoriyxoi 6esneku. OOrpyHTOBaHO MOJiCTaMifiHui crnoci®d OTpUMAaHHS aNCOpPOEHTY
BHCOKOI TmorimuHaieHOl 3patHocTi.IIpoBeneHo SKCIIEpUMEHTH 3  ancopbuil
3a0pyIHIOBAJIBHUX PEYOBHH 3 BOIHKX CEPENOBUIN. Y CTAHOBIIEHO BHCOKY aJcOpOLiiiHy
30aTHICTH Yy [Mpollecax OYMINEHHS CTiYHMX BOX Bil 10HIB BaXKHUX METAIIB,
HadTONPOIYKTIB, BUIYYEHHS JKHUPIB.

Y cbomomy po30iniBuzHadeHO OCHOBHI HaIPSIMU TMOJIMIIEHHS CTaHy €KOJIOTIUHOT
6e3nekn B KpeMeHUylbKill coLianbHO-eKOHOMIYHIA 30Hi: KOMIUIEKCHE BUKOPUCTAHHS
BiIXOZiB y mpoLecax, CIpsIMOBaHIX Ha 3a0e3reuecHHs eKOJIOTiUHOT Oe3MeKH Ta eKOHOMIT
CHEPreTUYHUX PpEeCypCiB 3 OJEpXKaHHAM TNPOMAYKIil LUIBOBOrO IIPHU3HAYCHHS;
NOJIMIIEHHS €KOJOTiYHOro CTaHy TPUPOIHO-aHTPOIIOTEHHUX BOMOMM; mocnabneHHs
HETaTHBHOIO BIUIMBY TEXHOTEHHUX 3€MJIETPYCIB HA JIIOIUHY Ta JOBKIiLIS.
3anponoHOBaHa CTPYKTYPHO-JIOTiYHA MOIENTE 3a0e3MeYeHHs] eKOJIOTiuHOl 6e3mexn, sKa
MICTHTD €JIEMEHTH CHCTEMH MOHITOPUHIY CTaHiB exonoriunoi nebesmeku B CE3 ta
fioro mpouenypy; npouenypu Ta crnocobu MiHiMizalil HEraTUBHOIO BIUIMBY Ha CTaH
exonoriyHoi 6e3nexu y Kpemenuyuekiii CE3, a Takox (hopMyBaHHS YIPaBIiHCBKUX
pilIEHb.

Bci nponosuiii aBTopa TMiATBEPIXKEHI IPYHTOBHUMM €KCTEPUMEHTATBHUMHU Ta
HaTypHUMHU HociilKeHHsIMU. OcobauBol Bary, Ha Hally IyMKY, 3acayroBye TO# daxT,
III0 aBTOPOM 3aIllpPONOHOBAHO alrOPUTM PEry/IIOBaHHS NapaMeTPiB CEpeOBUINA MIX
IDKepen exosioriuHoi Hebe3neku Tta neBHuUMHU o0'extamu CE3, mo 3HAYHO TMOCHAbIIOE
HacHiaKu i1 IposiBiB .

BucroskunocratHpo NOBHO BioOpakaloTh PO3B'SI3aHHS MOCTABICHUX 3aBIaHb,
MICTATH OCHOBHi pe3y/IbTaTh AUCEPTALiMHOTO JOCTi HKEHHS.

Ifoxo 3aBepuieHocTi AMcepTauii B [MiIOMYy, CNiJ 3a3HAUUTH, 10 1€ 3aBEpLlEHa
HayKoBa po0oTa, fka CKJIaJaeTsCs 3 aHOTalll, BCTymy, 7 pPO3IiNiB, 3arajJibHHX
BHCHOBKIB, CIHCKYy BHUKOPHCTaHMX mkepen i ngonatkiB. OcHOBHuE Tekcr i3 27
TabnmuusiMu Ta 81 pucyHkoM BHKiIaneHO Ha 304 cTOpiHKax, CIUCOK BHKOPUCTaHUX
mxepen i3 325 HaliMeHyBaHb po3MimieHo Ha 36 cropiHkax, 13 nmoparkiB — Ha 43
CTOpiHKax. 3aranpHuii o6csr poboTu cknanae 383.

IloBHOTA BHKJIaJIeHHS HAYKOBHMX [10/10’K€Hb, BUCHOBKIBTAa peKOMeHJauid B
ony0aiKkoBaHUX Npansx.Anpofauisa pe3yabTaTiB AHCepTALIHHOro JOCHIKeHH

OCHOBHI MOJIOXEHHS AucepTalii onmy0aikoBaHO B 55 HayKoBUX poOoTax, 3 SKHX:
4 momnorpadii; 36 crare#t (7 — y BUOaHHSX, o iHAeKcyloThed b Scopus i Web of
Science), 30kpeMa 25 — y haxoBUX HAYKOBUX BUIAHHIX YKpaiHU 3 TEXHIYHUX HayK, 3 —
y (axoBUX HAYKOBHX BHIAHHAX YKpainu 3 reorpadiunmx i Gionoriunux Hayk, 1 —y
IHIIMX HAYKOBUX BUIAHHSX YKpaihu, 7 — y 3aKOPIOHHUX HAYKOBUX MNEPIOAWYHHMX




BUJaHHAX; |2 Te3 pomoBimedl y Marepiasax MDKHAPOJHMX 1 BCEYKpPAlHCBKUX
KOoH(GepeH1iii; 3 mareHTH YKpaiHu Ha KOPUCHY MOJETb. '

Hagenennit y nyOnikauisx Marepian NOBHICTIO BimoOpaxkae pe3yibTaTH TaHAYKOBi
nosjiokeHHs: auceprauii.OcHOBHI pe3ysipTaT# poOOTH AOCTATHBRO ONPWIIOAHEHI Ha
KOH(epeHIIi X,

Odopmaenns nucepranii

Po6ora BuHKIaZeHa TIPaMOTHO 3 BHUKOPUCTAHHSM CYy4YacHOI TEpMIHOJOTII, €
MOCNiJOBHO BUKJIAJCHOIO i JIOTi4HO 3aBepiueHoro. OdopmiieHHS poOOTH BiANOBiae
BAMOraM HOpPMAaTUBHMX JIOKYMEHTIB.

IneHTHYHICTH 3MicTy asTopedepaTy OCHOBHUM NTOJI0MKEHHAM AUCEePTaLlii.

3micT aBTOopedepaTy BiANoOBimae po3dinam gucepramii Ta i OCHOBHHM
nosiokeHHAM. Jlucepraiis € 0JAHOOCOOOBO CTBOPEHOX KBali(iKalifHOK HAYKOBOIO
Mpalero, SKa MICTUTh CYKYIHICTH pe3yJbTaTiB Ta HAYKOBHUX IMOJOXKEHb, MOAAHUX
aBTOPOM U1 IMyOIiYHOTO 3aXUCTY, M€ BHYTPIIIHIO €IHICTh i CBIIYUTE MPO 0cOOUCTUH
BHECOK aBTOpa B HAYKY.

3ayBaskeHHs 10 JucepTauiinol poboTu
TTo3UTHBHO OLIHIOIYKM B LIJIOMY BHKOHaHY po0OTYy, BBa)XKaEMO 3a HEOOXigHE

3pO0UTH HU3KY 3ayBaXKeHb I MOCTABUTHU JEKIIbKA 3alUTaHb, 3 IPUBOAY SIKUX XOTiI0Cs 6
HOYyTU AYMKY aBTOpa:

1.Y  sxocti opmHOrO i3 3axOHiB 3HWKEHHS BIUIMBY TEXHOTE€HHUX
3€MJIETPYCIBIIPONOHYETHCACTIOPYKEHHST Ha LUISXY TOLIMPEHHsS XBUJIb HECKIAIHUX
sarnubnenux cnopyn (ctop.291 nuceprauii).baxano Oyno © oXapakrepusyBaTu
irKeHepHi mapaMeTpu cropyn, ix Gi3WYHI BIACTMBOCTI, BUTPAaTH Ha peani3alliio
3ax0ny.

2. SIx BCTaHOBIIIOBAIM CTYIIIHb IIOPUCTOCTI po3pobiieHoro ancopbeHTy?

3. Ha crop. 94 nmuceprauii ma puc. 2.1 «lepapxiyHa kiacudikallis METOZiB
OI[IHIOBAaHHS CTaHy €KOJOriyHOi HeOe3meku» MABiYli HaBeAeHO Onok «Pesynpraru
MOHITOpHHTY». Baxano 6yn0 6 nosicHuTH 1e.

4. Yomy BH 3AIHCHIOBAIKM PO3MOMLT HIUTBHOCTI MPOSIBIB €KOJIOTIYHOI HEOe3NeKu
(ctop. 124-125 : puc.3.3 Ta dopmyna 3.2) Ha migcraBi fiMoBipHicHOT Mozeni I'ayca,
X04a MOXHa 0y/10 BUKOPUCTOBYBATH 1HIII Biiomi po3noainu?

5.Ilpu oOrpyHTyBaHHi [OLINBHOCTI BHUKOPUCTaHHS OIOAM3EILHOIO MaluBa Yy
IOBUTYHAX BHYTPIIIHBOrO 3ropaHHs (maparpad 6.2.4 nuceprauii) Oaxkaso Oyno 0
BKa3aTH TUIM AU3EIBHOTO JIBUTYHA.

6.baxxaHO TOSICHUTM YoMy B MaTeMaTWuHil wmoxeni aedopmauii CTaHy
eKoJioriyHoi Oe3nexu (migpo3zin 3.2 mucepTaliii) BpaXOBYBaHO CaMEBIUIMB Ha BOIHY
cknazoBy CE3 Ta TEXHOTeHHI 3eMJIETPYCH;

7.Y muceprtallil Ta aBTOpedepaTi MarOTh Miclle CTIIICTUYHI HEJOMIKH.

3a3HavyeHi HENONiKWM Ta 3ayBa)KEHHS MPUHLKTIOBO HE BIUIMBAIOTH HA CTYIiHb
HayKOBO! HOBM3HHM Ta MPAaKTHYHO! 3HAUYINOCTI OTPHMAHMX y AMCEPTAllil Pe3yJbTarTis.
Po3pobsieHi aBTOPOM BHCHOBKY i TIOJIOKEHHS, IO BUHOCATHCA Ha 3aXUCT, HAJIEKHHM
YUHOM OOIPYHTOBAHI, JIOTiYHO BHUIUIMBAKOTH 3 MPEACTABICHUX JIAHWX 1 BiANOBIAAOTH
MOCTABJICHi! METi 1 3aBIaHHIM JIOCIIIKEHHS.



3arajqbHul BUCHOBOK 10 pPoGoTi _

Huceprariiiina po6ota XapnamoBoi Onenu BonoauMupiBHHU, sika peAcTaBIeHa Ha
3000yTTs. HAyKOBOI'O CTYMEHS AOKTOpa TEXHIYHMX HAyK, € aKTyaJbHOK HAyKOBOIO
Ipalero, 10 BUKOHAHA Ha HaJe)XHOMY HAayKOBOMY piBHI 3 JIOTiYHMM BUKJIQJEHHSIM
Mmarepiaiy.

3a 3MICTOM, IMOBHOTOI BHIKJIA[ECHHS MaTepialy, OOIpyHTOBAHICTIO OCHOBHHX
IOJIOKEHB 1 BHCHOBKiB, OGOpMJIEHHAM [ucepramii i aBTOopedepary, MOBHOTOIO
onyOIiKyBaHHApE3yNbTATIiB OucepTalilina poOorta BixmoBimae Bumoram «Ilopsaky
IIPUCY/DKEHHS] HAYKOBHX CTYNEHiBY», 3aTBEpIeHOro nocranoBoro Kabinery MiHicTpi
Vxpainu Big 24 nunHs 2013 poky 3a Ne 567, a ii aBrop XapnamoBa OuneHa
BonoaumupiBHa 3aciIyroBye MPUCBOEHHS HAYKOBOTO CTYIICHS MOKTOpa TEXHIUHUX HAYK
3a cneniabHicTIO 21.06.01 - exosoriuna Ge3neka.

Odoiuifinuit OnoHeHT
JOKTOp Gi3.-MaT. HayK, CT. H. CITiBPOOITHUK,
naypeat [{ep>xaBHOT npeMii B ragy3i HayKu i TEXHIKH,
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