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IHCTUTYTY npo6iem 6e3nekn aTOMHUX
enekTpocTaHuin HAH Ykpainu

BIAINYK
oiLinHOro ONOHEHTA AOKTOPA TEXHIYHUX HaYK,
BoHaapbkoBa Muxanna MUTpoBMYa Ha KaHAMAATCbKY AncepTaito
KannHoecbkoro OnekcaHgpa KocTAHTUMHOBUYA
«YAOCKOHANEHHA MOHITOPUHIY PAAIOAKTBHNX AEPO3O0OJ1IB
Y TOKANBbHIN 30HI OB'EKTA «YKPUTTHA» HA ETAIMI
CMNOPYOXKEHHA HOBOIMO BE3MNEYHOIO KOH®ANHMEHTA
«APKA>»
noflaHy Ha 3400yTTH HAYKOBOrO CTYMeHs KaHanaaTa TEXHIYHUX HayK 3a
cneuianbHicTio 21.06.01 - ekonoriyHa 6e3neka

O6’ekT «YKpuUTTA» (OY) € ogHUM 3 HaHe6e3neyHUX pagialiiHo-a4epHNX
06’eKTiB Ha TepuTopii YKpaiHM Ta uifioMy CBIiTi. TOMy Ha BUpilleHHA 3agadvi no
nepetBopeHHO  OY Ha eKosoriyHo 6e3neyHy CUCTEMY CMPAMOBaHI 3HAYHI
(piHAHCOBI 1 HAYKO-TEXHOJIOMYHI 3yCcuUnnsa MNPOMUC/IOBO-PO3BUHEHUX  KpaiH
€sponu, A3ii, Amepukn. Tema pauceptayii KannHoescbkoro O.K. npucesfyeHa
BMPILLEHHIO aKTya/lbHOro MUTaHHS OUiIHKWM  pajiauiiHOro BMMBY Ha MepcoHan
Npn cnopygXeHHi HOBOro 6e3nevyHoro KoHgpanHmeHTy (HBEK) «Apka».

Mpy NpoBefeHHI 3eMIAHUX POOIT 3 06N1aWITYBaHHA PYHAAMEHTHUX CTPIYOK
HBK (2008 - 2010 pp.) Bigbynocsa noripweHHa pagiauiinHoi cuTyauii B NOBITPI
NOKanbHOT 30HM, MOB'A3aHe 3 MIABULEHHAM B [eCATKU pa3iB KOHLUeHTpauii
pagioakTMBHMUX aeposonis (PA) B nopiBHAHHI 3 2000-i pokamn. ToMy BUHMUKNA
HeoOXiAHICTb OLiHKK pafialiiHOT 6e3MneKn NepcoHany B MiCUSIX BUKOHAHHS po6IT
| AMdepeHUitoBaHHA BKNaAy B aKTUBHICTb aepo30/iB BUKMAIB 3 OY | BTOPMHHOIO
nuaonig'ema npu TeXHONOTIYHIA AignbHOCTI. KpiM TOro, posnag i HaKoNMYeHHA
pagioHYKNiAgiB B aepo3ondAx, TeXHONOorivyHa AiANbHICTb MNPU3BENU A0 3MIHU 1X
CniBBIAHOLLEHHA B aepo30/sX.

AKTyanbHicTb npeacTtasnieHoi A. K. KaflMHOBCbKUM gucepTauil nonsarae B
OTPUMaHHI AOCTOBIPHOT iH(OpPMayil Npo CKnag, akTUBHICTb | AUcrepcHicTb PA
NPy NpoBefdeHHI 3eMNIAHUX PO6GIT AN  OUiHKW pajiayinHoT 6e3nekn nepcoHany
npu cnopymxeHHi HBK | BUABNEHHA YNHHUKIB, WO BMANBAKOTb Ha KOHLEHTpPaLito
PA. OCHOBOK A1 [OCATHEHHSA MOCTaBNEHOT LiNi € pe3ynbTaTh HayKOoBOro
aHanizy faHux 6araTopiyHOro MOHITOPUHTY pajioakTUBHUX aepo30NiB B
NMPU3eMHOMY LUapi MNOBITPSA SIOKaNbHOT 30HN.
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Kpim TOro, HoBi yMOBM BUMaraam BAOCKOHANEHHS MOHITOpPUHTY PA, a came
eNeMeHTiB Bigbopy aepos3onis, AN MiABULLEHHA WOro iHGOPMaTMBHOCTI Ta
€KCIMPEeCcHOCTI Ha OCHOBI 3aCTOCYBaHHSA IHHOBALIMHMX (DiNbTPYHOUMX MaTepianis.

OucepTtayinHa pob6boTa cKnafgaeTbcs 3i BCTYMy, YOTUPLOX pPoO3Ainis,
BMCHOBKIB, CMWCKY BUKOpUCTaHUX pmxkepen (164 pxepena) Ta 4 [LOAATKIB.
OvcepTauia BuknageHa Ha 202 cTopiHKax, MiCTUTb 64 pucyHKa, 26 Tabnuub.

Y BCTyni gucepTayii 06rpyHTOBYETLCA aKTyanbHICTb TEMU [LOCNIIKEHHS;
NMPUBOAATLCA LWiNi Ta 3aBfaHHA [OCNIAKEHb; 3B'A30K pPo60OTU 3 HAyKOBUMW
nporpamMamu, njaHamMu i TemMaMy Ppo60TM IHCTUTYTY; HayKoBa HOBM3Ha Ta
NPakTU4yHe 3HAYeHHS OTPMMAHUX AUCEPTAHTOM pe3ynbTaTiB; 0COOUCTUIA BHECOK
nowykaHa B po6oTi; anpobauia pesynbTaTiB AuceprTauyil Ha HayKOBUX
KOH(hepeHLifX Ta NpeAcTaBfieHHA OCHOBHUX pe3y/bTaTiB B HAYKOBMX Nyb6nikauisx,
a TaKOX CTPYKTypa camol poboTu.

Mepwnin po3gin NpPUCBAYEHUI Ornsagy NiTepatypHUX AaHUX Npo asapii B
A0EPHIM  NPOMMUC/IOBOCTI, WO CHAPUAIA 3HAYHOMY 3abpyfAHEeHHK aTmocdepw
TEXHOTeHHUMU pagioHyknigamu. Kpim Toro, 6ynu pocnimxeHi pxepena PA B
NnokanbHin 30Hi OY, npoaHanizoBaHO OCHOBHI MeTOAM Ta 3acobu, BUKOPUCTOBYBaHI
NPy MOHITOPUHTY PA y npn3eMHOMY Llapi NoBiTps.

Y apyromy po3gini BuknageHi MetoAnyHi oco6nmMBOCTI 3a6e3neyYeHHs pooiT
3 MOHITOpMHTY PA B npu3emMHOMY wWapi noBiTPA NoKanbHOi 30HM OY, sKi
BK/tOYaNM aHani3 3acob6is Bigbopy PA, BMGIp onTUManbHOT y-CNEKTPOMETPUYHOT
anapatypu npu BU3HAYeHHI CKMagy Ta aKTUBHOCTI pajioHYKMigiB B aepo3onsax,
0Cco6MMBOCTI ife HTMQiKauil pagioHyKnigiB no y-crnekrpam B 3paskax PA Ta
PO3paxyHKY iX KOHLEeHTpawii B NOBITpI.

[OCTOBIpHICTb AaHWX MOHITOpMHIY PA 3abe3neyyBanacsi 3a paxyHOK
3aCTOCYBaHHA Cy4yacHMX 3ac06iB BMMIpHOBa/iIbHOT TEXHIKM Ta 6GaraTopiBHEBOro
MeTOAUYHOro MiAXo4y KOHTPOO BUMIpHOBaHb Ta aHani3y pesy/bTaTiB.

Y TpeTbOMY po34ini HaBeaeHO 34006YTKK nowykaHa. Mo-neplie, pe3ynbTatu
eKCNepuMeHTaNbHUX AOCNIAKEHHS (ifIbTPYHOUMX BNACTUBOCTEN TpaguuiiHNX
(inbTpiB MeTpsaHoBa) i iHHOBAUIMHMX (3 NONICTUPONY) BOMOKHUCTUX MaTepianis
npy NigBULLEHUX LWIBUAKOCTAX (inbTpayii NOBITPA Ta OpuriHanbHI Mofeni pocTy
rigpoAnHamiyHoro onopy inbTpiB, WO AO3BOMUAN 34INCHUTI BUOGIP ONTUMasIbHOT
KOMMNO3ULiT PiNbTPiB MU CTann OCHOBOK [AN18 PO3P06KM METOAMYHOro nigxody Ao
Bigbopy PA 3a pgonomorow  Komno3uyii  ginbTpiB.  lNpauesgaTHicTb
3anponoHOBaHOro Mojener NiATBEPAXKEHO MPUNHATHUM 36iromMm po3paxyHKiB 3
pe3ynbTataM peasibHUX eKCnepuMeHTiIB.

Mo-gpyre, pe3yfnbTaTu HAyKOBOro aHanily p[aHux MOHITOpuHry PA B
npusemMHoMy wWapi nosiTpas no6nmnsy OY 3 2001 no 2013 pp., WO Aonomorau
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OUIHUTM BMAUB TEXHOFEHHUX | MPUPOAHUX  (haKTOpPiB Ha (OPMYBaHHSA
pafdialinHoro 3abpyaHeHHS MOBITPA B /OKa/bHIA 30HI  Ta nokasatu, WO
MOBOMKEHHAM i3 pafioaKTUBHUM TFPYHTOM B /OKa/lbHin 30HI 6YN0 OCHOBHUM
[)KepenoM 3pocTaHHA KoHueHTpauii PA B 2008 - 2010 pp. Kpim TOro, BMKOHaHa
fKiCHa OLiHKA AMCNEepCHUI CKNag aepo30/i0 B /I0KasibHIl 30HI 3 BUKOPUCTAHHS
NPUPOAHUX pafdioHykKnigie 7Be |1 20Pb, B SKOCTi MapKepiB CYyOMIKPOHHUX
aeposoniie. B 3B’A3Ky 3 3pocTaHHAM akTuBHOCTI 13C3 B PA, nposegeHa
Bepu@ikalis Koe®ilieHTIB, BUKOPUCTOBYBAHMX MPWU OUiIHUI KOHUeHTpayil XPu i
br B aep030nsx i BHECEHI NpaBKu Npu BUO60PI KOeiLieHTIB Npu po3paxyHKax.

Y  4eTBepTOMYy  po3Aini, BigobpaxeHi  pe3ynbTaTtu  MPaKTUYHOIO
3aCTOCYBaHHA  BWKOHAHWX  [OCNIAKeHb. Po3paxyHKM  [03  BHYTPILWHLOrO
ONPOMIHEHHA repcoHany npu cnopymxeHHi HBK npu  makcumanbHUX
KOHUeHTpauigsx PA Ta B 3aleXHOCTi Bif 3MiHM CMIBBIAHOWEHHA HYKMI4iB B
aepo3onax, AKi A03BONMAM BiAMOBUTUCA Bif BUKOPUCTAHHA fojatkoBux 313 i
noninwuT ymoBM npayi O6ygiBenbHoro nepcoHany. Kpim TOro, 3actocyBaHHA
pO3p06NEHOr0 HOBOrO METOAMYHOIO MiAXoA4y ICTOTHO MNiABULLMAO YYT/IUBICTb
MOHITOPUHTY  CTaHy MPWU3EMHOro  Wwapy MoBiTPA WO HaoyHO  Oyno
NMPOLEMOHCTPYBAHO NPV MNPOBEAEHHI CMOCTEpPeXeHb  3a MPOXOMKEHHAM Haj
NOKa/IbHOK 30HOK aepo30/iB 3 pajioakTUBHUMM BUKMgamm 3 AEC «Pykycima-1».

HaBefleHi aBTOPOM BWCHOBKMW € NOTIYHIM MPOAOBXEHHAM AucepTayiinHol
po60TK, AOCTOBIPHI | HEe BUKINKaKOThL CYMHIBIB. He06XiAHO Big3HAYUTU 3HAYHWIA
006'eM eKcnepuMeHTaNbHUX [AaHMX 3 MOHITOpUHTYy PA Ta 1X peTenbHWU aHani3
aBTOPOM.

Y popatkax HasefeHi posigka 3 YAEC npo BnpoBamXeHHA pe3y/nbTaTiB
auceprtauifHol  poboTn, akT  BUNpPoOyBaHb  (iNbTPyOUMX  MaTtepianis 3
nonictupony (®rC), a TakoX MNepBUHHI eKCnepmMMeHTanbHi faHi, BUKOPWUCTaHI
Npu ouiHLi PpakyitoBaHHA pafioHYKNIAIB B aep030/AaX.

ABTOpeepaT HanucaHui BignoeigHO Ao Bumor BAK i Bignosigae
avcepTayinHin poboTti. OCHOBHI pe3ynbTaTn gucepTtayiinHoT poboTn ony6nikoBaHi
B 9 cTarTax B CheyiabHUX HAYKOBUX BITYM3HAHUX | 3aKOPAOHHUX BUAAHHAX, a
TaKoX 4-x Te3ax JOMoBifgen Ha MDKHapO4HUX HayKOBUX KOH(epeHLisX.

Y pucepTauinHin poboTi aBTOp MPOBIB I'PYHTOBHE AOCAIAXEHHA i OTpMMaB
HaCTYMHI pe3ynbTaTu, WO CTaHOBATb HAYKOBY HOBU3HY Ta LiHHICTb:

1 Yneplwe 3a pesynbTatamy HAYKOBOrO aHanisy paHux 6araTtopivyHoro
MOHITOPUHTY MPU3eMHOro Lapy MNoBiTpA Ha eTanax BMKOHaHHA cTabinisauiiHnX
3axofis i cnopymxeHHs EIBK «Apka» BCTaHOBMEHO 3aKOHOMIPHOCTI NOBEAIHKU
PA nig Aieto NPUPOAHMX | TEXHOTEHHMX (PAKTOPiB, BU3HAUYEHO OCHOBHE [XKEPeno
3pocTaHHA KoHueHTpayii PA B 2008-2010 pp., OuiHEHO piyHI edeKTUBHI [03M
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BHYTPILIHbLOrO OMPOMIHEHHS NepcoHany npu MakCUMaibHUX KOHUeHTpauiax PA,
BM3HAYEHO 3MiHWN Y (PpakLioHYBaHHI PafioOHYKNiAiB B aep030/AaX 10KaNbHOT 30HI.

2. Ynepue ana MoHiTopuHry PA y nokaneHiil 30Hi OY 3acT0COBaHO HOBWIA
METOAMYHUIA Nigxig A0 npo6oBiabopy, SKWA 3abesnevye: PoO3AifieHHS MUY Ha
(hpakuii; 36iNblIEHHS  eKCNPecHOCTi Ta TpuBanocTi Bigbopy aepo30nis;
NiABULLEHHA ePEKTUBHOCTI 3aXONNEHHSA CYOMIKPOHHUX aepo30/iB; AKICHY OUiHKY
AVCMNEePCHOro cKnagy aepo3onio.

3. 3anponoHoBaHO MaTeMaTWU4YHI Mogfeni, AKi ONUCYKTb 3POCTaAHHA OMopy
BO/IOKHUCTUX (PINIbTPYOUMX MaTepiasnisB 3a paxyHOK HaKOMWYeHHS NUI0BOro ocagy
npu nigBuweHnx wemnakoctax inbtpayil (80 i 160 cm/c), Aki gann 3mory
BMOGpaTM onTMManbHy KOMMNo3uuito inbTpiB 414 Big6opy aepo30nis.

[ OCTOBIPHICTb OCHOBHMX HAyKOBWMX pe3yfibTaTiB | BUCHOBKIB, OTPUMaHUX B
npoueci auceprauiiHOro JocnigXeHHs, 3a6e3neyvyeTbCcs 3aCTOCYBaHHA Cy4acHUX
METOAiIB BUMiptOBaHb | BUKOPUCTAHHAM LOCTATHLOT 6a3u eMNIPUYHUX JAHUX.

Pe3ynbTaTu, ofep)aHi B pob6O0Ti, 3HaAMLWAN CBOE MpaKTU4YHe 3aCTOCYBaHHS
npu oyiHyi BnamBy OY Ha HaBKOMMULLHE CepefoBuLLe, KOHTPOO 3a AOTPUMAHHAM
HOpM pagialiinHoT 6e3rnekn B NOKaNbHOT 30HW NMPWU TEXHONOTIYHIA LiSNbHOCTI, a
TaKoX BMKoOpuUcToByBanucb AgMiHictpauieto YHAEC npu po3pobui HOpMaTUBHUX
JOKYMEHTIB 3 pajiauiiHOT 6e3neku Ta NPURHATTI YyNpaBniHCbKMX PilleHb

B aucepTauinHiin poboTi Ta aBTopedepaTi , He 06iMwWNOcs 6e3 neBHUX
HeaoNiKiB. 30KpeMa, MOXHa BUAINNTY HACTYMHI 3ayBaXKeHHS:

- nepiog [OCNIMKEHHA faHUX 6araTopiyHOro MOHITOPUHTY MPU3EMHOrO
wapy nositTpsa B TeKcTi (2001 - 2013 pp.) He cniBnagae 3 4aHUMU Bigo6paXKeHNMM
Ha pucyHkax 3.22, 3.23 T1a iH. (no 2014 p.);

- B fjeakmx Tabnumuax (gopatok B Ta iH.) npu npefcTaBNneHHi
eKCnepuMeHTalbHUX Pe3ybTaTiB He NpuBeAeHI MOXMOKN BUMIPHOBaHb;

- 3HayHa KinbKicTbabpeBiaTypHNUX CKOPOYEHb, YCKNAAHKE CNPURHATTA
3micTy aBTOpedepaTty, KpiM TOro, B TEKCTIBIACYTHSA po3wnppoBka abpesiatypu
AMAL;

- MOMWJIKa Npu HymepaLii pucyHkiB B aBTopegeparti - puc. 11, puc. 10.

MpoTe, Ui 3ayBa)XXeHHA >XOAHOK MIpPOK He 3HMXKYHTb BUCOKWIA PiBEHb
npoBeAeHOT poboTH.

TakuM YMHOM, MO akTyanbHOCTI NpPo6sieMn, WO po3pobaAeTLCA aBTOPOM, Ta
HOBM3HI OTPMMaHUX pe3ynbTaTiB, IX 06rPYHTOBAHOCTI i MPaKTUYHOMY 3HAYEHHI,
MOXHa  CTBepA)Xysatu, L0 po6ota KanmHOBCbLKOIO OnekcaHppa
KocTaHTHOBMYaA Bignosigae Bumoram MOH YKpaiHu, wo npea'saBnstoTbeca Ao
KaHAMAATCbKUX AucepTayin, a i1 aBTop, 6e3yMOBHO, 3aC/lyroBye MNPUCY[KEHHSA
HayKOBOr0 CTyMeHA KaHAmpaTa TexXHIYHMX HayK 3a cneuianbHictio 21.06.01 —



eKo/orivyHa 6esneka.

OMiLiAHMA ONOHEHT
[JOKTOP TEXHIYHMX Hayk,
reHepasbHUn ANMPEKTOop
OHAY YopHOOUNbCbKUIA LEHTP
3 Nnpobnem AgepHOT 6esneku,
pafioakTUBHUX BigXO0AiB Ta pagioekonorii

Mignic M.A.boHaapbKoBa 3acBigyyto
IHCMeKTOp 3 Kagpis
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