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BI):U'YK 
ocpiu;iHHOrO OIIOHeHTa 

Ha ,a:HcepTau;iio IlporoHoBa ,Z:(MH1'pa OneKcaH,D,posHqa 

«C1'pyKTypHHH CHHTe3 Ta IIapa.MeTPHqHa OIITHMi3aQiil MeTO,[I.iB IJo6y,llOBH 

CTero.n;eTCKTOpiB ,ZJ;Jiil QHcppOBHX 306pa)l(eHh», 

IIpC,ll;CTaBJieHy ,ZJ;O 3aXHCTY Ha 3,ZJ;06yTTil HayKOBOrO cryiieHil ,ZJ;OKTOpa TeXHiqHHX HayK 

3a CIIeQiaJihHiCTIO 05.13.21 - CHCTeMH 3axHCTY iHcpOpMaQil 

AKryaJihHiCTh TeMH ,LJ:ncepTau.iiiuoi po6oTu. Po3BHTOK MeTo.n;is 6opoTh6H 3 

CTeraHorpacpiqHHMH KaHaJiaMH HeCaHKQiOHOBaHOl IIepe.n;aqi ,ZJ;aHHX e Ba)I(JIHBOIO qac­

THHOIO cyqaCHOl iHcpOpMaQiHHOt6e3IJeKH B KOHTCKCTi 6opOTh6H 3i CI<Jia,[J;HHMH Ta IIpH­

XOBaHHMH 3arpo3aMH. 

AKTYaJihHiCTh IIpe.n;cTasneHo1 po6oTH BH3HaqaeThCil HH3KOIO Ba)I(JIHBHX npaiCTH­

qHHX Ta HayKOBHX BHKJIHKiB iCHYIQqHX y ccpepi CTeroaHaniJy U,HcppOBHX 306pa)l(eHh. 

CyqacHi cTero.n;eTeKTopH qacTo IIOKJia.n;aiOThCil Ha HaiiBHiCTh aiipiopHHX .n;aHHX m:o.n;o 

oco6JIHBOCTeH cTeraHorpacpiqHHX MeTo.n;iB, m;o o6Me)l(ye Ix ecpeKTHBHiCTh. ,[{nil Ha.n;i:H:­

Horo BHiiBJICHHil CTeraHOrpaM y BHIIa,ZJ;Kax, KOJIH piBeHh 3aiiOBHeHH51 306pa)l(eHH51 CTe­

ro.n;aHHMH e MiHiMaJihHHM, icHYIOqi MeTO,ZJ;H ,ZJ;eMOHC1'pYIQTh o6Me)l(eHy ToqHiCTh. 3o­

KpeMa, TPY,ZJ;Hom:i BHHHKaiOTh IIpH 3acTocyBaHHi MeTo,a:is IIaKeTHOl cTeraHorpacpi"i, .n;e 

Tpa,ll;HQiHHi CTeraHO,ZJ;eTeKTOpH He 3a6e3IJeqYIQTh ,ZJ;OCTaTHhO BHCOKOl TQqHOCTi BHiiB­

JieHHil IIpHXOBaHHX IIOBl,ZJ;OMJieHh. 

IJpaKTHqHa aKTYaJihHiCTh u;iei' TeMH TaKO)I( IIi,ZJ;KpeCJIIO€ThC51 Heo6xi.n;HiCTIO o6po-

6KH BCJIHKHX 06C51riB QHcppOBHX 306pa)l(eHh, :W:O MaiOTh pi3Hi CTaTHCTHqHi, CIIeK1'pR­

JihHi Ta cTpyKTypHi IIapaMe1'pH. HeniHiHHa 3aJie)I(HiCTh ToqHocTi CTero.n;eTeKTopiB Bi.a: 

xapaKTCpHCTHK o6po6JIIOBaHHX 306pa)l(eHh BHMarae a,ZJ;aiiTau;i"i a6o BHKOpHCTaHHil aH­

CaM6JiiB cTero.n;eTeKTopiB, m;o 3HaqHo ycKna.n;HIOe Ix HaJiaiiiTYBai-IHil Ta 36inhlll'Je qac 

o6po6KH. 

IIJ:e O,ZJ;Ha IIp06JieMa IIOJiilrae B .n;eCTPYKQil CTeraHOrpaM. BHKOpHCTaHHil .n;ec1'py­

KTHBHHX MCTO,LJ;iB qacTO IIpH3BO,ZJ;HTh ,ZJ;O 3MiH xapaKTepHCTHK 306pa)l(eHH51, :W:O ,ZJ;eMaC­

Kye cpaKT B1'pyqaHH51 Ta MO)I(e BHKJIHKaTH 3Miey IIapaMe1'piB CTeraHorpacpiqHHX MeTO­

.n;iB, IIJ;O BHKOpHCTOBYIQThCil 3JIOBMHCHHKaMH. 

BHpiiiieHHil sHm:eo3HaqeHHX IIpo6neM o6yMoBJIIOe aKTYaJihHiCTh .n;HcepTau;i:H:Hoi 

po60TH IJporOHOBa ,l];.Q. Ha TeMy «C1'pyKrypHHH CHHTe3 Ta napaMe1'pHqHa OIITHMi3a­

Qiil MeTO,ZJ;iB rio6y,ZJ;OBH CTero.n;eTeKTOpiB ,ZJ;IDI IJ;HtPPOBHX 306pa)l(eHh», RKa llpHCBilqeHa 

II06y.n;oBi BHCOKOTQqHHX MeTO,ZJ;iB BHiiBJieHHil CTeraHorpaM, 3,ZJ;aTHHX Ha,ZJ;iHHO IIpaQIO­

BaTH B YMOBaX Bi.n;cyTHOCTi anpiopHHX ,LI;OIIOMi)I(HHX ,ZJ;aHHX ID;O)~O BHKOpHCTaHHX CTe­

raHOrpacpiqHHX MeTO,ZJ;iB Ta MaJIOrO CTyneHil 3aiiOBHeHHil 306pa)l(eHH51-KOHTeHHepa 
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npHXOByBaHHMH ~aHHMH. 

3o'H30K po6oTu 3 uayKoBHMH nporpaMaM, nJiaHaMu, TeMaMu. TeMaTHKa 
po6oTH Ta oTpHMaHi pe3yJinTaTH 6e3nocepe~HhO noa'.sl3aHi 3i «CTpaTericiO Hau:io­
HaJihHo16e3neKH YKpai"HH» ai~ 14 aepeciDI 2020 N~ 392/2020 Ta 3aKOHOM YKpalHH 
«llpo OCHOBHi 3aC~H 3a6e3neqeHIDI Ki6ep6e3neKH YKpalHH» Bi~ 24.10.2020 
N~2163-VIII y KOHTeKcTi rapaHTyaaHIDI Ki6ep6e3neKH Hau:ioHaJihHoY iHcpopMau:i:H:HoY 
iHcppaCTPYKTYpH, 30KpeMa B yMoaax U:HcppoaoY TPaHccpopMau:iY, a TaKO)I( po3BHTKY 
Ta B~OCKOHaJieHIDI CHCTeMH TeXHiqHoro i KpHnTorpacpiqHoro 3aXHCTY iHcpOpMaU:il, 
BH3HaqeHHX B KoHuenu:iY 3a6e3neqeHIDI HauioHaJihHOl cHcTeMH cTiHKocTi, yxaane­
Ho1 YKa30M I1pe3H~eHTa YKpalHH N~ 479/2021 ai~ 27.09.2021 poKy. Po6oTa npoao­
~Hnac» y paMKax HayKoao-~ocni~HHX po6iT Kacpe~pH iHcpopMau:i:H:HoY 6e3neKH Kill 
iM. Irop» CiKopcnKoro, y TOMY qHcni ~ep)I(6IO~)I(eTHi:H: HayKoao-~ocni~Hi:H: po6oTi 
«KeTa» (~ep)l(. peccTP. N~ 0114U004643). 

3araJILHa xapaKTepucTHKa po6oTu. }J,HcepTau:i:H:Ha po6oTa CKJia~acThCH 3i 
BCTyny, qoTHpbOX p03~iJiiB, BHCHOBKiB, CTIHCKY BHKOpHCTaHHX ~)l(epeJI 3 255 HaHMe­
HyBaHb Ta ~O,[(aTKiB. 3araJihHHH o6cHr po60TH CTaHOBHTh 434 CTOpiHKH 3 HKHX 266 
CTOplHOK OCHOBHOrO TeKcry. 

Y ecmyni o6rpyHTOBaHO aKTYaJihHiCTh TeMH ,[(HCepTaU:iHHOl po60TH, TIOKa3aHO 
3B' H30K po60TH 3 HayKOBHMH TeMaMH, ccpopMyJihOBaHO MeTy i 3aB,n:aHHH ,[(OCJii,[()l(eHIDI, 
BH3HaqeHO o6'E:KT, npe,n:MeT Ta MeTO,[(H ,[(OCJii~)l(eHb, ccpopMyJihOBaHO HayKOBY HOBH-
3HY Ta npaKTHqHe 3HaqeHIDI OTPHMaHHX pe3yJinTana. 

3a .Memy po60TH o6paHO BHpirneHIDI Ba)I(JIHBOl HayKOBO-llpHKJI~HOl npo6JieMH­
po3p06KH MeTO~iB CHHTe3y CTeraHorpacpiqHHX ~eTeKTOpiB 3 BHCOKOIO Bipori,n:HiCTIO . . . 
BHHBJieHHH CTeraHorpaM B YMOBaX Bl~CY'fHOCTI anpiOpHHX ~aHHX IIJ;O,[(O CTerOMeTO,n:y 
Ta MiHiMaJihHHM 3aTIOBHeHIDI 306pa)l(eHIDI-KOHTeHHepa npHXOByBaHHMH ,n:aHHMH. Y 
»KOCTi o6 'f:Kmy iJocJliiJ:JICemm o6paHo npou:ecH BHHBJieHHH cTeraHorpaM npH o6po6u:i, 
36epiraHHi Ta nepe,n:aqi U:HcppOBHX 306pa)l(eHh B iHcpOpMaU:iHHO-KOMyHiKaU:iHHHX CHC­
TeMaX. Ou:iHKa ecpeKTHBHOCTi B po6oTi no6y~oBaHa Ha 3a6e3neqeHHi H~i:H:HocTi BH­
HBJieHIDI CTeraHorpaM Ta MiHiMhau:iY 3MiH cTaTHCTJ~qHHX, cneKrpaJihHHX Ta CTPYKTYP­
HHX napaMeTPiB o6po6JIIOBaHHX 306pa)l(eHb npH 3HHIIJ;eHi B6y~oBaHHX ,n:aHHX. }J,JIH ,[(0-
CHrHeHHH TIOCTaBJieHOl MeTH CcpOpMYJibOBaHO p»,n: HayKOBHX 3~aq, HKi ~OCHTh TIOBHO . . ... 
po3rJIHHY'fi y po3,n:Inax ,n:HcepTau:n. 

Ilepw.uu po3iJin npHCB»qeHo npoae~eHHIO ace6iqHoro aHanhy cyqacHoro cTaHy 
,n:ocni,n:)l(eHh no npo6neMaTHU:i po6oTH, a caMe aHani3y cyqacHHX Mo,n:ene:H: i MeTo,n:ia 
npHXOByBaHIDI iHcpOpMaU:il y U:HcppOBHX 306pa)l(eHIDIX Ta MeTO,n:iB BHHBJieHHH CTeraHO­
rpaM. 0co6JIHBa yaara llpH,n:iJIHE:ThCH HOBiTHiM MeTO,[(aM BHHBJieHHH CTeraHorpaM 3 BH­
KOpHCTaHHHM cTaTHCTHqHoro, cneKTPaJihHoro Ta CTPYKTypHoro aHaJII3Y, a TaKO)I( 
rnTyqHHX He:H:poHHHX Mepe)l(. BcTaHoaneHo, :w;o KJIIOqoaa yaara npH po3po6u:i cyqac­
HHX CTeraHOrpacpiqHHX MeTO,[(iB CllpHMOBaHa Ha MiHiMhauiiO 3MiH y CTaTHCTHqHHX, 
cneKTPaJihHHX Ta CTPYKTypHHX napaMeTPax KOHTeHHepy npH CTBOpeHHi CTeraHorpaM. 
Pe3yJihTaTH nopiBIDIJihHOrO aHani3y ecpeKTHBHOCTi BHHBJieHHH CTeraHorpaM, CTBOpe­
HHX 3a HOBiTHiMH a,n:anTHBHHMH CTerOMeTO,[(aMH, TIOKa3aJIH, IIJ;O BHCOKa HMOBipHiCTh 
BHHBJieHHH npHXOBaHHX TIOBi~OMJieHb (nOH~ 90%) ,[(OCHraE:ThCH JIHIIIe npH Cepe,n:­
HhOMY piBHi 3aTIOBHeHHSI 306pa)l(eHHH npHXOByBaHHMH ,n:aHHMH He MeHrne Hi)!( 1 0%. 
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IJi,n;BH:W:eHIDI TOqHQCTi BIDIBJieHWI IIpH HH3bKOMY piBHi 3aiiOBHeHIDI BHMara€ 3HaqHoro 

ycKJia,n;HeHH.SI o6po6m 3o6pa)l(eHh, :w:o ycKJia,n;moe a.n;arrTa.u;iiD cTero.n;eTeKTopia .n;o Ho­

BHX THIIiB CTeraHorpa$iqHHX MeTO,D;iB. lliTyqHi HeHpOHHi Mepe)l(i ,l1;03BOllSIIOTh IIO,ll;O­

naTH Qi 06Me)l(eHIDI, ane llHIIIe rrpH o6po6:u;i 306pa)l(eHh, CTaTHCTHqHi xapaKTepHCTHKH 

SIKHX CXO)I(i 3 HaaqanbHOIO BH6ipKOIO. ,[(nSI 3a6e3rreqeHIDI BHCOKOl TOqHOCTi BHSIBlleHIDI 

CTeraHorpaM TaKi CTero,n;eTeKTOpH IIO'I'pe6yroTh BHKOpHCTaHIDI IIpHKJia,n;iB CTeraHOr­

paM rri,n; qac HanaruryBaHHSI, :W:O ycKJia,D;HIO€ IX 3aCTOCyBaHHSI ,lJ;llSI BIDIBlleHHSI HOBHX, 

paHiiiie HeBi,D;OMHX CTeraHorpa$i1IHHX MeTO,D;iB. . 

Pe3ynnTaTH rrpoae.n;eHoro y rrepruoMY po3.n;ini aHanhy .n;o3BOnHnH o6rpyHTyBaTH 

Heo6xi,n;HiCTb p03p06KH HOBOl KOH:Qerr:u;ii rro6y,n;OBH CTero,n;eTeKTOpiB ,lJ;nSI rrpoae,n;eHIDI 

«cnirroro» CTeroaHani3y 306pa)l(eHb, SIKi 3,D;aTHi e$eKTHBHO BIDIBnSITH CTeraHorpaMH 

6e3 HaSIBHOCTi IIOIIepe,D;HhOl iH$OpMa:Qii rrpo BHKOpHCTOByBaHi MeTO,[J;H. ,[(OCSirHeHIDI 

Qiel MeTH BHMara€ BH3HaqeHHSI $aKTOpiB, :W:O Haif6inhiiie BIIllHBaiOTb Ha TOqHiCTb ic­

HyroqHX CTero,n;eTeKTOpiB, a TaKO)I( po3p06KH MeTo,n;iB, SIKi 3a6e3rreqaTh BHCOKY Toq­

HiCTb BIDIBlleHIDI CTeraHOrpaM HaBiTh 6e3 arrpiopHHX ,n;aHHX rrpo BHKOpHCTOByBaHi CTe­

raHOrpa$iqHi MeTO,[J;H. 

Y iJpy2o.My po3iJini ,n;ocni,n;)l(eHO Me)l(i HMOBipHOCTi BHSIBneHIDI CTeraHorpaM 3ane­

)I(H0 Bi,n; HaSIBHHX arrpiopHHX ,n;aHHX :W:O,D;O CTeraHOrpa$iqHoro MeTO,D;y Ta CTaTHCTHq­

HHX rrapaMe'I'piB :U:H$poBHX 3o6pa)l(eHh. TaKO)I( 3arrporroHoBaHo MeTo,n;H, SIKi .n;o3BOnSI­

IOTh Ha6nH3HTH TOqHiCTb po60TH CTero,n;eTeKTOpa ,ll;O BCTaHOBlleHHX Me)l(, He3ane)I(H0 

Bl,ll; THrry BHKOpHCTOByBaHOrO CTeroMeTO,[J;y. 

,[(nSI rro.n;onaHHSI o6Me)l(eHh cyqacHHX rri.n;xo.n;ia, 3arrporroHoBaHo iHTerpanhHY MO­

.n;enh O:QiHKH TOqHOCTi po60TH CTero,n;eTeKTOpa, SIKa BpaxOBY€ BIIllHBH IIOIIepe,D;HbOl 

o6po6KH 3o6pa)l(eHh, BH3HaqeHHSI ixHix rrapaMe'I'piB Ta KnacH$iKa:u;ii. TaKO)I( 6yna o:u:i­

HeHa e$eKTHBHiCTb KJiaCTepiB BeKTOpiB, :W:O Bi,D;IIOBi,D;aiOTb CTaTHCTHqHHM rrapaMe'I'paM 

cTeraHorpaM Ta 3o6pa)l(eHh-KOHTe:H:Hepia. Oco6nHBY yaary rrpH.n;ineHo MeTo,n;aM o:u:i­

HKH Bi,n;cTaHeH Mi)l( p03IIO,n;inaMH SICKpaBOCTi rriKceniB 306pa)l(eHh-KOHTeHHepiB Ta CTe­

raHorpaM 3a ,ll;OIIOMOrOIO TaKHX Me'I])HK, SIK Bi,n;cTaHb XenniHrepa, Exarraqapa:H:i, X2 i 

crreKTP ai.n;cTaHe:H: PeHbi. ,[(ocni,n;)l(eHHSI rroKa3anH, :w:o ai.n;cTaHh XenniHrepa e 6inhru 

TOqHOIO B rropiBIDIHHi 3 iHIIIHMH MeTO,D;aMH, 3a6e3rreqyroqH 3HaqHe rri,n;BH:W:eHIDI Toq­

HOCTi BHSIBlleHHSI CTeraHOrpaM, 30KpeMa IIpH BHKOpHCTaHHi HOBiTHiX CTeraHorpa$iq­

HHX MeTo.n;ia (HUGO, MiPOD Ta iHmi). 

TaKO)I( 3arrporroHoBaHo orrTHManhHi MeTo,n;H rrorrepe,n;Hhoi o6po6KH 3o6pa)l(eHh 

,lJ;llSI MiHiMha:u;ii IIOMHllKH KJiaCH$iKa:Qil CTeraHorpaM B YMOBaX 06Me)l(eHOCTi arrpiop­

HHX ,n;aHHX. l.(i MeTO,ll;H ,[J;03BOnSIIOTb peKOHC'I])YIQBaTH OpHriHanhHi 306pa)l(eHHSI-KOH­

TeHHepH Ta BH,ll;anSITH CIIOTBOpeHIDI, SIKi BHKllHKaHi IIpHXOByBaHHSIM ,n;aHHX, :W:O MO)I(e 

6YTH KOpHCHHM ,ll;llSI ,n;eC'I])YK:Qil CTeraHorpaM Ta MaCKyBaHHSI $aKry B'I])yqaHIDI B Ka­

Han 3B 'SI3KY. 

EKcrrepHMeHTanhHi pe3ynnTaTH rri.n;Taep.n;HnH e$eKTHBHiCTh 3arrporroHoBaHHX 

MeTo,n;iB, SIKi ,l1;03BOllSIIOTb cyTT€BO rri,n;BH:W:HTH TOqHiCTb BHSIBlleHHSI CTeraHorpaM Ha­

BiTh y BHIIa,D;KY HH3bKOrO cryrreiDI 3aiiOBHeHIDI 306pa)l(eHh-KOHTeHHepiB rrpHXOByBa­

HHMH ,n;aHHMH. 3oKpeMa, BHKOpHCTaHIDI MeTO,D;y x;fft(X, Y) ,l1;03BOllHllO 3MeHIDHTH IIO­

MHllKY KnacH$iKa:Qii Ha 20%, :W:O € 3HaqHHM pe3ynnTaTOM B YMOBax cna6Koro 3aiiOB­

HeHHSI. 
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HapeniTi, 3anponoHoBaHo MaTeManiqHHH anapaT .n;mr CHHTe3y CTPYKTYPH Ta na­

paMe1pHqHoi OITTHMhau;ii CTero.n;eTeKTOpiB, II.J;O BHKOpHCTOBY€ cneu;ia.JihHi CHCTeMH 

<}>yHKI.J;iH )l;JUI o6po6KH 306piDKeHb. Qe )1.03BOJUI€ ni.n;BHII.J;HTH TQqHiCTb.BH.SIBJieHHSI CTe­

raHorpaM HaBiTh npH BHKOpHCTaHHi HOBiTHiX MeTO)l;iB i 3a6e3neqye CTa6iJihHiCTb po-

60TH cTero.n;eTeKTopy He3a.Jie)I(HO Bi.n; THny cTeraHorpa<f>iqHoro MeTo.n;y. 

3Ba)l(aJOqH Ha 01pHMaey BHCOKY TQqHiCTb po60TH CTero.n;eTeKTOpiB, 3aCHOBaHHX 

Ha BHKOpHCTaHHi 3aiTpOITOHOBaHOrO MeTO)J;y, y BHlla)l;Ky BH.SIBJieHH.SI CTeraHorpaM Bi.n; 

Bi)l;OMHX CTeroMeTO)l;iB, ITO)l;a.JlbiiiHH iHTepec aBTOpa 6yB HanpaBJieHHH Ha )l;OCJii­

)l;)l(eHH.SI TQqHQCTi CTero.n;eTeKTOpy y HaH6iJihiii CKJia)l;HHX BHna.n;Kax CTeroaHa.rri3y, a 

CaMe BH.SIBJieHH.SI anpiopHO HeBi)l;OMHX CTeraHorpa<}>iqHHX MeTO)l;iB npH o6po6u;i HOBHX 

naKeTiB I.J;H<}>pOBHX 306piDKeHb. 

Y mpembOMY po3iJifli npoBe.n;eHO nopiBH.SIJibHHH aHa.rri3 TQqHQCTi po60TH HOBiTHiX 

CTero.n;eTeKTOpiB, a TaKO)I( 3aiTpOITOHOBaHOrO MeTo.n;y CHHTe3y CTero.n;eTeKTOpiB y HaH-

6iJihiii CKJia)l;HHX BHlla)l;Kax CTeroaHa.Jii3y I.J;H<}>pOBHX 306pa)l(eHb ). ,z:::t:o I.J;HX BHna.n;KiB Ha­

Jie)l(aTb Bi.n;cyTHiCTb anpiopHHX .n;aHHX II.J;O)l;O CTeraHOrpa<}>iqHQrO MeTO)l;y Ta 3HaqHa 

BapiaTHBHiCTb CTaTHCTHqHHX, CITeK1pa.JlbHHX i C1pyKrypHHX napaMe1piB 306piDKeHb. 

Ha OCHOBi 3anponOHOBaHoro MeTo.n;y CHHTe3y BHCOKOTQqHHX CTero.n;eTeKTOpiB 

6yno po3po6neHo nporpaMHHH KoMnneKc .n;JI.SI cTeroaHa.rrhy u;H<}>poBHX 3o6pa)l(eHh, Ha-

3BaHHH Blind-Steg. Oco6nHBicno u;horo KoMrrneKcy e Te, II.J;O BiH He no1pe6ye arrpiop­

HHX .n;aHHX rrpo BHKOpHCTaHHH CTeroMeTO)l;, I.ll;O )l;03BOJI.SI€ e<}>eKTHBHO BH.SIBJI.SITH CTera­

HOrpaMH HaBiTh y cKJia.n;HHX yMoBax. EKcnepHMeHTH rroKa3a.JIH, II.J;O Blind-Steg 3)l;aTeH 

CYTT€BO 3HH3HTH IIOMHJIKY KJiaCH<}>iKau;ii CTeraHorpaM (.n;o qQTHpbOX pa3iB) y nopiB­

H.SIHHi 3 cyqaCHHMH CTero.n;eTeKTOpaMH, IIpH I.J;bOMY 3a6e3rreqyroqH IIIBH)l;Ky o6po6Ky 

3o6pa)l(eHh - .n;o 1phOX ceKyH.n; Ha o.n;He 3o6piDKeHH.SI. 

KpiM Toro, Blind-Steg rrpo.n;eMOHC1pyBaB BHCOKY ToqHiCTh peKOHC1pyK:u;ii 3o6pa­

)l(eHh-KOHTeHHepiB, II.J;O Bi.n;KpHBa€ HOBi MO)I(JIHBOCTi )l;JI.SI .n;ec1pyK:u;ii CTeraHOrpaM. Qe 

TaKO)I( CTBOplO€ ITOTeH:u;ia.rr )l;JI.SI BHpiiiieHH.SI cyqaCHHX 3a)l;aq y c<}>epi CTeroaHa.Jii3y, Ta-. . . 
KHX .SIK BHnyqeHH.SI Ta lll)l;MlHa npHXOBaHHX ITOBl)l;OMJieHb. 

fJemeepmuu po3iJifl npHCB.SJ:qeHO aHa.rri3y nepcrreKTHB BHKOpHCTaHH.SI KOMIIJieKCY 

Blind-Steg .n;n.SI BHpiiiieHH.SI 3a.n;aq Ha.n;iii:Hoi .n;ec1pyK:u;ii .n;aHHX Ta BH3HaqeHH.SI IIIJI.SIXiB 

)l;JI.SI eKC1paKI.J;ii npHXOBaHOi iH<}>OpMau;ii. Y po3.n;ini ITOKa3aHO, I.ll;O 3aCTOCyBaHH.SI Me­

TO)l;y nonepe,li;HhOi o6po6KH I.J;H<}>pOBHX 306pa)l(eHb IIIJI.SIXOM .n;eKOMIT03HI.J;ii 3 BHKOpHC­

TaHH.SIM CIIei.J;ia.JihHHX CHCTeM <}>yHKI.J;iH )l;03BOJI.SI€ 3HaqHQ 3HH3HTH KiJihKiCTb IIiKceniB, 

.SIKi 3a.JIHIIIaiOThC.SI He3MiHeHHMH rricJI.SI .n;ec1pyK:u;ii cTeraHorpaM. Qe 3a6e3rreqye e<}>eK­

THBHY .n;eC1pYKI.J;ilO HaBiTh y CKJia)l;HHX BHna.n;Kax cna6Koro 3aiiOBHeHH.SI 306pa)l(eHh­

KOHTeHHepiB CTero.n;aHHMH. 

Pe3ynhTaTH rroKa3a.JIH, II.J;O 3acTocyBaHH.SI 3anponoHoBaHoro MeTo.n;y .n;o3BOJI.SI€ .n;o 
12 pa3iB 3MeHIIIHTH KiJihKiCTb niKceniB, .SIKi He 6ynH 3MiHeHi B rrpou;eci .n;ec1pyK:u;ii ( 3 

89,65% )l;O 7,12% ), II.J;O ni.n;BHII.J;y€ Ha)l;iHHiCTb .n;ec1pyK:u;ii. Qe TaKO)I( 3MeHIIIY€ 3MiHH 

CTaTHCTHqHHX, cneK1pa.JlbHHX i C1pyKrypHHX rrapaMe1piB o6po6niOBaHHX CTeraHor­

paM .n;o mecTH pa3iB y nopiBH.SIHHi 3 cyqacHHMH MeTo.n;aMH .n;ecTpyK:u;ii. TaKHH rri.n;xi.n; 

cnpH.SI€ e<}>eKTHBHiH rrpOTH.n;ii po6oTi CTeraHorpa<}>iqHHX KaHa.rriB rrepe.n;aqi iH<}>OpMau;ii, 

MaCK)'IOqH CaM <}>aKT .n;ec1pyK:u;ii Bi)l; IIpHHMa.JlbHOi CTOpOHH. 

TaKO)I( y po3.n;in IIOKa3aHO, II.J;O TQqHiCTb BH3HaqeHH.SI II03HI.J;iH niKceniB, BHKOpH­

CTaHHX )l;JI.SI npHXOByBaHH.SI CTero.n;aHHX, € Ha)l;3BHqaHHO BHCOKOIO. Qe Bi.n;KpHBa€ HOBi 
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MOJKJIHBOCTi )J,mi BH.rryt~eHIDI a6o IIi.D.MiHH 6iTiB CTero)J,aHHX 6e3 He06Xi)J,HOCTi )J,eCTIJY­

KI.I,il BCi€l CTeraHOrpaMH. 3arrpOIIOHOBaHHH MeTO)J, )1,03BOJUI€ )1,0 qOTHphOX pa3iB IIi)J,BH­

I.li,HTH ToqHiCTh JIOKaJii3ai.I,il TaKHX rriKceJiiB y rropiBIDIHHi 3 MepeJKeiO SR-Net, i J..VI BH­

coKa TOqHiCTh 36epira€ThCg HaBiTh y BHIIa)J,Ky CJia6Koro 3aiiOBHeHIDI CTero)J,aHHMH. 

TaKHM qHHOM, MeTO)J,H, peaJii3oBaHi y KOMIIJieKci Blind-Steg, Bi.D.KpHBaiOTh HoBi 

MOJKJIHBOCTi )J,JUI BHpirneHIDI HaHCKJia)J,HiiiiHX 3a)J,aq CTeroaHaJii3y. Qe BKJIIQqa€ BHJiy­

qeHHg Ta IIi)J,MiHy IIpHXOBaHHX IIOBi)J,OMJieHh 6e3 He06Xi)J,HOCTi IIpOBe)J,eHHg IIOBHOl 

)J,eCTIJYKI.I,il CTeraHorpaM. BHCOKa TOqHiCTh BH3HaqeHIDI II03HI.I,iH IIiKCeJiiB, l.li,O rrepeBH­

I.li,y€ 60%, HaBiTh rrpH CJia6KoMy 3aiiOBHeHHi KOHTeHHepy CTero)J,aHHMH, IIi)J,TBep,u;JKy€ 

rrepcrreKTHBHiCTh 3aCTOCyBaHHg 3aiipOIIOHOBaHOrO IIi)J,XO.ll.Y )J,JUI po60TH 3 HOBiTHiMH 

CTeraHOrpa<j>iqHHMH MeTO)J,aMH. 

BucHOBKU .n.HcepTai.I,iiiHol po6oTH rri.n.KpecJIIOIOTh HayKoBy HOBH3HY Ta rrpaKTH­

qey I.I,iHHiCTh rrpoBe,u;eHHX .n.ocJii,u;JKeHh. OcHOBHi pe3yJILTaTH MaiOTh gK TeopeT~Hy, 
TaK i rrpaKTHqey cKJia)J,oBy, CTBopiOIOqH B cyKyrrHocTi MeTo.n.oJioriiO po3po6KH e<j>eK­

THBHol KpHIITO-CTeraHorpa<j>iqHOl CHCTeMH )J,JUI IIOTOKOBHX KOHTeHHepiB. 

Y OoOamKax MicTgTI.Cg )J,OKYMeHTH, l.li,O IIi)J,TBep)J,lKJIOTh BIIpOBa)J,JKeHIDI pe3yJih­

TaTiB )J,HCepTai.I,iHHOl po60TH, a TaKOJK pe3yJILTaTH )J,OCJii)J,JKeHIDI TOqHOCTi BHgBJieHIDI 

CTeraHOrpaM IIpH BHKOpHCTaHHi cyqaCHHX CTaTHCTHqHHX CTero)J,eTeKTOpiB I.I,H<j>pOBHX 

306paJKeHh Ta CTero)J,eTeKTopiB, c<j>OpMOBaHHX Ha OCHOBi 3aiipOIIOHOBaHOrO MeTO)J,y CH­

HTe3y CTIJYKTYPH Ta OIITHMi3ai.I,illX rrapaMeTJ)iB. 

TaKHM qHHOM, yci IIOJIOJKeHIDI, gKi BHHeCeHi Ha 3axHCT, BHCBiTJieHi B TeKCTi )J,HCe­

pTai.I,il. 3MiCT )J,HCepTai.I,iHHOl po60TH Bi)J,IIOBi)J,a€ iT Ha3Bi. ,[(HcepTai.I,ig HaiiHCaHa HayKO­

BOIO MOBOIO Ta o<j>opMJieHa Bi)J,IIOBi)J,HO )1,0 icHYIOqHX HOpMaTHBHHX )J,OKYMeHTiB. IJo6y­

)J,OBa )J,HCepTai.I,il Bi)J,IIOBi)J,a€ rrpHHIDITHM )J,JUI HayKOBOrO )J,OCJii)J,JKeHIDI BHMOraM. 3MiCT 

Ta CTIJYKTypa po60TH y IIOBHiH Mipi Bi)J,IIOBi)J,aiOTh 3aB)J,aHHIO 3 BHKJia)J,eHHg OCHOBHHX 

pe3yJILTaTiB BHpirneHHg IIOCTaBJieHOl HayKOBOl rrpo6JieMH Ta C<j>OpMJllhOBaHHM OKpe­

MHM 3a)J,aqaM )J,OCJii)J,JKeHHg, gKi Bi)J,IIOBi)J,aiOTh rraCIIOpTy CIIei.I,iaJihHOCTi 05.13.21 -

CHCTeMH 3axHCTJ iH<j>OpMai.I,il. 

Cryninh o6rpyuToBauocri uayKoBHX noJio~euL, BHCHOBKiB Ta peKoMen.z.a­
u;iii, c«JlopMyJihOBaHHX B .Z.HCepTao;ii, ix .Z.OCTOBipHiCTh. 06tpyHTOBaHiCTh Ta )J,OCTO­

BipHiCTh HayKOBHX IIOJIOJKeHh, BHCHOBKiB Ta peKOMeH)J,ai.I,iH )J,HCepTai.I,iHHOl po60TH 

IIporoHoBa ,[(.0. rri.n.TBep,u;JKy€Thcg rpJHTOBHHM aHaJii3oM cyqacHHX JiiTepaTypHHX 

)J,JKepeJI, qiTKHM <j>opMyJIIOBaHIDIM MeTH, OCHOBHHX 3aB)J,aHh ,li;OCJii)J,JKeHh Ta IIIJUIXiB lX 

peaJii3ai.I,il. ,[(OCTOBipHiCTh HayKOBHX IIOJIOJKeHh )J,HCepTai.I,il IIi)J,TBep)J,lKY€ThCg 3HaqHHM 

o6cgroM eKcrrepHMeHTaJihHHX .n.ocJii.n.JKeHL. IHTeprrpeTai.I,ig pe3yJILTaTiB .n.ocJii,u;JKeHL 

y3rO)J,lKJIOThCg 3 <j>yH)J,aMeHTaJihHHMH IIOJIOJKeHIDIMH MeTO)J,iB CIIeKTJ)aJihHOrO Ta KOM­

IIOHeHTHOrO aHaJii3y, MeTO)J,iB CTaTHCT~HOrO MO)J,eJIIOBaHIDI, MeTO)J,iB Teopil OIITHMi-

3ai.I,il Ta p03IIi3HaBaHIDI o6pa3iB, )J,aHHMH iHIIIHX )J,OCJii)J,HHKiB. 

,[(OCTOBipHiCTh pe3yJILTaTiB )J,OCJii)J,JKeHh IIi)J,TBep,u;JKy€ThCg qHCJieHHHMH pe3yJih­

TaTaMH TeCryBaHIDI Bi)J,OMHX Ta 3anpOIIOHOBaHHX CTero)J,eTeKTopiB Ha CTaH)J,apTHHX IIa­

KeTax TeCTOBHX 3o6paJKeHh ALASKA, VISION Ta MIRFlickr-1M 3araJILHOIO KiJILKi­

CTIO 6JIH3hKO 1 MiJihHOHa 306paJKeHh. 

O'fPHMaHi pe3yJILTaTH arrpo6oBaHi Ha aBTOpHTeTHHX MiJKHapO)J,HHX BiTqH3IDIHHX 

Ta 3aKOp)J,OHHHX KOH<j>epeHI.I,igx. 



6 

HayKOBa HOBH3Ha OTpHMaHHX aBTOpOM pe3yJibTaTiB. Y pe3yJibTaTi BHKO­

HaHH.SI ,l1;HCepTaQi:H:HOl po60TH Ha6yB IIO,l1;aJibiiiOrO p03BHTKY HayKOBHH HanpHM CTera­

HOrpacpii, IIOB' H3aHHH 3 CHHTe30M CTeraHorpacpiqHHX ,n:eTeKTOpiB 3 BHCOKOIO Bipori,n:­

HiCTIO BHHBJieHHH IIpHXOByBaHHX ,n:aHHX. BHXO)l;HqH 3 TOfO, mo HOBi HayKOBi pe3yJihTaTH 

- u;e HOBi 3HaHHH B rreBHiH rany3i cpyH,n:aMeHTaJibHHX qH IIpHKJia,l1;HHX HayK, OCHOBHHMH 

HayKOBHMH pe3yJihTaTaMH ,l1;HCepTaQil MO)I(Ha BBa)l(aTH TaKi: 

1. Bnepwe BU3Haf.leHo onmUMaJZbHi Memodu norrepe,n:Hhoi o6po6KH .n:ocni,n:)l(yBa­

HHX 306pa)l(eHb 3a KpHTepi€M MiHiMi3au;i1 IIOMHJIKH BHHBJieHHH CTeraHorpaM IIpH po-

3po6u;i CTero,n:eTeKTopy, :mo CIIpHMOBaHi Ha BH3HaqeHHH IIOJIO)I(eHHH Ta IIO,l1;aJibiiie BH­

JiyqeHHH JIOKaJibHHX 36ypeHb 3HaqeHb HCKpaBOCTi niKCeJiiB KOHTeHHepy, o6yMOBJie­

HHX IIpHXOBaHHHM IIOBi,l1;0MJieHb. 3aCTOCyBaHHH 3aiipOIIOHOBaHHX MeTO,n:iB npH CHH­

Te3i cTero,n:eTeKTopiB ,n:o3BOJIHJIO Ha6JIH3HTH ToqHiCTb Ix po6oTH .n:o TeopeTHqHHX ou:i­

HOK ,l1;0CH)I(H0l HMOBipHOCTi BHHBJieHHH CTeraHOrpaM y BCbOMY ,n:iana30Hi 3MiH CTy­

neHH 3aiiOBHeHHH 306pa)l(eHHH-KOHTeHHepa CTero,n:aHHMH, :mo € He,l1;0CH)I(HHM npH BH­

KOpHCTaHHi Bi,n:OMHX MeTo,n:iB nonepe,n:HbOl o6po6KH, 3aCHOBaHHX Ha 3HernyMJieHHi 

o6po6JIIOBaHHX 306pa)l(eHb. 

2. Bnepwe po3po6!leHo Memod ,n;JIH 3a6e3neqeHHH Ha,n:i:H:Horo BHHBJieHHH 3MiH 

cTaTHCTHqHHX, cneKTPaJihHHX Ta CTPYKTYPHHX napaMeTPiB KOHTeiiHepy, o6yMoBne­

HHX B6y,n:oByBaHHHM CTero,n:aHHX, HKHH 3aCHOBaHHH Ha peKOHCTPYKU:il BHXi,n:Horo 

BH,l1;y 306pa)l(eHHH-KOHTeHHepy i3 3aCTOCyBaHHHM cneu;ianhHHX CHCTeM cpyHKU:iH B 

HKOCTi 6a3HCY nepeTBOpeHHH ,l1;0CJii,n:)l(yBaHOrO 306pa)l(eHHH, :mo ,l1;03BOAA€ CTBOpiO­

BaTH BHCOKOTOqHi CTero,n:eTeKTOpH, HKi 3,l1;aTHi Ha,n:iHHO npaQIOBaTH B YMOBaX «CJii­

IIOrO>> CTeroaHani3y U:HcppOBHX 306pa)l(eHb, IIpH 36epe)l(eHHi Bi,l1;HOCHO HH3bKOl o6qH­

CJIIOBaJibHOl CKJia,n:HOCTi rrpou;e,n:ypH HaJiaiiiTyBaHHH CTero,n:eTeKTopy. 

3. BnepUle 3anponOH06QHO Memo() BH3HaqeHHH IIOJIO)I(eHHH rriKCeJiiB KOHTeH­

Hepy, BHKOpHCTaHHX ,l1;AA IIpHXOBaHHH OKpeMHX CTero6iTiB IIOBi,n:OMJieHHH, HKHH 3a­

CHOBaHHH Ha npe,n:CTaBJieHHi 3a,n:aqi JIOKaJii3au;il niKCeJiiB HK 3a,n:aqi cerMeHTaQil ,l1;0C­

Jii,n:)l(yBaHoro 306pa)l(eHHH. IJ;e ,l1;03BOJIHJIO He TiJibKH ni,n:BH:mHTH ecpeKTHBHiCTb MeTO­

,n:iB ,n:ecTpyKU:il CTero,n:aHHX IIpH 3a6e3neqeHHi MiHiMaJibHOrO BIIJIHBY Ha CTaTHCTHqHi 

Ta cneKTPaJihHi napaMeTPH u;HcppoBoro 3o6pa)l(eHHH, a :H: CTBopHTH rrepe,n:yMoBH ,n:JIH 

p03p06KH MeTo,n:iB BHJiyqeHHH ( eKCTPaKQil) CTero,n:aHHX 3i CTeraHorpaM. 

4. YdocKOHaJZeHo Memod CHHTe3y CTPYKTYPH Ta onTHMi3au;i1 napaMeTPiB BHco­

KoToqHHX CTero,n:eTeKTOpiB IIIJIHXOM 3aMiHH ,n:eKiJibKOX CKJia,l1;HHX eTaiiiB HaJiaiiiry­

BaHHH CTero,n:eTeKTOpy Ha BHpiiiieHHH OIITHMi3au;iHHOl 3a,n:aqi MaKCHMi3au;i1 Bi,n:cTaHi 

XenniHrepa Mi)l( KJiacTepaMH BeKTopiB, :mo si.n:nosi,n:aiOTb cTaTHCTHqHHM rrapaMeTPaM 

306pa)l(eHHH-KOHTeHHepy Ta ccpopMOBaHHX CTeraHorpaM. IJ;e ,n:ano MO)I(JIHBiCTb 3a6e3-

neqHTH BHCOKY sipori,n:HiCTb BHHBJieHHH cTeraHorpaM He3ane)I(HO Bi.n; cnoco6y Ix cpo­

pMyBaHHH. 

5. YdocKOHaJZeHo Memod po6acTH01 ou;iHKH Bi,n:MiHHOCTeii Mi)l( iMoBipHiCHHMH 

p03IIO,n:inaMH 3HaqeHb HCKpaBOCTi niKCeJiiB 306pa)l(eHHH-KOHTeHHepy Ta CTeraHOrpaM, 

:mo Bi,n:pi3HH€TbCH BHKOpHCTaHHHM CIIeQiaJibHHX IIOKa3HHKiB, a CaMe Bi,n:cTaHi Xenni­

Hrepa, Bi,n:cTaHi Exarraqapa:HH, x2-KBa.n;paT Bi,n:cTaHi Ta cneKTPY Bi,n:cTaHeH PeHbl. l.l,e 

,l1;03BOJIHJIO CYTT€BO (,n:o ,l1;BOX pa3iB) ni,n:BH:mHTH TOqHiCTb BHHBJieHHH c·reraHOrpaM Ha­

BiTb B yMoBax o6po6KH naKeTiB U:HcppoBHX 3o6pa)l(eHh, :mo xapaKTepH3yiOTbCH B~co­
KHM cryneHeM Bapiau:ii cTaTHCTifqHHX, cneKTPaJihHHX Ta CTPYKTypHHX napaMeTPIB. 
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6. YiJocKOHaileHo MemoiJu rri~BHIIJ;eHIDI TOqHocTi po6oTH cTero~eTeKTopy y BH­

na~KY 06Me)l(eHOCTi anpiopHHX ~aHHX IIJ;O~O BHKOpHCTaHOrO CTeroMeTO~iB IIIJUIXOM 

3HH)I(eHIDI BllJIHBY HeJiiHiHHHX 3B '.H3KiB Mi)l( CTaTHCTHqHHMH napaMeTPaMH ~OCJii~)l(y­

BaHHX 306pa)l(eHb 3a paxyHOK npoeKI.J,it BeKTOpiB, .HKi Bi~noBi~aiOTb CTaTHCTHqHHM 

napaMeTPaM 306pa)l(eHIDI-KOHTeHHepy Ta c4>opMOBaHHX CTeraHOrpaM, ~0 npOCTOpy 

BHIIJ;Ol p03MipHOCTi. Qe ~03BOJI.H€ 36iJibiiiHTH KiJihKiCTb iH4>opMaTHBHHX napaMeTPiB 

IJ,H4>pOBOfO 306pa)l(eHIDI npH npoBe~eHHi CTeroaHani3y Ta, Bi~llOBi~HO, ni~BHIIJ;HTH 
TOqHiCTb BH.HBJieHIDI CTeraHorpaM 6e3 Heo6xi~HOCTi BHKOpHCTaHH.H o6qHCJIIOBaJibHO 

CKJia~HHX MeTO~iB nonepe~HbOl o6po6KH. 

7. Ha6y!lu noiJailbUJ.020 po3eumey MemoiJu ~eCTPYKU.ii cTeraHorpaM 3a paxyHoK 

BHKOpHCTaHIDI Bapiau,iHHHX MeTO~iB aHaJii3y 6araTOBHMipHHX CHfHaJiiB ~JI.H 3HH)I(e­

HIDI BllJIHBY a~HTHBHHX IIIYMiB npH npoBe~eHHi peKOHCTPYKIJ,ii BHXi~Horo BH~Y 30-

6pa)l(eHIDI-KOHTeHHepy 3a Ha.HBHHMH (3aiiiYMJieHHMH) ~aHHMH, IIJ;O ~a€ MO)I(JIHBiCTb 

ni~BHIIJ;HTH TOqHiCTb OIJ,iHKH HOfO napaMeTPiB y IIIHpOKOMY ~iana30Hi 3MiHH napaMe­

TPiB a~HTHBHHX 3aB~ Ta, Bi~noBi~Ho, 3a6e3neqHTH H~iifey ~eCTPYKU.iiO cTeraHor­

paM. 

flpatcrH'IHe 3H31JeHHH pe3yJILTaTiB, OTpHM3HHX B .LJ;HCepTai.diiHiH po60Ti llO­

JI.Hfa€ B ~OBe~eHHi 3~o6yBaqeM OTPHMaHHX HayKOBHX pe3yJibTaTiB ~0 peani3au,ii KOH­

KpeTHHX MeTo~iB i aJirOpHTMiB, IIJ;O MO)I(YTb 6yTH BHKOpHCTaHe ~JI.H npoBe~eHIDI CTe­

roaHani3y U.H4>poBHX 306pa)l(eHb npH BHpiiiieHIDI IIIHpOKOfO cneKTPY 3a~aq 3 BH.HB­

JieHIDI, BHJiyqeHIDI Ta ~eCTPYKIJ,it llOBi~OMJieHb, B6y~oBaHHX B 306pa)l(eHIDI. 

1. ,lJ,oBe~eHO, IIJ;O cyqacHi MeTO~H CTeroaHani3y IJ,H4>poBHX 306pa)l(eHb MaiOTb 

06Me)l(eHIDI qepe3 Heo6xi~HiCTb BHKOpHCTaHIDI anpiopHHX ~aHHX npo CTeraHorpa4>i­

qHi MeTO~H Ta CTaTHCTHqHi napaMeTPH 306pa)l(eHb. Qe ycKJI~HIO€ IIIBH~KY a~anTa­

u,iiO ~0 HOBHX CTeraHOrpa4>iqHHX MeTO~iB. 3anponOHOBaHHH MeTO~ CHHTe3y BHCOKO­

TOqHHX CTero~eTeKTOpiB BHpiiiiY€ IJ,IO npo6JieMY, He BHMaraiOqH anpiopHHX ~aHHX. 

2. Po3po6neHo MeTo~ 4>oPMYBaHIDI cneu,ianbHHX 4>YHKu,i:H ~JI.H ToqHoro Bi~HoB­
JieHIDI BHXi~HOfO 306pa)l(eHH.H-KOHTeifHepa HaBiTb 3a Ha.HBHOCTi 3HaqHHX ~HTHBHHX 

3aBa~. MeTo~ e e4>eKTHBHHH i He noTPe6ye BeJIHKoi KiJihKocTi BHxi~HHX ~aHHX, :w;o 

po6HTb HOfO nepcneKTHBHHM ;ZJ;JI.H aHani3y pi3HHX THlliB CHfHaJiiB. 

3. MeTo~ peKoHCTPYKU.ii 3o6pa)l(eHIDI-KOHTeifHepa noKa3aB CBOIO e4>eKTHBHiCTb 

y CKJia~HHX BHll~Kax, 30KpeMa ~JI.H MaceyBaHIDI BTPyt~aHIDI B CTeraHorpa4>iqHHH Ka­

HaJI. BiH MiHiMi3ye 3MiHH napaMeTPiB 3o6pa)l(eHIDI i H~i:HHo 3HH:w;ye B6y~oBaHi cTe­

ro~aHI. 

4. .AJiropHTMiqHa peani3au,i.H 3anponOHOBaHHX MeTO~iB ~03BOJIHJia po3p06HTH 

nporpaMHHH KOMllJieKC CTeroaHani3y U.H4>poBHX 306pa)l(eHb, .HKHH MO)I(e BH.HBJI.HTH, 

BHJiyqaTH Ta 3HH:w;yBaTH B6y~oBaHi noBi~oMJieHIDI. KoMnJieKc e4>eKTHBHHH HaBiTh B 

YMOBax "CJiinoro" CTeroaHani3y i MO)I(e BHKOpHCTOByBaTHC.H ~JI.H npOTH~ii CTeraHOf­

pa4>iqHHM KaHaJiaM B iH4>0pMaiJ,iHHHX CHCTeMaX. 

TipaKTHqHe 3HaqeHIDI OTPHMaHHX pe3yJibTaTiB ni~TBep~)l(eHe aKTaMH BnpoBa­

~)l(eHIDI y ~i.HJibHiCTb ,li,CHC YKpaiHH, KOHCTPYKTopcbKoro 610po «lliTopM», u,eHTPY 

~ocni~)l(eHh Ta po3po6oK «CaMcyHr PH,ll, lHCTHTYT YKpaiHa», a TaKO)I( B HaBqaJibHHH 

npou,ec MexaHiKo-MaTeMaTHqHoro 4>aKyJibTery KHY iM. Tapaca llieBqeHKa, Ka4>e~pH 
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TeJieKoMyHiKau;iiiHHX Ta pa,z:doeneK'fPOHHHX CHCTeM Hau;ioHaJILHoro aaiau;i.H:Horo yHi­
aepcHTeTy i Ka<l>e.n;pH iH<l>opMau;i.HHoi 6e3rreKH Kill iM. Irop.s~ CiKopcLKoro. 

IJ,iuuicTL .z:.ucepTa~iiiuoi po6oTH .Z:.JIH uayKu. PeKoMeu.z:.a~ii "-o.z:.o BHKopuc­
TaHHH pelyJILTaTiB .Z:.HCepTa~ii. IJ.iHHiCTh .D;HCepTau;ii IIOJI.Sifa€ B TOMy, :W:O B HiM 3a­
IIpOIIOHOBaHO HOBe pirneHH.SI BIDKJIHBOl HayKOBO-TeXHiqHOl rrpo6JieMH B Teopii rro6y­
)J;OBH e<l>eKTHBHHX CTeraHorpa<l>iqHHX .n;eTeKTOpiB aHaniJy U:H<l>poBHX 306pa)KeHh. 3Mi­
CTOBHHH acrreKT 3arrporroHoBaHHX pirneHL crrp.SIMOBaHo Ha po3po6Ky HayKoao-o6rpy­
HTOBaHoi MeTO)J;OJIOrii, opif:HTOBaHOl Ha IIOrnyK CTeraHorpaM y U:H<l>pOBOMY 306pa­
)KeHi, i 3HaqHo IIOKparn;y€ e<l>eKTHBHiCTh rropiBH.SIHO 3 cyqaCHHM CTaHOM B QiH c<l>epi. 
3arrpOIIOHOBaHi y po6oTi MeTO)J;H rro6y,ZJ;OBH CTero.n;eTeKTOpiB )l;JI.SI U:H<l>pOBHX 306pa­
)KeHh MO~h 6YTH BHKOpHCTaHi IIpH peaniJau;ii e<l>eKTHBHHX CHCTeM CTeraHorpa<l>iq­
HOfO aHaJI13y. 

BmnosmuicTL TeMH i 3Micry .z:.ucepTa~ii nacnopry cne~iaJILnocTi, 1a HKoro 
soua no.z:.aua ua laxucT. TeMa .n;HcepTau;ii Ta ri 3MicT ai.n;noai,n:ruoTL <l>opMyni .H 
rany3i .n:ocni,n:)KeHb ai.n;noai.n;Ho .n:o noJIO)KeHL, rn;o BHKJia,n:eHi y nacnopTi cneu;ia­
JihHOCTi 0 5 .13 .21 - CHCTeMH 3aXHCTY iH<l>OpMau;ii. 

I 

IJ.euTuqtdcTL 3Micry aBTopecllepary ii ocuosuux noJioiKeHL .z:.ucepTa~ii. Aa-
Tope<l>epaT .ZJ:HCepTau;ii 3a CBOlM 3MiCTOM 3 He06Xi.ZJ:HOIO llOBHOTOIO Bi.ZJ:llOBi,n:a€ BH­
KJia,n:eHHM y .ZJ:HCepTaQiHHiH po6oTi pe3yJILTaTaM, B HhOMY i,n:eHTWIHO Bi}J;o6pa­
)KeHO 3afaJihH)' xapaKTepHCTHKy, OCHOBHiH 3MiCT Ta BHCHOBKH po60TH. CTHJih BH­
KJia,n:eHIDI aBTOpe<!>epazy B QiJIOMY 3a6e3neqy€ llOBHOTY Ta .ZJ:OCTYIIHiCTh CllpHH­
IDITT.SI. HayKoBi 3a,n:aqi .n:ocni,n:)KeHIDI Ta IIIJIHXH ix BHpirneHIDI BHKJia,n:eHi qiTKo i 
JiaKOHiqHO. 3 TeKCTY 3p03yMiJia HayKOBa i npaKTWIHa 3Haqyrn;iCTh po60TH Ta OC0-
6HCTHH BHeCOK 3.ZJ:06yaaqa. 

Mosa Ta CTHJIL .z:.ucepTau,ii. ,l(HcepTau;i.SI HarrHcaHa .n;ep)KaBHOIO MOBOIO. BHKJia,n, 
MaTepiany B po6oTi Ma€ noriqHy nocni.n;oaHicTL, HayKoBa TepMiHonori.s~ € 3aranLHOBH-
3HaHoro, p03)l;iJIH B3a€MOllOB'.SI3aHi Ta QiJIKOM p03KpHBaiOTh IIOCTaBJieHy MeTy, CTHJih 
BHKJia,n,eHH.SI pe3yJILTaTiB )l;OCJii)l;)KeHh, HOBHX HayKOBHX IIOJIO)KeHh Ta BHCHOBKiB 3a6e3-
rreqy€ .n;ocTyrrHicTL ix cnpHHH.SITT.SI. Pe3yJILTaTH rrpoiJIIOC'fPOBaHi BHCOKO.SIKiCHHMH pH­
cyHKaMH Ta rpa<l>iKaMH. 

Po3rJI.SIHYBIIIH 3BiT no.n:i6HocTi 3a pe3yJILTaTaMH nepeaipKH .n;HcepTau;i.HHoi po-
6oTH Ha TeKCTOBi CIIiBrra,n,iHH.SI, MO)I(Ha 3p06HTH BHCHOBOK, :W:O )l;HCepTau;iHHa po6oTa 
IJporOHOBa )1,.0. € pe3yJILTaTOM CaMOCTiHHHX )l;OCJii)l;)KeHh i He MiCTHTh eJieMeHTiB <Pa­
JihCH<!>iKau;ii, KOMIIiJI.SIQii, <Pa6pHKau;ii, llJiariaTy Ta 3aii03WieHh. BHKOpHCTaHi i.n;ei, pe-
3YJILTaTH i TeKCTH iHIIIHX aBTOpiB MaiOTh HaJie)KHi llOCHJiaHH.SI Ha Bi)l;IIOBi,ZJ;He ,ZJ;)KepeJIO. 

fiOBHOTa BHKJI3.Z:.CHHH Ta anpo6a~ii OCHOBHHX pelyJILTaTiB .Z:.HCepTaiJ,iHHOi 
po6oTH y uayKosux ny6JiiKau,iHx. Pe3yJILTaTH ,n:HcepTau;iY .n:ocTaTHhO noaHo ai.n:o-
6pa)KeHi y 54 HayKOBHX npaQ.Six, y TOMY qHcni: 21 cTaTTi y <PaxoaHX BH.ZJ:aHIDIX (3 
HHX 8 y Mi)I(HapO.ZJ:HHX HayKOBHX )KypHanax, ll1;0 BXO.ZJ:.SITh .ZJ:O HayKOMeTPHqHHX 6a3 
Scopus Ta Web of Science), 3 Mi)I(Hapo,n:Hi naTeHTH Ha BHHaxi.n: Ta 30 Te3 .n:onoai­
.n:e.H Ha Mi)I(Hapo,n:HHX HayKoBo-npaKTHqHHX KoHQ>epeHI..(i.s~x i ceMiHapax B YKpaiHi 
Ta 3aKOp.ZJ:OHOM. Y ChOfO O.ZJ:HOOCi6HHX CTaTeH - 16. 3a3HaqeHi rry6JiiKaQii IIOBHOIO 
Miporo BHCBiTJIIOIOTh OCHOBHi HayKOBi IIOJIO)KeHH.SI )l;HCepTau;ii .SIK Ha BiTqH3H.SIHOMY, 
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. . . 
TaK 1 Ha MDKHapO)l;HOMY plBIDIX. 

TaKHM qHHOM, KiJILKiCTh ony6JiiKyBaHL pe3yJILTaTiB po6oTH Ta Ix .SIKiCTh ai­
.n;noai.n;ae BHMOraM BAK Y KpatHH .n;o .n;oKTopcLKHX .n;HcepTa:u;i:H. 

,lJ;HCKyciiiui DOJIO*CHHH Ta 3ayBa*CHHH UJ,O)J.O }J.HCepTai,diiuoi po60TH: 

1. Y nepiiiOMY po3,n:ini, aBTOp aHaJii3)'IOqH CTaH HayKOBHX )l;OCJii)l;)KeHh y ccpepi 
KpHIITOaHanhy o6paB y .SIKOCTi o6' €KTY )l;OCJii)l;)KeHb HaH6iJihiii IIOIIIHpeHi CTeroMe­
TO)l;H: 6araTOeTarrHi Ta a.n;aiiTHBHi MeTO)l;H IIpHXOBaHIDI IIOBi)l;OMJieHh y QHcppoBi 30-
6pa)KeHIDI, 30KpeMa 3aCHOBaHi Ha B6y,n:oByBaHHi IIOBi)l;OMJieHb B IIpOCTOpOBiH o6nacTi 
TaB o6nacTi nepeTBOpeHIDI306pa)KeHIDI-KOHTeHHepy. AJie :u;e He OXOIIJIIO€ BeCb rrepe­
JiiK ai,n:oMHX cTeroMeTo,n:iB ,n:n.SI :u;HcppoBHX 3o6pa)KeHL, 6o icHYJOTh :H iHmi cTeroMe­
TO.ZJ:H (HaiipHKJia)l;, IIpHXOByBaHIDI B aJibcpa-KaHani, IIpHXOByBaHIDI qepe3 BeKTOpHe KO­
.ZJ:YBaHH.SI (VQ Steganography), po3ci.SIHoro npHXoayaaHIDI (Spread Spectrum), rrpHxo­
ayaaHH.SI Ha ocHoBi cppaKTania Ta iHmi), .n;ocni.n;)KeHH.SI .SIKHX cna6o rrpe,n:cTaaneHo y 
HayKoBiH niTepaTYPi. 3a JIOriKOIO, 3JIOBMHCHHK )l;JI.SI )l;OC.SirHeHIDI CBOel MeTH Ma€ o6-
paTH o,n:HH 3 QHX cna6o .n;ocni,n:)KeHHX MeTo,n:ia. ToMY, rrpH aHanhi cyqacHoro CTaHy 
KpHIITOaHanhy 306pa)KeHb, aBTOpy )l;OQiJILHe 6yno 6iJihiii rpyHTOBHO apryMeHTyBaTH . . . . . 
rpaHHQl CBOrO )l;OCJil)l;)KeHIDI CTeraHOMeTO)l;lB, IIpOaHaJII3yBaTH nepeBarH Ta He)l;OJIIKH 
iHIIIHX MeTO)l;iB, OQiHHTH MO)KJIHBiCTb 3aCTOCyBaHIDI p03p06JieHOl TeXHOJIOrit CHHTe3y 
CTeraHO)l;eTeKTOpiB a6o ii MO.ZJ:HcpiKaQil )l;O TaKHX MeTO,n:iB. 

2. Cni,n: 6yno 6 HaaecTH 6inLm ,n:eTanLHe o6rpyHTyBaHH.SI BHKOpHcTaHH.SI B .SIKOCTi 
KJiaCHcpiKaTopy 306pa)KeHh-KOHTeHHepiB Ta CTeraHOrpaM CaMe aHCaM6JIIO niHiHHHX 
;:I:HCKpHMiHaHTiB <l>imepa 3aMiCTb IIOIIIHpeHHX MeTo,n:iB KJiaCHcpiKaQit, 30KpeMa MeTo,n:y 
orropHHX aeKTopia (Support Vector Machine, SVM), 6araTomapoaoro nepcerr1poHa 
TOIQO. 

3. B ,n:HcepTa:u;ii BHKOpHCTOBYE:ThC.SI TeopeTJ~qHa o:u;iHKa ,n:oc.SI)KHOt ToqHocTi BH­
.SIBneHIDI cTeraHorpaM npH BHKOpHcTaHHi KBa,n:paTHqHoro 3aKoHy ( aHrn. Square Root 
Law), .SIKHH BHKOpHCTOBY€TbC.SI ,n:JI.SI ,n:ocni,n:)KeHIDI E-CTiHKHX MeTO)l;iB IIpHXOBaHH.SI IIO­
Bi,n:OMJieHb. 30KpeMa, po3rJI.SIHYTO BHIIa)l;OK OQiHKH 3HaqeHIDI IIOMHJIKH BH.SIBJieHIDI 

cTeraHorpaM Plim, 3arrporroHoBaHo1 B po6oTax <l>pi,n:pix .n;., rrpoTe He HaBe,n:eHo ,n:aHHX 

IQO;:I:O pe3yJILTaTiB ;:I:OCJii,IJ:)KeHH.SI IIpH BHKOpHCTaHHi iHIIIHX MeTo,n:iB OQiHOK pkim. 
4. Ea)KaHo 6 6yno HaBeCTH o:u;iHKH IIIBH,n:Ko,n:i13arrporroHoBaHHX MeTo,n:ia rrpH po-

6oTi y peanbHHX CHCTeMaX KOH'I'pOJIIO Ta MOHiTOpHHry iHcpOpMaQiHHO-KOMyHiKa:u;iif­
HHX CHCTeM a60 lX MO,n:yniB )l;JI.SI BH.SIBJieHIDI IIpHXOBaHHX KaHaniB rrepe,n:aqi ,n:aHHX. 

5. TaKO)K cTaHOBHTh iHTepec ,n:ocni,n:)KeHIDI ecpeKTHBHOcTi 3arrponoHoBaHHX Me­
To,n:ia BH.SIBJieHH.SI CTeraHorpaM IIpH BHKOpHCTaHHi phHHX IIaKeTiB TeCTOBHX 306pa­
)KeHh, 30KpeMa rraKezy BOSS, a TaKO)K HOBiTHix MeTo,n:ia rrpHxoBaHIDI rroai,n:oMneHL y 
rrpocTopoaiH: o6nacTi (HarrpHKJia.n; Synch) Ta rraKeTHHX MeTo,n:ia (3oKpeMa J2-UNI­
W ARD, Clustered-SI). 

IIpe,n:cTaaneHi 3ayaa)KeHIDI He HOC.SITL BH3HaqanLHHMH xapaKTepy Ta )I<O;:I:HHM 
qJIHOM He 3HH)K)'IOTb II03HTHBHe Bpa)KeHIDI rrpo po6oTy Ta ri HayKOBY HOBH3HY Ta 

rrpaKTHqHy 3HaqHMiCTb pe3yJILTaTiB. 

3araJibHHH BHCHOBOK W:O}J.O Bi}J.DOBi}J.HOCTi }J.HCepTaQii BCT3HOBJICHHM 

ouMoraM. ,lJ;HcepTa:u;i:HHa po6oTa IIporoHoBa ,li;MH'I'pa OneKcaH,n:poBJ~qa «C'I'pyKTyp­
HHH CHHTe3 Ta napaMe'I'pHqHa OIITHMha:u;i.SJ: MeTO)l;iB rro6y,n:oBH CTero,n:eTeKTOpiB ;:I:JI.SI 
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I.J;H<l>pOBHX 306pa)KeHh» € 3aBeprneHHM HayKOBHM ,li;OCJii,li;)KeHIDIM, BHKOHaHOIO 3,li;06y­
BaqeM CaMOCTiHHO, xapaKTepH3Y€TbCSI €.D;HiCTIO 3MicTy, MiCTHTb HOBi HayKOBi 110JIO­
)KeHHSI Ta o6rpyHTOBaHi TeopeTHqHi pe3yJibTaTH, SIKi 11i.D;TBep,n;:>KeHO pe3yJibTaTaMH 
11poBe,n;eHHX eKC11epHMeHTiB i Bi.n;l1oBi,n;HHMH .n;oKyMeHTaMH B11poBa,n;)KeHHSI. B .u;inoMy 
po6oTa 3a6e311eqye CYTT€BHH BHeCOK B TeopiiO Ta 11paKTHKY 1106y,n;OBH BHCOKOTOqHHX 
CTero,n;eTeKTOpiB .D;JISI I.J;H<l>pOBHX 306pa)KeHb. 

Y ci pe3yJibTaTH, I.u;O BHHOCSITbCSI Ha 3aXHCT € ,li;OCTOBipHHMH Ta OTPHMaHi aBTO­
pOM oco6HcTo. Po6oTa Bi,n;l1oBi.n;ae 11pHHI.J;HI1aM al<a.n;eMiqHol .n;o6poqecHOCTi. HaSIB­
HicTh aKa,n;eMiqHoro 11Jiariary, <l>a6pHKai.J;ii, <l>annCH<l>iKai.J;ii He BHSIBJieHO. BHKOpHC­
TaHIDI pe3yJILTaTiB, SIKi BHHOCHJIHCSI Ha 3aXHCT B KaH.D;H.D;aTChKiH .D;HCepTa.u;il, y ,n;aHiH 
po6oTi He BHSIBJieHO. 

BBa,)Kruo, rn;o 3a aKTya.rr~>HiCTIO o6paHo1 TeMH, o6cSiroM Ta piBHeM TeopeTHq­
HHX i eKC11epHMeHTa.TibHHX ,li;OCJii,ll;)l{eHb, ,li;OCTOBipHiCTIO Ta o6I'pyHTOBaHiCTIO BH­
CHOBKiB, HOBH3HOIO ,li;OCJii,n;)KeHb, 3HaqeHIDIM OTPHMaHHX pe3yJibTaTiB .D;JISI HayKH i 
11paKTHKH .D;HCepTa.u;iifHa po6oTa 3a.D;OBOJibiDI€ BHMOraM 1111.7, 8 Ta 9 «fiOpSI,n;Ky 
11pHcy.n;)l{eHIDI Ta 11036aBJieHIDI HayKoBoro cry11eiDI .n;oKTopa HayK», 3aTBep,n;)Ke­
Horo TiocTaHOBOIO Ka6iHezy MiHicTPiB YKpai"HH Bi.n; 17 JIHCTOI1a,n;a 2021 poKy 
N21197, a iT aBTop, llporouos ~MHTpo 0JieKcau,LJ;pOBH'1, :JaCJJyzoByc 11pHcy­
.D;)KeHH51 HayKOBOrO czy11eH10 .D;OKTOpa TeXHiqHHX. HayK 3a Cl1e.u;ia.rrhHicTIO 05.13.21 

- CHCTeMH 3aXHCTY iH<l>opMa:Qii". 

O«fli._iiiuiii onoueuT - . 
11po4>ecop Ka<l>e.n;pH Ki6ep6e311eKH Ta MaTeMaTHqHoro Mo,n;eJIIOBaHIDI 
Hau;ioHaJibHoro yHiBepcHTery «qepHiriBcLKa 11oniTexHiKa», 
3aCny:>KeHHH ,n;iSJ:q HayKH i TeXHiKH Y KpaiHH, 
naypeaT ,[\eplKaBHOi rrpeMii Y KpaiHH B rany3i H?J-Iill j TeXHiKH, 
)IOKTOp TeXHi'lliHX HayK, rrpocjlecop ~r~ 

«!21._» )KQBTHSI 2024 pOKY 

M. ffieJiecT 

Tii.n;I1HC 11po4>ecopa Ka<l>e.n;pH Ki6ep6e311eKH 

A.JI. IlpHcTyl1a 


