
PimeuuH mo.LJ:o npucy,LJ;~ennH uayKoBoro cryneuH .LJ:OKTopa uayK 

Crreu;iaJii3oBaHa BqeHa pa.n:a 3 rrpHcy.n:)KeHIDI HayKoBoro czyrreiDI .LJ:OKTopa 
HayK L( 26.002.29 Hau;ioHaJibHoro TeXHiqHoro yHiBepcHTezy YKpaiHH «KHIBChKHH 
rroniTexHiqHHH iHCTHTYT iMeHi Irop~ CiKopcbKoro» MiHicTepcTBa ocBiTH i HayKH 
YKpa1HH (M. KH1B) rrpHHH~Jia pirneHH~ rrpo rrpHcy.n:)KeH~ HaYKOBoro cryrre~ 
.LJ:OKTopa TeXHiqHHX HaYK TiporoHoBy L(MHTPY OneKcaH.n:poBHqy Ha rri.n:cTaBi 
IIpHJIIO.[(HOro 3aXHCTY ,[(OKTOpCbKOl .[(HCepTaiJ;il «CrpyKzypHHH CHHTe3 Ta 
rrapaMerpWIHa OIITHMi3aiJ;i~ MeTO)],iB rro6y)],OBH CTero)],eTeKTOpiB )],JI~ u;mppoBHX 
306pa)KeHb» y BHrJIK)],i pyKOIIHCY 3a CIIeiJ;iaJibHiCTIO 05.13.21 - CHCTeMH 3aXHCTY 
impopMau;i131 )KOBTIDI 2024 poKy, rrpoTOKOJI NQ 3. 

llporouoB ,li.MuTpo OJieKcau,LJ;poBu-t, 1991 poey Hapo.n:)KeH~, rpoMaMHHH 
YKpa1HH, ocBiTa BHrn;a: 3aKiHqHB y 2013 pou;i Hau;ioHaJihHHH TeXHiqHHH 
yHiBepcHTeT YKpaiHH «KH1BChKHH rroniTexHiqHHH iHCTHTYT iMeHi Irop~ 

CiKopcbKoro» 3a crreu;iaJihHiCTIO «CHcTeMH TeXHiqHoro 3aXHczy impopMau;ii, 
aBTOMaTH3au;i~ ii o6po6KH». 

HayKoBi czyrreHi i BqeHi 3BaHIDI: KaH.n:H.LJ:aT TexHiqHHX HayK 3 2016 poey, 
)],OIJ;eHT Ka<l>e.n:pH <l>i3HKO-TeXHiqHHX 3aco6iB 3aXHCTY iH<l>opMaiJ;ii3 2019 poKy. 

B 2022 p. 3aKiflqHB )],OKTopaHTYPY Hau;ioHaJibHoro TexHiqJioro YHiBepcHTezy 
Y KpaiHH «KHiBChKHH rroniTexHiqHHH iHCTHTYT iMeHi Irop~ CiKopcbKoro» 
MiHicTepcTBa ocBiTH i HayKH Y KpaiHH. 

llpau;IOE .n:ou;eHTOM Ka<l>e.n:pH iH<l>opMau;iliHol 6e3rreKH B Hau;ioHaJihHOMY 
TexHi~HoMy yHiBepcHTeTi YKpaiHH «KH1BcbKHH rroniTeXHiqHHH iHCTHTYT iMeHi 
Irop~ CiKopchKoro» MiHicTepcTBa ocBiTH i HayKH YKpa1HH (M. KHIB) 3 2017 p . .n:o 
TerrepiiiiHhoro qacy. 

L(oKTOpCbKa ,[(HCepTaiJ;~ BHKOHaHa Ha Ka<l>e.n:pi iH<l>OpMaiJ;iHHOl 6e3IIeKH 
Hau;ioHaJibHoro TexHiqHoro yHiBepcHTeTy YKpa1HH «KH1BChKHH rroniTeXHiqHHH 
iHCTHTYT iMeHi IropK CiKopchKoro». 

HayKoBuii KoucyJILTanT: 
MaqychKHH €BreH AH.n:pilioBWI, )],OKTop TeXHiqJIHX HayK, rrpo<l>ecop, 

HaBqaJibHO-HayKoBHH <f>i3HKO-TeXHiqHHH iHCTHTYT Hau;ioHaJihHOro TexHiqHoro 
YHiBepcHTezy YKpaiHH «KHIBChKirii rroniTexHiqHHH iHCTHTYT iMeHi Irop~ 

CiKopcbKoro», rrpo<l>ecop Ka<l>e.n:pH iH<l>opMau;iliHo16e3rreKH. 

PeKoMeH)],OBaHo .n:o 3axHczy 27 qepBH~ 2024 poey. 

3.n:o6yBaq MaC 55 HaYKOBHX rry6JiiKau;ili 3a TeMOIO )],HCepTaiJ;ii, 3 HHX 21 
CTaTT~ B HayKOBHX <l>aXOBHX BH,[(aHH~X: 

- 13 CTaTeH y HayKOBHX rrepiO)],HqHHX BH)],aH~, BKJIIOqeHHX )1,0 llepeniey 
HaYKOBHX <l>aXOBHX BH.[(aHb YKpaiHH (B T.q. 7 BKJIIOqeHHX )1,0 KaTeropi1 "A", 3 HHX 
2 CTaTTi y BH,[(aHH~, Bi)],HeCeHHX ,[(0 KBapTHJIIO Q3 Bi.[(IIOBi.[(HO ,[(0 KJiaCH<l>iKaiJ;il 
SCimago Journal and Country Rank a6o Journal Citation Reports); 

- 8 CTaTeH y HayKOBHX rrepiO)],lfqHHX BH)],aH~X iHIIIHX )],ep)KaB 3 HaiipHMJ, 3 
~KOrO IIi)],rOTOBJieHO .[(HCepTau;iiO, 3 HHX 1 CTaTT~ y BH)],aHHi, Bi.[(HeCeHOMJ )1,0 
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KBapTHJIIO Q2 Bi,nnoBi)Ulo .no KJiacmpiKan;ii SCimago Journal and Country Rank 

a6o Journal Citation Reports; 

TpH Mi)I(Hapo,nHi IJaTeHTH Ha BHHaxi,n, 30 MaTepiarriB Ta Te3 KOHQ:>epeH[(iH, O)J;HH 
ni,npyqHHK, 1[(0 ,no,naTKOBO Bi,no6pa)l(a€ pe3ynhTaTH )J;HCepTa[(il. 

Od!igiiiui onoueuTu: 
Ko6o3eBa AJIJia AuaToJiiioua, ,noKTOp TeXHiqHHX HaYK 3a cnen;iarr.bHicno 

05.13.21 - CHCTeMH 3aXHCTY iHQ:>opMa[(ii, npoQ:>ecop 3a KaQ:>e,u;pmo iHQ:>opMaTHKH 

Ta MaTeMaTHqHHX MeTo,u;m 3axHCTY iHQ:>opMan;iifHHx cHcTeM, O,u;ec.bKHH 

Ha[(iOHa.JI.bHHH MOpC.bKHH yHiBepCHTeT, npoQ:>ecop KaQ:>e,u;pH TeXHiqsoi 

Ki6epHeTHKH if iHQ:>opMan;iiiHHX TeXHonori:H: (.no 12 cepniDI 2024 poKy - npoQ:>ecop 
KaQ:>e,u;pH KOMII'IOTepHHX CHCTeM i TeXHOnoriif O,u;eC.bKOrO Ha[(iOHa.JI.bHOrO 

YHiBepcHTery iMeHi I.I.MeqHHKOBa), ,u;arra II03HTHBHHH Bi,u;ryK i3 3ayBa)l(eHIDIMH: 

1. Po3po6Ka eQ:>eKTHBHHX cTeraHo,u;eTeKTopiB B Me)l(aX n;HQ:>poBoi 

cTeraHorpaQ:>ii, 30KpeMa ;:J;IDI aHarri3y n;HQ:>poBHX 3o6pa)l(eH.b, e cyqacHOIO 

npo6neMoiO, .SIKa po3rn.s~,u;aeT.bC.SI B)l(e He o,u;He ,u;ec.SITHpiqq.SJ Q:>axiB[(.SIMH­

CTeraHorpaQ:>aMH, pe3yn.bTaTOM qoro € po3p06Ka 6araT.bOX BHCOKOeQ:>eKTHBHHX 
CTeraHOaHa.JiiTHqHHX MeTO)J;iB ( 30KpeMa yKpalHC.bKHMH BqeHHMH 

https :/ /www .semanticscholar .org/paper/General-Principles-of-Integrity-Checking­

of-Digital-Kobozeva-Bobok/5564b647911e2dbf37f42f6f2a0c4137efec66ce; 

https:/ Inure. ua/wp-

content/uploads/20 IS/Scientific editions/rvmnts 2018 194 1 O.pdf; 

http:/ /dspace.op.edu.ua/jspui/bitstream/123456789/2836/1/aref Akhmametieva A. 
pdf TOI[(O ), B TOMY qHcni «cninHX», a TaKO)I( npan;e3,u;aTHHX B YMOBax He3HaqHoi 

nponycKHoi cnpoMO)I(HOCTi npHXoBaHoro ( cTeraHorpaQ:>iqHoro) KaHany. B3ararri 

OCHOBHa 3a,u;aqa CTeraHOaHarri3y ( BH.SIBneHH.SI B iHQ:>OpMa[(iHHOMY KOHTeHTi 
Ha.SIBHOCTi IIpHXOBaHOl iHQ:>OpMa[(ii) MO)I(e po3riDI,u;aTHC.SI .SIK qacTKOBHH BHlla)J;OK 

3a,u;aqi eKCIIepTH3H HOrO [(lnlCHOCTi, )J;IDI BH.SIBneHIDI nopyrneHIDI .SIKOl iCflYIOT.b 

HOBiTHi eQ:>eKTHBHi MeTO)J;H, 1[(0 npa[(IOIOT.b 6e3 Ha.SIBHOCTi iHQ:>OpMa[(il IIpO 

6e3IIOCepe;:J;HIO 36ypey ;:J;iiO (BH)J;, CHny TOI[(O) i MO~T.b 3aCTOCOByBaTHC.SI B .SIKOCTi 

cTeraHoaHarriTHqHHX (https://uacademic.info/ua/document/0520U100387#!). 

BpaxoBYIOqH n;e, Q:>opMYmoBaHH.SI MeTH ,u;HcepTan;iifHoro ,u;ocni,u;)l(eHH.SI .SIK 

«p03p06KH MeTO;:J;iB CHHTe3y CTero,u;eTeKTOpiB, 1[(0 3a6e3ne~T.b BHCOKY 

Bipori)UliCT.b BH.SIBneHH.SI CTeraHOrpaM B YMOBaX .... » TI01pe6ye YTOqHeHH.SI. 

2. OriDI,u; MeTo,u;iB cTeraHorpaQ:>ii Ta cTeroaHarri3y n;HQ:>poBHX 3o6pa)l(eH.b 

{po3,u;in 1) He B IIOBHiH Mipi BpaXOBYIQ 3;:J;06yTKH BiTqH3IDIHHX Q:>axiB[(iB B [(iH 

o6nacTi, 30KpeMa AxMaMeT.b€BOl r.B., Eo6oK I.I., KocTHpKH O.B., MennHHK M.O. 

Tam. 

3. B po6oTi cepe,u; YMOB BHKOpHcTaHIDI C,[( Q:>irypye 3a6e3neqeHIDI H:oro 

eQ:>eKTHBHOl po60TH IIpH «Ma.JIOMY cryneHi 3aTIOBHeHIDI 3K CTero,u;aHHMH (MeHrne 

10% )», arre He KOHKpeTH3Y€T.bC.SI, mo TYT Ma€T.bC.SI Ha yBa3i ni,u; «CTYIJeHeM 
3aTIOBHeHH.SI»: IIpOIJYCKHa CIIpOMO)I(HiCT.b CTeraHOrpaQ:>iqHOrO KaHany; Bi;:J;HOCHa 

KinhKiCT.b niKceniB 3K, .SIKi 01pHMa.JIH 36ypeHIDI B pe3yn.bTaTi B6y,u;oByBaHIDI 

)J;O;:J;aTKOBOl iHQ:>OpMa[(iit Qi TIOIDITT.SI MO~T.b Bi,u;pi3H.SITHC.SI KinhKiCHO )J;y)l(e 
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3HaqHo. HarrpHKJia.[(, .SIKIIJ;O Ma€TbC.SI 6noKOBHii cTeraHoMeTO.[( (6noKH 8x8 

IIiKCeJiiB ), .SIKHM IIpOBO.[(HTb B6y.[(oByBaHH.SI iH<pOpMau;ii (CaMe 1 6iT) B o6JiaCTi 

CHHryAApHOrO p03KJia.[(aHH.SI 6JIOKY (rrporrycKHa CIIpOMO:>KHiCTb CTeraHOKaHaJIY TYT 

1/64 6iT/rriKceJib 3a YMOBH 3a.[(iiosaHH.SI scix 6noKiB 3K), u;e MO:>Ke rrpHBeCTH .[(O 

36ypeHH.SI (Maii:>Ke) scix rriKcenis 3K, pe3yJibTaToM qoro MO:>Ke 6yTH 3HaqHa 

sipori.[(HiCTb BH.SIBJieHH.SI TaKoro KaHany 3B '.SI3KY C,ll, HaBiTb rrpH He3HaqHiii 

rrporrycKHiii crrpoMO:>KHOCTi. I HasrraKH, rrpHHI(HIIOBO MO:>KJIHBa CHTyau;i.SI, KOJIH 

3o6pa:>KeHH.SI-KOHTeiiHep € o6paHHM i B:>Ke MicTHTb B co6i .[(O.[(aTKOBY iH<popMau;iro, 

Bfiy.[(OBaey y Bi.[(IIOBi.[(HOCTi 3 CeKpeTHHM KJIIOqeM HaBiTb 3i 3HaqHOIO rrporrycKHOIO 

crrpOMO:>KHiCTIO CTeraHOKaHaJIY. B OCTaHHbOMY BHIIa.[(KY BH.SIBJieHH.SI TaKoi 

CTeraHorpaMH rrporpaMHO-TeXHiqHHMH 3aco6aMH € HeMO)KJIHBHM. 

4. 3 o63opy niTeparypHHX .[(:>Kepen, rrpoBe.[(eHoro B po3.[(ini 1 .[(HcepTau;iiiHoro 

.[(OCJii.[(:>KeHH.SI, CKJia.[(a€TbC.SI Bpa:>KeHH.SI, IIJ;O Bfiy.[(OByBaHH.SI IIpHXOByBaHOi 

iHcpopMau;ii 3a3Bifqaif IIpOBO.[(HTbC.SI B BHCOKOqaCTOTHY CKJia.[(OBY 306pa:>KeHH.SI­

KOHTeMHepa ( CTOp. 73, 82, BHCHOBKH .[(0 p03.[(iJiy 1 ), IIJ;O He Bi.[(IIOBi.[(a€ .[(iMCHOCTi. 

TaKa o6nacTh CTeraHorrepeTBopeHH.SI 6y.[(e 3a6e3rreqysaTH O.[(HY 3 Heo6xi.[(HHX 

BHMOr .[(Jl.SI CTeraHOCHCTeMH: Ha.[(iifHiCTb CIIpHHH.SITT.SI cpOpMOBaHOrO 

CTeraHOIIOBi.[(OMJieHH.SI. .AJie Ha rrpaKTHI(i CTeraHOCHCTeMa IIOBHHHa MaTH HH3KY 

BJiaCTHBOCTeif, cepe.[( .SIKHX, 30KpeMa, 3a6e3rreqeHH.SI CTiMKOCTi .[(0 aTaK IIpOTH 

Bfiy.[(OBaHOrO IIOBi.[(OMJieHH.SI, .[(Jl.SI qoro Bfiy.[(OBysaHH.SI iHcpOpMau;ii He MO:>Ke 

Bi.[(6ysaTHC.SI y BHCOKoqacTOTHY cKJia.[(osy, ane B niTeparypHoro orJI.SI.[(i ysara 

l(bOMY IIHTaHHIO He IIpH.[(lJI.SI€TbC.SI. 

5. IlpH OIIHCi MeTO.[(HKH rrpoBe,[(eHH.SI .[(OCJii.[(:>KeHb (rr.l.4.1) 3a3HaqeHO, IIJ;O 

.[(OCJii.[(:>KeHH.SI ToqHocTi po6oTH cyqacHHX C,ll, rrpoBO.[(HJIOC.SI 3 BHKopHcTaHH.SIM 

a,[(aiiTHBHHX CTeraHOMeTO.[(iB, IIJ;O 3.[(iMCHIOIOTb CTeraHOIIepeTBOpeHH.SI JlHille B 

rrpocToposi:H o6nacTi 3K. IIpocToposa o6nacTb 3K TaKo:>K «BH.[(iAA€TbC.SI» i B 

II.1.4.2, IIpHCB.HqeHOMY rropiBH.SIJlbHOMY aHani3y TOqHOCTi BH.SIBJieHH.SI CTeraHorpaM 

rrpH sapiau;ii THIIY MeTo.[(iB rrorrepe.[(Hboi o6po6KH u;HcppoBHX 3o6pa:>KeHb, .[(e 

3a3Haqa€TbC.SI, IIJ;O «OC06JIHBiCTIO cyqaCHHX CTeraHorpacpiqHHX MeTO.[(iB € 

MiHiMi3aiJ;i.SI 3MiH CTaTHCTJiqHJIX rrapaMeT.piB 3K B rrpou;ecy Bfiy.[(OByBaHH.SI 

CTerO.[(aHHX, .SIKa .[(OC.Sira€TbC.SI 3a paxYHOK a,[(aiiTHBHOrO BH6opy rriKceJiiB 3K .[(J1.SI 

rrpHXoBaHH.SI 6iTiB cTero,[(aHHX». IIpocToposi:H o6nacTi s6y.[(oByBaHH.SI .[(O.[(aTKOBoi 

iHcpopMau;ii IIpHCB.HqeHHM TaKO:>K 1 aHaJI13 rrepcrreKTHB BHKOpHCTaHH.SI 

3arrporroHoBaHoro rrporpaMHoro KOMIIJieKcy .[(Jl.SI rrpose.[(eHH.SI cTeroaHan13y 

QHcppOBHX 306pa:>KeHb (p03.[(iJI 4) . .AJie, .SIK IIOKa3Y€ rrpaKTHKa, BHfiip IIpOCTOpOBOi 

o6nacTi .[(Jl.SI cyqacHHX cTeraHorrepeTBopeHb He € rrpiopHTeTHHM, 6inbme Toro, 

caMe o6nacTb rrepeTBopeHH.SI, 30KpeMa qacTOTHa, € TaKOIO, .[(e 3a6e3rreqeHH.SI 

IIeBHHX BHMOr .[(0 CTeraHOCHCTeMH, 30KpeMa 3ra,[(aHHX y IIOIIepe.[(HbOMY 

3ayBa:>KeHHi, .[(OC.Sira€TbC.SI 6iJibill TOqHO i JierKO. IlpH QbOMY B po6oTi ii.[(eTbC.SI rrpo 

po3po6KY «cnirroro» C,ll,, .[(Jl.SI .SIKoro :Horo ecpeKTHBHiCTb He rroBHHHa 3aJie:>KHTH Bi.[( 

KOHKpeTHKH BHKOpHCTaHOrO CTeraHOMeTO.[(y, T06TO i Bi.[( 06JiaCTi 

cTeraHorrepeTsopeHH.SI. TaKHM qHHOM, MaJIO 6 ceHc y .SIKOCTi cTeraHoMeTO.[(iB, mo 

BHKOpHCTOBYBaJIHCb IIpH 6y.[(b-.SIKHX .[(OCJii.[(:>KeHH.SI B pofioTi Ta IIpH aHaJii3i 

rrepcrreKTHB, po3rJI.SIHYTH TaKi, IIJ;O BHKOpHCTOByiOTb pi3Hi o6JiaCTi Q3 .[(J1.SI 



4 

cTeraHOIIepeTBopeHIDI, iHaKrne cKJia,n;aeT.bCH Bpa)l(eHIDI 11po o6Me)l(eHiCTI> o6nacTi 

3acTocyBaHIDI Bi,n;lloBi,n;Horo C,[(. 

6. IlpH ou;iHu;i TOqHocTi po6oTH C,[( ,n;nH 3HH)I(eHIDI BIInHBY Bapiau;ii po3MipiB 

BHKOpHCTOBysaHHX IJ,3 B ,l(HCepTa[(iHHOMY .n,ocni.n,)l(eHHi BHKOpHCTOBYBMHCH IJ,3 

O.ll,HaKOBOrO p03Mipy ( 512 X 512 lliKceniB ), OT.pHMaHHX IIImiXOM MaCIDTa6yBaHIDI 

(cTop.112). MacmTa6yBaHIDI IJ,3 HaifqacTime 11epe,n;6aqae 3aCTocyBaHIDI 11pou;ecy 

iHTepiiOllH[(ii. IJ,e BHOCHTb CIIOTBOpeHHH B llapaMeT.pH OpHriHanbHHX 3K, 

Kini>KiCHHH (i HKiCHHH) BHpa3 HKHX 6y.n,e . 3Me)l(aTH Bi.n, KOHKpeTHKH 

BHKOpHCTaHoro cpini>T.py. IlpH [(bOMY llepBicHi IJ,3 6y.n.yTI> Bi.n.pi3IDITHCH 110 CBOIX 

llapaMeT.pax ( CTaTHCTHqHHX, ClleKT.panhHHX TOII(O) Bi,l( THX, HKi lliCnH o6po6KH 

Bi,n;irpruoTI> poni> 3K. lfu: He BllnHBae :u;e Ha pe3yni>TaTH rrpoBe.n,eHHX B po6oTi 

eKCIIepHMeHTiB, 30KpeMa, KOllH H.ll,eTbCH 11p0 aHani3 Ta ClliBCTaBneHIDI BeKTOpiB, 

II(O Bi.ll,IIOBi.n,aiOTb CTaTHCTJ~qHHM llapaMeT.paM 3K i CTeraHOrpaM? 

7. B po6oTi HeHBHO 11pHrrycKa€TI>CH, 30KpeMa 11p11 aHani3i cpaKTopiB BllnHBY . . . . 
Ha TOqHlCTb BHHBneHIDI CTeraHorpaM 11pH BHKOpHCTaHHl cyqacHHX Ill.ll,XO.ll,lB .ll,O 

1106y.n,oBH CTero.n,eTeKTOpiB (po3.n,in 2), III;O 11pH B6y.n,oBysaHHi B 3K .ll,O.ll,aTKOBOI 

iHcpOpMa[(ii [(e 060B1H3KOBO 11pHBe.n,e .ll,O 36ypeHIDI MaT.pH[(i KOHTeHHepa, THM 

CaMHM HiHK He BpaXOBY€TbCH MO)I(llHBiCTh BHKOpHCTaHHH o6paHOrO KOHTeHHepa, 

HKHH y Bi.ll,IIOBi.ll,HOCTi 3 CeKpeTHHM KniOqeM B)l(e Hece B co6i .ll,O.ll,aTKOBY 

iHcpOpMa[(iiO, 11pH [(bOMY qJIM MeHIDe 11porryCKHa CllpOMO)I(HiCTh CTeraHOKaHany 

( qJIM MeHma Kini>KiCTh lliKceniB, HKi 6 IIOT.pi6HO 6yno 3MytiHTH .ll,O B6y.n,oByBaHIDI 

.ll,O.ll,aTKOBOI iHcpOpMa[(ii (HKIII;O po3rnH.n,aTH 11pOCTOpOBY o6naCTh 3K HK o6naCTh 

CTeraHoriepeTBOpeHIDI)), THM 6ini>me HMOBipHiCTh TOrO, III;O IIOT.pi6HHH 3K 6y.n,e 

3Haii.n,eHo 3a 11paKTHqHHH qac. CaMe u;eii BapiaHT e KpHTJ~qHHM ,n;nH 

CTeraHOaHani3y, ane BiH B po6oTi HaBiTh He 3ra.n.y€TbCH. 

8. B 11.2.2.2 po6oTH 11pOBO.ll,HTI>CH ou;iHKa .n,oCH)I(HOi Bipori.n,HocTi BHHBneHIDI 

CTeraHOrpaM B 3Me)I(HOCT1 Bl.ll, HaHBHHX allplOpHHX .n,aHHX III;O.ll,O BHKOpHCTaHOrO 

CTeraHorpacpiqHoro MeTO.ll,y, B XO.ll,i HKOI CTeraHOaHaniTHK O[(iHIO€ IIOllO)I(eHIDI 

llHIIIe KnacTepy BeKTOpiB, HKi Bi.ll,IIOBi.ll,a.IOTb CTaTHCTHqflHM llapaMeT.paM 3K, 11pH 

Bi,n;cyTHOCTi y HhOrO allpiopHHX ,n;aHHX 11p0 BHKOpHCTaHHH a,n;aiiTHBHHH 

cTeraHoMeTo.n,, .rn;o HaifqacTirne Mae Micu;e Ha 11paKTH[(i. Ane Ha 11paKTH[(i 

CTeraHOaHanirnK MO)I(e He MaTH iHcpOpMa[(il i 11p0 3K. 

9. O.n,HHM 3 eTalliB 3a11pOIIOHOBaHoro B po6oTi C,[( e eTall 11011epe.n,HI>OI 

o6po6KH .ll,OCni.n,)l(yBaHOrO IJ,3, II(O lli,l(BHII(y€ ecpeKTHBHiCTb BHpiiiieHIDI OCHOBHOI 

3a,n;aqi cTeraHoaHani3y - BHHBneHIDI CTeraHorpaM. Ane, HKII(O cTeraHorpaMa 6yna 

OT.pHMaHa CTeraHOMeTO.ll,OM, II(O € HeCTiHKHM ,l(O aTaK 11pOTH B6y,n;oBaHOrO 

IIOBi,l(OMneHIDI (a llepeBa)I(Ha 6inJ>IDiCTb IIpOCTOpOBHX CTeraHOMeTO.l(iB € TaKHMH), 

il 11011epe,n;IDI o6po6Ka 11pH3Be,n;e ,l(O CIIOTBOpeHIDI 11pHXOBaHOI D;HcppOBOI 

iHcpOpMa[(ii pa30M 3i CTaTHCTHKaMH CTeraHorpaMH, T06TO MO)I(e 11pOCTO «BHTepTH 

cni,n;» Bi.l( B6y,n;oBaHOI iHcpOpMa[(ii. qH BpaXOBY€TbCH TaKa MO)I(llHBiCTh 

(HeCTiHKiCTb BHKOpHCTaHOrO CTeraHOMeTO,l(a ,l(O aTaK IIpOTH B6y,n;oBaHOrO 

IIOBi,l(OMneHIDI) 11pH po6oTi 3a11p0110HOBaHOrO CTeraHO.ll,eTeKTOpa? 

10. Q6qHClliOBMI>Ha CKJia,n;HiCTb po60TH CTeraHO,l(eTeKTOpa € O,l(HOIO 3 HOrO 

ocHOBHHX xapaKTepHCTHK. B po6oTi 3a11pOIIOHOBaHi CTeraHo,n;eTeKTOpH, «3,n;aTHi 
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Ha,z:d:HHo nparuoBaTH B )'MOBax «cninoro» cTeroaHani3y U:HQ:>poBoro 3o6piDKeHIDI 

npH 36epe)l(eHHi Bi,IJ;HOCHO HH3bKOl o6qJICJIIOBaJibHOl CKJia,IJ;HOCTi npou:e,n;ypH 

HanaiiiTyBaHIDI cTero,n;eTeKTopy», ane Bi,n;cyTIDI 6e3nocepe,n;HH ou:iHKa :u:i€1 

o6qHcJIIOBaJibH01 cKJia,n;HOCTi, :ru:o YTPY,IJ;HIO€ cnpHHIDITTH 3Haqy:ru:ocTi OTPHMaHoro 

pe3yJII>TaTy. 

XaJiiMOB reuua.rdii 3aii)J.yJIOBHq, ,Il;OKTOp TeXHiqHJIX HayK 3a cneu:ianbHiCTIO 

05.13.05 - KOMn'IOTepHi CHCTeMH Ta KOMnOHeHTH, npoQ:>ecop 3a KaQ:>e,n;poiO 

6e3neKH iHQ:>opMa:QiiiHHX TeXHonoriii, XapKiBCbKHii Hau:ioHanbHHii yHiBepcHTeT 

pa,n;ioeJieKTPOHiKH, 3aBi,n;yBaq KaQ:>e,n;pH 6e3IIeKH iHQJOpMa:QiMHHX TeXHOJIOriii, ,n;aB 

II03HTHBHHH Bi,n;ryK i3 3ayBa)l(eHIDIMH: 

1. B ,Il;HCepTa:Qil BHKOpHCTOBY€TbCH :QiJibOBa QJYHK:QiH MiHiMi3a:Qil nOMHJIKH 

BlfjJBJieHIDI cTeraHorpaM PE. <I>yHK:QiOHaJibHO 3HaqeHIDI PE BH3HaqaeTbCH 

QJOpMyJIOIO no MMOBipHOCTHM IIOMHJIOK nepiiiOrO Ta ,n;pyroro po,n;y. 

06rpJHryBaHIDI TaKoY Q:>opMJJIH 6yno ,n;aHo B po6oTax <I>pi,n;pixa ,[(. Pe3yJII>TaTH 

nopiBHJIHIDI ,n;eTeKTOpHHX cxeM no napaMeTpy PE rrpe,n;cTaBJieHi B ,n;HcepTau:iY Ha 

,n;eKiJihKOX rpaQ:>iKax i B ,n;eHKHX BHna,n;Kax MaiOTb 3HaqeHIDI 6iJihiiie 0.5. B TaKHx 

BHna,n;KaX :Qe CBi,n;qJITb IIpO HeKopeKTHi piiiieHIDI ,n;eTeKTOpiB, a6o IIpO HeToqHiCTb 

:QHX O:Q1HOK. 

2. ,[(eTeKTOpHi cxeMH BH3HaiOTb CBOI piiiieHIDI no nopory. B po6oTi HeMae 

IIOHCHeHHH HKHM qJIHOM BH3Haqa€TbCH nopir i HOrO BnJIHB Ha iMOBipHiCTb 

IIOMHJIKH ,n;eTeKTyBaHHH. 

3. flo npe,n;cTaBJieHOMJ MaTepiany B ,Il;HCepTa:Qil € Bi,IJ;qyTTH, I:QO ,Il;HCepTa:QiH 

nepeBaHTa)l(eHa O:QiHKaMH Ta MO,IJ;eJIHMH no iHIIIHM CTeraHO,IJ;eTeKTOpaM IJ:e . . . . 
B1,Il;HOCHTbCH nonepe,n;HbO ,11;0 nepiiioro p03,IJ;1JIY 1 ,n;eHK1 pe3yJihTaTH Ba)I(KO 

O:QiHHTH, HaiipHKJia,n; i3oreHil Ha rpaQ:>iKaX pHC 1.14-1.17. 
4. flo ,n;eHKHM pe3yJibTaTaM nopyiiieHO IIOCJii,IJ;OBHHM IIOpH,Il;OK BHKJia,n;aHIDI 

HayKoBHX Ta npaKTWIHHX pe3yJII>TaTiB. CnoqaTKY 6yno npHBe,n;eHo ou:iHKH 

HMOBipHOCTi nOMHJIOK ,IJ;AA MeTO,IJ;y, a noTiM BHKJia,n;eHO caM MeTO,IJ;. 

5. B po6oTi 3aHBJieHo npo BH3HaqeHIDI TeopeTHqHoi rpaHH:Qi ,n;oCH)I(HOI 

TOqHOCTi BlfjJBJieHHH CTeraHOrpaM, € QJOpMJJia, ane 6y,n;h HKa rpaHH:QH IIOBHHHa 

MaTH ,11;0Ka3, aCHMnTOTH Ta 36i)I(HiCTb K Bi,IJ;OMHM pe3yJibTaTaM. 

6. € pH,n; 3aJBa)l(eHh 3aranbHoro xapaKTepy: opQ:>orpaQ:>iqHi Ta CTHJiicTHqHi . . .. 
HeTOqHOCT13a TeKCTOM ,Il;HCepTa:Qll. 

IDeJiecT MuxaiiJio €BreuoBuq, ,n;oKTop TexHiqHHX HaJK 3a cneu:ianbHicTIO 

05.13.21- CHCTeMH 3aXHCTY iHQJOpMa:Qil, npoQ:>ecop 3a KaQ:>e,n;poiO CHCTeM 3aXHCTY 

iHQ:>opMau:i1, Hau:ioHaJihHHii yHiBepcHTeT "qepHiriBCbKa noniTexHiKa", npoQ:>ecop 

Ka<}>e,n;pH Ki6ep6e3neKH Ta MaTeMaTJiqHoro MO,IJ;eJIIOBaHHJI, ,n;aB n03HTHBHHH Bi,n;ryK 

13 3ayBa)l(eHIDIMH: 

1. Y nepiiiOMJ p03,IJ;iJii, aBTOp aHaJii3YJOqlf CTaH HayKOBHX ,Il;OCJii,IJ;)I(eHb y 

c<}>epi KpHnTOaHani3y o6paB y HKOCTi o6'€KTY ,Il;OCJii,IJ;)I(eHb Haii6iJibiii noiiiHpeHi 

CTeroMeTO,IJ;H: 6araTOeTanHi Ta a,n;anTHBHi MeTO,Il;H npHXOBaHIDI nOBi,IJ;OMJieHb y 

:QHQJpOBi 306pa)l(eHIDI, 30KpeMa 3aCHOBaHi Ha B6y,n;oByBaHHi IIOBi,IJ;OMJieHb B 
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npocTopoBiii o6nacTi Ta B o6nacTi nepeTBopeHIDI 3o6pa)l(eHIDI-KOHTeiiHepy. Arre 

u;e He OXOTIJIIO€ BeCb nepeJiiK Bi,li;OMHX CTerOMeTO,ll;iB ,li;IDI QHQ>pOBHX 306pa)l(eHb, 

6o icHyiOTn :H iHrni cTeroMeTo,n;H (HanpHKJia.n;, npHXoByBaHIDI B annQ>a-KaHani, 
npHxoByBaHH}I qepe3 BeKTOpHe Ko.rzyBaHIDI (VQ Steganography), po3Ci}IHOro 

npHxoByBaHH}I (Spread Spectrum), npHXOBYBaHIDI Ha ocHoBi Q>paKTaJiiB Ta iHrni), 
.n;ocni,n;)l(eHIDI }IKHX cna6o npe.n;cTaBJieHo y HayKosi:H niTepazypi. 3a noriKoiO, 

3JIOBMHCHHK ,ll;illl ,li;OC}IrHeHIDI CBOel MeTH Ma€ o6paTH O,li;HH 3 QHX CJia6o 

.n;ocni,ll;)l(eHHX MeTo,n;iB. ToMy, npH aHani3i cyqacHoro cTaHy KpHnToaHani3y 

306pa)l(eHb, aBTOpy ,li;OQiJinHe 6yJIO 6iJiniii rpyHTOBHO apryMeHryBaTH rpaHHQi . . . . 
CBOrO ,li;OCJil,ll;)l(eHH}I CTeraHOMeTO,li;IB, npoaHaJI13yBaTH nepeBarH Ta He,li;OJilKH 
iHIIIHX MeTO,ll;iB, OI..J;iHHTH MO)l(JIHBiCTb 3aCTOCyBaHIDI p03p06JieHoi" TeXHOJIOrii" 

CHHTe3y CTeraHO,ll;eTeKTOpiB a6o ii MO,li;HQ>iKau;i"i ,li;O TaKHX MeTO,ll;iB. 

2. Cni.n; 6yno 6 HaBeCTH 6innrn .n;eTaJinHe o6rpyHTyBaHIDI BHKOpHcTaHH}I B 

}IKOCTi KJiacHQ>iKaTopy 306pa)l(eHb-KOHTeMHepiB Ta CTeraHOrpaM CaMe aHCaM6JIIO 

JiiHiMHHX ,li;HCKpHMiHaHTiB <J>imepa 3aMiCTb TIOIIIHpeHHX MeTO,ll;iB KJiaCHQ>iKau;i"i, 

3oKpeMa MeTo.rzy onopHHX BeKTopiB (Support Vector Machine, SVM), 6araTo­

rnapoBoro nepceTITPOHa TOII..J;O. 
3. B ,n;HcepTau;i"i BHKOpHCTOBYE:TbC}I TeopeTHqHa ou.iHKa )J,OC}I)l(HO"i ToqHocTi 

BH}IBJieHIDI cTeraHorpaM npH BHKOpHcTaHHi KBa)J.paTHqHoro 3aKoey ( aHrJI. Square 

Root Law), }IKHM BHKOpHCTOBYE:TbC}I .n;IDI .n;ocni.n;)l(eHH}I E-cTiiiKHX MeTo)J.iB 

TipHXOBaHH}I TIOBi)J,OMJieHb. 3oKpeMa, po3rmieyTO BHTia)J,OK OQiHKH 3HaqeHH}I 

noMHJIKH BH}IBJieHIDI cTeraHorpaM Pkim, 3anponoHOBaHo"i B po6oTax <l>pi)J.pix ,r:t;., . . . 
npOTe He HaBe)J,eHO )J,aHHX Iu;O,li;O pe3yJinTaTIB )J,OCJil)J,)l(eHIDI npH BHKOpHCTaHHl 

iHIIIHX MeTo)J,iB ou.iHOK Pkim. 
4. Ea)l(aHO 6 6yno HaBeCTH o:u;iHKH IIIBH.n;Ko.n;i"i 3anponoHoBaHHX MeTo,n;iB npH 

po6oTi y peaJibHHX CHCTeMaX KOHTPOJIIO Ta MOHiTOpHHry iHQ>opMaQiMHO-KOMY­
HiKaQiMHHX CHCTeM a6o IX MO.LzyJiiB )J,IDI BH}IBJieHIDI npHXOBaHHX KaHaJiiB nepe,n;aqi 

)J,aHHX. 

5. TaKO)l( cTaHOBHTn iHTepec )J,OCJii)J,)l(eHH}I eQ>eKTHBHOCTi 3anponoHoBaHHX . . . . 
MeTO,ll;lB BH}IBJieHIDI CTeraHOrpaM TipH BHKOpHCTaHHl p13HHX naKeTIB TeCTOBHX 

3o6pa)l(eHn, 30KpeMa naKeTy BOSS, a TaKO)l( HoBiTHix MeTo.n;is npHXoBaHIDI nosi­

)J,OMJieHn y npocToposi:H o6nacTi (HanpHKJia)J, Synch) Ta naKeTHHX MeTo)J.iB 

(3oKpeMa J2-UNIWARD, Clustered-SI). 

Ha )J,OKTopcney ,n;HcepTa:u;im Ta peQ>epaT Ha.n;iiiiiiJIH si.n;ryKH: 

1. Han:iouaJibHHii yuisepcuTeT «O,JJ;ecbKa noJiiTexuiKa». Bi.n;ryK ni.n;nHcaHo 

npoQ>ecopoM KaQ>e.n;pH iHQ>opMau;iiiHHX cHcTeM, )J,.T.H., npoQ>. CBiiWlanow 
AnmoUIJ'«. Bi)J.ryK no3HTHBHHM, e 3aYBa)l(eHIDI: 

1) 3 TeKczy peQ>epazy He 3po3yMiJio qlf e KOHTYP KJiacTepy, cQ>opMoBaHoro 3 

BeKTOpiB f ,ll;illl CTeraHorpaM yHiKaJibHHM (BHpa3 17, CTOp. 17) Ta }IKHM qlfHOM 

HOBiTHi THTIH ACM .n;o3BOIDIIOTn MiHiMi3ysaTH 3MiHH KOHTYPY KJiacTepy. 

2) ,r:t;e}{Ki Ha3BH pHcyHKiB (HanpHKJia)J,, pHc. 2, prrc.3) Ta Ta6rrHQn (NQl Ta NQ2) 
MiCT}{Tb TIO}ICHeHIDI. Eyno 6 )J,OQiJinHO HaBeCTH :u;i TIO}ICHeHIDI y TeKcTi . . 
Bl,li;TIOBI)J,HHX TIOCHJiaHb. 
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2. IIpusaTue aKQiouepue Tosapucrso «IHCTH"fYT iuc)JopMauiiiuux 
TexuoJioriii». Bi,n:ryK rri,n:rrHcaHo roJIOBOIO Har.JUI.l1:0Boi pa,n:H, JlaypeaTOM 

}J;ep)KaBHOl rrpeMii B raJiy3i HayKH i TeXHiKH, ,n:.T.H., rrpocp. fBaHOM Fop6eHKO. 
Bi,n:ryK rro3HTHBHHH, e 3ayBa)KeHIDI: 

1) B po6oTi HaBe,n:eHo pe3yJI:oTaTH ,n:ocJii.l1:)KeHIDI ToqHocTi po6oTH cTero-. . 
,n:eTeKTOpiB, HaJiaillTOBaHHX 3 BHKOpHCTaHIDIM 3aiipOIIOHOBaHHX MeTO.li:IB, )1)UI 

BHHBJieHIDI CTeraHorpaM, ccpopMoBaHHX 3ri,n:Ho HOBiTHix MeTo,n:iB MG Ta MiPOD. 

IJpoTe Bi,n:cyTHi Bi,n:OMOCTi III,O.li:O ecpeKniBHOCTi 3aCTOCyBaHIDI ,n:aHHX 

CTero,n:eTeKTOpiB y BHIIa,n:Ky 3aCTOCyBaHHH CIIeiJ;iaJii30BaHHX CTeraHorpacpiqHHX 

MeTo,n:iB, HarrpHKJia,n: J-UNIW ARD, Synch. 

2) ba)KaHO 6 6yJIO HaBeCTH OD,iHKH illBH.li:KO,n:ii" 3aiipOIIOHOBaHHX MeTo,n:iB 

,n:ecrpyKu;ii CTeraHorpaM Ta BH~eHIDI IIpHXOBaHHX IIOBi,n:OMJieH:O IIpH po6oTi y 

peaJI:OHHX CHCTeMaX IIpOTH,n:ii BHTOKY KOHcpi,n:eHIJ;iHHHX ,n:aHHX, a6o IX MO,n:yJiiB .li:AA . . 
BHHBJieHIDI IIpHXOBaHHX KaHaJilB rrepe,n:aq1 ,n:aHHX. 

3. IHCTHryT Ki6epueTHKH iMeHi B.M. rJiymKOBa BAH YKpaiuu. Bi,n:ryK 

rri,n:rrHcaHo aKa,n:eMiKoM HAH YKpai"HH, ,n:.cp.-M.H., rrpocp. BOJlepieM 3aoipaKow. 
Bi,n:ryK rro3HTHBHHii, e 3ayBa)KeHIDI: 

1) B po6oTi 3a3HaqeHo, IIJ,O po3po6rreHo HH3KY MeTo,n:iB ,n:AA rro6y,n:oBH 

BHCOKOTQqHifX CTero,n:eTeKTOpiB. IJpoTe Bi.n;OMOCTi III,O.li:O OCHOBHHX eTaiiiB po60TH 

,n:aHHX MeTo,n:iB y pecpepaTi He HaBe,n:eHi. 

2) B MaTepiaJiax pecpepary rrpe,n:cTaBJieHi pe3yJI:oTaTH rropiBHHJI:&Horo aHaJii3y 

CTero,n:eTeKTOpiB, HaJiaillTOBaHHX 3 BHKOpHCTaHIDIM aHCaM6JiiB KJiaCHcpiKaTopiB Ha 

OCHOBi niHiHHHX .li:HCKpHMiHaHTiB <l>imepa, IIpOTe Bi,n:cyrHi ,n:aHi III,O.li:O TOqHOCTi 

po60TH CTero,n:eTeKTOpiB IIpH BHKOpHCTaHHi iHIIIHX THIIiB KJiaCHcpiKaTopiB, 

30KpeMa MeTO.n:y OIIOpHHX BeKTOpiB. 

3) B pecpepaTi BHKOpHCTOBY€TbCH 3HaqHa KiJI:oKiCTb CKOpoqeHHX II03HaqeH:o, 

III,O ycKJia,n:HIO€ CIIpHHIDITTH TeKCTY pecpepary. 3oKpeMa, € CKOpOl:leHi II03Hal:JeHIDI, 

HKi BHKOpHCTOBYIQTbCH JIHille ,n:eKiJI:OKa pa3iB, a CaMe lliHM - illryl:JHa HeHpOHHa 

Mepe)Ka, MilO - MeTo,n: rrorrepe,n:H:ooi o6po6KH TOIIJ,o. 

4. Jlo.Z.3bKHii yuisepcuTeT TexuoJioriii (M. Jio.n;3:o, Pecrry6JiiKa IloJI:oiiJ,a). 

Bi,n:ryK rri,n:rrHcaHo ,n:ou;eHTOM iHCTHTYTY MaTeMaTHKH, ,n:.T.H., rrpocp. JlwOMWlOIO 
Kipi'leHKo. Bi.z:.ryK rro3HTHBHHH, e 3ayBa)KeHIDI: 

1) B pecpepaTi 3a3Hal:leHo, IIJ,O 3arrporroHoBaHHH MeTo,n: rro6y,n:oBH 

CIIeiJ;IaJibHHX CHCTeM cpYHKU:iH 6yB BHKOpHCTaHHH )1)UI rro6y,n:OBH HK 

BHCOKOTOl:JHHX CTero,n:eTeKTOpiB, TaK i o6po6KH CHrHaJiiB pi3HOI cpiJHqHOl 

IIpHpO,n:H, a CaMe aKyCTHl:JHHX Ta 6ioMerpHl:!HHX CHrHaJiiB. IJpoTe Bi,n:cyTHi 

Bi,n:oMOCTi IIJ,o,n:o TPHBaJIOCTi cpopMYBaHIDI crreu;iaJI:oHHX cHcTeM cpyHKu;iii, III.O . . 
CTaHOBHTb IHTepec .l1:JlH rrpaKTHl:JHOrO 3aCTOCyBaHIDI,n:aHHX MeTO,n:IB. 

2) Y cpOpMYJIIOBaHHi HayKOBOl HOBH3Ha rr'HTOrO HayKOBOrO pe3yJI:&Tary He 

BKa3aHO MeTo,n:iB-IIpOTOTHIIiB, Bi,n: HKHX Bi,n:pi3IDI€TbCH 3aiipOIIOHOBaHHH MeTO.ll: 

po6aCTHOl OIJ;iHKH Bi,n:MiHHOCTeH Mi)K iMOBipHiCHHMH p03IIO,n:iJiaMH 3Hal:JeH:O 

HCKpaBOCTi rriKCeJiiB 306pa)KeH:O-KOHTeifHepiB Ta CTeraHOrpaM. 

5. HauiouaJILHHii asiautuuuii yuisepcuTeT. Bi,n:ryK rri,n:rrHcaHo 

rrpocpecopoM Kacpe,n:pH TeJieKOMYHiKau;iHHHX Ta pa,n:ioeJieKTpOHHHX CHCTeM, 
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3ac.rry)l(eHHM rrpau;iBHHKOM TpaHcrropzy YKpatHH, .n;.T.H., rrpo<P. FeopzicM 
KonaxoBU'leM. Bi.n;ryK II03HTHBHHM, e 3ayBa)l(eHmr: 

1) TeopeTHqHi Ta rrpaKTHqHi pe3yJihTaTH, OTpHMaHi B .n;HcepTau;iiiHiii po6oTi, 

)1;03BOJUIIOTb CTBOpiOBaTH BHCOKOTOqHi CTero.n;eTeKTOpH )J;JIH U:H<i>pOBHX 

306pa)l(eHb, HK O)J;HOrO 3 Haii6iJihill IIOIDHpeHHX THIIiB MYJibTHMe,ZJ;iMHHX .n;aHHX. 

IIpoTe B pe<i>epaTi Bi.n;cyTHi Bi.n;oMOCTi rn:o.n;o MO)I(JIHBOCTi a,l.J,arrTau;ii .n;aHHX 

pe3yJihTaTiB .D;JUI rro6y,l.J,oBH cTero,l.J,eTeKTopiB ,l.J,JUI iHmHX THIIiB MYJihTHMe.n;iiiHHX 

,l.J,aHHX, 30KpeMa ay,l.J,io Ta Bi,l.J,eo<PaiiniB. · 

2) B po6oTi HaBe.n;eHo ,l.J,aHi ID:Ol.J.O cepel.J.Hhoro qacy o6po6KH u;H<i>poBHX 306-. . 
pa)l(eHh IIpH BHKOpHCTaHHl cyqaCHHX Ta 3aiipOIIOHOBaHHX CTerO,l.J,eTeKTOpiB, rrpoTe 

y TeKCTi pe4>epazy Bi.n;cyTHi Bi.D;OMOCTi ID:O,l.J,O rrpou;eeypH BH3HaqeHHH )J;aHoro 

rrapaMeTpy. 

6. BiuuunhKHii uanioua.TibHHii Texui'IHHii yuioepcuTeT. Bill.ryK rri,l.J,rrHcaHo 

3aBieyBaqeM Ka<Pe.n;pH 3aXHczy iH<l>opMau;ii, l.J..T.H., rrpo4>. BoJloOUMupoM 
Jlymel(bKUM. Bi.n;ryK rro3HTHBHHM, e 3aYBa)l(eHHH: 

1) ABTop B)I(HBae HK CHHOHiMH TaKi IIOHHTTH: «IIOMHJIKH BHHBJieHHH . . . . 
CTeraHOrpaM», «IMOBlpHICTb BHHBJieHHH CTeraHOrpaM», «ToqHICTb BHHBJieHHH 

CTeraHorpaM» i «Bipori,l.J,HiCTb BHHBJieHIDI CTeraHorpaM». IlpH IJ;bOMY O,l.J,RHRIJ;eiO 

KiJihKiCHOrO BHMipiOBaHIDI e %. ,lVui MMOBipHOCTi TaKa O,l.J,RHHIJ;H e HeKopeKTHOIO. 

,ZJ;ou;iJihHO 6yno 6 B)I(HBaTR IIOIDITT~ «BJiyqHiCTh» (precision), ~KY rpYHTJE:TbC~ Ha . . . . 
p03YMIHH1 Ta Mlpl peneBaHTHOCTl Ta BHKOpRCTOBYE:TbC~ B 3a,l.J,aqax p03II13HaBaHIDI 

o6pa3iB, iH<i>opMau;iiiHoro rromyKy i KJiacR<i>iKau;il. 

2) Mano yBarR rrpH,l1,iJieHo ,l.J,OCJii,l.J,)I(eHHIO pe3yJII>TaTiB po6oTH cyqacHHX Ta 

3aiipOIIOHOBaHRX CTero,ZJ;eTeKTopiB y BHIIa,l.J,Ky Ha)J;MaJIOrO (MeHme 5%) CT)'IIeiDI 

3aiiOBHeHH~ 3K CTerO,l.J,aHRMR, ID:O Hapa3i e O)J;HHM 3 Haii6iJihill CKJia,ZJ;HHX IIpR 

rrpoBe,l.J,eHHi cTeroaHani3y u;R<i>poBHX 3o6pa)l(eHh. 

3) ,ZJ;ou;iJihHO 6yno 6 TaKO)I( HaBeCTR Bi,l.J,OMOCTi ID:O,l.J,O MOBH rrporpaMYBaHHH Ta 

cepe,l.J,OBHID:a po3p06KH, B ~KOMY 6yB po3po6JieHRM 3aiipOIIOHOBaHHM KOMIIJieKC, a 

TaKO)I( xapaKTepHCTHKH IIK BHKopHcTaHoro l.J.Jljl rrpoBe,l.J,eHIDI TecTyBaHHH . . . 
,l.J,OCJil,l.J,)I(eHHX MeTO)J;lB CTeroaHaJII3y. 

7. ,ll;ep~ TexuoJioriii Ki6ep6eJneKH. Bi.n;ryK rri,l.J,IIHCaHo 3aBieyBaqeM 

BiMi.rry HaYKOBO-TeXHiqHol eKcrrepTH3H, l.J..T.H. tBzenoM MopUireM Ta BqeHHM 

ceKpeTapeM iHCTHTJTY .n;.T.H., rrpo<P. 0JleKcanopoM JOoinUM. Bill.ryK rro3HTHBHHii, 

e 3aYBa)l(eHIDI: 

1) 3 TeKCT)' pe4>epazy He3p03yMiJIO, qH aHani3yBaJIHC~ B po6oTi Bi.D;OMOCTi 

ID:O,l.J,O TpHBaJIOCTi o6po6KH U:3 IIpH 3aCTOCyBaHHi 3aiipOIIOHOBaHHX MeTO,l.J,iB 

BH3HaqeHIDI II03HIJ;iM rriKCeJiiB, BHKOpHCTaHHX ,l.J,Jljl IIpHXOBaHIDI OKpeMHX 

cTero6iTiB. 

2) B po6oTi HaBe.n;eHi pe3yJihTaTH eKcrrepHMeHTaJihHoro .n;ocni.n;)l(eHHH 

,l.J,eCTpyKu;il CTeraHorpaM IIpH BHKOpHCTaHHi IIOIDHpeHHX MeTO,l.J,iB o6po6KH Q3, a 

CaMe MeTO.D;iB <l>iJibTpau;ii" Ta IIi,l.J,BHID:eHIDI Bi3yaJihHOl HKOCTi 306pa)l(eHh. ,ZJ;ou;iJihHO 

6yno 6 TaKO)I( HaBeCTH Bi,l.J,OMOCTi ID:O,l.J,O CT)'IIeHH ,l.J,eCTpyKIJ;il CTeraHorpaM IIpH 

BHKOpHCTaHHi HOBiTHiX MeTO,l.J,iB o6po6KH 306pa)l(eHh i3 3aCTOCyBaHHHM illTyqHHX 

HeHpOHHHX Mepe)l(. 
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3) B pe<}>epaTi He Bil(o6pa)l(eHo arrropHTM 3arrporroHoBaHoro MeTo;zy CHHTe3y . ... . . . . 
CTPYKTYPH Ta orrTHMnau:n rrapaMeTPIB cTerol(eTeKTopiB, Ha IIll(CTaBI 51Koro 

pearri30BaHO IIpOrpaMHHH KOMIIJieKC l(JI51 rrpoBe,l(eHH51 CTeroaHarri3y IJ;3, Ili;Q 

ycKJial(HIO€ CIIpHHH51TT51 U:hOrO MeTOJ(y Ta po60TH B U:iJIOMY. 

4) B pe<}>epaTi (cTop. 2) 3a3HaqaeThC51, :rno «B HH3U:i TeopeTifqHHX l(Ocnil()l(eHh 

Ta rrpaKTHqHHX 3aCTOCYBaHh CTeraHOJ(eTeKTOpa iCHYJOTh rrpo6JieMH, o6yMOBJieHi 

HeMO)I(JIHBicno BH3HaqeHH51 rroJIO)I(eHH51 (noKarri3au;i1) rriKceniB 3o6pa)l(eHH51-

KOHTeiiHepa, BHKOpHCTaHHX l(JI51 IIpHXOBaHH51 CTe.ro6iTiB, l(JI51 po3p06KH MeTOJ(iB 

BHJiyqeHH51 ( eKCTPaKIJ;il) B6yl(OBaHHX IIOBil(OMJieHh», arre 3a3HaqeHa 3al(aqa He € 

crreu;H<}>iqHoiO 3al(aqero cTeraHol(eTeKTopa, a TOMY n po3rJI51l( B CBITI 

o6rpyHTyBaHH51 aKzyarrhHOCTi TeMH l(HcepTau;i1 e HeKopeKTHHM. KpiM Toro, 

JIOKarri3au;i51 rriKCeJiiB KOHTeHHepa Ta IX KOHKpeTHa IIOCJiil(OBHiCTh IIpH 

B6yl(OBYBaHHi CeKpeTHOl iH<}>OpMaiJ;il € qacTHHOIO CeKpeTHOrO KJIIOqa, a 

«Heo6i3HaHiCTh» CTeraHOJ(eTeKTOpa rropyrnHHKa B IJ;bOMY IIHTaHHi - IIpHpOJ(HiM 

HaCJiil(KOM IIpHHU:HIIiB rro6yl(OBH CTeraHorpa<}>iqHOl CHCTeMH. 

5) Bil(oMo, :rno o6qHcJIIOBa.JihHa cKJial(HicTh rrpou:ecy HarrarnTyBaHH51, po6oTH 

CTeraHOJ(eTeKTopy € Ol(HOIO 3 HOrO KJIIOqOBHX xapaKTepHCTHK, 30KpeMa, KOJIH 

Hl(eTbC51 rrpo CTeraHOaHa.Jii3 rrpH BHKOpHCTaHHi IIOTOKOBOro KOHTeHHepy. B 

pe<}>epaTi 3a3Haqa€ThC51, JnO l(OC51rHYTa «Bil(HOCHO HH3bKa o6qHCJIIOBa.JlbHa 

cKJial(HiCTh rrpou:e;zypH HarrarnTYBaHH51 cTerol(eTeKTopy» ( cTop. 4), arre 
6e3rrocepel(H51 ou;iHKa o6qHCJIIOBa.JihHOI cKJial(HOcTi He HaBel(eHa. He HaBel(eHi 

TaKO)I( KOHKpeTHi OIJ;iHKH o6qHCJIIOBa.JihHOl CKJIJ(aHOCTi (51K <}>yHKIJ;il 3a.Jie)I(HOCTi 

Bil( p03Mipy BXil(HHX l(aHHX) BHpirneHH51 3al(aqi (25) ( CTOp. 23), cpopMYBaHH51 AsRR 
rrpH o6po6u:i U:HcppoBoro 3o6piDKeHH51 3HaqHoro po3Mipy ( cTop. 23), 3aMiCTh qoro 

B aBTOpecpepaTi BHKOpHCTaHi 51KiCHi OU:iHKH «HH3bKa», «BHCOKa» Bil(IIOBil(HO, JnO 

3MeHrnye po3yMiHH51 3HaqHMOcTi OTPHMaHHX B po6oTi rreBHHX pe3yJII>TaTiB 
( KiJihKiCHi IIOKa3HHKH pe3yJihTaTiB J(OCJiil()l(eHb ). 

8. CaMcyur Pn,ll, IncTHryT YKpaiua, yKpainchKHii ~enTp ,a:ocJii)J:a{eHh Ta 
po3po6oK Samsung. Bil(ryK rril(rrHcaHo 3aczyrrHHKOM l(HpeKTopa 3 6e3rreKH 

iH<}>opMau;iiiHHX CHCTeM, K.<}>.-M.H. 0/leKcicM MoxoHbKO. Bil(ryK rro3HTHBHHH, e 
3aYBa)l(eHH51: 

1) B po6oTi 3a3HaqeHa BHCOKa e<}>eKTHBHiCTh 3HHJneHH51 cTeraHorpaM rrpH BH-. . 
KOpHCTaHHl 3aiipOIIOHOBaHOrO MeTO)zy 3a MlHlMa.JihHHX 3M1H CTaTHCTHqHHX, 

crreKTPa.JihHHX Ta CTPYKTYPHHX rrapaMeTPiB o6po6moBaHHX IJ;3. TipoTe, Bil(cyTHi 

Bil(OMOCTi JnOJ(O OIJ;iHOK o6qHCJIIOBa.JihHOl CKJial(HOCTi rrpou;e,LzypH o6po6KH IJ;3 

IIpH BHKOpHCTaHHi 3aiipOIIOHOBaHoro IIil(XO)zy, JnO MO)I(e MaTH BarOMHH BIIJIHB 

IIpH IIpHHH51TTi pirneHH51 JnOJ(O iforo rrpaKTifqHOro 3aCTOCYBaHH51 y CHCTeMaX 

IIpOTHJ(il BHTOKY KOH<}>il(eHIJ;iHHHX ,l(aHHX. 

2) 3 TeKczy pe<}>epazy € He3p03YMiJIHM, "tJH 3a6e3rreqy€TbC51 BHCOKa TOqHiCTb 

BH51BJieHH51 cTeraHorpaM rrpH o6po6u:i U:3 3HaqHoro po3Mipy. 3oKpeMa, B pecpepaTi 

HaBe,l(eHO pe3yJihTaTH TeCTYBaHH51 CTero,l(eTeKTOpiB IIpH BHKOpHCTaHHi U:H<}>pOBHX 

3o6pa)l(eHh po3MipoM 256 x 256 rriKceniB. 
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9. KniBCLKHH nao.ioHaJILHHH ynisepcnTeT iMeHi Tapaca mesqenKa. 
Bi):(ryK ni):(rr:HcaHo npo<PecopoM Ka<Pe):(pH anre6pH i KOMn'IOTepHoi MaTeMaTHKH, 

):(.4>.-M.H., npo4>. Aut)pieM Olliiiuu«.oM. Bi):(ryK no3HTHBHHH, c 3ayBa)KeHIDI: 
1) TipH ,[(OCnl,[()KeHIDIX TOqHOCTi po60TH CTerO,[(eTeKTOpiB IIIHpOKO . . . 

BHKOpHCTOBYffiTbCH TaKl l10Ka3HHKH, HK KlJihKlCTh l10MHJIOK neprnoro Ta ):(pyroro 

po):(y, nno~a ni):( ROC-KpHBOIO Ta iHrni. B pe<PepaTi HaBe):(eHo pe3yJihTaTH . . 
,[(OCnl,[()J(eHIDI TOqHOCTl BHHBJieHIDI CTeraHorpaM 3 BHKOpHCTaHIDIM l10MHJIKH 

KJiacH<PiKau;ii CTeraHorpaM, TOMY He 3p03yMiJio; qH BHKOpHCTOBYBaJIHCH iHIIIi 

l10Ka3HHKH e<PeKTHBHOCTi CTero,[(eTeKTOpiB. 

2) ,D;ou;inhHO TaKo)J( 6yno 6 HaBecTH Bi):(oMocTi ~o):(o rpHBanocTi o6po6KH 

I.J;H<l>pOBHX 306pa)J(eHh npH BHKOpHCTaHHi 3allpOl10HOBaHOrO nporpaMHOrO 
KoMnJieKcy ):(JIH BHpirneHIDI 3a,[(aq ,[(ecrpyKu;ii cTeraHorpaM a6o )J( BH3HaqeHIDI 

l103HI.J;iii: niKCeJiiB, BHKOpHCTaHHX ,[(JIH llpHXOBaHIDI OKpeMHX CTero6iTiB. 

10. "IJepKaCLKHH .z.epa(asnnii TexnoJioriqnnii ynisepcnTeT. Bi):(ryK 

l1i):(l1HCaHO 3aBi):(yBaqeM Ka<Pe,[(pH po60TOTeXHiqHHX i TeJieKOMYHiKai.J;lHHHX 

cHcTeM Ta Ki6ep6e3neKH, ):(.T.H., npo4>. BoJlodUMupoM lltJJlaziuUM. Bi):(ryK 
l103HTHBHHH, € 3ayBa)J(eHHH: 

1) B pe<PepaTi HaBe):(eHo o6Me)J(eey iH<PopMau;iro moAO o6qHCJIIOBaJihHoi 

CKJia,[(HOCTi 3al1pOl10HOBaHoro MeTOAY lli):(BHII.J;eHIDI TOqHOCTi po60TH C,lJ;, 

3aCHOBaHOrO Ha BHKOpHCTaHHi TeopeMH ~OHCOHa-JliH,[(eHIIITpayca. ,lJ;aHHH 
MeTO,[( MO)J(e CTaHOBHTH npaKT~HHH iHTepec ,[(JIH B,[(OCKOHaJieHIDI C,lJ; y CKJia,[(i 

icHyroqHx cHcTeM MOHiTopHHry IKC 6e3 Heo6xiAHOCTi ix 3aMiHH. 

2) ABTopoM 3anponoHoBaHo BHKOpHcToByBaTH BiAcTaHh XenniHrepa AJIH 

OI.J;iHKH Bi):(MiHHOCTeH Mi)J( iMOBipHiCHHMH p03l10):(iJiaMH 3HaqeHh HCKpaBOCTi niK­

ceJiiB 3K Ta cTeraHorpaM nicJIH npoBe,[(eHIDI ix nonepe):(Hhoi o6po6KH. TipoTe B 

pe<PepaTi BiACYTHi Bi):(OMOCTi ~0,[(0 pe3yJihTaTiB nopiBHHJihHOro aHani3y 
BHKOpHcTaHIDI iHrnHX THniB noKa3HHKiB, 3oKpeMa BiAcTaHi Kynh6aKa-Jieii:6nepa. 

11. Hao.ionaJILHnii ynisepcnTeT «"IJepniriscLKa noJiiTexniKa>>. BiAryK 

l1i):(l1HCaHO 3aBi):(yBaqeM Ka<Pe,[(pH Ki6ep6e3l1eKH Ta MaTeMaTHqHoro MO,[(eJIIOBaHIDI, 

):(.lle):(.H., K. T.H., npo4>. IOJliew T«.a'l. Bi):(ryK no3HTHBHHH, e 3ayBa)J(eHHH: 

1) B pe<PepaTi HaBe,[(eHo 3Ha~y KiJihKiCTh ):(OCJii):()J(eHHX Ta 3anponoHoBaHHX 

aBTOpOM CTaTHCTHqHHX MO,[(eJieH IJ:3 Ta MeTO):(iB BHHBJieHIDI CTeraHorpaM, ~0 

nepeBaHTa)J(eHi ,[(eTaJihHHM Ol1HCOM IX po60TH. IJ:e ycKJia,[(HIO€ 03HaHOMJieHIDI 3 

pe3yJihTaTaMH ,[(HCepTai.J;iHHOrO ,[(OCJii,[()J(eHHH aBTOpa. 

2) HaBe):(eHi B pe<PepaTi pHCYHKH cKJia):(aiOThCH 3 KiJihKox rpa<PiKiB Manoro 

po3Mipy, mo ycKJia):(HIO€ ix cnpHHIDITTH Ta aHani3. Eyno 6 AOI.J;lJihHO HaBeCTH 

KO)J(eH 3 ,[(aHHX rpa<PiKOM y BHrJIH):(i OKpeMoro pHCYHKY. 

Y ,[(HCKYCil B3HJIH yqaCTh qJieHH ,[(OKTOpChKOl pa):(H: 

• Ceprii1 IBAHlffiHKO, ):(.T.H., npo4>., cneu;ianhHiCTh 05.13.21, 6e3 

3ayBa)J(eHh; 

• Irop TEPEHKOBCbiC11:ti, ,[(.T.H., npo4>., cneu;iannHiCTh 05.13.21, e 
3ayBa)J(eHIDI: 
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o MmKJUIBHM rrepcrreKTHBHHM HaiipHMKOM IIO.[(aTihllillX ... 
.[(OCni.[()l{eHb B HaiipHMKY .[(HCepTaQU - u;e BH3HaqHTH, HK 

CTerOIIOBi.[(OMJieHHH, I.QO € B CTerOKOHTeHHepi, MO)l{Ha 
p03IIi3HaTH 3a paxyHOK IICHXOeMOQiHHOrO CTaey JIIO.[(HHH, HKa 
.[(HBHThCH TaKi 306pa)l{eHHH i3 Bfiy.[(OBaHHM IIOBi.[(OMJieHHH. 

Tpoxn Mae 3MiHHTHCh, oqeBH.[(HO, BIIJIHB u;~>oro 3o6pa)l(eHHH Ha 

IICHXOeMOQiHHHH CTaH JIIO.[(HHH; 

• ~HTPO JIAH,1J.E, .[(.T.H., rrpo<l>., 
. . 

CIIeQiaTihHICTh 05.13.21, 6e3 

3ayBa)l{eH~>; 

• AHTOH KY,Z:UH, .n.T.H., rrpo<l>., crreu;iarrhHicTh 05.13.21, 6e3 3ayBa)l{eHh; 

• €BreH MA lJYCbKI1H:, .n.T.H., rrpo<l>., HayKoBHH KOHCYJihTaHT, 6e3 
3ayBa)l{eHh; 

• OneKci:H- HOBIKOB, .[(.T.H., rrpo<l>., crreu;iarrhHicTh 05.13.21, 6e3 
3ayBa)l{eHh; 

Ta rrpncyTHi Ha 3aXHcTi <PaxiBu;i 

• Barrepi:H- 3A,Z:UP AKA, aKa.neMiK HAH YKpalHH, .n.<l>.-M.H., rrpo<l>., 

lHCTHryT Ki6epHeTHKH iMeHi B.M. rnyruKOBa HAH YKpalHH, 6e3 
3ayBa)l{eHh; 

• AHaToni:H- KA l.JMHCbKI1H:, .n.T.H., rrpo<l>., rrpo<l>ecop Ka<l>e.npn 
iH<l>opMau;ii1Ho1 6e3rreKH Kill iM. Irop» CiKopcbKoro: 

o AKa.neMiK 3a.nipaKa, rrpo<l>. lBaHqeHKO i orroHeHTH roBopHJIH 

:r.u;o.no BH3HaqeHHH ToqHocTi, iMoBipHocTi i e<l>eKTHBHOCTi. Bn 

3arrporroHyBarrH cBoi 5:IK6H BH HaBenn pe3yJII>TaTH ROC-aHarri3y 

i AUC-rroKa3HHK, To.ni u;nx 3aiiHTaHh He BHHHKJIO 6 i BaM He 

rrpHHII1JIOCH 6H Ha HHX Bi.[(IIOBi.[(aTH. 

fipH rrpoBe.[(eHHi Ta€MHOrO rOJIOCyBaHHH BHHBHJIOCH, I.QO i3 14 qJieHiB 

.[(OKTOpCbKOl pa.[(H, HKi B3HJIH yqaCTh y rOJIOCyBaHHi ( 3 HHX 7 .[(OKTOpiB HayK 3a 

rrpo<l>ineM .nncepTau;i1), rrporonocYBarrH: 
«3a>> - 13 qJieHiB .[(OKTOpCbKOl pa.[(H, 

«fipOTH» - HeMa€, 

He.[(iHCHHX 6IOJieTeHiB - HeMa€. 

BHCHOBOK CllKQIAJII30BAHOI BqEHOI PA):UI 

,[(HcepTau;i ifHa po6oTa IIporoHOBa ,[(.0. e 3aBeprneHOIO HayKoBo-.nocni.nHoiO 

rrpau;eiO, B HKiH Ha IIi.[(CTaBi rrpoBe.[(eHHX TeopeTHqHHX Ta eKCIIepHMeHTaTihHHX 

.[(OCJii.[()l{eHh p03B'H3aHO aKryaTihHY HayKOBO-IIpHKJia.[(ey rrpo6JieMY 3a6e3rreqeHHH 

BHCOKOl (6iJihii1e 95%) TOqHOCTi BHHBJieHHH CTeraHOrpaM B YMOBaX Bi.[(CYTHOCTi 

arrpiopHHX .[(aHHX I.QO.[(O OC06JIHBOCTeH BHKOpHCTaHHX CTeraHorpa<l>i~HX 
MeTO.[(iB, MaTIHX 3HaqeHh CTyrreHH 3aiiOBHeHHH 306pa)l{eHHH-KOHTeHHepy 

CTerO.[(aHHMH . (MeHrne 10%) Ta IDHpOKOMY .[(iaiia30Hi 3MiH CTaTHCTH:qHHX, 

CIIeKTPaTihHHX Ta CTpyKTypHHX rrapaMeTPiB .[(OCJii.[(~BaHHX 306pa)l{eHh. 
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Haii6iJibm cyrn:si uayKosi pe3yJibTaTu, OTpuMaui oco6ucro 
3,IJ;06ysaqeM, IIOJUiraiOTh y HaCTYIIHOMy: 

- enepUte BCTaHOBJieHO rrepeJiiK OIITHMaJihHMX MeTO,ll;iB IIOIIepe,n:HhOI 

o6po6KM .QM<i>pOBMX 306pa)l(eHh 3a KpMTepi€M MiHiMi3a.Qii IIOMMJIKM BIDIBJieHIDI 

CTeraHOipaM rrpM po3p06.Qi CTero,n:eTeKTOpiB. BMKOpMCTaHIDI ,n:aHMX MeTo,n:iB IIpM 

CMHTe3I CTero,n:eTeKTOpiB ,ll;aJIO MO)l(JIMBiCTh Ha6JIM3MTM TOqHiCTh po60TM . . .. . . . 
CTero,n:eTeKTOpiB ,li;O TeopeTH:qHMX O.QIHOK ,li;OCH)l(HOl IMOBlpHOCTl BMHBJieHIDI 

CTeraHorpaM y BChOMY ,n:iaiia30Hi 3MiH czyrieiDI 3aiiOBHeHHH 306pa)l(eHIDI­

KOHTeMHepy CTero,n:aHMMM, I.QO € He,li;OCH)l(HMM IIpM 3aCTOCYBaHHi cyqaCHMX 

MeTO,ll;iB IIOIIepe,n:HhOI o6po6KM, 30KpeMa 3aCHOBaHMX Ha 3HM)l(eHHi BIIJIMBY 

a,li;HTHBHMX 3aBa,ll; B o6po6JIIOBaHMX 306pa)l(eHIDIX. 

- enepwe po3po6neHo MeTo,n: ,n:JUI Ha,n:iiiHoro BMHBJieHIDI cna6KMx 3MiH 

cTaTMCTHqHMX, crreKTPaJihHMX Ta CTPYKTYPHMX rrapaMeTPiB 3o6pa)l(eHIDI­

KOHTeiiHepy, 06YMOBJieHMX B6y,n:oByBaHIDIM CTero,n;aHMX, I.QO 3aCHOBaHHM Ha 

BMKOpMCTaHHi CIIe.QiaJihHMX CMCTeM <i>YHK.QiM B HKOCTi 6a3MCY rrepeTBOpeHIDI 

,li;OCJii,ll;)l(yBaHOrO 306pa)l(eHIDI. )l;aHMM MeTO,ll; 3a6e3rreqye BMCOKY TOqHiCTh 

peKOHCTPYK.Qii BHXi,n;Horo BM,ll;y 306pa)l(eHIDI-KOHTeMHepy Ta 3,1l;aTeH Ha,n:iMHO . . . 
npa.QIOBaTH B YMOBax BI,n;cyTHocn anpiOpHMX ,n;aHMX m.o.n:o BHKOpHcTaHoro 

CTeraHorpa.piqHoro MeTO,ll;y npH 36epe)l(eHHi Bi,li;HOCHO HH3hKOI o6qHCJIIOBaJihHOI 

CKJia,li;HOCTI npou;e,n:ypH HaJiaiiizyBaHHH CTero,n:eTeKTOpy. 

- enepUte po3po6neHO MeTO,ll; BM3HaqeHHH IIOJIO)l(eHIDI IIiKCeJiiB 306pa)l(eHHH­

KOHTeMHepy, BHKOpHCTaHMX ,ll;llil npMXOBaHIDI OKpeMMX 6iTiB llOBi,ll;OMJieHIDI, I.QO 

3acHOBaiiHM Ha rrpe,n;cTaBJieHHi 3a,n;aqi noKani3au;i1 rriKceniB HK 3a,n;aqi cerMeHTa.Qii: 

.n;ocni.n;~aHoro 3o6pa)l(eHIDI. TipaKTMqHe 3acTocyBaHIDI ,n;aHoro MeTo,n:y 

,li;03BOJIHJIO He TiJihKM rri,n:BMI.QHTM e<t>eKTMBHiCTh MeTo,n:iB ,n:eCTPYK.Qil CTero,n:aHMX 

( 30KpeMa, 3a6e3neqMTM MiHiMaJihHMM BIIJIMB Ha CTaTMCTMqHi Ta CIIeKTPaJihHi rrapa­

MeTPM o6po6niOBaHMX .QH<i>poBMX 3o6pa)l(eHh ), a if CTBOpMTH nepe,ll;YMOBH ,n;JUI 

po3p06KH MeTo,n:iB BMJiyqeHIDI CTero,n:aHMX 3i CTeraHorpaM. 

- ydocKOHGJleHo MeTo,n; CHHTe3y CTPYKTYPH Ta orrTHMi3a.Qii rrapaMeTpiB 

BHCOKOTOqHHX CTero,n:eTeKTOpiB IIIJUIXOM 3aMiHH ,n:eKiJihKOX o6qH.iJIOBaJihHO 

CKJia,ll;HHX eTarriB HaJiaiiizyBaHIDI CTero,n:eTeKTopy Ha BMpirneHIDI €,li;MHOI OIITHMi3a­

.QiMHOI 3a,n;aqi MaKCHMi3au;i1 Bi,n;cTaHi XenniHrepa Mi)l( KJiacTepaMH BeKTopiB, m.o 

Bi,n:noBi,n;aiOTh CTaTHCTH:qHHM napaMeTpaM 306pa)l(eHIDI-KOHTeMHepy Ta 

c.popMOBaHHX CTeraHOipaM. l..(e ,11;03BOJIMJIO 3a6e3neqMTM BMCOKY TOqHiCTh 

BMHBJieHHH CTeraHorpaM He3aJie)l(H0 Bi,n; CIIOC06y IX 4>opMyBaHHH. 

- ydoCKOHGJleHO MeTO,ll; po6aCTHOI O.QiHKM Bi,n;MiHHOCTeM Mi)l( iMOBipHiCHHMM 

p03IIO,ll;iJiaMM 3HaqeHh HCKpaBOCTi niKCeJiiB 306pa)l(eHb-KOHTeMHepiB Ta 

cTeraHorpaM, oco6JIHBicTIO KOTPOro e 3acTocyBaHIDI Bi,n:cTaHi XenniHrepa DH, 
Bi,n;cTaHi ExarraqapaiiH Ds, x2-KBa,n;paT Bi,n:cTaHi Dxz Ta crreKTPY Bi,n;cTaHeM PeHhl 

D~. l..(e .n;ano MO)l(JIHBiCTh cyrreBo (.n;o ,n;Box pa3iB) rri,n;BHill,HTM T0"4:HiCTh 

BIDIBJieHIDI CTeraHOipaM, 30KpeMa y BMIIa,ll;KY o6po6KM IIaKeTiB .QM4>pOBHX 

3o6pa)l(eHh, cTaTHCTMqHi, cneKTPaJihHi Ta CTPYKTypHi rrapaMeTPH KOTPHX 

3MlHIOIOThCH B IIIHpOKHX Me)l(aX. 
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- yOOCKOHaJleHO MeTO,IJ;H ,[(IDI ,[(O,IJ;aTKOBOrO rri,IJ;BHIJleHH~ TOqHOCTi po60TH 

CTero.n;eTeKTOpiB y BHITa,IJ;KY o6Me)KeHOCTi arrpiopHHX ,IJ;aHHX IIJ,O,[(O BHKOpHCTaHoro 

cTeraHorpa$iqHoro MeTo.n;y. Qe .n;oc~raeTbC~ IIIJI~XOM rrpoeKni1 BeKTopiB, ~Ki 

Bi,IJ;ITOBi,IJ;aiOTb CTaTHCTHqHHM rrapaMerpaM 306pa)KeH~-KOHTeH:Hepy Ta c<PopMO­

BaHHX CTeraHorpaM, ,[(0 rrpocTopy BHIIJ,Ol p03MipHOCTi 3 MeTOIO 3HH)KeH~ BITJIHBY 

HeJIIHIHHHX 3B '~3KiB Mi)K CTaTHCTUIIHHMH rrapaMerpaMH 306pa)KeHb. Qe 

,[(03BOJIHJIO 36iJihillHTH KiJioKiCTb iH<POpMaTHBHHX rrapaMerpiB o6po6JIIOBaHHX 

306pa)KeHb rrpH rrpOBe,IJ;eHHi CTeroaHani3y 6e3 Heofixi,IJ;HOCTi BHKOpHCTaHWI o6qHc­

JIIOBaJibHO CKJia,IJ;HHX MeTO,IJ;iB rrorrepe,ll;HbOl o6po6KH 306pa)KeHb, 30KpeMa 

rrory)KHHX aHcaM6JiiB <PinorpiB BHCOKHX qacTOT. 

- Ha6yllu noOaJlbUiOZO p036UmKJl MeTO,[(H .n;ecrpyKJlil CTeraHorpaM, 

3aCHOBaHi Ha peKOHCTPYKJlil BHXi,IJ;HOrO BH,IJ;Y 306pa)KeH~-KOHTeHHepy 3a 

Ha~BHHMH ( 3aiDyMJieHHMH) ,[(aHHMH 3 BHKOpHCTaH~M MeTO,[(iB BapianiiiHOrO 

aHaJii3y 6araTOBHMipHHX CHrHaJiiB. Qe ,[(aJIO MO)KJIHBiCTb rri,IJ;BHIIJ,HTH TOqHiCTb 

rrapaMerpiB a,IJ;HTHBHHX 3aBa,IJ; Ta, Bi,IJ;ITOBi,IJ;HO, 3a6e3rreqHTH Ha,n;iiiey .n;ecrpyKJliiO 

o6po6JIIOBaHHX cTeraHorpaM. 

Ou,inKa ,[J.OCTOBipnocTi Ta HOBH3HH nayKosux pe3yJihTaTiB 
0rpHMaHi HayKOBi ITOJIO)KeH~ Ta BHCHOBKH o6rpyHTOBYJOTbC~ KOpeKTHHM 

3aCTOCyBaHH~M MaTeMaTJfqHOrO arrapaTy CTaTHCTHqHoro MO,[(eJIIOBaH~, MeTO,[(lB 

CITeKrpaJibHOrO aHaJii3y CHrHaJiiB, BHKOpHCTaHmiM IIOIDHpeHHX MeTO,IJ;iB Teopil 

orrTHMi3ani1 Ta Teopi1 po3III3HaBaH~ o6pmiB. OrpHMaHi TeopeT}lqHl . . 
HarrpalliOBaH~ Ta eKcrrepHMeHTaJihHl ,n;aHl He MlCT~Tb pe3yJioTaTlB, 

rrpe,IJ;CTaBJieHHX y KaH,IJ;H,IJ;aTChKiH ,[(HCepTaiJ;il 3,IJ;06yBaqa. 

j:(OCTOBipHiCTb pe3yJioTaTiB ,[(OCJii,[()KeHb IIi,IJ;TBep.n;~€TbC~ qHcJieHHHMH 

pe3yJioTaTaMH KOMII'IOTepHoro MO,[(eJIIOBaHH~ po60TH cyqaCHHX CTero.n;eTeKTOpiB, 

3aCHOBaHHX Ha aHaJii3i CTaTHCTJfqHHX Ta CITeKrpaJibHHX rrapaMeTpiB 306pa)KeHb. 

OrpHMaHi 3,n;o6YBaqeM pe3yJioTaTH y3rO,ll;)KYJOThC~ 3 TeopeTHqHHMH pe3yJioTaTaMH 

Ta ,[(OCJII,[()KeH~MH rrpoBi,[(HHX $axiBIJ;iB B rany3i CTeroaHani3y JlH$pOBHX 

3o6pa)KeHb. 

3uaqennH ,[J.JIH Teopii Ta npaKTHKH oTpnManux pe3yJihTaTiB 
Y XO,[(i BHKOHaH~ ,[(HCepTaJliHHOl po60TH po3p06JieHO HOBi MeTO,[(H, MO,IJ;eJii i 

3aco6H ,[(IDI rrpoBe,[(eH~ CHHTe3y BHCOKOTOqHHX CTero.n;eTeKTOpiB B YMOBaX 

o6Me)KeHOCTi arrpiopHHX ,IJ;aHHX IIJ,O,[(O BHKOpHCTaHOrO CTeraHorpa<PiqHoro MeTo.n;y . . . 
Ta 3M1Hl cTaTHCTHqHHX, crreKrpaJioHHX 1 cTpyKTypHHX rrapaMerpiB .n;ocm.n;~BaHHX 

306pa)KeHh B IDHpOKOMY .n;iaiia30Hi 3HaqeHb. 

BHKOpHCTaH~ 3ai1pOI10HOBaHHX MeTO,IJ;iB CHHTe3y CTero.n;eTeKTOpiB 

,n;o3BOJIHJIO cyrreBo (Ha 23%) rri.n;BHIIJ,HTH ToqHiCTh B~BJieHH~ cTeraHorpaM y 

Haii6iJihill CKJia,IJ;HHX BHITa,n;KaX rrpoBe,[(eH~ CTeroaHaJii3y JlH$pOBHX 306pa)KeHb, a 

CaMe BH~BJieH~ HeBi,IJ;OMHX CTeraHOrpa$iqHHX MeTO,[(iB Ta CJia6KOMy (MeHme 

1 0°/o) czyrreHIO 3arroBHeH~ 3o6pa)KeH~-KOHTeiiHepy cTero,n;aHHMH. Po3po6neHo 

rrporpaMHHH KOMIIJieKC ,[(IDI rrpOBe,IJ;eH~ CTeroaHani3y IlH<PpoBHX 306pa)KeHh, IIJ,O 

,[(03BOJI~€ aBTOMaTH3YBaTH BHplmeH~ IDHpOKOrO CITeKrpy 3a,IJ;a"IJ, IIJ,O CTOCYJOTbC~ 
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CHHTC3Y BHCOKOTOqHHX CTCfO,IJ;CTCKTOpiB, Ha,IJ;iHHOl ,IJ;CCTJ)YKIJ;il CTeraHorpaM llpH 

3a6e3neqeHHi MiHiMaJibHHX 3MiH CTaTHCTHqHHX napaMerpiB o6po6niOBaHHX 

306pa)I(CHb, BH3HaqeHIUI. ITOnO)I(CHIDI niKCeniB, BHKOpHCTaHHX )J;JUI. B6y,n;oByBaHHH 

CTero6iTiB TOIIJ;O. 

Pe3ynnTaTH ,n;HcepTau;iiiHo1 po6oTH BHKopHcTaHo B u;eHrpi .n;ocni.n;)l(eHb Ta 

po3po6oK «CaMcyHr PH):( IHCTHTYT YKpa!Ha» Ta KOHcrpyKTopcnKOMY 610po 

«lllTopM» Kill iM. IropH CiKopcnKoro npH BHKOHaHHi HayKoBo-.n;ocni.n;HHX po6iT. 

Po3po6neHi MCTO,IJ;H peKOHCTJ)YKIJ;il BHXi,IJ;HOfO BH,IJ;Y IJ;H<l>poBHX 306pa)I(CHb 3a 

HaHBHHMH ( 3arnyMneHHMH) ,IJ;aHHMH )1;03BOnHnH OTJ)HMYBaTH po6aCTHi OIJ;iHKH 

3HaqeHb CTaTHCTHqHHX Ta CITCKTJ)aJibHHX napaMerpiB IJ;H<l>poBHX 306pa)I(CHb, )1;JUI. 

BHpiiiieHIDI 3a,IJ;aq Y npaBniHIDI onepaTHBHOfO 3B 'H3KY Ta eneKlpOHHHX 

KOMYHiKau;iii JJ:CHC YKpatHH. Po3po6neHi MeTo.n;H BH3HaqeHIDI napaMerpiB u;H<l>­

poBHX CHfHaJiiB BllpOBa,IJ;)I(CHO B HaBqaJibHHH npou;ec MeXaHiKO-MaTeMaTHqHoro 

<l>aKynnTery KHY iM. Tapaca llieBqeHKa, Ka<l>e.n;pH TeneKOMYHiKau;iiiHHX Ta 

pa.n;ioeneKlpOHHHX CHCTeM Hau;ioHaJibHOro aBiau;iiiHoro yHiBepcHTery Ta Ka<Pe.n;pH 

iH<l>opMau;iiiHo1 6e3neKH Kill iM. IropH CiKopcnKoro. 

IlpOD03HU,ii liJ,O)J;O UO,l1;3JihiDOrO BHKOpHCT3HHH pe3yJihTaTiB 

0CHOBHHM ,IJ;OCHrHCHIDIM po60TH € p03p06Ka MCTO,IJ;iB CHHTC3Y 

CTCfO,IJ;CTCKTOpiB, 3,IJ;aTHHX 3a6e3neqHTH BHCOKY TOqHiCTb BHHBneHIDI CTeraHorpaM 

B YMOBaX o6MC)I(CHOCTi anpiopHHX ,IJ;aHHX IIJ;O,IJ;O BHKOpHCTaHOfO 

CTeraHorpa<l>iqHOfO MCTO,IJ;y Ta 3MiHi B IIIHpOKHX MC)I(aX CTaTHCTH:qHHX, 

CllCK1parihHHX i C1pYKTypHHX napaMerpiB ,n;ocni,IJ;)I(yBaHHX 306pa)I(CHb. 

Pe3ynnTaTH po6oTH MO)I(JTb 6yTH BHKOpHcTaHHMH .n;mr: 

- TeopeTHqHoro Ta eKcnepHMeHTaJinHoro .n;ocni.n;)l(eHIDI npo6neMaTHKH . . . 
BHHBneHIDI CTeraHorpaM B YMOBaX Bl,IJ;CYTHOCTl anplOpHHX ,IJ;aHHX IIJ;O,IJ;O BHKOpHC-

TaHOfO cTeraHorpa<PiqHoro MeTo.n;y; 

- po3p06KH MCTO,IJ;iB BHnyqeHHH llOBi,IJ;OMneHb, B6y,n;oBaHHX ,11;0 CTeraHorpaM, 

3 MeToiO 1x no.n;aJinmoro aHaJii3y a6o )J( ni.n;MiHH; 

- BH6opy e<t>eKTHBHHX MCTO,IJ;iB )J;CCTJ)YKIJ;il CTeraHorpaM npH 3a6e3neqeHHi 

MlHlMaJibHHX 3M1H CTaTHCTHqHHX Ta CllCKlpaJibHHX napaMeTpiB 306pa)I(CHHH­

KOHTCHHepy; 

CTBOpeHIDI BirqH3IDIHHX CHCTCM BHHBnCHIDI i npOTH,IJ;il po6oTi 

CTeraHorpa<l>iqHHX CHCTCM 3B'H3KY, e<t>eKTHBHiCTb K01pHX He nocryna€TbCH 

npoBi,IJ;HHM KOMepu;iHHHM piiiieHHHM; 

- ni,IJ;BHIIJ;CHIDI TOqHOCTi po60TH cyqaCHHX KOMITneKCiB BHHBneHIDI 

npHXOBaHHX KaHaJiiB 06Miey KOH<l>i.n;eHIJ;iHHHMH ,n;aHHMH Mi)l( KOpHCryBaqaMH 

iH<l>opMaiJ;iHHO-KOMYHiKaiJ;iHHHX CHCTCM, 30KpeMa COQiaJibHHX Mepe)l(, cepBlClB 

eneKrpOHHOI nomTH, cny)l(6 36epiraHHH MYnnTHMe.n;iiiHHX .n;aHHX TOIIJ;O. 

3araJihHa ou,iuKa ,lJ;HcepTau,ii. 

):(HcepTau;iiiHa po6oTa TiporoHOBa Jl:MHrpa OneKcaH.n;poBHqa 

«CrpyKTypHHH CHHTe3 Ta napaMe1pH:qHa OllTHMi3au;iH MCTO,IJ;iB no6y,n;oBH 

CTCfO)J;CTCKTOpiB ,IJ;nH QH<l>pOBHX 306pa)I(CHb» € 3aBepiiiCHOIO HayKOBO-,IJ;OCni,IJ;HOIO 
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npau;e10, .HKa IIOBHiCTIO Bi.l(IIOBi.l(ae BHMOraM IIII. 7, 8, 9 «flOp.H,Z:U<y IIpHCY.Zl)KeHH.H 

Ta II036aBJieHH.H HayKOBOrO CTyiieH.H ,l(OKTOpa HayK» 3aTBep,l()l{eHOrO IIOCTaHOBOIO 

Ka6iHeTy MiHicTPiB Y KpaiHH Bi.l( 1 7 JIHCTona.l(a 2021 p. NQ 1197, a ri aBTop, 

TiporoHOB .l(MHTPO OJieKcaH.l(pOBHll, 3aceyroBye npHcy,l()l{eHH.H HayKoBoro 

CTyiieH.H ,l(OKTOpa TeXHlqHHX HayK. 

Ha ni.l(cTaBi pe3yJII>TaTiB TaeMHoro roJIOCYBaHH.H Ta npuiiH.HToro BHCHOBKY 

cneu;iaJii3oBaHa BqeHa pa.l(a npHcy.l()l{ye TiporoHcmy .l(MHTPY OJieKcaHJJ.pOBHqy 

HayKOBHH CTyiiiHh ,l(OKTOpa TeXHiqHHX HayK 3a CIIel(iaJII>HiCTIO 05.13.21 -
CHCTeMH 3axHCTY impopMau;il. 

lOJIOByiOqHH Ha 3aCiJ(aHHi 

CIIel(iaJii30BaHOl BqeHOl pa,li,H 

3 npHcy.l()l{eHH.H HayKoBoro 

CTYfleH.H ,l(OKTOpa HayK 

):(.26.002.29 

BqeHHH ceKpeTap 

CIIeQiaJii30BaHOl BqeHOl pa.l(H 

3 IIpHCY.l()l{eHH.H HayKOBOrO 

czyneH.H ,l(OKTOpa HayK 

BqeHHH ceKpeTap 

KTII iM. Irop.H CiKopci>Koro 

M. II 

OJieKciii HOBIKOB 

AHJJ.piii IIIEJIECTOB 

BaJiepi.H XOIDIBKO 

11 
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