BIII'YK
O(QIUIHOro0 ONOHeHTS
KAHIH/ATa TEXHIYHUX HAYK, JOLEHTA, 3aBiAyBaya ka(peapu MoOIIBHUX Ta

B1ACOIH(OPMALIHHIX TeXHONOT ] /lepixasHoro yuisepcurery indopmariiHo-

KOMYHIKAIHHUX TexHonorii [anaran Haraii BikTopiBu#

Ha nucepTauiiiy podory IleBuesa Bianncnapa IropoBuua
Ha TeMy «Metoamn onTumisauii inTerposanoi cuctemu B1IEOCTIOCTEPEIKEHHS 3

CIIEMEHTAMM aHaI3y JaHMX)»
PCACTABICHY Ha 3100y TTS CTyneHs nokTopa ¢inocoii
y ranysi 3naub 17 «Enektponika ta TENEKOMYHIKALII»
3a cneulaneHicTio 172 «TenekomyHikarii Ta pagloTEXHIKa»

AKTYanbHICTH TeMH aAHCepTANii

CyuacHi iHTErpoBaHi cucremu BIACOCIIOCTEPEIKSHHS MEPECTATH OYTH JHMIle
3ac000M (ikcawii Ta 36epiranus BlAeoIHpopMaii. V npaktuui 3abe3neyeHHs 06 €kTin
KPUTHYHOT 1H(QPACTPYKTYpH, TpaHCHOpTY, MPOMHUCIIOBHX IIANPHEMCTB, JTOTICTHYHUX
KOMIUIEKCIB Ta aAMIiHICTPATHBHHUX OyjiBenb BOHH A€fail 4YacTille BHCTYNAOTh
CKJIAIHUMH [MpOrpaMHO-anapaTHUMH KOMITJICKCAMH, 10 [MOEAHYIOTh
B1I€OCIIOCTEPEIKEHHH, BIJI€OAHAJIITUKY, CHCTEMH KOHTDOIIKO JOCTYIY, OXOPOHHY Ta
MOKEKHY CHTHAN3AUII0, 30BHIWHI iHpOpMaLiiiHi CKCTEMH, 3aco0M aBTOMAaTH3aLli
pearyBaHHs Ta IHCTPYMEHTH aHAITHYHOT 0OPOBKM marix.

3a TaKHX yMOB €(EKTHBHICTb iHTErpOBaHOI CHCTEMH BIAEOCTIOCTEPSIKEHHS He
MO’KE€ BH3HA1aTHCA JIMLIE KUIBKICTIO KaMep, MapamMeTpaMH BileOrnoToKiB a6o BAPTICTIO
obnmanuanHis. BoHa 3amexuTs Bix CYKYITHOCT!  TeXHIYHHX, EKOHOMIYHHX |
(QDYHKLIOHATBHUX MapaMeTpiB, a TAKOK BiJ SKOCT] POOOTH AHANITHYHHX IHCTPYMEHTIB,
HABAHTAKCHHA  HA  ONEpaTopa, KIMBKOCTI  MPOTYIIEHHX IHUMICHTIB,  piBHS
MaciiTabOBaHOCTI, BIAMOBOCTIHKOCTI Ta MOYKIIHBOCTI 1OTATBIIONO PO3BHTKY CHCTEMH.

Jucepramina pobora IleBneBa Biamucnaga Iroposuua wa Temy «Meromnu
ONTHUMI3ALIT IHTErPOBAHOI CHCTEMH BiZEOCTIOCTEPEIKEHHS 3 /IEMEHTAMK AN I3y NaHHX»
€ aKTYyalIbHOK y 3B’A3KY 31 3pOCTAaHHAM MOTPEOM Yy po3pobnenHi Ta BIOCKOHAJICHH]
METO/IB ONTHUMI3aLii, AKI 3a0€3MeuyroTh MiABHILIEHHS e(pEeKTHBHOCTI QYHKIIOHYBaHHS
IHTEJIEKTYaIbHUX CUCTEM Oe3reKH, ONEPATHBHY 00pPOOXY 3HAUYHMX 0OCSTiB BIACOJAHUX .
aBTOMaTH30BAHWH aHAII3 MOAIN Ta MIATPUMKY NPUIHHSTTS PILIEHB Y peanbHOMY yaci.
3Ha4yH1 00CATH BIJCOJAHMX, HEOOXINHICTS OTEPATHBHOTO pearyBaHHs Ta iHTerpauii 3



iHIMMK  iHDOPMALiHHO-KOMYHIKAUIHHAMY ~ cHCTeMaMK  TOTPedyroTh  po3podseHH
METO/IIB ONTHMI3alLlii ¥ aHaNi3y JAHMX s MiABMIIEHHS AKOCTI (yHKIIOHYBAHHA TaKHX
cucteM. TemaTuka JMCepTALIMHOrO JOCTIUKEHHS BIAMOBIJAE aKTyalbHHM 3dBJIaHHAM
OLIiHIOBAHHS TA [T ABUILEHHS e)eKTHBHOCTI, a TAKOIK YIOCKOHAICHHS CY4aCHUX MIIXO/IIB

L

10 TPOEKTYBAHHS WLIAXOM PO3POOKH iHTErPaIbHOTO METOMY OLIHKH €(EKTHBHOCTI H
ONTHUMI3AL] IHTErPOBAHUX CHCTEM, sKI MalTh Ccreuu@iyHdl BHMOTH /10 IKOCTI,
crabinbHocTi Ta Macmrabosanocti. Came TOMy TeMa JAMcepTauil € CBOEYaCHOIO,
NPAKTHYHO 3HAYYLIOW TA TAKOK, WLIO KOPETIE 3 CydaCHUMM MOTpebamu raysi
TEJIEKOMYHIKALiM, pagioTexHiku, KiOepdi3suyHMX CHCTEM Ta BIANOBIZAE CyYaCHAM
TEHJCHLISAM PO3BUTKY IHTEIEKTYAIbHUX CHCTEM OE3MEKH.

HOBH3HH

HaykoBi pesynbratd auceprauiiiHoi poOOTH € JIOTIYHO [10B A3aHHMH 3
MOCTABJICHOI) METOK Ta CHPAMOBaHI HA pPO3B sA3aHHA AaKTyaJlbHOr0 HAayKOBO-
NPUKJIAJHONO 3aBJAHHSA - PO3POOJEHHS METOAY KOMIUIEKCHOrO OLIHIOBAHHA Ta
ONMTHMI3aLil iIHTErPOBAHOI CHCTEMH BiJEOCIIOCTEPEKEHHS 3 €IEMEHTAMM aHaI3y JaHHX.

Jlo HaWOIbII BarOMHMX pPe3yJbTaTIB CJIIJ BIIHECTH YAOCKOHAJIEHHS MIAXOAY 10
OLIHIOBAHHSA €(MEKTHBHOCTI IHTErPOBAaHMX CHCTEM BIJEOCIOCTEPEKEHHA IIIIXOM
Mepexoy Bi 130JIbOBAHOI0 aHATI3y OKPEMHX MOKa3HHMKIB J0 0araTOKpUTEPIAIbHOIO
aHaJIi3y, AKKH MOEIHYE TEXHIYHY, EKOHOMIYHY Ta (DYHKLIOHAJIBHY CKJIaZ0BI.

Brnepmie po3pobneHO MareéMaTH4YHy MOZENb IHTErpalbHOI  €(PEKTUBHOCTI
IHTErPOBAHOI CHCTEMH BIJEOCIOCTEPEIKEHHS, Y SAKIH JIOKAIbHI MOKa3HUKH TEXHIYHOI,
eKOHOMIYHOI Ta (YHKUIOHAIBHOI €(EKTHBHOCTI arperyrwTbCss B y3arajlbHEHHMH
iHTerpanbHuid  kputepid. Lle cTBOprOE (OpMani30BaHy OCHOBY MUl MODPIBHAHHS
aIbTEPHATHBHUX KOH(QIrypaLli CHCTEMH.

Briepuie 3anpornoHOBAHO METO/ ONTHMI3alll KOH(Irypawll IHTErpOBaHOI CHCTEMH
BiIEOCTIOCTEPEKEHHS, 1110 BPAaXOBY€ BX1/IHI MapaMeTpu 0a30B01 KOHIrypauii, 0mycTHMI
niana3’oHy iX 3MIHM, 30BHIIIHI OOMEXEHHs MPOEKTY, BIUIMB BIJACOAHATITHKH, KPUTEPII
HAaBAaHTAKEHHs Ha OlepaTopa Ta OYlKyBaH1 BTPATH Bl IIPONMYLIEHUX 1HIHICHTIB.

[Topanbuioro po3BUTKY HaOysIM MporpaMHi 3aCO0H MATPHUMKH NPHHHSATTS PILLIEHb
o0 OLiHIOBAHHSA e(eKTHBHOCTI 0a30B0I KOH(DIrypauii Ta BHOOpPY paunioHaNbHOI
aNbTEPHATHBU B MEXKAX 3aJaHHX OOMEIKEHB.



YCl  HayKOBI TBEP/UKEHHS, BHCHOBKH Ta peKOMEHauli, BHKIAAEHI B
AMCEPTAIMHOMY  JIOCHIDKEHHI, € apryMeHTOBaHMMHM Ta JOCTOBipHMMH. Lle
MIATBEPKY ETCS KOPEKTHO CHOPMYJIbOBAHMMH 3aBJAHHAMM, BUKOPUCTAHHAM CYYaCHUX

MAaTEMATHYHHX METO/IB, a TAKO iXHBOK BiJAMOBIJHICTIO 3arajJbHOBIAOMHM HAyKOBHM
1AXO01aM.

Baxnuso, 1m0 aBrop BpaxyBaB He TUNBKM  TEXHIYHI  MapameTpw
BIACOCTIOCTEPEKEHHSA, a M HacmAkd XMOHMX cChpaimBaHb, MPOMYCKIB MOAIA T4

HABAHTOKCHHA HA ONEPATOPCHKHH IMEPCOHAN, 10 HAOIMIKYE JOCTIKEHHS A0 pealbHO1
MPAKTHKH EKCIUTyaTalli TAKKUX CUCTEM.

Ouinka 3micTy auceprauii, ii 3aBepumenicTb Ta A0TPUMAHHSA NPHHLUHIIB
aKaaeMIvHol 100povecHOCTI

Jucepramiiia poboTa Mae JOriuHy CTPYKTypy Ta CKJIAJa€TbCd 31 BCTYIY,
YOTHPBOX PO3IUIIB, BUCHOBKIB, CIIMCKY BHKOPHMCTAHHX JKEPEN 1 A0AaTKiB. Y BCTYII
OOTPYHTOBAHO AaKTyaJbHICTh TEMH, BH3HAYEHO METY, OO0 €KT, MpPEAMET 1 METOIH

JOCHIDKEHHS, CPOPMYIbOBAHO HAYKOBY HOBHM3HY Ta MPAKTHYHE 3HAYEHHS OJEPIKAHUX
pE3yJIbTaTIB.

Y mepuioMy po3aluIl MPOBEACHO aHali3 Cy4YaCHHX IHTErpPOBAHMX CHCTEM
BIIEOCIIOCTEPEIKEHHS,  apXITEKTyp 1iX NOOyZOBH, MOXIHBOCTEH 3aCTOCYBAHHS
BIZICOAHAJIITHKM Ta ICHYKOUYHX MIAXOMAIB 0 OLIHIOBAHHA €(PEKTUBHOCTI TAKUX CHUCTEM.
PosrnsHyTo UeHTpami3oBaHl, posmoaineHi, riopuaHi, EDGE/NVR ta xmapsi
apX1TEKTYPH, BU3HAYEHO iX NepeBary, 0OMeXEeHHs Ta BIUIMB Ha MOAANIBLIY €KCILTyaTaLlio.

Y apyromy po3aunl ¢(OpMOBaHO KOHLENLIO €(PEKTUBHOCTI IHTErPOBAHOI CUCTEMH
B1JIEOCIIOCTEPEIKEHHA, BH3HAYEHO CHCTEMY KPHUTEDIiB, MOOYyA0BAHO IHTErpaIbHUI

KpUTEp1d e(QEeKTHBHOCTI Ta 3alpoOINOHOBAHO 3arajbHy JIOTIKY METOAY ONTHMI3aLlii
KOH(DIrypauii.

Y TperboMy pO3/lIl BAKOHAHO MaTeMaTH4YHy (popMani3aiiio napaMeTpiB CHCTEMH,
po3p0o0JIEHO MOJENb IHTErpaibHOI €(PEKTUBHOCTI, OMUCAHO HOPMYBAHHSA [mapameTpis,
BaroBi Koe(ill€HTH, JTOKaIbH1 QYHKIIT €PEKTHBHOCTI, @ TAKOK MATEMATHYHO BPAXOBAHO
BILIMB AKOCTI POOOTH MOJYJNIB BIACOAHATITHKH HA TEXHIYHY, EKOHOMIYHY Ta
(hyHKIIOHAIBHY CKJIaJ0BI.

Y yerBepTOMY PO3/LI NMPEACTABIEHO EKCIIEPUMEHTAIBHY MEPEBIPKY 1 BasiAaLlito
3aIIPOIIOHOBAHOI0  METOJy, HAaBEAEHO JIEMOHCTPALIHHWHI  pO3paxyHOK  0a30BOi



KOH(DIrypauii, nporpamuy peanizaiiio, pe3yabTaTH ONTUMI3allil Ta MOPIBHAIBHUH aHaII3
0a30Boi i onTHMI30BaHOi KOHDIrypauiii.

3MICT pobOTH BIAMOBifAE 3asBieHiil TeMi, a PO3ALIM AMCEPTALiiHOI POOOTH
MOCII0BHO PO3KPUBAIOTH JIOTIKY JAOCTiIKEHHA - BiJl aHali3y NMpeAMETHOI 001acTl Ta
MOCTAHOBKHM 3a/a4i 0 PO3POOIEHHS MOAENI, AIrOPUTMY, MPOrPAMHOTO MPOTOTHITY #
CKCIIEPUMEHTAIBHOI NEPEBIPKH OTPUMAHHUX PE3yJIbTaTIB.

Po6oTa chpaBnsie BpakeHHA CAMOCTIHHOTO 3aBEPUIEHOTO AOCTIUKEHHA. Y
TMCEPTAliiHii  POGOTI BHKOPHCTAHO CydYaCHi METOAM CHCTEMHOrO  aHami3y,
MaTEeMaTHYHOr0 MOJEIIOBaHHA, OaraToOKpUTepiabHOrO OLIHIOBAHHA, HOPMYBAHHA Td
ONTHMI3aLiiHOro mowmyky. OCHOBHI MOTOXKEHHS PoGOTH anpobOBAHO Yepe3 HayKOBI
myOsKauli Ta mpakTHYHY peai3aiiio NporpaMHoro mpoTOTHITY.

Marepian BHKIQIEHO i3 MOCHIAHHAMH Ha BUKOPUCTaH1 [KEPea, O CBIAYHUTH MPO
JOTPHMAHHs TPHMHLMIIIB aKaaeMiyHoi aobpodecHocTi. OTpuMaH1 pe3yabTaTd MarTh
HAayKOBY Ta MPHKJIAAHY LIHHICTb U1 NPOEKTYBAHHA, BIIPOBAIKCHHS, MOJIEpHI3aLll Ta
MOPIBHSAHHS IHTETPOBAHUX CUCTEM B1J€0CIIOCTEPEIKEHHS.

MoBa Ta CTHJIb BHKJIAEHHS Pe3yibTaTIB

JlucepraniiiHa poboTa HanmMcaHa yKpalHCbKOK MOBOKO 3 IOTPUMAHHAM 3arajlbHHUX
BUMOT aKaAEMIi4HOrO CTUII. BHKIam Marepially € IOCITIZOBHHM, CTPYKTYPOBAaHHUM 1
JIOCTaTHBO aPI'YMEHTOBAHUM. ABTOP KOPEKTHO BUKOPUCTOBYE TEPMIHOJIOTIIO, I10B A3aHY
3 IHTErPOBAHMMH CHCTEMaMHM BIJEOCIOCTEPEKEHHs, BIIECOAHAIITUKOK, MaTEMAaTUUYHHM
MO/IETFOBAHHAM, OAaraTOKpUTEPlaTbHUM OLIIHIOBAHHIM Ta ONTHMI3ALIEO.

Texcr MICTHTH HEOOXIZAHI PHUCYHKH, TaOMMI, (OpMaTI30BaHl 3aJIEKHOCTI Ta
[MOSICHEHHSA J0 HHUX, L0 CHPHUSE PO3YMIHHIO CYTHOCTI 3ampONOHOBAHHX PIIIEHb.

BUCHOBKH [0 PpO3AUIIB Y3rOMKYIOTHCS 31 3MICTOM IMPOBEAEHOIO OCIIUKEHHS Ta
MM ATBEPAKYIOTh 3aBEPILEHICT OKPEMHUX ETaIlB POOOTH.

Henouiku Ta 3ayBaKeHHs 10 AHCePTALINHOI po0oTH

[To3UTHBHO OLIIHIOIOYH NIPEACTABIIEHY AUCEPTALIIHHY POOOTY, BBAXAKO 3a JOLIJIBHE
BIJ3HAYNTH HH3KY 3ayBOKEHb 1 DEKOMEH/ALIH, SIKI MOXYTb OyTH BpaXxoBaHi aBTOPOM v
MoAaNbIIMX HAYKOBUX JOCIIIKEHHAX Ta MPAKTHYHHX PO3POOKaXx:

1.V nuceprauiitHii podoTi baxaHo 0yJ10 O mupIIe pOSKPHTH 0COOIHBOCTI OLIHIOBAHHS
SKOCTI B11€0300pa’keHHs Ta 11 BIUIMBY HA TOYHICTh aHATITHYHHX JETEKTOPIB.



2. louuibHO | B Bi
MO /A Oy10 6 poswmpuTH nepesix [IPHUKJIA/IIB Bl€OAHAIITHYHMX 3a/1a4, IS AKKX
KE 3aCTOCOBYBATHCA 3aNPONOHOBAHMI METO/I OLIIHIOBAHHA €(PEKTUBHOCTI.

3..¥ 1] -
PO3ALIL, NPUCBAYEHOMY BIUIMBY NMOMMJIOK aHATITHKH, BapTo Oyiao O AojatH

OKPEMHMH aHami3 PI3HUX THIIB XMOHMX CHpailoBaHb Ta iX HEOJHAKOBOrO BIUIMBY Ha
poboty oneparopa.

4. Meronuka excrnepumenTanbHOI nepesipku Morsia 6 OyTH AeTanbHilie ONMMCaHa B

YaCTUH1 BHUXIAHUX NPHUIYLIEHb, HA OCHOBI AKHUX copmoBaHO 0a30BY KOH(pIrypario
CUCTEMH.

5. TlepcniekTUBM MOAANBIIMX OCIIDKEHD AOUIIBHO Oyn0 O MOMOBHUTH MUTAHHAMH
BUKOPUCTAHHS MAIIMHHOIO HAaBYaHHS /Ui aBTOMATHYHOrO KOPHIyBaHHA BarOBHX
KOe(I1LIEHTIB KPUTEPIIB.

HaBeeHi 3ayBakKeHHs HE 3HH)KYIOTh HAYKOBOI Ta MPaKTHYHOI [IHHOCT] JMCepPTaLIHHO]
poOOTH, MAIOTh PEKOMEHIANIHHMIA XapakTep 1 MOXKYTh OyTH BpaxoOBaH1 B MOJAIBIIHX
OCIIIKEHHSAX.

BHCHOBOK Npo AHcepTAUiiiHYy Po0OTY

Jluceprauiiina pobora IlesneBa Braaucnasa IropoBnua Ha TEMYy «Meroau
ONTHMi3alli iHTErPOBAHOI CHCTEMH BiIEOCIIOCTEPEKEHHS 3 EIEMEHTAMH aHAMI3y TaHHX)
€ 3aBeplIEHHM, CaMOCTIHHO BMKOHAHUM HAyKOBHM NOCTIIKEHHSAM, L0 MICTHTH HOBI
HAYKOBI pe3yJIbTaTH, sKI CIpsAMOBaHI Ha pO3B sA3aHHA aKTYyaJIbHOr0 HAyKOBO-
IPUKJIQAHOTO 3aBJAHHS KOMILIEKCHOTO OLIHIOBAHHSA Ta OINTHMI3ALll IHTErPOBAHUX
CHCTEM BiZIEOCIIOCTEPEKEHHS 3 €IEMEHTAMHU aHaJlI3y NaHHX.

YV  poboTi  3ampoONOHOBAHO ~ METOA  0AaraTOKPUTEPIATBHOTO  OLIHIOBAHHS
e)eKTUBHOCTI, PO3POOJIEHO  MaTeMaTH4Hy  MOZAEb IHTETPAJIbHOrO0  MOKAa3HUKA,
cOPMOBAHO AITOPUTM BHOODY paioHaabHOI KOH(Irypauil Ta CTBOPEHO MPOrpaMHHH
[POTOTHIT I TPAKTHYHOTO 3aCTOCYBAHHs 3aIPONIOHOBAHOrO MIXOOY.

OrpuMaHi pe3yJIbTaTH MAIOTh HAYKOBY HOBH3HY, IPAKTHYHE SHAYCHHA Ta MOXKYTh
6yTH BUKOPMCTaHI Mijl 4aC MPOEKTYBAHHs, MOJCPHI3ALI], MACIITA0yBAHHS 1 TIOPIBHSAHHS
iHTErpoBaHMX CHCTEM BIJI€OCTIOCTEPEXKEHHS Ha O0’€KTax pI3HOro Mmacwrady Ta
MPU3HAYEHHA.

3MiCT, CTPYKTypa Ta PiBeHb ONpPALIOBAHHS AMCEPTALlll BIANOBIAAIOT BUMOTaM 10
HaykoBo-kpatiikauiinux pobiT Ha 3100yTTs CTyneHs AOKTopa (uiocodii. Asrop
[POJEMOHCTPYBAB 3JATHICTh /10 CAMOCTIHHOTO BHKOHAHHS HAYKOBHX JOC/IIKEHb



popmanizawii cknanHux IH)KEHEPHMX 3a7a4y Ta AOBEAEHHA OTPUMAHMX PE3YIbTaTIB [0
MPOrpamMHoi peasizauii.

Beaxaro, mio auceprauiitna po6ora IleBneBa Brnaaucnasa IropoBuya BiANOBIIaE
BCTAHOBJIICHHM BHMOraMm, a 11 aBTOp 34CAyroBy€ Ha MPUCY/DKEHHSA CTYINCHA AOKTOP4
binocodii 3a crewianbuictio 172 «TenekomyHikamii Ta pamioTexHika» raiysi 3HaHb
I'7 «EnextpoHika ta TenekoMyHiKawii».

OQ1uiiHWI OTIOHEHT:

KaHAUAT TEXHIYHUX HayK

JIOLIEHT, 3aB1ayBay Kadeapu

MOOLIBHHUX Ta B1A€01H(GOPMALIHHHUX
TEXHOJIOT1H, /lep)kaBHUM YHIBEPCHUTET
IHpOpPMALIHHO-KOMYHIKALIIHHUX TEXHOIOT1H

-~ Haramsa 'AJIAT'AH

Higmac M 4 %’”’VWW
3ACBI/TYYIO

YueHHH cekperap v
JlepAKagHOro yHiBepCHTETY
iHpopmailiiHO-KOMYyHIKAILIHHUX TexHoMOTriiH!
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