





obnagHanns. Sk eqeMeHT KoMmiekcHoT cueremu kortpoo CTO, 3aMpONOHOBAHO
BLAMOBITHY i€papXiuHy CTPYKTYypy CHCTEMH KOHTPOJIO 3abpymHeHHS MOBITpS,
0COOJIMBICTIO K0T € (DOPMyBaHHS BiNNOBIAHMX JAHHX HA DPI3HHX 1epapXigHuX
PIBHSX Ta Ha/IaHHS JOCTYITY A0 HUX BiAMOBIIHAX IPYT KOPHCTYBAUiB. Cdopmosano
METy, 3a/1a4i Ta BAMOTH /IO IAHUX CHCTEMHU KOHTPOITIO 3a0py THEHHS TOBITPS.
3anponoHOBani MaTeMaTHuHi MoZeli Mols 3a0pyJHEHHS MOBITPS y BHII
BEKTOPHOI'O BUIMA/KOBOIO M0Jis, HEOAHOPIIHOTO 3a MPOCTOPOBUMH apryMeHTaMH,
HECTALlIOHAPHOTO B YaCi, T TAKOr0, 110 3a1eKHUTh BiJl BIUTHBY Pi3HUX (AaKTOPIB.
3anp0n0HOBaHa CUCTEMaA TBEPAXKEHB BU3HA4YEHHS 3aB/aHb BHKOPHUCTaHHA
pecypeis iHpopMaLiifHO-BUMIPIOBAILHUX TEXHOIOMIH Ul BUPILIEHHS Tpo6iem
€HEepPreTHYHOT IH(POPMATHKH, OCHOBOIO SIKOI € EPBUHHI J1aHi, 30KpeMa i J1aHi cHeTeM
KOHTPOJIHO 3a0pyAHEHHS MOBITPSL.
Tpemiii po30ii npUCBSIYEHO PO3BUTKY METO/IIB CTATHCTHYHOTO ONPALIIOBAHHS
JIaHUX KOHTPOJIO CHCTeMHU 3a0py/IHEHHS TOBITPS.
3anp0HOHOBaHO AJITOPHUTM ﬂ,OCHiﬂ}KEHHH BIIJIMBY CKJIQODOBHUX €HEPreTHYHOTO
OanaHcy Ha BUKMUAM 3a0pyOHIOIOUUX DPEUYOBHH B MOBITPA, WO 0a3yeTbcs Ha
BUKOPUCTAHHI TeOpil KOpensuiifHoro aHaizy.
3anpornoHoBaHi alrOPUTMH OMNPALOBAHHSA AaHUX KOHTPOJIO 3a0pyaHeHHS
MOBITPS 3 BUKODUCTAHHSI perpeciiHOro Ta JuchepciiHoro aHamizy, Mo
peani3yloThcsi 3 BHKOpUCTaHHSM Kputepiis Dimepa, Exrtona, TiteeHa-Mypa-
bekmana, baptiera, Koxpana, Heiimana-Ilipcona, brica-Koxpana-Trroki, Xaprii,
Kenyena-Jlecni-bpayha.
3anponoHOBaHO MATPUYHHMI METOA BHM3HAYEHHS MONIOHOCTI  JAHHX
BHMIPIOBAJIbHUX MOZYJIB U1l KOHTPOJIO 3a0pyIHEHHs IMOBITPA, IO I03BOJISE
KUIBKICHO Ta SKICHO OLIHWUTH napameTpu (QYHKIIOHYBaHHS 3ac00iB KOHTPOIIO Ta
cpopmyBaTH npodiTi pETPOCIEKTHBHMX MaHUX 115 BAOpaHHX 00’ ekTiB. [IpoBeneHo
BepH(iKallilo 3aMpONOHOBAHOTO METOAY 3 BHKOPHUCTaHHSM JaHHMX JePiKaBHOT
CHUCTEMH KOHTPOJIHO 3a0py/IHEHHSI MOBITPSI.
3anponoHOBaHO METOA NPOTHO3YBaHHs 00€MHOI KOHLEHTpalii KHCHIO B
TOBITPI, 0 0a3y€Thesl HA BUKOPUCTAHHI BH3HAYEHOT ()YHKLIOHATBHOT 3aJIE5KHOCTI.
Jlauunii meton Moxe OyTH BHKOPDHCTAHHH B €HEpreTMUl IS HalallTyBaHHS
ONTHMAJIEHUX MNapaMeTpiB (YHKIIOHYBAHHS KOTE/IbHUX arperaTtiB, a TaKOXK B
MeJIULIUHI, arpapHOMY CEKTOPI, EKOJIOTIT TOLIO
Yemeepmuu po30in npucBIHEeHO METOIMYHMM OCOOIMBOCTAMMU JIOKATI3ALil
JuKepen 3adpyaHeHHs Ha 6asl NPOCTOPOBO-PO3raTykeHoi 6e31poToBOi ceHCOpHOT
MepeKi.
PosrisinyTo 0co0MMBOCTI TOMHUPEHHS 3a0pYIHIOIYNAX PEYOBUH HA OCHOBI
MaTeMaTUYHOro  OMUCaHHS  PIBHSHHS  TypOyientHoi audysii. [lposeneni



TEOPETHYHI PO3PAXyHKH PO3NOALLY KOHUEHTpalii 3a0py/ HIOIUUX DPEYOBHH B
noBiTpi C Ha BiACTaHI X Bil TOYKOBOro JuKepena pi3Hoi BUCOTH H.

3anporoHOBaHO BMKOPUCTaHHs 130TPONHOI Ta aHizorpomHoi [ aycoBux
Mozneneidl ans moOymoBH (GyHKIUIH IIIBHOCTI PO3NOALLY HANPAMY BITPY, IO
NO3BOJISIIOTh  BU3HAYUTH MEPEBAKHHUN HANPSIM MOLIMPEHHS 3a0pyaHIOIOUYHX
PEYOBHH, 1110, B CBOIO 4Yepry, AO3BOJISE JOKAII3yBaTH 30HY PO3MIIEHHS JkKepena
3a0pyaHeHHs atMochepH.

3anpononosaHi onTUMi3alifiHi MaTemMaTWuHi Moneni IS BHpilLEHHS
obepHeHOI 3ama4i eKONOTiYHMX JOCIIMKeHb, a came JoOKamisalil jkepena
3a0py/IHCHHA Ta BW3HAYEHHs] KOHUEHTPauil BUKMIB 3a0pyIHIOIOYHX PEYOBMH.
Po3spobneno Monuodikauio kinacuuHoro meroay HbloToHa 1 3HAXOMKEHHS
YHCENBHOTO PO3B’A3Ky MOOYIOBaHMX MaTeMaTHYHUX Mojeneil igenTHdikauii
napameTpiB mkepesia 3a0pyJHEHHsS MOBITPS, MO NO3BOJMTH 3HAYHO CKOPOTHTH
KiTBKICTh OOUMCIEeHb Ta MPUIIBUALIMTH JIOKANI3aLli0 JKepeia 3a0py 1HeHHS.

Y n’amomy po3dini HaBeneHa amapaTHO-NPOrpaMHa peanizallis CHCTeMHU
KOHTPOJIO 3a0pyaHeHHs MNOBITpS Ha 0a3i 0e31poToBOI CEHCOPHOI Mepeki.
3anponoHoBaHa ejleMeHTHa 0a3a BUMIPIOBAIbHUX MOIYJIiB, 10 MOXKE 3MiHIOBATHCH
B 3aJI€KHOCTI BiJI 10Tped CHCTEMH KOHTPOUIHO. PO3IIsIHY T XapakTepUCTHKH KIIbKOX
THMIB HEJOPOTHX CEHCOpIB, 10 MOXYTh OYTH 3aCTOCOBaHI. 3alpPONOHOBAHO
BUKOpHCTaHHA mesh-3B’ 513Ky, 1o 0a3zyeThes Ha TexHodorii Wi-Fi, sik 6azosoro y
CHCTeMi KOHTPOJIO 3a0py IHEHHS MOBITPS, 10 BUKOPHUCTOBYE low-cOSt ceHCOpH.

Pospobnena  crpykTypa mporpaMHOro makeTy CHCTEMH  KOHTPOJIS
3a0py/IHEHHST TOBITPs, IO 0a3yeThcss Ha BUKOpUCTaHHI 4-x 6mokis: 1) Gioky
KepyBaHHs; 2) OJIOKY CTaTUCTHUYHOIO OMpaIOBaHHS HaHUX; 3) 00Ky Bi3yasizamil
iH(opmauii; 4) 6noky B3aemomii 3 anaparHuMm 3ade3revyeHHsM. 3amporoHOBaHA
CTPYKTYpa 00Ky CTaTUCTUYHOTO OMPALIOBAHHS JaHHX KOHTPOJIIO, L0 CKIIAIA€ThCH
13 nigbI0KIB NonepeHLOro ONpalloBaHHs JAaHHUX, OJIOKY KOpeNsiiiiHOro aHamisy,
010Ky perpeciiiHOro aHajizy Ta OJIOKy AMCHEpCiiHOro aHaizy.

3anponoHOBaHO AJTOPUTM BU3HAUEHHSI TEXHIYHO! CHPABHOCTI CEHCOPIB
BHMIPIOBANILHUX MOJIYJIiB CHCTEMH KOHTPOIIO 3a0pyIHEHHS TIOBITPsL, W10 Ga3yeThes
Ha BHKODHCTAHHI CTaTUCTHMYHHUX XapaKTePUCTHK BHOIPOK AaHUX (KoediuieHTa
nerepminauii R”, posmaxy R Ta koediuienra papiauii C,).

3anponoHoOBaHO BUKOpHCTaHHs Oe3mutoTHux nitansHux anapatiB (BITJIA) sk
naaropM [Uld BHUMIPIOBAIBHMX MOMAYJIB CHCTEMHM KOHTPONIKO 3a0py/HEHHS
TOBITPs. 3aNPONOHOBaHA OIOK-CXeMa arOPUTMY KOHTPOIIIO 3a0py IHEHHS IOBITPsI
Ha 0as1 BIUIA renikonTepHoro tumy.

Y wocmomy po3dini  po3rNSHYTO  pe3yNbTaTH  e€KCHEPUMEHTAIBbHUX
JOCIIIKEHb PO3PO0NEHOT CHCTEMM KOHTPOJIKO 3a0py/JHEHHS TIOBITpS, LIO
NPOBOJMIINCE Ha 0a3l BHUMIPIOBAJILHHX MOJIYJB, OCHAIIEHHX ONTHYHHMH,





















