KopucHa mogenb HanexuTb OO0 TEXHOSOTIN MPOTUMOXEXHOrO 3axuCTy, a came CTOCYETbCS CrnocobiB
BUSBMEHHS MOXEX aBTOMATUYHUMU MOXEXHUMM CMOoBillyBayamMn Yy MpPUMILLEHHSX, Oe MawTb Micue
HeBM3Ha4eHi Ta 3MiHHI 3a YacoM OOHOBI (haKTOpPK NOXKEXI, Lo € aHaNoriYHMMK HebeaneyHnm akTopam, Lo
00OYMOBIIOTLCH MOXEXKENO.

Y GinbLIOCTi PO3BMHEHUX KpaiH CBITY 3HAYHO 3aroCTPIOETLCHA NpPobrnema 3HUXKEHHS 3aranbHUX BTpaT Bij
noxex. WopiyHo y CLUA 3a paHumu [1] BHAcnigok noxexi rmHyTb 6nmn3bko 4-x TUC. ocid Ta 6nmabko 20-25
TMC. OCiO TpaBMylTbCsl abo OTPYHHTECA. TakoX MNOXeXi HAHOCATb 3Ha4yHMX BTpPaT OTOYUYHOHOMY
cepenoBULLly. 3HWXKEHHSI BKasaHWX BTpaT Bi4 MOXEX MOXMNMBE NULIEe 3a pPaxyHOK IX BUSIBMEHHA Ta
HeJonyLleHHs. 3 ornagy Ha Lie KOHCTPYKTUBHUM HanpsaMKOM BUpILLIEHHS Uiel npobnemun € paHHE BUSIBMEHHS
noxexi. OgHaK paHHE BUSIBMEHHA MOXeXi 3a OOMOMOro TpaauuiHUX CUCTEM 3axUCTY Big NOXexi, Lo
6a3yloTbCA Ha LUMPOKOMY CMEKTPi MOXKEXHMX CMOBIlLlyBa4viB, € HEMOXITMBUM OCKIfIbKM BUSBIIEHHS MOXEXI
XapaKTepusyeTbCa HEQOCTATHLOK AOCTOBIPHICTIO Ta OnepaTMBHICTIO. TOMY Ha TENepiLHil Yac Len Hanpsm
IHTEHCMBHO AOCNIAKYETLCSA B TAKUX KpaiHax, sik AnoHis, CLUA, HimevuunHa, YkpaiHa Ta iHLwi.

Bigomuin cnocid BUSABNEHHSA NoXexi [2], Wo BKNtoYae BMMIPOBaHHS 3a AOMOMOrOK CMOBillyBaYiB piBHIB
oKcuay BYyrneuto, BYINEKUCOro rasy Ta AWMy B MOBITPSIHOMY cepefoBuLli, 0O4YMCMEHHS 3a YacoMm TemniB
30iMbLUIEHHST KOXXHOFO 3 PIiBHIB Ta reHepyBaHHS CUrHamny npo MOXexy, SKWOo oAvH abo Binblie nokasHuKiB
Temny MpuUpOCTy PiBHIB BUMIpIOBaHUX (pakTopiB y MOBITPSHOMY CepedoBWLLi NepeBULLYyOTb 3asganerigb
BM3HA4eHi MOPOroBi NOKa3HWKN NPUPOCTY.

Heponikom Takoro cnocoby € Te, WO curHan npo Noxexy opMyeTbCsa nule y BUNaaKy nepeBuLLeHHs
opHoro abo Ginblue NOKas3HUKIB TeMMy NPUPOCTY PiBHIB BUMIpIOBaHUX (hakTopiB y NOBITPSHOMY cepenoBuLLi
MOPOroBUX NOKa3HWKIB NpupocTy. Mpu LbOMYy BUKOPUCTaHHS 3a3ganerigb BU3Ha4YeHMX MOPOriB Npu3BoaAnTb
00 POpMyBaHHSI XMOHOrO curHamny npo noxexy. Lle o6yMmoBnioe HN3bKy OOCTOBIPHICTb BUSIBIIEHHS MOXEXI,
0ocobnMBO Yy BMMAAKy 3acToOCyBaHHA crnocoby B YMOBax HEBM3HAYEHOCTI Ta MIHMMBOCTI hakTopis
NoBITPSAHOMY cepeoBuLLa.

Bigomuin cnoci6 aganTMBHOrO BUSIBNEHHST NoXexi [3], AkMiA € HanbnwkdMm aHarorom, Lo BKIOYae
BCT@HOBJIIEHHSI MOYaTKOBOrO Mopora, BUMIPIOBaHHA MOTOYHUX 3Ha4YeHb AOBiNbHOro HebesneyHoro chakTopa
MOXeXi, BW3HAYEHHS1 3HA4YeHb MOTOYHOrO aJanTMBHOIO MOpPOra, OOYUCNEHHS PI3HULI MK MNOTOYHUM
3Ha4YeHHAM Hebe3neyvyHoro graktopa MoXexi Ta MOTOYHUM OBYMCIIEHUM 3HAYEHHSM adanTMBHOMO Mopora,
BM3HAYEHHS aCUMETPUYHOIT OOAMHMYHOIT (PYHKUIi Big 0BYMCNEeHOI MOTOYHOI Pi3HULi, ycepeOHEeHHSA MOTOYHOI
acMMEeTPUYHOI  OoAMHMYHOI YHKUIi 3a (ikcOBaHO Barokd 3 YypaxyBaHHSAM MO4YaTKOBOro nopora Ta
BM3HAYEHHS MOTOYHOIO MaTeEMaTUYHOIO OYiKyBaHHS Bif MOTOYHOI aCMMETPUYHOI OOUHUYHOI (OYHKUII, WO €
YNCENBbHOI OLIHKOK NMOTOYHOI MMOBIPHOCTI BUSIBIIEHHS MOXKEXi.

Heponikom Hanbnwk4oro aHanora € Te, Wo ycepeAHEeHHsI NOTOYHOI aCUMETPUYHOI OOUHMYHOT (OYHKLT 3a
dikcoBaHO Barok 34INCHIOTb  LUASXOM  HAKOMWYEHHS  CKIHYEHHOT KINbKOCTI  3HadYeHb MNOTOYHOI
acUMeTpUYHOT OOUHUYHOT QOYHKUIT Ha 3aaHOMYy iHTepBarni 4Yacy, 3BaXyBaHHS LMX 3HayYeHb 3a (DiKCOBaHO
Baroto Ta 0b6YMCrEeHHsIM iX cepeHbOro 3Ha4yeHHs1. 3BaXKyBaHHsI CKiIHYEHHOI KifTbKOCTi 3Ha4YeHb 3a (hikcoBaHO
Barok o3Hauae, Lo NMOBIPHOCTI NOSIBU 3HAYE€Hb MOTOYHOT aCUMETPUYHOT OAUHUYHOT (PYHKLUIT € OOHAKOBUMMU.
Kpim Toro Take ycepedHeHHSI noTpebye BUKOPUCTaHHS Oeskoro Oydepy HakOMMYEHHS 3HA4YeHb Loao
NMOTOYHOI acMMeTpPUYHOT OAMHMYHOT OYHKUIT Ha 3agaHoMy iHTepBani uyacy. Lle ycknagHioe peanisauito
ycepeoHeHHs Ta 3HWXKYeE omnepaTuBHICTb crnocoby BusBneHHA noxexi [3]. Mpu ubomy gonyweHHs
O[HaKOBOCTi NMOBIPHOCTEWN 3HaYeHb NOTOYHOI aCMMETPUYHOT OANHMYHOT (OYHKLIT HE JO3BONSAE BPaxoByBaTh
HEeOJHaKOBICTb NMOBIPHOCTEN LINX 3HAYEHb Yy HEBU3HAYEHUX Ta HecTauioHapHUX YMOBaXx, XapakTepHuX Ans
GiNbLIOCTI peanbHMX noxex. HeogHakoBiCTb MMOBIPHOCTEN MOTOYHUX 3HAYEHb aCMMETPUYHOI OAMHUYHOI
@YHKUIT Yy HEeBM3HAYEHUX Ta HeCTauiOHapHUX YMOBax Ta BUKOPWUCTaHHA Oydepy HakonMyeHb MOTOYHUX
3Ha4YeHb MOTOYHOI AaCUMETPUYHOT OANHMYHOT OYHKLiT Oyae npu3BoaAnTM B LINOMY 4O XMOHOCTI 064YMCreHHs
ycepeaHeHoro 3HayeHHa MNOTOYHOI aCUMETPUYHOT OAMHUYHOI (OYHKLUIT Ha iHTepBamni 4Yacy Ta 3HWKEHHS
onepaTtuBHocTi. pn UbOMYy noxmbKka ycepeOHEHHs, WO MOoB'A3aHa 3 HEBIZOMICTIO peanbHOi QYHKLIi
po3noginy MMOBIPHOCTEN MOTOYHUX 3HAYEHb aCUMETPUYHOT OAMHUYHOIT (PyHKLIT, Oyae 3HMXKYBaTMME TOYHICTb
Ta onepaTUBHICTb BCTAHOBMEHHSA NMOTOYHOrO Nopora Ta NpM3BOAUTU B LINOMY [0 3HWXKEHHS JOCTOBIPHOCTI Ta
onepaTUBHOCTI BUSIBNEHHS NOXeXi Y HEBU3HAYEHUX Ta HeCTaLiOHapHUX YMOBaX.

Kpim Toro Hegonikom gaHoro cnocoly € Te, WO OuiHKa OOCTOBIPHOCTI BUSIBIIEHHS MOXEXi 3a CNocobom
[3] BM3HAYaeTbCA MaTeMaTUYHNM OYiKyBaHHAM Bif MOTOYHOI aCMMETPUYHOI OAMHUYHOT GOYHKLUIiT. Bigomo, wo
0B4YMCNEHHA MaTeEMaTUYHOIO O4iKyBaHHS BMNaAKOBOI BEMWYMHU NOTpebye 3HaHHS po3noAiny MMOoBipHOCTEN
giei BenuumHu. OgHaK y HEBM3HAYEHMX YMOBaAX, LLO 3MiHIOITLCS B Yaci, po3nogin MMOBIPHOCTEN NOTOYHUX
3HaYeHb aCUMETPUYHOI OOUHUYHOI DYHKLiT HE € BiZOMMM. TOMY BM3Ha4YeHHA MaTeMaTUYHOrO OYiKyBaHHS Big
MOTOYHUX 3HAYEHb AaCUMETPUYHOI OAMHUYHOI PYHKLUii B HEBU3HAHMX YMOBax Oyae XMOHMM. Y HEBU3HAHUX
ymoBax ue 6yae npusBoamMTM 4O XMBHOT OLHKW JOCTOBIPHOCTI BUSIBIIEHHS NOXeXi 3a cnocobom [3].

Okpemum Heponikom cnocoby [3] cnig Big3Ha4YMTU BUMKOPUCTAHHS (DIKCOBaHOI Baru nNpu ycepeaHeHHi
NOTOYHOI aCMMETPWUYHOI OOUHWUYHOI PyHKUii. B 3aranbsHoMmy BuMNagky 3Ha4YeHHs Barn CyTTEBO BMNNMBAaE Ha
wBunakicTe agantadii nopora. Npy UbOMY 3HaAYeHHSA BaruM MOBMHHO BiAMOBiAATM NOTOYHOMY PIBHIO eHepril
Hebe3neyHoro akTopa, WO BUMIPOETECA. TOMY Y HEBM3HAHMX Ta 3MIHHMX 3a 4acoMm yMoBax dikcoBaHa
Bara moxe nepesillyBat abo 6yTM MEHLLO 3a NOTOYHUI piBeHb eHepril HebeaneuHoro caktopa. Lle 6yne



npu3BoauTU 00 3puBy abo 3MEHLIEeHHs LWBWMAKOCTI aganTtaudii nopora, WO B LiNOMy BnAMBaTMME Ha
MOMMITKOBICTb BU3HAYEHHS adanTUBHOMO NOpora Ta XMOHICTb BUSABIIEHHS MOXEX.

TakuM 4YMHOM, Yy HEBM3HAYEeHMX Ta HecTauioHapHMX YMOBax 3a HasiBHOCTI MOXMOKM i HegocTaTHbLOI
onepaTUBHOCTI BCTAHOBMNEHHS aAanTUBHOMO Nopora Ta XMOHOro BU3HAYEeHHsI MaTeMaTUYHOro OYikyBaHHS Bif
NMOTOYHUX 3HAYEHb aCUMETPUYHOI OAUHNYHOT (DYHKLIT B LINOMY AOCTOBIPHICTE Ta ONEPATUBHICTb BUSIBNIEHHS
noxexi, 3rigHo cnocoby [3], byayTe HegocTaTHIMK.

B ocHOBY kOpuCHOI MoAeni nocTaBneHa 3ajada CTBOPEHHSI CNOCOOy afanTUMBHOIO BUSABMEHHS MOXEX,
SAKUA Y HEBMU3HAYEHMX YMOBaX, LLO 3MIHIOOTbCA 3a YacOM B 30Hi PO3MILLLEHHS MOXEXHUX CMOBIiLLyBaviB,
BOMoAis 61 NiABMLLEHOK TOYHICTIO i OMEpPaTUBHICTIO BCTAHOBMEHHS afanTUBHOrO nopora Ta BU3HAYEHHSs
MaTeMaTU4YHOro OYiKyBaHHS Big MOTOYHMX 3HAYEHb ACMMETPUYHOI OAMHMYHOI QyHKUii. Lle fossonuTtb B
Linomy 3abe3neynty JOCTOBIPHE (3 MEHLLOK NMOMWIIKOK) i OnepaTMBHE BUSIBIIEHHSI MOXEXi ¥ HEBU3HAYEHNX
YMOBaX, LLIO 3MiHIOIOTBLCS 3a YaCOM B 30Hi PO3MILLLEHHSA MOXEXHUX CMOBILLYyBauYiB.

lMocTaBneHa 3agadya BUPIWIYETbCA TUM, WO CMOCIO aganTMBHOIO BUSIBIIEHHSI MOXEX, WO BKIOYae
BCTAHOBIIEHHA MOYATKOBOrO MOpora BUSBMEHHS MOXEeXi, BMMIPIOBAHHA MOTOYHOrO 3HaAYEeHHA OOBIfbHOMO
Hebe3neyHoro cpakTopa MNOXexi, BM3HAYEHHS MOTOYHOrO 3HAYEHHS afanTMBHOIMO Mopora, OBYUCMEHHS
Pi3HMLI MDK MNOTOYHMMM 3HA4YeHHAMM HebesneyHoro daktopa MoXexi Ta MNOTOYHUMU 3HAYEHHAMMU
aganTUBHOrO Nopora, BM3HAYEHHS acMMETPUYHOI OAMHMYHOI (PYHKLUiT Big o64MCneHoi MOTOYHOI pi3HMLUI,
OUIHKY MOTOYHOI [OCTOBIPHOCTI BWSIBMIEHHSA MOXEXi, 3rgHO 3 KOPMCHOK MOAEMNS0, MOTOYHE 3HAYEHHS
ajanTUBHOrO rMopora BM3HAYalTb LWMAAXOM €eKCMOHeHUianbHOi  dinbTpauii i3 3agaHum napamMeTpom
ynarogkyBaHHs Ta 3MiHHOIO B Yaci Barot, ska B1M3Ha4aeTbCq 06epHEHO0 NOTOYHOK eHeprieto BiAnoBigHOro
BMMIpOBaHOro Hebe3neyHoro akropa, 3 ypaxyBaHHAM 3HA4YEHHS MOYaTKOBOro nopora, a OuiHKY MOTOYHOI
OOCTOBIPHOCTI BUSIBNEHHSA MOXEXi 34iMCHIOTb LUMSXOM €KCMOHeHUianbHOI dinbTpadii i3 3agaHMM Takum
camuMm napameTpoM yrnaro4KyBaHHs NOTOYHOT aCUMETPUYHOT OOMHNYHOT dOYHKLT.

Y Bigomomy cnocobi [3] ycepeaHeHHs1 MOTOYHOI aCUMETPUYHOI OAMHUYHOI PYHKUIT Ta oBuUCreHHs
MaTeMaTUYHOrO  OYiKYBaHHS MOTOYHOI aCMMETPUYHOI  OOMHMYHOI  PYHKUIT  34INCHIOITE  LUMSIXOM
€eKCMNOHeHLUianbHOoi dinbTpauii NOTOYHOI aCUMETPUYHOI OAMHWYHOI (DYHKLIT 3a 3MIHHOK B 4aci Barot, sika
BM3HaA4YaeTbCs 0OEepPHEHO NOTOYHOK EHEprieo BiANoBigHOro HebeaneyHoro dakTopa, Ta eKCnoHeHUianbHoi
dinbTpauii NOTOYHOI aCMMETPUYHOT OOUHNYHOI PYHKUIT ANS BU3HAYEHHSA NOTOYHOI AOCTOBIPHOCTI BUSIBIIEHHS
noxexi. MNpu uboMy BiANOBIAHY €KCMOHeHUianbHy inNbTpawito NOTOYHMX 3HAYeHb NMOTOYHOI aCMMETPUYHOI
OAMHWYHOI DYHKLii 34IMCHIOITL i3 3agaHMM Ta OAHaKOBUM MapameTpoM yrnarogxyBaHHs. 34iMCHEHHS
eKCrnoHeHUianbHoi dinbTpauii i3 3agaHMM napaMeTpoM ynaromxXyBaHHS He noTpebye 3HaHHA yHKUii
po3noginy noTo4YHMX 3Ha4YeHb Ta JO3BOSISE BpaxoOByBaTW HEOAHAKOBI Ta HEBIAOMi MMOBIPHOCTI iX NOTOYHMX
3HauyeHb. Lle possonsie 3gincHioBaTW  BIiACNIOKOBYBAHHA 3a HEBIAOMOK 3MiHOK MOTOYHOI  eHeprii
HebOe3neyHoro napamMeTpa | po3Mnodiny WMOBIPHOCTEN MOTOYHMX 3HAYEHb Y HEBU3HAYEHWX Ta
HecTauioHapHnx ymoBax. Came ue [03BOMsE NiaBillyBaTU TOYHICTb BCTAHOBIEHHS aAanTMBHOMO rnopora Ta
onepaTmBHICTb | AOCTOBIPHICTb BUABMEHHS NOXeXi Y HEBU3HAYEHUX Ta HecTauioHapHUX YMOBaXx.

ApanTauito NOTOYHOro nopora BUSIBNEHHS NOXeXi Npu LibOMY, 3rAHO 3 KpUTEPIiEM TOTOXHOCTI MOTOYHMUX
MMOBIpPHOCTEN NOXMOOK BUSIBIIEHHS NMOXEXi, 30INCHIOITL OOUYNCIIEHHAM PIi3HULI MK MOTOYHUMW 3HAYEHHSAMMU
BMMIiptOBaHOro Hebe3neyHoro pakTopa NoXxexi Ta NOTOYHMM MOPOroM BUSIBNIEHHS MOXEXI, LLLO BU3HAYaAETLCSA
LUMSAXOM €eKCMOoHeHLUianbHOI (inbTpauii i3 3agaHyM napameTpoM ynarogKyBaHHSA MOTOYHOI acMMETPUYHOI
OAMHWYHOI pyHKUiT 3i 3MIHHOW B 4Yaci Barow, WO BW3HAYaETLCA OOEPHEHOK MNOTOYHOK EHepriewo
Hebe3neyHoro hakTopa, Ta ypaxyBaHHAM BCTAHOBIIEHOrO No4aTKoBOro nopora. lNMpu LboOMy OUiHKY MOTOYHOI
MMOBIPHOCTI BUSIBIEHHSI MOXEXi 34IMCHIONTb 3a JOMOMOrO €eKCMOoHeHUianbHOoi inbTpauii i3 3agaHum
napaMeTpoM ynaro)KyBaHHSA MOTOYHOI aCMMETPUYHOI OANHUYHOT (OYHKLLT.

Peanizauis cnocoby aganTUBHOIO BUSBMNEHHA MOXEXi Y HEBU3HAYEHUX Ta HecTauioHapHMX yMoBax 3a
KpUTEpieM TOTOXXHOCTI MOTOYHMX MOBIPHOCTEN NOXMOOK BUSIBIIEHHS NMOXEXi TiNbKM HA OCHOBI BUMipHOBaHUX
3HayeHb HebesaneyHoro dakTopa NoXexi [OO3BOMSE B peanbHOMY Yaci Ha OCHOBI EKCMOHEHUianbHOI
inbTpauii 3i 3MiHHOKO B 4aci Barow i3 3ajaHUM napameTpoM YraromKyBaHHS MOTOYHOI acMMeTPUYHOT
OAMHWYHOT OYHKLIT YMCenbHO OUiHIOBaTN LOCTOBIPHICTL BUSBNEHHS MOXeXi npu 1T OicHIn HasasHOCTI. pu
LbOMY MOTOYHE YUCENbHE 3HAYEHHS OUiHKM [OCTOBIPHOCTI (MMOBIPHOCTI) BWSIBIEHHs Moxexi Oyae
BM3HA4YaTM piBEHb MOXEXHOI Hebe3nekn B KOHTPOSIbOBAHIA 30Hi, WO [A03BONATMME nonepemxartu
BUHWKHEHHS MOXeXi 3 BiANOBIAHOK AOCTOBIPHICTIO.

KopucHa mopenb 3abesnevye nigBuLLEHHS OOCTOBIPHOCTI Ta OMEpaTMBHOCTI cnocoby aganTUBHOIO
BUSIBMIEHHS MOXEXi Y HEBM3HAYEHMX Ta HeCTaLiOHapHMX yMOBax 3a paxyHOK MiABULLEHHSA TOYHOCTI aganTtauii
MOTOYHOrO Mopora A0 HEBM3HAYEHMX YMOB LUNIAXOM €KCMOHeHUianbHoi inbTpauii i3 3agaHum napameTpomM
ynarogkyBaHHA MOTOYHUX 3HAYE€Hb ACUMETPUYHOI OAMHWYHOT dOYHKUIT 3i 3MIHHOK B 4Yaci Barol, sika
BM3Ha4YaeTbCcad OBEepHEHO MOTOYHOK eHeprieto BignoBigHOro HebesneyHoro akTopa, Ta ypaxyBaHHAM
noyaTKOBOro nopora i 04HOYacHOI OLiHKM B HEMEpPepBHOMY Yaci 4OCTOBIPHOCTI (MMOBIPHOCTI) NpaBuUIibHOro
BUSIBMIEHHS MOXEXi LUMASXOM eKCMOHeHUianbHo! oinbTpauii i3 3agaHvM napamMeTpoM  yraroKyBaHHSA
NMOTOYHUX 3HAYEHb aCUMETPUYHOT OANHNYHOT (PYHKLT.

Lle B uUinoMy Ao3Bonsie 3HWXKyBaTUME XWUOHICTb PaHHbLOrO BUSIBNEHHSI MOXEXi B HEBM3HAYEHUX Ta
HecTaluioHapHMX yMoBax 3acTocyBaHHA. Kpim Toro peanisauis 3anponoHOBaHOro ajanTMBHOMO Crnocoby



BUSIBIIEHHST NMOXEXi He NoTpebye 3HaHHA (PyHKLiT po3noginy NOTOYHMX 3HAYEHb ACUMETPUYHOI OOUHWUYHOIT
(OYHKUIT Ta X HakoMM4yyBaHHS Ha 3aJaHOMYy iHTepBasi BUMIPHOBaHHSA, L0 AO3BOMSAE Y HEBU3HAYeHUX Ta
3MiHHMX 3a YacoM yMoBaxX 34iNCHIOBATK MiOBULLEHHA TOYHOCTI aganTauii NOTOYHOro mopora Ta YMCeribHO
OLliHIOBATN NOTOYHY AOCTOBIPHICTb BUSIBMEHHS MOXEXi Npu 1T AINCHIN HAasiBHOCTI.

Ha kpecneHHi npeacTaBneHa cxema 3anponoHOBaHOro cnocoby aganTUBHOIO BUABMEHHS NOXexi, ae: 1 -
HenepepBHe BUMIPIOBAHHSA AOBINbHOrO HebGe3neyHoro dakrtopa MOoXexi BiAnOBiAHWUM CMOBilLlyBayeM B 30Hi
MOro po3MilLleHHSs1; 2 0BYMCNEHHS PI3HUL MK MOTOYHUMW 3HAYEHHSIMU BUMIPIOBAHOro paktopa noxexi 3
NOTOYHMM afanToBaHMM MOPOroM BUSIBMIEHHS NOXEXi; 3 - BU3HAYEHHS aCUMETPUYHOT OOUHUYHOT OYHKLIT Bia
MOTOYHOI PIi3HUL MiXX MOTOYHUM 3HAYEHHSIM BUMIPIOBAHOrO pakTopa MNOXexi Ta MOTOYHUM 3HAYEHHAM
apjanTtoBaHoOro nopora; 4 - OUiHIOBaHHA [OOCTOBIPHOCTI (MMOBIPHOCTI) BUSIBNEHHS MNOXEXi LUMSXOM
eKCMNOHeHLUianbHoI dinbTpadil i3 3agaHuM napameTpoM ynaroLKyBaHHA MOTOYHMX 3HAYEHb ACUMETPUYHOT
OAMHUYHOT PYHKUIT; 5 - 34IMCHEHHA eKCnoHeHUianbHOI ginbTpauii NOTOYHOT acMMETPUYHOT OOUHUYHOT
dyHKUii 3i 3MIHHOK B 4aci Barow, sika BM3HA4YaAETbCs OOEpPHEHOK MOTOYHOK EHepriel BigNOBIOHOMO
BMMiptoBaHoro 1 HebesneyHoro caktopa, Ta 3 ypaxyBaHHAM MOYaTKOBOro nopora; 6 - BCTAHOBIEHHS
MoYyaTKoBOrO Mopora BUSBMEHHA MNOXeXi; 7 - BCTAHOBMEHHs MapameTpa ynaromKyBaHHS Ans
€eKCMNOHeHLUianbHoi inbTpauiil NOTOYHOI aCMMETPUYHOT OAMHMYHOT QOYHKUIT 3i 3MiHHOKO B 4aci Barow Ta
€eKCNOoHeHLUianbHOoiI (inbTpaLii NOTOYHMX 3HaYEeHb aCUMETPUYHOI OOUHUYHOT OYHKLT LLOAO NOTOYHOI OLHKM
OOCTOBIPHOCTI BUSIBITIEHHA MOXEXI.

Cnoci6 aganTvBHOrO BWSBMEHHSA MOXEXi, O MNPOMOHYETLCH, BKMOYAE, HENepepBHE BUMIPIOBaHHS
AoBInNbHOro HebesneyHoro pakTopa noxexi 1 BiANOBIAHMM CMOBIiLlyBayeM B 30HI MOr0 pO3MiWeHHs. Ak
CroBillyBa4y MOXYTb BMKOPUCTOBYBATMCS, Hanpuknag, SaTyvk TemnepaTtypu cepefoBuLla, AaTyuKW, Lo
BMMIpPIOIOTb KOHLIEHTpaLii HebGe3neyHux rasoBMX KOMMOHEHTIB cepefoBULLA, LWIMbHOCTI AMMY Ta iHWKUX
NepBUMHHNUX abo BTOPUHHUX Hebe3neuyHux dakTopiB noxexi. [Ons BuMiptoBaHb 1 CnoBillyBayem
BCTAHOBIIOOTb BiANOBIAHMA MOYATKOBUIM MNOpIr 6, SKMA aganTyloTb OO0 HEBU3HAYEHWX Ta HecTauioHapHUX
YMOB 3a KpUTEPIEM TOTOXHOCTI MOTOMHUX WMOBIPHOCTEN MOXMOOK BUSIBIIEHHA MNOXexi. [Ons uboro
00UUCIIIOTL PI3HULKO 2 MK MOTOYHMMU 3HAYEHHSIMW BUMIptOBaHOro dhaktopa MoXxexi cnosiwyBavem 1 Ta
aganToBaHMM MOPOroM BUSIBNEHHSA MOXEXi 5, AKMIN BM3HAYaOTb LUSISAXOM €KCMOHeHUianbHol dinbTpauii i3
3agaHvM napamMeTpoM ynarofxyBaHHS MOTOYHOI aCMMETPUYHOI OAMHWMYHOI (YHKUIT 3 3i 3MiHHOIO B 4aci
Barow, L0 BU3HA4YaETbCA OOEPHEHOK MOTOYHOK €eHeprielo BianoBigHOro HebesnevHoro dakropa, Ta 3
ypaxyBaHHAM no4vaTkoBoro nopora 6. OuiHOBaHHA NOTOYHOI AOCTOBIPHOCTI (MMOBIPHOCTI) BUSIBNEHHS
noxexi 4 34iNCHIOITb LUNAXOM eKCNOHeHUianbHOoT dinbTpadii i3 3agaHnM napameTpoM yrarofkKyBaHHS
NMOTOYHOI acMMeTPUYHOI OAMHUYHOT OYHKUiT 3. BCcTaHOBNEHHS 3a4aHOro napameTtpa ynarogXkyBaHHs 7 gns
eKCNOoHeHLUianbHOoI inbTpauii 5 Ta 4.

AJanTUBHUIA CNocCi® BUSBMEHHS MOXEXi 34INCHIOETBCA HACTYNHUM YnHOM. BumiptoloTb BignoBIigHUA He
Hebe3neyHui chakTop noxexi 1 B cepedoBuLLi, Ae PO3MilLyeTbCA CroBillyBay. [ani Ha OCHOBI MOTOYHUX
BMMIpIOBaHb CMOBilLlyBa4Ya OOYMCIIOTbL PIi3HULIO 2 MDK MNOTOYHUMM 3HAYEHHSMUM BUMIpHOBaHb Ta
aganTtoBaHoro nopora. [pu uboMy ajanTauis NOTOYHOro nopora 5 30iINCHINETLCS LUNAXOM eKCMOoHeHLianbHOT
GinbTpauii i3 3agaHMM napamMeTpoM YyrarofXyBaHHS MOTOYHOI aCMMETPUYHOT OAMHUYHOT YHKUiT 3 3i
3MiHHOIO B 4aci Barol, L0 BU3HAYaeTbCAd OOEpPHEHOK MOTOYHOK eHeprielo BianoBigHOro Hebe3neyHoro
dakTopa, Ta 3 ypaxyBaHHAM mno4vaTkoBoro nopora 6. OgHOYACHO 3 LM MOTOYHI 3HAYEHHHA aCUMETPUYHOI
OAMHWNYHOI YHKLiT 3 BUKOPUCTOBYIOTb ANA BU3HAYEHHHA MOTOYHOI OLUiHKM AOCTOBIPHOCTI (MMOBIPHOCTI)
BUSIBMIEHHST MOXeXi 4 LMIsaXoM eKCrnoHeHuianbHoi dinbTpauii i3 3agaHum napaMeTpoM ynarogkKyBaHHSA
MOTOYHOI acMMETPUYHOI OAMHWYHOI (yHKUil 3. BcTaHoBNeHHs 3agaHoOro napameTpa ynarogKyBaHHS
€KCMOHeHLUianbHOI inbTpauii 7 4ns NOTOYHOI aCMMETPUYHOT OAMHUYHOI (pyHKUIT 3 3i 3BMIHHOI B Yaci Baroto,
LLIO BU3HAYaETLCS 0OEPHEHOI0 MOTOYHOK EHEprieEt BiANOBIgHOrO HebeaneyHoro hakTopa, Ta 3 ypaxyBaHHsIM
NMoYaTKoBOro nopora 6 Ta NOTOYHOI aCUMETPUYHOT OAMHUYHOT dOyHKLUIT B 4. Mpun LboMy onepaLii 2-7 cnocoby,
LLIO 3asIBNSAETLCSA, BUKOHYIOTLCS CneLianiaoBaHnM MiKponpoLLeCopoMm.

TakuM YMHOM, 3anpoMNOHOBaHUA afanTMBHMI cnocib B UiNOMy [03BONSE NIABULLMTU AOCTOBIPHICTL Ta
ONepaTUBHICTb BUSIBNIEHHS MOXEXi 3a paxyHOK 3MEHLUEHHSA MNOXMOOK aganTauii MOTOYHOro nopora B
HeBM3Ha4YeHMX Ta HecTauioHapHMX YMOBaX LUNSXOM eKCMOHeHLUianbHoI inbTpadii i3 3agaHMMm napameTpom
ynarogKyBaHHS MOTOYHOI aCMMETPWUYHOI OAVHWYHOI (PYHKUIT 3i 3MIHHOK B 4aci Barot, L0 BU3HAYaeTbCA
00epHEeHO MOTOYHOK EHepriel BiAMoBigHOrO HebesneyHoro dakTopa, Ta 3 ypaxyBaHHAM MO4YaTKOBOro
nopora 6 Ta ekcnoHeHujianbHOI inbTpadii i3 3agaHum NnapameTpoM ynarog>KyBaHHS MOTOYHOI aCMMETPUYHOI
OAMHWNYHOI dbyHKUii. Mpn uboMy Sk HebBe3neyHi PakTopn MOXYTb BUKOPUCTOBYBATUCH HE TiMbKyn Hebe3neyHi
dakTopy NoXexi, a N iHWi OOBINbHI pakTopy 3arpo3, K 3MoM, HebesneyHa TemnepaTypa yCTaTKyBaHHS,
Hebe3neyHa WBMAKICTb MOTOKY Ta PiBHA pianHK, Hebe3neyHa KOHLEHTpaLia rasie TOLWO, WO BMMIPIOOTLCS Y
HEeBM3HaA4YeHMX Ta HecCTalioHapHUX YMOBax B KOHTPONbOBAaHIMA 30HI, Ae pO3MilLylOTbCS BiANOBIOHI AAaTUYMKM
cakTopiB 3arpos. Lle o3Hauae, LWo cnocid, akui NPonoHyeTbCH, 3abesnevye nigBULLIEHHS ONepaTUBHOCTI Ta
OOCTOBIPHOCTI BMSIBNEHHSI 3arpo3 B HEBM3HAYEHWX Ta 3MIHHMX 3a YacOM YMOBax B MOPIBHSAHHI 3 BigOMUM
cnocobom. Kpim Toro nponoHoBaHumn cnocid € Binbl NpocTUM B peanisadii, Wo B LifloMy 3HWXYE BUMOTU 4O
anapaTHux 3acobis, Lo peani3ytoTb Len crnocib.

[xepena iHpopmauii:



1. 3epkanos [1.B., KaumaHn M.[1., KoBTyH A.l. HaykoBi ocHoBM umBinbHoOro 3axucty. - K.: OcHoBa, 2014. -
1117 c.

2. Patent No.: United States Patent 7,142,105 B2, GSB 9/00. Fire alarm algorithm using smoke and gas
sensors/Shin-Juh Chen; Assignee Southwest Sciences Incorporated, Santa Fe, NM (US). Appl. No.:
11/056,811; Filed: Feb. 10, 2005; Date of Patent: Nov. 28, 2006.

3. Mat. 149701 Ykpainn, MIK (2021.01) G08B 17/00, GO8B 19/00. AganTuBHU cnoci® BUSIBNEHHS
noxexi/llocnenos b.6., AHgpoHoB B.A., Pubka €.0., Camonnos M.O., lNoHomapeHko P.B., AweHko O.A,,
Besyrna 10.C., puropeHko H.B.; 3asBHUK Ta naTeHTOBNAacHWK HauioHanbHWW YHIBEPCUTET LMBINBHOMO
3axucty YkpaiHu. Ne u202103376, 3asBka 15.06.2020, ony6. 01.12.2021, Bron. Ne 48.




