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KopucHa Mopenb Hanexmtb A0 TEXHOMOrN MPOTUMNOXEXHOrO 3axucTy, a camMe CTOCYETbCH
CnocobiB BUABNEHHS NOXEX aBTOMATUYHUMM NOXKEXHUMUN CMOBILLlyBaYaMK Y NPUMILLLEHHAX, A€ MaloTb
MicLue HeBM3HA4YeHi Ta 3MiHHI 3@ Yacom POHOBI hakTopy NOXEXi, WO € aHanoriYHMMM HebesneyHum
drakTopam, Lo 0OYMOBIIHOIOTLCS MOXEXKEN.

Y GinbLIOCTi pPO3BMHEHUX KpaiH CBITY 3HAYHO 3aroCTPHETLCS Npobnema 3HWKEHHS 3aranbHUX
BTpaT Big noxex. LopiuHo y CLUA 3a gaHumu [1] BHAcnigok noxexi rmHyTb 65mM3bko 4-x TUC. ocib Ta
Onmsbko 20-25 Tuc. ocid TpaBMylTbCA abo OTPYOKTLCA. TakoX MOXEXi HAHOCATb 3HAYHMX BTpaT
OTOYYHOHOMY cepeoBuLLy. 3HIDKEHHS BKa3aHWX BTPaT Bid MOXEX MOXNMBE Nuvle 3a paxyHOK ix
BUSIBIIEHHA Ta HEAONYLLEHHSA. 3 ornsagy Ha Lie KOHCTPYKTUBHMM HanpsMKOM BUPILLEHHS Uiel npobnemu
€ paHHE BuSBNEHHs noxexi. OgHak paHHE BUSIBIEHHA MOXEXi 3a AOMOMOrol TpaguuinHUX CUCTEM
3aXMCTY Bif nNoxexi, Wwo 6a3ylTbCA Ha LUMPOKOMY CMEKTPI MOXEXHUX CMOBILLlyBayiB, € HEMOXITMBUM
OCKINbKN BUSIBNEHHSI NOXEXi XapakTepusyeTbCA HEAOCTaTHbOK [AOCTOBIPHICTIO Ta OnepaTUBHICTIO.
Tomy Ha TenepilHin Yac uen HanpsM iHTEHCUMBHO AOCNIAXYETLCA B TakMx KpaiHax, sik Anonis, CLUA,
HimeuunHa, YKpaiHa Ta iHLwi.

Bigomnii cnocib BusiBNeHHS noxexi [2], Wo BKOYaE BMMIpIOBaHHSA 3a JOMOMOIOK CMOBilyBaYiB
PiBHIB OKCuAy BYrNewu, BYINEKACNOro rasy Ta UMy B MOBITPAHOMY CepedoBuLli, 064YMCneHHs 3a
YacoM TeMniB 36iNbLUEHHSA KOXHOrO 3 PiBHIB Ta reHepyBaHHSA CUrHamy npo MOXexXy, SKWo oanH abo
Oinblle noKasHWKIB Temny MNpUPOCTY pPiBHIB BUMIpOBaHUX (hakTopiB y MOBITPSIHOMY CepenoBWLLI
nepeBULLYIOTb 3a3fanerigb BU3Ha4YeHi Noporosi NOKasHMKN NPUPOCTY.

Heponikom Takoro crnocoby € Te, WO curHan npo noxexy (OpPMYETbCA nve y BUNagky
nepesBuLeHHs ogHOro abo Ginblue MOoKa3HMKIB Temmny MPUMPOCTY PIBHIB BUMIPIOBaHWX (DakTopiB Yy
NOBITPAHOMY CepPeAOBULL NOPOroBMX MOKa3HUKIB NpupocTy. [pn ubOMYy BUKOPWUCTAHHSA 3asganerigb
BM3HAYEHNX MOPOriB Mpu3BOAUTL A0 (POPMYyBaHHS XMOHOro curHany npo noxexy. Lle obymosnioe
HU3bKY OOCTOBIPHICTb BUSIBIIEHHA MOXEXi, 0COBNMBO Yy BMNagKy 3acToCyBaHHsS Cnocoby B ymoBax
HEBM3HAYEHOCTI Ta MIHNMBOCTI haKTOPIB NOBITPSIHOMY CepefoBuMLLa.

Bigomnii cnoci6 apganTMBHOrO BUSIBIIEHHSA noXexi [3], Skuin € HanbnukyinMm aHanorom, Lo
BKMOYAE BCTAHOBMIEHHS MOYaTKOBOrO Mopora, BUMIPHOBAHHA MOTOYHUX 3HaYeHb [AOBIMbHOMO
Hebe3neyHoro chakTopa NoXxexi, BU3HAYEHHS 3HAa4YEeHb MOTOYHOrO aAanTUBHOMO Nopora, 064YNCNEHHS
Pi3HMLI MK MOTOYHMM 3HAYEHHSIM Hebe3neyHoro cakTopa MNOXeXi Ta MNOTOYHMM OBYUCNEHVM
3HA4YEeHHAM afdanTUBHOIO Mopora, BM3HAYEHHSI acMMETPUYHOI OAMHWMYHOT (YHKUii Big o6umcneHoi
NOTOYHOI Pi3HULi, ycepeaHEeHHs NOTOYHOI aCUMETPUYHOI OAMHNYHOI OYHKLUIT 3a (hikCOBaHOO Barow 3
ypaxyBaHHAM MO4YaTKOBOrO nopora Ta BWU3HAYEHHS MOTOYHOMO MaTEMATUYHOIO OYiKyBaHHA Bif
MOTOYHOI ACUMETPUYHOI OAMHUYHOI (OYHKUIT, WO € YMCENbHOK OUIHKOK MOTOYHOI MMOBIPHOCTI
BUABMNEHHSA NOXEXI.

Heponikom Hambnwkyoro aHanora € Te, WO YCEpPeAHEHHSI MOTOYHOI aCUMETPUYHOI OOMHUYHOI
YHKLUii 3a iKkCOBaHOK Barok 3AiNCHIOTL LUMAXOM HAKOMWYEHHSA CKIHYEHHOT KiNbKOCTi 3HadeHb
NOTOYHOI aCUMETPUYHOT OAMHUYHOI (PYHKLIT Ha 3agaHOMy iHTepBani Yacy, 3BaXyBaHHS LMX 3Ha4YeHb
3a (pikcoBaHOIO Baroto Ta 0BYMCMNEHHSAM iX CEPEeAHBbOro 3Ha4YeHHA. 3BaXKyBaHHSA CKIHYEHHOT KiNIbKOCTI
3HayeHb 3a (PIKCOBaAHO Barokw O3Ha4ae, WO MMOBIPHOCTI MOSIBM 3HAYeHb MOTOYHOI aCUMETPUYHOI
OOVHWMYHOI yHKLUii € ogHakoBMMMK. Kpim Toro Take ycepefdHeHHsi NOoTpebye BMKOPUCTaHHA OEesIKOro
Oydepy HakoONMMYeHHSs1 3HA4YeHb LOAO0 MOTOYHOI ACMMETPUYHOI OAMHUYHOI (OYHKUii Ha 3agaHoMy
iHTepBani 4acy. Lle ycknagHioe peaniszauito ycepeQHEHHSI Ta 3HWKYE OMNepaTuBHICTb CMocoby
BUABMNeHHS noxexi [3]. MMpu ubOMy AONYyLWEHHS OAHAKOBOCTI MMOBIPHOCTEN 3HA4YeHb MOTOYHOI
acMMEeTPUYHOI OAMHUYHOI (OYHKUIT He [03BONSE BpaxoByBaTM HEOOHAKOBICTb WMOBIPHOCTEN LMX
3Ha4YeHb Y HEBU3HAYEHUX Ta HECTaLiOHApHMX YMOBaX, XapakTepHUx Ang GinblWOoCTi peanbHUX Noxex.
HeoaHakoBiCTb NMOBIPHOCTEN MOTOYHUX 3HAYEHb aCMMETPUYHOI OAMHMYHOI OYHKLIT Y HEBU3HAYEHMUX
Ta HecCTauioHapHMX YMOBax Ta BUKOPUCTAHHA Oydepy HakonMyeHb MOTOYHUX 3HAYEHb MOTOYHOI
acMMEeTpWYHOI  OAMHUYHOI yHKUii Oyge npu3BoguTM B UINOMYy A0 XWBHOCTI oByucreHHs
ycepeaHeHOro 3HayYeHHsi MOTOYHOI aCUMETPUYHOT OAUHUYHOT OYHKLIT Ha iHTepBani Yacy Ta 3HWXKEHHS
onepaTuBHoOCTI. [Mpy LUbOMY NoxubKa ycepefdHEHHs!, Lo MoB'A3aHa 3 HEBIZOMICTIO pearnbHOi PyHKUiT
po3noAiny MMOBIPHOCTEW MOTOYHUX 3HAYEHb AaCMMETPUYHOT OAMHMYHOI (OYHKLUIT, Oyae 3HWXKyBaTUME
TOYHICTb Ta ONepaTMBHICTb BCTAHOBMEHHSA MOTOYHOrO Nopora Ta Npu3BoaUTA B LINOMY 4O 3HWKEHHS
OOCTOBIPHOCTI Ta ONEepaTUBHOCTI BUSIBNEHHS MOXEXi Y HEBU3HAYEHUX Ta HECTaLiOHapHUX YMOBaXx.

Kpim Toro Hepgonikom gaHoro cnoco®y € Te, WO OuUiHKA AOCTOBIPHOCTI BUSIBNEHHS MOXeXi 3a
crnocobom [3] BM3HAYaETLCA MaTeEMaTMYHMM OYiKyBaHHAM Big MOTOYHOI aCUMETPUYHOI OAWHWYHOI
dyHKUji. Bigomo, wo ob64yMcneHHs MaTeMaTWMYHOro OuiKyBaHHS BUMAAKOBOiI BENWYUHW noTpebye
3HaHHSA PO3NOoAiNny MMoBipHOCTeN Uiel BennuuHn. OgHak y HEBM3HAYEHMX YMOBAX, WO 3MiHIOTLCH B
yaci, po3noain MMOBIPHOCTEN MOTOYHMX 3HAYEHb ACUMETPUYHOI OAMHUYHOI (DYHKUiI HE € BigoOMUM.
Tomy BM3HaA4YeHHS MaTEMaTMYHOIO OYiKyBaHHS Bid MOTOYHMX 3HAYEeHb ACUMETPUYHOI OAWHUYHOI



10

15

20

25

30

35

40

45

50

55

60

UA 155227 U

dYHKLUiT B HEBM3HaHUX ymoBax byae xnbHuM. Y HeBM3HaHWX ymoBax Le byae npussoautu 4o XubHoi
OLHKW1 OOCTOBIPHOCTI BUSIBNEHHS NOXeXi 3a cnocobom [3].

Okpemum Hepgonikom cnocoby [3] cnig Big3HAYMTU BUKOPUCTAHHA (pikcoBaHOI Barn npu
ycepeAHeHHi NOTOYHOI acUMETPUYHOI OAMHWYHOI OyHKUiT. B 3aranbHOMYy BuNagKy 3Ha4yeHHs Baru
CYTTEBO BMMAMBaE Ha LWBUAKICTb aganTauii nopora. Npu LbOMY 3Ha4YeHHS BarM NOBMHHO Bignosigatu
NMOTOYHOMY PIiBHIO eHeprii Hebe3neyHoro dakTopa, Wo BUMIPHETLCA. TOMY Y HEBU3HAHUX Ta 3MIHHUX
3a yacom ymoBax pikcoBaHa Bara MoOxe nepesiwyBatn abo OyTM MEHLIOW 3a MOTOYHWUM piBEHb
eHeprii HebesneyHoro daktopa. Lle Oyoe npmsBoguTn OO0 3pMBY abo 3MEHLLEHHS LUBWAOKOCTI
afjanTauii nopora, WO B LiNOMy BNnvMBaTuMe Ha MOMWIKOBICTb BU3HAYEHHSA adanTMBHOMO nopora Ta
XUOHICTb BUSBMIEHHS MOXEXi.

TakvMm YMHOM, Y HEBU3HAYEHNX Ta HECTALiOHapHUX yMOBaXx 3a HAsiBHOCTI NOXUOKM | HEAOCTaTHLOI
onepaTMBHOCTI BCTAHOBMIEHHS adanTMBHOrO nopora Ta XWMOHOro BU3HAYEHHS MaTeMaTUYHOro
OYiKyBaHHS Bif, NOTOYHMX 3HAYEHb ACUMETPUYHOI OAMHMYHOI PYHKUii B LiNOMY OOCTOBIpHICTb Ta
onepaTMBHICTb BUSBIEHHS NOXeEXI, 3rigHo cnocoby [3], byayTe HegocTaTHIMK.

B ocHoBy kopucHOI Mogeni mocTaBrneHa 3ajadya CTBOPEHHsSI CMOCo0y aganTVMBHOIMO BUSIBIIEHHS
NOXeXi, KU Yy HEBU3HAYEHUX YMOBAaX, LIO 3MIHIOIOTLCA 3a YacOM B 30Hi PO3MILLEHHS MOXEXHUX
crnogeiwyBayiB, BonoAis 61 NigBULLEHOK TOYHICTIO i OMEpPaTMBHICTIO BCTAHOBIIEHHS adanTUBHOMO
nopora Ta BU3Ha4YeHHS MaTeMaTU4HOro OYiKyBaHHS Big MOTOYHUX 3HAYEHb aCUMETPUYHOI OAMHUYHOT
dyHkuii. Lle go3sonuTb B Uinomy 3abesneunTtn JOCTOBIpHE (3 MEHLUOK NMOMWIIKOK) i onepaTuBHE
BUSIBIIEHHS MOXEXi Y HEBU3HAYEHUX YMOBAX, LLO 3MIHIOIOTLCA 3@ YAaCcOM B 30Hi PO3MILLEHHS MOXEXHMUX
CMoBiLLyBayiB.

MocTaBneHa 3agaya BUPILLYETLCA TUM, LLIO CNOCIO aganTUMBHOIO BUSABMEHHS MOXEXI, L0 BKOYae
BCTAHOBMEHHSA MOYaTKOBOrO MOpOra BUSBIEHHS MOXEXi, BUMIPIOBAHHA MOTOYHOrO 3HAYEHHSA
OOBINbHOro HebesnevyHoro dhakropa NOXeXi, BU3HAYEHHSA MOTOYHOrO 3HAYEHHSA adanTMBHOMO nopora,
OBYMCMNEHHS PI3HULI MDK MOTOYHUMWM 3HAYEHHSAMM Hebe3dneyHoro pakTopa NoXexi Ta MOTOYHUMMU
3HAYEHHAMM aJanTMBHONO Mopora, BU3HAYEHHS acMMETPUYHOI OAMHWYHOIT QOYHKUii Big obumncneHoi
NOTOYHOI Pi3HMLI, OLIHKY NOTOYHOI AOCTOBIPHOCTI BUSIBMIEHHS MOXEXi, 3rigHO 3 KOPMCHOK MOLENSIHo,
NOTOYHE 3HAYEeHHA aganTMBHOMO MNopora BM3HaAYalTb LUMSXOM €EKCMOHeHUianbHol dinbTpauii i3
3afaHvM MnapameTpoM YraropkyBaHHs Ta 3MIHHOK B 4aci Barow, sika BM3HA4YaeTbCs OOEpHEHOI
NMOTOYHOI EHEPriet0 BiAMNOBIAHOIO BUMIpHOBaHOro Hebe3nevyHoro ghaktopa, 3 ypaxyBaHHAM 3HAYeHHS
no4YaTkoBOro Mopora, a OLiHKY MOTOYHOI OOCTOBIPHOCTI BUSIBNEHHSA MOXEXi 34iMCHIOTb LUSISAXOM
eKCrnoHeHUianbHOT inbTpauii i3 3agaHuM Takum CamMuMm napameTpoM YrarofKyBaHHS MOTOYHOI
acMMETPUYHOI OOUHUYHOT QOYHKLT.

Y Bigomomy cnocobi [3] ycepegHeHHS MOTOYHOT aCUMETPUYHOT OANHUYHOT OYHKLiT Ta 06YMCNEHHS
MaTeMaTU4HOro O4iKyBaHHS MOTOYHOI aCUMETPUYHOI OAMHWUYHOI DYHKUiT 34IMCHIOTb  LUNSXOM
eKCrnoHeHUianbHoT ginbTpauii NOTOYHOT aCUMETPUYHOT OAMHUYHOI (DYHKLUIT 38 3MIHHOIK B Yaci Baroo,
fAKa BM3HaA4YaeTbCA OOEpHEHOK MOTOYHOK EHeprield BignoBigHOro HebesneyHoro dakTopa, Ta
eKcrnoHeHUuianbHOoI dinbTpauil MOTOYHOI aCUMETPUYHOI OOUHUYHOT (PYHKUIT ANA BU3HAYEHHSA NOTOYHOT
OOCTOBIPHOCTI BUSIBNEHHA noxexi. pu LboMy BiAMNOBIAHY eKCMOHeHUianbHy ginbTpauito NOTOYHUX
3Ha4yeHb MOTOYHOI AaCMMETPUYHOI OAMHWYHOT CYHKUiT 3AINCHIOTL i3 3ajaHMM Ta OOHAKOBUM
napameTpoMm ynarofKyBaHHs. 3AINCHEHHS eKCnoHeHUianbHOI inbTpauil i3 3agaHuM napameTpom
ynarogpkyBaHHa He noTpebye 3HaHHA QYHKUil po3noAiny MOTOYHWMX 3Ha4yeHb Ta [03BOJISE
BpaxoByBaTW HEOOHAKOBI Ta HEBIAOMI MMOBIPHOCTI X NMOTOYHUX 3HaYeHb. Lle go3Bonse 3gincHioBaTu
BiCMiAKOBYBaHHSA 3a HEBIiJOMOK 3MiHOI MOTOYHOI eHepril HebesneyHoro napameTtpa i posnoginy
MMOBIPHOCTEN MOTOYHUX 3HAYeHb Yy HEeBU3HAYEeHUX Ta HecTauioHapHux ymoBax. Came ue O03Bonse
nigBilyBaTNM TOYHICTb BCTAHOBMEHHA ajanTMBHOrO Mnopora Ta OnepaTuMBHICTb i [OCTOBIPHICTb
BUSIBITEHHSA MOXEXi Y HEBU3HAYEHMX Ta HECTALiOHapPHUX YMOBaX.

ApanTauito NOTOYHOro nopora BUSIBIIEHHSI MOXEXi Mpu LbOMYy, 3rigHO 3 KPUTEPIEM TOTOXHOCTI
NMOTOMHUX WMOBIPHOCTEN MOXUOOK BUSIBIEHHSI MOXEXi, 3AOINCHIONTb OOYMUCNEHHSM Pi3HULI  MiX
NMOTOYHUMM 3HAYEHHAMU BMMIPIOBAHOrO Hebe3neyHoro dakropa MoXexXi Ta MOTOYHUM MOPOroMm
BUSIBNEHHA TMOXeXi, WO BU3HAYAETLCA LWNAXOM €EKCMOHEHUianbHOI dinbTpauii i3 3agaHum
napameTpoM ynaroaXyBaHHsl MOTOYHOI aCUMETPUYHOT OAMHUYHOT OYHKLIT 3i 3MIHHOK B 4aci Baroto,
WO BW3HA4Ya€eTbCA OOEpPHEHOH MOTOYHOW eHeprietd HebesneyHoro daktopa, Ta YypaxyBaHHSAM
BCTaAHOBMEHOro noyaTkoBoro nopora. Mpy UbOMY OLHKY MOTOYHOI MMOBIPHOCTI BUSIBMIEHHS MOXEXI
30JMICHIOIOTb 3a AOMOMOIOK EKCMOHEeHUianbHoi ginbTpauii i3 3agaHuM napameTpoM ynarofKyBaHHS
NMOTOYHOT aCUMETPUYHOT OAMHUYHOI OYHKLI.

Peanisauis cnocoby aganTMBHOIO BUSIBIIEHHS MOXEXi Y HEBU3HAYEHMX Ta HecCTauioOHapHMX
yMOBax 3a KpPUTEPIEM TOTOXHOCTi MOTOYHMX WMMOBIPHOCTEWN MOXUOOK BUSIBIIEHHS MOXEXi TiNlbKM Ha
OCHOBi BMMIipIOBaHMX 3Ha4yeHb HebesneyHoro haktopa NoXxexi 4O3BOSISIE B peanbHOMY Yaci Ha OCHOBI
eKCMoHeHUianbHoI dinbTpauii 3i 3MiHHOK B 4aci Barow i3 3agaHuUM MapamMeTpoM ynaromXyBaHHS
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NOTOYHOI aCMMETPUYHOI OOUHUYHOT OYHKLITI YMCEeNbHO OLHIOBATU AOCTOBIPHICTb BUSIBNEHHS MOXEXI
npu T AiNCHIW HasBHOCTI. [lpyM LbOMY NOTOYHE uUCENbHE 3HAYEeHHHA OUiHKWM [A0CTOBIPHOCTI
(MMOBIPHOCTI) BUSIBNEHHS NOXexXi Oyae BM3HAYaTW piBEHb MOXEXHOT HeGEe3nekn B KOHTPONbOBAHIN
30Hi, LLIO JO3BONATMME NonepesKaT BUHMKHEHHS NOXEeXi 3 Bi4MNOBiAHO 4OCTOBIPHICTIO.

KopucHa wmopgenb 3abesnedye nigBULLEHHST [OOCTOBIPHOCTI Ta OMepaTUMBHOCTI  CMocoby
afjanTUBHOIO BUSIBMEHHS MOXeXi Yy HeBUM3HAYeHMX Ta HecTauioHapHUX YMoOBax 3a paxyHOK
NigBULLEHHA  TOYHOCTI aganTauil MOTOYHOro mnopora [0 HEBU3HAYEHUX YMOB  LUMSIXOM
eKcrnoHeHUuianbHoI  ginbTpauil i3 3agaHMm napamMeTpoM  yraro4KyBaHHS MNOTOYHWUX 3HaYeHb
aCUMETPUYHOT OOUHUYHOT OYHKLIT 3i 3MIHHOIO B Yaci Baroto, ska BU3HA4Ya€eTbCsl 06EpPHEHOID NOTOYHOK
eHeprietlo BignoBigHoro Hebe3neyHoOro akTopa, Ta ypaxyBaHHSIM NMOYaTKOBOro nopora i OAHOYacHoT
OLiHKM B HENepepBHOMY Yaci AOCTOBIPHOCTI (MMOBIPHOCTI) NPaBUMAbHOTO BUSABMEHHS MOXEXi LUMSXOM
eKCcrnoHeHUuianbHOT  hinbTpauii i3 3agaHMM napamMeTpoM  ynaroKyBaHHS MOTOYHUX 3HAYeHb
aCUMETPUYHOT OANHUYHOT (PYHKLLT.

Lle B Linomy fo3Bonsie 3HUXXyBaTUME XUBHICTb PaHHLOTO BUSIBMEHHS MOXEXi B HEBM3HAYEHUX Ta
HecTauioHapHMX yMoOBax 3acTocyBaHHA. KpiMm Toro peanisauis 3anpornoHOBaHOro aganTUBHOMO
cnocoby BUSBMEHHS MNoOxexi He noTpebye 3HaHHS OYHKUiT po3MoAdiny MOTOYHUX 3HaYeHb
ACUMETPUYHOI OAMHUYHOI GOYHKUIT Ta 1X HaKonuuyBaHHSA Ha 3agaHOMY iHTepBani BUMIpOBaAHHS, LLO
OO3BOMSE Y HEBU3HAYEHUX Ta 3MIHHMX 3a YacoM YyMoOBax 34iACHIOBaATU MiABULLEHHA TOYHOCTI
afjanTauii NOTOYHOro nopora Ta YMcernbHO OUiHIOBaTU MOTOYHY AOCTOBIPHICTE BUSBNEHHS MOXEXi Npu
1 AiACHIN HasiIBHOCTI.

Ha kpecneHHi npeacTaBneHa cxema 3anpornoHOBaHOro cnocoby aganTUBHOIO BUSBMEHHS NMOXEXI,
ae: 1 - HernepepBHE BUMIpPIOBAHHA [0BINbHOro HebesneyHoro cpakTopa noxexi BigNOBIOHUM
CroBillyBa4eM B 30Hi MOro pO3MilEHHS; 2 OBYMCNEeHHS Pi3HULI MK MOTOYHUMW 3HAYEHHAMM
BMMIpIOBAHOro (paktopa noxexi 3 MNOTOYHMM afanToBaHUM MOPOrOM BUSBNEHHA noxexi; 3 -
BM3HAYEHHS ACMMETPUYHOI OAMHWMYHOI (PYHKLIT Bi4 MOTOYHOI Pi3HWLI MK MOTOYHUM 3HAYEHHSIM
BUMIpIOBAHOro (paktopa MNoXeXi Ta NMOTOYHUM 3HaYEeHHS M afanToBaHOro nopora; 4 - OUiHIOBaHHSA
[OCTOBIPHOCTi (MMOBIPHOCTI) BUSIBMEHHS MOXEXi LUMSAXOM €KCMOHeHLUianbHOoI inbTpadii i3 3agaHum
napaMmeTpoMm ynaro4KyBaHHsi NMOTOYHMX 3HAYEHb aCUMETPUYHOI OOMHUYHOI (PYHKUII; 5 - 34iNCHEHHS
eKcrnoHeHUianbHoI inbTpauil NOTOYHOT acMMETPUYHOT OANMHUYHOI OYHKLIT 3i 3MiIHHOK B Yaci Barolo,
sIKa BM3HA4YaETbCS ODEPHEHOK MOTOYHOK EHEPriel BiAMOBIAHOIO BMMIptOBaHOro 1 HebesnevyHoro
dakTopa, Ta 3 ypaxyBaHHSAM NOYaTKOBOro nopora; 6 - BCTAHOBEHHA NOYaTKOBOro Nopora BUSBNEHHS
NnoXexi; 7 - BCTAHOBNEHHA NapameTpa ynaromKyBaHHS ANs eKCMOoHeHUianbHOoi (inbTpauii noToYHOl
acMMEeTPUYHOI OOUHUYHOT COYHKLT 3i 3MIHHOKO B Yaci Barolo Ta eKCnoHeHUianbHOT ginbTpauii TOTOYHNX
3HaYeHb aCUMETPUYHOT OAMHUYHOT (PYHKLIT LLIOAO NOTOYHOI OLIHKM OOCTOBIPHOCTI BUSIBMEHHS NOXEXi.

Cnocib aganTMBHOro BUSAIBMEHHS NOXEXI, LLO MPOMNOHYETLCS, BKIOYAE, HENepepBHE BUMIPHOBAHHSA
AOBINbHOro HebesneyHoro gakTopa noxexi 1 BiANOBIAHMM CMOBILLYBa4YeM B 30Hi MOro PO3MiLLIEHHS.
Ak cnosiwyBad MOXYTb BMKOPUCTOBYBATUCS, HaMpuknag, AaTyuk TemnepaTypu cepenoBulla,
AaTUYMKN, L0 BUMIPHOKOTL KOHLEHTpaLii Hebe3ne4yHnx rasoBmx KOMMOHEHTIB cepefoBULLA, LLiNTbHOCTI
AVMY Ta iHWWUX NepBMHHUX abo BTOPWHHUX HebesneyHux dpakTopiB noxexi. [Ons BumiptoBaHb 1
croBillyBa4YeM BCTaHOBIIOKOTL BiANOBIAHWA NOYATKOBUIW NOpIr 6, KM afanTyloTb OO0 HEBU3HAYEHUX
Ta HecTauioHapHMX YMOB 3a KPUTEPIEM TOTOXHOCTI MOTOYHUX WMMOBIPHOCTEN MOXMOOK BUSIBNEHHS
noxexi. [Ans Uuboro obYUCIIOTb PIHULIIO 2 MK MOTOMHUMW 3HAYEHHSIMU BUMIptOBaHOro dakrtopa
noxexi cnoeillysayem 1 Ta aganToBaHMM MOPOroM BUSIBIIEHHA MOXEXi 5, KM BU3HAYaKOTb LUSSIXOM
eKCrnoHeHUianbHOT inbTpauii i3 3agaHuM napameTpoM ynaro4)KyBaHHA MNOTOYHOI aCUMETPUYHOI
OOMHMYHOI yHKUIT 3 3i 3MiHHOIO B Yaci Barow, WO BU3HAYaETLCA OOEPHEHOK MOTOYHOK EHeprieto
BignoBigHoro HebesneyHoro pakTopa, Ta 3 ypaxyBaHHsAM no4vaTkoBoro nopora 6. OuiHBaHHSA
NMOTOYHOI JOCTOBIPHOCTI (MMOBIPHOCTI) BUABNEHHST NOXEXi 4 34INCHIOTD LUNSAXOM €KCMOHEHLUianbHOI
QinbTpauii i3 3agaHuM NapaMeTpoM YraromKyBaHHSA NMOTOYHOT aCMMETPUYHOI OOUHUYHOIT (DYHKUIT 3.
BcTaHoBneHHA 3agaHoro napamMmeTpa ynarofxXyBaHHs 7 Ans ekcnoHeHuianbHoi inbTpadii 5 Ta 4.

AJanTvBHUIA cnoci®  BUSABMNEHHS MOXEXi 3OIACHIETLCA HACTYNHUM  4YMHOM. BumiptooTb
BiANOBIgHUA He Hebe3neyHu dakTop Noxexi 1 B cepefoBuLLi, Ae pOo3MilyeTbCs crnoBillysad. Jani
Ha OCHOBi MOTOYHMX BMMIpIOBaHb CMOBiLLyBa4Ya 00YMUCMIOTL Pi3HNULIO 2 MK MOTOYHUMK 3HAYEHHAMMU
BUMIipIOBaHb Ta agantoBaHoro nopora. lNpu ubOMy aganTauis MOTOYHOro nopora 5 34iNCHIETHCA
LINAXOM  eKCrnoHeHUianbHoT  inbTpauii i3 3agaHuM napameTpoMm  yrarofXyBaHHA MOTOYHOI
acMMEeTPUYHOI OAMHWYHOI yHKUii 3 3i 3MiHHOK B 4Yaci Barow, WO BU3HAYaETLCA OOEPHEHON
NMOTOYHO eHeprieto BignoBigHoro HebesnevHoro akTopa, Ta 3 ypaxyBaHHSM NMOYaTKOBOro nopora 6.
OpHoyacHO 3 UMM MOTOYHI 3HAYEHHS aCUMETPUYHOI OOUHWYHOI (OYHKUil 3 BMKOPMCTOBYIOTb AN
BM3HAYEHHS MOTOYHOI OUiHKM [OCTOBIPHOCTI (AMOBIPHOCTI) BUWSIBMEHHS MOXeXi 4 LWNAXom
€KCMnoHeHUianbHOoi QinbTpauii i3 3agaHMM napamMeTpoM YnarofKyBaHHSI MOTOYHOI aCUMETPUYHOI
OOMHWMYHOI YHKUiT 3. BcTaHoBneHHs 3agaHoOro napameTpa ynarogKyBaHHS €KCMOHEHLUianbHOl
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dinbTpauii 7 Ans NOTOYHOI acMMETPUYHOI OAUHUYHOI PyHKUiT 3 3i 3MiHHOK B 4aci Barow, Lo
BU3HA4YaeTbCsl 0OEpPHEHOK MOTOYHOK e€eHeprieo BignoeigHoro HebesneyHoro daktopa, Ta 3
ypaxyBaHHAM NO4YaTKOBOro nopora 6 Ta NOTOYHOI aCUMETPUYHOI OANHNYHOI (PYHKLUIT B 4. Mpn Lubomy
onepaluii 2-7 cnocoby, Lo 3asiBNSETLCS, BUKOHYIOTLCS CreLianisoBaHMM MiKpOMpOLLECOPOM.

TakvM YMHOM, 3anpPONOHOBaHMI aganTUBHMI cnocib B LiNOMY A03BOISIE NiABULUTIA OOCTOBIPHICTb
Ta ONepaTMBHICTb BUSIBIIEHHS MOXEXi 3@ PaxyHOK 3MEHLLEHHS MOXMOOK ajanTaLii MOTOYHOro nopora B
HEBU3HAYEHNX Ta HeCTauioOHapHMX YMOBaX LUASIXOM €KCMOHEHUianbHOoi inbTpauil i3 3agaHum
napaMmeTpoMm yrnaroaKyBaHHS MOTOYHOI aCMMETPUYHOT OAMHUYHOI PYHKLIT 3i 3MiIHHOIO B 4aci Baroto,
WO BU3HA4YaeTbCsi OOEpHEHOI MNOTOYHOK eHepriet BignosigHoro Hebeane4yHoro dakropa, Ta 3
ypaxyBaHHSM MO4YaTKOBOro nopora 6 Ta eKCrnoHeHUuianbHOl inbTpadii i3 3agaHum napameTpom
ynarogXyBaHHsi MOTOYHOI aCMMETPUYHOI OAMHUYHOI oyHKUiT. [lpu UboMy SK HeGe3neuHi dakTopu
MOXYTb BMKOPUCTOBYBATMUCb He Tinbkun HebesneuHi ¢akTopy noxexi, a W iHWi OOoBiNbHI hakTopwn
3arpos, 9K 3nom, HebGeaneyHa TemnepaTypa ycTaTkyBaHHA, Hebe3neyHa LWBMAKICTb MNOTOKY Ta PiBHSA
piavHu, HebeaneyHa KOHLeHTpaLis rasis TOLLO, L0 BUMIPIOKOTLCS Y HEBU3HAYEHUX Ta HECTaLUiOHAPHMX
YMOBaXx B KOHTPOSIbOBaHIM 30Hi, A€ pO3MiLLYOTLCA BignosiaHi Aatumkn paktopis 3arpos. Lle o3Havae,
WO Crnocib, $KWA NpPOMOHYETbCH, 3abeaneyye MiOBULLEHHS OMepaTUBHOCTI Ta [OOCTOBIPHOCTI
BUSIBIIEHHS 3arpo3 B HEBU3HAYEHUX Ta 3MiHHMX 3@ YaCOM YMOBaXx B MOPIBHAHHI 3 BiZOMUM cnocobom.
Kpim Toro nponoHoBaHuiA cnocibé € Ginbl NpocTUM B peanisauii, Wo B LiIOMY 3HWXKYE BMMOIM A0
anapaTtHux 3acobis, L0 peani3yoTb Len cnocib.
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®OPMYJIA KOPUCHOI MOJESI

Cnoci6 aganTUBHOTO BUSBMEHHSA MOXEeXi, WO BKOYAE BCTAaHOBMEHHHA MOYaTKOBOrO nopora
BUSIBITEHHA MOXEXi, BUMIPIOBAHHSA MOTOYHOrO 3HA4YE€HHS OOBINbHOrO HebeaneyHoro chakTopa NoXxexi,
BM3HAYEHHS MOTOYHOrO 3HA4YeHHs afanTMBHOro nopora, OBYMCMEHHS Pi3HMLUI MK MOTOYHUMMU
3HaYeHHAMU Hebe3neyHoro akropa MnoXexXi Ta MOTOYHMMM 3HAYEeHHAMM afanTUBHOMO nopora,
BM3HAYEHHS aCMMETPUYHOI OAMHWYHOI (DYHKLUIT Big 00GYMCNEHOI MOTOYHOI Pi3HMLI, OLIHKY MOTOYHOI
OOCTOBIPHOCTI BUSIBIIEHHA MOXeXi, AKUA BiAPISHAETLCA TUM, LLO MNOTOYHE 3HAYEHHs afanTUBHOIO
nopora BM3Ha4valTb LUNSAXOM eKCMNOoHeHLUianbHoT inbTpauii i3 3agaHnm napameTpoM ynarogKyBaHHSA
Ta 3MIHHOK B Yaci Barow, sika BU3HAYaAETbLCA OOEPHEHOK MOTOYHOK €EHeprielo BiAMOBIOHOrO
BMMIpIOBaHOro Hebe3nevyHoro ¢aktopa, 3 ypaxyBaHHSAM 3HA4YeHHSI MOYaTKOBOrO Mopora, a OLiHKY
NOTOYHOI AOCTOBIPHOCTI BUSIBMIEHHS MOXEXi 3AINCHIONTb LUMSXOM €KCNOoHeHUianbHoi dinbTpauii i3
3agaHuM TakMM CaMMM NapaMeTpoM ynaromXyBaHHS NOTOYHOT aCUMETPUYHOT OAMHUYHOT (OYHKLI.
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