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JIOTTYHE BUBEJIEHHS 3A IEPAPXIYHUMM I'BPUIHUMHU HEYITKUMUA
BA3AMMU 3HAHb
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Berym .

OcHOBHI mepeBard i€papXiuHUX HEYITKUX 0a3 3HaHb MOJATAIOTh B MOXJIMBOCTI 3/10JIaTH
“IPOKJIATTS PO3MIPHOCTI” 32 PaXyHOK TOTO, 1[0 MAJIUM YHCIOM KOPOTKUX HEUITKUX MPaBHII MOXKHA
onucatu ckiaaHi OararodaktopHi 3anexHocTi. [Ipu nboMy MaTemMaTuyHa MOJIENb BUXOAUTH HA0U-
HOIO Ta iHTeprnpeTadbenbHO. BiqKpuTi MUTaHHS, 0 PO3TIISIIAIOTHCS B JIOMOBIII, OB’ sI3aH1 3 MOXK-
JIUBOCTSIMH TTOOYZ0BH €(PEKTUBHHUX 1€papXiYHUX HEUITKUX 0a3 3HAHB 3 PI3HOPIIHUX HEUITKUX Ipa-
BuL. [loTpeba B Takiii ribpuanzanii 00yMOBIeHa TUM, IO Ti YW 1HIII OCOOJUBOCTI CKJIAJHUX Oara-
TO(aKTOPHHUX 3aJICKHOCTEH Kpallle OMUCYIOTh HEYITKI MMpaBUiia Pi3HUX THIIIB.

TpynHoui noOya0ByU i€papXiYHUX HEUiTKUMX 0a3 3HaHb 0OYMOBIIEHI HEOOX1THICTIO KOPEKTHO-
ro CTUKYBaHHS PI3HUX THIIB ii €JIEeMEHTIB — TOOTO BUXOJy HEYITKOI 0a3W OAHOTO THUIY 1 BXOIY
HediTKo1 0a3u 3HaHp iHIIOTO TUIy. ChOroHI HalyacTille BUKOPUCTOBYIOTHCS HEUITKI 0a3u 3HaHb
Mawmpani, Cyreno, Jlapcena, Llykamoto, cuHrintonHa Ta kiacudikamiiiaa [1, 2]. Jng uux 6 Tumis
HeYiTKuX 0a3 3HaHb icHye 6-6 =36 BapiaHTIB CTHUKyBaHHS. BinmoBigHo, i po3poOUTH criocoou
nepeaBaHHs pe3yabTaTiB MPOMIKHHX JIOTIUHUX BUBEACHDb B 1€papXiuHiid HEWITKid 0a3l 3HaHb 7S
ycix 36 BapiaHTiB cTHKyBaHHS. [Ipu 1mpoMy OynemMo BpaxoBYBaTH MOXKIIUBICTH IOSIBM Ha BXOJI
YITKUX Ta HEYITKMX MOYATKOBUX 3HAUECHb.

Crnoco0u mnepegaBaHHsl pe3yJbTaTiB NPOMIXKHHUX JIOTIYHHX BHBe/leHb B i€papXidHii
HeviTKii 0a3i 3HAHb.

Posrnsnemo 2 Hewitki 6a3u 3HaHb L Ta H . Buxin y 6a3u 3HaHb L € ogHMM i3 BXOIIB X Oa-

31 3HaHb H , TOOTO BOHHM iepapxidHO moeaHaHi TakuM 9nHOM L — H . IlepenaBanus iHpopmarii
MDK HEUITKUMHU 0a3amMH 3HaHb MOKE 3[iiiCHIOBaTUCS Y 2 crmocoOu. 3a mepmM crnocodoM mepe-
JA€THCS JIMIIE Pe3yNIbTaT JIOTIYHOTO BUBEACHHS Mmicis aedassigikarii, TOOTO yiTke uucio. [HmmmMu
CJIOBAaMU HEYITKI BUCHOBKH I10 IPOMDKHUM 3MIHHUM B BHUIJISII YUCIIOBUX 3Hau€Hb MEPENAlOThCs B
HEYITKI MOJIEJI HACTYITHOTO PiBHA i€papXii. 3a APYruM CIIOCOOOM MEPEaaeThCs PE3yNbTaT JOTIYHO-
ro BUBeJeHHS 10 aedassidikarii, TOOTO HediTka MHOKMHA. MOKIIHMBa MpocTa peaiizallis Jpyroro
croco0y, KoM MPOMIXKHI pe3ysbTaTd B (hopMi OIHEUITKMX MHOXKHH [3] HanpsiMy MepeaaoTh B Ma-
IIMHY JIOT1YHOTO BUBEJCHHS HACTYIHOTO piBHS iepapxii [4].

[TepeBaru nepmioro crocoOy (puc. 1) moyisraroTe B MpOCTOTI, Ta MOKJIMBOCTI BUKOPUCTAHHS
TUIIOBUX AJITOPUTMIB HEUITKOrO BUBEACHHs. Hemoniku mosAraroTb B TOMY, II0 HaJ NPOMIKXHUMHU
3MIHHUMH TIOCJIITOBHO BUKOHYIOTH Mapy oO0epHEHUX ornepaliiii — nedassidikarito ta das3idikairiro.
BianoBiHO A1 MPOMIDKHHUX 3MIHHMX MOTPiOHO 3HaTH (yHKUIi HanexHocTi. Kpim Toro, morpioHO
3a0€e3MeYnTH E€KBIBAJIEHTHICTh HEUITKMX MHOHH 0 Ta Micis omnepauiil aedassidikamii ta ¢as-

~

3igikarii, T00TO €KBiBaJEHTHICTh OIHEYITKMX MHOXKHH X Ta Y, AKi HAAXOIATH 10 MAIIWHU

HEUITKOTO JIOT1YHOT0 BUBEIEHHS BUIIOTO piBHSA iepapxii (H) Ta oTpuMaHuX 3a JOT1YHUM BHUBEJCH-
HSM Ha HUKHBbOMY piBHI iepapxii (L). Ha mpakTuil qocartu mporo mMaike HEMOXIJIMBO, TOMY IO
nia yac aedassigikamnii iHGopMmaris npo po3noain (3HaueHHs (YHKIIT HaJEKHOCT) CTUCKAETHCS B
OJIHY TOYKY. A naii Ha etami (a33idikarlii ¢ BITHOBUTH Il po3Moall. B mpukiagHux HEUITKUX
cucreMax (YHKII HaJeKHOCTI 3a3BMYail TUCKpeTu3ytoTh mpubimu3Ho Ha 100 toukax [2]. Tomy
BimHOBHTH 1i 100 map 3Ha4YeHb 3 OJTHOTO YKCJIA, HABITh 3 YpaxXyBaHHSIM anpiOpHUX 3HAHb, HEMOXK-
muBo. Kpim Toro, micns nedasszidikanii oTpuMyeMo HalOUIBII MOXKIIMBE 3HAUEHHS HEYITKOI BETH-
yiuHU Y ¢opMi ofHOTO 4iTKoro yucia. Ilpu npomy iHdopmaiis npo CTymiHb HaJEKHOCTI (MIpy
BIIEBHEHOCTI1) MpO Iie 3HaueHHs BTpayaeThcs. ToOTO 3a pesynbraToM Aedaszzidikaiii HEMOXKINBO
BCTAaHOBHTH CTYIIHb HAJIEKHOCTI IIHOTO 3HAYEHHS B BUXIJIHIM HEUITKIA MHOXXHHI — IOPIBHIOBAB BiH
0.00001 4u 1 neBimomo. Aune mig yac as3idikanii Ha HacTynmHOMY H-piBHI i€papXii 11e, BXKe BXiIHE,
3HAYEHHS BBAXKAETHCSI a0CONIOTHO JOCTOBIPHUM 1 PO3TJISAAETHCS K CHHTJITOHHA HEYITKAa MHOKHHA
3 OJIMHUYHUM CTYNEHEM HaJIe)KHOCTi. Hamr 10cBiJl MpOeKTyBaHHS NPUKIIAJHUX HEUITKUX CHCTEM 3
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TaKUM CIIOCOOOM TMepenadi MPOMDKHUX pe3yJbTaTiB HEUYITKOrO BHBEACHHS 3acBiAuye, IO
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Puc 1. Opranizanis 10riYHOTO BUBEACHHS 32 HEYITKOI i€papXiuHoi 6a3u 3HaHb

Hepesara gpyroro crmocody (puc. 1) momsirae y BpaxyBaHHI 1H(pOpMaLii PO HEUITKICTH pe-
3YJIbTATiB JIOTTYHOIO BHBCACHHS, NPO CTYMiHb iX JOCTOBIPHOCTI. 3a CEMaHTHYHO OIHAKOBHX
3MIHHUX Ha BHUXOJI Ta BXOJli MO€JHAHUX 0a3 3HaHb JOCTAaTHHO JIMINE BKA3aTH TEPM-MHOXHHHU, 0e3
BU3HAYCHHs (YHKIIIH HATEKHOCTI Ta BIAMOBIAHO 6e3 omepauiit nedassidikauii Ta paszidpikarii, mo
npozneMoncTpoBano B [4]. Ilpn ineHTHikamii TaKUMHK I€PAPXITHUMH MOJACIAMU 3MCHIIYETHCS
KIIBKICTh MapaMeTpiB, WO MiIATAloTh HACTPOIOBAHHIO, BIIMOBIIHO, CKOPOUYETHCS PO3MIPHICTH
3ajgaui ontuMizanii. Lleil cmoci® Mo)kHa 3acTOCOBYBAaTHM KOJIM pe3yJbTaTH BUBEACHHS 3a 0a30r0
3HaHb MaMJaHi nepeqaroThCsl Ha BXiJ CHMHIVITOHHOI 0a3u 3HaHb a0o 0a3u 3HaHb Mampani. Skiio
MPOMIDKHI pe3yJbTaTu nmojaTu Ha BXia mojeni CyreHo, Toai s po3paxyHKy KOHCEKBEHTIB Tpeda
3HATH YITKE 3HAYCHHS BXIIHNX 3MIHHHX. BinmoBinHo, moTpiOHI GyHKIII HaTeKHOCTI IIPOMIKHAX
smiHHMX. Hamr gocBix 3acTocyBaHHs Apyroro cnoco6y nepe/iaBaHHs MPOMDKHHX PE3YJIbTATIB
JONiYHOTO BUBEJCHHS ITi/l YaC CTBOPEHHS i€papXi4HOi HEUITKOI Oa3H 3HAHB ISl BUPIIICHHS CKIIaj-
HOI 3ajadyi Knacn(blKauu [5] moka3ye, 1m0 OTpUMaHa HeYiTKa MOJENb JA00pe MiANaeThCs
HACTPOIOBAHHIO I1iJ{ 4aC [apaMeTPUYHOI ineHTH]IKai.

TakuM 9HHOM, JUIS TOJANBIIOTO JOCIIIKEHHS o6epeMo ,Z[pyTI/II/I croci6 mnepeaBaHHSA
MPOMDKHHMX PE3Y/IbTATIB JIOTIYHOTO BUBEJICHHS 10 i€papXidHii HediTkiil Oasi sHaHb y dopmi
HEYITKUX MHOXXHH. Peaizaliito mporo crocody mpoBeieMo IS BUITAIKIB CEMaHTHYHO Y3TOKEHIX
Ta CEMaHTHYHO HEY3TO/DKEHHUX HEUITKUX 0a3 3HaHb.

BugBenenHsi 3a y3rojkeHUMHU HeYiTKMMU 0a3aMu 3HAHb.

3minni Y Tta X B Hewirkmx Gasax 3mamp L Ta H (puc. 1) HazBemo moB’si3aHuMU. HewiTki 6a3u
smaep L Ta H Haseemo y3romkxenmmm, sKmo MoXkHa BHKOHATH JIOTiUHE BHBEIEHHS 3a 6a3010
suanp H Ges passidikamii 3a 3MiHHOIO X, 2 BUKOPHCTOBYIOUH JIHIIE HEUiTKUH PE3yIbTaT JIOTidHO-
ro BUBEJEHHS 3a 0a3010 L. HeoOXigHOI yMOBOIO Y3rOMKEHOCTI HEWiTKMX 6a3 3HAHb € iJeHTHY-

HICTh aTpHOYTIB 3MIHHHUX Y ra X. Kombinawii TrriB HewiTknxX 6a3 3HaHb, AKi MOXKHA Y3TOJUTH,
3BefieMO B Ta0u1. 1. B Hilf BUKOPUCTOBYIOTHCS TaKi HO3HAYEHHS YMOB y3TOJIKEHOCTI:
T — 1IGHTUYHI TEPM-MHOXKUHU 3MIHHUX Y Ta X;
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T+M - 1IGHTUYH] TEPM-MHOKUHU Ta QYHKIIT HAJTEKHOCTI 3MIHHUX Y Ta X
T+S - 1ICHTUYHI TEPM-MHOXXWHHU 3MIHHUX Y Ta X Ta BiACYTHICTH B 0a3i 3HaHp H mpaBwmi,
B KOHCEKBEHTaX sIKMX (Ppirypye 3miHHa X ;
N/A - Y3TOJKEHICTh HEMOJKITHBA.
Tabmuns 1. Mogeni y3ro/pkeHHsI HeUITKUX 0a3 3HaHb
H-6a3a 3nans
L-6asa 3nans .
Mamoani  Jlapcena %lf;lz%zu = Cunenmonna Cyeeno Llykamomo
Mamoani T T T T T+M T+S T
Jlapcena T T T T T+M T+S T
Llyxamomo T T T T T+M T+S T
Knacugixayitina | T T T T T+S T
Cunenmonna N/A N/A N/A N/A N/A N/A
Cyeeno N/A N/A N/A N/A N/A N/A

3a ymoBu T motpiOHa JnIIe €KBIBaJICHTHICTH TEPM-MHOKHH 3MiHHUX Y 1a X Ha byHKmii
HAJICKHOCTEH OOMEKEHHsI HE HAKIJIQJAA€ThCs, X B3araji MOXKE HE iCHYBaTH, TOMY IO PE3yJbTaT

JIOTIYHOTO BHMBEJEHHS 3a 6a3010 3HaHb L y opmi GiHewiTKOi MHOXHMHK y HanpsiMy, MUHAIOUU
omepairo (aszidikanii, mepesacThcs B MalIMHY JIOTi4HOrO BUBEAESHHS 3a O6a3oro 3Hanp H (puc. 1).
Takuii IpUiOM 3aCTOCOBYETHCS KOJNHM HediTka 0asa 3HAaHb Bipasy HPOCKTYETHCSA B I€papXidHid
dopmi [4]. ¥ BHUIIAJIKY, KOJH CIIOYaTKy HPOCKTYIOTHCS OKpeMi HeuiTKi 0a3u 3HaHb, a TOTIM KOH-
CTPYIO€ThCS i€papxiuHa 0a3a 3HaHb, NOTPIOH1 (QYHKIIT HANEKHOCTI [1OB’I3aHUX 3MIHHUX, TOOTO Mae
BUKOHYBaTucs ymosa T+M.

3a ymoBu T+M mnotpibHO, 1100 TepM-MHOXKHHHU Ta (HYHKIIT HAJICKHOCTI MOB’I3aHUX 3MIHHUX
Y 1a X Oynu inentuyHuMH. st yMoBa HeoOXiaHa NuIIe 17 Y3ro/KeHHs 3a 623010 3HAHD CyreHo
B SIKill [TOTOYHI KOHCEKBEHTH MPABHII PO3PaXOBYIOTBCS 38 YiTKMMH 3HAYCHHSMH BXIJHUX 3MIHHHX.
B npomy Bunanky ¢yHkuii HajgeXHOCTI MOTPiOHI s Aedas3zidikaiii pe3yapTaTy JOr14HOTO BUBE-
JieHHs 3a 623010 3HaHb L, TO6TO po3paxyHKy 4iTKOro 3HAYeHHS 3MiHHOI

VYmoBa T+S Bka3zye, 1m0 3a oco6nuBoro gopmary npaBuil HeuiTkoi 0a3u 3HaHb CyreHo, s
Y3roJKEHOCT] He MOTP10H1 YiTKI 3HaYEHHSI OB’ I3aHUX 3MIHHUX Y 1a X . Heii ceniansHuii Gpopmar
BHMArae, mob B KOHCEKBEHTAX yCiX MPaBHIaX BAroBi KOSIllieHTH MPH 3MIHHIH X nopisuroBai 0.
BiamnosinHo, 1mi yac JIOriYHOro BUBEACHHS 3MiHHA X He BIUIMBATHME Ha MIOTOYHE 3HAYEHHS KOHCE-
KBeHTHa TmpaBuia. lle 3Ha4YeHHS pO3PaxOBYIOTHCS 3a IHIIMMHA 3MIHHUMH 3 HEHYJIbOBUMHU
Koe(biuieHTaMM 3ayBaxnMo, IO 3MiHHA X' BIuIMBa€ Ha pe3yJbTaT JOTIYHOrO BUBEIEHHS, TOMY IO
il 3HAYCHHS BPAXOBYETECS IMiJ YaC PO3PAXyHKY CTYNEHS aKTHBHOCTI IIPaBHIIA.

Knacudikauiiina HediTka 6a3a 3HaHb MOXE BUCTYNaTH sk L-6a3a 3HaHb JHIIC 38 yMOB YIIO-
PAIKOBAHOCTI KJ1aciB, TOOTO KOJH 3 i1 KOHCEKBEHTIB MOYKHA YTBOPHUTH TOPSIKOBY IIKAITY.

BuBeneHHs1 32 HeY3roJskeHUMHU HeYiTKUMH 0a3aMH 3HAHb

Heuitki 6a3u 3Hanb L Ta H Ha3zBeMo weys2odoicenumu, sIKIIO MOB’A3aH1 3MIHHI MalOTh Pi3HI
aTpuOyTH — TEPM-MHOXXUHH, HOCIT UM (PYHKIIT HAJIE)KHOCTI. Y IIbOMY BUIIAJKY Ha BX1Jl HEUITKOI Oa-
31 H mnepenamo HeYiTKe BHXIiIHE 3HAYEHHS Y, K€ OTPUMAHO JIOTIYHUM BHBEIECHHAM 32 0a30r0
3aanb L. Ha puc. 1 meit cnoci6 nmosnaunmno mig Ne3. HewiTka MHOXKMHA Y 3aJa€ThCS HA Heme-
pEBHIN MHOKHMHI y BUMAAKy, ko L € 6a3oro 3Hanb Mamaani uu Jlapcena. 3a iHIIuX HeUiTKUX 0a3
3HaHb, TOOTO CHUHIJITOHHOI, Kiaacudikauiiinoi, Cyreno 4u [lykamoro, Y 3a1a€ThCs HAa JUCKPETHIM
MHOXHHI.

da33idikalio 3a 3MIHHOIO X, TOOTO MEPETBOPEHHS MOTOYHOTO BX1THOTO HEUITKOIO 3HAUEHHS

Y B OiHEWiTKYy BenNM4uHy X 3iHCHMMO 3a [2, 6]. 1 1bOro NEPETHEMO HEYIiTKY MHOMKHHY KOXKHO-
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ro TepMa 3MiHHOI X 3 BXiJHOI HEYITKOI MHOXHHOIO Y. Jlami 3HalieMO BHCOTH OTPUMAHHUX

HEYITKUX MHOXHH, SIKi i OyyTh CTYIEHSAM HAJIEXKHOCTI B OiHeuiTKii Besmunni X (auB. puc. 1). 1o

MPOLEAYPY LIFOCTPYE PHC. 2, ¢ 3HAXOAUTHCS BUCOTA MIEPETUHY JABOX HEUITKMX MHOXHH A Ta B.
[Tomanpine JoridyHe BUBEACHHS 3IIMCHIOETHCS 3a THIIOBHM aJTOPHUTMOM 3TiAHO 10 Qopmarty
HeuiTKol 6a3u 3HaHp H .

Puc. 2. BusHaueHHs CTYIEHsI HAJIGKHOCTI HEYITKOI MHOKMHU A 10 HE4iTKOi MHOKHHU B

Sxmo H e 6a3ot0 3nanp CyreHo, ToAi Ui pO3paxyHKY MOTOYHOTO 3HAYCHHS KOHCEKBEHTIB
MpaBUJI JTOJAATKOBO MOTPIOHO 3HATH YiTKE 3HAYCHHS HAa BHUX0Ml O0a3u 3HaHb L. JIJig 11bOTO BUKO-
HaeMo nedassidikaliro HEUITKOT MHOXKUHK Y . Y BUNAAKY cheniaabHoro gpopmary 6asu 3Hanb Cy-

I€HO, Y SIKili B KOHCEKBEHTaX YCiX MpaBHIIax BaroBi KOe(ili€eHTH MpHU 3MiHHIH X IOpiBHIOIOTH 0,
nedassidikaiiro HeUiTKOI MHOKMHU Y BUKOHYBATH HEMOTPIOHO.

BucHoBknu
1. HaGyB nojaipluii poO3BUTOK METOJl HEUITKOTO 1€papXi4YHOTO MOJEIIOBAHHS 332 PaxyHOK
PO3pOOKK MOjelield KOPEKTHOTO TIOEAHAHHS HEUITKUX 0a3 3HaHb Mawmnani, Jlapcena, Ilykamoto,
Cyreno, knacu(ikamiifHOI Ta CHHTIITOHHOL ISl onucy OaraTo()akTOpHUX 3alie)kKHOCTeH. BcTaHoB-
JIEHO, 1110 HeO6XiI[HOIO YMOBOIO Y3TO/DKEHOCTI HEUITKHX 0a3 3HaHb € i,[[eHTI/I‘{HiCTL aTpuOyTiB
MOEHCHHUX 3MIHHHEX. P0o3p0o0sicHO npaBuia moOyA0BH HEYITKHMX TIOPHIHNX HEUITKHX 0a3 3HaHb,
SIKi JIO3BOJISIFOTH 3JIIHCHIOBATH JIOTTYHE BUBEJICHHs 0e3 das3idikallii 32 NPOMDKHHMH 3MIHHHMH, a
BUKOPHCTOBYIOYH JIMIIE HEUITKUN Pe3yNIbTaT JIOTIYHOTO BUBEACHHS 33 IPOMIKHUMHU 0a3aMH 3HAHb.
B uux mopensx, Ha BiIMiHy Bij [4], HO€HYIOTbCA HEUITKI 6a3u 3HAaHb HE OJIHOTO THILY, a PI3HUX.
2. Bnepmie po3po0jeHO aJrOpUTMH HEYITKOTO JIOTIYHOTO BHBEICHHS 3a TiOpHIHUMH
1epapX1YHUMU HEUITKMMHU 0a3aMu 3HaHb, BIAMIHHICTIO SIKUX €:
® MOJKJIMBICTh BUKOPUCTAHHS HEUITKUX 0a3 3HaHb PI3HUX THUIIIB B OJHIN i€papXiuHiil HEWiTKii
0a3i 3HaHb;
® MOJJIMBICTH JIOTIUHOTO BMBEJICHHS HE TIJIbKU 3a Y3TOJDKEHHMH, ajle 1 32 HEY3TOKECHUMHU
HEYITKUMHU 0a3aMu 3HaHb, L0 JI03BOJISIE IPOEKTYBATH l€papXiuHy HEUiTKy 0a3y 3HaHb ILIs-
XOM arperyBaHHsi aBTOHOMHUX, HE3aJIe)KHO pO3pOOJIEHUX HEUITKUX 0a3 3HaHb, 1110 BPAXOBY-
I0Th JIMILIE YaCTKY YAHHHUKIB 3 MHOKUHU (PaKTOPIB BILIUBY;
® MOXJIMBICTb BUKOPHCTOBYBATH SIK IOYATKOBI /IaH1 HE JIMIIE YITKI 3HAUEHHS, a 1 HEYITKI.
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