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Amnoranis. B po0oTi po3risHyTOo 0coOGIHBOCTI HOpMAalli3oBaHOI KopemsmiiiHoi oOpoOku ABOBHMIpHUX OiHapHUX 300paxeHb. Lleit mimxin
peatizoBaH Ha MAaTPUYHOMY ONTOCNIEKTPOHHOMY KODEILSITOpi, B IKOMY 0a30BHM BY3JIOM € KOpeJsliiiHa MaTpuiisl. B Takiii MaTpuii icHye
MOJKIIMBICTE CTBOPSHHSI TOPOIfaNIbHUX 3B’ A3KiB MiX il kpaliHiMu eneMeHTaMH (KoMmipkamu). HaBeneHo Ba BapiaHTH BUKOHAHHS HOpPMai3o-
BaHOI KOpeIsLiiHO1 00poOKH OGiHapHHUX 300paxkeHb. Po3risiHyTi BapiaHTH peanisanii kopensniiinoi 00poOku 300paXkeHb JO3BOIIOTH 3HAUHO
CKOPOTHTH arlapaTHi BUTPATH MATPUYHOTO KOPEJSITOPA.

Kurouosi ciioBa: HopMastizoBaHa KopeJsiniiiHa 06po0ka, OiHapHe 300paskeHHs, TOPOIJAJbHA TONOJIOTis 3B’S3KiB, B3a€MOKOPeJIsILiii-
Ha pyHKuis.

AmnHotanus. B pabore paccMOTpeHbl 0COOEHHOCTH HOPMAaIM30BAaHHOW KOPPEIALMOHHONW 00pabOTKM IByMEPHBIX OMHAPHBIX M300paKeHUI.
DTOT HOAXO0J PeaI30BaHO HA MATPHYHOM ONTOIICKTPOHHOM KOPPEIATOPE, B KOTOPOM 0a30BBIM Y3JIOM SIBISETCS KOPPEISIIMOHHAST MaTPH-
1a. B Takoif MaTpuIle CymecTByeT BO3ZMOXKHOCTE CO3JaHMs TOPOMIAIBHEIX CBsI3eil Mex Iy e€ kpalHUMU deMeHTaMH (sueiikamn). [Ipusene-
HBI JIBA BapHAHTa BBIOJHEHUS! HOPMAJIM30BAaHHON KOPPEIJISLIMOHHOIM 00paboTKH OMHApHBIX M300paXkeHuid. PaccMOTpeHHbIe BapHaHThI pea-
JIM3aIUH KOPPEISIIHOHHOI 00pabOTKH H300pa)KeHMiT TI03BOJIIOT 3HAYNTEIILHO COKPATHTD allllapaTHbIE 3aTPaThl MATPHIHOTO KOPPEITOpA.
Kitio4eBble cj10Ba: HOPMAJIH30BAHHASI KOPPEJSIIHOHHAS 00padoTka, GHHADHOe W300pasKeHHe, TOPOMIAIbHAS TONOJIOTHS CBsi3ei,
B3aMMHOKOPpeJIsIiHOHHAsT pyHKIMS.

Abstract. In the work normalized correlation processing of 2D binary images was considered. This approach in optoelectronic matrix
correlator wherein the base block is a correlation matrix was implemented. In this matrix it is possible to build toroidal links between
extreme elements (cells). There are two embodiments of the normalized correlation processing of binary images. Considered embodiments of
correlation imaging processing allow significantly reduce hardware costs of matrix correlator.

Key words: normalized correlation processing, binary image, toroidal topology links, cross-correlation function.

Beryn

Iporec kopensiii 3afiMae 3HauHe Miciie B 00poOIli Ta aHasIi3i CUTHAMIB 1 300paxkens. Tak 1eil MmaremaTuny-
HUI amapaT 3HAWIIOB 3aCTOCYBaHHS B 0OpoOIl 300paxkeHb y chepi KOMIT IOTEPHOTO 30py Ta JUCTAHIIIHHOTO
30HIYBaHHS i3 CYIMYTHHKIB, B SKUX TOPIBHIOIOTHCS JaHi 3 Pi3HUX 300pakeHb, B PalapHOMY Ta TiIpOaKyCTHIHO-
My OOJIaJIHAHHI JJIs1 JaTbHOMETPIl 1 BU3SHAYCHHS MiCIIe3HAXO/KCHHS (TIeNICHTAIlil), B IKUX ITOPIBHIOIOTHCS Tepe-
naHi i BimOuTi curHamm [1, 2]. PesympTatu kopensmii BHKOPUCTOBYIOTHCS TIPU JETEKTYBaHHI Ta imeHTH(iKAamii
CUTHAJIIB B IIyMi, B OpraHi3amii TeXHITHOTO KOHTPOJIO JUIS CIIOCTEPEIKEHHSI 32 BILTMBOM BXOAY Ha BHXIJ, B i/IcH-
TU}IKaii ABIKOBHX KOIOBHX CIIB B CHCTEMi 3 IMITyJBCHO-KOIOBOIO MOIYIIAIIEI0, B 3BUYAWHUX CXEMax
OI[IHIOBAHHSI 32 METOIOM HAWMEHIIMX KBAJIPATiB i B 6ararsox iHIIMX 0671acTsX, 30KpemMa, B Kiimarosorii [1 — 4].

Otxe, B SIKOCTI CKJIQJIOBUX €JIEMEHTIB 0araTboX cUcTeM OOpOOKM Ta aHaNli3y paliOTeXHIUHHX, eNeKTpHY-
HUX, 0IOMEJMYHHUX CUTHAJIB Ha MPAKTULI HIMPOKO 3aCTOCOBYIOTHCS KOPENSTOPH, LIO MPALIOITh B PEAILHOMY
vaci [1 —4].

AKTYyaJIbHiCTh

Cepen BEJIMKOTO PO3MAITTS 33724 KOPEIAIIHHOT 00pOOKH TBOBUMIPHHUX 300paKeHb, B MPOIIEC] BUKOHAHHSI
SKAX BHM3HAYAE€THCS BIAMOBIAHICTH 300pakeHb ab0 HaMKpalle pO3MIIIEHHS eTaloHa Ha 300pakeHi, abo
BiJITIOBIJHICTh OJHI€T YaCTHHU 300paXKCHHS 1HIININ [5 — 7], MOKHA BHIIUINTH 3aJad4y BH3HAYCHHS MiCIIE3HAXO/-
JKEHHSI LICHTPa eTaJIOHa Ha T0JIi IIOTOYHOT0 300paXkeHHs. B 1iboMy BHITa/IKy cepest BiIOMUX KpHUTEPiiB JIOKAIBHOT
MOAIOHOCTI, 1110 3aCTOCOBYIOTHCS HA PI3HUX €Tarax KOpeJsiiiHoi 00poOKH IpH MomyKy 06’ekTiB [5], nominsHo
BUOpaTH B3aeMHOKOpeuiiiny ¢ynkuito (BK®d). BK® BimHOCHTBCS 10 1OCTaTHIX CTaTHCTHK B 337adax KOoOp-
JMHATHOI NPUB’SI3KK 300pakeHb Ta MOUIyKy 00’€KTiB IPpH HAsBHOCTI rayccoBoro mymy [8]. HeoOxigHo Bin3Ha-
YUTH, IO po3Mip Ta opMa eTaJOHHOTO 300paXeHHS MPH MONIYKYy 00’€KTiB MOBHHHI BiAMOBiIaTH 00’ €KTY, IO
PO3IIYKYETHCS, 00 BUKIIOYUTH BIUIMB HEiH(GOPMAaTHBHUX TOUYOK HAa TOYHICTh BU3HAYEHHS KoopanHart [8].

Mera
MerToro naHoi poOoTH € BJOCKOHAJICHHS MPOIIECY KOPENSIIHHOT 00pOOKH y MAaTPUYHOMY KOPEISTOPI.
IlocTanoBka 3agaui

BaszoBe kopemsmidiHe CHiBBIZHOIIECHHS JJIS ABOBHUMIPHHX 300pa’keHb MOXKHA NPEICTABUTH TAaKUM YHHOM

[2]:

Clu,v) = B35, B0 flx +u,y +v) - tlx, y), (1)

€ 14, 1" — KOOpJMHATU (pparMeHTa Kaapy |, IpuIoMy KOOPAWHATH IIKCEIIB X, ¥ 3MIHIOIOThCS B MEXaX
po3mipy NxM mabnona t.
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3nauenns Bemmumnn (11, 17) 3 Bupasy (1) B 3HAuHi# Mipi 3aJ1€KUTh BiJl BEMUMHH SCKPABOCTI MAGIOHa Ta
kanapy [2]. Buuly HafmifiHicTs npu BusBIeHHI 06’€kTa 3abe3meuye HopMaiizoBana kopemsuis C,,, ska npuiiMae
3Havyenns B jaianasoni C,, € [0, +1]. Ilpu upomy Onmsbke j0 OAuHULI 3HAYeHHs (,, CBIAYUTH MPO BHCOKY
nozAiOHicTh 1abyioHa Ta GparMeHTa Kazipy, a piBHe HyJIIO PO IX B3a€EMHE HecHiBIaiHHA [2].

Takuil migxix MoXKHA peaji3yBaTH Ha BiIOMIH CTPYKTYpi ONTOENEKTPOHHOTO KOPENSATOpa, sSKa MICTHTh
MAaTpHII0 00YHCITIOBAIBHUX KOMIPOK JJIsl BU3HAUCHHS KOPEISIIHHIX KOe(ilieHTiB, a TAKOXK OJI0K KepyBaHHS [9
—-12].

Kopensuiiina MaTpuns MIiCTUTh 004HCITIOBaIbHI KoMipku 1.i.j (puc. 1) st BU3HAYEHHS KOPEISLiHHUX
koediuieHTiB (i — HOMep CTOBMILS; j — HOMEp PsAAKa), KOXKHA 3 HUX Ma€ aapecHHi BXid 2, CHHXpOBXif 3, BXix 4
MOYaTKOBOTO BCTAHOBIICHHS, BXill 5 €TAIOHHOTO CHUTHAITy, ONITHYHUI BXix 6, onTnyHui BUXix 7, iHGopmariiiai
Bxomu 8-11, indopmaniiiai Buxoan 12-15, xepyroui mmaN 16-18 marpwumi, BXin 19 eTamoHHOTO CHUTHANY Mat-
puti. Tudopmariiini Buxomu 14 i 12, 13 i 15 kokHOT 069HCITIOBaIBbHOT KOMIpKH 1.1.J, KpiM KpaiiHix, 3’eaHaHi 3
inpopmaniiaumu BxoxamMu 10 i 8, 9 i 11 BiAMOBIMHO CYCiIHIX OOYMCITIOBAIHLHUX KOMIPOK, PO3TAIIOBAHUX
npaBopyu (1.i+1.j), miBopy4 (1.i-1.j), 3Bepxy (1.i.j+1) i 3uu3y (1.i.j-1) [12].

VY naniif KOpeNAIiitHii MaTpHIi ONTHYHI CHTHAIH Ha BXOMi 6 IEpPeTBOPIOIOTHCSA Y HUGPOBUIl OiHApHUI
KOJI, SIKAH B TIOAAIbIIOMY 00pOOJISIETHCS B KOXKHIM 00YHCITIOBATIBHIN KOMIPIi MAaTPHII, @ pe3yabTaT HOPMYEThCS
Y BUTIJISIII HASBHOCTI Y BiJICYTHOCTI ONTHYHOTO CHTHAy Ha BHXOAl 7 KOXKHOI 00YMCIIIOBanbHOI KoMipku [12].
Pa3om ¢ TiM aHanoro-1u¢ppoBe Ta HUPPO-aHAIOTOBE MEPETBOPEHHS ONTHYHUX 1 IM(POBUX CUTHAIIIB MOXKE OYTH
peaizoBaHO 3a MeXaMH KOpeJsiifHOT MaTpuli cydyacHUMHU Metonamu Ta 3acobamu ALIIT 1 LIAIT [13, 14].

Kopemnsitop (puc. 1) Bu3HA4ae MiCIE3HAXO/HKEHHS IIEHTPA JIBOBHMIPHOTO C€TAJIOHHOTO 300payKCHHS
G = {g;;} a noni 1BOBEMipHOro moTouHoro 306paxenss F = {f;;], ne NxM — posmipricts moTouHOr0 306-

paxeHHs1 F, 11X11 — po3MipHICTh eTanoHHOTo 300paxkerust (7. [Totoune F Ta eranonne { 306paxxeHHst € OiHap-
HUMH 300paKCHHAMH, TOOTO KOKHHM IX MIKCENb MOJAETHCS ONHOPO3PSIIHUM ABiMKOBHM KomoMm. Ha moii mo-
TOYHOTO 300paxkeHHss F i Ha momi eTamoHHOrO 300pakeHHs! ¢ 06OB’SI3KOBO TPHCYTHI EHTPOBAHUI PSAIOK i
LICHTPOBAHHI CTOBIICI[b, SIKi MAIOTh HYJIbOBI HOMEPH.

g B i 16
3 6 17
—
18
14 19
) .
10 1ij+1 8
2
9 [15N\7
2
2 13 11 . 13 11
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j 3 63 * g13|11 6 3 6
1410 14 14
10 i 8
i 12 , 1 5 -
9 W15 9 |15
7 1
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3 1 11 5
6
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Pucynoxk 1 — CtpykTypa onToeneKTpoHHOI MaTpHIli KOpeisTopa

Jlis HaBeneHOi CTPYKTYpH KOpensTopa s o04uiciaeHHd B3aeMHOKopersmiiHoi GpyHkuii (BK®D) Bukopu-
CTOBYETHCS Take criBBigHOmeHHs [10, 12]:

m8i;i " fi-rj-1 (2)
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ne f;; — enement (mikcens) BenuKrodopMaTHOTO MOTOIHOTO 300pakenns (I13) F; g;; — enement (mmikcens) api6-

Ho(opmarHoro eranontoro 3o00paxenns (E3) &r; Cy; — kopensuiiinuii koedimient marpuii pensedy £ 3 Koop-
munaramu (k, ) mo innosinuux ocsax (I, j). TakuMm 4MHOM BEKTOp 3CyBY MIKCEMiB [} ; IOTOYHOTO 300paKeHHs
F moxna nonaru six (—K, —I).

B pesynbTaTi B onepaniiiHo-TpaH3uTHOMY pexkumi Ha [-my Takti (! = 0, 1 X M) B xoxkHiil 06uHCITIO-
BaJIbHIN KOMipIli popMyeThCS eTeMeHT T:-‘:.- KOpEJSLiHHOTO penbedy BUTIIAIY:

= g fij )

IPUYOMY
gr=w(g:y), (4)
ne QYHKIS @ .g.} BH3HAYa€e CIoCi6 CKaHyBaHHS eTaJOHHOTO 300pakeHns (7. Hanpukian, ckaHyBaHHS 110 CITi-
pasti MOYMHAETHCS 3 HEHTPAIBHOTO eJIEMEHTa eTAIOHHOTO 300paxkeHHs {7 3 koopaunaramu (0; 0) [10, 11].
IIpuxian HopMatizoBaHOI KopesiniiiHoT 00po0Ku

Jns npuckopeHHs nporecy obunciaeHHs BK® nponoHyeTbes Takuil mixix OO BU3HAYCHHS KOOPAWHAT
[EHTpa eTAJOHHKUX 300paXkeHb (7 Ha MOJIi MOTOYHOTO 300pakeHHs F, KUl JO3BOIISIE BIAMOBHTHCH Bill «BHpPO-
IIyBaHHS» KOpeJsiLiitHOro penbedy BUIIALY (2) 32 paXyHOK ITOCTYIIOBOTO 3MCHIICHHS €IEMEHTIB MaTpULli 110-
TOYHOTO KOPEJSLIHHOTO penbe]y Ha 3aralbHy BENHYWHY Y KOKHOMY TakTi 00poOku [11]. B pesymerarti onu-
HUYHE 3HaueHHs Ha poO0YOMY MOJIst 30epiraloTh TUIBKU TII00aIbHI MAKCUMYMH, 110 HE JIMILE JI03BOJISIE TIEPEUTH
BiJl OaraTorpagaliiifHoro 10 OiHAPHOTO PE3yJILTYHOUOr0 KOPEJLIIHHOTO pelibedy, ae i 3a paXyHOK Bi3yaizamii
30UIBIINTH HAOYHICTh Pe3yJIbTaTy i MPUCKOPUTH BU3HAYECHHs HEOOXiqHUX KoopauHart. [ 30epeskeHHs iHDOp-
Malrlii pH 3CyBi MOTOYHOTO 300pakeHHss F 32 GopMys0i0 (2) po3MipHICT poOGOYOTro MOJIs, IO JOPIBHIOE MAT-
pHII 00YHCITIOBATBHUX KOMipOK, oBuHHA OyTH He Menmre (N + 11 — 1)=( M + m — 1) [10, 12].

Ha puc. 2 nokazaHo rpadiuHe NoAaHHs MaTpUIll OOYHMCIIOBAILHUX KOMIPOK JIJIsi BU3HAYESHHS KOPeIIsi-
HuX KoedimienTis [10].

N-n+1

M-m+ 1 M

n-1 N =
2 2
Pucynox 2 — I'padiuHe noganHs MaTpHili OOYUCITIOBAIEHUX KOMIPOK — KOpeJsTopa

3 ypaxyBaHHSM II0JIs ABOBUMIPHOTO IIOTOYHOrO 300paxkentst F po3mipaictio NxM i mosst aBoBUMipHOTO
€TaIOHHOTO 300pakeHHs (i PO3MIPHICTIO 11X B IPOLECi BUKOHAHHSI KOPEILILiHOT 06pOOKH MOXKIIUBHUIL 3CYB Y

. .. n—1 .
MOJIi TIOTOYHOTO 300paXKCHHS MPABOPYY 1 JTIBOPYY K MAKCHMYM Ha BEIIUYUHY [T], a Bropy 1 BHU3 Ha BEJIUYU-

m—1

. . . . . —_— ..
]. Toni marpuis OOYHCIIOBAIBHUX KOMIPOK MICTHUTh BIAMIOBIIHO [.-'..- + 2 T]J CTOBIIIIB 1

wy |75
(.-‘rf +2 ["_1]1 psuis [10].

-

Jnst 34nTyBaHHS pe3yJsbTaTy KOpEIALiiiHOI 0OpOOKH BOBHMIpHHX 300paXK€Hb BHIUIETHCS IEHTpaJIbHA
YacTHHA MaTPHIli OOYHCITIOBAIBHUX KOMipok poamipaicTio (N — 11 + 1)®(M — m+ 1) y Burnsami «BikHay.
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Po3mip «BikHa» 1 HOro po3TamryBaHHS Ha IOJII MaTPHIi OOYHCIIIOBAILHUX KOMIPOK BHU3HA4YaeThCs PO3MipamMu
noutst [NV mOTOYHOTO 1 OISt 11X eTANOHHOTO 300pakeHb i 3aCTOCOBAaHUM CIIOCOOOM CKaHYBaHHS €TaJOHHOTO
300paxenHs [10, 15, 16].

Ha puc. 3 — 5 HaBeneHO NpUKIIa i BUKOHAHHS KOPEISLiHOT 00pOOKH JBOBUMIPHUX OIHAPHUX MOTOYHOTO
F Ta eranonHoro ¢ 300pakeHb 3 BUKOPHCTAHHIM MATPHULi OOYHCIIOBATBHUX KOMIPOK Ul BHIIAAKY, KOJH
NxM = 5x5 (puc. 3a) i nxm = 3x3 (puc. 36). Iudopmariiini mikceni 060x 300paXkeHb MOKA3aHO YOPHUMU
toukamu. Crioci6 po3ropTku (CKaHyBaHHsI) €TAJIOHHOTO 300pakeHHs (T OKa3aHo Ha PHUC. 3B.

m Posroprka
2 [@]o]o[ojo E3 j 4 3 2
1{0]|@|O]e|o 1[O]@®]0] A
09®®eo0 0/®/® 0 g
-1[ole/eo]e 1jolole i Y 0
-2|@®|0|0|0|0 EE 6
Sy > )
B)

Pucynok 3 — a) — motoune 306paxenns [13; 0) — eranonne 300paxkenHs E3; B) — posroprka E3.

Jlnst BUNaJIKy HE 3aCTOCYBaHHS 3’€IHAHb MK KPalHIMHM PsIIKaMHU 1 CTOBIISIMU MaTpPUI O0YHCITIOBATLHUX
KOMIpOK i BKa3aHOMY CI0C00i CKaHYBaHHsI €TaJOHHOTO 300paxeHHs (¢ (puc. 3B) Ta MOYATKOBOMY OJHHHYHOMY
cTati pobodoro ot (puc. 4a) MOKa3aHO MOJIS MOTOYHOTO 300paxeHHss F (puc. 40) 3 BU3HAYEHUM 3CYBOM IIO-
TOYHOTO 300paxkeHHs Iy BiAMOBIHI TAKTH POOOTH, BMICT KOKHOI OOYHCITIOBATBEHOT KOMIPKH MaTPHIL TOKa3a-
HO TPaBOPYyY Ha puc. 4. PoGoue mose it 3CyBy MOTOYHOTO 300paxkeHHs F peasizoBaHe Ha MATpPHIl OOYHCITIO-
BaJlbHUX KOMIpok poaMmiphicTio (N + 11— 1)x(M + m— 1) ans 30epexxenHs iHpopmanii npu 3cysi
HOTOYHOTO 300paskeHHs F 3a Gpopmyioro (2).

Bcboro BUKOHYETHCS IEB’ATh TAKTIB BiJl HYJILOBOTO JJO BOCBMOT'O 32 KiJIBKICTIO TIKCEIiB €TAJOHHOTO 300-
paxenns (r (puc. 36). Ha BocbMoMy TakTi OpMY€eTHCSI KiHLIEBHIA Pe3yJIbTaT KOPEIALIHHOT 00pOOKH, SIKUii CBill-
YUTH TIPO T, M0 OOUHCITIOBATFHI KOMiIpKH MAaTPHIIL, SKi 3HAXOIATHCA B OAMHUYHOMY CTaHi, BIAMIOBITal0TH KOOP-
JMHATAM LEHTpa €TAJOHHOTO 300pakeHHs (r Ha MOJNi MOTOYHOro 300paxkeHHs F. Pesynprar KopemsuiiHOI
00pOOKH CBITUNTH, IO IIEHTPH €TAJIOHHOTO 300pa)KeHHS 3HAXOIATHCS Y TOUKax 3 kKoopauHatami (-1; 0) ta (1; 0)
(puc. 4B).

Ha puc. 5a HaBefeHO BUIIISI [OYAaTKOBOTO OJMHHYHOIO CTaHy pobGodoro momst posmipom NxM 3
ypaxyBaHHAM iH(opManiifHUX 3B’S3KIB MK 0OUMCIIOBAJIbHUMH KOMipKaMy MEPIIOro i CTapIioro CTOBIILIB Ta
nepioro i crapmoro psukiB matpuni [15, 16]. Ha BocbMoMy TakTi OpMyeTbCsl KiHLEBHH pe3yibTaT Kope-
JSIiHHOT 00POOKHM 3 KOOpAWHATAMH LIEHTPIB eTasioHHoTo 300pakeHHs (-1; 0) ta (1; 0) (puc. 5B), siKuii criBIIanae
3 OTpUMaHUM Ha puc. 4B. PoOoui TakTH, TOOTO TakTH, B SKMX BUKOHYBAJIHCh 3MiHH KOPEJLILIHHOTO PElbeRY,
MOKa3aHO Ha pHc. 4B 1 5B

OCKiTbKH pe3yJIbTaT KOPENAIMIHHOT 00pOOKH 3YUTYETHCS 3 «BIKHA» MATPHIN OOYHCITIOBATBHHX KOMIpOK

posmipaictio (N — 1 + 1)%( M — m + 1), To Haknaganus iHdopmarii mpu 3CyBi MOTOYHOrO 300pakeHHs F B

MOJTi MaTPHUIl 0OYUCIIOBAIBHUX KOMIpOK po3mipHicTio NxM He mpu3BoauTh 10 CIIOTBOPEHHS pesyibrary [10,
15, 17].
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PucyHnok 4 — a) — movaTkoBHii cTaH poOOYOro 1moiist; 6) — podoUe Mmoje MOTOYHOTrO 300pakeHHST;

B) — pe3yJbTAT KOPEIAIIHOT 00pOOKH
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PucyHok 5 — a) — mouaTkoBHii cTaH pobouoro 1os; 6) — poboue 1moje HOTOYHOTO 300paKeHHS; B) — Pe3yJIbTaT
KOPEeISIiHHOT 00pOoOKH

BucHoBku

1. OmHMM 3 MEpCHEeKTUBHHMX CHOCO0IB peasnizalii KOpensmiiHOi 00poOKH JABOBHMIpPHUX 300pakeHb € ii
NPUPOJHE BHUKOHAHHS Ha MaTPUYHOMY KOpENSATOpi, 0a30BUM BY3JIOM SKOTO € MAaTpHIs KOpEeLiifHuX
koedimienTis. Lle 103BoisgE 3pOOMTH TPHUBANICT HPOLECY KOPEJSIil HE3aJeKHOIO BiJl PO3MIPHOCTI BXIiJTHOTO
300paskeHHS.

2. MOXIHMBICTh BUKOPUCTAHHS TOPOIAALHOI TOTMOJIOTIT 3B’ S3KiB Yy KOPENAIIHHIA MaTpHUIl O3BOJIIE pe-
aji3yBaTH Ha poOOUill MaTpHUIll KOPEIAIHHUN TPOoIleC 3a PO3MIPHICTIO BXiTHOTO 300pakeHHs 0€3 J0JaTKOBUX
PSAKIB 1 CTOBIIIIB MATPHIIi, IO 3MEHIINUTH arlapaTHi BUTPATH.

3. 3acTocyBaHHS METOAY HOpMaui3amii BMICTy MaTpHIli KOPEJAiHHNX Koe(illieHTiB 3a0e3medye mepexin
Bif OararorpajgamiiHoro 10 OiHAPHOTO PE3YNBTYIOUOTO KOPEISIIHHOTO penbedy, IO TO3BOJISE HE TINBKH
3MCHIIINTY allapaTHi BUTPATH, aJie W 30UTBIIATH HAOYHICTh Pe3yNbTaTy, OCKUTBKM OJAWHUYHE 3HAYCHHS 30epira-
I0Th TUJIBKM MakCUMYMH Ha poOouoMy KopersitiiiHoMy mouti. KpiM Toro, B mpoueci kopessinii He «BUPOLIYIOTh-
Cs» MaKCUMYMH KOPEJIILIHHOTO penbedy.
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