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JOCIIIGKEHHSA I PEOPI'AHIBALIA CTPYKTYPHU HU®POBOI'O OB’EKTA
JIATHOCTYBAHHA HA OCHOBI I'PA®-MOJIEJII

Y emammi onucano npunyunu 3zacmocyeamnsn zpagh-mooeni ona 0ocnioxycenna i peopzauizayii
CIMpPYKmypu 00°’€kma 0iazHOCMY8aHHA 8 3A0a4ax MeCmonPUOAGmMHO20 CUHIME3Y UUPPOsUX cXeMm.

CmpyKkmypHy cxemy 00CiOHCYBAH020 6 AKOCHMI 00°cKma 0iacHOCMY8AHHA WUPPOBO20 NPUCMPOIO
3aNPONOHOBAHO NPEOCMABNAMU (POPMANI308aAHOI0 2pAP-MO0ennIo, O ORUCY AKOI 3ACHOCOBYIOMbCA
elemMenmu meopii MHOMNCUH, W0 00380J1A€ GUAGUMU RPOOIEMHI 8 NPOGEOEHHI MeCHmOoeUX 8UNPOOy6ans
WAXU nepeoaui KOHmpOoab08AHUX CUZHANIE I, uepe3 peopeanizauilo zpagh-mooeni, UZHAUUMU BUMOU
U{000 6HECEeHHS 3MIH 6 CIMDYKHIYPY HPUCHPOIO 015 30i1bUWIeHHA 11020 MECHONPUOAMHOCHIL.

Josedeno, uio 30inbuwienna mecmonpuoamHOCmi YuPposux cxem moxce dymu 00CAZHYmMO npu
HEe3HAYUHOMY 30inbleH ] iX anapamuoil CK1adHoCmi 66€0eHHAM 000AMKOBUX KOMOIHAUINHUX CK1A008UX.

Knwuoei cnosa: mecmosa diaznocmuxa, yugposi npucmpoi, mecmonpuoamuicms, 2pagh-mooes.

Beryn. CxnagHicTh CTPYKTYpU cydacHHX IudpoBux npuctpoiB (LIII) mnpusBoauts 10
CTPIMKOTO 30UIbILIEHHS BUTPAaT Ha PO3pPOOKY TECTIB i iX NepeBipkd. BapricTh po3poOku
e(eKTUBHOTO AJITOPUTMY TECTYBAaHHS 1 HOro MpakTU4YHOI peajizamii JOCHUTh YacTO IEPEBUIILYE
BUTpPATH HA PO3poOKy camoro 06’exra piarHoctyBanus (O/) [1].

[TpoBenene AOCHIIKEHHS XapaKTEPHUX BIACTUBOCTEH METO/IIB A1arHOCTYBAaHHS CBIIYHUTH, 1110
HaBIThb 3a YMOB SIKICHOTO ()IHAHCYBaHHS [aleKO HE 3aBKIU BAAETHCSI PO3POOUTH TECTOBI
MOCIITIOBHOCTI /7151 BUSIBJIGHHS BCIX MOXKIIMBUX HecrpaBHOCTeH B cTpykTypi LIIT 6e3 i mopymieHHs.
[ToOymoBa MOBHUX TECTIB Ha MPAKTUIIl CTAE MOKIIMBOIO TUTBKH JUIsI TECTOTIPUIATHUX cXeM [2].

IlocranoBka 3agaui. 3abe3nedeHHss TtecronpumaTHocTi nudposux OJl morpedye
3aCTOCYBaHHS CHEIiaJbHUX METOMIB TECTONPHIATHOIO CHHTE3y Ie Ha erami po3podku ix
SNEeKTPUIHHIX cXeM. Po3po0Ili METOAIB TECTONPUIATHOTO CUHTE3Y €JICKTPOHHUX BY3JIIB IPUCBIYCHO
Oarato HaykoBHX poOiT [3,4,5,6,7], alie XapaKTepHOI OCOOJMBICTIO TaKMX METOJIB € MoTpeda y
3aCTOCYBaHHI SIKICHUX MaTeMaTHYHUX MO/JICIIeH.

Bubip maremartuuHOi MOAemi IJisl 3aa4 TECTONPUIATHOTO CUHTE3y € JOCHUTH CKIIATHUM
3aBJaHHSM 1 MoTpeOye ypaxyBaHHs 0COOIMBOCTEN 0OpaHOrO METO/ly, YMOB HOT0 3aCTOCYBaHHS Ta
nepecililyBaHuX Iiyied. 3 ypaxyBaHHSAM Cy4aCHUX TSHJCHIIIN 1110/10 3aCTOCYBAHHS JJIsl BUPIILICHHS
3a7lay TECTONPUIATHOTO CHHTE3Y IHTEIEKTYAIbHUX CHUCTEM Ta EKCHEPTHUX OIIHOK, HAHOLIbII
3pYYHMMH CTaIOTh MOJIENI BUCOKOTO CTYIIEHS CHCTeMaTH3allii OMMMCIB Ta HAOUHOCTI MPE/ICTaBICHHS.

OuikyBaHO €(QEeKTHBHHUM JJIsI TECTONPHUAATHOIO CHUHTE3y HHU(POBHX CXEM € 3aCTOCYBaHHS
rpad-Moiesi 3 ONUCOBOIO CKIIAJJOBOIO B €IEMEHTAX TEOPil MHOXKUH, OCHOBHUM MPU3HAUYEHHSIM SKOi
€ CIPOIIEHHS BUSBJIECHHS MPOOJEMHHUX B INPOBEACHHI TECTOBUX BHIPOOYBaHb LUIAXIB Mepeaadi
KOHTPOJIbOBAHUX CHTHAMIB 1 BU3HAYEHHS BUMOT 111010 BHECEHHS 3MiH B CTPYKTYpPY MPHUCTPOIO IS
30UIBIIEHH HOro TecTonmpuaaTHOCTI. B poGOTI mocTaBieHo 3amayy AeMOHCTpalii MOKIMBOCTEH
3aCTOCYBaHHs rpad-Moaesi Ha MPaKTHULLL.

OcHoBHa 4yacTuHa. Cepel MHOXXHMHU NPHYMH, IO 3YMOBIIOIOTH CKJIQIHICTh OpraHizarii
JiarHocTUYHOro mpouecy npu nepeBipui LI, MoxHa BUAUTMTH psa iX BIACTHUBOCTEH, sKi €
HaOUIbII CYTTEBUMMU:

- HasiBHICTb B cTpYKTYypi O/l e1eMeHTIB BUCOKOTO CTYIIEHS IHTerpariii;

- BUKOPHCTaHHsI HECTaHJapTHHUX €JIEMEHTIB, Peali30ByBaHUX Ha MPOTrPaMOBAaHUX CTPYKTypax;

- HaJMipHa LIEHTpai3allisi MHOKMHU BUKOHYBAaHUX (DYHKIIIH B OKPEMUX €JIEMEHTax (By3Jax);

- (pyHKIIIOHANBHE PI3HOMAITTS BUKOPUCTOBYBAHUX €JIEMEHTIB;

- BUKOPHUCTaHHS CII0cO0y KOMYTAIlil 3 MIKIIOYEHHAM €JIEMEHTIB (BY3JIiB) 10 3aralbHUX IINH;
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- HasIBHICTH JIIHIN 3 MOKITUBICTIO JBOHAIMPSMIICHOT OpTraHi3aIlii epeaadi CUTHATIB;

- CKJIaJIHa OpTaHi3aIlis TOMOJOTii MDKEIEMEHTHUX 3B’ SI3KiB;

- HasBHICTh 0OEPHEHUX 3B’ A3KIB B TOIOJIOTII;

- BIICYTHICTh MOXJIMBOCTI HiJAKIIOYEHHS 10 OUIBIIOCTI CUTHAIBHHUX JIIHIA MIXKEIEMEHTHUX
3B SI3KIB;

- oOMeXeHa KUIbKICTh TOYOK KOHTAKTYBaHHS, JOCTYIHHUX INpPH peamizalii AiarHOCTHYHUX
BUIIPOOYBaHb.

PosrasiHemo, ans mpuKIany, CTpyKTypy TunoBoro mudpooro O] 3 1eHTpanizoBaHOIO
CUCTEMOIO KepyBaHHs (puc. 1).

bnok

Kepyroue sapo (bopMyBaHH:

(mportiecop) azpecu BUOIPKHU
CepsicHi
CXEeMU
BBOJlY-BUBOLY [
Perictp .
KEepyOUHnX

CUTHAITIB UK

Puc. 1. CtpykrypHa cxema nociimkyBanoro O/l

3a cXeMOI0 EJeKTPUYHOIO CTPYKTYPHOIO MOHA BUAUIMTH 6 BY3IIB B CKJIa/i IPUCTPOIO, IO
JIa€  MOXJIMBICT  copMyBaTH  BIAMOBIAHY  MHOXHHY cTpykrypuux By3miB O/
W:{ W15W25W35W45W57W6 }7 }’l=|W|:6

s ynaounenns anainizy npencrasumo O/l rpad-monemio (puc. 2).

Puc. 2. I'pap-mozaens nocmimxyBanoro O/1

B otpumanomy rpadi G(V,U) Takox HamiuyeTrbcs 6 BEpIIMH, BIIMOBIAHUX elIEMEHTaM
MHOHHHU CTPYKTYpHUX BY31iB O[] W:{ wi,wo,w3,wy,ws,ws }. JIBOHANIpSIMIICH] 3B’ 13K MIXK BY3JIaMH
O w; B rpapi G(V,U) 3amiHeHO MapaMyd OJHOHANPSIMICHUX 3B’A3KIB 3 MPOTHIICKHOIO
OpIEHTOBAHICTIO.
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3a aHAJIOTIEI0 3 €JIeMEHTAMU MHOXHHH CTPYKTYpHUX BY3TiB O W:{ wi,wi,wz,ws,ws,ws }
HYMEpPYEMO BIAMOBIIHI BepIuHU Tpady V:{ vi,v2,V3,V4,Vs,V6 }.

3a  r1padom G(V,U) Bu3HAUYaEMO MHOXHHY  3B’s3KiB  MbkK  By3namu  OJ]
U:{ up,uz,us, ugus,us uz,us, o, ujo,us, U2 y. 3a3HaueHi 3B’s3ku u; B rpadgi G(V,U) BianoigaroTh
HamnpsMKaM Tiepenadi CUrHamiB MK By3namMu w; Ol u;iwi-wa, uz:wor-w3, Uz Wo-Wy, Uy Wr-Ws;
UsW3-Wi, Us W3-Wy, U7.W3-W5, U W3-Weg, U9 Wy=-W2, U0 W4-We, U] W5-Wy4, U2 W5-Weg.

Xoua npornonoBanuid LI, Ha mepmuii MOTIsAA, CTPYKTYPHO BiIpi3HIETHCS MPOCTOTOO, TS
HBOTO XapaKTEPHOIO € OUIBIIICTh 3 MEepesiueHUuX HENOJIKIB mpu Horo posrmani B skocti O], mo
poOuUTH aKkTyanbHOI 3amady MojepHizamii cxemu LI ams 30UTbIIEHHS HOrO KEPOBAHOCTI i
CIOCTEPEKYBAHOCTI B MPOILEC] AiarHOCTYBaHHS.

Jis 30i1bImeHHst KepoBaHocTi 1 crioctepeskyBanocti LT sk O] 10 #oro cxemMu BBOISATHCS
creniaiai3oBaHi By3JIM KOMYyTallii BHYTPIIIHIX CUTHAJIB, SKi HE BIUIMBAIOTh Ha POOOTY MPHUCTPOIO B
HOMIHQJILHUX pPEeXUMax poOOTH, ajne J03BOJSIOTH 3a0€3MeUUTH MOMIMBICTH KEPOBAaHOI KOMYyTaIlii
KOHTPOJIbOBAHUX CUTHAIB HA BUXO/U CXEMH.

3a rpadoM JIOTIYHOT MOJIENI JIarHOCTOBAHOTO MPUCTPOIO0 MOKHA BU3HAYUTU MEPENiK JIiHIN
3B’S3KIB, JIOCTYII JI0 SIKMX JUISI KOHTPOJIIO 32 CTAaHOM CHUTHANIB ycKiagHeHo. Jlns 3abe3neuyBaHHs
CIIOCTEPEKYBAHOCTI 3HAUEHb CUTHAJIIB HA 3a3HAYEHUX JIIHIAX B CXeMY HEOOX1IHO BBECTH J0JATKOBI
eJIEMEHTH (CXEeMM) KOMYyTallil CUrHaJIIB 3 3a3HAY€HUX JIIHIA Ha KOHTPOJIbOBaHI B J1arHOCTUYHOMY
nporeci BUXIAHI KOHTPOJbHI TOUKH  Qeux: {Gsux 159 sux 25+ - -5 sux is+--sG suxs}- J1OAATKOB1 €IEMEHTH
(cxemH) KOMyTallil CUTHAIIB Ha rpadi JOriYHOT MOJeTl BiIOOPaKYIOTBCS y BUTISAII TOJaTKOBUX
BEpIIMH Ha BIANOBIIHUX JIHIAX 3B’s3Ky. llpW mboMy pO3yMi€ThCs, IO 3a3HAYCHI BEPUIMHU HE
pPYHHYIOTH BIANOBIIHI JIiHII 3B’SI3KIB 1 3QJIMIIAIOTECA MPO3OPUMHU JJIsi MPOXOKEHHS CHUTHAJIB
(mporyckarTh CUTHAIM 0€3 3MiH), ajle 3a0e31eUyloTh MOKIUBICTD 3HATTS 3HAYeHb LIMX CUI'HAJIB
ISt X mepenadi Ha BUXiaH1 KOHTPOIbHI TOUKH OJL Qi {Gsux 159 sux 25+ - -5 sux in+ - > sux s} -

B HaiiOuIbII 3araibHOMY 1 CKJIQJIHOMY BHIIQJIKy BBAXKA€THCS, IO JOCTYH JJIsI KOHTPOJIIO 3a
CTAaHOM CHUTHAJIB YCKJIQJHEHO IS BCIX BHYTPINIHIX JIHIM 3B’SI3Ky, [0 HE MalOTh BHXITHHX
KOHTAKTIB (MHOXXMHHM OJHOTHMIIHUX a00 JBOHANPSAMIICHUX JIHIA MOXKYTh MOKPHBATUCS OJHIEIO
BEPIIMHOIO).

MoudikoBaHuid BIAMOBIAHO 10 IBOTO MPUHIMITY r'pad JOriYHOI MOJENI JOCTIHKYBAaHOTO
IIIT 300paxeno Ha puc. 3.

Puc. 3. MoaudikoBana rpag-moaens nociipkyBasoro OJ1

Y moaudikosanuii rpad G’(V’,U’) noriunoi moaeni OJ] nonosueno 11 qoaaTkoBUX BepUTUH
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JUTSE KOMYTallii CUTHAITIB, 0 JA€ HaM 3MIHU B OTHCI I[bOTO Tpady.

MuoxwuHa BepmuH rpady V7 3 ypaxyBaHHSIM JIOTIOBHEHb NpHiiMe BUTISA V':{ vi,v2,v3,Vy,
V5,V6,V7,V8,V9,V10,V11,V12,V13,V14,V15,V16,V15 }, B SKIA MOYKHA BI/I,Z[iJII/ITI/I ABa TUIIKX BCPIIHH: BCPUIMHHU, 11O
BianoBinamTh 6azoBuM Omokam Ol V;':{ vi,v2,v3,v4,vs,vs }, (Vi=V), 1 BepliuHHU, O BiANOBIIAIOTH
HOBOBBEJCHUM KOMYTAIliMHUM OnokaM V> ':{ v7,vs,Vo,V10,V11,V12,V13,V14, Vi5,VieVis §, Vi’ 2'=V2",
V] ’ﬂVg '=0).

Cunin 3a3HaunTH, 10 0HA a00 NeKuTbKa BepiinH rpady G'(V’,U’) moBUHHI BigirpaBaTH poJib
KOMYTAIIHHUX JUIS CIIPSDKEHHS 3 3ac00aMu JiarHOCTYBaHHS. [0 4ncia TakuX BEPIIUH BITHOCUTHCS
OyIb-siKa BEpIIMHA 3 MHOXHUHH V' :{ V1,V2,V3,V4,V5,V6,V7,V8,V0,V10,V11,V12,V13,V14,V15,V16,VI5 |}, B CKIaII
AKOi mepeadayeHo HasABHICTh X04a O OJHi€T KOHTPOJIBHOI TOUKM 3 MHOXXMHU KOHTPOJBHUX TOYOK
Ol Ow:lq1.q2,..-,qir--.qp}. SAxmo Bepmmuu rpady G’(V',U’), simnosimni Bysznam O] 3
KOHTPOJIBHUMU TOUKAMH ¢; &)y MICTATH KOHTPOJIbHI TOUKH 3 MHOXKUHU BUXOMIB O Qi {Geux 1,9
gux 25+-+sq aux ire--»q eux s, TO 3a3HAYCHI BEPIIMHU MOXXYTh BUKOPHCTOBYBATHUCH SIK IIUIHOBI JJIst
TPAHCIIOPTYBAaHHS HA HUX O3HAK HECTPABHOCTEH, XapaKTepHUX JJIsl CTaHIB LB.'{ 1808 .18 ... IB}.

B otpumanomy rpadi G’(V',U’) ponb KOMyTaUidHUX Ui CHpPSOKEHHS 3 3acobamu
JIarHOCTYBAaHHS BiJIrpaioTh BepIIMHU (TOOTO, BiIOOpakeHi IMMHU BepiuuHamu O050ku) v, & 1 v, &7,
IIpY YOMY BEpIIMHA BiAnoBigae 0a30Biil BepuInHi koMmyTaniitaux 3aco0iB O/, a BepimHa — goaaHa
KOMyTalliiiHa BepmivnHa. 3a OUIbII JETaIbHUM aHaii3oMm BiactuBocteld O]l ckiaa KOMyTamiiHUX
IUISL CTIPSDKEHHS 3 3ac00aMu JIIarHOCTYBaHHS BEPUIMH MOJKE 3MIHIOBATUCH. B ineaqbHOMY BapiaHTi
70 CKJIaay KOMYTALIHHUX JJISl CIIPSDKEHHS 3 3ac00aMu IarHOCTYBaHHSI BEPIIMH IMOBUHHI BXOIUTH
JMILe BEPUIMHHU V; &/, HaJlexHI noyatkoBoMy rpady G(V,U) — 1ie € 03HaKOI0 MOKIMBOCTI pearizarii
TECTONPUATHOTO CHUHTE3y 3 BUKOPUCTAHHAM AOCTYNHHUX KOHTPOJIbHUX Touok OJ] 3 mouaTkoBoi
MHOXUHU Qo {q1,92,...,qis- - -,dp} 0€3 BBEIICHHS 10JATKOBUX KOHTAKTIB.

[Ticnst BU3HAUEHHS CKJIAAy 1 XapakTepy BEpUIMH MHOXHHHU }~ HEOOXIJHO NMPOBECTH aHali3
Monudikanii 38’s13kiB B rpadpi G'(V,U°).

OCKUThbKM BBEICHI JOJATKOBO KOMYTaWiiH1 OMOKU V3 ':{v7,Vs,V9,V10,V11,V12,V13,V14,V15,V16,VI5}
HE PYMHYIOTh BIAMOBIIHI JIiHIT 3B S3KIB 1 3aJIMIIAIOTHCS MMPO3OPHUMHU JUIs MPOXOHKEHHS CUTHAIIB,
MHOXMHA  0a30BUX 3BS3KIB  U:{ uy,uous3 tyus, s Uz, Us, g U, U, U2 3 MK By3gamu  OJ]
3aJUIIA€THCS HE3MIHHOI0. 3araibHa X KUIbKICTh 3B’s3KiB B rpadi G'(V’,U’°) mopiBHSIHO 3 Tpadom
G(V,U) 30inb11y€eThCSL.

3 momudikoanoro rpady G’(V’,U’) Bu3HA4aeEMO TEPETiK HOBHX 3B’SI3KiB, SKi 3 SIBUIIUCS
nicns ponoBHeHHS rpady G(V,U) xoMmyraniiHUMH BepIIMHAMH (300pa)keHi Ha cXeMi BXITHI 1
BUXIJHI JiHII HpuUCTpol0 HE BpaxoByemo). Takux 3B’s3kiB 10 (Ha cxemi BOHHM 300paxkeHi
IMYHKTUPOM, IO3HAYAEMO X 1/l13-1/l22)1 U3 We=-W7, U4 Wo=-W7, U5 Wi0-W7, Ui Wi=-W7, Uj7.Wi-W7,
UjgWiz=wyz, U9 Wig=W7, U0 W[5-W7, U1 Wi6-W7, U2 W]i7-W7. Sk HaCJIi,ZLOK, OTPUMYEMO OHOBJICHY
MHOXHHY BHYTpiI_HHiX 3B SI3KIB OI[ U’:{ UpuxuszuUusyUs,Us, Uz, us,Ug, U0, U1, U2, U3, U4, U5, U6 U7, ULS,
U19,U20,U21,U22 .

3 rpady 4iTKO BHJHO CIPSIMOBAHICTh J1OJIATKOBO BBEIEHHMX BHYTPIIIHIX 3B’SI3KIB U;3-U2> 1O
BEpLIMHU W7, Ky OOpaHO SIK OCHOBHY KOMYTAlliiHY BEpLIMHY JUIsI BHJa4dl KOHTPOJIbOBAHHX
curnaniB 3 OJ] Ha 3aco0u giarHocTyBaHHs. SKiio B cTpykTypi O/l BU3HAUa€ThCsl HAsIBHICTH OJIOKIB,
K1 € 3pYYHUMU IS 3UUTYBaHHS BEKTOPIB BIAMOBIAHUX PEAKI[I 3 MHOXKXUHU R': {rli,rgi,. . .,rf,. . .,rci} ,
TO YacTWHa ab0 BCl KOMYTalilHI 3B’SI3KM JOLUILHO CHPSIMOBYBaTH N0 HUX. B Oyap-skomy pasi,
BBEJICHHA KOMYTaliliHUX OJIOKIB (BepIIMH rpady) A COpsKEHHs 3 3aco0aMM 1IarHOCTYBaHHSA 1
JOJATKOBUX KOHTPOJIBHUX TOYOK B CTpyKTypi O/l JOLUIBHO MaKCUMAaIbHO OOMEXyBaTH.

Takox cmig Bim3HauuTH, MmO JomnoBHeHHS rpady G(V,U) xomyranidHum Oiaokam
Vo' { v7,v8,V9,V10,V11,V12,V13,V14,V15,V16Vis }  HE € O3HAKOW 3HAYHOTO 30UThIICHHS amapaTtHol
cxinagnocti HII. Ockinbku BepmHMU v;d/> " BIIOOPaXylOTh KOMYTALIHHI BY3J1M KOMOIHAIIITHOTO
THUIY, iX 3arajbHa CKJIAJHICTh NOPIBHAHO 3 iHIIUMH By3namu OJ] moxke Oytu gocuth Manoro. Kpim
TOTO0, KUTbKICTh BEPILIUH MHOXHUHHU }>’ MOXe 3MEHIYBaTUCh B MPOLECI TECTONPUAATHOIO CUHTE3Y
3a paxyHOK 3IHUTTS CYMICHUX KOMYyTaliiiHMX OnokiB v;d>’ Mibk coborwo abo 3 Omokamu v;d.
3araioMm, BCI0O MHOXHHY JOJATKOBHUX BEpPUIMH V>':{ v7,Vs,V9,V10,V11,V12,V13,V14,V15,Vi6,Vi5 } MOXKHA
pO3MIIIaTH SIK €IMHE TOJe KOMYyTallii CUrHamiB (B 0araTbOX BHIAJKaX BOHO pEalli30BYETbCS Y
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BUTJISI/II €IMHOTO MPOTPaMOBAHOTO elieMeHTa B CTpyKTypi OJ1).

ITopansmmii nponec cunte3y recronpuaatHux LI 3soauThes 10 1BOX 3axad:

1. Po3poOka komOiHaIliifHOT cXeMU il KOMYyTaIlii 3aCTOCOBYBAaHUX B CXEMI CHUTHAIIB, IO €
(GYHKIIOHATIBHO aJAaNTOBAHOIO JUIA peati3alii KOHTPOJII0 3a poOoTOol sK 0a30BOi YacTHUHH
MPUCTPOIO, TAK 1 JOJATKOBO BBEACHOT KOMYTAIITHOT YaCTUHH;

2. Ontumizanis ckJiaay 3aCTOCOBYBaHHMX B MPOLIEC 1IarHOCTYBaHHS KOHTPOJIBHUX TOYOK.

BucnoBku. [IpoBeneHi TOCTiIKEHHS CBiIYaTh, MO Ipad-Moaeii 3 OMUCOBOIO CKIIAJJOBOIO B
€JIEMEHTaX TeOPii MHOXKHH MOXYTbh OyTH €(eKTHUBHUM IHCTPYMEHTOM Y BUSABIIECHHI MPOOJIEMHUX B
IIPOBEACHHI TECTOBUX BUIPOOYBaHb WIIAXIB HEepefadl KOHTPOJIbOBAHMX CUTHAJIB 1 BH3HAUYEHHI
BUMOT (4epe3 peoprasizaiito rpag-mojeini) o0 BHECEHHS 3MiH B CTPYKTYpPY NPHUCTPOIO IS
30UTBIIIEHHSI HOTO TECTONMPUIATHOCTI. 30UTBIIICHHS] TECTONPUAATHOCTI MU(POBUX CXEM MOXKe OyTH
JOCSITHYTO TIPH HE3HAuHOMY 30UIBIIEHHI iX amapaTHOI CKIAJHOCTI BBEIEHHSM JOJIaTKOBUX
KOMOIHAIIMHUX CKJIAOBUX.

Crin 3a3HauMTH, IO AJI 3MEHINIEHHS HEeTaTUBHUX HACHiAKIB peopranizamii cxem LI B xomi
BUPILICHHS 3aJadi 30UIbIIEHHS TECTONPUAATHOCTI BUHUKAE HEOOXITHICTh HE MPOCTO BBECTH 0
CTPYKTYpPH HPUCTPOIO OKpeMi BY3IH KOMYTallii, & peopraHizyBaTH CTPYKTYpy TaKUM YHHOM, I100
MaKCHUMAalbHO 3aJiTH JUIS CIHPOMICHHS JIarHOCTHYHUX EKCIEPUMEHTIB  (YHKI[IOHAIIbHI
MOJKJIMBOCTI HAasgBHMX B CXeMl €JIEMEHTIB Oe3mocepeqHbo ado IIIAXOM iX 3aMiHM Ha iHII 0e3
MIKOJM JUI MPUCTPOIO. 3a3HayeHa 3a/auya BUIPI3HAETHCSA CKIAIHICTIO 1 HE Ma€ OJHO3HAUYHHUX
JITOPUTMIB OTPUMAHHS PIlI€Hb, 0 3yMOBIIIOE aKTYaJIbHICTh MOJAIBIINX HAYKOBUX JOCITIIKEHb B
[[bOMY HaIPSMKY.
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Penensent: n.1.H., npod. Mscimes O.A., 3aBigyBau Kadeapu KOMIT IOTEPHUX CHUCTEM Ta MEPEX
XMeNpHUIBKOTO HAIlIOHAIBHOTO YHIBEpCUTETY (XMENbHUIBKIH, YKpaiHa)

I'ymeniok M.A., MapmoJsiok B.B., k.T.H. Yemryn B.H.
HNCCIEAOBAHUE U PEOPTAHU3ALUA CTPYKTYPBI HU®POBOI'O OB BEKTA
JANATHOCTUPOBAHUSA HA OCHOBE I'PA®-MOJIEJIN

B cmamuve onucanvl npunyunst npumeHenusn zpagh-mooenu 0asa UCcied08anus U peopeaHu3ayuu
CHIDYKmYPbL 00beKma OUazHoCMUpPOSaHus 6 3a0auax mecmonpuzo0H020 CUHme3a yuPpossix cxem.

Cmpykmypuyro cxemy ucciedyemozo 6 Kayecmee 00beKma OUAZHOCHUPOBAHUA UUPPOEO2O
YCmpOUCmea npeonoHceHo npeocmasiams Popmanuzoeannoi zpagd-mooenvio, 0131 ORUCAHUA KOMOPOU
RPUMEHAIOMCA ITIEMEHIbL MEOPUU MHONCECE, YMO NO360JIA€em 8bIAGUMb NPOHIEMHbIE 8 NPOBEOEHUN
MeCmOBbIX UCNBIMAHUI NYMU Nepeoayu KOHMPOIUPYyemMulX CUZHAI08 U, Yepe3 PeopzaHu3auyuio zpag-
Mooenu, onpedenums mpetosanus no 6HeCeHUI0 U3MEHEHUIL 6 CIRPYKMYPY YCHPOUCMEa 0A Yeelutenus
€20 mecmonpuzo0HoCmi.

Joxazano, umo yeenuuenue mecmonpuzooHOCMU UUPPOGbIX cXxem modxcem Oblmb OOCHMUZHYMO
npu HEe3HAUUMEIbHOM YEEIUYEHUU UX ARRAPDAMHON CLOHCHOCHU 68€0CHUEM OONOIHUMENbHBIX
KOMOUHAUUOHHBIX COCMABIAIOUWUX.

Knrwoueswie cnosa: mecmosas ouacHocmuKa, yugposvie yCmpoucmed, mecmonpuzo0Hocmy, zpag-
Mooens.

Gumenyuk M.O., Marmolyuk V.V., Ph.D. Cheshun V.M.
BASED ON GRAPH MODEL RESEARCH AND REORGANIZATION OF STRUCTURE OF
DIGITAL DIAGNOSTICS OBJECTS

This article describes the application of the principles how to use the graph model for research and
reorganization of the object structure for testability synthesis of digital circuits.

Block diagram of the test as an object of diagnostics digital device invited to submit formal graph
model to describe which uses elements of set theory, which allows to identify the problem in the conduct of
tests pathways controlled by signals and through the reorganization of the graph model, determine the
requirements for changes in device structure to increase its testability.

It is proved that the increase of digital circuits testability can be achieved with a small increase of
hardware complexity with combinational introduction of additional components.

Keywords: test diagnostics, digital devices, testability, graph model.
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