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Abstract

The dialog in automated design systems for is carried out in real-time mode and provides a solution to a specific
design task. Its main parameters are its structure and condition. Modeling the structure of dialogue allows to examine
and compare different types of dialogue, defining areas of application and optimizing the dialogue process. The model
of human-computer dialogue is considered as a set of models of its structure, state and scenario.

This paper aims to present the models created for the different forms of dialog interfaces in automated design

systems.
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BBBEJIEHHE

B cucremute 3a aBTOMaTU3UPAHO MPOEKTH-
paHe ce M3MOJI3BAT pasanyHHu (GopMH HA JHa-
noroBu uHTepdeiicu. Tezu Gopmu Haii-yecTo
ca alTepHATUBHA, CIIEHAPUITHA U JUPEKTHBHA.

[Ipu antepHaruBHaTa (GopmMa AMATIOTBT €
OpraHM3MpaH KaTo (YHKIMOHAIHH MEHIOTA 3
alITepHAaTHBEH H300p OT mOTpeduTens mnpu
BCEKH OT €TalmHUTe Ha aBTOMATHU3UPAHOTO IIPO-
eKTHpaHE.

[Tpu u360p Ha omepanuu MO MEHIO MPEIJIo-
KEHHSTA Ha CUCTEMATa MPeACTaBIABAT CIIUCHK
oT (ppa3u WM TyMH U CHKPAILCHHS Ha €CTECT-
BEH €3uK, 00O3HauaBally OmepanuuTe. Ympa-
BJICHUCTO HA JuaJiora €€ M3BbpIIBA OT CUCTC-
MarTa.

CuenapuiiHa ¢popma Ha JAHAIIOT € TPEIHA3-
HA4YeHa 3a MOTPEOUTENM, KOUTO BCE OINE Hs-
MaT M3rpaZieHd HaBULM 3a MpaKkTUyecka padbo-
Ta ChC CHCTEMHUTE 32 aBTOMATU3UPAHO MPOCK-
tupane. [Ipu Ta3u Gopma Ha auanor cucrema-
Ta U3UCKBa OT HOTpe6I/IT€J'I}I BBBCKIAHC HA HC-
00XOoMMMHUTE JTaHHUW, yKa3Ba TeXHHS (opmar,
M3BEXK/a BBPXY €KpaHa ChOOIIECHUS 3a TPEIIKU

W Tpejjiara Ha IoTpeOuTeNs Ja ce BH3IO0JI3Ba
0T MOMOITHa HH(pOpMAIIHSL.

JlupextruBHaTa opma € TpeaHa3HaueHa 3a
KOMIIETEHTHH, OMUTHU MOTPEOUTENH, KOUTO
no0pe Mmo3HaBaT B3MOKHOCTHUTE Ha CHCTEMa-
Ta ¥ €3MKa 3a OIMCAaHHE Ha JAHHUTE, U UMaT
ONUT MpPH pPElICHNE Ha MPUIOKHHU 3a1aun. Oc-
HOBHOTO TPEIUMCTBO Ha Ta3u Gopma € Bb3-
MOKHOCTTa 3a T'bBKAaBO B3aWMOJCHCTBHE B
rpoiieca Ha AMAJIOra U 3HAYUTEIHO HaMalsiBa-
He Oposi Ha TUAJIOTOBUTE KOHTAKTH MEXIY 40-
BEKa M KOMIIOTHpA MPU ThPCEHE HA ONTUMAI-
HO NPOEKTHO pemeHne. MHummarop Ha auano-
ra B TO3U CIIy4yai ce sIBSiBa YOBEKBT. Toil 3a1a-
Ba KOMaHJH IO ompeneeH ¢Gopmar u B OIpe-
neneHa mocnenoBarenHocT. [lorpedurenar cam
ompeaess TEMIIa Ha B3aMMOJAECHCTBUE U TTPOME-
HS XOJa Ha Ipolieca B KEJIAHOTO OT HEro Ha-
MpaBJICHUE.

OO0eKT Ha TO3H JOKJIAI € JUAJIOTBT B CUCTE-
MHTE 32 aBTOMATU3UPAHO MpoeKTUpaHe. [ua-
JIO'BT CE€ OCBILECTBSABA B PEXUM HA PEATHO
BpEME M OCHUTYypsiBa pEUICHHE Ha KOHKpETHa
3a7a4a 3a npoekTtupane. HeroBu oCHOBHU ma-
paMeTpH ca CTPYKTypaTa U CbCTOSSHUETO MY.
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MonenupaneTo Ha CTpyKTypara Ha Auajora
MO3BOJIsIBA /1A C€ U3CIEABAT U CHIIOCTABST pa3-
JUYHUTE BUJIOBE JMUAJIOT, KATO CE OMPEIEIIsT
o0jacT Ha TPUIOKEHHUE U C€ ONTUMHU3HPA
JMalIoToBuUs mporec. MoaenbsT Ha auajiora ce
pasriexaa Karo ChbBKYMHOCT OT MOJIETH Ha
CTPYKTypaTa, CbCTOSIHUETO U CLIEHAPHS MY .

N30 KEHUE

OcCHOBHU MapaMeTpu Ha Jauajiora ,,40BEK —
KOMITIOTBP* C€ SIBABAT CTPYKTypara U ChCTOSA-
HUETO MY.

CrpykTypara Ha JIuajnora € CBbp3aHa ChB-
KYIHOCT OT ChbCTOSIHMSI Ha AMAJIOra, MOJIy4YeH!
OT OOIIyBaHETO HA MOTPEOUTEINSI C TUATIOTOBA-
Ta cucTeMa.

CbCTOSIHMETO Ha JMajiora ce omnpezaens OT
TpU KOMIIOHEHTA!

*  M3snomns3BanaTta ¢opma Ha JTUAJIOT;

*  JlocTurHarara B cucTeMara CUTyalus;

* IIpeaucropusita Ha nUaora.

[Ipeaucropusara Ha auamora ce Omnpenesns
OT MOCJEIOBaTeIHOCTTa HA JUAJIOroBHs 00-
MEH JI0 IOCTUTHATa B MOMEHTA CUTYallUs.

CrpykTypara Ha Auajiora ,,40BeK — KOMITIO-
THp* 00XBala BCUYKU BBH3MOXKHHU CHCTOSHUS
Ha JMalioroBaTa CHUCTeMa M cXeMmaTa Ha Bb3-
MOXKHUTE TIPEXOAN MEXKTY THX.

CrpykTypara Ha quanora HaMupa Hal-1TbJI-
HO OTpakeHHE B clieHapus Ha nuainora. Cue-
HapHil Ha qUaiora ce Hapuya IbJIHOTO OMHCa-
HUE Ha CTPYKTypaTa U ChIbPKAHUETO HA JHA-
jora.

CrpykTypaTa Ha auMajora Moe Jia ce pas-
TJIeXk/1a U KaTO ChbBKYMHOCT OT €IMHUYHH JHa-
JIOTOBU KOHTAKTH U BB3MOXKHU MPEXOIN MEX-
Ny TAX. J{nanoroBu KOHTAaKTH ce€ HapHyaT J0-
CTBITHUTE TIO3UIIMH 32 MOTPEOUTENS, OT KOUTO
TOM MOXe J1a OCOYU M3IM'BJIHEHUETO Ha Ollpe-
JIEJICHH TPpOIeAypHU Win aupekTuBu. Ha Bceku
JINAJIOTOB KOHTAKT CHOTBETCTBA E€KPAHEH Ka-
IBp OT AHAJIOTA.

ExpanHusT xaabp Ha Auaora ce pasriex-
1a KaTto popMar Ha ChOOIIEHUETO, TOIYUYEHO B
JaneH MOMEHT Ha MoHuTopa. Kajgpurte mmar
¢buKcupaHa WIM TMPOMEHAINIA CE CTPYKTypa.
Camure cpoOIIEHUSI Ca OpraHU3WpaHH KaTo
MEHIO WJIHM KaTO BBIPOCH U OTroBopu. B Kka-
JpUTE MOXKeE Ja ce BKIII0YBA IMOMOIIHA HHpOP-
Marus 3a OTpeOUTEIUTE.

Pemennero Ha KOHKpEeTHA MPOEKTHA 3a/1a4a
WU TI0A3aj7]aua MOKE Jla C€ pasriiexia Karo

nuanoroa mporenypa. Jmamorosara mporie-
Iypa IpEeACTaB/IIBa aIrOPUTMHUYHA IMOCIENO-
BaTEITHOCT OT JAWAJIOTOBH KOHTAKTH U MPEXO0IU
MEXIY TAX.

MogensT Ha Auanora ,,490BEK-KOMIIOTBP
Ce pasriexaa KaTo ChbBKYIHOCT OT MOJIENI Ha
CTPYKTYypaTa, CbCTOSIHUETO U CIICHAPHS MY.

3amavata 3a MOJCIUpaHE Ha CTPYKTypaTa
Ha JMajora Moxe Ja ce (opManusmpa Karo ce
M3MOI3BAT TEOpHUATa HA MHOXXECTBAaTa U TEO-
pusTa Ha rpadure.

ITo onpenenenune Bceku rpad G(V(G),E(G))
MPEJCTaBIsIBa ChbBKYITHOCT OT JIB€ MHOXECTBa
V(G) u E(G), xpero V(G) e HempazHO MHO-
KECTBOTO Ha BbpXoBere, a E(G) - MHOXXeCTBO-
TO Ha pebdpara.

AXO Ha MHOXXECTBOTO Ha BBPXOBETE CE Ch-
MMOCTaBH MHOXECTBOTO Ha JIMAJOTOBHUTE KOH-
TaKTH, a HA MHOXXECTBOTO Ha pedpara - MHO-
KECTBOTO HAa BPB3KUTE MEKIY TUAIOTOBUTE
koHTakTH, To TpadsT G(V,E) e rpaduuno
NpEJCTaBIHE Ha CTPYKTypaTa Ha Juajora

(¢wur. 1).

Due. 1. Ilpeocmassne na cmpykmyl-)-c-zma Ha
ouanoea upes epagp

Bopxosete Ha rpada G (¢ur. 1) ca Toukute
3a AMAOTOBU KOHTaKTU. Ha Bceku BpbX (nua-
JIOTOB KOHTAaKT) ChOTBETCTBA €KpPaHEH KaJabp
OT JUaJIoTa.

PeGpara ca paspemieHUTE BPB3KH MEXKIY
JNAJIOTOBUTE KOHTAKTH.

Ha Bcsaxa auanmoroBa mpolieaypa ChbOTBET-
cTBa equH MmapuipyT B rpada G. MapupyT B
rpada G ce Hapuya KpaifHa MOCIEAOBATEITHOCT
ot pebpa ot Buza {Vo,Vi}, {V1,Va} ,..., {Vii,
Vi } ¥ ce o3HauyaBa Taka:
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Vo= Vi—> Vo> 5V (1)

Ha Bceku MapmipyT chOTBETCTBA MOCIENO-
BaTEJIHOCT OT BbpXxoBe Vo,V1, V2, ...Vm, Kbie-
T0 Vo € HadajieH, a Vm € KpacH BpbX Ha Map-
mpyTta. BepxoBere B mapmipyTta Morar ja ce
MTOBTApAIT.

BposT Ha pebpaTta Ha BCEKH MapIIpyT OIpe-
Jels IbIKIUHA MY .

3a MoJieTMpaHe Ha CIIEHApUs U ChCTOSTHHUE-
TO Ha JMajora € yJa4Ho Ja Cce M3MOJ3Ba Teo-
pusATa Ha KpalHUTE aBTOMAaTH MOPaIN aHaJo-
THSTa MEKIY MMOBEJCHUETO HA KpaHUTE aBTO-
MaTH ¥ TIPOMSIHATa Ha ChCTOSIHUETO Ha JUajIora.

IIpu n3non3BaHe TeopusATa Ha KPAMHUTE aB-
TOMAaTH CIIEHApUs Ha JMajiora MOXE Ja ce
MIPEJICTABU ChC CIECIHUS MOJIEN,

D=<S,A,C,Y.G,1,Q>, 2)

KBJICTO:

G- cTpykTrypa Ha muasora (rpada Ha 1uajora);

S - MHOKECTBO HA ChCTOSHUATA;

A - MHOKECTBO Ha OTIEPAIUNTE;

C - MHOXECTBO Ha YCJIOBUSTA,

X - MHOXECTBO BXOJHH CHOOIICHUS (Bb-
IIpocu);

F - MHOXXECTBO MpOTpaMHH YCIIOBUS;

Y - MHOXXECTBO Ha H3XOIHH CHOOIICHHS
(peakmun).

C=XUF 3)

G:SxC—>S 4)

CueHapusT Ha IMajIora OCBEH OIMCAaHHE Ha
CTpYKTypaTa BKIt0uBa B ceOe cu U mHpopMa-
[IMOHHUS M OTIEPAIIMOHECH MOJIEIT Ha UaJora.

NudopManlnoHHUAT MOJEN MOXE Ja ce
MPEJCTaBUM ChC CIICAHHUS 3aITUC,

L[S >Y
SxC - R, (5)

a ONCPAlMOHHHUAT MOACI - ChC CIICAHUA 3a-
IUC:

Q:

S > A

SxC > A (6)

NudopMannoHHUAT MOJENn Ha JAManora
BKJIIOUBA MHOKECTBO BXOJHM BB3JIEHCTBUS
(curHanu, cboOIIeHus1) X, MHOXKECTBO Ha W3-
XOJHUTE peakiuss Y U MHOXECTBOTO Ha ChC-
TOSIHUATA S.

AKO ce mpeacTaBu Ipexona OT €IHO ChC-
TOSIHUE B JAPYro, KakTO U BpPbB3KATa MEXIY
BXOJIHUTE M U3XOJHU CHOOIICHUS KaTO CHCTe-

Ma Ha BB3JCHCTBUETO HA KpailHU aBTOMAaTH OT
BUJIA!

A=A({S}, {X}, {Y}, Fy, Fs), (7

To, 3amavara 3a ornpeaensHe HA ChCTOSHUE-
TO Ha JAuaimora A ce cBexxJa J0 3ajada 3a
omnpenensne Ha pynkiuure Fs u Fy, kpaero:

{X}={X1, X2, ... ,XI } e MHOXeCTBO OT
BXOJIHM CBHOOIIEHHUs (PEIUIMKH) Ha YOBEKa
(kommIOTHpA);

{Y}={YLY2, ... ,Ym} e MHOXECTBO Ha U3-
XOJIHUTE CHOOIIECHUS (PETUTMKN) Ha KOMITIOTb-
pa (4oBeka);

{S}={S0,S1,..., Sn} e MHOXECTBO Ha CbC-
TOSTHUSATA.

SO e HAYaIHOTO CHCTOSHHE Ha aBTOMATa,
KOETO CHOTBETCTBA HAa HAYAIHOTO CHCTOSIHUE

Ha JUajora.
Fy e pynkumst Ha u3XoIHUTE CHOOIIECHUS,
Fy : {S}x{X} >{Y} (8)

Fs e ¢pyHKIMS HA IPEXOIUTE U CE ONpeaes
TakKa:

Fs: {S}x{X} > {S} )

Oynkuuure Fs u Fy morar ga ce 3amaBar
TaOJIMYHO U TOBA € OTpa3eHo Ha ¢wur. 2 a,0.

X X X=
gl
52
St | o, FL(Xi.st)
Sm
a)
X
.| 8 X X Xu
gl
g2
S F.(Xi_ S
Sm
0)
Due. 2. Tabruyu na npexoonume PyHKYuU Ha
asmomamume
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Te3n Tabmuum moraT na ce MPEeACTaBAT U
KaTo eJHa. B TO3u cityyail enemMeHTa, NoJly4yeH
P NIpecuYaHe Ha 1-THS Pl C J-TUS CTHJIO I
obae:

(Fs(Sj,X1), Fy(Sj,X1)) (10)

3amaBaneto Ha Qynkiuute Fy m Fs moxe
Jla ce M3BBPIUM M 4pe3 aAuarpamure Ha Myp

(¢wur. 3).

(S2.Y2) (8'.Y?) (8'.Y#2) (81.Y#)
il \ a8 —-'777‘___.,,_ i o x_,_.,\v o \
N @7c) Pu— ) L (=) )
» / — ‘V i “,»___.» A B
T (sY®y
Due. 3. /[uacpama na Myp na npexooume Ha
agmomamume

Huarpamutre Ha Myp ce mocTposiBaT IO
ClleHUs HAa4YWH: Bbpxy paboTHOTO ToNe ce
pasmosiaraT n Kpbra, KOUTO ChOTBETCTBAT Ha
BB3MOXKHHUTE CHCTOSIHUS Ha Auaiiora. BeB Bce-
KM KpBI' C€ 3aIIMCBA O3HAYEHHETO Ha ChOTBET-
CTBalIOTO MYy cbhcerosiHue. [Ipexomure Mexmay
ChCTOSTHUSITA CE€ O3HAuaBaT C HACOYEHHU pedpa.
IIpu TOBa BCEKM MpPEXOA, KOWTO H3/IM3a OT
Kpbra Ha ChCTOSIHUETO Xi, 1=1, m B3auMHO €]I-
HO3HAYHO CHOTBETCTBA HA €JIEMEHT OT MHOXKE-
ctBoTo Xk, ako Yi=Fs(Xi,Sj).

CobCTOSHMETO Ha auajgora A ce u3MeHs BLB
BpeMeto t. Ta3u npomsiHaTa ce NMpeacTaBs ChC
CJIETHUSI MATEMAaTUYECKU MOJIEI:

Yt =Fy ( Xt, St) (11)
St-1 =Fs (Xt, St) (12)

B oOumst ciayvaii mpu mpexojia Ha aBToMata
A ot cwcrosiHME St B cheTOsSHHME St+1, KoeTo
CHOTBETCTBA HAa MPOMSHATA Ha JMAJOra B WH-
TepBana Bpeme (t,t+1), ce u3MeHst U HaTpyInBa
HOBa MH(pOpMaIHs 32 00EKTa Ha IPOEKTUPAHE.
ETo 3amo e ynob6HO B KauecTBOTO Ha BXOJHO
BB3/ICHCTBUE Jla CE M3M0J3Ba ChOOIICHUETO
(perukaTa) Ha YoBeka - oneparop Xt. To (Ts1)
OT CBOS CTpaHa NpoMeHs HHpopMaiusTa 3a
o0OekTa 1 criomara 3a (OpMHUPAHETO Ha U3XO/I-
Ha peakius Ha CHUCTeMara B Ka4eCTBOTO Ha W3-
XOJHO choOmmeHne Yt. /[mamorosara crucrema
"qoBeK - KOMIIOTHP" MpenaBa ChOOIICHUETO

Yt Ha MOHUTOpPA U YaKa peakIusaTa Ha orepa-
Topa Xt+1.

AKO € Oompe/esieHO HAdaJlHOTO CHCTOSTHHE
Ha aBTOMara, T.€. OMNpEJeNieHa € CTapToBaTa
TOYKa Ha Auajiora "4yoBeK-KOMIIOTHDP'", TO UH-
dbopMaIMoHHHST MOJIe] Ha JUaliora ce Tpe-
CTaBs ChC CIICIHHS U3Pa3:

As=A({S},{X},{Y} Fy Fs,S0)
(13)

N axo ¢yHKIIMOHMpAHETO Ha aBTOMAaTa Ce
3amajne ¢ oTHomeHueTo (14),

Fs ={( XI,Fs(S,X1),Fy(S,X1)):XI X,1=1,2,..},
(14)

TO HpOM}IHaTa Ha CBbCTOAHHUCTO Ha AUAJIoTra
"4OBEK-KOMMIOTHP' MOXKE Ja c€ MpeAcTaBU
ChC ClIeJHATA CUCTEMA YPABHEHUS:

S(1) = S0
S(t+1) = Fs(S(t),X(t)) (15)
Y(t) = Fy(S(),X(1)), t= 1,...m

[Mpu Taka mpeIOKEHUS] MaTEeMaTHYCCKU
amapar 3ajadarta 3a MOCTPOSIBAHETO Ha Mare-
MaTHUYECKHUS MOJIEJ Ha JUAJIOTOBUS MPOIIEC Ce
pasriiexaa KaTto 3ajgava 3a onpeaessHe Ha rpa-
¢a nHa cecrosauero G(V,E), mHOXecTBaTa
{X}, {Y} u {S}, dynkuuure Fy u Fs u cpot-
BercTtBUeTo S—K, kpaero {K} e xommiekca
OT 3HaHUS 32 00CKTa WJIM 3a MpeaMeTHaTa 00-
JacT.

AXO BCUYKH MHOKECTBA U 00EKTH ca orpe-
JIeNIeH!, TO MOXeE Jla C€ TBBPIH, Y& U MaTeMa-
TUYECKHUsT MOJIEN Ha JHAJIOTOBUS MPOIEC €
OIpeJIeIIEH.

[IpenuMcTBOTO Ha W3MOJI3BAHETO Ha TEO-
pusiTa Ha KpalilHUTE aBTOMATH MPH MOJENnpa-
HE Ha JHMAJOrOBUSl TMPOIEC C€ OMpeaeisl OT
BB3MOXKHOCTTA 32 MIPOEKTUPAHEe HA HepapXud-
HU UHTEepQEHCH B CHCTEMHTE 32 aBTOMATH3H-
paHo npoekTupane. Hampumep, HIKOH ChCTOSI-
HUS Ha aBTOMara MOTrar Jia Ce€ Pa3riiexaaT Ka-
TO TIOJIaBTOMATH, KOMUTO UMAaT CBOUTE KpailHH
MHOXKECTBa OT CHCTOSIHHSI, BXOJHH BB3JICH-
CTBUS ¥ I3XOHH PEAKIUH.

To3u mMomen e ynoOeH W oTpas3siBa TOYHO
creHapuiiHata (opma Ha JUaNoOra, KOSITO
MPEIBAPUTEITHO € H3BECTHA.
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AXO pa3BUTHETO HA TUAIOTOBHS MPOIIEC HE
€ M3BECTHO MPEABAPUTEIHO, KAKTO € MpH al-
TEepHATUBHATA W TUPEKTUBHA (OpPMH Ha M-
JI0T, TO € He0OXOAUMO MPOTHO3UPAHE Ha MOBE-
JICHUETO Ha aBTOMAara C LeJN peryjiupaHe u
yhpaBjieHue Ha auaioroBus mpouec. [Ipu mo-
JeUpaHe ¢ KpailHM aBTOMAaTH 3ajadara 3a
MPOTHO3UpPAaHE Ha PAa3BUTHUETO Ha Jauajora ce
MPHUBEX/Ia KbM 3a/1a4a 3a MpeJicKa3BaHe Ha Io-
BEJCHUETO Ha aBTOMaTa. 3a LeiTa € HeoOXo-
VMO Jia ca M3BECTHW MHOYKECTBAaTa Ha BXOJ-
Hute cpobmenus {X} = { X1,X2,.., Xl},
¢byukaunte Fy, Fs u HauamHOTO ChCcTOsSIHME Ha
aBromarta S0.

3a MozenupaHe Ha anTepHATHBHATA Gopma
Ha JUasor € yaoOHO Ja ce H3MoJi3BaT ao-
CTpaKTHH KpailHH aBTOMATH.

Hexka  aOcTpakTHUST KpaeH  aBTOMaT
A=(X,S,Y,Fy,Fs) e aBTomar ¢ r Bxoga u v us-
X0/1a, KOETO ChOTBETCTBA HA I Bb3MOXKHU OTIO-
BOpa (peIUIMKHN) Ha YOBEKa (KOMIIOTHPA) B Jia-
JICHO ChCTOSIHME Ha JUajora U vV Bb3MOXKHU
OTroBOpa Ha KOMITIOTHpPa (YoBeka). 1 Heka

X=Xix X2 x..x X; (16)
S=8S1x Sz x...x §q (17)
Y=Y1xY2 x ...xYy (18)

ca JIEKapTOBH MPOU3BEACHHUS HA CHOTBET-
Hute MHOXectBa X={X1, X2, ... XI}, S={S1,
S2,...,Sq}, Y={Y1,Y2,...,Yv}.

Axko S'=Fs(S,X), Y'=Fy(S,X),
S'=(S'l,...,S'q), Y'=(Y'l,...,Y'v) ca wu3BecTHH,
to pynkmuute Fsl,...,Fsq u Fyl,...,Fyv morar
Jla ce MPEJCTaBST TaKa:

S'1 =Fsl (S1,....8q, X1,....Xr) (19)
S'q =Fsq (S1....,Sq, X1,...,Xr)
Y'l =Fyl (S1,...,Sq, X1,...,Xr)

Y'v =Fyv (S1....,8q, X1,....Xr) (20)

CrnenoBaTenHO 3a7adara 3a ONpelessiHe Ha
¢ynkuute Fs u Fy ce cBexma mo 3amada 3a
onpenensine Ha ¢Qynkmuure Fsl,..,Fsq u
Fyl,....Fyv.

AKO HayaJlHOTO CBCTOSTHUE Ha Juaiora
"4OBEK- KOMIIOTHP" € M3BECTHO, TO ChCTOS-

HHETO Ha HaJiora B JaJ€H MOMEHT OT BpeMe
MOKC Oa €€ NpCACTaBU CbhC ClIeAHATa CUCTCMaA
YpaBHECHUS:

S1(1)=S q0 =501, ... ,Sq(1)

S1(t+1) = Fs1(S1(t), ... ,Sq(t),X1(1).....X1(t))
Sq(t+1) = Fsq(S1(t), ... ,Sq(t),X1(1).....X1(t))
Y1(t) = Fyl(S1(t), ... ,Sq(t),X1(®), ... ,.X1(t))

Yv(t) = Fyv(S1(t), ... ,Sq(t),X1(t), ... . X1(t))

[IpencraBeHusAT MaTeMaTHYECKH MOJEN OT-
pa3siBa anTepHATHBHATA M QJITEPHATUBHO —
ciieHapuiiHaTa (popMuU Ha AUAJIOT.

3AKVIIOYEHUE

N3non3Banero Ha Teopusta Ha rpadure U
TEOpUATa Ha MHOXKECTBaTa IO3BOJISIBA MpPH-
BEXKJAHETO Ha 3ajJadara 3a MOJCIHMpaHE Ha
CTpyKTypaTa Ha Jualiora KbM pelIaBaHE Ha
ONITUMAJTHY 33/1a4 OT TEOpHs Ha rpadure.

[Ipunoxennero Ha TeopHsATa HA KpaWHHUTE
aBTOMAaTH TO3BOJISIBA Ja CE€ MOCTPOM MaTeMa-
TUYECKU MOJIe] Ha CLIEHApUsl U CHCTOSHUETO
Ha pa3nu4HUTE (POPMH HAa TUAIOTOBOTO B3a-
HMOJICHCTBUE.

Hpe,Z[CTaBeHI/I}IT MareMaTnikm MOJACJI Ha
Jraiora rmo3BoJisiBa Ja ce yIpaBiisiBa IUanoro-
BOTO B3aUMO/ICHCTBHE, KAKTO U J1a CE Pean3u-
pa I'bBKaB M aJanTuBeH HMHTepdelc B cucte-
MUTE 32 ABTOMATU3UPAHO NMPOEKTUPAHE.

BJIATOJAPHOCTH

HacTosmusaT nokyMeHT € HU3roTBeH ¢ (u-
HaHcoBara nomoi Ha goroBop Ne 2209E 3a
MPOBEXKIaHE HA HAYYHU W3CIEABAHUS IO MPO-
eKT Ha Tema: ,,Bupryanna naboparopus 3a
oOydeHHe Mo MPOCKTUpaHEe Ha MU(POB Xap.i-
yep* kbM TexHuuecku yHuBepcuter — ["abpo-
BO.
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