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Koneunsbie aBTroMarhl. [IpuMeHeHHe ¥ IePCNIEKTUBLI B YIIPABJICHUH U

MPOTrHO3UPOBAHUN TEXHOJOI'HYECCKHUX MPOIECCOB

C.K. Yapi0Obiies, P.P. bernos, K.H. Boponos

B cratne MNpCACTABJICHO HCCICAOBAHNC KOHCYHBIX aBTOMATOB,aHAJIN3 HX
CBOﬁCTB, ICPCIICKTUB U BO3MOKHOCTEH A1 pealin3dali  pas3jIMdHbIX
AJITOPUTMOB MOACIIMPOBAHUSA, a4 TAKIKC OIMMCAHHIO PCAIM3allMU, CTPYKTYPbI U

CBOMCTB ((HpOFHOBI/Ip}IIOHleﬁ CHUCTCMBI» Ha OCHOBC KOHCYHBIX aBTOMAaTOB.

B coBpeMeHHOM Mupe CYIIECTBYeT MHOXKECTBO cdep, B KOTOPBIX
HEOOXOJIUM  aBTOMATHYECKUH  KOHTPOJIb U  YIpaBJEHUE IMPOILIECCAMH.
ABTOMAaTH3aIMsl MIPUMEHSAETCS MOBCEMECTHO OT YIPABJICHUS KOTEIbHBIMHU 0
MIPOrHO3UPOBAHUA U KOHTPOJISI AJIEKTpOosHEprur. COBpEMEHHbIE TEXHOJIOTUU B
CBOIO OYEPEAb OTKPHIBAIOT BO3MOXKHOCTH pPAacye€Ta CIOXKHBIX aJIrOPUTMOB
YIIPaBJIEHUS, YEM B pPa3bl YBEIMYMBAET CKOPOCThb, ATAKXKE YMOpoOIlas BECh
MpoLEecC aBTOMATH3aMUA. MHHYyCaMH [aHHOTO METOJIA SIBIIETCS CO3JaHUE
CJIIOKHBIX MOJIENEH, a TaKXKe HEOOXOJUMOCTUA HAJIUYMSI MOIIHBIX 3JIEKTPOHHBIX
BBIYNCIIUTENBHBIX MAILIHH.

Opnum u3 Hanbosee MEPCIEeKTUBHBIX HAMPABICHUN MPOTHO3UPOBAHUS U
yIOpaBJEHUsA, MOJYYUBLIEM pA3BUTHE B TOCIEIHUE JECATUIIETUE SIBISETCS
NpUMEHeHHe MCKyccTBeHHbIX Helponubix cereir  (MHC). Ilpumenenwue
HEHPOHHBIX CETE HE HAKJIAJbIBa€T OrPAaHUYCHHM Ha XapakTep BXOIHOU
uH(OpMalMK ¥ TO3BOJISET YCIEIIHO peliaTh 3ajadd, B KOTOPBIX 3aTPYIHEHO
WA HEBO3MOXHO HAXOXKICHHE AHAIMTUYECKUX 3aBUCHUMOCTEH  MEXIY
BXOJHBIMH M BBIXOJHBIMM JaHHbIMHU. HO 1715 3THUX 1e€Neld UCTIONBb3YIOTCS TAKKE

Apyrue MeTOAbl, OCHOBaHHBIE HAa TpUMEHEHWHW ¢uibTpa BunHEpa,



ABOJIOLIMOHHOTO MOJEIUPOBAHUS, KOHEYHBIX AaBTOMAaTOB WJIM HEYETKHUX
MHOECTB.

B nanHoi#l crathe OyAyT pacCMOTpEHBI KOHEUHbIe aBTOMAaThl. KoHEUHBII
aBTOMAaT — JUCKPETHBIA aBTOMAT, B KOTOPOM MEPEXOJ U3 OAHOTO COCTOSIHUS B
m000€ IPyroe MOXKET ObITh COBEPIIEHO 3a KOHEYHOE YKCIIO IIaroB.

ABTomMaT Muiin — KOHEUYHBIN aBTOMAT, BBIXO/HAs MOCIEIOBATEIbHOCTD
KOTOPOr0 3aBUCHUT OT COCTOSIHMSI aBTOMaTa M BXOJHBIX CUTHAJIOB. ABTOMAT
Mumnu MoXxeT OBITh 33J1aH TaOJuIIeH IMepex010B M TaOJIUIIeH BBIXOO0B.

[Ipy cpaBHMBAaHMM KOHEYHBIX AaBTOMATOB C JAPYTMMH METOAaMU
MOJIETTUPOBAHMS BO3HUKAET BOMPOC: YTO MOXKET «JIeJIaTh» KOHEYHBIA aBTOMAT?
OTBer maercs B pa3iW4HbBIX TEPMHUHAX B 3aBUCUMOCTH OT TOTO, SIBJISIETCS JIH
aBTOMAT (COOTBETCTBEHHO [I-MalnHa) aBTOHOMHBIM MU HeT [1]. ABTOHOMHBIH
KOHEUYHBIH aBTOMAT, HAUMHAS C HEKOTOPOrO TaKTa, MOXKET JIUIIb T€HEPUPOBAThH
MEPUOJANYECKYIO TOCIEI0BATEIbHOCTh COCTOSIHUM X  (cooTBeTcTBeHHO -
MallliHa — TOCJIEOBATEIbHOCTh BBIXOJHBIX CHUMBOJOB y). Ecaum »sta
MOCJIEA0BATENBLHOCTh COCTOUT JIMIIb U3 OJHOI'O CMMBOJIA, TO 3TO O3HAYaET, YTO
3a KOHEYHOE YKCJIO TAKTOB aBTOMAT JOCTUTAET PABHOBECHOI'O COCTOAHUS. Ecin
K€ 3Ta IOCJIEA0BATEIbHOCTh COJIEPKUT HECKOJIBKO CHMBOJIOB, 3TO O3HAYaerT,
YTO aBTOMAT MOCIEA0BATEIbHO MPOXOIUT COCTOSHMS, COOTBETCTBYIOIIUE ITUM
CUMBOJIaM, a 3aTeM paboTa aBTOMara HEOrPAHUYEHHO JOJIT0 MEPUOIUYECKU
noBropsiercs. bomee Toro, kakoBa Obl HM Obula  TIEpUOAMYECKAs
IIOCJICIOBATEILHOCTh COCTOSIHUM KOHEYHOM [UJIMHBI, BCErJa MOXET OBITh
IIOCTPOEH aBTOHOMHBIN KOHEYHBIM aBTOMAT, KOTOPBIM, HAYMHAs y’)KE CO BTOPOIO
TakTa, TEHEPUPYEeT OTY TMoclenoBaTelbHOCTh. Hwuuero wuHOro, Kpome
MEePUOANYECKOr0 MOBTOPEHHSI OAHOTO M TOTO K€ COCTOSHHUS UM KOHEYHOU
MOCJIE0BATENBLHOCTH COCTOSIHUM, aBTOHOMHBIN aBTOMAT «JE€JIaTh» HE MOXKET.
OnHako B CBSI3U C TEM, YTO IMOCIEI0BATEILHOE BBINOJHEHUE 33JJaHHOTO IUKJIa

omepanuii THUOUYHO [IJII MHOTHUX OOJacTell COBPEMEHHOW TEXHUKH,



JTAHAMUYECKHUE CHUCTEMBI, KOTOPbhIE B MNPUEMIIEMOW HWJACAIU3ALUA MOXKHO
paccMaTpuBaTh Kak aBTOHOMHBIM aBTOMAT, UMEIOT IIUPOKOE MPUMEHEHHE.

Knaccuueckum  mpuMepoM  MOTYT  CIHYKUTh  aBTOMATBI-KYKJIbI,
BBIMOJIHSBILHE CIOXKHBIE MOCIEN0BATEIIBHOCTH IEMCTBUM, HATPUMED: MTUILIYIIHAE
Ha OymMare omnpeieIeHHbIA TEKCT, UTPAIOIIUE Ha POsJIE 3apaHee YCTaHOBJICHHbBIC
MbECHI T. .

CoBpeMEHHBIM  MPUMEPOM  CIy)KaT  MHOTHE  CTaHKU-aBTOMATHhI,
ABTOMATUYECKUE JIMHUM W  CUCTEMBI  aBTOMATHYECKOIO  YIIPABJICHUSA
IUKJIAYECKUMHU TPOM3BOJICTBAMU. EcCiayM aBToMar HE aBTOHOMEH, TO €CTh
COCTOSIHME BXO0/1a U3MEHSETCS OT TAKTa K TAKTY, TO OTBET HA BOIIPOC, YTO MOKET
«JIEJATh» U 4TO HE MOXKET «JI€JIaTh» KOHEYHbI aBTOMAT, MOXKHO JaTh B Pa3HbIX
TepmMuHax. Hampumep, orBeT MOXHO CchOpPMYJIHpOBaTH Ha  SI3bIKE
npeAcTaBieHus COObITUN. [[edcTBUTEIbHO, HEABTOHOMHBIA KOHEYHBIN aBTOMAT
WIM  TIOCJIENOBATEIbHOCTHAS  MAalllMHA JIMIIb  MOPeo0pa3yloT  BXOJHbBIC
MOCJIEAOBATEILHOCTH CUMBOJIOB B IOCJIEAOBATEIBHOCTA COCTOSSHUM WA
BBIXOJIHBIX CHMMBOJIOB, M CKa3aTh, YTO MOXET M YTO HE MOXKET <«IeJIaTh)»
KOHEYHBI aBTOMAT, 3HAQYUT  BBISICHUTD, Kakue  mnpeoOpa3oBaHUs
IIOCJICIOBATEILHOCTEH BO3MOXKHBI B KOHEYHOM aBTOMATE, a KaKue HEBO3MOKHBI.
Ho Tak kak KOJMYECTBO COCTOAHUN (COOTBETCTBEHHO BBIXOJHBIX CHMBOJIOB)
KOHEYHO, 3TOT BOIPOC 3KBUBAJIEHTEH TAKOMY BOIIPOCY: NMPHU KAKUX BXOIHBIX
MIOCJICIOBATEIIBHOCTSX BO3HUKACT KaXJA0€ U3 BO3MOXKHBIX COCTOSHUHN (WU
KOKJBIH W3 BBIXOJHBIX CHUMBOJIOB). DTOT TMOCJIEAHUN BOMPOC B TEPMHUHAX,
MPUHATHIX B TEOPUM KOHEYHBIX AaBTOMAaTOB, (OPMYJIHpPYETCsl TakK: Kakue
COOBITHS MOTYT U Kakhe He MOT'YT ObITh MPEJCTABJICHBl B KOHEUHOM aBTOMAaTe
KaXIbIM 13 BO3MOYKHBIX COCTOSHHUM (MJIM KaKIbIM U3 BBIXOJIHBIX CHMBOJIOB).

OtBer maercsa Teopemamu Kimum [2]. DTOT OTBET TOYHBIM, TaK Kak
TeopemMbl KIIMHM yCTaHABIMBAIOT HEOOXOJMMBIE M JIOCTATOYHBIC YCIIOBHUS
MIPEJACTAaBUMOCTH  ITOCJICAOBATEIFHOCTH COOBITHH B aBTOMAare, a HWMEHHO:

BBIACTIATOTCS 0CcOo0OBIC MHOJKECTBA HOCHeﬂOBaTeHBHOCTeﬁ BXOAHBIX CHUMBOJIOB —



peryisipable MHOKecTBa. DakT MOSABICHHUS BXOIHOM IOCIENOBATENLHOCTH W3
TAKOr0 MHOXKECTBA HA3bIBAETCSl COOTBETCTBYIOLIUM PETYISPHBIM COOBITHEM.
Teopembr KnwHM ycTaHAaBIWBAIOT, YTO B KOHEYHOM aBTOMAaTe MOTYT OBITh
MIPEICTABIICHBI PEryJISPHBIC COOBITHS M TOJBKO OHU. TakuMm o0pa3om, Ha S3BIKE
MIPEICTABICHUS COOBITUH OTBET Ha BOIMPOC, YTO MOXKET «JIelaTh» KOHCUHBIH
aBTOMAT, JAC€TCsl OJTHO3HAYHO: KOHEYHBIN aBTOMAT MOYKET MPEACTABIISTH TOJIBKO
peryisipabie cCOObITHS. Psin BaXKHBIX MHOXKECTB BXOJIHBIX ITOCIIEIOBATEILHOCTEH,
C KOTOPHIMH 4YacCTO TMPUXOJUTCA HMETh [IeJ0 Ha TWPAKTUKE, 3aBEIOMO
perymispabl. Tak, Hampumep, 3aBeIOMO PEryIsSIPHO MHOXKECTBO, COCTOSIIEE U3
JT000r0 KOHEYHOI'0 YHMCJIa BXOJHBIX IMOCIIEN0BATEIHLHOCTEH KOHEUHOMN JJIUHBI;
MHOXKECTBO  JIIOOBIX  MEPUOJUYECKMX  BXOJHBIX  IOCIEIOBATEIBHOCTEH;
MHOECTBO OECKOHEUHBIX TOCIIEIOBATEIILHOCTEH, KOTOPOE CONEPIKUT 3a/JaHHBIC
KOHEYHBIC ITOCJIEIOBATEIILHOCTH Ha MPOTSKEHUU HECKOJbKHX ITOCICTHHUX
TaKTOB, U T. II.

B obmiem ciywae, eciny KakuM-IHOO MPOHU3BOJIBHBIM CHOCOOOM 3aJaHO
OCCKOHEUHOE MHOXXECTBO BXOJHBIX TOCIEAOBATEIBHOCTEH, TO OCTAeTCs
OTKPBITBIM BOIIPOC O TOM, PETYJISPHO JU OTO MHOXKECTBO. Jlenmo B TOM, UTO
MOHSTHE  PEryJasipHOr0 MHOXECTBa BBOJUTCS HWHAYKTHMBHO, TO €CTb
YCTAHABJIMBAETCS QJITOPUTM TIOCTPOCHHUS JIOOBIX PETYJISPHBIX MHOXECTB.
Onnako, He CylIecTBYyeT J0CTaTo4HO 3G EKTUBHOrO crocoda pelieHus
oOpaTHOM 3a7a4d, TO €CTh YCTAHOBJICHUSI TOTO, SIBJSIETCS JIM Ka)XJ10€ 3aJaHHOE
MHOKECTBO PETYIISPHBIM.

Xots TeopemMbl KiIMHU M OTBEUAOT HA BOIIPOC O TOM, YTO MOXET AENaTh
KOHEUHBIA aBTOMAaT, HO OTBEYAIOT OHU Ha HTOT Bompoc HEIPDHEKTUBHO.
Cnenanpl TIEpBBIC TOMBITKH IMOCTPOCHUS WHBIX S3BIKOB, Ha KOTOPBIX OTBET
MOXeT ObiTh gaH 3ddekTuBHO. ITa mpobiemMa s3bIKa, UTPAOIAs
KapAUHAIBHYIO POJIb B MONXy4eHUU 3(P(HEKTUBHOTO OTBETAa HAa BOMPOC, UTO
MOXXET W YTO HE MOXET «IeJaTh» KOHEUHBI aBTOMAT, MMEET pEIIaroIIee

3HAYCHUC MW JIA IICPBBIX I3TAIIOB CHHTC3a aBTOMATa, TO C€CTb JIdI OTBCTA Ha



BTOpON ©3 Cc(HOpPMYIUPOBAHHBIX BBINIE BOMPOCOB. Eciu pacmuputh Kiacce
JUHAMHUYECKUX CHCTEM, KOTOPBIE MBI OINPEACITWIN TEPMHUHAMU «KOHEYHBIN
aBTOMaT» M <«I10CJIEIOBATEIbHOCTHASI MAaIIMHA», BKJIIOYEHHUEM OECKOHEYHOU
namsiT (MOJEbI0 OECKOHEUHON MaMATH MOXKET ObITh, HAPUMEP, OECKOHEUHAs
JIeHTa NI XpPaHEHUsI CUMBOJIOB WJIM OECKOHEYHOE YHUCIIO COCTOSHHI), TO IS
JTUHAMHUYECKUX CHUCTEM 3TOro 0ojee MUPOKOro kiacca (aOCTpakTHbIE CUCTEMBI
ATOTO KJlacca Ha3bIBalOT MamnHaMu TeropuHTa [3]) OTBET Ha BOIPOC «4TO OHU
MOTYT JeNaTh?» 3HAYUTENIbHO TMpOIIEe — OHU MOTYT pean30BaTh OO0
Harepes 3aJaHHbIi anropuTt™. [Ipu 3TOM caMo MOHSTHE AITOpPUTMA TPAKTYETCS
B COBPEMEHHOW MaTE€MAaTUKE KaK peanu3alds BbIYMCIICHUS 3HAUYEHUU KaKOW-
60 pexkypcuBHOM QyHKIMHU. CTOIb OJHO3HAYHBIN M YETKUI OTBET Ha BOIMPOC
«4TO MOXKET JenaTh MaimnHa TelopuHra?» aaeT BO3MOXKHOCTH IOJIOKHUTH
MOHATHE O MalllMHE ThIOPUHTA B OCHOBY OMPENEJICHHS IOHSTHS aJrOpUTMa:
JITOPUTMOM Ha3bIBAETCs JIFOOOM MpoliecC, KOTOPBIM MOXKET OBITh OCYIIECTBICH
Ha KOHEYHOM aBTOMAaTe, JOMOJIHEHHOM OECKOHEUYHOW MaMsThl0, TO €CThb
AITOPUTMUYECKU MOJHBIX MalllMHAaX, HA MamuHe ToriopuHra, Ha Mamune [locra
u 1p.

OnHuM W3 TPUMEPOB TaKUX aITOPUTMOB SABJISIETCS TMPUMEHEHUE
KOHEUYHBIX aBTOMAaTOB B NMPOrHO3MPOBAHUM, TJ€ OHU HCIOJIB3YIOTCS B paMKax
OBOJIOIMOHHOTO MeEToJa MojeaupoBanus [4]. DBONIOIMOHHBIA  METOJ
npescTaBisger coOOM MaIIMHHBIM  YHUBEpPCAIbHBIM  CIIOCOO  MOCTPOEHUS
nporHo3oB. [lyTeM ykazaHus HEKMX MaKpPOCOCTOSIHUI CUCTEMBI, BHIOPaHHBIX 0
MPOBEJICHUS DKCIIEPUMEHTOB Ha OCHOBE JAHHBIX, KOTOpbIC 3aJal0T JIMIIb
MPEALICTOPUIO BBHIOPAHHBIX COCTOSIHUM. MeTon MCnoyib3yeT MPU3HAKH TEOPUU
JlapBuHa JJI1 TIOCTPOCHUSI HWHTEJUIEKTYalbHBIX CUCTEM W OCHOBAaH Ha
MPUHIUNAX MYTallMU U €CTECTBEHHOT0 0TOOpPA, MO ONPE/IeICHHBIM KPUTEPUSIM.

[IpyHUMN TIPOTHO3UPOBAHUSA COCTOMT B TOM, YTO JIETEPMUHUPOBAHHBIC
aBroMatel Mwum [5], moaBepraroTcs  CiIydyaWHBIM =~ W3MCHCHUSM, W

CPaBHUBAIOTCA II0 KPHUTCPHUIO OIITHUMAJIBbHOCTH, B KAa4CCTBC KOTOPOI'0 3aaHa



MUHUMAajJbHas  OMMOKa  TPOTHO3UPOBAHHUS. ABTOMAThbl C  JIYYIIUMH
XapaKTEpUCTUKAMU OTOUPAIOT JUIsl TalIbHEUIIIEr0 «COBEPIICHCTBOBAHUS.

CrpykTypa aBTOMaToB Mwuin onuchiBaeTcsi HaOOPOM COCTOSTHUH U
COBOKYNMHOCTBIO ~ CBSI3€d  MEXKIy  HUMH, a  Takke  IpaBHIaMU
(GYHKIMOHUPOBAHMS: TMPEoOpa3oBaHUsl BXOJIHBIX CHMBOJIOB B BBIXOJHBIE.
ABTOMATBI-IIOTOMKHA 00pa3yeTcsi U3 aBTOMATOB-POAMTENEH IMyTEM CIy4YalHbIX
MyTalUid Kak €ro CTPYKTYpbl, TaKk U IpaBuil (QyHKUHOHMpoBaHUs. [lpu sTom
€CJIM TI0 BBIOpaHHOMY KPHUTEpUIO KadecTBa "MOTOMOK" sydiie "poautens', To
JANbHEMIIEM MyTalUsAM IOJABEPraercsi aBTOMAT-IIOTOMOK; €CIU XYXE, TO
HPOIOJKAIOT U3MEHSITh aBTOMAT-POAUTEIND [6].

CymiecTByerT mATh peKMMOB MyTallA:

. N00aBJIEHUE OJIHOI'O COCTOSIHMSI - CBSI3M HOBOTO COCTOSIHUS C
IPYTMMH  COCTOSHMSIMM W TpaBUjga  NpeoOpa3oBaHHUs  CUMBOJIOB

YCTAHABIIMBAIOTCA CIIy4YailHBIM 00pa3oM;

. YCTpaHEHUE OJHOTO COCTOSIHUS;

. CIy4yallHO€ U3MEHEHHE HAYaJIbHOTO COCTOSIHUS;

. W3MEHEHHE HaIpaBJICHUs IIepexojla OT OJHOIO0 COCTOSHHUS K
Apyromy;

. W3MEHEHHE COOTHOIICHHUS CUMBOJIOB "BXOJ/BBIXOI" MpHU IEpexojie

OT OJHOT'O COCTOSIHUSA K APYrOMY.

NHTEHCUBHOCTh KaXJIOr0 pEXKMMAa MYTallMM 33Ja€TCi HEKOTOPhIM
pacrpeneneHueM ero BeposATHOCTU. [Ipu 3TOM pacmnpeneneHne BEpOSTHOCTEM
3aBHCHT OT BAPUAHTOB 3BOJIIOLMOHHOTO MOJEIUPOBAHUSI.

Tak B KJIIACCUYECKOM BapUaHTE PACIIPEICIECHUE OCTAETCS HEU3MEHHBIM,
IIOMCK CTPYKTYPBI SIBISETCS CIy4YaliHbIM, HELEJICHAIPABICHHBIM, YTO B CBOIO
ouepenp NPUBOAMUT K YBEIMYEHUIO BPEMEHM 3BOJIIOLMOHHOrO pasutusa. Ho
JaHHas po0JieMa JIETKO yCTPaHsIeTCsl IPUMEHEHUEM JIPYTUX alrOpuTMOB.

OBOJIIOIMOHHBIM TPOIECC MOXKET OBITh OCTAaHOBJIEH, MO BBIMOJIHEHUIO

OJIHOT'O U3 TPEX YCIOBUU:



. CUHTE3UpPOBaH aBTOMAT C KPUTEPUEM KadyeCTBA, MPEBOCXOIAIIUM
HEKOTOPYIO 33/IaHHYIO BEJINYUHY;

. U3pacXO0JIOBAaHO OTBEJECHHOE YHWCIO0 MyTalui, BBIJIEJIEHHOE Ha
IIOCTPOEHME "ITyqlIero" aBToMara

. NOJIYYEHO 33JaHHOE YUCIIO "yAauHbIX' aBTOMAaTOB-TIOTOMKOB.

[ToMrMMO K1acCCUYECKOro BapHaHTa MOJEIMPOBAHHUS CYIIECTBYET OOJIbIIIOE
YUCIIO MOIU(PUKAIINIA TTPOIIecca MOCTPOCHHSI BOTIOIIMOHHON MOJICTH:

DB0IOYUOHHOE MOOENUPOBAHUE C ANCOPUMMOM CIYYAUHO20 NOUCKA C
aoanmayueu. B 3TOM ciiydyae BO3pacTaeT BEPOSITHOCTh «YCHEIIHBIX» MyTalui,
KOIZla aBTOMAaT-TIOTOMOK JIyYIll€ aBTOMAaTa-poAWTENs, YTO YMEHBIIACT W
KOJIMYECTBO «TYIHUKOBBIX» MYTaLlHN.

D80NI0YUOHHOE MOOeauposanue ¢ 6HewHumM oonoaneHuem. VcxonHas
uHbopmals JENUTCA HAa JBE YacTH - OOydYalllyld M IPOBEPOYHYIO
MOCJIEIOBATENbHOCTA. ABTOMAT CTPOMUTCS Ha oOydaromed uHpopmanuu, u
MOCJI€ KaXKJI0M MYyTallul CPAaBHUBAETCS C MPOBEPOYHOIN MOCIEA0BATENIBHOCTHIO,
B TOM CJIy4au €CJM PE3yJIbTaThl IPOrHO3a HE YXYILIWINCh. B naHHOM MeTone
BpEMS NOMCKA «IY4YILEro» aBTOMAaTa yBEIMYMBAETCS, HO TAK)KE BO3PACTAET U
TOYHOCTbH IPOTHO3UPOBAHMS.

DB0IOYUOHHOE  MOOENUPOBaHUe ¢ OMOPACLIBAHUEM  3AYUKTUBAHUSL.
ABTOMAT-IOTOMOK ~ OTOpachlBaeTCss MpU HAIUYMU BHYTPEHHHMX  IETEIb.
WckmoyatoTcst ciyyau,Korjja COCTOSHUE 3aMbIKaeTcsd camMo Ha cebe IpH
BO3JE€MCTBUU BXOJHOI'O CUTHAJIA.

DBONIOYUOHHOE MOOETUPOBAHUE C CUHINE30M AGMOMAMO8 6 KOJIeKMUG.
OgHuM M3 caMbIX CYIIECTBEHHBIX HEIOCTAaTKOB KJIACCUYECKOrO BapHaHTA
ABOJIFOLIMOHHOTO MOJEIUPOBAHUSA, ABISAETCA TO, YTO JJI IPOTHO3a BBIOMPAETCS
€IMHCTBEHHBIN JTy4lIMH aBTOMAT, XOTsS CHHTE3UpPYETCs HecKonbKo. IIpobiiema
COCTOMT B TOM, YTO KaK TaKOBOI'O JIYYIIIETO aBTOMATa HE CyLIECTBYET. Tak Kak
BO3MOXXHO  CYLIECTBOBAHHME HECKOJBKMX aBTOMATOB C  OJMHAKOBBIMU

XapaKTEPUCTUKAMH, WA PA3HbIE AaBTOMAThl JIYyUYIIME IO Pa3HbIM KPUTEPUSIM



KauecTBa. B pesynbTaTe BMecTe ¢ OTOpachlBaeMbIMU aBTOMaTaMHU TepseTCs
yacTh mosne3Hodl uHpopmauuu. CHHTE3 aBTOMATOB B KOJUIEKTUB IO3BOJISIET
n30aBUTHCS OT OTOTO HEAOCTATKa W CYIIECTBEHHO IIOBBICUTH HAJCKHOCTH
MPEICKA3aAHMS.

JloCTOMHCTBA:

e MeTo BOMIONMOHHOTO MOJACTUPOBAHUS TPHUOIMKACTCS K METOAY
BUHEPOBCKOW  (WIBTpAMM IO  OICHKAaM  MPEICKa3bIBAEMBIX
MoKa3aTenen.

e Kpurepuit kayecTsa MOJEIHU B 3TOM CIydae Majio Y€M OTJIMYAETCH,
HampuMep, OT MHUHUMyMa CpPEIHEKBAJAPATUICCKON OIMMMOKKM Ha
o0y4aroIieil mocaea0BaTeIbHOCTH METO/Ia HANMEHBIITUX KBAIPaTOB.

e [Ipo3payHOCTh OCHOBHBIX TPOU3BOIUMBIX BHIYUCIICHUH.

Henocrarku:

e Jlns Meroma xapakTepHa 3Ha4HWTeNlbHas, okono 20 % omubka B
HEKOTOpPbIE MOMEHTHI BPEMEHHU.

e HeoOxoauMocTh HaIM4Hs OONBITNX BPEMEHHBIX PECYPCOB.

e DBOJIIONMOHHOE MOJICIMPOBAHUE CIIOKHEE, TO CPaBHECHUIO C
IPYTUMHU PacCMOTPEHHBIMU aIrOpUTMaMH, Mo/iIBepraercs
pacnapaieIuBaHUIo.

OnHOBpEMEHHbIE ACHCTBUS Ha BCEX aBTOMATaxX MOTYT OBbITh MPOU3BE/ICHbI
B MOMEHT II0jicueTa IIeJieBoi (YHKIMM WIM B MOMEHT MpeacKa3aHus
OYEPETHOI0 CHMBOJIA TOCNIeIoBaTeIbHOCTH. OTHAKO B MEPUOA MyTallud OyaeT
HAOJII0JIaThCsl aKTUBHASL pad0Ta OJJHOr0 00BHEKTA U MPOCTON BCEX OCTATbHBIX.

B xome wm3ydeHmss ObUTO BBISICHEHO, YTO JUIS 3a1ad MPOTHO3WPOBAHUS
WCIIOJIb30BAaHWE  KOHEYHBIX  aBTOMATOB  HAKJIAJbIBACT  3HAYUTEIHHBIC
OTPAaHUYCHHSI W €ro MPUMEHEHHE IJIsi CJIOXKHBIX CHCTeM HeBO3MOXxHO. [lo
JTAHHBIM TIPUYMHAM B MCCIIEIOBAHUSX HCIIOIB30BAJICS 00Iee COBEPIICHHBINA THII
IPOTHO3MPOBAHUSA, a MMEHHO mporHo3upoBanue ¢ momoiipio MHC[8]. s

3alady  yMOpaBlieHUs MPOrPaMMHO-TEXHHMYECKUM  KOMIUIEKCOM Ha  0aze



MHUKpPOKOHTpOJUiepa Arduino, TMO3BOJSIONIEE B ABTOMAaTHUYECKOM PEXKHAME
AHAJTM3UPOBATh IOTOK JIbHA W YIPABJIATH TEXHOJOTHYECKUM IPOIECCOM
UCIOJIb30BAaHUE KOHCYHBIX aBTOMATOB SIBIISICTCS BEChbMa  OMNPAaBJIaHHBIM
pemenuem [9].
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Finite state automaton. Application and perspectives in the management and
forecasting of technological processes

Ulybyshev S.K., Beglov R.R., Voronov K.N.

The article presents research of finite state automatons, analysis of their
properties, perspectives and opportunities for the implementation of different
modeling algorithms, as well as the description of implementation the structure
and properties of the "forecasting system" based on finite state automaton.
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