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Heasp. Mcnonp3oBaHue NPUHIMNAAIBHO HOBBIX MOIXOAO0B I PEIICHUS 3a/1a4H CTPYKTYpHOTO
cuHTe3a cnabo (popMaTH30BaHHBIX O0BEKTOB — C OJTHOW CTOPOHEI, BRI30B BPEMEHH, TPEOYIOIMIHUI CO-
KpallleHUsI BpEMEHH pa3pabOTKH W TIONYYCHHUS KAaYeCTBCHHBIX TEXHHYECKHX pCIICHUH, C APYroi
CTOPOHBI, Pe3yNbTaT UCCICIOBAaHUM, TIO3BOIIIONINX HCIIONF30BaTh HHBAPHUAHTHBIC MIEPEOOPHBIC al-
TOPHUTMBI JUIS PEIICHUS 3aIa49H CTPYKTYPHOTO CHHTe3a. PelieHne yka3aHHOH 3aadu IpeaiaracMbIM
crocoOoM TpeOyeT Co3IaHUs MHOXKECTBA JaHHBIX W 3HAHHM, Mepebop KOTOPOTO AACT HUCKOMEIH pe-
3ynbraT. @opMHpOBaHHE JaHHOTO MHOXKECTBA, MOAEPKaHHE ero B KOPPEKTHOM M aKTyaJIbHOM CO-
CTOSIHMM — Cepbe3Hasi 3ajia4ya, TpeOyromas BbIpa00OTKH HOBBIX MOJXO0J0B, (hOPMAaTH3aHU MTPOIUKTO-
BaHHBIX 3TUMH II0JIXOJJAMHU MPOLIECCOB U pa3paboTku anroputMoB. Meroabl. Jtanamu GpopmupoBa-
HUS YKa3aHHOTO MHOXKECTBA SIBJIAIOTCS: COOP MAHHBIX O CYIIECTBYIOUIMX TEXHHYECKUX PEIICHUSX,
ux QopmanbHOe omucaHue, 0000IIeHHEe ITHX OMUCAHHI ¢ (POPMUPOBAHUEM HEKOTOPOM CTPYKTYPBI,
MTO3BOJISIIOIIEH OJJHO3HAYHO MJCHTU(UIIMPOBATH KaXIbIH CYLIECTBYIOIINN O0BEKT M CO3JaBaTh HO-
BB ITyTeM KOMOWHAITUY UMCIOIIUXCS 3HAHUN U IyTeM MOJCPHU3AINH U3BECTHBIX TEXHHUYCCKIX
pemreHmii. B kauectBe cTpyKTYpHI, 0000mMaromeii JaHHbBIC KOHKPETHON 00JIacTH 3HAHMH, Ipe/yiara-
€TCs MCIIONIF30BaTh KIACCU(PUKATOP, OCOOCHHOCTBI0 KOTOPOTO SBISACTCS TO, YTO MPH €ro OpraHU3a-
IUHU pealM30BaHbI JIBa METOJA CO3JaHUA: Mepapxudeckuii u QacetHelil. Co3maHue TaKoro KIIACCH-
¢uKaTopa M moAIepKaHUEe €r0 B KOPPEKTHOM COCTOSIHUH — 3ajlada, TIO3BOJIAIONIAs PEIIUTh Mpooiie-
My (opMHEpoBaHUS HHHOPMAIIMOHHOTO 00ECIeUeHIsI CHCTEM CTPYKTYPHOTO CHHTe3a ciabo gopma-
JIN30BaHHBIX OOBEKTOB Cpe/iHEl U BBICOKOI cTeneHu cinokHocTH. PesyabTatsl. [Iporece co3ganus
TaKOTO0 KJIaCCHU(PHUKATOpa CTATIKUBACTCA C PAIOM IIPOoOIIeM, BBISIBIEHHE KOTOPBIX — MEPBBIN IIar B Ha-
MIpaBJICHUU Pa3paboTKH KayeCTBEHHOTOo MH(OPMAIMOHHOTO oOecredeHus. YKa3aHHbIE TpPOOIEeMBbI
BO3HHUKAIOT Ha Ka)KIOM M3 ITAIlOB aHAJIN3a NMPEeIMETHOI 007acTi (aHATU3 CYIIECTBYIOIINX BapHaH-
TOB HCIIOJIHEHHSI 00BEKTOB; 0000IIeHHE 3HAHUH O PACCMOTPEHHBIX 00BEKTaX; AOMOIHEHUE (PacIIy-
penue) kaaccudpukatopa). IlpuanHamMu UX BO3SHUKHOBEHHUS MOT'YT CTaTh HapylICHHE MPHHIIUIA JT0C-
TATOYHOCTH TPH aHAN3E U JCKOMIIO3UINH, HAPYIICHIE HEPAPXUIHOCTH CTPYKTYPHI P 00001mIIe-
HUH B IPOIECCE MOCTPOCHUSI MOICTH MPEIMETHON 00JacTH, HapyIICHHE MPHU3HAKOB 00513aTeIBHO-
CTH W HEOOS3aTEIBPHOCTH IIPH CHHTE3C W PACIIMPCHUU MOJCIH, OCHOBY KOTOPOW COCTABIIIET KIIAC-
cudukarop. 3akiaoueHne. BrliBieHIe yKa3aHHBIX MPOOJIEM M UCCICIOBAHUS MPOIEcca WX HENOIy-
IICHUS ¥ TIPEOIONICHUS — BayKHAs 3a]a4ya, PEeIICeHHEe KOTOPOH TO3BOJIUT MaKCHMAIFHO (hOpMai30BaTh
IIPOLIECC CO3JJaHMUS KilacCU(pHKaTopa Kak MHPOPMAITHOHHON MOJIETTH CUCTEMBI CTPYKTYPHOT'O CHHTE3a.

Kniouesvie cnosa: xknaccugpurkayus, xkiaccuguxamop, 0606wennas mooeib, NPUHyUn 00Ccma-
MOYHOCTU, NPUHYUN IMEPOHCEHMHOCMU, CBOUCMBO «00A3AMENbHOCMUY.

Beenenne

ABTOMAaTH3aIHUs MPOILECCOB CO3J]AHHUS HOBBIX O0BEKTOB, OyJb TO KOHCTPYKIIUHM H3ACITUN Mallu-
HOCTPOEGHUSI, MPOTPaMMHBIE KOMIUIEKCHI MM TEXHHYECKHUE CHCTEMBI, SBISICTCS aKTyalbHOH 3amadei,
MOCKOJIbKY MMEHHO aBTOMAaTH3alHsl MO3BOJISIET CYIIECTBEHHO YCKOPHUTDH MPOLECC Pa3pabOTKH, MOTY-
YUTh CTPYKTYPHI C y4eTOM 0000IICHHOTO POQeCCHOHATBLHOTO ONbITa B chepe NesTeIbHOCTH, MAaKCH-
MaJIbHO COKPATHTh BEPOSTHOCTH IMOSIBICHUS OMIMOOK, CTABIIMX CIICJACTBUEM BIIMSHUS YEIOBEYECKOTO
¢akropa.
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MHqJOpMaTMKa N BblHUCIINTEJIbHAA TEXHUKaA

VYpoBeHb mpoliecca aBTOMAaTU3aLMU IPOSKTUPOBAHHUA 00BEKTOB BO MHOT'OM OIIPEIEISETCS YPOBHEM
(hopmanmu3auy MpoIecCcoB, ONHUCHIBAIONINX KOHKPETHYIO MPEAMETHYIO 00JacTh, 4TO B CBOIO OYepellb
HaAIPAMYIO 3aBUCUT OT CJIOKHOCTH 00BEKTa MPOEKTUPOBAHUSI.

Menee ¢popMan30BaHHBIM, a 3HAYNUT, 1 MEHEE aBTOMAaTU3UPOBAHHBIM Ha CETOMHSIIHUNA IEHb OCTa-
eTcs TPOIIECC CTPYKTYPHOT'O CHHTE3a, B pe3yibTaTe KOTOporo GopMupyeTcs 00bEKT, OTBEUAIOIINIA Ha-
00Opy KpHTEpHEB, HAKIIAIBIBAEMBIX TTOCTAHOBIIIUKOM 3a]1a4H, KaKk HabOp KOHKPETHBIX MOJYJIEH, oXapak-
TEPU30BaHHBIX HAOOPOM MapaMETPOB, OAHO3HAYHO HICHTU(UIHUPYIOIUX STH MOTYIIH.

3amadya CTPYKTYPHOT'O CHHTE3a BO3HUKAET HE TOJNBKO MPH MPOEKTUPOBAHUM HOBBIX CTPYKTYyp. Bax-
HBIM HaIlpaBJICHUEM MPUMEHEHHSI CTPYKTYPHOTO CHHTE3a SIBIISIETCS MPOIlecC KOHDUTYPUPOBAHHUS CTPYK-
TYpBI IPH MOJIEPHU3ALNH CYIIECTBYIOLIETO U3AETH (3aMEHBI y3JI0B, AeTaleil).

B nanHOil cTaThe peub MOWIET O CTPYKTYpPHOM CHHTE3€ OOBEKTOB CpEAHEH CTENEHH CIIOXKHOCTH,
JUTS. KOTOPBIX HE CYIIECTBYET TMOJHAs MpeaMeTHas (0OecrieueHHast alrOpuTMaMH MPEIMETHOM 00IacTH)
(opmanuzanus npouecca Co3aaHus.

1. IToaxoa k pa3padoTke CHCTEMbI CTPYKTYPHOI'0 CHHTE3a

CornacHo pacCMOTpPEHHBIM paHee KiaccupukannoHHbIM (akTopam [1, 2], 1t u3nenuid cpeaHeid cre-
NICHH CJIOKHOCTH, PACCMOTPEHHIO KOTOPBIX IOCBSAILICHA JaHHAs CTaThs, B Ka4ecTBE 0a30BOI BBIOMPACTCS TUIT
CTPYKTYPbI aBTOMaTU3UPOBAHHOM CUCTEMBI, OTBEYAIOIICH CIIEAYIOINM KBATH(HKALIMOHHBIM IPU3HAKAM:

— 1o (HOpMYIHPOBKE 3a/1a4d MMPOSKTHPOBAHUS — TIONyYEHHE BapUaHTa KOHCTPYKIUH, YAOBJIETBO-
psiro1eil TpeOOBaHUSIM TEXHUYECKOTO 3a1aHHS;

— 110 0a30BOMY MOAXOJY K IMOJIyYCHHIO 33JJaHHON CTPYKTYPBI — IPOLIECCHI BEIOOPHI 3 MHOXKECTBA;

— 0 onpeeieHnto 0a30BOH QYHKIMHM CHCTEMBI M POJIM TEXHHYECKOTO 3a/IaHHsI B MPOIIECCE aBTO-
MaTH3UPOBAHHOIO MTPOEKTUPOBAHUS — IOOTIPEIETICHNE MHOKECTBA XapaKTEPUCTHUK;

— 110 0a30BOMY aJTOPUTMY IIPOLiecca CUHTE3a — ePeOOPHBIE AT OPUTMBI.

COBOKYIHOCTh KJIAaCCH()MKAMOHHBIX NPU3HAKOB, OMHCAHHBIX BBILIE, ITO3BOJSET CHOPMUPOBATH
TpeOOBaHMsI, BBITIOJHEHNUE KOTOPBIX CTAHET ATAallaMu pa3pabOTKU YKa3aHHON CUCTEMBI.

Urtak, ykazaHHas cucTeMa J0JKHA!

— (opMHUpOBaTH MHOKECTBO TEXHUYECKHUX PEIICHHH, OTBEYAIOLINX TPEOOBAaHUAM TEXHHUECKOTO 3a-
JTaHUs Ha OCHOBE TIEpEOOPHBIX AITOPUTMOB;

— IPeJOCTaBUTh MOTPEOUTENO BO3MOKHOCTh BapHaIliK TPeOOBaHNUN TEXHUYECKOTO 33aJjaHHs B IIH-
POKHX mpefenax (Koraa oJHa U Ta e XapaKTepUCTUKA MOXET BBICTYIIATh WM [IapaMEeTPOM — Pe3yibTa-
TOM IIPOCKTHUPOBAaHMsA, NJIN KPUTCPUCM — UCXOJHBIM OTPAaHNYCHHUEM Ha IMPOLCCC NPOCKTUPOBAHUA.

CdopmynupoBaHHble TpeOOBaHUS, TPEABSIBIIEMble K (QYHKIHOHHUPOBAHUIO CHCTEMBI, TPEOYIOT
NPEeXJE BCETO CO3JaHMsI MHOKECTBA XapaKTEPUCTUK, ONMMCHIBAIOIINX KIACC MPOCKTHPYEMBIX OOBEKTOB,
Ha KOTOPBIX CUCTEMOH M OyAET OCYIIECTBIATHCSI KOMOMHATOPHBIN 1epedop.

2. Kinaccnduxarop — 0CHOBHbIE IOHATHSI U HCTOPHSA BOIIpOca

MHOXECTBO JaHHBIX, XapaKTePU3YIOMIMX NPEAMETHYI O0JIaCTh, OBLIO CHCTEMATH3WPOBAHO H
odopMIIEHO B BH/IE Ki1accu(puKaTopa.

[Monstue «knaccuukaum» U «KiIacCH(PHUKATOPa» HMCIONb3YeTCs B HAydyHOU cepe JTOCTaTOUHO
yacto [3—13], mpu 3TOM BapbUPYETCSl CMBICH, BKJIAAbIBAEMbIA B 3TH MOHATHUS, B 3aBUCUMOCTH OT 3aJad,
B PEIICHUH KOTOPHIX OHU HUCIOJIB3YIOTCS.

B 001eM noHMMaHuM «KjaacCH(PUKAIMsD» — 3TO, C OJHOW CTOPOHBI, CIIOCOO OpPraHU3aIui KaKoro-
00 MacCcHBa JAHHBIX C IEJhI0 CHCTEMAaTH3AINN 3HAaHUH 0 HEKOTOPOU 00JIacTH MM 00BEKTE, C IPYrou —
MIPOIIECC YKA3aHHOW CUCTeMAaTH3aIlNH.

Lenbto knaccu(puKaiy sSBJISICTCS YCTAHOBJICHHUE OINPEICIICHHON CTPYKTYpPBI MOPsIKa, HOPMATHBHO-
MEPHOTO YIOPSAI0YSHHSI MHOYKECTBA, KOTOPOE pa30nBaeTCs Ha TeTePOHOMHEIE (Pa3HOPOIHBIE) APYT TO
OTHOINICHUIO K JAPYTY, HO TOMOTEHHbIE (OHOPOJHBIC) BHYTPH ceOs 10 KaKOMY-THOO MpPU3HAKY, OTIe-
JICHHBIE JIPYT OT JIpyra moaMHokecTna [14].

OnHaKo MOHATHE «KJIACCU(PHUKAIUSI» HE CIEAYET pacCMaTPUBaTh KakK MPOCTOE JAeJIeHHEe 00bEKTOB Ha
rpyNIbBl — Kiacchl. J{iist kmaccugukay CBOHCTBEHHEI CIIeIYIOIINE TPUHITUITHATEHBIE 0COOCHHOCTH.

1. Kitaccudukanus — 370, Kak IpaBUJIo, CHCTEMA TOCIEeI0BATCIBHBIX JEICHUH.

2. JleneHus Ha KjJacchl B paMKax KilacCU(DUKALMK OCYIICCTBISICTCS C TOUKU 3PCHUS HAJTUYUS WM
OTCYTCTBHS Y 00bEKTOB HEKOTOPBIX IPHU3HAKOB.
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3. Ilo mecTy 00BeKTa B cCTEME KIaCCU(PHUKALUU MOXKHO CYAHUTh O €r0 CBOWCTBAX.

4. Pe3ynbrathl KiIaccuUKaMKU MOTYT OBITh HPEACTAaBICHBI B BHIAC HEKOTOPHIX YHOPSIAOYEHHBIX
CTPYKTYP, YIOOHBIX Ul CHCTEMaTH3aIM1 YEIOBEKOM 3HAHUHN O MPEIMETHON 00IACTH.

OnpenenuBILINCH C TOHATHEM «KJIACCH(HKAIUs», BBEIEM HOHITHE «KJacCu()UKATOP», KOTopoe Oy-
JeT OTIMYaThesi oT obmenpuHsToro. Kak mpasuio, moj kiaccu@UKaTOpoM MOHUMAETCS CHCTEMAaTH3H-
POBaHHBIN epeyeHb HAMMEHOBAHUH 00BEKTOB, Ka’KAOMY M3 KOTOPBIX B COOTBETCTBHE JaH YHUKAJIbHBIH
koa. Takum oOpa3om «kiaccu(puKaTop» — 3TO Pe3ybTaT KiIacCupHUKaInu.

UYacro ki1accupuKaTopoM Ha3bIBAIOT JIHIIO, OCYIIECTBIISIONIEE KIAacCU(PUKAIIHIO.

OnHako B JaHHBIX HCCIIENOBAHUSX, MOCBSICHHBIX pa3padoTKe CHCTEM CTPYKTYPHOTO CHHTE3a, KIilac-
cuuKaTopoM OylieM Ha3bIBaTh MHCTPYMEHT, HA OCHOBAaHWH KOTOPOTO MOXKHO peajn30BaTh Kilaccu(uka-
LIUIO TaK, YTOOBI B Pe3yJsIbTaTe €€ KaXIblii OOBEKT MPeAMETHOM 001aCTH MOy CBOH YHUKAIBHBIN KOII.

3. TpedoBanus k kiaaccudpuraropy

[IpuBenenHoe BhIllEe OMpeneNeHUe MO3BOJSIET CPOPMYTUPOBATh TPeOOBaHMs, KOTOpBbIE HEOOXOAU-
MO BBITIOJIHUTD, YTOOBI KIaCCU(PHUKATOP MOT BBICTYNAaTh B KadecTBEe MH(OPMALIMOHHON 0a3bl mpoiecca
nepedopa B paMKax CTPYKTYPHOTO CHHTE3a.

[lepBoe TpebGoBaHME MOXHO C(OPMYIHPOBATH KaK COOJIIOJCHUE «IIPUHLUNA IOCTATOYHOCTI.
[IprdyeM OOCTaTOYHOCTH NOJKHA OBITH COOMIOACHA KaK «CBEPXY» — MEHBIIE HENb3f, TAK U «CHU3Y» —
OoJIbIIIe HE CTOUT.

JoCTaTouHOCTh «CBEPXY» MOXKHO c(hOpMYIHpPOBaTH TakK: KOJMYECTBO KIACCU(PHUKAIMOHHBIX MPH-
3HAKOB JIOJDKHO OBITH JOCTaTOYHBIM ISl TOTO, YTOOBI KaXKIBIH 3K3EMIUIIP OOBEKTa MMET CBOW YHH-
KaJIbHBIM KOJI, TAK 4TO JFOOBIC IBa PA3THMYHBIX IO CTPYKTYpe 00BEKTa UMEIOT OTIIMYHBIC KOJIBL.

JoCcTaTouHOCTh «CHU3Y» MO3BOJISIET OTCEYb HE3HAUUMEIE JIJIsl MPOSKTHUPOBIIMKA MPU3HAKU — CBOW-
cTBa 00BEKTA, OTPAHUYMB TEM CaMbIM KOJIMYECTBO NPU3HAKOB, YYaCTBYIOLIUX B PACCMOTPEHHUH.

Bropoe TpeboBanue npu co3naHnM Kiaccupukaropa Kak HHOOPMALMOHHOTO 00ECTICYEHUS CHUCTE-
MBI CTPYKTYPHOTO CHHTE3a — 3TO BO3MOKHOCTh peallu3allis CMEIaHHOH cTpyKTypbl. Kak npaBuiio, BbI-
JETSIOT Ba METOa co3Manus Kiaccudukaropa [15]: nepapxuueckuii 1 paceTHBIMH.

Uepapxuueckuil mpeanonaracT MocieAoBaTeIbHOE JEJICHUE MHOXKECTBa Ha MOAYMHEHHBIC IOJ-
MHOXECTBA, OCHOBaHHEM JICJICHHsI KOTOPOTO SBISIETCS KiacCU(UKAIIMOHHBIH MPHU3HAK, ¢ POpPMUPOBa-
HUEM CTPYKTYPBI THIIA «ICPEBOY.

DacerHas knaccu(pUKaLKs MO3BOJSET pacCMaTPUBATh MHOKECTBO PU3HAKOB, Pa30MBAIOIINX OJHO
M TO K€ UCXOJJHOE MHOYKECTBO OOBEKTOB Ha Pa3IMYHbIC IOJJMHOKECTBA, B 3aBUCHIMOCTH OT BEIOPaHHOTO
npusHaka — ¢acera. iIMeHHO (haceTHBIN MeTO]| T03BOIIsieT (HOPMHUPOBATH KOJ OOBEKTA.

PaccmarpuBass B KauecTBe OOBEKTa KiacCU(DUKALMM M3ICIUS CPEAHEH CTElEHH CIIOXHOCTH,
HMEIOILETO HEMPOCTYIO0 BHYTPEHHIOIO CTPYKTYPY, JJOTMYHO BBHIIOJIHUTH aHaJIu3 (yHKINOHAIBHOTO YCT-
POKCTBa MEPAPXUYECKUM METOJIOM, HCIOJIb3Ysl MPUBBIYHBIC B MIPEIMETHONW O00JACTH TEPMUHBI, HATIPHU-
Mep: «y3JIbD», «IIOJY31IbD», «COOPKN», IIOJCOOPKI», «IETAIN, KIIOBEPXHOCTUY.

Bce npoune knaccudukanroHHble 0COOCHHOCTH 00BEKTOB (KaK TO: MaTepHal, pasMmep, Bec, popma
U T. JI.) — pe3yibTaT paceTHOH KiaccupuKammu.

B pesynbraTte Takoro moaxoaa Kiaccu(pUKAIMOHHBIH KO 00BEKTa — 3TO COBOKYITHOCTh BCEX KOJIOB
BCEX AIIEMEHTOB HEPAPXUUECKOTO PA3I0KEHHUSL.

Tpetbe TpeOoBanue npu pa3paboTke KinaccuukaTropa — 3TO COOIMIOAEHHE «IPUHLINIA IMEPIKCHT-
HOCTH», COCTOSIIIETO B HEAOMYIIECHUH TOSBIICHHUS B XapaKTEPUCTHKAX 00BEKTa CBOWCTB, PUCYIIUX €TO
3JIEMEHTaM.

Peanuzanust 1aHHOTO MPHHLMIA OCBOOOAMT MH(OPMAIMOHHYIO 0a3y OT AyOnMpOBaHHS JaHHBIX
(xorza OfIHO M TO K€ CBOMCTBO MPUHAJICIKUT U OOBEKTY, U €T0 YaCTH M TIPU OMUCAHUM TyOIUPYETCs).

PaccmoTtpeB 6a3oBbie TpeOOBaHHS, MOKHO KPaTKO MPEACTaBUTh OCHOBHBIE METO/IbI (DOPMHUPOBAHUS
KJaccu(puKaTopa, NpeIBapuTeIbHO ONPEAETHB €r0 CTPYKTYPY.

4. MeToabl MOCTPOeHUs KaaccuduraTopa

CTpyKTypHO KiIacCH(UKATOpP MPEACTABISICT COO0H MEepapXHYECKU JICKOMIIO3MPOBAHHOE U YIOpSI-
JOYEHHOE MHOXKECTBO BCEX CTPYKTYPHBIX JIEMEHTOB pacCMaTpHBAEMOro Kiacca 00bEKTOB, I KaXI0-
T'0 U3 KOTOPBIX cPOPMUPOBAHO HEOOXOJMMOE M IOCTATOYHOE MHOKECTBO (aceToOB — KJIacCH(UKAIIHOH-
HBIX NIPU3HAKOB C U3BECTHHIM HAOOPOM 3HAYCHHH.
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MHqJOpMaTMKa N BblHUCIINTEJIbHAA TEXHUKaA

B paborax [16—-19] paccMoTpeHBl OCHOBHBIE METObI CO3AaHUs Kiaccu(uKaTopa, KOTOpbIE coaep-
JKaT CJIEAYIOIIUE JTalbl.

1. AHanmu3 CyIEeCcTBYIONINX BaApPUAHTOB HCIIOIHEHUSI O0BEKTOB.

2. O6001eHne 3HaHU| O PACCMOTPEHHBIX 0OBEKTAaX.

3. HononHenue (pacmupenue) KiaccuukaTopa.

5. IIpodsaemMbl mocTpoeHus KiaccupukaTopa (0c00eHHOCTH MO EIH)

AHanu3 CymecTBYIOINX BAPHAHTOB UCIIOIHEHHUS IS KaXKIOT0 BapuaHTa BHITIOIHIETCS B JBa Iara:

— MepapXU4ecKoe CTPYKTYPHOE pa3iokKEHHE «CBEPXY-BHU3;

— ONHMCaHUE KaXKAO0T0 CTPYKTYPHOTO 3JIEMEHTa «CHHU3Y-BBEPX» (IJIs1 MPENOTBPALLCHUS HapyLICHUS
MIPUHLIMIIA 3MEPIKEHTHOCTH, KOTa XapaKTepUCTHKAa KOMIIOHEHTAa OTHECEHA K IEJIOMY).

Onucanue KaXA0ro CTPYKTYPHOT'O 3JIEMEHTa BBIMOIHAETCS MOCPEICTBOM BBIABIECHHUS BCEX 3Haya-
IIMX XapaKTEPHCTHUK, COCTOSAIMX U3 KATETOPUU M 3HAUYCHUsI, HAIPUMED, «IIBET — KPACHBIN», «popma —
KpYTJIas», «KOJINYECTBO MOIIIUITHUKOB — 2.

[IpobnemMHBIMI 30HAMH 3Tala aHaIU3a CYIIECTBYIONINX BAPHAHTOB UCTIOIHEHHS OOBHEKTOB SIBIISIOTCS:

— He00X0AMMOCTH BBIIIOJIHEHHS IPUHIINIIA JOCTAaTOYHOCTH;

— He00X0AUMOCTh IPEOJONICHUS HAPYIIEHUSI NepapXUIeCKON CTPYKTYPBl NIPU Pa3oKEHUH, KOTAa
HEKOTOPBIN AJIEMEHT MMeEeT JABe MaTePUHCKHE BEPIIMHBI (BBIXOJHOW BaJl IEPBOM CTYNEHH JABYXCTYIECH-
4aTOTrO PEAYKTOpa ABISAETCS BXOIHBIM BaJIOM BTOPOM CTYIIEHH BYXCTYIEHYATOTO PEAYKTOPA.

Otan 0600meHus — 3To 3Tan HOPMHUPOBAHUS KIACCUPHUKATOPA, KOTIA YETKO YCTaHOBJICHBI CBSI3H
MEXY dJIEMEHTaMH, Pa3IoKEHHBIMH HEPAPXUUECKUM METOIOM, & MHOXKECTBO XapaKTEPUCTHK Ipeodpa-
30BaHO B MHOKECTBO (paceToB.

KoppekTHOCTh BBITOMHEHUS JAHHOTO 3Tala — HEMPEMEHHOE YCIOBHE BO3MOYKHOCTH HCIIOJIB30Ba-
HUSI TOJTY9YEHHOT0 KIacCU(pHUKaTopa Kak MOJIEJIN CHHTE3a.

[Ipobnembl JaHHOTO dTana 00yCcIOBICHBI HEOOSI3aTENEHOCTHIO OTJENBHBIX 3JIEMEHTOB, COCTABIISIO-
IIMX HEPAPXUUECKUIA CKEJIET Kilaccu(uKaTopa.

CrnenctBueM yKazaHHOH MpoOJeMbl SBISIETCS HECOOTBETCTBHE KOJIMUYECTBA (PYHKLIMOHAIBHBIX BJIe-
MEHTOB, COCTABISIIOIIMX CKEJIET KIacCU(pHUKATOpPa, KOJIMYECTBY IJIEMEHTOB KOHKPETHOW peau3aluu
00BEKTa, IPU ITOM MOIIHOCTH KoJia (KOJMYECTBO MPHU3HAKOB, XapaKTEPH3YIOIINX OOBEKT) OJMHAKOBA
IUIs BceX 0OBEKTOB AAHHOTO Kiacca.

Ycrpanenue ykazaHHOH NPOOJIEMBI pean3yeTcs 3a CUeT JIOTIOJHEHUSI B MHOXKECTBA IPU3HAKOB He-
00s13aTEIHHBIX BEPIIUH MyCTHIX 3HaUeHMH — NIL — «He uMeeT 3HauCHUD.

6. HeoOxogumocTh pacimupenns Kiaccupukaropa

Jononaenue kiaccu(ukaTopa — 3T0 OYeHb BAXKHBIN U TPYJO0EMKHUH Tporiecc. JJonoIHeHHe KIIacCH-
(i)I/IKaTopa B OTJIMYMEC OT IICPBBLIX JABYX 3TAallOB MOKET BBIMNOJHATHCA MHOTOKPATHO IO MEPEC ITOABJICHUA
HOBBIX 3HaHHH 00 00BEKTaX paccMaTpUBaeMOro Kiacca.

[lepBelii pa3 gononHeHne KiaccupuKaTopa MPOUCXOANUT IPU EPBOHAYATIHHOM (POPMUPOBAHUN MO-
Jienu.

HcxomHoe MHOKECTBO paccMaTprBaeMbIX 00BbEKTOB (TIepBOHAYANbHAS BEIOOpPKA), HA OCHOBE KOTO-
PBIX CTpouTCsl 0000IICHHAsT MOJIENIb, UMEET, KaK MPaBMIIO, HEOOJBIIYI0 MOIIHOCTH (0T 3 A0 5). DToro
OBIBacT JOCTATOYHO, YTOOBI c(HOPMHUPOBATH MEPBOHAYAILHBIN CKelleT 0000IIEHHON MOeIH U omnpee-
JIUTHh 0a30BOE€ MHOXKECTBO (haceTOB (IIPHU3HAKOB).

OpnHako A7l MOMyYeHHsT MAaKCHUMAIIBHO TOJHOTO MPEACTABICHUS O KJIACCe OOBEKTOB MPOUCXOIUT
aHaJN3 MOJIyYeHHOW 00O0O0IEHHO MOJieNn, B paMKaxX KOTOPOro B MPOLECCE 3KCIIEPTHOIO OIpoca Mpo-
WCXOJIUT JIOTIOJTHEHUE MOJIENTU U PacUIMpeHue Kiaccu(ukaTopa.

Pacimpenue BHIOMHSIETCS B HECKOJIBKO ATAIIOB.

Ha nepBoMm 3Tamne 3KcnepT aHAIW3UPYET CKeJIeT MOAEIH, B PaMKaX KOTOPOTO OH JOJDKEH OTBETUTh
Ha BOIIPOC, BCE JIU CTPYKTYpPHBIE JIEMEHTHI CKeJleTa, IPU3HaHHbIe 00s13aTeNbHBIMU Ha 3Tare o0o0rie-
HUSI, SIBJISIFOTCSL 00si3aTeNbHBIMU Beeraa. [IpeoOpazoBanue 00s3aTeNbHBIX (PYHKIIMOHATBHBIX BEPIIMH B
HeoOs13aTeNbHbIE MOXKET OBITh CIEACTBUEM OCOOCHHOCTEH CTPYKTYp, MOMABLUIMX B MEPBOHAYAILHYIO
BBIOOpKY. Tak, HampuMep, NP CO3JaHUK MOJIENIN Kilacca CITUPOUTHBIX PEIYKTOPOB B IMEPBOHAYAIBEHON
BBIOOPKE PacCMAaTPUBAINCH TOJIBKO PEAYKTOPHI, B y3Jie Kojeca KOTOPHIX TPH ONophl. B pesymbrare
0000111eHHSI BCE TPH OMOPHI OYAYT MPU3HAHBI 00s3aTeIbHBIMU (PYHKLIHMOHAIBHBIMHU BepIIMHaMu. OIHAKO

8 Bulletin of the South Ural State University. Ser. Computer Technologies, Automatic Control, Radio Electronics.
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9KCIIEPT CIPaBEAIMBO OTMETHUT, YTO CYLIECTBYIOT KOHCTPYKLIMH CIUPOUIHOTO PEAYKTOpa, B KOTOPBIX
y3€eJ1 KoJleca UMEET TOJIbKO ABE ONOpbl. B pesynbraTe 3TOro TpeThs onopa kojeca OyaeT npu3HaHa HeoOs-
3aTeNbHONW. HeoO0s3aTenbHOCTh ONOPHI MOBJIEUET Psii JOIONHEHUH KiaccuduKaTopa: BO-TIEPBBIX, B MHO-
KECTBE 3HAUCHHH BCEX MPHU3HAKOB MOATpada MOoJIeNu, KOPHEBOW BEPIIMHON KOTOPOTO SIBIISIETCS BEpIINHA
«TPEThS OIIOPay», JOJLKHO MOSIBUTHCS 3HaueHue NIL; BO-BTOPBIX, Y QYHKIIMOHATBHON BEPIIMHbI Y3l KO-
Jiecay TOSIBUTCS PU3HAK «KOJIMYECTBO OTOP», 3HAUCHUSIMH KOTOPOTO OYIIYT «JIBE» U «TPW.

Ha BTOpOM 3Tame skcnepT aHaIUM3UPyeT MHOXECTBO 3HAYEHHH KOJUYECTBEHHBIX MpH3HaKoB. Ha-
MpUMEp, y BEPIIMHBI «y3ell YepBsiKa» B 0000LUIEHHONH MoJenu chOpPMUPOBAIICS MPU3HAK «KOJIUYECTBO
OTIOp» CO 3HAYCHUSIMH «OIHa» U «IBE». AHAJIN3 MO3BOJIUT 3KCIIEPTY NJOOABUTH B YKa3aHHBIN (haceT ere
OJTHO 3HAYEHHE «TPH», IIOCKOJIbKY OBIBAIOT TPEXOMOPHBIE HCIIONHEHUS y37a uepBska. [losBienue yka-
3aHHOT'O 3HAYEHHsI TOBOPUT O TOM, YTO B CKeJieTe 0000IIEHHON MOJIETH y3/1a YePBIKa JOJDKHA MOSIBUTh-
Csl BepIIMHA «TPEThs ONIOPay», a BMECTE ¢ Hell moarpad, mpeaCcTaBISIOINA €€ CTPYKTYPY, BKIIOUAOIINI
CKeJIeT U MHOXECTBO IPU3HAKOB.

Ha TpeTbeM dTame SKCHEpPT aHANM3UPYET OCTAJbHBIC NMPHU3HAKH HA MpeAMeT (PUKCAIMU JOTOTHH-
TEJNBHBIX 3HAYCHHUH, KOTOPbIE HE IPUCYTCTBOBAJIHN B CTPYKTYpax MepBOHaYanbHOH BeIOOpKH. [losiBneHue
HOBBIX 3HAYEHHUI MOXKET TaKKe MPUBECTU K JaJbHEHIIEeMy paciuupeHuio moaenu. Hanpumep, nononse-
HHE MPH3HAKA «CNOCO0 COeTMHEHHMS KOJIeca C BAJIOM) 3HAYCHHEM «IITIIOHOYHOE COSANHEHUE)» TpeIoa-
raeT JOMOJIHEHNE MOETH (GYHKIMOHAIBHBIM 3JIEMEHTOM «IIITOHKA» C COOTBETCTBYIOIINM ONUCAHUEM.

YkazaHHbIE BBIIIC JOMOJIHEHHUS HE PEaln3yIOTCsS JIMHEHHBIM IPOLIECCOM, NMOCKOIBKY BBHIIIOJHEHUE
OJTHOTO MOXET MOTPeOOBaTh MOBTOPHOE BHITIOJHEHHE IPYrOro, MO3TOMY, B TOM YHCIIE, IPOIIecC NMepBo-
HAYaJIbHOTO JIOMIOHEHHS MOJIETTH — BEChMa TPYAOEMKUN U OTHIOAb HE TPUBUAIBHBIH.

[ocnenyromniyie JONOTHEHHUS WIK PACIIMPEHUS KilacCU()UKATOPa OCYIIECTBISIIOTCS IEPMAHEHTHO 110
Mepe IMOSIBICHUS HOBBIX 3HaHUH 00 00BEKTE.

ITo Mepe HaKOIJIEHHS TaHHBIX yYKa3aHHbBIE BBIIIE IPOLEAYPHI JOIIOJHEHUS MOTYT CYIIECTBEHHO H3-
MEHHTH KJIacCU(pHUKATOp 00JacTH 3HAHUN, IPU ATOM 0A30BBIM YCIOBHEM €TO HCIOIb30BAHHS CTAHOBUT-
Csl €0 KOPPEKTHOCTh, 00ecIieueHre KOTOPOi B IPOLIecCce PacIMpeHus TpeOyeT peleHus paga mpoodieMm.

7. IIpo0aemMsbl paciimpeHust KiaccuUKATOPa M IyTH UX pelieHust

PaccmoTpum npo0GiieMbl, KOTOpPBIE BO3HUKAIOT KaK B MpoLecce co3aanus 0000IIEHHON MOAETH, TaK
U B IIPOLIECCE €€ JAOIOJIHEHHUS.

[leppas mpobnema — 3To HapyllleHHEe [IPUHIMIA JOCTATOYHOCTH. B mponecce co3nanus u A0NOIHE-
HUS MOJICJIM JIMLIA, OTBETCTBEHHBIC 3a €€ HAIIOJIHEHHE, JOJDKHBI YETKO OTPaHUYUTh 001acTh 3HAHUH, IS
KOTOpO# (opMupyeTcs MoJelb, KPYT 3aja4, pelraeMbIX Ha 0a3e yKa3aHHOH MOJENH, U, KaK CIIC/ICTBHUE,
YPOBEHbB JIeTaNHU3alHH.

O4eBHUIHO, UTO HE UMEET CMBICIIA PACKIAAbIBATh Ha KOMIIOHEHTHI CTaHAAPTHBIE 3JEMEHTHI. Tak, B
MOJI€TH CIMPOUIHBIX PETYKTOPOB MOIINITHUK — CIOKHBIA TEXHHUYECKUH JIEMEHT — HE PACKIIaAbIBACT-
CA Ha COCTABJIAIOIINE KOMIIOHCHTBI U ONIMCBIBACTCA JIMIIb CTaHAAPTHBIM IlII/I(i)pOM.

He nMeer cmbIcna BBOOUTH B MOJIENb MPU3HAKH, HECYHIECTBEHHBIE IS pellacMbIX 3aaad. Tak, B
MOJIETH CIIMPOUIHBIX PEAYKTOPOB HE MMEET CMBICIA BBOAUTH IMPU3HAK «IBET KOPITyCa», IOCKOJIBKY 3TO
JUIS1 TAaHHOTO 00BbeKTa abCOTIOTHO HE MMEET 3HAYCHUSL.

OueHb BaXXHO, YTOOBI B Ka4eCTBE MPHU3HAKOB KiaccH(pUKATOpa MPUCYTCTBOBAIM BCe TpeOOBaHUS,
KOTOpbIC B BU/I€ KPUTEPUEB NMPEIBSIBIAIOTCS K 00BEKTaM JaHHOTO Kjacca MOTPEeOUTENIsIMH, U BCE Mapa-
METPHI, KOTOPBIMHU OIEPUPYIOT Pa3pabOTUUKHU B Mpolecce co3MaHusa 00BbEeKTa, OTBEUYaloIIero Tpedosa-
HUSAM 3aKa34rKa.

Bropas npobnema — 3T0 HapylIeHHE IPUHLUIA SMEPPKEHTHOCTU. 3a9acTyI0 SKCIEpTy OBbIBAaeT He-
MIPOCTO ONMPEAETUTH MPUHAIUIEKHOCTH TON WM MHOM XapaKTEPUCTHKH CTPYKTYPHOMY 3JIEMEHTY.

HekoppekTHoe oTHECEHHE XapaKTEPUCTHKH K 3JIEMEHTY BIJIEUET 3a COOO0I JIorTHYecKie HapyIIeHHs B
polecce CTPyKTYPHOIO CUHTE3a.

PaccmoTpum mocnencTBusi OmMOKH, KOTJa XapaKTEPUCTHKAa KOMIIOHEHTa Oblla OTHECEHa K €ro
IpEAKY — MAaTEPUHCKOM BEPILIUHE.

ITpoGriema BOSHUKHET TOT/1a, KOT/Ia C HOMOIIBIO YKa3aHHOTO KiaccudukaTopa Mel Oy1eM co3/1aBaTh
HE U3JIENINE B LIEIOM, a €T0 OTAEIbHBIA KOMIIOHEHT WM PellaTh 3a/1ayy 3aMEHbl YKa3aHHOTO KOMIIOHEH-
Ta — MOJEpPHU3aLUsA CTPYKTYphl. B 3TOM ciydae XapakTepHCTHKa, OTHECEHHas K APYyroMy 3JIEMEHTY,
BBITA/IET U3 PACCMOTPEHHUS U MPOLIECC CTPYKTYPHOTO CHHTE3a JacT HEKOPPEKTHBIN pe3ynbTarT.

BecTHuk HOYplY. Cepus «<KomnbioTepHble TEXHONOrMK, ynpaBreHue, PaauoaneKkTPoHUKay. 9
2020. T. 20, Ne 4. C. 5-13
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Tpetbst npoOeMa — 3TO HapylLIEeHWE CBOMCTBA 005A3aTEILHOCTH BEPIIMHBI. JTO HAPYILIEHHE MOXET
OBITh IBYX BUJIOB: 00S5I3aTENBHON BEPIIMHE CIYYalilHO PUCBOMIIM CTATyC HEOOS3aTeNIbHONW 1 HA000POT.

UyTh paHee MBI YK€ OTMeUalld, YTO OT/AEIbHbIC JOTIONHEHHS KiacCH(PUKATOpa MOTYT OKa3aTh Cy-
LIECTBEHHOE KaK HEMOCPEACTBEHHOE, TaK U OIIOCPEIOBAHHOE BIIMSAHHUE HA COCTOSHUE MOJEIHU B LIEIIOM.
3OT0 KacaeTcs B IEPBYIO O4epe/[b HA0Opa BEPIIMH 1 H3MEHEHUS CBOMCTBA «0053aTEIIbHOCTH.

HccnenoBanue cBOWCTBa 00s3aTENIBHOCTH BEPIIMH — 3TO JOCTATOYHO CEPhE3HOE HCCIEOBAaHME,
LeJIb KOTOPOro — pazpaboraTh (popManbHbIE MpaBuiia, MO3BOJISAIOLIME HA OCHOBAHWU OTPAHUYEHHOIO
Ha0opa SKCHEPTHBIX OLIEHOK MO M3MEHEHMIO JAaHHBIX 00 OTAEIBHOM 3JIEMEHTE CKOPPEKTHPOBATH MO-
JIeNb B LEJIOM.

Yersepras npobiema, KOTOpas yKe yIIOMHUHAJIACh paHee, — 3TO HapyIIEHHE JPEBOBUIHOCTH CKeJle-
Ta knaccudukaropa. lanHas npoOieMa BO3HHKAET, KOTAa HEKUH CTPYKTYPHBIA 3J€MEHT MMEET ABYX
poauTenen.

st mpeononeHus yKa3aHHOTO JIOTMYECKOr0 HAPYIIECHUSI B MOZEIIb BBOJIUTCS IOHITUE «BEPLIMHA-
(hoHTOM», KOTOpAas MPEICTABISIET Ty K€ CaMyl0 BEPLIMHY, HO B paMKax MHOH cTpyKTypbl. Takum obpa-
30M, OJIMH CTPYKTYPHBIN 3JIEMEHT NPEACTABICH B MOJENH JBYMS BEPILIMHAMM.

[Ipu 5TOM yKa3aHHBIE BEPIIMHBI MOTYT UMETh Pa3HOE CBOHCTBO «00s3aTENLHOCTH» M JIaXKe Pa3HbIH
Ha0Op ONMHUCHIBAIOIIMX WX MPU3HAKOB. Tak, HapUMep, IPH PACCMOTPEHUH MOJEIN CTPYKTYPBI PEIYKTO-
POB OYEBHIHO, YTO BBIXOJHOM BaJl y3/1a KOJeca EPBOM CTYIIEHU SIBJISIETCA BXOIHBIM BaJIOM y3Ja YepBsi-
Ka BTOPOM CTYIIEHHU.

BrixonHo# Ban mepBO# CTyIEHH — 3JIEMEHT 00s3aTeNIbHbII, TOCKOJIBKY B JIFOOOM PEIyKTOpE OnHa
CTYIIEHb €CTh BCETAa, a BOT BXOJHOW BaJI BTOPOW CTYIEHH B CIy4ae PacCMOTPEHHS OJHOCTYIIEHYATOTO
pelyKTOpa MOXKET OTCYTCTBOBaTh. TakMM 00pa3oM, 3JIE€MEHT 3TOT HEOOs3aTeNbHBINA U, CIIEI0BATENBHO,
BCE€ IIPU3HAKH, €TO XapaKTEPU3YIOIIKE, JOJDKHBI UMETh 3HaueHne NIL.

Bosnee Toro, B paMkax mepBoil CTyeHH yKa3aHHBINA Bajl XapaKkTepu3yercss HAOOpOM MPU3HAKOB, KO-
TOPBIH MOXKET HE COBIAJaTh C HAOOPOM MIPU3HAKOB, XapaKTEPHU3YIOILINX €ro B paMKax BTOPOW CTYICHHU.

dopmanuzanus peneHus mpodieMbl HAPYIICHUST CBOWCTBA «00SI3aTEIIBHOCTHY — Cephe3Has 3a1a4a,
TaKXe TpeOyromas pereHus.

3akiaouenne

Takum 00pa3oM, BBISIBUB M pACCMOTPEB YKa3aHHBIE MPOOJIEMbI, MOKHO BBEIPA0OTATh TUIAH CO3/IaHUS
(hopMaTM30BaHHOTO MOAXO/A K pa3paboTke KiaccupukaTropa OONACTH 3HAHWUH, MMO3BOJISIOIIETO M30e-
KaTb JJOTUYCCKHUX OIHI/I6OK HpI/I HUCIIOJIB30BAHUHU €TI0 B KAaUCCTBEC HHq)OpMaHPIOHHOﬁ MOACIN CUCTEMBbI
CTPYKTYPHOI'O CUHTE3A.
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Goal. Application of fundamentally new approaches to solving the problem of structural syn-
thesis of ill-defined objects is, on the one hand, a challenge of time that requires reducing the time
for development and obtaining high-quality technical solutions, and, on the other hand, the result of
research that allows the use of invariant trial and error algorithms for structural synthesis. Solving
this problem by the proposed method requires the creation of the set of data and knowledge, the
search of which will give the desired result. Formation of this set and control of its correct and actual
state is a serious task requiring the development of new approaches, formalization of processes and
development of algorithms imposed by these approaches. Methods. The stages of formation of
the pointed set are: collection of data on existing technical solutions, their formal description, gene-
ralization of these descriptions with the formation of a certain structure, which allows for identifying
each existing object unambiguously and creating a new one either by a combination of existing
knowledge or by upgrading the known technical solutions. It is proposed to use a classifier as
a structure that summarizes the data of a specific area of knowledge. The peculiarity of this classifier
is that two methods of development are implemented here: hierarchical and faceted. Creation of such
a classifier and its correct state is a problem that allows to solve the problem of formation of infor-
mation support for structural synthesis systems of ill-defined objects of medium and high complexity.
Results. The process of creating such a classifier deals with a number of problems, the identification
of which is the first step towards the development of high-quality information support. These prob-
lems arise at each stage of the domain analysis (analysis of existing versions of objects; generaliza-
tion of knowledge about the considered objects; addition (extension) of the classifier). The reasons
for their occurrence may be violation of the principle of sufficiency in analysis and decomposition,
violation of the hierarchy of the structure when generalizing in the process of building a domain
model, violation of the signs of mandatory and optional when synthesizing and expanding the model,
which is based on the classifier. Conclusion. Identifying these problems and studying the process
of avoiding and overcoming them is an important task, the solution of which will allow you to for-
malize the process of creating a classifier as an information model of a structural synthesis system.

Keywords: classification, classifier, generalized model, sufficiency principle, emergence principle,
“obligation” property.
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