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AHHoTaumsi. B paboTe paccMoTpeHbl BTOPOI W TPETUA 3Tanbl CUCTEMHO-0BBEKTHOrO AETEPMUHAHTHOTO aHanuaa, BKIlio-
yarolLme MOCTPOEHNE TEHETUYECKON U MapTUTUBHON KnaccudukaLmii npeameTHo obnacTi. CructeMbli-Knacehl U cucTe-
Mbl-SIBIEHUS ONMCaHbBI C UCMONB30BAHNEM €MHOTO CUCTEMHO-06BEKTHBIN Noaxoda «Y3en-OyHkums-OBbekT» 1 cpeacTs
chopmanuaaLmm Ha s3bike AeckpunumorHoit normkn ALCHOIQ(D). MapTutueHas knaccudukaLms nonyyeHa ¢ noMOLLbIo
(hopManbHO-CEMaHTUYeCKO HOPMATUBHOW CUCTEMBI, OCHOBAHHOW Ha Kraccudukaumu andaBUTHBIX Y3NoB U CBS3EN.
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BBepeHue

CymiecTBoBaHME METOAOJIOTUYECKUX TPoOIeM
TPaJIUIIMOHHOTO CUCTEMHOTO TOJIX0/Ia i CHCTEMHOTO
aHanM3a, HEPEUICHHBIX JI0 CHX TIOp U OTMCYCHHBIX,
HarpuMmep, B padorax [1-5], npuBenu aBTOpOB K CO3-
JAHUIO  KOHIICNTYaJbHOTO  ammapata CHCTEMHO-
o0BekTHOTO AetepMuHanTHOTO aHamm3a (COA) [6],
VUHUTHIBAIONIETO OTHOIICHHUE TIOIJIEPKaHu (PyHK-
[HOHATBHOW CIOCOOHOCTH IIEJIOTO KaK OCHOBHYIO
OO0IIECHCTEMHYIO 3aKOHOMEPHOCTH [7].

COHA cocrout n3 Tpex 3TamnoB. Bo-nepBhIx,
BBISIBIISIETCS  KJIACC, K KOTOPOMY TNPHHAIJIECKHUT
aHanu3upyeMasi WM TPOEKTHpyeMas CHCTeMa B
X0Z€ TIOCTPOCHUSI maxcoHomudeckol (podosudo-
601l) Kaaccugpuxayuu TPeIMETHOW oOnacTH. ITO

MO3BOJISIET OMHO3HAYHO OMPEACTUTh GHEUIHIOIO
OemepMuHanmy cucmemvl, T.e. QYHKIIMOHATbHBIH
3aMpoc CHCTeMbI Oojiee BBICOKOTO TOpsaka (Ham-
CHCTEMBI) Ha CUCTEMY C 3aJaHHO¥ (yHkuuei. Bo-
BTOPBIX, TMPOCIEKUBAIOTCS CTaJUU CTAHOBJICHUS
WIN CO3JIaHHSI CUCTEMBI B XOJI¢ MTOCTPOCHHUS 2eHe-
muyeckot (CmaouanbHoll) Kiaccu@urayuu Bbl-
OpaHHOTrO0 KJlacca CUCTEM. JTO TO3BOJISIET, C OJTHOM
CTOPOHBI, KOHKPETH3UPOBAThH TPEOOBAHUS K CHC-
TeMe, a C Jpyrod — OJHO3HAYHO ONPEICITHTh
GHYMPEHHION OeMePMUHAHMY CUCEMbL, T.e. ©e
¢dakTHueckue (YHKIIMOHAIBHBIE BO3MOXHOCTH,
BO3HUKAIOIIHE MO/ BIUSHAEM BHEITHEH IeTepMU-
HaHTBI. B-TpeThbHX, MPOBOIUTCS JEKOMITO3MIINS
TpeOOBaHUIl K CHCTEME KakK SIBICHUIO (€€ BHYTpEH-
Hell JeTePMUHAHTBI) B XOJI€ TOCTPOCHUS napmu-
mueHoll (yero-wvacmuou) Kiaccugurkayuy I me-
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POHOMUU CUCTEMBL. JTO JAa€T aHAIWTUKY WU pas3-
paboTUHKy TIpe/ICTaBIICEHUE O CIocobax obecreue-
HUSl COOTBETCTBHS IMOJCHCTEM AaHAJIH3HUPYEMOU
WM pa3pabaTblBacMOM CHCTEMBl €€ BHYTpeHHEH
JCTCPMHUHAHTE, T.€. CIIoco0ax (QyHKIMOHUPOBAHUS
WJIM TIOCTPOCHUS CHCTEMBI.

Ilepssiit aTan COA — npouenypa NocTpoeHuUs
TAKCOHOMMHU 33aJaHHOM NpeIMeTHOH obiactu —
moapoOHO paccMmorpeHa B [8]. B maHHOM cratbe
omucaHbl BTopoil u Tpetuii atamsl COJJA — mpo-
LEAYypbl MOCTPOCHUSI T€HETUYECKOM M TApTUTHB-
Hoii kinaccuukaumid. IlpencraBiensl cpeacTBa
dbopManmzanmuy THX TPOLENyp W IPHUMEpHl HX
BBHITIOJTHEHNS. AHaJIUTHYECKUE TPOLENYPHI, Tpe-
JIOKeHHBIe B pabotax [6, 8] u B maHHOI paboTe,
OyZayT, IO MHEHHIO aBTOPOB, TOJIE3HbBI IPU aHAJIN-
3¢ WIM MPOEKTHPOBAaHHM ci1abo (QopMann3yembIx
OpraHu3aIMOHHBIX, THPOPMAITMOHHBIX W TeXHUYE-
CKUX CHCTEM.

1. CpeacTtBa chopmanusaumm npoueayp
COOA

st popmanuzaruu npoueayp COJIA ucnob-
3yercs JECKPUIILIMOHHAS JIOTHKa o101y
ALCOIQ(D), taxe, uto u B paborax [6, 8]. Cun-
takcuc 5Toi J1JI B kpaTkoi Gopme mpecTaBiseT-
csl B BUJIE CJIEIyIOIIErO BIPaKeHUS:

{T,LLA,AEC,~C,CnND,CUD,3R.C,

VR.C,>n R.C, {a}, I|u,,... u,].P},
rae T u 1 — xoHUenTsl (HA3bIBAIOTCA WCTHHA U
noxkb); A — aromapHbii koHuent; C, D — npowus-
BOJIbHBIE KOHLIENTH; R — aTtoMapHas poisb; {a} —
HOMUWHAJI, MHAUBUBI, 3aKIOYEHHBIE B (DUTYpHBIE
CKOOKHM, TPEICTABISIOTCA IIOJIHONPABHBIMU KOH-
nentamu; I[uy,... u,].P — onrcanyue MOHATHS KOH-
KpeTHOU obOnactu; P — OpeIuKaTHBIH CHMBOII;
Ujy... U, — MHOXKECTBO aTPUOYTOB.

B JIUT ucnonw3yrotcst nonsatus: TBox — Habop
TEPMUHONOTHYECKHX akcnoM; RBox — Habop ak-
CHOM JUTS poJiei M uX oTHomIeHuir; ABox — Habop
aKCHOM JUIsl MHIUBUAOB M MX OTHOIIEHUH, COBO-
KYIHOCTb KOTOPBIX M ONpenenseT MpeaIMETHYIO
obmacte K = TBox U RBox U ABox.

Jns hopMann3oBaHHOTO OMHCAaHUSI OCOOCHHO-
cteil Broporo stanma COJIA, T.e. mpolecca To-
CTPOEHHUS] TEHETHYECKOW (CTaananbHOM) KIaccH-
¢ukauyu, HeoOXOAMMO YTOYHHTH (opMaabHOe
ompezeNieHNe MaTepHaibHOW CHUCTEMBI (CHCTEMBI-
ABJICHNsI) KaK TPUEIWHONW KOHCTPYKIHMH «Y3el-
Oyukusa-Oovex™ (YDPO-anementa). [Ipenma-

raeMoe yTOYHEHHME OCHOBAaHO Ha pe3yibTarax,
MIpeICTaBJICHHBIX B paboTax [7, 9-11] u, Takum 006-
pazom, obbenunser onucanue YDO-amemeHTa B
BUJIC CHEIHAITBHOTO 00BCKTA MCUMCICHHS O00BCK-
ToB Abamu-Kapnenu [7, 9] u ero onmcanue mytem
MHTETPallil  ajdreOpanyecKux CpeAcTB TEOpPHU
naTTepHOB 'peHaHiepa U UCUUCIEHUS MPOIIECCOB
Munaepa (Calculus of communication systems)
[10, 11]. ITlpumeHeHUE K€ K yIOMSHYTHIM OIHCa-
HusM si3eika JIJI mosBomsier mpencraButh Y DO-
3JIEMEHT B BHJEC CHCHUAIBHOIO COCTABHOTO KOH-
LenTa JCCKPUIMIMOHHON Jsoruku. Pesynabratom
YTOYHEHHS SBISETCS (OpPMAIbHOE MpEeACTaBIeHUE
HEKOTOPO# MPOM3BOJBHO BHIOPAHHOW MaTepHalb-
HOW cucTeMBbl (cUcTeMbI-siBIIeHUsT) § Kak Y DO-
3JIEMEHTA B BUJIE CIEIYIOLIETO BIPAKEHUS:

s=[({LS?} U {LST} U {LS'}); {LS'} N Ifr.{LST}

N 3f.{LS?}); QhasOS?-; U FhasOST -, U

3hasOS'- )],

rae ({LS?} U {LST} U {LS!}) — KOoHIIENT AJIs OTTH-
CaHMA y37a CHUCTEMBI § KaK IEPEKpPEecTKa KOHEUHO-
ro MHOXecTBa BXOAHbIX {LS?} u BeixonHbix {LS'}
CBsI3€H B CTPYKTypE HAJICUCTEMBI, a TAKKE MHOXKE-
cTBa BHyTpeHHMX cBazet {LSt}; ({LS!} N
Afc.{LSt} N 3f.{LS?}) — KOHUENT s OMHCAHUI
(YHKIIMU CHCTEMBI 8, 33J]aHHON HAJICUCTEMOM, WITH
MeToza, obecneunBaroiero GpyHKIHMOHAIbHOE CO-
OTBETCTBUE MEXKIYy BBIXOAHBIMU {LS!} U BXOAHBI-
Mu {LS?} moTokamMH JaHHOTO y3Ja C Y4e€TOM IIpo-
MeXyTouHOU ponu (hyHKIHK) fT peoOpa3oBaHus
BHyTpeHHUX moTokoB {LST}; (JhasOS?= k1 U
dhasOST = K2 U JhasOS!= k3) — xoHUenT s
OTMcaHus CyOCTaHITMATBHBIX (OOBEKTHBIX) Xapak-
TEPUCTHK CHUCTEMBI § (BXOAHBIX, BHYTPEHHHX W
BoixogHbIX); k1, k2 u k3 — aTtpubyTsl ¢ KOHKpeT-
HBIMU 3HAYCHUSAMU.

Kax Oputo moxazano B pabore [8], Ha mepBOM
stanie COJIA B mpoliecce OCTPOCHUS POJIOBUIO-
BOHM KIJIaCCHU(UKAINK (TAKCOHOMHH) OTIPENEISICTCS
nepapxusi abCTPaKTHBIX KJIacCOB (CHCTEM-KIIACC),
BKJTIOYAIONTNX aHATH3NPYEMYIO WU TPOEKTHpYe-
MYIO CHCTEMY:

Si,n — [Si,n-l; RSi,nER i,n-I]’
rae §*"' — mone s ykasaHMS Ha CHCTEMYy-KJace
Gonee BBICOKOTO Apyca uepapxum; RS“"CRS™ —
ToJie IJIsl OMMCaHHs METO/a, COOTBETCTBYIOIIETO
pormu RS™" (byukiun) cucteMbl S*”, BIOXKEHHOI B
poib RS mancucremsr §*'; = - cumBon BroKe-
HUS KOHLENTa B KOHLENT WM POJIH B POJIb B SI3bIKE
JECKPUTIIIMOHHON JIOTUKH;, WHIEKC i 0003HAuaer,
YTO JAaHHBIN a0CTPAKTHBINA KJIACC BKIIIOYAET B CEOs
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aHATM3HPYEMYIO CHCTEMY-sBIICHHE §', a MHICKC 1
— HOMEp sipyca B UEPAPXHUU CUCTEM-KIIACCOB.

Ilepsbrit aTan COMA 3akaHuMBaeTcs, Korjma He-
KOTOPBIH KJIACC HIDKHETO sIpyca MepapXuy (CUCTEMY-
k1ace $*) MOXHO ommcaTh ¢ IOMOIIBIO Ki1acca y3-
JIOB, Kj1acca (hYHKITHIA ¥ Ki1acca OObEKTOB:

S = (LS 1 LT U LSY™); (LSY!

M 3R.LST" N 3AR.LS?"");

(087" u 0ST™"*" U 08| =

[Si,n; RSi,n+I|:R i,n] C Si,n’
re (LS?"™ U LSt u LS™™*") — konuenr s
OMUCaHUs KJacca y3JI0B KakK MEePEeKPECTKOB Kiacca
BXOMHBIX cBsizeil LS?""*! 1 kiacca BBIXOIHBIX CBSI-
seit LS!"""' B cTpyKkType HancucTeMbI-Kiacca S, a
Takke Kacca BHYTpeHHHMX cBsaseii LSt
(LS N 3AR.LST" N AR.LS?™") — xonuenT s
omvcanus Kiacca QyHKIHi cucTemMbl-knacca S™
3a/[AHHOTO HAJCHCTEMOM-K1accoM S, MM MeTo-
na, obecreynBaromero GyHKIIMOHATBHOE COOTBET-
CTBHC MEXAY KiaccaMu BBIXONHBIX LS yh+l
BxoxubIX LS?""! 10TOKOB 1aHHOTO KiTacca y3710B ¢
Y4EeTOM MPOMEKYTOUYHBIX IIPeoOpa3oBaHUi Kilacca
BHYTpeHHUX notokoB LST"; (082" u OSt""*"
u oS !i’"+1) — KOHIIENT JJII ONMUCAHUS KJIacCOB CyO-
CTaHIMATBHBIX (OOBEKTHBIX) XapaKTEPUCTHUK CHUC-

TeMbl  (BXOOHBIX,  BBIXOAHBIX,  MepenaTod-
HBIX/BHYTPEHHUX).
IIpencraBnenne KOHIENTYadbHON  CHUCTEMBI

(cucteMbI-KNlacca) B BHJE Kiacca Y3JIOB, Kiacca
GyHKIMI ¥ Kitacca 0OBEKTOB TO3BOJISET MEPEUTH
ko BTopomy dtany COJIA — mocTpoeHUI0 TeHETH-
YECKOU KIIACCU(PUKAIIH.

2. NeHeTUyeckan/cTaananbHas
Knaccudmkaums

Ha Bropom stane COJJA mpoBOIUTCS HUICHTH-
¢buKanyst aHAIM3HPYEeMOW WJIIM TPOCKTHPYEMOM
CHCTEMEI-SIBIGHHS §' B MPOLECCe MOCTPOCHHS 2e-
HeMmuyeckou uil CmaduarbHou Kiaccugurayuu
cuctembl-knacca S°*'. Ha mnepsoM mmare stama
KOHKPETU3UPYIOTCS KJIacChl BXOJHBIX U BBIXOAHBIX
CBsI3eH, HAa BTOPOM — KJlacC (DYHKIMH, HA TPETbEM
— KJacchl OOBEKTHBIX XapakTepucTuk. JlaHHbie
IIard MOYKHO TIPE/ICTABUTh CIIEAYIOIINM 00pa3oM.

Konkperuzauus Ki1accoB BXOAHBIX, BHYTPEH-
HUX U BBIXOJHBIX CBsi3eil cucTeMbl-kiacca S°"* Ha
s3pike J{JI ¢ moMonpio pacvpeHus, Ha3bIBAEMOT0
KHOMUHATY:

SY2 = [({LS?} U {LST} U {LS'}); {LS!} N
3R.{LST} N 3AR.{LS?Y);
(OS?i,n+I U oSt L Os!i,n+1)] C s

B [12] moka3zaHo, 94TO WHIWBHIBI, 3aKIIOYCH-
HbIC B (UTYpHBIC CKOOKH, SIBIISFOTCS MTOJHOIPAB-
HBIMU KOHIleNTaMH (TMOHATUE «HOMHHA»). CooT-
BercTBeHHo, {LS?'} = LS?""" {LSt"} = LSt""",
{LS'} = LS — KOHKpEeTHBIC BXOJHEIC, BHYT-
PCHHHUE M BBIXOJHBIC MOTOKH/CBSI3H.

Konkperuzanmss kmacca (GyHKIUH CHCTCMBI-
xacca 8 Ha s3pie JIJ1 ¢ yueToM TOro, uto f u
JT —ponn, peanusyromas npeodOpa3oBaHHE BXOA-
HBIX CBSI3eH B BBIXOAHBIC:

S$° = [({LS? U {LST} U {LS'}); {LS!} N

3fc. (LSt} N 3f{LS?Y);
(082" u 08t u 08" = §.

CootserctBenro, ({LS!} N 3J.{LST} N
3F{LS?Y) = ({LS'} N AR.{LST} M AR.{LS?Y).

KoHkpeTru3zanus KiaccoB OOBEKTHBIX XapakTe-
PHCTHK CHCTeMbI-Kiacca S™"* KOHKPETHBIMH aT-
pubyramu Ha s361ke JIJ1 ¢ MOMOIIBIO paciIupeHus,
Ha3bIBAEMOTO «KOHKpPEmHas 001acmbvy, BBISBISCT
CUCTEMY-SIBJICHUC

s'=[({LS?"} U {LST'} U {LS'}); (LS} N
3. {LSt} N 3f{LS?}) c ({LS'};
(3hasOS?'=p1 U FhasOST = p2 U IhasOS" = p3)|
C Si,n+3.

Taxum obpazom, hasOS?', hasOSt', hasOS!" —
KOHKpETHBIE aTpHOyThl (OOBEKTHBIE XapaKTepH-
CTHKH), C KOHKPETHRIMH 3HaueHMsIME pl, p2, p3.

HamnpaBnenue wnm KpUTEpUM KOHKPETHU3ALUU
06YCIOBIICHBI TEM, YTO CHCTEMa-sIBIEHHE §' (KaK
9acTh CHCTEMBI 00Jiee BRICOKOTO TTOPSI/IKA) JOIDKHA
HaXOIWTBCI B OMHOWEHUU HOOOepHCaHUus (hHyHK-
YUOHATBHOU CNOCOOHOCMU YeN020, KaK TI0 OTHO-
meHMIo K cucTeMe-kimaccy S (kak snemeHT
Kllacca), TaK W MO OTHOUICHHIO K HAaJCHCTEME-
SBITEHMIO ' (KaK ee MOJICHCTeMa):

s = [({LS?™"} u {LST™"} U {LS'™});
(LS} N A {LST'} N AF{LS?™Y);
(3hasOS?™" _\ U FhasOST™ _1» U FhasOS!™ _\)];
=

JInst Toro, uToGHl §' HAXOAMIACh B OMHOUIEHUU
nooodepicanust PYHKYUOHAILHOU CROCOOHOCU Ye-
1020 ¥ 8*"" u s"', nomxne! cobmonatecs chopmy-
JIMPOBAHHBLIC HUKE YCIIOBUA.

Bo-nepBbIx,

(LS?™y U {LST} = {LST"} = ({LS?} U {LST})
n (LS naf{Ls?™") =
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3t {LST}=> (LSY N 3FLS?'} N (IhasOS?™' =
t1 U 3hasOS!™" = t3) = JhasOST™' = 12 =

(FhasOS? = k1 U IhasOS" = k3).
I[aHHLIe YCioBUs YCTAHABIMBAKOT, YTO JIA
noaaepKaHus (byHKuI/IOHaanOI‘/'I CIIOCOOHOCTH

HAJICHCTEMEI-SIBICHUS S U HaIlCI/ICTeMBI-KJIaCCEl
S$*"*! co cropoHBI cHCTEMBI ' BCe CBOMCTBA IMMO-
CJIEJIHEH TOJDKHBI OMpeAesIThest (00ycIaBIuBaTh-
Cs1) CBOWMCTBAMHM YITOMSIHYTBIX HAJICHCTEM.

Bo-BTopsIx,

({LS?} U {LS') = {LSTy N (LS} N AF{LS?) =
3ft.{LSt"} N 3hasOS? =K1 U hasOS! = k3)
= 3hasOStT = k2.

JlaHHBIE YCITOBHS ONpEAEISIIOT MEXaHU3M, C
TIOMOIIBI0 KOTOPOTO OOecreuruBaeTcs IMoaIepxa-
HUE q)yHKLu/IOHanLHon CIIOCOOHOCTH HA/ICHCTEMBI-
SIBJICHUS S CO CTOPOHBI CI/ICTCMBI-HBJ'ICHI/IH S

TTocre onpeneneHus CHCTEMBI §' B COOTBETCTBUM
C VYIOMSHYTBIMHM YCIOBUSIMH HA4YWHACTCS TPETHM
sran COZIA — mOCTpOeHUE napmumueHoU Kiaccu-
@ukayuu (MEpOHOMUM) TAHHOW CHUCTEMBI IyTEM €e
JCKOMIIO3UIIMKW C HMCIIOJBb30BAHHUEM CIICIIUAJIBHOI'O
aJ'I(bElBI/ITa MO/JICIIBHBIX 3JIEMCHTOB, IPCAJIOKCHHOI'O B
pabote [7] u yrounennoro B [13].

3. MapTtutnBHas knaccudmkaums
(mepoHoMUSA)

OTan nmapTUTUBHOM KiaccH(UKAIMK TIPEeaCcTaB-
nsieT coOol aHajor rpad0aHaIMTHYECKOTO MOJe-
JIMPOBAHMS AHAIN3UPYEMOU WIIM NPOEKTUPYEMOM
CUCTEMBI W TO3BOJISIET MOJMYYHUTH JACKOMIO3HITUIO
CHCTEMBl Ha TOACHCTEMBl B COOTBETCTBUU C €€
BHYTpPEHHEW JeTepMHHaHTOW. BBegem dopmaib-
HO-CEMAaHTHUYECKYI0O  HOPMAaTHBHYI  CHCTEMY
(®CHC), ocHoBaHHYIO Ha andaBuTe CBSI3EH, KOTO-
peIii opMHpYeTCsl MyTeM paclIupeHus: 0a30BoH
Kkiaccudukanuu cBszeir [7]. B 6azoByro kiaccu-
(bukanmro 100aBIAIOTCS (B JAaHHOM CITydae, ¢ yde-
TOM TIPEICTAaBICHHOTO Jlaee mpuMepa) BUIBI CBS-
3¢l TO MJAaHHBIM W YIpPaBIAIOMMX CBs3eil. B
npuHATEIX B JIJI 0003HaUYeHUsIX 3Ta paclIvpeHHas
KJaccu(UKays CBs3e MOXeT OBITh MpE/CTaBiIe-
Ha CIIEIYIONINM 00pa3oM:
mCLicL,vEmeCm,dCi,cCi,ddCd,

dpcd,ecdEc,cpCec,
rae L — MHOXeCTBO CBS3€H/TIOTOKOB; M — MHOYKECT-
BO MAaTEepPHAITBHBIX CBSI3EH/IIOTOKOB; i — MHOXECTBO
VH()OPMAIIMOHHBIX CBSI3eH/TIOTOKOB; V — MHOKECTBO
BEILIECTBEHHBIX CBS3EH/TIOTOKOB; € — MHOMKECTBO
SHEPreTHYECKHX CBS3EH/TIOTOKOB; d — MHOXECTBO

CBSI3CH/TIOTOKOB JIAaHHBIX; € — MHOXCCTBO CBSI-
3eii/moTokoB ympasneHus; dd — MHOXECTBO CBI-
3el1/IIOTOKOB JCKJIapaTHBHBIX JaHHBIX; dp — MHOXe-
CTBO  CBS3CH/TIOTOKOB  MPOLEAYPHBIX JAHHBIX;
c¢d — MHOXXECTBO CBSI3EH/TIOTOKOB YIPABICHUS JaH-
HBIMH; €C — MHOYKECTBO CBSI3CH/ITIOTOKOB YIIPaBJICHHS
MPOLIECCAM.

IIpu »sTOM mpeanomaraeTcsi BO3MOXKHOCTh
JaJbHENIIEro AeJICHUs BCeX BUIOB CBI3SH Ha ITOJI-
BH/IBI ITPY HEOOXOJUMOCTH.

AndaBuT y370B Kak MEPEKPECTKOB ayaBUT-
HBIX CBSI3€H OMHUCBHIBACTCS C MOMOLIBbIO angaBUTa
cazeil. IlpaBmima moctpoeHust andaBuTa Yy3II0B
OCHC (Tabxn.1) obecrneunBalOT NPEIMETHYIO
(npoOyieMHYI0) OpPHEHTHPOBAHHOCTH TpejyIarae-
Moro andaBuTa, YT0 COOCTBEHHO U JeJaeT JaHHYIO
HOPMATHBHYIO CHUCTeMY (hOpMalbHO-CEMaHTHYeC-
KOH W pacmmpsieMoi/agantTupyeMoll B 3aBHCHMO-
CTH OT IIPEeAMETHOM 00nacTu.

Tem caMbBIM NOCTPOCHHE MAPTUTHUBHOM Kiac-
cuduKanuy (MEpOHOMIH) CHCTEMBI §' CBOIHTCS K
CJICAYIOIIMM IIaram:

1. Mycts 8" = [({LS?} U {LST} U {LS!});
({LS'} N AL{LST N AF{LS?}); AhasOS?-pl U
JhasOST = p2 U JhasOS! = p3)] — cucrema-
SBJICHUE, KOTOPYIO CIeIyeT NpOaHaAIN3HPOBAThH
VJIH CHPOEKTHPOBATh. JIeKOMIIO3HIIHS CHCTEMBI §°
Ha TOJICHCTEMBI, (YHKINOHAIbHBIE CBOWCTBA KO-
TOpLIX ABJISIFOTCS OAEP)KMBAIOLMMH JUIsSl CHCTe-
MBI §', OTIHCBIBAETCS cnez[yfoan 06pa30M e =

(m —]N) w8 =s" U ..U s, TaKMX 4TO:
(LS™} N 3f(lst™ n ILLS?™) ©
Aft. {LSt'}.

2. Jlnst kaxmoit moxcuctemsr s = [({LS?""} U
(LST™"} U {LS'"); (LS} N 3ILLLST™} N
3f{LS?"™}); (AhasOS?™™" = q1 U FhasOST" = q2
U 3hasOS!"™ = g3)] onpenensieM THIbI CBs3ei
Y3JIOB Ha OCHOBE BBCJICHHOW paHee HOPMAaTHBHOU
CUCTEMBI.

3. IToBTOpsiem mmar 2 jist BCeX IMOJCUCTEM CHIC-
TeM-sBIeHHH §*"

4. MpumepbI NOCTPOEHNA reHeTUYECKOW
W NAapTUTMBHOW KNnaccudukaumm

Paccmotrpum paboty amroputma COJIA Ha
IpUMepe  TNPOEKTUPOBAaHUS  WHPOPMALMOHHON
OyXTralTepCKOW CHCTEMBI, BKITIOYAIOMEH HECKOJb-
KO TIOJICHCTEM, B TOM YHCJIE CUCTEMY MapIIpyTH-
3auy 1 XpaHeHust JokymeHToB (CMX/I).
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Tabm. 1. [IpaBuia nmoctpoerus andasuta y3108 DCHC

3HAK DOPMAJIbHOE BbIPAKEHUE MHTEPIIPETALIMS
A% =v!n3If(v?) [IpeobpazoBanue BemecTBa
E =e! M3 fi(e?) [IpeobpazoBanue 3Heprun
D =d!'n3fd?) [Tpeobpa3oBaHue NaHHBIX
C =c!n3fi(ce?) [IpeobpazoBaHue MOTOKA yIpaBICHUS
VE =(vlue)nmaf(v?ue?) [Tpeobpa3oBaHue BeLIECTBA U SHEPTUH
VD =wludh)n3af(v?ud?) IIpeobpazoBaHue BeLECTBA U AaHHBIX
ED =(elud)n3fi(e?ud?) [IpeoOpa3oBaHue SHEPTUN U JAHHBIX
EC =eluch) I fi(e? Uc?) [TpeoOpa3oBaHKe SHEPTUU U TIOTOKA YIIPABIICHUS
DC =d'uch)nN3If(d?uc?) IIpeobpa3oBanHue TaHHBIX ¥ TOTOKA YIPaBICHUS
DD =dd! N 3 £(dd?) [TpeoOpazoBanue EKIAPaTHBHBIX JAHHBIX
DP =dp! N 3 £(dp?) ITpeobpazoBanue MPOIETyPHBIX JAHHBIX
CD =cd! N3 f(cd?) [IpeobpazoBanme MOTOKA YIPABIECHUS TAHHBIMHI
Cp =cp! N3 fi(cp?) [IpeobpazoBaHme MOTOKA YIPABICHHUS TIPOIIECCAMH
DDDP | =(dd! L dp!) N 3 f(dd? Ll dp?) | IIpeobpasoBanre AeKIapaTHBHBIX JTAHHBIX U HPOIIETYPHBIX JaHHBIX
DDCD | =(dd! U ed!) M 3 £(dd? U c¢d?) | [IpeoOpa3oBanme neKIapaTHBHBIX JAHHBIX U TOTOKA yTIPABICHUS
JTAaHHBIMHU
DPCD | =(dp! U cd!) M 3 £(dp? U c¢d?) | [IpeobpazoBanue NpoLeypHbIX JaHHBIX U TIOTOKA YIIPABICHUS
JTAaHHBIMHU
DDCP | =(dd! U cp!) N 3 £(dd? U cp?) | I[IpeoOpazoBanue AeKIapaTUBHBIX JAHHBIX M IIOTOKA YIIPABICHUS
MPOIECCaMH
DPCP | =(dp! U ¢!) M3 £(dd? U cp?) ITpeobpazoBanue MPOIETYPHBIX JAHHBIX U TIOTOKA YIIPABICHUS
TpoIeccaMu
CDCP | =(cd! U cp!) 13 fi(cd? U cp?) [TpeobpazoBanwe MOTOKA yIPABICHUS JAHHBIMH 1 TIOTOKA yTIPaB-
JICHUSI TTPOIIECCAMHU

Ha mepBom stame COJIA cTpoutcs poaoBHIIO-
Basg Kiaccupukanuss WHPOPMAIMOHHBIX CHCTEM
(UC) mo tumam ucnons3dyembix maHHBIX (Puc. 1).
Otan 3aKaHYMBAETCS CIEAYIOUINM IIpeICTaBICHH-
eM OyXraiaTepcKod CHCTEMBI B BHJE KJIaCCOB Y3-
T0B, QyHKIUI U 00beKkTOB (Y PO-271eMEHTOB):

CMXZ[I’I _ [(Ls?i,n+l U LST" U Ls!i,n+l);
(LSY""" N 3R.LST"™ N AR.LS?™"); (0S?™" U
oSt u 08"""")] = CMX]L.

Ha Bropom nstane COJHA mnpoBoautcst crie-
JyToIas IoclieoBaTeNbHas KOHKPETH3aus Kiiac-
COB Y3JIOB, KJIACCOB (PYHKIHMH M KJIACCOB OOBEKT-
HBIX XapaKTepUCTHUK.

ByxranTtepckas CMX/T"' = [(BoszeiicTBHE TOITH-
3oBatens)? U (Ymopsimodennas mHdopmarms)! U
(Paznmmunbie BUAB! MaHHBIX)T, (YTOpsmIOYeHHAS WH-
¢dopmarms)! M IumeerCoorBercTBue. (PasimmuHbie
Ul Aanneix)t M JumeerCoorsercrue.(Cuera-
¢aktype)?; (CpolicTBa BXOAHBIX JaHHBIX)? U
(CpoiictBa BHyTpeHHMX JaHHBIX)T L (CBoiicTBa BbI-
XOJHBIX JaHHBIX)!].

Byxrantepckass CMXJI'? = [{[TouckoBass WH-
¢dopmanmst mompzoBatensi}? U {Otdyer cyera-
¢axtypei}! U {Buytpennue nannbie}t; {OT4eT cue-
Ta-bakTyphi}! M JumeerCoorBercTBHE. {BHYT-
pennne nanaeie}t M IumeerCoorBercTBHE. {I10-
uckoBasi nHQopManmsl moib3oBatens}?; (CpoiicTa
BXOMHBIX MaHHBIX)? U (CBolicTBa BHYTPEHHUX JaH-
HBIX)T U (CBoiicTBa BEIXOIHBIX JTAHHEIX)!].

Byxrantepckas CMXJI'® = [{IlouckoBas uH-
¢dopmanus momb3oBatensi}? U {Otdyer cuyera-
¢daktypei}! U {Buyrpennue nanseie}t; {OTueT
cueta-pakTypsi}! Mn Jo0padoTka/laHHBIX.
{Buytpennue nanneie}t M Joopadorka IMoncko-
Boro3ampoca.{ITorckoBas uHpOpPMAIMs TOIB30-
Batensi}?; (CmoiicTBa BXOAHBIX JaHHBIX)? U
(CroiicTBa BHYTpeHHHX naHHBIX)T L (CBoiicTBa
BBIXOJ/IHBIX JaHHBIX)!].

Byxranrepckas CMXJ[ = [{IlouckoBass ungop-
Marust ions3oBarensi}? U {Otuer cueta-hakTypbi}!
U {Buyrtpennue nanHpie}t; (YTOpsmoueHHas WH-
¢dopmarms)! M JodpadorkallanHbix. { BHyTpeHHMIE
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CUCTEMHO-06BEKTHBIN AETEPMUHAHTHBIA aHanM3. MOCTPOEHNE rEHETUMECKON 1 NapTUTUBHON KnaccudukaLuii npeamMeTHoN obnacTy

HWHpopmarmoHHas
N
cuctema (MC) ~So
~
~
~
> ~
~_ | THIHCIONb3yeMBIX JAHHBIX
> (UC obycnosneHHas
HCII0JIb3YEMBIM THIIOM JIaHHBIX)
Dakrorpapreckas UC JloxymenTansnas UC

CTpyKTypHpOBaHHbIC ~< HectpykrypupoanHbie
P
JIAHHbBIE JIaHHbIE

Cucrembl MapIIpyTH3ALHUK
M XPaHEHUS TIOKyMEHTOB [~ <
CMX]1

JI0KyMEHTOOPUEHTHPOBAH
S~k Has CYB/]

Memua naHHbIe
(ayzmuo, BUzEO)

HecTpyKTy pupoBaHHBT
© MeTalaHHble

~< DIEKTPOHHBIE ~ ™ 4
JOKYMCHTBL

CMXJI ‘YrpasneHdeckas

~ CMXJ

XY =~
PacniopsiauresnsHbl
© JTOKYMEHTBI

~3 Y
[Haknamme (am1)| | Hapsiut
(MHCTPYKLIH

Puc. 1. Knaccuduxanus (takcoromust) IC B 3aBUCHMOCTH OT THIIA HCIIONB3YEMBIX TaHHBIX

~
BN
] JInunble nesa

CueTta-(pakrypsl
| baxryp pabOTHHKOB

nanneie}t M JoopadorkallonckoBoro 3ampo- TBox cocTouT U3 Cleayomux aKCHOM:
ca.{llouckoBass  WH(OpMAIMs  TIOJNB30BATENS | ?; sbyxranrepckas CMX}I]’] C CMX/;
((MakcumanbpHOEe — KOJMMUYECTBO  ToBapoB)=20 L «Byxranrepckas CMXJI'? © Byxranrepckas
(Cymma HJIC<10000 py6.))? U ((Kommuectso ogro-  CMXJ(;
BPEMEHHBIX ToNb3oBateneii)>100 U (Bpems oTkimka *Byxrantepckas CMX]['” = Byxrantepckas
cucteMbI<2 cek. ))t U ((MakcuManbHOe KOIMYECTBO CMX1'"
ctpanuil) <10)!]. *byxranrepckas CMX/l = byxranrepckas
Tlocie onpenenenus cuctempl-sBienns «Byx- CMXJ™.
rantepckass CMX][» BBIMOTHSAETCS TPEeTUM ATamn ABOX COCTOUT 13 CIEYIOIINX aKCHOM:
COJIA — mocTpoeHre TapTUTHBHOW Kiaccuuka- *Unrepdeiic = byxranrepckas CMX]I;
un. TlepBoHAYATIBHO ONMPENETIAIOTCS TTOACUCTEMBI *Monyns noucka = Byxranrepckas CMX]I;
JUtst cucteMbl-saBieHus (Puc. 2). *Monyns skcniopta = byxranrepckas CMX]I;
Ucnonb3ys cpeacTsa JeCKpUNIUOHHOMN JOTUKH, sbyxrantepckas CMX]] = Unrepdeiic U Mo-
MOkHO onpenenuTs TBox n ABox mms mpenmer-  mynb nomcka LI Moayiis 3kcniopra;
HoiT o6nactu «byxranrepckas CMX Iy, *urepdeiic = [({Bxomnas nadopmanms mois30-
Batersi} U {3ampoc Ha ucnonp3oBanne})? U {Brayt-
Byxrantepckas CMX/[] peunune ccoutkn uHTEpdeiicajt U ({BbxomHas wH-

(dopmanust monp3oBatensiy U {3ampoc Ha mouck})!;
({Bbixomnas wunpopmanms mnome3oBarenst} U {3a-
npoc Ha niouck})! M JoopadoTka3danpoca I[Moab3o-
Batenst.({Bxoqnas mHpopManus mosnb3oBatens; U
{3anpoc Ha wcronb3oBanue})? M JodpadoTka 3a-
npocallosb3oBatensi. {BHyTpeHHHE CCBUIKM WH-
Tepdeiica}t; (AmmHa mapons sl BXoJa.=5 CHMBO-
Pric. 2. JlHarpaMMa IeKOMTIO3HIIH MOACHCTEM noB)? U (KonniecTBo MEpexomoB MO CChUTKaM.<3)T
«Byxranrepckas CMX» U (KomuectBo 00bekToB A1 Tioncka. < 20)!];

Mogynb H Mogynk ‘

‘ WHTepdeiic ‘ ‘
noucka akcnopTta
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*Monyne noucka = [({annsie B/} U {3ampoc
Ha mouck})? U {®Punbtp masseix}t U ({Bsixon-
veie manneie bJ[} U {Brxomnoii 3ampoc Ha mo-
nck})!; ({Bexonueie manusie b/} U {Brxomnoit
3ampoc Ha momck})! [ JodpadoTka3ampoca.
({dammpie BJI} U {3anpoc Ha mowmck})? M
Anpumenenue®@unptpa. { OunbTp JaHHBIX | T;
(KomnuectBo o0wexToB mis moncka.<20)? U (Ko-
THYecTBO mapaMeTpoB ¢mibTpa. < 3)T U (Bpems
oTkiMKa. < 3 cek.)!];

*Monyns 3kcnopra = [({DunbTpoBaHHBIC AaH-
weie b/1} U {Ynpasnenne sxcioptom})? U {Dop-
Mmat 3kcropta}t ({Otuer cueta-paktypei} U {Bbi-
xogHoe ympasieHue a3kcrmoptom})!;  ({Otuer
cuera-paktypbi} U {BbIxogHOE ympaBiieHHE 3KC-
noprom})! M IBbiNosHeHHeIknopTa. ({DunbT-
poBanHble nanHble B/} U {YnpasneHue skcrop-
tom})? M 3Jcoxpanenme/lokymenrta. {Dopmar
skcriopTa}t; (KommdaectBo 0OpabaThIBacMBIX 00B-
exktoB. <20)? U (Cymma H/AC<10000 py6.)r U
(Bpemst paboTsl. < 3 cek.)!].

Jlanee B3aMMOJICHCTBUE MAHHBIX MOJACHUCTEMBI
npeactasisieTcss ¢ nomouisio BBeaeHHo OCHC.
HeoOxoaumelie andaBUTHBIC Y3JIBI U CBS3M OIpe-
nensrorcst ¢ momombio Kitaccupukannn GCHC
WCXOJs W3 XapakTepa BXOTHBIX W BBIXOJHBIX CBS-
3eit moacucreM. Takum obpazom (cm. Tabm. 1) Un-
tepdeiic — DDDP; Monyns moucka — DDDP;
Monyne skcriopra — DDCP. Tumns! cBsizeli n y3noB
W WX B3aMMOJICHCTBHS, BHIMOJIHEHHbIE B TaKeTe
UFO-toolkit, mokxa3anbl Ha Puc. 3 u 4.

3akniouyeHue

HpeI[CTaBJ'IeHHBIe B pa60Te PE3YJIbTAaThl 3aBEP-
AT OIIMCAHUC HUCCIICOIOBAHUA H pa3pa60TKH

CHUCTEMHO-00bEKTHOTO JICTEPMUHAHTHOTO aHAJIH3A.
ITo muenuto aBTOpoB, COJA KOMIEHCUpPYET He-
KOTOpBIE HEJOCTAaTKU TPAJULUOHHBIX CpEACTB
CHCTEMHOI'O aHaJM3a 3a CYeT TOro, YTO BBIIOJIHS-
€Tcs B COOTBETCTBHHM C ()OPMATIU3OBAHHBIMH AJIT'0O-
PUTMHUYECKHMHU TPOLEAYpPaMH, YUUTHIBAIOIIUMHU
psia 00IIECUCTEMHBIX 3aKOHOMEPHOCTEH.

Ha nepBom stame COJIIA [8] ompenensercs
KJIacC, K KOTOPOMY NPUHAIICKUAT aHAIU3UpyeMas
WA TIPOCKTHpPyEeMast CUCTEMa, U TEM CaMbIM OITIpe-
JlensieTcss BHELIHSISI JeTepMUHAHTAa CUCTEMBI, T.€.
ee (PYHKIMOHAIILHBIN 3arpoc 00jee BHICOKOTO T0-
psinka (HaacHCTEMBbl) Ha CHCTEMY C 3aJaHHOU
¢ynkuueii. [Ipu 5ToM ompenensercs Kiacc, BKIO-
YaoMUKi aHATU3UPYEMYI0O WIH TPOEKTHPYEMYIO
cucrteMy, (QUKCHPYIOTCS (PyHKIHMOHAJIbHBIE CBOM-
CTBa JAHHOM CHUCTEMBI, KJIacChl BXOAHBIX U BBIXOJ-
HBIX CBSI3€H, KOTOPBIE U 3a1aI0T (YHKIIMOHATBHBIN
3apoc K CUCTEME CO CTOPOHBI HAJCHCTEMBI, a ee
O00BEKTHBIC XAaPaKTEPUCTUKH YTOUHSIOT CIIOCOOBI
peanuzanuy QyHKIHH.

ITocnenyromue stanel COJA pacCMOTpEHBI B
JlaHHOW cTatbe. [Ipomenypa reHeTHUecKoro Kiac-
cUGUUUPOBAHKS NPEAMETHON 0071acTH MO3BOJISIET
BBITIOJHUTH IOCJIEAOBATEIBHOE YTOYHEHHE CHC-
TEM-KJIaCCOB 10 KOHKPETHBIX CHCTEM-SIBICHUH,
CBOMCTBAa KOTOPBIX JOJDKHBI OOYCIIOBIHMBATHCS
cBoiicTBamu HajcucTembl. GopMynupoBanre Habo-
pa TpeboBaHUII K CHCTEMaM B XOJ€ POJOBHIIOBOTO
U TEHETHYECKOTo KiacCu(hUUMPOBaHUS (GopMau-
3yeT Tpolecc Pa3paboTKH TEXHHYECKOTO 3aJaHus
Ha CO3J[aHMe HOBOW TEXHHYECKOW WM WH(pOpMa-
LUOHHOH CHCTEMBI, KOTOpOE€ ompenensieT (yHK-
LIMOHAJIbHBIE BO3MOYKHOCTH CHCTEMBI, BBITEKAIO-
mMe U3 €€ BHYTPEHHEH [eTepMHUHAHTBI. OTall
MApTUTUBHOW KJIacCH(PHUKAIUK BMECTE C HCIIONb-

Byxrantepckaa CMX[
o dd/n+n/l
p————————
dd/ﬂ+nl’ I dd/n+nil ——— |
Ly ddin+nf? —__J
WHTepdeiic
df s dp/aanpoc_BHyTp
pl/aanpo
dp/3zanpoc/!
dp/3anpoc/? M S
— ™ ooynb | ——
dd/bg/? NMOoUCKa
) ™ ddiggl
da/eg/? |
: " dd/oTyéT/!
—— ddloTugt! —
cp/ynp_aKkcnopT/? e | Mogynb cp/ynp_akenopt/!
SKCI'IOpTa — cpinp_skcnopt! — — -

Puc. 3. Pacmmpennas quarpaMma JIeKOMITO3UIUN noacucteM «byxranrepckas CMX »
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Bl MHpopraumonHan (1]
—-—Ir Ma ynpasneHuw [C)

= YHnpaeneHue gaHHeirW [cd)
4= HnpaeneHue npoueccari [cp)
=)=z YnpasneHHe cHcTerMol [cpfynp)

== HnpaeneHWe cHCTeMOR 3KCNopTa [cpdYnp_akenopT]

-.+ Mo gaHHer [0

[z}~ [ernapaTHEHEIE gaHHEE [dd)
5= [aHHbIE 408 BX03 [norkH W napone] [dd/n+n)

i [laHHEIE 107 B¥OAA [noruH 1 napone] exogHee (dd/ n+nd?)

feo—pe JlaHHEIE 007 B¥O0E [NOMMH W Naponk] BeRogHERE [dd/n+nd)

-~ aHHele no otyéry [ddAoTuér ]

= JaHHble Gazkl aaHHe [dd/6a)

i [laHHEIE BA3H1 AHHEI BEIXOIHEIE [dd/an.1)
e [lAHHEIE B33kt 4AHHEN BXOAHEE [dd/and?)

%= [NpowegypHele gaHHEE [dp)

|~ Janpoc Ha patory [dpesanpoc)

— Zanpoc Ha padory exogHON [dp/zanpoc?)

-~ JEMp0C Ha patoTy BexoaHoM [dps/sanpoc/1)

— YnpaeneHKe cMCTEMON 3KCOORTa BXOGHOE [CpAYnp akcnopTd Y
Lo HMpaBneHue cucTemall 3konopTa BeogHoe [opdunp_skcnoptd]

L Janpoc Ha patoTy Bei0GHON BHYTP [dpdsanpoc_BHYTR]

Puc. 4. Uepapxus andaBuTHBIX cBsi3eil moacuctemsl «byxranrepckas CMX]»

30BaHHEM (POPMaIbHO-CEMaHTHUECKOW HOPMATHB-
HOW CHCTEMBI pealu3yeT ICKOMIIO3UINIO aHaIH-
3UPYEMOH CHCTEMbI Ha MOJCHCTEMBI, YTO, IO CYyTH
Jena, GpakTHdeckn (opMaIu3yeT Mpoleaypy mpo-
EKTUPOBAHNS HOBOW CHCTEMBI.

JanbHeliine wccleqoBaHUSA —MPEANOJararT
rcnonb3oBanue npoueaypel COJA ans ananusza u
MIPOEKTHUPOBAHUSI CUCTEM B KOHKDPETHBIX MpeIMET-
HBIX 00J1acTsIX.
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Abstract. The paper considers the second and third stages of the system-object determinant analysis,
including the construction of genetic and partitive classifications of the subject area. Class systems and
phenomenon systems are described using a single system-object approach "Node-Function-Object"
and formalization means in the language of descriptive logic ALCHOIQ (D). Partitive classification is
obtained using a formal-semantic normative system based on the classification of alphabetical nodes
and links. Examples of constructed genetic and partitive classifications are given.
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