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POPMYNA N3OKOHLUEMNTYAJIbBHOIO PETALMOHHOIO
CNCTEMHOI'O MAPAMETPA HA A3bIKE TEPHAPHOIO ONMNCAHNA

PaiixepT K.B.

M30KOHUENTYamM3M — OAMH U3 TUMOB PEAALMOHHBIX CUCTEMHbIX MapameTpoB B NapameTpUUECKOi
06LLeil Teopun cucTeM. B 3aBUCMMOCTU OT TOro, Kakas CUCTEMHAs MOAENb PacCMaTpPUBAETCA B AaHHbIA
MOMEHT, M30KOHLENTYaiM3M MOXKET OblTb AM60 aTpuOYTMBHbIM, MO0 pensuMOHHbIM. B cTaTbe
npegnaraeTcs hopMynMpoBKa 060MX BUO0B U3OKOHLEMTYaNbHOMO PENSLIMOHHOIO CUCTEMHOMO napameTpa Ha
A3blKe TEPHAPHOT0 ONMCaHWS.

KntoueBble CnoBa: N30KOHLENTyan3M, N30MOpgn3M, [BONCTBEHHOCTb.

B napameTpuyeckoin obweit Teopun cuctem (OTC) BcAkas Belp ecTb cUCTeMa.
OfHako, 6narogaps TOMy (akTy, 4YTO B A3bIKe TEPHApHOro OnucaHWs, TO eCTb B
norvyeckom annapare napameTpuyeckoii OTC, Bellb MbICUTCA KakK KaTeropus,
NpegensHO LWMPOKOE MOHATUE, MOXKHO YTBEPXKAATb, YTO U BCAKAA CUCTEMA eCTb BeLlb. M3
3TOro YTBEPXAEHWUS CNedyeT, YTO CUCTeMa Kak Bellb [0/MKHa 061afaTh CBOMCTBaMU U
OTHOLUEHWUAMW, MpaBAa, He No6bIMKU, a CNeuupUUecKUMmn, YACTO CUCTEMHbIMU. Takue
CUCTEMHbIE CBOCTBA N OTHOLLEHWS B NapameTpuyeckoint OTC HasblBatoTCA napaMeTpamu.
B 3aBMCMMOCTV OT TOro, ABNAKOTCA /I pPAaCCMaTPVBAEMble B KXKAOM OTAE/IbHOM Clyyae
napameTpbl CBOMCTBaMM W OTHOLLEHWAMU, Pa3fiMyaloT COOTBETCTBEHHO aTpUOYTUBHbIE
(o1 aHrnuiickoro Attribute “cBOICTBO”) M pensuMoHHble (OT aHrnauiickoro Relation
“OTHOLLEHNE™).

Llenbto  faHHOrO MCCrefjoBaHUA SIBNAETCA aHaiv3 OfHOro U3  PensuyoHHbIX
CUCTEMHbIX NapamMeTpoB — TaK Ha3blBaeMOr0 «M30KOHLENTyann3mMa». B napameTpnyeckoii
OTC penuMOHHBIA CUCTEMHbIA NapaMeTp «MU30KOHLENTyaM3M» — 3TO COBMajeHue
CUCTEM MO KOHUEenTy. ToYHee roBoOps, MPW W3OKOHLIENTYasM3Me YyCTaHaBNMBAeTCH
B3aMMHO-OIHO3HAYHOE COOTBETCTBME TaK, YTO CMCTEMOOOpA3ytoLLiee CBOWCTBO OfHOM
CUCTEMbI MOXET ObITb «MepeBefieHO» B TaKOE Xe CBOMCTBO APYroi CUCTEMbI, BO3MOXHO C
WHOM CTPYKTYPOW U MHbIMW 371eMeHTaM. [1py 3TOM MOXHO OCYLLECTBUTb aHaI0rMMUHbIN
06paTHbIA «repeBo».

MprMepoM M30KOHLIENTYasIM3Ma CUCTEM MOXKET C/Ty>KUTb COMOCTaBNEHUE [EHEXHbIX
eIMHNL, pas/IMYHbIX CTPaH, HarnpyMep eBpo Y FPUBHbI, CIN NX MPEACTaBUTL Kak CUCTEMbI
C aTpuOYTMBHBLIM KOHLEMTOM W PEensiuMOHHON CTPYKTYpoil. EBpo W rpuBHa OyayT
M30KOHLENTYya/lbHbIMM ~ CUCTEMaMW, MOCKOMbKY /11 06enX  [EHeXHbIX eAvHUL,
aTpuOYTUBHBIM KOHLENTOM MOXeT 6bITb CBOWCTBO «ObITb TOBAPOM, KOTOPbIN ABNSETCS
9KBMBA/IEHTOM CTOMMOCTM [pYrnX TOBapOB», TO €CTb TakOe CBOMCTBO, KOTOPOE ABNSAETCH
06LWmMM ans BCex AeHer. CaMo 3TO CBOWCTBO MOXET OblTb PeasM30BaHO Ha PeALYOHHON
CTPYKTYpe, po/ib KOTOPOA B [aHHOM C/lyyae MOrYT MCMO/HATb 6aHKHOTbI, TO €CTb
[EHeXHble 3HaKW, W3roTOBNEHHble W3 Oymaru, MI0THOM TKaHW (LWénka, Hanpumep),
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MeTasi1ia UM MacTuka, 06bI4HO MPAMOYTO/bHOM POPMbI. ITOT MaTepuas Urpaet posib
cybcTparta CUCTEMbI.

B napameTpuyeckoin OTC Heo6x0AMMO (hopMann3oBaTb, TO eCTb 3anucaTb B BUAE
(hopmynbl fi3blka TepHapHoOro onucaHua (ATO), normyeckoro annapata OTC, AaHHbIN
PENALMOHHBIA CUCTEMHBIA NapameTp. Ha MO B3rnsg, 3T0 MOXHO cAenatb, OTNPaBssch
OT Y)Xe W3BeCTHOro qopmannsma [pyroro pensumoHHOro CUCTEMHOrO rnapameTpa —
nsomopgusma (Cm.: [3], [4, ¢. 134]):

3omopdmam cucTem ¢ aTprby TUBHBIM KOHLENTOM W PENALMOHHON CTPYKTYPON=4;
[(DACa)DELOA) (uA, uA™)}].

3pecb Ha ATO pedmHMEHC NpescTaBnseT coboi 3aMKHYTYH0 hopmyny Tvna [(A)B].
B kauvectBe A 34ecCb B3ATO OTHOLLEHVE [IA(*a)], KOTOpoe camo BbLICTYMaeT B PYHKLMK
Bewn. dopmyna [1A(*a)] unmTaeTcs Kak «Bellpb LA, ABNAIOLLASCA OTHOLLEHUEM B YEM-TO» —
3T0 MHBepcHas topmyna. CBoicTBO Bely [1A(*a)] BblpaXXeHO B (PUIYpHbIX CKOOKaXx.
[aHHoe OTHOLLeHWe, BbICTyNaroLLee B (YHKLUUM Bely, AOMKHO 06/1afath t B KayecTse
CTPYKTYpbl CUCTeMbl. VI panee OHO peasM3yeTcAa Ha pasHbIX 00bekTax WA 1 HA',
BbICTYMatOLMX Kak CybCcTpaThbl CUCTEMBI.

BaXHO OTMETUTb, YTO CTPYKTypa MOAHOW (OpMy/ibl U30MOP(HOro PensLMOHHOIo
CUCTEMHOr0 napameTpa, 3anucaHHas Ha ATO, COOTBETCTBYeT CTPYKType (opMy/ibl
No60oro GMHapHOro aTpuOyTMBHOIMO CUCTEMHOrO NapameTpa, YCNOBHO BbIPa3MON Ha
ATO cnegytowmm 06pas3om:

A=>[(at].

OO6bACHUM 3Ty CTPYKTYpy npu nomowm npumvepa. Ha ATO 3anucbiBaeTcs
MOJSIOXXMUTENbHOE 3HaYeHWe NapaMeTpa TOT/IMTAPHOCTU Tak:

ToTamTapHas cucTemMa C aTpuByTUBHBbIM  KOHLENTOM W PENsLMOHHOM
cTpykTypoit=q [(IAX{([a(*1A)D)t}-{t - [ACIA)T}}].

B pedvHmneHce gaHHOrO onpefenieHns NPUCYTCTBYET NOCTOSHHbIA HEU3MEHHbIN AN
(hopMy/n1  BCeX OMHApPHbIX aTpUOYTUBHLIX CUCTEMHbLIX MapaMeTpoB  KOMMOHEHT:
(A){([a(*tA)])t}. B aTomM KOMMOHEHTEe (UKCUpyeTCA Bellp, 06/1afatoLlas CBOMCTBOM
«bbITb cucTEMON». C onpefenéHHoli Toukn 3peHns, ([a(*1A)])t ecTb He YTO MHOE, Kak
«HYNEBOW» MOHapHbI aTPUOYTUBHBLIA CUCTEMHbIA napameTp. Pukcaums Bewy K
«HY/IeBOr0» MOHaPHOr0 aTpMOYTUBHOIO CUCTEMHOI0O NapaMeTpa Kak CBOWCTBA 3TO BeLLy
B (hopmyniax GMHapHbIX aTpUBYTUBHBIX CUCTEMHbIX MapameTpoB o6s3aTesibHa. OTcrofa
koMnoHeHT (IA){([a(*1A)])t} MOXHO cunTaTh POPMYIO HEKOTOPOIA BELLM — a.

[pyroin  KOMMOHeHT  [euHMeHca onpefeneHnss OBUHApPHOro  aTpuMOyTUBHOMO
CUCTEMHOrO rnapamMeTpa He ABNAETCSA MOCTOAHHON HEM3MEHHOW YacTbio (hOPMY/Ibl I060ro
OGVHapHOro aTpubyTMBHOIO CUCTEMHOrO MapameTpa: B KOKAOM C/lyyae 3TOT KOMMOHEHT
pasHblid. [JaHHbIA KOMMOHEHT B KaXKAOM C/lyHae YTOUHSET, O KaKOi MMEHHO cucTeMe MAET
peyb. B cuTyaumm C TOTaIMTapHOM CUCTEMON C aTpUBYTVBHLIM KOHLENTOM U
PENALMOHHON CTPYKTYPOiA KOMMOHEHT t— [A(*I1A)] yKkasbiBaeT, YTO paccmaTpuBaemas
cucTemMa SBNSETCA UMEHHO TOTa/IMTApHOM CUCTEMONM C aTpubyTMBHBLIM KOHLEMTOM W
PENALNOHHON CTPYKTYPOW. YTOUHSAIOLLNIA KOMMOHEHT (hOPMY/ibl MOXHO paccMaTpuBaTh
Kak onpefenéHHoe CBOMCTBO — t.

Takvum 06pa3oM, feduHMeHC BUHAPHOro aTtpuMbyTMBHOINO CUCTEMHOIO napameTpa
MOXET MMETb TaKyH 3arucb Ha A3blKe TePHAPHOrO onmcaHus: (at.
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[JetnHneHgym 6GMHapHOro atpubyTMBHOMO CUCTEMHOrO MapameTpa MOXeT ObITb
0603HayeH yepes CUMBOJ NMPOMN3BO/ILHOTO 06bEKTa — A.

B pesynbTaTe 1 nonyyaetcsa Takas hopmyna:

A=>[(a)].

YuuTbiBasi, 4TO (OPMY/bl TOT/IMTAPHON CUCTEMbI C aTPUBYTMBHBIM KOHLENTOM 1
PENALMOHHON CTPYKTYPOl M M30MOp(M3Ma CUCTEM C aTpubYTMBHOW KOHLENTOM K
PENALUMOHHON CTPYKTYPOi COCTaBfieHbl M3 psga qopmyn (B MepeoM Ciy4vae — 3TO:
(A{([a*tAD} n t-[AMt1A)], Bo BTOpoM — 3To: [1A(*a)] u {[(IA](*uA, uA")}),
YTOYHUM (DOPMYNY CTPYKTYPb! MOCPELCTBOM METACMMBO/IOB:

A =>[(A)B].

3pecb A 0603HavaeT OG0 06BEKT, => — 3HaK aTpubyTVMBHOW UMNINKaLUK,
COOTBETCTBYIOLUMIA B €CTECTBEHHOM A3blKe [Narony «ABnATbeA», a [(A)B] — yxe
3HaKOMbIIi HaM TN 3aMKHYTOMN (hOPMY bl

Mo aHanormm ¢ W30MOP(IN3MOM CUCTEM C aTPUOYTMBHLIM  KOHLEMTOM 1
PENALVOHHON CTPYKTYPOR, W30KOHLENTYan3M CUCTEM C aTpUOYTVUBHLIM KOHLEMTOM M
PENSLUMOHHON CTPYKTYpoi Ha ATO MOXeT 6biTb NpeAcTaBneH gopmynoin A => [(A)B].
OfHako creflyeT yuuTbiBaTb TOT (hakT, YTO B Ae(MHUEHce (OopMy/ibl CUCTEMbI C
aTpuOYTUBHLIM KOHLEMTOM W PeNALMOHHON CTPYKTypol ([a(*A)])t KOHLenT BbiCTynaeT
Kak CBOMCTBO t, KOTOpbIM OMNpeAensieTcs OTHOLLEHWe a, YCTaHOB/IEHHOe B Belin A; B
TaKoOM cfyyae Hag/iexut B KadectBe A B3aTb ([ua(*1a)])t1A. B uenom dopmyny
([wa(*1a)])1A MOXKHO uMTaTb KakK «Bellb 11a, ABMAIOLWAACA OTHOLUEHMEM B YEM-TO U
o6najatoLLas CBOMCTBOM 1A».

CBolicTBO IA, BbICTynatollee B (YHKLMM CBOWCTBa BelM, KOTOpas SBMseTCS
OTHOLLUEHMEM B YEM-TO, [O/DKHO ObiTb t B KayecTBe KOHLEeNTa cucTeMmbl. U aanee OHO
MOXeT OblITb peasiM30BaHO Ha pasHbix 06bekTax [UA(*wa)] u [UA(*a)]’, BoicTynarLmx
Kak CTPYKTYpbl cuctembl. OTAeNbHO CreflyeT OTMeTUTb, YTO IA saBnseTcq t: [IA=>t]. B
pe3synibTaTe MOXHO Moy4nThb crnegytrowyto opmyny: ([UA(*wa)], [uAC*wa)]’) [IA=>t].
d1a dopmyna aenseTcs cBocTBOM Bewy ([ua(*1a)])IA n fomkHa ObiTb BbIpaXXeHa B
(hMrypHbIX CKOBKaAX.

[Janee MOXHO BbIpasnuTb 3aMKHYTYIO (opmyny Tuna [(A)B], o6beanHuB hopmynbl
([ua(*r@)NA n ([uAC*wa)], [uAC*wa)]’) [1IA=>t] B ogHy 1 nonyyvs, TemM CaMblM,
Ae(UHNEHC BbIPXKEHMA Ha A3blKe TEPHApPHOro OMUCaHWA W30KOHLENTYyasm3ma CUCTEM C
aTpMBYTMBHLIM  KOHLENTOM W PENALMOHHON  CTPYKTypoil. B uenom dopmyna
N30KOHLeNTyann3ma 6yaet UMeTb CeLyHoLmMin BUA:

V30KoHUEeNTyanmsm

CUCTEM C aTPUOY TUBHBIM KOHLENTOM U PENALMOHHON CTPYKTYPOIA =g

=g [(([naC1@)NA)]{([uACma)], [uAC*ma)]’) [IA=>t]}].

HecmoTps Ha TO, 4TO 6bIN MONy4YeH (OPMa/IM3M W3OKOHLIENTYasM3mMa CUCTEM C
aTpPMBYTMBHBIM KOHLIENTOM W PENALMOHHON CTPYKTYPOW, Halle W3biCKaHWe elg He
3aBepLUeHo. Bcé geno B ToM, YTo B nNapameTpuyeckoilt OTC B kayecTBe 06beKTa NO3HaHWSA
BbICTYMNAalOT [Ba TWUMa CUCTEMHbIX MOfeNel — CUCTEMbl C aTPUOYTUBHBLIM KOHLIENTOM U
PENALMOHHON CTPYKTYPOA U CUCTEMbI C PENALMOHHBIM KOHLENTOM U aTpubyTUBHOM
CTPYKTYpOiA. ITW [Ba TUMa CUCTEM HaxXOAATCA MeXAy COo00 B [BOCTBEHHOM
COOTHOLUEHWK, 6narofaps KOTOPOMY CTaHOBUTCS BO3MOXHbLIM MO/lyYeHUe MOHOro
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CACTEMHOrO npefcTasieHns 06 06bekTe Mo3HaHMA. CaMO 3TO  COOTHOLUEHWe
perynmpyetca Tak HasblBaeMbIM «MPUHLMMIOM ABONCTBEHHOCTU CUCTEMHOIO OMUCAHUS»,
COrNaCHO  KOTOpOMY /it060e ©3  ABYX OMpefeNieHuid  MOHATUS — «CUCTEMa» B
napameTpuyeckoin 06Leli Teopun cucTeM nNpeobpasyeTca B Apyroe NpPOCTO 3amMeHoi
CNOB «CBOWCTBO» N «OTHOLUEHME» HA C/OBA «OTHOLLEHME» U «CBOWCTBO», M Ha0bopoT
(Cm.: [1], [2], [4, c. 41)).

MOXHO [0MNyCTUTb, YTO 3TO BEPHO W B C/lyyae C 3anuciMM Ha A3blke TePHApPHOro
onucaHus. B Takom cfyyae [OCTaTOYHO B (hOpMysie M30KOHLENTyaaM3Ma CUCTEM C
aTpPUOYTMBHLIM KOHLENTOM W PensLMOHHON CTPYKTYPOI chenaTb pag nepecTaHOBOK:
MOMEHSATb CBOWCTBA Ha OTHOLLUEHWS, & OTHOLUEHWNA — Ha CBOICTBA. OTO O3HAa4aeT, 4To B
JethHMeHce Halleid (hopMy bl Mbl O/DKHbBI MONYYUTL 3aMKHYTYHO (hopmyny Trna [B(A)].
B KauecTBe A 34eCb Jo/MKHa 6bITb B3ATa hopmyna IA([(1a*)ua]), koTopas unTaeTcs Tak:
«BeLLb 113, ABNAIOLLAACA CBOWCTBOM YEro-To 1 06/1a4atoLLas OTHOLLEHNEM LAY,

OTHoLleHe 1A, BbICTynawoLwee B (DYHKUMU OTHOLLUEHWS BeLW, KOTOpas SBMSeTCH
CBOVICTBOM Yero-To, AO/MKHO ObIThb t B Ka4ecTBe KOHLeNnTa cucTeMbl. V1 gasee OHO MOXET
ObITb peasM3oBaHO Ha pasHbIX 06bekTax [(1a*)uA] n [(a*)uA]’, BbicTynaroWmx Kak
CTPYKTYpbl cuctembl. OTAeNbHO Cnegyet OTMeTUTb, 4to IA aBnsetca t: [IA=>t]. B
pe3ynibTaTe MOXHO MoNy4nThb cnegytowtyto hopmyny: [1A=>t] ([(a*)uA], [(iua*)uA]’).
3Ta opmyna sBnseTcs oTHoweHrem Belwmr IA([(1a*)ua]) n gomkHa ObITb BbipaXkKeHa B
(PUr'YpPHBIX CKOOKaX.

[anee MOXHO Bblpa3vTb 3aMKHYTYyt0 hopmyny Tuna [B(A)], 06beanHuB (opmybl
A(J(@®ua]) v [1A=>t] ([(wa*)uA], [(wa*)uA]") B ofgHy. 3710 6ygeT AeduHMEHC
BbIP&XXEHWUA HA A3bIKE TEPHAPHOr0 OMUCaHUA  W30KOHLENTya/m3mMa CUCTEM C
PENIALUMOHHBIM KOHLENTOM W aTpubOyTUBHOW CTPYKTYpOR, a B Lenom gopmyna byaet
BbIrIA4ETh TaK:

M30KOHUEeNTyanmMsM CUCTEM C PEeNsuMOHHBIM  KOHLENTOM W aTpubyTWBHON
CTPYKTYPOR =¢f

=at [{[1A=>t] ([(ma*)uA], [(a*)uA])} (A([(1a*)ua]))].

Kak MOXHO BWAETb, W30KOHLEMTYaJIM3M CUCTEM C PENIALUMOHHBLIM KOHLENTOM WU
aTpMOYTUBHOM CTPYKTYPOIN OTINYAETCA OT M30KOHLENTyann3Ma CMCTeM C aTpubyTUBHBIM
KOHLENTOM W PensiuvoHHOW CTPYKTYPOR. M03TOMY BbiLLENPUBEAEHHAA XapaKTepyucTmMKa
M30KOHLENTyaIM3Ma Kak PensuymoHHOro CUCTEMHOrO rMapameTpa Kak Takoro, npu
KOTOPOM  YCTaHaB/MBaeTCAd  B3aVMHO-OJHO3HAaYHOE  COOTBETCTBME  TaK,  4TO
cucTeMoobpasytoLLiee CBOMCTBO OfHOM CUCTEMbI MOXET ObITb «MepeBefeHO» B TaKoe Xe
CBOWCTBO [pYroi CUCTEMbI, BO3MOXHO C WHOW CTPYKTYPOA M WHBLIMW 3/1EMEHTaM, He
NPYMEHNMaA K 30KOHLENTYasIM3My CUCTEM C PENIILLMOHHBIM KOHLEMTOM W aTpUOYTUBHOM
CTPYKTYpPOW; CKOpee — 3TO XapaKTepUCTWKa TONbKO W3OKOHLENTyasm3mMa CUCTEM C
aTpuOYTVBHLIM KOHLENTOM Y PENALMOHHONM CTPYKTYPOIA.

B cnyyae € M30KOHUENTYaM3MOM CWUCTEM C  PENALUMOHHLIM  KOHLENTOM 1
aTpMOYTMBHON  CTPYKTYpOW  crefyeT  yTBepXpjaTb, UTO MNpW  AaHHOM  Buie
M30KOHLeNTyaM3Ma YCTaHaB/IMBaEeTCA B3aVIMHO-OAHO3HAYHOE COOTBETCTBME Tak, 4TO
crUcTeMO06pasytoLLee OTHOLLEHNE OLHOW CUCTEMbl MOXET ObITb «MepeBefeHO» B Takoe
)K€ OTHOLLIEHWE [PYrOi CUCTEMbI, BO3MOXHO C WHOIN CTPYKTYPOW W MHBIMW 3/1lEMEHTaMM.
Mpn 3TOM MOXHO OCYLLECTBUTb aHa/IOrMYHbIA 06PaTHBIN «NepeBoay.
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BbiBogbl. B napameTpuyeckoil o6Lyeii TeopuM CUCTEM W3OKOHLENTYa/In3M — 3TO
COBMajeHvie cucTeM Mo KoHuenTy. OHaKo caM M30KOHLENTyann3M B napamMeTpuyecKoli
OTC MOoXeT 6bITb ABYX BUOB: N30KOHLIENTYa/IM3M CUCTEM C aTPUBYTUBHBIM KOHLIENTOM
N PensiuMoHHON CTPYKTYPOR, NpU KOTOPOM MPOUCXOAMT COBMajeHne CuUcTemM Mo
aTpMBYTMBHLIM  KOHUenTam  (Takol BWA  WM30KOHLENTyaM3Ma MOXHO Ha3BaTb
«aTPUBYTUBHbBIM M30KOHLENTYaIM3MOM»), Y M30KOHLENTYaNIM3M CUCTEM C PENALMOHHBIM
KOHLLENTOM W aTpUBYTUBHOI CTPYKTYPOIA, NPY KOTOPOM NMPOUCXOAMUT COBMALEHNE CUCTEM
Mo PensiuMoHHbIM KOHLEeNTam (Takoh BWA W30KOHLEeNTyanu3Ma MOXeT OblTb Ha3BaH
«PENALMOHHBIM N30KOHLENTYANIN3MOM>).
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