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PaccmatpuBaeTcsi HOHSTHE IECKPHITHBHOW CpPEIbl KAaK CHCTEMBl B3aUMOJCHCTBUS TpeX CPeA — IECKPHITONOTHYECKOH, MPeJMETHOH H
HHTErpalOHHOM. JlaeTcs SKCIUTMKAIMs ITOHATHH HHTErpaloOHHOH cpexsl. Ha 3Toif OCHOBE CTpOUTCS HOJHAs CHCTEMa COOTBETCTBYIOIIHX
JIECKPHNTOIOIMUECKHX Onepanuii. PaccmaTpuBaioTcs penpeseHTaTuBHbIE IpIMepsI. bubmuorp.: 13Has3Bs.

The notion of descriptive environment as a systéimteraction of descriptological, integration aghata environments is considered. The notion
of integration environment is explained. On thissibathe complete set of suitable descripologicatrajons are constructed. Then the
representative examples of utilization of themamesidered in this environment. Refs.: 13 titles.

BBEJEHUE

VHTeHCHBHOE pa3BUTHE HH()OPMAIIMOHHBIX TEXHOJIOTUIT CMECTHIIO aKIEHTHI C PEIIeHHs OTACTIbHBIX 3a1a4 Ha
CO3/1aHHE KOHLENTYANbHO-CANHBIX Cpell, TOANCPKUBAIONINX X HHTEIPALUIO B paMKaX KOMILUICKCHOW mpobieMaTiku. Bee
9TO BBIABHHYJIO HAa EPEIHUH IIaH HE CTONBKO CYLIIHOCTH (0OBEKTBI, CYOBEKTHI, IBICHHS U T.1.), YYaCTBYIOLIUE B PELICHUH
JIOKaJIbHBIX 38/[a4, CKOJBKO IPOLECChI, B KOTOPBIX 9TH CYLIHOCTH y4acTBYIOT. [IoaTOMy npolieccoHaibHas napajanrma
cTana JOMUHUPYIOIIEH B COBPEMEHHBIX CpejiaX MPOrpaMMHpPOBaHHMS U pelieHns 3a1ad. OHako, HeB3Upasi Ha HECOMHEHHbIE
HPEUMYIIECTBA NPOLIECCOHAIBHOTO MOAXO0A M0 CPABHEHHIO ¢ QYHKIMOHATIBHEIM, ObUTH OOGHAPY)KEHBI U HPHHIHITHATBHBIC
HEJ0CTaTKU nepBoro. M3munrHss 0OLUIHOCTD €ro BOLLIA B POTHBOPEYHE C HEJIOCTATOYHOMN COACPKATENLHOCTBIO,
HPOSIBUBLICHCS B CHCTEMAX PeaJbHOrO PELIeHHMs 3a1a4. DTO IPHUBEIO K HEOOXOAUMOCTH 000TalleHHsT IPOLECCOHATBHOI
cpensl. B cBsi3u ¢ 9TUM B Hell Obuta MHAMBUAYanu3upoBana (BeiieneHa) deckpunmusnas cpeoa (J1C), nomiepxuparonias
Hporecchl AeckpunTupoBanus (at. descriptio -omicanue) cymHocTel, B TOM YHCIIe CYIHOCTEH THIIA CAMUX MPOLECCOB.
Hacrosinias paboTa MOCBAIEHA HHTETPALMOHHBIM COCTABIIOIINM 3TOH cpeabl. Bee nenonb3yemble U He onpeessieMbie B
paboTe MOHATHS U Pe3yJIbTaThl IOHUMAIOTCSI B cMbIcie [1].

OBIIMHA B3IJISII HA UHTETPAITMOHHYIO CPETY

B mepBom npubimxennu uHTerpanuonHsie cpensl (MC) mpencrtaBisior coboil mHTEp(EHCHbIE CPeiCTBAa MEKAY
coctapnstomuMu JIC — necKpUNTONOrMyYecKoil W IpeaMeTHBIMU cpeiamu. PoiM MX XOTS M NPUHLMIIMAIBHO pas3HbIE,
OJIHAKO TOAYMHEHBl €IMHON LEeNd — 3BOJIIOLHOHHOMY CO3JaHuI0 M pa3Butuio camoil JIC. DBOJIIOLMOHHOCTH 31€Ch
ITOHUMAETCSl B CMBICIIE HEOOX0auMOCTH 3(Pp(QEeKTUBHOTO pelreHust MpoOIeMbl COXpaHEHHsT MHBECTHIIMN KaK pe3yJbTaTOB
Pa3BUTHS TPAAULMOHHBIX IUIATGOPM, IPU pEeIIeHUH OCHOBHOM 3afaun. KpaTko oxapakrepusyeM Kak YHIOMSHYTBIE CPE[bl,
TaK U UX POJIH.

Pazpurne mo6oit cpensr, B wactHoctn W JIC, 00s3aTeNbHO MpEATONaraeT Kak CO3JaHHe COOTBETCTBYIOIIEH
MOHATUMHOM CTPYKTYphl, Tak M €OUHOM JIOTMKM ee JanbHeilmero wucnonb3oBanus. Ilpudem ans obecredeHus
KOHILIENITYaIbHOTO €MHCTBA TaKOil cpelbl, ee MOHATUHHAs CTPYKTypa IOJDKHA OBITh B CBOIO OYepelb MPOU3BOIHOM
€IMHCTBCHHOTO OCHOBOIOJIATAIOIIET0 MOHATHA. Tak, HanmpuMep, co3iaHue 1 3((PEKTHBHOE UCIIOIB30BAaHHE KaK TEOPETHKO-
MHOX€ECTBEHHOH IIaTGOpPMBI, TaK U Pa3BUTOM Ha ee Oaze cpelsl oOecreueHo UX KOHLENTyalbHbIM einHCTBOM. [locnennee
Oasmpyercsl Kak Ha €IWHOW KaTeropuu — MOHSATHH MHOXKECTBA, TaK M Ha COOTBETCTBYIOUIECH eMy JIOTHKe. Benr WMEHHO
HAJIMYHE 3THX JBYX COCTaBJIAIONINX MO3BOJIMIIO €CTECTBEHHBIM 00pa30oM KaK BOBJIEUh HA KOHIENTYalbHO-CIUHON OCHOBE B
pPaccMOTpeHUsl pe3ybTaThl MaTEMATHKH, TEM CaMbIM, pa3pelluB Mpo0JieMy COXpaHEHHMsS MHBECTHLUH, Tak U 00ecHeuuTh
JabHelIlee KX KayecTBEHHOE pa3BUTHE Ha OCHOBE €IUMHONM TEOpETHKO-MHOXKECTBEHHOW JIOTMKU. Bompocsl
MHTCHCHOHAIIBHOTO PAa3BUTHUS TPAAUIHOHHBIX INIAT(HOPM, B YACTHOCTH TEOPETHKO-MHOKECTBCHHON ITAT(OPMBI M CO3aHUS
HA 3TOH OCHOBE YIOMSIHYTOU JAECKPUITOIOTYECKON CPEe/ibl 0OCTOSITEIFHO M3I0XKeHbI B paboTax ([1-3] u 6ubmuorpadun k
HuM). [T03TOMY 3/16Ch OTPaHHYMMCSI JIMIIH OCTIIBIM H3JI0KECHHEM MPUHIUITHAILHBIX MOMEHTOB. YTO KacaeTcs MOHATHHHON
CTPYKTYpPBI Oeckpunmonocuueckoti cpedvt (JJIC), To oHa Hapsmy ¢ TaKMMH BaXHEWIIUMH HOHATHAMU Kak aKIus,
KOMIIO3UIIMsl, AEHCTBHE, coOpaHue, IMojuaJa M HEKOTOPBIMM JApPYTUMHM, BKJIIOYAaeT B ce0s Takke M IparMaTHKoO-
MOTUBUPOBAHHBIE CBS3SIMM MEXAY HUMH. [IOHATUHHBIM sSOpOM 3TOH Cpeabl SIBISETCS MOHATHE aKIMU, €CTECTBEHHBIM
00pa3oM HMHTErpupylomue B cede CTaTUKY TPaAULUOHHBIX cOOpaHuUil, B 4YaCTHOCTH MHOXXECTB U JWHAMUKY CYLIHOCTEH
Tuna paevicrBui. Jloruka jxe cpenbl MHAYLHMPOBAHA YHOMSHYTBIMH IParMaTHMKO-MOTUBHPOBAHHBIMHU CBSI3SIMH MEXIY
OCHOBHBIMH MOHATHAMH U MIPAKTHUECKHU ABJISETCS UX aJIeKBATHBIM YTOUYHEHHEM.

BcekpriTue noruueckoit coctapisitonieit JIC 3To BakHeHIINiA, o1HaKo, HE eIMHCTBEHHBIH 1Iar B ee SKcIuinkanuu. He



MEHBIIYIO 3HAYUMOCTh 3[ECh NPEACTABIAIOT npedmemuvie cpedvt (IIC). Bemp HMEHHO BO3MOXKHOCTH BOBJICUCHHS B
pPaccMOTPEHHs NPEAMETHBIX PE3yIbTaTOB Ha OCHOBE €IMHOW JIOTUKM M MX JajbHEHIIee Pa3BUTHE SBISCTCS OCHOBHBIM
cmbicioM noctpoerust camoit JIC. Ipu atom IIC MoryT OBITH B CBOIO O4epeab CKOJIb YTOMHO CIOXKHO yCTpoeHHI. [ToaTomy
obobmiaroniee paccCMOTPEHHE HUX C TOYKH 3PEHUS OTKPHITO-3aMKHYTBIX CHCTEM SBIIICTCS Ha CETOAHAIIHUM JEHb
HpEXIeBPEMEHHBIM. Pa3yMHbIN MyTh 3[6Ch — OCHOBBIBAsICH Ha aHAJIM3€ Pa3BUTHIX U MPOIIEININX MPoBepKy BpemeHeM I1C
10 BO3MOXHOCTH BCKPBIBaTh UX JICHOTATHBHYIO JIOTHKY, Oa3UPYIONIYIOCS Ha JOCTATOYHO Pa3BUTOH KOHHOTATHBHOM JIOTHKE.
B arom cmeicie TIC mpencraBnser coOoi cucteMy B3aMMOAOIONHSIOMNX JAPYr JPYyra COCTaBISAIOIINX — NPeOMemmyio
naamgpopmy (IIIT), 0OCHOBY KOTOPOil COCTaBiIsseT KOHHOTATHBHAS JIOTUKA, H OTKPBHITYIO CHCTEMY CPEICTB ACHOTATHBHOM
noruku. Takum oOpaszom, mocnensss passuBaer III1 mo IIC uepe3 BCkphITHE OOIIE3HAYMMBIX NPABMII HCIIOIB30BaHHUS
KOHHOTaTUBHBIX CpecTB. UTO KacaeTcst KOHKPETHBIX MPEIMETHBIX CPEJl, TO OCTAHOBHMCS Ha PENPE3CHTATHBHOM Cpeay HUX
— cpeme mporpammupoBanus [3] U TECHO CBSI3aHHBIMH C HEH CpeaMi MMEHHBIX, [ -apHBIX (KOPTEXHBIX), aOCTPAKTHBIX
GyHKIMHA ¥ QyHKIMI KaK NMPaBWII, B YaCTHOCTH (YHKIMI MEpEeMEHHBIX. 3/1eCh MOITYyYESHBI 3pUMbIE PE3YyNIbTAaThl B 00JIACTH
BCKPBHITHSI KOHHOTaTWBHOM JIOTHKM HPOTPAMMHPOBAaHMS KakK TIpoIiecca IIOCTPOEHHs MporpaMM. BckpeiTne ke
COOTBETCTBYIOLIEH NEHOTATHBHOW JIOTMKH OYZET 37eChb B OCHOBHOM CBEIEHO K (DOpMalbHON SKCIUIMKALUN Pa3IHIHBIX
MEXaHN3MOB IHMKIMPOBAHUI, B YaCTHOCTH HM3BECTHOTO COAEPKATEIFHOTO MOHSATHS WHBApHAHTA IMKJIA, B BHAE OOIIETO
MOHATUS PEAYKIMU M Pa3BUTHE HA 3TOH OCHOBE METOIA PEAYKIMH M HANpaBIEHHs YKCIIMKATHBHOIO MOJIEIHPOBAHUS B
nenoM ([4-6] u 6ubanorpaduu k HuM). IIpu 3TOM OTMETHM elle pa3, YTO ammapar PeAyKLHi, XOTsS M SBIICTCS BechbMa
MOIIHEIM, BCE XK€ He 00pa3yeT MparMaTH4ecKH IOJIHYI0 CHCTeMY. B 3ToM cMblcie 6a3upylomasicst Ha HeM UHMezpayuoHHo-
npeomemuas cpeda (UIIC) ABASETCS OTKPBITOH IS MOMOJHEHHS €¢ HOBBIMU BHUIaMH pelyKiuil. Takoe MONoXeHHe eCTh
CJICICTBHEM TOTO, 4YTO OCHOBHBIM TpPeOOBaHMEM, MPEABSBIAEMBIM K PEIYKIHOHHBIM CpEICTBAaM, SBISCTCS
TPAHCIUPYEMOCTh PEAYKIHMOHHBIX cHelu(UKaluii B KOHHOTATHBHbIE (KOMIIO3MIMOHHBIE) crenudukanuu. ITo
CYIIECTBEHHO OTPAaHMYMBAET BBIPA3UTEIBHBIE BO3MOXKHOCTH IIEPBEIX. B BHIy 3TOro mepmble, Kak H IOCIECTHHE, BOOOIIE
rOBOps, HE MOJNEPKUBAIOT CPEACTB KBAHTH(HUKALNU. YKE 3TO, B COOTBETCTBHU C HMPHHIMIIOM JOCTaTOYHBIX OCHOBaHUH
Jleitbnnua ([7], ctp. 212, 234, 418, 564), nenaeT NPUHLMNNAIBHO HEBO3MOXKHBIM OTPaHHUYHMTBHCS B PACCMOTPEHHUSIX
JICHOTaTHBHOM JIOTMKM KakKoi-IMOO 3aMKHYTOH CHCTEMOIl peoyKIMOHHBIX cpencTB. [Ipobiema e TpaHCIMPYEeMOCTH
00OTaIIEeHHBIX CPEACTBAMH KBAHTH(UKAIWK PEAYKIHOHHBIX CHENU(HKAMA B OOWmEM CiIydae alrOpUTMHYECKH
Hepa3pemnMa. Pa3ymMHBIM IyTh 37€Ch — BO-TIEPBBIX, OTPAHHYMBATHCS MOMCKOM XOTS M YACTHBIX, HO NPArMaTHYECKU
Ba)KHBIX CIIy4acB TaKUX OOOTALICHHBIX CIeNM(UKANWH, U KOTOPHIX Ipodiema TpaHciaupyeMocTH paspemmma. M, Bo-
BTOPBIX, MPOAOIDKATh MOMCK IMOAXOASIINX THIIOB PEAYKIMH Ul Ba)XKHBIX C NParMaTHYeCKOH TOUKH 3PEHUS CITydacB
KOHHOTaTUBHBIX ClIeNU(UKanUi. B 3THX HanpaBIeHHUAX IOKa CJIETaHbI TOJIBKO IIEPBBIC IIarH.

W, HakoHel, HociaeAHMH KOMIOHEHT AeckpuntuBHON cpexsl — MC. OcHoBomomnaratomas pons MC coctout B
obecrieueHnN HWHTEpdelca MeXAy NPeIMETHBIMH CpeIaMH, B YAaCTHOCTH TPaJUIMOHHON TEOpeTHKO-MHOMKECTBEHHOMH
Cpenoif, ¥ WHTCHCHOHAIBHBIM DPa3BUTHEM IOCJIEIHUX — AECKPHITOJIOTHUECKON cpemoi. DTO CYIIECTBEHHO OTIMYACT
JIECKPUNITHBHYIO Cpely OT TPaJUIMOHHBIX cped. Benp B HUX crienuanbHash MHTETPALMOHHAS CPela 4Yallle BCETo SIBHO HE
BeInensieTcs. M xots obecriedenne mHTEep(eiica HeoOXoauMo U 3/1ech, crennduka 3aaad, Ha KOTOPBIE OPHEHTHPOBAHBI
Takue cpenpl, He TpeOylT obecrmedyeHHs aBTOMAaTHYeckoro X (uHTepdeiicHBIX 3amau) pemeHus. llocneaHee 3mech
OCYIIECTBISIETCS «B PO3HUITY», YeTOBEKOM. JIeCKpUNTHBHAS e cpefa, KaK yKe OTMEJanoch, OPHEHTHPOBAHA B IIEPBYIO
ouepenb Ha 3aJa4d, CBSA3aHHBIC C IPOrPAMMHPOBAHHEM M B IIEIOM C HH(GOPMATHKOH. ABTOMAaTHYHOCTh HX PEIICHUIT
SBJISICTCST ONHUM M3 OCHOBHBIX TPeOOBaHHMH, NpebsBIsieMbIXx K HUM. OTCIola HEOOXOIMMOCTH SIBHOTO BBIACJICHUS U
a/ICKBATHOTO YTOYHEHMS B JICCKPUITHUBHON CpeAe YHNOMSHYTOH MHTEIPAllMOHHOM cpeibl KakK CpeAcTBa O00ecTIeueHUs
MPEEMCTBEHHOCTH TPaJHUIMOHHBIX PE3YJIbTATOB B MHTCHCHOHAIBHBIX PaccMOTpeHHsX. OCHOBY €€ COCTaBISIOT OIepaluH
BBEJCHHS W MCKIIOUCHUS aOCTPAaKIMM, NPEACTaBISIONMe co0oi NpeoOpa3oBaHMs OTHOCHTEIBHO KOHKPETHBIX THIIOB
CyImHOCTel B Oosiee aOCTpakTHEIE M HA00OPOT, a TAKXKE UX MParMaTHKO-MOTHBHPOBAHHBIC MIOIIATOBBIC IPUMEHECHNUS.

HHTErPAIIMOHHBIN BA3UC JECKPUNITUBHOM CPEJIbI

Kak yxe oTMedanoch, pa3BUTHE HHTETPAllMOHHON CPeAbl CBA3aHO C OMNpejeneHHeM HHTep(EHCHBIX MEXaHU3MOB
MEXAy TpPaJULMOHHBIMHM TPEIMETHBIMH W HETPAJULHOHHONW JeCKpHUNTONOruueckoil cpenamu. @DyHIaMeHTaIbHBIM
HETPaJUIHOHHBIM TOHATHEM JIECKPUIITONIOTHYECKOi cpenbl ecTb moustue akuuu [1, 3, 4]. Ilostomy cpencrsa
HMHTErPallMOHHON cpenbl JOKHBI HPEAOCTABIATh MEXAHU3MBl IEPEXOAOB KaK OT HOHATHM TPaJULMOHHBIX Cpel K
MOHATUSAM aKIUH M aCCOIMUPOBAHHBIM C HUM NOHATHAM, TaK U HaoOOpOT. [l GONBIIMHCTBA TPAAUIMOHHBIX MOHATHH,
TaKUX KaK MHOXECTBO, yHOPsI04YEHHas Mapa, IMEHHOE MHOXKECTBO, KOPTEX U JAp., CBA3b UX C MOHATUSIMU aKIHOHATBHON
cpensl — coOpaHueM, ICHCTBHEM, MONMHAJON M T.II JOCTATOYHO OoueBHAHA. [103TOMY 3/€Ch OrpaHMYMMCS PACCMOTPEHHEM
MHTETPALIOHHBIX MEXAaHM3MOB Ha DENpEe3eHTaTUBHOM MpHMEpe peann3aluu HHTepdelica Mexay (yHIaMEeHTaIbHBIMU
HOHATUSMH. TPAJULIHOHHBIM — (YHKIMEH W HeTpaAWIMOHHBIM — akmueil. HemocpencTBeHHast CBSA3b MEXIy HUMH BecbMa
HeoueBHHA. Benp, Kak clefayeT u3 ompeleleHus MOHATHSA aKIUM, OHO CYIIECTBEHHO Oorade moHATHA (yHKImu. Kpome
TOTO, Ha CErofHs B TPaJULUSAX B CaMOCTOATENBHOE PACCMOTPEHHE BBIAEIEHO JOCTATOYHO MHOIO pPas3IHYHBIX BHIOB
€AMHOTO PpOJOBOTO MOHATUS (yHKOMM. Takume pacCMOTPEHMS B3aHMOJOIONHAIOT JApYyr JOpyra, pemas Ooiee
coJepkaTenpHbBIM obmiee moHsATHE (GyHKIUHM. [109TOMY €CTECTBEHHBIM IPEICTAaBISIETCS, HAPALy C SKCIUTHIUPOBAHHEM
CBS3M MEXTy OOmUM TOHATHEM (YHKIMM W MOHATHEM AaKIUH, [OMIarOBO€ IIOCTPOCHHE CEpPHH JOMOIHHUTEIBHBIX



uHTep(EHCOB MEXIY TPaIUIMOHHBIMA BHAaMH (QYHKIHI M COOTBETCTBYIOIIMMH MM YHHUBEpCYMaMH akiuil. Psm sTux
uHTep(deiicOB M COOTBETCTBYIOIIMX WM  MOHSATHH, Ha  Halml  B3MJN,  1eJIecoo0pasHO  ITOCTPOHTH
tak: pynkups “koprexsas (N -apas) byHkiwst © uMeHHast GyHKips <> akips. [lepBplif mar B 9TOM HANpaBleHUH —

IeJIeHanpaBieHHOe 00OoralleHie yHUBepcyMa akiuii A TyTeM MHAMBHIYaNM3alli¥ B HEM CTEHUAILHBIX YHHBEPCYMOB
aKIMil — MHTEHCHOHAJBHBIX MPOOOPA30B YIMOMSHYTHIX TPAAMLIMOHHBIX MOHATHI. [l 9TOro HamOMHHM HECKOJBKO
HEOOXOIUMBIX OIIpeeNeHNUI.

OrrankuBasich oT moHsatHs jaeiictBust (cM. [1, 3, 4] n Oubnmorpaduu K HUM), CYLIHOCTH, abCTparvpOBaHHBIE
(oTBneueHHbIC) OT AeiicTBUi OyneM Ha3bIBATBH cmamuyecKumu cyujHocmsamuy. Torna akiyy, OPEAnOChUIKN U TOCIeCTBU
TEepMUHANBHBIX JACHCTBUIl KOTOPBIX CYTh CTATHYECKHUE CYIIHOCTH JOrOBOPUMCS HA3bIBATH AKYUAMU (DYHKYUOHANLHOZO

(cmamuueckozo) muna. YHuBEpCyM TakuxX akiuii o6o3Haumm uyepes F . Eciu Bce meiCTBHA aKIMM CTATHYECKOTO THUIA
TEepMUHAIBHBIE, TO aKIHIO0 Oy/IeM Ha3bIBaTh MOMALbLHOU, UHAYE — yacmuynol akyuel. OUeBUIHO, YTO TaKOe 0OOTAIICHUE

yHuBepcyMa A MyTeM BBeIEHUs NOHATHH aKiuM (YHKIMOHANBHOTO THIIA, & TAKIKE €r0 BUIOB — TOTAIBHON M YacTUYHOM
akIui 00ecTeYnBaeT aJeKBATHOC WHTEHCHOHAIBHOE YTOYHEHHE MOHATHH (DYHKIHH, TOTATbHOW (DYHKIMH U YaCTHYHOI
¢byHKIMK coOTBeTCTBeHHO. [Ipm 3TOM 3aMeTHM, YTO eclaM ciydail TOTaubHBIX (YHKIWH B ONPEACICHHOW CTEICHH
a/ICKBATHO OTPaXKCH B TPATAUIMSAX, TO CIIydall YaCTUUHBIX U TeM Oojee oOumii ciryqail GyHKIUI B IPUHIUIIE HE MOTYT OBITH
aJIeKBATHO IPEACTaBIECHBI TaM BBHUJy UX CYIIECTBEHHO AMHAMHMUYECKOU MPHUPOABL. B 3TOM CMBbICIIE HAIlle TOJIKOBAaHHE HTUX
MOHATHH aJeKBaTHO OoOOTallaeT TPaJUIMOHHBIC NPEACTABICHUS O HHUX. B kauecTBe MHTEp(EHCHBIX MEXaHH3MOB 37ECh
JIOCTaTOYHO OMpEAENUTh ONEepaluyi BBEACHHS M UCKIIOUEHHS aOCTpaKIMM MEXIy TUINaMU aOcTpakiui QyHKIUH U aKIUH

cratuueckoro Tuna (cratuueckoit akuu) AD u CON . Beenenne a6etpakuuu AD sBisieTcs Monanmoit akuumeit, kotopast
comoctaBser moboit dymkmum T 1S - Q cooTBercTBylomyI0 eif cTaTHYECKyIO aKIMIO AEHCTBHI COMOCTAaBJICHHS
Ab( f) . Hpennocsinmkamu Takux neficTuit BrIcTymaroT cratiueckue cymuoctd S[1S, a nocnenctusiMu — cratiueckue
cymmoctu Buna T (S) Q. Uckmouenue aberpakuun CON npesicraBiser co6oi MOHATHYIO aKIHIO, CONOCTABIAIONIYIO
mo6oit akimu crathueckoro Tuna @ dynkmmio CON(Q) xak 3akon comoctapienus Mmo6oMy d1neMeHTy [) M3 coOpaHus
(MHOXecTBa) Bcex MPEANOCHUIOK JelcTBHi n3 & , oGosHauyaemoro Hamu Pr(@), coorsercTsyromero emy 3Hauenus

Ex(a, p) us cobpanus (MuoxecTBa) Beex mocnesctsuit neficteuii us @ — Af (a).
o o t
Crnemytommii mar — o0OramieHHe YyKe yHHBEPCYMAa TOTAIbHBIX akmmii F . 3mech B BUmy CcKkasaHHOTO,
1e7IeCO00Pa3HO BBIIEIUTh B YHHBEPCYME BCEX CTATUYECKUX CYLIHOCTEH, yHMBEPCYM CYITHOCTEH THIA MMEHHBIX MHOKECTB

v n v o o
[8-11] u paccMoTpeTh yHHBepcyM uMeHHBIX akuuil F . ToTanbHylo akuuioo, MpeAnochUikd jaeiicTBHil KOTOpOi CyTh
HUMEHHBIE MHOXKECTBA JOrOBOPUMCS Ha3bIBaTh uMeHHOU akyueu. Tak BBeIE€HHOE MOHSATHE MMEHHOW aKIMH, OYEBUIHO,
SBJISCTCSI a/ICKBATHOW WHTCHCHOHAIBHON SKCIUIMKAIMEH W3BECTHOTO MOHATHA MMEHHOH ¢(yHkimu. CooTBeTCTBYMOLINE

MHTepdeiCHBIE Cpe/ICTBA IKCILTHIMPYIOTCS 371ech yke BBeaeHnsvu aknuamu AD 1 Con.
OTTankuBasch OT MOHATHS MMEHHON (DYHKIMH, JIETKO MOCTPOUTHh MHTEp(dEHC UX ¢ KOPTEKHBIMU (GYHKLUUAMH Kak

(o o
YACTHBIM CIlydaeM MepBbIX. DOpManbHO OH 3amaeTcss MOHagHbIMU akimsamu AD®— BBeneHue abeTpakimu KOpTEKHOR
Cc v
dynxunn 1 CON® — nckmoveHre aGCTPaKIMU KOPTEKHOMH DyHKIMH.
o C o
Beenenne aberpakuum  koprexHoi  dymkimm  AD° sTo  Monanmas  akuums, comocTapisiomas 060t
o n C n n
{1,2,...,m} — apnoit pysxkmmm ", MON , xoprexuyro dpynxmmo AL (") . Mocnenmss ctpoures mo f " myrem, Bo-
nepBex, 0606menus moGoro {1,2,...,M} — umenHoro MHokecTBa S /10 COOTBETCTBYIONIETO KOPTEkKA M BO-BTOPHIX,

n
COITIOCTABJICHUA J'I}O60My TaKOMY KOPTCXKY 3HAYCHUA f (S) .

o Cc o o
Hckmrouenue aGCTpaKL{I/II/I KOPTCIKHON (l)yHKI_II/II/I Con ABJICTCSL MOHAJIHOHM aKIKUEH, KOTOpas COIIOCTaBJIACT

xoprexHoii pynkumu ¢ uMennyro dynkumio COﬂc(fC), crpostyiocst o © uepes, BO-TIepBBIX, KOHKPETH3AIIHIO

100010 KOpTEKa C COOTBETCTBYIOIIIUM UMEHHBIM MHOXXECTBOM CO CTAHAAPTHBIMU UMECHAMU U BO-BTOPLIX, COTIOCTABJICHUEC

Cc
Mo6OMy TaKOMy HMEHHOMY MHOXecTBYy 3Hauernst |~ (C).

U HakoHel, mocieHee 3BeHO HaIIIero psijia — (TpaAuIMOHHAs) ToTadbHast GYHKIMs “KopTexHas (yHKiws. [To aHanoriu
C TIPEABIIYIINM, O] UCKIFOUCHHEM a0CTpakiuy (TPaAUIMOHHON) (QYHKIMH MOHMMAEM MOHAJHYIO aKIIHIO, COMOCTABIISIOLIYIO

moOoit ToTambHOH (yHKIMKM ( COOTBETCTBYIOLIYIO YHApHYIO (GYHKIIHIO COI’]f (g) BBenenue abcTpakuuu Abf
ompeenseTcs AyalbHBIM 00pa3oM.

OmnperneneHreM JaHHBIX TPYMI HWHTEPPENCOB OCYIIECTBICHA OSKCIUIMKALUS HWHTETPAIIMOHHOW Cpensl B YacTH
peanuzanmu UHTEpQelica MeKAy MHTEHCHOHAJIHHBIM MOHITHEM aKIMU U IKCTEHCHOHAJIBHBIM TOHITHEM (YHKIUHU. ITO
o0ecIieynBaeT MPEEeMCTBEHHOCTh BCEX TPaJHIMOHHBIX TEOPETHUKO-(YHKIMOHAJIBHEIX PE3yNbTaTOB B Pa3BUBACMOW HaMHU
JIECKPUIITUBHOM Cpefie.



OB B3IJISI] HA UHTETPAITMOHHO-IIPEIMETHYIO CPEJY

UIIC mnpexacraBnser coboit neHoratuBHyro Jsoruky IIC. B kayectBe mocienHeli Hamu BbIOpaHa cpena
MPOrpaMMHUPOBaHUsI Kak Hanbojee MPOABUHYTas, B CMBICIC BCKPBITHS €€ KOHHOTATHBHOM (MPOIEIYpHO#) JOTHKH,
penpe3eHTaTUBHAs cpella JEeCKPUITHUBHBIX MPOLECCOB. YCIEeXH B 3TOM HAIPaBJIEHWH, OJIHAKO, HOCAT BCE ke JOCTATOYHO
OTpaHMYEHHBIN XapakTep, Tak Kak KOHHOTATUBHAs JIOTHKA HETIOCPEJCTBEHHO 3KCILTUIUPYET TOJIBKO CPEICTBA MOCTPOCHUS
IIPOrpaMM, OCTaBJISASA 32 PaMKaMH PAacCMOTPEHHH IIPOIecChl UX HMCIOIb30BaHUSA. A Bellb UMEHHO IIOCIEIHUE COCTABISIIOT
CyThb HPOrpaMMHpOBaHusA. B 3ToM cMmbicie mpouenaypHas JOTMKa ecTh JIOTMKOI mporpamm, HO HE IPOrpaMMHPOBAHUS.
Bompockl ke  KOPPEKTHBIX CEMaHTHYCCKUX CHEeHU(UKAIMH 3amad, CEMAaHTHKO-CHHTAKCHYECKOTO ITOCTPOCHUS
COOTBETCTBYIOIUX MNPOTpaMM, MX BepU(PHKAIMKA W T.O. B HEH OCTAIOTCS OTKPHITBIMH. MHTerpupyromas pons WIIC
3aKJII0YaeTCsl B TOM, YTO OHa OPHUEHTHPOBAHA, B MEPBYIO OuYepe/lb, Ha M3ydeHHE MPOLIECCOB MOCTPOCHUS MPOrpaMM 4yepe3
aZleKBaTHOE CYTH BBIJEJIEHHME U JajbHelllee H3ydeHHe OOLIe3HaYMMbIX CBOMCTB mporpamMM. OIHHM M3 TaKux
(GbyHIaMeHTaIbHBIX CBONCTB CEMAHTUYECKUX CTPYKTYp HPOTrpPaMM €CTh CBOMCTBO peryKIMOHHOCTH. OHO aJeKBaTHBIM
00pa3oM BCKPBIBACT JEKOMIIO3UIIMOHHBIE CTPYKTYPHI 3a[a4d MMOCPEICTBOM, B YACTHOCTH, BBEICHUS TOHATHH PETYISPHON

penykimu 1 N -penyxmmm [5,6].

Oynkuuio  §  HasBIBAIOT peeynsaphoil pedykyuei ynkmum T ecnu cnpaBennmBo crnieyiolee paBeHCTBO
go f = f ! rue o - oneparms mysTHIIMIPOBAHHS, COMOCTaBsIOMAs yropsgouenHoii mape gyrxuuii (g, f) HoByio
dynkmmro go f, xoropas mpencrasnser coGoii mocieOBaTENbHOE BHINONHEHHE MCXOMHBIX (ByHKIMI, 06o6IIaromIee

00BIYHOE MPOM3BEICHNUE (HYHKITHIA.

IlapagurmHass 3HaYMMOCTH JAHHOIO IIOHATUS COCTOMT B BO3MOXHOCTU HENOCPEICTBEHHOIO MOJIydeHMs II0
PEIYKIIMOHHON cTieu(pUKANH 3a1a49X ee KOHHOTAaTUBHOH crerudukanuu. [Ipy 3ToM pa3nudHble pearn3anii HoCIeIHeH B
Toit WM MHO# (opMe” MOMYYAKOTCS YKke ABTOMATHUECKH C BBHITEKATOIIEH H3 CAMOTO MOCTPOSHHs KOPPEKTHOCTHIO. [ToHATHe
pETYNApHON peyKIIMU HOCUT OOIE3HAYUMBII XapakTep. B 3ToM cMbIciIe OHO MpeCTaBIseT cO00i KOHLENTyanbHO-EJHHOE
CPEACTBO BCKPBITHA JIOTMKH CAMBIX Pa3HOOOPa3HBIX 3afad. OJHAKO JaleKo He BCETIa ero IPHMEHEHHE aleKBaTHO CYTH
pemaemoil 3amaun. IIpuMepsl Takod HEaNeKBATHOCTU MPOSABISIIOTCA YK€ Ha CaMbIX IPOCTEHININX YpOBHAX. PemieHue
JTAaHHOH MPOOIEMBI CBOAUTCS K 00OTAICHHIO IIOTEHIIMAIBHO OTKPBITOH PeIyKIMOHHOH JTOTUKY HOBBIMU BHAMH PEIyKIHIL.
OHUM U3 TaKHX 06OTalIeHHil ABIAETCS MpsAMOe 000BIIEHHE TIOHATHS PEryIApHOi peaykimu — N -peykims.

Oynxuuo § HaseBaioT N-pedyxyueii dynxumn f ecnu cnpasenmuso cnenyromee pasenctso go f = f oh, rue

h —npoussonsHas, Ho hukcupoBanHas pyHKIHA.

3aMeTHM, UTO HEMOCPEACTBEHHO U3 ONpEIeNeHus cleayeT, uTo ecin N — toxaecTBennas dynkuus, To N -pexykuus
dynaxuun T comamaer c perynsaproit penykimeit 9ol (GyHKIHH.

HemocpencTBeHHO M3 MPHUBEICHHBIX ONPENEICHUI CIIEyeT, YTO JAHHBIC BUABI PEAYKIMH SBIAIOTCS aJleKBATHBIMH
JICHOTATUBHBIMHA YTOYHCHHUSMH PA3IHYHBIX PEKYPCHBHBIX MeXaHH3MOB. CIIeI0BaTeIbHO, JCHOTATUBHBIC CHEMH(HUKAIMN

3aj1a4, MOJyYeHHBIC C MOMOIIBIO 3THX PEIYKIHA MOTYT OBITh aBTOMAaTHYECKH TPAHCIMPOBAHEI B Ty WIN HHYIO (OpMY HX
mpexacTaBieHus. TakuM 00pa3oM, NMPOTPaMMHpPOBAHNE PEIICHHS TOM WM MHON 3aJadd, C TOYKH 3PEHHUS JIOTUKU 3TOTO

rmponecca, MOXKET OBITH CBCJICHO K HAXOXICHHUIO noaxomnueﬁ peaAYKIINU, TO €CTh K PEHICHUIO YPABHCHUA BHUJA Xo f = f

um Xo f = f o h. Ilpu 5roM He06X01MMO, KOHEUHO, TOMHHTB, YTO XOTS y)Ke ammapaT PeryIApHBIX PeAYKIMil ABIAETCS
9KCTEHCHOHAJIBHO ITIOJHBIM B YHUBEPCYME BBIUHCIMMBIX (DYHKITHH, TOBOPUTH 00 MHTCHCHOHANBHON MONHOTE €r0 U Jake
o0Immero peayKIMOHHOTO ammapara B IPHHIUIIC HEBO3MOXHO. JTO, B YaCTHOCTH, O3HA4aeT, YTO, €CIH I HEKOTOpOi
BBIYHUCINMOI (PYHKIINHN TEOPETHIECKU U CYIIECTBYET HeTPUBHANbHAS PEAYKIHS OJHOTO U3 M3BECTHBIX €€ BHJOB, TO 3a/ada
MPaKTHYECKOTO €€ HAXOXKACHUS JUIsl 3TOH (DYHKINHM MOXKET OKa3aThCsl CYIIECTBEHHO CIIOXKHEEe MCXOAHOI 3ana4n. [loaTomy
HapsiZy ¢ pa3sBUTHEM METOJOB HAaXOXJIEHHUsA DELICHUH ypaBHEHUH OTHOCHUTEIILHO M3BECTHBIX BHJIOB PEAYKLUH, TAKHX,
HampuMep, Kak NPUBEJCHHBIC BHIINIE, BCKPHITHE HOBBIX BUAOB PEAYKINH, B CIUTy WHTCHCHOHAIBHOW OTKPHITOCTH OOIIEro
PENYKIMOHHOTO almapara, BJIIETCS aKTyalbHOM 3aa4ei.

[IponmntocTpupyeM HCHOIB30BAaHUE METOAA PEAYKLMH Ha KOHKPETHBIX IpPUMEpax HNPOrPAMMUPOBAHUS PELICHUS

3a1a4 4YMCJICHHOI'O aHain3a. IIJ'IH HavaJia paCCMOTPHUM 3adavy BBIYUCICHHSA X C 3alaHHOM TOYHOCTBIO £, TIe X U & —
MOJIOKUTECIIBHBIC BCHICCTBCHHBIC 4YHCJIA. Pa3pema}01uHM CBOMCTBOM JTOM 3adadyMl SBJISIETCS H3BECTHBIN pe3yabpTatr —

1 X .
HOCHAeN0BATENLHOCTE Yo, Vi) Yoiseeey Yyveesr THE Yo =&, Y za(yi +—),I =0L2,..., a @ - npoussombHOE
i

IIOJIOKUTCIIBHOC BCIICCTBCHHOC YHCJIO HC3aBHCHMO OT BLIﬁOpa a cxoautca K  X. 3aMeTI/IM, YTO OAaHHOC CBOICTBO

! PaBencTBO MOHEMaeTCS Kak PaBEHCTBO CYIMHOCTEH THMA (HYHKIN
2
Hamnpumep, B Buie mporpaMMbl B HEKOTOPOM S3bIKE IPOrPAMMHUPOBAHUS.



SIBISIETCS YHACTO CEMAHTHYCCKHM M HHKAaK HE CBs3aHO ¢ (opMmoil peanmsanuy penreHus AaHHOH 3amadn. CeMaHTHKa
IporpaMMBbl pelarolieil JaHHYI0 3aj]ady B CBOIO OdYepe;h MOKET ObITh yTOYHEHa B BuAe MMeHHOH ¢ymkmum |,

conoctapnsomteil umennomy muoxectsy suna {( U, X), (V, £), (W, 8)} umennoe MuoxecTBO Buia {( W, ¥ )} yrie Yo, —

o o 2 2
HEPBBINA WIEH YIOMSAHYTOU IOCIEN0BATENIbHOCTH, A1 KOTOPOr'O BBINOJIHAECTCSA YCIOBUE ‘ym - ym_l‘ < & . Takum ob6pa3om,

peuicHue Hallleil OCHOBHOH 3ajayu — CHCI_II/I(I)I/IKB.I_II/IFI JIOTUKH MpOrpaMMbl BBbIYHCIICHUSA A/ X, CBOOUTCS K PECHICHUIO

ypasrerns Xo f = f . Ouesnmno, uto pemenne ero — ects pexykmms gpynxmum f . Orrankusascs ot paspemaromero

u
CBOMCTBA 33/1a41, PACCMOTPUM MMEHHYI0 QyHKuuo J = Wpr =Wwi= _(Wpr + —) , OIIPEIECIICHHYIO Ha UMEHHBIX
2 pr
muokecTBax Buma {( W s m), (W, S), (U, X)} . Jlerko y6emuthess, uto umeHHas GyHKIUA g sBnAeTCA HMCKOMOM

penykumeii. JlefictButensho, ona mpeobpasyer umennoe muoxectso {(U,X),(V,&),(W,8)} B umennoe MHOKecTBO
1 X

{(U,X),(V, E),(W,E(a+—))} :{( U,X),(V, E),(W, yl))}. Ho mocriesiHee MMEHHOE MHOXKECTBO Moj jeictueM |
a

2 2
HIEPEXOIUT, eCIU KOHEUHO ‘ym - ym_l‘ > £, B 10 )e camoe uMenHoe Muoxkectso {(W, Y,,)} . Teneps koHHOTaTHBHAS

cnenupuKaIus ¢byHKIIH f MOXET OBITH ToJIy4eHa aBTOMATHYECKU:

_ . _ 1 u .
f =repeat g until|w’ -w? |<v=repeat w, = W,W.—E(Wpr +W—) until |w? =W, [<V.
pr
Creayromuyii mpuMep WLIFOCTPUPYET IPUMEHEHHE METOa PEAYKIUH st peleHus Gosee oOIIei, o CPaBHEHHMIO ¢
TIpeBITYINM, 33/1a9H. PaccMOTpuM Kiace crienuanbHbix ypasuenuii uaa X = @(X) , rae dynxims @(X) ynosnersopser

CJIEIYIOIINM JIBYM YCIIOBHSIM:
1. oHa ompezeneHa U HenpepbIBHO quddhepeHIInpyemMa Ha BCell YUCIOBOM MPSIMON;

2. cymecTByeT Takoe BemecTsenHoe yncno P <1, uro ans moboro X momyms mponssomHoit | @' (X) [ .

HeobxoxnMo 1aTh KOHHOTATHBHYIO CICHH(GUKALMIO pEHICHHWS 3aJadd MOHCKAa KOpHEH TakWX ypaBHEHHIL.
Pa3pemaromeif OCOOCHHOCTBIO 3aJaudl SABISAETCA TO, YTO HPUMEHHUTENFHO K JaHHOMY KJaccy YpaBHEHHH METO
MOCJICIOBATENBHBIX NPHUOMIDKeHMH cxomurcs. [lodToMy Kakmoe ypaBHEHHE M3 JTOTO Kiacca HMMEET CAHHCTBEHHOE

BELIECTBEHHOE perieHue. [IpuuéM ero MoXKHO HAiTH Ha4aB ¢ MPOM3BOJBHOIO BELIECTBEHHOTO duciaa X, (HayanpHOTO
NpUOJIMKEHHUsT) W TIOCTPOMB  IOCJIEA0BATELHOCTE Xor X3 Xpyeeny THE X = ¢(Xi_1),l =123,..., CXOIALLYIOCS K
peleHno ypaBHEHUs X = ¢(X) Takum 00pa3oM, B OCHOBE pEIICHHS JISKUT CBEICHHE TMOWCKAa KOPHS YpaBHEHHS K

BBIYUCJICHHUIO €TI0 HpI/I6J'II/I)K€HI/IH — JJIEMCHTA I10CJICA0BATCIIBHOCTHU HpH6J’IH)KeHPII>i X KOTOpBIfI YAOBJICTBOPACT ABYM

no
YCIIOBHSAM:

1) s mo6oro 1 <N |Xi - X4 [> £, e & - mamepén 3amamHOE TONOXUTENBHOE BENMIECTBEHHOE HHCIIO,
Ha3bIBaEMOE TOYHOCTBIO BBIYUCIICHHS,

2) |x, - x4 [<€.

HcxonHasi MOCTaHOBKA 3a4add MOXKET OBITh yTOYHEHA, HANpPUMEP, TaK. AaTh KOHHOTAaTUBHYIO CHEHHU(HKAIHIO

umennoit pynxumu T, conmocrapnsomeit umennomy muoxkectsy Bupa {(V,X,), (U, )} umennoe muoxkectso BHja
{(v,X,)} , rne X, —nepsbiii wien nociea0BaTENBLHOCTH NPUOIIKERNI, yI0BIETBOPAIOHIT yciI0BHIO 2. OYEBH/IHO, UTO B
KadecTBe penyKuuu GyHkimum | MoxkeT ObITh BBIOpaHa uMeHHas Gynkmus § = V o=V, V= P(v or ),

omnpesienienHas Ha uMeHHBIX MHOKecTBax Buaa {(V . ,M),(V,N)}, Tak kak oHa ajexkBaTHO OTpakaeT Pa3PENIMTENHHOE

pr?
CBOﬁCTBO BBIYUCJICHUA 3aJa4YU. Taxum 06pa30M, ABTOMATHYCCKHU HonyqaeMaﬂ KOMITIO3HUIIMOHHAA CEMaHTHUKaA (I)yHKHI/II/I f
3a1a€TCsA CJICAYIOIIUM BBIpa)KeHI/IeM:
f =repeat g until|v-v, [<u=repeat v, =v; vi=¢(v,) until |w*-w: [<v.

B OTIIn4ue OT Hpe,ZH)IIIyHIeI‘O, 31€Ch BI)Ipa)KeHI/Ie 3a1acT KOHHOTaTI/IBHyIO CHeHI/I(bI/IKaHI/IIO GGCKOHG‘IHOFO KJIacca
3aj1a4, 4To OOYCIOBJIEHO HAIMYHEM B BBIDAKEHMH MapameTpa (opakyna) ). B 5ToM cMBICIE, BHIp@KEHHE 3a/Ia€T YXKe He
pelieHre KOHKPETHOM 3a/aui, a €ro, XOTs W NpocTyio (PyIMMEHTapHYI0), HO BCE ke cxeMy. IIpocToTa ee 00yciIoBieHa



TEM, YTO HCIOJIb30BaHHE OpPaKyjla OTPaHWYHMBACTCS YPOBHEM TPHBHAIBHOM ITOJCTAHOBKH ¥ IIPH 3TOM B BBIPQKCHHU HET
MEKOPaKyJIbHBIX 3aBUcUMOcTell. Takoro Tuma crienuduKanuy XapakTepHBI sl «yCIOBHO-OTKPBITHIX» CHCTEM, B KOTOPBIX
XOTS ¥ TIOAJIEPKUBAETCS BO3MOKHOCTh HHTETPAIH B HUX HOBBIX MOJCHCTEM, OJHAKO TOJIBKO Ha YPOBHE PYIUMEHTAPHOTO
B3aMMOJICHCTBUS C APYTHUMHU TOJCUCTEMaMHU.

Hakonern, paccMOTpUM TpUMep MOCTPOSHHS MPOLEIYPHOH CHENU(HUKAIIMN CXEMbI PELICHHS 3aJad B HX emie Ooiee
o0Ieil TMOCTAaHOBKE, XapaKTePH3YIOUICWCS HE TOJNBKO HAJMYMEM OpaKyloB B Takod CcHeUU(pHKAIMA, HO H HX
HETPUBHAJBHEIM B3aUMOJiciicTBIEM. Pemmm BHavane 3aqady BEIYHCICHHS (YHKINH, 3aaHHOH onepalueli CyMMHPOBAHHUS

m
f(xi,...,xn_l,m):Zg(xl,...,xn_l,i), rae g(xl,...,xn_l,i) — TMpOUW3BONbHASA, HO (UKCHpOBaHHAs (PYHKIHS,
i=1

3aBHCAINAS OT BEHIECTBEHHBIX MEPEMEHHBIX X, ,...,X,_3 U NEPEMEHHON |, IpUHEMAIOMEH HATypaNbHble 3HAYeHHS. TaKuM
06pa3’oM, aHAJOTHYHO MpEAbLIYIIEMy HEOOXOMMMO JaTh MpOIEAYPHYIO CHenupUKauMio nMeHHOH dymkmunm f |
npeoOpasyromeli HMEHHBIE MHOXKECTBAa BHJIA {(V ,al),...,(vn_l, an_l), (Vn ) m)} B HMCHHBIE MHOJXKECTBA BHA
{( w, f (Xl,...,Xn_l, m))} , Te @y,...,8,, 1 — BEHNIECTBEHHbIE yncna, a [T — HaTypansHOe 4ncio. Ha stoT pas pemenne
MCXO/IHOI 3a71aun — crienuUKaIs KOHHOTATHBHOM JorMKkn uMenHo# dynkiuu T, cosmTes k pemenuio ypasrenus Buma
Xo f = f oh, 10 ects x Haxoxaenmo ee h—penykmun. Jlns storo o6parnmces K paspernaomeMy CBOHCTBY HCXOTHOM
GbyHKIIMN f ()(1,...,Xn_l, m) , KOTOPOE BBIPAKAETCS CIEAYIOIIUM PEKYPEHTHBIM COOTHOLIEHHEM:

(XX D) = (Ko Xg D,

F (X, X, M+D = F (X0, X, M) + 90X, Xy, M+ D).
Jlerko  ymoCTOBEpUTBCA, YTO MMeHHas ¢yHkuua PEV, =V, +1 sBmserca h -penykuueit ¢ynkumu f, rme

h=u=u+Lw=w+ g, a g — uMeHHas GyHKIUA, CONOCTAaBIAMIONAs KaKIOMY MMEHHOMY MHOXKECTBY

{(vl,al),...,(vn_l,an_l),(u,m)} YHCIIO g(ai,...,an_l,m) . Orcrona,
f=u=0 w:=0 repeat u=u+l w:=w+g, v,:=v -luntilv, Z0
WIN
=u=0; w:=0; repeat u:=u+l w:=w+g until v, =u

ITomydyenHsle cXeMbl, KaK M NPEUICCTBYIOINAS WM, SBISAIOTCA PyJMMEHTapHBIMH. UTOOBI IPOAEMOHCTPUPOBAThH
BO3MOKHOCTU TIOJIy4EHUS CXEM C HETPUBHAIBLHBIM B3aMMOJECHCTBHEM OPAKyJI0B HECKOIBKO HW3MEHUM HCXOJHYIO
MOCTaHOBKY  3aJayu. ITycte  Tenmepr  HMcxoaHas byHkIMa  3amaercs CIEAYIONIMM  BBIPAXKEHUEM!

m(Xy,.... %)
f(Xi,...,Xn) = Zg(xi,...,xn,i), rae m(xl,...,xn) — (yHKIUS BEMIECTBEHHOTO apryMeHTa U HATypadbHOTO
i=1

3HAYEHUs, [pUYEM m(xl,...,xn) =21 ann  mo6bix  3HAaueHwHd XiyeesXy. B oTOM  cimywae  cxema

pELICHUs MOKET OBITh, HAIPUMED, TAKOM:
f=Ev,=mu=0 w:=0 repeat u:=u+l w:=w+g until v,,;, =U, rae M — uvennas GyHxuus,
npeo6pasyromas uMenHbIe MHOKecTBa Buna {(Vy, al),...,(vn a, )} B HarypanbubIe yncTa m(al,...,an) .

Jnis mocienHeil cxeMBl XapaKTepHa HETPHBHAlbHAS B3aHMOCBS3b, B JAHHOM CIIydae, IBYX OPaKyJIOB — MMEHHBIX
¢bynakuuit M u g . OueBUIHO, YTO YPOBEHb CIOKHOCTH TaKUX B3aHMOCBS3€il MOXKET OBITh CKOJb YTOJHO BBICOK. DTO B

obmeM ciaydae o3HayaeT HEOOXOAMMOCTb BCKPBITHSI HE TOJIBKO JIOTHKH IIPOLECCOB IOJTYYEHUs] KOHHOTATHUBHBIX
cnenruKanyii Ha OCHOBE, HapUMeEpP, METOAA PEAYKIMH, HO U JIOTUKHY MOJIYYEeHUS U MCIIOIb30BAHUS CaMUX peryKiui. B
stoM cmbiciie MIIC noapasaensercs Ha IBe B3aHMMOJIOTIONHSIONINE CPENBl — CPely MUKPO- M Makpo-uHTerpanuu. Ocolyro
pOJB UrpaeT MOCNEAHs, TaK KaK OHA MO3BOJIET HEMOCPEJCTBCHHO BOBIECYh B PACCMOTPECHHUS AKTUBHYIO POIb CyOBEKTa,
3HaYMMOCTh KOTOPOi 00CTOSTEIBHO packpbiTa B padorax [12,13].

3AKJIIOUYEHUE

CI/ICTeMOO6pa3y}0H.IeI71 OCHOBOM OKCIINTMKAlIUU MHTCTPALIMOHHBIX CPEACTB, KaK U BCeH ,I[eCKpHHTHBHOP'I CpCabl B IICJIOM
SABIISICTCS HparMaTI/IKO-O6yCJ‘IOBJ‘IeHHBII71 MoAXO0JA TUIIM3allMM YHHUBEpCyMa CyH.IHOCTefI. }Iz[po TaKOW CUCTEMBI COCTaBJISIET
anmapar, aJCKBaTHO HOIIILep)KI/IBa}OHII/If/i I/IHTepq)eI‘/'Ic KaK MEXAY JACHOTAaTUBHBIMH W KOHHOTAaTHBHBIMU CBOMCTBaAMHU
CyH.IHOCTefI, TaK U MCXKAY HUX OGH.IeSHa‘II/IMLIMI/I Hu NpeAMETHBIMU (Cl‘[eLII/IaJ'IBHLIMI/I) CBOMCTBaMH B ICIIOM. PaCCMOTpeHHLIe



HaMMW HHTCTpAllMOHHAsA W NPCAMETHO-MHTETPAIlMOHHAsA CPEAbl SKCIUIMIUPYArOT HanOoJiee 3HAYMMBIE CBOHCTBAa ITOTO

armapara.
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