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1. BeedeHue

B nmocnennue ronsl nosisusiercss Bce Ooiblie MyOInKaui, Kak
TEOPETUYECKUX, TaK U MPHUKJIAAHBIX, OTHOCAIINXCA K KOTHUTHBHOMY
MOJCIIHPOBAHUIO U TIpUMEHEHHIO KOTHUTUBHBIX KapT (KK) x cimabo-
CTPYKTYPUPOBAHHBIM COLIMAJIbHO-3KOHOMHYECKUM, MPOM3BOJCTBEH-
HBIM, METUIIMHCKUM U APYT'MM O0BEKTaM, CHCTEMaM U MPOOJIEMHBIM
CUTYyalUsIM, 4aCTO MEXIUCLUIUIMHAPHON IPUPOIBL.

B ocHOBe KOTHUTHMBHOTO MOJENHMPOBAHMS JIEKHUT IpPEACTaBie-
Hue npobnemHon cutyaruu B Buge KK - coBokymHocTH (akTOpOB,
CBSI3aHHBIX HPUYMHHO-CICICTBCHHBIMU BIUSHUAMU. [Ipu 3TOM
(baxTOpbI NpeNCTaBICHBI IEPEMEHHBIMH, a TPUINHHO-CIIEICTBEHHOE
BJIIMSIHUE COCTOUT B TOM, YTO POCT (YMEHBILICHHE) 3HAYECHUS] OJHOTO
¢dakTopa BemeT MO0 K ONHOHAMPABICHHOMY, JIHOO K MPOTHBOIIO-
JIOKHO HAampaBlICHHOMY H3MEHEHHIO 3HaueHHs Apyroro (akropa.
Cuna BinsiHUS, KaK MpaBwio, npeacTasisiercs: ero BecoM. (IIpmvep KK
npuBezieH Ha puc.2 Hwke.) OO yCIEIHOCTH MPaKTHYECKUX MPUMEHe-
Huit KK B ympaBnenuu, B TOM 4uclie, B ypaBIeHUN OpraHNU3aLHuOH-
HBIMH CHUCTEMaMH, MOXKHO CYIOHUTh 110 MHOTHMM OTEYECTBEHHBIM MU
3apy0OeKHBIM MyOIUKanusIM (cM., Harpumep, 063o0ps [5, 15]).

OpHaKko MOAEIMPOBAaHHE CIOXKHBIX M CIabOCTPYKTYpHPOBaH-
HBIX CUTYyallMil B IPUHLMIIE HECET B ce0e PUCKU M3-32 YEJIOBEUECKO-
ro ¢akropa B cHITy HEM30EKHOTO U CYLIECTBEHHOTO y4acTus JI0eH
B PELICHUH KOHKPETHBIX NpoodieM (1o KpaiiHel mepe, 111t hopmau-
3al[MM MEPBUYHBIX TpeJcTaBlieHnit o cutyauuu) [2]. CrexcrBuem
PHUCKOB IIPH KOTHUTUBHOM MOJEITUPOBAHUU CUTYalUil MOXKET OBITH
CHIDKEHHE JOCTOBEPHOCTH PE3YJIbTATOB, HOIY4aEMBbIX MIPU MOJIENIHU-
poBaHnH. OJHUM U3 HANPABJICHUI MO CHIKEHHUIO BIMSHHUS PUCKOB
M3-3a YEeIOBEUeCKoro (Qaxropa sBIsIETCS pa3paboTKa M pa3BUTHE
TEXHOJIOTHYECKOT0 O0ECTIeUeHHUs] YeIOBEUECKOH NesITeIbHOCTU MPH
KOTHUTHBHOM MOJIEJTUPOBAHUH.

Hns 3agay aHanyM3a W NPOTHO3UPOBAHMS JAWHAMHMKH Cla0o-
CTPYKTYPUPOBAHHBIX CHUTYyallMil, KaK NpPaBWJIO, TPHUMEHSIOTCS TaK
Ha3piBaeMble (opmanbHble KK. Takue KapTbl XapaKTepHU3yrOTCA
Oonee i MeHee (OPMAIBLHOH CEMAaHTHUKOW M CTAHOBSTCS «BBIYHC-
JMMBIMUY, YTO TIO3BOJISIET IPUMEHSTH (YOPMaIbHBIE METOBI PEILICHUS
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MPUKIAMHBIX 33734 (Takue KaK WMHUTAIMOHHOE MOIETHPOBaHUE,
aHamuTHYeckne Metosl) [11, 12].

Cepmu opmanbabix KK MOXXHO BBIIETUTH CEMEHCTBO THIIOB
KK, xoTopsie Ha3BaHbI ¢yHKIHOHAIBHEIME [11], T.€. KapT, B KOTO-
PBIX TIOBEJCHHWE 3aBHCHMOTrO (pakTopa mpeacTaBisieTcs (yHKIHEH
arpernpoBaHus BIUSHUHA OT (paxTopoB-npuunH. UMeHHO Mt (yHK-
nuoHanpHBIX KK B manHOW padote OyAyT pacCMOTPEHBI pa3iINdHbIe
BUJIBI TEXHOJIOTHIECKOTO 00ECIIeYeHHS.

B noknane KOTHUTHBHOE MOAEITUPOBAHUE PACCMATPUBAETCS KaK
HAayKOEMKass MEXIUCIUILUTMHAPHAS METOMOJIOTHS pEeIIeHHuS IpH-
KIaAHBIX 3ama4d mocpeactBoM KK, koropas, B OorbIleil Wil MEHB-
el CTETeHH, MOANEPKUBAETCS WHCTPYMEHTAIBHBIMHU CPEICTBAMHU.
Kommuteke cpenct, oO0pa3yromux CerogHsi METOIOJIOTHI0 KOTHH-
THBHOTO MOJIETUPOBAHMUS, JOCTATOYHO Pa3HOOOPA3eH U MOCTEIIEHHO
pacmmpsierca. BrifeneHue THIOBBIX 3amad TpeOyeT amanTaiuu
UMEIOIINXCS CPEeNCTB (MOJIENe, METOJIOB U CPEICTB MPOrPaMMHOM
MOJIEPXKKN) K crenu(]puKe Takwx 3ajaad, IMO3BOJIAS CO3/1aBaTh CIie-
[IUATM3UPOBAHHBIE TEXHOJIOTHH UX PEIICHUS.

Takwue 3amaun pacCMaTPUBAIOTCS KaK TEXHOJIOTHUSCKUE 3a/IaUH.
TexHoMOTHYECKas 3a7a4a — 3TO 3aja4a, KOTOpas JOJDKHA PeraTbes
B COCTaBe KOMIUIEKCHOM MPUKIAIHON 33a/]a4ud yIPaBICHUS 110 HEKO-
TOPOH TEXHOIOTHH, TIOJIEP)KIUBAEMON Pa3HBIMU BHJAMH oOecrede-
HUSl (TEOPETHUYECKOTO, SI3BIKOBOTO, METOJIOJIOTHYECKOTO, TICHXOIIO-
TUYECKOTO, JINTHTBUCTUYECKOTO, MHCTPYMEHTAIBHOTO U JIp.). B kHUTE
«ITouck moxxomoB K pemenuto npodiem» [10] ucnonp3yrores moHs-
TUS HayYHO-METOJMYECKOr0 M s3bIKOBOTO obecneuenus, HMS-
obOecrnieueHnst (0e3 HMHCTPYMEHTAIbHBIX CPEJCTB) M Oosee obiee
MOHSTHE TEXHOJOIMYECKOro oOecredyeHus (C MHCTPYMEHTAIbHBIMU
CpeACTBaMH).

TexHonOrnYeckas cxema MpoLecca PeLIeHus 3a1a4y OIUCHIBa-
€T MOCJIeOBATEeIbHOCTD 3TANOB, UX PE3YJbTaThl H OCHOBHBIE BHIBI
oOecrieyeHus1, MOAACP KUBAIOIINE OTAEIbHbIE ATAIIBI ITPOIIecca.

B cooTBeTcTBHM € TEXHONOTMYECKHM IMOAXOJOM K aHAJIH3y H
NOUCKY peUIeHUs claboCTpyKTypupoBaHHBIX npodnem [10, ctp. 55]
pewenne 3agay Ha ocHoBe KK paccmarpuBaercst B AoKiIaje Kak
4ejoBeueckas (M/WiM SKCHEpTHas) NEeSATENbHOCTh, KOTOpas, Kak
NPaBUIIO, BKIIIOYAET B ce0sl CIEAYIOUINE THIIOBBIE TEXHOJIOTMYECKHE
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3a/1a9M - IOCTPOCHHE, UTeHUE, aHanu3 1 Bepudukarms KK. J{ins atux
3a7a4 PAcCMaTpPUBAIOTCS OCHOBHBIE COCTAaBIISIIONINE WX TEX-
HOJIOTHYecKoro obOecmeueHus. [IpakTudeckre BO3MOXKHOCTH TeEX-
HOJIOTHYECKOTO OOECIIeYeHHsI MPOIECCOB TOCTPOCHHS, UYTCHHS, Be-
pupuKaMu U aHalW3a KOTHUTHUBHBIX KapT JAEMOHCTPUPYIOTCS
Ha MOpUMEpPE NPUKIIATHON KOTHUTUBHOMN KapThl.

2. Cmpykmypa obecne4yeHusi 3a0ay Mo NOCMPOEHUIO,
YymeHuro, eepugbuKkayuu u aHaau3y KO2HUMUBHbIX
Kapm

CrpykTypa obecriedeHns TUTIOBBIX TEXHOJIOTHYECKHX 3a7ad IO
MOCTPOCHUIO, YTEHHUIO, BEPUPUKAIIUN U aHAJIN3y KOTHUTHUBHBIX KapT
OyZIeT mpoJIeMOHCTPHPOBAHA B JIOKJIAJIe HA MPUMEpPE MPAKTHIECKOM
3aa4u 1Mo pazpaboTKe MOJENH CONHATHHO-PKOHOMHYECKON CHUTya-
MU B T. AcTaHa, BKITIOYas aJanTaiydio METOAOJIOTHH KOTHUTHBHOTO
MOJICJIMPOBAHMS K OCOOCHHOCTSM MPOOJIEMHOM CHUTYallMd W 3HAHUI
0 Hel (KopoTko, 3amada «AcrtaHa»). OgHaKo B MOKIage OyayT
MIPUBEICHBl HE BCE ATAINbl BBHITIOJIHEHWS STOW 3a/Ja4yH, a JIUIIb Te,
KOTOpBIE HIKE, HAa PHUC. 1, BBIEICHBI MPSMOYTOIbHAKOM.

Jlnsa aHanmm3a mpoOiieM pas3BUTHS COITHATBHO-DKOHOMHYCCKOM
CUTyaIu B T. ACTaHa B CKJIQJBIBAIOIINXCS YCIOBUSIX BBITOTHEHUS
IIporpaMMHBIX TOKYMEHTOB IO Pa3BHTHIO TOPOAA peliaiach TH-
MoBasi 3a7jada MPOTHO3UPOBAHUS JTUHAMHKH IIENIEBBIX (DaKTOPOB HC-
CIIElyeMOH CUTYallHl B 3aBHCHMOCTH OT CKa9KOOOPa3HOTO M3MEHEHUsS
(haKkTOpOB, MOABEPKEHHBIX BHEITHEMY BIHSIHHUIO (B YCIOBHUSIX PaB
HOBECHOU cuTyarnuu). BHemrHee BIusHWE — 3TO  BIHUSHHE,
00yCITOBIEHHOE BO3J/IEHCTBHEM BHEUTHEH Cpenbl HIN YIPaBIECHUEM
(yTIpaBIIEHYECKMM PEIIEHUEM OpTaHOB BIAacTH T. ACTaHa B COOTBET-
ctBuM ¢ [IporpaMMHBIME TOKyMEHTaMH 110 Pa3BUTHIO TOPOJIA).

Ha puc. 1 npencraBieHa TexHOJOrhueckas cxema Mpolecca
permeHus 3amaun «Acraray. OOpaTHBIC CBSI3M 03HAYAIOT BO3BpAT Ha
KOPpPEKINI0 KapThl B Cily4ae OOHApy>KEHUS HECOOTBETCTBUN HWIIH
aHoManuii B Kapte. JJIsi KOppeKIIUA MOXKET MTOTPeOOBATLCS AHMATHO-
CTHKa ITPUYMNH HECOOTBETCTBHA M OOJIee MM MEHEe CIOXHBIN MOMCK
permreHus mo Koppekun. (s KpaTKoCTH 3TH MPOLECCH He PaCKPHI-
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Tl Ha PHCYHKE.) A Ha puC. 2 TpHUBECHA MOJTyYCHHAs] KOTHUTHBHAS
KapTa CHTyalliu B TOPOJE.

TlepBuynast cnadas popmaansarms
TporpaMmHoe cpecTBo (poToTHH) TIpeJICTaBJICHUH 00 HCCIeayeMoit CHTyalul
TIOJUIEPAKKH MOCTPOCHHS, (c yuemom obvaenennbix 0bwux yeneti ucciedo8anus)

uTenns (IOHMMaHWs) 1 BepH(HKALHH
KoruutuBHBIX Kapt «Map Constructor»

YKpynHeHHasi KoHyenmyarnkHasi cxema (Kapma) cumyayuu

IlocTpoeHue 3HaKOBOIT KOTHUTHBHON
KapThl; BCTPOCHHas BepUDHUKALIs

Kowmmieke cpenicTs Bu3yanbHoi
PECTPYKTYPH3aLMH KapThl

CeMeficTBO YaCTHBIX KPUTEPHER
OTCYTCTBHUS PHCKOB,
JUIsl IOCTOBEPHOCTH PE3yJIbTaToB '

3Hakoeas KoeHUMUSHas Kapma
08aHHas1 ee Co )

Hesaucumas BepuQuKanus
3HAKOBOW KOTHHUTHUBHOM KapTbl CUTyalluu

Meroz BbisIBIEHUS
JyGIHPYIOMMX BAHSHHI

KozHumueras kapma
b osaHHasi )

DBPHCTHKM OLEHUBAHHS BECOB OnenmuBanme mapaverpos (Becos)
(npu ucnonbsosanuu HopMUPOSAHHBLX wiKaT .
018 OYEHUBANUS. FHAUCH UL PAKMOPOE U 6eCOB) KOrHMTHBHOH KapThl CHTyalH

KoeHumueHas kapma
Ct /0-3KOHOI oli yauuu e 2. AcmaHa

|
v

‘ OneHnBaHNEe TMHAMHYECKHX

TIporpaMmHOe cpecTBO (IPOTOTHII)
MMHTAIHOHHOTO MOJICITHPOBAHHS
M 9KCTIGPUMEHTANIBHAs LIOLIA/KA
Ha Gase Exel u moxyueit Mathlab Modens cumyayuu

XapaKTEPUCTUK CHTYal[H

Ha 0CHO8€e KOZHUMUEHOU Kapmbi

Tloaxoz K AHArHoCT!

TpOGIEM Pa3BUTHS CHCTEMBI Awnanm3 npodiem pasBuTHs I. AcTaHa
B O T PHOY B CKJIAbIBAIOIIIUXCS YCIIOBUSX
LEJICBOr0 aHaln3a U NOCTPOCHUs

T R —— BbINONHEHUs [IpOrpaMMHBIX I0KYyMEHTOB

TI0 IeJIEHANPaBICHHOMY Pa3BUTHIO TOPO/Ia

Meron 0

MOJIC/IHPOBAHHS

Puc. 1. Texnonoeuueckas cxema npoyecca peuieHus
3a0auu «Acmanay

3aaua MocTpoeHHs MOAETH NMPOOIEeMHON CUTYal[iK Ha OCHOBE
KOTHUTHBHOM KapThl — JOCTATOYHO CIOXHAS 3aj1ava. [lpu pemennn
9TOW 3a/Ja4yM BbIIEJICHHbIE HAMH THIIOBBIE MPOIECCH MOCTPOCHUS,
YTeHUs], Bepu(PUKaLUs ¥ aHAIN3a KapThl HE 0053aTeIbHO SBIISIOTCS
HE3aBHCUMBIMA W MOTYT CIJIEJIOBaTh HemocienoBaTenbHo. OmHaKo
JUTSL TIPOCTOTHI TIOHWMaHUS B JI0OKJaae OyJeM paccMaTpHBaTh BhIIE-
JIEHHBIE TUIIOBBIE IPOLECCHI KAK HE3aBUCUMBIE.
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Puc. 2. Koenumusnas kapma cumyayuu e. Acmana
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2.1. IIO/IIEP)KKA [IOCTPOEHHUA U YTEHUA
KOI'HUTUBHBIX KAPT

MeTtozap! ¥ pUEMBI U MOLACPIKKH ITOCTPOSHMS, YTeHHs (II0-
HUMaHUS), a TaKXKe aHaju3a KOTHUTHUBHBIX KapT OCHOBAaHbBl Ha
CTPYKTYpPHO-aJIre0panuecKkoM IMOAXOA€e, HAlpaBIEHHOM Ha yiydlle-
HHUE TOHMMAHMsI KapThl, 33 CUET NPEACTaBICHUs €€ B Takoil anreo-
pandecKkoil M COOTBETCTBYIOIIEH BH3yalbHON (hopMe, KOTopas To-
3BOJIIET  YMTATENI0 3aMETUTh  Ooiblliee YHCIO  3HAYUMBIX
(GparMeHTOB U CBOMCTB MOZETIH.

OcHOBHasl uaes CTPYKTypHO-aJIredpanyeckoro moaxoaa K moj-
JIEP’KKE TIOCTPOCHHsI, YTeHHs (TIOHUMAaHWs) W aHaian3a (yHKIHO-
HaJIbHBIX KOTHUTHMBHBIX KapT 3aMMCTBOBaHA B IIOJIXOAE K IOHHUMA-
HHIO [TPOrpamMM, TpeiokeHHoM 3. Jle#ikeTpoii [6] 1 ocHOBaHHOM Ha
¢unocodum CTpYKTYpHOTO TporpammupoBanus. J.JlefikcTpa Gomee
WIN MEHEE SIBHO BBEJ P NPUHIMIIOB, HApaBJICHHbIX Ha o0Jerye-
HHUE MOHMMAaHMS HPOTPaMMBbI, BKJIIOYAs HATSIAIHOCTH CTPYKTYPHI U
OECKOHTEKCTHOCTh MOHHUMAaHUS, HCIIOJIb30BaHUE aOCTpakUuid, Mmpu
pelaromeil poiyu NPUHLMIA COOTBETCTBUS CTPYKTYPHOU M (YHK-
[AOHAJILHOW KOMIIO3UIINH.

B noaxone mpeamonararorcsi 2 OCHOBHBIX BHJa pabOTHI 4eJo-
BEKa C BHU3YaIbHBIM IPEICTABICHHEM KapThl: IOCIEI0BATEIHLHOE
MIOCTPOCHUE KapThl U €€ «pacIyTbIBaHWE», KOT/Ia UCXOIHAsl KapTa
y’Ke IIOCTPOEHa.

B cnyuae pacmyrtbiBaHHS NOJAEPKMBAETCs Ba BUIA mpeolpa-
30BaHMi rpad)oB (YHKIMOHAIBHBIX KOTHUTHUBHBIX KapT: (1) BHU3Y-
anbHasl PECTPYKTypu3auusi 0e3 M3MEHEHHUS! CTPYKTYpbl HNPHYUHHO-
CJICZICTBEHHBIX BIMSHHUNA B KapTe, (2) ynpolaroimue 5KBUBAJICHTHBIE
npeoOpa3oBaHus, K KOTOPBIM OTHOCHTCSI a0CTparupoBaHue OT AeTa-
Jieid, a TaKKe paclIeIUIeHHe KOHCTPYKUMH THMA «CIareTTu» (B Tep-
MuHax J.JlefKCTpHI).

B ocHOBe Bu3yanbHOH PECTPYKTYpU3ALMH JICKHUT HJes] BU3ya-
JM3alMU TaKUX CTPYKTYPHBIX OTHOILIEHHUH B rpade KapTbl, KOTOPbIE
00J1erdaloT NOHUMAaHUE MOJENH CIOKHOW CHUTyalud U YIy4IIaroT
UACHTH(QHUKALNIO 3HAYUMBIX CBOWCTB MOBEJCHUS MOAETH 3a CYET
MOBBIIICHHUS HATMATHOCTH U CHUKEHUSI KOTHUTHBHOM HAarpy3Kd MpH
pabote ¢ kapToil. (ITO COOTBETCTBYET HJe€ OrPaHUUYCHHOCTH KOT-
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HUTHBHBIX BO3MOJKHOCTEM dYenoBeka mpu ureHun Tpados [14], a
TAK)Ke COOTBETCTBYET HUAEAM KOTHUTUBHOM rpaduku [7]).

B ocHOBe ympomaromux CTPYKTYPHBIX IIpeo0pa3oBaHUil arvK-
TUYecKux KapT (paszen 2.3) JeXUT CTPYKTypHas anredpa, MO3BO-
JSIOIIasl TMPEACTaBUTh KapTy KakK KOMITO3UIIMOHHYIO CTPYKTYpPY B
aTOM anredpe.

Kax Bu3yanbHas pecTpyKTypH3alus, TaK W yIPOIIAIOIIHE Tpe-
00pa3oBaHHUS KOHKPETHOW KapThl OCHOBAaHBI HA BBISBICHHH KOMIIO-
3UIMOHHON CTPYKTYPHI KapThl, KOTOpas MOMOTAeT YHUTATEN0 (dKC-
MepTy-aHAINTUKY, Bepu(UKATOpy, MCCIEAOBATENI0) 3aMETHTh
OoJbIlIee YMCIIO 3HAYUMBIX CBOMCTB MOJENH, HAaNpHUMEp, HATWJHE
AIUKIINYECKAX OJOKOB (YaCTHYHBIA MOPAIAOK (HaKTOpOB) HamU4IWe
PUCKOBAHHBIX KOHCTPYKIHU (TIapajUIebHBIX MYyTeH C AyOnmupyro-
[IMH BIUSHUASMH, TUKIIOB C JIO)KHOW TPAH3UTHBHOCTHIO BIHUSHUHN U
Ap.).

IlepeHoc uaen CTPYKTYpHOTO IpPOrpaMMHUpoBaHus JleHKcTphl
Ha KOTHUTWUBHBIE KapThl OCHOBaH Ha mpejcTaBieHnn rpada xapter G
B BUJIE KOMITO3UIINH y3JI0B

G =(((u, *u,) *uy) *...%u, ) *u,
rae U, i=1n — y3en KOTHUTHBHOM KapThl, * — oneparus o0beIuHe-
Hus rpadoB ¢ MOMMEHOBaHHBIMU BepiirHaMu. (I[Ipu 3TOM KOMITO3H-
POBAaThCA MOT'YT TOJIBKO HEJIOCTHBIC Y3JIbl, [JII KOTOPBIX YKa3aHbI
BCE BXOIHBIE (PAKTOPHL. )

Jns 6a3oBoro kjacca JPEBOBHIHBIX KapT, WM KOPOTKO, Je-
PEBBEB MPEJIOKEH SI3bIK KOMITO3UIIMOHHBIX (Gopmys L0, ¢ MHOXe-
CTBOM OIEpAIHii KOMIOSUIHHE {°,(,|}, KOTOPBIl MpEICTaBIsET
JAC€pE€BO B BHUAC KOMIIO3UIIMM BBIXOJHOTO Yy3jla W JICPCBHCB-
npeecTBeHHNKOB. Cxema si3pika L0 TakoBa.

<ZIepeBo> =

<ysem> |[<gmepeBo> © <y3er> |(<MHOXECTBO_JIepeBbEB> || <mepeBo>) ><y3en>
<MHOXECTBO_JIepEBbEB™> 1:=

<ZepeBo> [<MHOXECTBO JepeBbeB> || <mepeBo>

Cxema OMpeACIACT A3BIK «CBEPXY» C TOYHOCTBIO O COCTaB-
JIAIOIIUX KOHCTp}/KL[I/Iﬁ (B JaHHOM CJiy4ac Y3JIbI KOTHUTHBHOH Kap-
TLI), CMBICJI KOTOPBIX 3a4acTCA MOCPCACTBOM MO,I[eJ'ICfI, npu BO3-
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MOYKHOCTH TIOCIIEIYIOIIETO OINPENENICHHs SI3BIKOB, PEATU3YIOIIUX
3amaHHbie Mogenu [1].

OTHoleHUs B CTPYKType rpada, MOBBIIIAONINE HATISIHOCTh
NpY WX BHU3yallU3allMU: YaCTHYHBIA TOPSJIOK BEPIIUH H Y3JIOB (32
CYET OJHOHATPABJICHHOCTH JyT) W HE3aBHCUMOCTH IOJJICPEBLEB-
NPE/IIECTBEHHUKOB, E€CTECTBEHHO TPUCYTCTBYIOT B HCXOJHOM
rpade-nepeBe U MPOSBISIOTCS B MPEIaraéMOM SI3bIKE KOMITO3HIIH-
OoHHBIX opmyn (lepeBo — aHAOT CTPYKTYpHUPOBAHHBIX MTPOTPAMM).
B cirydae Gonee CIIOXKHBIX alMKIAYecKUX rpadoB (B 00IIeM cirydae,
00aaroIuX CBOMCTBOM «CMAreTTH») YBEIWYCHUE HATISITHOCTH
JIOCTHTaeTCs 3a CYeT NyONMpoOBaHMS IMEPEKPBIBAIONIMXCS OJOKOB,
KOTOPOE €CTECTBEHHO BBIPAXKAETCs MIOBTOPHOCTHIO B TOM XK€ S3bIKE.

2.2. IOQIEP)XKA BEPUDUKALIUU KOI' HUTUBHBIX KAPT

B cooTBeTCTBHU ¢ pa3zBHBACMBIM 3KCIEPTHBIM MOJXOJOM K
BepuU(UKAIIUU TIPH HCIOJIb30BAHUH KOTHUTHUBHBIX KapT MOXHO
BBIJICJIMTH JBE THUIOBBIX 3amaun Bepudukamuu [3, 12]: s3To Be-
pubUKaIKs 0 MPEONPEICTCHHBIM KPUTSPUIM TOCTOBEPHOCTH U
OKCMEPTHBIA aHallu3, HE OMUPAIOUIUNCA Ha TaKWe KPHUTEPUH
(Puc.3).

CeMeHCTBO JaCTHBIX KPUTEPHEB
OTCYTCTBHSI PHCKOB
TS IOCTOBEPHOCTH PE3yJILTaToB  ***

6wt SKCTepTHBI MeTOx TexHosoruyeckas 3agaua Bepm]mlcauun KOrHUTUBHBIX KapT

BepHpHKAIHH
TI0 JIOKAJIbHBIM KPHTEPHAM

Y

YacTHprit Bepuuxanus
SKCIIEPTHO-()OPMATBHEL METOX 110 [PEJIOTIPE ICTICHHBIM
BbIABIICHWS 1y G/IMPYIONIMX BIMAHMI KpHTEpHAM

DKenepTHbIN aHanu3 (6e3
NPEJIOTIPE/ICICHHBIX KPHTEPHEB)

TIporpamMmHOE CpEACTBO (IIPOTOTHIT)
TIOJUICPKKH TIOCTPOCHHUS, YTCHUs 1
sepudukammn KK «Map Constructor»,
BKJII0YAst IPOrPAMMHYIO PeaTH3AMMI0
METO0/1a BbISIBJICHHS TYOIHPYIOIMX BIMSIHHIT

Puc. 3. Tunosas 3a0aua sxcnepmuou sepugpuxayuu KK
OcHoBHast uaesd KPUTEPUATBHOTO MOAX0Aa K BepUPHUKALUU CO-

CTOUT B TOM, uTo noctpoeHne KK paccmarpuBaercsa kak IByXypoB-
HEBBIM NEepeBOJ] NMEPBUYHBIX COIEPKATEIBHBIX 3HAHUI 3KcHepTa o
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npoGneMHOil cuTyamun Ha (opmanbrbiii m3eik KK'. Urenme KK
paccMaTpuBaeTcs Kak oOpaTHbBIN nepeBon (mHTepnperanus). [Ipen-
moJlaraeTcsi Hem30eXKHBIN HCKaXaomui 3p¢hekT B 000mX ciydasx
M3-32 Pa3HHLBI MEXAY MHTYHTHBHOW W MaTeMaTHYeCKOW CeMaHTH-
kol s3bika KK.

IIpemmaraeMbrit KpUTepHAIbHBIN MMOAX0J HECET B cede HICI0
3aIuUTHl OT HCKaxkaromero s¢dexra npu dhopmanm3anun. [losTomy
OB IpeATOKEH OO KPUTEPUH aJIeKBAaTHOCTH IEPEBOJA €CTECT-
BEHHOTO TIPEJICTABJICHUS O KOHKPETHOW CHUTyaIlMl Ha MaTeMaThde-
CKHii 513bIK ¥ 00paTHO [3].

OTOT KPpUTEPUH peanu30BaH KaK CEMEUCTBO YaCTHBIX KPUTEPU-
€B JJOCTOBEPHOCTH, OTPaXKAIOUINX JIOTHKY noctpoenus: KK, HaunHas ¢
DIIEMEHTAPHBIX  S3BIKOBBIX KOHCTPYKIWH ((haKTOpHI-IepeMEeHHEIE,
CBSI3H W Y3JIb1), BILIOTh JI0 KPUTEPHUEB, IPUMEHUMBIX K 0OOJiee CIIOXK-
HBIM KOHCTPYKIUSM U K KapTe B 1enoM. CeMeHCTBO YacTHBIX KpH-
TEpPHEB BKJIIOYAET B ceOS KaK MHTYUTHBHO TNOHATHBIC, HO, TEM HE
MeHee, 4acTO HapyllaeMble KpuTepud (Hampumep, Kpurepui (co-
pa3MepHOIl) TIOTHOTHI BIUSHUAN Ha QaKTop), TaK U MPOTUBOPEUAIIUE
WHTYUIIUH (HarpuMep, KpUTepuil HapyIIeHUs] CBOMCTBA TPaH3UTHB-
HocTH BiustHUi) [12]. PaboTOCrOCOOHOCTh MPEUIOKEHHBIX Ha CEro-
JTHS. KPUTEPUEB SKCIIEPUMEHTANBHO IMTOTBEPXK/ICHa HA MACCHUBE OITy0-
JIMKOBAHHBIX HCCJIEI0BATEIbCKUX W MPUKIaAHBIX KapT [3, 8, 12] .
[pemoxxeHHbIe HA CETOMHS KPUTEPUH HE OXBATHIBAIOT TAKYI0 BAXKHYIO
cocrapisionyro KK, kak mpoBepky JOCTOBEPHOCTH SKCHEPTHBIX OIle-
HOK 3HaueHuii mapamerpoB KK (daxTopoB, BecoB BiusHHA u 1p.).
OnHako B Ompkaiiliiee BpeMsl IUIAHUPYETCS PACHIMPEHUE CHCTEMBI
KPUTEPUEB JOCTOBEPHOCTH C YYETOM MPEIJIOKEHHOTO ITOJX0/Aa K
aHaTM3y JOCTOBEPHOCTH SKCIEPTHOTO oneHnBanns B KK,

Y Pesynomamom nepeozo yposus opmanuzayuu sensemes snaxosas KK, a
pesyrbmamom 6mopozo yposis gopmanuzayuu seisemcs KK, donoanen-
HAsl HAYATLHLIMU 3HAYEHUAMU (DAKMOpo8, 3HAYEHUAMU 6eCO8 GIUAHUL U
HEeKOMOpbIMU OPYSUMU NAPAMEMPAMU.

2 Bonee nodpo6ro npobiema puckos O 0OCMOBEPHOCTIU IKCNEPMHbIX
oyeHox 3Hauenutl napamempos KK u nooxoo Kk anauzy 00CmogepHOCmuU
maxux oyenox paccmampusaemcs 8 pabome [13].

XI BCEPOCCUMCKA S LIKOJIA-KOH®EPEHLIUS MOJIOJIbIX YUEHBIX
“YIIPABJIEHUE BOJIBIIMMU CUCTEMAMW”



427

[Io BO3MOHOCTSIM HCHONB30BaHUs (POPMAIBHBIX METOAOB TS
HNOJIECPKKA BepUGHUKALMK II0 MPENONPENEICHHBIM KPUTEPHIM
CEeroJHS MOXKHO BBIAEIHUTH JABA OCHOBHBIX BHAA METOMOJOTHYECKON
noaaepxku (puc. 3): oOLuMil SKCIEPTHBIA METO BepH(UKALMH O
YaCTHBIM KPHUTEPUAM [OCTOBEPHOCTH M YAaCTHBIE 3KCIIEPTHO-
(dhopMalbHBIE METOIEI.

OO6mwmii sxcepTHeIii MeTox [3, 8] coctout B mposepke KK 1o
NPEIJIOKCHHBIM Ha CErofHs KPUTEpHUsAM. MHOXKECTBO KpUTEpPHUEB,
KOTOpbIC UMEIOTCSI Ha CETOfIHs, MPeICTaBIeHo B padorax [3, 8, 12].
IIpoBepka MO HEKOTOPBIM KPHUTEPHUSAM JOCTOBEPHOCTU (HAmIpHUMED,
[0 KPUTEPUI0 MOHOTOHHOCTH HPUYHMHHO-CIECICTBCHHBIX BIMSHUS B
KK) monmnepxuBaeTrcs ceromHs B TporpaMMHOM cpeactBe «Map
Constructor».

s oTHenbHBIX KPUTEPHEB (CIOXKHBIX [UI MPOBEPKH MU OT-
HOCSAIIKXCA K CIHOXHBIM KoHCTpykuusiM KK) moryt cosmaBaThbes
YaCTHBIE IKCIIEPTHO-(PopManbHbIe MeTobl. Ha ceromus paspaboran
9KCIEPTHO-(QOPMANIBHBIN METO[, MOJAEP)KUBAIOIINN BepUPHUKALINIO
110 KPUTEPHUIO OTCYTCTBHS AyOTUPYIONIMX BIMSAHUN B AIMKIHUECKHX
KapTax M B alMKINYecKuX (parMeHTax kapt [4], kotopslii peanuso-
BaH B mporpamMmmHoM cpenctee «Map Constructor» [9]. Kak moka3za-
HO Ha pucC. 4 mpoBepKa MO KPUTEPHUIO OTCYTCTBHS IyOJIMPYHOIINX
BJIMSIHUI B KapTe MOKET BBIMOJHATHCS KaK B MPOLECCEe MOCTPOCHHUS
KK, Tak u B y>ke MOCTpOECHHOU KaprTe.

Y y6nupyrowue enusnus — smo napa ewusmuii mexcoy 08yMa Gakmopamis:
npamoe (00Ha C653b) U KOCEEHHOe (yenouka cesasell Oaunvl Oonvuie 1), 6
KOMOpOl N0 OyeHKe IKCNepma Npsamoe GIUsiHUe BbIpaicaem mo dice Gusi-
Hue (Mmom dce MeXaHusm 6IUsAHUsL) Ymo u KocgenHoe enusinue. Eciu 6 kapme
npucymcmeyrom Oyonupylowue eIusHUA, Mo 3Mo APUGOOUm K momy, 4mo
00HO U MO Jice BUAHUE NPU MOOCTUPOBAHUU YUUMBIEACTNCSL 08ANCObL.
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Puc. 4 Hoenmudghuxayuu oyonupyowux enusiHu
npU NOCMpOeHUU U NPU 8EPUPUKAYUL Kapmol

OkcrnieptHblit anamn3 KK, kak meron OGeckputepHaibHON SKC-
NEepTHON Bepu(HKAlMU, ONMUPAETCST HA WCIOJNB30BAaHHE KOTHHTHB-
HBIX PECYpCOB d3KcrepTa (Tak HaszblBaeMbIe JETEKTOPBI OIIHUOOK).
IIpakTvka IOKa3bIBACT, 4YTO OH IO3BOJISCT OOHAPYKHMBAaTh OoJiee
riryOOKHe aHOMAaJlMH, YeM T€ KOTOpble 3a()MKCHPOBAHBI B TUIIOBBIX
KpUTepHsX. B kadecTBe moajepKKuH MeTojla OeCKpUTEepHaTbHOM
IKCHEPTHON BepH(PHUKAIMU MOXKET BBICTYNATh KOMIUIEKC TEXHOJIOTH-
YECKMX MPUEMOB JUTS MOACPIKKH BU3yaiu3aiuu 1 Bepudukapn KK,
MIPEACTABICHHBIH B pazzaene 2.1. DTOT KOMIUIEKC MPUEMOB MOXKET
CIOCOOCTBOBaTh aKTWUBAIlMM KOTHUTHBHBIX PECYPCOB OJKcIepTa-
BepuduKaTopa (0IHAKO 3TO €Iie TPeOyeT IMIMPUIECKUX HCCIIEN0-
BaHWIA U IOKA3aTENbCTRB).

IIpu moctpoernn KK curyanmu r. Actana (puc. 2) cocTaBUTENH
KapThl UCIIOJIb30BAIM BepH(UKAIUIO, BCTPOSHHYIO B IpOIEcC I0-
CTPOCHHUS, a TAK)KE METOJI WICHTU(PHUKAIINY Ty OIUPYIOMINX BIHSIHAH.
Kpome sToro Obuta npoBeaeHa Bepudukanus yxe mocrpoenHon KK
HE3aBUCUMBIM BepudukatopoM (He coctaButTeneMm). B pesymnbrare
OBLITM BBITTOJIHEHBI KOPPEKIMH TOHATHIA (PAKTOPOB MO KPUTEPUSIM —
HAJIMYUST HOPMaJIbHOH (HOpMBI y TOHATHS (PaKTOpa M OECKOHTEKCT-
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HOrO MOHHUMaHus HoHsATHA (aktopa [8]. Bece 310 cmocobeTBOBAIO
HOBBIIICHUIO TOCTOBEPHOCTH BBIBOJOB, IOJYYCHHBIX HA OCHOBE
MOCTPOEHHOMN KapThl.

2.3. IOIIEP)KKA AHAJIN34 KOI'HUTHUBHBIX KAPT

[l OBBIIIEHNSI KauecTBa YNpPaBJICHUSI CUTYyallied B COOTBET-
CTBHH C OOBSBICHHOW II€JbI0 HEOOXOAMMO 3HATh 3HAYMMBIE CTPYK-
TypHBIE CBOWCTBA ATOM CUTyaluH, HNPEeXIE BCEro, HaAJMUUE U 3HAK
BIMSHUSL TaK HAa3bIBAGMBIX «YyCJIOBHO HE3aBUCHMBIX» (HaKTOPOB
(ympaBIsieMbIX WM HEYNPaBISAEMBIX) Ha 1ieneBble (pakTopsl. CTpyK-
TYPHBII aHaJIM3 KapThl CIYXXUT pPElIeHHI0 Takux 3anad. (OH Takxe
UCIIOJIb3YETCs IIPH PEILCHUH 3a1a4 CTPYKTYPHOU Bepu(UKaIIH. )

[ momnepKKM aHamu3a KOTHUTHBHBIX KapT HPUMEHSIOTCS
YIPOUIAIONINE 3KBUBAJICHTHBIC NMPeoOpa3oBaHus (B paMKax CTPYK-
TypHO-aIreOpanyeckoro MmoaxoAa K MOJAEp’KKE IOCTPOSHHs, yTe-
HUs (MOHUMAaHUs) U aHaJTU3a QYHKIMOHAIBHBIX KOTHUTHBHBIX KapT),
K KOTOPBIM OTHOCHUTCSI abCcTparupoBaHHe OT JeTajieid, a Takke pac-
HICTUIEHHEe KOHCTPYKLMHA TUIA «CIareTTyu». YTpollaionue npeoodpa-
30BaHMs Ha CETOJIHS MPUMEHHUMBI Ul AllUKJINYECKOHM KOTHUTHUBHON
KapThbl WIN allUKJINYECKUX (ParMeHTOB KapThl.

Pacmenenne coctouT B AyOIMpOBaHUM y37a KapThl C He-
CKOJIbKUMH BBIXOJHBIMHM CBSI3SIMM Ha IIOBTOPHBIE Y3Jbl C OJHOMU
BBIXOJHOH CBs3pl0. C MOMOIIBIO TAakoro THMA MpeoOpa3oBaHUM
MOYKHO TPHBECTH Tpad aunumKInyecKod KapTsl (oOmiero Buia) K
rpady ApEBOBUIAHOMN CTPYKTYPHI.

Bropoii Tun mpeoOpazoBaHMii MPUMEHHM JUIS JIPEBOBUIHBIX
KapT, Oy/b TO MCXOAHOE IEPEBO WM PE3yIbTaT NPUBEICHUS ALMK-
JIMYECKON KapThl, M 3aKJIIOYAETCsl B a0CTParupoBaHUU OT MPOMEKY-
TOYHBIX ()aKTOPOB W BIMSHUM BIUIOTH OO MOJYYEHHUS CBEPHYTOH
KapThl (C TIyOMHOW MPUYMHHO-CIIEACTBEHHBIX BIUSHUIMA, paBHOH 1),
NPEACTABIAIONIEH BHEIIHEE IOBEACHUE KapThl. DTO JOCTHraeTcs
MyTeM IOCJIeI0BATEIbHOTO MPUMEHEHHS JIOKabHBIX MpeoOpa3oBa-
HUH ¢ 3aMEHOH Ha KaXIOM IIare OJOKa M3 JBYX 3aBUCHMBIX Y3JIOB
KapThbl, CBS3aHHBIX OJHOHN MPSIMOW CBSI3bI0, HA OAMH OOOOIICHHBIN
y3ein. [Ipu 5TOM ecnu 3HaK CBS3M, COCIUHSIIONIEH 3aBUCUMBIC Y3IIbI,
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OBUI OTPULIATEIBbHBIA «-», TO 3HAKU CBA3EH B MOACOCIUHIEMOM Yy3iI€
MEHSIIOTCSL Ha IPOTHUBOIIOJIOJKHBIE 3HAKH B 0000IIEHHOM Y3II€.

B pesynpraTe mpuMeHeHHUs YKa3aHHBIX ITpeoOpa3zoBaHmii rpada
KOTHUTHBHOM KapThl AJISI KaXKA0TO LesIeBOro GpakTopa MOXKHO HOIY-
YUTh CBEPHYTYIO KapTy C OJHHUM BBIXOZOM, CTPYKTYpHO IIPEIACTaB-
JISIFOLLLYIO BHEIIHEE MTOBEACHUE UCXOAHOU KapThl. Ha ocHOBe aHanu3a
VIOPOUICHHBIX KapT J[EeNaeTcsl OLIEHKAa HaIpPaBICHUS H3MEHEHUS
IUHAMHAKH (B TEPMHHAX pOCT/MAJCHHE) IIEJEBBIX (aKTOPOB OT
JUHAMUKHU BXOTHBIX (DaKTOPOB.

CTpyKTYpHBIH aHaIM3 C UCHOJIb30BAHMEM 3KBHBAJICHTHBIX Ipe-
oOpa3oBanuii rpada KapTbl «AcCTaHay MOKa3al, YTO IIyTH OT BXOI-
HBIX (haKTOPOB 1O LIENEBbIX (PAaKTOPOB B KapTe€ MOXKHO paccMaTpu-
BaTh KaK KOMITO3UINIO 2-X crareTTu: (1) 60K CyMMapHOTO BIVISTHHUS
(teno mmkna) «HMHeecCmMUyuonHas NPUSIEKAmenbHOCHb 20p0od —>
Ypoesenv pazeumus copooa» u (2) 6IOK BIUSHUS BXOTHBIX (HaKTO-
poB Ha (akTophl TepBoro Ojoka (Teraa mukia). Takum oOpaszom,
3aBHCUMOCTH JIFOOOTO IIeJIeBOro (akropa OT BXOIHBIX (PAKTOPOB
MOYKHO paccMaTpuBaTh Kak KOMIO3HULUIO ABYyX myTeil. [lepBblil myTh
OT BXOJHOTO (hakTopa J0 Tesa LUKJIA, a BTOPOH — LUK C BIUSIHUEM
Ha LeneBoi dakrop.

[anee npu HaIM4Mu BECOB BIMSHUN B KOTHUTHBHOM KapTe (Hc-
X0l M3 JUHEHHONW MOJIENIM) MOXHO IMPOBOJUTH KOJHMYECTBEHHBIN
aHaJIM3 C [IOMOILBIO YIPOLIAOMUX NPeoOpa30oBaHuil (CBOpaunBaHUE
MyTeH) C y4eTOM KOJIMYECTBEHHBIX 3HAUEHUI BECOB BIMSHUH.

PaccranoBka BecoB B KapTe «AcTaHa» ONHPAIOCHh HA CIEAYIO-
1K€ 3BPUCTUKU:

— MOAYJIb CYMMBI BECOB BIMSIHUHM B y3/1ax KapThl < 1;

— OLICHKA Beca OTJIEJILHOTO BIMSHUS B y3JI€ Takas, YTO MpHU 3a-
JAHHBIX Becax BJIMAHUM B y3J€ CyMMa MaKCHUMaJbHBIX BIHMSHUH
(bakTOpOoB-IpHYMH Ha (HAKTOP-CIEACTBUE HE MOXKET MPEeB30MTH
MaKCHUMaJIbHOE 3HaueHue (pakTopa-cieICTBUS;

— PaBHO3HAYHOCThH BJIMSHHUNA M3MEHEHHs (HaKTOPOB-TIPUYMH Ha
MaKCHUMaJbHOE M3MEHEHHE (aKTopa-cIeICTBHs B y3je (paBHO3HAU-
HOE JIOJIEBOE y4acTHe), €CII HET SIBHOTO JOMHUHHPOBAHUS KaKUX-TO
(aKTOpOB-NIPHUYMH BIHUSHUS B y3II€.

B pesynpTare aHanmu3a BECOB BIUSHHN B OJIOKE CYyMMapHOTO
BIMSAHUS «HHEecmuyuonHas npueiekameibHocms 2opoda — Ypo-
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6eHb pazsumus 20pooa» (pHUC. 5) BBIABICHBI IOJOXHUTEIbHBIE H
OTpHUIIATENbHBIE BIUSHUS, U3 KOTOPHIX BCE OTPUIIATENbHbIE BIUSIHUS
(daepe3 (hakTOpHI, XapaKTEpU3YIOIIHE 3KOJIOTHIECKYI0 O0CTaHOBKY
ropojia) OKa3ajwch HE CYIIECTBEHHBIMH, B CHITy OCIAOJICHHS BIIHS-
uuii cirabeiMu Becamu (0,1 1 0,2), KOTOpBIE TACAT CHIIbHBIE 3HAUEHIS
¢dakropoB. [loaToMy Bce MUKIBI B KapTe MOKHO CUHTATH ITOJOKH-
TETHHBIMHU.

B pesynbprate mpoBeIEHHOTO aHaIN3a OKAa3aJloCh, YTO HUKAKOE
Bo3zeiicTBue Ha (haktop «llensr Ha TOK» HEe mpuBeneT k m3MeHe-
HUIO 3HA4YeHUS IeneBoro (akropa «YpPOBEHb PAa3BUTH TOPOIA».
BrIBoa cTanm HEOXKUIAHHBIM U COCTaBUTENEH KapThl U HE COOTBET-
CTBOBAJI WX TMPEJCTABICHUSAM O TMPOOIEMHOW CHUTYaIlH, KOTOpBIS
onHu Beipaszuinu B Buje KK.
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NPUBIEKAMENbHOCHb 20p00a — YPoseHb pa3zeumus 20pooay
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3. 3aknroyeHue

TexHonornyeckoe o0ecredeHne Ha 3Tanax MOCTPOEHHUs, BEpu-
¢bukanmMy 1 aHaIM3a KOTHUTHUBHOM KapThl MOATBEPAUIIO CBOIO pado-
TocriocoOHOCTh. [IprMeHeHne YaCTHBIX KPUTEPHEB B XOJ€ BCTPOCH-
HOW  BepH(UKAIMK TOMOTajl0 HE TONBKO OOHApPYKHBaTh
HEKOPPEKTHOCTH B CTPOSIIEHCS KapTe, HO CIIOcCOOCTBOBAJIO oOecrie-
YEHHIO0 OOIIEro IOHMMAaHHS COCTaBUTEISIMU CBOWCTB (pOpPMajbHOM
Mozenu (THITa KOTHUTHBHON KapThl), B TEPMHHAX KOTOPOW (opma-
JM30BAINCH UX NpencTaBieHus. [lpuMeHeHne KOMIUIEKca TEXHOJIO-
THYECKUX HPUEMOB AJIS MOANCPKKH BU3YaJIH3alluu U BepU(UKALIUH
KapTbl CYyLIECTBEHHO CIIOCOOCTBOBAJO BBISBICHUIO HEKOPPEKTHO-
CTell mpH BepU(UKALMM, a TAKKE COIIACOBAHUIO KapThl MEXIY
cocraButemsiMu. lloaTBepauiace 1€7€cO000pa3HOCTh HPOBEACHUS
HE3aBUCUMOW BepU(UKALUHU, B PE3ylbTaTe KOTOPOH BBIABIECH Pl
TUIOBBIX OIIMOOK U HEKOPPEKTHOCTEH, YIYIIIEHHBIX COCTABUTEIIIMHU
KapThl.

BrinonHeHHbIH aHaU3 KapThl MOKa3al, YTO YHPOLIEHHE CHTYya-
MM C OLICHHBAaHHEM BECOB (HENPABOMOYHOE HCIOJIb30BAaHHE IIpEl-
JIOKEHHBIX 3BPUCTHUK), O0YCIIOBIIEHHOE HEJOCTATOYHOW KOMIIETEHT-
HOCTBIO COCTaBHUTENEH KapT B 00JACTH SKCHEPTHOTO OLECHHWBAHUS,
MOJKET TPUBECTH K BBIBOAAM, HEOXHIAHHBIM IJISi COCTaBUTEJIEH
KapT ¥ HE BCErZla COOTBETCTBYIOIIMM IPAKTUUECKOH CUTyaluH (4To
elie pa3 IOATBEPKIACT 3HAUYUMOCTb NPOOJIEMBI JIOCTOBEPHOCTH
sKcepTHBIX oueHok mapamerpoB KK). B ganHoM ciydae Takue
BBIBOJBI SIBUJIMCH CJEACTBHEM ocinabieHus: 3¢dexra oTaenbHbIX
BJIMSIHUH IIPY UX KOMITO3ULINH B LETOYKH KOCBEHHBIX BIUSHHH.

[loctpoenue, Bepudukanus 1 aHaiau3 KapTbl MPOBOIMIUCH Ha
nporpaMMHoOM cpeactBe «Map Constructor», B KOTOpOM Hapsiay ¢
HaOOpOM THUIOBBIX (PYHKIHIA 11O COCTABICHHUIO W YNPaBICHHUIO pado-
TOM ¢ KOTHUTUBHOW KapTON peaanu30BaH psij

(1) opurnHaBbHBIX (QYHKIMA: 1O BBIACICHUIO CIOXKHBIX KOHCT-
pyKuuii B kapTe (Y3JI0B U MMOHATUIHBIX CBA30K); 10 UAECHTH()UKALINT
OyONMUpYyIOmUX BIUSHUNA B cab0 UKINYECKUX KOTHUTHUBHBIX Kap-
TaX, KaK MMPH MOCTPOCHUH, TaK U NPU BepUPHUKALUU KapT; MO BbIAC-
JICHUIO BCEX MyTeH MEXAY ABYyMs (akTOpamu,

(2) TeXHOMOTHYECKUX PUEMOB JUISI PACTTYTHIBAaHUS KapThI;
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HaIpaBIIEHHBIX HAa TOBBIMIEHUE HATIITHOCTH B MPOIECCE TIOCTPOe-
HUS, YTEHUS, BepU(PUKAIIUN U aHAIHA3a KapT.
Ha ocHOBe BbIlIECKa3aHHOTO PEKOMEHIYETCs JalbHEHIIas pas3-
paboTKa ¥ pa3BUTHE TEXHOJOTHYECKOTO OOECTeUeHUs] THUIOBBIX
MpoIeccoB peleHus 3aa4d Ha ocHoBe KK.

Jlumepamypa

1. ABPAMOBA H.A. 06 00HoMm nooxooe K ROCHMPOEHUIO A3bIKOS8
@yHKyuoHaNLHBIX cheyugpuKkayull, OpUeHMUpPOBAHHOM HA

KOppekmHocmb, ABTOMAT. U Tenemex., 1995, Ne 2, C. 164-189

2. ABPAMOBA H.A. O npobreme puckos uz-3a
Ye06eyecK020 haKmopa 6 IKCNEPmHbvlX Memooax u ungopma-
YUOHHBIX THEXHO
noeusx I Tipobiaemsr ynpasnenus, 2007, Ne2, — C. 11-21.

3. ABPAMOBA H.A. Okcnepmnas eepugpuxayus npu ucnoib3o-
BaHUU POPMATLHBIX KOZHUMUBHBIX Kapm. [100x00vl u npakmuxa
/I Yupasnenue 6onpimmMu cucreMamu. Beimyck 30.1 «CeteBbie
Mozeu B ynpasienun». M.: UITY PAH, 2010. C. 371-410.

4. ABPAMOBA H.A., TIOPLHEB P.1O. Memoo uoenmuguxayuu
0YORUPYIOWUX 6IUAHULL NPU NOCMPOEHUU AYUKTULECKOU
koenumuenou kapmut // Tpyasl IX Mexa. koH.
«KOTHUTHBHBIM aHANN3 WM YIPABICHHEC PA3BUTHEM CHTYaI[HiD».
CASC’2011. M.: ITTY PAH, 2011. C. 260-265.

5. ABJIEEBA 3.K., KOBPUI'A C.B., MAKAPEHKO JI.H.,
MAKCUMOB B.U. Koenumuenwviti nooxo0 6 ynpasienuu //
IIpobnemot ynpasnenus. 2007. Ne3. C. 2-8.

6. JIAJI Y., JEMKCTPA 3., XOOP K. Cmpyxmypnoe npoepam-
muposanue (Structured Programming). — le u3a. — M.: Mup,
1975. - 247 c.

7. 3EHKUWH A.A. Koenumuenas xomnviomepnas rpaduxa / Ilon
pen. Jd.A. IlocienoBa. M.: Hayka, 1991. 192 c.

8. KOBPUT'A C.B., TEJIULIBIHA T.A. O memooe sepughuxayuu
KOZHUMUBHBIX KAPM, OCHOBAHHOM HA YACHMHBIX KpUumepusix
oocmogeprocmu /| Tpyasl XII Becepoccuiickoro coBelaHus o
npoosiemam ynpasienus (BCITY XII, Mocksa, 2014). M.: UITY
PAH, 2014. C. 4132-4143.

XI BCEPOCCUMCKA S LIKOJIA-KOH®EPEHLIUS MOJIOJIbIX YUEHBIX
“YIIPABJIEHUE BOJIBIIMMU CUCTEMAMW”




10.

11.

12.

13.

14.

15.

435
ITOPLEB P.1O., TEJIMIIBIHA T.A. Komnviomepnas cucmema
nOCMpOEHUsl KOCHUMUBHbIX Kapm C 3au;um012 om puckKoe u3z-za
yenogeyeckoeo ¢paxkmopa //  BeceHHmMIA GhuHAT
«Y M.HUM.K.» PAH —2013. C6. tesucos. M. UHBU PAH,
2013. C. 11-13.
[MPAHI'MILIBWJIN W.B., ABPAMOBA H.A. u ap. Illouck
no0x0006 k pewiernuio npodem. M.. Cunrer, 1999,
ABRAMOVA N.A., AVDEEVA ZK., FEDOTOV A.A. An
approach to systematization of types of formal cognitive maps //
The 18th IFAC World Congress: Proceedings of the 18th IFAC
World. — Milan, Italy, 2011. — P. 14246-14252.
ABRAMOVA N.A., KOVRIGA S.V. Criterial Approach to
Verification at Cognitive Mapping of Ill-Structured Situation
Dynamics // In proc. the 30th International Conference of the
System Dynamics Society. — St. Gallen, Switzerland July 22 —
26,2012, — P. 1-23.
ABRAMOVA N., TELITSYNA T. An approach to analysis of
expert estimation validity in cognitive mapping // IFAC
Conference on Manufacturing Modelling, Management, and
Control. Russia, 2013. P. 927 — 932.
HUANG W., HONG S.H. AND EADES P. Predicting Graph
Reading Performance: A Cognitive Approach // In: Proc. Asia
Pacific Symposium on Information Visualization APVIS '2006.
Tokyo, Japan, 2006. P. 207-216.
PAPAGEORGIOU E.I. Review study on fuzzy cognitive maps
and their applications during the last decade // In: Proc. The
2011 IEEE International Conference on Fuzzy Systems. Taipei,
Taiwan, June 27-30, 2011. P. 828-835.

XI BCEPOCCUMCKA S LIKOJIA-KOH®EPEHLIUS MOJIOJIbIX YUEHBIX
“YIIPABJIEHUE BOJIBIIMMU CUCTEMAMW”



436
TECHNOLOGICAL SUPPORT OF COMPOSING, READING,
VERIFICATION AND ANALISYS OF COGNITIVE MAPS

Abramova Nina, Institute of Control Sciences of RAS, Moscow,
Doctor of Science (ninaabramova@mail.ru).

Portcev Ruslan, Institute of Control Sciences of RAS, Moscow
(poruss@mail.ru).

Telitsyna Tatyana, Institute of Control Sciences of RAS, Moscow
(tanyaudsu@yandex.ru).

Abstract: Solving problems based on cognitive mapping is consid-
ered as a human activity, which is supported by various kinds of
technological support. This human activity usually includes the
following typical processes - composing, reading, analysis and
verification of cognitive maps. Main components of technological
support for these processes are considered in the article.

Keywords: cognitive map, technological support, verification.
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