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BuKH cUCTEMBI 10 TEOPETUKO-TPAPOBLIM MOEIAM
U MeTOJAaM B MH(OPMATHKE U MPOrPAMMUPOBAHUHU

B.H. Kacbanos, E.B. KacbsinoBa

HUncmumym cucmem ungpopmamuxu umenu A.I11. Epuwosa CO PAH

AnHoTanus. Teopus rpadoB U3 akaIeMUYECKON AUCIHUILTAHBI BCE OOIBIIE
MIPEBPAIIAETCS B CPEACTBO, BIAJECHHE KOTOPHIM CTAHOBUTCS PELIAIOLIUM IS
YCIICITHOTO TPUMEHEHUS! KOMITBIOTEPOB BO MHOTHX MPHKIAIHBIX 00IaCTsX.
HecMoTpss Ha Hanmmuwe OOIMMPHON CHENUATBLHON JHUTEPATyphl MO PEIICHUIO
3amad Ha rpadax, MUPOKOe NPUMEHEHHWE B TPAKTHKE MPOrPaMMHUPOBAHUS
MTOJIyYEHHBIX MAaTE€MaTUYECKHX PE3YJIbTATOB 3aTPYJAHEHO B CUIIY OTCYTCTBHS
CUCTEMATUYECKOTO0 HX OMNHUCAHHUS, OPUEHTUPOBAHHOTO Ha MPOrPAMMUCTOB.
[TorTOMY 3HaUUTENBHBIN KJIACC TPAKTUYECKUX 3a]1a4, IO CYIIECTBY CBOJALIMUXCS
K TPOCTOMY BBIOOPY MOAXOJSIIETO CIOco0a pemieHus U K IMOCTPOSHHIO
KOHKPETHBIX  (OPMYNIHpPOBOK aOCTPAaKTHBIX QJITOPUTMOB, JJI MHOTHX
MPOrPAMMHUCTOB BCE €LIE OCTAETCS MMOJIEM ISl UHTEIUIEKTYAJIbHOM JEATEIIbHOCTH
[0  «HIEPEOTKPBITUIO»  M3BECTHBIX  MeTOHOB.  (CTaTes  MOCBSLIEHA
pazpabarbiBaeMbiM B HCcTHTYTE cucteM uHpopmatuku um. A.Il. Epmosa CO
PAH umdpoBomy Bukm cioBapro WikiGRAPP mo teopum rtpadoB u eé
MPUMEHEHUSIM B HMH(OpPMATHKE U TMPOTrPAMMHUPOBAHMHM U LU(POBON BHUKH
sHnukionequu WEGA TeopeTuxko-rpadoBbIX aJIrOPUTMOB pEIICHUS 3a1a4
WH()OPMATUKH U TPOTPAMMUPOBAHUSI.

KiroueBble cioBa: TeopeTHKO-rpadoBbIe MOJEIH, TEOPETUKO-TpadoBbIE
METOJIbI, TMPOTPaMMHpOBaHUE, HHPOpPMATHKA, NUPPOBOH BUKH CIOBAPH,
1udpoBasi BUKU SHIMKIONEAUS

Wiki systems on graph-theoretic models
and methods in computer science and programming

V.N. Kasyanov, E.V. Kasyanova
A.P. Ershov Institute of Informatics Systems SB RAS

Abstract. Graph theory is increasingly turning from an academic discipline
into a tool, mastery of which is becoming decisive for the successful use of
computers in many applied areas. Despite the existence of extensive specialized
literature on solving problems on graphs, the widespread use of the obtained
mathematical results in programming practice is difficult due to the lack of a
systematic description of them oriented towards programmers. Therefore, a
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significant class of practical problems, essentially reduced to a simple choice of
a suitable solution method and to the construction of specific formulations of
abstract algorithms, for many programmers still remains a field for intellectual
activity in the «rediscovery» of known methods. The paper is devoted to the
digital wiki dictionary WikiGRAPP on graph theory and its applications in
computer science and programming and the digital wiki encyclopedia WEGA of
graph-theoretical algorithms for solving computer science and programming
problems, being developed at the A.P. Ershov Institute of Informatics Systems
SB RAS.

Keywords: graph-theoretic models, graph-theoretic methods, programming,
computer science, digital wiki dictionary, digital wiki encyclopedia

1. BBenenue

CoBpeMEHHOE NPOrpaMMHUPOBAHUE HEBO3MOXKHO IIPEICTAaBUTH cebe 0Oe3
IPUMEHEHUS TEOPETUKO-TPa(OBBIX MOJIENEH U METOAOB. XOPOIIO U3BECTHO, YTO
MHOTHME 337ja4yi NOBBILIEHUS 3(PPEKTUBHOCTH U HANEKHOCTU KOHCTPYUPOBAHUS
IPOrpamMM € UCIOJIb30BAHUEM SI3bIKOB BHICOKOTO YPOBHSI M TPAHCISATOPOB ObLIH
chopMyIupOBaHbI U PEIIeHbI Kak 3aaun Ha rpadax. Cro/la OTHOCATCS B HEPBYIO
odepenb 3aJauM, CBSI3aHHBIE C MPEACTABICHUEM aITOPUTMOB, MPOrpamMM H
CUCTEM B BUJIE TEOPETUKO-IpaOBBIX MOJEIEH.

Ponb Teopetuxo-rpadoBbIX METO0B B MPOrPAMMUPOBAHUH CYIIECTBEHHO
BO3pOC/Ia B IIOCHEIHHE TOAbl B CBSI3M C IIOSBICHUEM [apaJuIeNIbHbIX
KOMIIBIOTEPOB U CETEH, a TaK)Ke TAaKUX HOBBIX NMPEAMETHBIX obnacTeil, kak Web-
rpadml, coluUanbHbIE CeTH, ceMaHTHueckuii Web, 0a3bl 3HaHUM, ceTH OenoK-
OENTKOBBIX B3aUMOAEHCTBUIA, OuOIMOrpaduueckrue CeTH U MHOTHUE IPYyTHE.

Teopus rtpadoB W3 akaAEMUYECKOM UCHUIUIMHBI BCE  OOJIbIIE
peBpallaeTcs B CPEJICTBO, BIAJIEHUE KOTOPHIM CTAHOBUTCS PEILAIOIIUM IS
YCHEIIHOTO0 MPUMEHEHHUs KOMIIBIOTEPOB BO MHOTHX MPUKIAIHBIX 00JIACTAX.
[ToaTOMy He ciydaifHO, 4TO B JIAOOPATOPUHU KOHCTPYUPOBAHMSI U ONTUMU3ALMU
nporpamm HMucturyra cuctem uHopmatuku CO PAH wum. A.IL EpmoBa c
MoMeHTa €€ co3ganus B 1990 rogy BeayTcst uccienoBaHus METOAOB U CPEICTB
NOBBIIEHUS >PGEKTUBHOCTH M HAAEKHOCTH KOHCTPYMPOBAHUS MPOTPaMM H
CHCTEM Ha OCHOBE T€OPETUKO-rpadOBBIX MOJIeNIel U METOJ0B (CM., Hampumep, | 1
- 3).

OnHuM U3 BaXHBIX HANpaBlIEHUN ASTUX paboT sBJIsSETCS pa3paboTKa
METOJIOB M CPEICTB MOJACPKKU MPUMEHEHUS TEOPETUKO-TPadOBBIX METOJOB B
nIporpaMMUpoBaHud. B pamkax 3Toro HampaBieHHs Oblia OIyOJMKOBaHA CEpUs
KHHT 1 Y4€OHBIX TTOCOOUH 10 TEOPETUKO-TpadoBbIM MeTOAaM B HHPOpPMATHKE U
nporpammupoBanuu [4 — 10], a Takke Benércsa padoTta 1o co3aaHuio udpoBoro
Buku cinoBaps WikiGRAPP mno Teopuu rpadoB u €€ mNpUMEHEHUSM B
uH(popmaTuke U nporpamMmmupoBaHuu [11] U uu@poBOi BUKH SHUMKIONEAUU
WEGA Teopetuko-rpaoBpIX aJrOPUTMOB pelIEHUs 3afa4y UHGOPMATHUKU H
nporpamMmupoBanus [ 12].

259



CoznaBaembiM  1udpoBeiM BukM cuctemam WikiGRAPP u WEGA
HOJICP)KKH TPUMEHEHHS TEOPETUKO-rpadOBBIX METOJOB B HMH(OpMaTHKe U
IpOTrpaMMUPOBAHUY U TIOCBAIICHA JaHHAS CTAThSI.

2. udposoii Buku cioaps WikiGRAPP no Teopuu rpadgos
U €€ NpuMeHeHusIM B HH(opMaTHKe U IPOrPAMMUPOBAHUN

B cBs13u ¢ akTUBHBIM pa3BUTHEM TEOPETUKO-TPAOBBIX METOJOB PEIICHUS
3a/a4 MPOTrpaMMHUPOBAHUS M HMHPOPMATHKU, a TaKXKE C HX TMOCTOSHHBIM
pacuIMpeHreM Ha HOBBIE NpPEIMETHbIe 00JIacTh MpodJieMa TEPMUHOIOTUU
SBJIIETCSI OJJHOM M3 OCHOBHBIX NMPOOJIEM B MPUMEHEHUU TEOPETUKO-IPAPOBBIX
METO/IOB B MPOTPAMMUPOBAHUU U UH(OPMATHKE.

W/ o waicror ‘
€ @ @ | https://poo is.nsksujgrappfindex.php/3armasies_cTpanui@ El 1% e || @ noncx T HE +$ AT =
Boitun
G RAPP 3arnasHas  O6cykaeHne Uutate [Mpocmotp koga Mcropust | Vickats B WikiGrapp Q
o—— 88—

3aryiaBHas cTpaHuIa

MpuBetcTByem Bac Ha cTpaHuuax «WIikiGRAPP».

3armaeHas cTpaHuua

Bce cTpaHuubl «WIikiGRAPP» — 310 MHTEpaKTUBHbINA LM POBOIA BMKM CNoBapb Mo Teopun rpadioB u eé

ol NpUMeHeHusaM B UHGOpMAaTUKe U NPOrpaMMUpOBaHUN.

Mopran cooblecTBa

TekyLme cobbITUa «WIikiGRAPP» cosgaercsa coTpygHukamu naboparopmm KOHCTPYMpPOBaHUA M ONTUMM3ALIMA

CBexue npaeku nporpamm [ IHCTUTyTa cucTeM uHpopmaTuku M. A N Epwosa CO PAH [Z npw 4acTU4HOIA

Cnpagka tuHaHcoBoW noanepxxe Poccuiickoro poHaa hyHaAaMeHTanbHbIX UccrnenosaHui [ (rpaHT
POOU 18-07-00024).

HHCTpYMEHTHI

Ccbinku cloaa «WikiGRAPP» Bbasupyerca Ha cnoBapax «EscturHees B.A_, KacbaHos B.H. Tonkosbii

CBA3aHHble NpaBKu cnosapb No Teopuu rpacgos B MHGOPMaTHKE U NporpaMMupoBaHunM. — HoBocubUpck:

CnyxebHble cTpaHuubl Hayka. Cub.npeanpuarme PAH, 1999. — 291 c.» n «EscturHees B.A., KacbaHos B.H.

Bepcua ana nevatn Crnosapb no rpacam B uHdopmartuke. — Hosocubupck: Cubupckoe HayuHoe

Hiocrameses coLmina WNaparenbctBo, 2009. — 300 C.» 2

CBefieHns o cTpaHule
«WIkiGRAPP» cornacyeTca ¢ UHTepakTMBHOW Lindg poBOA aHUMKNoneauen WEGA

TeopeTuko-rpadoBbIX aNrOPUTMOB pellieHUsa 3aaad MHPOPMATHMKA U NPOrPaMMUpoBaHna (7

«WikiGRAPP» peanuayeTtca ¢ Ucnonb3oBaHMem BUKU-ABWKKA «MediaWiki» (2. v

poo.s.nsk.su

Puc. 1. 3arnaBnas ctpanuna cnoBapsi WikiGRAPP

CoznaBaemsiii B UICHU CO PAH pacmupsiemblii inppoBoi BUKU CIOBaph
WikiGRAPP (cm. puc. 1) no rpadam B mHbOpMaTHKE U TPOrpaMMUPOBAHUHU
NpPU3BaH €CIM HE PEIIUTh MpPoOJeMy TEPMHUHOJIOTHH, TO 3HAYUTENIbHO €€
obnerunth. s ero cosmanus Obula wmcmoib3oBaHa MediaWiki [13] —
HanmucaHHoe  Ha  mpemnponeccope  rumeprekcra  (PHP)  cBobGomno
pacmpocTpaHsieMoe IporpaMMHOe oOeclieyeHue, NpelHa3HAaYeHHOe IS
HNOJICPKKA THIIEPTEKCTOBOW cpenbl «BUKW» (wiki) — Takoro Be0-caiita,
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CTPYKTYPY U COJAEPKUMOE KOTOPOTO MOJB30BATEIIM MOTYT COOOIa U3MEHSTH C
IIOMOUIBI0 HHCTPYMEHTOB, MPEIOCTABIISIEMBIX CAMUM CAUTOM.

B ocnoBy Buku cioBapst WikiGRAPP Obutn mosioxeHbl 1B€ KHUTH [5, 6].

IlepBasi kHMTa — 3TO OMyOJIMKOBaHHBIM B u3AaTenbcTBe «Hayka» B
1999 rony cnoBaps [ 5], npeaBapuTeabHas Bepcusi KOTOPoro Obuta u3nana B 1995-
96 romax TpeMss BeIlyckamMu B HoBOCHMOMpPCKOM  TOCYyAapCTBEHHOM
YHUBEpPCUTETE. DTO OBbLI MEPBBIN CIIOBAph MO Teopuu rpados B nHPpopMaThKe 1
IPOTrPaAaMMHUPOBAHNH, M OH BBI3BAJ OOJIBINION MHTEpPEC Cpeau uuTaTeneil. Bropas
kaura [6] — sto onmy6imkoBanHas B Cudupckom Hayunom M3znatensctie B 2009
rojay UCIpaBIICHHAss U pacUIMpeHHas aHrjauickas Bepcus cioBaps 1999 ropa,
KOTOpasi BKJItounia B cebs momonmHutTenbHo Oosiee 1000 HOBBIX TEPMHUHOB W3
cratelt, pedeparbl KoTOophIX MybnukoBanuch B PXK «Matematuka» B pasznene
«Teopus rpadoby.

w GasucHan Hymepauma — Wiki.. x

€ ) @ @ hitps:/ipco.is.nsksu/grapplindex. phpfBsucien_ymepauus c 2 nowcx B A=
Boim [
G RA PP CratbA  OBCyxaeHHe Ywrate Mpocmotp kopa  Wictopus  Vickas B WikiGrapp Q
Pl
@ basucnas Hymepanus
BasucHan Hymepauua (Basic numbering) — Hymepay, f rpaca, Ha rioucke & amybuy. K 6 ymepaLy
P ymepauus (unin M- payun), oop D (unn N-Hymepayus). AnA pyKkcvp ro ofxoa rpatha B rnyGnHy NpAMan
Bee crpamup HyMepauus onpeAenseTcs NopAAKOM NEepBore NonagaHins B BepLukHbI, 8 obpaTHas — NopAAKoM, 0BpaTHBIM NOPAAKY BO3BPaTa U3 BEPLUMH.
i Mpamas
lopTan coobwecTsa
e e Caltre, ayra LpeBecHana gyra
Coexve npask .
hin ObpaTHan
WHC TpymMeHThl p‘yra
Cobima coga 5 - e, /
Casizattbie Npasku ;: ",
CrymeSie cTparsmys:
e | 10(4) (95

MNocTonHHan CCbka
Ceenexma 0 CTpalMie

[NonepevHasn

e ayra

M-Homep N-Homep

JlurepaTypa
« KacbsaHoB B.H. On pyloLime 1 nporpamMm. — M.: Hayka, 1988.

» KacbsHo B. H., EscturHees B. A. Mpadbl B nporpaMmupoBaHim: obpaboTka, BU3yanuaayna u npumeHerue. — CM6.: BXB-MetepGypr, 2003.

KaTteropuu: MoTtokoBbiid aHanus nperpamm | MpeobpasosaHue nporpamm = OCHOBHbIE TEPMUHBI v

Puc. 2. Ctpanuia cnoBapst WikiGRAPP o 6a3ucHbIx Hymeparusix

B cnoBape 1999 rona 6putu coOpaHbl TEOPETUKO-TPAPOBHIE TEPMUHBI U3
TaKUX HW3BECTHBIX MOHOTpaduii mo Teopuu rpadoB, kak kuuru D. Xapapu,
K. bepxka, O.Ope, A.A.3blkOBa U JAp., a TaKkKe W3 JOCTYIHBIX JUIS
OTEYECTBEHHOI'O0 YMTATEIsl KHUT MO0 MHPOpPMATHKE U MPOTPaMMHUPOBAHUIO, C
yKa3aHHEM MCTOYHMKA U BapuaHTOB. Kpome omnucaHuii COOCTBEHHO TEOPETUKO-

261



rpadoBBIX TEPMHUHOB B CIOBAPh OBLIM BKIFOUCHBI TAKXKE HEOOXOIUMBIE I UX
NOHUMAaHUsI TEPMHUHBI M3 MPOTPAMMUPOBAHUS, KOMOWHATOPHOIO aHaJIM3a,
NPUKIAAHON anreOpbl M MCCIENOBAaHUS ONEpaldid, 4YTO PACHIMPSIIO KpPyT
I0JIB30BATEIIEN CIIOBAPSA.

Cratbu cnoBaps 1999 roma [5] Obuim CHaOXEHBI WILTIOCTPAITUSIMH,
NEPEKPECTHBIMU CCHUIKAMU M CChUIKAMHU Ha JOCTYIHYIO JIUTepaTypy. Pycckue
TEPMUHBI B CJIOBAape COMPOBOXKIAINCH UX AHTJIMHCKUMH 3KBUBAJICHTAMH, YTO
MO3BOJISJIO  MCIOJB30BaTh KHUTY Kak pPYCCKO-aHTJMICKUN cloBapb, a
MIPUJIaTa€MbIi K CTaThsIM CIIOBAps KPATKUI aHTJIO-PYCCKHM CJI0Baph ObLI TPU3BaH
NOMOYb MpPU YTCHHUU aHIJION3bIYHOM nuTeparypbl. I[lociennee, Ha B3MIIAQ
aBTOPOB, MOXET MPENSATCTBOBATh PA3MHOKEHHIO BapUAHTOB HCIOJIb3yEMbIX B
JUTEpaType PYCCKUX SKBUBAJIECHTOB aHTJITMMCKUX TEPMHUHOB.

[IpuBen€HubIE BbIlIE CBOCTBA cioBaps 1999 roga He TOJIBKO COXPAHWIKNCH
B co3naBaeMoM ItudpoBom cioBape WikiGRAPP (cwm. puc. 2), HO U yCHIMIIUCH
3a CU€T HUCIHONb30BaHUA B HU(GPOBOM CIOBape TUIEPTEKCTOBBIX CCHUIOK U
KaTeropuii, MPUCYIIMX BUKH CUCTEMAM, a TAK)KE 3a CUET BKIIFOUECHHUS B HETO BCEX
CTaTey Ha aHTJIMUCKOM si3bIKe U3 croBaps 2009 roxa [6].

[Ipu otGope TepmMuHOB nisi cioBapst 1999 roma aBTOpHI A€WCTBOBAIN
CIEAYIOIIUM 00pa3oMm.

B kayecTtBe OCHOBHOrO OBLIO BBIOPAHO MHOXECTBO IOHATHH,
IPE/ICTABICHHBIX B M3BECTHOM MoHorpaduu [14], kak Hanbosee MOJTHOTO U
JOCTYIHOIO JJI1 OT€YECTBEHHOI'O YUTATENs U3JIaHus M0 TeopuH rpados. 3aTeM
OHO OBUIO NOIMOJHEHO TEPMUHAMHU U3 APYTUX OTEYECTBEHHBIX U IMEPEBOJHBIX
KHAI 10 Teopuu rpadoB, a Takxke M3 MoHorpadguii mo uHpOpMaTUKE U
IPOrpaMMHUPOBAHUIO, CYIIECTBEHHO HCIIOJIB3YIOIIMX METOJIbl TEOpUH Ipados,
TaKUX Kak, Harpumep, [4, 8, 15].

YToOb!I Kak-TO YMEHBIIUTD PA3phIB MEXTy TEPMUHOJIOTHEH MOHOTpaduii 1
emeé HEe YCHEeBIIeW MomacTb B MOHOTpaduu TEPMHUHOJIOTHEH, CIOBapb ObLI
pacmiMpeH 3a CYET TeX TEPMHUHOB, KOTOpPbIE BCTPEYAIOTCA B JOKJIAAaxX Ha
exxeronuoit koHpepenmuu «Graph Theory Concepts in Computer Science» u B
kaurax cepun «Graph Theory Notes of New York».

B nmampHenmeM CymIECTBYIOIIMHA pas3pblB  MEXAY TEPMHUHOJIOTHEN
MOHOTpauii W TEPMUHOJIOTHEW, UCHOJIB3YEMOM B CTaThiX, emE Oosnee ObLI
COKpalI€H B aHTJIMHCKON BEpCUU cioBaps [6] 3a cuéT BKIIOUEHHUS B HEro Oosee
1000 HOBBIX TEPMHHOB U3 JOKJIAI0B KOH(EPEHIIUA M >KYpHAJIbHBIX CTaTCH,
OMyOJIMKOBAaHHBIX B BEIyIIMX IO JaHHOM Tematuke »xypHanax («Discrete
Mathematics», «Journal of Graph Theory» u g1p.), pedepaTsl KOTOpBIX
nyonukoBaiuch B PXK «Maremarukay B pazzaene «Teopust rpadosy.

[Ipu 3TOM, IpH BKIIFOYEHUU B CIOBApPh TOT'O WM MHOTO TEPMUHA U3 CTAThU
WIIN JTOKJIa/1a Ie1aach B COOTBETCTBYIOIICH CTaThe CIOBAPS JUILb 00IIast CChUIKa
Ha Ha3BaHUE JKypHaJa WM KOHPEPEeHLIUHU C TaHHOU MmyOIuKaluen.

Hauanbshas Bepcus nuugposoro Buku cinoBapst WikiGRAPP, nokpeiBaromas
neyaTHbIE U3anus |5, 6], mpouuia rocyaapcTBeHHy0 peructpanuto B 2013 roay
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[17], u mo HacTosIIer0 BpeMeHU pa3pabOTIYMKaMHK CJIOBAPs BENETCS MOCTOSHHAS
paboTa 1Mo ero MoIMOJIHEHUIO U COBEPIIICHCTBOBAHUIO.

3. Hudposast Buku 3nnukiaoneauas WEGA teoperuxo-rpagoBbix
AJITOPUTMOB penleHus 321a4 HHPOPMATHKH
U IPOrpPaMMHPOBAHMS

Taxoke ¢ ucnonp3oBanuem MediaWiki [13] 8 UCH CO PAH co3naéres emgé
U JJpyras OpUEHTHpPOBaHHAs Ha MOJJCPKKY IpadoB B IPOrpaMMUPOBAHUN BUKU
cucreMa (cM. puc. 3) — pacimpsieMasi UHTepakTUBHAs HU(PPOBast SHIUKIONE U
WEGA TteopeTuko-rpad)oBbIX aJlropuTMOB pELICHUs 3a]ad HWH()OPMATUKH U
nporpamMmupoBanus [ 12].

e ————————————————————————————————————————
ve A w =

Boiit

'P(UWEGA

hitps://pco.is.nsk.su/wega/index. php/3arnasHas_CTpaHHIR D 150% 2 nowuck
€ @A nipsip /wegaindex.phpy. paHmIg c

3amasHan OBcyxaeHve UYutate [Mpocmorp koga MWctopus | VickaTe 8 WEGA Q

3aryiaBHas CTpaHuIa

)

3armaeHas cTpaHila

MpueeTcTByEM Bac Ha cTpaHuuax cuctembl « WEGAY.

«WEGA» — 310 MHTEepakTUBHaa uudpoBas 3HUMKINONEANS TEOPETUKO-TpadoBbIX

Bce cTpanmLbl anropuTMOB pellieHUs 3agad MHPOPMaTHMKU U NPOrpaMMUPOBaHUS.

Kateropun

TekyLuue coBbITUS «WEGA» co3faetca coTpyaHuKkammn naboparopmm KOHCTPYMPOBaHWUA M ONTUMKU3aLMK
CBexue NpaBku nporpamm (2 MHcTuTyTa cuctem uHdopmatnim um. A.T.Epwosa CO PAH [ npu YacTUUHON
MopTan coobulecTsa tmHaHcoBoOW nopaepkke Poccuiickoro hoHaa cyHaaMeHTanbHbIX UccreqoBaHnia (2 {rpaHT
Cnpaeka POOU 18-07-00024).

WHCTpYMEHTb «WEGA» basupyetca Ha kHure «KacbaHos B.H., EBcturHees B.A. 'padgbl B

Ccbin cloa nporpamMmmuposaHuu: obpabortka, Busyanusayma u npumeHeHune. — CI16.: bXB-Tlerepbypr,

CBeA3aHHble npasku
CnyxebHble cTpaHuLibl
Bepcua ana neuatun
MocToAHHas cebinka
CeefieHus o cTpanvLe

2003. — 1104 c¢.» u cnoBapax «EBcturHeeB B.A., KacbaHos B.H. Tonkosblit crnosapb no
Teopuu rpacdos B MHGQOPMATUKE U NporpaMmMmupoBaHun. — Hosocubupcek: Hayka.
Cub.npeanpuatue PAH, 1999. — 291 c.» n «EBcturkeeB B.A., KacbaHos B.H. Cnosapb no
rpacpam B Hpopmaruke. — HoBocubupck: Cubupckoe HayuHoe U3parenbcTso, 2009. —
300c.»(2

«WEGA» cornacyercs ¢ MHTEpaKTUBHbLIM LG pOBbIM BUKM CNOBapEéM No Teopuu rpadoB u
€& NpMMeHeHUaM B MHhopmarturke u nporpammuposadnm WikiGRAPP (2.

Puc. 3. 3arnaBnas crpanuna saiukionequu WEGA

B ornuune ot Mmonorpaduii [{. Kayra [16], comepxkaniux HU3KOypOBHEBOE
(B TepmuHax MammHbl MIX) onucanue anropuTMoB, HUGPOBask SHIUKIONEINS
WEGA, paBHO Kak 1 KHMra [S], Ha KOTOpoi oHa 0a3upyeTcs, OPUEHTUPYETCS Ha
aOCTPaKTHYIO MOJEJIb COBPEMEHHBIX KOMIIBIOTEPOB (PaBHOAOCTYIIHAS aJApECHAs
MammHa — PAM) U BBICOKOYPOBHEBOE OIHMCAHHME AJITOPUTMOB B TEPMHUHAX
CHELHUATBHOTO SI3bIKa BEICOKOTO YpOBHs (BY -A3bIK).
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ITo cymectBy, BVY-si3bik sBisieTCd MCEBIOSA3BIKOM (JIEKCUKOHOM)
IPOrpaMMHUPOBAHUS M  COJIEPKUT B KauyecTBe 0a30BbIX TPAJULIUOHHBIC
KOHCTPYKIIMM  SA3bIKOB NPOTrPaMMHUPOBAHMS, Uil KaXIOW M3 KOTOPBIX
dbuxcupyetcst kjacc e€ AoMmycTUMBIX peanm3annii Ha PAM. Ilpeanonaraercs
Takke, 4To BVY-s3pik Hapsgy ¢ 0a30BbIMM  KOHCTPYKLMSIMU TO3BOJISIET
HCIIOJI30BaTh JIFOObIE HEOOXOUMbIE KOHCTPYKIIUH, €CIIM OYEBUJIHBI HJIA 3apaHee
3a)UKCUPOBAHbl OIIEHKHM UX CJIOXKHOCTU, a TaKXe Te peaau3alud 3STUX
KOHCTpyKIIMi Ha PAM, KkoTOpble HOMyCKalOT TakUe OLEHKU. B uvacTHOCTH,
HapsAy ¢ OOBIYHBIMU JIJII COBPEMEHHBIX SI3bIKOB THUIIAMU MPOCTHIX U COCTABHBIX
naHHbIX BY-s3bIK M0MycKaeT MCIOIb30BaHUE TaKUX 00Jiee CIOKHBIE CTPYKTYD
JAHHBIX, KaK, HAaIIpUMEP, AepeBbs U rpadsl (cM. puc. 4).

Tako#t moaxoa mo3BoJisieT GOPMYIHPOBATH ANTOPUTMBI B €CTECTBEHHOU
dbopme, momyckaromiel mpsMoil aHaIM3 UX KOPPEKTHOCTHU U CIIOXKHOCTH, a TaKKe
MPOCTOM MEpeHOC CHOPMYIUPOBAHHBIX AJITOPUTMOB Ha pEaJIbHBIC S3bIKU
MPOrPaMMHPOBAHHUSI U KOMIIBIOTEPBl C COXPAHEHHUEM ITOJYYEHHBIX OIEHOK
CJIO’KHOCTH.

P&o Kot Npodepa — WEGA '+ LBX
€ DR hips:ipeo.s.nsksu/wegaindex. phpfKons_Npodepa (e T~ S 2 nowcx B 4+ AT =
Boiitu
Cratea O6cywgeHve Yutate [lpocmotp koga MWctopuss | Vickats B WEGA Q
% Koz IIprodepa
MycTb T - AEPEBO C MHOXECTBOM BepwuH {1, Vs, . . . , ¥y, . ByAieM cunTate, 4To Homep

BepLMHbI I; paBeH . Conoctasum fiepesy T NOCNeAoBaTenbHOCTL (@1, @2, . . . , Gy 2]

3amaeHas cTpaHuua
HasbiBaeMylo kogom Mpiodbepa, No cneayioLeMy Npasuny:

Bce cTpaHuus
Kareropuu
Tekywme cobbitna dyrx KOJI NPIOPEPA(T: mepeBo) =
Ceexue npaBkm 1. llycre n - umcno pepumH B T,
Mopran cooblwecTea a A - LeJoYMCIIeHHEIN BeKTOp IJIMHE n—2;
Cnpaeka 2. B :=[1 : n];

3. mnst i or 1 mo n-2 UMKRN
MHCTpYMEHTBI 4. b:=min{k € B; k - HOoMep BMCHYEH BepUMHHI} ;
Cebinku ciona 5. A[i] := HOMEp BepUMHE, CMEXHOI BepllMHe C HoMepoMm b;
CeA3aHHble NpaBKkn ? 19 8= 1=els b
ChyxebHbIe CTpaHuLL! = . Ypamare M3 T BepuMHY C HOMEpPOM

BCE;

Bepcua ans nevati !

8. BOSBpaT A
MocToAHHaA ccbinka

BCé

CBefieHna o cTpaHuLe

Paccmotpum cenytowmii npumep. [ina aepesa T (puc.) Kop, MNprodepa umeeT BuA;
Py(T) = [4,4,4,5,5,7,7). .

Puc. 4. Ctpanuna sunukionenuu WEGA o konax [Iprodepa

Hauvanbnas  Bepcus  Buku  sHuukionenuun  WEGA — npomna
rocyaapctBeHnyro peructpauuio B 2013 roay [18], u 10 HacTosero BpeMeHu
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pa3pabOTUYMKaMHu  DSHIMKIONEANN BEAETCS TMOCTOsSHHas pabora mo eé
MOTIOJTHEHUIO W COBEpIIeHCTBOBaHMIO. M xora »sHiukinonequun WEGA
cornacyercs co cinoBapéM WikiGRAPP, 06e cuctemsl co31at0TCsl KaK MOTHOCTHIO
HE3aBHCHUMBIC U COJIEP)KAT THIEPCCHUIKMA APYT Ha JAPYyra TOJHKO B 3arjaBHBIX
CTpaHulaXx. B oTiamune OT SHIMKIIONEIUH, KOTOpask OPUEHTUPYETCS TJIABHBIM
00pa3oM Ha CHCTEMHBIX M MTPUKJIAIHBIX TIPOTPAMMHCTOB, CIIOBAph NPEIHA3HAYCH
JUTSL BCEX T€X, KTO CBS3aH C UCIIOIh30BAaHUEM TEOPETUKO-TPAQOBBIC METOIOB ITPH
pereHnu cBoux 3aaad. [loaTomy y croBapsi 3HAaUUTENHEHO 00Jiee MUPOKUNA KPYT
MOJIB30BATENIEH M CYIIIECTBEHHO OOJIBIIAs OCEIaeMOCTh, YeM Y SHITUKIIOTICTUH.
C 9TUM CBSI3aHO B YaCTHOCTH TO, YTO, KaK IIPABUIIO, MIPH 3arpocax mo rpadoBoit
TEeMaTHKe MHOTHE Opay3ephl BHAAIOT B TIEPBOI MOPIIMH CCHUIKY Ha CJIOBaph, a HE
Ha DHIIMKJIONEINIO, & TAKXKE TO, YTO CTaThH CIOBaps Kak IO pa3Mepy, Tak U 10
CTPYKTYpPE CYIIECTBEHHO YCTYIAIOT CTAThSIM DHIIMKJIOTICIUU.

3akiroueHue

PaccmoTrpennsie B janHoM cTathe 1udpoBoit cioBaps WikiGRAPP [11] u
rudposas suuknoneauss WEGA [12] HaxonaTcs B OTKPBITOM JOCTYIE B CETH
Nurepuer, nHaumHas c¢ 1999 roma. Bcé 510 Bpemss oOHU BMecTe C
OMyOJIMKOBAHHBIMU Pa3pabOTYMKAMK CUCTEM KHUTAMU U Y4€OHBIMU MTOCOOUSIMU
[4 — 10] ycmemHO mpUMEHSIOTCS B y4deOHOM mporecce HoBocubupckoro
TOCYHUBEpPCUTETA, B YAaCTHOCTH B paMKax rojaoBoro crenkypca «I'padsl B
nporpaMMupoBaHumy. [Ipu 3ToM, TpaBUTH CTATbU CIOBAPS U SHIUKIONEAUH JI0
CHUX TOp MOTYT TOJIKO COTPYIAHHUKH JIaDopaTopuu, MpUUYEM, JAJIIEKO HE BCE, a
cpeau TeX, KTO 3TO MOXKET JIeJIaTh, €CTh U TaKUE, KOTOPHIM pa3pelieHO0 MEHSTh
COJICP’)KUMOE TOJBKO OJHON M3 ATUX cucTeM. [loaTomy peub B cTaTbhe UIET O
CO3JIaHUM aBTOPCKUX MUJIOTHBIX BEPCUN BUKU CIIOBAPSI U BUKHU DHIIUKIIONEINH,
MIEPEBOJI KOTOPBIX B BUKUA CHCTEMBI «OOIIETO MOJIB30BAHU» XOTS BO3MOXKEH H
IUTAHUPYETCS, HO TMOTPeOyeT pelIeHUs HEMPOCThIX BOIMPOCOB OpPTaHU3AIMU
MOJIepalliu.

OcHoBHas ujaesi, Ha KOTOopyto onupaercsa co3aanue cioapss WikiGRAPP
u sHiukioneaun WEGA, cocTouT B TOM, YTO OCHOBHBIE CBOWMCTBA CaMUX
TEOPETUKO-TPAPOBBIX MOJEJICH H aITOPUTMOB HHUKAK HE 3aBUCAT OT
BBIYUCIIUTEIILHBIX CHCTEM U S3BIKOB IIPOTPAMMHPOBAHMUS, HCIIOIB3YEMbIX
ceiiuac u B OyaymeM. U ¢ 3Toi ToOuKu 3peHust abCTPaKTHOE OMKUCAHUE CBOMCTB
MOJIeJIEl U AITOPUTMOB UMEET OYEHb BBICOKYIO CAMOCTOSITENbHYIO IIEHHOCTb.

Hauaneubie Bepcum cioBapst WikiGRAPP u samuknonenuun WEGA
MPONLIU TOCyAapCTBEHHYIO peructpanuto B 2013 rony [17, 18], u 1o HacTosmero
BPEMEHU pa3pabOTUMKU CUCTEM MPOAOHKAIOT HX COBEPIICHCTBOBATH WU
MOTIOJIHSTh, T0OABJISSE TPUMEPHO MO 6 HOBBIX TEPMUHOB B MecsIl. [loaToMy Kak
BECh CJIOBaph WJIM BCIO SHIMKJIONEAMIO IIEJIMKOM, TaK M KaXIYI0 OTIACIbHYIO
CTaThIO CJIOBAPS WM SHIUKJIONEANH MOXHO OTHECTH K TaK HA3bIBAEMbIM >KHBBIM
nyonukarusam [ 19]. B 2024 rony cuctemsl (C10Baph U SHIMKIIONENS ) CYMMapHO
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MOABEPrajiCh B CPeAHEM 3 M3MEHEHUSIM B JI€Hb, U K HACTOAIIEMY BPEMEHHU
KaXKJ1asl U3 CUCTEM CTajia COJEPKaTh MOPSAKA 5 ThICAY CTaTeH.

Coznan mporpammubiii koMmiuiekc Wiki2TeX [20], momaaep>kuBaromiui
paboTy co cioBapém u 3HIMKIONeaue. OH Mo3BoJIIeT CTpouTh Habop TeX-
JIOKYMEHTOB, oOpasyromux oddaaiiH Bepcuto 0a3bl TaHHBIX BUKH, IOCTPOCHHOM
¢ noMmomipto MediaWiki, a Takke BBINOJIHATH M OOpPaTHYIO OINEpaIuio —
npeodpa3oBeiBaTh TeX-mokymeHThl B ctatbi MediaWiki u 100aBiasiTh UX K
3aJJaHHOW BUKW.

B nauane 2025 rona BbImen «AHTIO-pYCCKHI clOBaph Mo rpadam ms
nporpaMmucTta» [21], KOTOpBI OTpa)kaeT TEKyIIee COCTOSIHUE CJIOBaps
WikiGRAPP u sunukinonennty WEGA U IODOJHUTEIHLHO OXBAaThIBAeT 0Oojee
1000 HOBBIX TEPMHHOB I10 CPABHEHUIO C COOTBETCTBYIOIIEH YacThIO CIoBaps [7],
MOATOTOBJIEHHOTO0 Ha 6a3e 3tux cucreMm B 2011 romy. I'oToBUTCS K HM3HaHUIO
Takxe «Pyccko-anrnuiickuii cioBaphb no rpadam i MIpOrpaMMHUCTay.

Ha ocHoBe aTpuOyTHpOBaHHBIX HEpApXUUECKUX IpadoB ¢ mopramu [22, 23,
24] Hayatbl paboThI MO pa3zpabOTKEe METONOB U CPEJCTB MOAIEPKKU HArJIsHOM
BU3yalIM3aluu TpadoBbIX Mojesed OoybLIIOro pa3Mepa M MOJHOLEHHOU
JTUHAMUYECKOM  BU3yalnu3aluu  rpadoBbIX  MOJENEM U alJrOpUTMOB,
IIPE/ICTABICHHBIX B CIOBape W sHUUKIONeaAnH. Ha Ham B3ruisia, BO3MOXHOCTD
BU3YalIM3UPOBATh IpaoBYI0 MOJENb, a TakKe HaOMIoAaTh 3a Mpolieccamu eé
GYHKIIMOHUPOBAHUS U PAOOTHI aJITOPUTMa HA ITOW MOJICTH Yepe3 TUHAMUKY e
W3MEHEHHH MO3BOJIUT MPOTPAMMHUCTY OBICTpEE U TITy0Ke TOHITh Ha KOHKPETHBIX
npuMepax CMBICI MOJEIW U anroputma. M B 3TOM IUIaHE IUHAMUYECKYIO
BU3yanu3anuio GyHKIUOHUpOBaHUS TpadoBoit Momenun u paboThl rpadoBOrO
aIrOpuTMa HENb3s 3aMEHUTh HHUKAKMUMH TEKCTOBBIMM ONUCAHUSIMU H
nosicHeHusiMd. Ilpu 3ToM, Ha Haml B3MJISJ, BO3MOXHOCTh IOJIb30BATEIIA
yOpaBiIsATh HE TOJIBKO TMPOIECCOM IMPOCMOTpa aHUMALMKM  (HAmpuMmep,
OCTaHAaBJIUBATh €€, MEHSITh CKOPOCTh TTOKa3a, TPOCMATPUBATh MTPOIECC AHUMAIIUU
KaK BIIEpe]l, TaK M Ha3aJ), HO U MPOIECCOM CaMOM JUHAMHYECKON BU3yaIU3alUH
(HampuMep, U3MEHSITh BXOJIHYIO TpadOBYI0 MOJEb, €€ TPOMEKYTOUHBIN BU/I, a
TaK)kK€ MHOXECTBO JIEMOHCTPUPYEMBIX COOBITUH W HUX  BHU3yaJbHBIC
MpeACTaBJICHUs]) B OOJIBIIMHCTBE CIIy4a€B MOXET CYIIECTBEHHO YMPOCTUTH
MOJIK30BATEII0 3a/lauy MOHUMaHUs rpadOBbIX MOJIENICH U aJTOPUTMOB, a TAKXKE
OLIEHKY HMX MPUMEHUMOCTU MJI1 PEIICHHS] €ro KOHKPETHBIX 3aaad. OAgHako, K
CO’KaJICHU0, BCE HAIIIM MOMBITKH MOTYy4uTh OT PH® puHaHCcOBYIO MOgaepKKy Ha
paclIMpeHne CI0Baps U SHIUKIONEANN BO3MOXKHOCTSIMH CO3/IaHUS U TOAICPKKU
MHTEPAKTUBHBIX WUIIOCTPALMI [TOKA HE YBEHYAJIUCh YCIIEXOM.

ABTOpBI OJiarolapHbl BCEM KOJUIETaM, KOTOPbIE€ MPUHUMAIH y4acTHE B
paboTax, pacCMOTPEHHBIX B CTaTheE.
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