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O cxojacTBE Be0-caliTOB

A.A. ITeunuxoB’, A.C. TosioBun!

L @eoepanvuviii uccnedosamenvckuii yenmp "Kapenvckuii nayuniii yenmp
Poccuiickon akademuu nayxk"

AnHoTanus. PaccMatpuBaeTcs mMoaxo/1 K UCCIICIOBAHUIO CXOJICTBA BEO-CalTOB C
ucrnosb3oBaHueM KoJIMOropoBCKOW CIOKHOCTH UM HOPMAJIM30BAaHHOTO PACCTOSHUSA
cxatus. OnuMcaHO NMPUMEHEHHE JAaHHOTO MOJAXO0Ja K aHaM3y TaK Ha3bIBAEMOTro
«MHOXECTBa CAaWTOB OOOJOYKW» HA MPEAMET CXOJICTBA €ro CalToOB C calTaMu
[IEJIEBOTO0 MHOXKECTBA KOHIIENTYaJbHONH MOJIETH TeMaTH4ecKoro ¢parmenta Beba.
[IpoBeneHHBIE HKCIEPUMEHTHI MOKA3bIBAIOT OIPEACIICHHBIA MOTEHLHUAT TaKoro
MOAX0/1a, HO TMPHU OTOM CTaBAT PSAJ BOMNPOCOB, ONPEACIAIONIMX JaIbHEHIINE
HaIpaBJIECHUs UCCIEAOBaHUM.

KiroueBrblie cioBa: KoiMoOroposckast ClI0)KHOCTh, HOPMAJIM30BAHHOE PACCTOSTHHE
cKatus, BeO-caiiT, CXOACTBO 0OBEKTOB, KOHIICTITYallbHAsI MOJIeh parmeHTa Beba.

On the similarity of the websites

A.A. Pechnikov?, A.S. Golovin?

1 Karelian Research Centre of the Russian Academy of Sciences

Abstract. We consider an approach to the study of the similarity of websites
using Kolmogorov complexity and normalized compression distance. The article
describes the application of this approach to the analysis of the so-called "set of shell
sites” for the similarity of its sites with the sites of the target set of the conceptual
model of the thematic fragment of the Web. The experiments show a certain potential
of this approach, but at the same time raise a number of questions that determine the
future direction of research.

Keywords: Kolmogorov complexity, normalized compression distance, web site,
the similarity of objects, conceptual model of the Web fragment.

BBenenue

MHorue BeO-caiiThl MOXO0XH JAPYT Ha Jpyra, 0oCOOCHHO CalThl OpraHU3aIui,

3aHUMAIOIIUXCSl OJIMHAKOBOM JAESATEIBbHOCTBIO, OJHAKO HEKOTOpBIE CalThl Oolee
IIOXO0KH, YeM JApyrue. Mbl He HIEM CXOACTBA BO MHOI'MX KOHKPETHBIX IPH3HAKaX,
KOTOpPbIE ObLITM OBl aKTyaJIbHBI JUIs Kiaccuukanuu BeO-caiiToB [1-3]. XoTenock Obl
HAalTU OJHY OOOOIIEHHYI0 XapaKTEPUCTHKY,
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pa3MYHBIX BIMSHHA TPHUMEPHO TaK, KaK 3TO OIUCBHIBACTCS B OOIICH TCOPHUH
101001, OCHOBAaHHOM Ha MepexoJie OT OOBIYHBIX (PU3UUCCKUX BEIUYHUH, BIHSIONINX
Ha MOJCIUPYEMYIO CHUCTeMYy, K OOOOIIEHHBIM BEJIMYMHAM KOMIUICKCHOTO THIIA,
3aBHCSINNX OT KOHKPETHOM MPUPOIBI UCCIIeAyeMoro mpoiiecca [4].

B03MOXHBIM ~ HampaBJICHHEM  TaKUX  HMCCICIOBAHHMHA  IMPEICTABISACTCS
UCIIOJIb30BaHUE HOpMayM3oBaHHOTO paccrosiHus cxarus (Normalized Compression
Distance — NCD) [5], 6a3upyrorierocs, B CBOIO 04epe/ib, Ha TEOPETUICCKOM IMOHSATHH
Konmoroposckoii cioxuocTr [6]. TToka3aHo, 4To 3Ta XapaKTepUCTHKA CXOJCTBA
paboTaeT B caMbIX pa3HbIX 00JACTSIX TPUMEHEHUS, TaKMX KaK aBTOMATHYECKOEC
KOHCTPpYUpOBaHUE JiepeBa (UIOreHe3a Ha OCHOBE IIEJBIX MHUTOXOHIAPHUATBHBIX
TCHOMOB, KJIACCU(UKAINA MY3BIKAJIbHBIX JKaHPOB, aHAJIM3 TEKCTOBBIX JTAaHHBIX B
3aavax odecneueHus kuoepoezomnacuoctu [7-9].

[IlpuMeHeHHe TakKoro Moaxoja B BeOOMETpPHKE MOKa IOPOXKIAET Topasio
OOoJIBIIIE BOMPOCOB, YEM HMEIOIIUXCS Y HAC OTBETOB, XOTS W JAET ONpE/ICICHHBIC
Haaex bl [10].

MpbI TONUIM TIO MYTH CO3JaHUS MPOTPAMMBI, PEATU3YIOIIeH ITOT MOAXOJ, YTO
MO3BOJISICT MPOBOJUTH IKCIEPUMEHTHI M IBITAThCS Oosiee 4ETKO (HOPMYTHPOBATH
BO3HUKAIOIINE BOPOCHI X OTBETHI HA HUX.

3mech MBI ONUIIEM TPUMEHEHHWE JIaHHOTO TMOAXO0Ja K aHalu3y Tak
HA3bIBAEMOT0 «MHOXKECTBA CAaWTOB OOOJIOYKU» Ha MPEIMET CXOJICTBA €ro CaWTOB C

caliTaMH 11€JICBOTO MHOXKECTBA KOHIETITYaJIbHON MOJIEIIM TEMAaTUUECKOTO (hparMeHTa
Beoba.

1. MHO0KeCcTBO CaiiTOB 000/10UYKH KOHIENTYAJbLHON MO/1e/IH
¢pparmenTa Bebda

Kpatkoe omnucanue KoHIENTyadbHONM Moaenu @parmMenta Beba paHo,
Hanpumep, B [11]. PermamenTtupyemsbiii caidt — 3T0 oOQUIMANBHBIA BeO-cailT
OpraHM3aliM, IJIs KOTOPOTO CYIIECTBYET HOPMATUBHBIA aKT, ONPEACISIOIMUN Lenu
€ro CO3/laHusl, CTPYKTYPY, OCHOBHBIE pa3zelibl, IpaBUjla HAIOJHEHUSI U OOHOBJICHUS
uH(pOpMaIi, OTBETCTBEHHBIX JIUII U T.JI.

Pernamentupyemoe TemMaTH4ECKOE 1I€IEBOE MHOXKECTBO | — MHOXECTBO
pPErilaMeHTUPYEMbIX CAMTOB OJIHOM TEMAaTUKH (HalpuMep, CaWThl YHUBEPCUTETOB
Poccun). ConyrcTBytomiee MHOXKECTBO U — 3TO MHOKECTBO CAalTOB, HE BXOSIIUX B
1IEJIEBO€ MHOKECTBO, HAa KOTOPbIE CYIIECTBYIOT CCHLIKH C II€JIEBOTO MHOXKECTBA (U HE
(haKT, 94TO CYIIECTBYIOT OOpPaTHBIC CCHUIKH ).

Takum 0Opazom, KOHIENITyaJIbHasE MoJenb (pparmenta Beba — »3To BeO-Tpad,
BEpIIMHAMHU KOTOPOTO SBIIAIOTCS CalThl MHOXKECTB | 1 U, a 1yramu — runepcchbuikH,
COEUHSIONINE 3TU BEPIINHBI.

B cBoto ouepens U pa3zbuBaeTcst Ha TpU HENMEPECEKAIOIMIMXCS TTOIMHOKECTBA:

B — MHOXeECTBO caliTOB OMMKAMIIMX OKPECTHOCTEH CaWTOB IIEJIEBOTO
MHOKECTBa (Hampumep, cailT akynbTeTa Mo OTHOILIEHHUIO K CAaliTy YHUBEPCUTETA),

K — MHO>eCTBO CaliTOB-KOMMYHHUKATOPOB (caiiThl n3 U, Ha KOTOpBIE ClIENaHO
MHOT'0 CCBUIOK C CaliTOB T W/WJIM MHOTO CCBUIOK C HUX Ha CalThI T),
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S — MHOXXECTBO CaMTOB O0OJOYKHM, HE SIBIISIONIMECS caiTamMu OV KaHIINX
OKpPECTHOCTEH Wi BeO-KoMMYyHHKaTopamH, To ecth S=U\(BUK).

Ongna u3 mpoOieM peanu3alvd KOHIENTyaJbHONM MOJeNu g 3aJaHHOTO
IIEJICBOTO0 MHOXKECTBA 3aKJIFOYAETCS B TOM, YTO CAaHTOB 00OJOYKHM OUYEHb MHOTO, B
COTHU W TBHICSYU pa3 OoJIbIlle, YeM CAHTOB IEJIEBOIO MHOXECTBA, U JIAJICKO HE BCE
OHM WMCIOT OTHOIIICHWE K KOHIENTyaJlbHOH Momenw. Cremyer cka3aTh, 4TO B
OONBIIMHCTBE Cy4aeB 3T0, Kak W B [12] «... caiiThl McHee H3BECTHbIC, MCHEE
HAIOJIHEHHBIC COJICPIKAHUEM», a «... B HHTEPHET-KaTajorax peJakTophl OMUCHIBAIOT
B OCHOBHOM M3BECTHBIC W/WIIM OOraThie COACpKaHUEM calThl». Kak mpaBuiio, Takue
CaiThl B paMKaxX KOHIICNITYaJIbHOH MOJEIHU SBIISIOTCS «BUCSYMMK» BEPIIMHAMHU, HE
UMEIOIIUMH CCBIJIOK Ha CalThl LEJICBOr0 MHOXECTBA W HE IPEICTaBIISIONIMMHU
IPEIMETHOrO HHTEpECa.

[TosTomMy X0Tea0ch OBl YK€ Ha Ha4aJlbHOM 3Talle IOCTPOCHHUS OCTABUTH TOJIBKO
TE CalThl S, KOTOPBIC IOXOXKMW» Ha CAMTHI IEJIEBOr0 MHOXECTBA, YTO MO3BOJISACT
CYIIECCTBEHHO SKOHOMHUTD BBIUYHCIUTEIBLHBIC PECYPCHI B JaIbHEHIIICM.

2. O KoamMoropoBckoii ¢J105KHOCTH U HOPMAJIN30BAHHOM
PACCTOSTHUHU CoKATHUS

Jlangum B crienmyromux — ABYyX —a03amax  0e3  KaBBIUCK  OMpPECIICHHE
KommoropoBckoit ciioxHOCTH B TOUHOCTH 110 [ 13, c1p. 23].

CriocoboM omnucanus, WIH JSKOMIIPECCOPOM, MbI Ha3bIBIM TPOU3BOJBHOE
BBIYMCIIMMOE YacTUUHOE 0TOOpakeHHue D u3 MHOKECTBa JABOMYHBIX CJIOB = B ceOsl.
(Berancnumocts oToOpaskenust D o3HavyaeT, 4To €CTh aIrOPUTM, KOTOPBIM MPUMEHUM
K CJIOBaM M3 00JlacTh ompenesieHus oTtoOpaxeHuss D v TOIbKO K HUM; pe3yibTaT
NpUMEHEHHs anroputMa K cioBy X ectb D(X).) Ecmu D(y)=X, roBopsTr, 4To Y
ABJISIETCS ONMCaHueM X Tipu criocobe omucanust D. [{ns kaxmoro criocoda onvcaHus
D MBI onpefiensieM CII0KHOCTh OTHOCUTENIBHO ATOTO CIoco0a OnucaHus, mosaras eé
paBHOM jqmHe Kpatyaiiniero omucanus: KSp(x) = min{l(y)|D(y)=x}.

[Ipu 5TOM MHHUMYM ITyCTOTO MHOXECTBA CUUTACTCS PABHBIM 0. ['0BOpAT, 4TO
cioco6 omnmcanus D1 He Xxyxe cmocoba omnucanuss D2, ecnu wHainércs Takas
KoHcTaHTa C, uT0 KSp1(x) < KSp2(X)+C m1st Bcex cioB X. Crioco0d omucaHus Ha3bIBatOT
ONITUMAJILHBIM, €CIIM OH HE XYK€ JII000T0 IPYroro crocoda OnmvcaHwsl.

Tenepp 3adukcupyeM HEKOTOPBIM (HE 00s3aTEbHO ONTUMAJBHBINA) CIOCOO
OTHUCaHUs, ¥ CIIO)KHOCTH CJIOBA X OTHOCHUTEIHHO ATOTO CIIOCO0a OMMCcCaHusl 0003HAYUM
K(x). B manpHeiieM Mbl OyieM e CYUTAaTh PABHOM YUCITy OUTOB B C)KATOW BEPCHH X,
a B KadecTBe oToOpaxkeHus D OynmeM HUCMOJIb30BaTh CTaHAAPTHBIE MPOTPAMMBI-
apXUBaTOPHI.

ITycts Yy — eme omuHo aBoumyHoe cjioBo. Crenys [5] obosmaunm K(X|y)
MUHUMAJIbHOE KOJMYECTBO OMTOB, HEOOXOIMMBIX JJII BOCCTaHOBIICHUS X w3 Y. Jlys
70001 TTapbl CTPOK X U 'Y MOXKHO OTPEEINTh HOPMAJTU30BAHHOE PACCTOSTHUE CKATHUS
KaK
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NCD(x,y) = K] y). Ky 1 %)}
’ max{K(x),K(y)} '

['pyOo TOBOpsi, nBa OOBEKTa CUMTAIOTCA ONM3KUMH, €CIH MBI MOXEM
3HAYUTENbHO "CXKaTh'" OJMH U3 HUX, YUYUTHIBAs MH(POPMAIMIO, COACP)KAIIYIOCA B
APYTOM; UJesl 3aKJII0YaeTCs B TOM, YTO €CJIH JBa OOBEKTa JOCTATOYHO MOXOXKH, TO
MBI MOKEM 0oJiee KpaTKo OMUCaTh OJAWH U3 HUX, YUUTHIBAsS APYTOM.

B [14] noxa3bIBaeTcsl TeOpeMa 0 CUMMETPUH aIrOPUTMUYECKON MHOpMaIuH,
CIICICTBUEM U3 KOTOPOH sABJsieTCS npuMepHoe paBeHcTBO K(x|y)~K(yx)—K(y), 3mech
yX 0003Ha4YaeT KOHKaTeHAI[MIO0 TBOMYHBIX CTPOK Y U X.

Torpa xak B [9], ¢ ydyeToM TOro, uro Ha mnpaktuke K(xy) = K(yx), nus
MPUOJIMKEHHBIX BBIYMCICHUH, TPOBOAUMBIX B AanbHeieM, NCD moxHo 3anucarhb
TaKk

NCD(y) - KON =MIKO.KG} )
P max{K() K} |

Paccrossaue NCD(X,y) cMMMeTpHYHO, aKCHOMBI TOXXIECTBA M TPEYroJIbHUKA
TaK>K€ BBIITOIHSIOTCA.

3. O0 ogHOM cnioco0e BbIYMCIEHHSI HOPMAJIU30BAHHOTO PACCTOSTHUU
c:KaTHs J1Jis caliTOB

OnumieM OAMH U3 CHOCOOOB BbIYMCIEHHUS paccTossHUS (1) Mexay aByms
catamMu. Bo3pMeM nBa calTa M CKa4aeM y KaXKJIOr0 IO HECKOJBKO CTPAaHML,
KOTOpBIE 00beAMHUM B (hailsibl B hopmate *.tXt. D10 caMblif IPOCTON U UHTYUTUBHO
MOHATHBIA BapHaHT, MOCKOJIBKY TEKCTOBBIM (paiijl CONEPKHUT MOCIEA0BATEILHOCTh
CUMBOJIOB, OOBEAMHEHHBIX B CTPOKH, M B ITOM CMBICJIE Haubojiee OJM30K K
OouHapHOMY (hailry, KOTOpBIM, B CBOI OUYepelb, MOXET HHTEPIPETUPOBATHCS Kak
JIBOWYHOE CJIOBO.

Beimonnum cxkatue 3Tux (dailyioB, Hampumep, apxuBatopoM RAR 5.50
(https://www.rarlab.com). O6bem RAR-apxuBa caiita ¢ HOMEPOM | TIPUHUMAETCS B
kayectBe K(i). Konkarenanuoo (aiioB s CaiTOB ¢ HOMEpaMH | M | MPOU3BEICM
MPOCTBHIM OOBEAMHEHUEM COJEPKUMOTO (DaiJIOB C MOMOIIBIO peJaKTopa TEKCTOB,
0o0beM RAR-apxuBa o0beaunenHoro daiina paser K(ij). [To dpopmyse (1) Beraucianm
NCD(i,j) — paccTosiHue Mex 1y caiTamu I H |.

B kadecTBe mpuMepa BO3bMEM IEpBbIe CTpaHMIbI caiToB WWw.Krc.karelia.ru
(Kapenbckuii  nHayunbii  1nentp PAH), keldysh.ru (Muctutyr npuknagHoi
matemaTrku uMm. M.B. Kennpeiima PAH) u pecypca ¢ URL agora.guru.ru/abrau2018
(Koudepentus «Hayunbiii cepuc B cetn MuTepHeT-2018»). PaccrosiHus Mexmy
HUMH TTPOWLTIOCTPUPOBAHBI Ha puc. 1.
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www.krc. karelia.ru

0,914
0,969
agora.guru.ru/abrau2018
0807
keldysh.ru

Puc. 1. Paccrosauss NCD mexay TpeMs cTpaHHUIIaMHU.

Bonpockl 0 TOM, CKOJIBKO CTpaHHI] CaiiTa HaJ0 CKadaTh Jid MOJYyYECHUS B
HEKOTOPOM CMBICJIE aJIEKBATHBIX PE3YJIbTAaTOB, a TAKXKE 4YEM MpeacTraBicHue txt
npeanodyTuTenbaee (nim xyxe) html, moka octaBUM OTKPBITBHIMH.

4. OO onpeneieHMH CXOACTBA CANTOB 00010YKH U CAliTOB 11€J1€BOr0
MHO’KECTBA

PaccmotpuMm  crnenyromyro  Ipouenypy  ONPENENeHHs CXOACTBA  CalTOB
000JIOUKH U 1eJIeBOro MHOecTBa. [locTpouM mpoBepoyHOoe MHOXKECTBO caiiToB AD
Kak oObeauHeHue AByX moamHoxkecTB A u D, mpuuem B mOIMHOXECTBO A BXOMST
HEKOTOpbIE (BO3MOXHO, BCE) CAMTHI IEJIEBOI0O MHOXECTBA, a B IMOAMHOXECTBO D
HEKOTOpbIE CAalThl 000JOYKH, OYEBUTHO HE CXOKHE C CATaMU LIEJIEBOTO MHOYKECTBA.

Jliis caiitoB, BXomsammx B AD, moxkHo nmoctpouts Matpuiy {NCD(i,))}, i,je4D.
OCHOBHBIM CBOMCTBOM MPOBEPOYHOIO MHOXECTBA JOJHKHO OBITH €ro pa3dueHue
OJTHUM U3 METOJIOB HEpapXMUeCKOM KIAcTepu3allud IO BbIUKUCICHHOW MaTpHIIe
paccrostauii {NCD(i,j)} He MeHee uem Ha 2 KiacTepa, MPHYEM B OJMH KIacTep
JTOJIKHBI TIOTIACTh BCE CAMTHI U3 A, a BO BCE OCTAJIbHBIE KJIacTephbl — calThl U3 D.

Tenepp m00aBUM K TNPOBEPOYHOMY MHOXKECTBY MCIBITYEMBIH CcalT X U3
MHO’KECTBa-000JIOUKH, HE BXOJSAIIMN B TMOJMHOXKECTBO B W BBIYHUCIUM MATPUILY
{NCD(i,))}* nnsa mHOX)ecTBa ABUX.

Pemaromiee nmpaBuiio cxoacTBa cHOpMyIHPYEM CIASAYIOLUIIM 00pa3oM:

- eciu B pesynbraTe kiaacrepuzanuu mo Matpuiie {NCD(i,j)}" caiit X monamaet
B OJIMH KJIacTep C calTaMu U3 A (Jaxe eciid OHU pa3o0bloTcs Oosee ueM Ha OAUH
KJIaCTEp), TO OH CXOXK C CaTaMU LEJIEBOT0 MHOKECTBA,

- €CJIM K€ CalT X MOMaJeT B KJIacTep ¢ cadtaMu U3 D, To OH HECXO0XK C cailTamMu
LIEJIEBOIO MHOKECTBA.
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5. IlporpamMHas peanu3anus

PaGouass Bepcust mporpamMmbl, peajHM3yIOIIed OMHCAHHBIE BBILIIE CIIOCOOBI
IIOCTPOEHUsI MAaTPHIIbl PACCTOSTHUN M UEPAPXUUECKON KIIACTEPU3ALMH, HAXOJUTCS B
OTKPBITOM JI0cTyre o azapecy http://kolmogorov.boincfast.ru. ITpuBoautcs mpumep
aiiia KICXOTHBIX JAHHBIX CO CITUCKOM caiiToB B (hopmate *.XIS. MoxHO yka3ath, B
KaKoOM BHJIC CKauMBalOTCs M 00pabaThIBAalOTCS CTpaHMIbl caiita (*.txt mwam *.html) u
KOJIMYECTBO 00padaThIBAEMbIX CTPAHUII.

[locne 3arpy3ku  (Qaiina HMCXOAHBIX  JIAHHBIX  CTPOUTCS  MaTpHIla
HOPMAJIM30BAaHHOTO PACCTOSIHUM CXKaTUA MEXAY calTaMu, KOTOPYIO MOXHO
3arpy3uTh Ha JIOKaJbHBIA KOMIBIOTEp AJsl JanbHeimer oopabotku. Ilpu sTom Ha
SKpaH BBIBOAUTCS CIIMCOK CAaUTOB C YKa3aHUEM YCIEUIHOW 00paboTKH, TMO0 OMIMOKH,
0 KOTOpOi caiiT He ObLT 00paboTaH (He 00pabOTaHHbBIE CAaThl HE BOMAYT B MAaTPUILY
paccTosTHUM ).

[TosmyuenHass MaTpuIa MOXKET ObITh MCIOJIb30BAaHA 3/1€Ch K€ JUISl TIPOBEIACHMUS
DKCIIEPUMEHTOB 10 HWEPApXUYECKOM KIACTEpH3alMUd C YKa3aHUEM KOJUYECTBa
KJIACTEPOB U METOJOB UX IIOCTPOCHHSI.

6. DxcnepuMeHT ¢ caiitTamu pparmenta Beda Kpbimckoro ¢geaepanbnoro
YHHBEpPCUTETA

OnunieM HeOOJIBIION, HO XapaKTEpHBI SKCIEPUMEHT C ONpPEIeICHUEM
CXOJICTBa CalWTOB O0OJIOYKM W IEJIEBOIO MHOXKECTBa JJisi Mojenu (parmenta Beba
KppiMckoro ¢enepanbHOro YHHUBEPCUTETA, COCTOSILErO0 B CHIY MCTOPUYECKUX
PUYUH U3 IOCTATOYHO «MOJIOJIBIX)» BeO-CalTOB.

[leneBoe MuoxecTBO Kprimckoro ¢enepansHoro ynuBepcuteta (KOY; na 05
anpensa 2018 r.) cocrout npumepHo u3 120 caliToB, cpeid KOTOPBIX OGHUIIMATBHBIHN
caiit KOV, cailTbl CTpYKTYpHBIX MOJApa3AeTeHU 1 (UITHATOB, TEMATUYECKUE CANTHI,
CalThl *KypHaioB W KoHpepeHuuit u ap. KonnuecTBO BHYTPEHHHMX THIEPCCHUIOK,
CBSI3BIBAIOIINX 3TU caiiThl, mpubmmkaercs K 1300. O6miee KOTMUeCcTBO TUIIEPCCHIIOK,
caenanHbix ¢ caiitoB KOV nHa 660 caiitoB 06omouku — okoso 4000.

Mps1 copmupoBaiy MOAMHOKECTBO 4 TPOBEPOUHOTO MHOXKECTBA U3 18 caiiToB
LIEJIEBOIO MHOJKECTBA, BXOJAIIMX B HauOoiee KpyNHBbI KiIactep B Cllydae
HUEpapXU4ecKoro pasz0MeHuss Bcero meieBoro MHoxectBa: KOV  (cfuv.ru),
TaBpuueckas axamemus (ta.cfuv.ru), Ilpumemnas komuccus KDY (abitur.cfuv.ru),
Hayunpiii moptan (science.cfuv.ru), Menmunuuckuii komiemk (medcoll.cfuv.ru),
TaBpuueckuit komiemxk (college.cfuv.ru) u T.1.

B noaMuoxectBo D Obuin BiItOueHbl 4 caiiTa, 3aHUMAIOLIUE BEIYIINE
MO3UIIMHU 110 YUCITY CChUIOK, CI€JIAHHBIX Ha HUX C CAalUTOB 1eieBOro MHokecTBa KOY
U U3BECTHBIC 1O WX aapecam (Www.google.com, connect.mail.ru, share.yandex.ru,
www.livejournal.com).

I TECTOBOTO MHOXXECTBAa OBUIM TPOM3BOJBHBIM 00pa3zom oToOpaHsl 950
CaliTOB U3 CIUCKa CaliTOB 0OOJOYKHU: Ha 3Tare 0TOOpa U3BECTHBI TOJHKO JOMEHHBIC
MMEHa CaiiToB, a HE WX Ha3BaHMUI. 3aTeM CaUTBhl «IPSIMBIM ITPOCMOTPOM»
UIECHTU(OUIIUPOBAINCH IO HA3BAHUSAM M CXOJICTBY C CalTaMH IE€JIE€BOTO MHOYKECTBA.
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CaMo yCTaHOBJIEHUE CXOJICTBA, KOHEYHO, HOCUT CyOBEKTHBHBIA XapaKTep, CAlT By3a
UACHTUPUIUPYETCS KaK OYEBUHO CXOJHBIN, CAUT OMOIMOTEKN BUIUMO TOXE, a BOT
CalT OJIMMIMAMBI MO TPOrPAMMHUPOBAHHIO HE BCerja. TeM He MeHee, KaK eCTh, Tak
€CTh, U1 TIOCTPOEHHOE TECTOBOE MHO>XECTBO COJEPKUT 19 HECXO0XKHUX M 25 CXOKHX
caiitoB (6 caiiToB U3 50 oka3anoch HEPAOOTAIOIINMHU ).

s cnyyas ckauuMBaHus 10 1 CTpaHHIle ¢ CAalTOB MPOBEPOYHOTO M TECTOBOIO
MHOKECTB TMOJY4YCHBbl CIEeAyIoIue pe3yiabrarsl. M3 44 caliToB mpaBUIIbHO OBLIH
uneHTuunuponad 31 cailiT, mpu 3TOM Bce 25 HECXOKUX CAUTOB ObUIH ONPEICTICHBI
KaK HECXOXue, a U3 19 cxoxux caToB 6 ObUIH WAECHTU(DUIIMPOBAHBI KAK CXOXHE U
13 kak Hecxoxue.

Jns cnydas ckauuBaHus 1o 10 cTpaHull ¢ KaXJA0ro caita Bce 25 HECXOXKHX
caiiToB OBLIM OIpeACICHB KaK HecXoxue, a u3 19 cxoxux caitoB 10 Obumm
UIECHTU(UIIUPOBAHBI KAK CXOKHE U 9 KaK HECXOXKHE.

OTMeTnM, 4YTO pe3yJbTaThl HEIUIOXME U  HAOMIOJaeTCs  HEKOTopas
MOJIOKUTENIbHAS  JUHAMHKAa pe3yJbTaTOB B CIydae YBEJIMYECHUS TITyOUHBI
CKAUMBaHUSI.

7. T'nyOuHa ckaunBaHUA

3mech MBI YK€ TEPEXOJIUM K HepeomMy OYCBHIHO BO3HUKAIOIIEMY BOIIPOCY.
OTBeTa Ha HEro IOKa HET, HO €CTh HEKOTOPHIE COOOpPaKEHUS W Pe3yJbTaThl
OKCIIEPUMEHTOB.

[Tycte K(s(M)) — oObem apxuBa caiita S, ¢ KOTOpOro ckadyaHo M crpanui, a
K(s(M+1)) — o0bem apxuBa 3TOro *e caiTta, ¢ Koroporo ckadyana M+1 crpanuna.
Torma wmoxuo Bbeuucauth NCD(S(M),S(M+1)) — paccTosHue MEXAy JIByMs
BEepCUAMH caiToB, omimuaronuxcs Ha 1 ctpanuy. [Toctpoum psg NCD(s(1),5(2)),
NCD(s(2),5(3)), ..., NCD(s(M),S(M+1)), ... u mnocMoTpuMm ero Trpaduk s
HMHcTuTyTa NPUKIIAIHBIX MaTeMaTndeckux nccienoBanuii Kapam PAH (cm. puc. 2).

Puc. 2. Psn NCD nans 1000 ctpanuig caiira.
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HuTepecHo, 4TO «BBIOPOCH Ha 375 CTPaHHMIIE cairta
(http://mathem.krc.karelia.ru/info/gost_7.32-2001.html) umeer oyeHr mpocToe
o0wsicaeHue — 310 'OCT, pa3melneHHbIi Ha caiite B popmare html.

HeoOxomumo uccaenosats nopenenue psma NCD(s(1),5(2)), NCD(s(2),5(3)),
..., NCD(s(M),S(M+1)), ... Ha cTpeMJICHHE €ro 4YICHOB K HYJIIO ¢ poctoM M u
BBIYMCICHUIO HEKOTOPOH ONTHMAJIbHOW TOYKH OCTAaHOBA CKaYMBaHUS («Majo
CKauuBaTh — HEAICKBATHO, MHOT'O CKaYMBATh — 3aTPATHOY).

8. Apyrue Bonpocsbl

Bmopou Bonpoc. UTo [0KHA MpeNCcTaBisATh coOoil (mepBasi) cKayaHHas
cTpanuiia caiita? — Mnu B Oosee o01ieM BapraHTe: YTO JTOJKHBI IIPEICTABIATH COOOM
JTAaHHBIE O caiiTe, coOupaemble IS JadbHEUIIEro PelIeHus 3aa4u CXOACTBE CalTOB?
CranpaptHeie  Opay3epbl M CHEUUATM3UPOBAHHBIE MPOrpPaMMbl  CKAYMBaHUS
MpeayiaraloT Ha BbIOOp pa3iWyHble BapuaHThl. Hampumep, Kpome TEKCTOBOTO
MPEACTABJICHUS] BO3MOXKHO COXpaHEHHE BeO-CTpaHWIBI B Buae (aita c
pacmpeHreM *.htm W CBSA3aHHOM C HUM IalKd, B KOTOPYIO OYIyT MOMEIIEHBI
OTHOCSIIHECS K CTPAHUIIE N300paXKEHUS U CTUIIH.

Ho Ttorpa Hamo wuccienoBaTh mpemuii BOIPOC: KaKUM O0pa3oM Mamky c
daiimom *htm wu cCBA3aHHYIO ¢ HHUM TaNKy MW300paKEHUW U  CTHIIEH
MHTEPIPETUPOBATH KAK IBOMYHOE CJIOBO?

Yemeepmutit BONPOC: MOXKHO JIM BHIOpATh HAWIYUIIMM apXUBATOP, U KaKUMHU
CBOMCTBaAaMHU OH JIOJDKEH o0sanarh? [lo moBoay «HaWIydllero» apxuBaTopa OTBET
JAJIEKO He o4eBUJIeH. 110 MoBOay €ro cBOMCTB HaJ0, O KpalHEN Mepe, UCCIEN0BATh
CBOMCTBa UJEMIIOTEHTHOCTH, MOHOTOHHOCTH, CUMMETPUYHOCTH u
TUCTPUOYTUBHOCTH.

Ilameui BONIPOC: YTO MPOUBOMIET, €CIIM MOAMHOXKECTBO A, c(hOpMUPOBATH U3
caiiToB 000JOYKH, OYEBHIHO CXOXHX C CalTaMHd I[eJIEBOIO MHOXECTBa? —
Bo3MoXxHO, pe3yNbTaThl yaydIlnaTcs?

U 310 maneko He BCe BOMPOCHI.

3akJIroueHue

Onucan moAXOJ K MCCIENOBaHMIO NpoOJIeMbl CXOACTBa BeO-CalTOB,
OCHOBaHHbIM Ha KOJIMOTrOpOBCKOM CIIOKHOCTH M HOPMAaJIM30BAHHOM pPAaCCTOSHUHU
cxatus. [Toka3aHa akTyalnbHOCTh MOJAX0Ja JJIs1 BEOOMETPHUUECKUX HCCIIEJOBAaHUM, B
YaCTHOCTH, JJIsl TOCTPOCHUS O0Jiee TOYHON M KOHLENTYaJbHOW MOJENU (PparMeHTa
Beo0a.

MoOXHO HaMeTUTh W JPYIME€ HANPABJICHHs MCIOJIb30BAHUS PE3YyJIbTaTOB
IPOBOAUMBIX HMccienoBaHui. OQHO U3 HUX HAaBESIHO «BBIOPOCOMY, NMPUBEACHHBIM B
pazzmene 7: BO3MOXKHO, TAKMM METOJOM MOYKHO OTBICKMBAaTh B3JIOMAaHHBIE HWIIU
YMBIIJIEHHO MCKa)KEHHbIE CTPaHMIBl CalTOB (aBTOp MOYKET BCIOMHHTBH Cilydau
JECATUJICTHEN JAaBHOCTH, CBS3aHHBIE CO CTPAHUIAMM Ha OQPUIMAIBHBIX calTax
BY30B, COJIEpKaIINe «(PEepMbD» CCHUIOK Ha MPOHOCANTHI).
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Pazpaborana pabGovast Bepcus TpPOrpaMMbl, TPEICTABICHHAS B OTKPHITOM
JOCTYIIE, U PEATM3YIOLIAsi OCHOBHBIE MOMEHTBI 3KCIIEPUMEHTANBHBIX UCCIEA0BAHUN
(https://kolmogorov.boincfast.ru).

DKCHEPUMEHTHI TOBOPAT 00 OINpEAeICeHHOM MOTEHIMANIE TaKOTO MOJX0Ja, HO
OpU 3TOM OOSI3bIBAIOT MOCTAaBUTh PAJ 3ajlay, CHOPMYIHPOBAHHBIX BBIIIE B BUJEC
BOIIPOCOB M MOMBITOK OTBETOB HA HEKOTOPBIE U3 HUX, MPEACTABISIONIUX OUYECBUIHBIC
HAIPaBJICHUS JAIBHEUIINX UCCIICIOBAHUM.

duHaHCOBOE oOO0eCleYeHne WUCCIAEAOBAaHUI OCYIIECTBISIIOCh W3  CPEACTB
denepanbHOrO OMO/KETAa HA BBIMIOJTHEHUE rocynapcTBeHHoro 3amanus KapHI[ PAH
(Uuctutryt npuknagHbix Marematudyeckux wuccieaosanuid KapHI[ PAH) u npm
dbunancoBoit noaaepxkke PODU (mpoekt Ne 18-07-00628 A).
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