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(57) M3zoOperenne oTHOCUTCS K OONACTH KOMIIBIOTEPHOH TEXHHKHU, B YACTHOCTH K CHOCO0aM OpraHu3aliiyi

CTPYKTYp XpaHEHHUsS IaHHBIX C IIOMOLIbI0 MHOTOCIOHHBIX TpadoB A CBsi3eld HHGOPMALMOHHBIX
cymHocTed. TeXHNIeCKUM pe3ynbTaToM SIBISIETCS MOBBIMICHNE 3()(GEKTUBHOCTH XPaHEHHS AAHHBIX C
MTOMOIIBI0 (POPMUPOBAHMS CTPYKTYPhI XpaHEHHsI Ha OCHOBAaHWM MHOTOCIIOWHOTO Trpada CBs3eld Mexmy
MH(OPMALMOHHBIMYU CYIIHOCTSIMHU. 3asiBICHHBIN Pe3yJbTaT JOCTUTAeTCs 3a CUeT crnocoda GopMUpOBaHUS
CTPYKTYPBI XpaHEHHUS JAaHHBIX, BBIOIHIEMBIH C TOMOIIBIO POIECCOPA BBIYUCIUTEIBHOTO YCTPOUCTBA U
COZIEpKAIINI ATaIbI, HA KOTOPBIX (POPMHUPYIOT MHOTOCITIONHBIH rpad) Ha OCHOBAaHHUH JAHHBIX, TIOJTy4aeMbIX
U3 Pa3IM4HbIX UCTOYHUKOB HH(OPMAIIMH, B KOTOPOM BEPUIMHAMHU KaXKAOTO CJIOS SIBISIETCS] HHpopManus,
OTHOCSINAsiCs K ONHOIM CyIIHOCTH, a peOpaMH - INaHHBIEC, CBSI3BIBAIOIINE CYIIHOCTH B KaKAOM CIIOE
rpada, mpudyeM KaxIblil ciiol rpada mpenacTaBiseT coOoi CBA3aHHBIA Tpad, cHOPMUPOBAHHBIN IO
JIAHHBIM OTJEIBHOTO HH(OPMAIIMOHHOTO NCTOYHHKA; OCYIIECTBISIFOT COMIOCTABICHHE BEPIINH B KaXKIOM
cioe rpada a1 BEIABIECHHUS pedep, CBA3BIBAIONICH CYITHOCTH B Pa3sHbBIX CIOSX MHOTOCIOWHOTO rpada;
OTIPEAEIIAIOT BEPIINHEI, COJeprKalie HHPOpPMaNnIo 00 OJHOH CYyITHOCTH B ITO MEHBIIIEH Mepe ABYX CIIOSX
MHOTOCJI0IHOTO Tpada, 1 BEIOIHSIOT POPMHUPOBAHHUE CyTNEpy3Jia C TOMOIIBIO 00bEIMHEHHSI YIIOMSHY ThIX
BEPIINH, TPUIEM yIIOMSHYTBIH Cynepy3el COIEPKUT CBI3aHHYI0 HH(OPMAINIO 00 OXHOH CYIIHOCTH H3
10 MEHBIIIEH Mepe NBYX HH(OPMAIIMOHHBIX HCTOYHUKOB.
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MIIK: GO6F 17/00; GO6F 17/30

CIIOCOBb U CHCTEMA ®OPMHUPOBAHHUSA CTPYKTYPHI JAHHBIX HA OCHOBE
MHOT'OCJIOMHOI'O ITPA®A

OBJIACTb TEXHUKH

[0001] 3asBICHHOE TEXHUYECKOE PELICHHe OTHOCUTCS K OONACTH KOMITBEOTEPHON TEXHHKH,
B YACTHOCTH K CIIOCO0aM OpraHH3aliy CTPYKTYP XPAHEHUS JAHHBIX C TTOMOLIBIO MHOTOCIOWHBIX

rpadoB s CBsi3el HH(POPMALMOHHBIX CYIHOCTEH.
YPOBEHb TEXHUKH

[0002] Jlns ananu3a rpadoB COLMATBHBIX OTHOIICHHN MEXKIY JIFOJbMU M OPTaHU3ALMSIMU U
NPUMEHEHUs1 TPpaOBBIX aJTOPUTMOB, NAHHBIE XPAHSIIUECS B PA3IUYHBIX HH(POPMALMOHHBIX
cucteMax mpeodpa3yrT B rpadoBYI0 CTPYKTYPY, TAE€ Y3JIbI — 3TO OOBEKTHI WIH CyOBEKTHI, a
peOpa — 5TO OTHOIIEHUS] MEKAY 3TUMH O0BEKTaAMHU WM CyOBbeKTaMu. 3a4acTyro nHpopmarms 0
OITHHX U TeX XK€ O0BEKTaX WM CYOBEKTAX XPAHUTCS B Pa3HBbIX MH(POPMALIMOHHBIX CHCTEMAX, HO
B K&XIOW KOHKPETHOH CHUCTeMe XpaHMUTCS HH(OPMALWs, PACCKa3bIBAIOINAs O CBOEM THUIIE
B3aMMOOTHOIIEHUH MEXAY JIOABMH M OpraHu3alMsAMU. [laHHbIE pa3IHUYHBIX B CUCTEMaX UMEIOT
Pa3HYyIO MPUPONY, KAYECTBO, MOJHOTY.

[0003] Uem Oonee MOJHYIO KapTHUHY CBSI3aHHOCTH MEXAY JIIOABMU M OPTaHU3ALUSMH MBI
MOKEM IOJIy4UTh, TeM Oojiee TOUHO OyayT cpabaTbiBaTh T'HIIOTE3bI, IpadOBbIE AJTOPUTMB,
npenckasaHus. Bo3HuKaeT 3amada  MOCTPOEHUs €OUMHOro rpada KIMEHTCKHX — CBs3eH,
O0BEeqUHSIOAsT BCE BO3MOJKHbIE MCTOYHUKH AaHHBIX. OObeIMHEHWE MAHHBIX W3 Pa3IMYHBIX
UCTOYHUKOB B OJHY 30JIOTYIO 3aIUCh MOXKET BBI3bIBATH MPOOJIEMBI, CBS3aHHBIE C TPYIHOCTSIMH
MaTyuHra (COMOCTaBJEHUs) CyliHOCTel (mpoduieit monel W opraHusanuii), mnpodiemax
ONpeNeNieHus]  VHUKAJIbHOTO  uAeHTH(HKaropa, mnpobneMax  aenyONMKamMu — 3amuced,
NPOTUBOPEYHBOCTHIO MH(POPMALMY B PA3HBIX UCTOUHUKAX, MPOOIeMax OpraHU3alMH JOCTyIa K
IOAaHHBIM TPH JabHEHIIEM HCTIOIb30BAHUH, TPOOJIEMBI PECYPCO3aTPATHOCTH TEPECUETA EAUHOTO
rpada Oompmmx naHHBIX. Bce 3TM mpoOsieMbl B COBOKYMHOCTH NPUBOIAT K CHIDKEHHIO
3¢ (EeKTUBHOCTH XPaHEHHs NAaHHBIX C MOMOIIBIO IPadOBBIX CTPYKTYP M UX MPHUMEHEHHS IJIs
eneit morcka nHGOpPMaLrH.

[0004] W3 ypoBHS TEXHUKH U3BECTEH CIIOCOO OpraHU3aly CTPYKTYPhl XPAaHEHHSI TAHHBIX C
nomoreio rpadosoit monenu (matent US 10062128 B2, 28.08.2018), koTopblii BKIFOYAET B CeOsI
oObenuHeHne MHPOPMALMU M3 PA3IMYHbIX HMCTOYHUKOB JAHHBIX, B KOTOPBIX HH(pOpMAaIus
oObenuHseTCs MO TMPUHLUIY HAJIMYUS CXOKUX MIAEHTU(PUKATOPOB HH(POPMALIMOHHBIX
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cylurHocTel st obecrieueHust mporecca odxona BepiiuH rpada uist neyieit 1ocTymna K CBSI3aHHOU
uH(POPMALMOHHON CymHOCTH. JlaHHOE pemeHue mo3Bojsier chopMupoBaTh WHGHOPMALMOHHYIO
CTPYKTYpPY, OOBEAMHSIIOMYI HH(GOPMALMIO M3 Pa3INYHBIX HH(POPMAIMOHHBIX HCTOYHHKOB,
OJTHAKO MMEET CYINECTBEHHbIN HEJJOCTATOK B YACTU OTCYTCTBUS OOBENNHEHHsI CYLHOCTEH MO X
CBSI3AHHOCTH C LEJbI0 (POPMHUPOBAHUS CYIepy3JioB, OOBEAMHSIOIINX CBSI3U MEXIY PazgoM
CYIHOCTEH, dYTO mno3BoJsieT obecneunts Oonee 3(P(EeKTUBHBI NPOLECC HCHONIb30BAHUSA
rpadoBoOit MOnEM OCTPOSHHSI CTPYKTYPbI TAHHBIX.

[0005] H3BeCTHO peleHne Mo HaXOXKASHUIO ONTUMABbHOIO Mapiipyra obxona rpada mms
noctyna k Tpebyemoii wH(popmanuonHoit cymHoctu (mateHt US 7512612 B1, 31.03.2009),
KOTOpO€ BKJIFOYAET B ce0sl MPUHLMIT aHAJIHM3a PEJICBAHTHOCTU Y3JIOB U COENMHSIOMINX HX pedep
111 IOCTPOESHUS MapuIpyTa 00X0/1a MHOXKECTBA CBSI3aHHBIX BEPIIUH. JIaHHOE pelIeHne TaKKe He
npenycMmatpuBaer oObenuHeHHs BepiiuH rpada B cymepysen st GopmupoBaHusi Oonee
3¢ dexTuBHOro npuHUMNA (GOPMHUPOBAHUS CTPYKTYPhl XPaHEHHs NaHHBIX M pabOThl ¢ HEH A
cBsi3ell HH)OPMAITMOHHBIX CYLTHOCTEH.

[0006] OObenuHeHHe MAaHHBIX W3 HECKOJBKUX HWCTOYHUKOB B OAWH Tpad HacTo
poOJIEeMaTHYHO, MMOTOMY YTO HeT eauHoro ID cymHOCTe# 1isi IByX UCTOYHUKOB. JlaHHBIC B
UCTOUYHUKE MOTYT MMETh NYOJMKAThl, HAMEPEHHO JIOKHBbIE 3aIUCH, OMIMOKH BBOAA, OIMIHUOKH
TPAHCIIOPTUPOBAHUS M KOHBEPTALIMH JAHHBIX, TOTEPSIHHbBIE 3aITUCH H T.II.

[0007] ITpu 3TOM CYIIHOCTH B TOM HJIK HHOM UCTOYHHKE MOKET He UMeTh cBoero ID u ObITh
IPEACTaBJIEHA COBOKYITHOCTBIO 3aIUCEH, OTHOCAIIMXCS K COBEPLIEHHO Apyroi cymHoctu. Ilpu
MaT4YHHIre (COMOCTABIEHUN) CYIIHOCTEN HECKOIBKUX HCTOYHUKOB B «30JIOTYIO 3aIIUCh» €CJIU HET
SIBHOTO KJIFOYa, TO COCTABHOW KIIIOY CKJIAABIBAETCS M3 OOJNBIIOrO 4YMCia aTpHOyTOB (PKECTKUIt
KJIFO4), YTOOBI HE MOJYYUTh OIIMOOK MEPBOTO POJa, KOrNa COMOCTABIISIFOTCS CYIHOCTH, KOTOPhIE
HE JIOJDKHBI COIMOCTAaBJIATHCS. [IpM MaTyMHre MO JKECTKOMY KJIIOYY OIIMOKH TEepBOro pona
YMEHBIIAIOTCS, HO OLWHMOKH BTOPOrO pPOAa, KOTOpPbIE BO3HUKAOT B TOM CJydae, KOrJa He
NPOUCXOAUT MATYHHT CYLIHOCTEH, KOTOPBIE MOUIEKAT MATYMHTY, YBEJIIMYUBAIOTCS, U PE3YJIbTAT
KOJINYECTBEHHO MaJl.

[0008] Ecnu B HECKOJIBKUX CHUCTEMAX, CIMBAEMBIX B «30JIOTYIO 3alIUCh», €CTh OJUH U TOT K€
aTpuOyT CYIIHOCTH, TO BO3HUKAIOT KOJUIM3MH BbIOOpa MH(OpMAIUK, TaK Kak 3Ta WHPOpMALHs
MOXET OKa3aTbcs pasHoH. Hekortopele aTpuOyThl MOryT OBITH HCIIONB30BAHBI B Ka4deCTBE
KPUTEpHsI CBSI3aHHOCTH, TAKHUM OOpa3oM, NPU CIMSHUM MOXHO IOJNYYUTh, HAIPHMEp, /ABa
NPOTHUBOMOJIOXKHBIX ~ B3aUMOUCKJIIOUAIOLINX  JIpyr aApyra (akra O CBSI3U CYIIHOCTEH,
dopmupyrommx y3isl rpaga. MHpopManus o CyIIHOCTSAX CO BPEMEHEM MOXKET IMOIOJIHSATHCS

JOMOJIHUTEJIbHBIMU JaHHBIMH B MCTOYHHKAX. HpI/I CIIMAHUN UCTOYHHUKOB B «3O0JIOTYHO 3aIHCh»



u3MeHeHrne MH(OpPMAIMN MOXKET MPUBOIUTH K MU3MEHEHHSM MATYMHTa U OOBEIHMHEHUIO IBYX
paHee pa3feNbHBIX 30JI0ThIX 3aIKCei 1 HA00OPOT pa3ieNeHNn0 00bEINHEHHDIX .

[0009] Ilocne cinussHUA HUCTOYHHUKOB B  «30JIOTYHO 3alUCh» 3aTPYAHSIETCS IOUCK
MEPBOMPHUYNHBI OIIMOKU B KOHEYHBIX IAHHBIX, MOCKOJBKY CBS3b C MCXOMHOW HH(pOpMAaIHei
MOKHO BOCCTAHOBHUTH TOJIbKO TIO JIOTaM OTepaiuil ciausiaus u aeayonukanyu. [Ipu 5ToM naHHbIE
[IOCJIE CIUAHUSA U3 HECKOJbKUX HCTOYHUKOB CTAHOBATCS HOBBIM HCTOYHUKOM U YINPABIISTH

JOCTYIOM K HUM MCXOAS U3 PUPOABI JAHHBIX 3TUX UCTOYHHUKOB YK€ HEBO3MOXKHO.
PACKPBITHE U3OBPETEHUA

[0010] JUis  penieHuss CYHIECTBYIOIIMX TEXHUYECKHMX mpodjeM B JaHHOW o0nactu
npeasaraeTcsi HOBBIA 3(P(PEKTUBHBIA CHOCOO OpPraHU3alMH CTPYKTYPBl XPaHEHHs JAHHBIX C
TIOMOIIBIO TPadoB ¢ OOBEAMHEHHEM CXOXKUX WH(POPMALIMOHHBIX CYIHOCTEH B CYMEPY3JIbL.
[0011] TexHHYECKUM pe3yJIbTaTOM SIBISIETCS TMOBBILIEHHE 3(P(PEKTUBHOCTH XpPaHEHHUS
OAaHHBIX C TMOMOINBI (OPMHUPOBAHHS CTPYKTYPhl XPaHEHHs] HA OCHOBAHHUH MHOTOCJIOMHOTO
rpada cBszel Mmexxny HHPOPMALMOHHBIMU CYIIHOCTSIMU.
[0012] JononHuTtenbHbIM 3()(PEeKTOM SBISICTCS] MOBBIMIEHHE CKOPOCTU TOHMCKA MAHHBIX C
MOMOIIBIO OOBEMHEHUS CBSI3aHHBIX CYIIHOCTEH B CYIEPY3JIbl CBS3aHHBIX 3aITHCEH.
[0013] 3asBNEHHBIN PE3yJbTaT AOCTUTaeTcs 3a c4eT crnocoda (OpMUPOBAHUS CTPYKTYPHI
XPaHEHHUsl JAHHBIX, BBIMOJHSAEMbINH C MOMOIIBIO MPOLECCOPA BBIYMCIUTENBHOIO YCTPONCTBA U
COJIep KaIMN 3Tambl, HA KOTOPBIX:
— (OpMHPYIOT MHOTOCJIOWHBIH rpad Ha OCHOBAHMM MAHHBIX, MOJIYyYaeMbIX U3
Pa3JIUYHBIX MCTOYHHKOB HH(POPMALMH, B KOTOPOM BEPIIMHAMH KaKIOTO CJIOS
SIBJISIETCS. MH(POPMALIHS, OTHOCALIASICS K OTHON CYIIHOCTH, a pedpamu —IaHHbIE,
CBSI3BIBAIOLIME CYIIHOCTH B KAKIOM cjioe rpada, mpuyueM Kakablii cjiou rpada
npeacTaBisier coOoil  cBsA3aHHBIA rpad, CcHOPMUPOBAHHBIH IO HAHHBIM
OTAEIBbHOrO HH(POPMALIMOHHOTO UCTOYHUKA;
—  OCYIIECTBJISIFOT COINOCTABJICHHE BEPIIMH B KAXKIAOM cjioe rpada sl BbIABICHHS
pebep, CBSI3BIBAIOIIEH CYLTHOCTH B Pa3HBIX CIIOSIX MHOTOCJIOMHOTO rpada,;
—  ONpEeAeNsIFOT BEPIIMHBI, coiepskaiiie MHGOpMALo 00 OFHOW CYLIHOCTH B IO
MEHbLIEH Mepe JIBYX CJIOSIX MHOTOCJIONHHOTO rpada, u
—  BBINOJHAIT (OPMUPOBAHHE CyNepy3iia C MOMOILIbI0 OOBEIUHEHUS YIIOMSHYThIX
BEPILINH, MPUYEM YIOMSHYTBIH CYIEpy3el COAEPKHUT CBSI3aHHYK HH(OPMALUIO

00 OIHOH CYIIHOCTH M3 1O MEHbIIEH Mepe IBYX HH()OPMAILMOHHBIX HCTOYHHKOB.



[0014] B onHOM W3 4YaCTHBIX BapHUAHTOB OCYLIECTBJIICHHS CIIOCOOA CYIIHOCTH COHEPIKHUT
CBEeIEHUs O (PU3UUECKOM W/WIIH FOPUIHMUYECKOM JIHLIE.

[0015] B npyrom bactHOM BapmaHTe OCYLIECTBJIEHHUS Croco0a BepIIMHBI rpada comepikar
TEMAaTUYECKYI0 HH(POPMALIUIO, OTHOCSIIYIOCS K CYIIHOCTH.

[0016] 3asBIEHHBIN PE3yJIbTAT JOCTUTAeTCs TAKXkKe 3a CYeT CHUCTeMbl (POPMUPOBAHUS
CTPYKTYpPBI XpaHEHMsI JAHHBIX, COAEP Kallasi IO MEHbIIEH Mepe OAUH NMPOLECCOP U MO MEHbIIEH
Mepe OAHO CPEACTBO MaMATH, COAeprKallee MAIIMHOYUTAEMbIE MHCTPYKLMH, KOTOpPbIE MPU HX

BBITTOJIHEHUH TPOLIECCOPOM OCYIIECTBIISIFOT BBILIEYKA3aHHBIN CIIOCO0.
KPATKOE OITUCAHUE YEPTEXEN

[0017] @ur. 1 wurocTpupyer odmuii Buz rpadoBol CTPYKTYPhl MHOTOCJIOWHOTO XPaHEHHUS
IaHHBIX C IPUMEPaMH MHQOPMALIHOHHBIX CYITHOCTEH.

[0018] @ur. 2 WUTOCTpUpPYET NpuMep rpadoBOH CTPYKTYPBI ¢ MATYHHIOM
UH()OPMALIMOHHBIX CYITHOCTEH.

[0019] @wr. 3 wutrocTpupyet npuMep GOPMUPOBAHUS CYTIePy3Jia MEXIY ClosiMu rpada.
[0020] @wr. 4 wutrocTpupyet npumep GopM CYIIepy3JioB.

[0021] Qur. 5 WIUTIOCTPUPYET NPUMEDP UCTIOJHEHHUS BBIYUCIUTEIBHOIO YCTPONCTBA.
OCYIIECTBJIEHUE U30PETEHUA

[0022] B Hacrosmux maTtepuanax 3asBKM OyAyT HUCIOJBb30BAHBI CIEAYIOLINE TEPMUHBI U
OTPENENICHUSI:

¥Y3en - MUHMMAallbHasi COBOKYIHOCTb MH(OpMAIMK, OXHO3HAYHO IMPEACTABISIOIIAS CYIIHOCTD
(epcoHy, OpraHU3aLHMIO U JIp.) B BHJE 3aMHCH B MHPOPMALIMOHHOM UCTOYHHUKE.

Pe6po - MHHUMaNbHAs COBOKYIHOCTh HMH(OPMALMH, OJHO3HAYHO MPENCTABISIOLIAs (AKT U
XapakTep CBSI3AHHOCTH CYIIHOCTEH IO OJHOMY MJIM HECKOJIbKMM MpPHHLUIAM B
MH()OPMALMOHHOM UCTOYHHUKE.

ATpuOYTBI y3J1a - COBOKYINHOCTh TEMAaTHYECKOH WH(pOpPMALWHU, OJHO3HAYHO OTHOCALIASCS K
KOHKPETHOH CYIHOCTH B HH()POPMALIMIOHHOM HCTOUHHUKE, PACKPBIBAIOIIAs MOAPOOHOCTH 1O HEH.

ATpulOyTbl pedpa - COBOKYITHOCTh HH(OpPMALNK, OTHOCSINASACS K KOHKpPETHOMY pedpy,
PacKpbIBAKOLIasl MOAPOOHOCTH I10 3TOH CBA3H.

Cnoii rpada - rerepanbHasi COBOKYITHOCTD Y3JIOB U pelep, 0Opas3yromux CBs3aHHBIA rpad Ha
JAHHBIX OTHOTO HCTOYHHKA.

MatuuHr cjaoeB - peOpo 0coOOro poza, COeAUHSIOIEe Y3Jbl B PasHbIX CIOSX rpada, mpu

YCJIOBHUH, YTO y3JIbI OTHOCSTCS K OJHOM U TOM K€ CYLIHOCTHU PEaJIbHOIO MHUpA.



Cynepy3eJ - TOIMHOXECTBO Y3JIOB B MHOT'OCJIOHOM Tpade, OTHOCSALINXCS K OJHON M TOW XKe

CYLIHOCTH PeajbHOro MUpPa, OObEAMHEHHBIX MATYHMHTAMHU.

MHorocaoiinbiii rpag - rpad cBs3e, COCTOSIINI U3 HECKOJIBKUX CJIOEB, B KOTOPOM Y3JIbI U3

Pa3HbIX CJIOEB O6”be):lI/IHeHbI B CYyIICPY3Jibl IIPU MMOMOIIN MATHUHTOB.

[0023] Ha ®ur. 1 mpencrasieH npumep CTPYKTYPbl XpaHEHUs AAHHBIX, OPraHU30BaHHON C
nomoueio MHorocoitHoro rpada (10). Kaxasrit cnoii (110) - (160) rpada (10) npencrasnsier
co0OH MCTOYHUK JJAaHHBIX U TPEACTABIIIET COOOH OTAEIbHBIN rpad CO CBA3aHHBIMU CYIIHOCTSIMHU.
Kaxnprit u3 cnoes rpada (10) cogep:kut, Kak MpaBmiio, MHPOPMALIHIO, TEMATUYECKH CBSI3AHHYFO
C Pa3JIMYHBIMH CYIIHOCTSIMH, HampuMep, MEePCOHAMM W/HJIN OPTaHU3ALMSIMH, a TaKKe CBSI3U
Mekay HuMH. CYIIHOCTH MPENCTaBIsIIOT cOOOH y3ibl (BEpIINHBI) B KaxaoM cioe rpada (10),
pebpa rpada npencraBisoT coOOM CBSI3U MEKIY Y3JIaMU.

[0024] Kakx mpencrasineno Ha mpumepe Dur. 1, cmoit (110) MoxkeT mpencTaBisiTh COOOMU
JaHHbIE W3 HCTOYHHUKA, COAep:Kalmero HWHPOPMALMIO O TMEePCOHAX, OCYLIECTBISIFOIINX
B3aUMOJIEIICTBHE MEXIy COOOH, HampuMmep, TPAH3AKIHMK WM MHYK (PMHAHCOBYIO aKTUBHOCTb.
Croit (120) mokeT comepkaTh HHPOPMALIMIO O TEPPUTOPUATBHOM pasmMelneHun rnepcoH. Croi
(130) MoxeT MpeACTaBIsITh JaHHbIE, OTOOPAXKAIOINE POACTBEHHBIE CBSI3U MEXAY (PU3HMUECKIMU
JULAMH U T.1L.

[0025] IIpennaraemplii moaxo B (OPMUPOBAHUHU CTPYKTYPbI XPAHEHUS TAHHBIX HAIPaBIIEH
Ha CO3faHue eAuHOM rpadoBOH Mojenu AN MOUCKAa U ympaBieHHs HH(opMainuer o cBsizax
du3nyeckux W/WIM OPUAMYECKUX JIML MEXAy COOOH, NPH HCHOJb30BAHMM JAHHBIX U3
MHO)KECTBA pasfenbHbIXx McToYHHMKOB (110) — (160). B xaxnom cnoe rpada (10) cymHocTy,
OTHOCALIMECS K TEPCOHEe WJIM OpPraHM3alMH, WMEIT OJUH WJIM HECKOJbKO aTpudyTOB,
MO3BOJISIFOIIUX OCYINECTBUTh MX MOJHY WJIM YaCTHYHYIO WACHTUUKALMIO. B KadecTBe Takux
aTpuOyTOB MOTYT BBICTYNaTh. JaHHblE OaHKOBCKoro cuera, ®HO mnepcoH, HaUMEHOBaHHE
opranmsanmii, MHH, anpec, nacnoptasie nanubie, O PH/OI'PHUIT u T.11.

[0026] Kaxxmas Bepmuna B kakaom cioe (110) — (160) rpada (10) anamusupyercss Ha
NpeaMeT HaJM4Yus CBSI3aHHOW MH(OPMALMU O N0 MEHbLIEH Mepe OJHOM OTHOIIEHHH B APYTOM
OHOM HJIM HECKOJIbKHUX CJosix rpada. s 3Toro MokeT NMPUMEHSTHCS OAMH W3 alrOPUTMOB
MaT4MHIa CyLIHOCTEN B rpadoBoit CTPYKType (10) (cm, Hanpumep,

https://habr.com/ru/company/sberbank/blog/354564/).

[0027] C nomoupro popmupoBanus rpagosoii cTpykTyphl (10) U3 HECKONBKHUX OTAEIbHBIX
rpadoB, peann3yeTcs BO3MOKHOCTD BBITIOJHEHUs rpadoBbIx onepauunii Haj o0bM cioem (110)
— (160) u3 eguHOM Touku BxOxa. Jyist Toro urodbl rpadoBeie onepanuu ooxona rpada MOKHO

OBLJIO BBINOJIHATD Haa €AWHBbIM l"pa(bOM CBA3aHHBIX CYH_IHOCTGI\/'I, da HE€ TOJIBKO Haad OTACJIbHBIMH
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ciosimu, B rpadoByr0 0a3sy XpaHeHus: equHOro rpada mo0aBIAIOTCS NOMONHUTENbHBIE pedpa —
MAaTUUHTH, KOoTopble coemubstoT cion (110) — (160) mocpencTBOM CBSI3aHHBIX Y3JIOB,
OTHOCSILIUXCS] K OTHOW U TOM K€ CYLIHOCTH PEAJIBbHOIO MUpA.

[0028] Ha ®wur. 2 mnpexncraBneH mnpumep (opmupyeMbIx pedep MaT4HHIa, KOTOpbIE
CBSI3bIBAIOT CYIIHOCTH B pasiuuHbIX cjiosix rpada (10). Mexny cnosmu (140) — (150) rpada
dopmupyercst mepsoe pedpo MaTUMHIa, KOTOpoe CBsi3biBaeT y3ibl (142) — (153), comepxamme
cBeneHust 00 OHOM cymHOCTH. Bropoe pebpo maruuHra popmupyercs: Mexkay ysiaamu (153) —
(163). Ilpu stom Bce y3abl (142), (153), (163) cBsi3aHBl C OAHOH CYINHOCTBIO, HANPHUMED,
NEPCOHON WM opUanYeckuM JuioM. Ilpu BeimonHeHnn rpadoBbIx omepaumii odxoxa rpada
(10) HeoOxomuMoO y4HTBIBATH 0CO0OE CBOWCTBO pedpa — MaTUMHIA, CYUTATh €ro IMHOU O,
KOTOPOE, MO CYTH, SIBJISIETCS TEXHUUECKOH CBA3KOH MHOTOCIOHHOTO rpada (10).

[0029] Kak Obuto ykazaHo BbIle, B KakaoM cioe rpada (10) CymHoCTH, OTHOCSIIHECS K
NEpCOHE WM OpPraHMU3alUH, HMEIT OAWH WM HECKOJNbKO aTpUOYTOB, TMO3BOJSFOIIUX
OCYILIECTBHUTh MX TOJHYIO HJIM YaCTUYHYIO HIaeHTH(ukanuio. J[aHHbIe aTprOyThl MPUMEHSIOTCS
IUIE MaT4uHra y3jnoB B cijosx rpada. Takum arpuOyramu MOTYT BBICTYNATh. JaHHBIE
OankoBckoro cuera, ®UO mnepcon, HamMeHoBaHnue oprammszauuii, THH, agpec, macnoprtHble
nannbie, OI'PH/OI'PHUII u npyras nadOpMAarus, Mo KOTOPOH BO3MOXKHO OCYIIECTBUTH TOJHYIO
WJI YaCTHYHYIO UACHTU(PHUKALMIO HHPOPMALTMOHHOMN CYITHOCTH.

[0030] Kakx mnpencraBieno Ha ®Pur. 3 HECKONBKO MATYHHIOB, OOBEOUHSIOLINX Y3JIbl U3
Pa3HBIX CJIOEB, OTHOCSINNECS K OJHOHN M TOH K€ CYyIIHOCTH PeajbHOrO MUpa, 00pa3yroT noarpad
cynepy3na (20), kortopelii oOecrmeunBaeT mMoCTpoeHue enuHoro obOwvekta rpada (10),
OPTaHU30BAHHOTO CBSA3SIMU COOTBETCTBYIOIIMX Y3JIOB, OTHOCSIIMXCS K OAHOH CYLIHOCTH.
MHuorochoitabiii rpad (10) mo3Bojsier MONYy4YUTh 3HAUMUTENBHO Ooyiee OOraThlii MO COCTaBY
uHpopmauuu rpad CBs3el, OMUCHIBAIOIINN B3aMMOACHCTBUE CYOBEKTOB MM OOBEKTOB, 4YeM
000 rpad OTAETHHOIO HCTOYHHKA.

[0031] Hanpumep, cBs3b nokazanHast Ha Dur. 2 u obpasyromas cynepysen (20) Ha Dur.3
MOJKET MPENCTaBIsTh coboit crnenyromee: y3en (142) cnos (140) ¢ maHHBIMU CONEPKALIUMHU
3HAYEHUs B MOJSAX 10 KJIMEHTY A, IO KOTOpOMY HMeeTcsi MH(GOpMAIHsl B BEpLUINHE CJIos rpada
Tuna: <PpamMIIis><UMs><OTYECTBO> <AaTa POXKIEHHUs><Ha3BaHHE ropoja MPOKUBAHUS> Oyner
coennHeH cBsi3bl0 MartywHr 1 ¢ y3iom (153) apyroro cios (150), B KOTOpoM comepskarcs
JAaHHBIC C TAKUMH K€ 3HAUYCHUSIMH B CXOIHBIX IOJIAX: <(1)aMI/IJ1Hs[><I/IMﬂ><0quCTBo> <mara
pOXIEHUs><Ha3BaHHE ropoja NMpokuBaHUs>, a y3en (153) ncrounnka (150) B cBOrO ouepens
Oymer coenuHeH CBA3bIO THUMa MaT4uHT 2 ¢ y3ioM (163) ucrounmka (160) mpu TOUYHOM
COBIAJACHUH NAHHBIX APYTUX MOJIEH, HATPUMEP <UMsI><OTYECTBO><CEpHUs U HOMEpP Nacrnopra™> u

T.II.



[0032] JlaHHBIE TIOJIEH Mepen COMOCTABIEHHEM HEOOXOUMO HOPMAJIU30BaTh, T.€. IPUBECTH
B yHU(ULIHPOBaHHBIN BuA K TaKMM MOJISIM MOTYT OTHOCHUTBCS, HATTPUMED:

o OUO:;

3

o [Ilou;

o Tenedon;
e Anpec;

e Jlata;

e Email;

e (CepuiiHblil HOMED
e PerucrpauyoHHbIN HOMEp
e PeKBU3UTHI KOMITAHHH.
[TpuBeneHHBII PUMEp HE SIBJISAETCS MCYEPIBIBAIOIINM U MOXKET UMETh UHYIO CTPYKTYPY
noJiel HOpMaJTU3aLMK WK APYTHUX TOJEH AJisi OMUCAHKS MapaMeTpOB UHPOPMALIMOHHBIX
CYILIHOCTEM.
[0033] 3a cuer mpuMeHeHHs MexaHu3Ma (HopMHpoBaHUS Cynepys3yioB (20) mosBiseTCs
BO3MOKHOCTh OOBEIMHEHHsI PABHO3HAYHBIX MO OTHOIICHUIO APYT K APYTY Y3JOB B OTHOM WJIH
paznuHbIX ciosix rpada (10) 6e3 HeoOXOAMMOCTH BBIICIEHHOTO SIBHOTO LieHTpa. O0bennHeHNe
Y3JIOB MIPOMCXOAMT MPH MOMOLIH 100aBiaeHus: pedep CBsi3eil MATYMHIOB K APYTUM CBSI3SIM, YTO
NIO3BOJISIET UCIIOJIb30BAaTh €CTECTBEHHbIE MEXaHM3Mbl I'PadOBBIX XPAHWIUII JAJIST U3BIICUSHUS
nonrpacda cynepysna (20). IIpu ucnons3oBanuu ar060oro rpadoBoro anropurma Ha rpadax ¢
cynepy3namu (20) obpaboTke OynmeT mojyexaTb aTOMapHBIN IIAr XOAa TAKOTO alrOpUTMa C
y4eToM, 4To pedpa MartyuHra - 3To pedpo nmmunoit 0. B kayecTse rpa)OBbIX aIrOPUTMOB MOTYT
UCTIONIb30BAThCs, HampuMmep, Kpardadmmii nmyTh (aHri. shortest path), anroputm BbimeneHus
KjactepoB win coodmect (anri. label propagation), aaroputT™ CCbUIOYHOTO PaHKUPOBAHMSI
(mampumep, pagerank), cremeHb mocpenHH4YecTBa (aHr. betweenness centrality), creneHb
6mu3octu (aHra. closeness centrality) u T.11.
[0034] Kak nokazano Ha @wur. 4 noarpad maruuaros cynepysna (20) Moxker ObITh Kak B
¢dopme KIMKH (CBSA3b BCE CO BCEMH), TaK U JI0O0H npyroii (opMbl, HApUMep, KOJbLO, IBOHHOE
KoJibLIo U T.1. Popma KJIMKH sBJISETCS HanOoJiee MPEANOYTUTENIbHOM, TaK KaK pa3pbiB JHOOOro
MaT4MHIa Ha paspyuiaer cymepysei (20), HO B ciydae eciii CJIOeB MHOIO, TO MAaTYHHIOB B
cyniepysne (20) ¢ knukoit 6yaer (n*(n-1))/2. MaTYHMHIOB MOXKET OKa3aThCsl CITUIIKOM MHOT'O, UTO
B CBOIO OdYepedb MOXKET TOBJIHSITh HAa CKOpPOCTh 0OpaboTku rpada, B OSTOM cCiydae
NpEeNNOYTUTENIbHEE HCMOIb30BATh CyMepy3es ¢ MaT4MHramMud B (OpMe OIMHAPHOTO WU

JIIBOMHOI'O KOJIBLIA.



[0035] CBs3p marumHra B cymepysie (20) MOXHO pa3opBaTh, HapUMep, B CIEACTBHE
M3MEHEHHUs, YTOUHEHUS JaHHBIX WM OrPaHMYEHUs MPaB A0CTyNa K AaHHBIM. Ecnu xonndecTBo
CBsi3ell MaTUMHIOB B cynepysie (20) u3HavaabHO Majo, HAIpUMep, N3-32 HEBBICOKOTO KayeCTBa
TAHHBIX UCTOYHUKOB, MJIH HEBO3MOXKHOCTHU MOJYYUTh TpeOyeMble COCTaBHBIE KIIFOUH, TO Pa3phbIB
OTPEIEIEHHOrO MaTYMHIa MOXKET MPUBOJAUTD K pas3pylIeHuro cynepysia (20) Ha 1Ba OTJENbHBIX
CyIepy3J1a-0CKOJIKA.

[0036] VYnpasnenue Takou crpykrypoii rpada (10) mosker obecrieduBaThCS MOCTYIIOM K
JaHHBIM Ha YPOBHE CJIOEB, OTHOCSLIMXCS K MCTOYHUKY, YTO siBJIsieTCsl Oonee 3((EeKTUBHBIM B
YacTH YIpPABJIEHHs MPOLIECCOM AOCTYNAa K CTPYKTYpE NAHHBIX, & TAK)KE IMOBBIIAET CKOPOCTh
BbIsIBICHUsT TpeOyemol WHGOPMALMU MO TOW WM WHOW CymHOCTH. [lpm perynspHOM
nepecTpoeHur MHorocyoiubli rpad (10) mo3Bonser Gonee 3pPEeKTUBHO pacXOIOBATh PECYPCHI,
TaK KaK KaXAbIi CJIoH rpada MokeT OOHOBISATHCS OTAEIBHO MO CBOEMY PACIIMCAHMIO, & TAKKE
HET 3aTPaT Ha CO3/IaHUE U MOIePIKaHHUE «30JI0TOH 3AMHCH.

[0037] Ha ®ur. 5 mpencrasien npumMep o0IIero BUIa BMUCIUTENBHOTO yeTpoiicTsa (200),
Ha 0as3e KOTOpPOro MOXeT ObIThb peajH30BaHa OAHA WJIM HECKOJBKO aBTOMATU3UPOBAHHBIX
cucTeM, OOECIEYMBANIINX PEANTH3ALUI0 3asBJIEHHOTO crocoda (OpPMHUPOBAHHS CTPYKTYPHI
XpaHeHUs1 NaHHBIX. B obmem ciydae, ycrporictBo (200) comepxkutr oOBeNUHEHHBIE OOIIEH
muHONW nH(popMarmoHHoro oomeHa (210) oguH mnm Heckonpko mpoueccopos (201), cpencra
namaty, takue kak O3Y (202) u II3Y (203), unrepdeticel BBOga/BeiBoaa (204), ycrpoiicTsa
BBOAa/BeIBOAA (205), M ycTpoiicTBO 1iisi cereBOoro B3ammozeiictsusi (206). B obmem ciyuae
ycrporictBo (200) MokeT mpencraBisiTb COOOH cepBep, CepBEpHBIN KiacTep, MeWHQpeiM,
CYIEPKOMIBIOTEP, HJIM MHOH TUII IPUTOAHOTO BBIYHCIUTENBHOTO YCTPOHCTBA.

[0038] ITpoueccop (201) (M HECKOJIBKO MPOLIECCOPOB, MHOTOSIIEPHBIN MPOLIECCOP U T.II.)
MOYKET BbIOMPATHCS U3 aCCOPTUMEHTA YCTPOWCTB, MIMPOKO MPUMEHSEMBIX B HACTOSIIEE BPEMS,
HampuMep, Takux mpomsBomutenei, kak: Intel™, AMDTM = Apple™

MediaTEK™

Samsung Exynos™,

,
, Qualcomm Snapdragon™ wu Tn. Ilog npomeccopoM WM OJHUM U3
UCTIONIb3YEMBIX IPOLIECCOPOB B ycTporicTe (200) Takke HEOOXOAUMO YUHUTHIBATH TpadryuecKuil
npoueccop, Hampumep, GPU NVIDIA wumu Graphcore, THO KOTOpPBIX TaK¥ke SIBJISIETCS
NPUTOAHBIM IS TTOJIHOTO MJIM YaCTUYHOTO BBITIONIHEHUS 3asiBJIEHHOTO CIIoco0a, a TAKIKe MOXKET
NPUMEHSTBCA Iyl OOy4eHHsl M MPUMEHEHHsT MOJeleld MAIIWHHOrO OOy4YeHHs B Pa3IMYHBIX
MH(OPMALIMOHHBIX CUCTEMAX.

[0039] O3Y (202) mpencrapnsier COOOH ONMEPATHBHYIO MaMATh W TPEAHA3HAYEHO JIJIst
XpaHEeHHsI UCTIONHAEMBIX IporeccopoM (201) MammMHOUNTAEMbIX MHCTPYKIUI AJIS1 BBITOJHEHNE

HEOOXOOUMBIX OIepanuii mo Jjorumdeckoil oOpadorke nanHbX. O3Y (202), kak mpaBmio,

COACPIKUT HUCIOJIHACMbBIC HWHCTPYKLIUHU OHepaL[I/IOHHOfI CUCTEMbI W  COOTBCTCTBYHOLIHNX
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IPOTPaMMHBIX KOMITOHEHT (IPUJIOKEHUS, IPOrpaMMHbIe MOAyJu U T.11.). IIpu 3TOM, B KauecTse
O3Y (202) moxer BBICTYHaThb MAOCTYNHBIH 00BeM mamsaTH rpaduyuecKkoil KapTbl HWIH
rpapUIeCcKOro MpoLeccopa.

[0040] I13V (203) npexncrassier coOoit ogHO wiK OoJiee YCTPONCTB MOCTOSIHHOTO X PaHEHHUS
IaHHBIX, HanpuMep, skectkuil auck (HDD), TBepnorenbHbiii HakonuTenb AaHHBIX (SSD), ¢uam-
namate (EEPROM, NAND wu T.1.), ontuueckue Hocurenn uHdopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u nip.

[0041] Jlnst opraHu3anuu padoThl KOMIIOHEHTOB ycTpoiicTBa (200) u opraHuzamu padoThl
BHEIIHUX MOAKJIIOYAEMbIX YCTPONUCTB MPUMEHSIIOTCS pa3IndHble BUAbI nHTepdeiicoB B/B (204).
Beibop  cooTBercTByrOIMX ~ MHTep(EHCOB  3aBHUCHT OT  KOHKPETHOTO  HCIOJHEHHS
BBIYHCIUTENIBHOTO YCTPOICTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBasicy. PCL
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.11.
[0042] Jns  obecneueHHWst B3aUMOJEHMCTBUS  IMOJIb3OBaTeNss ¢ ycrpoiictBoMm  (200)
NPUMEHSIIOTCS pasnudHble cpeactsa (205) B/B undopmarim, Hanpumep, KiaBuaTtypa, TUCIUIEH
(MOHHTOp), CEHCOPHBIN NUCIUIEH, Ta4-maj, JKOHCTUK, MaHMITYJSITOP, MBIIb, CBETOBOE IEPO,
CTUJIYC, CEHCOpHas TIaHeNb, TPEKOOJ, IUHAMUKHM, MHKPO(OH, CpEencTBa JOMOJIHEHHOH
pEaTbHOCTH, ONTHUYECKHE CEHCOPBI, IUIAHIIET, CBETOBblE HHIMKATOPBI, IMPOEKTOp, Kamepa,
cpeacTBa OHOMETpHUECKOW wHIeHTH(UKALMK (CKaHep CEeTYAaTKU TIJja3a, CKaHep OTIE4YaTKOB
NaJbLEB, MOYJIb PACTIO3HABAHUS I0JIOCA) U T.I1.

[0043] CpenctBo cereBoro B3ammozeiicTBusi (200) obecreunBaer mepenavyy JaHHBIX
NOCPEACTBOM BHYTPEHHEH WM BHEUIHEW BBIYUCIUTENBHON ceTu, Hampumep, HMHTpaner,
Hurepner, JIBC u T.n. B kadecTBe omHoro wimu 6onee cpeacts (200) MOKET UCTIOIB30BATHCS, HO
He orpanuumBatbes: Ethernet kapra, GSM monem, GPRS momem, LTE wmonem, 5G moxmewm,
MoayJb cryTHUKOBOH cBsizu, NFC monyib, Bluetooth w/unu BLE monyas, Wi-Fi monyie u ap.
[0044] IlpencraBnenHbple MaTepuanbl 3asBKH PACKPBIBAIOT MNPEANOYTUTENBHBIE MPUMEPHI
peanm3auy TEXHHYECKOrO PELICHUsT M HE OJIKHBI TPAKTOBATHCS KaK OrPaHUYHMBAIOLINE UHBIE,
YaCTHBIE MPUMEPBI €ro BOIUIOLICHHS, HE BBIXOINNE 3a IMPEIesbl UCTIPAIIUBAEMON MPaBOBOM
OXpaHbl, KOTOpbIE SIBIISTFOTCS OYEBHIHBIMU JJISI CIIELUAINCTOB COOTBETCTBYHOLIEH obmactu

TEXHUKH.



DPOPMYIJIA

1. Cnocob ¢opmMupoBaHHus CTPYKTYpbl XpPaHEHUs NAHHBIX, BBINNOJHSIEMbIH C MOMOIIBIO
IIPOLIECCOPA BBIYUCIUTENBHOIO YCTPONCTBA U COAEPIKALUN 3TaIbl, HA KOTOPBIX:

— (GOpMHPYIOT MHOTOCJIOWHBIH rpad) HA OCHOBAHHM IAHHBIX, MOJYyYaeMbIX W3
pasin4YHbIX UCTOYHUKOB HH(l)OpMaLII/II/I, B KOTOPOM BECPHIMHAMHU KaXOOTO CJIOA
SIBJIIETCS] UH(POPMALIUS, OTHOCSIIIASICSI K OJTHOM CYIIHOCTH, a pedpaMu —IaHHbIE,
CBSI3BIBAIOIIME CYIIHOCTH B KAKIOM Cjioe rpada, mpuyueM KaskIblii cjiou rpada
npeacraBisier coOoil  cBsA3aHHBIA rpad), CHOPMUPOBAHHBIA IO JAHHBIM
OTAEIBbHOTO HH(POPMALIMOHHOTO UCTOYHUKA;

—  OCYIIECTBJISIFOT COINOCTABJICHHE BEPIIMH B KaXKIAOM cjioe rpada sl BbIABICHHS
pebep, CBSI3BIBAIOIIEH CYLTHOCTH B Pa3HBIX CIIOSIX MHOTOCJIOHHOTO rpada,;

—  ONpEeAeNSsIIOT BEPIIMHBI, CoAeprKaline WHPOpMAIHo 00 OIHOHM CYLIHOCTH B IO
MEHbLIEH Mepe JIBYX CJIOSIX MHOTOCJIOHHOTO rpada, u

—  BBINOJHAIOT (OPMUPOBAHUE CYMEPy3sia ¢ MOMOINBI0 OOBEIUHEHUS YIIOMSIHYTHIX
BEPLINH, MPUYEM YIOMSHYTBIH CyNepy3esl COAEPKHUT CBSI3aHHYIO MH(OPMALHIO
00 OZHOM CYIIHOCTH M3 10 MEHbIIEeH Mepe IBYX MH(POPMALIMOHHBIX HCTOUHUKOB.

2. Cnocob mo m.1, XapakTepu3yloOIIUNUCS TeM, YTO CYIIHOCTb CONEPIKHUT CBENEHUS O
bu3nUeCKOM H/WIH I0PUIUUECKOM JIHLIE.

3. Cnoco6 mo m.l, XapakTepH3yIOIOMICS TeM, 4YTO BepIIMHBI rpada comepikaT
TEMaTHYECKYI0 HH(POPMALIUIO, OTHOCSINYIOCS K CYIHOCTH.

4. Cnocob mo m.1, XapakTepH3YIOLIMICS TEM, YTO Cynepy3iibl (OPMHUPYIOTCS HAa OCHOBE
pe6ep MATYUHI'OB, CBA3BIBAOIIUX BCPHIIMHbI rpa(ba B OAHOM HWIJIM Pa3JIMYHBIX CJIOAX
rpada.

5. Cnoco0 mo 1.1, XapakTepu3yoImuicst TeMm, 4To Gopma Cyrnepysia MOXKET MPENCTaBIsATh
co00ii 1Mo MeHbIIEH Mepe OHO U3: KJIUKA, KOJIBIO WM TBOHHOE KOJBLIO.

6. Cucrema GopMHUPOBaHHS CTPYKTYPhI XpaHEHHs! TaHHBIX, COAEpPIKAIIast IO MEHbILIEH Mepe
OJUH TMpoleccop U IO MeHbIled Mepe OJHO CpPeICTBO MaMATH, COAeprKallee
MAallMHOYUTACMbBIC HHCTPYKLUHU, KOTOPbIE TIpU UNX BbIIIOJHCHUU MPOLECCOPOM

OCYILIECTBISIFOT crtocod mo mrodomy u3 mm. 1-5.
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OTYET O IATEHTHOM IIOUCKE  [HoMep eBpasuiickoi 3asmi:

(crates 15(3) EATIK v npasuno 42 [NareHTHON MHCTPYKIMHK K

EAIIK) _ 202092854

A. KJIACCUOUKALWS TTPEIIMETA U30BPETEHHA:

GOGF 16/21 (2019.01)

Cornacto Mex1yHapoaHo# nareHTHo# kiaccudukammu (MITK)

b. OBJIACTD TIOMCKA:

TpocMOTpenHast JOKYMEHTalKA (CHCTEMA KIacCH(yKaLHK ¥ HHACKCH MIIK)
GOGF 1/00, 16/00-16/21, 17/00-17/30, GO6T 11/00-11/20, G06Q 50/00-50/16

SHCKTPOHHM 0a3a JaHHbLIX, UCII0JIL30BABLIAACH [IPH NOUCKE (Hassauue 6a35l U, €CJIH, BO3MOXKHO, HUCITOJBE3YEMBIC IIOUCKOBBIC TCpMHHBI)

ESP@CENET, K-PION, PAJ, RUPTO, USPTO, WIPO, GOOGLE, EAITIATHC

B. JOKYMEHTbI, CHUTAIOIIUECA PEJIEBAHTHBIMH

Kareropus* CCBUIKH Ha JOKYMEHTHI C YKa3aHHeM, IIC 3TO BO3MOXHO, PENEBAHTHBIX YacTel OTHOCHTCS K TyHKTY Ne
X US2017/0221240 Al, (HELYNX, INC.), 03.08.2017 1-6
pedepar, absaust [0004], [0034], [0035], [0117], [0119], [0160], [0161], dur. 3, 9A - 12C, 18
US2017/0236225 A1, (HOMEAWAY.COM, INC.), 17.08.2017 1-6
A US7,512,612 B1, (SPOKE SOFTWARE), 31.03.2009 1-6
A RU2399948 C2, (MOYTJIDMTA HHK.), 20.09.2010 1-6

nocieAyIouHe NJOKyMCHTHI YKa3aHbl B IIPOIOJDKCHUH

«T» - Goee NO3AHMI JOKYMEHT, OMy0NIHKOBaHHKIH NOCTIE AAThI IPHOPHTETA H

TNpUBEICHHBIN U1 TOHUMAaHHS H300peTeHUs

((X» - IOKYMEHT, NMEIoIIui Hanbosiee G/M3Kkoe OTHOMIEHHE K NPEIMETY TOHCKa,

MOpOYAIIHi HOBU3HY WM H300pETaTeNbCKHil YPOBEHB, B3ATHIA B OTJCHBHO-

cTH

Y» - IOKyMEHT, UMEIOLINH Hau6oJiee GIHM3K0E OTHOLIEHHE K NPEIMETY TMOHCKa,
nopoyauuit H306peTaTeNbCKUii YPOBEHD B COUECTAHUU C APYTHMH JIOKYMEH-
TaMU TOH e KATETOPHH

«&» - NOKYMEHT, ABJIIOIMICA NMaTeHTOM-aHAIOTOM

«L» - JOKYMEHT, NPHBEACHHLI{ B NPYTHX Hensx

* OcoOBIC KATErOPHH CCHIIOYHBIX IOKYMEHTOB:

A» - IOKYMEHT, ONpeAeNAomui OOIHKA YPOBEHb TCXHHKK

«D» - HOKYMEHT, IPHUBEACHHBIH B €BpasHACKON 3aABKe

«E» - Gonee paHHuUii JOKYMEHT, HO OIyGIHKOBAHHBIH Ha 1Ty NOJauH

leBpa3uiickol 3asBKH WIH NOC/IE HEEC

«O» - TOKYMEHT, OTHOCSIIHUHCA K YCTHOMY PACKPBITHIO, IKCTIOHHPO-
BaHHIO H T.A.

"P" - NOKYMEHT, OIfyOIMKOBAHHBIH 10 JATHI N0J1a4¥ eBPasHiiCKOR

3a8BKH, HO NIOCJIE JIaThl HCTIPAIIHBAEMOTO MPHOPHTETA"
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