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BBIUUCIIUTEIBHON CUCTEMBI NIPH PELICHUN TIOCTaBICHHOM 3a/1a4u.
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CMNOCOB OMPEAENEHMSA KOHEYHbIX BNALENBLLEEB KOMMAHUM MO OAHHbLIM
BNAOEHNA

3asBka Ha Bblgayy nareHTa Ha u3obpeTeHue noAroToBneHa B paMKax BbIMNOMHEHMWSA
meponpuatna 2.2.1 Uccneposarenbckoro yeHtpa B cdepe WUCKYCCTBEHHOro MWHTENnnekra no
HanpasneHnio «ONTUMM3aymmn ynpasneH4Yeckmnx peLLEeHN B LENAX CHXKEHUS YINEepOAHOro crnegay
npyn noaaepxke AHO «AHanutudeckui uUeHTp npu lNpasutenbctBe Poccuickon degepagumn»
(naeHTnmkaTopa cornaweHus o npegoctaeneHmn cybemgun - 000000D730321P5Q0002,
Cornawenune Ne 70-2021-00145 ot 02.11.2021).

OBJIACTb TEXHWKW

HacTosiLuee TexHuYeckoe peLLeHne oTHOCUTCS K 06nacTn MHOPMaLMOHHbBIX TEXHOMOIMNI, a

WMEHHO K cnocobam Teopum rpadoB (CeTen) u npegHasHadeHo ans 3OPEKTUBHOrO BbISIBIEHUS,
PaHXXMPOBaHNS N aHann3a KOHEYHbIX BNaAEnbLEB N NMOUCKa CKPbITbIX BNAAEHUA KOMMNaHUA B CTPaHe

no 3anucsam BrageHns 4Ns BCEN KOPnopaTUBHON CETK.

YPOBEHb TEXHWKHA

HecmoTpss Ha TO 4TO AONM YYacTHMKOB (YYpeauTenen) KOMMaHuh PErncTpupyroTcsl B

nyOnMYHbIX peecTpax, 3ayacTyld CINOXHble TPaH3UTUBHbIE OTHOLUEHMSI MEXAY KOMMaHUsaMM
MPUBOASAT K TOMY, YTO KOHEYHbIE BnagenbLbl (beHedunLymapbl) OKasbIBatOTCS CKPbITbIMU B OTKPbITbIX
AaHHbIX. B HayyHOM nuTepaType UCXOAHbIE OTHOLUEHMSI MEXAY KOMMaHUsSIMU U y4acTHUKaMMU
NONMy4YUnN HasBaHMe «MPSIMbIX», @ BMNAAEHUS 4Yepe3 MPOMEXYTOYHblIE KOMMaHWM HasblBaKTCA
«KOCBEHHbIMMY. XOPOLIO M3BECTHO, YTO aHanv3 Nulb NPSIMbIX OTHOLUEHWA HEAOCTaTOYeH AnNS
BbISIBNEHWS CKPbITbIX BNagenbLeB, a Takke KOHEYHbIX BNajenbLeB, KOTOPbIe MOryT peanv3oBbiBaTh
CBOW KOHTPOIb HaJ KOMMNaHUEN Yepes LIenoUKy NPOMEXYTOUHbIX BrageHu.

[ns aHanu3a KOCBEHHbIX OTHOLLEHWUIA B HAY4HOW NuTepaType no KopnopaTUBHOMY KOHTPOO
ncnonb3yeTcs rpacdoBoe (CeTeBoe) NpeAcTaBneHNe JaHHbIX MO BNaLEHMIO, B KOTOPOM YHACTHUKA U1
KOMMNaHUN MOZENMPYIOTCSA BepLunHamm (ysnamu) rpada, a 4onu npsiMbix BNageHUn 3agaroT Beca
pebep (cBazen) rpadpa. B pesynbTaTe gaHHbIE N0 KOPNOPaTMBHOMY BrageHMIo B CTpaHe MoryT ObITb
npeacTaBneHbl B BUAE OPUEHTUPOBAHHOMO B3BELLEHHOO rpada. Takoe npescTaBneHne NnonesHo 1
LLMPOKO UCMONb3YETCA ANsi aHanmsa CTPYKTYpbl COOCTBEHHOCTM KOMMNaHWW. BusyanbHbI aHanm3
TakMx CTPYKTYP B HEKOTOPbIX MPOCTbIX Crny4Yasix NO3BONSET YBUMAETb KOHEYHbIX BRajenbLeB B
Lenoykax BnageHun.

OpHako 3a4acTylo KOHEYHble Brnagenblbl OpraHn3ayni okasblBalOTCH CKPbITbl 38 COXHON
CTPYKTYPO/ B3aMMOCBSI3EN MEXAY KOMMaHusaMW. B HEeKOTOpbIX HpUCAUKUMSAX (Hanpumep, B
POCCUACKOWN) pacnpoCTpaHeHbl LMKNUYECKNE BRNAAEHUs, B 3TOW CUTyauuM KOMMaHUst X MOXET
KOCBEHHO BnageTb cama CoOON; BO3MOXKHO CYLLEECTBOBAHUE HECKOMbKMX LIENOYEK MPOMEXKYTOUHbIX

KOMMNaHWi, Be4yLMX OT Bnagenbla 40 KOHTPONMPYEMON KOMMNaHUW; 3a4acTyto MMEETCS HECKOMbKO
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MOTEeHUManbHbIX KOHEYHbIX BragenbueB, OT KOTOPbIX BeAyT NyTW BRAAEHWS;, KpOMEe TOro,
pacnpocTpaHeHbl crydaun, Koraa KomMnaHuv, oObeAWHEHHbIE B LUKN (HE MMEHLWMIA KOHEYHOro
Bnajgenbua), BNajelT APYron KOMMaHuWeWn. 3TU TUMWYHbIE OCODEHHOCTU CTPYKTYpbl CeTen
BMNaAEHNsA CYLLECTBEHHO OCMOXHSIOT X BU3YyarbHbIA aHanu3 Ha NpegMeT OnpeAeneHns rnaBHbIX
KOHEYHbIX BMNagenbLeB, a Takke ux pesynbTUpyowmux gonen. B 1o xe Bpems 3T 0COBEHHOCTM
ABNATCA TUMUYHBIMA AN CMOXHBIX CETEN PasnMYHON Npupoabl, U MoryT ObiTb 06paboTaHbl
TEOPETUKO-CETEBLIM anropuUTMOM.

N3 ypOBHS TEXHUKN M3BECTEH UCTOYHUK MHPopmaymm US 11222073 B2, onyGnnkoBaHHbIN
11.01.2022 r. packpbiBalOWuU CUCTEMY U Cnoco® onpeaeneHnss CTeneHu BnajeHusl LeneBbiM
OM3HECOM nyTeM 3anofHEeHUs CTPYKTypbl 0asbl gaHHbIX, B KOTOPOM OM3HECHI U OTHOLUEHMS
cobCTBEHHOCTM Mexay BusHecamm npegcTaBneHbl y3namm u cesassamn. LLarm BkniovyatoT 3anpoc K
fase AaHHbIX ANS YCTAHOBMNEHMSI COOTBETCTBYIOLMX CBSI3€W BRNajeHWsi; aHanu3 3anpoca Ans
onpeaeneHns UMKMOB BrafeHns; paspbiB OTHOLEHUIA COOCTBEHHOCTU; U BbIMUCINEHWE NPOLEHTHON
AONV BNajeHNs KaXXaoro n3 BriagenbLen Lenesoro 6usHeca Ha OCHOBE pa3opBaHHbIX OTHOLLEHWI
COBCTBEHHOCTMW.

Mpegnaraemoe pelueHNe OTNNYAETCA OT W3BECTHOrO W3 YPOBHS TEXHUKM TEM, 4TO
HaxOAATCSH KOHEYHbIe LMKMbl M3 KOMMaHWW, BNajelolme OopraHv3aumsiMi, U pacCyUTbIBAOTCS
COOTBETCTBYOLUME [ONMM BMaAEHUs 3TUX LMKINOB HapaBHE C KOHEYHbIMWM BRagenbLamu;
onpejeneHne AOnen KOHEYHbIX BNajgenbueB ANsi BCEX KOMMaHMW B rpade OCyLecTBRSOT
OLHOBPEMEHHO; YYMTBIBAOTCS CMNOXHbIE LWMKIUYECKME BRageHWss B KOPMOPATUBHOW CETU Npu

pacuyeTe gonew BnageHns y4acTHUKamu.

CYWHOCTb M3OEPETEHUA
TexHunyeckon 3apaden, Ha peLleHWe KOTOPOW HanpaBneHO 3asiBNEHHOe TEexXHUYeckoe

peLleHmne, SBNSeTCa Co3gaHne CUCTEMbl aBTOMaTU3MPOBAHHOMO MOUCKA KOHEYHbIX BragenbLeB U
CKPbITbIX BMAgEHUA C YYETOM LMKIMYECKUX BNAAEHNA B AaHHbIX, NO3BONSOWEN ObICTPO N TOYHO
pewmnTb 3aga4y 4Ns BCEX OpraHmnsauum n x y4acTHMKOB B CTpaHe. [ns pelueHns BbilleyKasaHHOM
3agauu paspaboTtaH cnocob onpeneneHnst KOHEYHbIX BNnagenbLeB KOMNaHuM No AaHHbIM BrageHus,
oXapaKkTepPU3oBaHHbIA B HE3aBUCUMOM NyHKTE hopMynbl. [JONOnHUTENBHbIE BAapUaHTbl peanusayum
HacTosILLEro n3obpeTeHns NpeaCcTaBneHbl B 3aBUCUMbIX MYHKTax M3o6peTeHms.

TexHN4YeCckUm pesynbTaToM, OCTUraOWMMCS MPU PELLEHNN BbILLEYKa3aHHON TEXHNYECKON
npobnembl, SIBMSIETCS aBToOMatM3ayns onpeaeneHnsl CKpbITbIX BMag€HUA KOMMaHWA MO AaHHbIM
BNajEHNs KOMMNaHWA NOCPELCTBOM OMNpPeAEeneHns AONeN HENPSIMOTO BMAAEHUS U PaHXMPOBaHUS
KOHEYHbIX BMNaAenbLeB 3a CYET yyeTa LMKNUYECKMX BNageHUn. [JOnOmHUTENbHbIM TEXHUYECKUM
pe3ynbTaTtoM SBMSIETCA YBENWYEHUE MPOU3BOAUTENBHOCTU BbIMUCIIUTENBHON CUCTEMbI MpU
PELUEHMN NOCTaBNEHHOW 3ajauun. [ONOmHWTENbHbIM TEXHWYECKUM pPe3ynbTaToOM SBMSETCS
YCKOPEHUE npoLecca onpeaeneHnsi CKpbITbIX BNaaEHUN KOMMNaHUA NO AaHHbIM BNageHnst KOMMaHuin

nocpeaCrsoOM aBTOMaTU4YECKOro BbINONMHEHNA  3adBNEHHOro cnocoba. [ononHnTenbHbIM
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TEXHUYECKNM pPe3ynbTaToM SBMSAETCA MNOBbIWEHNE 3dEKTUBHOCTN (KadecTBa) onpeseneHus
CKPbITbIX BMageHWN KOMMaHUA NO AaHHbIM BrageHUsa KOMMNaHWA NOCPeCTBOM aBTOMAaTMyeckoro
onpeaeneHns JOnn KOHEYHbIX BnajenbleB KOMMNaHWM ANS BCEW KOPNopaTUBHOMW CETU (BKNO4Yas
CUMbHO CBA3HblE KOMMOHEHTbI). [OMOnMHUTENbHbIM TEXHUYECKMM pPe3ynbTaToM SABMSETCS
onpeaeneHne OLeHKM YCTOMYNBOCTM BNALEHNS OpraHu3aymen.

3asBneHHbIN pe3ynbTaT 40CTUraeTCs 3a CHET OCYLLECTBNEHNS KOMMbIOTEPHO-PEANn3yemoro
crnocoba aBTOMaTM4YeCcKoro onpeaeneHns KOHEYHbIX BragenbLles C Y4eTOM LMKIMYHbIX BNageHun,
BbIMOMHSAOLWEroCa Ha BbIMUCNUTENBHOM YCTPOWUCTBE, coAepKalem npoueccop U namsiTb,
XPaHSALLYIO UHCTPYKLMMK, NCMOSTHAEMbIE NPOLECCOPOM U COAEPKALLMNE 3Tanbl, HA KOTOPbIX:

Ha BTOPOM CepBepe OCYLLECTBNAT MNPeACTaBMEHNE AaHHbIX MO MEHbLUEN Mepe OLHOW
KOMMaHUn B BNAE OPUEHTMPOBAHHO B3BELLUEHHOro rpadpa BnajeHns, rae no MeHbLUEN Mepe ofHa
KOMMaHua SBNSETCA y3nom rpadpa, a sBeca pebep mexgy ysnamu pasHbl AONSAM yyacTusa B
KOMMaHUSAX;

OCYLLECTBNAT UTEPaTMBHOE yaaneHne y3noB M BCE UHUUAEHTHble C HUMK pebpa, ecnu
y3rbl MMEIOT TOMbKO BXOASLLME UNKM TOMbKO Mcxogdawme pebpa, npuyem Ha Kakaon utepaymu
NPOUCXOAUT OAHOBPEMEHHOE YAarneHne y3roB BO BCEX KOMMOHEHTAX CBA3AHHOCTU rpada;

B pe3ynbTaTte UTEpaTUBHOrO yaaneHns nony4varoT noarpad — S4p0 KOpnopaTtuBHOW CETU C
LUUKINYECKUMWN BNALEHUSMU — B KOTOPOM Y3Iibl UMEIOT MO MEHbLUEN Mepe OAHO BXOAALLEEe M Mo
MEHbLUEN Mepe ncxogsee pebpo;

B S4pe KOPNopaTUBHOW CETU BbIAENSIOT CUNbHO-CBSA3a@HHbIE KOMMOHEHTbI, OTBevaroLue
rpynnam KomnaHun 6e3 KOHeYHbIX BMagenbLes;

COCTaBnAT runeprpad Mexay CUnbHO-CBA3aHHbIMW KOMMOHEHTaMW, OTBEYaroLLUM rpynnam
KOMNaHMn 6e3 KOHEYHbIX BMNajenbueB, W UCXOAHbIMWA y3namu, He BXOASALWMMM B 3TW Tpynnbl
KOMMaHun; rpad sgpa 3aMeHseTca Takum runeprpadom;

OCYLLECTBNAT MOUCK KOMMOHEHTbI CBA3HOCTU f4pa, NPUYEM Yyanbl, HE BOLUEeALUME B
KOMMOHEHTY CBSA3HOCTM S4pa, NpUHagnexar OAHOW U3 APEBOBUAHbLIX KOMMOHEHT CBS3HOCTU
KOPrNopaTMBHOW CETY;

HangeHHas CBsI3Has KOMMOHEHTa packnaabiBaeTca Ha Tpu noarpada, 1) saapo
KOPNOpPaTMBHOW CETU, 2) y3nbl S4pa KOPNopaTMBHOW CETU, UMEKOLME NyTb U3 gpa (Mcxogawjas
obonouka aapa) u 3) yanbl agpa KOPNopaTMBHOM CETU, MMEIOLLME NMYTb A0 S4pa, BKOYasa y3nbl, HE
nmetrome nyTb U3 sapa (Bxoaswyas obonoyka sapa);

obpasyloT MaTtpuly CMEXHOCTU sapa KOPnopaTMBHOM CETU, MaTtpuubl BXOASLEN U
ncxoasyen obonodek, a Takke MaTpuLbl CMEXHOCTU 4 PEBOBULHBIX KOMMOHEHT,

OCYLLECTBNAT pacyeT MaTpuvubl TPAQH3UTUBHOIO BNAAEHNS ANA APEBOBUAHbLIX KOMMNOHEHT,
sapa n obonoyek s4pa;

nony4aroT WUTOroBYHO Martpuly TPaH3UTUBHOrO BNajEHUS BCEW KOPNOPAaTMBHOW CETU W

BbI4ENSAOT CTPOKM, COOTBETCTBYIOLME y3nam 6e3 Bxoaswmx pebep - KoHeYHble BnagenbLpbl;
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ANS KaXKAOW KOMMaHUM OCYLLIeCTBNAT paHXUpoBaHME ee KOHEeYHbIX Bnajenbues no

COOTBETCTBYIOLLEN A0NE BNageHus.

OMUCAHUE YEPTEXEW

Peanusayusa nsobpeteHunsi 6yaert onncaHa B ganbHenwem B COOTBETCTBMM C NpunaraembiMm

yepTexamu, KOTopble NpeacTaBneHbl AN NOSACHEHUS CyTU U300PEeTEeHUss U HUKOUM oBpasom He
orpaHmumBaloT obnacTtb npumeHeHns nsobpetenus. K 3asske npunaratoTcs CnegyoLme YepTexXN:

@ur. 1 nnntoctpupyeTt 6nok-cxemy paboTbl npeanaraemoro cnocoba.

dur.2 nNnCTpupyeT pasnoxeHne rpada BnageHna Jo aapa. Yanbl rpagpa YepHoro usera,
HaxoAasaWmecs B TPEYroflbHUKE - YYaCTHWUKW, KOTOPblE HUKOMY HE MpuHagnexart, yanbl rpada
YEpPHOro LBETa, HaxoAsALMECs B KBagpaTe - KOMNaHUW, KOTOPbIE HUYEM HE BNagetoT, KOMMaHum-
NMOCPEAHVKN OTMEYEHbI BenbiM LBETOM, @ KOMNaHMN B SApe OTMEYEHbI y3namu rpaga YepHoro
LuBeTa, Haxogawmecs B kpyre. Noanucu y3nos OTBEYaOT HOMEPY Luara UTepaTtMBHOW NPoLeaypbl
yAaneHnsi, Ha KOTOPOM AaHHbIA y3en yjandeTca BMecTe Co cBommu pebpamm n3 rpada. Ysnbl
rpada, Haxogsawmecs B Kpyre (S4p0) YCTOMUMBBLI K yAaneHuUo 3a CYET Hannuusa LUKNOB.
KOMMNOHEHTbI CBA3HOCTW, HE coaepalwyue ysnbl 94pa, SBNATCS ASPEBbSMU, T.€. HE coaepxar
LMKIOB.

dur.3 nNMCTPUPYET Knaccudukauuio ysnoB CEeTU Ha 4eTblpe CTPYKTYpbl, KOTOpas
NCNONb3yeTCa ANSA PasnoXeHUA MaTpulbl TPAH3UTUBHOIO BNajeHUs BCEW KOPNopaTuBHOM ceTn. A
UMEHHO, Yy3namu rpada YEepHOro LBeTa, HaxXOAAWUMUCA B TPEYroribHUKe, OTMEYEeHa BXOASLas
obonouka sapa (y3nbl aapa KOpnopaTUBHOM CETWU, UMEoLWMe NMyTb A0 S4pa, BKIOYas yanbl, He
nverowme nyTe U3 aapa), ysnamu rpada 4YepHoro LBeTa, HaxXoAALMMU B KBajparte, oTMeYeHa
ncxogswas obonouka sgpa (yanbel sgpa KOpnopaTtMBHOW CETU, UMEIOLLUE NMyTb M3 S4pa), y3namu
rpadga YepHOoro LBeTa, Haxo4ALWMMN B Kpyre, OTMEYEHO S4P0 KOPNopaTMBHOM CETK, a y3nbl rpada
YepHOro uBeTa, Haxoaswmecsa B pombe, npyHagnexar ApeBOBUAHBbIM KOMMOHEHTAM CBSA3HOCTW.
Hymepayms y3noB oTpaxkaeT Hymepauuo y3nos B CETU Ansa yaobcTea.

dur.4 nnniocTpupyeT NOCTpPoeHne MaTpuubl W, BnageHun gna sxoasiyen obonovku sapa.
MaTpuua cTpouTca Ha y3nax Bxoasien obonovkm sapa (y3nbel rpaga YepHoro UBeTa, HaxoaaLwmecs
B TPEYrONbHUKE ), @ TAKXKE Ha y3nax s4pa u y3anax ucxoaswien obono4vku, C KOTOpbIMU CBA3bIBAOTCA
Hanpsmyo y3nbl Bxoaswen obonoykn. CeA3N, OTpaKeHHble B matpuye W, BblAeNeHbl XUPHbIM.
HeHyneBble suenkn matpulpbl W, OTMEYEHbI 3HaKOM «X», B HUX 3anucaHbl BECa NPsiMOro BajeHuns
COOTBETCTBYHIOLLErO y4acTHMKa CeTu (Mo CTpOKam) COOTBETCTBYIOLLEN KOMMaHuen (no cronduam).

®ur.5 unnioctpupyeT NocTpoeHue matpuybl W, BnageHnn 4nsa ncxoasien obonoyku sapa.
MaTtpuga cTtpoutcs Ha ysnax wucxogsawen obonodkn sapa (ysnbl rpada 4YepHOro LuBeTa,
HaxoAsaLWmMecs B KBagparte ), a Takke Ha y3nax sigpa KOTopble CBA3bIBAOTCA HanpsiMyto C y3namu
ncxoasawen obonodkn. CBA3N, OTpaxeHHble B maTtpuue W,, BblAeneHbl XUPHbIM. HeHynesble
AYenkn matpuubl W, OTMEYEHbl 3HaKOM «X», B HMX 3anucaHbl Beca MpSAMOro BrajeHus
COOTBETCTBYHIOLLErO y4acTHMKa ceTu (No CTpOokam) COOTBETCTBYHIOLLEN KOMMaHmen (no cronduam).
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®ur.6 vnnocTpmpyeT nocTpoeHne matpuubl Wi BnageHun ans sapa. Marpuya sensietcs
MaTpuLen cMexHocTn aapa. CBasn, oTpaxeHHble B matpuue W, BblAEneHbl XUPHbIM. HeHynesble
AYErMKkM MaTpuubl W OTMEYeHbl 3HaKOM «X», B HUX 3anucaHbl Beca MNPAMOro BRageHus
COOTBETCTBYHIOLLErO y4acTHMKa ceTn (Mo CTpOkam) COOTBETCTBYHIOLLEN KOMMaHmen (no cronduyam).

dur.7 nnnocTpupyeT NOCTPOeHne matpuubl W; BNnageHun ans ApEBOBUAHbBIX KOMMOHEHT
cBsisHOCTU. MaTpuua W, sBnseTca marpuuen CMEXHOCTU BCEX APEBOBUAHBLIX KOMNOHEHT. CBA3n,
OTpaXeHHble B martpuue W;, BblgeneHbl XXMPHbIM. HeHyneBble suenkn matpuubl W; OTMEYEHbI
3HAKOM «X», B HUX 3anucaHbl Beca NPSIMOro BrajeHuWs COOTBETCTBYIOLLErO yyacTHUKa cetu (no
CTpOKaMm) COOTBETCTBYIOLLIEN KOMMaHMern (No ctonduam).

®dur.8 NNCTpMpPYET NPUMEpP aHannsa KOMMOHEHTbI CBA3HOCTU sapa. Y3nbl aapa OTMEYEHbI
YEepHbIMKU y3namn rpada, HaxoAALWMECH B KPyre; CBA3M MEXAY HMMMW Bbl4EreHbl XUPHbIM. Y3rbl
rpadpa YepHOro LBeTa, HaxoA4ALMECS B KBapaTe - OpraHmn3auum u3 COOTBETCTBYIOLLEN NCXOASLLEN
o6onoykn. CUnbHO-CBSA3aHHbIE KOMMOHEHTbI 4aHHOro rpada, He umeroLue BnagensLes, obBeaeHbl
NYHKTUPHBIMU NIMHUSMU. CHU3Y NpuBEAEH rnnep-rpady, B KOTOPOM CUMbHO-CBA3AHHbIE KOMMOHEHTbI
6e3 BnagenbLeB «CKMEeHbl» B runep-yanbl (6onbluMe 4epHble Kpyrnble y3nbl). [vnep-ysnbl
OTBEYalOT KOHEYHbIM LMKNaM, B KOTOPbIX CKPbITbl BMageHUS Hag KOMMAHUSIMW B KOMMOHEHTE

CBA3HOCTU Aa4pa.

OJETANBHOE OMNCAHWE N3OBEPETEHNA

B npuBegeHHOM Hwke nogpobHOM onucaHuM peanusaymn M3o0peTeHus NpUBEAEHbI

MHOrOYMCMEHHbIE AeTanu peanusauyuv, npusBaHHble ob6ecneunTb OTYETNIMBOE MOHUMAHWE
HacToswero nsobpeteHua. OgHako, ksannuympoBaHHOMyY B npegMeTHou obnactu cneumanucrty
ByaeT o4eBMAHO KakumM 0B6pasoM MOXHO MCMONb3oBaTh HacTosLwee n3obpeTeHune, Kak C JaHHbIMU
AeTansamu peanusayumn, Tak n 6e3 HMx. B gpyrmnx cnyvasx XopoLlo U3BECTHbIE METOAbI, NPOLEAYPbI
N KOMMOHEHTbI He Obinn onucaHbl NOAPOOHO, YTOObLI HE 3aTPYAHSATbL NMOHUMAaHWE OCODEHHOCTEN
HacTosALero n3obpeTeHus.

Kpome TOro, 13 npuBELEHHOrO U3NOXeHuss Oyaer SACHO, 4YTO uM300peTeHne He
OrpaHNuYMBaEeTCs NpPUBEAEHHON peanusaunen. MHOrouMCneHHbIE BO3MOXHbIE MOZUdUKaLunm,
M3MEHEHNS1, Bapuaunm N 3aMeHbl, COXPaHSIoLWMe CyTb U POPMY HaCTOsLLEro n3obpeteHus, byayT
OYEBUAHBbIMM 4Ns1 KBANUPULUPOBAHHbIX B MPeAMETHON 00NacTy cCneymnanucTos.

TepmMmuHbl 1 onpeaenedus

Aapo KopnopaTnBHOM CETU — MakCMManbHbIA Nogrpad CeTu, Kaxabli y3en KOTOPOro UMeeT
xoTs 6bl 04HO BXOAsILEE U XOTs Obl O4HO UcxoasLwee pebpo.

Bxoaswas obonouyka - y3nbl sgpa KopnopaTtuBHOW CETU, UMEIOLLME NYTb 40 sSiApa, BKNoYas
y3ribl, HE NMEoLME NyTb U3 sapa.

Ncxoasian obonoyka - y3nbl sgpa KopnopaTtuBHOM CETU, MEIOLUME NYTb U3 sgpa.

[peBoBngHas KOMNOHEHTa CBA3HOCTUN KOPNOPaTUBHOW CETM — KOMMOHEHTAa CBA3HOCTU CETY,

ABMSAOLLAAcs AepPeBOM.
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Ha @wur.1 npounnoctpuposaHa 6nok-cxema paboTbl npeanaraemoro  peLUeHus.
KomnbioTepHo-peannsyembli cnocod aBTOMaTUYECKOro OnpedeneHnss KOHEeYHbIX BnajenbueB C
YYETOM LMKIUYHbIX Brag€HUW, BbINOMHAETCA Ha BbIYUCNUTENBHOM YCTPOWUCTBE, coAepKaliem
NpOoLEeCccop 1 NamMATb, XPaHALLYIO UHCTPYKLUKU, UCNIONHAEMbIE NPOLIECCOPOM.

N300peTeHme onnpaeTcsa Ha AaHHble CTPaHOBbLIX PEECTPOB OpraHmn3aunin n Nx yupeautenen.
Tak, B Poccunckon degepaumm UCNonb3yloTcs CBeAeHMs EAMHOro rocynapCTBEHHOro peecrtpa
topuanyeckux nuy (EMPHOJ) ®epepanbHon Hanoroson cnyx6bl Poccunckon degepaymm, KoTopble
coagepxar UHopmaymio 0 perncTpaymm opraHusaumi U MHAMBUAYanNbHbIX NpegnpuHMMaTenen,
yypeautensx,  reorpadmyeckoM  MECTOHaxXOXAEHWW,  SKOHOMWYECKOW  crieyuanusaymm,
OpraHu3aLoHHO-NPaBoBON opme, punuanax n npaBonpeemMHuUKax opraHusagun. B yactHocTwy,
AN XO3ANCTBEHHbIX TOBapuULECTB; OBLECTB C OrPaHNYEHHON OTBETCTBEHHOCTBIO, KPECTbSAHCKMX
(dbepmepcknx) XO3ANCTB; XO3ANCTBEHHbIX MNAPTHEPCTB; MPOU3BOACTBEHHbBIX KOOMEPaTUBOB;
XUMULLHBIX  HaKOMUTENbHbIX KOOMEPaTUBOB, YHUTaPHbIX NPEANPUATUA; TFOCYAapPCTBEHHbIX W
MYHULMNANbHbIX YYPEXAEHUN; aKLNOHEPHbIX OOLLECTB C €4UHCTBEHHbIM aKLMOHEPOM B NYBMYHOM
peecTpe NMEKTCHA CBeAeHUs 00 yupeauTenax u yyacTHUKax 3TUX OpraHusauui n pasmepe ux
yyacTtua B yctaBHom kanutane. MNockoneky EMPHOJT aBnseTcs npasoycTaHaBnmsaioLwmm peecTpom,
3TW CBEAEHMSA ABNAOTCA opuandeckumm dakramu. B gpyrnx ctpaHax, CyLeCcTBYIOT U OTAEMbHbIE
peecTpbl KOHEYHbIX BragenbueB opraHm3ayun (1.H. 6eHeduymapos). Tak, B BenukoSputaHum
opraHu3ayumn o6s3aHbl packpbliBaTh BCEX KOHEYHbIX Briagenbues 6onee yem 25% cBoux akymi unu
ronocos B OTAENbHOM rocyaapcrtBeHHoMm peectpe People with Significant Control (anrn. Jluya co
3HaYMMbIM KOHTPOIEM), KOTOPbIN 84MUHUCTPUPYET OTAENbHbIW OpraH BriacTu.

[aHHble 0 MO MEHbLUEN Mepe OAHOM KOMMaHUM NepefatroT C NEPBOro cepsepa Ha BTOPOU
cepBep, rae OCYLIECTBMAIT aBTOMaTU4eckoe onpejeneHve KOHEYHbIX BnajenbLeB C YYeTOM
UMKNMYHBIX BriageHun. lNepegava paHHbIX MOXeT ObiTb oOcCywlecTBneHa nobbivM CpeacTBOM
TENeKOMMYHMKALUNOHHOM CBA3KM, B T.4. N0 APl. OcyecTBnsalT OYNLLEHNE AaHHbIX MO MEHbLUEN
Mepe O4HOWM KOMMaHun (yaaneHune sanucen camoBrageHmns, yaaneHms 3anmcen ¢ HyneBbiM BECOM
BnageHus).

Ha BTOpOoM cepBepe OCYyWECTBNAIOT MNPeACTaBNEeHNEe MOMYYEHHbIX JAaHHbIX B BUAE
OPWEHTMPOBAHHO B3BELLEHHOrO rpadha BrnageHus, rae no MeHbLIEN MEPEe O4Ha KOMMaHUA ABNSETCA
y3nom rpagpa, a seca pebep Mexay ysnamu paBHbl 4ONSM Y4acTUS B KOMMNAHWW.

[aHHble no JoneBOoMy y4dacTuio (COBCTBEHHOCTW) MOryT OblTb NpPeacTaBneHbl Kak
OPWEHTMPOBAHHbIN B3BELLEHHbIN rpad BnageHua. B aTom npefgcraBneHuMu opraHmsauyum u ux
yyacTHukn obpasyot N y3nos, a Beca E pebep Mexay HUMW paBHbl COOTBETCTBYIOLMM A0MSM
yyacTtua B kKomnaHmax. Pebpa opneHTupoBaHbl B CUy HECMMMETPUYHOIO OTHOLLIEHUS OpraHmn3ayms-
y4yacTHUK: kaxgpoe pebpo (i, k) OpUEHTUPOBAHO OT y4YaCTHMKA j K opraHmsaumm k n umeet
cooTBeTcTBYIOWMN BeC 0 < Wy, < 1. Beca Wy, rae i,k = 1,2, ..., N, obpa3sytoT matpuyy secos N*N,
ABNAOLWYIOCA MaTpuLen CMEXHOCTU rpada srnageHusa. 1o NnoCTpPoeHuIo, ecnu B AaHHbIX eCTb

3anucn 06 y4yacTHMKax opraHmsaumm k (4TO 3a pPeaKMM WCKIIOMEHMEM BeEpHO ans noboun
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opraHusaumm k), To xotss Obl oguMH M3 anemeHToB ctonbua k maTtpuubl W 6yget Gonbwe O.
OTCyTCTBME OTHOLIEHUW BNafeHUs MEeXAY ydacTHMKaMu CETU MNPUBOAUT K HYNEBOMY BECy B
COOTBETCTBYIOLEN a4verke matpuubl W. [ockonbky kaxpas opraHmsauus UMEET eLUHUYHYIO
CYMMapHyto AOSII0 CBOMX YYaCTHWKOB, CyMmMa 3HayeHun B cronbuax k, COOTBETCTBYHOLUMX
opraHusauuam, pasHa 1, t.e. Y; W, = 1. na ctonbuyos j, COOTBETCTBYOWMNX Pusnuyam, cymma
% Wi; = 0, nockornbKy BCe 3HaYeHus B Takux ctonbuax pasHbl 0. Mo nocTpoeHno camo-BnageHus
cunTaroTcs apTedakTom B AaHHbIX, MO3TOMY Mbl cumTaem W;; = 0 gnga noboro yana j B CeTU.

XOpOLLIO N3BECTHO, YTO y4yeTa A0ornen NpsiMoro BrageHna W;; HeAoCTaTouHO AN BbISBNEHWs
KOHEYHbIX Bnajenbues KomnaHui. Takmm obpasom, crnegyeT yuuTbiBaTb KOCBEHHOE BRajeHue
YYaCTHUKOM | OpraHusaymen k 4epes BCE OcCTamnbHble Y3Mnbl CETU. YYaCTHUMK MOXET BnajeTb
KOMMaHWen 4yepes HECKONbKO nyTen B rpadpe, BCce OHM AOMKHbI ObiTb YYTEHbl ANA noacyeTta
CYMMapHOW 40NN BNajeHNs KOMNaHNEN. OTOT NOAXO XOPOLLO M3BECTEH KaK HEMpsIMOe BNajeHne
no TpaH3auTMBHOCTU. C NOMOLLBIO annapara Teopun rpadhoB MaTpuvly UTOrOBbIX AOMNEN C YYETOM
TPaH3UTMBHOIrO BNagEeHNA MOXHO 3anucaTtb Yepe3 matpuly NpsaMbiX AONEn (Marpuyyy CMEXHOCTH
rpada, W) cneayowum obpasom:

Tij = Wy + Yo WicWaj + Zki=1 Wik Xeq WigWy; + -+ (M

rae nepsbl YnNeH — BKMag OT NPSMOro BrajeHus, BTOPOM YNeH — BKNag OT HENnpsiMoro
BNageHns No NyTaM ANUHbI 2, TPETUN YNeH COCTaBnseT Bknag nyter gnuHel 3 n 17.4. MNogobHbIn
TpaH3nTMBHbIN noaxog 6bin npeanoxeH B [Vitali S, Glattfelder J, Battiston S. The network of global
corporate control. PloS One. 2011;6(10):25995] 1 usBecteH Takke B nutepaTtype kak network
control. CyLlecTBEHHO, OfHaKo, YTO B rpadpe ¢ YUKIMYECKMMN BNaSEeHUSIMMU MakCUMansHasa AnvHa
NyTU HUYEM HE OrpaHuyeHa, noatomy Heobxogumo paa (1) craHoBUTCH OECKOHEYHbIM. 3TO
BbI3bIBAET M3BECTHbIE NpPobnembl, CBs3aHHble € pacxoammocTtbio (1). OencreutenbHo, psag (1)
npeacraenset cobon psg u3 cteneHen matpuupl W.

T=W4+W2+W3+...= 32 W" 2

CxoaumocTtb psga (2) KOHTPONMMPYETCS YCNOBMEM Ha cTapliee COOCTBEHHOE 3HaveHue
mMatpuybl W: [A;| < 1. Tlpy 3TOM ANA HEKOTOPbIX CUIMbHO-CBA3AHHbLIX KOMMOHEHT rpada
(«CcTOXacCTMYECKNX», T.€. B KOTOPbIX CyMMa BXOASLLMX BECOB BCEX Y3IOB paBHa 1, T.€. OTCYTCTBYIOT
BHELUHME Bnajenblbl CHaPY)XW KOMMOHEHTbI) A; = 1, MOCKOMbKY COOTBETCTBYOLUME MaTpuLbl
CMEXHOCTM ABMATCA cToOXacTudeckumun. Takum obpasom, pag (1) 1 (2) pacxogutcsa aAns HEKOTOPbIX
KOMMOHEHT CBA3HOCTM rpadpa, a 3HauumT, He MOXET BbITb MPUMEHEH ANS BbIYMCINEHNS TPAH3UTMBHbIX
[ ONnen BO BCEN CETW.

PackpbiBaembin cnocob nogcyera pesynbTUPYHOLWNX 4ONEN YHACTHUKOB KOMMaHui B rpade
ucnonb3yeT BBEEHWEe BEeL|eCTBEHHOro napametpa a =1—¢, € K1 B pag (2). Ana pewweHua
pacxoauMoCTU NpeacTasneHa cneayowas mogudoukauus (2):

T,=W+aW? +a?W3+...= Y2 a"Wr=W({ —aW)™? (3)
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Ycnosue cxoanumocTu (3) MOXeT BbITb 3anMcaHo Tenepb kak a|d,| < 1. Kak 6bino otmeveHo
BbiLLE, CymMMa B cTonbuax Bcen maTpuybl cmexxHocTn cetn W pasHa nnbo 0 (ans domsnuy), nnbo 1
(ans opraHusauyun). Toraa, no Teopeme [epiropuHa o Kpyrax, crapwee co6CTBEHHOE 3HaYeHmne
matpuybl W orpaHnyeHo kpyrom paguyca R=171 ¢ yeHTpom B Havane koopauHar [Gerschgorin, S.
(1931), "Uber die Abgrenzung der Eigenwerte einer Matrix", Izv. Akad. Nauk. USSR Otd. Fiz.-Mat.
Nauk (in German), 6: 749—754.]. VIHbIM1 cnoBamu, 4N MatpuL, CMEXHOCTU KOPNopaTMBHbIX rpacdos
cnpaeseanvea crneayoLas rpaHmya Ha ctapliee cobCcTBeHHOE 3HaYeHne

Ml =1 4)

Takum obpasom, Ans perynapusanmmn pacxogumMocTu B rpadpe BNageHUn B packpbiBaeMom
TEXHWYECKOM peLLeHUn npegnaraetcs Bblbpatb a, OMM3KYI0 K €AMHULE CHU3Y, Hanpumep, a =
0.999. Torga ycnosue CXoaAMMOCTU || < 1 ByaeT 3aBefOMO BbINOMHEHO, U Mbl CMOXEM OLEHUTb
Beca yyacTHukoB T, BCEX KOMMaHWMA BHYTpU aapa no gopmyne (3), rae W =W, — martpuya
CMEXHOCTM s4pa, CM. cur. 6.

MNocne TOro, kak MOMy4YeHHble AaHHble ObINU NPEeACTaBneHbl B BUAE OPUEHTUPOBAHHO
B3BELLEHHOro rpadpa BnageHun, ocyLecTBNAIOT BblASNeHne a4pa KOpnopaTuBHON CETHU.

[na BblaeneHna sapa B packpbiBaEMOM TEXHUYECKOM pPeLUEHMM NPUMEHSAETCS NpoLeaypa,
aHanornyHasi U3aBECTHOMY B TEOPUU rpaddioB k-core pasnoXKeHUo ANst HEOPUEHTUPOBaHHbIX rpadoB
4na cnyyas k=2. A UMEHHO, OCYLLECTBNAIOT UTEPaTUBHOE yAarneHue y3rnoB U BCEX UHLNLEHTHbIX C
HUMK pebep, ecnn y3en MMEET TOMNbKO BXOASALLME UMK TOMbKO ucxoasawue pebpa. Takum obpasom,
Ha KaXXAOM Luare utepatuBHOM npoueaypbl yAanaT y3nbl /, Y KOTOPbIX MO0 CTeneHb BXOAALLUX
pebep k., = 0, nMGO cTeneHb ncxoasawmx pedep ki, = 0.

Ha nepsom Liare yaansaoT y3rbl, KOTOPbI€ HUKOMY HE MpuHaanexar (T.e. y AaHHbIX y3roB
HET y4aCTHUKOB), U OpraHunsaymm, KOTopble HUYEM He BNajeroT (T.e. caMn He NPUHUMAIOT yyacTue
B opraHmsayusx) cMm. cur. 3. Takoe yaaneHue y3nos Ha NepBoM Luare npMBoaAUT kK obpasoBaHuto
HOBbIX «BUCAYMX» BEPLUMH, a@ TaKKe K MOSIBNEHUIO U3ONUPOBaHHbLIX BEPLUMH. OCyLeCcTBNSIOT UX
uTepaTMBHOE yaaneHne Ha Kaxaom NocreayoLwem ware npoueaypbl. locne HeCKonbknx ntepauuin
nony4aroT nogrpad, B KOTOPOM yAanuTb BEPLLUMHbI HEBO3MOXHO, @ 3HAYMT, BCE Y3rbl B HEM UMEIOT
X0Ts Obl OAHO BXOASLLEE N O4HO uUcxoasiwee pebpo. Takon nogrpady, SBRAIOLWWACS HE YeM UHbIM
KaK MakcumarbHbIM NogrpadoomM B KOPNOpaTUBHOM CETU, UMELLMM XOTS Obl O4HO BXOASLLEE U OA4HO
ncxoasiiee pebpo B kaxkaoMm ysne, ectb (1,1-core) — 94p0 kopnopaTUBHOW CeTU. Y3nbl B rpade,
koTopble ObINM yaaneHsbl Ha ware 2 1 ganee, ABASTCA «KKOMNAHUAMU-NOCPEAHUKaMUy. JTOT Lwar
crnocoba npeacraeneH B Buae Onok-cxeme Ha ur. 1 N UMEET BbIYUCIIUTENBHYO NMHENHYIO
cnoxHoctb O(E).

B kauecTtBe npumepa paccmoTpum rpad BnageHus, coctoawmn us 50 yanos, Ha dur. 2 Ha
MepBOM LUAre utepauyum BCe Y3Mnbl rpada 4YEepHOro LBETa, HaxOAsWmeca B TpeyronbHuke (8
YYaCTHUKOB, KOTOPbIE HUKOMY HEe NpuHagnexar) v yanbl rpada YepHoro LpeTa, HaxoasLwmecs B
kBagpare (13 opraHusayun, KOTOpPblE HUYEM HE BageloT) yaansaTcs u3 cetun. BaxkHO OTMETUTD,

YTO yjarneHve ysnoB NPOUCXOAWUT OAHOBPEMEHHO BO BCEX KOMMOHEHTax CBA3HOCTM rpadgpa. Ha
8
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BTOpPOM Lware 13 GenbiX «KOMNaHUN-NOCPEAHNKOB» CTAHOBATCA NMOO y4vyacTHUKaMK, KOTOpble
HAKOMY He npuHagnexar, nubo opraHusaumamu, KOTOpble HWYemM He BnageT, nubo
N30NMPOBaHHLIMK BEPLUMHAMM N NognexaTt yaaneHuio n3 rpada. Ha tpetbem ware ygansawooTrcs
HOBbI€ 7 KOMMNaHWK1, OkasasBLUMECH Ha nepudepun B pesynbTaTe wara 2. HakoHewl, Ha nocnegHem
YETBEPTOM LUare noAnexuT yaaneHuio ogHa KomnaHns (OTMedeHHasa «4» Ha gour. 2), okasasLuanca
N30NNPOBaHHOW BEpLUMHOWN. [locne 4eTBepToro wara ocraetca 8 y3noB (y3nbl rpada YepHoro
LBETa, HaxoasLwWwmecs B Kpyre), KaxAablh M3 KOTOPbIX UMeEET XOTa Obl O4HO BXOASLLEE N OAHO
ncxoasiee pebpo, n NO3TOMy He MOXET ObITb yaaneH. 3TK y3nbl 06pasyloT S4p0 KOPNopaTUBHON
CETU C UUKNNYECKUMUN BNAJEHNSMN.

Mony4YyeHHoe S4Pp0 KOPrOPaTUBHON CETU COXPaHASTCS U OCYLLIECTBIIAIOT MOMCK KOMMOHEHTbI
CBSA3HOCTM S4pa, NPUYEM Y3Ibl, HE BOLUEALUME B KOMMOHEHTY CBA3HOCTW, NPUHaNexar o4HON 13
APEBOBUAHbBIX KOMNOHEHT CBA3HOCTMW.

[na BblAENEHUA KOMMOHEHTblI CBA3HOCTM SApa KOPMNOPaTMBHOW CETU B packpbiBaEMOM
TEXHMYECKOM peLleHnn npumeHseTca anroputm Breadth-first search (BFS, [Moore, Edward F. "The
shortest path through a maze." Proc. Int. Symp. Switching Theory, 1959. 1959.]) ans
HeHanpasneHHoro rpada.

(1) onpepenseTcs crny4anHo BbIGPaHHbIN y3en, NPUHaANeXaWmn Sapy.

(2) B cTposAwWmnca noarpad BKMOYAKTCHA BCE €r0 POAUTENLCKNE N LOYEPHME Y3Tbl.

(3) npoueaypa NOBTOPAETCH PEKYPCUBHO 4,0 TEX NOP, MOKA HE NepecTaHeT NopoXaaTb HOBbIE
y3nbl-kaHAMAATbI.

3arem onpeaenalTca BCe Y3nbl SApa, BOWeEALUME B MOCTPOEHHbIM noarpadd, OHU
NCKMNIOYAK0TCA U3 CNMCKa CTapToOBbIX Y3roB. [locne 3Toro npoyecc NOBTOPAETCHA 3aHOBO, Ha4YMHasa C
BblibOpa Cry4yanHoro CTapToBOro y3na B sgpe. 31a onepayms anroputma MMeEeT BblYUCIUTENBHYIO
cnoxHoctb O(E), rae Ec — KONUYECTBO CBA3EN B CBA3HOM KOMMNOHEHTE siapa. B peanbHbIX gaHHbIX
E: 06bI4HO Ha NOPSAOK MEHbLLE OOLLEero Yncna cBa3emn B KOPnopaTuBHOM cetu, E.

[nsa BbISIBNEHUSA KOHEYHbIX LMKIOB, BRageroLmnx opraHm3aunsmm B KOPrNopaTMBHOW CETU
(CKpBITBIX BriageHun), nocne BbiAENeHUa aapa Mbl HAXOAUM Takue CUNbHO-CBSA3HbIE KOMMOHEHTDI
A4pa, Y KOTOPbIX HET BNagenbues, CM. dur. 8. BaXkHO OTMETUTb, YTO KOMMNOHEHTLI CBA3HOCTU siapa
MOFyT COCTOSAATb W3 HECKONbKMX CUIMbHO-CBA3AHHbLIX KOMMOHEHT. Kapas CunbHO-CBA3Has
KOMMNOHeHTa 6e3 BHELLUHEro Brnagensya npeacrasnset cobon rpynny 3KBMBaNEHTHbIX OpraHu3aguin,
BnagerLwmx apyr apyrom ¢ gonen 1. Ha dwur. 8 nokasaHbl LUECTb CUNBbHO-CBA3AHHbIX KOMMOHEHT B
OAHOWN M3 KOMMOHEHT CBA3HOCTM S4pa, HO TOMbKO TPU U3 HUX HE UMEIOT BNajenbLeB 1 SBNASIOTCA
KOHEYHbIMM LuKriamum (0603HauYeHbl NYHKTUPHBIMU NMHAHUAMK). COCTaBNAT runeprpady, B KOTOPOM
CUNbHO-CBSI3aHHbIE KOMMOHEHThI 6€3 BnagenbueB «CKMEEeHbI» B eAuHble runep-yanbl ( 6onblume
YepHbIe Kpyrnble y3rbl Ha cur. 8). UTobbl OTAMHUTDL «TUMNEP-Y3iibl», COOTBETCTBYHOLLUME KOHEYHbBIM
Uuknam, OT OBblYHbIX UCXOAHBLIX Y3rOB, MPUCBaMBAIOT «ruUnep-y3nam» OTpuuatenbHbI UHAEKC

(MHH B paHHbIX).
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HangeHHaa cBsi3Hast KOMMOHEHTA packnaablBaeTca Ha Tpu noarpada, 1) sapo
KOPNOpaTMBHOW CETU, 2) y3nbl aapa KOpNopaTuBHOW CETU, UMEKoLMe NyTb U3 gapa (Mcxogawias
obonouka) n 3) yanbl sapa KOPNOpPaTUBHOW CETWU, UMeLWMe NyTb 4O S4pa, BKMAKYaA y3nbl, HE
nmetrome nyTb U3 aapa (sxoasiyas obonouka).

TpaH3uTUBHbIE BECA YY4ACTHUKOB M KOMMaHWN B rpadye, He BXOAALLMNX B AP0 KOPNOpaTUBHOM
ceTu (T.e. B obonoykax sapa n B 4PEBOBUAHbBIX KOMMOHEHTaX CBA3HOCTU, CM. cur. 3), MoryT BbITb
paccynTaHbl NEPEMHOXEHNEM COOTBETCTBYIOLMX MaTpUL CMEXHOCTU B KOHEYHbIX psigax 3a cyet
OTCYTCTBUS B HMX LMKNOB. Takom cnocob nossonser nsdexarb UHBEPTUPOBaHUSA o0LLE MaTpuubl
BCEeW KOpnopaTuUBHOW CETU Npu nogcyeTe 6EeCKOHEYHOro reomeTpudeckoro paaa s popmyne (3). Ha
dur. 3 n3obpaxkeHbl y3nbl, COCTaBMSIOLLME BXOAALLYIO (Y3nbl rpada YepHOro UBeTa, Haxoaswmecs
B TPEYroNbHUKE) N UcxoasaLyto (yanel rpacda YepHoro LUBeTa, Haxoaswmecs B ksagparte) o60noykn
aapa. Y3anbl ucxoaawen o6onoykn onpeaensatoTca kak y3nbl, B KOTOPbIE CYLLECTBYET NyTb U3 Sapa.
Y3nbl Bxoaswen obOonoyYkn ABMAOTCA MHOXECTBOM (i) Y3MOB KOMMOHEHTbI CBS3HOCTU A4pa, He
npuHagnexawmx sapy 1M ucxogswenm obonouke. Taiwke Ha dur. 3 n300pakeHbl y3anbl,
npyHagnexawme ApeBOBUAHbIM KOMMOHEHTAM CBA3HOCTU (y3nbl rpada YepHoro LBeTa,
Haxoasiwmecss B pombe), n yanbel aapa (yanbl rpada 4epHOro LUBeTax, HaxOAsALWMECS B Kpyre).
Onepayumn BblgenNeHNa BXOASALEN N UCXO4ALLEN OOONOUYKN UMEIOT BbIYUCIIUTENbHYIO CNOXHOCTb
O(Ec), rae Ec — konu4ecTBo CBA3EW B KOMMOHEHTE CBA3HOCTM S4pa.

[na noacuyeta matpuvubl TPaH3UTUBHOINO BRajeHuMs Bcero rpada T, B packpbiBaeMoM
TEXHWYECKOM peLLUEHUN NMPUMEHAETCH pasnoXeHune T, Ha KOMOVHaUuK MaTtpuy TPaH3UTUBHOMO
BNageHus AN KaKAoOW U3 CTPYKTYP, ONPEeLENneHHbIX Bbile: BXOASALEN 0DOMouke, UCxoasen
obonouke, aapa N APEeBOBUAHbLIX KOMMOHEHT CBA3HOCTW. [lpoueaypa COCTOUT U3 CriefyroLux
3Tanos:

(1) O6pasytoT MaTpuLbl CMEXHOCTM KaX40MN N3 CTPYKTYP: BXOASLLEN OBONOUKM, UCXOAALLEN
obonoukn, sapa U APEeBOBUAHbLIX KOMMOHEHT CBA3HOCTU (cMm. dur 3-7). Mpn 3TOM K MaTpuue
CMEXHOCTM BXoAsiLLen obonodkn sapa 4obaBnaTcs CBA3U C S4POM U C UCXOAALLEN 0BO0MNOYKon
SAAPAa, a Takke COOTBETCTBYIOLME Y3nbl Aapa 1 ncxogsawen obonovku (matpuya Wy, cm. cour. 4).K
ncxoaslen obonoyke sgpa 4o6aBnSaOTCA CBA3WN TONbKO C S4POM U COOTBETCTBYHOLLME Y3Mbl Aapa
(matpuya W,, cm. cdur. 5). [Ina npocToTbl HOTauMM B danbHenwem matpuudbel W, n W, 6ygyt
Ha3bIBaTLCA «MaTpuLUamMm CMEXHOCTU obonoyek». Bce CBA3W, OTMEYEHHbIE B COOTBETCTBYHOLLNX
MaTpuyax CMEXHOCTU ODOMNOYeEK, NokasaHbl XUPHbIMKU CTpenkamn Ha dur. 4-5. [Ins OTHOLLEHWA
NPSAMOro BNageHns BHYTPU siApa KOpnopaTnusHoOM ceth (pur. 6) ncnonb3yeTcs matpuya CMEXHOCTH
aapa W, 6e3 gononHuTenbHbIX CBA3en ¢ obonodkamn. [JpeBoBUAHbIE KOMMNOHEHTbI HE CBSA3aHbI HU
C 4POM, HM C O4HON N3 0BoNoYEK, NO3ITOMY COOTBETCTBYHOLas MaTpuya W; anserca maTpuuen
CMEXHOCTU 4 PEBOBUAHBIX KOMMOHEHT, dour. 7.

(2) PaccuntbiBaloTCa MaTpuubl TPAH3UTUBHOMO BMRAAEHUS ANS BXOASILLEN U MCXOASALLEN
obonoyek sapa KoprnopaTMBHOW CETU, a Takxke ANS APEBOBUAHbLIX CBA3HbIX KOMMOHEHT (Matpuubl
Ty, T,, T3). Npun 3TOM ANA BCEX TPEX CTPYKTYP PacCUUTLIBASTCA CyMMa CreayoLLero KOHEYHOro paaa:
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T=W+W2+W3+...= Y wk ®)

3aece W — maTtpuya ogHoM u3 CTpykTyp (0o6onodek unu peBoBUAHBIX KOMMOHEHT, CM. COur.
4.57), T—wmaTtpuya TPaH3UTUBHOCTU COOTBETCTBYIOLLEN CTPYKTYPbI, d* - OLleHKa CBEPXY Ha AnameTp
cetn, W — matpuya CMEXHOCTU COOTBETCTBYHIOLEN 0O0MOYKN U APEBOBUIHbBIX KOMMOHEHT. k-1
YreH B 3TON CyMme A06aBNAET B UTOrOBYIO MatpuLy TPaH3UTUBHOCTU MHPOPMaLMIO O NYTAX AMNUHbI
k. T.x. B cnocobe CyL|eCTBEHHO WCMNOMb3yeTCA MPEeNMYLLECTBO Pa3peXEHHOCTU MNoryyYaembix
MaTpuy CMEXHOCTW, pacyeT mMaTpuy TPaH3UTMBHOCTU (5) TpebyeT MHOroKpaTHOro MaTpu4HOro
YMHOXEHMSI PaspeXeHHbIX MaTtpuy. 3ta onepauyus B obllem cnyyYae UMEET BbIYUCIUTENbHYHO
cnoxHocTb O(Eo?/No), rae Eon No— 4MCNO CBS3EN 1 Y3MOB B PACCMaTpyBaeMON KOMMNOHEHTE CETH
COOTBETCTBEHHO.

[Ona onpegeneHns OLUEHKM CBEPXYy Ha CTeneHb, B KOTOPYK HEOOXOAMMO BO3BOAUTH
nony4yaemMble MaTpuupbl 4NA y4eTa BCeX ANUHHBIX NYTEN BrageHusa, HeoOXoAMMO 3HaTb AuameTp
COOTBETCTBYIOLUMX KOMMOHEHT, d* (Camblil ANTMHHBIA N3 CYLLECTBYIOWNX B HEN KpaT4Yanwmx nyTen
mMexay AByms ysnamu). OgHako TOYHOE BbIYMCMEHME AMameTpa SABMAETCHA 3agayent CrOXKHOCTU
O(N?), T.k. TpebyeT pacyeTa BCEX CyLIECTBYIOLUMX KpaTyahlumx nyTed. B cBS3M C 3TUM B
PacKpblBAEMOM TEXHUYECKOM peLUeHUM MpeanaraeTca  UCNonb3oBaTb E€AUHYK ANS  BCEW
KOPNOpaTMBHOW CETU OLEHKY CBEpPXy Ha AgunameTtp. OTa oOueHka OnpeaensdeTcs B npouecce
HaxoXAEeHNs sapa KopnopaTUBHOW CETU U paBHa YABOEHHOMY YMCMY CIOEB, MOSYUYMBLUUXCA NpU
UTepaTMBHOM yaarneHuu y3nos rpadpa Ao s4pa. o NOCTPOEHUIO apXUTEKTYPbI CIIOEB OYEBUAHO, YTO
Bonee AnNVHHbIE KpPaTYanLLMe NyTn B rpade CyLecTBoBaTb HE MOTYT.

(3) PaccuntbiBaeTca matpuvua TpaH3UTUBHOIO BriageHna ana aapa (matpuga 7).

Pacuet nposogutca no copmyne (3) ¢ sameHon maTtpuubl W Ha maTpuLy CMEXHOCTN sapa
We. A MMEHHO, ANs y4yeTa UUKNMYECKUX BNAAEHUA cuuTaeTcs cymma OeCKOHEeYHoro psga
reoOMeTpMYECKOM MNporpeccMm C napameTpoMm @, PerynsapusmpyowMMm  noTeHuuanbHble
pacxoAMMOCTM B CTOXaCTUYECKUX KOMMOHEHTax sapa

Te= Yn=1 @V P WE =We( —aWe)™ (6)

T.k. popmyna (3) TpebyeT nHBepcumn matpuupbl pasmepom CxC (C - kOnuM4ecTBoO y3noB B
aape), B obuiem cnyyae CrnoXHOCTb Ornepauyum MOCTPOEHUs MaTpulbl TPaH3UTUBHOCTU sapa
orpaHuyeHa ceepxy kak O(C3).

(4) Tony4eHHble MaTpULbl TPAH3UTUBHOCTM APEBOBUAHBLIX KOMMOHEHT, 060noYek n sapa
Tee pevnHaekcnpytotes Ao pasmepa NxN nytem gobasneHnem HynesbiX CTPOK U ctonbuos. 31O
Heobxoanmo, YTOObl MMETb BO3MOXHOCTb CKNaablBaTb MaTpuLbl TPAH3UTUBHOCTU, OTHOCALLMECS K
pasHbIM CTPYKTypam.

(5) OTHOLWeEHMA BNageHns Mexay KoOMnaHnamu n cobcTBeHHUKamm B 060noyke n sape MoryT
BbITb YUYTEHbI CIEAYIOLLMM MaTPUYHbLIM NEPEMHOXEHNEM

Tec =Ty + Ty + T + TeTy + ToTe + T, Ty + T, TcTy, )

rae nepeble TPWU CriaraeMblX COAEpXaT Beca TPaH3UTUBHOIrO BNaAEHUS BHYTPU KaXKAOW U3

CTPYKTYP (BXOASLLEN 060NOYKM, NCXoaALLEN 0BONOUKN 1 94pa), BTOPbIE TPY CnaraemMblX YYUTbIBaOT
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nonapHble OTHOLLEHUS (NYTW) BrageHUa Mexay CTpyKTypamu, a TpeTbe crnaraemMoe yyYnTbiBaeT BeC
Ha NyTaX, MAYLMX U3 BXOAALLEN 06ONOYKM B NCXOALLYIO Yepes S4P0.

(6) 3a cyeT oTCYTCTBUA CBA3EW Mexay obonodkamy M S4POM C OAHOW CTOPOHbI, Y
APEBOBUAHBIMW KOMMOHEHTAMW C APYron CTOPOHbI, obLan MmaTpuya TPaH3UTMBHOrO BNageHnsa ans
BCEWN CETU SABMAETCA CYMMOW MaTpuLbl TPAH3UTMBHOIO BNageHUsa 4peBOBUAHBIX KOMMOHEHT T; U
MaTpuLbl TPAH3UTUBHOIO BNageHnst o6onouvku n sapa:

To=T3+Tce=T1+ Ty +T3+Tc+ TcTy + ToTe + ToTy + To,TT, (8)

B wyacTtHom cnyyae peanusauum TEXHUYECKOrO PEeLLEHUs NOUCK BnajenbLeB MOXET ObiTb
OCYLLECTBMNEH ANS KOHKPETHOW opraHusauuun. Toraa B pesynbtare AeKOMNOo3nuMn onpeaenseTcs
CTPYKTYpa, K KOTOPOM OTHOCUTCA KOHKPETHas KOMMaHus, W pacCYUTbIBAETCSH TOMbKO
COOTBETCTBYHOLLAA MaTpuLla TPaH3UTUBHOIO BNageHus.

(7) Ons nonyyeHWs TPaH3UTUBHbIX A0NEN BNAaAEHUW KOHEYHbIX BRajenbueB K3
paccYNTaHHON MaTpuubl TPaH3UTUBHOIO BRafjeHus Ty MEXAY YYacTHUKaMU CETU BblAEnsoTCA
CTPOKMW, OTBEYAOLME YHaCTHMKAM, KOTOPbIE HUKOMY HE NPUHAANEXaT, , T.€. KOHEYHbIM Y4aCTHUKaM
6e3 Bxogawmx pebep. KoHeuHble Bnagenbubl KaxA40N KOMNaHU1 B CETU MOTyT ObITb paHXMPOBaHbI
no TPaH3UTUBHOW A0ne BnageHus (CHavyana KpynHble Bragenblbl, 3aTeMm Briagenblbl C MEHbLUMM
BnageHuem). Nogcyet cymmbl S0NeEN BNageHUs KOHEYHbIMU Uuknamu (¢ otTpuuartensHbix MHH no
MOCTPOEHUIO) ANSA KOHKPETHOW KOMMNaHWW NO3BONSET OLEHUTb MPOLEHT BMNaAEeHUs, CNPSTaHHbIA B
LUUKNax, a Takke naeHTuduuupoBaTb KOHEYHbIE LUKNbl (TPYMnbl OpraHnsayummn), akkymynupyoLiue
Ha cebe 3Tm BnageHus. Hanpumep, ecnun, B pesynbtate paboTbl npeanaraemoro cnocoba,
opranmsayuen OO0 «KomnaHusi» BnageroT Cneaylolme KOHeuYHble yyacTHukK: MBaHoB VBaH
MeaHosuy ¢ gonen 0.3 n gBa koHeuHbIX yukna c gonamm 0.2 un 0.5, To onpeaensietcs, uto Ha 70%
koHTponb Hag OO0 «KomnaHua» cnpaTaH B LMKNax.

[N OLUEeHKN yCTONYMBOCTU BNAagEHUsi, MOXHO MOMNYYUTb CEPUID PaHXMPOBAHHbIX CMUCKOB
KOHEYHbIX Bnagenbues (B T.4. LUMKIMOB), B YaCTHOM Crny4ae peanusaymm TEXHUYECKOro peLLeHUs
nMouck BnagenbueB MOXET OblTb OCYLWECTBNEH ANSA pPasnuuHbiX 3HAYEeHWW napameTpa a =
0.999,0.9,0.8,...,0.1. 3TOT napameTp perynupyeT BKMajg NyTen BRajeHusi pasfMyHOW ASVHbI,
npvnucbiBas 6onbLUMNA BEC KOPOTKUM MYTAM W MEHbLUNA BEC ANTMHHBIM. [Tpy 3TOM napameTp LOMmKeH
ObITb NPUMEHEH AN NOACYETA MaTPUL TPAH3UTUBHOCTU BO BCEX CTPYKTYpax CETU (B 3aBUCUMOCTU
OT TOro0, UHTEPECYET NN YCTONYUBOCTb BNAAEHMUSI KOHKPETHOW KOMMAaHMEN, FPYNNON KOMMNaHUA Unu
BO BCEW CETU Marpuua TPaH3UTUBHOCTM MOXET ObITb paccumTaHa ¢ 3agaHHbiM napameTpom a ANs
COOTBETCTBYHOLUUX CTPYKTYP). BbiBOA 06 YCTOMUMBOCTY AENaeTCsa NO NUSMEHEHUSAM B PaH>XMPOBaHWUN
KOHEYHbIX Bnagenbues. B cnyyae cno)XHom KopnopaTMBHOW CTPYKTYPbl C HECKONbKUMWN KOHEYHbIMA
BNajgenbLyaMmy Ha pasnMYyHOM pacCcToOaHMM A0 MCCNneayemMon KOMMaHuu B rpade BrnageHus
HebomnbLIOE M3MEHEeHWe napameTpa OXUAAEMO NpuBeAeT K WU3MEHEHUIO pPaHXWPOBaHWUS ee
KOHEYHbIX Bnagensues. B To e Bpems, ANA NPOCTbIX BNageHUN N3MEHEHME O HE MPUBOAUT K

M3MEHEHWNIO B PaHXMpOBaHUM B LUMPOKOM AManasoHe 3HayeHWn napameTpa. Takum obpasom,
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npeanaraembii cnoco® NO3BOMSET OLEHUTb YCTOMUYMBOCTb KOPNOPaTUBHOMO BrageHUsa U BbISBUTb
NOTEHUNan K USMEHEHWUIO CTPYKTYPbl KOHTPOISA Hag KOMMaHnen.

CyLLeCTBEHHbIM NPEenMyLLECTBOM packpbiBaeMoro crnocoba ABnAeTCa ero Bbl4UCnUTENbHasA
3 PEKTUBHOCTL MNPWU pacyeTe AOMen KOHEYHbIX BrnajenbueB ANA BCeX KOMMaHuuM B rpade
OAHOBPEMEHHO, a Takke AnA KOHKPETHbIX KOMMaHWW, CBSA3AHHbIX C CUIbHO-CBA3AHHbIMU
KOMMNOHEeHTamu rpadpa. 370 ygaetca bnarogapsa pasnoxeHuto BCero rpada BNageHnsi Ha HECKONbKO
TONONOMMYECKUX CTPYKTYP M BbIYUCNEHUKD MaTpULbl TPAH3UTMBHOCTU ANS KaKAOW CTPYKTYpPbl B
OTAENbHOCTM, YTO MO3BONSET JlOKanM3oBaTb BbICOKO3ATPaTHbIE BbIMUCIEHMS, CBSI3aHHblE C
06paboTKON LMKNNYECKUX BNAAEHUIN, HA COOTBETCTBYIOLLEN CTPYKTYPE C Unknamm (T.H. 84po). Ons
TUNUYHBIX KOPNOPaTMBHbLIX CETEN (PA3MEPOM B HECKOMbKO MWUIITIMOHOB YYaCTHUKOB WU HECKOIbKO
MUINNIMOHOB KOMMAHWW) pacyeT No packpbiBaemomy cnocoby 3aHumaeT okono 20 MuHyT. 370
AOCTUraeTcsl pacKkpblBaeMbiM B A8HHOM NaTe€HTE TEXHWYECKMM pPEeLUEHMEM, COCTOSLEM B
pasnoxeHuu rpada BnageHnn Ha aapo, o6onoyKy aapa N ApEBOBUAHbIE KOMMNOHEHTbI CBA3HOCTU U
NPeACTaBnEHNEM MaTpuubl TPaH3UTUBHOIO BRajeHWs BCEro rpaga uyepes Ccymmy maTpuy
TPaH3UTMBHOrO BNafEHUs ANA KaKAOW W3 CTPYKTyp rpada. OTO pasnoXeHue OnupaeTcs Ha
hyHAAMEHTANbHYIO «TYKOBUYHYIO» CTPYKTYPY KOPMOPaTMBHbIX CETEN. Takoe pelueHne no3sonseT
3HaAYUTENbHO YCKOPUTb arnropuTM, NMOHU3MB €ro NUHENHYIO cnoXHocTb Ao O(N) Ans TUNUYHbIX
KOPMOpPAaTMBHbIX CETEN.

Mpumep paboTbl Npegnaraemoro cnocoba.

MNyctb TpebyeTca HaUTK KOHEYHbIX Briagenbues poccumnckoro obectsa OO0 «KomnaHumay.
OT nepBoro cepsepa Nony4aroT AaHHbIE NO BCEM OpraHu3aumsam u nx yyactHukam B PP (ceegeHus
n3 ENPIKOJ), ocywectBnaioT npesobpaboTky nNONydeHHbIX AaHHbIX (yAaneHue 3anucen
CamMOBnageHns, yaaneHns 3anncen C HynesbiM BeCoM BnageHus). MpeaobpaboTaHHble faHHble
NPeaCTaBnsaloT B BUAE OPUEHTUPOBAHHO B3BELLEHHOrO rpada, kak OnmcaHo BbiLLe.

OcyLecTBNAIOT UTEpaTUBHOE yaaneHne ysnos rpada (y4acTHMKOB BNajeHns), €Cnun yanbl
UMEIT TONMbKO BXOAALWME UMM TOMbKO uUcxoaswme pebpa. WtepatuBHOoe yaaneHue
NPOUNNIOCTPUPOBAHO Ha ur.2. B pesynbTarte yaaneHus ocTaloTca y3nbl rpada, KoTopble UMEKT
Mo MEeHbLUEN MEPE OA4HO BXOASALLME N MO MEHbLLEN Mepe 04HO UCXOAALLME pebpo, Tak HasbiBAaEMOe
SIAPO KOPNOPaTUBHOM CETW.

[nga onpeaeneHuns CKpbITbIX BNagenbLUes, B Aape KOPnopaTMBHON CETU BbIAENSIOT CUMbHO-
CBSAA3aHHbIE KOMMOHEHTbI, OTBEevalLme rpynnam KomnaHui 6e3 KOHeYHbIX BnagenbuesB (T.H.
KOHEYHble LUWKMbl), WU COCTaBMAKT runeprpad Mexay CUNbHO-CBA3aAHHLIMA KOMMOHEHTaMM,
OTBEYalLWMM rpynnam KomnaHun 6e3 KOHeYHbIX BnajenbueB, W WUCXOAHbIMU Yy3namu, He
BXOASAWMMM B 3TU rpynnbl KOMMNaHun. [pacd paHee NONMy4YeHHOro faapa 3aMeHSIeTCA Takum
runeprpacdom.

MNocne TOro kak Nony4Ynnu S4po KOpnopaTuBHOW CETWU, OCYLLECTBASIIOT NMOUCK KOMMOHEHTbI
CBA3HOCTM siapa. [anee, HangeHHYHO KOMMOHEHTY packnagbiBaloT Ha Tpu nogrpadga: 1) sapo

KOpnopaTMBHOW CeTK, 2) y3nbl SApa KOPropaTMBHOW CETU, UMeKoLMe NyTb M3 sapa (Mcxogswas
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obornouyka) 1 3) yanbl sapa KOPNOPATMBHOW CETW, UMEIOLME MyTb A0 S4pa, BKOYasA y3nbl, HE
uvewwme nytb M3 gagpa (Bxogdawan obonouka). O6pasyloT MaTpuly CMEXHOCTU aapa
KOPNOpaTMBHOW CETU, MaTPULy CMEXHOCTU BXOAALLEN N UCXoAALLEn oBornodek. Y3anbl, He BXoasLwme
B KOMMOHEHTY CBA3HOCTU f4pa, NPUHaANEXaT AEPEBAHHbIM KOMMOHEHTaM KOPNOpaTUBHOW CETH,
ANSst KOTOPbIX CTPOUTCS €4MHas MaTpuLa CMEXHOCTU AEPEBAHHbIX KOMMOHEHT.

OcyLecTBnalOT pacyeT MaTpuy TPaH3UTUBHOMO BRNageHus Ans APEBOBUAHbBIX KOMMOHEHT
CETWU, 84pa, a TaKKe ANA BXOASALLEN U ucxoasilen obonodek sapa.

Mony4aoT UTOroBYK MaTpuLy TPaH3UTMBHOMO BMNaEeHUsS BCEW KOPMNOPaTUBHOW CETU U
BblENSOT cTonbel, COOTBETCTBYIOWMUA TPAH3UTMBHLIM BRAAEHUSIM HaL WHTEPECYOLMM Hac
obyecteom OO0 «KomnaHusi». HeHyneBble 3Ha4eHMs B 3TOM cTonbue OTBEYaloT yyacTHMKaMm, oT
KOTOpPbIX MMeeTCs XOTs Obl O4UH NyTb B rpade BnageHus; COOTBETCTBYIOLLEE 3HAaYEHNE PaBHO BECY
BnageHus yqactHukom B OO0 «KomnaHusa». MockonbKky B Npouecce pacyeTa KOHeYHble Uuknbl 6e3
BnagenbLes Obinn BblAeNeHbl B OTAENbHbIE Y3nbl (TMNEP-y3nbl), OHW Takke NpeaCTaBneHbl B
cooTBeTcTBYIOWEM cTonbue kak Bnagensubl OO0 «Komnanumsay.

Hanee u3 Bcex 3anucen B cronbue, cooreetcTeyowem Bnagensyam OO0 «KomnaHusy,
BbIZENSIOTCA CTPOKW, oTBevawLwme yanam 6e3 Bxogsawmx pebep - KOHeuYHble Bnagenbubl. B
YacCTHOCTU, KOHEYHbIE LMKNbl BYAYT BblAENEHbl Kak KOHEYHbIE Briagenblbl HapaBHe C OObIYHbIMU
y3namu 6e3 Bxoasmx pebep. B utore nony4yaroT NOMHbIA CMIUCOK BCEX KOHEYHbIX BRajenbLeB
OO0 «KomnaHus» n CoOOTBETCTBYIOLME AONW BNageHUs:

(1) Neanos MeaH MeaHoBMY ¢ gonen 0.3

(2) TponHon ymkn OO0 «Pomawka»-> OO0 «OaysaHunk»-> OO0 «AnenbcuH»-> 000

«Pomaluka» ¢ gonen snageHusa 0.2 n
(3) umkn ns aByx opraHmsauyui, sBnagerowmx apyr gpyrom, OO0 «Pora» -> OO0 «KonbiTax»-
> Q00 «Pora» ¢ gonen Bnagenus 0.5.

OcCyLLecTBRAIOT paHXMpPOBaHWE KOHEYHbIX Bragenbues no gone snageHusa (ot Gonbluen
JON1 K MeHbLuen gonn). denaloT BbIBOS O TOM, 4To 70% BnageHus Hajg KOMMAHWEN CnpsTaHo B
LuKnax.

BeluncnutenbHasa cuctema, obecnedmsarome obpaboTky AaHHbIX, Heobxoaumyto Ans
peanusaymm 3asiBNIEHHOro peLLeHus, B 0BLLEM Cnyvae CoaepKaT Takme KOMNOHEHTbI, KaK: O4MH UK
fonee NpouUeccopoB, MO MEHbLLEN MePe O4HY NaMsiTb, CPEACTBO XPaHEHMST AaHHbIX, MHTEpPdEeNnchI
BBOZAa/BbIBOAA, CPEACTBO BBOAA, CPEACTBA CETEBOrO B3aMMOAENCTBUS.

MNPy WUCNONMHEHMM MaLUMHOYUTAEMbIX KOMaHz, COAEpXaluxXCs B OnepaTUBHO NaMATw,
KOH(PUIrypUpYT NPOLECCOp YCTPOWUCTBA ANS BbINONMHEHUS OCHOBHbIX BbIYUCITUTENbBHbBIE ONepaymm,
HeoBXoANMBIX AN PYHKLMOHMPOBAHUS YCTPONCTBA UNU (PYHKLMOHANBHOCTN OAHOro, unu 6onee
€ro KOMMOHEHTOB.

MNamaTb, Kak npasuno, BbinonHeHa B Buae O3Y u coaepxuT HeoBXoaMMYIO NPOrpamMmMHyHo
noruky, obecneumsaroLlyto Tpedyembin pyHKUnoHan. Mpu ocywectsneHumn paboTel npegnaraemoro

peweHna BblaenaroT ob6bem namaTn, HeobxoaumMbI ANs ocyLlecTeneHna npegnaraemMoro peLeHuns.
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CpencrtBo XpaHEHMs1 AaHHbIX MOXET BbinonHaTecs B Buge HDD, SSD puckos, peung
MaccuBa, CETEBOro XxpaHunuiya, pnaw-namsaTi, onTUYeckmx Hakonutenen nHpopmaymm (CD, DVD,
MD, Blue-Ray guckos) u T.n. CpeacrBo MO3BONSAET BbINOMHATbL AONTOCPOYHOE XPaHEHUe
pasnnyHoOro Bmaa WHMOpMauuu, Hanpumep, BbILEYNOMAHYTbIX annos ¢ Habopamu AaHHbIX
nonb3osarenen, 6asbl JaHHbIX, COAEPXaLUUX 3anuCu U3MEPEHHbIX ANS KaXAOro norb3osarens
BPEMEHHbIX MHTEPBANOB, U4EHTUMMKATOPOB Nonb3oBaTENEN U T.N.

NHTepdencbl npeacTaBnsaoT cobon CTanaapTHbIE CPeacTBa AN NOAKMYEHNs 1 paboThbl C
cepBepHou YacTbto, Hanpumep, USB, RS232, RJ45, LPT, COM, HDMI, PS/2, Lightning, FireWire u
T.N.

Bbibop nHTEPEdENCOB 3aBUCUT OT KOHKPETHOIO MUCMOMHEHUS1 YCTPOMUCTBA, KOTOPOE MOXET
npeacTaBnsTb COOOM MEPCOHanbHbIA KOMMLIOTEP, MEWHAPENM, CEPBEPHbIA KnacTep, TOHKUA
KMUEHT, CMapTdOH, HOYTOYK 1 T.N.

B kauectBe cpencts BBOAA AaHHbIX B NIOOOM BOMMOWEHWMM CUCTEMbI, peanv3yroLlen
onncbiBaembI  Ccnoco®, MOXET WCNOoNb3oBaTbCA knasuartypa. AnnapatHoe WUCMNOMHEHne
Knasmatypbl MOXET ObiTb NOObIM M3BECTHLIM: 3TO MOXET ObITb, Kak BCTPOEHHAA KnasuaTtypa,
ucnonb3yemasi Ha HoyTOyke mnu HetOyke, Tak U 060COONEHHOE YCTPOMCTBO, MOAKITOMEHHOE K
HaCTONbHOMY KOMMbIOTEPY, CEPBEPY UMM UHOMY KOMMbIOTEPHOMY YCTPOUCTBY. logknoueHne npum
3TOM MOXET ObITb, Kak MNPOBOAHbIM, MNPW KOTOPOM COEAUHUTENbHbIM Kabenb Knasmartypbl
nogknodeH k nopty PS/2 unu USB, pacnonoeHHoMy Ha CUCTEMHOM Oroke HacTONbHOro
KOMMbOTEPa, Tak M 6ecnpoBOAHbLIM, NMPU KOTOPOM Knasmartypa ocyLlecTBnseT oOMeH JaHHbIMU NO
kaHany 6ecnpoBogHON CBA3W, Hanpumep, paguokaHany, ¢ 6asoBon CTaHUMen, KoTopas, B CBOIO
oyepeab, HENOCPEeACTBEHHO MOAKIIOYEHaA K CUCTEMHOMY 6roky, Hanpumep, Kk ogHomy mn3 USB-
nopTos. [ToMUMO KnasunaTtypbl, B COCTaBe CPELCTB BBOAA AaHHbIX TAKXE MOXET UCMOMNb30BaATLCS:
AXKOUCTUK, AUCNNEN (CEHCOPHbIN AUCMNEN), MPOEKTOop, Tauynag, MaHUNynsTop Mblwb, Tpekbon,
CBETOBOE NepOo, AMHAMMKN, MUKPOPOH 1 T.N.

CpeacrtBa CeTeBOro B3aMMOAENCTBUS BbIOMpAOTCS M3 YCTPOMCTBa, obecnevymBaromm
CETEBOW Npuem u nepeaady gaHHblx, Hanpumep, Ethernet kapty, WLAN/Wi-Fi mogynb, Bluetooth
moaynb, BLE moaynb, NFC mogynb, IrDa, RFID moayne, GSM mogem n 1.n. C NOMOLLBIO CPeaCcTB
obecneumBaeTcs opraHusayms obmeHa AaHHbIMW MO NPOBOAHOMY MM 6eCcnpOBOAHOMY KaHany
nepegayvn gaHHbix, Hanpumep, WAN, PAN, JIBC (LAN), NHTpaHeTt, NHTepHet, WLAN, WMAN unnn
GSM.

KOMMNOHEHTbI YCTPONCTBa CONPSXKEHbI MOCPEACTBOM OOLLEN LWMHbI Nepeaaqn faHHbIX.

B HacToawmx martepuanax 3assku 6bino nNpeacTaBneHo NPeanovTUTENbHOE pacKpbiTUE
OCYLLECTBMNEHNE 3asBNEHHOr0 TEXHUYECKOrO PELLEHUSA, KOTOPOE HE AOMKHO UCMOMb30BaATLCSA Kak
OorpaHMuMBaroLLee MHble, YaCTHbIE BOMIOLWEHNS €ro peanuaaynn, KOTopble HE BbIXOAST 3a paMKu
ucnpawmsaemoro obbema npaBOBON OXpPaHbl N SABNAIOTCA OYEBMAHBIMW ANS CNEUnanncTtos B

COOTBETCTBYHIOLLEN 0ONaCTU TEXHUKM.
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dopmyna

1. KomnbloTEpHO-peanu3yemMblin crocob aBTOMAaTUYECKOro ONpeaerieHnss KOHEYHbIX
BNafernbueB KOMMaHWA C  Y4eTOM  LMKIWYHBIX — BRageHui,  BbINOMHAKLWEroca Ha
BbIUMCMUTENBHOM YCTPOWCTBE, COAEPXalleM MpoLieccop U namATb, XPaHALY WHCTPYKLUW,
UCNOMHAEMbIE NPOLIECCOPOM U CoAEepPXKalLMe aTanbl, Ha KOTOPbIX:

Ha BTOPOM CEpBepe OCYLLECTBIAT NpeacTaBneHne AaHHbiX MO MEHbLUEN Mepe OAHON
KOMMNaHWM B BUAE OPUEHTMPOBAHHO B3BELUEHHOro rpada BnajeHws, rae no MeHbluen mepe
ofHa KOMMNaHUA SBNSETCS y3nom rpada, a seca pebep Mexay ysnamu paBHbl JOMAM y4acTus B
KOMNaHWAX;

OCYLLECTBIAT UTEPATUBHOE yAaneHne y3rnoB U BCce MHLMAEHTHbIE C HAMK pebpa, ecniu
y3nbl UMEIOT TONbKO BXOAALLME UMK TOMbKO UCXoAswWwme pebpa, npuyem Ha Kaxoon urepauum
NPOUCXOAUT OAHOBPEMEHHOE yAaneHne y3rnoB BO BCEX KOMMOHEHTax CBA3aHHOCTU rpada;

B pe3ynbTaTe UTEpPaTUBHOIO yaaneHus nonyyarT noarpad — S4po KopnopaTUBHOWN cetu
C UMKNUYECKUMW BNASEHUSMU — B KOTOPOM Y3Iibl UMEIOT MO MEHbLLEN Mepe OfHO BXodsLliee v
NMo MeHblUen Mepe ucxopsiiee pebpo;

B S4pe KOpPnopaTUBHOW CETW BbIAENSAIOT CUMbHO-CBSA3AHHbBIE KOMMOHEHTbLI, OTBEYaloLwue
rpynnam komnaHuin 6e3 KoHeYHbIX BNnagenbLes,;

COCTaBNAT runeprpad MeXay CUNbHO-CBA3AHHLIMU KOMMOHEHTaMK, OTBevaloLMMu
rpynnam KoMmnaHuid 6e3 KOHEeYHbIX BNagenbueB, U UCXOAHBIMU y31aMu, He BXOAALUMMU B 3TU
rpynnbl KOMNaHWA; rpad sapa 3aMeHAETCA TakuM runeprpadom;

OCYLLECTBIAT MOUCK KOMMOHEHTbI CBA3HOCTWU SApa, NMPUYEM y3nbl, HE Boweglune B
KOMMOHEHTY CBA3HOCTW SA4pa, MNpUHAAnexaT [OPeBOBUAHBIM KOMMOHEHTaM CBA3SHOCTU
KOpriopaTUBHOW CeTH;

HalijeHHan KOMMOHEHTA CBA3HOCTM Afpa packnagblBaeTcs Ha Tpu noarpacda, 1) sapo
KOpNopaTUBHOW CeTu, 2) y3rbl sapa KopropaTyBHOW CETU, UMeroLMe nyTb U3 aapa u 3) yanbl
Anpa KopropaTUBHOW CETH, UMeloWwMne nyTb A0 AA4pa, BKNOYAs Y3rbl, HE UMEIoLUE NyTb U3
anpa;

obpasyroT MaTpuLy CMEXHOCTU siapa KOpnopaTMBHOW CETW, y3nos obonouyek sapa u
y3r0B ApeBOBUAHbLIX KOMIOHEHT;

OCYLLECTBIMAT pacyeT MaTpuubl TPaH3UTUBHOrO BNajeHWa ANS  APEBOBUOHON
KOMNOHEHTLI U obornoyek aapa;

OCYLLECTBAOT pacyeT MaTpuLbl TPAaH3UTUBHOCTU ANS AApa KOPrOpaTUBHOW CETY;

Nony4aT UTOroBYKD MaTpuLly TPaH3UTUBHOIO BraAeHWA BCEW KOPMNOPaTUBHOW CeTU U
BbIAENAOT CTPOKN, COOTBETCTBYIOLME y3ram 6e3 Bxogawmx pebep - KoHeYHble BrnagenbLbl;

OCYLLECTBIAT PpaHXUpOBaHUE KOHEYHbIX BrnagenbLues No Aone BrageHys rno MeHbLen
Mepe OfQHOW KOMMaHWUK.

2. Cnoco6 no n.1, OTAMYaOLWMIACA TEM, YTO AaHHbIE NO MEHbLUE Mepe OfHOWN
KOMNaHWM NepeaaroT OT NEPBOro cepBepa Ha BTOPOM cepBsep.
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[MpocMoTpen

Has JOKyMeHTauus (cucrema kiaccuuxaiun u unnekcs: MITK)

GO6N 5/00, GO6Q 10/00, 10/06
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[Espacenet, (MC «ITouckosas nnargopma» Pocnarent), Google Patents, EATIATHUC

B. TOKYMEHTDI, CHUTAIOIIHECA PEJIEBAHTHBIMHA
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Kareropus* CchUTKH Ha IOKYMEHTEI ¢ YKa3aHHEM, TJIe 3TO BO3MOXKHO, PENIEBAHTHBIX YacTeH
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D MOCACAYIOIHNE JOKYMCHTBI YKa3aHbl B IPOXOJDKCHHH

* Ocofble KaTeropuu CChUIOYHEIX JOKYMEHTOB:

««(A» - ZOKYMEHT, ONpeaeNAIomHii O61HHA YPOBEHD TEXHHKH

«D» - ZOKYMEHT, IPHBECHHBIN B €BpasHIiCKOMN 3as1BKe

«<E» - Gonee paHHuli JOKYMEHT, HO OIMy6IMKOBaHHBII Ha AaTy NOJa4YH

leBpa3uiicKOM 3asBKH HIIH NOCTIE HEE

«O» - NOKYMEHT, OTHOCAHIMICA K YCTHOMY PacKphITHIO, SKCIOHHPO-
BAHHIO U T.A.

"P" - JOKyMEHT, ONyGIHKOBaHHBIN [0 AAThI MOAAYH eBpasuiickoit
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TaMH TOM 3Ke KaTeropuu
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«L» - JOKYMEHT, MpUBEACHHBIA B APYTUX LEIAX
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