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MHTEPHET KAK CYNEPMO3I:
OT N’MNOTE3bl K MOAEJA

Cepeel puHsies

He Tak paBHO B VIHTepHeTe nosiBuNMCb cTtaTbl O paboTtax PpaHcuca
XennavieHa n [OxoaHa BornneHa ns Bproccenbckoro yHMBepcuteTa, B KOTOPbIX
paccmaTtpvBanacb U 06OCHOBbIBanacb ofHa WHTepecHas runotesa. CornacHo
3TOV ruMnoTes3e COBpPEMEHHOe OOLeCcTBO pacCcMaTpUBAETCS KaK HEeKuwn
CBEPXOpPraHn3m, a CeTu CBSA3U UrpatoT poflb €ro HepBHOW cuctembl. CuntaeTcs,
4YTO NogobHas rMnoTesa MoOXeT ObITb peanv3oBaHa B MOAENN CO34aHNSA HAMHOTO
bonee COBEPLUEHHOW U UHTENNEKTyanbHON rmobanbHON CeTU HOBOroO MOKOMEHWS!.
OueBngHO, 4TO B 3TOM crniydae rnobanbHas CeTb MOCPEACTBOM ee pacrnpe-
OEeneHHOW runepMenumnHon apxuTekTypbl OyaeT yHKUMOHMpOBaTb Kak
accoumaTtuBHasi nNamsitb, crnocobHasi oby4aTbCs MyTeM YKPEneHus 4acto
ucronb3yemblx cBsaser. CornacHo Takomy noaxody MoburbHble NporpaMMHble
areHTbl, BONHaMun pacnpoctpaHsasce no CeTtn, co3gagyT B Hell Hekoe nogobue
"Mbicnen". Nonb3oBaTenu OyoyT MHTErpUpoBaHbl B 3TOT "cynepmosr" Henoc-
PEeACTBEHHO Yepe3 YeroBeKOo-MalUMHHbIE WHTepdelickl, CnocobcTByoLWwme
B3aMMHOMY OOMeHyY 3HaHVWeM Mexay MHAMBUAYYMOM 1 CeTbto.

M3noxeHHble 6a3oBble NpUHUMNBI NOCTPOeHMA CeT HOBOrO MOKOMNEHUS yxe
6binM onucaHbl paHee. OHM LUMPOKO W3BECTHblI CPeAM CneuManucToB Mo
WCKYCCTBEHHBIM HENPOHHbLIM CeTsIM, KOTopble yxe Oonee pgBaguatu net
3aHMMaloTCA Xe660BCKMMU HENPOHHBIMW aHCambnsamu, cCaMoOpraHn3yLLMMUCS
kaptamu KoxoHeHa, cetammn Xondwmnaa, poccbepra n ap. OgHako cama vaes -
NMepeHecT! HaKOMMEHHYI MeTodoNorMi Ha (OPMUMPOBaHME MPUHLMNMANBLHO
HOBOW apXWUTEKTYpbl MHTENNEKTyanbHOW CETU BECbMa MHTEPECHa.

1. BBegeHue

MpuBegeHHas aHanorusi, cornacHo KOTOPOW YerioBeYeCTBO Kak
cuctema, copMupoBaHHas BCEM MHOXECTBOM Mofen BMecTe C UX
KaHanamu obLeHns, paccMmaTpMBaeTCsl Kak efuHbIi OpraHu3m -
"cBepxopraHnamM" nnm "cynepyenioBek”, 4OCTaTOYMHO 4YacCcToO BCTpevaeTcH
B 3apybexxHon nutepatype [1, 2]. OgHako npu 6onee BHMMaTENbLHOM ee
PacCMOTPEHUN BbLIACHAETCS, YTO MHTerpauus otaernbHbiX WHAUBWU-
AYYMOB B YernoBeyeckoM obLecTBe Ha camMoM [erie ropasfo MeHbLue,
YyeM MHTerpauusi OTAENbHbIX KMNEeTOK B MHOrOKNETOYHOM OpraHu3Mme.
Bonee TOro, aHanua 9BOSIOLUMOHHBLIX MEXaHM3MOB, feXallMx B OCHOBE
3rouama, CornepHu4ecTBa MU COTpyOHWYECTBa OTAEeNbHbIX NIMYHOCTEN U
rpynn nogen, packpbiBaeT v yHAameHTanbHble NpobremMbl, NpenaTcT-
BYIOLLME JanbHenwen nHterpayum obuiectaa [3].

BmecTe ¢ TeM eCTb MO KparHen Mepe ogHa obnacTb, rae MHTerpayms
aKTMBHO BepeT Bepx - 3TO pa3BUTUE CPeACTB CBA3U U TENEeKOMMYHU-
Kaumun. B runotetuyeckom obuiecTBe, Kak B CBepXopraHu3ame, KaHarnbl
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CBSA3W BbIMNOIMHSAIOT POfib HEPBOB, NepefarwLwmnx CuUrHanbl Mexay pas-
NNYHBIMK opraHamn u Mbiwgamu [1]. B Hanbonee coBepLUEHHbIX
opraHu3Max HepBbl OPraHU3yHT CIOXHYI0 CETb B3aMOCBS3el, Ha3bliBa-
emMylo "MOo3rom", B KOTOpPOM MocnefoBaTeflbHOCTU MOCTYMNaoLWmX CUr-
Hanos obobwatoTca n obpabaTtbiBaloTCS.

Mocne noseneHne B XIX cTonetunm cpencts KOMMYyHUKaLUW,
obecneunBaroLmx CBA3b OAHOrO WUCTOYHMKA M oagHoro aboHeHTa
(Tenerpad v TenedoH), a Takke nocrne NosBNEHNs CpeacTs CBA3N Mo
TUNy "0AMH KO MHOrMM" (paguo v TeneBuaeHne) B NepBo NonoBmHe XX
cToneTus, Ansa nocregHero AecaTuneTus 6bino0 XxapakTepHO B3pbIBHOE
pas3BuUTME CeTel CBA3M Mo TuMny "MHOrMe Ko MHorum". B otnuuve ot
TPaOUUMNOHHBIX CPeACTB CBSA3M, B KOTOPbIX KaHan HenocpeacTBEHHO
coeaMHsaeT oTnpaBuTens v nonyvatens, obbeAuHEeHHble B CeTb
HocUTENU MHAOPMaLUN CNOCOBHbI YyCTaHaBNMBaTb MHOXECTBO Mepek-
PECTHbIX CBA3EN MeXay pasnuyHbIMW KaHamnamm, YTo Nno3BonsieT UHTe-
rpypoBaThb CIIOXHble MOCMefoBaTeNnbHOCTM AaHHbIX U3 PasnuyHbIX
MCTOYHUKOB eLle A0 MX JocTaBku noTpebutento. Hanpumep, obeyx-
[AeHVe BOMNpOoCOB B HEKOTOPOWN TenekoHdepeHumn B CeTn BygeT umeTb
Kak 60rbLLOe YNCMO aKTUBHbIX aBTOPOB, Tak 1 BonbLLOe YUCMO NAEHN,
TONMbKO YUTAKOLMX HOBOCTU. KpoMe TOro, TOT (hakT, YTO pasfnunyHble
y3nbl CeTu ynpaBnsalTCSa KOMMNbOTEPaMK, NO3BONSAOLLMMU NPOBOAUTL
CrnoxHyto obpaboTky nocTynawwux AaHHbIX, yKpennset nogobue
mexgy CeTbio M MO3roM. OTO MPUBESNIO K MNOSBIIEHUIO TUMOTE3bI
BoCnpuaTus rnobanbHon cetn OBM kak "rnmobanbHoro mosra" [4,5].

B XMBbIX OpraHm3max pa3suMTue HEPBHOW CUCTEMbI XapaKTepuayeTcs
PSAOM MEpPEX0oAoB, pe3ynbTaTOM KOTOPbIX siBNSeTcs opmMmupoBaHue
CTPYKTYp C ©Gonee BbICOKOOPraHM30BaHHbIM YPOBHEM CIIOXHOCTU
[1,6,7]. Tak ypoBeHb, Ha KOTOPOM peLenTopbl CBA3aHblI €OUHCTBEHHbIM
KaHaroM C UCNOSMTHUTENbHbIMW 3fIEMEHTaAMWN - HEpBaMU U peddnek-
TOPHbIMM Ayramn, Ha3blBaeTCA YPOBHEM MNPOCTbIX pednekcos. Ho
TONbKO Ha crneaytoLlem, 6onee BbICOKOM YPOBHE CIOXHbIX pedneKkcos,
roe HepBbl CBSi3aHbl COMMACHO YCTAHOBMEHHOW Ha FEHHOM YpOBHE
nporpamMmme, HauYMHaeTCsa CTPYKTYpHOE 3apoXAeHue pyAUMEHTapHOro
Mo3ra. B ctatbe ®paHcuca XennaneHa u [xoaHa bonneHa gokasbl-
BaeTCd, 4YTO cyulecTBywwaa rnobanbHas cetb IBM HaxoguTtcs Ha
rpaHn NoAobHbIX NepexodoB K BbICLUMM YPOBHSM: 0Oy4YeHWUto, Xxapak-
TepusytoLLieMycs aBToMaTUYEeCKon aganTtauner CBa3en, pa3mblLLIEHNIO
N, BO3MOXHO, AaXeE K MHTENNEKTY.

Takoi nepexon pesko yBenuyun 6bl MOLWHOCTb CETU, ee UHTENNeKT
N ee NPUrodHOCTb K PeLUeHuto pasnnyHbix 3agad. MomeHT nepexopa
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MOXeT 6bITb NpPUOAMXKEH, ecnn paccmaTpuBaTb rMnotesy "ceTb eCcTb
Mo3r" Gonee cepbe3HO, MpeBpalwas ee B MoAesnb, Kotopas n byaet
MOfoXeHa B OCHOBY CO3[aHUs CreayloLwero nokoneHus rnobansHoM
cetn. Takum obpas3oMm OHa CMOXeT crnocobCcTBOBaTL fy4dllemy Mpor-
HO3MPOBAHMIO 1 ynpaBneHuno 6yayLimMm nsMeHeHUAMN.

2. CeTb Kak accouuaTMBHasi NaMAaTb

MepBoe TpeboBaHne anga paspaboTkn "nogobHon Mmoary"
rnobanbHON CeTU - MHTerpauus: Bce YacTu CETU OOSMKHbI CBA3bIBATHCSA
Ha OCHOBe eauHoro npoTtokona. B HacTtosiwee Bpemsi 60MbLUMHCTBO
cyulecTByowmnx cetein IBM kak obLuefoCTyrMHbIX, TaK W YaCTHbIX, YXe
B3aMMogencTBytoT Ha 6ase npotokonoB TCP/IP, nonoXeHHbIX B OCHOBY
Internet [8]. Takum o6pasom CeTb AOCTUINA KPUTMHECKON MaCChl yxe
Torga, Korga crano 6onee npuBnekatenbHO MNOAKMIOYATLCS UMEHHO K
Internet, a He k nwobGor gpyron cetu. lNonaratT, 4YTO 3TO MOXHO
00bsCHUTL crneaywwmmmn dakropamu: nepsoe, Tonbko Internet
obnagaet BbICOKOW TUOBKOCTbIO W YCTOMYMBOCTbIO; BTOPOE, €ro
cBOOOAHbIA, HEMOAKOHTPOSbHbIA XapakTep, YTO no3BonsieT ObICTpo
pacnpocTpaHATb naen no cetn, AaBass BO3MOXHOCTb APYrMM UCMOSb-
30BaTb WM COBEpPLUEHCTBOBaTb ee. UrpalT ponb u cyulecTByloLimne
NHOPMALMOHHbIE CEPBUCHI TuUMa TeneKoHEPEHLMA, MOUCKOBLIX
cucTteM n, ocobeHHo, rMnepTeKkcToBas nayTuHa, Kotopas Bce 6onbLue n
Gonblle Ucnonb3yeTcsa Kak eguHbIi MHTepdenc Ko BceM ApyrMMm cuc-
Temawm.

B cuny ypesBblvaliHO MPOCTOro, HO MOLLHOrO CpeacTBa npeacTas-
NeHust CBA3aHHOKW MHopMauuu-pacnpeneneHHon rmnepmeana, Cetb
nonyymna Bceobuwee npusHaHue. VIMEHHO 3aTa apxuTekTypa npe-
BpaLlaeT BCEMUPHYIO NayTUHYy B MaBHOro KaHauMaaTta Ha ponb yHaa-
MeHTa rmobanbHOro moara.

PacnpegeneHHasa napagurma runepMmegma ecTb CUHTE3 Tpex
6a3oBbix naen [9]. M'vnepTekcT - BCe AOKYMEHTbI BCEMUPHOW MayTUHbI
CBAi3aHbl MOCPEACTBOM B3aMMOCBSA3aHHbIX "rMnepcchbinok”: BblaeneH-
HbIX CIIOB UNK ppas B TeKCTe, KOTopble MOryT ObiTb BbiOpaHbl NOMbL30-
BaTerieM, Bbi3blBasd CBA3AHHbIN AOKYMEHT C nogpobHOW nHopmaumen
0 TeMe d¢pasbl. CBA3aHHble AOKYMEHTbl (Y3nbl) QOPMUPYIOT CeTb
accouymauymi unu "naytuHy", nogobHyt accoumaTMBHOW NaMSATW.
BTtopasa 6asoBasd uvaes-mynbTumeama. IOTOT TEPMUH O3HaYaeT, 4To
AOKYMEHTbl MOFyT NpeAcTaBnsATb UHdopMaumio B nobon dopme nnu
AOCTYyNMHOM dhopmaTte: OTOPMATUPOBAHHbINA TEKCT, PUCYHKKU, 3BYK,
dooTorpadun, KMHO, CLEHbI TPEXMEPHOW BUPTYanbHOW peanbHOCTU Unn
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nobasa uMx KoMOMHauus. ITo AenaeT BO3MOXHbIM BbibpaTb TO
npeacraBneHne, KOTopoe Iyyle BCero noaxoauTt Ans nepegayvuv
coepXXaHusa [OKYMeHTa nosib3oBaTtento, CnocobCTByst €ro WUHTyu-
TUBHOMY BoCnpuaTuio. W, HakoHew, pacnpegeneHHas cTpyktypa. 370
O3Ha4yaeT, 4YTO CBA3a@HHble [OOKYMEHTbl Ha caMOM [erie MoryT
MOCTOSIHHO HaXOAUTbCS Ha Pas3NUYHbIX KOMMbIOTEPaXx, 06CnyXnBaembIx
PasnMYHbBIMU NOABMU, NMPUYEM B PasNUYHbIX YacTax mupa. MNpu Hanu-
YMM XOpPOLLEro CeTeBOro MOAKMYEHNA Bpemsi, Heobxoaumoe Ha
nepefady OOKYMEHTOB C APYroro KOHTUHEHTA, He CUNbHO OTNMYaeTcs
OT BpeEMEeHU, KoTopoe TpebyeTca AnNs nepefadn OOKyMeHTa wu3
cocefHero oguca. ATO AaeT BO3MOXHOCTb UHTErpupoBaTb MHGOPMa-
yuio B rmobanbHom macwutabe.

MepBoHayanbHO CeTb ucnonb3oBanacb B OCHOBHOM TOSbKO ANs
NMacCMBHOrO MNPOCMOTpPa CyLLeCTBYHOLWMX AOKymMeHToB. [doGasneHue
WHTEPaKTMBHbIX 3NEKTPOHHbIX (OpM caenano BO3MOXHbIM Ans
nonb3oBaTenen akTMBHO BBOAUTb WHAOPMAaUUIO, MO3BOMAAA UM
co3faBaTb JOKYMEHTbI U 3anpochkl K creumanm3npoBaHHbIM KOMMbOTE-
PHbIM nporpammam, pacnonoxeHHoim B Cetn. CerogHa CeTb MoXeT
ObITb ynogobneHa OrpoMHOWM BHELLUHEN MNaMsTW, B KOTOPOW coxpa-
HeHHass uHdopmauuna moxeT ObITb HargeHa nmMbo nocpencTBOM
accoumaTuBHbIX Lenovek, nnbo nyteM SBHOro BBOAA pasblCKMBAEMbIX
TEPMUHOB B MOUCKOBbLIN CEPBEP.

3. NMo3Hawwan Cetb

CepbesHbln HEQOCTaTOK CyLlecTByHOLWEN apxuTekTypbl Cetn -
OTCYTCTBME CMOCOBHOCTM CaMOCTOSTENIbHO OCBOWUTb HOBYKD WHOP-
maumto. CerogHsa "BocnpuaTtue" nHgopmauumn CeTbio OCyLLeCcTBASETCH
TONbKO Yepe3 MNPOMEXYTOYHOE 3BEHO Niogen-onepaTtopoB, KOTOpble
[06aBnsAlT OOKYMEHTbl UMW CBSA3W K HEOABHO pa3MeLleHHOMY
mMaTepuany, pykoBoACTBYSICb TONIbKO CBOMM COOCTBEHHbBIM pELLEHNEM O
TOM, YTO ABNAETCA 3aCMyXMBAKOLMM BHUMAHUS UIN Kakne OOKYMEHTbI
AOMKHbI BGbITb CBA3aHbI C APYrMMY JOKYMEHTaMu, a kakue - HeT. OgHako
no3HaBaTenbHasi CNOCOOHOCTb MHAMBMAYYMA CIIMLIKOM OrpaHu4eHa,
4yT06bI NONY4MTHL ObLLEe NpeacTaBneHne 060 Bcen CeTun, cocTodaLLen na
MUIIIIMOHOB [OKYMEHTOB. B aToM cuTyauum mMHTyMUMa - LOCTATOYHO
cnaboe pykoBoAcTBO [Ansa  adpdekTmBHONn opraHusauum CeTtn.
PesynbTtaT Hanuuo- cerogHa CeTb nogobHa nabupuHty Laps MuHoca
n3 nereHgbl 0 MMHoTaBpe U COBCEM He OYEBMAHO, YTO NONb3OBaTENb
OTbILLET MMEHHO TO, YTO EMY HY>KHO.

MepBbIn Wwar Ha nyTuM peanu3aumm runotesbl "ceTb eCTb MOo3r"
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AO0SDKeH No3BonuTb camor CeTn hopmMupoBaTb HaUMyyLLy0 BO3MOX-
HYy0 opraHusaumio nHpopmaumu. B npouecce no3HaHusa passutne naet
yepes3 MnpoLecc accouMaTUBHOrO OOy4eHUs - KOHUEenuuu, XOopoLlo
NM3BECTHOM KaK "mpaBuno Xebb6a" ans HEWpPOHHbIX ceTen. BnonHe
BO3MOXHO peanu3oBaTb NogobHble MexaHusMbl U B CeTu, cosgasas
accoumaumm CBA3aHHbIX JOKYMEHTOB Ha OCHOBE 4YacTO UCMOMb3yeMbIX
nyten. [MpyHUMN OOCTaTOYMHO MPOCT - 4YacTO MCMOfb3yeMble CBA3U
cTtaHoBATCA "Oonee yctonuMBbiMK', B TO BPEMS Kak CBSI3M, KOTOpblE
penko NCnorb3ylTes - "MeHee ycTonumebiMn”. MNpoctasa aBpucTuka Mo-
XeT B 9TOM criydae onpeaennTb BEpPOSATHbIX KaHOMAATOB Ha
yCTaHOBMEHNE HOBOW CBA3W: ecriv Mornb3oBaTeNb nepemMelyaercsa oT
AokymeHTa A K OOKymeHTy B v panee Kk gokymeHTy B, To Becbma
BEpPOSITHO, YTO CYLLECTBYET He TOMbKO accouuaums Mmexagy AOKYMeH-
Tamm A n B, HO n mexay A n B (CBOMCTBO TPaH3UTUBHOCTU), @ Takxe
mexay b n A (ceorictBo cummeTpumn). Tak MOXeT ObITb CreHepupoBaHa
HoBasi cBA3b. OQHaKoO TONbKO Te CBA3W, KOTOpble Habpanu gocta-
TOYHYI0 "yCTONYMBOCTL", ByQyT COXpaHEHb! 1 CTaHYT AOCTYMNHbIMU NOMb-
3oBatento. B 3apybexHor neyatn nosisunacb MHopMaLms, 4to 3TOT
anroputMm yxe Oblnl NPOBEPEH B 3KCMEPUMEHTE: ceTb BGecnopsgoyHo
CBSA3aHHbIX CroB, Oblna ynopsigodeHa nyTeM camMoopraHusauum B
CTPYKTYPUPOBAHHYIO CEMaHTUYECKYD CeTb, CNOCOBHYK Yy3HaBaTb
CCbIfIKK, caenaHHble ee nonb3oatensamu [10].

Cuna Takux MexaHn3mMoB accoLMaTUBHOIO 00y4YeHNsi B TOM, YTO XOTS
OHM WU paboTalT nokanbHO (B OOMbLUMHCTBE CIlyYaeB OHW LOJIKHbI
XpaHWUTb MHOPMaLMIO O JOKYMEHTAX, PaCrONOXEHHbIX He Janee AByX
Llenoyek TPaH3UTUBHOCTM), OAHAKO CaMOOpraHM3aLuus unv 3apoxaeHue
nopsiaka M3 xaoca, KOTopoe OHWM (POPMUPYIOT rMobanbHO - AaHHbIE U
[OKYMEHTbI, KOTOpble pacnofaralTcs Ha MpPOU3BONbHOM 4ucCIe
LlenoYyek Apyr oT Apyra, MOryT CTaTb HEMOCPEACTBEHHO CBSA3aHHbIMU B
TOM cryyae, ecnv 6yaeT NnponsBefeHo [[oCTaTodHO Bonblioe 4mucno
obpalleHnii. BnonHe BO3MOXHO paclMpuTb 3TOT MeToh, Hanpumep,
BbIYMCIIAAS CTeMeHb noaobusi mexay [AOKYyMeHTaMuM Ha OCHOBe
KIMOYEBBIX CIIOB, KOTOPbIE OHU COAEpXaT, U UCMOMb30BaTh MX, YTOOLI
NpeanoXuTb nogobHble AOKYMEHTbI Kak KaHAMOATOB Ha yCTaHOBMEHMe
CBA3W AN AaHHOro AokymeHTa. OxuaaeMmblit pesynbTaT Takux
MPOLECCOB accouuaTMBHOrO OOYy4YeHWss B TOM, YTO [OOKYMEHTHI,
KOTOpble, BEPOSITHO, UCMONb3yTCA BMecTe, OyayT Takke pacnono-
XXeHbl 6NN3KO APYr K APYry B TOMOMOrMN KMGepnpocTpaHCTBa.

Ecnn 6bl yganocb TakMe anropuTMbl OCBOEHUS WHdopmauun
BHeapuTb B CeTu, TO 3HaHue, cyulecTtBytowee B CeTn, Morno cratb
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CTPYKTYPUPOBAHHBIM B TUFAHTCKYD aCCOLMaTUBHYK CEMaHTUYECKYHO
ceTb, KOTOpas HenpepbIBHO 0byyaeTcsa OT ee nonb3oBaTenen. Kaxabin
pa3 npv BBeAEHMM HOBOro [OKyMeHTa HaudmHancs ©Obl npouecc
opMMpOBaHUSA CBA3EW Kak MOAXOAALMX K 3TOMY OOKYMEHTY, Tak U
ncxoaawmx ot Hero. OHM HemegneHHO HayuHanu Obl npucnocab-
nmnBaTtbcs K 00pasLy NCnonb3oBaHMA JOKYMEHTa, cTanu Obl NOSABASATLCS
HOBble CBSI3M, KOTOpble aBTOpP AOKyMeHTa Hukorga Obl He mor npeg-
CkasaTb, TaK Kak 9TOT MexXaHuU3M B MepCrneKkTMBe CMOXeT BoOpaTb B
cebsa KONMNEKTUBHYD MYAPOCTb BCEX IHOAEN, KOHCYINbTUPYHOLMXCA C
CeTtblo. MoxHO OxmnaaTb, YTO pesynbTaT noucka byaet ropasgo 6onee
NONEe3HbIM, PaCLUMPEHHBIM U HAAEXHbIM, YEM NPU UCNONb30BaHUK Nio-
6ol cucTembl MHOEKCaLMW, CreHEepUpPOBaHHOM OTAENbHOM JIMYHOCTbIO
NN OrpaHMYEeHHbIMK rpynnamMu Naen.

4. lymarowan CeTb

[o nocrnegHero BpemMeHu naccuBHasi apxutektypa CeTu TOonbKo
noAvepkMBara ee NacCUBHY pPosb Kak apXxmBa 3HaHWUSA, B TO BPEMS Kak
aKTUBHbIA MOUCK WMHOpMaUUK, MbILLNEHNE N MOWUCK PeLleHns el He
CBOWCTBEHEH M MO-MPEXHEMY OpraHM3yeTcsd nonb3oBaTenieM u4epes
nabupuHT accoumauun. bBonee aktmBHas CeTb uMcnonb3oBana Obl
pasnu4yHble MexaHu3Mbl MHGOPMAaLMOHHOIO Nnoucka, 4Tobbl camocTo-
ATEeNbHO UccnefoBaTb MOXOXME AOKYMEHTbl U NpefocTtaBnsiTb 0600-
LLleHHble pe3ynbTaTbl NONb30BaTENHO.

Mpoobpa3 Takoro mMexaHusma yxe cyulectByeT. OH mMoxeT 6biTb
HangeH B wais-nogobHbIX MOUCKOBLIX cepBepax. B Takux cuctemax
nonb3oBaTesib BBOAUT KOMOUHALMIO KITHOYEBLIX CMOB, KOTOpbIE Nyylle
BCEro oTpaxaroT ero 3anpoc. MexaHusm ckaHupyeT MHAEKC JOKYMEHTOB
ceTU Ha npegMeT MOUCKA [OKYMEHTOB, COAEpXaluMX YKasaHHble
KMoYeBble CroBa, a Takke B Hambonblueh CTerneHn coBrnagarolimx c
MOMCKOBbIMU KpuTepuamu. Jlydwme kombuHauumn (Hanpumep, coaep-
Xallime camyro BbICOKYK MMOTHOCTb XenaTenbHblX CroB) OyayT npea-
noXxeHsbl nonb3oBartento. Hanpumep, BBOLA CriOB "KOMMbIOTEPHbIE BU-
pycbl" 1 "cosgaHme" mor Obl OTbiCKaTb AOKYMEHTbl, OTHOCALUMECH K
HanMCaHMIO KOMMbIOTEPHbLIX BUPYCOB. ITOT MeTod 3dPdeKkTUBHO
paboTaeT B TOM cry4yae, ecnu OOKYMEHTbl coaepxaT npearioKeHHble
kntoyeBble cnoea. OQHako MHOMO AOKYMEHTOB MOryT obcyxaaTb Ty Xe
camyl TeMmy, UCMNonb3ysa Apyrve crioBa (Hanpumep “nporpamMmmHble
3aknagku" u "reHepaymsa"), unu MCNonNb3oBaTb Te XXe Camble CnoBa Afis
obcyxaeHus gpyrux Tem (Hanpumep, "éuonornyeckmne Bupychl").
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HekoTopble 13 aTux npobrnem MoryT OblTb NPeoAoneHbl NyTeM nps-
MOro pacwmpeHnsa metadopbl accounaTUBHOW NaMSATM MEXaHWU3MOM
pacnpocTpaHsoLwencs aktueauum [11,12]. B aTom crnyyae aktnemsayms
Of4HOM obnacty B MamaATM akTUBU3MPYET ee CMexHble obnactw,
KOTOpble B CBOK Ovepeb aKTUBU3UPYKOT MX CMEXHble obnactu un Tak
panee. [JOKyMeHTbl O KOMMbIOTEPHbLIX BUpPYyCaxX B aCCOLMATUBHOW CETU
0ObI4HO CBA3bLIBAOTCA C AOKYMEHTaMW O KOMMbKOTEpax Tak, 4TO
pacnpocTpaHeHne akTuBauum, NOSyYEHHOro "KOMMbIOTEPHBbIMU BUPY-
camun" OT "KOMMbITEPOB" MOXET ObiTb 4OCTATOYHbIM AN BblOENeHUs
BCEX JOKYMEHTOB Mo npobneme.

Tako npuem MOXeT OblTb OCYLIECTBIIEH crieaylowmnmMm obpasom.
Y3nbl ceMaHTU4eCKOM ceTn NonyyarT HEKOTOPOE 3HaYeHne HavyarnbHOW
akTMpauum, nponopumMoHanbHON OUEeHKe WX YMEeCTHOCTM Ans
KOHKpEeTHOro 3anpoca. 3JTa aKkTuBuM3auusi nepefaetcs CBA3AHHbIM
y3nam. lMonHas akTMBM3aumMa HegaBHO AOCTUIHYTOro ysna paccyu-
TbIBAE€TCA Kak CyMMa MWMMNYNbCOB akTusauuu, npuweawumnx 4vepes
pasnu4YHble CBA3WN U NPOMNOPLMOHArbHbIX CUMe 3TUX CBA3EW. DTOT Npo-
Lecc noBTopsieTcs C MMMyrbCaMy akTMBU3aLWUK, pacrnpOoCTpPaHsoLWn-
MUCA NO NapannenbHbIM NyTsM, A0 Tex nop, noka He OyaeT HanWageHo
yOOBMETBOPUTEITbHOE PEeLUEHUE UMK Xe 3Ha4YeHue MMNynbca akTUBK-
3aUMKn CTaHEeT CIIULLIKOM HU3KMM U NPoLEecCc OCTaHOBUTCS.

5. MporpamMmmHble areHTbl

CerogHa oba onucaHHbIX nogxoda: W pacnpocTpaHsowasacs
aKTUBM3aLNSA, M KracCMyeckMe MOUCKOBble MeXaHU3Mbl YHKLM-
OHUPYIOT Ha OTAENbHbIX KOMMbOTEpax, obnagarowmx 6a3on MHAEKCOB
CBSI3@HHbIX JOKYMEHTOB. YTOObI 06BbegNHUTL 3T MeXaHU3Mbl MO BCEW
CeTn B uenom, cnegyeTt BOCMNONb30BaTbCA OAHOM U3 HOBbIX TEXHOMOMNI
co3aaHuna nporpammHoro obecneveHus - areHTom [13]. AreHT - 06bl4HO
Hebonblias nporpammMma UM CKpUMT, KOTOPbIA MOXET nepemeLlaTbecs
no Cetm 1 aBTOHOMHO NPUHUMATb PELUEeHNd, NPeacTaBnss UHTEpPecChl
ero noneb3oBatens. CerogHa Ha 3TUX MPUHUMNAX YXe peanu3oBaHa
cucTemMa novcka Ha ocHoBse "Hoyb6oToB".

MpocTton cnocob ocMbICNNTE (PYHKUMIO areHTa - obpaTutbca K
aHanoruu c paboTon axonoTa agenbduHa. NocneaHnin opmeHTMpyeTca B
NPOCTPaHCTBE NyTEM UCMNONb30BAHMSA aKyCTUYECKOrO CUrHana, KoTopbii
ncnyckaeTcs BCMenyw BO BCeX HanpaBlieHUsX, HO BbI6GOPOYHO
oTpaxaeTcss obbekTamu (Hanpumep, AOObIMEN UNU NPEenATCTBUEM).
OTpaxeHHbIn curHan nossonsdeT pAenbcuHy pacno3HaBaTb 3TU
oTAaneHHble 00bEKTbI B TEMHOTE, 6€3 NOoTpebHOCTN B NPSIMON CBA3W,
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dopMUpysa KapTUHY OKpyXalLwero npocTpaHCcTBa. TOYHO TaK Xe
NporpamMMHble areHTbl MOryT ObiTb MCMNOMb30BaHbl B Ka4eCcTBe paguno-
curHana B Cetn. B cny4dae, ecrnv areHT HaTankMBaeTCs Ha JOKYMEHT,
OTBeYalLmi KpUTepUaM MOuCKa, nporpaMmma CUrHanuaupyeT nofb-
3oBarento, opmupysa "oTpaxeHHbl curHan". COBOKYMHOCTb TaKuX
"curHanoB" JacT BO3MOXHOCTb MOSib3oBaTeNto CHOPMUPOBATbL HEKO-
TOpbIn 0bpas, xapaKkTepusylLlnin pacnpegerneHme uHgopmauim no
nHtepecytowernn ero tTeme B Cetn. Takum obpasom, nonb3oBaTenb,
nogobHo AenbduHy, He AOMKEH NUYHO uccnegoBatb BCe MNOTEH-
UuarnbHO BaXXHble MECTOMOMOXEHNS, B TO BPEMSA Kak OH OCTaeTCcsl UH-
GOpPMMPOBAHHBLIM OTHOCUTESNBHO TOTO, FAE OHW PACMOSIOXKEHbI.

K npumepy, areHT MOXeT coaepXaTb B3BELUEHHYH KOMOWMHaLuio
KNOYEBbIX CrOB, KOTopasi NpeacTaBnsieT MHTepec ee MoNnb3oBaTens,
cBoeobOpasHbii "npodunb MHTepeca" nonb3oBaTens. OTO gacT
BO3MOXHOCTb OLEHUTb AOKYMEHTbl, C KOTOpPbIMW OH CTankuBaeTcs,
OTHOCUTENBbHO TOr0, HACKOSbKO OHM YOOBAETBOPAOT NPOUNI0 NHTEpPE-
ca, U nepecbInalT Nofib3oBaTento TOMbKO Te, KOTopble obecneymBaloT
HanbONbLUMIA BbIMIPbILW MONb30BaTENt0. AreHTbl MOryT, KpoOMe TOro,
BbINOMHATbL PaCnpPOCTPaHALLYIOCA aKTUBaUMKO: areHT, CcTanku-
BalOLWMNCA C MNOTEHUManbHO MHTEPEeCcHOW And fanbHeWlero uccre-
A0BaHWs CBA3bIO, MOr Obl KONMpPOBaTb MM AenNnTb cebst Ha HECKONbKO
KOMui, Kaxpgasa ¢ gonen HadanbHoW "akTMBHOCTU" B 3aBUCUMOCTU OT
CUnbl CBSA3N N OLEHKMU MX CTapTOBOro AokymeHTa. Korga pasnuyHble
KOnuu areHTa npubbiBaloT B OOUH M TOT XXe& AOKYMEHT, X aKTUBHOCTU
CYMMUPYHOTCA  ONs BbIYUCNEHUS aKTUBHOCTU WUTOrMOBOrO LOKYMEHTA.
UTtob6bl wun3bexaTb BO3HUKHOBEHUS JlaBUMHOOOpPa3HbIX 3anuaemMuin
areHToB, pPacnpPOCTPaHAIOLINXCHA BO BCEM CETU U MeperpyxarwLmx ee,
AomkeH ObiTb peann3oBaH MexaHu3M ux oTknoYeHusi. OH MOXeT ObITb
peanua3oBaH, HanpuMmep, Taknm obpa3oM, YTOObl OCTAHOBUTbL MpoLeCC
KNOHMPOBAHUA areHTOB MpU YPOBHE aKTUBHOCTU HWXKEe 3adaHHOro
NMOpPOroBOro 3Ha4YeHnss N Tak, YToObl Ha4YanbHOe 3Ha4YeHWe aKTUBHOCTU
areHTa 6bI10 OrpaHMYeHo, BO3MOXHO, B MPOMoOpUMM K CyMMapHbIM
pecypcam ceTu, a Takke W 3aTpaTam nofib3oBaTensi, KOTopble OH
XenaeTt NoHecCTu npu popMmnpoBaHUM OTBETA Ha CBOW 3anpoc.

Kputepun Bbibopa uHOpMaumm Ons areHta MoryT ObiTb SIBHO
BBeAEHbl Nonb3oBaTenemM, HO OHM MOryT Takke ObiTb CHOpMUPOBaHbI
cammm areHtom [13]. Tak, areHT MOXeT KOHTponuMpoBaTb OEWCTBUSA
CBOEro Nonb3oBaTens U NoABOAUTb HEKOTOPbLIA CyMMAapHbIA UTOT UK
BblpabaTbiBaTb 06WMWe npaBuna oOT Habniogaemblx 06pasyoB.
Hanpumep, ecnu areHT oTMeyaeT, YTO MHOrMe 13 BblOpaHHbIX NOSb-
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30BaTeneM OOKYMEHTOB coAepaT CrOBOCOYETaHWE "KOMMbOTEPHbIE
BUpYyCbI", OH MOXeT A06aBnATb 3TW CNoBa K CBOMM MOWUCKOBbIM
KpuTepusam. [eaTenbHOCTb areHTOB MOXET MoBbilaTh 06LWKUiA YpOBEHDb
nHtennekta Cetun. AreHT, KOTOpbI cobpan AOKYMEHTbI, OTBevatoLime
€ro BCTPOEHHbIM WfN OCBOEHHbIM KpUTEpPUSAM BbiObOpa, MOXeT
coobwmnTb 06 aTom CeTun. 3TO NO3BONUT €1 co3haBaTh UM YCUNUBATb
CBA3N MEXAY HangeHHbIMW AOKyMeHTaMmu. BaanmHo cosgaBas nyywne
accoumaumm, CeTb 0bnerynt noUCK areHTam, OCyLLEeCTBMSAS PYyKOBOA-
CTBO pacnpocTpaHeHMeM akTUBM3auuu unu npegnaras cBsi3aHHble
KntoveBble crnoea (Hanpumep "KoMnbloTepbl” B 4OMOMHEHME K "KOMIMbIO-
TepHbIM Bupycam"). Yepea nopobHoe B3aumMoaencTsme C accouua-
TUBHOW CETb0 areHTbl MOryT KOCBEHHO YYMTbCA APYr Y ApYyra, XOTS OHU
MOTyT U HENOCPEACTBEHHO OOMEHNBATLCS OMbITOM.

6. PewieHne cnoxHbIX npobnem

dopmMmpoBaHMe OTBETOB Ha 3anpochl Nofb3oBaTenen MoXeT ObITb U
Aanee obnervyeHo, ecnn CeTb OydeT He TONMbKO accounaTMBHA, HO U
CEMaHTUYECKN CTPYKTYpuMpoBaHa, TO €eCTb €cClin CBA3b MOXeT
npuHagnexartb K pasfiMyHbiM TUnam C onpeneneHHbIMU 3HaYeHUAMU
(Hanpumep, "aBnsaetcsa”, "uMeeT YacTe", "MmMeeT CBOMCTBO" U T.4.). ITO
BeNno Obl MOMCK C OrpaHMYEHMEM 4ncna CBSA3EN, KOTOPbIE OOIMKHbI
nccnegoBaTbCa Ond onpefeneHHoro 3anpoca. B oOKoHYyaTenbHOM
BapuaHTe CeTb Gonblie HanoMuHana 6bl ceMaHTU4ecKy pacnpege-
NEHHYI WHTENNEeKTyanbHYyl CUCTEeMY, CMOCOBHY K (DOPMUPOBaHUIO
"MHTennekTyaneHbIX" BbIBOAOB ANS OTBETa Ha CIIOXHble 3anpochl
(Hanpumep, "OaTb MHE CNMCOK BCEX KOMMbIOTEPHbLIX BUPYCOB, KOTOPbIE
HanagatT Ha KomnbtoTepbl, pabotatowme nog Windows"). BmecTe ¢
TEeM BaXKHO noaaepaTtb cBO6oAHbIE accoumnalmm "6es kKoHTpona Tunos”
N He orpaHn4MBaTb TUMN MHOPMaLUK, KOTopas MOXET ObiTb HaaeHa B
cetn [14].

MOXXHO NpeanonoXuTb, YTO B criegyoLlne HeCKONbKO AeCHATKOB neT
BCe 3HaHMA 4YenosedyecTBa CTaHyT AocTynHeiMu B CeTtn. Ecnn atum
3HaHusA 6yayT opraHvM3oBaHbl, MOAOGHO accouMaTMBHOW WU CeMaH-
TUYECKON CeTU, TO MPUMEHEHME areHTOB [AacT BO3MOXHOCTb HanTu
oTBeT Ha dpakTuyecku nobor Bonpoc. MexaHuam pacnpocTpaHeHUs
aKTMBM3aUMW MNO3BOSMUT pelaTtb 3anpochkl, KOTopble HABNAKTCHA
HeonpegeneHHbIMW, HEeOOHO3HaYHbIMU UMW MAOXO CTPYKTYpUpPOBaH-
HbIMWU. B aTOM criyyae nonb3oBaterb, AaXe eCnn OH He MOXET YeTKO
chopMynnpoBaTh, YTO EMY HY>XHO, CMOXET MoMbITaTbCH PELUNTb CBOK
npobnemy. MNpuyem, ¢ BbICOKOKM Aonen ycnexa.
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Hanpumep, B pabote dpaHcuca Xennamena n [xoaHa bonnena
npuBOANTCA Takon npumep. Boobpasute cneayroLyo cuTyaumio: Bawa
cobaka peryndpHo ob6nusbiBaeT 3epkano B BaweMm gome. Bebl
BOJTHyeTECh, ABMSIETCA NN 3TO TOMbKO HOPMasbHbIM MOBEAEHMEM UMK,
BO3MOXHO, 3TO npu3Hak 6onesHn. Bbl npobyeTe Hantu nogpobHyto
nHpopmaumo, BBOAS KIoyeBble crnoBa - "cobaka", "obnuabiBaTh" u
"3epkano" B ceTb NOMCKOBLIX areHToB. Ecnn 6bl "obnuabiBaHmne 3epkana”
ABNANOCb CMHOPOMOM, OMUCaHHbIM B nuTepaTtype 0 GonesHsax cobak,
TakoM MOUCK HemeafleHHO Hawen 6bl COOTBETCTBYHOLUME OOKYMEHTbI.
OpHako 3TO SIBMEHUE MOXET ObiTb TOMbKO €OUHWYHBIM NPOSIBNEHNEM
Hekoero 6onee obLwero fABMEHUS - HEKOTOpble XWBOTHblE IHOBAT
KacaTbCs CTEeKIMSHHbIX MNOBEPXHOCTEN. TpaaMUMOHHBLIA MOUCK Ha
BbILLEYNOMSIHYThIX KIMHOYEBBLIX CIOBAxX HMKOr4a He Hawen Obl onucaHms
3TOro SIBNEHWsI, HO pacnpocTpaHeHWe akTUBM3auMM B CEMAHTUYECKM
CTPYKTYPMpPOBaAHHOW CeTU BblgacT "XKuBOTHOe" BMecTo "cobaku",
"cTekno" BMecTo "3epkana" u "kacarouwmiica" BmecTto "obnusbiarowwmin”
N HangeT OOKYMEHTbI, KOTOopble coaepaT Bce Tpu KoHuenuun. Kpome
TOr0, WHTENMEKTyasnbHbIA areHT NpeanonioXmn Obl, YTO OOKYMEHTbI,
obcyxgatowme BO3MOXHble 6onesHu, byayT 6onee BaxkHbl Angd Bac, yem
AOKYMEHTbI, KOTOPbIE TONbKO ONMUCLIBAOT Habngaemoe noBeaeHme.

OTOT NpyMep MOXeT ObITb 0606LeH Ana MHorMx npobnem. Mmeet nn
3TO OTHOLLUEHME K TOMY, KaK YKpacuTb Ball AOM, Kak JOCTUYb 3a4aHHOro
mecTa: 6e30THocUTENbHO NpobGnemMbl, ecrnv HEKOTOpOe 3HaHWe O
npobneme CyLlecTByeT, pacnpoCTpaHeHNEe areHTOB AOSMKHO HaWTK ero.
[ns MeHee CTPYKTYpUPOBaHHbLIX Npobriem, OTBET MOXeT ObiTb NonyyeH
TONbKO MNocrie MHoXxecTBa Lwaros. ®opMynupoBka 4vactu npobnembl
BbI3blBAET HEKOTOpbIE accounauumn, KOTopble MO3BOMSAT areHTy MoB-
TOPHO N Gornee 4YeTko hopMynMpoBaTb Npobnemy, 4Tobbl NPOLOMKNUTL
MOMCK MO YCOBEPLUEHCTBOBAHHbIM KputepuaMm. CeTb He AacT npsiMbiX
OTBETOB, HO OBecneunT HEKOTopyt 06LLy0 0BpaTHyH CBSA3b, YTOObI
HanpaBnATb BalUX YCUNSA NO NMOUCKY LiENW.

Ecnn BepHyTbCS K Hawen MO3roBol rmnotese, TO OeATeNbHOCTb
areHToB, onyxagatowmx no CeTn, nccneayoLmx pasnuyHole ee obnactm
N co3dalolmMxX HOBble accouuaumMm B COOTBETCTBUM C NyTAMMU, MO
KOTOPbIM OHM CreaytoT, a Takke obbeanHeHne HaraeHHo nHopmaumm
ANsi  OKOHYaTenbHOro peweHns npobrnembl WM noucka HOBOM
OTMPaBHOM TOYKM ANs AanbHEWWero nowvcka, npeacTaBnsieTcs
MOSTHOCTbID aHanornyHbiM PacnpoCTPaHEHUIO MbiCren n opmMu-
pOBaHMIO accoumaumi B MO3ry 4yernoBeka. 3T1o npusHecno 6ol B CeTb
YPOBEHb pPa3sMbILLIEHNS, KOTOPOE XapaKTepusyeTcsi BO3MOXHOCTbIO
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KOMOMHMpOBAaTbL KoHLUeNuun 6e3 noTpebHOCTM B anpmMOpHO accoumaumnm
MeXay 3TMMU KoHUenuusamu, 4Tobbl cyllectBoBaTth B cetu [1, 6, 7].

7. OTKpbITME 3HAHUWN

Cnepgywowmin  ypoBeHb MeTaopraHMama MOXeT Ha3blBaTbCs
METaUHTENNEKTOM, CMOCOOHbIM aBTOMAaTMYeCKM co3faBaTb HOBble
KOHLUenuun, npasuna u Mogenu u Takum obpasomMm N3amMeHATb COBCTBEH-
Hoe MmblwneHune. MNepexon Ha 3TOT ypoBEHb AeNaeT pa3MbllUfieHne B
CeTn He TOMbKO KOMMYECTBEHHO, HO U Ka4YeCTBEHHO OTMIMYHbIM OT
MbIneHnsa Yenoseka. MHTennektyanbHasa CeTb MOXeET paclmpsTb
CBO€ 3HaHue B npoLecce "OTKPbITUS 3HaHUSA" NNKn "n3BnedYeHns gaHHbIx"
[15]. Takon npouecc OCHOBaH Ha aBToMaTu3auMnm MexaHU3MOB,
nexaumx B OCHOBE Hay4YHOro OoTKpbITUA. [JormkeH ObITb CreHepupoBaH
Habop Oonbloro KonmyectBa abCTpaKTHbIX KOHLENUWA v npasBwil,
KOTOpbI CyMMWUpPYeT OOCTYMHble AaHHble U C MOMOLLbI WHAOYKLUMK
No3BONSET NpeackasaTb onpefeneHns ewe He HabngaeMblx NpaBus.
BepHemca k npumepy ¢ cobakon. B pesynbTate nonHoro nepebopa
oKkaxeTcs, YTo Hanbonee yacto cobakm ob6NM3bIBaOT 3epKarno B criyyae
HepBHOW GonesHn. B aTol cuTyaumu HOBbIA cry4var 06nmu3biBaHUS
3epkana cobakor 6bin Obl, BEPOATHO, CUMATOMOM 3TON BONE3HU, gaxe
npy yCnoBUW, YTO 3TO MpaBuio paHee He ObIo BBeAEeHO B ee 6Gasy
3HaHWI N Npexae Obino NOMHOCTLIO HEU3BECTHBIM.

Cnepnyet OTMETUTb, YTO CyLLECTBYET MHOrO pasfnyHbiX METOLOB,
Nno3BoONAKLWMX MNogaepXaTb Takoe OTKpbITUE OBLWMX NPUHLUMMOB,
BKMOYasa pasnnyHble opMbl CTaTUCTMYECKOrO aHanmaa, reHeTUYEeCKMX
anroputTMOB W KnacTepusauum, HO OHW BCe elle HegoCTaTOYHO
WHTErpnpoBaHbl. YNpaBneHne pasButMemM 3HaHnsa TpebyeT obbegnHeH-
HOro MeTamMoAenupoBaHWs - MOAENW TOro, Kak HOBble MOAENuv
cosgaroTcsa 1 passmBatoTcs [7]. Bo3MOXHbIN NOAX04 K CO3A4aHUI0 TaKom
mMeTamogenn mor Obl HauMHaTbCs C aHanuM3a CTaHAapTHbIX OGroKoB
3HaHUS, MexXaHM3MOB, O0ObeguHAKLWNUX cTaHdapTHble 6roku ans
reHepauum HOBOrO 3HaHWS U CrMUCKa KpuTepueB BbiOOpa, KOTOpble
oTnu4yatoT "xopollee" unu "npurogHoe" 3HaHue ot "HenpurogHoro" [16].

8. UHTerpaums nu4yHocTen

Yero elle HegocTaeT onnucaHHon mogenu, 4tobbl npeacrtaBmtb CeTb
Kak CcynepMo3r, Tak 9TO WHTerpauyuMm JUYHOCTEN-OonepaTopoB B
KONNEeKTUBHbIN "cBepxopraHmaM” Hapsay ¢ aymaroulen CeTbio, KoTopas
UrpaeT porb ero HepBHOW cucTeMbl. HaBepHoe, aTO Hanbornee cnopHas
npobnema B o6cyxageHun [3].
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UTobbl Hanbonee 3PPEKTUBHO UCMONb30BaTh MO3HABATENbHYHO
MOLLHOCTb, Npeanaraemyto MHTennektyanoHon CeTbto, A4OMKHbI OblTb
MUHUMarnbHbIE 3aTpaTbl Ha MNEepeHOC MoXenaHwr nonb3oBaTens B
KpuTepum noucka areHToB. B HacTosuwee Bpemsa Mbl Bce eue
NCNonb3yeM KOMMbIOTEPbl, MOAKMOYEHHbIE K CEeTM NoCpeacTBOM
KOMMYTUpyeMbIX TenedgoHHbIX KaHanos, ¢opmupyem 3anpochl,
neyartasi KM4YeBble CroBa B BblOpaHHbLIX MOMCKOBBLIX cepBepax. ATO
MEANEHHO W HEYKIoXXe B CPaBHEHUW C ObICTPOTOW U TMBKOCTbIO
PYHKLNOHMPOBAHNSA HaLIMX COBCTBEHHbIX MO3rOBbIX MNPOLLECCOB.
CylecTByOLLMIA YPOBEHb Pa3BUTUSA TEXHOMOMMN MO3BONSET npeasio-
XWUTb HECKONBbKO MEXaHM3MOB, YTOObI YCKOPUTb 3TOT NpoLecc.

BbiCTpoe pacnpocTpaHeHne paamMocBa3N U MEePeHOCHbIX YCTPOMCTB
obeLllaeT MOCTOSIHHYK AOCTYMHOCTb CEeTeBbIX MOAKMOYEHUA, 6e30T-
HOCUTENbHO MECTOMONOXEeHUs nornb3oBaTtens. Mbl yxe ynoMmsiHynu
NUHTepdpencbl MynbTUMEOMa, KOTOpble MbITATCA UCMNONb30BaTb BCE
BO3MOXHOCTM TPEXMepPHOro ayamo, BM3yanbHOro M TaKTUIbHOro
BOCMPUSATUS, YTOObI JOBECTU MHGOPMaLMo A0 Mo3ra Monb3oBaTens.
JlononHUTENbHbIE TEXHOMOrMU CUHTEe3a pedn UMM pacrno3HaBaHUs
06pa3oB 3HAYNTENBHO YNpOLLaoT BBOA WHGOPMaLMK NoNb3oBaTeNeM.
MOXHO Takke YNoMsiHyTb 0Gy4aloLMXCS areHToB, KOTOpble MbITaloTCA
npeaynpeavTb XenaHusa Nonb3oBaTtens, aHanuaupys ero aeicteusa. Ho
B HacTosilee Bpems 3apoxaaeTcs elle 6Gornee HemnocpeacTBEHHast
CBSI3b MeXay YernoBeyeckum mo3srom n CeTblo.

Yxe Oblnn npoBefeHbl 3KCMEPUMEHTbI, B KOTOPbIX ftogn cymenu
perynupoBaTb U306paxeHns Ha KOMMbIOTEPHOM 3KpaHe NpOCTO AyMas
O HUX: MUX MO3roBble BOJfIHbl, CBfA3aHHble C COCPefOTOYEeHHbIMU
MbicnaMmn (Tuna "BHM3", "neBblin" unu "npasbin") perncTpupoBanimnchb
AatyMkamm U UHTepnpeTupoBanucb nporpammMHbiM obecnevyeHnem
HenpoHHOW ceTu. [anee oHM GbiNu NepeBeaeHbl B KOMaHObl, KOTOpbIE
OblNMN BbIMNOSIHEHbI KOMMNbIOTEPOM. TakMe yYCTaHOBKM MWCNOMb3YHOT
ABYXCTOPOHHWI npouecc oO0yvyeHusa: HeWpoHHasi ceTb u3ydvaet
NpaBuIbHY MHTEpNpeTauuio 3apernctTpupoBaHHbiXx 0bpasuoB o3ape-
HWHA, B TO BPEMS Kak Monb3oBaTeslb Yepe3 BMonornyeckyto obpaTtHyto
CBA3b 00yYaeTCsa KOHUEHTpauMmM MbllNeHns Tak, YTobbl MbICNb cTana
Oonee NOHATHOW ANS KOMNbloTepa. bonee NnpsAMor Noaxo4 MoOXeT ObITb
HangeH B UCcrneagoBaHMN HEBPaArbHOro MHTepdelica.

Yxe BefeTcs paspaboTka aNeKTPOHHbIX KpUCTannoB, KOTOpbie MOryT
ObITb BHEAPEHbI B YernoBeveckoe Terno M MOAKIYEHbl K ero HepBam,
4yTObObI perncTtpupoBaTb HepBHble MMMynbebl [17]. Kak Tonbko aTu
TEXHOMNOIMN CTann AO0CTATOYHO CrIOXHBbIMW, Mbl CMOMNM NPEASIOXUTb
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cnegywowmi cueHapuin. B ntobon MOMEHT MbICNb MOXET CqopMuU-
poBaTbCH B BalleM MO3ry, a 3aTeM aBTOMaTu4ecku nepefaTbcs Yepes
HeBparbHbI MHTEpdEeNnc areHTy. nn e MbICSib U3 BHELLUHEro Mo3ra
BO3BpaLllaeTcs K BaweMy cobCcTtBeHHOMY Mo3ry 6onee oboralleHHON.
Mpn poctaTovyHO XxopolleM uHTepdence OENCTBUTENBHO HE LOIMKHO
ObITb rpaHnLbl Mexay "BHyTPEHHUMU" N "BHELLHMMN" MbICIINTENbHBIMN
npoueccamn. OHU TEKYyT eCTEeCTBEHHO, MOCTOSIHHO nepemMeLasicb U3
OHOro npotiecca B ApYromu.

9. OboroaHOEe B3anMmoaenucTeue

Baanmopgencrtene mexgy BHYTPEHHMM W BHELIHMM MO3FOM He
AOIMKHO ObITb 0ogHOCTOPOHHMM. CeTb camMa MOXeT AenaTb 3anpochl
nonb3oBatento. PasymHas CeTb HenpepbiBHO MpoBepsieT nocneno-
BaTeNbHOCTb U 3aKOHYEHHOCTb 3HaHUWs, KOTOpoe OHa coaepXuT. lMpu
BbISIBIEHUN MPOTMBOPEYNiA Unv NpobenoB, OHa MOXET aKLEHTUPOBaTb
BHMMaHue ntoger (BO3MOXHO aBTOPOB UNN aKTUBHbIX NOMb3oBaTenen
AOKYMEHTa), Ha NOHMMaHUM npobnemsbl. ABHas opmynupoBka nNpob-
nembl, BO3MOXHO MOAAEPKAHHON OTMMYHBbIM METOAOM "KOHCYIbTW-
POBaHNSA B MOUCKE 3HAHWUI", BEPOATHO, ByaeT gocTaTovHa Ans aKcnep-
Ta, 4YTOObI OLICTPO 3anofiHUTL OBHapyXeHHbIW npoben, ucnonb3ys
HesiBHOe 3HaHue, KOTopoe rnoka elle He 6bino BBegeHo B Cetb [14].
Taknm 06pa3om MOXeT OCYyLeCTBNATbLCA ABYCTOPOHHMI NpoLecc
obyyeHuss - CeTu OT nonb3oBaTenen m nonb3oBatenen ot CeTw.
OpHoBpeMeHHO, CeTb CTaHOBUTCS MNOCPEOHUKOM MeXay Monb30oBa-
TENAMU, MEHSALWMMN MHPOPMALMIO UK OTBETbl Ha BOMPOCHI ApYr
Apyra.

B HekOoTOpOM CMbICNe YMCTBEHHblE CMOCOBHOCTU CaMuX MOfb-
3oBaTenen craHoBATca y3namy B CeTu - XpaHunuwiamu 3HaHus,
CBAI3@HHOIO C oOcTanbHOW 4YacTblo CeTn, KoTopasi MOXeT KOHCYIb-
TMpOBaTb OAHOrO Morib3oBaTens C APYrMMU UM HEenocpeacTBEHHO C
CeTtbto. B koHeyHOM cueTe, nHAMBMAYyanbHblE YMCTBEHHbIE CNOCO6-
HOCTU MOryT OblTb HacTONbKO rNy6oKO uUHTerpupoBaHbl ¢ CeTblo, YTO
OHa OyKBanbHO CTAaHOBUTCS Cynepmo3roM. MbiCnb MOXET NepexoanTb
OT ogHoro none3oBatens kK CeTn, ganee - K Apyromy norib3oBaTento,
notom Hasag k Cetm m Tak ganee. Takum obpasom, mMunnmvapgbl
MbICMe napannenbHO 3apaboTalT B Cynepmo3sre, co3gaBasi HOBOE
3HaHue.

BmecTte ¢ Tem BpAO N1 4erioBeK Cornacutca OblTb Tak rny60|<o
MHTErpupoBaHHbIM B CUCTEMY, KOTOpOVI OH K TOMY Xe ynpaBldeT TOJIbKO
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YacTnyHo. C 0gHOWN CTOPOHbI, IMYHOCTU MOTYT OTKa3biBaTbCsl OT OTBETA
Ha 3anpocbkl oT cynepmosra. C Apyroin CTOPOHbI, HUKTO He YMyCTUT
BO3MOXHOCTU WCMOMb30BaTb HEOrpaHWYEeHHOE 3HaHWEe W WHTENNeKT
cynepmosra ns peweHnsa cobcTBeHHbIX Npobrem. OgHako He crniegyeT
3abbiBaTb, YTO OCHOBaHWE COLManbHOro B3anMOAENCTBUS - OOLLEeHMe.
Jliogn npekpaTtaT oTBevaTb Ha BaluM 3anpocbl, ecnvu Bbl HUKoOrga He
OTBeYaeTe Ha HMX. TOYHO TaK Xe MOXHO MpPeanonoXuTb, YTO
nHTennektyanoHaa CeTb GyaeT OCHOBaHa Ha NPOCTOM YCroBuwn - Bebl
MOXeTe UCNONb30BaTb €€ BO3MOXHOCTU TONbKO NPW TOM YCIOBUU, YTO
Bbl obecneynBaeTe HEKOTOPLIN MPUPOCT HOBOrO COBOKYMHOMO 3HAHUA.

[MpakTnyeckn, Takme ycnoBusi MOTyT BbIXOOUTb U3 3KOHOMMUYECKUX
orpaHuyeHnn "pblHKa 3HaHW". Jliogu, KOTopble 3aHMMaltTCA 3JTUM,
AOIMKHbI obecneyvnTb ycnyrun, 4Tobbl 3apabaTbiBaTb pecypchbl, KOTOpble
OHW JOSMKHbI BbIAENATb Ha nononHeHve 3HaHu Cetn. CerogHs yxe
HabnogaeTca akTuBM3auusi KOMMEpPYEeCKUX opraHusauun, nepe-
mewatowmxcs B CeTb, 4TOOLI NpuBReKkaTb KNMEHTOB. Takum obpasom,
Mbl MOrfu Gbl OXMaaTb MakCMMaribHOW aKTMBHOCTW MOMb3oBaTeren,
3afencTBoBaTb CcyuwecTByowme pecypcbl CeTn n pacwumpatb ux. 1o
Bynet obecneumBaTtbcs B3avmogencTBmem nonb3osatens ¢ CeTbio -
Kaxabll B6yoeT CTpeMuTbCs NOMOYb OpYromy, 4Tobbl camMoOMy cTaTb
6onee KOMNETEHTHbIM.

10. K cBepxopraHnamy?

OctaeTcsa Bonpoc - BygeT nNu MHTErpMpoBaHHbIA "Cynepmo3sr" Takke
BECTW K WHTErpupoBaHHOM couuanbHOW CcuUcTemMe wunm "ceepx-
opraHmamy"? 370 TpebyeT He TONbKO WHTErpauuMmM 3HaHusi, HO W
MHTerpaunmn uenen n MmMpoBO33PEHUI pPasfMYHbLIX MOoNb3oBaTenen B
06LLYI0 OLEHOYHYIO CUCTEMY, perynupytoLyto paboTy cBepxopraHusma.
Hackonbko MOryT NnpoTUBOpPEYMBbLIE MHTEPECHI BCEX TMYHOCTEN U Irpynn,
ncnonbayowmnx Cetb, ObITb 06beAWHEHbl MOHATMEM "abCoNTHO
xopowwui" ana Bcero venoseyectsa? Cynepmosr mor 6bl obneruntb
TaKoOW MHTerpanbHblli NPoLEeCcC, Tak Kak cylectsyeT obLWwuin nHtepec B
nonosnHeHnn 3HaHnsa Cetn. CopeBHoBaHWs [3] Mexay NHANBUAYYMOM U
CyrnepmMo3roMm B CuUMy creunguyeckoro xapakrepa uHgopmaumm He
6ynet. B oTnuMuMe OT OrpaHMYeHHbIX MaTepuarnbHbIX PecypcoB,
WHopMaUMa UNU 3HaHWE He YMEHbLUATCA B 3HAYEHUU, €Cin OHU
pacrnpegeneHbl UM pasfefieHbl cpeau MHOrux nwgen. Takum
06pa3om, HET HMKaKOW BbIroAbl B XpaHeHWUM YacTu uHpopmaymm y cebs.

OpHako ocTaeTcs ewle u npobnema MHTennekTyansHoW cobCTBEH-
HOCTUK (Hanpumep, aBTOPCKOe MpaBO WM NaTeHTbl), XOTs B MHTepecax
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obuwectBa HemeOneHHO pAenaTb BCe HOBOE 3HaHuMe ny6nn4Ho
AOCTynHbIM. BmecTe ¢ Tem, B MHTepecax pa3paboTymka 3TOro 3HaHus,
OrpaHuYnTb OOCTYN K HeMy, 3To obreryaet BO3MOXHOCTb Mony4vaTtb
KOMMEHcaLuMio 3a ycunusi, 3atpadeHHble Ha paborty. [MpeumyliecTso
rnobanbHON CeTU COCTOMT B TOM, YTO OHa MOXET aBTOMaTU3MpOBaTb
KOMMNEeHcauumo, yMeHbllaTb 3aTpaTbl Ha (opMupoBaHWE 3HaAHUSA W
noadepKmBaTb COPEBHOBAHME MeEXAY NPOU3BOAUTENSIMU 3HAHUS Tak,
4TOObl LUeHa MCMNonb30BaHUA YacTU 3HaHUSA, pa3paboTaHHOro KeM-To,
Morna crtaTb CTOSb HU3KOW, YTO AenaeT ero pakTuyeckn cBoOGOAHbLIM.
OueHb OonblLLOEe KONMYECTBO MOfb3oBaTefien, onnadnBaroLmx O4YeHb
ManeHbKyld CyMMy 3a [OOCTyn K 3HaHW, MOXeT obecneuyvBaTtb
pa3paboTymka AOCTAaTOUHOM NNaTon 3a ero yCunus.

UTto KkacaeTcsa cnpaBennvBoro pacnpegeneHuss matepuanbHbIX
pPecypcoB cpeau HaceneHus nnaHeTbl, TO MX 3HA4YeHUe YCTONYMBO
yMeHbLLAEeTCsA KaK 105 MOMHOro 3HaYeHus usaenuin unu yenyr. Kpome
TOro, CynepmMo3r MOXeT 0b6neryntb MNosiIBNEeHne YyHuBepcanbHOoW
3TUYECKOW W MONMUTUYECKOW CUCTEMbI, MpoABuras pasBuTUe obLye-
[OCTYMHbIX UOEO0NOrNii, KOTOpble BbIXOAAT 3a HaLMOHAambHbIE U Kylb-
TypHble rpaHuubl [3], cokpalwasa paspbiB Mexay rpaxnaHamu u
npaButenbcTBOM. OQHAKO peLUeHWe 3TUX OYEHb TOHKUX U CROXKHbIX
BOMPOCOB OCIOXHAETCA HanuMumMeM MHOTMX NpensaTcTBuid. Moatomy
AenaTb npeackasaHus Ha 9TOW CTaaun HEBO3MOXXHO.

11. 3aknroyeHue

MpencrtaBneHHbln HaAbpPOCOK cynepmo3ra, 3apoxjarowerocss ua
rno6anbHoOn 3nekTpoHHoW CeTu, MOXeT KasaTbCA HaMHOro Grnmxke K
poMaHaM Hay4yHOW aHTacTUKM, YeM K TEeXHUYECKOoW nuTepaType.
OpHako anemMeHTbl 3TOro Habpocka - MeTodbl M TEXHOSMOMUU - YXe
CYLLEeCTBYIOT (XOTA WHOrga BCe ele B pyauMMEHTapHOW dopme).
MHTerpMpoBaHHaa MoAenb KaXeTcs BMOSIHE pearibHOW 3IKCTpanosns-
Uuen CyLlecTBYIOWMX COObITUIA, NOAAEPXKaHHbIX TeopeTUYeCKUMU
npyHUMNamMn KnOepHeTUKM, 3BOJSTHOLMOHHOW TEOPUW U KOTHUTOMOTMK.
B3pbiBHON pocTt CeTtu, koTopasi Bcero 3a 5 ner pasBunacb u3
WHTEpecHoOn uaeun B rnobanbHyo MynbTUMEOUNHYIO CeTb, K KOTOPOM
NOAKNIoYEHbl MHOMME MWUMNSIMOHLI Noden, KoTopas npueBnekaetT orpom-
Hble MHBECTUUMM U3 Bcex cdep obuiecTBa, nokasan, Yto B obnacTtu
NHPOPMALIMOHHBIX TEXHOJIOTUA PacCTOSHUE MeXAy KoHuenuuen u
peanusaumen MoXeT OblTb AENCTBUTENBHO OYEHb KOPOTKUM.

Bce xe ecTb MHOro HeBbINOMHEHHbIX obellaHnin 3a 40-neTHo
NUCTOPUK WUCKYCCTBEHHOrO WHTENNeKTa, 4Tobbl HanOMHUTb HaMm, 4YTO
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npo6nemMbl MOryT 6bITb ropa3go 6onee cepbe3HbIMU, YEM OHU KaXyTCs
Ha nepBbli B3rnsaa. OgHako ®paHcuc XewvnaveH n [xoaH bonneH
CUMTalOT, YTO rNaBHble MPEnATCTBUS B Pas3BUTUM UCKYCCTBEHHOrO
WHTENMEKTa YyXe MNpeodosfieHbl B PACCMOTPEHHONM BbIlE MOAENM.
CuuTtaetcs, 4YTO NepBOHaYanbHO OCHOBHOW NPOGREMon B pasBUTUN
MCKYCCTBEHHOrO WHTennekta Obin akT, 4YTO WHTennekTyanbHoe
nosegeHve TpebyeT 3HAHWSA OrPOMHOM MaccCbl hakToB WM npasun 06
okpyxatowiem mmpe. OgHako TOT gakT, YTO MUMMMOHBLI NOfb30oBaTeNen
napannenbHo A06aBNAT 3HaHME K CYnepMo3sry ycTpaHsieT 3ToT
KpUTUYECKMIA NnapameTp.

TpagvumMoHHass cuMMBOMMYeckass napagurMa  WUCKyCCTBEHHOro
MHTennekTa, KpoOMe TOro, CAenana HeakTyanbHbIM BOMPOC O TOM, YTO
3HaHWUA OOMMKHbI ObITb NpeacTaBneHbl kak TOYHble popMarnbHble npa-
Buna. MpeanoxeHHblli B3rnsg Ha CTPYKTYpy cynepMosra nogvyepknsaeT
KOHTEKCTHO-3aBMCUMbIIA, adanTUBHBIA U HEYETKUIA acnekT accoumaTmB-
HbIX ceTel 1 bonee HaNOMMHAET O KOHHEKLIMOHUCTCKOWN nNapagurme.

HakoHel, TpaaWUMOHHBIA WUCKYCCTBEHHbIA WHTENNEeKT umen
TEHOEHUMI0 BUAETb 3HaHMEe Kak oTobpaxeHue wunum KoguvpoBaHue
BHELLUHeN OeCTBUTENBHOCTH - dMnocoduns, KOTopas BhIMOMHAETCS Npu
peleHnn MNpakTUYeCcKnXx K anuctumeonorndeckux npodnem [18]. C
APYror CTOPOHbI, NpeAcTaBneHHas MoAenb SBMASAETCA KOHCTPYK-
TUBUCTCKOW WU CENEKUMOHUCTCKON. [MoTeHunanbHO HOBOE 3HaHue
CreHepMpoBaHO CUCTEMOW aBTOHOMHO, B TO BpeMsi Kak cpeda
nonb3oBaTenen BbIOMpaeT TO, YTO HEOOBX0AMMO.

BmecTe ¢ Tem, TONbKO B CrieayloLmne HECKOSbKO AeCATUNETUI cTa-
HEeT AACHO, SABMSATCS NN 3TN N3MEHEHNS B NOAXOAE A0CTaTOYHbIMU, YTO-
Obl NpeoaoneTb TEXHMYECKME NPENATCTBUA. Ha aTon cTagmm SICHO TONb-
KO, YTO NoHapobATca obLwMpHbIE U dyHAAMEHTarnbHbIE UCCNegoBaHNS,
4yTObObI paspabaTtbiBaTb, NPOBEPATb U OCYLLUECTBNATL UAEMW, MONOXEH-
Hble B OCHOBY ONMcaHHOW mMoaenu ansa oyayuwen rmobansHon Cetu.
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hLSENLESE PRNEBY AEMNFNET JUNPLYUOPS 1Mk UNNIGL
Utingb) QnhGywl

Uathnthwahn

Innqwénid pGGwpyynid £ ybpotipu PGnGpGGwn gubgnid hwjnOwoé
b. 36 wElh L D. PniGGh (Fpyniubh hwdwpuwpw() wyb hGunwppphp
qupywép, hwiwdwjild npph wpnh hwuwpwynepyntGp Ywpnn
nhinwpydtp hppl 0 gqbip-opqubhqu: LepJuihu Yuwh hwdwywpgbinp
hGwpwynp b nhnwpytp npwbu wn qipopqubhqdh  Gywpnwh
hwiwlwpg: Iwdwnpyned £, np wjuwyhup Jwpywép Ywpnn £ hpwgdbi
wybh Yuwuwwpywp L pGunG GYnntw Gnp ubplnh gqnpw; Swlgh
annbnd: Innuiénid Gaynud £, np wyu nbwpnid hwdwfuwphwjhb
8wlgp hp uthnywé hhwbipibnhwywb dwpunwpwwbnnipjwl 2Gnphhy
yanpéh hpple wunghwwnhy hhannnipynil, npp hwdwfuwyh oquwagnpo-
dnn YJwwbph wipwwlndwb dhongnd nilGwly Yphbh «yppdbp»: Uju
dnunbgiwl hwdiwdw)jl, 8wbgnd wihpltpny wwpwdéynn 2wpdncl
6pwapwjhb wabbGunGtpp ybpohlndu Ygnjuglbb «dwnmpbiph» Gdwh dh
pw(: Innwénid plngdynid £, np Gnp utipnh Swbgh Ywrnigiwb wju
qwpywéhg gnponclh dnnbith wlgiwb hwdwnp hGwpwynp £ oquwgnnot
wphGunwlwb GG pnGwjht gwbgbph  0wlydwl wpnh dGpnnw-
pwlnipjntlp’ nbnwithnpubind wyb uygpnilpwihlt Gnp Swpunwpwwb-
nnipjwdp hOwnbGynniwg Swlgh Jugdwynpdwl nwwn:
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