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rae i koahGuIMeHTs perpeccun IS Ka)xaoro mpusHaka xi. Kaxasiid koadpummenT oTpaxkaer pa3mep
BKJIaJIa OT/ICJIBHOTO MpHU3HAKa HA (UHAIBHYIO BEpOATHOCTH. [lonmoxurenbHbili K03)(UIMEHT O03HAYaLT,
YTO S3TOT IPU3HAK YBEIMYMBACT 3HAUCHHE BEPOSTHOCTH B CTOPOHY 1, T.e. IOKa3, B KOTOPOM
MIPUCYTCTBYET 3TOT MPHU3HAK, IMEET OOJIBIIHE TAHCHI OBITH “KIMKOBBIM .

[IpeumylecTBa JOrUCTHUECKON PErpecCHy MPH MPeICKa3aHIH KIHKOB!

JIOCTaTOYHO ImpocTas, HO 3¢(dexkTuBHas moxenb. [locTpoeHne Mozxenu Ha OOJBIIMX JAHHBIX OT
100 Gb 3aammaer 10 3-5 MuHYT Ha ofgHON MamuHe(AWS t2.medium),

METO/BI PETYISPU3AINHN MTO3BOJISIOT BEIOpATh HAaMOOJIEe BaXKHBIC TTPU3HAKH,

ObICTpOE BBIYHMCICHHE BEPOSITHOCTH MO (GopMynam(ccbulku Ui z U f(z)) B peaqbHOM BpeMeHH
Ul K&KAOTO 3allpoca Ha PEKIaMy — BaKHO, T.K. BCE JOJDKHO IPOMCXOAWUTh B MOMEHT 3arpy3ku BeO-
CTpaHULbI WX ITPUIIOKECHUS,

YeTKas HHTepIpeTanys K03QOUIHeHTOB.

[lonmy4yeHHble BEPOSTHOCTH ~Jajiee HCHONb3YIOTCS AJISl BBIUMCICHHMS CTaBOK B AYKIHOHE.
OCHOBHOI IPUHLMII 3aKJIFOYACTCS B TOM, YTO 4eM OOJIblIE BEPOSATHOCTH KIIMKA, TEM OOJIBLIYIO CTaBKY
JOoJDKHa mocTtaBuTh DSP, 4T00BI BBIMpaTh 3TOT MoKa3. Pa3paboTaHo MHOro BapHaHTOB CTpaTErHH
1eHooopazoBanHwus [2].
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NPUMEHEHUE KUBEPHETUUYECKOI'O TOJAXOJA B UHOOPMAIIMOHHON
JIO'NCTHUKE

BEPETEHHUKOBA E.C., acnupant, KPACHOBA U.U., noueHT
Bbenopycckuii HaMOHAIbHbBINA TEXHUYECKUN YHUBEPCUTET,
r. Musck, benapycs
KitoueBsie coBa: mHPOpMAIIMOHHAS JOTHUCTHKA, KHOSPHETHUECKUN TI0JIX0/1, KNOepHETHIECKask MOJIEIb.

Pedepar. MccienoBana BO3MOXKHOCTh HCIOJIB30BaHHS M OOOCHOBaHA II€I€COOOPAa3HOCTh NMPUMEHEHHS
KHOEPHETUYECKOTO MOAX0Aa B WH(OPMALMOHHON JIorHcTHKE. [loCcTpoeHbl KMOEpHETHYEeCKUE MOJIEIU
JIOTUCTUYECKON CUCTEMbI U HHTEIPHPOBAHHOM LIETIOYKHU ITOCTaBOK.

Kubeprnernka — Hayka 00 oOmMX 3akoHaX YMpaBieHHS B TpUpOAe, OOIIECTBE, >KHUBBIX
OpraHu3Max ¥ MallMHaX, Hu3y4amomas HH(OPMAMOHHBIE NPOLECCHl, CBS3aHHBIE C YIpPaBICHUEM
JIMHAMUYeCKUX cuctem [1].

Jloructuueckasi cucremMa MOKET OBITh PAacCMOTPEHA Kak yHpaBiseMasl CUCTeMa, TO €CTb OHa
MOXET 6])ITL OTHECCHA K KaTeropuu KI/I6epHeTI/I‘-IeCKI/IX CHUCTEM. HO3TOMy BUANTCA BO3MOKHBIM HU3Yy4aThb,
HCCIIEIOBATh M aHATU3UPOBATH JIOTUCTUYECKYIO CUCTEMY Ha OCHOBE KHOSPHETUYECKOTO MOIX0/1a.
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KubepHernueckuii moaxoa — ucciaeJOBaHUE CUCTEMbI HA OCHOBE KUOEPHETHYECKHUX MPHHIUIIOB,
B YaCTHOCTHU C ITOMOILBIO BBISBJICHUS MPSIMBIX U OOPAaTHBIX CBA3EH, PACCMOTPEHUS SJIEMEHTOB CHUCTEMBI
KaK HEKUX «UEPHBIX SIILUKOBY.

KubepHeTnieckuil moixo/1 B JIOTUCTHKE - IPUMEHEHUE MTPUHIUIIOB, METOJOB KUOCPHETHKH IS
JOCTKEeHHs1 Hanbosee 3PQEeKTUBHBIX, B TOM HMJIM WHOM CMBICIE, PE3YIbTAaTOB JIOTUCTUYECKOrO, T. €.
ONTHUMH3UPYIOIIETO, yIpaBieHus [2].

OCHOBHBIMH 3JIEMEHTaMHU JIOTUCTUYECKONW CUCTEMBI C TOUKH 3peHHs KHOEPHETHYECKOTro MOAX0/1a
SIBJISIIOTCA:

[Iponecc, mpum KOTOPOM IIOTOKH JIOTUCTUYECKUX PECYpCOB TNPeoOpa3yroTcsi B TOTOBYIO
IPOYKIIHIO;

Bxon, mpencrasisommii coboli MOTOK MOTpeOsIsieMbIX B Mpolecce pecypcos. Hampumep, s
OPTaHU3alMOHHO-TEXHOJIOINYECKOM YacTH JIOTUCTUYECKOM CHUCTEMBI - 3TO 000pynoBaHue, pabouas
CHCTEMa; ChIpbe U T.J., Uil HH)OPMAIIMOHHOHN - BBIXOJIHAS WHPOPMAIHS, TEXHHYECKUE CPEJICTBA JUIS e¢
00paboTKH. MOXHO TakKe CKa3aTh, YTO BXOJOM HA3bIBACTCSI BCE TO, YTO M3MEHSETCS MPHU MPOTEKAHUH
IIPOLIECCOB.

Brixom; KOTOpBIN sBISIETCS PE3yJIbTaTOM CaMOro IMpeoO0pa3oBaHUS BXOAOB, TO €CTh IOTOK
CO3JIaHHBIX HJIM OTpabOTaHHBIX PEeCYpcoB. B JOrucTHUECKMX cHCTeMax BBIXOJAMH MOTYT OBITh TOTOBas
NPOJIYKIMS, OTXOMABL IPOU3BOJICTBA, BBICBOOOXKIaeMoe 00OpyJIOBaHHUE, BBIXOAHAs HWHGpOpPMALUs U T.A.
COBOKYIHOCTB CBSI3EH MEXKIY 3JIEMEHTAMH CHCTEMbI 00ECIICUNBAET UX COBMECTHOE (DYHKIIMOHUPOBAHHE.
Ecnu cBs3b ocylecTBIsIeT Tiepeady BBIXOIHOTO BO3IEHCTBUSI OJHOTO DJIEMEHTa Ha BXOJ KaKoro-mmbo
MOCTICYIOLIETO AJIEMEHTA TOW K€ CHCTEMBbI, TO OHA HOCUT Ha3BaHUE MPSIMOMCBA3H.

OOpatHast CBsI3b, SBIAIOLIASCA CBSA3bI0 MEKIY BbBIXOJOM KaKOro-juOo 3J€MEHTa U BXOAOM
MIPEIECTBYIOIIEr0 eMy B TOH JK€ cucteme syeMeHTa. OHa BBIMOJMHSAET LENbIM pa] omepanuii mo
KOPPEKTUPOBAHUIO 3JIEMEHTOB CUCTEMBL.

OrpaHuydeHusl, COCTOSIIINE U3 LEJIeH CUCTEMBbl U TaK Ha3blBAEMbIX HNPUHYXKIAKOIMINX CBsi3eil. s
MIPOU3BOICTBEHHO-KOMMEPYECKMX CHUCTEM OFHOM W3 LeJel SABISETCS BBINYCK MPOAYKLIMHU 3aJaHHBIX
HOMEHKJIaTypBbl, 00beMa U KauecTBa, ce0eCTOMMOCTH; 11 HH)OPMALMOHHON YaCTH CUCTEMBbI- ITOJyYCHUE
TpeOyemoii mHpopManuu. B kauecTBe NpPUHYXHAIOIMX CBA3CH B 3TUX CIy4asX MOTYT BBICTYNAaTh
pa3nuYHbIe JMMHUTBI PECYpPCOB, METOJ IepepadOTKH HH(OpMAIMK, TEXHUYECKHUE XapaKTepUCTHUKU
CPENCTB IS €r0 peaau3aluu U T.4. [3]

Jist 3¢ (eKTHBHOTO NPUMEHEHUS] KHOEPHETHYECKOr'0 OAX0a B JIOTUCTUKE BAYKHO PacCMOTPETh
TaKue MOHATHS, KaK PeryJnpoBaHue U oOparHas cBsi3b. CrcteMa 00paTHOH CBSI3H B YIIPABICHUHN — JIIOOOH
MeXaHU3M, 00eCTIeYnBaIOLINN NOJTy4YeHUE JaHHBIX O Pe3yJbTarax, KOTOPbIE MOTYT OBITh MCIOJIb30BaHbI
PYKOBOJUTEISAMU [UIi KOPPEKTHPOBKM OTKJIOHEHHM OT HameudeHHoro maHa  [4].IlepepaboTka
uHQOpMaK, UAyHIeH MO KaHajaM OOpaTHOW CBS3M, B CHIHAJbBL, KOPPEKTUPYIOIIUE ACATEILHOCTD
CUCTEMBI, Ha3bIBAETCS PETYINPOBAHUEM.

Ha ocHoBe anamm3a mporecca peryinpoBaHHMs B 3KOHOMHUKE W €ro MoJenu B (opMe CXeMbl
KOHTypa yNpaBleHHWs C OOpaTHOW CBS3bIO, MOXKHO H300pa3uTh KHOCPHETHUECKYIO MOJIEIb
JIOTHCTHYECKONW CHUCTEMBI M OOIIMI BUA CBSI3edl B (OopMe KOHTYypa YHpaBICHHUSL C OOpaTHOW CBS3BIO
(pucyHok 1).
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Pucynox 1 — KubepHetnueckas MOIEIb JTOTUCTUIECKON CUCTEMBI
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Ecnu noructudeckasi cucteMa COCTOUT HE M3 OJHOTO MPEANPHSTHS, a U3 MHOXKECTBA, KOTOPbIE
BXOZST B MHTETpUPOBaHHYIO 1enouky noctaBok (ML), To kubepuernueckas Mmoaens OyaeT UMETh BUJ
(pucyHok 2).

Brixon

O6patnas cea3L <—|

-

Prcynok 2 — Kubepuernyeckast mojens UIIIT

Ilpouecc

B kubepuerndeckoit mozenn gepe3 y3en Ui 0003Ha4YeH pemaronmi HH)OPMaIMOHHBIH DIIEMEHT.
B pacmmpeHHoOl 1ernodke MOCTaBOK HA0Op y3J70B 00pa3yeT MHTEIPUPOBAHHYIO CHCTEMY YIIPaBJICHUSI.
Ora apxutekrtypa pasutusa MLl o00ycnoBieHa uepapXuyecKUMH YPOBHSIMU JIOTUCTHYECKOM
nHpopmarmonHoi cucteMbl. COOTBETCTBEHHO, Ha HEE JACHCTBYIOT CHUTHAIBI YCKOPEHHS (+) W CHUTHAJIBI
TOPMOXEHUSI (-), KOTOpbIC B3aMMOJCHCTBYIOT ~C KOHTYPOM IPOU3BOJUTEIBHOCTH JIOTHCTHYECKON
cucremsl. [lo onpenenenuto bupa, ¢upma ¢ Hammumem 300 Bxomubix u 300 BBIXOAHBIX NOKa3aTelei,
Ka)KIBIH W3 KOTOPHIX HAXOMHMTCS JIMIIb B ABYX COCTOSHUSIX, 0OpasyeT Mepy HeomnpexneieHHoctn 300%2°%
6ut wiu 3*10°> GuT. DTO FOBOPUT O TOM, UTO JEHCTBUTEABHOE YMCIO COCTOSHMI NPEINPUATHIA, a TAKKe
WLII, moutu HepeasbHO NMPOAHATU3UPOBATH U Ha OCHOBE YEro MPHUHATH MPABUIBHOE YIPABICHYECKOE
pemrenue. [loaToMy HHPOPMAIIMOHHBIE PECYPCHI TOTUCTUKH MOIKHBI CTPYKTYPHPOBAHBI M arperupoOBaHbI
0 BeIM4YMHBl pacno3HaBaeMmblx cocrogHuit  MIII. IlosTomy HyXHO pacnojaraTb Takou
knbepHetnueckoit mozensto ML, xoropast ciocobHa CpaBUTHCS CO MHOTUMH HEOTIPEICIICHHOCTAMH, a
Takke obecrmeunTh BBDKHBaeMocTh Bceit MIIII wmcxoms W3 NPUHLOMAINOB «IIPHUEMIIEMOTO» pHCKa H
CTpaTeruy yCTOWYMBOro pa3BUTHUS Ha 06aze MH()OPMAIIMOHHBIX PECYPCOB JOFPUCTHKH [5].

Takum 00pazoMm, KUOEpHETHYECKHH TOAXOJ] pacCMaTpUBaeT JIOTHCTUYECKYIO CHCTEMY Kak
CIIO)KHYIO CHCTEMY, B KOTOPOHM TPOTEKAIOT MPOIECCHl PEryJIMpPOBAHMSA W YIPABICHHUS, pealn3yeMble
JBIDKEHHEM W TpeoOpa3oBaHreM uHpopmauuu. B mpomecce u3yuenus HHOOPMALMOHHOW JOTHCTHKE
Ba)XHO pacCMaTpUBaTh KHOEPHETUYECKUI MOJXO0, T .K. OJIHA M3 IVIaBHBIX OCOOCHHOCTECH KNOECPHETHKH —
WH(OPMAITMOHHBIN TTOAXO/] K ITPOIleccaM YIIpaBlIeHUs JMHAMUYECKIMH cucTeMamu. B uH(opMannoHHoi
TPAKTOBKE KHOEPHETHYECKOTO MOJIXOZa YMpPaBJICHHE B JIOTUCTHYECKHWX CHCTEMaxX IPEICTaBIIETCS Kak
nporecc npeoOpaszoBanusi uHpopmauuu: uHGOpManus 00 0O0bEKTE YIpaBICHUS BOCIPUHUMACTCS
YOPaBISIONIEH  CHCTEMOMW, TepepadaThiBaeTCsl B COOTBETCTBHM C IENbIO YIPaBICHWS W B BHJE
YIPaBJISIOMINX BO3IEHCTBUI MepenaeTcst Ha 00BEKT YIPaBICHHS.
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