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1-KecTe. AHOMA/IHSIHBI AHBIKTAY JLCTEPIHiH KBICKALIA CHIIATTAMACK

Cunarravacst Typiiepi xone oticTepi ApTHIKIILUILIKTapH! Kemiixrepi
Kopuiizep Kopiuiiix Typaib akiapar > MoTMeTTep | O napamerpiepre
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Taby Kapanaiibiv Mpicanzap Kapamactas [ CANBICTBIPMAIBI

KNN[11], know[12], LOT[13], | watywrusti o | Typic Tomen ominain
LoOP[14], ODIN[15], BDA[8] | Tyciszipy oraii;
KOHE T. 6. KAMTHJIBL.
T KericTik | OPTYPAi GGATLICp AHBRBI GGy | O KoFaphl S anowanmuap

Herisinie Taby | apKbLIb aHOMATHATAP! 131CY. i ywin  mwicri  kiwi
Penpe3eHTaTHBTI MbiCAILAAPbI KEHICTIK  (yHKIIMsCH
SOD [9], RODS[2], OR [16], | marmaiinapra  ote | miTpmsmarisi  evec
[17], [18] xore T. 6. KamTiTsL. i Kot kypaeni  Gomsin

TabbUIaNLI;
Ancamons Koncencycka ety yiin s orapel o “THineis;
Herisinze Taby | AHOMANMAHLI AHBIKTAyALIH TYPI | AonAiK; ° Ayphic  Meran
HOTHKENIEPiH HHTErPaLMsIay. o a3 JIETEKTOpIap/bl  Tanaay
Oxinepi FB [19], HiCS [20], | cesimranbix; KubiH;
[21] ke . 6.
Apanac THITI | Op TypAi AepeKTep THITepi 5 MOTINMETTEp | 0 Genrinepain
Taby Uit GipeiFaii yari xacay i ap Typai TUNTEpMeH | KOppeNALMAILIK
HeMECC 9P ACpCKTCp TYpiH oWicy MyMKIHAIr; | KypbutbIvAape iy
Gostex any. Kiaccukabik ° KOFapE! KbiH;
eicanap load [22], ODMAD | sionziik. o orapu
[23]. [24] soHe 1. 6. Kkypeni

Kepuiinep necisindezi mady. Kopuiinepiiin Herisinie aHoManussiap/isl aHsIKTay oflicTepinis Heriari
HJIeACHl KOPIIiNIK Typaibl aKNapaTThiH KOMEriMeH aHOMAIHSHBI aHBIKTay 6OJIbiN TaObUiaasl. OCkl JepeKTep
OBbeKTiCi ylliH aHOMAIHbI Garanay e KaKbii Kepuiiiepre jeiiinri opraua kamsikrsik (NN [11]) Hewece
onenren kausikrsik (KNNW [12]) perinie anbikranazst. Tars! Gip CTpaTeris — Oy #epriikT SMHCCHATHIK
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(axropast (LOF-Local Anomaly Factor)) [13], aHoMastist 1opesecii OHbIH aiiHAIAChIHA KATHICThI OIICHTeH
aHoMaMs Mopeskeci perite kadbuutay. LOF soe LoOP Herisikie op o0bekT yuiin Garanay Typiseri
AHOMAINSIAP BIKTHMAIILIFB! KAPACTHIPBUIFAH, OJI OHall TYCIHIpUIETIH KaHe J1epeKTepIin Gip KUBIHTHIFbI
GolibIHIa CATBICTHIPbUTYB MyMKiH. JKOFaphi1a aTalFan KOpIILICPIH Herisinle TabbUIFan GapILIK JACTEp
JIepeKTEepIiH TapaiybiHa OailIaHbICThl €MeC, OKLIAYJIAHFAH HBICAHIAp/Ibl aHbIKTAyFa Kabinerri. Anaiina,
ONap/IBIH THIMILIT KON eMmemIi KeHiCTIKTEepaAe TYPAKCh3 HEMECE MAFrbiHACHI3 GONATHIH KAIIBIKTHIK
onuemepite GaibtanbicTs. Byt Moceteni wetty yuin Konaiil weiriv KopUILIEPAi CapanTay bl KAPACTHIPY
GO TaGhLIAAL, OHTKCH] OPOIP OGBEKT YIlliH OHBIH KAKbIH KOPUILIEPIH CApanrTay d/1i /e AKOFapsi oMK
JlepeKTepaiH TaburaThl Y MaHbi3bl. COHbIMEH, OOBEKTINED KAKbIH KOPLIIEp HeMece yKeac kepuiiiep
Gouybl yIiH Oip MEXaHH3MHEH KypbuiFan Gomys! THic [8].

Ochl uiesiHbl GaciublUIbikKa ana oteipbin, RBDA (Rank-Based Detection Algorithm) ap6ip 00beKT yiuis
Kopti OBBEKTINep i 0GbeKTiHiH KaKLIHABIK Adpeskeci peTifte kaosUuLaiitsL. Opoip o6sekt SED Ny (s) ymin
sxakein kepurinep k Goncsin:

_ EPEN(S)rp(s)
A =R O

Myiiza, 75 (s) - p kepuiziep apacsinars par. (1) dopmyna Gofisiniua, erep s kepuiizep Ni(s) aprra
KalCca, OHJIa OHBIH BIKTHMAJIBIFI JKOFApPhI JKOHE OHBIH aHOMaJIHs GOJIBIN CAHAIIYBIHBIH JKOFAPI MYMKIHIITT
Gap. RBDA keliGip araail1apia naiiiaisl G0JaTin KOPUILIEPIHI KALIBIKTHIKTAPE Typalbl AKNAPATTH
eckepweiii, an MRD (Modifed-Ranks with Distance) [25] oBbexrizepiit aHoMan bl HyKTestepin Garanay
Ke3iHJie KaTapJiap/ibi /1a, apaKallbIKTIKTapIbl 1 eCKepei

Hbicannap apachiHarsl KYbIK KapbIM-KaThIHACTBI KOPCETY YIIIiH JKaKbIH KOPIIIHIH apHaiibl TYPi, SFHH
Kepi kepui ien atanazsl. Kes KeireH s, p 00beKT yLIiH S Kepi Kopilli 6ap, erep s, P -HbIH KaKbIH KOPIILIEPiHiH,
Gipi Gombin TaGkuica Hevece kepicinie, ona s € Ny (p) #one p € Ny (s) Gonansl. Mynars: Herisri wies,
erep 0ObEKTi/Ie Kepi JKaKbIH KOPLULIEp HEFYPIILIM a3 GOJICA, OHA 0J1 AHOMALb! GOJIMAYEI MyMKIH.
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Jwixi kenicmix necizinoe mady. AHOMalIusnap ke xkarjaiiaa Oip, keiine OipHele KeprilkTi Hemece
Kilni eemAi aliMaKTapa JAETTeH THIC Karaiapab! KepeeTyi MyMKin. Kilui enmemai Hemece keprizikri
aHOMAIB/B KaFAiap Kemn eNeMii TaliaylaH aHbIKTaiMaybl MyMKiH [5]. Makanaza kemnemmuemai
KeHictikreri 0OBEKT YILIiH TeK THICTi CHIIATTaMAIIAP/BIH JKUBIHTIFBI KYH/Ibl aKnapat Gepetini, all Kanranaapbi
TanCHIPMaMeH GALIAHBICTHI eMeC eKeHAITi aifThuTFan. MaHbI3 b1 eMec Gelriep/iin 601ybl aHOMALb! AHbIKTAY
MOJENiHIH GeiHyiHe KeAepri KeaTipyi MyMKiH. Aaiina, 93ipre TATKbUIAHFAH AHOMAILbI AHBIKTAY SLiCTEp
TONBIK KOJIeMJIeri JIePeKTep KeHICTIMHIeri aHOMALIb! HbICAH1Ap/b! aHbIKTaiibl. Ochutaiiiua, colikec iuki
KeHICTIKTep/IeH AHOMATHAIAP/B! AHBIKTAY AHAFYDIILIM KbI3BIKThI AKOHE THIMA] GOMBIN Kopinesi. Tuicti ik
KeHICTIK ofticTepi aHOMAIMANAP/Ib! AHBIKTAY YIIIH KeprinikTi (yHKumsap perine yesmbuas. Mbicasi,
OR (Out Ranking) [16] rereporenxi kenemesi nepektepieri Geenti yiisiiapas: capanay yuiin iuki
KenicrikTi Knactepiey Mojenin keneiiresi. SOD (Subspaces Anomaly Detection) — Gyn Ticti KeHictikTi
OKBITY QAliCTEpiHIH KapanaiibiM MbiCatbl. AJISIMEH, KOPPEISIHAILIK MOTIMETTEp/LiH GipHeLIE AKHUBIHTLIFbI 9D
OOBEKT YIIIH JKaINbI jKaKbIH KOPIIUIEP KOJIaHa OTBIPBIN 3ePTTENe, COJaH Keiiin ochTeri napainens
CHI3HIKTBIK KATBIHACTAp/bl KO/IAHA OTBIPBIN, KOPPENALMAIBIK MOTIMETTEPAiH OPOIp KHBIHTBIFBIHIA
CHI3HIKTBIK KATHIHACTBI KOJJAHA OTHIPII AHBIKTAJA/LI, OChUIAMlIa op OOBEKTiHIH TOMEHri KeHicTikTe
Jwcnepensce a3 Gonaxsl. SOD-TeH allbIPMALIBUIBIFEL ILIKi KEHICTIKTI AHBIKTAY YIiH KOPPENALMSIBK
MOJIMETTEp JKHBIHTHIFBIHAH Oelriiepi GOHbIHIIA COMKEC KeNIeTiH KACHETTEpiH KO IbL.

Ancambns neeizinde anvismay. AHCaMOITb K OKBITY MAUIHHAIBIK OKBITY/IA KeHIHEH KOJIIaHbUIabL. Byt
Gacka oficTepre KApaFaH1a aHAFYPIIHIM HKAKCh! GOMIFARIHIKTAH, AHOMALS! AHIKTAY YLLK AHCAMOITb K OKBITY
opticTep ui KonAHBULLL Bi3 GieTiieli, aHbIKTayIlbI STiCTEPAiH elIKANCHICH JepeKTep i Kypienitirine
GaiLNaHLICTH! TOMEHTi oIeMi KeHiCTIKTeri GapIbIK aybiTKyJapibl anbikraii arvaiiasl. Ochuraiiuia,
HOTSHUMAIB! AHOMATHAIAP/Ib! OPTYPI JICTEPMEH aly KesiHe Gip yakeITTa OPTYpIli aHbIKTay otictepi
Hemece GipHelle ki KeHiCTIK KakeT. AHOMAIMAIADI TANIQy YINiH eKi aHCAMOMBAIK CTpaTeris
KOJIAHBUIAIBI: AHOMATHSIIAP/IBIH GAFANAPLIH KOPBITHIH/IBLIAY kOHE PEHTHHITEH KeliiH eH KAKCHICHIH TARIAY.
AnOMaHsHBI TaJIAy YuIiH Gelriiepai TonTay joHe aHOMAJIHSHBI TAHIAY KEHIHEeH 3epTTeny/ie.

FB (Feature Bagging) ambiktay oflici yiKeH KMbIHIapIaH ipiKTereH Genrinepmis ap Typni iuki
SKHBIHJAPBIHA GipHEWle MOJENbJEPI OKBITYFA, COJAH KelliH MOJEb HOTIDKENEPIH Kalmbl wiemriMre
GipikTipyre Garsrrranran. By onictemenin TunTik Mbicanbi Jlasapesi scome KyMapMen OpLIHIQIFaH AyMBIC
Gobin TaGhutazst [18], OHAA KOCANKI KYPALIAP/BIH CHIIATTAMAIAPE! Geriiepain GAcTANKEl KeHiCTiriter
Ke3/1eficoK TypJe TaHaaaAbl. Opoip iuiki Genriiep KublHbI YIIiH Op 00beKTiHI Garanay aHOMaLIbI 00beKTiHi
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AHBIKTAy AITOPHTMIHIH kemerimen Garananansl. Conan keifin Gip 00BEKT yiliH Gaml KOPBITHIH/L! Garara
KOCHUTAJIbI

[14] makanaza aHOMAIMSIAP/E! AHBIKTAYILIH HKEMJL Jlici YCHIHBULILL, 0J1 AHOMAJHSIAP/L! TajlIay
npoleciH exi KazamFa Gee: ik KeHiCTikTi i31ey ote aHoMaTIApb! i3ey. ki kenictixTi i3ney Monte
Carlo chiHaMackIH ipikTey TEXHONIOPHACHI NAliiAlaHa OTBIPHIIL, KOFAphl KORTpACTBI iuiki kewicriri (Hits -
high contrast subspaces) anyra GarbiTranFan, cofan keiiin LOF oBseKTinepin Garatay aibiuran imi
Kenticrikie xcunanazt. Llteiin [26] Mysst ansiven HiCS Tuicti iuiki kewicrikepin sxuman, cotan keifin
KQNML epeKTep KeHiCTIMiNZe KOPUAFAH OPTA TAMIQIFaH skeprimikti amomammapieit (LoOP)
BIKTHMAJIBIFBIH Taii/IallaHa OTHIPBII, OGBEKTiHIH AHOMAJLIb! GaJUIIAPbIH €CeNTey apKbUIbI KEHEHTTi.

Ipiktey oftici 0ObeKTiNepAi GEPUIreH MNIMETTEp KUBIHTHIFBIHAH aybICTHIDYCHI3 AyFa MyMKIHJIK
Gepeni. Jlypbic icke achipbulraH sarjaiifa, aHbIKTay OJiCTEpIHIH JKYMBICHIH THIMAI Jkakcapta ajmabl.
Micantbi, [27] Ke3-KelIreH 3aT yIIiH 3KaKbIH KoPUILIEL ay yUIiH Ke3ielicoKk MeLIepey SLiCiH KOLIAH L,
CO/IaH KeifiH OHBIH XKEePrilliKTi THIFBI3/IBIFBIH ecenTesi. byt ancam6Iib o1ici aHOMaIb aHBIKTAY ANTOPHTMIMEH
Gipre THiMLiTir KOFaphl KdHE Op TYPII} HOTIKENEP Gepeti.

AHOMAIMSHBI AHBIKTAY/IBIH GipHene djtici 6ap, onap QyHKUHOHANIE! KHHAKTAY/IBI A4, ipikTeyai ae
eckepesti. JlereHMeH, MYMKIHIKTED JKHBIHTBIFBIH NaiilalaHy apKbUIbl OOBEKTLICPIIH JHCTIEPCHSCHIH ay
KHBIH, aJl TYNKIIKTI HOTWKENEPAiH AYPHICTBUIBIFE MAIMETTEp JKHBIHTBIFBIHBIH OJIIeMiHe Tikeeii Toyenai
Gonajs.

Koprbiteinast

Kasipri 3amania aknaparThIK TEXHONOTHAIAP/BIH KAPKbIHbI aMybl aKIApaTThK Kayincisaikri
KYLIEHTY/li %oHe OH/a naiia GoNnaThiH dPTYPIi KeAeprilepai aHbIKTay/bl anra TapTajbl. TeXHOIOrHSHBIH
OpTYpAi cananapblHia AHOMATHMAIAPABI YAKThUIB AHBIKTAY MAHBI3ABI pes aTkapaasl. by Makanana
KOMIIbIOTEPIIK XKyiienep/ieri anoManusiap (aybITKy) TyCiHiri %oHe oap/biH Typiepi kepcerinred. CoHbIMEH
KATA]), AHOMAITHAIAP/IbI YAKBITHIH/IA AHBIKTAY MAHBI3/IUTBIFb], AHOMATHAHbI AHIKTAY YIIIH NAIIATAHELIATEIH
3amaHayn OlicTep MeH aTaiFan MoceleHin maiiia G0y ceGentepi cunarranran. Jlepektep epeKuienirite
coiikec opTYpI ojicTep KIKTENreH, aTaiFaH OiCTEp YUIIH aybITKYIIBUIBIKTAP/ILI i31€y JIOTHKACHI HKOHE
APTYpIi KarAaiIapaa KoJIaHbUIy bl KapacTLIPBLIFaH.

ATamran Mocele 03eKTi GONFAIKTAH, FAIBIAGD MeH 3epTTeyuiinep Komteren syiieiepie
AHOMAINSIHBI AHBIKTATiThIH dMOeGar skoHe GoNallaKTa KoJIaHbLIATEIH JCTEP/ i31ey KalracThipya.
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AHAJIN3 COBDEMENNLIX CHCTEM OGHADY:ACHNS AHOMANHI B KoMNBIOTepUBIX cneremax (KC)

Pestome. B COBDEMEHHOM Mipe C PAIBHTHEM TEXHOZIOTHI B PATHBIX OTPACHSX NPOMBILUICHHOCTH, Gir3Heca,
yeGhI, Ge30NACHOCTH H T.1. CBOCBPEMEHHOE OGHAPYACHIS AHOMAIHN B PAGOTE CHCTEMEI H KHOEPATAK HIPACT BIKHYIO
poms. OGHApYAeHHe QHOMATHIi B LEOM MPEICTABISCT MHOTO NpOGIEM. VHMBEPCATHHON NPOLCAYPH TS
MOJCTUPOBAHIIS HOPMATBHBIX JAHHEIX HE CyeCTByeT. IIOHATHE HOPMATEHOCTH BCE el CYOBEKTHBHO M TPYIHO
noztaeTes nposepke. Bo NEPBAIX, KIACCH AAHHBIX (HOPMATSHEIC It AHOMATLHbIE) B LEAOM HE COAIAHCHPOBANEL Bo-
BTOpHIX, TPAHNLA MEATy HOPMATHHbIMH H QHOMATHHLIMH IQHHBIMII HCYeTKas. B-TPCTGHX, MOHATHE HOPMATHHOCTH
BOTIOHORHPYET co BpeMenest. To, 4T0 ABIACTCS HOPMATEHEIM BO BPEMEHHOM POMEAYTKE, MOACT CTATh AHOMATSHEIM
B Gyaymewm. HecMOTpS Ha WMIOKCHHBIC NDOGICMEI YMCHBC M WCCICIOBATSNH NPOOIAAIOT HCKATH Goriee
VHMBEPCAIBHEIC ITH IPHMEHIMBIC B GOTBUIHCTRAX CHCTEM METOZOB OGHAPYACHIS AHOMAIHIL.

KII104€BEIe C10BA: AHOMATIH, OGHAPYACHHE AHOMATIN B KOMIBIOTEPHEIX CHCTEMAX, CHCTEM OGHAPYAKEHHS
‘aHOMAM, METOZIb! OGHAPY KeHHs aHOMAMTE
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KOMITBIOTEPJIIK KYIEJEP/IETT (KXK) AVBITKYJIAP/IBI AHBIKTAY/IBIH
KA3IPTT 3AMAHFBI )KYIEJEPIH TAJUIAY

Tyliiugeme. By1 Makaiaza Komsiorepaik kyleseperi amoMammsnap Tyciuiri moue omapam Typiepi
Kopeeriarei. JlepekTep epekieririne caiikec APTYPi JAICTep AIKTEATeH skoHe OPTYP KarAailiapaa KOIAGHBLIYE!
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cunarranran. COMBIMEH KATap, QHOMAMMATAPAS YAKbITHINA QHBIKTAY MAHBI3ABLIBING, QHOMATIANG AHLIKTAY YLK
N QIaHLIATSI 3aMaayit SICTEP MeH ATATFaN MOCETICHIN Naiita G0y ceSerTepi cHNATTAFAH.

KLITTiK coviep: aHOMis. KOMILIOTepIiK yiienepieri aHOMATIAIAIH AHLIKTAY. AHOMATHANADIL! AHLIKTAY
KyiieIIepi, aHOMATIANb AHBIKTaY JTICTEPi.

Kipicne

Byl Makalazia KOMIBIOTEpIiK skyiienepieri aHOMATHAIAp (aybiTKy) TYCiHiri OHe OHBIH Typiepi
kepceTinei. COHbIMEH KaTap, aHOMAIHSHbI AHBIKTAY YIUIiH Maii[alaHbUIATBIH O1iCTEP MEH aTallFaH MOCEJICHIH
naiiza 6oity ceGenTepi KapacThIpbUIA/IBL.

AHOMaIHAHEI Taby MocesIeci FackpIap Goifbl TYPIIi CAaIAPAAFs! 3ePTTeYLILIEPA] KEISbIKTBIPb KOHE
oFan "aysITKy/1bl TaOy", "3asan e TaGy", "KaHAIBIKTH TaOy" KoHe "WIEKTi TaGy" CHAKTEI KOITeren aray/ap
Gepii. Aaiita, aHOMAINA HeMece 3aaN TYAisl KQINbIFA OPTAK HAKTHI AHBIKTAMA KOK. OChIFaH
KApAMACTaH, ATAIFAH TeDMUHTE GAIIAHBICTI KOIITEreH aHbIKTAManap YChHBULIE. ONapibiH GipHele ke
TADAIFAH AHBIKTAMANAPHI AHOMATMA — OV MONIMETTEp JKMBIHTHIFBIHAH alTapIbIKTall epeKileneHeTin
MaJTiMeTTep YIIrici; aHOMamMs — TiKejell HeMece KaHAMA TYIE KAKbUIBIK IIBIFBIHIGPFA allbill KeleTiH
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'OKMFaHbI KIHE annaparTbik-0arapiamMabik Kypamjac Gesikrep/i KOpCeeTeTiH MaiMeTTep yirici.

JKannbl atFam/ia, aHOMATMANAD AEDEKTEP/li TAIIAY/IbIH HETi3i TYKBIPbIMIAMACE GOJIBIN TAOBLIAML.
Erep nepexrep oObekrici ockl Kyiiene cunarrairan oGbeKTinepre kaparanma Genrini Gip skarnaiiiapna
o3rewenikke He Gonica, Gyl OGBEKT AyBITKYLIBLIBIK GOMBI CAHATALL. OJIETTe, Oyl JIepeKTep OOBEKTICH
JIePeKTEp KHBIHTHIFBIHIAFbI ACKA OBLEKTIIEPIE YKCAC eMec CHIIATTAPFA He. AHOMAIb WICHTHUKALIL
CcyGheKTuBTi GosFanbikTan, anovasapisl ADS (Anomaly Detection Systems) aHbiKTayIbin KemTeren
swyiienepi asipnensti. Kenreren ADS skyfienepi aMGe0an GoJIMaFaHIbIkTaH KoHe 0ChI JIOMeHJIe KOFbUIATEIH
IueKTeyNlepre (eHrisy-lIbiFapy CXeMauaphi, KO KeTiMAi pecyperap ioHe T.0.) OAiIaHBICTHI Oacka
JloMeHepre KonanbuMaiiel. Keiitip ADS skyfienepi ete ukewi GONFaHibIKTaH oprypi cananapia
KOIZIAHBUIYBI MYMKiH. JKaKblHIa YChIHBUIFAH sKacau/ibl uHTeLIekTke (Al) Herisjienren aHoMamusuiapibi
ambikray Kyfieci oMOeDaN KoHE KETKIIIKTI MOJIIIeP/le JPTYPI OPTAFa KONIAHYFa bIHFAILIB.

ADS yiken kenemie JIepeKTep/li JKHHAIIBI KOHE AIBIHFBI 3ePTTEYJIEp HITHKECIHE CyiieHe OTBIPBIT
(capanTaMaibik sKylielepre) aybITKYUIBUIBIKK He KQIBUITAH THIC KariQiIapisl aHBIKTAIilbl (MBICATBL,
MALIMHABIK OKBITYFa apHairan wemimicp). ADS KoJtaHbUTy aiiMarbiia A9HE CCHIMAITiHE GailIaHbICTbl
anBIKTANTaH aHOMAMMAIAP 3epTTCYmre capamTama Kacayra Hemcce acepii asaiity ymim spexerrepi
ABTOMATTHI TypJie OPBIHAITEH Gacka Gip AHOMATHANAD/IB! aHBIKTAY KylieciHe Gepyre GoNatbl.

Kipic cHrHaapLiHbii TypIepiHe Gall1aHLICTbl aHOMATHANAD 9P TYPITi GOIyB MyMKiH. Micatbi, erep
Gacranksi epextep rpadyrap Gorca, onna anomanusnap Tyiiinep Hemece KaGLipranap Gonyst mywmkin. Erep
Kipic jiepeKTep Ti30eKTep HbICAHBIH KaObULIAC, O ariaiifla aHOMAINANAp OKMFANAp Ti3eri GOMybl
MyMKiH

Connaii ak, aUOMATHANAPALIL KOTEMill eckepe OTLIPLIM, ONAP/LI ANOMAIAL HYKTEEpre, YLIMILK
AHOMAIIMSIIAPFA XKIHE KOHTEKCTYall/Ibl aHOMA/INSIAPFa xikTeyre Gonajs.

AHoman/ibl HyKTesnep — Oyl aHOMaIbl MoHI Gap skeke Jepektep yarizepi. Mbicasibi, KbICKa yaKbiT
ApAIBIFBIHIA KYKTE/ITEH CePBEPiH JKayarn Gepy yaksIThl oTe ker Gojybl MyMKiH. 1-cyperte eki emmemai
MJIIMETTED *HBIHBIHIAF bl AHOMAJIHSIIAP/BIH KapanaiibiM Mblca/ibl kepeerinren [4].
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I-cyper. Oy sote Oz HYKTEIEPi GHOMATHAHBIK Kapanaiibiv TYpi
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o TexHHUYECKHE HAYKH

AHOMAIMSHBIH eKiHW Typi — YKBIMIBIK aHOMATMIap. By skaimbi aHOManasl jiepekrep
ipiKTeMeepiHiH KHBIHTHIFLL ANaiijia, JeKeleren yrilep aHOMaIbl G0Maybl MyMKin. Byt karaii cepustst
JlepekTepyie, oMlpeK aliTKaHIa YaKbITTBIK Katapiapia Hemece Jyphic KOH(HrypaumsianGaraH 30HATHIH
‘TpapMri TYPaKThI KOFAJybl Ke3iHJE OPbIH alybl MYMKIH. 2-CypeTTe AyphIC KOH(HrypausianoaraH 30H1
Tpadurinin (KHLTIKTIH ToMeHzeyi ocepiHeH) OGN Gip yaksIT APAIBIFHIHIA KOFAIYB Kbi3bUI TYCHEH
Genrinenren [4].
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2-cyper. KuitikTin TOMEH/ICyiHEH TybIHIaFaH YKbIMIBIK aHOMAJIHs

YuliHui TYpi, KOHTEKCTYa/l/ibl aHOMAIHs — ONrijli Oip KOHTEKCTe aHOMA JepekTep/i Tanaay. Kepi
IKar/aiiza, Gyt KanbinTs! Golbin canata/isl. Byl keserutik AepexTepiH xarnaiibi, erep kauaii-na 6ip keserue
HYKTe KalbINTHI GO/ICA, @l eKIHIICIHAe KaIbINThI GO/Maybl MyMKiH. MBICAbl, JKOCHAPIbI TEXHUKATLIK
KBI3MET KOPCeTy Ke3iHiie ysulbl TpadUKTiH TOMEH/ICYi KalbilThl JKar/aii, an Kepi skarjaiia aHoMamIbL. 3-
CypeTTe MayChIMIBIK KOHTEKCTKE OaiilaHBICTBI ysulbl OaiinaHbic TPAQUIiHIH KEHETTEH TOMEH/eyiHeH
TYbIH/IQFaH AHOMAIHA KECKiHi KOPCETIIreH, (I YaKbIT apaibiFbiH/la AHOMAIHS HKOK, all t2 KOHTEKCTYall bl

3-cyper. Ysuibi Gaiinanbic 1padIinc t2 yaKkbiT KEICHIHAC TyBIHAGIAH KOHTCKCTYaIAb! QHOMAII

t meox
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JKanmsl aywITKyJIap/isl aHBIKTay KenTereH mocenenepii Tymsipamsi [1-4]. Bipinuwinen, kamsmtst
Jepektep Tyciiri Genrini Gip afimakka ToH. KanbinTsl MonimMerTepi Mozebaeyin omGedan npoueaypachl
koK. KalbiITbUIbIK TYCIHiri i Je CyOBeKTHBTi koHe OHbI Tekcepy KubiH. JKOFaphiia Kemipinren
AHBIKTAMAFA XKOHE KAIIIBl AFAH/A AHOMAIMSIAP/IBI AHBIKTAY JJCTEPIH 3ePTTEV/Ie Keleci npobieManapisl
Geuin kepceryre Goabl:

o BipiHmizen, jepexrep Kiactaphi (KAIHITHL KOHe KAIHITAH Thic) TEHJeCTIpimMeren. AHoMan
QHBIKTAY/IBIH CTATHKAIBIK KYPBUIFBUIAPBI a3 MeJIUEp/eri OObEKTIIEPIeH TYPATbIH KHBIHFA KOJLIAHBLIYbI
1 KOHE KAJIBINTAH THIC 00BEKTLIEP/IH CHPEK Ke3ieceTiHiriHeH aHoMamsIap bl MOJENIeY OHail emec.

‘@ EXiHIIIeH, KATBIITE 5OHE KAILIITAH THIC MOTIMETTEp apaChIHArb! 1ekapa aHbK emec. COHbIMEH
Katap, Jepekrepie wy GOyl MYMKiH, Oyl KalblIThl KOHE KIBIITAH THIC JEPEKTEPIi @KBIPATYIbI
KHBIHIATAIBL.
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¢ TEeXHHKANBIK FRIAMMIAP

© YuwiHuwizien, KaIbINTEUILIK YFBIMBI YaKbIT ©T€ Kelle ©3repei. YaksIT apajibirblH/a KAIBINTB HOpCE
Gonawakra aysITkys MyMKiH, COHJali-ak MOZIeITb/le OK KaHa AHOMATHAIAP Maiizia GOMyEl MyMKIH.

JKorapbl1a KeITIpUIreH Macesiesiepre KapaMacTaH, FallbIMIap MeH 3epTTeyliulep KonTerex kyiienepae
AHOMAINSIAP/b! AHBIKTAITHIH IMOEGAN KIHE GO/IAINAKTA KOJIAHBLIATEIH JAICTEP] i31eyAi KAIFACTIPYa.

AHOMaMsIHBI TaGy dnicTepi

AHOManMsIApBl TANIAy OPTYPN 3epTTEY GArblTTaphiHIa YIKEH KbI3BIFYIIBUIBIK TYIbIpasl. By
3epTTeYJIepAiH MaKCcaThl KapacThIPbUIATBIH MOIIMETTEPAIH apacklHaH KYTUITIH Iiamajiapra caiikec
KeNMEHiTiH  MOTIMETTEp KeyleceTin aiiMakTap MeH yiritepai amwkrayra OGarsrrrancan [1]. Karran
MOliMETTepiie  Genrini-Gip CHNATHl Hemece KACHETiHe OAlTaHbicTsl AMTAPIBIKTAll  epeKiieleHeTiH
MastiMeTTep aHOMamsl Jien aranajsl. OChIFaH KapamactaH, OYJl TY/KbIPbIMIAMAHBIH XKalllbl KaObUIIaHFAH
PECMit AHBIKTAMACEI JKOK. OeGHETTe AHOMAIIS HAKTHI KOJIAHY CleHapHiliepitie GaiUIaHBICTS! WBIFAPYLLIBL,
JIHCCOHCAHJIBIK OGHEKT, a0EppALLIs HEMece epekiIei Jen Te aranabi [3-7).
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CoHFbl yaKbITTa aHOMANHMsIApAbl Taby AITOPUTMIEPIHIH YIKEH CaHbl O3ipICHIi. AHOMATHSHBI
aubIKTay OliCTepiH Yill caHaTKa Gotyre GONaLI: KopuLiepre Herizaearen oicrep (Mbicasi, BDA [8]), imki
KeHicrikke Herizzenren aicrep (Mbicansi, SOD [9]) oHe aHcaMObre Heriszenren aicrep (Mbicanbi, HiCS
[10]). Kepuinepre Heri3ieires anomammsiapisl Taby oicTepi HerisiHeH OCH JepeKTep OGBEKTCHiH
KOPIIUIEPIHEH AlTbIC EKEHiH HEMECe OHBIH THIFBI3IBIFEI TOMEH HEMECe JKOK €KCHiH aHbIKTay YUIIH OCHI
JlepekTep 00BeKTICIHIH KOpIILiri Typanbl aknaparTsl naiigananast. lki keHiCTikke Heri3feNreH aHbiKTay
QuicTepi apTYpIIi GeINriNiep KUBIHTHIFBIH PETTEI TAH/IAY HKONBIMEH aHOMAJIHSIAP/IBI AHBIKTAlIbI. AHCAMOIbre
Heri3jle/iTeH AITOPHTMIEP KapanaiiblM aIropuT™MJepre KaparaHia WHTErpalMsIaHFaH CTpaTernsuiapist
naiizanana oTeIpsin, GipHeile Taby anropuTMIepiHiH Hemece GasaibIK IeTEKTOPIapAbiH GipbiHFail WbiFy
KOJLIApIH OipikTipesi. |-kecTene aHOMANHAIAP/IBI AHBIKTAY JICTEPIHIH CHIIATTAMACh! KbICKalia OepinreH
[28].




