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KIPICIIE

Kazipri epxeHueT namybiHIA AKIAPATTHIK-KOMMYHHKALSUTBIK TCX-
HOJIOTHSLIAPABIH, KAPKBIHIB 6CY1 a1aM3aTThIH Oap/IblK cajlaiapbiHa —
MEMJICKETTIK 0acKapyAaH OacTar >KeKe TYFaIap IblH KYHACTIKTI OMIpIHS
JICHIH — €JICY /Tl BIKIIA €TIM OTHIP. OCIPECe COHFBI OHMKBUTIBIKTA LIHU(P-
JAHIBIPY YACPICI TCK AAMBIFAH MEMJICKETTCPAC FaHA €MEC, AAMYIIbI
CIAEPAC AC ONICYMETTIK-OKOHOMUKAIBIK ©3TrePICTEPAIH HEriari (akTopbIHa
avinanel. Kazakcran aa Oyt nporiecTeH Thic KanFaH xoK,. Enaix crpa-
TCTHSUTBIK, KY?KATTAPbIHAA LU PIBK TPAHCHOPMALIUSIHBI KSACTACTY
VWITTHIK, OACHIMIBIK PETIHAC KAPACTHIPBLIBIIL, 3ICKTPOHIB! YKIMET (¢Gov)
m1aTOPMACEIHBIH JKETUIAIPLTY1, IU(PIEIK OAHKUHT TEH KAPKBLIBIK
TEXHOJOTHSIAPABIH SHII311y1, AeHCaYIbIK cakTay canaceinaa cHealth
JKYHENEpiHIH KypBUTysl 2koHe eHaipictik cextopaa lloT (Industrial
Internet of Things) aneMeHTTEpiHIH NAHAATAHBITYBl KCH KOICMAC
kosra ajbiayga. OcelHAail cepmiHal Jamy, Ce3ci3, *KaHa MYMKIHIIKTEp-
MCH KaTap, KaHa Kayinrepai A¢ Tyabipaasl. KazakcraHHbIH HHDPIIBIK
KCHICTITIHIH KCHCIOIMEH OIpre €/11H aKnapaTThK TOYSIALIIT AC apThIl
oteip. Erep OypbiH aKnapatThiK xyHeaepal Oy3y TEK KEKEJICTCH TCXHU-
KaJbIK CUIIATTAFbl IpoOIeManap peTiHAC KAPACTHIPBLICA, Ka3ipri xKar-
Jadnaa KuOCPKAyINCI3aiK OYKIT MEMJICKSTTIH TYPAKThl JAMYbl MCH
VITTHIK KayiICI3AIriHIH Kypamaac Oemirine aiHanpl. Kubepmalybii-
J@apIbIH SKOHOMUKATIBIK, QJICYMETTIK JKOHE CASICH CALAAPH! OapraH caiibiH
aybIPNIAI, MEMIICKSTTIK OPraHIapAbIH, KAP>Kbl MHCTUTYTTAPBIHBIH, OLTIM
Ocpy JKOHE ACHCAYJIBIK CAKTAY KYHMCICPIHIH KAJBIIIThI KbI3METIHE alTap-
JBIKTAH 3HSH KEATIPYIC.

Kazakcran PecnyGnukaceiapiy KZ-CERT koMmbroTepIIiK HHLH-
JCHTTEPIE OPEKET €Ty KbI3METIHIH PECMH ACPECKTEPIHE CYHCHCEK, COHFBI
SKBLIAAPHI JKaFAai TOMCHICTI KECTSAC KOPCETIUIICHASH ©3repai:

Tipwearen En :xui Ke3meckeH madybuT
Ko OKHFaJIap Hﬂe i o ¥ Jepekkes
CaHbI ypiep
2023 ~45 000 PuIIIHHT, SUFHE IO, KZ-CERT
JIepEKTEP/IiH Tapalybl
2024 82 000 botrer, TpostHAap, DDoS, KZ-CERT
GHITIHT (KBUTJIBIK eceln)
oy | o000, | B sepempiaren | KECERT (e
MAMBID) Paypl, JBI K p ACpeKTep




Kepin oteipranbiMbizaaii, KHOSPIIAOYbLTAAPIBIH KAPKBIHBI YKBLIT
calibIH KYLICHII, ONapablH cajagapbl KOFAMHBIH 9JICYMETTIK-3KOHOMH-
KalbIK JaMYBIHA aiTapiaslKTail ocepin turisin oteip. Kazakcran Pec-
myonukaceiHbiH KZ-CERT kpiametiniH aepekTepine corikec, 2023 sKbutbl
mamameH 45 meiH, 2024 sxbLtbl 82 MBIHFA KYbIK HHIHUACHT TIPKS/TCH.
2025 KpULIBIH QJIFAIIKL Oec aiibiHAa FaHa 30 MBIHHAH acTaM OKHUFa
aspikTaabpl. Erep Oy ypaic cakraica, >KbLT COHBIHAA KOPCCTKIMI
100 mprHHaH acywl bikTHMan. Herisri kayinrep karapbsiHa (UINUHT,
OOTHET, ACPEKTEPAIH 3aHCHI3 JKAPHSUIAHYBI, 3USIHABI OaraapiaaManap
skoHe DDoS-malysuiaap sxkaraast

Kubepiuabysinaapapiy Typaepi op anyas: GUIIHHITIK HAYKAHAP,
3UAHABI OarJapramManap apKblIbl aKnapar ypiay, KeI3MET KepceTyai
ToKTaTy MakcareiHaarel DDoS-mabysiiaap, OOTHETTEP Al aiaanany
APKBLIBI JKACATTFaH KACKYHEMAIK OPEKETTEP JKOHE a3aMaTTapIbIH HKEKE
JMEPEKTEPiH 3aHCHI3 Kapusiiay. MaceseH, 2024 xpiibl 2 MUTLUTHOHHAH
actaM Ka3aKCTaHIBIKTHIH TOJKYXKAT ACPCKTCPl MHTCPHETTIH AIIBIK
CErMCHTIHAC TapajifaH OKHFa KOFaMJa YIKCH PE30HAHC TYIBIPIBL.
Myspgait sxargainap Keke TYJIFalapIblH FaHa €MeC, COHBIMEH Karap
MEMIICKETTIK OHIIIK HHCTUTYTTAPBIHBIH, YITTHK KOMIAHHSAIAPIBIH
JKoHE OAHK CCKTOPBIHBIH Ja CCHIMIUTITIHE HYKCAH KETIPSIL.

ONEMIIK KOHTEKCTKE KO3 XKYTIPTCEK, KHOEepKayinTepAiH ayKbIMBI
onpeKaiaa Kypaenm exeHi Oadkananbl. XaabIKapaiblK YHbIMIAPIbIH
(IBM Security, Gartner, Check Point, Kaspersky Lab) conrel »xpuinap-
JIaFbl capanTamaiblK ecentepine coikec, 2023-2024 >xpuiaapel KuOEp-
Ma0yBLIAAPABIH 9JIEMIIK 9KOHOMHKAFA KEITIPTreH MKBIIIBIK MIBIFBIHEI
mamvamed 8 tpumuoH AKI nonnapein kyparasn. by kepceTkimTig
e3i-aK KHOCpKAyINCi3aiKTiH OVTIHIT TaHJa TEK TEXHHKATBIK cajla eMec,
VITTHIK KAYIMCI3AIK TeH >kahaHIplK SKOHOMHUKAIBIK TYPAKTBLIBIK
MOCETNECl CKCHIH alKbIH IONCIACH L.

Kazakcran yiin a¢ MyHaai xahaHablK YPAICTEPACH OKIIAY KAy
MYMKiH emec. Kapaxsl xyleci, TeneKkOMMYHHKAIUSIIBIK HHPpaKypbI-
JIBIM JKOHE MEMJICKETTIK OacKapy CeKTopaapsl KHOepIadysliaap by
OacTel HbICaHAchiHA aiHameim kenexi. Erep Oynm GareiTra THIMAIL
AJIBIH Ty Mapajapbl YaKbITHLIB KAObLIIaHOACA, SIAIH JICYMETTIK-
SKOHOMHMKATBIK JaMyblHA ANTapIBIKTAld KEeACpri KENTipyl MYMKiH.
Ocpriran opaii, Kazakctanaa COHFBI JKbIIAAPHI OipHEIIE CTPATETHSIBIK
KyPKaTTap KaObLIIaHbI, »Ky3ere aceipeityaa. Conply iminae «Kaszakcran-
HBIH KuOepkamkaHsl — 2022» TyKbIPEIMAAMACH KHOCPKAYINCI3AIK
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JKYHECIH HBIFAUTY/BIH AJIFAIIKBl KaJaMAapbIHBIH Oipi Oomabl. Aj
2023-2027 KBIZIAPFA  apHATFaH Hudprasgeipy cTparerusceHaa
AKMaPaTTHIK KAYITMCI3AIK MOCEICCIHE apHaibl 06/1iM OOTIHIM, YIITTHIK
JEPEKTEPAl KOpFay, MEMJICKETTIK OPraHAAPAbIH AKMAPATTHIK KYHe-
JCPiH KYLICHTY, COHIai-aKk KUOepKayinci3aAiK canachlHAa MaMaHaap
Jaspray MICeJIeaepl KSIICH I TYPAC KapacThIpbUFaH. AJialiia araFaH
KY>KaTTapablH OPBIHAAIYBl OapBICBIHIA KHHAIFAH CTATUCTUKAJIBIK
JEPEKTEP Kayim-KarepiacpaiH a3aiiMaid, KePICIHIIC KYIICHIN OThIPFa-
HBIH KepceTyae. by sxarmait KuOepkayinci3ak CalachlHAA KOMAAHBLIBIIT
JKYPIeH TOCUTACP] JKETIIAIPY KAKCSTTUIINH alKbIHIANHIbI.

Feuneimu 3eprreyiaep TypreichiHan anradga, Kazakcranga kubep-
KayInCi3aiK TaKbIPHIOBIHAA KAPHUSIAHFAH CHOCKTEPAIH OachiM OeTiri
TEXHUKAIBIK IEIIIMICPAl cHnarTayMeH mekrenreH. JKyiemk aexHreiine
peCypCTapAbl OHTAMITBI 06Ty, KO KPUTSPHIATI HICHTIM KaOBLIAAY 91iC-
TCPIH SHI13y, aAANTHBTI OACKAPY TCTIKTCPIH KOIAAHY JKOHE IBOJTFOLIMSUIBIK
ecenTey oicTepl (TCHETUKAIBIK AITOPUTMICD JK9HE T.0.) HETI3IHAC
KYPACIT MOACIBACPAL KATBIITACTHIPY OAFBITTAPBI TOIBIKKAHIBI 3CPTTCI-
mereH. byt xkargait 3epTTey TaKbIPHIOBIHBIH FRIIBIMU YKAHAIBIFBIH KO-
ceteai. ¥ ChIHBLUIBI OTHIPFAH FBIIBIMU KYMBICTBIH HET13T1 MaKCcaThl —
KHOCPKAYIMCI3AIK PECYpPCTapbIH THIMAI OACKapyIbIH OAICTEMENIK Heri3-
JCPIH KAJBITACTHIPY KOHE KON KOHTYPJIbl KOPFAHBIC JKYHCICPIHIC
OJIApIbl OHTAMITBL 06Ny TOCUTACPIH 93ipiey OOMbin TaObUIAIBL. 3EPTTCY
MaKCaThIHA COHKEC MBIHAAAN MIHACTTEP alKbIHAAIIBI. XaTBIKAPAIBIK
craggaprrap (ISO/IEC 27001, ISO/IEC TR 13335 >xone T.0.) HETI3IHAS
AKMAPATTHIK-KOMMYHHKAIHSUTBIK, )KYHEICPAIH Kayinci3airin 0ackapy
MOJENBACPIH TanJay; aKNapaTTaHABIPY OOBEKTUICPIH KOpFay YIOiH
«OOBEKT — Kayilml — KOpFay» TYKBIPRIMAAaMachl MCH KeIl ACHICHI
«KUOCPHETUKAIBIK KCHICTIK — KOMMYHHKALUSIBIK OpTa — (PH3UKAJIBIK
KCHICTIK» MOJEINIH CalbICTHIPMATIbl TYPFBIOAH 3¢PTTCY; KOJJAHBICTAFBI
AKMapaTrThl KOpPFay Kypajigapbl MCH SKOHOMHKAIBIK YTHIM/IBLIBIK
moaeapaepi (lopaon-Jled, K.3ammpaxu, ['nmymak-Hosukos yariiepi)
Oarajay; Kell KpUTCPHUITI meniM Kadbliaay TCOPHsIChl MCH aJalTHBTI
fackapy OoAiCTEpiH KOIAAaHA OTHIPBIN, PecypcTapAbl Oeny eceOiHIH
MAaTEeMaTHKAJIBIK MOJCIIIH KYPY; COHIAH-aK ICHCTUKAJIBIK AJIrOPUTM-
JICP HETI31HAC OHTAWIAHABIPY TICUTIH OCHIMICTI, IICHIIM KaObLIAAY AbI
KOIAay >KYHECIHIH MPOTOTHIIH d3ipney. JKyprizifeTin 3epTrey KyMbl-
CBIHBIH TCOPUSUTBIK MAHBI3ABLIBIFEI — KHOCPKAYITICI3AIK KYHCICPIHACT]
pecypcTapabl THIMII GackapyFa apHAIFaH XKaHa MOJACIbACD YChIHY a.
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A IPAKTUKATIBIK KYHBLIBIFBI — ABIHFAH HOTHKEICPAI MEMIICKETTIK
OpraHAapblH aKHapaTTHIK *KyHenepinae, OaHK jkoHE TCICKOMMYHH-
Kalus CEKTOPBIHAA, COHAAN-aK CTPaTeTHSUIBIK HHQPaKYphUIEIMIA
KUOCPKAYIMCI3IKTI apTTRIPY MAKCATHIHAA KOJIaHyFa OONaThIHABIFBIH/A.
Pecypcrapasr Sackapy el MOACTBACY CATACBIHAAFE! FBIIBIMH KYMBIC-
TapAsl TaNAay akmapaTThl KOPFAY TapanTapbl HETi3rl KYII->Kirepaiy
KOpFayFa CAITbIHFaH WHBCCTHLMAIAP KOJICMIH aHBIKTayFa OarbITTam-
FaHBIH KepceTeal. bys MHBECTUIMSIIAPABI KOpray OOBEKTLACPI apa-
chiHa 06Ty €CeIIepl KEKEIereH 3eprreyiepre apHanrad, COHBIMCH
Katap, KONOAHBICTAFbl o3ipiaeMercp MMaOybULAAYINBIHBIH BIKTHMAT
OPEKETTEP1 MCH OJIAPAbIH CANIAPbIHBIH AKIAPATTAHIBIPY OOBCKTICIH-
JIET1 aKMapaTThIK XKYHe KOPCETKIIITEPI MCH CUIIATTAMATIAPBIHBIH 63r¢-
pyine ocepin cupek eckepeni. [aOyringap caHBIHBIH 6CY1 JKarAaHbIHAA
MIAPVaIIBIIBIK KBI3MET CYOBEKTUICPIHIH aKMapaThiH KoprayFa OeniHe-
TIH IIEKTEYJI Kap>Kbl PECYPCTaphiH THIMAI malinanany ecedbi 6apran
caiiblH MaHBI3OB 00JIa TYCYAC JKOHE KE3 KENTeH MEMJICKETTIH aKma-
PaTTHIK KAyIMCI3AIK KOHE KUOCPKAYINCI3AIK ACHICHIH alTapibikTail
Jopeskeae arkpiHaaiapl. COHBIMEH Katap, OCAriCI3AIKTe malybuiaay-
Il TAPANTHIH OPEKCTTCPIHIH AOMEKTIMIrl angpiH-ana Oenrici3 sKoHe
ocnriti Olp BIKTUMAIIABIKIICH MAKCaTThl 1A0YBII CLCHAPHIAIH 00.1-
JKayFa OONFaH Ke3/e, TCOPHSIBIK XKOHE OUBIH 0JICTEPIH KONIAHY JKOHE
KapaMa-KaHIIbLIBIK JKaF IaWIaphIHBIH 63T¢pPy aNalTHBTLIITIH SCKEPe
OTBIPBII, AKMNAPATTHIK KAYINCI3AIK 00BEKTLACPI apachlHAA HICKTSY.I
pecypeTapabl YTEIMABI Oy Al 1316V aKNapaTThIK PECYPCTAPABIH aFbII
KCTYIHCH Kap KbUIbIK LIBIFBIHAAPABI CH a3 IamMara ACHIH asaityra
MYMKIHIIK Oepeni. AKmaparTel KOpFay Kypangapel KYHBIHBIH ©CYi
KOpFay PeCypCTapbliH YThIMIB Naliaanany MpoOIeMacklH ©3CKTCH -
peai. Hlemimaepai i3aey GapbiChIHAA YAKBIT OTC KeJie mady bLIAAY kL
TapaIICH KAPChIIaCy XKarAalnapblHbIH 63repyiH ecKepy KakeT. byn
aKMapaTThIK PECYPCTAPABIH «ECKIPYIHE), ONapIbIH XKAHAPYBIHA, JKaHA
walyslI KypaaaapbliHbIH nakiga 00TybslHA, aKNAPATTEL KOPFay Kypai-
Japbl MOACPHU3ALMSICHIHA )oHE T.0. Oalimansictel. Hotmkecinne 613
KYPASAL KOPFAHBIC KYPBUIBIMAAPBIHAAFE PECYPCTApAbl ATANTHBTI
fackapy €ceOiH eIy KAKCTTIIITHE KSIeMI3,

AKnapaTTaHIbpy 0OBEKTICI aKapaTThIK HHPPAKYPBUTBIMBIH TAJ-
Jay, aknaparThiK KAYyINCI3aiK jkoHEe KHOCPKAYINCI3Aik Oaragay MEH Oac-
KapyJbIH Ke3 KENTeH 9iCTEMECIHIH ecenTi keaeHi. by ranaay HerypisiM
TepeH Oorca, Oaraay HOTHXKSCI COFYPIIbIM OOBEKTHBTI 001 bI.
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Ocpinaiima, THIMII aKmapaTTbl KOpFay Kypanaapsl KYpy YIOiH
KCUICHAI TYPJAC OHBIH THIMALIITIH QHBIKTAHUTHIH KOPCETKIMITCPAIH
JKETKUTIKTI YIIKEH caHbIH eckepy KakeT. CoHbIMEH Oipre, omapabiy
TaJANTapBIHBIH COHKEC KeIMEYiHe OalIaHbICTBI OPTYPJII KOPCETKIII-
TCPAIH YTHIMABI MOHICPIHE KOJI JKCTKI3y ©TC KHBIH >KOHC KOOIHE
MyMKiH emec. HoTmkecinae Oi3 Keml KPUTCPHUII €CEMKE KeaeMi3.
MyHzali ecenTi MICITY OPKAIIAH 2 JKEKE KOPCCTKIMITEPre KOHbLIATHIH
TaJanTapabl OPbIHAAYAAFBI KSMICIMIC KeJIy OOJbI TaObLIaabl. MyH-
Jaldl KOl KPUTCPHUII €CenTepAl IICIIKCH KE3AC OpAadbiM IICHIM
AIrOPUTMACPIH TaHAAy AUIEMMAacel maiga Oosaael. by, acipece,
aKmaparThl Koprayra OalTaHbICTBI €CCOTCPAlL KATHICTHI, OUTKCHI
KOPFay TapamblHBIH OPEKETTEPl KOOIHECE OCITiCI3AIK JKaFJaibIHAA
opreiHAanaael. THICIHINE, €CENTIH TY)KBIPBIMBI YKOHE HOTIDKENEPI 0T
6omysl MyMKiH eMec. Erep HaKThl TocimMeH 0OBEKTHBTI (YHKLIUSHBIH
SKCTPEeMabl MOHI OHBIH CapajaHyblHA KATBICTH KEHOIp MapTTapabl
oprlHIay ke3inae Oap Oomnca xoHe oHbl Tabyra OomareiH Oojica, OHAA
HAKThl €MEC TICIIMEH KETKIUTIKCI3 Xabapaap/blK MCIIIMHIH KaObLI-
JaHOaybIHA OKEIyl MYMKIH, ajl aK[mapaTTaHAbIpy OOBEKTICIH KOPFay-
JIbIH MaKCaThl OCPUITCH MICKTCYICPMEH KSTKUTIKTI TYPAC KamMTama-
cp3 erinMeyi MyMmkiH. KazakcranueiH mudprasik tpanchopmanms-
CBIHBIH YICH TYCVIMEH, COFaH COMKeC KHOepKaylnTepaiH KypAelcHE
OCPYIMCH JKOHE XaJIBIKAPAJIBIK ACHICHACTI JKaHA 9AICTEMENICPal eJIi-
MI31H ToKIpUOeCiHe OCHIMACYAIH KAKSTTUTINIMCH AWKBIHAAIA/IbI.
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1 KHBEPKAYIICI3IIK PECYPCTAPBIH
AJTATITUBTI BACKAPY BOWBIHIIA 3EPTTEY
YKOHE TAJIJIAY

1.1. Kopray Tapa0bIHbIH pecypcTapbiH 06J1y ecenTepi YLIiH
AKNAPATTBHIK KAYINCIi3AIK MOAeIbAEPiH TaNgay

HlexTeym pecypcrapapl THICIHIIE 06y KOMTETSH 3KOHOMHKACH
JaMbINl KeJIe >KaTKaH MEMICKETTEPIiH OONMBICBIH JKOHE COHBIMEH
Oipre omepanusmapAbl 3epTTey OarbITTapbIHBIH Oipl — YHBIMIBIK
JKyHenepal YThIMIOel Oackapy ONICTEPIH 93IpICYMEH aWHATBICATHIH
FBUIBIM CAJIAChIH Kypaiasl [1]. AKmapaTThiK KoHE KHOCPHECTUKAIIBIK
Kayirnci3aikKe KaThICTH MYHAAH TOCIT KOpFay OOBEKTLIEPl apackliHAA
pecypcrapabt 0oy Al YThIMABL MICITY ¢ceOlH KoroFa okeneai. MyHaai
O0OBEKTIIEpre KOMITBIOTEPIIK KYHEIepaiH apXUTCKTYPAChlHA Kapai
(>xepriaikTi, O6JIHICH) MBIHAIAP KATKBI3BLTYBI MYMKIH, YH-Kaiaap;
aKmapar TaChIMaJIAaFbIITap; OAIaHbIC JKeIIepl skoue T.0. by Tan-
CBIPMaHBIH OlpHEIIe acTeKTinepi Oap KoHE MMM 9XICTEMECIH TaH-
Jayapl JKOHE TYIKUTIKTI HOTHIKCHI AHBIKTAWTBIH JKargadl Typaibl
Genrim Oip Oimimal kKaxkeT eteai. Kopray oObeKTiepiHIH opKaHCHICH
Typasiel MyHAal OimiMre MbIHAIAP JKaTaJbl: aKMapaTTHK PecypcTap-
JUBIH CaHBI, CAIachl XKXOHE MaHBI3ABLIBIFBL; AKIAPATTHIK PECYPC KOpFa-
JYBIHBIH 0ap ACHICHI, OKUFAHBIH KYTLICTIH BIKTUMAJIABIFBIH CCKEPE
OTBIPBII, IAOYBLT JKacay Tapadbl (HeMece Taparrap) OarbITTal aaaThiH
pecypcrapabiy (MaTepHAABIK, KAPKbIIBIK, a1aMu, T.0.) CaHbI; aKma-
PaTTBIK peCypCTapAbIH KETKITKTI OOMYBI YINIH KAKETTI pecypcrap-
JIBIH CaHbl; aKNapaTTaHABIPY OOBEKTICIH KOpFay Tapadbl 6emnyl MyMKiH
peCypCTap CaHbl; AKIAPATTHIK PECYPC JKOFAITY TOYCKEITIHIH K01 Oepi-
7eTiH aeHredi [2, 3]. Koprabic xoHe maOybUT TapanTapbIHbIH TYPAKTHI
KAPCBUIBIFBl KAFAAHBIHAA AKMapaTThl KOPFAy KBI3METIHIH MaKCaThl
a0y LAY Bl TAPANTHIH JPCKSTTCPIHIH CAIIAPhI PETIHAS OHBI YPIiay,
OypManay, KYIHsIbUIBIKTBI KOFAITY MYMKIHIIKTEPIH a3alTy OombIn
Tabpnanpl. COHBIMEH Karap, MaOyhIIAAYIIbLIAP JHAMETPIL KapChl
ecenTepre ue: e31HiH PeCypPCTaphiH aKMapaTThK PECype akmapaTTaH-
JBIPY OOBEKTICIHE KON MKETKI3Y IIBIFBIHAAPBIH a3alTy YLIH TapaTty.
AKNapaTThIK calagarbl KQpChlIacy KOPCETKIIITEPiHIH CTATHCTUKACH
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[4-6], 1.1-1.4 cypeTTi KapaHbI3, akIapar arbIHBIHBEIH YHEM1 ©CYiHE
JKOHE OJIapblH MaHbBI3ABLIBIFRIHA OalIaHBICTH KUOEpIIalybLiaap-
JBIH KAPKBIHIABUIBIFEL apThill Keje »kaTkaHbiH kepceteni. Cyper 1.1
aepekrepine cyheHcek, 2019 skpimgan 2025 xputra JSHIH KEKE JKOHE
3aHABl TYIFajapra jKacanfaH KHOepmaOybIIAAPIBIH CAHBI TYPAKTHI
ocim keaeai: 2019 skpuast xanmet 17 000 oxura Tipkence, 2024 KbLibt
Oy kepcetkimm 82 000-ra sxerkeH. 2025 KpUIABIH AJFAIIKBl 0€C
avieitaga raHa 30 000 okura TIpKeAreH, OV KbLI COHBIHA Kapai
kepcetkimTiy 100 000-Fa xety pikTumangsirbid kepcerei. a0y s
TYprepiHiH yaecTik kepcetkimtepin Cyper 1.2 Ocimeneiii: 2025 xbit-
JIbIH QJIFAIIKEI OSC alblHIA CH KOI TapajfaH Iadyeuigap — OGOTHET
(40%), dumumnr (25%), 3aHCH3 AepekTepaiH Tapanysl (20%) xoHe
sustHapl Oargapiaamamap (15%). by aepexrep KopraHbic CTpa-
TETHANAPBIH KOCTIApIay,a mMadyblIaapIblH HAKT! OAFBITBIH AHBIKTAYFA
MYMKiHIIK Oepeai. Kubepmalysuiaapapie ecy auHaMukackiH CypeT
1.3 kepcereni. Cr3bIKTHK rpadukTeH KopiHiN TypraHaal, mabysii-
JAPbIH KAIBI CAHBI (3KEKE JKOHE 3aHAbl TYIFANAPFA KACATFAH) JKbLI
CalbIH apThIN KeNel, O3T aknaparThIK KaViICI3aiK KyHenepi Taparsl-
HaH aJIIBIH aJia mapaaapasl KAObLIAAY AbIH KQKSTTUIIIH KOPCeTS .
ConbiveH Kartap, cexTopibik OeminicTi Cyper 1.4 GeiHeneii: Kapkbl
canacwel eH ken madysutra ymbiparad (12 000 oxura), meHcaymbik
cakray (5 000), memnekertik oprangap (7 000), 6iaim Gepy (3 000)
skone Oacka cexroprap (3 000). byt kepceTkituTep op CEKTOpFa apHATFaH
KOPFay pecypcTapbiH AYprIC 061y KKCTTITIH alKbIHAAH 6. Anaiaa,
MaOVBIIAAPABIH OAFBITH VaKBIT ©TC KEIE e3repyl MyMKiH, OUTKeHI
aly bIIAY IIBLIAPABIH OOBEKTLICD apachlHAAFb AKMAPATKA KOJT KET-
Ki3y CTPaTerHsCHl OpAAMbIM KAHAPBIN OTHIpaael. Melcambl, Gapnay
KE3CHI [alybLIAAyIIbUIAP YIIH THIMII 00Ica, oJlap 63 pecypcTapbiH
MakcaTKka THiMIAI OarbITTaybl MyMKiH. MyHAal skargaiaa KOpFaHbIc
Taparsl 63 PeCypCTapbid WadybLIaaYIIBIIAPABIH TAKTUKACHIHA COHKEC
Kaiita Oenyre maxkOyp Oomaast (Cyper 1.2 sxone 1.4). Pecypcrapast
93ipney, €Hri3y, KbI3MET €TY1, MOHUTOPHHIJICY, TANAAY, KOIAAY, KETLI-
JIpy MKOHE KAPKBIHIB OACKapy KOHTEKCIHAC KOPFay TapanTaphl akma-
PaTTBIK-KOMMYHHKALMSUTBIK KYHE VIOIH aKmapaTThiK Kayinci3aik
TOYCKEICPIH CCKEPETIH JKaMIbl Oackapy »KyHeciHiH Oeniri peTiHge
AKMapaTThIK KAyINCi3aik (KuOSpKayInci3aik) Oackapy sKyHecl e3eKTi
Oobin TaObLIaAb. AKIAPATTHIK KAYINCI3AIK OacKapyAblH CTaHIapT-
taaraH moaeapacpl Oenrim [9, 10]. HlemineTiH e€cenTiH MITIHIHAS

13



<OKOCTIAPNA - OPBIHAA - TCKCEP - SPCKET ©T» MOJCHI KEHICTITIHACTI
AKMAPATTHIK-KOMMY HUKAIHSUTBIK, JKYHE aKmapaTThK KAyIICi3aik Oac-
Kapy 9AICTEMECIH 3IPNCYAIH Keieueri 30p OOJbIn TaObUIATHIHBIH
eckepremis [ 11]. AknapaTranasipy 0OBEKTICI aKMAPATTHIK KAYIMCI3AIK
0ackapy TYKeIPhIMAAMAIAPhL: AKIAPATTHIK KAYIMCI3AIK KAaFHAATTAPBI,
AKTUBTCP, KAYIOTEP, SICI3MKTEP, 9CEP Ty, TOYCKEN, KOpFay Lapajapsl
MEH MIEKTEYIEP HETi31HAC KaabmTacThIpbliasl [ 12]. Akmapartsl Kop-
FaybIH KCIICH ] JKYHETePiHIH THIMA]L MKYMBIC ICTEY1 YIIiH aKNapaTThIK
KayIrCi3AIKTIH MbIHAaN >KOFapbl JCHICHT KAaFUAaTTaphl iprei Oobin
Tabbutaael ToyeKea MCHEIKMEHTI — aKTHBTCP THICTI IHApaiap KaObiI-
Jlay apKbLIBl KOpPFamybl kepek. Kopray mapanapslH Tagaay KoHE KO-
JaHy TOYSKEASP Al OaCKapyIbIH THICTI 91ICHAMACHI HET131HIC KY3eTre
achIpbUIaIBl. OAICTEME aKapaTTaHIbIPy OOBCKTICI aKTUBTEPIHE, KAYil-
TEpre, 9NCI3HIKTEPre JKOHE Kayiln-KaTepAiH OpTYpPJIi CHIaThiHA Gaiina-
HBICTBI TAHAANAIBL. OJICTEME PYKCAT CTUINCH TOYCKEIACPAl Oeriieiim
skoHE Oap miekTeyaepal eckepeni; Ecenremenep — aknapaTThiK-KOM-
MYHHKALVSUTBIK JKYHE aKIapaTThIK KayilCI3AIK CANachIHAA JKOHE Toye-
kenzaepai 6ackapyaa MaHpI3AbI pel atkapaasl. Ecentemenepai kamsim-
TacTHIPY YLIiH akmaparThik KayirncizaikriH (AKI) HakTel cascartapreia
1CKE achIPYIBIH 9JICI3 JKOHE KYIITI YKaKTapbIH aHBIKTAYy KakeT, KpI3-
METTIK €CENTEP JKOHE JKayamKepLIUTIK. AKIapaTTaHIelpy OOBEKTiCI
0acIIbIChl MCH MCHCIKMCHTI AKMAPATTHIK KAYIMCI3AIK AKTHBTCPIH
(axmaparTHIK pecypcTap) KaMTaMachl3 €TYIe JKayamnThl, KbI3METTIK
€CenTep MCH JKayalKepUIUTIK aKnapaTThIK-KOMMYHHKALMSUTBIK XKYHE
AKMAPATTHIK KAYIMCI3AIKICH OalIaHBICTHI KOHE aHKBIHAANYHI, MEp-
COHANJBIH Ha3aphlHA >keTKi3inyl Taic [12, 125-126 6.]; AxnapaTTbik-
KOMMYHHKALUSIBIK JKYHEC aKmapaTThIK KAyIMCI3AIKICH OaiIaHbBICThI
ToyeKenaepal Oackapy MPOLICCIHAC MaKCaTTAPAbl, CTPATCTHSIIAPIbI
skoHe AKII-Hb1 Hazapra anFaH xKeH; OMIpIiK UKIAB OacKapy — aKma-
PaTTHIK-KOMMYHHUKALHSIBIK, JKYHE AKMAPATTHIK KaylNci3mKTe Oackapy
TYPaKTH GONYHl KEPEK (AKMapaTThIK-KOMMYHHUKALMSIIBIK XKYHE oMip-
JIK IHAKT OOMBIHIA).
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ak OlpkaTap aBTOpMApAbIH 3EPTTEYepl MEeH Taxipubenepi [15-17]
HETI31H/C 931PJICHICH OIperei o licTeMeNep, COHAAN-aK 9JCMIIK MPAKTHKA
MEH XalBIKapanblK CTAHAAPTTAP, KYHUENIK Taraay MCEH KoOanayably
KYPBUTBIMABIK SICTCPIHS HET13JCATCH apHAibl aCTANTHIK Kypajigap
(SSADM-Structured Systems Analysis and Design) nafinaaaspiiais.
ByriHri Tapna aKnaparTeK-KOMMYHHKALMSUTBIK JKYHE XKOHE OJapAbIH
aKmapaTThl KOPFay KypaiJapblHA KOHBUIATHIH CH MAaHBI3OBl TYIKbI-
peIMIaMalibIK Tanamn - ukemaeay tanadel [18]. MyHOail Kei3METKS
aKIapaTThl KOPFay KYpaaaapbl HAKTHI YHBIMAACTHIPYFA KOHE TYPAKTHI
Oackapyra HETI3aey1 KePeK. AKNapaTThIK-KOMMYHUKAIMSUTBIK KYHEICT
0ackapy ACM OHBIH JKYMBIC ICTCYIHIH Op KE3CHIHAC JKYHWCHIH DJICMCHT-
TepiHe MYyHAH OaKbLIAY SCCPIH AHBIKTAY ST TYCIHLIC 1, HOTIKECIHS Oip
HeMece OipHeme QyHKIMOHAN I ecenrep il wemyre Oomansl. OyHK-
uronanabik ecenrep aen ATXK icke acwiparbiH (HYyHKIIHOHAIBIK,
KATBIHACTaFbI OIPTEKTI ONCpaLisiap >KUBIHTHIFBIH adtans! [18, 129-6.].
Kazipri 3aMaHfbl KOMOBIOTCPNIK TCXHHUKAHBIH JAaMy ACHICHI akma-
PaTTBIK KAYINCI3AIKTI GaCKapyABIH THIMALITTH apTTHIPY JKOHE aBTOMAT-
TaHABIPY YIIIH aKMaPATTHIK-KOMMYHHKALUSJIBIK JKYHE KAyIrci3airiH
0acKapy OpTATIBIFRIHAA KONJAHBIIATHIH MICINIM KaObLIAAY AbI KOJIAAY -
JIBIH 11K JKYHCICPIH aKIapaTThl KOPFay Kypaaaphbl KYpamMbIiHA KOCYFa
MYMKIHIIK 6epai. AKnaparTel KOpray Kypangapsl JeKOMITO3HLHSICH-
HBIH HOTIDKECIHAC YII YHBIMAACTHIPY Oediri Oemyre Gonaipl: akma-
PaTThIK KAyINCI3IKTI KAMTAMACKI3 €TY TCTIKTEPI; AKIAPATTHIK KAYITICI3AIK
MEXaHU3MIAECPIH Oackapy MexaHuamzepi; JKyie >KYMBICBIH >Kammbl
YHBIMIACTBIPY TETIKTEPI.

«Kocmapna — oprlHAA — TEKCEP — OPEKET €T» MOACTIHE COUKEC
aKmapaTTaHAbpy OOBEKTICI aKmapaTThIK-KOMMYHHKALMSIBIK KYHE
AKMAPaTTHIK KAYINCI3AIKTI 0acKapy KE3CHACPIHIH Ma3MYHBI KEICCIACH
Gomagsr:

1-xeszen. Aknapammulx Kayincizdixmi éackapy acyiieci scocnapiay
(azipacy). Kanrmsl aKnapaTThIK KayINCI3AiK cascaTTapbl MCH MaKcaT-
TapbIHA COMKEC KENETIH HOTIDKEICPre KO JKETKI3y YINIH TOYEKEIACpAl
fackapy *KOHE aKmapaTThIK KYHE KaKcapTy YIIIH MaHbBI3AbI aKnapar-
THIK KAYIIICI3AIKTI OacKapy JKyHecl cascaThlH, MAKCATTAPBIH, MPOLCCTEPIH
JKOHE MPOLICAYPATIAPBIH 33IPJcy.

2-xe3zen. Aknapammuolk Kayincizoikmi KaMmamacols emy x#cyieci
OPLIHOAY (eHei3Y JHCIHE ICYMBIC ICEYIH KAMMAMACHI3 eny). AKnaparThl
KOPFay KYPaJIbIPEIHBIH JKYMBIC 1CTEYIH €HII3Y KOHE KAMTaMackl3 €Ty,

22



aKmapaTThIK Kaylnci3AikTi Oackapy »Kykecl mpouectepi MEH pocim-
JCPiH OaKbLIAY /bl JKY3ETC aChIPy.

3-xe3en. Axnapammuix Kayincizoikmi 6ackapy scyiiecin mexcepy
(MOHHTOPHHITI KOHE KaiiTa Kapayapl (Ty3eTyAl) JKy3ere achipy). Akna-
PaTTHIK-KOMMYHHUKALUSIBIK, JKYHE MPOLICCTCPIHIH OHIMALTITIH aKnapar-
TBIK Kayinci3aikTi Oackapy »KyHeci cascaTblHa, MAKCATTAPbIHA JKOHE
MPaKTUKAIBIK TOXKipubeciHe colikec Oaranay >KOHE MYMKIHAITIHIIE
emmey. Kaxxer Oosran xargaiina aknapaTThiK Kayirci3QikTi Gackapy
JKYHECIHE TY3ETYJCp CHII3y VINiH OaCIIBIIBIKKA HOTHKEICD TYPAaIbl
ecen Oepy.

4-re3er Opexem (AKMAPATTHIK KAYINCI3AIKTI OacKapy sKYHECIH KOaay
JKOHE JKETLAIPY). AKIIApaTTHIK KAYINCI3AIKTI Oackapy »KYHECIH TYPaKThI
KETUIAIPYTE KO KETKI3Y YIOIH, OHBIH 1INHAS KOPFay PecypCTapbiH
aJANTHUBTI TYPAC KahTa 061y KakeT OONFaH »KaFJaiiap YIIiH aknapar-
TaHIBIPY OOBEKTICIHIH OACIIBICH, AKIMAPATTHIK KAYIMCI3AIK KhI3METTEP1
HeMece 6acka 1a MaHBI3ABI aKNAPAT TAPANbIHAH AKITAPATTHIK KAYIICI3 KT
Oackapy >KYHMCCIH IMIKI ayAuT JKOHC KalTa Kapay HOTHKEIICPl HETI3IHAC
TY3€TY JKOHE aJIIBIH Ay ic-IapaiapbiH Naiaanany.

Kapcer kopranbic mapanapsisbig 6ipi — pecypcTapasl OciiMaenme
Oackapy. by perre pecypcrapabl Oey KOpFaHbIC TapaObl VINiH
HAKTHI MAOYBUIABIH MAKCATHIH AHBIKTAY KAKCTTLIITIHCH TYbIHAAFAH
kigipicnen xyprizineni [19]. Oceunaiima, KopraHeIC pecypcTapbiH
aJanTuBTI 0acKapy €CCOTEPIHAC MEIIMACPAl KOJIaay VIIiH SAICTSPAl,
MOJCIBACPII KOHE COMKEC aArOPUTMACPI 331pJey eceOl TybIH AN bI.
MyHza o3ipJIeHreH [WeIiMAep YHEMI 63repin OThIPaThIH JKaraaiIap-
Ja KOPFaHbBIC »KAFbBl YIIH YTHIMIBl KOPCETKILITEPre KOM MKETKI3YAl
KaMTaMackl3 €Tyl kepek. OHbIH TCOPHSCHIHBIH TEPMHHOIOTHICHIH
KOJIJAHCAK, OHJA MO3UIAIBIK OHBIHMEH 1cTec Oomambrs. Coir ke3ae
JKOFaphIAa alTBUIFAHAApFa CoHKec Olpkarap CypakTap TYBIHAAWIBL.
Ocpl oiibiHAA MakcaTThl GYHKUHAMCH aHBIKTATFAH MOH YINiH €pIiK
HYKTECI KaHgal skargaiiaa OoJiaibl JKOHC OHBIH JKarJaiblHA KapChl
TYpY WapTTapsl Kanai ocep ereai: madysin (H) xone kopraneic (D)
pecypcrapsiabiH cansicthipmaibl cansl (Z=H/D), oOwextinep (k —
0o0BeKT HOMIpI), oOBeKTIICPAIH 2icizairi {Vk} apaceinaa akmapar-
TEIK pecypc Oeny {gk}. Epmix HykTeci OoamaraHarel Oenrici3aik
JKaFJaiibiHaa Kopray pecypcrapsin Oeny {dk} kanmaii Gomyel THIC.
Ia0ysbingapasiH OarbITTUTBIFEL OCTial OONFAH KaFaakia, Kbl
LIBIFBIHAAP €H a3 00MaTeIHAAM STIM, OPTYPIIL 9/1Ci3aAiri 0ap OOBEKTUICD
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apachlH/Ia aKIapaTThIK pecypcrapasl {gk} kaiita Oeny Kanaii 0oaabl.
Keneci mamanapasr alKbIHIANTBIH YTBIMIABUIBIKTBIH OPTYPI KpH-
TCPUIICPIH KOHE SPTYPJTl MakcaT (QyHKUMSIAPABI AHJaIaHy KE3IHAS
Oackapy aaropuTMACPl Kajlail CPeKIICICHE A1, KOFAIFaH aKIapaTThIK
PeCypC CaHbl; aKNAPATTHIK PECYPC HHBSCTULUSIAPBIHAH TYCETIH Maiaa;
AKMAPATTHIK PECYPC PCHTAOCIIBALIIT, KOHE KOIT MAKCATThI (DYHKLIUSTHBI
naianany Ke3iHAe HOTWKe KaHmai 6onanpl. TapantapaslH opKaHCHICHI
63 aKmapaTbhlH KOpFayfa apHaIFaH pecypcrapislH Oip OemiriH, an
CKIHIICIH KAPChLIACTHIH IC-OPSKETTEPl TYPAIbl aKNApaT ajlyFa >KOFaIT-
KaH Ke3/I¢ KSIICH/1 KapchlIacyaa 0ackapy alropuTMi KaHaau 0o1abl.
AKmapaTThIK KayIMCI3AIK JKOHE KHOCPKAYIMCI3AIK MCHEIKMCHTIHIH
MAaTEeMaTHKAJIBIK MOACIbACPIHAS KoepceTireHaeH [20-22], makcarTe
dyHkums, saeTre, Oeariai Olp JopeKEAS aKMapaTTHIK KayiMCi3aik
JKYHECIHIH 9JCI3AIrT apKpUThl KApPChLIacy KOPCETKIMITECPiHIH OipiH
(xebiHeCe OHBIH YTHIMIBI MOHIH) adKbiHAadabl. Meicamnsl, ['opaon-
Jloe6 moaeminae Oyl KOpCETKII aKmaparTel KOPFay KypangapbiHa
WHBCCTHIHS CATY aPKBUTBI AKIAPATTHIK PECYPC KOFATYBIHAH OOTATHIH
LIBIFBIHAAPABIH a3arobl 00JbIn Tadbaapl. O3 keserinae, Kopranbic
OOBEKTICIHIH QJICI3/IITI, €TeP KOPFAHBIC IMBIFBIHAAPHI HOJITE TCH 00IICa,
a0y BUTABIH COTTI 00Ty BIKTUMAITABIFEI PETIHAC KAPACTHIPBIIA B

CoHFBI OHXKBUIIBIKTA AKMAPATTHIK KAYIMNCI3AIK €CeOlH CHmaTTaii-
THIH K€M JCTCH/C OHAAFaH MOJCIb makaa OoJraHbiH eckepTemis. Ex
kern Taparanbl — [opmon-Jloe6 momemi. bya moaenpaiH Makcarsl
aKMmaparTel KOPFayFa WHBCCTHIMSIAP/BIH YTHIMIBI MOJIIICPIH aHBIKTAY
ecelOin mmemy OoJbin Ta0buIaabl. MoACapAiH 0acThl CPEKIICTITT -
aKNapaTThIK KayiICi3AiK ACHICHIH aHBIKTAUTBIH OICI3AIK (YHKUMSICBIH
CHI'13Y JKOHE JaMBITY.

TemeHae yKcac MOACIBACP MCH OJIAp/IbIH HYCKAIAPBIHBIH 6TC KOTI
CKCHIH ©CKEPE OTHIPHII, aKMaPATTAHABIPY OOBEKTICI AKMAPATTHIK KAyir-
CI3MIKTI OacKapyabl YTHIM/BI IICHTY CATACBIHAAFBI OAPJIBIK KhI3BIKTHI
JKOHE CYPaHBICKA HC MOJCIIB/CD JKYHCICHICH, COHBIMCH KaTtap ojap-
JIBIH KYIIITI YK9HE QJIC13 KAKTAPhI KEJITIPLITCH.

T'opoon-Jloeb mooeni. byn Mozenbaeri 6acTbl HOPCE — aKMAPATTHIK
KayInci3aik JACHTCHIH aHBIKTAHTBIH 9JCI3AIK (YHKIHSICHIH CHTI3Y
skoHE a3ipriey. Herisri mapamMeTpiep: akmaparThiH >KaWbLIBIT KSTYIHCH
0ONaThIH BIKTUMAJ IOBIFBIHAAD; MAOYBIT Kacay BIKTHUMAIIBIFGI,
AKMAPaTTHIK PECYPC SJCI3AIr; aKmapaTThIK KAYINCI3AIKKE apHAIFaH
LIBIFBIHAAP; MA0YBUT HOTHKECIHAC OOJAThIH IIBIFBIHAAD BIKTHMAJI-
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JIBIFBI; AKMAPATTHIK KAYINCI3AIKKE HHBECTULIHSIAP OOIMaFraH Ke3/Aeri
BIKTUMAJT IIBIFBIHAAP, AKIAPATTHIK KAYIMCI3MIK KOHE KHUOCPKAYIMCI3TIK
0Y3y BIKTUMAJIIBIFBI CHSIKTHI TIAPAMETPICPTCH ToKTaFad. Moaenpaig
APTHIKUIBUTBIFBI ACTT AJIFAIN PST KOPFAHBIC MCH 11a0YhIT APaChIHAAFBI
KapaMa-KalIIbLUIBIKTEL  KAPACThIPYAa MaHBI3Abl OOJIBIT TAaOBLTIATHIH
2JCI31K (PYHKIMICHI AHBIKTAIFAHBIH alTyFa Oonasl. [23]

I'pocc mooeni. Moaenpre CoMKeC, KaAKTHIFBICYIIBI TAPAMTAPIbIH
pecypetapei (D), (H) Gap skoHe OnapAbIH KAPChLIACY HOTHKECT MAKCATTHI
(YHKIUSIMCH aHBIKTAJIAbI, OJ1 CAJIBIHFAH PECYPCTAPAbIH alblpMalllbi-
JBIFBIHA CBI3BIKTBI TOYCIAlI OOJaIbl JKOHE CHI3BIKTHI Oargapiamasay
eceOine oxeneai. Herisri mapameTprep k- 0ObekTiACT] AbYELT JKOHE
KOPFaHBIC pecypcTapbl, 0OBCKTLUICPIH MAHBI3ABLIBIFBIH HEMECE OJ1ap-
JIbIH 9JICI3AIriH OuLTaipeTiH canmak koadduipenti aen Oiaemis. by
MOJC/IBAIH KAPaaibIMIbLIBIFEl GACTHI APTHIKIIBLIBIFS 00Ma 6. .[24]

3aouparx B.K. mooeni. Moaenpae makcarTbl (DYHKIMSI aKIMapaTThiH
SKaHBLIBIT KETYIHCH OOJIaThIH IIBIFBIHAAP MCH OHBI KOPFAy LIBIFBIH-
JAPBIHBIH MOIICPIH aHbIKTAHAL. JKarqainpl CUMaTTalThiH TCHACYICP
SKYHECIH LICIIY aKnaparThl KOPFAayFa apHAIFaH MAKCATTHI [IBIFBIHIAP, bl
YTHIMIBI IICINYTe COMKEC KECTIH MaManap YIIIH MOHAEP KeCTECiH
anmyra MyMKiHAIK Oepeni. bipak mabysin TaparsiHbIH PeCypcTaphbl ecKe-
PLIMEH Il KSHE aJANTHUBTI PEKUMICTI YTHIMIBI IICIM ¢ceOl KoK [25].

Domuenrosa JI.B. mooeni. Monenp YIHBIMHBIH aKAPATTHIK KAYIIT-
ci3airiMeH OalijIaHBICTHI IIIKI KAYIITEP MCH TOYCKEIACPAIH OlpikTipis-
I'CH WICHTU(HKATOPH! HETI3IHAE, COHIAW-aK CAHABIK OJICYETTI, OM3HECTI
JKOHE AKMapaTTHIK TCXHOJOTHSIIAP CTPATETHSIAPBIH CCKEPES OTHIPHIIL,
AKMApaTThIK KAyINCi3miKT Oackapy CajaachlHAAFbI LICIIMACPIl KajIbIl-
TaCTHIPYFa, KAKCTTI aKMApaTTHIK KOPFAyAbIH ASPCSIKECI MCH OJICIH
aHbIKTayFa MyYMKIHAIK Ocpeai. COHPIMECH Karap YHbIMAAFBl aKmapar-
TBIK KAayorci3aikTi Oakplaay GpyHKIMAIapeiHa OareiTTanFaH [26] .

Kanawnuxos A. O. mooeii.

Mogens cbiHE HHPAKYPHIIBIMHBIH AKMAPATTHIK KAYINCi3HiKTi
6acKapy;[bIH KCHOIp aCIeKTIICPIH OHBIH AYBITKBIFAH KYHJICPIH aHbIK-
Tay Herisinae cumnarraiinpl. Kemenal Oaranay, sKyHe/iK aKoHE KIACTePIIK
TAAAY aaroOpUTMIACPl KoigaHeuiaasl. Knactepmk tammay amropurMae-
PiHIH apKachiHAA OOBCKTUICPAl KapaCTHIPBLIATHIH OOBEKTLICPAIH
TYpiHE eLIKaHOal mekTeyyiep Koiimali, Oipkatap Oenriiepre colkec
Oenyre Oomaast Mogenp >KyHWEAC aybITKyJap TYPAIbl CTATHUCTHUKA
OoJIFaH »Karaaiira raHa OarpITTaaraH [28].
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Komenrxo H.B. modeni. AxnaparThiK KayinCi3AikTI OacKapyablH
3WATKEPIIK TETIKTEPiH icke ackpyra Herizaenred. KubepkayincizmikTi
0ackapy akeLIIbl arcHTTEP, IAdYbIIIAYINBIHIH JKAIFAH akmapar oepy
MEXaHU3MIEPI, JKaChIpy koHE Kamyduupkra HerizaenrcH. Koraper
€CenTey KYPACUTIrl. AJAaNTUBTI PEKUMAC MOJCIBIl KOHE €CENTeY
HOTHIKEIICPIH KOJAaHYFa apHa JIFaH napamerpiep xkok. bipak moaemns-
JIH KSUICHITITIH apTHIKIIBLIBIFG PETiHAC Oaramanansl [29, 30].

I'mywar, B. B., Hosukoe scane Apxunoe modenvoepi. Mozens Toye-
KEIAIH BIKTUMATABl IAPaMETPIICPiH aHbIKTayFa apHanraH. JKarraiaer
CHUIATTay YIIIH: MaOVbUIAYIIBIHEH KAYI-KATCPAl JKY3ere acklpy IIbI-
FBIHAAPBI;, MAaOybUTIAYIIBIHBIH ATFAaH «YTBICHI», KOPFAHBIC TaparbiHAH
KENTIPUIreH 3anainbl KapacThIPFaHMEH, KOPFaHBIC OOBCKTINEPI apachiHAa
pecypcrapapl Oemyal yThiMIbI ety ©ceOl KapacToipeiiMaast [31-34].

Axmemos-Jlaxno-Manorkoe modenvOepi OMBIH TCOPHUSCHIHBIH HET13-
JCpiHE KYPBUIFaH KOHE KOPFAHBIC MEH aby b PECYPCTaphbl apachIHAAFbI
KapaMa-KalIIbITbIK KOHTCKCTIHAC JKaF Jaiabpl KapacTeipaasl. Mogemns-
JEp KOPFAHBIC TApPANBIHBIH KAPIKbUTBIK CTPATCTHSIAPEIH TaHIAYAbI
YTBIMIBl MICHTY KKET OOnmFaH OapiblK Karaaimapasl KaMTHIBL.
JereHMeH, MOACTBACPAIH CSCENTEY KYPACIUIIN JKOFAphl. IICIIIM
KaOBbLIAAY ABI KOJIAAY JKYHECl Koinanoait ecenrey ore KubiH [35].

Pecypcrapasr Gackapyapl MaTeMaTHKATIBIK MOJACIBACY CATACHIH-
JAFbl FBUIBIMH JKYMBICTAPABI TANAY aAKNApaTThl KOPFAY TapanTapbl
HETI3rl KYII-KITepAiH KOPFayFa CAIbIHFaH WHBCCTULIMIAP KOIECMIH
anbIKTayFa OarsiTrasFanbia kepeeTti (1.1-kecre.). by uaBecTHLIMSIIAP 1B
KOpray OOBCKTLICPI apachiHaa 061y €CENTEPIHE KEKE 3CPTTCYIICD
raHa apHaitraH. COHBIMEH Katap, KOJNIAHBICTAarbl o3ipiaeMenep madybii-
JAVIOBIHBIH BIKTUMAN OPEKETTEPl MCH ONapABbIH CaNJapbIHbIH aKIapaT-
TaHIBIPY OOBEKTICIHACTI AaKNAPATTHIK XKYHE KOPCETKIIITEPI MEH CHIIAT-
TaMallapbIHBIH 63TrEPYIHE 9CEPIH CHPEK SCKEPE.

Korapeima KenTipinreH FhUIBIMHA JKYMBICTAPABI TATAAY HOTHKECIHIC
LIAPYAIIBLIBIK, KBI3MET CYOBCKTIICPIHIH AKApaThiH KOpPFayFa O6MHETIH
LICKTEY/I KAPKbl PECYPCTApbiH THIMl maiaanany eceOi OapraH caiibiH
MaHpI3Ibl 00Ta TYCYAC JKOHE AMTapibIKTAH AOpekKeae Ke3 KENreH
MEMJICKETTIH aKMapaTThIK KAYINCI3AIK OHS KHOCPKAYIMCI3AIK ACHICHIH
atikeiaaadi et [36]. ConbiMeH Katap, OCNTiCI3AIK KaF JalbIHAA, IHA0YBLT-
JAyIIbl TAPAITHIH PCKSTTCPIHIH ASHUCKTLIIN a/iAbIH-a1a OCNrici3 KoHES
Ocnriti Olp BIKTUMANIBIKIICH FaHAa MAaKCcaTThl madybLl CHCHAPUHIH
Gomkayra OONMaThiH KE3€, TCOPUSITBIK-OUBIH OA1CTEPIH KOIAAHY JKOHE
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KapaMa-KalIIbLIBIK JKaF AaiIaphIHBIH 63T¢pPy aNalTHBTLIITIH SCKEPe
OTBIPBII, AKNAPATTHIK KAYINCI3AIK OOBEKTLICPI apachlHAA MICKTSY.Ii
pecypcTapabl YThIMAbI 06Tyl 134y Kap KbITbIK [IBIFBIHAAPABI AKIA-
PATTBIK PECYPCTAPABIH MKAHBIUTBII KETYIHCH a3aMTyFa MYMKIHAIK Oepei.

AKnaparTeK KAyINCi3aiK sKOHS aKmapaTTaHAbIPy OOBEKTICI KUOep-
Kayirci3aik canachlHAAFbl KONTEICH 3¢PTTEYIep KOPCETKCHACH, aKa-
paTThIH KOJICMI MCH KYHBIHBIH ©CYl aKMaparThl KOpray Kypaigapbl
THUECLTI KMBIHAAYBIHA bl KejeAl. Kasipri 3aMasfel akmaparTel KOpray
KYpaJAapsl KO JCHICHII KOHE KO KOHTYPJIbI OOJIBIIT KEICI1.

AKmapaTTel KOpFay Kypangapbl KYHBIHBIH 6CYl KOpFay pecypc-
TapblH YTRIMIBI TIainanany eceOin esekri eteai. Lemimaepai izaey
MPOLICCIHAS YAKBIT OTC KEJIC MalybUIIayIibl TAPANTHIH KapChLIACy
JKaF TAdIapbIHBIH 63T¢PYIH €CKEePY KaKeT. by akmaparTeik pecypc-
TapbIH «KAPTAIOBIHAY, OJAP/bIH KAHAPYBIHA, JKAHA LIAOYBUT Kypa-
JapbIHBIH Maiiga 00IybIHA, AKMAPATThl KOPFay Kypaigapbl MOACPHU-
3aLUsAChIHA 3koHE T.0. OaitnansicTel. HoTrokecinae, 013 KypAeii KOpraHbIC
KYPBUIBIMAAPBIHIAAFE PECYPCTAPAB AOANTHBTI Oackapy ecebiH memy
KOKCTTUTITIHE TIpeaeMis,

1.10-cyperre MyHzAail KypBUIBIMHBIH MbIcaltbl kepcetinred. Cxema
(bMBUKAIIBIK KOHE JICKTPOHIBI KYHEACPAlL cHnarTaiapl. OU3HUKaATIbIK
KYHCHIH MBICATIBI f;, IMa0yblgay mbLIap YImiH XauIbl KEACPTi ayMak-
THIH KOPFATFaH nepuMeTpl OONAaThIH Kyke OOMysl MyMKIH. Y H-KaiabIH
0,,0, — oOBEKTINEPI, a1 /5 ~ THICTI Yil-KaiIapIpI KOPFayFa apHATFaH
Kypangap. Mysaa 7, /] — uHaekcTep, coifkeciHine, OObEKTIHIH HOMIpI,
KeAepri HeMipi OOJIBIT TAOBLIAIBL.

Bipimmi  oOwekTiHiH  fi;..f}5. /i3 Hapannens  KOpFaHBIC
KYpajgapbl, MBICAIIBI, BJICKTP JKOHE JKBUTY JKEIUICPIH XKEpre Kocy,
3KpaHaay, yH-kadmapael tnynary. ExiHm oObeKTIHIH Sa S
Oipi3al KOpFaHbIC Kypandapsl iprejec OenMelepAc OpHATIACKaH.
DICKTPOHABIK KYUEAC ©1-0, — OOBCKTUICP — KA/l JKOHE JKCKE
KOpPFaHBIC Kypanaapsl Oap KOMITBIOTEPNCp, cepeepiiep. Meicamsl,
skammel Kopraneic — Oy firewall. TuiciHmme, sxeke KopraHbeic - Oy
AHTHUBUPYCTHIK OaraapraMaibiK kamTamachr3 ety. Kypaeni cxemaHs
JEKOMIIO3ULIMS AICTCPIMCH KOPFAHBIC 3JICMCHTTCPIHIH MAPaICIIbAlL

(1.11, a-cyper) Hemece Tiz0ekri-mapamweasai (1.11, G-cyper)
OpHanacThIpHII, KapamaiibiM cxemanapra (1.10-cyper) kearipyre Gomasl.
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Ker Ti30eKTI KOPFAaHBIC KYHEICPIHAC aKMaPaTThl KOPFAY pecypce-
TapbIH 0Oy TIH HET13rl 3aHIBLIBIKTAPbIH AHBIKTAY YINIH KCHUTACTLIICH
KYPBUTBIMAAPABl KapacThipyMeH mektenyre Oomanst (1.11-cyper.).
CoHpa, MbICaTBL, KSACPTiICp i Olpi3ai-napauic/ib OPHAIACYIH TALAAY
(1.11-cyper, 6) apKpLIbI, KEIECI €CENTEPAL KEKE HEMECE KUBIHTBIKTA
kapacteipyra 6omasr: (1.11-cyper, 6) cxema meH (1.11-cyper, a) cxemanbt
CaTBICTHIPY JKOHE aKIapaTThl KOPFay TapanblHBIH OIOKETI 63repMEreH
K371 KOPFayAblH KOCBIMIIA 3JICMCHTIH (KSACPriicp Hemece Oereyinaep)
CHTI3YJIH OPBIHABLIBIFBIH AHKBIHIAY, KOPFAYAbIH KAIMbl 3JICMCHTTEPI
(Mbicanbl, aiepBos, KOMKETIMALTIKTI Oakpliay KyHecl skoHe T. 0.)
MEH JKEKE KOPFaHBIC Kypanaapsl (MbICabl, BUPYCKA Kapchl Oaraap-
AamManap, KpunrorpadusuTblK KOpray Kypaaaapsl skoHe T. 0.) apachiHaa
pecypCTapAbIH YTEIMIBI OOMiHYIH aHBIKTAY; KOPFAHBIC PECYPCTAPhIH
0oy CXeMaNapblHBIH OPTYPIl HYCKAJAPhl MCH KOMOHHALIMSIAPHI
apacelHAAFbl KOppensauusaHbl 3epTTey. COHFBICHI YTBIMIBI CXEMAaHBI
TaHAAy YINIH OpPBIHAANAJB, aKNAPATTAHABIPY OOBEKTICI VINIH Kem
KOHTYPJIbI aKNapaTTsl KOPFay KypalaapbelHAa pecypeTapabl Oackapy
OOWBIHINA YCHIHBICTAP 23IPJICY.

AKnapaTTaHIbpy 0OBEKTICl aKapaTThIK HHPPAKYPBUTBIMBIH TAT-
Jay Ke3iHIC, COHIal-aK aKnapaTTaHABIPyY OOBCKTICI aKMapaTThIK KYHe
TaralbIHAATYBIH, aKMapaTThIK JKYHe MEH OHBIH aKHaparTel KOpray
Kypangapel (GYHKIHOHAIABIK TANANTAPBIH, AKMApaTTHIK KYHE MCEH
JCPEKTCPAIH ChIHH OOJYBIH, AKMAPATTAHABIPY OOBCKTICI KEIICIHIH
arbIMJAFbl TOIMOJOTHACHH, JKYHENIK HWHTEPEHCTEPAl;, aKnapaTThiK
arbIHIAPABL; AKMAPATTAHABIPY OOBEKTICI MEPCOHANBIH, CHII3IATCH
KayInci3AiK CasCaThIH, AKMAPATTHIK XKYHE YIIIH TCXHUKATBIK OaKbLIay
KYPaAapPBIH JKOHE T. 0. eckepy KaskeT. Ocpuiaiiina, THIMAL aKapaTThl
KOpFay Kypangapbl KYpy YINIH KCIICHIl TYPACTi KOHE OHBIH THIM-
JITITIH QHBIKTAUTBIH KOPCETKIIITEPIH KETKITIKTI YIKCH CAHBIH CCKEPY
kaxeT. COHBIMEH KaTap, OJIapblH TATANTAPBIHEIH COHKEC KEIMEyiHe
GalIaHBICTHI OPTYPIL KOPCETKIIITEPAIH YTHIMIBI MOHACPIHE KO XKET-
Ki3y eTe KHbIH XoHE keOiHece MyMKiH eMec. Hotmxecinae, 013 ken
KPUTEPHILTI TarcepMara Tipenemi3. MyHnal ecenti memy opKamas
JKEKE KOPCETKIMITEPAIH TalanTapblH KAHAFATTAHABIPYAA BIMBIpAFa
keny Oonbin Tabprmaael. MyHIal kel KpuTepuiiiecenTepAl MemKeH
KE3Je OpKallaH LICHIIM anrOpUTMICPIH TaHIay AUICMMAch Oonabl.
Erep Mynpait ogicrep MEH anropuTMICPAl JKaNIbIIaca, Onapabl €Ki
Tocire ACHIH azaiiTyra OONaxbl — aHBIK KoHE aHBIK eMec. by xixreyai
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JKETKLUTIKTI TYPZAC IIAPTTHI JCTI caHayFa Oonaapl. by, ocipece, aknaparTs
KOprayra OalIaHBICTH €CCNITEPIe KATHICTHI, OMTKCHI KOPFay Taparibi-
HBIH OPCKETTCPl KebiHece OCNMTiCi3NiK karaaibiHaa Oonaapl. TuiciHie,
€CENTIH TYKBIPBIMBI )KOHE HOTIKETEP1 2071 60ysl MyMKiH emec. Erep
HAKTHl KO3KapacmeH OOBEKTHBTI ()YHKLUHUSHBIH 3KCTPEMAABl MOHI
OHBIH CapajaHyblHA KaThICTHI KCHOIp IMapTTapAbl OpbIHAAY KE31HIC
Oap »xoHE OHBI TaOyFa O0MATEIH 00JICA, OHIA TYCIHIKCI3 KOJIMEH JKET-
KUTIKTI Typae xabapaap 0onMay memiMre Ko KETKI3yre MyMKIHIIK
OepMeyl BIKTHMAJI, AT AKIMAPATTAHABIPY OOBCKTICIH KOPFAY/IbIH MAKCAThI
OCpiNreH MEeKTeYICPMEH XKETKITIKTI TYPAE OPbIHAATIMAYBI MYMKIH.

1.2. AknaparTaHabIpy 00beKTiJIepiHiH KHOepKayinci3aik
pecypCTapbIH KoNl KPUTEPHILIi YThIMABI LIIEIIy MeH aJANTHBTI
0acKkapyIbIH MATEMATHKAJIBIK JAICTEPiH Tajaaay

Ke3 xenren mpouecrepai Hemece KYOBUIBICTapAbI JKETIIAIPY
OpKAaIIaH OJapAbl CUIIATTANTHIH 6MIIEMICPAl AaHBIKTAYFa HETi3ACITCH.
By e3 keseriHae 3epTTENETIH MPOLECTEPAlI HEMECE KYOBIIBICTAPABI
YTHIMIBI LICHIYAB KAMTAMAChI3 €TY JKOJAAPBIH KAIBIITACTHIPYABIH
JKETKUTIKTUTITIHIH, aiFbiapTsel 00tbin Ta0euaabl. COHBIMEH KaTap,
KOl KOHTYPJBI JKYHEICpAC akmaparThl KOpFay Kypaiaapbl akrma-
PaTTBIK PECYPCTAPBIHBIH TYTACTBHIFBIH, KYIHSUTBUIBIFBIH JKOHE KOII
JKETIMIIUITIH KOPFay YVINIH JKEPTiKTI ecenTepre »xkayan OepeTiH
KONTereH oObeKTiIepl Oomaapl. AKNapaTTaHAbIPy OOBEKTICI OMIPIIiK
LUKIT OOMBIHA ANMapaTTHK, OaF1apIaMalIbiK, YHBIMAACTHIPY IIBLIBIK
KYpajigap MCH KOPFaHBIC OAICTCPiHIH OPTYPAl KOHPHIYpalUsIapbiH
KaMTYbl MYMKIH MYHAQH K6Il KOHTYPIbI JKYHENEpAl 3€PTTCy KHbIH
ecen 60mbpIn TaOBIIAAR. QCTTE, MYHIAH KON KOHTYPJIBI aKIapaTThl
KOpFay KypalgapbiH ko0ajgay HEMECE MOACPHHU3ALMSIAY KE3CHIHIC
KOPFaHbIC KYPaTJapBbIHBIH KYPAMBIH KOIT KPUTCPHIANI YTHIMBI IICIIY-
re GalIaHBICTHL €CENTEPAl eIy KaXeT. byn skarmaiina KOpraHbIC
peCYpPCTaphlH aanTUBTI OaCKapyAblH ACMCKTLICPIH €CKEPY KEPEK.
MyHzaali ken KpUTCpHILTl ecentepi, €H alJbIMEH, MAaTCMATHKAIBIK
MOJENBACYAIH OPTYPIl OAICTCPiH KONJAHY JKOHE AKMapaTTaHIBIPy
00BCKTICI KON KOHTYPIBl KOPFAHBIC KEIICHACPIHIH KYPaMbIH KO
KPUTCPHIILYTHIM/IbI LICIITY APKBLIBI LICHTY KEPEK.

By xxaraaiina MyHIai Kol KPUTSPUIITI YTHIMBI IICITY €CENTEPiH
MICIIYAIH MATCMATHUKAIBIK MOJACIBACP] €Ki Kapama-KaWIIbIIbIKThI
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TajanTapra kayan oepyi kepek. bipiHimiaeH, onap kylHeHIH KacHeT-
TEpiH OapbIHIIA KepceTyi THic. EXIHII IeH, TYNKUTIKTI HOTHXKE amyAbl
KHUBIHIATYBI MYMKIH apTHIK OONIIeKTeHYACH aynak oonyra Taic. CoH-
Jai-ak, Kenecl sKaFJai el eCKepy KaKeT. AKnaparTaHablpy 0ObeKTICH
KOPFAHBIC >KaFbIHBIH aJANTUBTI PECYPCTapBIH OacKapy ecemiepi Oy
TEK aKHapaTTaHIePy OOBEKTICI KHOEPKAYINCI3AIK KOHTYPBIHAAFHI
KOPFAHBIC KOMIIOHCHTTECPIHIH CaHbIH KOOCHTY apKbLIBl IICINiTCTIH
Ta3a TCXHHUKANBIK ecen eMec. bipak Oyn OacKapylIbUIBIK ©CeI TC.
CoHbIMEH KaTap, CKIHII €CCH aKNAPATTHIK KAYINCI3AIK sKoHE KHOEP-
KayICI3AiK MCHEKMEHTI CHSIKTBI YFBIMMCH OQiIAHBICTHI. aKNAPATTHIK,
KayInCi3giK KoHC KHOCPKAYIMCI3AIK MCHEIKMCHTIHIH HEri3ri ecebi
aKnapaTTaHIplpy OOBEKTICI YIIIH aKIapaTThl KOPFay Kypaigapsl KYMEBIC
ICTCY THIMIUIITIHIH TCXHUKAJIBIK FAHA €MEC, SKOHOMUKAJIBIK KOPCET-
KIIITEPiH A¢ YTRIMABI memy Oonbin Tadbinansl. Oceinaiima, [37-40]
JKYMBICTApAA aKNapATTHIK-KOMMYHHMKALMSUTBIK, KYHE aKnmapaTThIK
KayInci3AiK MIBIFBIHAAPBIH YTHIM/IBI HICINY ecenTepl Tanganapl. Heri-
3IHOC KeNm KpurepuiimitaHmay eceOlH memry Typamsl ce3 Gomaibl.
AknapatTaHIbppy 00BEKTICI YIIIH akmaparTsl KOpray KypangapbiHa
IIBIFBIHAAPABI 06TV AIH YTHIMABI HYCKACHIH TAHAAY JbIH HHTCPAKTHBTI
MpoLECAYPACH YCHHBIIAEL. [41] sKyMbIcTa aknaparTasablpy 00BEeKTICE
YIOIH aKMapaTThIK KAYINCI3MKTI JKoHE KUOSPKAYINCI3HIKTI KAMTaMachi3
CTCTIH MEXaHM3MICPAl OacKapyabiH SpTypm (QyHKUMSUIAPB! apachiHaa
pecypeTapabl YTEHIMABL 0oy eceOiHIH aaThl TYPIl TYKBIPBIMBI KEJI-
TIpIAreH. AKNAPATTHIK KAYIMCI3AIKTI KAMTAMACHI3 €TETIH KYHEACPAL
Jkofanay caThICBIHAA A3, AKNApaTThIK KaVINCi3AiK KOHTYPIapbiH
KETINAIPY KOHE JAMBITY KE3CHACPIHAC AC KOJAAHYFA apHAIFaH
pecyperapabl 0eny €ceOiH KO YChIHBLIAR. ABTOPIAD aKMapaTTHIK,
Kayinci3AiKTI KaMTaMachl3 CTYIIH KeTl HETI3rl (DYHKIUSICHH AHBIK-
taviael [42, 113-0.] xoHE opTyp/al akmapaTThl KOpPFay Kypaigapbl
(YHKLUSLIAPhI apachiHAA Kapaxkar OeyAiH OeIIICKTCYTe HKIHES PICiM-
JEVIC apHAIFaH Kl TOCLMH YChIHAABL. BipiHIN Tocia akmapatThik
Kayinci3aiK KapakaThIHBIH KYPAaMbl MCH CaHBIH €CCIIKC ayFa HETi3-
aeareH. ExiHIm ToCLT sKaambIIaHFaH 3aHIbLTBIKTAPAbl TAJAAYFA JKIHE
aKmapaTTaHAbIPy OOBEKTICH aKMapaTThIK KayInCi3aiK KypangapeIMeH
KaMTaMackl3 €Ty MPOLECIHE CHII3IINCH KATBIHACTAP MEH OJapIbl
KOJJAHYJbIH THIMALTITIHE HerizaenreH. JKyMbICTa BIKTUMAJ KOHC
IIBIFBIHAAP MOJCTbACP KapacThipelaraH. COHFBICHL 3CpPTTEYLILICD
YIUiH YJIKCH KBI3bIFYIIBLTBIK TYABIPAIbI, ABTOPNAP YChIHFAH Oaraapia-
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MaJIbIK OHIMIC ACPEKTEPIl CHII3y KE3IHAC pecypcTapanl Oeny ecehi
napamMeTpICPiHiH (PU3HKAIBIK MaFbIHACKIH HAKTHUIANIBI. [43] sxymbIcTa
aKmapaTThl KOpFay Kypanaapbl OOBEKTiNEpl apacklHAa PECypCTapabl
0oy 1l OHBIH MOJCI KoHE OOBCKTIICPAIH TCH KAayINCI3AIr KaruaaThl
HET131HAC OPBIHAAY YCHIHBIJIATEIH MOJACIb KapacThIpbLIaael. Pecype-
Tapasl ey ecedi eki OUBIHIIBI - KOPFAYIIBI XKOHE HOJAIK a0y bUTIIEL
TYPHUPL PETIHAS TYKBIPHIMAAIFAH. OP OUBIHINBI 0ACKA OWBIHIIBIHBIH
OCKITIITCH MICHIIMIMEH ChI3BIKTHIK OafgapnamMajay CerTepiH SISl
JKympicTa KeTiNACHAIPIITCH HOTIKE Ay YIIH AOHWEKTI TYPAE KOnAa-
HyFa OONAaTHIH YU AITOPUTM YChIHBUTFaH. AJTOPUTMICD MaTCMATHKAIIBIK
HETI3JENITCH, HOTHXKETICP TECT MBICATAAPBIMEH PACTAJFaH KOHE XKall-
MbLIAHFAH., AKNAparTaHAbIPy OOBCKTICI aKMapaTTHIK KayimCi3MIKTi
apTTEIpYFa OAFBITTATFAH KAp>Kbl PECYpPCTapbiH OONMyAIH OHBIH MOJCTh-
Jepl AC JKYMBICTA eTKeH-Terkeim Kapacteipeiiran [44, 45]. bearimi
Olp MaTeMATHUKAJBIK SIICTCPAL KY3€TC achIpaThiH OarapaMasIbiK
KAMTaMackl3 €Ty KOMIIUIr JadbIHAANFaH KipicTepre OaiimaHbICTHI
KONTEreH eCeNTepl MeIyre MyMKIHAIK OepeTiH ete ombedan eHIMaep
0otk TAOBLIAABL. [46] KyMBICTA CHUMATTAJIFAH OaFIAPIaMaITbIK AKSTTIH
0acThl CPEKIIETIri - €CCOTEY ONEPALMIAPEI MEH YKYMBIC YaKbITHIHBIH
enmeMi OOWBIHINA €H THIMI AITOPUTMIL TaHAAYFa MYMKIHIIK OepeTiH
aKpLIABl areHTTiH 0onyel. COHBIMEH KaTap, aKnaparThl KOpFay Kypan-
JApBl KYPY KE31HAE aKIapaTThl KOPFay KYPanAapblHbIH Y3aK Mep3iMIi
(OYHKUHOHANIBIFBIH KAMTAMAaCh3 CTETIH PECYPCTApAbIH VaKThLIbI
OemiHyl A€ CCKePLICTIHI 6T¢ MaHBI3 AL, [46, 87-0.] kyMbICTa aKmapar-
TBI KOPFay KypajigapbiHa O iHETIH PeCYPCTap bl 061y €CENTEPIH ISy
YIIiH OarJapiaMaiblK KaMTamachls Ty cumartanra, 1.12-cyperti
KapaHpI3.

MlemiM kabblIAAayIOEl TYIFAHBIH KYHEMEH JKYMBICHI «OYJITTBD)
CEPBHUCTE €CENTI eIy YIIH KypangapAbl OPHANACTHIPY TAIANTAPBIH
eckepe oThIphim, online-pexumvae eteai. by nainananymbiFa KaKETTI
OarxapiaManblK KaMTaMackl3 €TYIl JKOHE OHbI OPHATYIBI 13AEMCH,
CCeNTiH MennMiH Tabyra MyMKiHAIK Oepeni. [TakeTke eHrizinyi kepek
oAicTepAl TaHJAY KE31HAC 3EPTTEY TAICHIPMAChIH OPBIHAAY, TAICHIP-
MAaHbIH TYPIH aHBIKTAY OHE COHKECIHIIE Kipic ACPEKTEPiH AalbIHAAY
KKET OONABL. AKIapaTThl KOPFAY KYpanIapbiHAA pecypeTapasl Genyai
MOJCBACY €CeOIH eIy YImnH OaraapaamMablK MAKSTTIH MPOTOTHINHE
CHri3iareH OemMaepaiH Ti3iMi: pecypeTapabl O6ayAiH KIaCCHKATBIK
CCENTEPiH IIEHTyre apHanFaH O0emM (KoCiHOpHHIAP apacklHaa pecypc-
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Tapabl ety JKOHE KOpapApl 0AacKapy €CemTepl); pecypeTapapl OemyaiH
JKEMUTIK €CeNTEPIH MICIIYTE apHAJIFaH 0e1iM (CH KbICKA XKOJabl Tady
JKOHE CH KOFaphl arblH TYPaJbl €CENTEP);KONIaHOATB SCEITePAl
LICIIYTe apHAIFaH OeiiM (KaTepaepAiH KeHOip TypaepiH ko eceli-
HCH aKMapaTTHIK KAYIMCI3AIK TOYCKEIACPIH TOMCHIACTY MaKCaThIHAA
Kap>Kbl peCypCcTapsiH 061y ecell CHri3UIreH); 9ICTSP MCH aJIrTOPUTM-
JepAcH TypaThiH Oakpuiay OemiMi (IIapTThl YTHIMABI IIEIIY OAIC,
OyTakTap MCH IICKApaiap 9TICI, ajFa )OHE KEepl KYTIPy airopuTMaepi,
Kaumax sxone bamam amropurMaepi, r¢HCTHKAIBIK aITOPUTMICD
»koHe T.6.). Kenm kputepwiim yTBIMIBI IIENTy €CENTEPIH KATIBIITACTBIPY
JKOHE ONapApl INeIy OAICTepiH 93ipiey Tapuxka Oai. Temenzeri
KecTe e MyHIal €CenTepal ey iH OapsblK dAICTEPl MCH MOJACIb-
JICPIH ErKCH-TEKECHITI CHIIATTal OTBIPHITI, OapIIBIK OEIrii omicTepai
KkyHenenik. 1.3-kectene aknaparTanplpy OOBEKTICI VINIH aKIapaTThiK
Kayinci3aik KOHE KHOEPKAYINCI3OIK Kem KOHTYPINBI JKyHEIepiHIH
YTHIMIBI KOHQUrypauusiapbiH Taby eceOiH Iemy YIIH KO KpH-
TCPUHANIYTHIMIBI MICITY OAICTCPIHIH CANBICTBIPMAIBl CHIIATTAMACHI
KEITIPUITCH JKOHE YThIM/BI IICITY SCEITEPIH MY dJICTCPiH CATbIC-
TBIPMAJIBI TATAAY JKACAIFaH.

Ne | ©Omic APTHIKITIHIIBIKTAPEI Kemmimikrepi

1 2 3 4

1 |Tlapero GoliplH- | OpiCTI MpaKTHKaja KO- 3eprTeneTiH IapaMerpiep-
1A YTHIMJTBI JIaHy KO KPUTEPHITi JIIH MaHBI3AbUIBIK JIEeHI €N
MennMep aty | YTHIMIBI TenTy TiH 6acka aHpIKTay KublH. ON  YIIH
HETI3IHJIE KOIT | 9licTepiMeH CaIbICTBIP- caparmibUTapbH —cayaiHa-
KPUTEPHIAIT FaHJIa eH KaparaibmM MaJIaphl KOJIAaHBUIA B, COH-
KemiciMl OONbII TaObUIABL. JBIKTAaH GYIT 9/IICTI KOIIaHy
KaJIBIITaC- HOTHKEC] OapiIbH CyOheK-
TBIPY [47]. TUBTI eHiMJIepiHe GalTaHbIc-

ThI GOITYBI MYMKIH.
2 | bapnplk Gacka | AJbIFaH mapamerpre keke | ¥ TBIMJBI MEMMACPII 131ey

KpUTepuiiTap- | KpUTepUiiTap TOOHIHBIH YTBIMJIBI KETIiCIMIe KO JKeT-
JIBIH CAIMAFbIH | ACEPIH 3epTTey KakKeT Ki3yre KaHjai KpuTepuiTap
azaifta OTHI- ecerTep/Ii TNty YIIiH acep eteTiHi Genriciz Goi-
peI, GipHenie | KOJJaHyFa GoJa bl FaH/IBIKTAH KUBIHIAMTHI JK9He
KpUTepuiTap- CKaIsIp TapaMeTpiHie KpHu-
JIBI 61p CKaTsIp TePUATAPIIBI OITTIEY JTICTEPIH
mapameTpre aHbIKTAy KWBIH. backa Kpu-
GipikTipy [48]. TePUATAPIIBIH CATMAFBIH a3aii-

Ty JICHTeiliH aHbIKTay KUBIH.
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OmIIeHTeH COo-

Byn amicti Giprerre kpu-

OMICTI KOJNaHy HATIXKeECl

Mamap  9jici | Tepwifrap Oipjiei MoHTe M€ | ecemnTi TypAe YThIMABI GOI-
(GackamapaplH | ecemTepal mmiemty YyrmnH | Maiapl. CoHBIMEH Katap,
caIMarbIH KoJLlaHyFa Gola L. eMIeHreH K03 uImeHT-
azaiftait - Gip- Tep/li aHBIKTay KUBIH, OTap-
HeIle 3eprrerie- JIbIH HeTi3iH/e GapIIbIK Kpu-
TIH KPHUTEPHii- Tepuiftap GipIKTIpiIe/Il.
mapael - Gipik-

Tipy) [49].

Cunresgenrer | OficTi KonjaHy Hatmkecl | Kemr kpurtepwmitniecenti ire-
«[lapero wmyk- | Gemrim Gip karfaitmapaa | mryre CyGBEKTUBTI acIeKT
Tenmepl»  ofici | eH YTeIMEI «llapeTo HYK- | eHTi3eTiH capanTaMaibk Ga-
JKOHE OIIIIeH- | Tecl» OoIajpl Fajay 9ici KomIaHbIIa bl
TeH coMaiap

azici [49, ¢.6].

Mymmem komait- | Bym  merisri  kpurepuii | Kpurepmiitapasm Gipi Ka-

CEI3 HYCKara
THIABIM cally
[50].

GOMBIHITIA HATIDKEHI GaphIH-
1 apTTBIPyFa MYMKIHJIK
Gepei.

JKETT1 TamanTapra GapblHITa
ColiKec KeIMETeH »Karjakja
FaHa KOIJIaHBLTYbI MYMKIH.

Kyitenik xem
KpUTEPHIATL
YTBIMJIBI
menty [52].

MakcuMaJipl emec, Kepi-
CIHITIE €CEIITi CATTI TIeTTy
BIKTUMAJIBIEBIH  €JI9YIp
apTTHIPATHIH YTHIM/IBI MOH-
JIepmi i3meyre GarbITTa-
JIAfIbI.

Byn omic capanraMaibIk
cayallHaMa apKbUIBI JKY3€re
achIpplIabl. byi keI Kpu-
TEPUILTL ecenTep/il TIenTyre
CYOBEKTUBTI aCIeKTLTIK CH-
mat Gepeni. Erep caparmibi-
Jap YTBIMJIBI MOH/IEPAIH Ka-
XKeTTi alMarblHa Coifkec
KeJIETIH IapaMeTp MOHJEPIH
TaHJail anMaca, IIENNM Ta-
ObLIMAYBhI J1a MYMKIH.

Orneparnysuiap-
JIBI 3epTTey
amictepi [53].

OJIicTep/iH  KaparaibiM-
JIBPUTBIEFBl  JKoHE  GapiiblK
MYMKIH GarmamManapipl Tal-
Jay MeH CalbICTBIPY IBIH
CaTBICTBIPMATIHL TYP/Ie Ka-
paraifbM MOJIENbIEP.
OJticTep JKaKChl alrOpUTM-
JenreH. by aictep yimia
JKaKCHI TAHBUTFAH KOJ/aH-
Oainl OarapraManbIK
KaMTaMachkl3 eTy TIIakKeT-
Tepi Gap.

CanplcTRIpy TapameTprepi
kobeiireH calfblH, oicTep
THIMIUTITIH JKOFalITa el
JKaHe KYp/IeNi TarichipManap
YIIIH ~ 9pfaiibIM  KOTaMITbI
Goma Gepmeiii.

OWBIH TeopHsi-
CBHIHA HET13/eNI-
reH azticTep

OMbIHAap TEOPUSICHIHBIH
MaTeMaTHKAIIBIK

Kol KpuTepwiimi YTHIMIBI
IETTy ecerTepl YIIH Kora-
PpHI ecenTey KypeTiIiri
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MCH MOJECIb-

anmapaThlH  KOJJIAHY JIBIH

Jiep [54]. OMOe0aIThIFbL.

9 |AHLIK eMec T0- | AHBIK  eMec JIoTHKara | MeHImk (YHKIMSITapBIH
THKa 9JicTepi | HerizgenreH Oackapy[ el | TaHJay/a >KOHE aHBIK €MeC
[54, 85 Ger, 55]. | YTRIMABI TIIEmIy SicTepi | €HTi3y eperkeNepiH Kalbll-

kobiHece DBPUCTUKAIBIK | TacTHIpyJa CyOHEeKTHBTLIIK

OOoJIbIII TaObLIaIbL. Gap, Oy acipece, Kol KpH-
TePUITLY THIM/TB TIeTry
eCeNTepiH TIEMYIIH Ja7-
JUriHEe acep eTel.

10 |Hetipoxxemimix | Tayenci3z adupMambirap- | Tek YTBIMABI IemmiMaepi

[56]. MEH JKYMBIC icTey MyM- | TabyFa MYMKIHIK Oepesi.
KIHJITL. Byr  omictep  opkamax
OOBEKTIHIH, TTapaMeTpIepiH
YTBIMJIBI TSIy YITiH KOFa-
PBl JANJIKTI KaKeT eTeTiH
TarchlpMaap YIIH Koija-
HbITa GepMeli.

11 |WutepakTuBTi | OficTep *akchl amroput™- | [lapero >KUBIHBIH KaHe/He-

amictep [57]. JeIreH. OJicTep WTepa- | Mece alJbIHFBI JKarbH Gip-
IUsUIap  KUBIHTHIFBIHAH | KENMKI KakpIHJATY — YJIKEH

TYPaJbl, ONap/blH opKai- | ecelrey NILFBIHAAPHIH Ka-

CBICHI TIeNIM KabbUiay- | *keT eTefi. TergecTipimmeii-

b TYJFA KacaraH Taljay | TIH IIeNnMAep CaHBIHBIH

JKSHE ecelTey Ke3eHJIepiH | apTyhIMeH KOIT YKeTKi3UIeTIH

KaMTH/IbL. JINJIIKKE KOMBUIATBIH Ta-

JanTapaplH  KOFapbUIaybl-

MEH JKaIFbI3 IMENMnMIl TaH-

JayMeH OaiNaHBICTHI ecell-

Tep YCHIHBITFAH JKUBIH TTIETITIM

KaObUIJayIIbl TYJFa  YIIIH

KeIl YaKpITTBl KaXeT eTejl.

TlapeTo GpOHTHIHBIH BU3y ATH-

3aISICBIHa  KpUTEpHiTap

caHbl eKijieH Kell OoIFaH

KaFTaiibIH/la KUBIHIBIK Oap.

12 | OBomonmstelk, | IlapeToHbIH GYKiN amapiH- | ToMeH KbUIIAMABIK —TICH

amicrep [58, 59].

FBI JKaFbIH eCerTeyre MyM-
KIHIIK OepeTiH KeITereH
TIeIM/Iep Kacayra MyM-
KIHJIK Gepei.

Tlapero memmnMaepIiH YThM-
JPUTHIFBIHA KeIUIAIK Gepii-
Meini. JKacamran Imermim-
JeP/IIH eNKAUCHICHI ITeTTiM-
Jep/iH Oacka HycKalaphlHa
YCTEMJTIK eTIeUTiHI GeNTimi.
Omictep kaHa, JAMYJIBI
KaKeT eTel.
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¥ TeIMABLIBIK KpuTepuiii Oip (Hemece Giprere) [47-59] [60] akna-
PaTThIK (KHOCPHETHKAIBIK) KAVINCI3 K KepCceTKITePi O0OIYBI MYMKIH —
AKMAPATThIH KAyIM-KATePJICPIH ICKS achIPyAaH KSITIPIITCH 3aIa/IbIH
[IAMACHI, AKIAPATTHIH KAWBLIBIT KETYIHCH OOJIFaH 3a1an bl dKOHE OHBI
KOpPFayFa »YMCAIIFaH IIBIFEIHAAPABL, aKNapaTThl KOPFayFa »KyMcal-
FaH WHBCCTHLMSIAPAAH TYCKCH HaiIaHbl, OJIAPAbIH PCHTA0CIbALIITIH
JKOHE Tarbl 0ACKaNIaAPAbl KAMTHUTBIH JKANITBl MIBIFRICTAP.

Kotisutran ecenrepai merny Oipkatap ceOenTepre OaiTaHBICTHI
KublHAANWAR. EH 0acThIChl, YTHIMABI MICUIMAL 13ACY TYPAKCHI3IBIK
JKarJadbIHAA JKY3ETe achIpbUIAAbl, OHAA KAPCBUIACTHIH 1C-OPEKCTIH
ocnriii Olp BIKTUMAIABIKIICH FaHAa OoJokayra 0OJaabl, KCWAC TIMTI
MYMKiH ne Gommaiinel. Kopray kypammapsl MeH 9icTepiHiH OpTYp-
JIUTITI, ONIApPBIH CHIIATTAMANAPBI, KAPCHITIACY CXEMATApbIHEIH OPTYP-
JIUTICL, KOPFAHBIC JKYHCCIHIH JKCKEICTCH AJICMCHTTCPIHIH, OCATABIKTAPBIH
JI9JT aHBIKTAY MYMKIH €MECTIT1, OI341H €IIMI3AC CTATUCTHKABIK, MAJTi-
METTePAIH OOMMAayhl a KOJIAMIBI 3ICTSP TI3IMIHE HMICKTSY ISP KOSIIbI
[61].

KympicTeiH OackiM ecebl — akmaparTaHasIpy OOBEKTICI Kom Ti3-
OCKTI KOPFAHBIC XKYHENEPiHAE XKOHE Ko OaFBITThl Kapchliacy »Kyke-
JACPIHAC PECYPCTAPAbl YTHIMABI OOy IIH aANTHBTI PSXKUMIHIC 134€Y,
MYHJa TapanTapAblH OpPKAHCHICHI ©3 aKmapaTblH CaKTayFa >KOHE
KAPCBUIACTBIH aKNapaTblH ajdyra ThIpeicaabl. Hakrel oOwpekTinepre
«OalinaHbICTRIPBUIFAH» KYHENEpAIH KEeH KJIacel yimiH Oyn ecenti
HICITY KO KOHTYPIBl aKMapaTThl KOPFay KYPanAapblHBIH SKOHO-
MHKATBIK JKOHE TCXHHUKAIBIK KOPCCTKIIITEPIH KAKCAPTYFa MYMKIHAIK
Ocpeai [62, 63]. 3eprrey 0OBCKTICI YINIH MATCMATUKAIBIK MOAC/bI1
Kypy OipHeIC Ke3eHHCH Typaabl. bipiHi ke3¢HIe MakcaTThl (yHK-
LMSHBL AHBIKTAI, YTHIMABI HICIIYTE KATAThIH KOPCETKIIITI TaHAAY
KakeT. MyHnali KepCeTKIIITEPre KYWCHIH CCHIMILIIT, aKnapaTThiH
Tapan KCTYiHCH TYBIHIAUTBIH 3ajal, OHbI KOPFayFa >KYMCAIATHIH
LIBIFBIHAAP, AKMAPaTThl KOpPFayFa OeMIHICH pecypcTap KeyeMi sKoHe
onmapAblH OOBEKTIIEP apacelHAa OemiHyi, aKmaparThl KOprayra
CaNBIHFAH UHBECTULMSIAPABIH PeHTA0eMpALIIT KoHe Oacka Aa mapa-
MeTprep xkatanpl. ExiHim ke3eHae MakcaTTsl GYVHKLES Toyenal OOnaTeiH
JKYHCHIH NApaMeTPICpl MCH CHUIIATTAMANIAPBIH AHBIKTAY KAKET. Y IIIHIII
KE3CHC aKMapaTThl KOPFay Kypanaapbl TYPaIbl MOTIMETTEPAl XKUHAK -
Tam, Kapchl TYPYABIH BIKTUMAN IIAPTTAPHIH aHBIKTAY Kepek. MyHza
oObekTinep OOWbIHIIA aKknaparTbl 0oy, OOBEKTIICPALH OCATIBIFBIHBIH
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KapChl TYPY JKaFAaijIapelHA TOYCJIUTT, KCKEICreH OOBCKTLICPIe
mwalyslI JKacaly BIKTUMAABIFBI, COHAaN-aK Oenrim Oip KeaeMaeri
pecypcrapabl madybuira 061y BIKTUMAIABIFEL ecKepiaeai. TepTin
KE3CHIC MaKCaTTh (PYHKIMSHBIH aKIapaTThl KOPFay KYpalaapblHbIH
mapamMeTpiepl MEH CHUIaTrTaMaiaphiHAa JKOHE KapChLIaCcy Karmaina-
PBIHA TOYCIALTIK CHIIATHIH, SFHA (QYHKUMSHBIH (OPMACHH AHBIKTAY
KaXeT. beciHI Ke3¢Hae YThIMABLIBIK, KPUTCPHUiiH TaHaay kepek. O
aKMapaTThIH Tapan KETyiHCH OONAThIH JKUBIHTBIK 3a71aN, OOBEKTLIED
OOMBIHINIA OHBIH OpTaIla MOHI HeMece opdip 0OBEKT YIIiH PYKCaT eTi-
JICTIH CH JKOFapbl MoH 6onysl MyMKkiH. Ecenteynepai yisMaacteipy
KEJIECl ic-Iapanapapl KAMTHABL, €CCNTI MICHIY AICIH TaHIAy, KOM-
MBIOTEPre apHAIFaH OarJapiaMaHbl KYpy JKOHE JKOHICY, €CCHTey-
JCpAl OpPBIHAAY, ATNBIHFAH HOTIDKEICPAI OaphHIIA BIHFAWUNBI TYPAC
YCBIHY, COHAAN-aK KOPBITHIHABLIAP MCH YCBIHBICTAP bl TYXKBIPBIMIAY .

1.3 IloT sxone uudpabIk erizaep ryiiesepinaeri knoepkayin-
CI3IKTI 3ePTTEYAIH aKAAEMHUSIIIBIK aCHEKTLIEpi

Conrbl JKBLITIAPbI MH Ty CTPHSITHIK Hareprer 3aTTaphbi (IIoT) sxonHe
mUQPIABIK Cri3aep JKYHenepl akmapaTThK KavilCi3AiK canachlHAA
JKaHa, KYpZAEN MOceNelepAl TYABIPHIN OThIP. byn TexHomorusiap
SHIIPIC MCH OHIIPICTIK mpouecTepal Oackapyga MaHBI3IAbBI PO
aTKapaabl, OUTKEHI CCHCOPIAp, aBTOMATTAHABIPY BIEMEHTTEP] JKOHE
SHJIPICTIK Gakpliay Kyielaepl apKpUIbl )KHHAIFAH ACPEKTEP HAKTHI
VaKbIT PSXKUMIHAS oHAeaeaAl. MyHAali ASPEKTESP OHAIPIC THIMALTITIH
apTTEIpYFa MYMKIHZIK OCPreHIMEH, ONlap aKmaparThlK Kayinci3mik
TYPFBICBIHAH AHA KATCPJICP MCH OCAJIIBIKTAPAbl TYBIHAATAIbI, ccOcOl
SPTYPJIl KYPBUIFBLIAP MEH uiaTdopmanapasiy Oip-0ipiMeH e3apa ape-
kerrecyl KaxkeT [99]. lloT xylienaepinae KOngaHbLIaThiH ACPEKTEPAL
JKiOepy MPOTOKOIAAPHI XKYHECHIH CEHIMALMIrT MEH OHIMALMITIH TIKEICH
anpikTaiger. Meicasier, MQTT over TCP eH TeMeHr1 KimipTyAi KamMTa-
MachI3 €Teal, OV OHIIPICTIK MPOLCCTCPAC KbUIAAM Kayal KaKeT
Oomran skarmavza MaHeRAbl Oojeimr Tadbputamel. An MQTT over
WebSocket TypaxTel KimipTyai KepceTedi, BEO-KOCHIMINANAP MCH
Tapanrad Jkyhenep ymiH taiMal, an HTTP mportokonsl keH yie-
cimMainik OepeTiH Ooica Aa, KCHAS KiAIPTYAlIH >KOFaphl ACHICHI MCH
TYPAKCBI3ABIKKA YIbIpaiiapl [99]. Ockl epeKimenikTep KHOepKayinci3aik
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mapajgapelH Ko0adayaAa >KOHE KYHCIIK CCHIMALIIKTI KaMTamMachi3
€TyJC NPOTOKON TaHAAy MAaHBI3ABUIBIFBIH AQJCTACHAI. 3epTrey
ESP32-WROOM wmuxpoxontpomtepi MeH DHT22 cencopei kon-
Janbin xyprizinres. Jepexrepai skunay MQTT Opoxepi (Mosquitto)
apksLel ky3ere achipblnapl, an HTTP ymin Python ckpunri Herizinae
KIAIpIC ©JIIICH/II.

Kecte 1.4. IIpoTokommapapIH Kiipic CTAaTUCTHKACKI

porosas | oot | e |3 T s
HTTP 342.6 289.9 47.8 27074 307.9
WebSocket 341.9 365.3 10.2 1982.5 193.2
MQTT over TCP 290.5 266.0 35 1992.5 325.7

1.4-xectene ym typmi npotoxonasiy (HTTP, MQTT over TCP
sxore MQTT over WebSocket) kiipic KepceTKIIITEPl CaNBICTHIPBLIFAH.
Hortmwxkenepre cotikec, HTTP mpoTokomsl €H »oFapsl opTama KigipicTi
—342.6 ms kepcerti. COHBIMEH KATap, OHBIH CTAHAAPTTHI AYBITKY I 12
eaoyip YiIkeH, Oyn OepinreH MPOTOKOIABIH TYPAKCBHI3ABIFBIH JKOHE
VaKbIT KOPCETKILITEPIHIH SPTYP/Il JKaFjaiiapaa KaTThl ©3repir OThI-
pateiabeia Olnaipeni. MQTT over WebSocket cambicteipmanisl Typae
TYpaKTHpaK HoTHxkeIep Oepai. JlereHMeH, OHBIH opralua Kigipic MoHi
HTTP npoTokonbIiHa JKaKblH, SIFHA THIMALTIK TYPFBICBIHAH aca YIKEH
apteikbLiblk Oepmeiini. MQTT over TCP mpoTokonsl €H TeMeH
oprama kigipic — 290.5 ms kepceTti. by OHBIH >KbLIIAMIBIFBI
OOWBIHINA €H THIMII HYCKA CKCHIH KepceTeai. Analiaa AUCICPCHsIChI
JKOFapbl OOJFAHABIKTAH, CHPCK >KaFJainapaa KiAIPICTIH YJIFAKObI
pIKTEMAaI. JKanmel anFaHaa, HOTHKETICP KOPCETKEHACH, Kiaipic Typ-
reiceiHaH eH TriMal mpotoko — MQTT over TCP. Bipak onbiH Typax-
CBHI3ABIK KAYMiH CCKEPY KAKET, al TYPAKTHUIBIK MaHBI3Abl OOJIFaH
x)argariga MQTT over WebSocket kapacteipsutysr mymxin. HTTP
00J1ca, CaTBICTRIPMATBI TYPAC CH THIMCI3 IICIIIM PETIHAC OaranaHa/bl.
YKanmer angraHaa, peanabl YaKbITTAFbl KayalThUIBIK Tadal CTUICTIH
sxkyuenepae MQTT over TCP, an BeG-kocbimmanap yiia MQTT over
WebSocket tuimai Gonbin Tadeiiaasl. HTTP Gonca, kapanafisivsi-
JIBIFBI MCH YIJICCIMALTITIHE KApaMacTaH, Kigipicl >KOoFapbl OOFaHABIKTAH,
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Temeci ker, ce6edi opOip cypaHbIC jkaHA KOCBIIBIMABI TAJAIl CTC.
Connpikran HakTel yakeitrarsel 0T skyitenepine Trimciz[99]. ConbiveH
karap, lloT xyienepiHae ACPEeKTEPAl KUHAY, CAKTAY JKOHC OHACYIC
apHANFaH aHOMATUANIAPAbl AHBIKTAY >KYHENepiH JaMBITy Moceneci
epekie Hazap ayaapyasl kaker ereai. [100] seprreyae LSTM xone
CNN-LSTM HeHpoHIBIK KEMICPIH KOJIAAHY apKbIIbl HAKTHI YaKBIT
PEKUMIHAC AaHOMAJIHSIAPbI AHBIKTAYFa MYMKIHAIK OepeTiH miatdop-
manbl curatraiiasl. byt tocin HoT KyphUFbLIAPBIHBIH HICKTEY/Il €CEITCY
pecypeTapbiHa KapaMacTaH >KYHCHIH KayilCI3MiriH KaMTaMachl3 CTYAC
THIMAL. APXUTEKTYPAHBIH MOAYIBAIK KOHE OCHIMACATIII KYPBITBIMBI
OPTYPNL eHIIPICTIK CLCHAPHHNEPAES KAVINCI3AIKTI CaKTay MEH JKaHa
KaTepsepre KpILIaM skayan Oepyal KaMTamMachl3 eTeai. AHOMamus-
Jap/bl AHBIKTAY MAKCATHIHAA YChIHBUTFAH 9/ICTI OKBITY KoHE Oaranay
vy cuateTukanslk [loT (Industrial Internet of Things) aepexrepi
JAdbTHAANAR. Byl AepekTep KaaBIMThI KYMBIC KaFIalnapbiH JKOHS
AHOMATMSUTBIK JKaFJAMIapapl UMUTALMAIAHIE. AHOMATHAIAp — CCH-
COPIBIK MOHICPACT1 KCHETTCH 6CyTICp HEMECE aybITKYIap, KYPbUIFBIHBIH
akaynapel Hemece KHOCPKAYINTIH KOPCETKILN PEeTiHAC KapacThIPbI-
JATpL.

Kecte 1.5 ne Window Index Garans! Hemnrini Gip Y3bIHABIKTAFBI
VaKbIT TCPE3CSICPIHIH KaTap/ibl HHACKCIH KepceTeai, an LabelOaransr
ochl Tepesene anomanus 6ap exenin (1) memece xok exenin (0) Oen-
rimetigi [100].

Kecte 1.5. CeHCOPIBIK JIepeKTep/AiH Tepe3eNiK KOPIHICIHIH MBICATbI

J:;’eelzcei YakpIT Outey MoHi Beuari (Mark)
0 0.0 0.049671 0
1 0.1 0.006172 0
2 02 0.104758 0
3 0.3 4.810572 1
4 04 0.056499 0
5 0.5 0.076420 0
6 0.6 0277633 0
7 0.7 0216287 0
8 0.8 2.596473 1
9 0.9 0.233286 0
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CPEKLICTIKTEPAl MIbFAPy YIIiH 6T¢ THIMII OOJBITT TAOBLIAABL, dcipece
JIEPEKTEep KOIl enmeMal HeMece Iyael OoNFaH karmanga. MyHpai
oJiCTEpAiH 1IiHAC PEKYPPEHTTIK HeHpoHABIK xemiiep (RNN), onbig
imigae Long Short-Term Memory (LSTM) apxutektypanapsl yakpiT-
THIK, JCPEKTCPAL OHACYTEe THIM/I Kypaji peTiHae Tanbirad. Koceimina
sketingipy petinae rudpuarik CNN-LSTM moxenpaepi KongaHbi-
JIbL

KonBomomusislk  KabarTtap JTOKAAABIK HATTCPHACPIl AHBIK-
TaWIbI;

PexyppeHnTTik KabatTap y3aK Mep3iMIl TOYETALTIKTEPAl MOACTb-
JeHnl.

By kypbutbiM KypAeii YaKbITTHIK ACPCKTCPAC AHOMAIHSIIAPIBI
THIMIIPEK aHbIKTayFa MyMKIHIIK Oepeai| 100]. AHomamusiapasl aHbIK-
Tay YIUIH KOJAAHBLIATHIH MOJCIBACP HETI3IHCH Kl Typre OeiHel.
LSTM wmogaeni Gip memece Oipueine LSTM kaGaTeiHaH KypasiaIbl
JKOHC COHBIHAA OWHAPJIbI KIACCH(DHUKAIMIFA aPHAIFAH THIFBI3 KaOaT
KOCBLIaAbl. ByJT TOCIN YaKBITTHIK TOYSIALIIT KOFAPhI CHTHAIIAPIBI
TallAYFa bIHFAMIBI, COHABIKTAH CCHCOP ACPEKTEPIHACT] Y3aK Mep3iMal
JUHAMHKA MEH TpeHaTepal Tuimal moaeapaeiai. CNN-LSTM moaemi
AJIIBIMCH KOHBOTIOLIMSJIBIK KaOaTTap apKbUIbl ACPCKTCPACH JTOKAI-
JBIK, yariiepal Oemin anaisl, Oyl KCHOTTCH maiaa OOMaTeiH KbICKA
MEpP3iMAl aHOMaTWsLIapAbl aHbikTayra kemekrecedl. Keitin LSTM
Hemece GRU kabatrapsl yvakpIT GOHBIHIIA TOYENILMIKTI OIpiKTIpim,
TOITBIK CYPETTI KaNBINTACTBIPAAbI, COHABIKTAH Oy TOCLT KypAei opi
TYPaKChI3 ACPCKTEP aFbIHIAPBIHAA HOTHXKEI 00BN Keaeal. Moaesbal
JadblHIAy JKOHE Oarajay mpoueci OlpHEeIe HeTi3rl KaAaMHAaH TYPaIbl.
AnABIMCH aJABIH AJ1a OHACITCH YaKbITTHIK CCPHUSLIIAP OKY, BATHIALIUS
JKOHE TECT KHUBIHTHIKTAPhIHA OOIiHEAl, Oy MOACIBAIH >KAJIMbLIAY
KaOlIeTIH Tekcepyre MyMmKkiHAik Oepeai. ComaH KEHiH MOACIBAIH
koH(purypauuscer sxacajibin, LSTM OnokTapbiHBIH CaHbI, aChIPbIH
KabaTTapplH TCPCHAIT, OKY JKbLJITAM/IBIFBI MCH MAKET MOJIIICP] CHUSKTHI
runepnapameTpraep asslkranaipl. OkpITy ke3eHiHAe Adam Hemece
RMSProp cexingi onTumMuzaTopiap KONJaHbLIAAbL, &l IIBIFEH (YHK-
LUACH PeTiHAE OWHAPMBI KPOCC-3HTPOMHMS aNbIHAABL. OpOip 3moxa
OaprICEIHAA OKY JKOHE BAIMAALM HOTIKEIEpl OGakplnayna Gomaisl.
Erep Oipnemic smox Ooifbl BamuIalus KOPCETKIIITEPI KakcapMmaca,
OKBITYABI €PTC TOKTATY TICLIl KOJAAHBLIAABI. ByT apThiK YHPCHYAIH
AJIBIH aJIBI, €CenTey pecypcerapbiH yHemaethial. Ochl TocuUACpAIH
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KNN opramma gaiamaik (~80%) kepceteai, skyMbIC icTei i, Oipak Oacka

MOJCBACPTE KaparaHaa dJ11cKaiaa TOMCH.

SVM eH Hamap aamaik (~78%) xepceteni, OYI OHBIH OCHI Tarl-
ChIpMa YIIiH THIMAL emecTirin oingipeai| 100].

Kecte 1.6. ¥ermpumran [{oT apxurekTypackl MEH JACTYPIIl TETIM/IEp apachiH-
JIarbl HEeT13T1 albIpMAaIBUTBIKTap

Konrepuii Hoacrypai lloT Ycombuiran loT
pHTep apXUTEeKTypajiapbl ApXUTEKTYPachl
Kayircis i Herisri ayrentnpukarms | RBAC, AES-256, TLS/SSL,
5 1% e iﬂ a7IicTepi, KapanaibiM Artaxa aHbBIKTay Xyliecl
Auetep nmpray (IDS/IDPS)

AHOMaNHsIIapp E:ﬁgg:?;;ﬁ;gfpﬁii& CNN-LSTM ruGpuarik
aHbIKTay orticTep MOJIE, aJalTUBTI OKBITY MEH
Pecypcrapra .

. JKoraprer ecenirey kyatsiH | Edge Al apKpUibl MoAeTBII
Ts}if_:n/:u oprara Tajiar eTejl KBICKapTy a1icTepi
OeitiMeny

. .| Jepexrepi oHTaMITEI
bynrra ACPCKTCDAL YHEMI TackIMaay, TapaFaH
OHeprus TYTHIHY OHJIEY HOTIDKECIH/IE CCEITTeY APKELTEL SHEpIHA
JKOFaphl Y ap P
YHEMICY
ITexTeymi, OpTalbIK Edge Al xone Tapanran
MacmrraGTany cepBepIIepre Tayeni; JiepeKTep/il eHIeY apKachIH/a

JKYKTEMe apTKaH/Ia
Kifipicrep maiia 6omaapl

JKOFApPBI OHIMIUTIK, OYIITTaFb
JKYKTEMeHI azaiTapl

¥cwmpunras [loT apxurexrypacet RBAC, AES-256, TLS/SSL xone
IDPS apkpiibt AocTYpal IICITIMACPMEH CANBICTHIPFAHAA AUTAPIBIKTAH
SKOFaphl KayInci3aikTi Kamramacei3 ereai. KapamaiisiM CTaTHCTHKA-
gk omicrepacH adibipmainbiibirbl, CNN-LSTM ruCpuarik moaeni
AHOMATHSIIAPABL JAMIPEK JKOHE JKbLIAAMBIPAK AHBIKTAYFa MYMKIHIIK
Ocpeai, COHBIMEH Karap e3repeTiH »karmainapra Octiimaeneni. Edge
Al sxoHE MOACIRAL KBICKAPTY SMICTCPIH MAWIATIAHY €CEITEY MPOLISC-
TCpIH OHTAHIAHABIPAIBL, OYIT OYIT pecypcTapbiHa KYKTEMEHI a3aiThIIL,
JKYHEHI MKeMIipek opi sHeprus taiMmai ereni. Hotmxkecinzae, skaHa
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apxurektypa enaipictik lloT ymin cenimai, 6efimMaenrim xoHe Mac-
mrTadranareiH menriM yeeraaasi| 100].

Kecte 1.7. MoensaepaiH oHIMJLTIK TapaMeTpIepiH calbICThIpy (kayarr Gepy
VaKBITBL, JNIK, KyaT TYTHIHY ).

Mopnennb ;52{21??32) Honnik (%) Kyar TyrbHy*
CNN-LSTM 15+2 ~92 Oprama—Korapbl
Random Forest 10£3 ~85 JKorapsl

KNN 5+1 ~80 Opraia

SVM 8§+2 ~78 Temen

Kyar tyteiny kepcetkimTepi mapttsl, HakTel CPU/GPU Typine
OallIaHBICTHL.

Kecte 1.8. JlacTypii MOHUTOPHHT KyHenepl MEeH YCHIHBUIFAH apXUTEKTYypaHbI
CaJIbICTHIPY.

YchIHBUTFaH
o R apxutexrypa (CNN-
Kpurepwuii Jacrypai xkyiiesep LSTM + romienreiii
KOpray)
o Kaparaifoo RBAC, AES-256,
Kayincizgik amictepi ayTeHTUUKAITHSL, TLS/SSL. TDPS
JIEpEKKopIap >
AHOM I SEBIKTRY CTaTUCTHKANIBIK CNN—L STM ruGpuri
IeKTep/epekenep MOJIENL
ITlexTeymi pecypcTapra .
Getingzeny MacniraGray KUbIH Mogemsai kpicy, Edge Al
Kayar 6epy o
KEULIAMIEIFET Opraiiia JKorapsl (TeMeH Ki1pic)
MacmrraGrany IMaprTI TYpsie )K(jf_apm (TapaTbUFaH
IEKTEYIi TYHIHAED)
KH6_epL_uq6ybm;[apFa Tomer-Oprama Korapsr (ID_S,
TOIMIUTIK KeTIJICHrelini Kopray)

Conpiven Oipre, lloT wHbpakypbUTBIMBIHAAFE KHOCPIIAOYBLI-
JapAbIH THHAMHUKACHIH TAJIIAy MAKCATBhIHAA JKYPri3LIreH 3¢PTTEY e
(Adilzhanova, Kunelbayev, Amirkanova, Tyulepberdinova, Sybanova,
2025) MaIIUHABIK, OKBITY JITOPUTMACPIH MaliAaIaHA OTHIPHIIT A0V BLT-
JApAbIH OPTYPIl THOTEPiH KIacCHUKAUIAIAYABIH THIMILTICIH Kep-
cetti [101]. Random Forest Mmoaeni aepexTepai eHacyae €H KOFaphl
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By kayincizaix sxylienepiHig Jonairi MeH GeHiMACITIIITITH AP TTHIPHIIL,
JKaHa KaylnTepre TeTen Oepy KaOlICTIH KYIICHTETI.

1.4 1-Tapay 0oiibIHIIA KOPBLITHIHABLIAP.

Kazipri 3amanfel aknapaTTsl KOpray Kypajigapsl — Oy eTe Kypaesl
KYPBLIBIMAAP, OJ1ap KOl Ti30eKTI KHOepKayinci3 ik xKyHenepiHiy Kop-
FaybIHa OONaThIH KONTEreH OOBEKTINEPAl KAMTYEI MYMKIH. ATIAPATTHIK,
GargapaaManbIK, YHBIMIACTHIPYIIBUTBIK, KYPAIAAp MCH KOPFAHBIC Oic-
TEPIHIH OPTYPAl KOHPUIYpALMANAPbIH KAMTYBL MYMKIH MyHZai
KYHenep/al 3epTTey KUbIH ecer 00;1bin TadbLIaap. MyHIai ecenTep/i,
COHBIH IMIHAC, MATCMATHKAIBIK MOJCIBACYAIH SPTYPIl JAICTCPiH
JKOHE aKMapaTTaHABIPy OOBEKTICI KON KOHTYPIbl KOPFaHBIC KELICH-
JCPiHIH KYPaMbIH KT KPUTCPHII YTHIMABI [EITYAl KOIJAHA OTHIPHIIT
mrerryre 6omaapl. JKorapbiaa alThUTFAHIAPIbI €CKEPE OTBIPBIIL, JKYMBIC-
TBIH OIpiHIII TapayblHAA KEJIECl HETI3rl HOTIDKEICP ANBIHABI JKOHE
MOHOTPA(UANBIK 3CPTTCYAIH Kelecl TapaylapblHAa MCINYIl KAKET
eretid ecenrep Oenrienai. [SO /IEC TR 13335 coiikec aknaparThik-
KOMMYHHKALMSTBIK TEXHOJIOTHATIAP CETMEHTI PETIHAEC aKMapaTThIK-
KOMMVYHHKALMSUIBIK KYHEe Kayimcizairin Oackapy MOJEnmbAcpi Tan-
nmaunel. [SO /IEC 27001:2010 cranmapTeiHa COHKEC «OKOCTIApIIa — OPbIHAA
— TEKCEP — 9PCKET €T» MOJAC/IHIH Ma3MYHBI aliblIAbl. AKOaparTaH-
JBIPY OOBCKTICI, AaKMAPATTHIK KAYIMCI3AIK KOHE OHBIH AKMAPaTTHIK-
KOMMYHUKALISITBIK, KYyHe Oackapy KypbUIbIMBI AKNAPATTBIH OMIPIiK
LUK JCHTEHIHAS «OOBEKT — Kaylill — KOPFay» TYKBIPBIMAAMAChIHA
JKOHE «KHOCPHETHUKAMBIK KEHICTIK — KOMMYHHKAITUSITBIK OpTa — PH3n-
KaJTBIK KCHICTIK» KO ACHICH/II MOJCIIHE COUKEC Taamanabl. by Tocin
aKMapaTThIK-KOMMYHHKALMSIBIK KYHEHI Oackapy KYpbUIBIMBIHAA
KOl ICHICIHII KOpPFay 3JCMCHTTEepIH Oapabap TaHAayFa, aKmapaTThIK
PECYPC KYITUSIIBUTBIFBIH, TYTACTHIFBI MCH KO/DKSTIMALTITTH KAMTAMAChI3
€Tyre, COHAAN-aK KOpFay TapanTapbIHBIH PECYPCTapbIH aJaNTHBTI Oac-
Kapy KeHIHZCT1 SCenTepl menryre MyMKiHmik oepeni. Komnanpictarst
aKmapaTThl KOPFay KYpaaaapbl YTHIMIBL Iy MOJCIBACPIH TanAay
KOPCCTKCHACH, KapaCThIPbLIFAH MOJCIBACPAIH KOMIILUTITHIH MaKCAThI
AKMAPaTThIK KAyINCI3AIKKE KANMbl MIBIFBIHAAPABI OHTAHNTAHABIPYFA
oarpitrasirad (I'opaon-Jled moneni, K. 3axgupaxu mozaeni). Tek xeke-
JereH MozeapAep rana (mbicaner, [ yimak-HoBrUKOB MOET) aaamTHBTI
PEKUM/IC AKMAPATTHIK KAYIMCI3AIK OOBEKTLACP] apachiHAA YTHIMIBI
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Kapaxar Oemyai i13aeyre OarpitTamrad. OChl FBUTBIMH HOTIKEICPL
Herizre ana oteipein, [loT (Industrial Internet of Things) sxone udp-
JIBIK €ri3zep xKyHhenepiHaeri KuOepKayinci3aikTi 3epTTey acleKTiIepi
epexie MoHre ue 6obir oteIp. Cebedi lloT KypbUTFBLIAPEIHBIH KOITIT1,
ONAPABIH SPTYPIIl IPOTOKONIAP APKBLIEI ©3apa OPEKETTECYl, COHAAN-
aK HAKTBI YAKBITTAFbI JCPCKTEP AIMACYHI JKaHA OCATABIKTAP MCH KHOEP-
KayinTepAl Ty ABIpaabl. 3ePTTCY HOTIDKEICP] MBIHAAAN MAHBI3AbI TYOKbI-
prIMAap >kacayra MyMKiHAIK O6epai. [Tporokonmapasl aypric Tangay
IloT opraceiaga mewmymi pen arkapaasi: MQTT over TCP nakTst
yakpIT xkyhenepi yund taivai, MQTT over WebSocket BeG-kochiM-
manapra Konainsl, an HTTP sxoraper kixipici cededinen lloT ymin
skapamcnr3 gen oaranasasl [99]. LSTM xone CNN-LSTM werizinaeri
HCHPOHBIK SKEJILIICP CCHCOPIIBIK ACPEKTSPACTI AHOMAHSIIAPABL TAITIPEK
TaHyFa MyMKIHIIK Oepai, conbiH itmuae CNN-LSTM mozaeni mamameH
92% monnik kepcerti [100]. MammuHAIBIK OKBITY aJITOPUTMICPIHIH
iminge Random Forest madysut TypiepiH xKIKTeyAe eH JKOFaphl HOTH-
sKere xeTir, 99.82% Ao ik KepCeTTl KOHE CHPEK KE3ASCETIH Mady bLIaap-
el ga trimal ansikrai anger [101]. Edge AL RBAC, TLS/SSL xone
IDS/IDPS OipikTipinreH xaHa apXUTEKTypa AOCTYPIl LICHIIMICpre
KaparaHaa ceHIMAIPEK, OCHIMAENTII opi SHSPrHs THIMAL JKYHe KypyFa
MYMKIHAIK OepeTiHl manenneH . Kamer ajgradga, Oy Tapay IbIH KOpPbI-
terAbIIApsI 1loT xxone nudpsik erizaep xyHenepinae Kayinci3aikTi
KaMTaMachl3 €Ty VINIH KSHICH 1, HHTCTPALMSJIAHFAH TOCUTAIH MAHBI3-
JBUTBIFBIH KepceTTi. MyHIal Tocia AYpHIC MPOTOKOIAAPAbI TAHAAYABL,
aJanTHBTI KOPFaHbIC aITOPUTMICPIH CHI13yl, HCHPOHIBIK JKEILIEp
HETI31HAC AHOMAMSIAPABl AHBIKTAYABl KOHE MAIUIWHATBIK OKBITY
aPKBUTBI MAa0YBIIAAPE KIACCHPHUKALUNAY IBI KAMTYHI THIC.
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2 KOPFYAY OBBEKTLIEPI APACBIHJIA
PECYPCTAP-AbI OJIYAI OHTANJIAHABIPY

2.1. TeopusbIK KoHE OHBIH JAICTEPI HETI3iHAE AKNAPATTHIK
pecypcrapra wadybLI *Kacay KoHe KOPFAHBIC TAPANTAPBIHLIH
KApPCbUIBIFbIH MOAEbLAEY

Benricizaik skargaiibiHAa THIM/II aKOapaTThl KOPFay Kypaagapsl
KYPY YIIIH MaHBI3Ibl €CETI-KOPFAHBIC OOBESKTLICPI apachiHIa PeCypcC-
Tapael 6eXyAIH MYMKIH HYCKATIAPBIH 3€PTTEY MKOHE ONApbIH iIIiHEH
OHTAWIBICHIH TaHgay. Kopray TapamblHBIH MakKCaThl - Kaylm-Katep-
JACPAIH BIKTUMATIBIFEIH asaiTy. [a0ybut sxarel TIKEICH KapaMa-Kapchl
Maxcarrapast kesaeiai. [aOysut skacayimsiiap 63 pecyperapbiH KHOep-
KayinTepAl iICKe achipyAaH OapbIHINA THIMILTIKKS KOJI KETKI3CTIHACH
erin Oemyl Tuic. LllbiH MoHIHAC, OV KaFgall OWBIH TCOPUSCHIHBIH
€CeMiH KOIFa KaTHICTHI [65, 66, 67]. Op TapanTblH KEHICI Kapchl-
JACTHIH CTPATCTHACHIHA GAMIAHBICTHI JKOHE o(h,d). MaKcarTsl QpyHK-
LMSIMCH AHBIKTAJIAIbI.

MyHpaa KoFapbia TY>KBIPBIMIAIFAH TYKBIPBIMAAFB €CETT HOJIIK
COMAIAFbl OHBIHHBIH ACHMMETPHSITBIK, JKAFJaibIHA COUKESC KSICTIHIITH
HaKThIIAY KAkeT. SArHu, OipiHIII ONWBIHIIGI FAHA KCHE anaabl (IadybiT-
maywmsl (b xakep)). OHBIH YTBICHI 3ajaj KSATIPUITCH aKMapaTThIK
pecypc KyHbivMeH Oarananaabl. ConaH KCHIH KOPFAHBIC KAFbIHBIH d
JKOFaITybl a0yblIAAY IIBIHEIH JKCHICIHE TCH.

MyHzaii ecentepai KO YIIiH op Tapar (4,d) e3iHiH KeHic QYHK-
LpsIChIH Olteai aen Oomkaiivbr3. CoHAai-aK, op TaparThiH 63 MaKCaT-
TapbIH iCKE ackIpy YLIiH OipKaTap cTpaterusiapsl Oap.

JKorapprna alTeIFaHAAM, TapanTapIeIH OPKAMCHICEIHBIH ©3 CCCTI-
TEPiH OPBIHAAY YIIiH 63 pecypcTapsl 6onaasl. TuiciHme, madysngay-
wibiapasiy, H pecyperapst 6ap. Kopray »xareiaga D pecyperap Oap.
Pecypcrap canbl mexreyii jKOHE OPTYPNi HbICAHAAPFA OAFBITTATYHI
MYMKIH.

Hlabybutaayist (1adysUTIAYIIBLIAP) CTPATETHSICH - 63 PeCypeTa-
PBIH OOBEKTIICP apachIHAA SPTYPIIl ApaKaThIHACTA OOITy:

{’71' }z(izl,hz,...,hl)kélh —H.h, >0, 2.1)
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MYH/A, k - Kopray OOBCKTICIHIH HOMIPL (k = 1,_1), hi.- 0OOBEKTIAE KaTep-
JICPAl ICKE achIpyFa apHAJIFaH WBIFRIHAAP (pecypcTap).

Con CHSKTBI, KOPFaHBIC KaFbl PECypCcTapabl OenyIiH 631HAIK
CTPaTCTUACHIH KOJIAHAIBL:

1
{djk}: (d17d27"'7d1)7 de :D, dk ZO, (22)
k=1

MYH/A, di k-00BCKTIAC KOPFAy Il ICKE aCHIPYFa APHAIFAH IIBIFBIHAAD
(pecypcrap).

Ia0ypuiabiH MBIHEIHAA MAOYBLTAAYIIBI KOPFAHBIC JKAFBIHA KOTI
3USIH KCJITIPYTS ThIPBICATBIHABIKTAH, MAKCATThl (DYHKLMSIHBI KEICCIACH
Ocpyre Oomamsr:

ohk,dk)—>max. 2.3)

KenTipiaren sananabiH MeIICPIH AKMAPATTHIK PECYPC HEMECE
aKknapaTTeK WHPAKYPELIIBIMHBIH KYHBIMCH Oaranayra Oonaapl. 3amai
MOIIIEPI TapanTapAblH pecypcTaprlH Oemyre OalnaHbICTEl OONAIbI.

Kopranbic xarer Kapchl MakcaTka ymTeLIaasl. Kopray kayinrepai
JKY3€Te achlpy HOTIDKECIHIC KENTIPINTeH 3USHHBIH MOJIICPIH azaiTy
kepek. Jlemek, skanmbl JKaFgaiiga KOPFaHBIC KAFbl YINIH MAaKCaTThl
(byHKIHS KeIeCiaeH Oepiayl MyMKIH:

o(h, ,d, ) — min. 2.4

TeopHsIbIK oHE OMBIH TOCITIH KOJJaHA OTHIPBIIL, KEJIeCl KE3CHAE
Oaranzap KOPFaHbIC PeCypecTapbiH Oely HycKamapsiHa }, an
skonaap mwadybLT PECypCTapbiH 061y iH BIKTHMAJ HYCKAIapbIiHA {h . }
coiikec keneTiH GyHKuEs off, ,d, ) YIIiH KCHIC MATPHLIACK XKaCATabL.

Ocputaiina, MBIHAHBI AJIAMBI3:

07 0O ... 0O,
0 0 .. O

o=| 2 22 2n i (2_5)
0, 0., .. O

MYHJA, 0, — KAyINTCPAl ICKS aChIPyAaH KEITIPIIrCH 3USHHBIH MOII-

mepl. OHbIHIIBIIAPABIH Ta3a CTPATCTHSIAPBIH KOJIAAHY MYMKIHIIT
ywis (i ={Lm) j=\Ln
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OcChl MaTPULAIBIK OWBIHHBIH KAXKCTTI CTPATCTHICH KOPFAHBIC
JKaFrbIHBIH PECYPCTapblH OHTaNnbl Oeny Gombin Tabbiiaxsr. OHTAKEL
CTPATETHSIHBI 13ACTCH KE3¢ KOPFAHBIC JKAFBI j-1111 OaFraHIbl TaH I 15l
Jen Ooykar, maly bl sKaFbl -1l KO KApacThIpaasl. by skarnaii-
Ja ACHIC 0, — dmeMeHT Gonazst. TapanTapasiH MyAEICpl AMaMeTPIIK

Kapama-kapcel. OUBIHIIBLTAPABIH SPKAWCHICH KAPCHLIACTHIH CTPATe-
CUSICHIH OlaMeiai. by tapantapapiy memiM KaObgaybiH KHbIH-
JaTabl.

Erep oWibiHIIBLIAPABIH OPKANCHICH | BIKTUMAIIBIFBIMEH OCITLII
Olp CTpaTerysHBI TAHAACA, OHJA OJap Ta3a CTPATCTHUSHBI KOJAAHA, bl
Jen caHamanel. byn skarmaifina oWbIH mICImiMi Taza CTpaTerusiapaa
0omaapl [68]. OUbIHHBIH MICITIMI - 9P OWBIHIIBIHBIH OHTAM/IBI CTPATE-
CHSICBIH aHBIKTAY OOJIbIT Ta0bLIaabl. Erep oChl cTpaTerusHbl KOJIIAHY
0acka OUBIHIIBIHEIH OapibIK MYMKIH CTPATETHAIAPH! YVIIiH €H YIKeH
KCIMUTACHAIPIITCH JKCHICTI KAMTAMAChI3 €TCE, OHIA OWBIHIIBIHBIH CTPa-
Terusichl OHTaMbl Oonaxel [68]. Ockiran cylicHe OTHIPHIT, MAOY BB

JKeHIC MaTpuuackiH (2.5) ochuaii 3epTreial. Opoip i-xoaaa i =1, m)
KOpFay CTPATCrHsChIH TaHJAyFa OaiIaHbICTEL O YTHICTBIH CH a3 MOHI

AHBIKTAIABI minol_j,, SIFHU [MA0YBUTAAYIIBLIAPABIH O31HIH i-Ta3a CTpa-
J

TETHACHH KOJJAHY HYCKACHhl VIIiH KAVIOTI ICKE aChIPy HOTHKECIHIE

KCNTIPLITCH 3aMaAbIH CH a3 MOHI aHbIKTanaasl. EH TeMeHrl yThic-

TapABH min 0, iriHae 013 OCbl €H TOMEHTI YTHICTHIH MaKCHMAJIIbI
J

OONATHIH i-CTPATETHCHIH aHBIKTAkiMbI3, COHIBIKTAH OWBIHHBIH TOMCHTI

Oaracpin ¢ ~MAXMING, 16y kepek. KopraHbIC sxaFbl CHMMETPHSAIbI

opexer ereai. Kopranbic »karbl YIiH 613 OMBIHHBIH KOFAPFBI ICKAPACHH
TabaMEbI3, 01 Kayilm-KaTep TYbIHIAFaH Karaalaa mabyelIaay b HbIH
CH KOII 3HuJH KEATIPyl MYMKIH €KeHiH kepceteni. Koraprsl mekapa

OMBIHZAP YLIIIH TapanTap KOPFayblH OCBLIAMIIA TA0AMBI3. S = minmax O
7 i

Erep oiipiHOa »KOFaprel JKOHE TOMEHI1 IIeKapanmap CoHKec
KEJICe, OHAAa OHBIHHBIH CpIIiK HyKkTecli Oomaxsl.  SlrHu
maxmine.. = minmaxo.. =P Oomaxel. ¥ — oilieiH Oaracel. by sxar-

ax mi inmaxo;;

gy
Janga m_axmi_nol.]. walypUTIAY IIBLIAP KIHS mi_nm_axol.]. KOPFaHbIC
[ J 1
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JKaFbl YIIIH OMBIHIIBLIAPABIH Ta3a CTPATCTHSIAPBI OHTAMIB OOJIaIbI.
Iabysiaaay bl HBIH CTPATETHSCH OHTAMIBI CTPATCTHSAAH AYBITKBIFAH
Ke31¢ OHbIH maimacer azasasl. COM CHUSKTHI, KOPFAHBIC JKAFBI ©31HIH
OHTAHITBI CTPATETHACHIHAH COJ AVBITKBIN, KAyINTEpAl iCKE achlpy
HOTHIKECIHAC TYBIHAAYBl MYMKIH 3HSHHBIH MOJIICP] apTabl.

Erep epimik HykTecl 0K 00jica, OHIA OHBIHHBIH TOMCHTI KOHE
JKOFaprel  OarajlapblHBIH TaObUTFAH MOHACPI KOPFAHBIC >KAFBIHBIH
JKOFAJIybl OMBIHHBIH KOFAPFbl OAFaChIHAH ACTIANTHIHABIFBIH KOHE KEM
JICTCH/IC OMBIHHBIH TOMCHT1 OarachiHa TCH OOATHIH/BIFBIH KOPCCTE 1.
OfipIHIIBLTAPABIH Ta3a CTPATCTHSIAPEl OHTAMIBI HOTHKES OCpMEHTIH-
JMIKTCH, OHBIH TCOPUSCHI apanaC CTPATCTHsUIAPAbl KOJAAHY bl YCBI-
Hagw [68, c. 170].

laGysLiaaymbliapAbIH apanac cTpaTerusiapst ) = (P,..., P,)
BIKTUMAJIABIKTAP JKUBIHTBIFBIMCH O¢piareH. OUbIHIIbI OACTATIKB Ta3a
CTpaTEruANapbIH KOIIAHA,TbI {h,-}(i =1 m) JKOHE iP,. =1,P>0,i=Lm

i=1

Cout CHSIKTBI, apaiac CTPATCrHsUIAP KOPFAHbIC JKAKTAPbI 63ACPIHIH
BIKTUMAJIIBIK KHBIHTHIFBIMCH OCPLITCH:

W8 =0.--0) 30,=10,20j=In =TS r0,, 26
J= J

[69, 70] KepceTinreHaci OWBIHHBIH IICINIMI CBI3BIKTHIK Oaraap-
Jamasay €CeOiH ISy Te ACHIH OKCICI.

~ 0 . ~
OHraiiisl apanac CTPaTerusHbIH O, KacHeTi 6ap, OFaH COHKec

KOPFAHBIC >KAFBIHBIH JKCHUTICI MMAaOyBLIAYINBLIAPABIH KE3 KCIreH
MIHE3-KYJIBIKTaFbl OHBIH OarachlHBIH |/ — MOHIHEH acHaibl.

W — OMBIH OarachIHBIH MOHI aabIH-ana Oenrici3. Bipinmmi ke3eHae

w >0 Jaen canayra Gomaapl(Oya ymin O Gapibik 371EMEHTTEPAIH

OH OOMYBI JKETKLTIKTI).

Erep KopraHbIC skaFbl apajiac CTPATCTHSHBI KOJJAHCA KIHE 631HIH
i- Taza CTpaTerwiIChHA MalybLI JKacaca, OHAA 3HSHIB MaTeMAaTHKA-
JBIK KYTY KeJdeclaeH aHbIKTazaael: o, = 0,0, +0,,0,+..+0,0, .
Pecypcrapaer Geny ecentepiH, OHbIH IIIIHAC KOPFAHBIC »KAFBIHBIH
PECYPCTaPBIH aJaNTHUBTI 061y SCENTEPIH MICIIKSH K3, CH aJIIbIMCH,
AKMapaTThIK KAayIMCi3Aik OOBEKTIACPl apachiHAa OHTAMIBI Oeryal
131ey MOJACTIHIH MaKcaT (PYHKLUACHIH KATBIITACTBIPY KAXKET.
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JBIH HEMECE KOCIMOPBIHAAPABIH apHAMbl, MApalicib SKCILICPIHS
Herizaenred. byn xeninepae Tanceipeic OepyiuiHiH [ T-uHGpaKyprITb-
MBIHA TAPAJIFaH >KACHIPBIH JKCJIUTK TY3aKTap MCH JKEMCP OPHATHIIAIBL.
Hla0ysramsLapAsiH peCypeTapeiH MyHAAW Kadta OesyaiH Oapmay
HEMECE Tapary CaThICBIHAA MAaOVBIIAAPABl AHBIKTAYFA KOMEKTECY
BIKTHMAJIIBIFBL ©TC YKOFAPBI.

Pecypcrapasl 6eny HeMece kalita Gemy Typansl alTaTelH OONCaK,
013 OHTAHTAHABIPY KOI KPUTCPHITL €CETICH alfHaIbIcaMbl3. MyHnai
ecenTepi meny HaprIChIHAA KebiHeCe apHalibl MaKCATThl ()YHKLIUS-
JAapasl KoyiaaHy Kaxer. MyHal QyHKIusuiap KeOIHECE ChI3BIKThI €MEC
JKOHE YHEMOAATIE eMec. COHBIMEH KaTap, MyHIal (QyHKIHSIapIaFsl
LICKTEYJICP ChI3BIKTHI EMEC JKOHE MOHEC eMec. MyHAal kel KpUTCPUiL
OHTAWUITAHIBIPY CCENTEPIHACT] AHBIMANBLIAP KOHE aKMAPATTHIK Kayir-
CI31K OOBEKTLICPI ApaChIHAAFBI OHTAMIIBI YICCTIPYAL 1346y MOACTIHIH
MAaKCaTThl (QPYHKIHAIAPH! Y3AIKCI3, TYTAC, IOTHKAIBIK, apaiac OOmysl
MyMmKiH |72, 73].

Kenteren MyHzall kem KpUTCpHINI OHTAHIAHABIPY €CENTEPiH
HICIIYAIH IOCTYPIl CTPATETHAIAPBIH ICKE achIpy alTapibIKTai ecer-
TEYI KAKET €Tyl MyMKIH. ANTa KETY KEPEK, TAObLFaH ICIIIM ©3CKTI
00BN TAOBIIATEIH MKOHE HOTIDKE AKMAPATTHIK PECYPCTHI KOFANTY
KAyl TYPFBICBIHAH KOJaiel OomareiH yakeIT a3 0osagsl. [abyein
JKacayIublIap MaOyblT TCXHUKACHIH YHEMI JKETIAIPIN OTHIPABl, COH-
JIBIKTAH >KaFaal YHEMI ©3repill OTHIPA/Ibl MKOHS YHEMI MKaHA [ICIIMICP Il
tanamn erexi. MyHaai »karaainapaa OHTaHIaHABIPY €CENTEPiH Memy-
JiH TCHETHKAIBIK AITOPUTMICP] CPEKIIE KBI3BIFYIIBLUTBIK TYIBIPAIBL.
Ana¥ina, Kopray TapamblHBIH PECYPCTaphiH amanTHBTI Oeny eceOiH
HICHTY YIOIH TCHETHUKATBIK ANTOPUTMII d3ipieyre Kipicmec OYpHIH,
aKHapaTTHIK Kayircizaik oObeKTIIepl apachlHaa pecypeTapasl Oemy iy
MaKcaTThl PYHKLIMACHIH KaJbIITacThIpy kepek. benrim 6ip akmapar-
THIK JKYHCHIH MATCMATHUKAJIBIK MOJC/IH jKacay KE31HIS MAaKCaTTh
(YHKUMFA KIPETIH MapaMeTPICPAIH MOHACPIH KOHE TOYeAaLmiK dop-
MAChIH aHBIKTAY KAXKET [74]. AHBIKTAFaH KEMINLTIKTSPI] KOO KIHES
aKmapaTThl KOpPFay Kypaigapel MOACIBIACY CalachIHIAFBl COHFBI
JKETICTIKTePAl MaiaamaHy MaKCaThIHIAA AKMAPATTHIK KAyINCI3TIKTIH
KOJIIAHBICTAFbl MOJACTbACPIHE OlpiHINI Tapayja >KYPri3iireH Tainay
HETI3IHAC MAKCATThl (DYHKUMSHBIH HET13r1 KOMIIOHCHTTEP] aHBIKTAJIIBL.
Tanganran MOAEb YIIIH MaKcaTThl GYHKIHUSI KayINTEPAl iCKE ackIpy-
JIaH KSITIPUITSH 3a1ajbl OLTIIPE Il koHe Tyl ochLta Ooaansr [75]:
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i

O(hkadk)zzok(hkadk)zz gkpk"k(hkadk)a 2.7

k=1 k=1
MyHzaars % = 1./ — KOPFayFa apHATFAH OOBEKTIHIH HOMIPI;
, y ;
h, .d, — THICIHIIE, KOPFAHBIC A0y BLTBIHBIH PECYPCTAPhI;
g, — AKMapaTTeIK KAyIICI3AIK k-OOBEKTICIHAETT aKNapaTThIK
PECYPC CATBICTHIPMAJIBI MOHI,
P, — AKIapaTThIK Kaylnci3aik 0ObEKTICIHE a0y bIjI 5KACay BIKTH-
MAJIIBIFHL,
v, (hk,dk)_ AKMAPATTHIK KAYIMCI3AIK k-OOBCKTICIHIH OCAJIBIFHI.

Ocangpik mady LAy MbLIAP MECH KOPFAHBIC KaKTapbIHBIH PECYpPCTa-
PBIHBIH apaKaTbIHACHIHA OATaHBICTEL.
o(h,d) o,(h.d) g, WavMamap aKmapaTTBIK PECYPCTBIH GapIbIK

KYHBIHA %aTaJbl. v, (hk .d k) — MOH TaJiJaHAThIH OOBEKTIACTI aKmapar-

THIH KYHBbIHA kaTajapl. Kapama-kaimenisik OCATICI3AIK JKaFqalibiHIA
kapacteipbiiansl. [IIerH MoHIHAS, KMOCPKAKTHIFBICTAPIBIH HAKTHI
TOXKIPHOECIHAETIACH, p, MAOYBUIIBIH BIKTUMAJIIBIFBIH Oaranay MyMKIH
emec. Conapikran 013 p, =1 , srHu (1mabysia 60IIBI) €T CAHANMEI3.

OObekTIHIH v(h,d) OCAJABIFBI COTTI MAOYBUIABIH BIKTHMAJIBIFBI

PETIHAC KapacThIPBIIAAB! KOHE MAaOybUTIAY INBLTAPABIH IIBIFBIHAAPEI
MEH HBICAHbI KOPFay LIBIFBIHAAPEIHA OaiinaHbIcThl. bipiHmm ke3eHae
MaKcarThl GYHKIHUAFA KiPETiH NapaMeTpiacpAiH MOHI MCH TOYEIILTIK
dopmaceiH Taby kepek. OOBEKTINEPAET! g, AKMapaTTHIH CANBICTBIP-

MaJIbl KYHIBUTBIFBIH 1371 aHBIKTayFa Oomaasl. OObekTinepre p, madysut
Kacay BIKTHMAIIBIFEI MCH v(h,d) Toyenmimk dopmanapeis aHbIKTay
TapantapablH TAKTUKACBIHBIH OCNTICI3AINIMEH KYPACICHE TYCCTIH
MAaHBI3ABI €CEIT OOJIBII TAOBIIAIBI.

Tanceipma exi OarblT OOWBIHIIA OpbIHAANABI. bipiHmn GarblT
aKmapaTThl KOpFay Kypangapel KepceTkimTepiH eHrizy: Kopray
obwexTinepiHiH canbl, OOBEKTIIEPAET] &, AKMapaTTHIH CATBICTHIP-

Manbl KYHABUTBIFB; OHBIH TaOWFH KOPFATYBIMCH AWKBIHAANATHIH
0OBeKTIHIH GacTamkel w(40) ocanabirel; Kopray pecypcTapbiHbIH
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1
JKANTBI CAHBL — D = d, ; 5) KAIBIK TOyeKeN. KapchlIacThIH 1C-KUMBLTBIH
k=1

Oaraimay: LllaOyeingapasiH cumater (OmapablH OarbITTANYBl MCH
KapKelHABLTBIFEL); OOBEKTIIEPre P, IMAOYBLI 5Kacay BIKTHMAJIBIFHI;

!
[abysL1 skacay pecypeTapblHbIH Kammbl cansl - [ = 4, ; IlaGybin
k=1

JKacayIIbIIapAbIH {hk } pecypcTapblH 00BEKTIICP OOWBIHIIA BIKTHMAT

Geny. Makcattel QyHKIMS KayinTepAi icKe achIpyAaH KEeNTipiareH
3ananabpl FaHa eMec, COHBIMEH Karap, 6acka mamanapisl aa oinaipe
amagel.  MpeIcanbl, KOCBIMINA MbIHATAPABI E€CKEPYre OOmabl:
aKMapaTTaHABIPy OOBEKTICIHACTI aKNAPATTHIK PECYPCTAPABIH JKAIIbI
IIBIFBIHAAPEL; AKNapaTTaHABIPY OOBCKTICIHACTT aKmaparThl KOpFay
KYpasigapblHA HHBSCTULMATIAY AAH TYCKCH Hal1a, HHBECTULHSIAP AbIH
peHtabenpaimiri koHe T. 6. (2.7) QYHKUMACH VIOIH OHTAHTBLIBIK
KPUTCPHHIH KOJAAHY HYCKANapbl FCHETUKANBIK AITOPUTM KOIAAHY
TYpFBICBIHAH MYMKiH. KockiMma maprrap eHri3imyl MyMKiH, aramn
alTKaHJ2, KOPFAHBIC YKAFBIHBIH PECYPCTAPBIHBIH MOIIICPIHE HEMECE
o(h,d) OOMBIHIIA. v(h,d) TOYCIMUTIKTEPAI aHBIKTAY KE3IHIC Keaecl
oinap eckepirai. CoTTi mAOYBUIABIH BIKTHUMAABIFB  [TA0Y BB
JKY3€re achlpy /i IIBIFBIHAAPBIHA TIKCICH MPOHMOPLUOHATIBI JKOHE
OOBCKTIHI KOPFAyFa KYMCATIATEIH ¢ MIBIFBICTAPFa KEPi MPOMOPIIHO-

Hanael. Conapiktan v(h,d)-ra kipeTin h,d aldHBIMATBLIAPHL 7 =/ o
KaTbIHAChHI peTiHae cHeal. JKaz0ansl azaiity yiriH KeuOip karaiiap-
1a 013 d = const ACT ajaMbI3 K9HE V(F) TOYSIALIITIH /1 CATBICTHIPMAIBI
mama JeI KapacThipaMbi3. v(h,d)- ToyeIAUTIKTEPl KeeCl mapTTap sl
KaHAFATTAHIBIPYBI KEPEK:

,,:hd_>0’ v(h,d)— 0  KOHE r:hd)—>oo,v(h,d)—>oo.

Colikecinmme, 613 y = (%) KaOpLIAAMMBI3. By maptrap Typaiy qope-

JKEJTIK MeH KOpHEeKi PYHKIUAIApEIH KaHaraTTanaeipagsl [64, 120-0.]:

v(h,d):% ) (2.8)

v(h,d)=1-e"", (2.9)

58









KOPCETKIIMTEPl MCH OJIAPAbl CATHII ANy, KBI3MET KOPCETY, KAHFBIPTY
LIBIFBIHAAPBIHBIH KepceTkimTepi. Exi Toyemaimkriy e gopmacer yrcac
CKCHIH ©CKCPC OTBIPHII, OJIap KOFAphIAA aTajFaH >Karaaiaapiasl
KAHAFATTAHIBIPATHIHABIKTAH, OOJalmaKkTa KOPFAHBIC PECYPCTAPHIH
aaanTHBTI 06y eceOiH ey iH FTCHETUKANBIK ANTOPUTMIH OPBIHAAY
KE31HAC KapanaibiM ONIIeK-I9PEeKETIK (YHKIHIAPHI KO IAHBII b
(2.8). n=1 -ge Oy OeMIIeK-ChI3BIKTHIK TOYEAALTIKTI Olnnipeai. Erep
n>1 6onca (GpyHKUMS OOIIICK-CHI3BIKTHI EMEC.

n=1[-1e ocaIABIKTAPAbIH OOMIICK-ChI3BIKTHIK (DYHKIHSIAPHI AKMA-

PatThI KOpFay KyparaapbiHa skayan depenl, onap yIiiH % <1) Gac-

TaIKbBl KE3CHACPAC AC MHBECTHLMS camy HoTmke Oepeni. Meicamsl,
MEPUMETPAI KOPFAyFa, JKAJIFAH JJICKTPOMATHHUTTIK COYICICHY JKOHE
kegeprinep (II9MUH) apranapsr apKeliasl Tapan KETyAeH KOPFayra
JkoHE T.6. OalimaHBICTHI MIAPATApABl CHII3Y aKmapaTTaHabIpy 0OBEKTICI
KayInCI3AiTiHIH KBl A9PEIKECIHE OH acep eTel. beamek-ChI3bIKTh
emec n>1 Oonca GyHKUMSLIAP KYPACT TCXHUKAIBIK aKMApaTThl KOPFAY
KYpaAapbIHBIH OCATIBIFBIH CHIIATTAlAB. MbICasIbl, KPHITOrPaHsIIBIK
kydenep. Kinr »xoranran (Hemece Oy3bUTFaH) HEMECE KPHITOrpadhHsUIbIK
ANTOPUTMHIH OCAJIBIFbl AHBIKTAIFAH COTKE ACHIH HWHBECTHLIHSLIAP
cany HOTHKE OepMeH i, OCHI COTTCH KSHiH KPUITOKYHEHIH OCATABIFBI
KYpT aptaabl. Com CHAKTHI, BUPYCKA KAPChI KOPFAHBICTHI KOHE BUPYCKA
Kapchl OaFmapraMaliblK KaMTaMackl3 €Ty OazanapblH JKYyHeci3 sKaHapTy
Ja JKYWCHIH OCATABIFBIHBIH 6CYIHE OKETyl MYMKIH. /7 IIAMAChl HCFYPJIBIM
YIKeH 0oJ1ca, kKeaepri madysLIaapFa 0Cal eMEC MEKTI MOH COFYPIIBIM
yikeH 6onaabl. COHBIMEH KaTap, KOPFAHbIC MKAFbl MCH Ia0YbLIAAY IbIIAP
PECYPCTApPBIHBIH aPAKATHIHACKI IEKTI MOHHEH ACKAH KE3JC 6Cy aiMarbl
COFYPIIBIM TE€3 aPTAbL.

KoadduimentTi aknaparranapIpy 00bEKTICIHACTI TAOUFH KAyINCI3IIK
petinae TyciHaipyre 6omansl. MbIcassl, TUNTIK YChIHBIC - Oacka Oen-
MEJICPMEH IPresiec SCIKTEPI KOK JKOHE OachaigaKTap MCH LIBIFY CCIK-
TEPIHCH anbiC OPHATIACKAH JKEKE OOIMeTepAcri MarbiH KEILIEPaiH
cepBepiik Oenvenepin kadapikray. CoHmal-ak, cepBepiIik Oenmeepre
KOJI JKETKI3¢ aJaThiH aAaMaap TOOBIH MICKTEY YCHIHBLIAABI XKHE T.0.
Hereamen, Oy ycelHBICTapAbl Oopi Olpaeit opelHAal GepMEHUTIHIH
MoibIHAAY KepeK. (2.8) sxoHe (2.9) makcaT pyHKIusnapapl KaObL1aaM
aJaTHIH MIEKTEP MEH PYKCAT ETINTeH MOHACPAL AHBIKTAY YIUiH IMIOFBIP-
JAHABIPBIIFAH aKNAPATThI )KUHAY JKOHE TanJay Tauam eTineai. MyHnai
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AKMAPATThIH KO3l - aKHIapaTThIK KAYINCI3AIK KOHE KHOCPKAYIMCI3AIK
cajajapbiHa KATBICTBI ecentep. MpIcaipl, KOMIAHHUSHBIH KOJICMIHE
OalIaHBICTBL AKMAPATTHl KOPFAyFa aKMapaTThIK TCXHOMOTHLIAP
oromxetiHiH 1%-aan 30%-Ha AeliH KETEAl, 4l aKIapaTThIH KOFAIY B
0-man 4%-ra AciiHrl AWama3oHAA KOJAHIBI ACT CaHAIaAbl, OyFaH
kocemMina 20%-aaH actaM aKmaparThiK aKTUBTSPALH xkoramysl 60%-
Fa JCHIH KOMIIAHUSHBIH KYJIIBIPAYBIHA KOHE OAHKPOTTHIKKA JKEICIl
[10. 188-6.]. Herisri ecem KOpFaHBIC TYPFBICHIHAH MICIIIM Taly
OOFaHABIKTAH, OCAIABIK (QYHKIESICHIH (2.8) Kejaeciaei yChiHyFa

Oomaer:
= M) (2.10)

MYHOAQrbl )y = %

Tayenninikti Mmoaenpacy HoTwkeciHae (2.8) xone (2.10) colikecin-
mie 2.2, 2.4 sxone 2.3,2.5-cyperrepac KepCeeTireH. ' —> 00 -1¢ alblHFaH
rpadUKTEPACH # KOHE ¢ KOpceTKimTep OOHBIHINA KOpPIHEAl >KOHE
KHCBIKTBIH MIIIHIHE 97ICI3 oacep ereai. by KUCBIK 7 koHE a Ke3
KEJITCH Typae 0oJica aa OlpITiKKe aCHMIITOTHKABIK >KAKbIH IAHTHIH AbI-
FeIMCH OaiinaneicThl. 0 < 7 <1 -A¢ 7 1mamMackl, HETI31HCH, TOHEC MIITH-
re, an a - abcnucca OCIHEH YKOFaphl KUCHIKTBIH KOTEPLny OHIKTIriHE
acep eTenl.

M KOHE ¢ MapaMeTpiCpAiH Toyeanimik ¢opmaceiHa ocepi (2.10)
2.3, 2.5- cypeTTepiHAe KOPCETUINSH. /7 MapaMEeTPAIH 9CePl HETI3IHCH
d < 16acranks! aiiMakTa kepineai. 7 < 1-ae KUCBIKTapAbIH JOHECTIr
TOMCH, 7 > 1 -Z1¢ >koFapbl OArbITTAIFAH. ¢ TAPAMETP a0CIIUCCA OCIHEH
JKOFapbl KUCHIKTAPIbIH KOTCPLIY OUIKTITIHE 9CEP €TCAl. ¢ IIaMaHbIH
6CYIMEH OCaJIBIK a3asbl XKOHE KUCHIKTAp ToMeHre tyceai. bemmex-
CBI3BIKTHIK (PYHKIWMSIAp aKmapatTsl Kopray KypamgapeiHa (d =~ 0)
facTanKpsl HHBECTHLMIAD (YHBIMAACTHIPYIIBIIBIK, HHKCHEPTIK-TEX-
HHUKATBIK iC-IIapaiap MCH TEXHUKATBIK aKIAPATTHI KOPFAy KypaiaapbiHa)
OCAIABIKTEL MOHOTOH/IbI TOMECHICTYTE KOHE HYKCAHHBIH a3aI0BIHA OKE-
JCTIH MAaTCPHAILABIK JKCTKI3TIITEPAC CAKTAIATHIH AKIAPATThIH O0CaI-
JBIFBIH CUITATTANAbl. Opi Kapall ¢ yurraiiraH caliblH, aKHapaTTsl KOPFay
KypaJJapelHA aKiia cajy TUIMILmri TemeHaewal (Oy1 madaaHbig
HIEKTI HOPMACHI TYPAIbl SKOHOMHKAIBIK 3aHFA OAHIAHBICTHI).
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Bemmex-cr3biKTH emec (7 > 1, 3, 4-kuceikrap, 2.2-cypet) GyHK-
LUSUTAp KEACPTiHI CHCEPY YLIIH alTapIIbIKTal PecypeTapasl xKyMcay
KaKeT OONAThIH KOMIIBIOTCPITIK XKYHEACPAC aliHAIBIMAAFE aKNAPaTThIH
KACHETTEPIH KepCceTeai. 7 KepceTkituiHiH (2.8) apTysl €CEOIHEH ChI3BIK-
TBIK €MEC 6Cy Ke31Hae V(h,d)-KUChIK HhICAaH OOUBIHIIA CATHIFA KAKBIH-
nmarael. JKytieHi Oy3y VINIH alTapibIKTal PeCypcTap KaKeT OOFaH
Ke3Je, MyHIaH TOYEAUTIK AepekTepal mudpaayasl KoIaaHy Ke3iHae
Oalikanmagpl, COOaH KEUIH aKmaparTelK KAaylnTepAi ICKE achlpyJaH
KENTIpLIreH 3aman kypt apragel. 0 <z <1 kesinae (2.8) ¢yHKims
akmapaTThiy abakicezaa 60IFaH Kayin-KaTepAiH ocepine OeHIMILNITiH
cunarranapl. Kesnelcok kayinmepre, MbICANbl, TECPCOHATIBIH KadlIeT-
ci3airi, >kaOABIKTBIH ICTCH LIBIFYBI KOHE T.0. MYHAAH >Karmanmapaa
aKHapaTTHIK PECYPC HECIHE MadybUTAAYIIBIIAP PECYPCTAPABI JKyMcaMakt
3WSIH KENTIPUINeH. Op KYHE YIIiH a,b,n napamMeTpaepal TAaHAAY MAHBI3IbL
ecer 00JbIn TAOBLIAIBL. ¢,b,7 TAPAMETPICPAIH [IAMACHIHA TCXHUKAJIBIK,
TEXHOIOTHSUTBIK, YHBIMIACTBIPYIIBLIBIK, KYKBIKTBIK, MOPAIIbIBIK-3THKA-
JIBIK XKOHE (PU3HKATIBIK AKIAPATTHIK KAYINCI3AIK IIapaIapsl ocep €TCAl.
Ocsl mapanapasiy 6ip GemiriHig ocepl MOHOTpa(UIHBIH Keecl Tap-
MAaFBIH/A JKOHE KeTeCl TapaynaphlHAa CIKEH-TEKEeH KapacThIPhIIAIbL.
CorTi mwadyblT BIKTUMAJABIFBIHBIH IA0YBLT MEH KOPFAHBIC PECYPC-
TapbIHBIH apPaKATBIHACKIHA TOYEIALTIK (hOpMackiH Oenriiey ecerl ote
KYPACIL KOHE Op HAKThI XKyHe yiiH Oejek memrinen. ToyenaimkTig
avikprH Typi (2.8) capanramanbik Oaraiay HET131HAC HEMECE CTaTHC-
THUKAJIBIK JCPEKTEP HETI31HAC OCMriNeHE ],

AKmapatTel KOpFay Kypaagapbl Kypy >KOHE aKNapaTThIK KAYICI3aiK
CTpPATETHACH MEH CAsCATBIH KOCHAPNAy KE31HAC HAKThl aKIaparThl
KOpFay KYpaiaJapbl CpPEKIICTIKTEPiH €CKEPEe OTBHIPHIN, MAKCATTH! (PYHK-
LUSHBI OHTAWIAHABIPYIBI OPBIHAAY MaHbI3AB. Kopray TapambIHBIH
pecypcTapsiH xkolanay HeMece 0oy CaThIChIHAA OACTANKBI MapamMeTp-
aepai Oaranay Ke31HIETI KaTe aKMapaTThIK aKTUBTEPAIH alTapabIKTai
JKOFAJIyBIHA OKENE L. V(/,d)-aaplHFaH MOHASP MUHHUMAIIABI HOTHIKETS
Kemnaik 6epe anMaiThIHIBIFBIH CCKEPEMI3, OMTKEHI PYKCAT CTIIICH
MOHACPAIH IICKAPACHl CPIIK HYKTCHIH OOJYBIMECH JKOHE OCpiNreH
TEeTe-TCHAIK HYKTECIHCH COFA HEMECE OHFA AYBITKYBIMEH AHBIKTATIAbL,
2.1, 2.2 xxoHe 2.5-cyperrepal KapaHpi3. MyHmal aybITKy MICKCI3
LUKIIIK MPOLECKE OKENEeAl, OHAA CIIKAHAAN KOPFAHBIC CTPATCTHSCHI
TypakTel HoTwkere kemamik Oepmeiini. CoHpadi-ak, a mapameTpi
MaKcaTThl (PYHKIUSIHBIH OHTAMIIBI 9CCPIHE alTapIbIKTAlN 9cep CTETIH-
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acelpbUIaabl. PecypeTapaplH KQKETTI CaHBIH JKOHE ONapabl OOBEKTLIED
apaceiHaa Oenyai alkeiHAANTEIH (2.8) skoHe (2.9) makcar QyHKIuUs-
map OeTTepiHACrl JKYMBIC HYKTECIH TaHIAY KPUTCPHMI MbIHAIAH
KOPCETKIIITEPAl KaMTaMachi3 €Ty OobIl TaObInansl, 2.3. xoHe 2.4-
CypeTTepal KapaHbI3: Oip KaKThl KApaMa-KAHIIBUTBIK YIIIH - AKIAPATTHIK
pecypc IIBIFBIHAAPEI MCH OHBl KOPFAVFa ApHANFAH LIBIFBIHIAPABI
OIPIKTIPETIH YKANIIBI IIBFBIHAAPIBIH MUHIMYMBI, €Ki YKAKTBI JKaFaai1a —
JKQTIBl AMJaHBIH MAKCHMyMBI (aKmapaTTbl KOPFay KypangapbsiHa
HMHBECTULMSIAP CATYJaH TYCETIH MaHIaHbIH COMACHI YKOHE KOPFayIIbI
Tapan yiiH mabysijaynbl Taparn Typatbl akmapaT anyAaH TYCETiH
maiaa HeMece CHMMETPHSUIBI — aKNAPATTAHABIPY OOBEKTICIHE MIA0YBIT
JKacay KypajaaapblHa HWHBECTULMSAIAP CATyJaH TYCCTIH MaHTaHBIH
JKOHE KOPFaHbIC TapaOs! YIIiH MAOYBII KacayIIbl TAPAIT TYPaITbI aKa-
paT alyJaH TYCETIH maiga Typassl aknapar). OHTaiIbsl CTPATCT s HBL
1CKE aCBIPYABIH CCHIMIUTITIHE KOCHIMINA TAJIANTAPAbI CAKTAY APKbLIbL
KOJT YKETKIZUIECAl: )KYMBIC HYKTECI KOPCETUINCH IapTTap OPBIHAAIATEIH
ApaJIBIKTHIH IICKAPACHIHAH OipInaMa KAIOBIKTHIKTA OOIybI, COHBIMCH
KaTap >KYMbIC HYKTCCIHIH MaHbIHAA OOBEKTIICPACTI PeCypCTapably
OHTAMNITBI APAKATHIHACKIHAA AaUTAPIBIKTaH e3repicTep O0mMaysl KEPeK.
Ocpl >xaraalimapapl KAMTAMACHI3 €TY KOKETTI PECYPCTapAbl AaHBIKTAY-
Fa MYMKIHZIK Oepeai, CalbIll KEITCHAE, aKNapaTThl KOPFay Kypaigapsl,
Oy akmaparTaHAbIpy OOBEKTICI YINIH OHTAHIBI aKHapaTrThl KOpFay
KYPaJgapblH KypyFa *KOJ aIiaibl.

2.2. KuGepHeTHKAIIBIK KAYINCI3IKTI KAMTAMACHI3 €Ty JKOHIHIer|
2K00aJIaApabI ICKe aChIPy MPOLECiHAE KOPFay TapanbIHbIH
pecypcTapbit 061yl OHTANHIAHABIPY €CEeliH LIeNIyre APHAJIFAH
IF¢HCTHKAJIBIK aJITOPHTM

MownorpadusabiH OipiHIN TapaybIHAA KYPri3UITeH Tangay HOTH-
JKECIHAC TEHETHKABIK ANTOPHUTMIACPIIH PECYPC MOMIICPIHE KOMBLIFaH
TaHAAY MEH IICKTeYICPAIH KOl KPUTCPUHIILIIT XKaF AalbIHAA PECYPC-
Tapapl OenyAl OHTAMIAHABIPY CCEMTEpiHAeri OipKaTap MaHBI3ABL
APTHIKLIBIIBIKTAPHI AHBIKTAABL. BipiHINI1EH, TCHETUKAIIBIK AITOPUTM
JACTYPJIL 9AICTEPACTIACH 1346y KEHICTITIH HYKTCACH HYKTEre Oipi3ai
KapacThIPyIbIH OPHBIHA, Olp YaKeITTa OIPHEIIE MEIIIM HYCKACHIH KaTap
KapacThIpagel. byl TOCII KIACCHKAIBIK OHTAWIAHABIPY OAICTCPIHE
TOH KeMIILTIKTEPALH Oipl OOIBIN CaHATATHIH MAKCATThI (DYHKIHSIHBIH
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JKEPTUTIKTI SKCTPEMYMBIHA TYCII KAy KaymiH alTapibIKTal azaiTazpbl.
Hotmwxecinae sxkahaHAbIK OHTARITBI IISITIMIE KOJI JKETKI3Y BIKTHMAJTIBIFBI
JKOFapbIaiasl. EKIHINACH, FeHETHKATBIK ATTOPHTM SKYMBIC OapbIChIHAA
KOCBIMINA KOMEKII1 aKmaparTsl Tanan eThneial. SfHu, ecenTi memy
KE31HAE TCK KaHa MaKCATThl (DYHKIMSIHBIH MOHICPI KIHE 131y KEHIC-
TITIHIH HapaMeTprepl naiaanansiiaasl. byn epekienik anropurMHig
€CENTeY KbLIAAMIBIFBIH APTTHIPBIN, KYPACTl CSCCHTCpPAl IMICIIYAC
VaKbITTBIK THIMALTIKTI KaMTamMacel3 ereal. Epexine karmai petiHae
TEK CPKIH HYKTCAC MAPAMETPICPAIH KOHE MAKCATThl ()YHKLIUSHBIH
PYKCAT €TIITCH MOHACPIHIH YKUBIHTBIFBIH €CETIKE ATy KQXKCTTIIIr aTar
otinieal. YINIHINIACH, TCHCTUKAIBIK AITOPUTM KAaHA IICHIIMACPAl
KAJBIITACTHIPYAA BIKTHMAJIBL Cpekenepal (MyTamms, KpOCCOBEp)
KOJJAHYMCH KaTap, Olp IICHIIMHCH CKIHINICIHE OTY KE3IHAES ACTep-
MHHZEIITCH EpexKenepal Ae naiaananansl. MyHIal Tocin Ke3AeHCOKTBIK
[ICH ACTCPMUHHU3M 3JICMCHTTEPIHIH YHICCIMALTITIH KaMTaMachl3 €TiM,
OJIAPJABIH KEKE-KCKE KOJINAHBLIYBIHA KaparaHa oaAcKaiiaa THIMAl
HOTIDKETE KOJI JKETKI3yre MyMKIHIIK Oepeai. TepTiHIIIACH, TCHETUKAIBIK,
AATOPUTMACPAIH Tarbl Olp MAaHBI3Abl APTHIKIIBLIBIFEL — OJAPABIH
OcitiMaerimTiri. [3aey mpouecinae apaibik MEIIMICPIIH CanacbiHa
OalIaHBICTHI TIOMY LM KYPAMBIH Y3AIKCI3 ©3repTy MyMKIHAIT Gap.
By e3repmenti sxoHe Gerici3 opTa JKaFgainapeiHAA Aa THIM/I [SITM
Talyra >karaai xacanael. COHBIHAA, TCHETUKAJIBIK AJITOPUTMACP KOI
KpUTEpHIT ecenTepAl memyae oMOedan kypan Oompinm TabbIIAgbL.
Oumnap 6ip yaxprTTa OipHEIIE MAaKCATTH (PYHKIMAHBI OHTAHTAHBIPYFA
MYMKIHAIK Oepei, an Oyi1 ©3 Ke3eriHAe pecypeTapasl Oy JiH Kypaei
JKaFAaiIapeIHAA HEFYPIIBIM YTHIMIbI HOTHKETICPre KOJ KETKIZYTS JKOJ
amaael OchlIaiing, TCHETHKANBIK ATOPUTMACPAIH ATaFaH apThIK-
LIBLTBIKTAPBI ONAPABI KHOCPKAYITICI3AIK, AKNAPaTThl KOPFAY 3KOHE PeCype-
Tap/BI 6ac1<apy CHSIKTBI Kyp;[em mynenep;[erl memiM Kadbiiaay
MIHACTTEPIHAS KOJAAHYABIH THIMALITH mojenacual. Korapeiaa
ANUTBIIFAHAAPABI €CKEPE OTHIPHIT, MOHOTPA(GHSIIBIK dKYMBICTBIH OCHI
OemiMIHIC aKNaAPaTTh KOPFay Kyparaapsl IbIFEIHAAPBIHBIH 3KOHOMH-
KQJTBIK OPBIHIBLIBIFBIHBIH KOPCETKIIITEPIH AHBIKTAY KOHE O0BEKTLICD
apachlHAA KOPFAHBIC JKAaFbIHBIH PECYPCTAPBIH JANTUBTI KakTa Oemy
KQKET OOJIFAH JKaFAaiiaa OHTAMIBI MICIIIM/IL 1348y YIIIH FCHETUKAIIBIK,
aJITOPUTM CHUHTE31 €CETIC] IIeIIine .

['eHeTHKATIBIK ANTOPUTMHIH JKYMBIC IPUHLUI TAOUFH 3BOTIOLAS
MCH MHOMYJISILIUSIBIK TCHETHKA MECXAHU3MACPIH MOACIBACYTC HETi3-
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nenreH [76]. I'padukamblk Typae reHeTHKAIBIK ATOPUTM SKYMBICHIHBIH
CcXeMachl 2.6-CypeTTe KOPCETUITCH.

MoHorpadusUTBIK JKYMBICTBIH OCBHl OOMIMIHACTI @4 TapaMeTprIepal
AHBIKTAY YIOIH FCHETHKANBIK aTOPUTMAL aKNaApaTTaHabIpy 0OBEKTICI
KHOCPHETHKAJIBIK, KAYINCI3AIrH KAMTAMAChI3 €Ty KOHIHICT k00aIap bl
ICKE acelpy MPOLECIHAEC KOpFay TapamblHBIH PECypCTapbiH Oemyai
OHTANIAHABIPY ECEMiH IICIY YINiH Naiaanany YCeHbIaas. Pecype-
Tapab! Hery kediHece OYPBIH KOPCETUITCHACH aKNapaTThIK PECYPCTAPABIH
OCAIIABIFBIHBIH MaKcaT (PYHKUMSACBIHBIH TYPIHE 9Cep CTETIH a,b,n,
mamanapasl ankeiHAaael (2.10). TeHeTHKATBIK aaropuT™ Kejecl
TEPMHUHOJIOTUAMEH KyMbIC icteiiai [70, 16-6.]:

XpoMocoma — TYKbIM KyalalThIH aKMapaTThIH TACBIMATAAYIIBICHL.
XpomocoManapablH JKUBIHTHIFBL (9P XpOMOCOMA YIOIH MaKCATThI
(YHKUMSHBIH HeMece MakcaT QYHKIUS MapaMeTpiHiH MOHI Oap) xKeke
JApaKThl CUNATTARABI. XPOMOCOMA FCHACPACH TYPAIbL.

Il'enaep — TyKpIM KyamalTBIH akmapaTThl KOATAY BIEMEHTTEPI.
AxnaparTsl OUTTIK KOATAY TCHACP PEeTiHAEC MalAaTaHbLTYbl MYMKIH
(stFHM, OUTTEPIIH KOMETIMECH MaKcaT (DYHKIHSHBI CHITATTayFa OONaabI).

Hapak(Oco0r) — xpoMocoManapabiH kuHarsl. Jlapak — Oy reHe-
THUKAJIBIK AITOPUTM KOJIIAHY KE31HAC MaKcar (hyHKLHS MOHIH 13 HTIH
MapaMeTpIiep JKUBIHTHIFHI.

HapakreiH skapaMabLIBIFEl — OYJT MakcaTr ()YHKLHSHBIH KAKCTTI
MOHIHE KATBICTBI OCHI NAPAMETPIICD JKUBIHTHIFB! YVINH Makcar QyHKIMA
MOHI.

I'eneTuxansik anropurm apekeri [70, 22-6.]: XpomMocoManapasiH
facTankpl MOMYSALIACHHBIH TCHEPALMACH — Ke3ACHCOK TaHAAIFaH
MakcaT (PyHKIUSI MOHACPI.

Cenexuust — keOCHO YIIIH €H JKaKChl OeHIMALTIT Oap AapakTap bl
taHaay. TaHgayael Makcat (GYHKIHS MOHI OOMBIHINA CYPHINITAY ACT
Tyciaipyre Oonaaet. Keke aapaxrapasiH OCHIMACTY MOHI HSFYPIIBIM
JKOFapsl 60JIca, OIapAbIH aTa-aHAJBIK FeHACPA1H KeIecl YPIaKkTapbiH-
Ja IMAFBLUIBICTBIPY JKOHE MYpParepiaik MYMKIHAITT COFYPIIBIM KOFAPEI
6omaasl.

Kpoccosep (Hemece KpocCHHrOBep) - WarbLTbICTRIPY. Keaaehcok
TYpAC ara-aHAJapAbIH XPOMOCOMATIAPBIHBIH OWUTTECPl apaChIHIAFBI
Y3UIy HYKTECI TaHAANAIBL. Y 31Ty HYKTEIEPl — XKOIAAFH! iprenec ourrep
apachIHAAFE! OemkTep. ATa-aHaANBIK KypsutbIMaap Oenrim Oip yakeITTa
€Ki CerMeHTKe OemiHenl. OPTYpni ara-aHanap AapaKTapbIHBIH THICTI
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a,n mapaMeTpACpAl aHBIKTAY MPOLECIHAC YTHIMIBLTBIK KPUTCPHI-
JICpIH KeneciaeH cunarrayra 6osaabr;

Fk:ZZIfE,,-kX,.jk 3 max, (2.11)
i)

myama k=123 2.l-kectene ONTHMAIIBUIBIK KPHTCPHIUICP] YIMH
(k =1 (barmapnamanbik KamMmTamacei3 ety ymin), k = 2 (UM), k =3
(ILTA);

I ;= KHOCPKAYITCI3AIK KOHE aKMAPATTHIK KAYIMCI3AIKTI KaMTaMa-

ChI3 €TY KOHIHJAET k00aTapABI ICKE achIPy MPOLICCIHAC KOpFay Tapa-
MIBIHBIH PECYPCTapbIH OONMyAlH TAaHAAN ATBIHFAH OHTAMIB HYCKACHIH-
Jarbl 0ACBIMIBIK (MAHBI3ABLIBIK) (2. 1-KeCTeHI KapaHbI3.), ZIJ. =1;

i=1(A4),2(B),3(C),4(D),5(E) — >XYMBIC TYpPIEpi KYMBIC Ti30e-
ciHeH kepiHic (l-kecTeHI KapaHpI3, aKmapaTTaHABIPy OOBEKTICI
CPEKIICITIKTepiHE OAIaHbICThI ©3repyl MYMKIH);

j =1 MKII ywin, j=2 aknmapartelk pecype ymiH, j =3 BIII
yiH, j=4 OUI ymin (2.1-xecte) — akmaparrasabpy 0OBEKTICIHE
AKMAPATTHIK KAYINCI3AIK MCH KHOCPKAYITICI3AIKTI KAMTaMaChl3 €TCTIH
Kapakar ICH [apaiapra HHBECTHLMSIBIK CATBIMIAPABIH (pecypcTap-
JBIH) TYPIEpI;

AxmapatTaHapIpy OOBEKTICIHE aKIapaTThIK KAYiICI3Aik IeH KHoep-
KayInCI3AiKTI KAMTaMacChl3 €TETIH KApaykar MEH [Iapanapra MHBECTH-
LUSUTBIK CATBIMIAPABIH (PECYPCTapAbIH) TYPICPI;

X, — aiiHbIMansL, erep 2. 1-kecreaeri Ti30eAer1 i dKYMBIC j HHBEC-
THLFSUTBIK, CTTBIMAIBI ICKE achIpy VINiH naiaananelica, 1-re eH. bon-
maca, 0-a1 KaObLTIARMBI3;

Ey — k OHTAMNBLIBIK KPUTCPUHTHI KAMTAMACHI3 €TETIH j HHBECTH-
LUSUTBIK  CalbIMABL ICKE achlpy YVIOIH OpbIHAamaTeiH 2.1-kecteaeri
Ti30eaeri i JKYMBIC TYPICPiHIH THIMALIITT ;

S—an NapPaMETPJICPIIH OHTAMIBI MOHIHE KOJI JKETKI3Y.

AKOapaTThIK KayInCI3AiK jKOHE KHOCPKAYIMCI3AIK CaNaChIHIAFbI
>ko0amapAbl ICKE ackipyFa KOMMaHusAAa (KacinopseiHaa) Oap OemiHeTIiH
pecypcrapra mekTeynepal OvLtaiima oepyre Ooambr;

O=>>11,-X,<4, (2.12)
i

70



MyHJA [, — k OHTAMIBLIBIK KPUTCPHIATE KAMTAMAChI3 CTCTIH I TYPIH-

JCT1 JKYMBICTAPABI OPBIHIAYMCH OaiIaHBICTHI j PECYPCTAPIBIH IIBIFBIH-
Japbl (HEMECe S€HOCK CBHIMBIMIBLIBIFBI); AJ. — k OHTAWJBLIBIK KpU-

TEPUHTHI KAMTAMAChI3 €TETIH § TYPIHAETI dKYMBICTAPABI OPBIHAAYMEH
OalyIaHBICTHI j PECYPCTap bl HHBSCTHLIHMSIAY OOHBIHINA HICKTEY .

Ecenti ey i KYphITbIMBIH QHBIKTAUTHIH HICKTEYICP (HEMECE
memiM MarputanapeiHaarel 0 skoHe 1 MOHICPIH KOKO) TOMEHAC
CHUIATTAJIFAH.

lextey (2.13) k -oHTAWIBLIBIK KPUTSPHIAL YIIIH aKIAPATTAHABIPY
OOBEKTICIHAC AKMAPATTHIK KAYIMCI3AIK MEH KUOCPKAYINCI3AIKTI KaM-
TaMachl3 €TETIH j pecypcrap GarblThl OoiibiHIIA 2.1-kecTeneri Tizoere
CoHKeC i KYMBICTAPABIH €H OoaMaraHaa Olpeyl nmaiinaTaHbLIaTHHBIH
Oingipeni:

> X, =L (2.13)
i

lexrey (2.14) k£ OHTAWABLIBIK KPUTEPUH] YIIIH { TYPAIH AKYMBICHI
KE3IHAC j pecypcrap Kem JAereHae Oip peT maiiiaTaHblIATBIHBIH
Oingipeni:
> X, =l (2.14)
J

Hlextey (2.15) j pecypcrapasl OenyaiH KE3 KEITCH OarbIThI
OOHBIHIIA / TYPIHAETT JKYMBICTAPABIH Ke3 KEIAreH Oarbitta £
OHTAMNBIIBIKTHH ¢H OonMaranaa Oip KPUTCPHUHiIH KATBINTACTHIPYFA
KATBICYBI THIC IETCH] OLIAIPE L

> X, =1 (2.15)
k

Ecentin oCBl TY:KbIpBIMBIHAA OHTAMIBI IHemiM Tady mpodaema-
Japbl KEJICCIACH:

1) ecen kem kpuTEepUIii;

2) (2.13)-(2.15) wmekreyaepaiH TYpiHe OaMIAHBICTHI OHTAMIBI
memMaepal 13aeyain Oenrimi omictepi ThiMmciz Oomaapl HeMece
KONTEICH CCEITEY PECYPCTaphlH KAKET eTeai. Mbicabl, KOPFaHbIC
O0OBEKTIICPl YIIIH aKHapaTTHIK KayiICI3miK >KoHE Kubepkayimcis-
JIK KYPaIAapbIHBIH OHTANIBl KYPaMbIH 13[€Y €CCHTCPIHAC KCHIHCH
KOJNJAHBIIATBIH OyTakrap MeH mekapamap oxici [71] (muckperrti
OargapaaManayJblH KOMOWHATOPIIBIK 9/1C1) YKIMAL 1IIK] KUBIHAAPFA
(TapmakTay A€m aTaJaThiH) PYKCAT CTIANCH IICHIIMACP >KUBIHTBIFBIH
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JoHekTi Typae Oemyre aekiH azaiTaasl. [niki KUbIHAAp YINIH COHKECIHIIE
Oaranap (mekapanap) ecenteneai. by, caiibin KenreHae, €CeNTIiH IS~
MIH aHBIK KAMTBIMAWTBHIH 1K SKUBIHIAPABI KOKOFA MYMKIHAIK Oepeal.
Aunadima, (2.13) - (2.15) wekreynepae TeHci3aik oenriiept 6ap. COHABIK-
TaH TAPMAKTATY CPEKEIICPIH HAKTHIIAY YKIHE 111K KUBIHAAPABIH [ICKapa-
JIapbIH €CEITEY KUBIH HEMECE MYMKIH eMec. MyHmaii naibIMaayAbl OChI
KOI KPUTCPHIUTT €CENTI LICHIYTIH 0acKa SAICTCPIHE COUMKEC KENTIPYTe
Oonanel. YKorappiia alThUFAHAAP B! €CKEPE OTHIPHIT, SCENTIH IMICIIIMIH
13aey aaropurmi petiHae (2.11)-(2.15) rereTrrabIK aTropuT™MIi KOTAAHY
YCBIHBLIIBL, 2.7-CypeTTi KapaHsI3.

bennvan—3ane npuUHIMNIHE HET13ACATCH MICINIMHIH TAPTHIMIbI-
JIBIFBIH €CCNTEH OTBIPHIN, TCHCTHUKAIBIK AITOPUTM KAJIIBIIAHFAH
cxemachl 2.7-CypeTTe KOpCeTUITCH.

JKyMBICTBIH OachIMABLIBIFEL CAPANITAMAIIBIK KOJIMCH, MBICATIBI,
aKMapaTTaHABIPY 00BEKTICI AKMAPATTHIK KayimcI3aiK KaF T aibIHbIH
ayauTI HETI3IHAS KepceTiyl MyMKkiH. Hemece alropuTMHIH KYMBIC
KaOlIeTTIIIriH TeKeepy yiniH. Meicansl, 2.2-kecTeaeriacH.

PecypcTap/pl akmapaTThIK Kayirici3aik skame kudep- | baceimapik (B(2) ymiiH akma-

KayiIci3iKk HHBECTUISIIAY TYpPIep PaTTBIK KayiCi3MKTI KamTaMa-
CBI3 €Ty *KyHeciH KeTULIIPY )

AKapaTThIK Kayilci3JiKKe apHaFaH MaTepuan- 0,29

JIBIK YK9HE Kap>KbUIbIK MbIFbHgap (MKIID)

AxnapaTTaHpIpy 0O0BEKTICI aKIapaTThIK Kayirci3 ik 0,28

sKaHe KuOepkayirnci3mik (PA) kaMraMachI3 eTy "KoHIH-
Jieri skoGaapra TapThUIFaH aJlaMU pecypeTap

AxmapaTTaiaplpy 0OBeKTICl aKmapaTThIK Kayill- 023
cizmik xone kubepkayirci3mk (BI1I) camachmmarst
sxoOanap;pl OacKapyFa apHaJIFaH IMIBFbIH/IAD

AxnapaTrTauaplpy 0OBeKTICl aKmapaTThIK Kayill- 0,2
CI37IIK *koHe kubepkayircizmik (OI11) kaMTaMacsI3
eTyre apHajIraH 0acka Ja MIbIFBHIAP

2.2-KeCTe — aKmapaTTaHAbIPy OOBEKTICIHAC JKYMBICTAP JKYPrizy-
J1H OACBIMIBLIBIFBIH 06Ty MBICAJIBI
bizxig ecemimiz YINiH, Kaambl Kargadaa, MOACIb TYPAIH YII

XUI,X y2>X  OHTAMIBI IIEIIMIH TaOyabl KAMTHIBI (OHTAMIBLIBIK

KPUTCPHHUTAPABIH CaHbIHA COMKEC):
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ConpapikraH 013 TEK 7 € [1;5]7 je [1;4] €Kl MHIEKC KAThICAThIH X y
OHTAMIBI IeHTiMAl Ta0y €CeOlH MICIIYTe KOIeMi3,

Op LICHIM TYPAIH CKUTIK MAaTPULACHIH OLIAIPSL;
X1 Xip X3 Xy
Xyp Xy Xp3 Xoy
¢

= X1 X5p X33 X3 ) 2.17)

Xa1 Xgp Xz Xyy

| Xs1 X5 Xs3 Xsy |
MyHZ2 7 AereHiMi3 X - XPOMOCOMAaHbIH HOMIpI xdHE x, =0V 1.
I'eHeTHKABIK QIrOPUTM KOJLAAHY YIIIH X, MOHACPAL CKUIK PETTLIIK

dopmareiaa koaray kepek. lllemimai HEMece CKUTIK MATPHULIAHBI
y3elHABIFEL 20 OWTTIK TI30CKTCH TYpaThlH XPOMOCOMa PETIHIE
enecreryre Oomanst (5*4 emmemal Marpuna).

Cyperte myHaak xa30aHbl KAOBLIIAY AbI BIHFAMIIBI €TY YIIIH KCKE
TonTapAbl 4 OutTeH OeneTiH 00C OPBIHAAP KOJIJAHBLIAIBI.

bipinmi momymsmus Ke3AeHCOK CaHIap TeHEPATOPBIHBIH KOMETI-
MEH acaiaabl. bipiHIm Ke3eHAEe anThl XpOMOCcoMa Kapaiasl, 2.8-cy-
peTTI KapaHpi3. 2.8-CypeTTe KOPCETLIreH 9P PETTUIIK FCHETUKAJIBIK
AJITOPUTM YIIH OACTAIMKBI MOMY/BSILUSHBI KYPANUTBIH ATl XPOMOCO-
MaHbIH 0ipi 0OJIaTbI.

Xi= 1011 0011 1101 0001 1011
Xo= 0100 0110 1101 0101 0000
Xz= 1000 0000 1010 1101 0000
Xa= 0111 0011 0111 0001 1010
Xs= 0101 1010 0010 0110 1001
Xe= 1111 0011 1000 0101 1011

2.8-cyper. | eHeTHKAIBIK aTOPUTM YIIIiH GacTarKbl IO IS M CXeMachI
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I'eHeTHKATBIK aMTOPUTM iCKE achIpy OapbICBIHAA KOMAMIIBI ICIIiM-
JSpAl TaHIAyAa OHTAMIAHABIPY ©CCIH KO YIIH opdip MyHIal
LICIIIMHIH >KapaMIbLIBIFbIH Oaramay Kaxker. bemiHreH pecypcrapra
HICKTCYNCP, COHAAH-aK, OHTAMIBI HOTHXKEICPre KON JKETKI3Y aHBIK
eMec Jaen caHarmbr3. KoMmaHusapsiH pecypeTapabl OHTAMIAHIBIPY
ic-ToxIpuUOECIHAE KOpPFaHBIC KaFbl — Oyn xaraad [72] xymeIicTa
eMKCH-TCrKEHM cunmarraarad. Sruam, 013 aHBIK €MEC MATCMATHKATIBIK
Garmapnamanay ecernciMeH aiiHanbicambr3. JKorapbeina alTeUTFaH ap-
JbIH HeTi3iHAC bennmvan-3aae MPUHLMITIH KOIJAHA OTHIPHII, LICIITIM-
HIH TapTHIMIBUIBIFBIH QHBIKTAY YChIHBLIAABL [73]. MaTeMaTukaibik
TYpreIIaH, OYPBIH KaObLIJAHFAH OCITLICPAI €CKEPE OTHIPHIMN, Oy
MPHUHLMNTI KeneciaeH kagyra 6omaasl:

.= pasminda, (0, L, ) 1)

Mogzenpaey GapbICBIHIA ATBIHFAH MEMIIMACPAL HEMECE SIFHH 17,

KPHUTCPHHIHIH 3KCTPEMANIBl MOHIE MKETy JAOpexeciH Oaramayra
Gomaasr:

0, for F(X,)<z-g:
wX,) =1 ulx,.8) for z— g < F(X,)<z; (2.19)
1 for F(X,)>z,

Mysma X € [g, Z] , §,Z — KUBIHHBIH LICKapaiapsl, 2.9-cyperTi

KapaHsbI3.
F_ F . — TtHiciHie, 2.1-KecTeAC OHTAMIBUIBIKTIH YII KPHTCPHEA

YIOiH MYMKIH OOJIaThIH €H KOFaphl JKOHE €H TeMEHri MoHzep (k=/
(Oarmapmamanbeik Kamrtamaceis ety yuin), k=2 (U1), k=3 (LIA).
I'eHeTHKATBIK anrOpUTM KOMETIMEH €CEeNTepAl eIy OapbIChl
GotipiHmma [, F . —MoHIEp KOpFay TapaOBIHBIH PECYPCTapPhI LICK-

max ? min
TEJIMETEH AereH O0/DKaM HETI3IHAE aUKbIHAAIAABL XKOHE OJI THICIHIIE
2.1-kectene kamrThuUTFaH kobanap OOUBIHINA OapibIK MKYMBICTAPIBI
icke aceipa amaxel. Kapama-xapcel ko Oepy - KOpray »KarblHIA
skobamapAbl Ky3ere acelpy yuriH pecypcrap xok. aGysuiaayiusr
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Bypbin kepceTiireHacH, akmaparThiK Kayinci3aiK KoHE KHOep-
Kayincizaik 6oiibHIIa sxo0anapra )KYMCAIFaH PecypeTap Mennepine
IICKTEY CapanTaMaiblK OaranayIpl KONIaHy HOTIKECIHAE OCITiICHICH.

MBeicansl, 5KyMBICTBIH OChI TaparpadbIHbIH HICHOCPIHAE 6IImeMCci3
KOpIHICTE pecypcTapra (YWITTHIK BalroTanapra OaliJaHBICThIPMai
IIAPTTHI aKIIa OIpTIKTEPIHAC) MYHAAN EKTeYIep KOWbLIAbL. bipinmi
pecype ywiH (akmaparteik Kayincizaik — MKIII-ra apranran mare-
PHAIIBIK KOHE KAPKBLIBIK IIBIFBIHAAP, THICIHIIG Al = 40, ¢’ T 50.

Kasran pecyperap - PA, BIII, OIII ymin twiciame A’ =2, Q’ o3,
0(x ) bynkims MeHa Gopmy.ia GoMbIHINA €CETITEEL:

O'(X,)= Ly Xy (221)

MYH[IA Zy.k — k-OHTAMIBLIBIK KPUTCPUHIH KAMTAMACHI3 €TCTIH i- TYP-

JIET1 KYMBICTApABI OPBIHAAYMCH OAlIAHBICTHI j PECYPCTAP/IBIH IIBIFbIH-
Japsl (HEMECE CHOCK CHIMBIMIBLIBIFHI).

A-E xympIC TYPJCPIHIH YCHIHBLIFAH KikTeMeciHe (2.1-kecTeHi
KapaHbI3) JKOHC AKMApATTHIK KAYINCI3AIK OOMBIHINA JPTYPJIl KYMBIC
TYPJCPI YIIH TCXHHUKAJIBIK-OKOHOMHKAIBIK Kepcetkimrepai (TIK)
AHBIKTAY AbIH KOJAAHBICTAFBl JJICTCMEICPIHE COMKEC €CCM KYPrisy
YIIIH 9P HAKThI )KYMBIC TYPIHIH KYHbI aHbikTada1b1 [76]. ComaH kewiH
AJTBIHFAH MOHCP OJIIIEMCI3 TYPIe KENTIPLICAL, MBICAJTBI, HET13T1 [IKAJIAHBI
KoNIaHa OThIphI [76]. bapneik cyObekTHBTI KepceTKimTepai (MBICAITHL,
capammubLIapAbH OLTIKTUII MEH )KYMBIC TOXKIpHUOECl) JKYMBIC KYHBI-
HBIH KOPCETKIIITCPIHAC SCKEPEMI3.

OcpLnaiiima, ONTUMATIBLIBIKTEIH THICTI OJIIICMIH KAMTAMAChI3 €TY
YLIH SKYMBICTBIH KYPACHLNrT MCH INBIFBIHAAPbIH CCKCPETIH [,

TYpiH-Zeri Marpuuaiapael Kypyra oomaner. Hotwkenep 2.4-kecrene
KEJTI-PireH.

KynTeIK camabICTBIPY ABIH MATPULATIAPHIH KYPY YIIIH HEPAPXUSHBI
TaIgay oAiCl A€ KOIAAHBIIIHL.

2 4-xecTe — aKmapaTTaHABIPy OOBEKTICI aKMapaTThIK KayiMCI3miK
JKOHE KHOCPKAYINCI3MIK PecypcTapblHa WHBECTULMSIAYABIH OHTaW-
JIBLIBIK, OJIIIEMICP]I MCH TYPJICPIHE apHAIFAH *KYMBICTAPIBIH CHOCK
CBIMBIMIBUTBIFBIHBIH MaTPHLAIAPEI
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MyHna Hye (x)= Ky (X,)=1., ccbeli axnaparTaHIBIPy OOBEKTICI

AKMapaTThIK Kayinci3aik sxkoHe kubepkayincizaik (PXK) kamramacsia
€Ty JKeHIHJer! jkodanapra TapThUIFAH aJaM PECYPCTAPBIHBIH CAHBI
JKOHE aKmaparThiK Kayincizaik sxoHe OBU xubepkayincizaix (BL)
cajachIHAAFbI sx00aIapaAbl OacKapyra apHAJIFAH IIBIFBIHAAD IICKTSY-
JiH TOMEHTI IeKapachiHad a3 A’ = 2.

¥xcac ecenTeyiep KalaraH €Ki k; | k> KOHE ONTHMANIBLIBIK KPUTE-
puiinepi yiiH 6acka KpUTCPHIIEP YIUiH A€ KYPri3iieai.

Opi Kapaii, dhopmyaansl (2.11) konamana oteipeim, 6i3 2.1 kecteae
kaOplnganFan Oapnelk k; , k2, ks xputepmiitap ymH F, (X 1) ecen-
TCHMI3, HOTHKCCIHZAC, KeIeci MOHACp ambHamsl F(X,)=27.91,
F(X))=4402, F(x)=5394. F(X)FX,)FX,) xone F,
dopmyna Gotierama (2.18) ecenrerenHeH ketiin mo dopmyae (2.18)
My, (X, ), TaGambi3, 2.6-kecTeni KapaHpI3.

2.6-kecre —F, ( Xl)’ Fo o, ( Xl) - ecelrTey HoTIKeIepl

OHTaITBUIBIK KPUTEPHITEp F.(Xx,) F... ue (X))
k, 2791 72,86 0,551
k, 44,02 79,56 0,412
ky 5394 80,54 0,661

AnpIHFAH WCIIIMACPIAIH SPKANUCHICH VIIIH TAPTHIMIBLIBIK (2.18)
dopmynace! OoiibrHia bemmvan—3aae MPUHIUIT HETI3IHAC CCEITEIC].

Conma /U(Xl):maxmin{/uF(Xl)Mué(Xl)}:07 anmams3, cebebi
#QI(XI):#Q“(XI):O

bacrankpl momymsauusaHbIH XpoMocoMmanapsl yurH (2.8-cyperti
KapaHpI3) €CCNTEY HOTIKEICP] 2.7-KeCTEAC KEITIPLITeH.

X,, X; xpomocomamnap (2.13)—~(2.15) mexreynepai KaHaraTTaH-
JBIPMANTHIHABIKTAH, oJap yiiH Ocimaeny QyHKuusIcs (durhec
(YHKUMSCH) HONTE TCH.

Ipikrey omeparopel perinae 0i3 OChl NPOLIEAYPAHB KOJNIAHA-
MbI3. AJIBIMEH [4,. TIOMYJIALMSHBIH Kbl OeHIMIETylH TabaMbI3,
2.7 KecTeciHAEri MONIMETTEPre COUKEC JKaumel OeHiMaeny:
sy =0.2+034+0,5 =1,04. Kypa1sI.
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Coman xeiin 013 cambicThipMansl X . OeHiMaenyal aHBIKTaH-
mb13. Byt ymis op memivre P(X ) sikraManapsk 6epineni. P(X )

MOHI OHBIH TAPTHIMABLIBIFBIHBIH OAPIbIK MICIIIMIACD KABIHTBIFBI VI H
TaPTHIMABLIBIK COMACHI KATBIHACHIHA TCH;

):ﬂ(Xn) 2.22)

P(X

n

[ni‘,ﬂ(X n)]

BaCTaHKbI OOMmyJIAMUAHBIH  XPOMOCOMAJIapblHA CAJIBICTBIPMAJIbI
OcHIMICIYIl €CENTeY HOTHKEIEP] 2.8-KECTeAC KOPCETIIICH.

2.7-xecte — bacTarkhl O ISIIHST XPOMOCOMATAPBIHBIH OettiMenyi

Xpomocoma | XpoMocoMaJarsl €KUTIK PeTTLTIK CaNbICTRIPMAITB
HOMIpI Gettimeny

1 X, =1011 0011 1101 0011 1011 0

2 X,=0100 0110 1101 0101 0000 0

3 X, =1000 0000 1010 1101 0000 |O

4 X,=0111 0011 0111 0001 1010 0,2/1,04=0,1923
5 X,=0101 1010 0010 0110 1001 | 0,34/1,04=0,3269
6 X, =1111 0011 1000 0101 1011 0,5/1,04 =0,4807

2.8-xecte — bapiblk XxpoMocoManapIblH HOTHKEC]

Kpurepwit &, Kpurepuit k, Kpureprit £,

(bPacekere kaburertimik | (MHHOBarmsmIap b (aKmaparThIK, TEXHOIO-
g JICHTeHiH apTThIPy JKOHE | JIAMBITY JKoHE OM3HEC | THsUIap IBEBIHIAPHIH
g | *kaHa HapBIKTap) rporiecTepre MUdp- | TOMEHAETY) =
= JIBIK, TEXHOIOTHSIIAP- <)
% JIBI €HT13Y) =

Ho, HMp Ho, HMp Ho, Hp

H O H 23 H (23 H (2N H O H (%) 'uQ3 H (2] H O H (&3 H O3 'UQ4
1 0 1 1 0 (04110491 1 1 1 10,551,250 1 1 [0.3030,662 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 010]0 0 0 0 0 0 0 0
4 1 1 0,8 (0,2 0,521 1 109] 1 0,481 1 1 0,303]0,60 | 0.60] 0,2
5 1 1 1 1 [0461] 1 1 1 1 0,412 1 1 1 1 1 0,34
6 1 1 1 0,610,582 1 1 1 1 0,661f 0,50 1 1 1 1 0,5
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3eprTey OaphICHIHAA MPOTOPLHOHAIAB IPIKTEY (HEMECE PyJeTKa
cxemachl) KongaHeuiael. [Ipomopumonanapl TaHaay XpomocomMasap-
Jbl aTa-aHa PCTIHAC TaHIAY BIKTUMAJIIBIFBIH QHBIKTAYFA MYMKIHAIK
Ocpeni. Ipikrey xpomocomanapAblH CaNbICTHIPMAIbl  OCHIMALTITL
HET131HAC Ky3ere achipbiaagel. Cxema «pyJaeTkay AC aTalgbl, OuT-
KEHI mpouecc OapbIChIHIA CCHIMILTIK apabIFhl aTa-aHanapasl TAHAAY
pyJIeTKa CEKTOPBIH TaHayFa ykcac [70, 117-6.].

Pynetka m Oip peT iCKe KOCBLIAAbI, SIFHH OACTAIKbl MOITYJISLIHS
VIIH MCIIMICP CAaHbIHA MPOTOPLIUOHA B,

P(X,) BIKTUMAJIIBIK, IIBIH MOHIHJE, #-IICIIM YIIiH PyJIETKA CEK-
TOPBIHBIH KOJICMIHE COUKEC KENEel.

Bynan opi opeiHIanagel: ipiktey »xkacaiimbl3. Tangay nmpouecinae
OapbIK IICIIIMACP aybICTRIPbLUIANEL. TaHaay YIIiH HHTepBanga OipKeki
Tapanysl 0ap ke3aekcok m canaapas Kypy kepek (0,1). Conan keiiin
OPHEKTIH KOMETIMCH KaHa IMICIIIM/CD KUBIHTHIFBIH KYpyFa 00IaIbl:

- {X,,,w,,<P(X,,); 0y
T i P, ) <, < P(X ), '
MyHAa 7 =12,....m. yIliH W — Ke3AEHCOK MIEIIMICP CaHbL.

Meicasbl, 2.9-keCcTeAe KOPCETLITCH MOMYISLHS AIThl KE3ACHCOK
CaHIAPABIH KOMETIMCH KYPBLIIEL.

2.9-xecte — PyneTka cxeMachiH KOJI/IaHy HOTHKECIH I Tatiia GOIFaH ITOTTY IS ST

Hewmip | [Momymsomwist XpoMOCOMACHIHAAFEI €KUTIK PeTTUTK | CalbICTHIpMAITBD
OeriMaeny
1 1111 0011 1000 o0OI01 1101 05
2 0101 1001 0010 0110 1001 0,34
3 1111 0011 1000 0101 1101 0,5
4 0111 0011 0111 0001 1010 02
5 0101 1001 0010 0110 1001 0,34
6 1111 0011 1000 o0OI01 1101 05

Tannay onepartopbiH KONJaHY HOTHXKECIH/E JKAHA KHUBIH/BI AlaMBI3.
Kpoccunrosepre KareicaTsiH XpOMOCOMAaIApAbl TAHAAY YIUIH Kelec
KaJaMaapAsl OPBIHAAY KAXKET:
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JKyHenepre KapakaT WHBECTHIUIAY KaxkeT. bByin KOpBITBHIHABL
X, = X, = x,, = 1. €HETUKATBIK ANrOPHTMHIH KYMBICBIH KOPCETY

YUIIH ChIHAaK MBICATIbIHA HETI3ACATEH. A x , = 0 OonFaHabIKTaH, Oy

YCBIHBIC AKMAPATTAHIABIPY OOBEKTICI AKMAPATTHIK KAYIMCI3AIK KOHE
KHOCPKAYIMCI3AIK CaJachIHAAFbI Jxko0amapasl Oackapyra KapakaT
canyael Oomapipmay Oombin TabbLTAIBl, OUTKEHI Oy ic-Imapanap
KYPACAUTIK-THIMALTIK KaThIHAChI OOHBIHINA MICKTCYJICPAl KaHAraT-
tangpipmaiael. backa Gactamkbl ACpeKTep VIIIH KaFaai Oackaria
00IYBl MYMKIH 90HE Oy GarbIT akmaparThl KOPFay KYpaiaapbl MCH
KHOCPKAYINCI3AIKKE HHBSCTHIHS CATy OACBIMIBIKKA UE OOJIaIbI.

Con cusaxrel, 2.1-kectecinaeri Ti3iMHEH 0acka »KYMBICTAp YLIIH
oitnay Ti30eriH Kypyra Oonagsl. Erep Oacramkpl ASpeKTepac Kepce-
TIAITCH PECYPCTapABIH op TYPIH KOJIAAHYIBI KAPACTHIPATHH OONCAK,
OH/IA TSK aJaM PECYPChIHBIH apTHIKIIBLIBIFG Oap Ae aiTyFa 0oJabl.
Kanran pecyperap OSNriICHICH aHBIK €MEC IICKTCYNICP ayKbIMbIHAA
Gomnamsl.

MyHpaii xyienepai TaHaay OOWBIHINA KeN KPUTCPHII €CemnTi
LICIIYAIH MOJCIBIACPI MCH 9JICTCPIH a3aMaTThIK aBHALUS KYHCCIH
KOJIIaHy HETI3IHAC A¢ YHBIMIAcTeipyFa Oosaasl. MoHorpadusiHbIH
KeJICCl Tapayjapsl OChI 3¢PTTEYJCpre apHagraH. by ecenri memy
kebiHECEe , MapaMeTphiH IICKAPaNblK KOPCETKIIITEPIH AHBIKTAYFa
OaFbITTATFaH, OUTKCHI KONTEreH TYHIHACPACH TYPAThIH KON KOHTYPJIbI
JKYHCIICPAL KypyFa KEJITCHAS KOPFAHBIC OHIMIUTITT COFaH OailyIaHBICTHI
Oomaapl. OpOip MyHAad TopamTapaa akmapaT eHACIyl, CAKTaIyBI,
Oepinyi, kaHapybl MyMKiH. THICIHIIE, KOPFaHBIC TAPANTAPBIHBIH PECYPC-
Tapbl MICKTEYIl HEMECe MHHUMAIABI OOJFaH JKaraaiaa KOPFaHBIC
KYpaJgapsl MEH TCTIKTECPIH TAHAAY JKEKE €CCH OOJIBIIT TAOBLIAIbI.

2.3. 2-Tapay 00iibIHIIA KOPBITHIHABLLIAD

3epTTey HOTWXKECIHAC aKMapaTTaHAbPy OOBEKTICI OOBEKTIICPIHAS
AKMAPATTHIK PECYPCTapAbIH OCAIIBIFB MCH KAYINTCPAL ICKE achIpy.JaH
KEITIPUITCH 3Bl CHIIATTANTHIH MOJCIbIIH MAKCATThl (YHKIHSI-
CBIH TAHAAY HET13JCNTCH.

Benmuek-cr3bIKTHK (QyHKIUSIAP MATCPHATIIBIK TACBIMAITAAY LBl
JapAa CaKTaNaThiH aKIaPATThIH OCATIbIFBIH CHITATTAWABI, MYH/A aKMa-
paTThl KOpFayFfa, COHAAW-aK YHBIMIACTHIPYIIBLUIBIK JKOHEC HHXKCHEPITIK-
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TCXHUKANBIK 1C-IIapagapra KoHE KOPFaHBIC KypaiJapelHa OemiHeTiH
PeCYpPCTapAbIH YIIFAIOBl, KOPFAHBIC XKAKTaPhl PECYPCTAPhl MOHACPIHIH
OacTankel alMarblHAA OCAIIBIKTEIH MOHOTOHZBI, NPOIOPLHOHAABI
TYPAC a3a0BIHA YKOHE HOTIDKECIHAC aKIapaTTaHAsIPy OOBEKTICI YINiH
KENTIPLITCH 3aNaJIbIH a3a0bIHA OKEIC].

Bemmuek-chI3bIKTE eMec PYHKUMSIAPAbIH KSACPTiICPIl XKEHY YIIiH
alTapIBIKTal pecypeTap KaKeT OONaThH KOMIBIOTEPIIK KyHenepae
TApATBITATHIH AKMAPATTHIH KACHUCTTCPIH KOPCETCTIHI AHBIKTAIIBL.
MaxcatTtsl QyHKIHSFa KIPETiH KOHE aKIapaTTaHIsIPy 00BEKTICIHAET
aKnapaTTel KOPFayAsl KAMTAMAChI3 €TY MKOHIHICT1 )KYMBICTap Ti30eciHe
Toyenal yreimael 4,7, mapamerpiepal (Oyn mapameTpriep akmapar-
TaHABIPY OOBEKTICI YIIIH aKMapaTThl KOPFay Kypanaapsl IIbIFBIHAA-
PBIHBIH OHIMALTITIHE HEMECE JKAJMbl JKaFdaiia HAKThl aKIapaTThl
KOpFay Kypajgapbl THIMILTITT KOPCCTKIMITEPIHIH KOHE OJIap/Ibl CATHIM
ayFra, KbI3MET KOPCETYTE, )KaHFBIPTYFa APHAJFAH IIBIFBIHAAD KOPCeT-
KIIITEPiHIH apaKaTbIHACEIHA COHKEC Kee 1) 134ey €CeMiH eIy YIIH
JKOHE KEIICH/I aKMapaTThl KOPFay KypalaapblH 6piCTETY, aKMapaTThIK
Kayincizaik (aKmapaTThlK KAyiNCI3JIKTI KaMTaMacChl3 €Ty KYHECl)
KaMTaMachl3 €Ty XKYHECIH KETIIAIPY KoHe T.0.) anmFal peT JKaHFbIp-
TBUIFaH FCHETUKABIK AITOPUTMIl MaiJanaHy YChIHBIIABL. JKaHFbIp-
TBUTFaH TCHETUKAIBIK aNTOPUTMAC KOJIAAHBICTAFBIIAPFA KaparaHa,
AHBIK EMCC KAThIHACTAPMEH KUOCPHETHKAJIBIK, KAYINCI3IKTI KAMTAMaChI3
€Ty JKeHIHZET] Jxo0anapasl iCKe achpy MPOLECIHAC KOPFay Taparibi-
HBIH PECYPCTApHIH 06y Al OHTAHIAHIBIPY ABIH KOIT KPUTCPUHITICCEITIH
memy yuis bemvan-3ane karuaarer KogaHeuael. by aknaparras-
IBIPY OOBEKTICI KYPAMBIHAAFHI KOMIIOHCHTTCPAIH OCAIABIKTAPBIH
TOMCHACTYTC OaFbITTAIFAH iC-IIapanapMeH OalIaHbICTEI JKYMBICTAp-
Fa pecypcrapisl Oenyal OHTAHMaHABIPYFa JKOHE IMAOYBUIIAYIIEL
TapanTblH PECYpPCTaphl Typalsl AcpekTep OoMMaraH »KaFgaiifa akma-
parTaHablpy OOBEKTICI KOPFAHBICBIHBIH OCPIAr€H MOHACPIHE KOI
JKETKI3YAl KAMTAMacChI3 €TCTIH PeCcypeTap KOISMIHIH SPTYPJI HYCKa-
JapBIH MOJAECTbACYTC MYMKIHAIK Oepei.
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3 MOJIUO®UKATIMSIJIAHFAH TEHETHKAJIBIK
AJITOPUTM/II KOJITAHY HEI'BIHIAE AKITAPATTHI
KOPFAY K¥PAJJIAPBIH OPHAJIACTBIPY/IbI
OHTAWJIAHJABIPY BOMBIHIIIA IIEIITM
KABBIJIJIAYABI KOJJIAY

3.1. AKnapaTThl KOpFay TApanbIHbIH PeCypPCTAPLIH ipikTey,
OHTAMIAHABIPY K9He KalTa 0eJy eceliH ey yiiH
FeHEeTHKAJIBIK AJIrOPUTMAL AAMBITY

oprypai AKW meH omapapsiH akmapaTThIK-KOMMYHHUKALUSITBIK
JKYHETEpIHE COTTI ICKE achIPbUIFaH KHOSpIIabybIIapAbIH CaHBl MCH
KYPZCILTIriHe Kapal KOPFaHbICTHIH OapIIblK KOHTYPIApbIHAA aKHapaT-
THIK KAYIMCI3AIK JKOHC KHOCPKAYIMCI3AIK KCIICHACPIHIH KYpPaMbIH
KQJIBIITACTHIPY,ABIH CalaJIbl KaHA PICIMIACPIHE KAXKCTTLIIK apTabl.
AKNapaTThIK-KOMMYHHUKALMSIBIK, KYHE KHOCPKAYIMCI3AIK THIMAIL
KOHTYPAPBIH KATBINTACTHIPYIBIH TYPAKTHI €CEITl AKMAPATThl KOPFay
KYpaJaapsl JKOHE KHOCPKAYIMCI3AIK KypaMblH OHTAMIAHABIPY SCCI-
Tepi OOMBIHIIA KOITEreH 3CPTTCYNEP JKYPri3reHiH Oadkaiiverz. byn
3epTTCYICP, €H ATABIMCH, KOIl KPUTCPUIITI OHTAHIaHIBIPY CCENTEPiH
miemyre OalIaHBICTEL CYpaKTapFa Jkayam Oepyre apHanfaH, onap
KEIeCIACH KACHETTEpPre He: JKEKE aKmaparThl KOPFay KypanaapbiH
KOJIIAaHyJbIH PYKCAT CTUINCH alMaFbIHBIH KYPACI KOH(PUTYPALIMSICHI,
KapacThIpbUTFaH (yHKIUSIAPABIH KOIT SKCTPSMATABLIBIFEL, Oy HKIHS-
JapaBIH ATTOPUTMIIK TarChpMack skoHe T. 6. COHBIMEH KaTap, THIMII
Kol TI30CKTI KHOSPKAYIMCI3MIK KYHCICPIH KYPY/AbIH HAKTHI CCCIITCPIH/C
mennmMaep cupek Oip kpurepuil OoibiHmma OaranaHanel. COHOBIKTAH,
MYHAAH €CeIIICPAC KOMAMIbI MAPETO-OHTAMIIBI IICHTIMACPAL Ta0y FaHa
eMec, COHBIMEH KaTap IiemniM Kabblijayil TYJFajiapra aknapaTThiK-
KOMMYHHKALIMSUTBIK JKyHe KHOCPKAVIMCI3AIKKE THICTI KOHTYpPIaphl
OOHBIHIIA AKMapaTThl KOPFay KYpanAapblH OOBCKTHUBTI TAHAAYIbI
YCBIHY YIIIH QJIBIHFAH KONTCICH HYCKAIAPbl KAKBIHAATY MAHBI3IbI.
AKNapaTThIK-KOMMYHHUKALMSIBIK KYHIe ACCTPYKTUBTI 9CEP €Ty ape-
KCTTEP1 CAHBIHBIH 6CY1 KaFAafbIHA aK[APATThl KOPFAYAbIH KO KOH-
TYPJBL KYHEACPIH KYPYAbIH KOFAPHIAA aTAIFAH CCCOTCPIH IICIHTY TEK
KIACCHKAJIBIK OHTAHIAHIRIPY NPOLICAYPANAPhIH FAHA EMEC, COHBIMEH
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KaTap KeINTereH KYPACIl eCenTepal eIy ae THIMII CKCHAITT 971e1-
JICHI'CH TCHETHUKAJIBIK ANTOPUTMACPI1 KOJIAAHyAbI Tajamn etei [77, 78].

['eHeTHKATBIK ATTOPHTM THIMALTIT ONAPABIH NAPAMETPICPIH MYKHUST
peTTey KoHE OaKpLIay apPKbLIbI AHBIKTANIAIBI. BYJI FCHCTHKANBIK aaro-
PHUTMAI aKMAPATTHIK-KOMMYHHKALIHSLIBIK KYHE KOHTYpnapbl OOMBIHINA
aKmaparTel KOPFay Kypaagapsl THIMIUICIH KapamaibiM HHKCHEPIIK
CCENTEYICPAC KOATAHY AbI OipiaMa KUbIHAaTaael. Ajaiaa, erep akma-
PaTTHIK-KOMMYHHKALUSIBIK, JKYHE apHATFaH aKIapaTThl KOPFay Kypai-
J@apbl KYpaMbIH TaHIay OOHBIHINA AOCTYPJI KM KPHTCPHUILT OHTalNaH-
JBIPY €CCImHCH Oacka, TOYCKCIACPAIH IIAMACHIH, COHIAM-AK HAKTHI
aKTHBTEP YIIiH (aepektep Oazackl, OltiM Ga3ackl, MOINTA, CAHT XOHE T.0.)
IPIKTEATCH aKOapaTTel KOpPFay Kypaigapbl KYHABIK KOPCETKIIUTEPIH
KapacThIPCa, TCHCTHKANBIK JITOPUTMI KOJIAAHY 90ACH OPBIH B! OOMaIbI.
Hlermimai i3a8y MPOLEAYPACH MM KaObUTAAY,IbI KOJAAYABIH UHTC]T-
JIEKTYaIBI JKYHeepiHiH (IenimM Kadbuiaay Ip1 Koaay sKyHect) oneyeTiH
naiaanasca, THIMAIPEK OONYbl MYMKIH, ONapABbIH €CCNTECY SAPOCHI iC
JKY31HAC TCHETUKAIBIK AITOPUTMIl KONJAHYFa HET13ICTCH.

1 sxoHE 2 TCHETUKATBIK AJITOPUTM TapaynapeIHia KepceTlnreH,ueI/I
KOIl KPUTCPUIIL OHTAMTAHIBIPY €CENTCPIH ISy KE3IHAC KOJIaHbI-
JIATBIH 13[CY SBOJFOLMSUIBIK JMICTCPIHIH HYCKAIAPbl OOBIN TaObLIa b,
Conrbl OIpHEIIIE JKBUTAA OCHI CATANAFI 3ePTTCYIICPIe KOMTETeH JKYMBICTAp
apranael. Ecenn, [79] Mozenp chmarTairas, OFaH COMKEC aKMapaTThl KOp-
Fay Kypammapsl (apakrap) 3ICMEHTTCPIHIH MOMYJSIMSICH KYPBUIAIBL,
OH/1a OHTAWIAHIBIPY €CCOIHAC P AapaK MYMKIH HICIIIMACPAIH OipiHe
colikec keneni. Ex kakcel memmiMal Taby YIDiH aBTOpiap ©34CpiHIH
MAaKCaTThl (PYHKIMSCHIH KOJATaHAbL. JKYMbICTa YCBIHBUTFAH IHCHIIMALP iC
JKY3IHAC KAai jKOHE KAl KEPAC HAKThI KOJMAHBLIFAHBI KOPCETIIME-
TCH.

[80, 81] cHOeKTEPIHAES €Ki TOIKA JKATKBI3yFa 0OJATHIH TCHETHKA-
JIBIK AJITOPUTM 3€PTTE/AI. BipiHII TonTa eKUTIK KOATAJIFAH [CHETUKAIBIK,
anroput™ 3eprreai. ExiHimn TorTa, THICIHINE, KOJAAHBICTAFBl KO-
TaIIFaH TCHETHUKATIBIK anmroput™. by sxxymeictap OipiHmn TonTa pykcar
CTUITCH MICIIIMACP >KUBIHTBIFBIHIA SKCTPEMAAbBl MOH[II 13ACYAIH
JKOFaphI THIMIUTITIHE KOJI JKETKI3yre OOJAThIHABIFBIH KOPCCTS .

[82, 83] enOekTepinae MOTUUKALUSIIAHFAH TCHETHKANBIK, AJIr0-
PUTMIl MYHZAAH KNl KPUTCPHUILT OHTAWIAHABIPY CCENTEPIHAEC KOIAAHY
CPEKIICTIKTEPl KapacTHIPbLIABL. | CHETHKAIBIK aIrOPUTMHIH CTaHIAPT-
ThI TCHETUKAJIBIK AJITOPUTMHCH CAJTBICTHIPMAIbI (PUTHEC (PYHKLMSICHIMCH
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AlBIPMAIIBITBIFEl MBIHAA: AITOPHTM JKYMBIC 1CTCH TYpPFaH Ke3ae
¢dutHeC QYHKIMACH PETIHAE aKIaparThl KOPFay Kypangapsl THIMII-
JITiHIH KOCBIHABICHL KOJNJAHBIIMAIBL, OJ IC JKY3IHAC XPOMOCOMa
Gongel, Hipak akmapaTThl KOPFay KYPalJapbIHBIH LICKTEYINI CHIIAT-
TaMajIapblHA THIMIUTIK KATBIHACTAPBIHBIH KOCBIHABICHI HEMECE THIM-
Jimik Ko3(UIHESHTI KOATAHBLIIbL. | CHETHKAIBIK aITOPUTMHIH YKCAC
MOIUGPHUKALMACH 1C KY31HAC CTAHAAPTTHI T'CHETHKAIBIK ATOPUTM
JKOHE capaH alrOPUTMHIH OY3bITYbI GOMBIT TAOBIIATEL.

AKNapaTThIK-KOMMYHUKALSITBIK JKYHEre apHanfaH aknaparThl
KOpFay Kypanaapbl KypaMblH TaHIAyAbl OHTAMIAHIBIPY €CEIMiH KOl
TaHAAYMCH OAlMaHBICThI SCCITCPAIH BAPUALMSCHL PETIHAC KAPACTHI-
pyra Gomazpr [84, 85]. Byn »xyMeIicTapaa aKnapaTTHIK-KOMMYHHKA-
LUSUTBIK JKYHE KOHTYPJAPBIHBIH KOMIIOHCHTTEPIH OPHANACTBIPYIBI
OHTAWIAHIBIPY PIOK3aK KOMOHHATOPJIBIK TAICHIPMACBIHBIH OCITil
Oip Moau(UKALMSICH PETIHAC KApPacThIPhLIAABL. by Tocinm rmenrmai
TYKBIPBIMIAY MEH TYCIHAIPYAIH KapanaibeiM GopManaaHybIMEH €PeK-
mieaeHeAl. Aaiaa, aBTopiap TCHETHKANBIK, KapanaibiM CYPhIITaY,
aIanTHUBTI OaFaapiaManay skoHe T.0. CHAKTHI HICIIIM aJrOPUTMACPIH
TOJIBIK IICITY A1 KOHE CATBICTBIPYIBI YCHIHFAH JKOK,.

Analiia, MyJTbTUIUTHKATHBTI PIOK3aK Typalsl Tarceipma Oacka
KIIaCTapbIHAAFBI 3aTTapMEH OIp aKnaparTsl KOpray Kypaigapbl KIachIH-
Jarbl 3aTTapAbl aybICTHIPYFa OalIaHBICTBl OapmblK MYMKIHIIKTEPA
KOPCCTIICHTIHIH ecKepTeMi3. Anaiina, aybICTBIPBIIATHH 3aTTap Oanama
dyHkupsLiap s opbiHaaiapl. COHIBIKTAH OOBCKTLICPIIH Kbl KYHbI-
HBIH OPHBIHA KOINITETCH MAKCATTAPAbl KOPCETETIH QVHKUHUSIHBI CHI13Y
KakeT. by «prok3akTarery 3aTTapablH €3apa amMacThIPBUTYBIH HEMECE
GanaManbUIBIFBIH KOPCETY YIIIH Kacanaibl.

Kubepxkayincizaik skoHE aknmapaTThIK KayINCI3AIKTI KaMTAMAaChi3
CTY TYPFBICHIHAH aKMNapaTThIK-KOMMYHUKALMAIBIK JKyhe uHppaky-
PBUIBIMBL 3.1-CypeTTe KOpCeTinre .

Onenki GOHBIHINA, AKIAPATTHK-KOMMYHHKALMSUTBIK J)KYHE TYHIH-
JEpIHAE CTaHAAPTTHL AKMAPATTHl KOPFAy Kypangapel OPHATBHLIFAH:
aHTHBUpPYCTap;, OpaHamaysp, Kypamaap: 1) Oacelm KipyAi aHBIKTAy
2) xpunrorpadusieik AK; 3) ko skeTki3yal mekTey; 4) TYTaCTHKTHL
Gaxplnay; 5) ayTeHTUDUKALNSA JKOHE T. O.

OpHHE, HAKTHI aKNAPATTHIK-KOMMYHUKALMSIBIK KYHE YIIiH Ti3iM
JKETKUTIKCI3AIKKE OaHIaHBICTEl TOMBIKTHIPELTYBl HEMECE APTHIKTHIFBIHA
GalIaHBICTH KBICKAPTHLTYBI MYMKIH.
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3.1-cyperTe KepceTiNreH aKMapatThl KOPFay Kypanaapel Ti30eci
TONBIK eMec. bru3Hec-mponecTepaiH epeKIenirine, aknapaTTanabpy
OOBEKTICIHACTI aKHAPATTHIK PECYPCTAPABIH KYPACTLIriHe OainaHbICThI
Oy1 TiziM KeHErol MyMKiH, KoprayapiH anmaparTseiK-Oar apiaMaibik
kypamaapsr, meicansl, SIEM cucremanap (akmaparThiK Kayimci3mik
OKHFanapbiH (JaOBIIAAPBIH) HAKTH YaKBITTA Tangay NPOLECTEPiH
KaMTaMaChl3 CTCTIH JKOHE OCBHI OKUFajapra anTapibIkrail 3aman Oac-
TaIFaHFa ACHIH ACH KOKOFa MYMKIHAIK OepeTiH), (MHCAHACPIIIK aKna-
paTThiH kapust OOTybIH OOMABIPMAY MAKCATBIHIA KBI3METKEPJICPIIH
IC-OPEKETTCPIH KaJarajayra JKOHC TalJayFa MYMKIHIIK OCpeTiH)
JKoHE T. 0., COHAaN-aK YHBIMIACTEIPYIIBLIBIK XKOHE Oacka Ja mapanap
eceOlHEeH, MBICANBI, KHOCPKAYINCi3aik OOHbIHIIA MEP3IMAl OKYy-XKat-
TBIFYJIAp ©TKI3y, MEPCOHANT JKYMBICBHIH OakplIay xykenepi eceOiHCH
alTapIbEIKTald KCHEHTTYyl MYMKIH.

Korapeina aliTeiFaHAapra CYHEHE OTHIPBIIL, AKIAPATTHIK-KOMMY-
HUKALMAIBIK KYHEre apHAIFaH aknaparTel KOpFay KypanaapbiHbIH
OHTalEl KOH(UrypamsaceH (OyAaH Opi — JKUBIHTHIK) TaHIAAY IMPO-
LICCIHAE KoM TaHaay €CeOlH (MbICAJIbI, AHTUBUPYCTAP, JKEIILTIK SKpaHaap,
0achII KIpy/l aHBIKTAY KYPATAaphl KOHE T.0.) MICHIY YIIiH TCHETHKA-
JIBIK 2IITOPUTM KOJJAHY MYMKIHIITIH KQpacThIpaMbl3.

biz memiMal koaTtayablH Keaecl TAOWUFH OMICIH KOJIAAHAMBI3,
Bacrankpina Gapneik Kypangap, an Oi34iH Karaaiaa THICTI KiacTapa
JKaTKBI3BIIFAH aKIAPaTThl KOPFAY KYPAIAAPbl TAKBIPHIIITHL YCBIHY ABIH
ekimik ¢opmarbigaa HemipiaeHeai. CogaH KEHiH 9p XPOMOCOMAHBI
(x,,x, ..., x, ) BEKTOp TYpiHIE KopceTyre Gonaasl. By Bexropaa erep

Oy1 akmapaTThl KOpPFay Kypaidbl aKMIapaTThIK-KOMMYHHKALHSUTBIK
JKyle TyHiHiHEIe Oonca (ProK3aK HeMEce MYIbTHUPIOK3aK YIUiH OeniM)
x, ONEMEHT (saFHH, i-reH) l-re TeH (Gipaik) HeMece Kapama-Kapchl
xarnanaa - 0. 9poip (x,, x, ... x, ) OyIIIK BEKTOPABIH PYKCAT €TUINCH
mennmMal koarai 6epMeiTiHi aaycei3. by aknaparThik-KOMMYHHKA-
LPSUIBIK KYHE TYHIHIHACTT 3JCMCHTTCD KUBIHTHIFBIHA (AKIIAPATTHI
KOpFay KypasiAapel) MCKTCYICPaiH OOMybIMEH OalnaHbICThl. MBbICATHI,
naianasymbLIap AeH MOOHIBAI KypanaapeiHaa (HOyTOyKTep, IiaH-
meTTep xoHe T.0.) Oackln Kipynepal aHbIKTay KYpangapblH OJapAblH
KbIMOAT OOJTYBIHA KIHE SCCITCY PECYPCTAPhIHA CYPAHBICKA OaliIaHBICTHI
ONAPBIH TOJBIK aYKBIMIBI HYCKACHIHAA OPHATIACTHIPYABIH MOHI JKOK.
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CoHbIMEH Katap, TYHIHHIH CHIMBIMABLUIBIFBI KAPAsKATTHIH KAJIIbI KYHbI-
MCH IICKTENC (PFOK3AKTHIH CHIMBIMIBLIBIFEL HEMECE OI31H Karaadna
HMHTETPAAB KOPCETKIII (aKIapaTThl KOPFay Kypajamapsl), ojap COl
sKepae opHajgacysl MyMkiH. COHBIMEH KaTap, >KYMBICTBIH CKIHIII
TapayblHIa AUTBLIFAH PECYPCTapabl Kaiita 6eayre OaiiaHbICThI MCK-
TCYNEPAl CCKEPY KAKET.

Opb6ip ocAOb akmaparTangelpy 0OBEKTICI YIIIH MYHIaH ecemn
korogarsl putHec GyHkumsch ockl 0ocAODB ecenti mwemyaiy ceHIMAl
HYCKAChIHA (KAKBIHABIKY JOPCKECIH cunartaiapl. ®urHec QyHKIus-
CHIHBIH MOHI HCFYPJIBIM Kem O0Jica, HICIIM KAJaFaH MaKCHMYyMFa
JKaKbIH 00JIa bl

Copan keliiH TyHiHre apHanraH ¢urHec QYHKIMACHH (aKmapar-
THIK-KOMMYHHKALMSUTBIK KYHE VINIH aKIapaTThl KOPFay Kypangapel
OPHAJIACTHIPY HYKTECI) KeaeCiAeH maiaananyra 001aasl;

n
f(xl,xz,...,xn)=2wi ‘X,
i=1

MyHJAa w,— Cama HHAEKCl Hemece Oenrimi Gip akmapaTTel Kopray

Kypajgapel YIIIH KQOKETTI MakcaTTapra KO JKETKI3y Jopekeci Aem
aTanaTtblH KJIAacC HEMECE HAKThI aKIapaTThl KOPFay KypanaapblHbIH
HHTErpangbk kepcerkimi [86, 87].

CoHpaii-ak, HHTCTPAIIBIK KOPCETKILI OS/rim Oip akmaparTel KOpray
KYPaJgapblHBIH MaHBI3OBl CHNATTAMATIAPBIHBIH CATACHIHBIH KAIIbI-
JIAHFAH KOPCETKIl PeTiHAE TYCIHAIpinyl MyMKiH. MHTCErpanisl kep-
CETKIII aKMapaTTaHAbIPy OOBEKTICI YINIH aKMapaTThl KOPFay Kypania-
pPBIHA apHAIFAH IIBIFBIHAAPABIH ¢, b7 SHIMAUIIK HapaMeTPICpPiMeH
HEMECE KB JKaFJaiaa HaKThl aKNapaTThl KOPFay KypanaapblHbIH
THIMAITIK KOPCETKIIITEPI MEH OJapAbl CATHIN ANyFa, KbI3MET Kep-
CETyTe, XAHFBIPTYFA apHAIFaH MIBIFEIHIAP KOPCETKIIUTEPiHIH apaka-
TBIHACBIMCH TiKEJICH OalimaHbICTHL.

O3IPICHICH AITOPUTMC cana UHASKCI Hemece Oenriii Gip akma-
paTTel KOpFay KYpajamapbl YIIH KKCTTI MAKCATTapFa KOM JKETKI3y
JOpEeKeCl MHTCTPANIBIK KOPCETKIN aKknmaparTel KOpPFay Kypanaapbl
petinae kabpiganas [ 88]. Asropnap KTC-1i Genrim Gip aknapaTThl
KOpFay KYpajJapbIHBIH MAHBI3Abl CUIATTAMATAPBI CAMTACHIHBIH XKall-
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MBIIAHFAH KOPCETKIL peTiHae Tycinaipeni. by perre, nHTerpanmsik
KepCceTKil aKMapaTTEl KOPFay Kypaiaape! napamMeTpIepiHiH OeiHreH
JKEKE KOPCETKILITEP KEHICTIMHACTI MIHCI3 CHIIATTaMallapFa >KaKbIH-
JIBIK, IOPEKEC] PETIHAS ecenTereH Aen ecenreimis [88, 6.150-154].
aKMapaTThl KOPFay Kypaigapbl MHTCTPANIBIK KOPCCTKIIIIH CCCNTey
VIIIH, 9ACTTE, KSJICCI TOYCIIUTIKTI KOJAAAHAMBIZ!

k
IND, =>"B-ay, (3.1)
i=1

MyHJa g, — i-Il aKmapaTThl KOpFay Kypangapbl Oaranay YIOiH mai-

JANaHBUIATEIH OIIIEMHIH caiaMarbl (MbIcaibl, daiiepBonmap YIOiH
MBbIHAJAH emmueMAcpal mainasanyra 00aaael; 1Kl madybuiAapAaH
KOpFayfa apHaIFaH OpaHaAMaydp TECTi; CRIPTKbI adybUIaapAaH Kop-
Fayra apHaiaraH OpaHaMay’p TECTi, OCal KOCBIMIIATIAPFa >KacaaraH
malysliaapaan Koprayra apuaiaras aepoec IDS/IPS tecti; kyxkarra-
MaHbIH OOIYEI XKIHE T. 0.);

a, - malyblUTAAPABIH Op KIAachl YIOiH TYHiHHIH OEpinreH Kop-
FAHBIC ICHICHIHE JKETY JOPEIKECH,

k—axnapaTThIK-KOMMYHUKAILMSIBIK ~KyHe TYHiHIHIH ~Oemrim
Oip TYpiHC apHA/FaH AKMAPATThl KOPFAy KYpalAapbl KIACTAPBIHBIH
CaHBI.

AxnapatTaHabspy OOBEKTICIHIH THICTI KOHTYpIAPbIHA TapasfaH
AKMapaTThl KOPFay JKYHUENICPl MEH JKCKE aKIMapaTThIK KayInCI3AiK Kypasi-
JapBIH TATJai OTBIPHII, KYMBICTHIH QJABIHFBI TapayIapblHIa Kepce-
TIAreHACH, OapbIK HEICAH AP XKYHe YIIiH OipJeH MOHTE HE eMeC YKOHE
Olpaeit mopexene KOPFalybl KEPEK CKEHIH artam ©TKEH jkeH. byn
JKaFaldl TCHCTHKABIK AJTOPUTM/II KO KPUTCPUMIICCEI YIIH KOJI-
JaHy TYPFBICHIHAH aKMapaTTel KOPFay Kypaagapsl HHTCTPAIIbIK KOp-
CETKIIITI ECENTEYTe 63 CPEKIICTIKTEPIH XKYKTCHAL.

IIerepIHAA A2, aKmapaTTHIK-KOMMYHHUKALVSUTBIK, KYWCAC OpHAIac-
KaH KeHOIp 00BCKTIICPAIH KYMBIC ICTeY1 OU3HEC-TIPOLICCTEPAL JKY3ETe
achIpy YIOIH ©T¢ MaHbI3IbI, MBICAJIBI, JCPCKKOP CEpBEpPIICPl HEMECEe
KoceMImanap cepsepi. OmapablH ICTEH IIBIFYEL Aepey OapiblK akma-
PaTTHIK-KOMMYHHUKALMSUIBIK JKYHE aKmapaTTaHabIpy OOBEKTICIHE a¢ep
€Tl KOHE TOTCHIIC KarAaiiapa OHbIH KaObLIAaHOAYbIHA OKCIIC/II.
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Backa skyiiencp OHIIA MaHBI3ABI EMEC, OJapAbIH OYKLT aKnapaTTaH-
JBIPY OOBEKTICIHIH KYMBICHIHA ocep ety JIOpEKEC] OHINA YIIKEH EMEC.
MeIcansl, KOAIMI1 KOMITBIOTEPAIH ICTCH IIBIFYbl OU3HEC-TIPOLIECTEPAL
TOJIBIFBIMCH TOKTAaTyFa OKECIMEHIl. AKNapaTThIK-KOMMYHHKALUSUTBIK
JKYHCHIH MaHBI3AbI JKOHC MAHBI3ABI €MEC TYHIHACP] YINIH OJapAbIH
KOPFaHBIC Kypaiaapbl KUKeT OoNca A2, ONapaa OPHATACKAH aKIIapaTThIK
PEeCYPCTapAbIH MaHBI3ABUIBIFEI MCH CHIHIIBUIABIFBIHA OalTaHBICTHI
onapAbl Kairta Oeity a¢ MaHbI3AbI pen atkapaasl. OcbiraH OaiIaHBICThI
JKTC ecentey HaKTBI aKmapaTThl KOPFay Kypanaapbl aca MaHbBI3IbI
MapaMeTPIICPiHiH carna CHNATTAMAIAPHIH JKANIBIIAY ABIH Kapanaibiv
MPOLECAYPACBIHAH aca KYPJAEi ecerl OOITBIN TaObIIaabl.

Jemvek, uHTErpanapl KOPCETKIIUTI camaibl CHIATTAY YIIIH OCHI
KOPFAHBIC KYPaJIbiH OPHATY KOCHAPJIAHFAH AKIAPaTTAHABIPY OOBCKTICI
TYHiHIHIH 6apIBIK KACHCTTEPIH €CKEPY KaXKeT. ATam alTKaH 2, MbIHA-
JapAbl €CKEPY KAKET: TYHIHHIH MaHBI3ABUIBIFBL; AKMAPATThIK-KOM-
MYHHUKALFSUTBIK, KYWEAC OChI TYHIHHIH MAHBI3ABLIBIFBL, TYHIH YIINIH
KOPFaHBIC MIApaIaphlH JKY3€re acklpy dIici.

By TiziMae «ChIHIIBLIABIKY KacueTl OachiM Oosaapl. O TyHIHHIH
OYKLT aKmaparThIK-KOMMYHHKALMSUITBIK, JKYHEre 9cep €Ty IopekeciH
AQHBIKTAMIHI .

«MaHpI3ABUIBIK» CHAKTHI KACHET OJAPABIH KAIIbl HHTETPATIBIK
KOPCETKIIITET] HAKTHI aKMapaTThl KOPFay Kypajagapel mapaMmeTpiacpi-
HiH cajMarblH aHBIKTAHAbl. SrHM, Oy HHTEPIpETALMIAFEl MAHbI3-
JBUTBIK ~ AKMAPATTBIK KAyIOCI3AIK OKYHCCIHIH  (YHKUUSIAPbIHBIH
KAWCBHICBIHBIH KEMY PETIMCH TYHIH YINIH MaHBI3ABIPAK, all KAHCHICHI
MaHBI3Abl €MEC CKCHIH FaHa aHbiKraigel. Oceinaiiina, TYHIHACTI
aKmapaTThl KOPFay KypanJapblHBIH «MaHBI3AbLIBIFBIHY) aHBIKTAY YIOIH
onapabH (QyHKIHOHAIABIK CHIATTAMATIAPBIH OaChIMIBIKTAP/IbIH MAHBI3-
JBUIBIFBIHA Kapal OpHAIACTHIPY KepeK. MEbIcanbl, aHTHBHPYCTHIK
GaraapiamManblK KaMTamachkl3 €Ty YINIH HHTETPAABIK KOPCETKIIITI
cumarTayAa 3udHABI OaraapiaManblk KaMTaMachl3 €TY AaHBIKTAy
KOPCETKIII MAHBI3ABIPAK, a1 aHTUBUPYCTHIK CHTHATYpaIapIbl KYHIHE
2 Hemece | per skaHapTy Kuimiri oHma MaHeI3abl emec. « TyHiH yinH
KOpFay LIapajapblH iCKE acklpy» KACHETI THICTI aKMapaTThl KOpray
Kypasigapel IapaMeTpPiHiH XKai-KyHl Typanbl aFbIMIArbl ACPEKTEPIIH
0oybIH HeMece OomMaybiH aHbIKTANAbL. (3.1) epHEKTEr aKnapaTThl
KOpFay KYpajaaapbl >KUBIHTHIFBIHAAFB 3aTTapAbl camaibl Oaranay
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YUIIH £ HaKThl MOH HEMECE MAMaMEH KOJIAHBITYbl MAHbI3Abl EMEC.
Byn p mapameTp €H anabIMEH £ caHABIK Oaranay MEH OOBEKTIHIH

OIpKAKTBI COHKECTITH KY3eTe achIpaThIHABIFbIHA OalnaHbICTHI. Ic
Ky3iHAe, OOBCKTUICpAI Oarajay mnpoueciHae Oaragay KeOiHECe
LIBIHBIKKA KaparaHaa MECCUMUCTIK cunarta Oonaael. Ockliaiiiia,
UHTETPAIABl KOPCETKITIH 3, MapaMeTpl MEH MOHIH aHBIKTaraH

ke3ae Oaranay ymiiH 4 apanblk Oaranayabl KONJaHFaH AYPHIC AET

avityra OOJIabl.
I'eHeTHKAIBIK AITOPUTM YIIIH 1(/3,_ ) HAKTHI MOHACP/I TAHIAFAH/A,

JKUBIHTBIKKA KIPETIH 3aTTBIH OPTYPIIi CananblK Oaranapbl apachlHAAFbl
cajMaK apakaThIHACHIH KAJBIITACTHIPYFa Oaca Hazap ayJapbLiajbl.
TuicTi apaibIKTEIH MICKAPACHIHAFbI 1(/3,_ ) MOHACPAIH 63repyil JKUbIH-

TBIKTArbl 3aTTHIH CANAJIbIK OAFaChIH KATAWTAJbl HCMECE KCPICIHIIC
QJCIpeTe L.

YKorapsiga alTeLIFAHIAPABl SCKEPE OTHIPHII, AKMAPATTHI KOPFay
KypaJAapsl HHTCTPAJIBIK KOPCCTKIII KEISCl TOYCIILTIKTSD aPKbLIbI
ecenTeyre 0OIaabL:

k
IND, =% 7(8)-a,, (32)
i=1
r.Belb, b,
MYHJa T(ﬂi): TZ:ﬂi < [b21 ’b22 ]’

7.5 € [bj1 b, ]

b

paTThl KOpFay Kypaigapsl KUBIHTHIFBIHAAFBI TIOHAI Oarajay Imkaja-
CBIHBIH COJT KOHE OH >KaKTaphl.

Oceunaitima, (3.2) xaTelHACHl OOBCKTIHI OaranayablH CaHIBIK
Ganmamanapel JKHUBIHBIHIAFE! /3 TIAPAMETPJICP/IH canablik Oaranayna-

b, — AKMAPATTHIK-KOMMYHHKALHAITBIK JKYHE TYHIHIHICTI aKna-

Ji?

PBHIH CHUIATTAWTHIH CaHIBIK SKBHBAICHTTCD JKUBIHBIHBIH OCHHECiHE
COHKEC Keaedl.
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Prokzak eceOiH mieiny YImiH KIACCHKAJBIK TCHCTHKAIBIK aIro-
pUTMAl malJanaHy SKargaiblHAa KapamalhbiM KPOCCHHIOBEP MCH
MYTaLHs OIEPaTOPIAPbIH KOJIJAHYMEH OalIaHBICTEl €CCI TYBIHAAYBI
MYMKIH €KeHiH eckepeMi3. Erep Oip HYKTeml KpOCCHHIOBEp omepa-
TOPBIH KONJAHCA, OHOA TAHJAIFAH aTa-aHAIBIK XPOMOCOMAIapAaH
Kare MICIIMIlI KOATAWTBIH yproax mnaiiaa Oomysl MymkiH. IlbeiH
MOHIHJE, JTOTHKAIBIK BEKTOP aKMapaTThIK-KOMMYHHUKALMSIBIK XKyHe
TYHIHIHACT] aKOapaTrTel KOPFay KYpalaapbl *KUBIHTBIFBIH CHIATTAN-
TBHIH JKaFJaiira tan 00ay MYMKIH, O YIOIH HHTCTPANIBIK KOPCCTKIII
OCpLIreH ACHICHACH OIPHEIIC ©CC acaubl.

Cou CHAKTHI, TYPAKThI MYTALHS ONCPATOPBIH KOJIAHY XPOMOCO-
MaHbIH Nakiaa O0IybEIHA 9Kyl MYMKIH, OJT TATICHIPMA VIIIH XKaPaMCHI3
LIEINIMI] KOATAMIbI.

Erep anpiaFan xpoMocoManapabl TY3ETY KOIAAHBIICA, JKOFaphIIa
aTanFaH KMBIHIBIKTapAbl Oonaeipmayra 6omansl. TyseTy keneci mpo-
LICIYPAHBI 5KY3ETe achIpYAaH TYPaIbl. ABIHFAH XPOMOCOMaA2 OUTTEPAIH
JKapaMChI3 KOATATYbI Oap, Ke3ACHCOK KEKE TeHACPAl TaHJaiMbI3. byt
tanaanraH (1) reHaep pykcar eTLIreH XpoMOCOMa aTbIHFAHIIIA HOJITIK
(0) renaepre aybICTHIPBLIAIBI.

Con CHAKTBI MyTalUsl HOTKCCIHIAC ANBIHFAH XPOMOCOMAjapra
TY3ETy JKYprizemis. AKNApaTTHIK-KOMMYHHKALMSBIK, JKyHe TyHiHAepi
OOMBIHIIA aKMAPaTThl KOPFAy Kypaigapsl ipikTey MPOLECiHAC I'eHe-
THKANBIK AMTOPUTM KOIAAHYFA apHAIFAaH KOHCOIb KOCHIMINACHIHBIH
uHTepdelicli TOMEHIE KEATIPLITeH.

3.2-cyperTe OacTamkpl AepeKTepi Oap KOCBIMIIAHBIH TEPE3eci, at
3.3-cyperTe MoaenbACY HOTIKEISpl Oap Tepese kepceriareH. Kop-
FAHBIC KYPaJJAPBIHEIH BICMCHTTCPIHIH HEMECE KIIACTAPBIHBIH CAHBI
8-re Ten, aruu NIST ychiHFaH OapnblK KOPFaHBIC KIacTapbl YINIH
XpoMocoManapasl 1pIiKTEy »Karaaibl MOJCIBACHEAL. ¥ CHIHBICTAPFa
cotikec, NIST [13, 6.7, 14, 6. 10] TyiiinaepAae akmapaTThl KOpray
KYpaJgapelHEIH OapiblK KJIAcTapbl OpHANACYbl Kepek, 3.1-cyperti
KapaHbI3; BUPYCKA KAPCHI OaFqapiiaMaliblK KAMTAMAChI3 €Ty (AHTUBHPYC),
kypangapst - daticpsosa (PB); kpuntorpadusisik kopray (KK), koa-
sketimautikti mektey (KXKUI), ayrentudurarms (AK), Tyractbirbia
baxpinay (TBK), 6aceim kipyai asmbeiktay (BAK) xypammaper; VPN
(VPN). barmapnamaHblH JHCTHHTI A KOCBHIMINACBIHAA KETIPii-
TCH.
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¢urHEC GYHKUMACHIHBIH KEPTUTIKTI MAKCHMYMBIHA COMKEC KENETIH,
Gipak COHBIMEH Olpre JIOKanbAl MAKCUMYMFa COUKEC KETIMEUTIH Ke3a¢e
OHBIH KYMBICBIH Mep3iMiHEH OypBIH askTaysl MyMKiH. MoHorpadus-
HBIH CKIHIII TapayblHAa KOPCCTUITCHACH, OyTakTap MCH IIeKapasap
QJICIHE HETI3ACNTCH ANITOPUTMIACPAC OV KEMIIUTIK JKOK. AJIIBIHFBI
OemiMaepac aiTeuFraHmal, OyTakTap MEH MIeKapamap OAICl IKCHO-
HCHIHAIBI KYPACIUTIKKS UC KOHE YJIKCH OJIICM/l TarchipManiapaa
KOJIIAHY MYMKIHAII MEKTSYIT 00JICa [, 01 134CY MPOLICAYPAChIHA YIKCH
JAJAIK OCpe OTBIPHIMN, TCHETHKANBIK AJITOPUTM/I TOIBIKTHIPA AJIaIbl.

YKorapsiga alThLTFAHAAPIBI €CKEPE OTBHIPHII, KOPFAY TaPAIbIHBIH
PECYPCTAPBIH IPIKTEY, OHTAMIAHABIPY JKOHE KaiTa 0oy €ceOlH merry
YIOiH FeHETUKAIBIK aITOPUTM MOAU(HKALMICH OOIBIN TaObLIATHH
JKOHC OyTakTap MCH MICKapagap 9MICI 3ICMCHTTCPIMCH TOJBIKTHI-
PBUIFAH KYpaMAac anropuTMai (HeMece TYPICHAIPLITCH aNrOpPUTMII)
KOJIJAHY YCBIHBLIATBL.

Kypama aaicti KoaaaHy abiH MOHI OipiHII KE3CHAS SCEITI eIy
VIIH FCHCTUKAIBIK QJTOPUTM KAThICAAbl. EKIHINI KE3CHAC TCHETH-
KaJTBIK aJITOPUTM KOMETIMEH TaObUTFaH MICHTIMA1 OyTaKTap MCH MICKa-
panap axici eceOiHCH x)aKcapTyra 00/1aasl. [ CHETHKATBIK aIrOpUTM
KeMeriMeH TYHiHAe (PIOK3aKkTa) aKmaparTel KOpFay Kypaigapsl
JKUBIHTBIFBIH KAQJIBIITACTBIPY MYMKIHAIT TaOeuiabl. JKuHay OGipacH
OHTaWIbl 0oja Ocpmerigl. bipak TNEHETHKAIBIK AJITOPUTM APKBLIBI
AJIBIHFAH KE3-KEJITCH LICIIIM CHUSKTHI, JKUBIHTBIKTHIH TAOBIIFAH HYCKA-
CBI (ch chy,.., ch k) XpOMOCOMA TYPIHAC KoATamaasl, o1 1 skoHe 0-acH

Typansl, ouaa Ak— tyitingeri JKKK sarrapeimbin canbl, 3.1cyperti
KapaHp3. OpOip TopamnTa OpHAIACKAH aKIapaTThl KOPray Kypaigapsl
ONAPJABIH MHTCTPAIIABIK KOPCETKILI KEMY TOPTIOIMCH HOMIPJICHEI.
Meicasibl, KO skeTKI3yai Oeny Kypaimapel VPN-re kaparanga sxora-
prl opHanackaH. Erep xpomocomana Our l-re coiikec kemce, oHAa
THICTI aKMapaTThl KOPFay Kypajgapsl akmapaTThIK-KOMMYHHUKAI[HsI-
JBIK JKYHe TYHIHIHAE OpHANACKAH AeH caHaMer3, erep 0 Oonca, oHaa
Ooamaiinel. Ic xxy3iHae «capaH aaroputm» Kdl KOJJAHBIIAIb, OFAH
COUKEC ©H KYHIBIHBI PrOK3akTapra camy kepek [77, 6.63]. CoHrs
h- sanemMeHTTEp Al (ch1 ch Chk) JKOJLJAH aibln Tactaimer3. Hotu-

2 5mees

JKECIHIE (ch chy... ch, h) JKOJIABI ajmaMbl3. byt sko aKmapaTThik-

KOMMYHHKALUSIBIK KYHE TYHIHIH (PFOK3AKTBI) TOJATHIPY HYCKACBIHA
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coiikec Keneai, OHAa TYHIHAI TONTHIPFaH skoHe 11— A yIKeH Hemip-
aepi 6ap OapIIbIK 3aTTap PHOK3AKTAH LIBIFAPbLIATH.
Conman xeiin (ch,,ch,,.., ch, ,) OJABl /i CAaHMEH OUTTEPMEH

(resmepMeH) TOIBIKTHIpYFA Gonanpl. HoTmkecinae TyHiHAL TOMTHIPY-
JOBIH JKaHA HYCKACHIH anmambl3. byn ’kaHa HYCKaza TeHETHKATBIK
aIrOPUTMMCH TaOBIIFaH IICITIMMEH CANBICTRIPFAHAA TYHIH (PIOK3aK)
YIIiH KOFaphl HHTETpaIabK kepeeTkimi 6ap. ConbiMeH Karap, [IBO
KOJJAHA OTBIPBI, (ch,,ch, ..., ch, ,) PKOIABI AJFACTBHIPYABIH CH

JKakChl HycKaceiH Taba amaceis. IlsiHbIHIA Ja, (chl,chz,___, Chk—h)

JKOTIAA aKMAPATTHK-KOMMYHUKAITMSIIBIK KYHE TYHIHIHIAC KUHATIFAH
aKmapaTThl Kopray Kypanmapel Oap. Byn tyifinHig Ooc OemiriHig
CHIMBIMABLIBIFEL TYHIHIE (PIOK3aKKA) OPHAJACTHIPBLUIFAH 3aTTaPIbIH
HHTETPANIBIK KOPCETKIIII MOIICPIHE COMKeC azalifaHblH Olnmipesi.
Hemek, IND' unterpanabik xepceTkimi (ChIHBIMABLIBIFDL) xKoHE C’
KYHBI Oap ’kKaHa ProK3ak O6ap aen caHaliMEbI3, MyHAa

k—h
IND' =IND-Y a,-ch, (3.3)

i=1

k—h
C’:ch.-chi, (3.4)
i=1

myHna IND — aknapartsl kopray Kypaniaapbl HHTCTPATIBIK KOPCCTKILLII.

Ocpunaiiima, TeHETUKANBIK AIrOPUTM KOMETIMEH aKNmapaTThIK-
KOMMYHHKALMSUTBIK JKYHe TYHiHIHE (PIOK3aKKa) aKmapaTTsl KOpPFay
KYpaJAapbIH IPIKTSY KE3CHIH 1CKE aChIPFaHHAH KCHiH, TAIICBIPMAHbI a3
KOJICM/Tl PFOK3aKKa KOWIBIK, OHBI a3 3aTTAPMCH TOATHIPY KaxeT. Exal
HIbO xommanyra Oomanei. biz 4 Ouikriri Oap €Kik aramn canma-
MbI3. Op mbiHFa | skoHe 0-I€H TypaThiH K Y3BIHIBIK CHIZBIFBI COMKEC
KENe .

Konmarer Oipmiktep TYHiHOE OpHATACKAH aKMApaTThl KOPFay
Kypaaaapsl HeMipaepiH kepceteai. Exiik aramTelH TaMbIpsl /7 OHiK-

Tikke we. TYOipre (ch,,ch,,... ch, ,,0,..,0) HKOJIBI COHKEC KEMEAL. k

R

ceesy

OMIKTIKTIH WBIHBIHA (ch, ch, ..., chy ,.2,,2 4. 2, ;,0,..., 0) KOJIBI
cobtkec keneai. Conma (ch,, ch,,.., ch, ,.2,,25..., 2, ,,1,0,..., 0) HKOHE
(chy,chy. chy .2,,245 2,_,,0,0,..,0) JKomaap TikeneH yprak-

Tapra COMKEC KEJIeAl skoHe myHAa [ =2.3..... h .
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¥pnoak Kongapel aknaparThl KOpray Kypanigapbl TYWIHIH TOJ-
TBIPYIbIH, <CKaKBIH» HYCKAJIAPBIH KOATAaWAbl. ¥prakrap Oip-OipiHeH
EPEKIIENEHE I, OUTKEHI Gipinmi *xaraaiiaa Tyhinae # — /A Hemipi 6ap
3ar (aKmapatTel KOpFay Kypangapel) 0OoJjaabl, aja CKIHIIICIHAC
Ooamaiinel. bapisik xoamap pykcar eTLIMEHIl IS OHTANMBI3, SFHH
MAKCHMAaJIIBl WHTCTPANABIK KOPCETKIIITI €CKEPE OTBIPHII, TYHIHAL
TONTHIPY ABIH PYKCAT CTINTCH HYCKACHIH cunaTTai anaasl. COHOBIKTaH
JKapaMchI3 CBHIBBIKTAPFa COWKEC KENETIH MIBHAApAa yprnakrap 6ou-

Mabapl. k£ OuikTiri Oap IIbIHFA (chl,chz,___, chkih,zl,zz,_,,zhil,O,_,_,O)

pYKcar CTIAMCH KO COMKEeC Keneal Jem OomKalMbl3, MyHIa
[=273,.,h ocsl mbiHFa PS NCPCICKTUBACH CHIKTHI HapaMeTPAl

ecenTeiimMi3. BuHapIbIK arainThiH IBIHAAPBIHBH ICPCICKTUBACH ACT
aKmapaTTaHAblpy OOBEKTICI KOopFay TapaOBIHBIH ILIEKTEYI pecypce-
Tapbl JKaFIAHBIHAA AKIAPATTHIK-KOMMYHUKALSUTBIK, JKYHE TOPAObIHAAFBI
aKnapaTThl KOPFay KypaaJapsl )KUBIHTHIK KYHBIHA CATBIHFAH [ICKTCY
meuntepin 6omkaiTeia Oonamer3. Lllein MmoniHge, mapametp PS — Oy
aKMapaTThIK-KOMMYHHUKALMSIBIK JKYHE TYHIHIHIEC OpHATIACKAH aKa-
parThl KOpFay KypanZapblHBIH MaKCHMAJIbl KYHBI, €rC¢p OHBIH
12.3,....,k—] wemipi Oap 3arrap TYHIHAC OpPHAIACKAHABIFBI OC/ITLI
0oJca, aHsiKTayFa 601161 PS mapaMeTpiH KEICCIACH SCCNTEICHL:

k—h h—1
PS = Z c,-ch, +Z Cp opey 2,7+
i=1 j=1

(3.3)
k-1 -1 ¢
+ | IND =3 a,-ch, = a, ,,  -z,| —=&L
i=1 j= Ap_1n

CoHza CKUTIK aFallThlH IIBIHBIHBIH OIpiHIN ACHred yimiH PS
nmapamMeTpal Keneciact ecenTenmis:

k=h -1
PS:ZCZ. -ch +ch7h+j ‘2,4, (3.6)
i=1 J=1

LIBO-Fa colikec EKIK aFall »KOFapbLIaH TOMCHIC Kapai CalbIHFaH.
KypbiibICThIH op KE3CHIHAC Kemecl by PS mapaMeTpal ecentey
HOTHKENepiHe HerizaenreH. KepHeki Mpican yiniH 613 aHTUBHPYCTHIK
OaraapiaManblK KAMTaMackl3 €TY MCH OpaHaMay3p apThIK ACT CEHII,
TarnceipManbl ot xeHuaeTeMi3. Windows 10 OXK coHFbI HYCKACHIH-
Ja aHTUBHPYC OJCTIKIACH OPHATHLIAIBI )KOHE OHBIH XKOFapbl PEHTHHT-
Tepl KBIMOAT KOMMEPLMSIBIK aHTUBUPYCTHIK OaraapiamMaHbl maiaa-
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nanOayra MyMKiHaik Oepeni. by Opanamayspre ae xateictel. CoH-
JBIKTaH, WUTIOCTPALMSIBIK MbIcanga 013 TeK 6 3aTThl KAJIABIPAMBI3:
Kypanzgap - kpunrorpadusibik kopray (CK3), Ko sKeTIMALTIKTI [eKTey
(1OX), ayrenrudurarms (CA), tyracteikrs 6axpiiay (CKLI), Gacein
kipyai ansikray (CBB); VPN. CoznaH keiiH aknapaTThIK-KOMMYHHKA-
LUSUTBIK KYHE TYHiHIHE apHajFaH OGacTamkel MOTIMETTEpi Oap kecte
KeJeCiaeh kepinyl MyMKiH, 3.1-KecTeHl KapaHpi3. MbIcaigarsl aKmna-
paTThl KOpFay Kypaigapbsl KYHbI YITTHIK BaJIOTaIapra OalTaHbICThI
0oaMac YImiH mapTThl OIPMIKTEPAC HEMECe Oamiaapaa KepCeTiareH.
aKmapaTThl KOPFay KYPaIJAPbIHBIH HHTCTPATIBIK KOPCCTKIIITEPI
Oangplk Oaramay HETi3iHAS, MbICAIbl, Www.anti-malware.ru caiTs
[89-95] nepekrepi HETi3iHAS, COHAAN-AK capanTaMalIbiK Oaraiay KOHS
OPHEKTIH KOJAAHBLIYBIH CCKEPE OTHIPBIN KaObL1AaH b (3.2).

3.1-xecTe — aKnapaTTHIK-KOMMYHUKAIMSUIBIK JKY#ie TYHiHI YIIIH OHTaiIaHbIpy
ece0iH IeNTyre apHaIFaH OacTallkpl JepeKTep

ITon HeMipi 1 2 3 4 5 6

aKrapaTTel Kopray Kypaimsl- [ CKI] | CK3 | CBB CA | CP][ | VPN
HBIH aTaybl

ITTapTTHI GipITiKTEpAETi KYHBI 5.0 7.0 8.0 6.0 4.0 1.0

WHTerpanpK KepceTKinT 2 3 4 3 2 1

['eHeTHKATIBIK ANTOPUTM JKYMBICHIHBIH HOTIDKECIHAE aKMapaTThIK-
KOMMYHHKALMAIBIK JKYHE aKIapaTrTel KOpFay Kypaigapsl TYHiHIH opay-
AbH Genrim 6ip Hyckackl aHpikTangsl actik. Hotmwxe ¢h =101001
XPOMOCOMAFra »Kas3biiaipl. bi3 HMHTCrpasAbIK KOPCETKIilm TECTIHIH
MBICAJIBIHA 7-T¢ TCH KOSAMBI3 (IC *Ky31HAe Oopl TaHAAIFAH HHTCTPA-
JBIK KepceTKilmiH Oaranay ImKazacklHa OalnaHbICTH. MeIcambl, 01
I-nen 10-ra metiin mHemece 1-men 100-re aefiin esrepyi MmyMkiH, [90]).

IND =7 xepceTkiln YIiH >KUBIHTBIK, HHTCTPAIBIK KOPCCTKIII 7-r¢
TeH OONapl, anl TYHIHHIH aKNapaTThl KOpFay Kypangapsl KyHsl — 14 m.6.

h = 4 mapametp Goncer. Coaan KeliH napamMeTp *KOFaphl1a CHIIaT-
TaIFaH ©3rePTLIreH anroputMai (reHetukansik amroputm + [IBO)
KOJaHa OTHIPHIIL, 3.4-CYPETTE KOPCCTIITCH SKUTIK aFalliThl aTaMbI3,

bi3 exinik aramTsl xxorapbiaaH 6actaiiMers, o 100000 »xonra cotikec
kenenl. Kon 4 Owikrtikte opHamackan. byn skonaplH mapamertpi
PS =15 teH. byn - TYI/nH,uerl 6apnbn< aKMAPATThl KOPFaY Kypanaaphbi-
HBIH WHTCTPANIbIK KepceTKum KOCBIHBICBIHA TCH TYHIHACTI MaKCH-
Mangbl HHTETPAABIK KOPCETKILII.
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EA-nbIH xoraprbl xkarbiaa eteitik, o1 (100000) xoaaa sxaspuiraH.
Ouiki PS =15. XKorapeina cunarrayradaii ovinana kene, (100000) skom-
JIBIH YPTIAKTAPBIH TATAARMBI3. ByT »K0 yprakTapapIH KOIIapbH Kypaii-
asl -(100100) sxone (100000). Onapasiy napamerpi - PS=135.

Twuicinme op6ip K01 YprIakTapsl 63 YpnakTapeH Oepeni. ¥ pnak-
tapabsiy ap -(100100) sxomst xa cofikecintue -(100110) sxone -(100100)
yprakrapeia oepeni. Aj (100000) sxomx (100010) sxone (100000) yprak-
Tapaet Ocpeni. Amaiiga (101100), (101010) sxone (101111) weiHaapeisaa
AKNAPATTHIK KAYIMCI3AIK KOMETIMEH aKMAPATTHIK-KOMMYHHUKALUSITBIK,
JKYHe TYHIHIH opay HYCKAaChIHA COHKeC KeIMEUTIH OuTTep Oonaabl.

Erep ryitinae 1 sar (CKL) opnanacca an 2 3ar (CK3) 6boimaca oHzma
(100110) »xombl APTTHI TYPAC €H KaKCchl aemn ecenrencai. Ockliaiima,
TCHETHKABIK AITOPUTM apPTHIKIIBIIBIKTAPEI MCH OYTaKTap MCEH IIcKa-
pazap 2miciH OIPIKTIPETIH ©3rCPTUINCH AJTOPUTMIL KONAAHA OTBHIPHIL,
TCK TCHCTHKAJIBIK QITOPHTM apKbUIbl QIbIHFAH IICHIIMAL SKAKCAPTYFa
Gomapl.

by skarmatina moaundukanmsuianrad (Kypama) aaroput™ akmnapar-
TBIK-KOMMYHHUKALSUTBIK XKYHE TYHIHACpiHIH (PIOK3aKTapbIHBIH) CAHbI
eaoyip YAKCH OOJIFAaH KaFdaia KbI3BIKTHI JKOHE KJIACCHUKAIBIK SiC-
TCPMCH OJIapAarsl OapJIBIK PECYPCTApAbl Kaiita Oeyal OHTAMIAHIBIPY
eceOiH Karap miemy eTe¢ KublH mpouece [96,97]. Osreprinren aiaro-
PHUTMHIH )KYMBIC YaKbIThI IO LM MOJIIIECP] MCH YPIAaKTap CAHBIHA
TIKEJICH MPONOPLUOHANIBI, a1 KHUBIHTHIKTAFbl 3aTTAPABIH kK CAHBIHA
KOIMYIICTIK canra OaiimaHbICThl 601aabl. ©3repTUITCH aIrOPUTMHIH
JKYMBIC VaKbIThl KebOiHece /2 mapaMeTphiH KeJaeMiHe OallIaHBICTHI
Oonaxapl. JKorappiaa CHMATTANFAH CHIHAK MBICAJIBIHA KOHE 3.2 3KOHE
3.4-cypeTTepiHAe KOPCETIITCH HOTHKEICPTE YKCAC, k sKoHE A OoIIeK
MOHJAEP YIIIH €CENTey HSKCICPHUMEHTTEPl JKYPri3inai. ¥ CHIHBIIFAH
MOIUHUKALMATAHFAH KYpaMa anropuTMIl (TCHETHKAIBIK aTOPUTM
+IbOY) ykcac ecenrep KIachlH IICINY VINIH KOJAAHBLIATHIH OacKa
KIACCHKAJIBIK ATTOPUTMACPMEH CANBICTHIPY YIIIH KIACCHKANBIK ['CHE-
TUKAIBIK anropur™, «capaHy (CA) sxone HaxTsl ToJbK caHay (TC)
aJITOPUTMIMEH CATTBICTHIPMABI TANAAY Kacanabl. JKorapbina aranFan
anropur™maepal Oaranay YIIiH )KHBIHTBIKTA S-TeH 150-re qeiiH TakpIphIn
JKUBIHTHIFBl (aKMaparTsl Kopray Kypanaapel) skacanael. Cepusaa
30 ToxipuOe OoiibiHIA 5 cepus oTKizinmi, 3.2-kecTeHi KapaHpi3. bap-
aeirel 150 ecenrey toxkipubeci. Ecentey skcmepumentrepi Inteli7
9750h (2.6 — 4.5 I'T'r) mpouieccopsl Oap KOMIBIOTEPAL JKACATTBI.
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3.2-xecte — lloHJEp KUBHTBEBIH — aKIapaTTHIK-KOMMYHUKAISIIBIK JKyiie
TYHiH/IEpiHEe apHAIFaH aKIapaTTbl KOpray KypallapbH KalbIITacThIPY IbIH dpTYPIIL
alrOpUTMJIEPIHE apHAIFaH CATIBICTHIPMAIIBI TECT HOTHKENEpl

No cepusi- Tect AJITOPUTMJIED

JIarbl JKUBIHTBI- Tonwix Knaccukanplx | «CapaHy | IeHETMKalbIK

TOKIpUOe | FBIHJAFBL caHay TEHETUKAIBIK | &I'OPUTM | aIrOpUTMT
3arTap aNTOPUTM mbo
caHbl - N (TIOmy SIS (TOTTy SIS

momepi 50) Mermrepi 50)
IllenriM YaKbITHL, ¢

1 5 1 1 1 1

2 10 1 1 1 1

3 15 600 1 1 1

4 20 720 1 1 1

5 35 1000 1 1 1

6 30 1300 1 1 1

7 35 1600 1 1 1

8 40 2200 1 1 1

9 45 4500 1 1 1

10 50 4900 1 1 1

11 55 6020 1 1 1

12 60 7990 1 1 1

13 65 8900 1 1 1

14 70 9400 1 1 1

15 75 10100 1 1 1

16 80 10690 1 1 1

17 85 11450 1 1 1

18 90 11990 1 1 1

19 95 12670 1 2 2

20 100 13300 1 2 2

21 105 13900 1 2 2

22 110 14200 1 3 2

23 115 14800 1 3 2

24 120 15220 2 4 3

25 125 15700 1 4 3

26 130 16300 3 5 4

27 135 16500 3 6 4

28 140 16900 3 7 5

29 145 17500 4 8 5

30 150 18000 5 10 6

By kectenie HAKTHI HOTHXKEACH OCPireH ayrITKY YIIIH 5% apThiK
€MEC CKCHI aHBIK KOPCETUITCH.
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3.2. AKnapaTThI aKOFAITYIAH 00JIATHIH TAYeKeIEPAIH KHbIHTBIK,
LIAMACHIH, KOPFAY KYPAJIAPbIHBIH HHTErPAJIIBIK, KOPCETKI LI
TEPIH 2KIHE 0JIAPAbIH KYHbIH MaiiAaIaHy bl €CKEPe OThIPHII,
FeHETHKAJIBIK AJITOPUTMAL JAMBITY

TanceipMaHbl TCHETUKAJIBIK, AJITOPUTM TYPFBICBIHAH PECIMACHMI3.
XpoMocoMa KOPFaHBIC IIAPAIAPBIHBIH KHUBIHTHIFBI JCT CAHANHMBI3
(MbICaBI, KOPFAHBIC OOBEKTICIHAC AKMAPATTHIK KAYINCI3AIK CasICATHIH
CaKTay epeiKeaepl), COHBIH IMIHAC aKMAPATThl KOPFAy Kypasaapsl.
KurlH exinik caH TypiHae KoaTamraH. Erep caHHBIH CKITIK pa3psiabl
(1) Gipnikke TeH Oonca, OHJA THICTI aKHapaTThl KOPFay Kypaiaapsl
HEMece THicTi HeMmipi Oap akmapaTThl KOpFay >KOHIHICTI Inapa
JKUBIHTBIKKA cHrisiteal. ComaH KEWiH KOATHL ©3rePTY AyKbIMBIH
KeTeciaeH YChIHyFa Oomaabl:

G=(dd,..dy),=0.2NC),, (3.7)

myHaa NC —oHTalIbl JKUBIHTBIKKA KOCY YINIH BIKTHMAJT KapacThl-
pBLIATBIH aKnapaTThl KOpFay Kypaliapsl »KoHE KOPFay MapalapblHbIH
CaHBl, (, — aKmapaTThl KOPFay Kypanaaphl >KOHE/HEMECE KOopray

LIapaaapbiH JKUBIHTHIKKA KOCY.
I'eHEeTHKANBIK ATOPUTM TEPMUHACPIHAC MOMYJISIUS IPTYPL XPO-
MocomaJjapsl Oap yariiepacH typaqst. [lomymsius MeImepi OHAArs!
VATUICPAIH MaKCHMAJIAbl CAHBIMCH mmeKTeneAl. [lomymsuusHbie op
JIAHACHIH KEICCIACH cumaTTayra 0o abr;
Ch ={G.C.R}, (3.8)
myH1a (G-TONyISUSIaFE TEHETHKAIBIK KOl SK3EMILISPHL;

(- akmapaTThl KOpFay Kypalaaphl *KOHE/HEMECE THICTI KOpFay
IapanapeHbIH KYHBI,

R —Tangan anbigras aknaparThl KOpFay Kypaigapbl sKOHE/HEMECE
2-tapayAa KapajaraH THICTI KOpFay HIapaiapbliH CCKEPE OTHIPHIIL, AKIa-
partel (HEMECe OHBIH KYITHSUTBIIBIFBIH, TYTACTHIFBIH) JKOFAITYIBIH
JKUBIHTBIK TOYCKEI.

Toyekenai aHbIKTaY YIIIH AITOPUTMII ©3repTy NPOLIECIHAC KEIec
Oo/mkaM KoJaaHeLiaabl. berin Oip aKnapaTThK-KOMMYHHKAIHSLIBIK,
JKYHe YIIIH aKiia SKBUBAJICHTIHICTI IIBIFBIHAAPIBIH a0COMIOTTI MOHI
3JACMEHTTEP -KaylnTep, OCAJIIBIKTAP, aKNapaTThl KOPFay Kypaigapsl
Ti30eriHe GaimanpicThl. COHIBIKTAH TOYCKEIACP CaHbI - OYIT KayinTep
MCH aKTHBTCPIH JKUBIHTHIFbL;
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R=TH -M, (3.9

mynaa 1'H —xayinrep canwl, M —axtusTep canbl.

(3.9) bopmynaceinga GipHEIEe KAayiNTEPAiH YHIECYl, COHAAN-aK
aKMapaTThl KOPFay Kypangapbl apachlHAAFHI 1Kl 9CEP CCKEPLIMETCH.
COHABIKTAH aKMAPATTHIK-KOMMYHHUKAIMSIBIK, KYHWE YINH KayinTepal
AHBIKTAYABIH HEFYPNBIM KONMAMIBl 9fici malyell npoduiIbACpiH
JKacayfa Heri3Ae/reH aaic 60sibin Tadbitaast [86, 165-0]. byt sgicnien
malyeln npoduabpaepl opTYpil KayinTepAiH YHICCIMIHEH TYpaThiH
mwalysiiaap Tiz0eri perinae kKapacteipeuiaabl. CoOHOa TayCKEIACP
CaHbIH KeNeCl TOYSIAUTIKIICH cunaTTayfra O0onaupl:

R=(™)" (3.10)

myraa 1A — mabysinaap casbr.

Hemek, Oepinred npodwuip VINIH TOYCKSNIIH [IaMachl COTTI
waldybIIAAPAAH KEITIPUITCH KA 3AJIAJIIbIH MOJILICP] ACT CaHAyFa
Gomnamsl.

Erep malysin ke3inae Ti30SKTI peakius 0oaMaca, OHIA YKAJIIIbI
TOYEKEAIH MOHI opOip aKIapaTTHK-KOMMYHHKALUSUIIBIK KYHE aKTHBI
VIIH 3USHIB MATCMATAKAJIBIK KYTY PETIHAC YCHIHBUTYBl MYMKIH:

r=YP,-D,. i=LTH,j=1M, (3.11)

MYHA P, - (j) akTHBKE (7) Kayill TOHAIPETIH aKMapaTThIK-KOMMY-

HUKALMSIBIK KYHE aKMapaTThIK KAYINCI3AIK KAKTHIFBICHIHBIH BIKTH-
MAJIIBIFbI;
D, , - OKBIC OKHFara OalNaHBICTHI 3AJIAJIIBIH MOJIIICP] (aKimasai

Oanamana KaOBUITAHFAH).

(Cn) xpomocoma Marpuua TypiHae yChIHBUTYBl MyMKiH. Coxan
KEHiH MaTpPULAHBIH KOJIAAphl OPHAIACTEIPY HYKTEIEpl Oomaapl, col-
KCCIHIIC OaraHmap — HAKThl AKMAPATThl KOPray KypalgapbiH Kam-
TUTHIH Kypangap Ki1acel (MBICABI, AaHTHBHUPYCTHIK OaFxapiamMasibik
KaMTaMackl3 €Ty KIachl KQPacThIPBLIFAH aHTHBHPYCTHIK Oaraapiama-
JapabiH OapiblK HYCKATAphIH KAMTYHE MYMKiH: Avast, Avira, AVG,
Bitdefender sxone 1.6.). g, MaTpuua 3JCMEHTI i TYHIHIC OPHAIACTHI-

PBUIFaH j KIACTaH aKNapaTThl KOPFay KYPaabIHBIH HOMIPIH KOPCETe 1.
Erep g, =0, oHZa j kmacraH i TyHiHzae Gipae-Oip Kypan maidiaana-
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HBLIMAHABI AT €CENTEHMI3, MBICAIBI, BUPYCKA KapChl Oaraapiama-
JIBIK, KAMTaMAChI3 €TY MKETAPAITBIK KPAHAA Mai1aJaHbUIMANIBL.
I'eHeTHKATBIK  anmropuT™  (Ch)XPOMOCOMACHIHBIH — KaJIbIITACY

cxeMachl 3.3-KeCTeAe KeNTIPIITCH.

3.3-kecTe. XpOMOCOMaHBIH KaJBIIITaCy CXEMAachl

Kapcpt mapamap xmactaper. | Nz N2 Nne
JKemi Topanrapbl

K; & En Eine

Kz & En - 8anc
Kie Exec1 Exec2 & kc N

MyHzaii ¢opmaTTa YCBIHY XPOMOCOMAHBIH JKOHE KOHTCKCTIHIE
memnneTid ecentep aen Kxe xkone Nyc — TuiciHIe, TyHiHACpiHAET
aKNapaTTHIK-KOMMYHHKALFSUTBIK JKYHE JKOHE aKIMaparThl KOpray Kypa-
Japbl TYHIHACPIHIH CaHBL

(R) Toyekenzi ecermey yIiH Kereci Mozeabai KomxaHambs. I'eHe-
TUKAIBIK KO OOHBIHIIA opOip TachMaIAayIibl YINIH THICTI aKapaTThl
KOpFay KypalJapblH TaHAANMBI3.

Tenerukansik anropurvre {/ — . nmalifanbuibik Gy HKIMSACHIH €HTi-
3eMi3; Oy (YHKUMS >KHUBIHTHIKTA TAHAAJIFAH aKIAPaTThl KOPFay
KypaJigapsl THIMIUTITIH Oaranay yirH Kaxer. TaHmaarad aknaparTsl
Kopray Kypangapsl malOysul mpoduIiHe COUKEC KEIyl KEPEK CKCHIH
eckepreMi3. OHUTKEHI, MBICANBL, IMEKTEYJIl (QYHKIHOHAIABIFEL Oap
TETiH aHTHBUPYCTHIK Oaraapnamanslk kamtamace3 ety DoD/DDoS
maldypIIAAPBIMEH KYPECY YIIIH MYJIACM MalJaChl3 CKEHAIT TYCIHIKTI,
a1l aKmaparThIK-KOMMYHHKALMSUIBIK KYHEre apHATFaH KaylimCi3aik
casicaThlH CaKTay YKOHIHIACTI HYCKAyap HHCAHACPICPACH KOpFaMai Ipl.

Onpa U — . maiinansuibik GyHKIMsHEL Keneciaeit Gepyre Gomaipl:

U(Ch)=R, -Ch R, (3.12)

mynga Ch — axmapaTTel Kopray Kypaagaphl SKMBIHTBIFBIHBIH
JTaHACHI;
R, — €TEP aKmapaTThl KOPFay KYPaaJapblHbIH THICTI KUBIHTBIFbIH
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Konganbaca, akmapaTThlH JKOFANybIHA OaMIaHBICTHI TOYCKEIACPIIH
IIaMackl;

Ch.R— axmaparTel KOpFay KypaaJapbIHBIH THICTi )KHBIHTBIFIH
ChG. (nanachiH) KOJAQHYABI €CKEPE OTHIPHII, TOYEKEIEP MAMAChI

Analiga, aKnapaTThIK-KOMMYHHUKALMSUIBIK JKYHEHI [Ma0ybLIaap-
JaH Kopray OOHMBIHINA KOJI JKCTKI3UITCH THIMALIIK, THICIHIIE, aKma-
parThl KOpFay KypaagapeiHa KOCBIMINA LIBIFBIHAAPABI Tagall ST
Kerneci kaThIHACTBI KOJJaHA OTHIPHIIL, AKMAPATTH KOPFAy Kypaigapsi-
HA IIBIFBIHIAPBIH 9CCPIH CCKEPEMI3:

U(Ch) _ (RO — Ch.R)Ch.C ’

mynga Ch(C — aknmaparTsl KOpFay Kypangaphl >KUHAFbIHBIH KYHBI.

(3.13) popmyna kaTeiHAC opbip canblHFAH KyH OIpIiriHe akmapar-
TBIH KOFATy KayIliH Kanai azaiTyra (HeMece apTThIpyFa) OOJaThiH-
JUBIFBIH KOPCETEI.

Opi Kapaii, 613 albIHFaH ©PHEKTEPAlI TCHETHKAJBIK aITOPHUTMIC
Kanai KongaHyFa OOnaTeIHBIH KapacTeipambi3. JKorapel AcHrenmi
OargapiaMaiay TUIACPIHIH CHHTAKCHCIHAC KPOCCHHTOBED, MYTALHS,
TaHAay QYHKIESUIAPHI KSISCIACH O01aabl.

Kpoccunroeepain QyHKIMACH - KaHA TachIMAJIAYIIBLIAPIBIH
eHiMI. [ eHETHKANBIK aITOPUTM Ga3achIHAA MICIIIM KaObLIAAY Akl KOJI-
Jay Kyihecl OaraapiaMaiblK ICKE achIpy MPOLCCIHAS KPOCCHHTOBEP-
JIH €Kl Typi Kapamapl. bip HYKTEI %oHE N-HYKTE KPOCCHHTOBEPAL
KOJmaHy MyMKiHAIKTepl Tamgadael. Ockl €Ki Typal TaHaay Kejeci
oiinapra OainaHeicThl. Bip HYKTET KPOCCHHTOBEPIS HETI3ACITCH
CTaHIAPTTHI TOCUT FCHETHKATBIK AITOPUTM KOMETIMEH IIEIiM Ta0yFa
00JaThIH KOIITCTCH TANChIpMasiapra COHKeC Keaeai, ajakiaa aknapar-
TBIK-KOMMYHHKALISJIBIK JKYHE TYHIHACPIHC apHAIFaH aKIaparThl
KOpFay Kypa/aapsl Kell TaHAAy €CCnTepl YIIIH CTaHIAPTThl TCHETHU-
KaJIBIK, aJITOPUTM OT¢ 1971 Goamaiiaer [96]. by xpomocoma OipTyTac
0emiHOCHTIH KYPhLUTEIM OOTMAUTHIHABIFBIHA OalnansIcThl. byt ecenTi
HICITYAC XPOMOCOMAaHBI BIABIPAY MPOLCAYPACHIH KOKET CTETIH XKYHe
peTiHae TyciHgipyre 6oaanel. JIeKoMmO3uIus XpOMOCOMAaHBI OOTIK-
Tepre 0emyre MyMKIHAIK Oepeal xKoHe op 0emiM akmapaTThIK-KOMMY-
HUKALMAIBIK XKYHe TYHIHACPIHIH 631HAIK KIAChIHA COHKEC Kee .

Bi3 op sxym ymin (P4 ) ara-aHamapablH ePEKIICTIKTEPiH Mypa

(3.13)

€TETIH JKaHA JaHa JKacaliMbl3.
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func K (PA):: foreach Ch (X ) from PA and

foreach Ch(Y) from PA where Ch(X )=

Ch(Y)do R.add ({G : xor (Ch(Xi)G,Ch(Xj)G),C :, R :})
return R.add (PA)

(3.14)

Opi Kapai, myTaiusi QyHKUUSICHIH, SIFHU TCHCTHKAJBIK KOITHIH
©3repyiH KapacTHIPbIHBI3. MyTalUsSHBIH €Ki TYPIH KapacTHIPYABIH
Heri3iHae Oipkatap MaHbI3Ibl GomKaMaap HKatelp. bipiHIIiAcH, TYpaKThl
MYTalHs TCHETHKATBIK aArOPUTMACPAL JKY3€re achIpaThliH Oarnapina-
MAaJbIK 2KaCaKTaMaHbIH OachIM KOIIIUITIHAEC KOJJAHBUIAABL JKOHE
KJIACCHKAJIBIK TOCII PETIHAC KAPAacThIPbLIaAbl. EKIHINIICH, 3¢PTTE I
OTBIPFaH CCCNTIH alfHBIMAIBIIAPH! KOFAPhl HKEMALTIKTI Talal eTeqi,
COHBIKTaH MYH/IA [CHCTUKAJIBIK AJITOPUTMHIH THIMALTITT KPOCCHHTO-
BEpre KaparaHaa MyTaupsra keOipek Toyenai. Y IiHmiAeH, Oyt Oomkam
AKMAPATTHIK-KOMMYHUKALHSUTBIK JKYHEICPAIH KHOCPKAYINCI3JIK KOH-
TypAapblH KAJIBIITACTHIPYFA KATBICTBI CCECNTEPAIH O31HIIK CpeKIIe-
TKTEPIMEH TyciHaipineai. MyHaai epeKinenikTepAiH KaTapblHa Xpo-
MOCOMAaNapbIH YAKCH KeIEMi MCH IICIIMIl MEKTEHTIH (akToprapasy
ken Oomysl xkatagsl. Ockl cebenrtepre GalIaHBICTBI Ke3ACHCOK 3Iie-
MEHTTEPAlL KAMTHTBIH aybICIIAIbB MY TAL[USHBI KONAHY THIMA1 OOJBII
TabbLIaabl. byt Tocii acipece anropuTMHIH OACTanKhl KE3CHACPIHAC
«PIOK3AK» THIITI OHTANIAHABIPY CCCNTEPIHAS CH KOJIAMIBI KYPAM/IbI
Taly TYPFBICBIHAH apTHIKIIBLIBIK Oepeai. HoTwkeciHae, aysicnaibl
MYTaLHs €CENTIH KYPACILIIriH €CKEPE OTHIPHIN 134€Y KEHICTIIH THIM-
JIPEK KAMTYFa MYMKIHAIK OSpe/Tl sKOHE aTOPHUTMHIH, >KaJIITbl OHIMILTITH
aprTeipansl. Ecenrey skcnepuMeHTTEpP! GaphIChIHAA MYTALMIHBIH €Ki
TYp1 KapacTeIpbuLAbL. BipiHimi Typi - TypakTel MyTauus. by skar naiina
1% BIKTUMAIABIFEL Oap XPOMOCOMAAAFHI O MO3ULIUS HHBCPTTCICL.
Exinmici - aysicnansl mytamps. byn skarmalia MyTanus bIKTHMAT-
JIBIFBI TCHETUKAIBIK QITOPUTMHIH Ka3ipri KOKCTTUTIKTEPiHE Oafia-
HBICTH 60naael. MyTanms koaddruenti 1-6% apansirsiaga 6onagsl.
Canpicteipmansl $utHee QYHKUMSICH Oap KapacThIPBLIBIT OTHIPFAH
TCHETHKAIBIK anropurMac gurHec QyHKIMACH PETIHAE XPOMOCOMA
KYPaWTBIH aKMaparTel KOPFAy KYpaaAapbl THIMALIITIHIH KOCHIH-
JBICHI €MEC, KTacKa KIPETiH aKmapaTThl KOPFay KYPaiJapbIHbIH THIM-
JUTITT HEMECE WUHTCTPAABIK KOPCETKIITCPIHIH KOCBIHIBICH KOJIa-
HBLIJBL.
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Oxn yIiH XpoMOCOMaIarsl €Ki €KUTK Pa3psaAThl Ke3ACHUCOK TYp-
JACHIIPEMI3:

fune M (PA):= foreach Ch(X) from PA do Ch(X )G = (3.15)
= xor (Ch (X ).G,l << rand (0, NC )) .

Onpa tangay (QYHKUMSCH, SFHH CH JKAKChl TaChIMAJIAAYIIBIHBI
TaHAAy KeJICCIACH YCHIHBLTYBI MYMKIH;

func S(PA ):: return PA .sort ( )slice (1, K ) (3.16)

“KazbaHbl azaiiTy jOHE NOMYIIILMSHEL A3aUTY YIUIH TEK (U ) nau-

Aanbl (PYHKIMSFa KaTBICTHI YJIKEH HOTHXKe OepeTin K TaceiManaay-
TITBLTAP/IB! KA B PATHIHEIMBI3IB CCKEPTEMIS,

Targay A6l KOJTZAHAP ANABIHAA MONY I yinia Ch (X )C koHe
Ch(X )R anasiH-ana ecenreiivis. [78, 6.67-72] colikec GacTamksl
TOMTY/ISILASL KM JICTSH/IC €K1 YIINiHI KaMTUABL aen Kaosuiaanasl. CoHna
TCHCTHKAIBIK QNTOPUTMICTI dp JOYIp KOFAphIIa KapacThIPBIIFAH
HETI3r1 GyHKUMSUTAP bl AOHCKTI KOJATAHY JaH TyPpaabl. THICIHING, MBIHAHBL
aJaMBbI3;

func E( ):=((P4 = K(PA). M (P4)). (P = S(P4))). (3.17)

MlemiM kaGRIIOAYAB KOMAAY JKYHEC] dKYMBICBIHBIH HOTHIKECIHAC
THICTI KJIACTaH dpOip akmaparTsl KOPFay KYPaATAAPEIHBIH HHTCIPATIBIK
KOPCETKIIII JKOHE OCHI aKMapaTThl KOPFay KypPaliJapblHBIH KYHBI HET1-
31HIC aKNaPaTTHIK-KOMMYHHUKALMSIBIK KYHe TYHiHI YINIH aKnapaTTsl
KOpPFay KypaaIapbIHbIH OHTANIIbI JKUBIHTHIFBI AHKBIHIANAIbl. AKIAPATTHI
KOpFay Kypajaaapbl KIacTaphl YIIiH HHTETPATIBIK KOPCETKII Talaaay
JKOHE €CCIITCY HETi3IHAC OJIApAbl KATBIITACTHIPYABIH CapanTaMaIbiK,
9JiCiH KOMAaHOal aknapaTThl KOpFay Kypanaaphl KIacTaphl YIOiH can-
MaKTHIK KO3()PHULHCHTTEPre HETI3ACATCH HHTCIPANIBIK KOPCETKILII
MaKCHMAJIIBI MOHI TYPaJIbl TYCIHIK skacayra Oomazsr. Lllemmim kaOpuiaay-
JIBI KOJIAY SKYHECI €CEITEY SMPOChIHBIH OaFIapIaMaIbIK KaCaKTaMaChl,
JKOFapbIa CUMIATTAIFAH MOJACIBACP, COHBIMEH Katap Microsoft Visual
Studio 2019 opraceinaa c# TiAIHAS OPBIHAATIFAH AKMAPATTHIK-KOM-
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JICPEKTEPAl CHII3TCHHEH KEHIH TIKEICH eHETHKANBIK aIrOpHTM Oac-
tanaapl. Con YIIiH reHeTHKATBIK aTOPUTM 25 XPOMOCOMAAAH TYPAThIH
TOTYJBILIFSIHBL Kypaiapl. Opi Kapaii, op XpoMOCOMaHBIH (HUTHEC PYHK-
uwsicen (TriMainir) ecenrenedi. ['eneTukanpik anropurmae k-Hykrei
KpoccuHrosep KonzaneuraH. LeiH MoHiHAE, K — akmapaTThiK-KOM-
MYHUKAISUTBIK JKYHETe apHaIFaH aKnaparTel KOpFay Kypajigapbl
OpHAIIACTHIPY HYKTEICPiHIH CAHBI.

Prok3akka apHanfaH >KUBIHTHIK, SFHU TATJAHATHIH aKIapaTThIK-
KOMMYHHKALSUTBIK JKyhe TyHiHI 3.6-cyperTeri opMaHbIH OH >KaFbIH-
JIAFbl KECTEAE KOPCeTINreH. SIFHu, ic XKY31HAC MYIBTHPIOK3aK KabIII-
tacTeipy eceOl memmmeni. Ilemim kaObuimayapr Koamay KyHec
0o0BeKTIrG OarbITTA/IFAH TOCUIAI MalJajaHa OTBIPBIN J3IPJICHICH.
Moaudukanusianrad reaetukaibik aaroputM +IbO ecenrey siapo
MYHJa KOJJAHBUFAH CTAHAAPTTHI [CHCTHKATBIK ANTOPUTMHECH MBIHA-
Jai OeNriepMeH epeKLICICHEAl: XpoMOocoMarap MaTpULaiap TypiHae
YCBIHBUFAH, ONAPABIH 3JICMEHTTEP] aKIapaTThIK-KOMMYHHKALHSUTBIK
JKYHEe TYHIHACPIHAETI aKmapaTThl KOpFay Kypajiaapbl HeMIpIepiHe
colikec KeleTiH caHap OOIBIN TaOBIIabl; A-HYKTE KPOCCHHIOBED
KOJAQHBLIIBI. AYBICHATEI MyTALHs KOJAAHBULABL, SIFHH MYTALHS BIKTH-
MaJIIBIFBI KAXKCTTLITIKKE OQMIaHBICThI TCHETUKAJIBIK AJITOPUTM KYMBIC
GapriceiHAa OetiMaeny Typinae e3repyi MyMkiH. dutHec QyHKIMSICH
TAIMAUTIK KO3()QUIHUCHTTEPIHIH KOCBIHIBICH PETIHAC YCHIHBIIFAH.
By perre, akmaparTel Kopray Kypangapel THIMAUTICIHIH AOCTYP
abCOIOTTI KOPCCTKIIITCPIHCH (HMHTCTPATABIK KOPCCTKIIITS HHTCIpa-
LUsUIaHFaH) 0acka, akmapaTThl XKOFAITYAaH OOJATEIH TOYCKEIACPAIH
JKUBIHTBIK IIaMachl, COHAAN-aK aKkmaparThl KOpFay KypalaapbIHbIH
opOip KIackl YINiH KYHABIK KOPCETKIIITEP] CCKEPILICAL.

AKXIapaTThIK-KOMMYHHKALFSUTBIK, KYHe TYHiHAEp! OOHbIHINA aKma-
PaTTHL KOPFay Kypaagapbl OPHANTACTHIPYAbl KOII KPUTCPUNUTBIK OHTAK-
JaHIpIpy OOMBIHINA AJITOPUTM MEH IICIIIM KAOBLIAAYAbI KOJIAAY JKYHEC
OapabapIbIFbIH TCKCEPY YIIMIH THICTI €CENTEY SKCIICPUMEHTTEPI KYP-
rigingi, 3.7-3.10-cyperrepai kapanei3. Ecemrey skcnmepuMeHTTEpI
KE3ACHCOK KYPBUIFAH aKMapaTThl KOPFAY Kypaigapbl >KUBIHTHIFE YINIH
skypriziaai. Moaunpukanusiianrad (KypaMa F¢HETHKAJIBIK aJIrOPUTM
+IIIbOY), Oyrakrap MEH MICKapagap OSAICI KOHE capaH aJrOpPUTMI
JKYMBICTAPBIHBIH THIMIUNIT canbICTBIpeLIAbl. 3.7-cypetr — [lomyms-
LUSAAAFBI XPOMOCOMANIAPIBIH OPTYPIIl CaHBI YIIIH aJrOPUTMHIH THIM-
JILTITI CATBICTBIPAJIIBIL.
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Ecentey skcnepuMeHTTEpl KOPCETKCHACH, erep XpoMocomaap-
JIbIH CaHbl YiIKeH Oonmmaca (20-1aH a3) OHTAMIBI HOTHIKETE KOJI KET-
Ki3y MYMKIH eMec. Amaiiga, oaapApiH caHbl 22-25-TCH acKaH KE37¢
AITOPUTMHIH THIMALTIT KOFapeLiarad koK. 500-1eH actam ecenrey
IKCICPUMCHTTCPIHIH CCPUSICHI HETI3IHAC AJTOPUTMHIH COHFBI HYCKAChI
JKOHE OHBI OarJapiIaMaltblK ICKe achIpy YIIH HONyIAuusiaa 25 XpomMo-
COMAHBI ANy JKCTKUTIKTI €KCHAIT aHbIKTANAbl. KapacTeIpbuisin OTEIpFaH
reHeTHkanslK anroputM-+1IbO yimiH ypnakrapabH OHTAHIEI CaAHBIH
137ey OapeichiHAa OipKarap ecentey SKCHEPUMEHTTEP] KYprisingi,
3.8-cyperTi kapaHbi3. Tekcepy OapBICHIHIA TCHETUKAIBIK aITOPUTM+
B trimainiri 450-500 ypnak 1mebiHeH 6TKEHHEH KCHIH apThai-
TBIHBI AHBIKTANIBI. by karaai Oi34iH meIniM KaObLIAay bl KOIAAY
kydieci ymiH 500 ypnak caHelMEH reHeTukanblk aaropurM+LIBbO-
JaFbl YpIakTap CaHbH EKTeyre Heris Oepeni. Ecenrey skcnepumenT-
Tepi OapbIChIHAA TeHETHKATBIK anroput™ + [1IBOQ ete skorapsl THIM-
JUTIKIICH, COHAAN-aK KbLIIAMIBIFBIMEH CPCKIICICHETIHI AHBIKTAJIBI,
3.9, 3.10-cyp. xapanp3. ['enetnkanpik amropurmM+LIBO maiinanany
KE3IHAC SCCNTI MICIIYTE JKYMCAJIFaH YaKpIT OyTaKTap MCH IICKapaaap
OJiCIHIH KOPCETKIIITEPIMEH CaNBICTRIPFAHAA mmamMaMeH 16-25 ece a3
ekeHAir anbikTan sl CapaH aIropuT™ YCTEME HICKTCY ISP MCH aifHbI-
ManplIap CaHbIH €CKEPE OTBIPBIN, KON KPUTCPUHTIOHTAWNTAHABIPY
eceOiH menmyre GeHiMaeny TYPFBICBIHAH TCHETHKAIBIK AITOPHTMHEH
Je, OyTrakTap MCH IIeKapaiap 9AICiHEH A¢ adiTapibikrai ToMeH. OChi-
Jalimma, Tangay o3ipICHreH MOJCNBACP MCH ANTOPUTMHIH CEHIMAI
CKCHJITIH JKOHE CCCNTCY SKCICPUMEHTTCPIHIH HOTHKEICP! OlpHEIe
PET MPaKTUKATBIK iCKE achIpyIapMeH pacTanFaHblH kepeetenl. [ 'ene-
TUKAJIBIK AJITOPUTM KOHE OHBIH MOAU(DHUKALMSCHIH THIMAL Al AaTaHy
yiniH reHeTukanaslk aaroputv HIIBO KoMmOuHanmsIceiH KoagaHy
APKBLIBI ATIABIMEH aKIMapaTThl KOPFAY KYPaaaaphl >KUBIHTHIFBIHA AKIIa-
paTTHl KOpFayFa apHaJIFaH CH eHIMII Kypanaap MCH MeTalapIbl TaH-
Jay KakeT ekeHAIri kepcetinreH. XKorappraa KapacThIPbLIFaH HHTC-
rpanipl KOPCETKII TATIAHFAH AKIAPATTHK-KOMMY HAKAITHSITBIK XKYHE
TYHIHACP] YIOIH KOPFAHBIC KypaiJapel MCH IIapalapblH TaHAAYIA
MaHpI3IbI pen atkapaisl. byn kepceTkin MOHOTpadHAIbIK 3epTTEY
KOHTEKCIHAC HAKTHI aKIapaTThl KOPFay KYPanJapblHBIH aca MaHbI3IbI
CHIATTaMaNapbl CAMACHIHBIH, YKAIIBIIAHFAH KOPCCTKIINI PETIHAE TYCIH-
aipineni. MaTErpaniplK KepceTKil aKnapaTTaHIbpy 0OBEKTICI YIOiH
aKnapaTTel KOPFay Kypanzapsl [IBIFBIHAAPEIHBIH OHIMIUTIK MapaMeTp-
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ONApABI CATHII ANy, KBI3MET KOPCETY, MOACPHHU3ALMAIAY IIBIFbIHAA-
PBIHEIH KO3 QULHCHTTEPIH CHUMATTANHABI.

MoHorpadusuTsIK 3epTTey AiH 4-111 KOPBITBIHAB TApayhl aKIapat-
TaHABIPY OOBEKTICI YIIIH aKNapaTThIK KAYINCI3AIK jKOHE KHOepKayim-
CI3IIK KON KOHTYPJIBI XKYHEICPIHIH OHTAHIBl KOHPUIYpaLHsIapbIH
131ey, COHAAN-aK KOJJAHBICTAFbl KAYINTCPAIH ©3CKTUIITHE CYHCHE
OTBIPHIT, KOPFAy TapaIlblHBIH PECYPCTaphlH CEpPIHiHAI Kakta Oemy
JKOHIHACT1 €CENTi IICIY YIIH MOAN(UKALMIAHFAH TCHCTHKABIK
anroputM (reretrkanbik anroputM +HIIBO) konnany GoibiHIIa menmimM
KaObLUTAAY,Ib KOJIAQY JKYHCCI 93IpNey/JiH MPAKTUKAIBIK aCICKTI-ICPIHS
apHANFaH.

3.3. 3-Ttapay 0oiibIHIIA KOPBITHIHABLLIAD

1. AKmapaTThIK-KOMMYHUKALSITBIK, YKYHCICPAIH KAVIICI3AIK KOHT-
Vpaapsl YLIIH aKmapaTThl KOPFay KYpaaAapbiHbIH KOH(pHUrYpanusia-
PBIHBIH HYCKAIAPBIH IPIKTCYMCH 3KOHE OHTAMIAHABIPYMEH OAMIaHbICTHI
€CeMNTi Wy YIIiH F'eHETHKATBIK ANTOPUTMAI TYPACHAIPY MYMKIHAIT
Kapasiasl. KyMBICTBIH OChI OO TIMIHAC AJTBIHFAH HOTHKCICPIIH FBUTBIMHU
JKAHATIBIFBl TCHETUKANBIK ATOPUTMIC aKIapaTThl KOPFay Kypanaapbl
KYPaMBIH OHTAHIaHBIPY YIIIH 6MIIeMACP PETIHAEC AaKIapaTThl KOFaI-
TyAaH OONATHH TOYEKEIACPAIH )KUBIHTHIK [IAMACHIH, aKIapaTThl KOP-
Fay Kypanaapbl MHTETPANIbl KOPCETKIIUTEPIH, cOHAal-ak opOip akna-
paTThl KOpFay Kypangapbl CHIHBIOBI YINIH KYHIBIK KOPCETKIIITEPAi
Maifanany YChIHBUIATBIHABIFBIHAA. AKIAPATTHK-KOMMYHHKAITUSUTBIK
JKYHETe apHaIFaH aknapaTThl KOPFay Kypaigapel KypaMmblH TAHIAY AbI
OHTAWIAHIBIPY SCCOIHACTI TCHCTUKAJBIK AJITOPUTM KOI TaHIAyMCH
OaliJIAHBICTHI ©CCNITIH BAPHUALIMSCH PETIHAC KApacThipbuiaabl. by eHai-
picTe akmapartThl KOpFay KYpanigapbhlH akmapaTThIK-KOMMYHHKALHS-
JIBIK JKYHE - KOPFaHBIC KOHTYPaphl OOHBIHINA OPHATACTHIPYABI OHTAH-
JaHJBIPY PIOK3AKTBIH KOMOWHATOPBIK €CEITiH 63repTy PETIHAE 3ePT-
Tene . ¥ ChIHBIIFAaH TOCUT aKNapaTThIK-KOMMYHUKALMSIIBIK JKyHe TyHiH-
JCPIHIH OpKAKMCHICH YIUIH aKIMapaTThl KOPFay KYPanaaphl *KUBIHTHIFBIH
OHTANIAHIBIPY KOHIHACT1 KONl KPUTSPHIITICCEIIT] IICIIYTE FAHA EMEC,
COHBIMCH Karap aKmapaTTaHABIPy OOBEKTICI KHOCPKAYINCI3AIKKE 0oti-
HETIH PecypeTapIblH MEKTCYIUIIT KaFqaibIHAQ KOPFay TaparblHbIH
pecypCTaphiH KaiTta OenyaiH OPbIHABLIBIFBIHA KEACT TANAay JKYpIi-
3yre MyYMKIHAIK Oepeai.
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3epTTeyaiH NPaKTHKATIBIK KYHIBUTBIFEl aKNAPATTHIH JKOFATYbIHAH
OoJaThIH KAYINTEPAIH Kbl MOJIIICPIH, aKMAPATThl KOPFay Kypas-
Japbl MHTCTPAIIBl KOPCCTKIIITEPIH, COHAAN-AK aKIapaTThl KOPFay
KYpaiagapHBIH opOip KIachl YIOIH KYHIBIK KOPCETKIINTEPAl €cKepe
OTBIPHIT, TCHETHKAIBIK ANTOPHUTMHIH YCBIHBUTFAH MOAM(DUKAIHSICEHL
HETI31HAC mIeniM KabbUTaayabl KOAay KYHECIHE €CenTey ©3eri YIIH
CEpHIHAI KOCBLIATHIH KiTAalXaHa TYPIHAC MOIYJIbAl OaraapiaMaibik,
ICKE achIpy OOJIbIN TaObLIaAbl. | CHETHKABIK AJTOPUTM KOHE OyTaK-
Tap MCH LIeKapanap dAiCiHIH apTHIKIIBUTBIKTAPbIH O1PIKTIPETIH MOAH-
buKanuaIaHFaH KypaMa alrOpPUTMII ICKE AachIPYABIH YThIMJBI
OarapramManslK aarOpUTMIH TaHAAy OOMBIHINA €CEnTey 3KCICPHU-
MEHTTEPI1 JKYPri3iai. O3IpICHIMN KaTKAH MCIIIM KaObLTAAYAbl KOJIAAY
JKYHWECl YIIH YTBIMABI HYCKA PETIHAC aKmaparThl KOFAITYAaH
0OMaThIH TOYEKEIACPAIH KUBIHTHIK [IaMalIapblH, aKOApaTTel KOpFay
KYpasigapbl HHTETPAIABl KOPCCTKIMITEPIH, aKNapaTThl KOpFay Kypau-
JApbIHBIH OpOip KIacel YINIH KYHIBIK KOPCETKIMITEPIH ECKEPETIH,
COHIal-aK reHeTHKAIBIK amroput™ MeH LIIBO-HeIH OapabiK oH
JKaKTapbelH OIPIKTIPETIH TCHETHKABIK aITOPHUTM MOTU(PHKALUACHH
naganaHy KepeK CKEHAIri KkepcetiareH. Moaudukanusianrad reHe-
THKAIBIK ITOPUTMAI  1CKE achIpy aKHmapaTThIK-KOMMYHHKALHSIIBIK
JKYHere apHaiaFaH KHOEpKayilci3Aik KypalgapelH OpHAIACTHIPYIBIH
OHTAW/IBl HYCKANAPBIH 13ACCTIPYAL KEACIACTYIC, COHAAN-AK KOpPFay
peCypCTaphiH OJIAPAbIH LICKTCYJILIIN YKaFJaibIHIa KaiTa 06y >KeHiH-
JIET1 ecenTi meImyre MyMKIHAIK OepeTiHi kepceTinai. by apTeikmeI-
TIBIK AMMapaTTHIK JKOHE OaraapiaMalblK )KacaKTaMaHBIH dPTYPIIl HyC-
KalapbelH JKOHE ONApPABIH aKNapaTThIK-KOMMYHHKALMSIBIK JKYHere
apHAJIFaH KOMOMHALMSIAPBIH KbIJIIAM CYPBINITAYFa FaHa eMec, Oipak
KCHIHIPSK TapayAa KSATIPLUITCH MOACSIBACP MCH JITOPUTMACPAL KOJI-
JAHBICTaFbl MOJCTBACPMEH JKOHE aKIapaTThIK-KOMMYHHKALHSIIBIK
JKyHe KUOEpKayimnci3Aik KOHTYPIAPBIHBIH KYPaMBIH OHTAHIAHIBIPY
AIropuTMACPIMEH OIpiKTIpyTe AC *KaFaai sxacaiapl. Moaeapaep MCH
AMTOPUTMACPAIH MYHJaM Oipiryl akmaparThiK-KOMMYHUKALHASIBIK,
JKYWE KOPFaHBICHIH T€3 KANIBIHA KEITIPyre MYMKIHAIK OepeTiHairi
BIKTHMAJL.
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4 KOPFAY OBBEKTLIEPI APACBIHJIA PECYPC-
TAPIBI BOJIYII OHTAMJIAH/IBIPY BAPBICHIHIA
IIEIIM KABBLIAAY/BI KOJJIAY/ABIH
MOJYJIBIIK )KYWECIH D3IPJIEY

[lemim kaOblnaay MpOLECIHIH YHEMI KYPACICHY1, artam auT-
KaHaa 0acKapyIIbIIbIK, SPTYPIl aKMapaTTaHIbIPy OOBEKTICI YIIiH
KHOEP-KayINCi3AiK KAaMTaMaChi3 €Ty SCCNTCPiH, COHAM-AK MESITiM-
Jepre ocep eTeTiH (akTopaapAblH e3apa OaiIaHBICEIH KAMTHTBIH
MOHIIK calaiapaplH KYPACILIriMeH Oipre memiM KaObuiaayabl
KOJAay VIIH CBIPTKBl KYpalaAapisl TaApTy KAXKCTTUIITIH aHBIK-
tadael. Hamap kypeimeiMaanFaH TOHAIK cananapia (MBICAIBL,
AKMapaTTHIK TCXHOIOTHNAPFa HHBECTHILHIIAY, KHOCPKAYINCI3aiK,
aTan alTKaHJa, aKIapaTThl KOPFay TapaObIHBIH PECYPCTAphIH Cep-
mHAI KaiTa 0eny koHE T.0.), ACTCPMHUHHUCTIK aKMapaTThl IICHIIM
KaObLIAay VINIH JKETKUTIKTI MeNepAe any MYMKIHAIr OoaMaraH
JKaFaana, memiM KaOhIaay sl capanTaManblK KONAay OJIapIblH
camacelH apTTHIPYABIH JKaIFbI3 Kypamel OGomeim Tabbimaxel. bym,
HETI31HCH, KOFaphl YHUBIMIACTHIPY IIBLIBIK ACHICHICPIIH €CCNTEPIH
ey Typajbl (MbICATBI, MAHBI3ABl AKMAPATTAHABIPY OOBEKTICI
aKMapaTTHIK JKYHeIepi), AYPHIC eMeC IEeIiMHIH «barackl» Kasipri
VaKbITTA THIM JKOFapHI XKOHE YHeMI ecin keneai. Erep optypni akna-
paTTaHapIpy OOBEKTICI YIIIH KUOCPKAYIMCI3AIK PECypCTapbiH Cep-
miHAl Oackapy ecenTepiHeri MeImiMAepAl Koiaaay Typansl alTta-
TBIH OOJICAK, OHAA XaKEPJICP TapaIbIHAH MEMJICKETTIK JKOHE JKEKE
KOMIIAHUSTAPABIH aT WH(PaKypbUIbIMBIHA JECTPYKTHBTI 9CEPIiH
CaHBI MCH KYPJCILIIriHIH KAapKbIHABI 6CyIMEH Oipre pecypcTapasl
Oeny CTpPaTerHACHIH OYPHIC TaHAAY aKMApaTTHIK MAaCCHBTCPAIH,
Ocmenaiy JKOFalyblHA FaHA €MEC, COHBIMEH KaTap KHOepmadybit
0OBEKTICIH Kap KbUTAHABIPYFa aWTapIbIKTAH 3HSIH KENTIPYyl MyM-
KiH.
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4.1. AknapatTanabIpy 00beKTiIepiHIe AKNAPATTHI KOPFAY
TapanbIHbIH pecypcTapbiH 06y eceni ymin OKKK
TYKBIPBIMAAMAJBIK 2K00aj1ay

Hakrer akmapaTrraHasipy OOBEKTICI VINIH aKMAPaTThl KOPFay
TapaObIHBIH PECYPCTApBiH 06y MNPOLECIHAC IICIiMACp KaObLI-
Jayabl KONJAAy JKyHecli OHbI K€3 KEeNreH MYACTl TYJIFanapIblH
OapibIK MEKEMEICPAC HEMECE KOCIOPhIHAAPAA MaWJaJaHy bl MaK-
CaThIHAA KYPBLJIAIbI, OJ1ap YIUIIH KOPFAHBIC KAFBIHBIH PECYPCTAP b
OenyaiH YTHIMABI CTPATCTHICHIH Ta0y €CCIl KOMIBIOTEPJIIK 3UsH-
KECTEPAiH aKmapaTThIK pecypcrapfa ACCTPYKTHUBTI 9CEp CTYIHIH
CaHbl MCH KYPACIUTITIHIH apTyhl JKaF JaWbIHAA ©3CKT1 00JIbI TaObI-
nanet [97].

lemim kabpLIAAY ABI KOIAAY KYHEC] KEIECl €CeNTEP Al ISy Te
OarpiTTasirad. bimiMm, momiMmeTTep OasamapbiH, akmaparThl KOpFay
TapaObIHBIH PECYPCTapbIH OOy CTPATCTHACHIH TaHAAyMEH Oaina-
HBICTBI SPTYPJI >Karaaimapra 0a3a Kypy, maiaaiaHyiibLiapIbiH
KOJDKCTIMALMITIH MEKTEH OTHIPHIN, aKmapaTTaHABIPY OOBEKTICI
KOpFay TapaObIHBIH PECYpPCTApPBIH CEpmiHAI Oeny cTparerusia-
PBIHBIH OipBIHFAH 3IEKTPOHABIK MYPaFaTHIH XKYPTi3y YIIiH Oaraap-
JaMaNbIK KAMTaMackl3 €Tyl 93ipaey. AKnaparTel KOpray TapaOsl-
HBIH PECYpPCTaphIH OOy AIH YTHIMABI CTPATCTHSIIAPBIH €CCIKE aly,
aepekTep dopMarTapsl MCH aaMacy XaTTaMajJapblH IMIKI CTaH-
Japrray ecebiHeH memiM Kabwsunaayabl Kompay >kydeci kimmi
JKyHeaepl apachiHAArbl aKIapaTThK ©3apa 1C-KUMBLIIbI KaMTaMa-
ChI3 €Ty CalachlHAA OIPBIHFAM aKMapaTThIK KCHICTIK Kypy. AKma-
paTTel KOpray TapaObIHBIH pecypcTaphlH O6IXyAiH YTHIMABI CTpa-
TCTHSIAPBIH TaHAAQy OOMBIHINA LIBIFBIC KYXKATTAMACBIH KAJIBIIITAC-
THIPYABIH OipbIHFal xkyheciH Kypy. lemim kaOraaalTeIH TyIFaFa
KaXKCTTl Ky KATTapAblH YJITLICPl MCH IIA0JOHAAPBIHBIH ACPCKTEP
OazaceiH xkyprizy. HlemiM kaObiiay YIIiH aHATHTHKAIBIK aKmia-
partel rpaduKanbiK koHE Oacma TYPIHAC KAJBIOTAcTHIPY. AKma-
paTTaHABIPYAbl JAMBITYABIH JKYHWCIUIICIH, KCUMICHIUTITIH JKOHE
KCMICIMIUIITIH KaMTaMachl3 €Ty, CYHEeMENIASy MCH OakpliayblH
JACTYP/l HbICAHAAPHl MCH JIICTCPIH makgajaHa OTBIPHIM, aKIa-
paTThl KOpFay TapaObIHBIH PECYPCTAPBIH D6y ecentepi. AKmapar-
THIK JKOHE KHOCPHETHKAIBIK KaylNcCi3Aik OarmapraManapbl VINiH
meniM KaOblIAay bl KOJAAYy KYHCCIHIH HETI3rl (pyHKUIUSIAPHL,
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OJCTTE, MBIHAMAP/Ibl CAKTAy KAXKCTTUIITIHEC Kapad perjaMeHTTE-
aeal: KubepKayinci3aik npoOAeMaTUKACHH KSIICH ] Taaaay MpHH-
LUNTEP]; MEMIMASPAl KOAAay MPOLCCIHAS KOJAAHBLIATHIH PECMHU
JKoHe OciipecMu ogxictepai OIpiKTIpYy MYMKIHIOIKTEpl; €CEHTiH
arsIMJarbl JKaFgaliblHA KATBHICTHI AKMAPATTBIH CCHIMALIINT MCH
e3eKTinirl mpuHounrepi. bynm perre, oxerre, opTypal ecenTepai,
CTATUCTHKAIBIK ACPEKTCPAl, TATAAMAIBIK IIOIYJIAPAb, COHAAN-aK
MOHHUTOPHHITIH KiIll KYHCJICPIHCH aJIBIHATBIH JCPCKTCPAl maiaa-
JAAHABL, [CUIM KaObLTAY bl HHTSICKTYATH3ALMIAY YIIIH d/iC-
TEP MCH MOJC/IbACP/ Il AaBTOMATTAHIBIPBIIFAH TAHAAY MPUHLUNTEPI;
meurnM KaObLIgayabl KOy KYHECl KaFAaiblH OJaH Pl JaMBITY
KaFUAaTTaphl; MICHIM KaOBLIAAY A KOJNAAY KYHECI KYMBIC iCTCY
THIMILTITIH K9HE KaOBUIAaHFAH YCHIHBICTAP MCH KOPBITBIHABLIAP-
JbIH HETI3ALTITH apTTHIPy MAKCATBIHAA MICIIIM KaObIamayabl
KOJIAay KYHECIH cepmiHal 0acKapy KaruaaTTaphl, OJapAbl IICHIIM
KaOBLIAAYIIBl TYJIFAHBIH OaKbplIay iC-LIapaJapbiH 331pJiCy MpOoLE-
CiHIe malifanaHa anajel; TaIAay, XKeael Oackapy KoHE IICIIiICTIH
TarchlpMaHbl Oakpinay MoAyibAcpiHiyH oaeyeti [98]. Hlemim ka-
OBLIAAY ABI KOJAAY JKYHECI TOJBIK KYMBIC ICTCY1H KAMTaMaChI3 €Ty
VIIiH oAeTTe OipHeme HEerisri MOAYJbAEP MEH Kimm JKyHemepai
kamMTuAel. byn skyidere memnm kKaObiaay YINIH KOJNJAHBIJIATHIH
MajiMeTTep Oaszanaper, OuTiM Oasagapsl, MOACIBACP MCH CPEKEICD
6azacel kipeni. Uatepdeiicti Gackapy xykheci memiM KaOsaay bl
KOJAay KYMECIHIH apXUTCKTypachl OOWBIHING, XKEPTiTIKTI HEMECE
KIIMEHT-cepBepaik Herizae xobamananel. CoHpaii-ak, Gacka Mo-
OyJIbJCP MCH 1MKi KyHenep Ae OOMysl MYMKIH, OJapIblH KaXeT-
TUTITT MOHAIK aHMaKThIH CpekieiriMer OannaneicTsl. Lllemmim
KaOBLIAAY/ bl KONAAY KYHeCl MIeImiM KaObLIAAyAbl KOJAAYABIH
OipHEIE TYpPIH KamMTaMachl3 €Tyl THIC. capanTaMaiblK KOJJay,
ABTOMATTAHABIPBIJIFAH HICIIIM IIBIFAPY KOHE apajac MEIIiM.,
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Mlemim kabeuiaayapl Koagay skyieci (Hemece I2K) eseri Oumim
Oazacel 0oJbin TabbuTa el OChl OHAIK OLTIM OasaiapbiHIa aKIAPATTHL
KOpFay TapaObIHBIH PECYPCTAPBIH CePiHAl 061y SCeNTePIHCTI capar-
LIBLIAPABIH OUTIMI KHUHAKTATIATHIH 00abl. BITIMAI 3BPUCTHUKAIBIK
epexesep dopMmarbiHaa yceiaraH skeH [99]. bimim GaszamapeiHaa
OKBITY JKOHC JKaHA OUTIM KHHAKTAy KEJCCIACH KY3CTre aChIPbLIAIbI.
AKnapatTsl KOpray TapaOBIHBIH PECYpPCTapblH cepmiHAl OemyaiH
HAKThl €CCNTEPIH Kapay KE3IHAC OHbI IICHIYJl KaMTaMachl3 CTCTIH
€pekKe KATBINITACTHIPBLIAABI. O31IPICHICH epeskesIep HAKThI TAIIChIPMa-
HBIH CPEKIICIIriHe OalIaHbICTE epekenep O0azackHa OPHAIACTHIPHI-
aanel. Hlemim kaObuigayael KOmaay KyHeci epeske OazachiHIa KaKETTI
CPEKEHI 130EY,11, MBICAITBI, CEMAHTHKAIBIK MOJCIIBACD HET131HAC JKY3ere
acelpagpl. «AKNapaTTaHABIPy OOBEKTICIHIH aKNAPATTHIK PECYPCTAPHIH
ceprigai Oemy mpodiaeManapbl MCH TOYEKEIACPiH TalAay» 1IKi Kylie-
CIHIH JKYMBIC alropuTMi OOK-CXeMa TYPIHAE KOPCETUTeH. AKIapaTThl
KOpFay TapamnTapbiHBIH PECYPCTAPBIH CEPIIHAL 06y KE3IHAC Kl
KE3JECETiH ecenTepAiH TepT kimackl OGap. bipiHmici — cTaHIapTThHI
ecenTep, onap MIeIiM KaOBIIJayIibl TYFa OSNriIereH HyCKayaapabl
KOJaHy1bl KaKeT eTe/i. EKIHIIICI — KaKChl KyphUIBIMIAIFaH SCCI-
TEp, ONap CaHABIK CUOATTAMANTap MCH KOPCETKIIITEPre He >KOHE
OJICTTC KOHOMHUKAIBIK >KOHC MATEMAaTHKAJBIK OJICTEPAl KOIAAHY
apKbUTBl memineai. YINiHIICI — Hamap KYPbUIBIMIATIFAH €CEnTep,
ONlap CaHIBIK CHIIATTAMANAPMEH KaTap CamaiblK CHIarTaManapra ue,
MYHJAH €CENTEepAl IICINy VINiH KYHENl Tanaay omICTepiH KOIIaHy
kaxeT. TepTiHImCI — KypBUTBIMIAHOAFaH €cenTep, Onapibl IICITy
Genrimi 6ip MOH canacklHa CapanibLIap TAPTY B KAKET eTeal. «AKIa-
parTaHabpy OOBEKTICIHIH aKIapaThliH KOPFay TapaObIHBIH PECYPCTAPHIH
cepmiHai Oeny yuriH mpodaeManap MEH TOYCKSAASPAl Tangay» Kiimi
JKyHecl ecenTepal OJaH 9Opi IICHIY MaKCaThIHAA 13ACCTIPYIl KOHE
TYOKBIPBIMAAY ABI KaMTaMachki3 eTyre Taic. Ochl 11K KyHCHIH HEr13ri
GarpITTapBIHA AKIAPATTH KOPFay TapaOBIHBIH PECYPCTAPbIH CEPIIHAL
6eny OOBEKTIICPIHIH MOHUTOPHHT1, CAaHIBIK KPUTCPUHIEP MCH Kop-
CCTKILITEP/l AaWKBIHAAY, APTYMEHTTCP HETI3IH/C €CCNTEP KO31H aHBIKTAY,
€CenTi TYKBIPBIMAAY ONICIH TaHJAY, KAIMbl SCEITI TYKBIPBIMAAY,
ecenTiq OENrici3AiK JOPEKECIH aHBIKTAY JKOHE JKAIIBI ecell meHbe-
piHzAeri skeke ecenTepal oenriney kipeai. EcenTi aHpIKTaFaHHAH KSHIH
aKnapaTTaHIplpy OOBCKTICIHIH aknapaTblH KOPFay TapanbIHBIH PECypc-
TapblH CEPIiHAl O6ny il iCKe ackIpy THIMALTITIHIH MakcaTTap Tiz0eciH
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AknapatTaHaspy OOBEKTICI akmapaTblH KOPFay TapanTaphIHBIH
pecypeTapsim cepriHai 6eny,zuH YTHIMIBI CTPATETHUSCHIH 13,uey, THIM-
JIimikTi Oaranay KpUTCPUHICPIHIH MaKCaTTaphl MCH KYHECIH KAIIBIII-
TacThIPy CHSKTBI KYpZENIi MpoOJIeMATHKAHbL CApaNIIbLIAp TY>KBI-
PHIMIANTBIH KAaFUATTHI YKaHA HOBATOPIIBIK MAaKCATTApFa; YKCAC JKar-
Jainapaa TYBIHAAFaH MaKCATTaPFa YKCAC THITIK MAKCATTAPFa; HAKTHI
LICIIIM KaOBLIAAYABI KOJIAAY MKYHEC] YIIIH I'eHSPALMSICHI KOJLKETIMAL
KYPaMIaCTHIPBLIFAH MaKkcartapra OenreH xeH [ 100].

Maxcattap MEH THIMALTIK KPUTCPUHIEPIH KATBIITACTEIPYABIH €H
THIMI 9AICI CapaniibLIAPMEH ©3apa JPEKETTCCETIH OarjapiaMalibiK
sKy#enep 0osibin Ta0bLIaAB. «AKNApaTTaHABIPY OOBCKTICI aKmaparTa-
PBIH KOpFay TapaObIHBIH PECYPCTapBIH CEPIiHAL 06y CTPATETHACHH
Oaranay YIIIH MakcaTTap MEH OIIIEMIACD JKYHECIH KaJBINTACTBIPY»
KIIII JKyHecl mernM KaObLIAay 1bl KOJIAay KYHECIHIH OJaH 3p1 KYMBIC
ICTEyl YIIIH MaKcaTTap MCH KPUTCPHHUTAP JKYHECIH KE3CH-KE3CHIMEH
KaJIBIITACTHIPY,AbI KaMTaMacei3 €Tyl Tuic. COHBIMEH Karap, OyIT 11Ki
JKYHEIEe akmapaTrTaHAblpy OOBCKTICIHIH aKmapaTeliH KOpFay Tapadbi-
HBIH PECYPCTAPBIH cepriHai 6eny THIMALTITIHIH KPUTSPUIIEpT MEH
KOPCETKIIITEPiHIH KOl JCHICHII HepapXuschl icke ackpeliraH. Kocan-
Kbl MakKcaTTap YIIiH KPUTCPHHIAPABl ACKOMIO3HIIIAY MYMKIHAIT1
kamTamacer3 etiireH. CoHmal-aK, aKnaparTaHaslpy OObEKTICIHIH aKma-
paThiH KOpFay TapaObIHBIH PECYPCTaPbIH cepiHAl 661y THIMALTITIHIH
KPUTCPHITIEPT MEH KOPCETKIIITEPl apachIHAAFbl MATCMATHKAIBIK
TOYCIAIMKTEPAl aHBIKTay MYMKIHIIKTepl Kapacteipbuirad. Llemim
KaOBIIIayAbl KOJAAY JKYHECl YChIHFaH CTPATCTHsIHbBI KOPHEK] Oaranay
VIIH MIKAIAIapAbl, O/IIIeM OIPTIKTCPIH KOHC MapKEpJCpAl TaHaay
MYMKIHZITI ¢ CHTI3UITCH. AKIapaTTaHaspy OOBCKTICIHIH aKNapaThiH
KOpFay TapaOBIHBIH PECYPCTaphIH CEPIiHAl OOy AIH YTHIMIEI CTpaTe-
TUSICBIH TaHAAY ©CCOIH OaH opi TajAay YIUiH MCUnMICPAiH Oanamab
HYCKaJIapblH KaIBINTACTHPY KakeT. byn 6amamaner Hyckanap «Akna-
paTTaHIeIPy OOBEKTICIHIH aKMapaThiH KOpFay TapaObIHBIH pecypeTa-
PBIH cepmH,zu Geny npouecm,ue KaOBIJAHATHIH IICIIIMIACPAL KaIbII-
TacTHIPY» Killi JkyHeciHae KanpimracTeipbuiagsl. «Lllemivaepai kamsimn-
TacThIPy» IMKI >KYHECIHIH >XYMBIC aNTOPUTMIHIH OIOK-CXEMachl
4. 4-cypeTTe KOpCETUIreH. AKNapaTTaHAbIPy OOBEKTICI KOPFAHBIC
JKaFbIHBIH PECYPCTAPBIH CepHiHAl 06Ty XiH YTHIMABI CTPATCTHsIAPBIH
130ey €CCNTEepiHE apHAIFaH MYMKIH IICINIMACPAI KATbIITACTBIPY
Kasipri yakbITTa OHBIH TCOPHSICHIHBIH HEMECE cepriHai OarmapiamMa-
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lemimaepai KampinTacTeIpy mpoueci exi Typre Oenineai. bipin-
mrici — o3ipre memiM KaObUimayasl KOIAAy »KYHecl o3iplIeMEHTIH
JKAHAIIBLT MICIIIMACP, MbICANbl, OlLTiM Oa3acelHAA 931Pre Y/ri KOK
Karmainap. ExiHImici — THITIK CUEHAPUHIEPTe HETi3ACIreH IeIiMaep,
SFHA OCITUTI IISINMICPMEH aHAJIOTHS KOJAAHBIIATBIH HYCKajap.
«AxnaparTaHaplpy 0OBEKTICI KOpFay TapaOBIHEIH PECYPCTApbIH CEPHiH
Oeny mpouecinae KaObUTIAHATHIH MSINMASP/l KATBIITACTHIPY KIIlii
JKYHECl KOIMTereH MCHIMACPAl KAIBIITACTHIPY/IbI MBIHAAAM >KYHCILTIK-
KE COMKeC KaMTaMachl3 €TeAl. MATeMAaTHKAIBIK MOJCIBIACD HEMECE
capantamMaiblK SICTCPAl MaWJANIaHA OTBIPHIN MICIIIMIALP >KUBIHBIH
reHepanysiay, Oanama memiMaepal KypelIsIMAay, XKoOHe Oanamanap-
Jbl TAJAAAY KE3CHIHAC OJaH 9Pl OHACY apKbUIbl Y3AIK MICIIIMACPAL
TAaHAQY YIIiH OajaMaibl MEUNMICPAIH TYIKUTIKTI KUBIHTHIFBIH KAJIBII-
TacThIpy. «AKHaparTaHablpy 0OBEKTICI KOPFAHBIC JKAFbIHBIH PECYPC-
TapblH cepmiHAl OemyaiH YTRIMIbI CTPATCTHACHIH 134ey OapbIChIHIA
HICIIYINI €PEKEH] KATBITACTHIPY JKOHE OanamanapAbl Tanay» 1Imki
JKyhech (PYHKIHOHANABIK OPEKETTEpAiH Keaecl Ti30eriH YChIHAIBL.
Ecenrig mapTrapsl GoHbIHIIA IEIIIMAI TAHAAY YIIiH MY epexe
KaJIBIITACTHIPBLIaABL. Byl mpouecc aBToMaTTaHIBIPBLUIFAH PEXKUMAC
HEMECE capamiibiiap TOObIH Tapta OThIpein >kyprisiaeai. CoHFbI
JKarJaiaa capanmeiaap OYpbIH KYPBUFaH KPUTCPUHICD JKYHec] YIniH
LICHIJIETIH ecenke GalaaHbICTH ey (YHKIUSHBI KATbIITACTHI-
paget. lemymi epexeHi KaTbIITACTHIPYABIH HETI31 — KPHTCPHHICPAIH
HEPapXISUTBIK  KYPBUIBIMAAPHl YIOIH KeH KPUTCPHINI apTHIKIIbI-
ab1K pyHKupscel. COHBIMEH Karap, IICHVINI epexke aknapaTTaHaAbIpy
OOBEKTICI KOPFAHBIC JKAFBIHBIH PECYPCTAPBIH CePIiHAl OOIYAiH Y THIMIbI
CTPATETHACHIH TAHAAYFA BIKIAT CTCTIH MATCMATHKAIBIK YKOHE SBPUCTH-
KaJIBIK epexkenepai ac kamtuael. Kameimrackad rmemymr (yHKIHS
HCT131HAC HCFYPJIBIM THIMI MICHIIM TaHAAIAAbl. AKIApaTTaHIBIPY
OOBEKTICIH KOpFay TapaObIHBIH PECYPCTAPbIH CEPIHAL 06Ty IiH YThIM-
JIBI CTPATCTHSCHIH 134€y OaphIChIHAA GanaMaiapAbl TaIAay JKOHE TaH-
Jay KaIbINTacKaH MICHIYINI epeke OOHBIHINA KY3ere achIphLIabl.
Hlewmim GoamaraH »kargaiga IMIKi SKYWEAC IICHIIM HYCKAJapbIiHA
capanTaManelK Oaranay KYpridy MyMKIHIITI KapacTHIPBIIFAH, OHBI
aKmaparTaHabipy OOBCKTICI KHOCPKAYIMCI3AIKTI KAMTAMACHI3 CTYIIH
ecenTik-0aFJapiaaHFaH CajachlHA CapamubUIapAbl TapTy aAPKbLUIBI
JKy3ere aceipyra Oomanel. Lllernryimi epekeHi KanbINTACTBIPY aKHapar-
TaHIBIPY OOBEKTICIH KOPFAy TapaObIHBIH PECYPCTAPBIH CEPIIIHAL 0oy
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anapeiHbH Oipi OosTbI TabBLTAAR XKoHE OLTIM OasaIapblHIa CAKTAIATHIH
HAKTHI MOHAIK CAJIaFa KATBICTHI SCENTCPAL MICIIYTS APHATFAH.

AKnapatTaHIppy OOBEKTICI KOpFay TapaObIHBIH PECYpPCTaphIH
cepmiHzi 06y AiH YThIMABI CTPATCTHSCHIH 13[CY YIIIH MCIIIM KaObLI-
Jayapl KOJAAY KYHECI Heri3l PETIHAS CapanTaMalibiK Kilil KYHCHIH
Heri3ri Makcatel OypoiH [87 164-170-6., 91, 469-470-6.] cunarranran
MOJENBACP HETi31HAE OPTYpAl ecentepal memyre Oarmapaay Oombin
Tabpu1aapl. CapantaManbIK 1K KYHEHIH )KYMBIC ICTEY alIrOPUTMIHIH
Ook-cxeMachl 4.6-CypeTTe KOpCeTIIreH.

CapanramaJipIK IIKi JKYie capariibl MAMAHAAPIAH ATbIHFAH OLTIM
eccOlHEH TalJaNaHyIIbIHBIH aKOapaTTaHABIPY OOBEKTICIH KOpFay
TapaObIHBIH PECYPCTAPbIH CEPITIHAL 06Ty CTPATCTUSICHIHBIH BIKTHMA
OanamMajapsiH J31pNeyai xKoHe Oaranayapl Kamramace3 ereai. Capar-
TaMalbIK 110KI »KyHe MbIHanapaaH Typaasl:EcenTi memy 6apbichiHaa
JKUHAKTAJIFaH 0aCTaIKbl )KOHE apaibiK (GakTUICPAl CaKkTayFa apHaIFaH
Oimim Gazamapsl. CoHmal-ak, MOACIBASP MCH MOJACIBACPAI Oackapy
epesxesepi Ounim OazanapeiHaa cakraigaasl. CoHnaii-ak, erep akmapar-
TaHABIPY OOBEKTICI KOPFAHBIC YKAFBIHBIH PECYPCTAPBIH CEPIIiHAL OOy IiH
YTBIMJBI CTPATCTHSICHIH TaHAAY €CCOIH eIy OaphIChIHAA KO JaHbI-
JIATBIH CPEKEICP Kot 00JIca, CPeKEICPAIH KEeKe 0a3achiH xodazayra
Oonanel; AKmapaTtTaHIbepy OOBEKTICI KOPFay JKarbIHBIH pPeCypcra-
PBHIH cepriHAi OeayaiH YTHIMIBI CTPATCTHACHIH TaHAAyMEH Oaina-
HBICTHl ecenTepal memry Onorel. byn Omok momiMer Oaszamapsl skoHE
OimiM OazanapbiHAA CAKTAIATHIH OJIIIEMICP) MCH KaFHaaIap Heri3iHAS
aKmapaTTaHablpy OOBEKTICIH KOpFay TapaObIHBIH PECYPCTaphIH Cep-
miHgl O6ny[iH HAKThl CCCIH MLICINY YIIIH CPSKEICPAl OphIHAAY
KE3CKTLUIITIHIH 1CKe achIPhLIybIH KamTaMacei3 ereal; Llemniy kaObii-
Jayapl KOJAAy *KykHecl YChIHATHIH IeIniM KaObIIAayInbl TYJIFa MYH-
Jail memriMHIH ce0eOiH TYCIHyre MYMKIHAIK OepeTiH TYCiHIKTe-
MeEHIH 1K kyieci; bimimv Oazanapbina skaHa SpexKescp KOCyFa xKoHe/
HEMECe OJapAbl ©3repTYre apHAIFaH CPekKeNnepAl KaNbIITACTHIPY
MOIYIi;

JKanmer anranga, nalizanaHyIbIHBIH 10K )KYHEMEH KOHE IICITIM
KaOBLIIayAbl KOJJay KYHECIMEH bIHFAUIbl JUATOTBIH JKY3€re achpy-
Fa apHAIFaH AHATOITHIK HHTEp(eiic.4.6-CypeTTe KOpCeTireH anro-
PHUTMHIH JKYMEIC 1CTCY OPEKETTCPiHIH PETTLIIr KeneciaeH.

Tanceipmanap Typasbl aKmapaT aFaH Ke3ae MemiM KO IaHbICTaFbl
OimiM OasamapeiHoa izgenexai. Erep oceran ykcac kapgail OypbIH
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TCH JKarmalina epexe eperxenep 0a3acklHaa, an meriM OimM OazanapbHa
»kazeraaael. emiv kaObingayapl KOIAay SKYHecl JKYMBIC 1CTEViHIH
OCBI AITOPUTMI AKMAPATTAHABIPY OOBEKTICI KOPFay TapaOBIHBIH PECypC-
TapblH CEPHIHAI 06ny CTPATerHsACHIH TAHAAYMCH OalIaHBICTHI KE3
KEJreH ecen YIIIH TalAay »KoHe IemiMal Tady MYMKIHZIIMH KaMTa-
MAacChI3 €TE .

4.2. AKnapaTTaHabIpy 00beKTICIH KOpFay Tapa0bIHbIH pecypc-
TapbIH CepriHAl 06JTyJiH YTHIMABI CTPATErHSAVIAPBIH i3]eY
0apbIChIHAA LIELIIM KAOBLIAAYABI KOJIIAY 2Kyiieci MOAY IbAepiH
O0araapiamMabIK icKe acbIpy

OsipnereH «Decision support systems dynamic allocation of cyber
security resources» IIEINiM KaOBIIZayasl Koigay »kydeci OipHerie
Kimi sxyHenepaeH Typaasl. JKorapeiaa KepceTinreHacH, KaHa MOy Ib-
JSpAl meHriM KadbUIaay,Iel KOJAAY KYHECl ©3CTIHE KOCYBIH OPBIH-
JBUTBIFBIHA OQTaHBICTEI OHBIH APXUTCKTYPACH MOYJIBAIK TPHHLHIT
OoiiprHIma Kypeutrad. Mynnaaii «Decision support systems Dynamic
allocation of cyber security resources» meiniM KaObLIAAYIbI KOJIAAY
JKYHEC] apXHUTEKTYPACH OHBI AUTAPIBIKTAN HKEMI1 1CKE aCBIPYFa MyM-
KIHAIK OSpe/i, MBICAJTBI, KaHA MOAYJIbACPl JKa3y IIaMachiHA Kapai
KOJIAaHBICTAFBl MOJYIBACPAIH (PYHKLHMOHAIBIHA OCEP CTICH, OIap/ bl
Gac Moayiere Kocyra 6omaapl. Ochblnaiima, maiaanaHyImmsl TapanTa
(axmaparTasgpIpy OOBEKTICI YIUIH aKNAPaTTH KOPFay Tapadbl) KAXKET
OojFaH Jkarjabiga memiM KaObUTAayJbl KOJAAY JKyiHecl OacTarmksl
APXUTECKTYPACHIH kaHa (py HKIIMOHATIBIK MO IbACPMCH TOJBIKTBIPY -
ra MyMKiHzik Oap. «Decision support systems Dynamic allocation of
cyber security resourcesy IIemiM KaOBIIOayAbl KOIAay Kykeci Oar-
JapiaMalibiK 1CKe acelpy KocbiMinanslH MDI cTuiiHae opbiHAaFaH,
4.7-cyperti kapanpr3. Ocbinaiima, capanmeuiap Olp yakpITTa Gapibik
«Decision support systems Dynamic allocation of cyber security
resources» MOAYJIbACPIMEH KYMBIC ICTCH aabl.

daiin Mo3ipiHiH TapMarbiHAA MOHOTPA(ISUTEIK 3epTTey OaphICEIHAA
ICKC aChIPBLIFAH IICINIM KaObLIAAyABl KOJAAY KYHECI MOAYIbACPI
kentipiiren. Kazipri kesae Oarmapiaamaneik typae [92] meiragait
LICIIIM KaObLIAAY AbI KOJIAAY KYHECl MOIYJIBACP] ICKE aChIPBLIIHL;

I-Moaynp — akmapaTTaHAbIpy OOBEKTICI YIUNIH aKMapaTThl KOPFay
Kypaiaapsl )KHHAKTAPBIH JKOHE KOPFay dAICTEPIH KATBIITACTHIPY;
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3-MOAyNbAC AKMAPATTAHABIPY OOBCKTICI aKIaApaTTHIK-KOMMY-
HUKALUSJIBIK JKYHCACPIHIH KayINCi3AIK KOHTYpJaphl YIIIH akma-
paTTH KOpFay Kypargapbl KOHQPHUIYpPAUMSIAPBIHEIH HYCKATApbIH
IPIKTEYMEH KOHE OHTAWIAHABIPYMEH OaMIaHBICTBI CCECNTI IICITY
yuriH ['eHeTHKANBIK aaroputM Moaudukanuscel OargapiaMabik
TYpAe icke acwIpelnFaH. MoaudHuKamUsgIaHFaH TIeHETHUKAIBIK
anroputMae (KYMBICTBIH 3-TapayblHAA CHNATTAIFAH) aKIapaTThl
KOpFay Kypanaapbl KYPaMblH OHTAHTaHABIPY YIIIH KPUTCPUHTAp
PETIHAC aKmapaTThl JKOFAITYAAH OONATHIH TOYCKENACPAIH >KHUbIH-
THIK [IAMACHI, AKMAPaTThl KOPFAy KYpajAapblHBIH HHTCTPAIIBIK
KOPCETKIIITEPl, COHAAW-aK aKnaparTel KOpPFay KypaliJapblHBIH
opOip KAackl YIIIH KYHABIK KOPCECTKIMTEP] Nai amaHblIAbl. 2 KOHE
3 MonynpaepAC aKMapaTThIK-KOMMVHUKALMSIBIK JKYHEre apHani-
FaH aKmaparThl KOPFay Kypaaaaphl KYPaMblH TAHJAYAbl OHTANTaH-
IbIpy eceOinAe MOAU(UKALUSIAHFAH TCHETHKAJIBIK JITOPUTM KOI
TaHAayMEH OalJaHBICTHl CCEMTIH BAPHALMACH PETIHAC KAPacCThI-
peutanel. byn xarmaiina Oenriial Oip akmapaTTaHABIPY OOBEKTICI
YINIH aKnapaTTHK-KOMMYHHUKALMSUIIBIK JKYHe KOPFaHbIC KOHTYpia-
pel OOHBIHINA aKMApaTTHl KOPFAy KYpalgapbl OPHAIACTHIPYIBI
OHTAMIAHABIPY PIOK3AKTBIH KOMOHHATOPJBIK €CEMiH ©3repTy
PETIHAC KapacThIPbIaabl. ¥ CHIHBIIIFAH TOCIT aKMApaTThIK-KOMMY -
HUKALUMSUTBIK JKYHE TYHIHACPIHIH OpPKAHCHICHI YINIH aKHIapaTThl
KOPFay KYpajaaapbl >KHUBIHTBIFBIH OHTAHIAHABIPY KOHIHJCT1 Kol
KPUTEPHITI-CCENTI IICMyre FaHa eMec, COHBIMEH Karap akmapar-
TaHIBIPY OOBEKTICI KHOEPKAyINci3aik OemHETIH pecypcTapbly
NICKTCYJIIIT JKaF JalblHAA KOPFay TapaOBIHBIH PECYPCTapbhIH Kaii-
Ta 0emIyaiH OPBIHIBIIBIFEIHA KEACT TANAAY JKYPri3yre MyMKIHIIK

oepeai.
4.11 A) xoHe 0) cypeTrepac 4-MOAY/b KYMBICBIHBIH MBICAJT-
Japbl  KOpCEeTIATeH - aKmapaTTaHJelpy OOBEKTICI KOPFAHBIC

pecypcTapbiH Kaiita 0eny (pyHKIUACHIHBIH (DUTHEC ©3repy Kec-
Tecl. Fpa(bHKTep;[en KBI3BLI HYKTCHIH KO3FAIBICHI T'CHETHKAIBIK
ANTOPUTM KE3IHAC YPHAKTApAbIH HTCPALMSICHIHBIH ©3TEPYIH Kop-
ceredl. VYakplT IIKajgacel INAPTTHl OIPTIKTEPAE YCHIHBUIFAH
(MBICATBI, MHHYT HEMECE OH MHHYT, OMTKEHI OpTYpJi mpouec-
copJiapsl 6ap KOMIBIOTEPAl KOJJAHFAH KE3/¢ CCCITI WICITY YaKbIThI
aypeic Oommayel MyMmKkiH).«Decision support systems Dynamic
allocation of cyber security resources» mmemiM KaObLiaayabl

144



KOJigay KyHecl TecTiney OapbIiChiHAA aknapaTTaHABIPY OOBEKTI-
JICpiHIH aKNapaTTHK-KOMMYHHUKALMSIIBIK JKYHE YIIH Kubepkayim-
CI3IK KYpanAaphlH OPHAIACTHIPYABIH YTHIMIB HYCKANAPHIH TaH-
Jay OOWBIHIIA ecenTey 3KcmepuMeHTTepl opbiHaangsl («Cnenas-
tomaruka B npunoxkennn» KUK yirix exrizy Typansr akt). by,
atan alTKaHJa, WEKTEYTl JKaFAaiiapaa KOPFaHBIC PECYPCTapHIH
Kaiita Oeny ecebin memy ymid kaxeT. Ocwl «Decision support
systems Dynamic allocation of cyber security resources» menrim
KaObLTAAYAbl KONAAY JKYHECl KONAAaHy ammapaTrThiK-Oaraaprama-
JBIK aKMapaTTHl KOPFay KYpalaapbl JKOHE ONapAblH aKmapar-
THIK-KOMMYHHKAIUSIBIK XKYHEre apHaIFaH KOMOHHAIMSIIAPBIHBIH
OPTYPJIi HYCKATIaphiH JKBLIJAM CYPHINITAYAbl OPbIHAAYFA FAHA EMEC,
COHBIMEH Oipre OnmapAblH CpPEKIICTITiHE KapaH, akmapaTTaHABIPY
00BEKTICI YINIH aKHapaTThIK-KOMMYHHKALMSIBIK KyHe Kubep-
Kayinci3Aik KOHTYPJAPBIHBIH KYPaMblH OHTAUTaHIBIPY OGOWBIHIIA
Koiaa Oap MOJENbACPMEH KOHEC AITOPUTMIACPMEH KENTIPIAreH
MOJEIBACP MEH aNroOpuUTMACPAl OIpiKTIpyre MYMKiHAIK Oepeni.
Moaenpaep MEH aIrOpUTMACPIAIH MYHAad Oipiryl akmapaTThik-
KOMMYHHUKALMSIBK JKYHE KOPFAHBICHIH TE3 KAIIBIHA KENTIpyTe
MYMKIHJIIK Oepeni.

Conpnati-ax, moHorpadusiaeiy 4-TapaysiHaa etkisinres «Decision
support systems Dynamic allocation of cyber security resources» -
MYMKIHIIKTCPIHIH MPAKTHKAIBIK KYHIBIIBIFBl AKIAPATTHl JKOFAJI-
TyJaH, akmapaTTel KOPFay Kypaaaapbl KePCETKIMTEPi, COHAaN-aK
aKmapaTTel KOpFay KYpanJapblHBIH OpOip KiIacel YINIH KYHABIK
KOPCETKIMITEPACH TYBIHIAUTHIH TOYCKEIACPAIH JKUBIHTBHIK IIaMa-
CBIH €CKEPE OTBIPHIN, YCHIHBIIFAH FCHETHUKAIBIK AJITOPUTM HETI-
3IHAC MICIIM KaOBLIAAY Al KOJAAY KYHECI VIIH CenTeyim Sapo
VIUIH [MenrM KaObUIAAyABl KOMAAy JKyhecl (DyHKIIHOHAIBIHBIH
KCHCIOIHC Kapail OHBIH apXUTCKTYPAChIHA CEPMIHAI KOCHIIATHIH
KiTamxaHajaapabl KOCY MyMKIHAITIMEH aIIbIK KO MOIY b1 MM
KaObUTOAYAbl KONAAY KYHECI apXHTEKTypachlH OarapiaMalibiK
1CKE achIPYABIH HOTHXKCIITIT1H PacTabl.
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(YHKIMOHANIRIK MOAYIBACP] KapacThlpelaabl. Ochl memiM KaObii-
Jayabl KOJAAy >KYWeCl MBIHAAAM HETI3r Killl KYHEICpIHe apHaIFaH
CIKCH-TeMKCHIT  OJIOK-CXeMajiap KENTIPUITCH. C€CCNTI, TOYCKEACP
MCH KaTePJICPAl TaJIAay AbIH Killll 5KYHECI, KApChl IC-KUMBLI KaCAUThIH
TapamnmneH (XakepMeH) CEpHiHAlI KapChl TYPY KaFAalbIHAA aKmapat-
TaHABIPY OOBEKTICIHAC aKMaAPaTTH KOPFay TapaObIHBIH PECYpPCTAPBIH
OenyaiH OonMayblHa GalIaHBICTEL, aKIAPATTAHABIPY OOBEKTICIH KOP-
Fay PeCypCTapbiH KanTa 06y HOTIKEIIUIrIH Oarajay IblH MaKcaTTapbl
MCH KPUTCPHHICPIH KANBINTACTHIPYABIH Killi >KYHECl; menmMaepal
KaIBIOTACTHIPYABIH KilIi JKYHECi; Kapchl OPEKET CTETIH TapammcH
CEPHIHIAI KApChl TYPY >KaFrAaibiHAA aKMapaTTaHIbIPY OOBCKTICIHAC
aKnaparThl KOpray TapaObIHBIH PECYPCTaphIH O6NnyiH Iy epe-
JKECIH KATBITITACTHIPY KOHE HanaMa CTpaTervsIapbliH TalAay AbIH Killi
skyieci;KenTipiires cxema marblH KOMIIAHUSIAPAAH HEMECE KICIm-
OpbIHAApAAH Oacrar ipi aKmapaTTaHIblpy OOBEKTICIHE ACHIHTI Ke3
KCJITCH ayKbIMJAFbl aKMapaTTaHABIPY OOBCKTICI YIIIH KApPChl OPESKET
STYIII TapanmeH (XakKepMEH) CEPITiHAL KAPChl TYPY JKaFAalbIHIA aKIIa-
parTaHasipy OOBCKTUICPIHAS AKMAPATTHl KOpPFay TapaObIHBIH PeCypcTa-
pBIH OOy AIH YTHIMABI CTPATCTUSIAPBIH TAHIAY MPOLCCIHIAC MICIIIM-
JEPAIH TONBIK (YHKIHOHAIH KAOBIIAAHYbIH KAMTAMACHI3 CTCTIHAITL
kepcetinreH; bipreme imki xyienepacH Typatsid «Decision support
systems Dynamic allocation of cyber security resources» mermim
KaObLIAAYJbl KOJAAY Ky#ecl azipacHai. «Decision support systems
Dynamic allocation of cyber security resources» merniM KaObaay abl
KoIaay JKyhect APXHUTEKTYPaCH! Mo;[ym,;mc MPUHLAN OOWBIHINA KYPBUT-
FaH jk0HE OYJT OHBI KETKLTIKTI HKEeMJI ICKE achpyFa MYMKIHAIK Oepeni.
’Kana moxmympaep 9o3IpACHETIHAIKTCH, onapAbl Oap MOAYIbACPAIH
(YHKIMOHANIRIK MYMKIHIIKTEPIHE 9CEP €THECTCH HETI3r1 MOAYIIbIe
Kocyra Oomagsl. «Decision support systems Dynamic allocation of
cyber security resources» memiM KaObLIIayabl KOIAay Kyheci Oar-
Jmapiamasik icke aceipysl MDI kochiMInamap CTHITIHAC OPbIHIAJIFAH,
[Natinamanyme!l TapanTelH (aKmapaTTaHABIPY OOBEKTICI YLIIH aKma-
paTtThl KOpray TapaObl) KakeT OONFaH »Kardaiga OacTamkel HICHIIM
KaObLTAAYABI KONJAY KYHWECI aPXUTCKTYPAHBI JKaHA (YHKIIMOHAABIK,
MOJYIBACPMEH TONBIKTBIPYFAa MYMKIHZITT 0ap €KEHI KOpCETircH,
Oarmapnamanslk Typae (VisualStudio 2019 Garmapnamanay opracsl,
Oargapiamanay TiTi#) MpIHaAAK enrM KaObLTaayAsl KOJIaay Kyhecl
MOJYIBACPI 1ICKE achIPBIIABL | MOIYIb — aKHAPATTAHABIPY OOBEKTICI
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YIOIH aKmapaTTel KOPFay Kypajagapbl KUBIHTBIFBI MCH KOpFay d/ic-
TEPiH KATBINTACTHIPY; 2 MOAYIIb — aKIAPATTAHABIPY OOBEKTICI KOpFay
pecypcTapbiH 66yl OHTAWIAHABIPYFa aPHATFAH TCHETHKAIBIK AITOPUTM
(MoHOTpadusHBIH 2-1111 JkoHE 3-I1 TapayIapelHAA YCHIHBUFAH MOICIb-
ISP HEri3iHAe); 3 MOAyJb — TopanTap OOMBIHINA AKMAPATThl KOPFay
KypaJigapel OPHANACTBIPY MCH aKMapaTTaHIBIPY OOBEKTICI KOpFay
JKOHIHCT1 Iapanapasl OHTalnaHAbIPY (MOHOTpadUIHBIH 2-TapaybIlH-
Jla YCBIHBUIFAH MOJAETBIACD HETi31HAE); 4 MOAYIb — aKNapaTTaHIBIPy
00BEKTICI KOPFAy PECYpPCTaphiH Kaiita 06y (QyHKIUICHIHBIH (PUTHEC
e3repy KecTecl;

Hakrb1 akmapaTTasapipy OOBEKTLICP] YIIIH MICHTIM KaOBLIAAY AbI
KOJI1ay KYHeCl MOAYJIBACPIH TECTLICY OPBIHAANAB! (CHII3Y aKkTLIEpl
KochMIIana kenaripinreH). «Decision support systems Dynamic
allocation of cyber security resources» merniM KaObLIAAYAbI KOJIAAY
JKyHecl TecTiney OaphIChIHIA aKIapaTTaHABIPy OOBEKTIICPIHIH aKna-
PATTHIK-KOMMYHHKALMSIIBIK, JKYHE YIIIH KHOCPKAYINCI3MIK KypalIapblH
OpHANACTBIPYABIH YTHIMABI HYCKAIAPbIH TaHIAy OOWBIHINA €CenTey
3KCIICPUMEHTTEPI OpbiHAaiabl. by, aran aiitkanga, MICKTCYJT XKarF-
Jannapaa KOpFaHbIC PECYpPCTaphiH KadTa Oeny ¢ceOiH ey YImiH
kakeT; «Decision support systems Dynamic allocation of cyber
security resources» IIEINIM KaOBIIAAYAbl KONy JKyHecl KOIAaHy
anmnaparTeIK-OaFAapiaMaiblK akmapaTThl KOPFay Kypalaapbl JKOHE
ONapBIH aKIapaTThIK-KOMMYHHKALMSUITBIK XKYHETe apHAFaH KoMOU-
HALSUTAPBIHBIH OPTYPIl HYCKATAPhIH JKBUIAAM CYPBINTAYAbl OPbIH-
Jayra FaHa €MEC, COHBIMEH OIpre OapAblH CPEKIICTITiHE Kapai akmna-
parTtaHablpy OOBEKTICI YIIIH aKNapaTThIK-KOMMYHHUKAIUSIBIK JKYHE
KHOCPKAYINCI3A1K KOHTYPIApEIHBIH KYPAMBIH OHTAHIAHBIPY OOUBIH-
ma Konga Oap MOACTbACPMEH JKOHE ANTOPUTMACPMEH KEITIPIIreH
MOJENBACP MEH ANTOPUTMACPA] OlpIKTIpyre MYMKIHAIK OepeTiHi Kop-
cetiareH. Mozenpaep MEH IrOPUTMACPAIH MYHAAW Oipiryl akma-
PATTHIK-KOMMYHHUKALMSIIBIK YKYHE KOPFAHBICHIH TE3 KAIIbIHA KEATIPYre
MYMKiHAIK Oepeai; MoHorpadustHbH 4-Tapaybiaaa etkisiareH «Decision
support systems Dynamic allocation of cyber security resources»
mCIIiM KaObUTAAYABl KOAAY KYHEeCl MYMKIHIIKTCPIHIH MPaKTHKa-
JIBIK KYHBLIBIFBl AKIAPATTHH KOFATYBIHAH OONAThIH TOYCKEIACPIiH
JKHBIHTHIK [IAMACHIH, aKMaparThl KOPFay Kypajagapel HHTCTPAJIIbI
KOPCETKIIITEPiH, aKMapaTThl KOPFay KypaiJapbelHBIH opOip ChHIHBIOBI
VIOIH KYHIBIK KOPCETKIIITEPiH, COHAAN-AK, aKNapaTThl XKOFAITYAaH
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TYBIHIQUTBIH TOYCKCIIACP/IH JKUBIHTHIK [IAMACHIH ©CKEPE OTBIPHIIL,
YCBHIHBLIFAH TCHCTHKAJIBIK QJITOPUTM HETI31HAC MICIIIM KaObLIAAY AbI
KOJ1ay KYHECl VIIIH €CENTEYIl 63¢K YIIH OHbIH apXUTCKTYPAChIHA
CEpIiHAI KOCBIJIATEIH KiTamxXaHamapAbl KOCY MYMKIHAIMIMEH MICIIiM
KaObLTIAAY Al KOJIJAY KYHEC] allbIK KO MOAYJIbAl apXUTCKTYPAChIH
OarapaMalibiK ICKE aChIPyAbIH HOTHOKEILTITIH pacTaasl. Tapay meH-
OCpiH/C JKYPTI3UINCH SCCNTeY IKCIICPUMEHTTEP] a0y bUTAAY Bl TApari-
THIH PECYPCTAPBI TYPAJIBL ACPSKTEP OOIMAFaH JKafFakaa aknaparTaH-
JBIPY OOBEKTICIH KOpPFay TapaIlblHBIH PECYPCTapblH Oenyai OHTau-
JaHJBIPYFa MYMKIHAIK Oepai.
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MOHOTPA®HS BOMBIHIIA KOPBITHIH/IbI

By MmorOTpadHsUTBIK 3ePTTCYAC AKMAPATTHIK-KOMMY HUKALASLTBIK,
sxyienepaid (AKK) kubepkayincizairia KaMTaMacsi3 €TYTe apHaIFaH
MOJCBACP, SAICTED KOHE AITOPUTMACP KCUICHAI TYPAS TaJIJAHIbI.
3epTTey OapBICBIHIA KEIIECI HETI3rT HOTIKE/ICP MCH FBUIBIMU TYIKbI-
pBIMIAp aTbIHABL.

ISO/IEC TR 13335 coiikec akmaparThiK-KOMMY HUKALHSLTBIK, TEX-
HOJIOTHSIIAP CSTMEHTI PETIHAS aKIaPATTHIK-KOMMYHUKALMSLIBIK, JKYHE
Kayirncizairia 6ackapy mozaenpaepi Tanganasr. [ISO/ IEC 27001: 2010
COMKEC «OKOCTIapIIa - OPBIHIA — TEKCEP - OPEKET €T» MOACITIHIH Ma3MyHbI
ambLIAbl. AKHapaTTaHappy OOBCKTICI AaKIAPATTHIK KAYIMCI3AIK KIHE
OHBIH AaKMAPATTHIK-KOMMYHHKAILMSUTBIK JKYyie OacKapy KypBLIBIMBI
AKMapaTThIH OMIPIIK LUK ACHICHIHAS «OOBCKT - Kayim - Kopray»
TY>KBIPBIMIAMACHIHA JKOHE «KUOCPHETHKAIBIK KCHICTIK — KOMMYHH-
KalWSUTBIK OPTa - (PH3HKATIBIK KSHICTIK» KO JCHICHI MOACTIHE COHKeC
Tamgasasl. KongaHeICTarsl akmapaTTel KOPFAY KYpangapsl OHTAHIAH-
ABIPY MOJCIBACPIH TaNgay KapacTBIPBITFAH MOJACIBACPAIH KO-
TiHIH MaKCaThl AKMAPATTHIK KAYIMCI3AIKKE >KAJMbI IIBIFBIHIAPIBI
oHTaiIaHabipy ekeHiH kepcetti (Iopmon-Jled moneni, K 3agupaku
Mogeni). Tex 6ip FaHa MOIETIBAC CEPHIHAL PEKUMIC AKIAPATTHIK Kayir-
cizaik (I'mymax-HoBrkoB Moaemi) 0OBEKTLICPI apachiHAA OHTAMIIBI
Kapaxkar 0oyl 13aeyre OarpITTaIFaH.

AknapatTaHasIpy 0OBEKTICI OOBESKTUICPIH/C aKIIAPATTHIK PECyPC-
TapAbIH KAylOTepl MEH OCAIJBIFBIH ICKE aChIPYJaH KENTIPUITCH
3a/ajapl CHIATTAUTBIH MOJCIBIIH MaKCaTThl (DYHKIUSICHIH TaHIAY
HET13JCATeH. BeNeK-ChI3bIKTHK (DYHKIUIAP MATCPHAIABIK Tachi-
MaJIIAy IIbLIAPAA CAKTAIATHIH AKMAPATThIH OCAJABIFBIH CHIIATTANIbI,
MYHJIa aknapaTTel KOpFayFra, COHAA-aK YIbIMAACTRIPYIIBLUIBIK YKOHE
HWH)KCHEPMIK-TeXHUKAIBIK iC-IIapanap MEH KOPFaHBIC KypalaapeiHa
OOMIHETIH PeCypCTapablH YIFAIObl, KOPFAHBIC JKaFbl PECYPCTAPBIHBIH
MOHJICPIHIH OacTanKpl CaJaChlHAa MOHOTOH/IBI, OCAJIABIKTHIH ITPOIIOP-
LIMOHAJI/IBI TOMCHACYIHE KOHC HOTIIKCCIHAC - aKMapaTTaHIbPy OObEK-
TiCl YIIIH 3USIH MOIIEPiH a3alTyra okeneai. bemmex chI3bIKTEI eMec
(dyHKUMsUIAp KSACPTLUICPAl KECHY YIIIH aHTaAP/IbIKTal PeCypeTap KakeT
00JIaThIH KOMITBIOTCPJIIK JKYHEACPAC TapaThLIAThIH AKMAPATTHIH Ka-
CHUCTTCPIH KOPCCTCTIHI aHBIKTAJIIBI.
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CoHbIMEH KaTap >KaHAPTHUFAH TCHETHKAJIBIK JITOPUTM/I KOJIJaHy
YChIHBLTABL. JKaHFBIPTHUTFAH TCHETHKAJIBIK AJITOPUTMIC KOJIAHBICTA-
FRLIAPFa KaparaHAa, aHbIK €MEC KATBIHACTAPMCH KHOCPHETHUKAJIBIK
Kayimnci3aikTi KaMTaMackl3 €Ty JKeHIHICTr! Kobalmapabl iCKe achIpy
MPOLIECIHAC KOPFAy TapamblHBIH PECYPCTapbiH OOyl OHTAMIAHIbI-
PYABIH KO KPUTCPHITICCEeNiH ety yiunH bennmvan-3aae Karuaarel
KOMIaHbUabel. Byl akmapartaHipipy OOBEKTICI KYPAMBIHAAFBl KOMIIO-
HEHTTEPAIH OCATIBIKTAPbIH TOMCHACTYTE OAFBITTAIFAH iC-IIapaTapMeH
OaliTaHbICTEl JKYMBICTApFa pecypcTapabl Oenyal OHTaHNaHABIPYFa
JKOHE a0y BIIAYIIBI TAPANITHIH PECYPCTAPBI TYPAIbl ASPEKTEP 00JI-
MaFraH arJaia aKnapaTTaHIePy 00BEKTICI KOPFAHBICBIHBIH OCPLITCH
MOHICPIHE KOJI JKETKI3Y/l KAMTaMacChl3 CTETIH PECYpPCTap KOICMIHIH
SPTYPJIi HYCKATAPBIH MOACIBACYTS MYMKIHIIK OCpe/i.

oT (Industrial Internet of Things) wadpakypbuTEIMEl GOIBIHIIA
anprarad HoTwkenep).loT xarramanapsr: MQTT over TCP enaipictik
opra yuin eH tuimai exeHi, MQTT over WebSocket BeO-kochim-
manapaa Konaiisl exkeHi, an HTTP npotokomner kiaipicrepi ceGeOineH
THiMCI3 ekeHl kepeeTinai. Ludpeik erizaep: enaipicTik npouectepal
MOJCBACY KE3IHAC LUMPIBIK CTi3ACP APKBLIBL KEIACTT aHOMAITHS-
JapJpl HAKTHl YAKBIT PSIKUMIHAC OaKpLIay MYMKIHAITT JONCIACHIIL.
Mamunansik okpiTy anropurmaepi: Random Forest 99.82% nonnikke
skeTin, WadypUIAAPABL JKIKTCYAC €H CCHIM/I 9JIC CKCHI aHBIKTAJIIBI.
KNN >koHE JOTUCTHKAIBIK PETPECCHs Aa ChIHAIBI, OlpaK OJapIbiH
HOTHXKEICP! ToMeHIpek Oomapl. TepeH okpity aaictepi: LSTM »xone
CNN-LSTM ceHCOpaBIK aHOMATHSIApAbl aHBIKTAYAA JKOFaphl HOTH-
sxenep kepeerti. CNN-LSTM mamvamen 92% qanaikke KO KETKI3L.
by loT aepexrepinaeri yakbITTHIK K9HE KCHICTIKTIK OaiiaHbICTap-
Ibl THIMZIl aHbIKTadl amateiHeiH Kepcetti. Edge Al umHTerpaumscs:
JEpeKTepal OyiTKa KiOSPMEH, TIKEACH KYPBUIFBl JCHICHIHAC OHACY
apkpuiel (edge computing) Kayinci3aik ACHICHIH apTTBIPyFa KOHE
KigipicTepai azaityra Oosareiabl aaaenacH 1. Kopranbic mapanapsr;
TLS/SSL mn(bpnay, RBAC Herizinaeri Koa KETKI3yAl 6acKapy,
IDS/IDPS xyiienepin Oipiktipy IloT xuGepkayincizmiriH KemeHzi
KOpFay/Ibl KAMTAMACHI3 CTCTIHI HETI3ACIIII.

AKNapaTThIK-KOMMYHUKALUMSUTBIK, JKYHEICPAIH KAYIMCI3MIK KOHTYP-
Japhl YIIiH aKOapaTThl KOPFAY KYPaIAapbIHBIH KOHQHUTYpaIHsIapbi-
HBbIH HYCKJIAPBIH 1PIKTCYMCH JKOHE OHTAWIAHIBIPYMCH OalIaHBICTHI
€CeNTEPAl ICITY YINH FCHETUKAIBIK JITOPUTMAI JAMBITYAbI Qb
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OcCBl HOTHXKENEPAIH FRUIBIMH YKAHATBIFBl — FTCHETHKAITBIK ANTOPUTMAC
aKmapaTtThl KOpray Kypangapbl KypaMblH OHTAHIAHIBIPY YIOiH KPHTE-
puiinap peTiHAE aKmapaTrThl >KOFANTYIAH OONATHIH TOYCKEIACPAIH
JKUBIHTBIK [IAMAChIH, aKMNapaTThl KOpPFay Kypalaapbsl HHTCTPAIIbI
KOPCETKIIITEPIH, COHIAH-aK opOip aKmapaTThl KOpFay Kypaigapsl
KIachl VIOIH KYHABIK KOPCETKIIUTEpAl MaiaanaHy YCHIHBIIATBIHIBI-
FBIHIA. AKNApaTTHIK-KOMMYHHKALHSUTBIK JKYHETE apHAIFAH aKIapaTThl
KOpFay Kypaigapel KypamblH TaHIAY/bl OHTAWIAHABIPY eceOiHmeri
TCHETHKAIIBIK ATOPUTM KOl TAHAAYMEH OailIaHbICTEI €CCIITIH BapHa-
LIUACH PETIHAC KAapacTeIPbUIaAbl. By eHaipicTe akmapartTsl KOpray
KYPaJJapblH aKMapaTTHK-KOMMYHUKALMSUTBIK JKYHE - KOPFaHbBIC
KOHTYpJaps!l OOMBIHINA OPHATIACTHIPYAbl OHTAHIAHABIPY PIOK3AKTHIH
KOMOWHATOPJIBIK €CEIIiH 63rePTy PETIHAC KAPACTHIPhLIAABL. ¥ CHIHBLI-
FAH TOCLI aKMaPATTHIK-KOMMYHHUKALMSUIBIK KYHE TYHIHACPIHIH SpKaii-
CBICHI YIIIH aKMapaTThl KOPFay KYpajaAapbl KUBIHTHIFBIH OHTaWIaH-
JBIPY JKOHIHAET1 KOIT KPUTCPHILTICCENT] IEINyTe FaHa €eMEC, COHBIMEH
Karap aknaparThl KOPFay Kypaigapbl KHOSPKAyINCi3aik OeMHETIH pe-
CYpPCTapabIH MICKTCYIIUTIT XKaF IaibIHAA KOPFay TapaObIHBIH PECYPCTAPEIH
Kaita 0oy JiH OPBIHIBLIBIFBIHA JKEAC TANAAY KYPri3yre MyMKIHIIK
Ocpeai. 3epTTeyaiH OChl OOMIriHIH NPAKTUKAIBIK KYH/IBLUIBIFBI aKIa-
PaTThI JKOFANTY, aKNAPATThI KOPFAY KYPanJapbl HHTETPAIIBIK KOPCET-
KIIITEP1, COHAAN-AK aKMapaTThl KOPFay KYPaaIapbiHbIH SpOip KIackl
YIOiH KYHIOBIK KOPCETKIIITEPl TOYCKEIACPIHIH YCHIHBUFAH MOAH (-
KaLMACHI HET131HAE MenM KaObIaay Jsl Koaay KyHeci ecenTey e3eri
VIIIH CePImHAl KOCBUIATBIH KITaXaHa TYPIHASC MOXYJbAl Oarmapriama-
TBIK icke achipyaa Oombin Tabbuiaasl. Ecenrey skcnepumentTepi 6apel-
ChIHIA MOIU(UKALMSIAHFAH TCHCTHKAJIBIK AJITOPUTM/I 1CKE achIpy
AKMAPATTHIK-KOMMYHHUKAIUSUTBIK JKYHETS apHAFaH KHOSPKAYITCI3aIK
KYpaJlAapelH OPHATACTHIPYABIH OHTAWIB HYCKATAPBIH 13ACCTIPYAL
JKEIENICTYTe, COHAAN-aK KOPFay PEeCypCTapblH OJapAbIH IICKTCYITi-
JIT1 KaFJaibIHAA KaliTa 06y >KeHIHACTI €CeNTI MICIYTre MYMKIHIIK
OcpeTiHl aHBIKTANIbl. bysT apThIKIIBUIBIK anmapaTThiK KoHE Oaraap-
JaMaJIbIK YKACAKTAMAaHBIH OPTYPJi HYCKATIApBIH KOHE ONapAbIH aKma-
PaTTEIK-KOMMYHHKALMABIK JKYHEre apHanFaH KOMOWHAIMSIAPBIH
JKBLIIAM CYPBITITA KaHa KOHMail, COHBIMEH OIpre Tapayaa KeJITipii-
T'CH MOJCIBACP MEH aNTOPUTMACPI aKIAPATTHK-KOMMYHHUKAITUSITBIK
JKyHe KHOEpKayiIci3Aik KOHTYPIAPBIHBIH KYPaMBIH OHTAHIaHIBIPY
VIIH KOJ KETIMAI MOJCIBACP MCH QITOPUTMIACPMCEH OIpIKTIpyre
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MYMKiHIiK 6epeni. Moaenpaep MEH anropuTMICpAiH MyHIaH 6ipiryi
aKMapaTThIK-KOMMYHUKALMSIBIK JKYHE KOPFAHBICHIH TE3 KAIIBIHA
KENTIpyre MyMKIHIIK Oepeai.

AKnaparTsl KOpFay TapambIMECH pecypcTapAbl OenyAiH YThIMIbI
HYCKACBIH TAJIIAy *KOHE TaH1ay OapbIChIH/A IICIIM KaOBUTAAYAbI KOJIIAY
JKYHEC] KYPBITBIMABIK cXeMachl YChIHBUIABL. LI1abybin skacaliTeiH Ta-
panmneH CepmiHAl KapChLIacy >KafqaiibiHa Oaca Haszap ayaapbliajbl.
Oceiran yKcac HEri3ri (yHKIHOHAIIBK MOIYJIBACP KAPaCTHIPBLIIBL.
Mlemim xaObuigay sl KOJAQAY >KYHECI MOIYJBAIK APXUTCKTYPachl
JKYWCHIH Y3JIKCI3 JKOHE THIMII JKYMBIC ICTCYIH KaMTamachl3 €Tyre
piknan erei. «Decision support systems Dynamic allocation of cyber-
security resources» MIemNM KaObIIAAyael KOIAAy >Kyieci OapIibk
skyheneH typaasl. «Decision support systems Dynamical location of
cybersecurity resources» memimM KabbUTaay bl KOJIAay »KyHeci a3ip-
JeyMEH OalNaHBICThl OChl HOTIDKEIICPIH MPAKTUKABIK KYHIBLIBIFEL
aKIapaTThl YKOFAITYJAH TYBIHIAWTHIH TOYCKEIACPAIH *KUBIHTHIK [IamMa-
CBIH, aKHaparThl KOPFay Kypangapbl HHTCTPANIBIK KOPCETKIIITEPiH,
COHJAM-aK aKmaparTel KOPFay KypanJapbIHBIH opOip CHIHBIOBI YIIIH
KYHJBIK KOPCETKIIITEPiH €CKEPE OTHIPHIN, YCHIHBIIFAH [CHETHKABIK
AITOPUTM HETIZIHAC IICHNM KaObUIAAYAbl KOJIJAy KYHECIHE eCerl-
TEYIlI HETI3 YIUIIH OHBIH APXUTCKTypachlHA CCPMIHAI KOCBLIATHIH
KiTanmxaHajaapapl KOCY MYMKIHZITI Oap memimM KaObUiaay bl KOAAay
JKYHEC] almblK Ken MOAYIbAI apXUTCKTYPAChIH OaFaapiaManblk iCke
ACBHIPYIbIH HOTHKEIUTITIH PACTaIbI.
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