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AKTyaJlbHOCTh TeMbl: B HacTosiee BpeMs HaOI0/1aeTCs UHTEHCUBHOE pas3-
Buthe ceteil mepenaun maHHBIX (CIT/), O KOTOpBIM OCYIIECTBIIACTCS Iepenadya
uH(pOpMalMu B BUJAE TOJO0COBOTO Tpaduka, ¢aiioB, MyJIbTUMEANa TPUIOKEHUH.
CereBas HHPPACTPYKTypa SIBISETCS BaXXHBIM 3JIEMEHTOM, UCIIOIb3YEMbIM ISl AOC-
TaBKM MH(GOpPMAIlMU KOHEYHOMY MOJIb30BaTENI0, MTO3TOMY OT KadecTBa €€ paboThl
3aBHCHUT YCIICITHOCTD JAESITENFHOCTH OlepaTopa CBSI3U Ha PbIHKE B 11esioM. B oTiu-
yre oT Tpaduka kiaccuueckux teneonusix cereit, B CII/] Tpaduk numeer ocodeH-
HOCTH, CBSI3aHHBIE C M3MEHEHHEM Harpy3ku. OCOOEHHOCTH 3TH BbI3BaHbBI Pa3HO-
POIHOCTBIO  OKa3bIBAEMBIX YyCIyr U CcHeuuukoil paboThl HUCIHOJIb3YyEMbIX
M0JIb30BATEJIEM CEPBUCOB U MPOTOKOJIOB, 00ECMEUNBAIOIINX PA0OTy CETH B LIEJIOM.
BcnenctBre 3TOro mosBISIFOTCS BCIUIECKHM MHTEHCUBHOCTU TPaUKOBOM HArpys3kH,
YTO MPUBOAUT K BOBHUKHOBEHHUIO OYepeJiel MaKeToB B y3Jlax CBA3U. B ciyuae me-
PENOJIHEHUSI oUYepeiel MPOUCXOAT MOTepU MAKETOB, YTO BEAET K Jerpajaluu Ka-
YeCcTBa OKA3bIBAEMBIX CETHIO yCIyT W mnepeaaBaeMoil uHpopmaiuu. CoBpeMeHHbIE
METOJIMKU YIIpaBjieHUs TpadukoM 3a CUET pacrpeaeneHus WHOOPMAIMOHHBIX Ma-
KETOB B Oouepensax He 00JiagaloT HeOOXOAMMON aJanTUBHOCTBIO AJII KOMIIEHCAIUH
M3MEHEHUs XapakTepa TpahuKOBOM Harpy3KH.

CreneHb Hay4HOH pa3padoraHHocTH TeMbl: Cpenu padOT pOCCUHCKHX
y4€HBIX MOXKHO BbIenuTh TpyAsl FO. B. lNaiinamaku, B. A. Edumymkuna, E. A.
KyuepsiBoro, A. B. PocnsikoBa, K. E. Camyiinosa, C. H. Crenanosa, U. U. I{lutoBu-
ya, I'. I'. SIlHOBCKOrO M JIp., MOCBAMIEHHBIX BOINPOCAM YIIPABICHUS CETSIMHU, MEpe-
JAIOIMMU MaKeTHbI MHPOPMAlMOHHBIN TpaduK, HO BOIPOCH! YIPaBJICHUS Iepe-
nadyeil Tpaduka B YCIOBUAX CWIbHBIX MyJbCAlMWA MOCTYMAIOMIEH HArpy3Ku MpU
o0OecreuyeHnr HU3KHUX MOTEPh MAKETOB B pab0Tax paccMOTpeHbl HeaocTatoyHo. Co-
KpalieHueM NoTepb MHGOPMAIIMOHHBIX MAKETOB MPHU YCIOBUSAX CHIIBHBIX ITyJbCa-
Ui Tpaduka 3a C4€T UCIOJIb30BAHUSI CUCTEM MHTEIUIEKTYyaJIbHOTO YIPABJICHUS 3a-
aumanuck yuéusie S. Floyd, C.F. Wu, C. Chrysostomou, S. Athuraliyap.
[IpennaraeMbie UMM peIIeHHUsS OPUEHTUPOBAHBI HA PAOOTY B OMpPEAEIEHHBIX YCIIO-
BUAX, BOMPOCHI Pa3BUTHSI METOJOB MOBBIIICHHS aaNTUBHOCTH CUCTEM YTPABICHUS
TpadukoBoii Harpy3koit B CI1J] TpeOyroT nanpHEHIIEro pa3BUTHSI.

OO0beKT ucciae10BaHusl: yIpaBieHue TpaQpuKoM HHPOPMAITMOHHBIX ITAKETOB
B CIII.

IIpenmer ucciaer0BaHUs: AITOPUTMbBI, METOJUKA W METOMbI YIPaBICHUS
TpadukoMm uHPopManmoHHbIX naketos B CII/I.

Heab uccaenoBanus: nosbiieHue 3(hHEKTUBHOCTH pabOTHI CETH NEperiavn
JAHHBIX 32 CYET pa3pabOTKU CHCTEMbl yNpaBlieHUs TpahuKoM HHOOPMAIMOHHBIX
MAKETOB.

st noctrkeHust cpopMyJIMpPOBAHHOM 1€ HEOOXOJIMMO PEIEHUE CIENyO-
KX 3a7a4.
1. IIpoaHanu3upoBaTh METOJMKH YMPaBICHUS TpaQuKoM HHPOPMALMOHHBIX
naketoB B CII/], moka3aTe mpUYMHBI, MPUBOIALINE K BOZHUKHOBEHHUIO MOTEPh WH-
(bopMaIMOHHBIX MMAKETOB, OMMCATh PE3YJIbTAThl BIUSHUS MOTEPh UH(POPMAITMOHHBIX
MaKeTOB Ha Ka4eCTBO MepeaaBaeMoi nH(GOpMaIuu.
2.  llpennoxutb METOAMKY MOBbIIEHUS 3()()EKTUBHOCTH yrpaBiaeHUs TpahuKoM
nHpopmarmorHsix naketoB B CI1J] Ha ocHOBe MOHUTOpPHHTA 3arpy3ku OydepoB ce-
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TEBBIX YCTPOWCTB, MO3BOJISIONIYI0O COKPATUTh MOTEPU MH(GOPMAIIMOHHBIX MAKETOB
3a c4€T OoJiee MOTHOro yuéTa Crenu(pUK MOCTYMAONIIEH HAarpy3KH.

3.  Paspaborath MeToj amanTanuu Heu€TKoW cucrembl ynpasienus (CY) tpa-
¢ukom nHpopmarmonnbix nakeroB B CII/] Ha ocHOBe MOHUTOpPHUHTA 3arpy3ku Oy-
(bepoB ceTeBbIX YCTPOICTB, MO3BOJISIONINI aalTUPOBATHCA CUCTEME YIPaBICHUS K
U3MEHEHHUSIM UHTEHCUBHOCTH U crienr(uke nmpoctynaromieit TpadukoBoil Harpy3KH.
4.  IIpoBeputh 3PPEKTUBHOCTH UCIIOIB30BAHUS MPEATIOKEHHBIX TEOPETHUECKUX
MOJIO’KEHUH CPEeICTBAMU UMUTALIMOHHOTO MOIETUPOBAHUS.

MeTom0J10rMsl 1 METOAbI MCCIEAOBAHNUS: BO BpEMs UCCIIEIOBAHUI UCIIOJIb-
30BaHbl METOJbl CHUCTEMHOTO aHaiu3a, TEOPUM YIPABIEHUS, TEOPUU HEUYETKUX
MHOECTB U HEYETKOW JIOTMKHU, METOJIbl TCOPUU HEMPOHHBIX CETEH, TEOPUM IEPE-
JTa4v “UHPOpPMallMM MAaTEMATHYE€CKOE U UMUTALIMOHHOE MOJIETUPOBAHKE.

Hayuynasi HoBU3HA paOOThI, 3aKIIOYAETCS B TOM, YTO:

1. IlpennoxkeHna MeToaMKa MOBBIMICHUS Y(PGEKTUBHOCTH YIpaBICHUS TPaPUKOM
uHpopMaimoHHbIX makeToB B CII/I, oTinyaromiasicst HCIOIb30BaHUEM aIalITUBHOTO
HEYETKOTO BBIBOJA, JIsT 00paboTKK MH(pOpMAIMK O TIEpeTpy3Ke CeTH U (HOPMHPO-
BaHUs yNMPaBISIOUIMX BO3IECUCTBUMN, HA OCHOBAaHMHM KOTOPBIX MPOMCXOIUT U3MEHE-
HUE WHTECHCUBHOCTH Iepeaayu Tpapuka Mexay y3J1aMH-UCTOUHUKAMH U ToJTydaTe-
v (1. 411 c.).

2.  PazpaboraH MeTona ajanTaluyd HEYETKON CHUCTEMBI YNpaBiICHUS TPaPUKOM
uHpopmanmonHsix nakeroB B CIIJ] Ha ocHOBe MOHUTOpUHTA 3arpy3ku Oydepos ce-
TEBBIX YCTPOWMCTB, OTJIMYAIOIIUNCS HCIOJB30BAHUEM HEYETKOM HEMPOHHOM CETH
uist GOPMHUPOBAHUS YIPABJISIOMIMX BO3JIEUCTBHM, HCMOIB3YEMbIX MPU KOPPEKTU-
poBKe (DYHKIIMI MPUHAIEKHOCTH BXOJHBIX MEPEMEHHBIX U 00JIACTH ONpeeeHuUs
BBIXOJTHOW TIEPEMEHHOM, UCIIOIb3yEeMbIX HEUETKUM KOHTpOJLIepoM (1. 6 11. C.).

3. Pazpabotan anroputm o0yueHHs] HEYETKOW HEMPOHHOU CETH, OTIUYAIOIIHNICS
UCIIOJIb30BaHUEM KO3(D(PUIIMEHTa HWHEPUUU HU3MEHEHHUs IMOrPEIIHOCTH OOy4eHMUS,
BEJIMYMHA KOTOPOTO 3aBUCUT OT MOIIHOCTH TEPMMHOXKECTB, OMUCHIBAIOIIMX BXO/I-
HbIE€ TIEpEMEHHbBIE, MO3BOJISIFOIINIA MOBBICUTh TOYHOCTh BBIYMCIICHUN CETH 3a 3aJaH-
HOE KOJIMYECTBO UTepanuii ooyuenus (m. St. c.).

Teopernueckasi 3HAUMMOCTH PadOTHI 3aKIIOYACTCS B TOM, UYTO pa3zpaboTa-
Hbl METOJIMKA, METOJl W aJTOPUTM JUIsl aJalTHBHOTO YyMpaBJIeHUs Tpahukom WH-
(OpMaIMOHHBIX TMAKETOB, KOTOPbIE TO3BOJISIIOT KOPPEKTUPOBATH BBIPAOOTKY
YOPABJISIIOIINX BO3JACUCTBUN C YUETOM U3MEHEHUs crieluPuKU nepeaadn Tpaduka.

IIpakTHyeckass 3HAYMMOCTb PadOTHI. MPEAJIOKEHHbBIE TEOPETUUYECKUE TI0-
JIO’KEHHUSI TTO3BOJISIIOT MOBBICUTH 3()(PEKTUBHOCTD yIpaBiieHUs TpapuKkoM UHPOpMa-
nuoHHbIX naketoB B CIIJ[ 3a cuér cokpalmieHus motepb NakeToB MH(OpMaALUU U
YBEJIMYEHHUS MOJIE3HON MPOIMYCKHOW CIOCOOHOCTH KaHAJIOB Mepeadyu JaHHBIX, pa3-
paboTtanbl nporpaMmsl «CrctemMa MOAECIUPOBAHUS aIANITUBHBIM MPOLIECCOM HEUET-
KO0 yIpaBjieHUs ouepeasiMu MH(GOPMAIIMOHHBIX MAKETOB B TE€IEKOMMYHUKAIIMOH-
HBIX ceTsax» U «Cucrema HEYETKOTO YMNPaBICHHUS OYEPEAbI0 B CETEBBIX Y3Jax»,
3aperucTpUpOBaHHbIC B (peepaTbHOM MHCTUTYTE MPOMBIIIEHHOW COOCTBEHHOCTH
(PUIIC). Pesynbrarel padbotsl ucnoibiytorcess B PI'bOY BO «ActpaxaHCKuit Tocy-
JTApCTBEHHBIN TEXHUYECKUU yHHBepcUTeT», Ha npeanpustun «Indochina Telecom
Mobile» (BeetHam), B IHCTUTYTE MOPCKHX HAy4YHO-TEXHOJIOTUMECKHUX HCCIIEI0BA-
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Huii (BretHam). OCHOBHBIE pe3yJbTaThl PaOOTHI MOJTYYEHBI B XO/€ BBIMOIHEHUS
HAy4YHO-HCCIIeI0BATENIbCKONW paboThl Kadeapsbl «CBs3bp». «lepcrneKTuBHBIE BBHICO-
KOCKOPOCTHBIE HH()OKOMMYHUKAIIMOHHBIE cUcTeMbI», B riepuof ¢ 2014mo 2016rT.,
Homep roc. per. 01201450580.

OcHoBHBIE I0JI0K€HHUS, BBIHOCUMBbIC HA 3AIIUTY.

1. Meroauka nosbiieHust 3PGEKTUBHOCTH YIpaBieHus TpadukoM uHpopma-
[[MOHHBIX MTAKETOB B CETH MEPEAauu TaHHBIX.
2.  Meroa agantanuu HEYETKOM CHCTEMBI yNpaBieHHs TpapukoMm HHPOpMAIH-

OHHBIX MTAKETOB B CETH Iepeaauu IaHHbIX HA OCHOBE MOHUTOPHUHTA 3arpy3ku 0yde-
POB CETEBBIX YCTPOMCTB.

3. Anroput™ 00yUeHHS] HEUETKON HEHPOHHOW CeTH, OCHOBAaHHBIN HA WCIIOJIb30-
BaHUU KO3(PPUIMEHTAa WHEPIUU U3MEHEHHUS MOTPEIIHOCTH OOy4YeHUs, BeTUYrHA
KOTOPOT'O 3aBUCUT OT MOIIHOCTH TE€PMMHOKECTB, OMHUCHIBAIOUIUX BXOAHBIC MeEpe-
MEHHBIE.

JloCcTOBEPHOCTH Pe3yJbTATOB MCCJEI0BAHUI TOTBEPKIACTCS KOPPEKTHO-
CTBIO UCITOJIb30BAHUS alIPOOMPOBAHHBIX TEOPETUICCKUX METOJOB, CPABHEHHEM IIO-
JYYEHHBIX PE3YNbTATOB C pe3yJbTaTaMU, TOJYYCHHBIMUA APYTHMH CIICIIHAIACTAMH,
MCIIOJIb30BAaHUEM HM3BECTHBIX IMPOTPAMMHBIX TAKETOB B 00JIACTH MOJICTUPOBAHUS
CeTel mepemaun JaHHBIX W CO3JaHMs CUCTEM HEYETKOTO BBIBOJA, ampodaruei pe-
3yJBTAaTOB WCCJIEAOBAHHUM CPEU CTIEIHAINCTOB B 00JJACTH CHCTEMHOTO aHA3a U
yIpaBJIeHUs CUCTEMaMU Mepeiadyu 1 00paboTku HH(pOpMaLIUK.

AnpoGanus padoTbl: OCHOBHBIE PE3yJbTaThl UCCIEIOBAHUN TOKIIAAbIBAINCH
Ha BCEPOCCHICKUX 1 MexayHapoaubix konpepenimsx: 9" International Conference
on Application of Information and Communication Teologies (AICT2015, Ros-
tov-on-Don, Russia, 2018), MockoBckuii ceMUHAp IO 3JEKTPOHHBIM M CETEBBIM
TEXHOJIOTUSIM cOBMECTHO ¢ Cubupckoil koHdepeHLrel Mo yNpaBIeHUIO U CBSI3U
(MWENT-2018,Mockga, 2018r.), XXVI MexayHapoaHas HaydHast KOH(PEPEHIIHs
«MareMaTH4eCcKie METOJbI B TEXHUKE M TexHoormax — MMTT-26» (Caparos,
2013r.), | Mononéxnas MexmyHapoaHas koHpepeHus «MHpopMalmoHHbIe TeX-
HOJIOTUW ¥ TEXHOJIOTUM KOMMYHUKAIIUI: COBpEMEHHBIC JOCTKCHUS» (AcCTpaxaHs,
2017r1.), VI Konrpecc momonpix yuénbix (Cankr-Ilerepoypr, 2016r.), 254 Bce-
poccHiickas MEXBY30BCKasi HAYYHO-TEXHUYECKass KOH(PEPESHITUS CTYJACHTOB U aCIIH-
paHTOB «MuKkpoanekTponnka u wHPopmaruka — 2018» Mocksa, 2018r.), XX
Bcepoccuiickas cryneHdyeckas Hay4dHo-TpakThueckas kKoHdepenuuss Huxnesap-
TOBCKOTO TocynapctBeHHoro yHuBepcutera (HrokneBaproBck, 2018r.), Hayunas
ceccust Bonrorpaackoro rocymapctBeHHoro yauBepcutera (Bomrorpamn, 2018r.),
MexayHapoaHble CTyJIeHYECKHEe HayYHO-TeXHUYecKkue KoHpepeHunu u MexmayHa-
pOJIHBIE HAayYyHbIe KOH()EPEHIIMU HayYyHO-TIeaarorndeckux padotHukoB AI'TY (Ac-
Tpaxanb, 2014—-2018r.).

Ily0oaukanuu: 1Mo TeMe JauccepTainud onyonrkoBaHo 12 HaydyHBIX padoT,
cpenu KOTophix 4 B xypHaax u3 nepedds BAK, 2 npouHaekcupoBaHbl B MEXTY-
HapoAHBIX HaydHbIX 0azax nutupoBanus SCOPUS, IEEE Xplore, 4oxmana Ha
MEXIYHAPOJIHBIX U BCEPOCCUUCKUX KOH(PEPEHIHSX, MOTYyYeHO 2 CBUICTENHCTBA O
perucTpauuu nporpamm st OBM.
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JInuHbIi BKJIAJ aBTOPA. BCE OCHOBHBIE TEOPETUYECKUE MOJIOKEHMUSI, IPUBE-
NEHHBIE B JUCCEPTALMH, OTYYEeHbI aBTOPOM JINYHO B paboTax, BBIMOJHEHHBIX B CO-
aBTOPCTBE, aBTOpP MPUHUMAN y4yacTHe B (OpPMYIUpPOBKE IeNel, MOCTAaHOBKE U pe-
IIEHUH TEOPETUYECKMX U TMPaKTUYECKUX 3a/ay, aHalu3e pe3yJbTaToB H
(bopMUpPOBaHUY BBIBOJIOB, MOATOTOBKE MyOJIMKAIIMNA U APYTUX HAYYHBIX PaOOT.

CTpykrypa M 00b€M quccepTannu. padoTa COCTOUT U3 BBEJEHUS, 4-X IJ1aB,
BBIBOJIOB M 3aKJIIOYCHHMsI, CIIMCKA MCIOJIb30BaHHBIX UCTOYHUKOB, MPUIOKEeHH. Pa-
0ota uznoxkeHa Ha 142 cTpaHuiiax MalIMHONKUCHOTO TeKcTa, 26 Tabnun, 67 pucyH-
KOB, 59 cTpaHull MpuiIoKeHuH, Cucka Jureparypsl u3 146 HanMeHOBaHMIA.

OCHOBHOE COIEP KXAHUE PABOTbI

Bo BBegenmu 00OCHOBaHa akTyalbHOCTb, C(POpMyNIMpOBaHA 1€b, MOCTAB-
JIEHBI 33Jla4d MCCIIEIOBaHUs, MPUBEIECHBI OCHOBHBIE MOJIOKEHUS, KOTOPhIE BhIHECE-
HBI Ha 3allIUTY, OTIMCAHbI BHEJIPEHUE U anpoOaIius pe3yabTaToB JUCCEPTALIUH.

B nepgoii riaBe nposeneHo uccienoBanue tenaeHuui pazsutus CIIJ, mpo-
aHAM3UPOBAHBI OCHOBHBIE METOJIUKH yMpaBICHUs TpadhuKoM HHEGOPMAITMOHHBIX
nakeToB 3a cu€T perynupoBanus ouepeneil B y3nax CIIJ, popmanuzoBana 3amaya
noBbIIeHHS 3((HEKTUBHOCTH yIpaBieHUs TpapuKoM HH(DOPMALIMOHHBIX MTAKETOB B
CILI.

Kax moxasan mpoBen€HHBINA aHATN3, OJTHON U3 TEHIEHIIMH B 00JIACTH pa3BH-
tus CIIJ] siBnsieTcsa HenmpephIBHOE YBeJIMYeHUE 00bEMOB MepeaBaeMoro Tpaduka.
[To nanabM kommanuu Cisco,m10 2021r. 00bEM nepeaBaeMoro MUpOBOro Tpadu-
Ka mpuonm3uTes k 278 DkcabaiiTam B MecAll, YTO MPUMEPHO BTPOE IPEBBIIIAET
ypoBeHb TiepefanHoro tpaduka 3a 2016 1. Kak moka3biBaeT ONBIT 3KCILTyaTalldu
CII, «y3xuM» MecTOM BO BpeMs nepeiadyu uHhopMaIuu sBisieTcst 000pyA0OBaHUE,
pacrpeensoliee MNOTOKA TPAH3UTHOTO Tpaduka MeXAY OTIPABUTEISIMU U TIOJTy4a-
tenasimu uHpopmaruu. Crneunukoil makeTHOTo Tpauka SBISETCS HAIUYUE BHICO-
KHX TTUKOBBIX Harpy3ok. Bo3HUKHOBEHME MTOJTOOHBIX TUKOB, YaCTO MPEBBIIIAIONINX
IPOMYCKHYIO CIIOCOOHOCTh KaHAJOB, MPUBOAUT K OOPa30BAHUIO M MEPETIOTHEHUIO
ouepeneit B Oydepax moptoB obopynoBanust CIIJ[. B pesynbrare mepenonHeHUs
Oy(depoB MPOUCXOAUT MOTEPs] MAKETOB, YTO MPHUBOJUT K MOBTOPHOW HX Mepenaye
y3JaMH OTIIpaBUTeNAMU. B pe3ynpTate momo0HOTO mMpolecca MPOUCXOJUT AOMOJI-
HUTEIHHOE YBEIUYCHHUE TPADUKOBOW HATPY3KHU.

Jlisi mpenoTBpalieHusl Meperpy30K HCIONb3YIOTCS Pa3IMYHble METOAUKU
ynpasieHus TpadhukoM HHMOPMAIMOHHBIX MaKETOB, OCHOBAHHbIE HA MOHUTOPUHIE
OyhepoB U Ipyrux napaMeTpoB CETEBBIX YCTPOUCTB. B pe3ynbTaTe OlleHKH COCTOSI-
Hus Oydepa mpou3BoaUTCS GOPMUPOBaHKE YIIpaBiIsiomux Bo3aeicteuid (YB), ko-
TOpPbIE JOCTABJISIIOTCS y3J1y-UCTOYHUKY, U OH CHH)KA€T MHTEHCUBHOCTH NEperiayvu
Tpaduka. AHAIN3 METOJUK YIpPaBIEeHUs TpaQUKOM MMOKa3al, YTO pacpoOCTpaHEHUE
MOJIYYHJIA METOJUKH, OCHOBAaHHbIE Ha OTOpachIBAHMU MAKETOB B CiIy4ae MepernoJi-
Henus Oygepa (Tail Drop), ero orpanudeHus CBSI3aHBI ¢ TEM, YTO y3JIaM OTIIPABH-
TEJISIM TMPUXOIUTCS AyONMMpPOBaTh MEpenady «OTOPOIIEHHBIX» MaKETOB, STO BHI3bI-
BAaCT CHIDKEHUE KauecTBa MPEAOCTaBISIEMBIX YCIYr; pPa3BUTHEM JIaHHOTO
HaIpaBJIEHUE CTAJIO UCIOJIB30BaHUE METOIUK, Y KOTOPBIX BEPOSITHOCTh OTOpachIBa-
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HUS TAKETOB 3aBHUCUT OT YPOBHs 3arpy3ku OydepoB cereBoro ycrpoicrsa — RED
(Random Early Detectionj REM (Random Exponentially Marking),s naipHeii-
miem B Mmetogukax REDu REM npouenypa otOpacsiBanus Oblia 3aMeHeHa Ha Tpo-
HeAypy MapKUpOBaHHUA, KOTOpas K IMaKeTy, BbI3BABIIEMY MEPErpy3Ky, J00aBISET
Mapkep. MapKupoBaHHBIM MaKeT [AOCTABIACTCA Y3JIy-TIOJMydaTeNnio, a y3el-
MOJTy4aTeNb OTIPABISIET Y3Iy-OTIPABUTEIO U3BEILIEHUE O TIEPErPy3Ke, B pe3yibTa-
T€ Yero OH CHI)KAaeT MHTEHCHUBHOCTH nepenayu. OrpaHnyeHueM METOJUK SIBIISETCS
MPEIOJIOKEHNEe, YTO UHTEHCUBHOCTh MOCTYIUICHUS Tpa(uKa MOJYMHEHA BEpOsT-
HOCTHBIM 3aKOHaM, MOAOOHOE YacTO HE CHpaBeUIMBO IpH Mepeaye MakeTHOro
Tpaduka. /{1 koMneHcauu orpaHUYeHUs] MPEIIOKEHBI JOpaOOTaHHbIE METOAUKHU
RED u REM, B KOoTOpBIX BepOsATHOCTH OTOpachiBaHus (MM MapKUPOBaHHUs) MaKeTa
onpejaensercss mpu momoinu cuctembl HeuéTkoro BeiBoga (CHB) — FEM (Fuzzy
Explicit Marking), FUZREM (Fuzzy REMDrpannuennemM METOIUK CTAIO TO, YTO
o0JracTi 3Ha4eHus, onpeneneHus u popma GpyHkumid npuaapiexHoctu (PIT) Bxoxn-
HBIX MIEPEMEHHBIX UMEIOT CTATUYHBINA XapaKTep Ha MPOTSHKEHUHU BCEro mnepuoja oo-
cinyxuBanus Tpaduka; B kauectBe DI ucnonb3yrorcs QyHKIMH TPEYroJbHOU H
Tpaneueu anbHbIX (OpM; B pe3ysibTaTe CHUKAETCS aJeKBaTHOCTh Y B mpu uzmene-
HUY CeM(UKH TOCTYAOMEro Tpaduka U ero BIUSHUS Ha YPOBEHb 3arpy3Ku Oy-
dbepos.

Takum oOpaszoM, ganmpHEHIINE yCUIUs B paboTe HampaBjieHbl Ha pa3paboTKy
TEOPETHUUECKUX MOJOKEHUM, peau3yIoluX aJanTUBHOE YIpPABJICHHE TpaPuKOM
uHpopmarmonnbix nakeroB B CII/I. B xauecTBe ocHOBHOTO Kputepusi 3pQpexTus-

HocTH pabotsr CY MPUHEMAETCs BEPOATHOCTH moTepn maketa — PP | mpu stom
pack pack
napametpbl L~ kosddumment sarpysku muaun, TEE" o — BpeMs cTabummsaun

KOJIMYECTBa MAaKeTOB B Oydepe mpu pe3koM M3MEHEHUH MHTEHCUBHOCTH TpaduKo-
Boi Harpysku A pagy(t), T — BpeMsl IPeObIBaHKs MAKETA B OUEPEIN HE JOJKHEI

6BITI> Xy}KC CYHICCTBy}OHII/Ip)I{I.n g)OpMaHLHO 9TO MOXXHO HpCI[CTaBI/ITL B BUJIC.
REHIN paek(D] — min, @)
L1 pack ()] 2 LA ok (D], (2)
Tstgall)czue[/] pack (1,0, (D] < T o que [ pack (1), Up o (O (3)
S.? r61.'q[/] pack (1)] < TSJ;Lr({;q [ pack (D], (4)

rie Uy .o (t) — ckOpOCTh N3MEHEHUSI MIHTEHCHBHOCTHU MOCTYIAKOIIEH HATPY3KH.

Cootnomrenus (1)—(4) onuchIBalOT yCIOBUS JOCTHKMMOCTH LN HCCIEI0-
BaHUS, TIO3BOJISIIOT MIEPEUTH K pa3paboTKe TEOPETHUECKUX METOIOB IO TIOBBIIIICHHUIO
addexkTruBHOCTH TIepenayuun Tpaduka nHpopmMaronHsix naketoB B CIT/I.

Bo BTOpoO#i riaBe mpeayio)keHa METOAMKA TOBBIIICHHUS 3(PPEKTUBHOCTH
ynpasieHus TpadpukoM uHpopMarmoHHbIx naketoB B CII/I.

Jns GopmupoBanust YB mpou3BOIUTCS U3MEpPEHHE CIAEAYIOUUX XapaKTepu-
CTHK B Tpolecce mnepenayn Tpaduka: MHTEHCUBHOCTh MOCTYMAIOIMIETo Tpaduka

A pack(t)’ NPONYCKHas CrocoOHOCTL ucxosiero kanana Cyy, mpomyckHas cro-
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cobHocTh BXofsmero kanama Gy . B crmydae, ecimn A ack (t) >C,t, B 6ydepax

3amaHHoro y3ma N; HaYMHAIOT HAKAIUTMBATHCS MAakeThl. ECIM BelMYMHA MMAaKeTOB
IPEBBIIAET PEKOMEHOBAHHYIO JUIMHY 04epean g ot , TO MPOU3BOIUTCSA BBIIOJ-
HEHHUE CIeIyIONIel TOCIe0BaTEIbHOCTH ONIepaIIHi.

1. B muckpernbie MomenTh Bpemenn t,t,,..1 (At =t -t =const At - 0,
N # 0o, MPOM3BOIUTCS M3MEpEeHHe 3arpy3ku Oydepa y3ia U IOMOTHUTEIHHOTO Ta-
pameTpa COCTOSHMA y31a — Xy, B K&XK/bIA 13 MOMEHTOB BpemenH 1,

2. IIpOM3BOUTCS BBIYMCIEHUE MEPDI TIEPETPY3KH y31a W

3.PC?>YJIBT3T BBIYMCJIICHUA \N[n OTIPABIACTCA B ACIUTCIb, I'AC MPOUCXOJUT

paseleHne pe3yabTaTa Ha JIBE OJMHAKOBBIE KOIIHH: V\{Ep'l :V\(;p'2 =W, .

cp.l .. o
4. W, P-4 ormpasnsiercs Ha HeuTKuMil KOHTpOILIEp, A W2 B THHUIO 3a1epK-
n n

KH.

5. Ha He4éTkHii KOHTPOJUIEP [TOCTYIIAET JBa CUTHAA WC'D In Wthlz
n

6. C ncroiap30BaHHEM BETHYNH WC'D Ty V\/tc'o2 B HEYETKOM KOHTPOJLIEPE IPO-
1

M3BOJUTCS ONPEJEIICHHE BEPOSITHOCTH MapKUpOBaHMs Makera Py, KoTopelil cTai

MPUYUHOM MPEBBILICHUS (] gt , IPOLEYPA ONUCHIBACTCS BBIPAXKCHHUEM:

P FP (\Mcp 1 ch 2 (5)

peanu3anus onepaTopa Fp 3aBHCHUT OT THUIIA TAPAMETPOB W°'° Tu Wt‘;"ilz

7. Ilpon3BoUTCSI MapKUPOBAaHUE MAKETa, BBI3BABILETO MEPETPY3KY C BEPOSIT-
HoCThIO P

8. MapkupoBaHHBI MAKET OTIPABISIETCS Y3Iy-TI0JTydaTeao HHPOPMAIIH.

9. V3en-nonyuarens GopMUPYET YIPaBISIIOMIMI CUTHAT Y3JIy-OTIPABUTEIIO
JUTS COKpAIlleHUsI MHTEHCUBHOCTH MOCTYTAOIIENH HAarpy3KHU.

10. [TapannenbHo, B cioyyae MpeBbIIICHUS B Oydepe ypOBHA O4Yepeau BhIIIE

PEKOMEHIOBAHHOTO 3HadeHUss Ha BeaMIUHY AQ gy TPOMCXOIUT (HOPMHPOBAHHUE

OTPHULATCIIBHOI'O NPCUHCACHTa — P, ,aecmu IIPCBBINICHUS HE Ha6J'IIOILaCTC}I TO IIpcC-

q 1
HEeACHT (OPMUPYETCS OJTOKUTETbHBIN — Pq+ :
qtn ~ Upr ot < AQmax

I:)q v Gk, ~Ypr.at > AGmax
11. OTpunarenbHblil TpEUEACHT KOPPEKTUPYETCS 3a CYET JOMOJHUTEIBHOTO

(6)

dprec =

IPUPANIEHHS BEPOATHOCTH MapKupoBanus nakera AR,

I_Iq = qu (\Mn_l ’\Mn) +APq : dprec = I:)q ’ qtn - qpr.dt >Aqmax’ (7)
12. ®opmupoBanue oOyyaroiieil BRIOOPKH U3 CKOPPEKTUPOBAHHBIX OTpHUIIA-
TEJIbHBIX U MOJIOKUTENIbHBIX MPELEIEHTOB!



(8)

=<Vvtn—l ’Wn ’PQ’>

+
Pq

pq :<Vvtn—1’vvtn’|_|Q’>

13.3anyck mpoueaypsl OOydeHHUsI CHUCTEMbl aJanTallud MPOUCXOAMT, €CIU

OTHOHICHHEC KOJIUYCCTBA OTPHULATCIIbHBIX IMPCHCACHTOB & K O6IHCMy KOJIMYCCTBY

NPELEICHTOB & MPEBBIIIAET BEIUUYHUHY V !
L v<E/8:8=8"+&
9)

dcorr = _ + _
0, v=& /&:&{=¢& +¢
rae &7 — KOJIMYECTBO MOJIOKUTENBHBIX IPELENEHTOB, €CIH doorr =1, TPOU3BOIUTCS

3aImycK 00y4eHUs CHCTeMBbI aJanTaIliu.
14. B pesynbrare 00y4enus Gopmupyrorcs YB — Mg i koppekTupoBKu
HEYETKOTO KOHTPOJIJIEPA, KaK MPaBUJIO, 3TO CUTHAJIBI, YTOUHSIOIIIE mapamMeTpbl OI1

BXOJIHBIX TIEPEMEHHBIX M 00JIACTH ONPEICIICHUS BBIXOTHON MEPEMEHHOM.
KoppektupoBka cucteMbl 00paboTkn nHPOpMAMu B HEYETKOM KOH-

15.
Cxema peanuzallid METOAMKH JJI MOBBIIEHUS 3P PEKTUBHOCTH YIIPABICHUS

TpoJLIEpE.
Tpadukom nHpopManmoHHbix naketoB B CII/] mpuBenena na pucynke 1.

DOopMHpOEaHHe 0435l NAHHBIX LIS
oDy ueHHS: {II}R_.II}N_ __Pq}
E ry

CHcTeMa aflanTanu Ha
OCHOBe HeHpOHHOH ceTH

.\I,l .
s W
—43 K At
‘ HeveTkni KOHTp OIIep AACPHRA HA OAFE “ln I‘_
i,

% |

MapKHpOBKa NaKeTa, BRI3BABIIETO
meperpysky. BepodTHocTs Mapsu-
BrIYHCIEHHE MEPBI Ie-

POBKH paBHA Pq
¥ perpysku ysna 7
OTnpaBKa MapKHPOBaHHOTO NAKeTa
3
Ha y3en-monyydarenb T
H3MepeHHe YPOBHA 3arpy3KH

HsMepeHHEe NOMOJIHH-
Oydepa B MOMEHTBIT,
TENBHOTO MapaMeTpa -
COCTOAHEA Y314 ¥, B =, HaeETHdHKANHA «yAaYHBIX»
< TIpeneeHToR
MOMEHTHI 1, =S
HoenTHhHKaNHI KoppeKTHp oBKa
> «He YOAYHBIX» [ «HE YOaUHBIXY
TIpeneiedToR TpenenedTob
I —
v Clommut — 0 Cou
3em inp: P OMEKY TOUHEI o N Vien
ysen 42 £1) IOy YaTenb
- Tpac =
TTopt N; pack l Nig

HCTOUHHK | 451
- [ % “pa:k(f )

N+
[Otnpaeka u3Bsemenns 0 mepe-

| rpvaxe Ha ysen-ormpasuTems

Pucynok 1 —Cxema peanuzanuu METOJAUKY JJIs MOBBIIEHUS 3PPEKTUBHOCTH

ynpasiieHus Tpadukom HHPOpMAIIMOHHBIX MakeToB B CITJ]
B ciydae ncnosnb3oBaHus B KadecTse mapamerpa W - BenuuuHbl Py — me-
n

perpy3ku y3iia B MOMEHT Bpemenu t,, mon mapamerpom Xt, TOHUMAIOTCS BEIHYN-
— CKOPOCTb MOCTYIUICHHS MAKETOB U MPOMYCKHasi CIIOCOOHOCTh KaHajia

HBL X
Cinput - ITapametp Pry ompezemnsercs Kak 3aBUCHMOCTb OT EPEMCHHBIX:
(10)

Prtn - FPr (Prtn_l’qtn ’qpr,dmxtn 1Cinput,a,y),
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rae Pry  —Ieperpyska B MOMEHT BPEMCHH t,—1, O U y — BCcioMorareyibHble KOH-

CTaHThI, PEKOMEHI0BaHHbIE 3HaueHUsI KOTOpbix coctaBisroT 0,1 u 0,001 cootrer-
cTBeHHO. B KkauecTBe omeparopa Fpy MOXeT MCHONIB30BAaTHCSA COOTHOLIEHUE, TIPH-
MEHSIEMOE ISl BBIYMCIEHUs Tieperpy3ku B Mertoauke REM. Bemuuuna Py ¢
yuétoM (5) onpenensieTcsi COOTHOIICHUEM BHIA:

Ry =Fp, (P, PY,), (11)
g peanusauuu oneparopa qu ucnonszyercs CHB Sugeno Jlis sToro mpousBo-

JIATCSI TIPEJICTABICHUE MEPEMEHHBIX Pl’tn u Pl’tn_1 npu nomomm PII, umerommx

AQHAJIOTUYHBIM BHEITHUM BH]I, KaK IIOKa3aHO Ha pPUCYHKC 2.

NH NB N NS ZE PS P FB PH

PI/IcyHOHK- 2 —CDH eri)elvdleHId-ILOI\/'Id Prtfn- I/If Prtn—l
BhixomHas mepeMeHHast ONUCHIBACTCS B BUE TEPMMHOKeCTBa{ p?} , e J KO-
JIMYCCTBO TCPMOB, a K& XXJ0MY TEPMY COOTBETCTBYCT YHCICHHOC 3HAUYCHUC.
Py ={ P zt,vs,ms,s,b,mb,vb,h} =
={0, 0125 025 0375 05 0635 075 0875 1}

, (12)

[Ipu momotu skcnepTHON Tpynnbl popMupyercst 0a3a 3HaHUM, KOTOpasi CO-
CTOUT U3 MPABUJI BUJA:

: —t¥ — 9 = p4
Rule#k : Pry = tPrtn OpPry = tPftn_l = Pq =pj (13)
rae K HoMep IpaBuiIa, tgr U t ?;r — 3Ha4YE€HUE TEPMOB, IPU MOMOIIM KOTOPBIX
th th-1

OIKCBIBAIOTCS MEPeMEeHHbIe Pl 1 Pry () ¥ ¢ —HOMepa TePMOB U3 COOTBETCT-

BYIOIIMX TepMMHOXKeCTB. CoBOKymHOCTh npaBwi Buaa (13) ¢ yuérom 3HaAYCHMIA
BXOJIHBIX TTEPEMEHHBIX 00001IaeTCs 0 aIropuTMy HEYETKOTO BhIBOJAa Sugeno Pe-
3yJIbTaT B3aUMOJICUCTBUS IEPEMEHHBIX Pl’tn u Pl’tn_1 MOKa3aH Ha PUCYHKE 3.

Ecnu 3arpys3ka 6ydepos y3na CIIJ] npeBbicuiia KpUTHYECKOE 3HAUYEHUE, TO
3aMyCTUTCA MEXaHW3M aJanTallH, MPU MOMOIIKA KOTOPOro Koppektupyrotcs OII

nepeMeHHbIX Pl u Pl 1 00/1acTh 3HAYCHHH [IEPEMEHHOM Py -

C yuéroM crienupuKr 0COOEHHOCTEH MOMO0OHBINA MPUHIIKI YIIPABICHHS Tpa-
¢GrKoM HH(POPMAIMOHHBIX MAKETOB 3a CYET MOHUTOPHHIA COCTOSHHS Oy(hepoB U
KaHaJIoB y3Ja Ienecoodpasno Obuto HazBath AFREM (anri. Adaptive FuzzyREM).
AHaIOrMYHO C MCIOJIb30BAHUEM MPEIOKEHHON METOIMKH OBbLIT MOJAECPHU3UPOBAH
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NPUHIIUI, OCHOBAHHBIA HAa MOHMTOPHUHIE cOCTOsiHUA Oydepa y3ia, KOTOpbIH IMO-
nyqywn HasBanune AFRED (@uri. Adaptive Fuzzy-RED).

Cnenyromum ATAroM
IIPOBEACHUSA VCCIIEIOBAHUM
cTasia pa3paboTka MeToja
aganTalud HEYETKOIO  KOH-
TpoJuIepa I Ciiy4yas U3MeEHe-
HUS crieu(UKU repeaaBaeMo-
ro tpaduka WM BBISBICHUSA,
yto @Il OyayT HEIOCTaTOYHO
TOYHO OIKCHIBaTh XapaKTep
MOCTYNAIOIIEH HATPY3KHU.

B Tperbeii riiase mnpen-
JIOKEH METOJ ISl afarTaluu
Heuétkoit CVY mepenaueit Tpa-

Py or nepemennbix P u Pry (uka MHPOPMAIMOHHBIX MaKe-

TOB 32 CYET MOHUTOPHUHIA CO-

CTOAHUA y37a. Metos nmo3BosisgeT aganTupoBaThesi CY K M3MEHEHHUAM crenu(uxu

noctynaromiei TpauKoBO Harpy3Ku U YCTPaHEHUsI HETOYHOCTEN, BO3HUKIIUX MTPH

dbopmupoBanuu ®PII. Meton 3akitouaercs B GopMupoBanuu Y B a1 KOppeKTHPOB-

ki DIl BXOAHBIX MEPEeMEHHBIX U O0JACTH OMPEACIICHUS BBIXOJHOU MEPEMEHHOM,
UCIIOJIb3YEMBIX HEYETKUM KOHTpoJuiepoM. Ornepaunu METOA.

1. Ha Bxox cuctemsl afgantanuu (CA) momaroTcs MOJIOKUTEIBHBIC U OTPHULIA-

P .AFC-REM

Prtr-1 _ Prétr)

Pucynok 3 —3aBUCUMOCTb 3HAUCHU I

TEJIbHBIE MPELEACHTHI — p; =< th-l ,V\/tn ,Pq,> 1 pa :<th-1 ,Wn ,I'Iq,>. 3HaueHus
BXOJIHBIX TEPEMEHHBIX V\{n_l u V\4n ONMCBHIBAIOTCS. TEPMMHOKECTBAMH, KaAXKIOMY
tepmy coorBercTByeT DII:

Vth X A\/th ={A\|Ntn } I =12,...r

W, Ay (AL b =120

Ha nauanbno# cragun popmupoBanus napametrpsl OII ananornunsr OI1 me-
PEMEHHBIX, KOTOPBIE MCIIONIB3YIOTCS B HEUETKOM KoHTposuiepe. DIl 3amarorcsa npu
MOMOIIH JIBYXCTOPOHHUX TayCCOBBIX (DYHKIIMI B!

| =Ua+H(x-6) a1, i =12, j=12., (15)

(14)

Ha
rie a,-‘ — KO3(pPUIIMEHT KOHIEHTPAMH (PYHKIIUN TPHHAIJICKHOCTH; CiJ — KOOP/IH-

HaTa MaKCUMyMa, biJ — k03 ureHT kpytusHol GyHkuuu. Bo BpeMs oOyueHus
Heuétkoit HeriponHo# cetn (HHC) dpopmupyrorcss komMaHapI HA M3MEHEHUE 3HAYE-

HUH [IEPEMEHHBIX ai’, biJ 51 CiJ M3MeHEHHBIE 3HaYEHUs NTEPEMEHHBIX ai‘, biJ u CiJ
ABJISIIOTCS 4acThIO Y B, MCIOIB3yeMBIX ISl aanTalyuy HEYETKOTO KOHTPOJUIEPA.

2. opmupyercs 6a3a 3Hanuit HHC ananornunas Toi, KoTopas HCIOJIb3YeT-
Csl B HEYETKOM KOHTPOJUIEPE, NPaBUiia aHAIOTHYHbI cooTHomeHH O (13); mox YB Ha
CHUCTEMY HEUETKOI'O BbIBOJIa [IOHUMAETCS BEKTOP BUAA!
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MS :<Misn.l’Misn.2’MgUt > 1 (16)
rae M Ln'l — BekTOp YB Ha mepsyro BxoaHyto nepemenryo W ; M iSn.z — BEKTODP

. out
YB Ha BTOpY!O BXOAHY!O niepemenHyro W ; Mg™ —Bexrop VB Ha obnacts 3Hade-

HUM BBIXOJHOM MEPEMEHHON CUCTEMBI HEYETKOTO BBIBOAA Pq . I[Ipu aTOM

Mlsnl =< Feiln.l’ Fti)n.l’ Fénl >, (17)
MiN2 =< Fin2 in2 pin2 5, (18)
e Fain.l :{ fallnl} " Fai-n.z :{ f&;inZ} ’ Ftin.l :{ ft;n.l} ’ Fbin.z :{ fk;n.Z} ’ Fcin.l :{ féin.l "

FIn2 ={ fc'i”'z} — muoxkecta YB na &', by u ¢! xaxnoit ®IT nepsoii u Bropoii
BXOJIHOM MEPEMEHHOM; F% :{ qu .}— MHOXECTBO Y B Ha 3HaueHUs BBIXOIHOU IEpe-
j

MEHHOU Pq .

3. [Ipou3BOaUTCS MOTYyYE€HHUE BBIXOJHBIX 3HAYEHUN C YYETOM HayaJbHBIX I10-
noxxeHu OII BXOHBIX MEPEMEHHBIX U UMEIOIIEHCst 0a3bl MPaBUII C UCIIOIB30BAHH-
eM metoaa CyreHo.

4. ITpou3BOIUTCST OMpEACICHUE TMOTPEITHOCTH OOYUEeHHS I KaXI0TO M3
MIPEIEIEHTOB MPU MOMOIITY COOTHOIIICHUS BU/IA!

B = [Plou ~PA12 =2 [Pl (™), (™, (™),

[{aiinz},{biiHZ}’{CimZ}]’ {qu}) - qu]2

5. Onpenenenrie MHOXeCTB YB miis koppektupoBku napamerpoB OII Bxon-
HBIX MIEPEMEHHBIX U 00JACTH OINpPEAEIICHUs BBIXOJIHON NMEPEMEHHOM C MCIOJIb30Ba-
HUEM COOTHOUIEHUI BUIA:

(20)

TS HAXOKIEHHs 001aCTH ONPEAECIIEHHUS BEIXOMHOM ITepeMEHHOM fFa B
|
f, =P —pit_pmE P, =Pt PY . P ( Sa ).(21)
Pq]. T aj R n k a; ~ ' 4j n g.out q ] el !
rae N — xKoddduunuent oOydenus (B paMKax MCCIE€IOBAaHUM, MO PEKOMEHIAINN

OKCIIEPTOB N = 0,2); it —4KCno KOpPeKTMPOBOK Anst By | JOL, 70

Just HaxoxxaeHus mapamerpos @II nepsoii BxoaHoi nepementon VW,

fain.l — AinLit+l _ aiinl.it -n mEk /aainl’ (22)
fhin.l — hinlit+1 — hinlit -n mEk /ahinl’ (23)
fc;n.l — qinlit+1 — qinlit -n mEk /aqinl’ (24)

rne 0E /0z;, 0E, /0a™, 9E, /0b™, OE, /0c™ — rpaguents dyHKUME M3MeHE-

HUSl TIOTPELIHOCTH OTHOCHUTENbHO ompeneneHHoro napamerpa ®II wnmm obnactu
3HA4YEHUS BBIXOJHOU IEPEMEHHOM.
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Hia Haxoxpaenuss napamerpoB @Il BTOpoM BXOIHOW NMEPEMEHHOU V\{n_1 uc-

MOJIB3YIOTCST COOTHOIIEHUS, KOTOPhIE UMEIOT BUJ, aHATOTH4HBIN (22)—(24).I'panu-
€HTHI OrPelHOCTH Kodhduuuenta konnenrpauuu ®I1 g nepemennoi W, :

oE 0 . . i
sars = (P =R g (Pl (™ (5" 0™

{a"™} {6"} "™ {Ry 1)

IpaiveHT norpenHocTy koddduimenta kpyTusanl OI1 hj nepemenHon W, :

:quri:l = (qu.out - qu)ﬁ (qu.out (K aiinl}’ {hinl}’ {Ciinl}],

[{a™} {0} {1 {Py D)

IpaMeHT NOTPEIIHOCTH KOOpAUHATHI MakcumyMa DI q’ nepemenHon W :

oE, 0 . . _
K = Pk _ Pk : Pk ‘ml 1 bml 1 le ,
acllnl ( g.out q )aclml( q.Out([{a1 } { | } { i }] , (27)
[{a™}, {b™}.{c"}1, {P, })
JUISL HaXOKIEHUS TPaAueHThbl OrpemHocTy napameTpoB @II BTOpor BXOAHOM Iie-
pemerHoi W COOTHOLICHNUS MMCIOT BHJ|, aHAIIOrHYHbIH (25)—(27).

, (25)

, (26)

6. Beruncnenue norpemHoctu E mexny pesynsrarom HHC u oOyuaromum
peLeICHTOM:

3
E= Z Ek , (28)
k=1

rae E, —morpemmsocts ams Kakmoro 06yuaromIero mpereaesTa; ¢ — obuiee KO-
YEeCTBO MPELEACHTOB HCIOIB3YEMbIX IS 00y4CHHUS.
7.Ecm E<E,,,, npouecc oGyuenus 3aBepaercs, a ecmu E>E, ,, T0 BBI-

IMOJIHACTCA IIPOBEPKA YCIOBHA HC ITPCBBIILICHUA KOJIUYCCTBA I/ITCpaHI/Iﬁ N

max —
8.Ecmu n,, <n,~, ton,, =n,, +1u noponomkaercs npouecc o0y4yeHus,

max

aecmun,, =N, IPOU3BOAUTCA NIEPEXOJ K CIACAYIOLIEH ONEPALIHH.

9. KoppextupoBka HHC npu momormm u3MEeHEHUs] KOJIMYeCTBa HEHPOHOB B
CKPBITBIX CJIOSIX, @ B CITydae HEOOXOAMMOCTH MEHSIIOTCS aJTOPUTMBI 00YUIEHUSI.

Cxema peanmzanuu MeTona amantanun s Heuétkor CY tpadukom uabpOp-
MalMOHHBIX MaKEeTOB, OCHOBaHHOU Ha ncnoas3oBann HHC, nmpuBenena Ha pucyH-
ke 4.

Pe3ynbrarel paboThl MPEAIOKEHHOTO METOIa Ha TIpUMepe KOHTPOJIIEpa, pa-
ootaromiero no npuHuunam REM, npuBeneHb! Ha pucyHKax S u 6:

Jnst noseiienus TouHoctu o0yuenuss HHC npeanioxken anroputm o0yueHus,
OCHOBAaHHBIA Ha MCMOJIb30BAHUM KOA(DPUIIMEHTA UHEPUUU U3MEHEHHS MOTrPEeIIHO-
ctu oOyuenus (KWMUIIO), BenmuurHa KOTOPOTO 3aBUCHT OT MOIIHOCTH TEPMMHO-
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JKECTB, OIMMCBIBAIOIINX BXOJAHBIC IICPEMCHHBIC. HOCJ’IC,Z[OB&TCJIBHOCTI) onepaunﬁ alJl-
ropuTrMa CJICAYyromas.
HAYATIO

06vqamma_ﬁ EBRIOODKA
- -
_< HJH H‘n—l P >

_ﬁ H‘n—l:H‘n—l:nq >

1

3amanme HHC, napaverpor

max
um

obyzenus: E, .. 1

Koppextuporka
HedeTkoH HeHpoHHOHR
CETH

OopadoTEa BEIDOPKH H ERIGHCIEHHE
BEIXOZHOTO 3HAYEHHA 14 KaKI0T0
ImA0IoH 00VEeH S

I

OmnpeaeneHne NOTPENIHOCTH A1
KasJ0ro madaoH o0vaeHns

I

Ja

OmnpegeneHie MHOKECTE D OpMHpORAHHE OTHET @?‘[OH OBMIEHIE NAPaMETPOR
VIIPARIAIOMEX Bo2deficTRHE M, MHOECTE YIPAETTOIHX H OOCIEL:I'H OTFPE.EEE?IEIjHﬂ
- - BLIXOJHOH IepeMeHHOR
] Bo3geficTeHA M, A P

Omnpegenenue odbmei
NOTPeIIHOCTH £ um; umi; )

KOHEIL

Pucynok 4 —MeTtoj anantanuy HeYETKOM cUCTEMBbI YIpaBlIeHUs TpapUKoM HUH-
(hOopMaIMOHHBIX MTAKETOB, OCHOBAaHHOH Ha ucnoyib3oBanuu HHC

N+ N8 M4 NS ZE PS PM PB PH MNH NB NMONS  ZE PS P PB PH

Pucynok 5 —®II nepemennbix Pr (a) u Pry  (6) nocie aganrauunu
1. 3agaHue mapameTpoB o6yquH;1: jomycTuMas norpemnocts Ey , , Max-

CUMAJIBHOC KOJIMYCCTBO UTCpALlUU num KOJIHMYCCTBO BXOJHBIX IIEPEMCHHBIX nnep )

MOHIIHOCTb TCPMMHOXKECTBA (KOJII/I‘{CCTBO TCpMOB) K&)I(I[Oﬁ BXOJHOI'0 INIEPEMECHHOT'O

éx.nep.
nmepM !

2. Ompepnenenue ko3(dduimeHTta, MoxydeHue KOTOpPOro B o61ueM BU/JIE
MO’KHO MPEACTABUTH B BUJI€ 3aBUCUMOCTH

¢ ykazanuem tuma OII, KOMMYECTBO BBIXOHBIX TIEPEMEHHBIX N, "

oowy. — 06u4 nox-Nep. p6bx.
ao6yl¢. 06yq (nnep 1 imepm nnep ) (29)
rae F 006@13.. — orepaTtop HJ1d O6pa6OTKI/I BXOIOHBIX ICPCMCHHBIX, B paMKaX IIPOBOIM-

MBIX HWCCJICIOBaHMM, yunuThiBas cootHomeHus (16)—(19) Benmnmuuns n,fg)_ =2, a
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ex.nep. _—
nmepM -

MCHACTCA B TCUYCHHUC OKCILIyaTalluH
CHUCTCMBI aJallTalluu. HOBTOMy JJIA

HHC, y «xoropoii no =2, a

nep.

1 u ux KONIMYeCcTBO HE W3-

094
08 . ..
0.7
086 -

0.5

Pq

Myem: =1, cootHomenune (29) mosk-

04

03 ...

HO MPeoOpa3oBaTh K BULY:

ow 2-1 _ ow 2 -1 .nep.
ag@lz. - F006yl"j. (n;xe;;p ) ’ (30)

YUYMUTBIBAs, 4YTO KOJUYECTBO TEPMOB
BXOJHBIX NIEPEMEHHBIX B OOIEM CITy-

yae MOJKET OBITh pa3IM9YHbIM, HAXOXK-

obw 21
00)y.

02

01~ ..---

Pucynok 6 —Bun 3HaueHuii BHIXOAHOM Tie-

9] HH Ha4YCHUSA
PEMCHHOU Pq IMOCJIC agalTalmuu AAICHUC 3HAHC a

IPOU3BO-

JUTCS TIPU TTOMOILY BbIOOpA 3HAYEHUS
us3 KopTexa BO3MOJKHBIX 3HAYEHUUN korddurrieHTa MHEPLIUU
a(fo;ﬁ_ =<0L 02 03 04 05 06; 07; 08 09; 098>. YcnoBUS IS MPUHATHUS PELICHUSA
0 BBIOOpE OnpeIeNEHHOr0 3HaueHus1 Ko GuiieHTa HUHepLUUU UMEIOT BUJL:

E< EdonJ num - min’ (31)

rne E,,, —momycrumerii ypoBens morpemsoctu. B tabmuie 1 mokasaHbl pe3yiib-

ooy 2-1

TaTbl MOACIMPOBAHUA 110 ITOJTYUCHHIO I_ICJICCOO6paBHOFO 3HAYCHHUA ao6yq

U3 KOp-

IS ONpeNeNEHHOro 3HaueHus No-o %

Texa a’;} I

it IIPU YCJIOBHM, YTO UCIOJI30BA-

HbI IByXcTOpoHHHUE TayccoBbl DII u BeimonHeHus (31).

Ta6nuna 1 —3HaueHnue ko3¢ dUIeHTa MHEPIUUA B 3aBUCUMOCTHU
OT KOJIMYECTBA TEPMOB O BXOJIHON NIEPEMEHHOM

Hanmenosanue napamerpa 3HauyeHHe apameTpa

ngsnep: 21 3| 4| 5| 6| 7| 8 9
agg 2t 0,9/0,98| 0,9/0,98/ 0,9/0,9(/0,9| 0,9
. 105| 64 | 35| 75| 37| 3940/ 25

3. OO0paboTka BEIOOPKH U BBIYHCIICHUE BBIXOAHOTO 3HAYEHUS JJIsI BBITIOIHE-
HUS UTEPAMOHHOTO IpoIiiecca JUisi 00ydeHUsT CeTH JUIs K-To 1mrabioHa, B OTINYHE
OT METOJla TPaJANCHTHOro cmycka 3akimtouaercs B yuére KU. CootHomenus s
dbopmupoBanus YB quj , KOTOpBIE HCIONB3YIOTCA I KOPPEKTUPOBKU 00JIacTH

OITPENICJIEHUS BBIXOIHOM ITEPEMEHHON

— it+l) _ pit ouy .2 -1 it-1 ouy .2 -1
oy =R =R +[at 2 R - - a2 Oy ], (32)

s popmupoBanust YB f;i”'l, UCIOJIb3YEMBIX ISl KOPPEKTUPOBKU KO3 Du-

UUEHTOB KOHUEHTpauuu DI BXogHON nEpEMEHHON Vth :

faiin.l =aiin]_it+1 — qi nlit +[ao5u42 -1 maiin].it—l _ (1_0,051/142—»1) E?@Ek /aql nl] ’ (33)

0byu 0oyu
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st hopmupoBanus YB fk;n'l, UCIIOJIB3YEMBIX IS KOPPEKTUPOBKHU KO3 u-

nueHToB KpyTu3Hsl OII BxonHO#M nepemenHon W

fk;n.l — inLit+1 — inLit +[aggyu;[,£2—>l mhinlit_l _ (1_0,002)%2—»1) mek /ahlnl] , (34)
JUISL HaxXoxJaeHus Y B féin'l, KOTOPBIC HUCIIOJIB3YIOTCA OJIs1 KOPPEKTUPOBKH KO-

opanHatel Makcumyma OII BxoaHOM nepeMeHHon V\4n :
inl _ JnLit+1 _ jnLit 62 -1 nlit-1 _ m_ o621 ind
fot =gt =gt oo g™ - (- g724? ) 9B, /0d™],  (35)
CootHomenus s popmupoBanus ¥YB s koppektupoku OII nepemennom
W ¢ ucnonbsosannem KU umeror Bua, ananorndssii (33)—(35).

4. Beruucnenue norpemnoctd E mexnay pesynsratom HHC u o6yvarommm
11a0JI0HOM:

g
E=>E, (36)
k=1

rjae E,— morpenHocTs s KaKI0ro o0y4Jaroniero npeeacHTa.

5. TIposepka ycnosus, uto ecnmu E<E,, , To npunumaercs, uro tounocts
paborer HHC ymoBieTBopuTebHA U MPOIECC OOYUEHHUS CIEAyeT 3aBEPIINTh, a eC-
m E>E,, , o nposepka ycnosus urepamuu 1y,

6. Ecmu n,, <ng™, 10 N, =n,, +1 1 0pogomkaercs npouece o0yueHus, a

eciu n,, =ni,

TO IPOU3BOJUTCS MEPEXO K CIEAYIOIIEH OIEPALIAH.

7. Koppexktuposka HHC ycunusiMu 3KCniepTHOW TpymHIbl OIPpH MOMOILU H3-
MEHEHUS KOJINYECTBA HEHPOHOB WM U3MEHEHUS aITOPUTMOB O0yUYEHUS.

Cxema anroputma odyuenuss HHC npuenena Ha pucyHnke 7.

ITo pe3ynbTaTtaM BBIUUCIUTEIBLHOTO 3KcniepuMenTa anroput™ ¢ KUUIIO s
oOyuennss HHC npeBocxoauT MeTOA, OCHOBAaHHBIM Ha T'PAaJUEHTHOM CIIyCKE IIO
NIOKa3aTeNo TOYHOCTH, B cpeiHeM Ha 40 %npu 3ajaHHOM YKCIie UTepaluil.

B 4erBéproii rylaBe IPOBOAMUTCS  HccIenoOBaHUE  APPEKTUBHOCTH
VICIIOJIB30BAHUS IIPEJIOKCHHBIX TEOPETUYECKUX TIOJOKEHUM 110 IOBBIIICHUIO
3¢ (deKTUBHOCTH ynpaBieHus Tpadgukom nHdopmannoHHbIX makeToB B CI1/I.

JIns mpoBeneHus UCCIEeA0BaHUs TOMOJIOTHSI CETHU COCTOSUIa U3 MHOKECTBA
y3i0B-ucTouHnkoB tpaduka Ng,, . TpadukoBas Harpyska, cosmaBacMas y3jiaMu,

mocTymnana Ha Mapmpytusarop Rgy,, KOTOpPBIN Hampasisul HOTOK Tpaduka Ha Map-

mpyTtu3zatop Ry Rgnk Hampasmsut motok tpaduka MmuokecTBY y3110B Ngpy. st

MOJICJTUPOBAHUS MCTOJIb30Baach mporpaMma NS2. VicxomHbie TaHHBIC I SKCITe-
pumeHTOoB: pazmep makera — 1 0006aiit, pazmep Oydepa — 500makeToB, Tum mpo-
tokosa — TCP/New Reno,nepuon mpoBeneHus W3MEpeHHE 3arpy3ku Oydepa

At =0,00€ cexynn, Bpems mopenuposanus — 100cexyH.
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D¢ dexTUBHOCTH ynpaBieHUs: TpahukoM UHOOPMAIIMOHHBIX MAKETOB OIICHU-
BaJlach 1O KPUTEPHMSAM BEPOATHOCTH IOTEPU MakeTa P LY pack _ yenosue (1), pu co-

OTBETCTBUHU MPUHATHIM OTPAHUYECHUSIM YCIOBHUS (2)—(4), K KOTOpPBIM OTHOCSTCS
BpeMsl CTaOWIIM3AIMU BETUYUHBI

HAYAJIO
oucpcan Ipu PE3KOM HU3MCHE-
3amanue HHC: Eam: H;?;X :H;;_:H;z;ﬁp', H;Z;r_' < HHUH HMHTCHCUBHOCTH HOCTy_
v naromero tpaduka T pacque , JI0-
- Sy 21 nep.
Omnpenenenne KU Uogiji _l 3ABHCHMOCTH OT i, ¥ s HCIIONB30BAHMNS TMEARA
OGpaboTka BEIGOPKH H BEITHCTEHHE BEIXOIHOTO 3HATE- nepeaaduu (.HH) Lﬁggk , BpeM
HHA 1714 KaEI0T0 malaoH o0y4eHH

Hp€6I>IBaHI/IH IMmak€Ta B O4YCPCIn
KoppekTHPOEKa HeUeTKOH HeH-
M, = Mo, +1 O artott oo Tpo. . B akcrepumenTax uccie-

k4 r Y

JIOBaHbl METOJMKHU YIPABJICHUS
TpaukoM, peaau3oBaHHBIE Ha
OCHOBE TMOJIYYEHHBIX TEOPETH-
yecknx nonoxkennii AFRED u
AFREM. Jlnsa cpaBHEHUS BbI-
opanbl metomuku RED, REM,
FEM nu FUZREM. Pe3ynbraThl
DKCIIEpUMEHTa O00O0OIIEHB Ha
O0HOoBIeHHe HapaMeTpos PIT H 061acTH ompeIeIeHH Fpa(l)I/IKaX, 1I0OKa3aHHBIX Ha pH-
BEIXOTHOH IepeMeHHoH CyYHKax 8—10

I C yuéroM aHamuza pwu-
Pucynok 7 —Anropurm ¢ KUUIIO nns oOyuenus cyrkoB 8—10, nobiuenne 3¢-

Ompenenenne morpemsoctd F

HHC (EKTUBHOCTH IO  KPHUTEPHIO
Plpé‘Ck B CpPEIHEM COCTaBHUIIO

63 %, uT0 cooTBeTCTBYeT ycioBHiO0 (1), MOATBEPXKTACTCS BBIMOJHCHUE YCIOBHIMA
(2)—(4). B ywacTHOCTH, BpeMs CTaOMIM3AIMHU JJIMHBI OYEPEIU B CPEIHEM COKpaTH-
nock Ha 60,2 %,a koadpurueHT 3arpy’>keHHOCTH JTUHUU BO3POC B CpeaHeM Ha 6,2
%. Takxke cpeaHee BpeMsi HaX0XKJIEHUs MakeTa B Oydepe ycTpoHcTBa sl METOIUK
AFREM u AFRED cocraBuno B npenenax 1,588 — 1,5944c, Torna xak y METOAHMK
pa3paboTaHHBIX paHee OHO HaXOAUI0Ch B peAenax oT 1,605 — 1,60%uc.

2 - 1 4

]
I I : I I I I
. . 0 .

FUZREM AFRED  AFREM FEM FUZREM AFRED AFREM

a o
Pucynok 8 —Bpewms crabumu3zaiuu ouepey npu YMEHbIIEHUH TOTOKOB TpaduKa
ot 6010 30 (@) u npu yBearuenuu notokoB Tpaduka ot 30 10 100 )

ra

Tstah.60—30 (me)
e LTS Tk
Tytab.30—100(MC)

[ %) A o [-] E

&
o
5
=
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=1
oo

100

= o8 ——
£ 07 ) CARREM
3 S~ g 9 —— ATRED FUZREM
T -2

£ 06 z & o4 e
= REM g < /-/
£ 05 2T
£ FEM \ EE FEM _/.’/__/
= 04 E 99
= o
£ 03 FUZREM £ = e /
E 5 =8 | REM
=02 AFRED EEq /
= = /
g o1 = n RED
g AFREM /

0 : : . : : : . 80

100 150 200 250 300 350 400 100 150 200 250 300 350 400
PekOMeHI0BaHHAA IHHA O4Yepe/n (IaKeT) PekoMeHIOBaHHAA MIHHA O4epenH (MaKeT)
a. 0.

Pucynok 9 —BepositHocTh motepu naketoB (a), % ucrnons3oanus JIIT (6)

B 3aBUCHUMOCTH OT BCIIMYMHBI peKOMeHHOBaHHOﬁ oucpcaun
100

w 4 _///_____/_,_/_————’
=)
13 / 08
g ) / = AFREM
Z 3 §\° %1
; up, ¥
g .
T
. _—
& <7
z, p g o . // /
2 / W § @ o FUZREM I
E1s // /’REM /
g /,,.-/ / s,
et gz / RED
5 / / FEM ZE
205 FUZREM = /
2 /= AFRED 8 -
oo — : : — ARREM 82 . ‘ . . ‘ ‘ .
10 50 00 150 200 280 300 10 50 100 150 200 250 300
Komm4ecTBO TIOCTY IAIOMHX TIOTOKOB KonH4ecTBO MOCTYAIOMUX TIOTOKOB
a. 0

Pucynok 10 —BepostHOCTh oTepu nakeToB (@), % ucnosas3zoBanus JII1 ()
B 3aBUCHUMOCTH OT KOJIMYECTBA IMOCTYIAOIIUX MOTOKOB
Takum 00pa3om, TPEIIOKEHHBIE TEOPETUUYECKUE IOJOKEHUS TOBBIIIAIOT
3¢ pekTUBHOCTD yripaBiieHus TpadukoMm nHGOpMaMOHHBIX TakeToB B CIT/I.

OCHOBHBIE PE3YJIbTATHI HCCJIEJJOBAHUI

1. B pesynbraTe aHanm3a MokasaHa TEHACHIMS yBEJIWYEHHUS 0OBEMOB mepena-
BaeMoro Tpaguka; B pe3yibTaTe 3TOr0 yBEIMUYUBAETCA HArpy3ka Ha o0OpyJI0BaHUE
CII, uTo mpuBOAUT K MOTEPSIM WHPOPMALIMOHHBIX MAKETOB; JUIsl COKpAIICHHUS T10-
Tepb NMPUMEHSIOTCS Pa3lIUYHble METOAMKH YIpaBieHHs TpadhuKkoM HH(POpPMALMOH-
HBIX ITAKETOB B YMCJIE U METOAMKH, OCHOBaHHbIE Ha KOHTPOJIE 3al0JIHEHUs Oy(hepoB
o0opynoBaHus WHGOPMALMOHHBIMH MMaKETaMH; HCIIOJIb30BaHUE METOJIUK OTpaHU-
YHMBAETCS OTHOCHUTENBHO BBICOKMM YPOBHEM MOTEph Tpaduka, Ais AalbHEHIIEero
noBbIeHus 3pdekTuBHOCTH (PopManu30BaHa 3a7ada pa3pabOTKU TEOPETUUECKUX
METOOB JJIsl yIpaBieHus: TpadhuKoM UHPOPMALMOHHBIX MTAKETOB B CETH Nepeaadn
JaHHBIX.

2.  Pazpaborana MeTo/vKa MOBBIIICHUS 3P(HEKTUBHOCTH yNPABICHUS TPAPUKOM
UH(GOPMAIIMOHHBIX MTAKETOB B CETH Mepeaun JaHHBIX; METOJIMKA MO3BOJISIET COKpa-
TUTh IOTEPU UHPOPMAIIMOHHBIX MTAKETOB 3a CUET 00Jiee MOJHOTO YUETa Cieu(PUKU
TpauKa, METOAMKA 3aKII0YaeTCsl B CO3AAHUU HEYETKOTO KOHTPOJLIEPA, KOTOPHIN
uAeHTU(UIUPYET Teperpy3Kky, Ha OCHOBAaHMHU €€ UACHTHUPHUKAIUH (POpMHUpYETCS
YIpaBIIAIONIEe BO3JACHCTBHE, KOTOPOE PErylupyeT WHTEHCUBHOCTh NEpeaayd Tpa-
¢uKa y3mMOM-UCTOYHUKOM; MapajyieIbHO BEAETCS CTATHUCTUKA JOCTHXKEHUS Iierneit
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YIpaBJIEHUs, B CIIyyae MPEBBILIECHUS OMMOOUYHBIX PELICHUH KPUTUYECKOTO 3Haye-
HUSL MOJTyJIb IaNTallid KOPPEKTUPYET caM KOHTPOJLIEP.
3. IlpennoxeH MeTonx aganTallii HEYETKOW CHCTEMBbI yNpaBieHHUsS TpapuKom
MH(OPMALIMOHHBIX MTAKETOB B CETHU MEPEAayu TaHHBIX Ha OCHOBE MOHUTOPHHTA 3a-
rpy3ku O0y(epoB CETeBBIX YCTPOICTB, OCHOBAaHHBIM Ha (HOPMHUPOBAHUH KOPPEKTHU-
PYIOIIUX BO3ACUCTBUNA ISl (PYHKIMA NMPUHAAICKHOCTH BXOJHBIX MEPEMEHHBIX U
o0JacTy 3HaYEHUS BBIXOIHOM MEPEMEHHOM, UCTIOIb3yEeMON B KOHTPOJLIEPE.
4. [Toctpoen anroputm 0O0y4yeHUs] HEUETKONW HEHPOHHOM CETH, OTIMYAIOLIHICS
UCIOJb30BaHUEM KOX(PPUIMEHTAa MWHEPLUUU H3MEHEHUS MOTPEIIHOCTH O0y4YeHUs,
BEJIMUMHA KOTOPOr0 3aBUCUT OT MOLIHOCTH TEPMMHOXKECTB, OIUCHIBAIOIINX BXOJ-
Hbl€ NIEPEMEHHBIE, [TO3BOJISIFOIINN MOBBICUTh TOYHOCTh BBIUHUCIEHUN CETH 3a OIlpe-
NEeJNEHHOE KOJMYECTBO UTEepauuil oOydeHHus, MO pe3ysbTaTaM BbIYHUCIUTEIBHOTO
HKCIIEPUMEHTA MPEJIOKEHHBIN alrOpUTM B YCIOBHUSAX pabOThI CUCTEMBI aJlallTal[IH
IPEB30IIEN METOJl, OCHOBAHHBIN Ha IPaJIMEHTHOM CIIyCKE IO MOKA3aTEI0 TOYHO-
ctH, B cpeaneM Ha 40 Yrpu 3aaHHOM YHCTIE UTEPAITAN.
5. IIpoBenéuneie HSKCHEPUMEHTHI TIOKAa3aldd TOBBIIIEHHE S(PPEKTUBHOCTH
yhpaBieHus: TpaQuKoM HHPOPMAIIMOHHBIX MMAKETOB MO KPUTEPHUSM: BEPOSTHOCTH
MOTEPHU MAKETOB B CPEAHEM COCTaBMIIA B cpeHeM 63 %,Bpems cTaOuan3anuu 1Ji-
HBI OUEpe/In MPU PEe3KOM U3MEHEHUU MHTEHCUBHOCTH HArpy3Kku B cpeanem Ha 60,2
%, 3¢ (HeKTUBHOCTH KCIIOJIb30BAHUS MPOMYCKHON CIIOCOOHOCTH KaHajla B CPEIHEM
Ha 6,2 %, ycioBue He MPEeBBIICHUS 3a7CPKKU MakeTa B Oydepe ycTpoicTBa BhI-
NOJHEHO. Pe3ynbTaThl BBINOJHEHHBIX MCCIEIOBAaHUM MOBBIAIOT 3PPEKTUBHOCTD
paboThl CETH Mepefayvu JaHHBIX 3a CUET Pa3pabOTKU CUCTEMBbl YIPABICHUS UHTEH-
CUBHOCTBIO Ilepeauu Tpaduka.

IlepcnekTHBBI Ja/IbHEHIIEr0 MUCIOJb30BAHMA PE3YJIHTATOB 3aKIHOYAIOTCS
B pa3pabOTKe NPOTOKOJIOB YIIpaBieHUs pabOTON ceTell epeauu JaHHbIX, 10 KOTO-
pBIM IepenaéTcsl pa3HOPOAHBIN TpaduK, B TOM YHUCIE U MYJbTUMEAHMA MPHUIIONKE-
HUll. Pe3ynbTaTel MOXHO MCIONB30BAaTh B APYTUX CHUCTEMAaX MAacCOBOIO OOCIYKU-
BaHUs JJ1 MOBBIIEHUS 3(PPEKTUBHOCTH yIPABICHUS OUEPEIIMHU.
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