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OIEHKA ITAPAMETPOB 3ATI'PY3KH Y3J10B GRID-CUCTEMBI
JJIsA OITUMU3AIIUA EE ITPOU3BOJUTEJIBHOCTHU

CraTthsi 000CHOBBIBaET HEOOXOAUMOCTD OIEHKH MapaMeTPOB, KOTOPBIE OMPEICISIOT y3Jbl B TUIAHHUPOB-
IUKe TporpaMMHoro obecrneuenus ysna GRID-cuctemsl s onTUManbHOTO pacrpeneiicHUus Harpy3Ku B
cucreme. beut cnenan 0030p M BEIOOp HEOOXOAMMBIX IMapaMeTpoB s oLleHKU. [IpeioxKeHbl MeTo B! OIIeH-
KU HaJIe)KHOCTH Y3JI0B Ha OCHOBE BEPOATHOCTH. OMyOIMKOBaHBI PE3yIbTaThl IPOTHO3UPOBAHUS BEIOPaHHBIX
napaMeTpoB rpua-y3iaoB B YAI' u EGEE ¢ momombio BpeMeHHBIX psAaoB. [IpemioxkeHsl mepCeKTHBEI 1ajTh-
Heifmei paboTHI.

The paper describes needs of estimation of parameters which identify nodes in Grid middleware schedu-
lers’ for right distribution of load in system. Sampling of main parameters are made. Proposed method for
estimate a reliability of node on the base of probability. Described result of forecasting sampled parameters
of nodes in UAG and EGEE with the time series analyses. The prospects for further research and modifica-

tion are proposed.

AKTyanbHoCTb Npo6nemsbl

HeoOxoauMocTh HCIONB30BaHUS pacipeie-
JICHHBIX BBIYHMCICHUN CBSI3aHA C «OYEHb OBICT-
pPBIM» POCTOM 0OBEMOB 3aJ1a4y B HAYIHOU cdepe
JNeATEebHOCTH. ['puA-cUCTeMBbl SBISIIOTCA HO-
BBIM TIOKOJICHHUEM pPaCHpeleNICHHbIX CHCTEM,
MOMYJIAPHOCTh KOTOPBIX PACTET € KaXIbIM
nHeM. Ha ceropnsmnmii nens ['pua-cucremsl B
OCHOBHOM HCIIOJIB3YIOTCSI B HAYUHBIX BBIYHUCIIE-
Husx. [lo Mepe pa3BuTHSI cCaMUX CHCTEM BO3HH-
KalOT MpoOJIeMbl MPABUIBHOTO paCIpeeICHUs
3a/1a4 B TAaKHX CHUCTEMaXx, UTO SIBJISIOTCS OCHOB-
HbIM (PAaKTOPOM, BIUSIONINM Ha MPOU3BOJIUTE-
JabHOCTh. OCHOBHOM mpoOieMoil OosnbIIoit pac-
IIPEICIICHHONM CHUCTEMBI SIBIIIETCS BOBJICUECHHE
BCEX €€ pEeCcypcoB B MPOLECC BBIYUCICHHI.
OOBIYHO 3a/laya TIOCHUIACTCS HA CITy4YaWHBIN
y3eJ, He 3Has, TAKUM 00pa3oM, O CpoKax Mpoc-
TOSI B OYEPEIH U HE UMEsl YBEPEHHOCTH B HaJle-
YKHOCTU U CTa0MJIBHOCTH PaOOTHI JAaHHOTO y37a.
Jns mpaBUIIBHOTO paclpeieseHusl Harpy3Ku
HEOOXOJIUMO OIEHUBATh KAXKIBIA U3 Y3JIOB IO
ero mapameTpaMm, U BBIOMpaTh HauboJyiee ONTH-
MAJIBHBIN JJT KaXJ0M KOHKPETHOM 3a/1a4uH.

C pazButueM ['pua-texHosioruii B YKpanHe
CBSI3aHO CO3JIaHUE YKpauWHCKOro Akajemu-
yeckoro I'puna (YAI). Ha ceromnsiianii aeHb
OH He HacuuThiBaeT U 30-TH y3J0B, HO B Oymy-
HIeM IJIAHUPYETCSl aKTHUBHOE €ro pa3BUTHE U
BHEJIPEHUE B YKPAMHCKYIO HayKy, KaK MOIIHBII
anmapar s BbIUUCICHUH. J[JIsI MOATrOTOBKH
ATOTO 3Tara HeOOXOAMMO BHEIPEHHE TEXHOIIO-

run gosepus B YAID' 1715 yBennyeHuUs Mpou3Bo-
JUTCIBHOCTHU 663 AOMOJHUTCIIbHBIX MaTcpua-
JBHBIX 3aTpaT Ha annapaTHoe oOecreueHue.

0630p cyLecTBYOLWMNX
nccnenoBaHUM M Nyo6nukauum

BriepBbie onucaHHYIO BBINIE TEXHOJOTHIO B
['pun-cucremy BHenpunu B padore [1], rae kpa-
TKO HW3JIOXKHUIU HEOOXOTUMOCTb BBEACHHS U
CTPYKTYpPY CHUCTEMBI C BHEIPEHHBIMHU OIICHO-
YHBIMU KO3 duineHTaMu. AHaIU3 Pe3yIbTaToB
ux paboTel roBopur 0 He3HauuteabHOM (0.3-
1%) TMOBBINIEHUH HUCHOIH30BAHUS MAIIHHHBIX
pecypcoB u xopomieM (Ha 30%) yMeHbIICHHEM
BPEMEHH BBIMOJIHEHHs 3a1ady. B Tom ke romy
ObuTa OnyOJIMKOBaHa CTPYKTYpa aHAIUTUYECKON
CHUCTEMBI OIlEHMBaHUs [2], OCHOBAaHHAas Ha HC-
MOJIb30BAHUU  JUHAMUYECKH  TOCTaBIISIEMbBIX
JAHHBIX O paboTe y37OB. YCHENUHO MPUMEHEH-
HbIA METOJ TMPOTHO3UWpOBaHMs s ['pun-
cucteMm, ObUT omyOIMKOBaH B cTaThe [3] U OCHO-
BBIBAJICSI HA TPUMEHEHUM TEOPUU HEUYETKUX
MHOJKECTB JIJIsl OIIEHKH MapameTpoB. Hambomee
VAQ4HBIA MOJ0Op TapaMeTpoB, MO KOTOPHIM
MO>KHO OLIEHUTH y3€JI CUCTEMBI, ObLI MOJ00paH
B[7].

bbuto  OmyONHMKOBaHO MHOXECTBO JAPYTUX
cTaTed MO TEXHOJIOTMH JIOBEpPUS U MPUMEHEHUHN
ee kK ['pua-cucremam, HO B JIFOOOM U3 pa3pabdo-
TaHHBIX METOJIOB UMEIOTCS CYIIECTBCHHBIC HE-
JIOCTaTKH, MTOTOMY MPOOJIEMBbl pa3padOTKH KOH-
LEeNIUN OLIeHKH y3710B ans ['pun-cucrem ocra-
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IOTCSl aKTyaJbHbIMUA Ha CETOAHSIIHWN JeHb. B
OCHOBHOM Ipo0eMoli OOJIBIMUHCTBA pa3pabdo-
TaHHBIX TOJXOJIOB SIBJIIETCSI CTPEMJICHHUE BBIO-
paTth HauOoJiee JTydIIUN y3el BO BCEH cHUcTeMe,
YTO MPUBOAMUT K HE HCIOJB30BAHUIO HEHA/IEXk-
HBIX y3JI0B, JIaxe Aisi HeOonmpmmx 3aaad. Ore-
HUBaHUE y371a MPOBOJUTCS KOMILJIEKCHO O CY-
MME BCEX KPHUTEpPHEB, B TO BpeMsl KOrja Ham
MOJKET TOHAJOO0UTHCS HE MOIIHBIA, HO HAIEK-
HBIH y3€J, KOTOPBIH MOJXY4YUT HEOOJBIIYIO OlLle-
HKY B CHUCTE€ME IO TPUYMHE HEBBICOKUX TOKa3a-
Tene mpousBoAuTeNbHOCTU. OCHOBHOM mpoO-
0yieMoii Bcex paHee pa3pabaThiBaE€MbIX KOHIICTI-
U SBIISETCA CYLIECTBEHHOE pa3linyhe KpuTe-
pHeB, IO KOTOPBIM ompeenseTcss Kodppuiment
TOTOBHOCTHU B KaX110il cucteme. Pa3paborku mo
BHEJJPCHUIO TaKOW KOHIENIHUU OYyIyT MPOBO-
TUTHCS ISl Kaknoil ['pua-cucreMbl OTAENBHO
0 TeX MOop, MOKa KaxkJash KOHKpPETHas pacrpe-
JIEJICHHasl cucTeMa He Oy/eT yHHBepCalbHOM, a
OyzleT CyIlIecTBOBAaTh JJisi BHITIOJIHEHHS OIpee-
JIEHHOTO BHJA BBIYUCIICHHM, KaK, HampuMmep,
EGEE(Enabling Grid for Electronic science)
OOJILIITMHCTBO PECYPCOB BBIIETSAET AT 00pado-
TKU JTAaHHBIX W TpOBeJeHUs pacueToB s bo-
aeioro Anaponsoro Komnaiiaepa.

MocTaHoOBKa 3agaun

Jannas pabora UMeeT LeIbl0 BbACIUTH Na-
paMeTphl, HEOOXOIUMBIE IS IeJIeco00pa3HoM
OlleHKHU y3710B B YAI' M cnporHo3upoBaTh OI-
TUMAIbHBIM, C TOYKH 3pPEHHUS  TOTPEIIHOCTH
MPOrHO3a, METOJIOM IO A3THM IMapameTpaM HuX
paboTy B cuUCTeMe AJisl MOCIEIYIOIIEro co3/a-
HUs  Moaenu  (pyHkuuoHwpoBanus [ 'pun-
cucreMbl. [lo mpuynHe HEOOIBIIOTO pazMepa
VAT, Takxe 1uisi cpaBHEHMsI Takke ObUT IIpoBe-
JIeH aHaIu3 SMIUPHYECKUX HaHHBIX 10 EBpo-
netickoit ['pun-cucreme EGEE. Ona HacuwThI-
BaeT OokoJio 500 y3JI0B M JECATKA CEPBHUCOB,
omud u3 kotopeiii (Grid Observatory) npemoc-
TaBJISIET Pa3IMYHbIC TaHHBIE O PabOTE CUCTEMBI,
MPEIIEeCTBYIONIEH HACTOSIIEMY BPEMEHH.

Hameit nepBocTeneHHOW 3amadeit sBIAICA
BBIOOp OOIIMX MapaMeTpPoOB Y3JI0B, KOTOPHIE MBI
MOTJIM OTCJIEXKHUBATh B cienax paborsl EGEE u
COOMpaTh C MOMOIIBIO0 AKTUBHBIX JKCIIEPHMEH-
ToB B YAI'. ['naBHbIM napameTpom Ajis 1t000ro
y3J1a B JI000# cucTeMe SBISeTCS JOCTYITHOCTB,
B COOTBETCTBHE KOTOPOM MBI MOCTAaBUJIMU Iapa-
MeTp Status. Taxxe ObuTM BBHIOpaHBI Takue Ta-
paMeTphl, KaKk KOJUYECTBO JOCTYMHBIX JIOTHYe-
ckux mporeccopor (FreeJobSlots wmu FreeC-
PU’s nns YAI), cpeanee BpeMsi poOCTOs 3a/1a-
g B ouepenu (EstimatedResponseTime), mpuo-

putetr y3ma (Priority). IIporao3upoBanue mpo-
BOJWJIOCH W IO JPYTHM TapaMerpam, HO Tepe-
YHCIICHHBIC BHIIIC SBISIOTCS KIIOYCBBIMH JUIS
NPUHATHS PEIICHHUS O HANPaBICHUM 3a/1a4 Ha
y3ell.

Ha ocHoBe pa3paboranHoit B pabote [4]
KOHIIeTIIIUHM cOopa naHHbIX B YAI ObUTO mpoBe-
JICHO aKTHBHOE TECTUPOBAHHE Y3JIOB, PE3yJbTa-
Thl KOTOPOTO OBLIM 3aMHCaHbl B TAOIHIIBI JTaH-
HBIX. J[anmee Mbl OCTAHOBUMCS TOJBKO Ha HECKO-
JTBKUX y3JIaX.

Taxxe ormenbHO ObUTa pa3paboTaHa M CO3-
JlaHa peJISIIMOHHAs 0a3a JaHHBIX, BKIIOYAIOIIAs
B ce0s MHpOpMAIMIO O 3HAYCHUU BBIIICOIH-
CaHHBIX M JIpYrux mapameTpoB c¢ y3iaoB EGEE
Ha ocHOBe pabor [5] u [6], a Takke paspabora-
HO TPOrpaMMHOE 00ECIeUYeHUE, MO3BOJISIONICE
NPOBOJUTHh BBHIOOPKY W3 0a3bl U HCIIOJIE30BAThH
MOJTYYCHHBIC JJAHHBIC B TPOTHO3UPOBAHHH.

OnpepeneHune cTeneHn AOCTYNHOCTH y3na

[lepen Tem Kak MPOTHO3UPOBATH KaKue-Iu00
napaMmeTpsl y3ia, HeOOXOANUMO y3HATh OyJeT Jiu
OH paboTaTh B TO BpeMs, KOTJa MbI 3aXOTHM
HAIPaBUTh HA HETO 3a/Jauy. Y3el MOXeT pabo-
TaTh B PEXKUME pPEaIbHOrO BPEMEHH, T.€. MpHU-
HUMAaTh 3aJ1a4d U OJHOBPEMEHHO BBHITIOJHSTH
uX, a MOXET CHaJaja coOMpaTh 3a1a4yd B Ode-
pelb, a 3aTeM BBITIOJIHATH UX, B HYKHOM TIOPS/I-
K€, UCIO0JIb3ysl HanboJiee ONTUMAIbHBIN C TOUYKU
3peHUs] BpEMEHH BBIMOJIHEHHS M BaXKHOCTH KOH-
KPETHOTO 3a/laHdsl aJrOpUTM IUTAHUPOBAHMSL.
OcTtanbHbIe COCTOSIHHSI, B KOTOPBIX y3€] HE JI0-
CTYIICH WM HE MPUHHUMAET, a BBIMIOJIHACT 3a]a-
4K, HaC He MHTepecyloT. HazoBem cocTosiHuE, B
KOTOpPOM y3€ll MPUHUMAET 3aJlaHus, HO HE Ha-
YMHAET WX BhIMosiHeHHe — Queueing (cocrasiie-
HUE OYepeNr), a COCTOSHUE B KOTOPOM Y3l
MPUHUMAET W BBINOJHACT  3aJaHusl  —
Production(seimonnenwue),. B VAI' penko ucro-
JB3yeTCsl TAaKOM MpUeM, KaK yCTaHOBJICHUE JUIS
y3nma craryca Queueing ¢ 1eipi0 HAaKOIUICHHUS
3aja4, HO OH MOBCEMECTHO MPUMEHSETCS B €B-
ponerickon ['pua-cucreme. g onpeneneHus
HAWJTy4IlIero y37na BBIYHCIISIICA
KFOTOBHOCTI/IZZ*PprOdUCti0n+ I:)queueing, rie Krorosroern —
K03()(UIMEHT TOTOBHOCTH, Pproduction — BEPOSIT-
HOCTh TOTO, YTO y3eJ] OyneT mpeObIBaTh B COC-
tossHuU Production, a Pgueueing — BEPOATHOCTB
TOTO, YTO y3el OyJeT NmpeObIBaTh B COCTOSTHUH
Queueing. BeposSTHOCTh BBIUKCISAIACH OTHOIIIE-
HUEM BPEMEHHBIX OTPE3KOB, Ha KOTOPBIX Y3el
npeObiBaJl B 33JaHHOM COCTOSHUM K 0OIIemMy
KOJIMYECTBY BPEMEHHBIX OTPE3KOB, HA KOTOPHIX
uccnenoBanace pabora ysna. Takum oOpasom,
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4yeM BhIIIE Y y3ima KO3PPUIueHT Kioropnocrn, TEM
cTtabmwibHee OyJeT ero pabora B MOCIEAYIONINE
UHTEepBalbl BpeMeHU. [IpoBeneHHble uccieno-
BaHUS IIOKA3bIBAIOT, YTO JHUIIL B 1 m3 10-TH
ciaydaeB KO3 (GUIMEHT HEONPaBIaHHO BBICOK y
y371a, KOTOPBIA MOYTH BCEr/a HaXOAUTCS B He-
JOCTYITHOM COCTOSIHUH.

0O630p MeTOAOB NPOrHO3MPOBAHUA

Bbeut caenan 0630p METOAOB MPOrHO3UPOBA-
HUSl YUCIIEHHBIX XapaKTEPUCTHK y371a JJs BbI-
00pa ONTHUMAaJIBHOTO METOJA, C MOTPEUTHOCTHIO
He Oosiee 20%. DKCIEPUMEHTHI 7Sl CPAaBHEHHS
METOJIOB TMPOBOAMINCH, HCIOJIb3YS AaHHBIE O
3HaYeHHUsAX mapamerpa FreeJobSlots  (wm
FreeCPU’s mns VAI). OObiuHast 3KCTpamois-
s Jajia O4YeHb HETOYHbIE pe3yJbTaThl. [lombl-
TKa OIICHUTH pacIpeesieHNe MPOCTOH aHaIUTH-
YecKOM (YHKIMEH, Kak TO: MOJIMHOMHAIbHAS,
SKCIOHEHIMAIbHAL, JIorapuMUdecKas, B Cpe-
HeM JaBanu norpewmHoctd oT 30 mo 70%. Oto
00yCIJIOBJIEHO HAJIMYUEM OOJIBIIOTO KOJUYECTBA
CKa4KOB JIJIsl BCEX MapameTpoB [ pua-cUCTEMEI.
3areM Obllla pacCMOTpPEHA OLIEHKa, OCHOBAHHAS
Ha KOHLEMIMM BPEMEHHBIX pAnoB. EaumHunen
BpeMEHHU ObUI BHIOpAaH MHTEpBal B 15 MHHYT.
Takum oOpas3om, yac cocTaBisul 4 €IUHHIIBI, a
cyTku 96. Bl ipoBeieH MPOTHO3 IS TPEX y3-
708 1o mapameTtpy FreeJobSlots mis y3na EGEE
u mno FreeCPU’s mna YA mo dopmyne
Qi=T+Si+li. B mporiecce orneHKr He OBLT YUYTECH
dakrop cezonHoctH (S=0), T.K. B pacmpeneicH-
HOM CHCTEME OH OTCYTCTBYyeT. bbul BbIOpaH

VOPOIICHHBIH coco0, B KOTOPOM YUHUTHIBAJICS
TOJIBKO TpeH (HaIlpaBJCHUE paclpeleseHus),
KOTOPBI CTPOWJICSI HA OCHOBE aIMpPOKCUMALIIHI
JIAaHHBIX, COOpaHHBIX Ha mociaeaHux 10 oTpes-
Kax BPEMEHHU, aHAJIMTUYECKON (YHKIMEH, U OT-
KJIOHEHUE OT HAMpAaBJICHUS] B KaXKIblii MOMEHT
BpPEMEHH, KaK CiydailHas BEJIMYMHA, KOTOpas
CTPOUTCSI HA OCHOBE aHaJIM3a IMOTrPEUIHOCTH
MporxHo3a npeaplaymux 30 3HaueHHi.

OnucaHue aKcnepMmeHToB
M UX pe3ynbTaToB

OKCHEpUMEHTBHI NPOBOAMIUCH C HCIONb30-
BaHUEM JaHHBIX O YeThIpeX y3iax. TpH W3 HUX
npuraiexkat YA u onua EGEE. Pesynbrater
npuBe/eHbI B BUae rpadukoB Ha Puc. 1-4. Y3nsl
OBLTM BBIOpAHBI WMCXONS M3 JAHHBIX MO UX 3a-
rpy>keHHocTH. llepBble nBa y3ma (rpua-ysen
HTVY «KIIN» u rpun-y3en Mucturyra Teope-
trueckor ¢u3uku uM. M.M. Boromto6oBa) ak-
TUBHO MCIOJB3YIOTCS B CHUCTEME, IOCTOSHHO
uMest 3a71a4M A7 BeinosHeHus. [Ipoueccopsl Ha
ATHX y3/1ax MOYTH HHUKOI/IAa HE MPOCTAUBAIOT.
V3en energrid.ipme.kiev.ua Ha060poT penako
UCTIONB3YETCsl B CUCTEME, €ro 3arpys3ka OuyeHb
HEBEJIMKAa M He INocTosiHHa. IIpomexyTok Bpe-
MEHH, Ha KOTOPOM IPOBOJAMJICS MPOrHO3, COC-
tamger 3 gHA. Y3en atlas-ce-Ol.romal.infn.it
€BpONECUCKON ['pua-cucTeMbl HMMEET penaKue
CKa4yKH{ B CBOEH IPOU3BOAUTENILHOCTH, HO B Lie-
oM paboTaeT cTabUIbHO U OBICTPO BOCCTaHaB-
nauBaercst nocie c6oeB. OH paccMmarpuBaics B
TE€YEHUH CYTOK.
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Bpemennsle oTpessn
Puc.1 Imnupuueckoe pacnpeoenenue u oueHka epemeHHvIm paoom napamempa FreeCPU’s
(y3en YAI': nordu.hpcc.ntu-kpi.kiev.ua)

[TorpemHOCTh OLIEHKH TEPBOTO y3j7a BUAHA
Ha Puc.1 u nocturaer 13%, HO B cpeiHEM paBHA
4%, 9TO SABIJIAETCS XOPOLIUM PE3YJIBTATOM.

3arpy3ka BTOPOro ysjia ObLIa CIPOrHO3U-
poBaHa C CpeJHEHd OTHOCHUTENIBHOW IIOrpell-
HOCThIO B 8% (Puc.2).
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Puc.2 Imnupuueckoe pacnpeoenenue u oueHka epemennuvim paoom napamempa FreeCPU’s
(y3en YAI': nordug.bitp.kiev.ua)
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Puc.3 Imnupuueckoe pacnpeoenenue u oueHka epemenuvim psaoom napamempa FreeCPU
(v3en YAI': energrid.ipme.kiev.ua)
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Puc 4. Imnupuueckoe pacnpeodenienue u oyeHKa epemennvim paoom napamempa FreeJobSlots
(y3en EGEE: atlas-ce-01.romal.infn.it)

Jnist TpeThero ysia MOTPEemIHOCTh JIOCTHTAla
80% u B cpeanem Obuia paBHa 27%. YeTBepThiid
y3eJ UMEJl MOTPEIIHOCTh B CIIPOTHO3UPOBAHHOM
3arpy3ke B 18%.
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AHanus pe3ynbTaToB U NEpPCMNeKTUBbI
AanbHenwen paboTbl

[To pesynpTaTam mpojeraHHOW pabOTBI MO-
KHO cJlienarh cheayromue BbBojbl. OlleHKa
OMHMCAaHHBIMH BBIIIE PSAAMH XOpOIIo paboTaer
B cydyae CTaOWIBHOW paboThI y3Jia U CTAOMIIb-
HOH ero 3arpykeHHocTH. [Ipu penkux cOosix B
paboTe (HEeCKOJIBKO B JICHb) M OBICTPOM BOCCTa-
HOBJICHUU y3ina, Kak Ha atlas-ce-
0l.romal.infn.it, oreHka maeT BIIOJIHE OITyC-
TUMYIO TIOTPEIIHOCTh, HO Ja)XXe Ha MpuMepe
aTOrO y371a u3 rpaduka Ha Puc.l BugHA HEBO3-
MOKHOCTbh BbIOpaHHBIM METOJOM OLIEHHUTH pPe3-
KH€ CKaYK{ B 3HAYCHUSIX.

Te ke pe3ynbTaThl JaeT HaM MPOTHO3HPO-
BaHUE TAPaMETPOB YKPAMHCKHUX Y3JIOB. B ciy-
yae OecrepeOoitHOW paboOThI y3/la M MOCTOSH-
HOM 3arpy3Kd €ro MmporeccopoB MOXKHO OYCHb
xopoio (¢ morpemHocThio He 0onee 13%) orre-
HUTH MapaMeTp 3arpy>KEHHOCTH, Ha OCHOBE JIaH-
HBIX BCETO OJHOTO psna. Ecnu Ha y3me ObIBatoT
yacTele cOOM, M IO 3TOH MpuUYHHE ero pabdoTa
IpephIBacTCs HA UTUTEILHBIA CPOK, a TIPU BOCC-

TAQHOBJIEHUHU €r0 3arpy3ka M3MEHSETCSI CKayKo-
00pa3Ho, TO OIIEHKa BPEMEHHBIM PSIOM HE JacT
HaM BO3MOXXHOCTH CIPOTHO3UPOBATh paboTy
TaKoro y3Jja C 3aJJaHHON TOYHOCThI0. Pemenrem
B JJAaHHOM CUTYyallud MOXET CIIyKUTb IPUMEHE-
Hue Ooliee CIOXKHBIX MOJENeH i UMHUTAIUU
pabotsl ['pua-cuctemMsl, IpUBEIEHHBIX B [7], a
TaKXKe MPUMEHEHHUE JJIsi OIIEHKH OOJBIIEro Ko-
JUYECTBA PAIOB M HAXOXKJICHHSI ONTUMAJIbHOTO
IIPOrHO3a HA OCHOBE HECKOJIBKUX MOCTPOECHHBIX
PAIOB.

JanpHeimmass pabora OyneT HampaBiieHa Ha
no00p PSIIOB U UX 3aBUCUMOCTh MEXAy cO00ii,
KOTOpbIE JaayT BO3MOXHOCTb CO3/aTh Oolee
KaueCTBEHHBIN MPOTHO3 AJI1 HECTAOUIIBHBIX Y3-
JIOB U B CBOEH OLICHKE OXBAaTUTh U y4ECTh CKau-
KOOOpa3HOe MOBEACHNE 3HAYCHUN MapaMeTpoB,
a Tak e ONpejesieHne ONTUMAJILHOTO KOJINYeC-
TBAa TaKHUX PAIOB JUISI MOJENH, C TOUYKU 3PECHUS
CKOPOCTH MOCTPOEHHUS MOJIENIA U TOYHOCTHU CO3-
JTaBa€MOro MporHo3a.
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