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CTIPEHKO C.I.

METO/ IIEPEBAJTAHCYBAHHS HABAHTAKEHHA B KNIACTEPHUX
KOMITI'IOTEPHUX CUCTEMAX B IMHAMIYHOMY PEXUMI

B po0oTi po3risinaroThes MiAXOMU 10 OpraHi3allii BIAKIaAeHHS MOMEHTY Iepeaadi JaHuX, 110 eQpeKTUBHO BU-
KOPUCTOBYIOTLCS TIiJl YaC BUKOHAHHS TepeOalaHCyBaHHs HaBaHTaXXEHHS. B Mexax posriisHyTHX MiIXOMIiB BHCO-
BYIOTHCS TIITOTE3H 1I0JI0 BUOOPY ONTUMAIBHOTO MOMEHTY 3aTPUMKH Yacy mepeiadi TaHuX.

This paper provides approaches to the deposition time of data that are being used during the execution of re-
balancing the load. Within the approaches put forward hypothesis on choosing the best moment of delay time data.

Miaxoaw go opraHisauii BigknagaeHHs nepegadvi
AaHuX Nnpu nepebanaHcyBaHHi

Binknanenns mepenmaui JaHuX, MmO OyiId BBe-
neHi abo o04KcieHi B 0IHOMY BY3Ii, a OyayTh BU-
KOPHUCTaHI B IHIIIOMY BY3JIi, € 3arajJbHOIO 17IC€I0 KA
MOXe OyTH JIeKiJIbKOMa pI3HUMH CIIOCOOaMU B
Mexarnn 3amnpornoHoBanoi mozem [1,2]. 3okpema
JUTst 11 peamizallii HeoOXiTHO 3aMpOIIOHYBATH METO-
1 BU3HAUCHHS Yacy MPUUHSATTS PIIICHHS MPO Bij-
KJIaAEHHS, METOIM BHU3HAYEHHS HEOOXIMHOCTI Bil-
KJIQJIEHHS, METOJU BU3HAYCHHS TPUBAJIOCTI BIIK-
naneHHs Tomo. [Ipu npomy Takoxx HeoOXiIHO Bpa-
XOBYBaTH HEOOXIAHICTh BUKOHAHHS 3alpPOIIOHOBA-
HUX METOIB Ta aJIrOPUTMIB, IO iX peai3yioTh, B
IWHAMIIl Tak, o0 iX BUKOHAHHSA He 3aiiMalio
ICTOTHY KUIBKICTh Yacy, OCKUIbKH BiH Oyne Bpaxo-
BaHUN B 3arajibHUi 4yac BUKOHAHHS OOYHUCIIEHH 1
MO’K€ HETaTUBHO BIUIMHYTH Ha KOEQIIi€HT edek-
TUBHOCTI. Po3risiHeMo AekiabKa BiTHOCHO MTPOCTHUX
MAXO/IB IO BU3HAUYEHHS [[UX 3HAYECHD.

Minxin 1: ez sioknadenns nepedaui OaHux.
He#t migxig OpONMOHYETHCS Ui IMiATBEPHKEHHS
CYMICHOCTI BIAKJIAACHHS Tepenayi JaHux 3
ICHYIOUYMMH MOZEJISIMH TIPOTpaMyBaHHsS O00UHCITIO-
BaJbHUX CUCTEM 3 JIOKAJIbHOIO Mam ATTi0. BiH He
nependayvae BIacHE BiAKIAJCHHS INepenadi JaHuX,

a JIMIie repefavdy JaHuX Oe3MocepeaHbOo MICs X
i—j

comm,k
0e3 BIOKIAJCHHS Tepenadi JaHuX MOXKe 3aCTOCO-

BYBaTHUCh JUIsI TIEPEBIPKH TPaIe31aTHOCTI Mporpa-
MHOI peaji3alii Ta KOpeKTHOCTI POBEACHHS 00UH-
cieHb. PimeHHs mpo nepenady JaHUX MPUHAMAETh-
Csl Y MOMEHT TOTOBHOCTI JJaHUX.

l'inomesza 1. 3acrocyBaHHs Tigxomxy 0e3
BIJIKJIQJICHHSI Tepeayi JaHUX 3HU3UTH 3arajbHUi
koe(dirmieHT eeKTUBHOCTI Yepe3 HasIBHICTh J10/1aT-
KOBUX PO3PaXyHKIB IO BU3HAYCHHIO Yacy MOYATKy
nepeaadi JaHuX.

TOTOBHOCTI t = tray Peamizamis migxomy

Minxig 2: nepedaua oanux no zanumam. llei
MIIXi € TpsIMO TPOTHIICKHUM JO Tiaxoxy Oe3
BIJIKJIQZICHHS TIepeadi JaHWX, TaK K mepeadadae
MOYaTOK Mepenavl JaHWuX OJpa3y IMicCis TOTro, SK
HAJINIIOB 3amUT HA 1X BUKOPUCTAHHS, SKIIO JaHI
BXK€ TOTOBI Ha IIel MOMEHT 4acy, abo mepenady
JaHUX OJpa3y MO TOTOBHOCTI, SIKIIO 3amuT
HAJIAIIIOB paHiIIIe.

t! AKIIO t/ = t}'dy,k;

i—j req,k’ req,k

commk

t .
trdy, K IHAKLIE.

3acTocyBaHHs I[bOTO MIAXOAY 32 YMOBH HasB-
HOCTI OaJaHCyBaHHS HaBAaHTAXKEHHS MOTEHIIIIHO
MO)K€ 3MEHIIWTH 4Yac OYIKYBaHHS BBEACHHS Ta
BUBEJCHHS JAaHUX Y CUTYalisX, aHAIOTIYHHUX JI0
PO3MISIHYTUX y TOTNIepeaHboMY miapo3aiii. Jlogar-
KOBUM e(eKTOM MOXe OyTH TaKoX 3MEHIIEHHS
yacy O0e3MocepeHbOr0 BBEJIECHHS Ta BUBEICHHS
JTAaHUX 32 MEPEKEI0 3aBJISIKH 3all00IraHHIO MTOBTOP-
HUX Mepeaay JaHuX.

l'inomesa 2. 3acTocyBaHHS MIAXOLy Mepenayi
MaHUX [0 3amdTaM MOXKe 30UIBIINTH OOCITH
mam’ATi, [0 BUKOPUCTOBYIOThCS y BY3Jax, SIKi Ie-
PEBaKHO BIMIPABJISAIOTH JIaHI.

l'inomesa 3. 3acTocyBaHHS MIAXOMy Mepenayi
JaHUX TIO0 3allUTaM HE 3HWXKYE Yac OYIKyBaHHS
BBEJICHHS Ta BUBEJCHHS JaHHUX 3a BiJICYTHOCTI Oa-
JIAHCYBAaHHS HaBaHTA)KEHHS Yy BHIIAJIKaX, KOJH 3a-
MUT HAa BUKOPHUCTAHHS NaHUX BiIOYyBCS Ti3HIIIE
HDK BOHHM OynH TOTOBI (B IIbOMY pa3i MOKHa pO3-
MoYaTu Nepeaavy y TaKuii MOMEHT Jacy, o0 BoHa
3aBEPIIMIIACH PaHiIlIe 3aMUTy Ha BUKOPUCTaHHS).

Minxix 3: siokniadenus nepedaui danux Ha nes-
Hutl wac. Jlanuii migxig nependavae BiaKIageHHS
MOoYaTKy mepeaadi JaHUX Ha NMEBHUU (ikcoBaHUM
yac td 3a yMOBH, III0 HA MOMEHT TOTOBHOCTI JIaHUX
3amUT Ha X BUKOPHUCTaHHs e He Haxaiidmon. B
IHIMUX BUMNAAKaX BIOKIAACHHS Tepeaadl JaHUuX
naume 30UTbIINTh Yac O4YiKyBaHHS BBEICHHS Ta
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BUBCACHHA, TOMy BI/IKOHYBaTI/I BiI[KJ'IaIICHHH Hepe-
Jadi TaHuX MOXe OyTH HEJOUUIBHO.

j J i .
inj Nrayk T ta,AKWO L0 > tray ks
commk — i

t
tray ko iHak1e.

PimenHss mpo BiAKIaACHHsS Tiepedadi JaHUX
MPUIMAETHCS Y MOMEHT TOTOBHOCTI aHuX. OmgHak
MOJXJIMBI ~ BapiaHTH TMiAXOAY, 3 TOBTOPHHUM
BIJIKJIaJIaHHSIM Ha (hIKCOBAHUM Yac MiCis BUKOHAH-
Hsl OalaHCYBaHHSI HABAHTAXXEHHSI, 110 BIUIMHYIIO HA
BXKE BIJKIAJCHY Tepenady. B paMmkax IbOro
HiAX0My HEOOXIJHO pO3TISHYTH JEeKiJIbKa CIIo-
c001B BU3HAYCHHS YaCy 3aTPUMKH ;.

Croci0 3.1: craTuuHe 3aaHHS 4acy 3aTPUMKH.
Yac 3aTpuMKH t; = const 3aJa€ThCsl CTATUYHO IS
BCHOTO Tporecy oOuucienb. llepeBarorw I1poro
crocoO0y € BIACYTHICTh OOYHMCIICHD JIJIs1 BU3HAYCHHS
4yacy f4, OJHAK ICTOTHUM HEHOJIKOM € HEMOX-
JMBICTh ypaxyBaHHS TUHAMIYHHX XapaKTEPUCTHK
obOunciienb. KoHKpeTHE 3Ha4Y€HHS KOHCTAaHTH MO-
ke OyTH po3paxoBaHEe MONEPEIHHO HA OCHOBI TeC-
TOBUX 3aITYCKiB IIEBHOTO PSTY OOYHCIICHB.

T'inomesa 4. 3acTocyBaHHs BiAKJIAJCHHS TIEepe-
Jadi JTaHUX Ha CTAaTUYHO 3aJaHUi Yac 3aTPUMKHU
NpYA MaJIMX 3HAUYEHHSIX Yacy 3aTPUMKH HaOJmKa-
€THCS 32 3HAUCHHSM KOoe(illieHTy eEeKTUBHOCTI 110
criocoOy 0e3 BIIKJIaeHHs Tepeaadi JaHuX.

l'inomesza 5. 3acTocyBaHHs BiAKJIQZCHHS Tepe-
Jadi JaHWX Ha CTaTUYHO 3aJaHUN Yac 3aTPUMKH
IpH BEIMKUX 3HAYCHHSAX Yacy 3aTPUMKH, TOOTO
TaKWX, IO TEPEBHUINYIOTh CEPEeIHE 3HAYCHHS
pI3HMII MK MOMEHTOM BHKOPWCTaHHS TaHHUX Ta
MOMEHTOM IX TOTOBHOCTi, 3HWXYE Koe(]ilieHT
edexkTuBHOCTI. Yepe3 Te, IO Yac MOYATKY Iepe-
JIadl B cepelHboOMy Oyne Oulbllie yacy mepemadi,
110 301IBIINTh CyMapHUN Yac O4iKyBaHHS BBEJCH-
HS T2 BUBEJICHHSI.

Crnoci6 3.2: 3amaHHs dYacy 3aTpUMKH SK
GyHKIIIT BT pi3HUI CEPETHBOTO Yacy MK MOMEH-
TOM 3alHUTy JAHUX Ta MOMEHTOM iX TOTOBHOCTI.
[Tpu 4omy, TOMITEHO PO3TIISAIATH JIUIIE BUITAIKH, Y
SIKUX 3aMUT Ha BUKOPHCTAHHS JAHUX OTPUMAHUN
MI3HIIIE HDK J1aHl TOTOBI 10 BUKOPUCTAHHS, TaK K
B IHIIOMY BUMAJKy CEpEIHE 3HAYCHHS MPSIMYyBa-
TUME 10 HYJs1. BusHaunmo

taiffx = t:"eq,k - t;dy,k,F.IKLLlO t:‘eq,k > t;‘dy'k;
0, iHakIe.

(1)

Toni cepens pi3HULA

taifr = avgxlaifs ks
B IbOMY Pa3i MOKEMO BU3HAYMTH YaC 3aTPUMKH K

bynkuito cepenuboi pisuuui tg = f( € girs)-

l'imoresa 6. Sxmo f( f diff) > maxy tdiff,kb
TO TepeJavya JaHuX PO3MOYHETHCS 3aBXKAU uepe3
MIEBHUY Yac Micls 3amuTy 32 Bu3HaueHHsM (1), mo
MpU3BeAe /0 3HIKEHHS KoedimieHTy e]exTuB-
nocti. SIkmo x (€ 4ir7) < avgy taifs ks 1O KO-
edilieHT eeKTUBHOCTI Ma€e 30UIBIIUTUCEH 32 YMO-
BH BHKOHAHHS OOMEKEHHSI 00CSTIB BUKOPHCTOBY-
BaHOT am AITi.

HaiiG1ap1m mepCneKTUBHUMU TSI TOCTIKCHHS
GbyHKLIAMHU / 0OOUMCIIEHHS Yacy 3aTPUMKH € MOHO-
TOHHO HecmaaHi QyHKIIT Ha TPOMIKKY [0; +o0) 3
oomMexeHHaM [ (t) < maxy tyirr k. Cepen Takux
GyHKIIM MOXHA PO3TJSHYTH JiHIHHI (QYHKIIT BU-
rasny kt + b, HenmiHiIHI MOHOTOHHI (PYHKIii BH-
TIAY:

at® + b: k,b €R,
alogyt +b: a,b e Rk €N,
abt +c: a,b,c € R.

Jlo po3paxyHKy CEpEeIHBOr0 Yacy pi3HHUIIl BXO-
JSITh JIMILE Ti TIepesadi, siki 3aBEpUIMIIUCH JI0 LOTO
MOMEHTY, TOMY HEOOXIHICTh B OI[iHIOBaHHI Yacy
MaiOyTHIX mepenayd abo yacy 3aBEpIICHHS MEBHUX
00YHCIIEHD BIJICYTHSI.

lI'inomeza 7. BinkianeHHs mepenadi JaHUX B
nepmi 5-10% yacy BUKOHaHHA OO4YMCIIEHb He-
JOLIbHE, OCKUTBKY y LIeH 4ac MepeBaKHO BUKOHY-
€ThCS TIepefavya BXIAHUX JaHUX Ta MOXITHUX BiJ
HUX, IKI JOCUTH IIBUIKO BUKOPHCTOBYIOTHCS IS
nojanpmux oOuucieHb. OpAHAK, 3acTOCyBaHHS
cniocody 3.2 3a ymoBu f{0) = 0 mo36aBieHe JaHOTO
HEJIOJIKY.

OCKUTbKM 00YMCIIEHHS! BUKOHYIOTBCSI B CHCTEMI
3 JIOKaJIbHOKO IaM ATTIO, HEOOXITHO PO3IVISIHYTH
JIeKiJbKa CTpaTerii mo OOYHCIEHHIO HEOOXiTHUX
CepenHiX 3HaueHb. [Ipu 1bOMY OCHOBHHI BIUIMB
Mae (¢akTop (Ie-)IEeHTPaTI30BaHOCTI 30MpaHHs
cTaTUCTUKHA. OCKITBKUA PO3TIAIAETHCA OOUYNCITIO-
BaJlbHa CHUCTEMa 3 MOTEHIIHO HEOTHOPIIHUMHU
3B’SI3KaMH MDK BY3JIaMH, CEpeIHId dYac pi3HUII

tdiff MOKC CYTTE€BO BLAPISHATHUCA IJIA PI13HUX IIap

BY3JIIB I, j, TOMY JOIUILHO MPW BHU3HAYCHHI Yacy
3aTPUMKH Tepe]; Oe3rnocepeiHiM MoYaTKoM Iepe-
nadvl TaHWUX f; BpaxOBYBaTH JIUIIE Ti 3HAYCHHS, SIK1
BIJIMOBIAAIOTH TepefadyaM JaHUX MK TIEH XK ca-
MOIO TIapOI0 BY3JMiB. TakKuM YMHOM, KOKHUH BY30J1
Mae 30MpaTH 3HAYEHHs Iy A7 JaHUX, SKi Iepesa-
BaJIUCA 3 Ta HAa HBOTO, MPU IILOMY OOMIH ITUMU
JaHUMHU MK By3NlaMH He moTpioeH. OcraHHE H0-
3BOJISIE TAKOK 3MEHILIUTH Yac, 10 BUTPAYAETHCS Ha
poboTy iH(PACTPYKTypu JdaHOi CHUCTEMHU TOOTO
MEHIIMM YHMHOM HETaTHUBHO BIUIMHYTH Ha KO-
edilieHT eeKTUBHOCTI OOUUCIICHbD.
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IMinxin 4: iokniadenusn nepedaui 3 oyinKow 4a-
cy nepeoaui ma odoyucienv. JlaHuit miaxia nepen-
0ayae MOXKJIMBICTD BiIKJIQJCHHS MTOYATKY Mepenayi
JIaHWUX Ha TIEBHUH Yac td, aHajgoriyHo 10 miaxoay 3
i) tayx + ta, AKIO o0 1 > Lrgy
comm,k i

‘ tray ko iHak1e,

OJIHAaK Yac 3aTPUMKH Tepel 0e3MmocepeHbOI0 Tie-
penadero AaHuX € QYHKIIEH OI[IHEHOT TPUBAIOCTI
nepenavi Ta/abo oOUHCIeHb Ha BY3Ii, 3 SKOTO Tie-
penaroThes JaHi, Ta BY3Ji, Ha SKUW TEPEeIaroThCs
naHi. B ganoMy migxoni HEOOXITHO OIIHIOBATH
TPUBATICTh TIEpenayi Ta 4Yac, 4epe3 sSKUH MOxKe
BIOYTHUCSl TIepIlle 3BEpHEHHS 1O IEBHUX HaHHUX,
TaK SK TOYHI 3HAYEHHS HA MOMEHT INPHHHATTS
pIllICHHS] TPO BIAKIAJACHHS HEBIIOMi: 3alHUT Ha
3BEPHEHHS 1Ie HE HAMIWIIOB, Mepeaady MaHuX Iie
HE BUKOHAHO. ICHYe psii METOAIB, SIKi JO3BOJISIIOTH
OIIHUTH TieH vac [3,4], omHak HAHOUIBIIT TPOCTUM 3
HUX € 3aCTOCYBaHHs MOJIeNi 3 aOCTpakIisMu 3a/1a4,
mij3asaq Ta MoB’sI3aHUX 3 HUMHU JAHUX, 3aIpOIio-
HOBaHe B [5-7].

B miii Monem BBaXKaeThbCcsA, 10 CHCTEMA
po3B’si3ye neBHY 3anady 7y (TOOTO MOCHTITOBHICTH
OOUYHCTIOBAIBHUX i), Ky MOXXHa pO30MTH Ha
YaCTHHHU IS 1X TapajellbHOTO BUKOHAHHS, TPUY0-
My KO’KHA YaCTHHA MOKe OyTH po30WTa Ha MEHIIT
YaCTHMHH PEKypCHBHO. J[1s BH3HAYeHHs YacTUH
BBOJIUTHCS TIOHATTS MiJ3ajada z-ro Topsaky 7%,
KU XapakTepu3ye KUIbKICTh PEKYPCHBHUX PO3-
OUTTIB 0 OTpUMaHHS JaHoi mmia3anadi. Po30uTTs
mij3aaadi BUBHAYAE€THCS 32 IOTIOMOTOI0 oTepaTopa
split

split TZ(j"""‘> > {T(j....,k,i)},

(z+1)
: {J,-uk)
e (LNg), (1)
ae N((é+1;(> — KUIBKICTP TiI3a1a4, Ha siKi Oyia pos-
OuTa BUXiJHA Imia3agava T((ZJH;( ).

[TocnimoBHE 3aCTOCYBaHHS OnepaTopa po30OUTTS
JI0 TMiJ13a/1a4, MPEJCTABIICHUX Y BHUIJISII MHOXUHU
MOCIIJOBHOCTEH Nild, TPU3BOIUTE 10 (OPMYyBaHHS

(YLy2,y3,..)
TZ) ,

JOBKMHA $IKOi BHU3HAUYA€ TMOPSAOK Mig3agadi z =
diml", a KOXHUH [-THH eJeMEHT HOCIIJOBHOCTI
XapakTepuzye HOMeEp MiJ3ajgadi i-ro MopsaKy, 3
akoi  Oymo  OTpUMaHO  JaHy  Mmia3ajgady.
[MocnigoBHicTh " HA3UBAETHCSA MUIIXOM PO3OUTTSI.
Jns  BuxigHOl 3amaui, sKy s 30epexeHHS
CIIIJTLHOCTI MOYKHA BBaXKaTH Ti3a71a4et0 HYJIbOBO-
ro TMOpSAKY, M[UISIX PO30OUTTSI €  IyCTOI0
MOCITITOBHICTIO ( )

y KOXKHOI Imi13a7a4i MoCIIiI0BHOCTI [

Buxopucrtanas noaioHOi Moeni mporpaMyBaH-
HA JO03BOJISIE TIPH TPUHHATTI PIMIEHHS TIPO
BIIKIAZICHHS ~ Tlepefadi  JaHuX  pO3MJISIaTh
1H(}OopMaIio Mpo MOPSIOK Mig3amadi Ta MIITX Po3-
OUTTS, BUKOPUCTOBYIOUH SIKY MOXKHa (hOPMYITIOBa-
TH OIIIHKY 4Yacy BUKOHaHHS oO4mciieHb. Jls
OLIIHKMA Yacy BHUKOHAHHS Nepefayi JaHUX, MOXHa
BHKOPHUCTOBYBATH K oOcar iH(opmartii, o mepe-
JA€ThCd, TaK 1 OJU3BKICTh BIiANOBIAHUX IIISXIB
pPO30OUTTSI.

[Ipu 3acTocyBaHHI TaHOTO MiAX0Ty MOKHA PO3-
TJITHYTH JIeKiIbKa CIOCO0iB 0OYHMCIEHHS Yacy 3a-
TPUMKH TIepel Oe3MocepeHiM  BiAIpaBICHHIM
TaHUX.

Croci6 4.1. BukoHaty BiIKJIaaeHHS HA MaKCH-
MaJIbHO MOYJIMBUHN Yac MiHYC OI[IHEHHUH yac mepe-
nadi. st mboro HEOOX1THO OIIHUTH Yac mepenadi
MOTOYHUX JIAaHUX Ta 4Yac, y SKUH BinOydeTbcs 3a-
MUT Ha 1X BUKOpUCTaHHA. [IJIs OIIHKH Yacy 3amuTy
Ha BUKOPHCTAHHS TMEBHUX JIaHUX HEOOXITHO BU-
3HAYUTH Yac MOYATKy OOYHCIICHb, IO iX BUKOPHUC-
TOBYIOTh. B Mojeni 3 BUKOPUCTaHHSM IIiJ[3a7ad,
el 9ac Mo)ke OyTH OIIHEHUH SIK CyMa 4acy BHUKO-
HaHHS BCIX MiJ3ajad, 110 3HAXOMIThCS B 4ep3i Ie-
pel Ti€ro, 10 BUKOPUCTOBYE IIOTOYHI JMaHi Y tL.
[IpyyoMy yac BHKOHAHHS MiA3amadi Moxxke OyTH
OIliHEHWW SK (YHKIA dYacy BHUKOHAHHS BCIX
Mi3a1aq Ha bOMY BY3TIi 3 YpaxXyBaHHSM iX MUISAXY
pO30OUTTS
¢ = el e e T T2, L TY. Mo-
KHa BBaKaTH, IO YaC BHUKOHAHHS OOYHCIIECHB
MiJ13a/1a4 OJHAKOBOTO TMOPSAIKY MiAMOPSAKOBAHUN
HOpMaJIbHOMY po3moainy N(u, o’) 3a LEHTPAIbHOIO
TPAaHUYHOIO TEOPEMOIO, OCKUIBKH Ha HHOTO BILIU-
Ba€ BEJHMKAa KUIBKICTH ()aKTOpiB, /I MaTeMaTU4yHe
OUIKYBaHHS [ € 3BAXCHUM CepeaHIM apupMeTHd-
HUM

[z dppite

)

L

=1 dr,rl
CepeI[HBOKBaIIpaTHqu BIAXUIICHHA 0 € 3BAaXCHOIO
XapaKTEPUCTUKOIO

1 L
L
21=1 dr,rl =1

tgl — BIDOMHH Yac BHKOHAHHI OOYHCIIEHD
mig3anadi i3 MIIsIXoM PO30UTTS Fl; L — KIIBKICTB
mij3aaad, mo Oynu oOuYMCIeHl Ha TaHWH MOMEHT;
I' = (y;) — nusIX po30UTTA miA3agadi, 4ac BUKOHAH-
Hsl SIKOi OLIHIOETHCS; drp,— BarOBUH KOEDILIEHT,
10 OOYUCITIOETHCS 32 POPMYIIOL0

o= dppe (85 — )%
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min(dim'-dimI})

2.

§(vi—vi),
i=1

0 — (ynkmis [lipaka, b — xKoedimieHT po3raiy-
KeHHA 3aJjad  Ha Mia3anadi, ToOTO cepeaHs
KUIBKICTh  Tif3amad Ticias po30uttsa. Barora
¢GyHKLiA BpaxoBye TOW (hakT, M0 OIU3bKI 32 ILJIs-
XOM PO3MOAUTY TiJ3aJadl HAHOUIBII HMOBIPHO
MAarOTh OJMU3BKUN Yac BUKOHAHHS OOYMCIIEHBL IS
OinpmmocTi 3amad. [Ipu mpoMmy, SKIIO MOPIBHSIHHS
BUKOHYETHCS 3 MI33a49€0 MEHIIIOr0 MOPSIKY, il
yac pO3paxyHKIB HEOOXIAHO PpO3IIIUTH  Ha
BIJIMOBIHY KIUJIBKICTh MiA3aAad OUTHIIIOTO TMOPS/I-
Ky, a y BHUIIQJKy TOpPIBHSHHA 3 TiJ3aga4yeto
OUTBIIOTO TOPSAKY — MOMHOXHUTH Ha BIAMOBIIHY
KUIBKICTB TIiJ[33/1a4, 1110 BPaXOBYETHCS MOKA3HUKO-
BOIO (PYHKITi€IO KOE(DILlIEHTY PO3TaTy KEHHSI.

— pdimI—dimT
dl",r‘l =b L

]
req,k

6epeTbC$I AK CyMa BUIIAAKOBHUX 3HAYCHHA 3 HOPpMaA-

Omninka vacy 3anuty k-ro OJOKy naHuX t

JBHAM PO3MOLIOM Né (1,0) I BCiX TMia3aaad,
0 MarloTh OyTM BHKOHAaHI j-TMM BY3JOM. AHa-
JIOTIYHAM YHHOM BHU3HAYAETHCS HOPMAIBHHHA PO3-

. . . isj
IOMII JUI OLIHEHOI'0 Yacy Iepenadl JaHuX NT J
(1,0), 3a IKUM BUOUPAETHCS OIIHKA Yacy mepeaadi

JaHHX t;_” . Ilicns 4oro wac 3aTpUMKH TMOYATKY
nepeaadi JaHuX BU3HAYAETHCS SIK
ta = treqr — trp-

Tinomeza 8. BigkinageHHs Ha MaKCHMAallbHO
MO>KJIUBUH 4Yac 3 BUKOPHCTAHHSIM OIIHKH 4acy 3a
HOPMATBHUM PO3MOJLIOM MOXE 3MEHIIYBAaTH KO-
edimieHT eeKTUBHOCTI y BUITAJIKY 3aJ]1a4, 10 PO3-
OuBalOTHCSA Ha Mig3afadi 3 oOcsraMu OOYHCIICHB,
[0 MIAMOPSAKOBYIOTECS JIEIKOMY TEpPiOHIHOMY
3aKOHY.

Crnioci6 4.2 BukonyBaTu mepenady B CEpelvHi

: i j
MPOMIKKY [Lrqy ks Lregq i ]> TOOTO

J 4 j i )
i>j _Vbreqir ~ bray ko AKIWO Loy i > Lray i
commk i

t
trdyko iHakie.

[Ipu oMy OILIIHKA Yacy, y SKHH BiIOyIeThCs
3T HA BUKOPUCTAHHS TAHUX BUKOHYETHCS 3 BU-
KOPUCTAaHHSM HOPMAJIBHOTO PO3MOIITY aHAJIOTIYHO
JI0 TIOTIEPETHBOTO CIIOCO0Y.

T'inomesa 9. 3acTocyBaHHsI BiIAKJIAICHHS TIEepe-
madi JaHUX [0 CEPEeAMHU OI[IHEHOTO MPOMIKKY
OUYIKYyBaHHS JEMOHCTpy€ OUIbI 3HAYEHHS KO-
edimienTa e(eKTUBHOCTI, aHIK BIIKIAJACHHS Ha
MaKCHUMaJbHO MOXJIMBHA dYac Ui BHIIAJKIB, B
SKUX OCTaHHIM € ManoeeKTUBHUM  uepe3
HEPIBHOMIPHICTb 00CSTIB OOYUCIICHB.

Jlyis OimbI TOYHUX OI[IHOK Yacy MaiOyTHBOTO
3alUTy Ha BUKOPUCTAHHS JIaHUX Ta 4acy Iepenadi

JaHUX MDK BY3JIaMH, ICHY€ MOXIUBICTh B paMKax
JAHOTO TIIXOy BUKOPUCTATH Pi3HI HMOBIpPHICHI
Mozeni, 30kpema rpadosi. Kpim Toro, mist Bu3Ha-
YeHHsI MapaMeTpiB IIUX Mojesiell MO)KHa 3acTocCy-
BaTH IIMPOKO BUBYEHI HA JAHUA MOMEHT METOIU
MAIIMHHOTO HaB4YaHHA [8,9].

Cmig 3a3HaYnTH, IO IICIAS BUKOHAHHS OajaH-
CyBaHHsI HaBaHTaXEHHs a00 BIIMIHM YaCTUHH 00-
YUCJICHb, HEOOXITHO 3aHOBO PO3IJISTHYTH MOXK-
TUBICTh BIAKJIAICHHS JaHUX JUIsI 000X 3arporoHO-
BaHHMX CIOCO0IB, OCKUIBKHM OIlIHKA 4acy mepenadi
JaHUX Ta 4Yacy 3alHTy Ha iX BUKOPUCTAHHS MOTJa
3MIHUTHCS 4Yepe3 3MiHYy BY3Jia, Ha SIKOMY OyayTh
BUKOHYBATHCh OOYHCIICHHS.

BucHoBku

3anmpomnoHOBAaHO PSA MiAXOIIB J0 BU3HAYCHHS
yacy modvaTky mepenadi gaHux. Cepem HUX CIiJ
BIJ3HAYNTH JBa MIIXOIHU, IKi € BIANOBIIHO HYDKHIM
1 BepXHIM OOMEXKEHHSM Ha JOIUIbHI 3HAYCHHS
yacy TOYaTKy Tepenadi JaHuX: MepeaaBaTH JaHi
BiJJpa3y Mo rOTOBHOCTIi, TOOTO (paKTHYHO Ha BUKO-
HYBaTH BIJIKJIAQJICHHS, Ta TIEpeIaBaTH JaHl 3a 3aIlu-
TOM, TOOTO BiIKJIAJaTH Mepeaady Ha MAaKCUMaIIbLHO
MOXUTHMBUH TepMmiH. OOMEXeHHS 3HH3Yy € Ta-
paHTi€l0 30epeKeHHS KOPEKTHOCTI OOYHCIIEHB,
OCKIJIBKH JIaHi OyyTh MATOTOBaHI MEpeN iX mepe-
CWJIKOIO ISl BAKOPUCTAHHS, a BUX1]] 32 OOMEKCHHS
3BEpPXy  uepe3  HEOOXITHICTh  JIOJATKOBOTO
OYiIKYBaHHS MICJIS 3aMUTY HA BUKOPUCTAHHS JaHUX
BHOCHTH Y YaC BUKOHAHHS 3aTPUMKY, MiJ 9ac sSKOI
OOYHCIICHHS HE BUKOHYIOTBHCS, LIO B pe3yJbTarTi
3HIKYE Koe(DimieHT edeKTHBHOCTI. 3amporoHOBa-
HO TaKOX JIBa MiAXOAU 0 OUTBII THYYKOTO 00UKC-
JICHHS Yacy MOYaTKy nepeaadi JaHuX, OJUH 3 SKUX
0a3yeTbcs Ha CTATHUCTUYHIM 0OpoOIi momepenHix
3HAa4YCHb Yacy OYiKyBaHHs BBEICHHS Ta BHBCICHHS
Ta 00CSTiB mam’sTi M 4ac po3B’s3aHHS JaHOI 3a-
navi, a 1HIMMA — Ha WMOBIPHICHIM OIHIN dYacy
MIEPILIOTO 3aMUTY TaHUX Ta Yacy, HEOOXiTHOTO s
nepeaadi MuxX JaHUX MDK By3jgamu. B pamkax ko-
KHOTO 3 TIAXOMIB MOXe OyTH 3amporOHOBAHO
JEKUJIbKa PI3HUX CIOCOOIB BU3HAYEHHS HEBIIOMHX
BEJIMYMH, a cCaMe€ MOXKHA 3MIHIOBATH AJITOPUTMHU
CTAaTUCTUYHOI 0OpoOKM abo WMOBIpHICHI Mojemi
MPOTHO3YBaHHs. J{JIs1 OCTaHHIX HAMOLIBII MPOCTOIO
€ BUKOPUCTAaHHS MOJIEIl MpOorpaMyBaHHS, 110 Oa-
3YEThCS HA PO30OUTTI HA Mmija3anadi, sika SKICHO
BiIoOpakae 3amaul 3 BEJIHMKOI KUIBKICTIO JTaHHUX
1Tt 0OPOOKH.
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