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OLIEHKA NPOMNYCKHOW CNOCOBHOCTU rPYNMbl
BE3MUITIOTHbLIX JIETATEJNIbHbIX AMNMAPATOB lNPU
BbINOJIHEHUN 3AOAYN MOHUTOPWUHIA

B cmamve npednacaemcs pacuém nponycknoil cnocobHocmu uHgopmayuu, nocmynaiowen om zpynnsl
becnunomnuix remamenvuvlx annapamos (bI1JIA), evinonnAowux 3a0a4y MOHUMOPUH2A 3eMHOU NOBEPXHOCTHU.
Ilpeononazaemcsa, umo epynna BIIJIA  modcem  euinoamams — 3a0auy — MOHUMOPUHEA,  UCHONbL3VA
YeHmpanuzoeanHoe ynpasieHue 0 BbINOAHEHUs. OOHOU 3a0ayU 8 cOCmage Spynnul, MAaK U COBEPUIEHHO PA3HbLEe
3a0auu Kaxcovim unenom epynnvl. Obe 3a0ayu npumeHeHuss 2pynnvl OOJHCHbI Peuamscsi ¢ 00HO20 NYHKMA
ynpagnenusi. O0vém nepedasaemozo nomoxa ungopmayuu pacmém. I[lpunyun obpabomxu uHdOpMAYUOHHbIX
NOMOKO08 npednoiazaem HAIUYUe HAKONUMenbHo2o oygepa, 20e co30aémes ouepedb NOMOKA 0OCIYHCUBAEMOU
ungpopmayuu. J{na nonyueHus OCHOGHBIX PE3VIbIMAMO8 CYUECMEEeHHO UCNONb308AHbI MeopemuiecKie nooxoovl
aHanusa UHGOPMAYUOHHBIX cucmem ¢ ouepedamu. Hupopmayus codbupaemcs u nepeoaemcs Oanee O
obcayscusanua  cepgepom. [ amanuza nokazameneil KA4ecmea CcUcmemvbl OOCIYICUBAHUA  BbIOPANDL
NPONYCKHAA CNOCODHOCMb Kanana nepedayu u EMKOCmy HakonumenvHozo 6ygepa. Ocnosnoe donywjenue npu
ananuze NOOOOHBIX CUCHEM 3AKTIOUAEMC 8 MOM, YO NPONYCKHASA CHOCOOHOCHb UHPOPMAYUOHHOU CUCHIEMb
NOOYUHAENCA IKCHOHEHYUATLHOMY DACHpeOeneHuio 6X00HbIX Oanubix no 3axouy Ilyaccoma, umo e ecezoa
suinoansemca. B peanvnvix cumyayusx, o6pabomka 0aHHbIX 3AHUMAEN HEeKOMOpoe 8peMs, UMmo Npusooum K
nocaedeticmeuio. Iloomomy, umobvl pewiums 2my npodiemy Obll NpeodnodceH yuem nociedetcmsus 6 nomoke
obcaydcusanus. Dmo OKA3bI8AEMCs 603MONCHBIM, eCl OMKA3AMbCA OM IKCNOHEHYUATbHO20 PAChpedeneHus,
UHMEPBANIO8 MeNHCOY COOLIMUAMU HOMOKA OOCHYHCUBAHUA U 3AMEHUMb €20 NOMOKOM OpiaHea 6mopoco
nopsioka. JocmogepHocmy ROIYYEHHbIX OAHHBIX noomeepocoaemcs pacuémom no gopmyram I[lonsuexa-
Xunuuna. B cmamve npusooumcsa yucnosoii npumep pacuéma Ha 0CHOBAHUU 0O0UX HOOX0008.

Knroueswvie cnosa: cpynna BIIJIA; ucmounux ungopmayuu; nponyckHas cnocobHocmy; cepsep; 6ygep;
ouepeos; obcayrcusanie UHGOPMAYUOHHO20 NOMOKA.

COITIACOBAHHO, JELECHTPAIM30BAHO WM JKE€ BOBCE
OPUEHTUPOBAaHA Ha OJHOBPEMEHHOE BBIIIOJHEHUE
pasHbIX 3ama4. Takum oOpa3om, THUIOBas CTPYKTypa
TPYNIIOBOTO YIPaBJIEHUS POOOTU3UPOBAHHBIX CPEICTB

Berynienne
IHocranoBka npoodJeMbl. CoBpemeHHbIe
WCCIeZIOBaHMs B 00JIaCTH NPUMEHEHUS! OECTIMIIOTHBIX
JIeTaTeIbHBIX aNNapaToB OPHEHTHPOBAHBI Ha IOUCK

BO3MOYKHOCTEH KOJUIEKTHBHOTO HX HCIONb30BaHMs. JODKHA HMMETh €AMHBI IYIbT YIOPABICHUS C
Takue WCCIIEI0BAaHUSl B HACTOsIIEE BpeMs cenyac BO3MOXHOCTBHO IIOCTAaHOBKH 3aaa4 OTACJIIbHBIM
HallpaBJICHbI Ha 060p0HHyIO c(bepy’ NpeaynpexKIeHue CpeacTBamMm 158 0T06pa>KeHI/I$I nux ACATCIIBHOCTH.
u JIMKBUIAIUIO MOCJIEACTBUH TexHorenupx ~ CHCTEMA COOTBCTCTBCHHO NpeCTaBIIACT
katactpod M aBapui, a TaKKe MOryr ObiTh  KOMIIBIOTEPHYIO CUCTEMY, KoTopasd HMECT
VCTIONB30BAHBI JUTS TIOMCKOBBIX HIJIM TPAHCIOPTHBIX ~ COOCTBEHHOE HPOrpaMMHOC obecrieuenue,
3ana4. TapMOHU3UPYEMOE C CYIIECTBYIOIINMH

Bonpocst KOJUIEKTHBHOL'O JHCTAHIMOHHOTO  OTEPAIMOHHBIMM  cHCTeMaMH. PoGotusuposanHoe
yIpaBieHns MammHaMH  (poGoTamu) Bcex cep ~ CPEICTBO B CBOWO  ouepenh  00eCreuMBacTCs

JKU3HEAEATEIHPHOCTH YeJloBeKa (3eMilsl, BOJia, KOCMOC,
HelIpa 3€MJIM) HaxXOAATCS B TIOJIE 3PEHHs YYEHBIX
9KOHOMHYECKH Pa3BHUTBHIX T'OCYIAPCTB, @ €XETOIHBINH
pOCT KOJMYECTBa MyOMUKAlMid B MEPHUOTUIECKHX
OTCUYCCTBCHHBIX H3OAaHHUAX W H3JAHUAX OJMKHETO U
JNaTbHET0  3apyOexbs B JaHHOH  oOjactu
WCCIICIOBAaHUH, CBHIETEIBCTBYET OO0 aKTyaJbHOCTH
00CyXTaeMBIX BOTIPOCOB.

AHanu3 NocJaeTHUX HcclIeIOBAaHU u
nyOaukanmi. 3ajnada Juis TPyNNbl JUCTAHIIMOHHO
YIPaBISIEMBIX POOOTU3UPOBAHHBIX CPEJCTB CTaBHUTCS
OIIepaTopoM, KOTOpasi MOXET OBITh BBINOJHEHA

CPEICTBAaMU CBSI3U, OPUCHTUPOBAHMS W HABUralluy,
UCIIOJHUTEJIbHbIMU ycTpolicTBaMu. IIpennonaraercs,
YTO MporpamMMmHoe obecrieueHne OyneT B COCTOSIHUH
o0ecreunTh XapakTePUCTHKH TOYHOCTH M BPEMEHH
BBIIIOJIHEHUS IIOCTaBJICHHBIX IPYIIIIE 3a1a4.

B cnydae [eneHTpamM30BaHHOTO YNPAaBICHUS
CHCTeMa YIpPaBICHHS POOOTH3MPOBAHHBIM CPEICTBOM
JIOJDKHA CTPOMTBCSA KaK CHCTEMAa C DJIEMEHTaMU
HUCKYCCTBEHHOI'0 MHTEJLIEKTA, I103BOJISAIONIAs CTaBUTh
3a7a4y COOCTBEHHBIM HCIIOJHUTENBHBIM OpraHaM |
KOHTPOJIMPOBaTh €e BbINONHEHHE. OTCroza Clemyer,
YTO KaXIbId DJIEMEHT TIpyNmnbl JOJDKEH MMETh
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HEPapXUYECKYyl0 CHUCTEMY YIPABJICHHUS, COCTOAIIYIO,
KaKk MHHHMYM, U3 [BYX YPOBHEH yIpaBlCHHUS.
BepxHuii ypoBeHb OTBEUAET 32 MPUHATHE PEIICHUN Ha
BBINIOJIHGHHE 33/1a4, a HWKHHH YpOBEHb, B CBOIO
oyepeib, OTBEYAET 33 KAYeCTBO BBIOIHIEMbIX 33/1a4.

CyIecTBYIOT ONPEACIICHHBIE OTIHYHSA B YCIOBUIX
NPUMEHEHUS BO3AYLIHBIX W Ha3eMHBIX AarIaparos,
KOTOpBIE 3aKJII0YAIOTCS B YIIPABISIEMOCTH M CIIOCO0ax
JOCTaBKH POOOTH3UPOBAHHBIX CPEACTB B IYHKT
Ha3HAUYCHUsI, MOJIE3HON HATPY3KH ammapara, a Takke
KOHTPOJIS 33 MX JaTbHEUIIUMH JSHCTBUSIMH.

O6paboTKa [JaHHBIX MPUHHUMAECMBIX OT TPYIIIBI
BIIVTA Mo)xeT mnpoBOAUTBCS HA OCHOBE TEOpUU
MaccoBOTO OOCITY)KHBaHHUS, OCHOBHBIC IIOJIOKEHHUS
KOTOpOi#i m3oxensl B [1]. B 3apybexHoit mureparype
[2-6] nmammas 3amava wW3BecTHAa KakK  3ajada
obcimy>xuBaHUs ouepesneil. XapaKTepHOH MOCTaHOBKOH
IUISL aHAJIM3a TOH 3a1aun sBJsieTcs e€ mpecTaBiIeHne
B BHJAE Tak Ha3piBaeMoll HoTauuu Kengemna [2], B
KOTOpOW yKa3bIBa€TCsS paclpeAeieHHs 3alpocoB M
00CITy)KMBaHHs, a TaKXKe KOJIMYECTBO HMCIOJB3YEMBIX
cepBepoB. TunoBas 3ajgaya, Koraa IHOTOK 3asBOK U
o0cCITy)KMBaHHs OJHHM CEPBEPOM pacIpeAeseHbl 10
3akoHy [lyaccona, mpeacrasiena B [3].

PaccmoTpeHne — peanpHOl  cUTyaluu — IIpH
oOCITy)XMBaHHM TOTOKAa JAHHBIX Oa3mpyercsa Ha
dopmynax Ilomsuexa-XWHYMHA, NPEACTABICHHBIX B
[7, 8]. OnmHako, perieHue 3agaun 0OpabOTKU JAHHBIX,
NOCTYMAMUX OT N-UCTOYHHKOB B HCCICIyeMOU
auTepaType He OOHAapyXKEeHO W  MpeACTaBIseT
Hay4HbI UHTEpPEC.

Henb crarbu. Ha ocHOBaHuM mpencraBieHUd O
pabote rpymmsl BIIJIA, mepenaromieii uHbopMalimio
Ha cepBep, chOpMyNIMpOBAaTH W PEHIUTH 3aaady
00pabOTKM  OJHHUM  CepBepoM  HMH(GOPMAIIHIO,
NOCTYMAMIIYI0 OT N-UCTOYHUKOB IIPH HAIMYUU
Oydepa, roe cobmpaercs uHpOpMAanusi, TOTOBas K
00paboTKe, a TakXe OLCHUTh OCHOBHBIC ITOKa3aTeNn
KauecTBa CHCTEMbI OOCIY)XHBaHHS M IPEIJIOXKHUTh
MOAXO0J K OLICHKE EMKOCTH HaKOMUTENbHOro Oydepa.

H310:keHHE OCHOBHOIO MmarTrepuaJja

HCCJICI0BaAHUA
ITocraHnoBKa 3aja4u. Nmeem CUCTEMY,
cocrosmyrd u3 | HCTOYHMKOB  WH(OpMaLuH,

HepeaoUx cepBepy MH(OPMALUIO MPOU3BOJIBHBIM
ob6pazom (puc. 1). Kaxnaplii HCTOUHUK TPEACTABISIET
IIpUeMo-Tiepeiatolee yCTPOHCTBO, TAE INepeaaronee
YCTPOMCTBO NepeaaeT JaHHbIe, a IPUEMHUK T0IydaeT
CHUTHaNbl TOTOBHOCTM W KOHLA IIpHeMa JaHHBIX.
[Tonesnast wHoOpManus mpencTaBiIsSeT HEKOTOPBIN
070K MapKuUpOBaHHBIX JaHHBIX. [Ipomecc mnpuema
JIAaHHBIX U OTIIPABKU NOATBEPIKICHUS Oy/ieM Ha3bIBaTh
oOcimyxuBaHueM. MHdopmanus  cobupaercs U
nepesaeTcsl Jaiee Uil OOCIY)KUBaHUS CEPBEPOM.
CepBep mnpuHHMaeT WHOOPMAIMIO U HAIpaBISET
UCTOYHHMKY TIOATBEPXKJICHHE O IOJIYYECHHH U
oOciyXuBaHWM JaHHBIX. JlaHHBIE Ha cepBep OT
OJIHOTO MCTOYHHUKA ITOCTYHAIOT ¢ MHTEHCHBHOCTHIO A,
a MHTEHCHBHOCTB ITOTOKA 3aBOK OT BCEX MCTOYHHMKOB
A=nA. Kaxnpli WCTOYHUK  OOCITY)KUBAeTcs C
MHTCHCUBHOCTBIO |l TAKOH, 9TO AF£LL.

CepBep OOCITYXMBAaeT WCTOYHHKH B TOPSIKE
oduepeny OJHOBPEMEHHO BCE HCTOYHHKH, IO3TOMY
JIaHHBIC BBICTPAWBAIOTCSI B HEKOTOpOM  Oydepe,
HaXOSIIEMCS Ha CTOpOHE cepsepa, B
MOCJIEI0BATENILHOCTh, KOTOPYIO OOBIYHO Ha3BIBAIOT
ouepenplo, TII€ OHH OXHIAIOT OOCITy)XHBaHHS,
KOTOpOE€ B CpeJHEM 3aHMMaeT MHTEepBal  |N.
MakcumanabHOE€ 4YHCIIO JaHHBIX, KOTOPBIE MOTYT
HaxoAuThcs B ouepenu N, ompenensier pasmep
Oydepa. [anHple B ouepeau OOCITYKHBAIOTCS B
MOPSIIKE TOCTYIUICHHS, T.€. MEPBBIH NPHUXOASIINI
6ok oOcmyxuBaercsi mepsbiM (Metox FIFO). Ora
OJHOKaHAJbHAas CHCTEMa MAacCOBOTO OOCITYKUBaHUS
(CMO) 3aMKHYTOTO THIIa C N YACIOM COCTOSHHH.

CraBuTcst 3aJada HAWTH Takue IapaMeTpsl
cUCTeMBI ~ 0e3  moTepp  WHPOpPMAamIud B B
MPEATNON0KEHHH O ITyaCCOHOBCKOM pAacHpeleICHUN
MOCTYIUICHUS W 00CIyXHBaHUS 0JIOKOB WHPOPMALINH,
9T0  COOTBETCTBYeT Moaeom M/M/1 [2], wu
MPOU3BOJILHOM MOTOKE 00CITY)KUBAHUSI.

Pemenue. PaccmoTpuM 3aady 00 n-MCTOYHHKAX.
BBeném creayroime COCTOSHHS: So — HCTOYHHUKH
TOTOBBI K Iepejiadye MHPOpPMaHU, S1 — IPOUCXOAUT
nepenada MHGOPMAMK OT 1-TO MCTOYHHKA, Sp — /Ba
WCTOYHMKA TIepefaloT WH(popManmio, OOWH W3 HHX
00CITyKHBaeTCsl CEpBEPOM, a HHPOPMALHS OT BTOPOTO
3arpyxaercsi B Oy¢ep; Sp — Bce HCTOUHHUKH NEPEAI0T
nHopmanuio, OOWMH OOCITY)XHBAaeTcs, M €CTh
nHpOpManus, KOTopas HaXoaAuTcs B Oydepe.

[Mockonbpky uHOpManusi MOCTYHAaeT OT BceX
WUCTOYHHMKOB OJHOBPEMEHHO, TO IIOTOK 3asBOK Ha
oOcimyXuBaHHE COCTaBIsIeT A, a oOCIyXuBaHHE
MPONUCXOJUT C HMHTEHCHBHOCTBIO M. Torma cucrema

YpaBHEHUM (1) JUIsL IPUHATON CXEMBI
(YyHKIIMOHMPOBAHUE CUCTEMBI IMEET BH]]
P1 =1pPpo,
2
P2 =n(n—1)p“py,
@

pn = n'pnp0:

-1
Po =[1+np+...+n!p“} .

BeposiTHOCTH KaXI0ro M3 COCTOSIHUN HaXOAATCS
pemeHneM cucteMmbl ypaBHeHuit (1). Ilpunsatsie
nokazaTenan 3(P(EeKTHBHOCTH pacCUNTHIBAIOTCS Ha
OCHOBaHUU 3TUX peuieHuil. IIpuHuMas Bo BHUMaHuUe,
YTO BCE 3asBKH, HE YUHUTHIBasi BpeMs OOCITyXHBaHUS,
OynyT, B KOHEYHOM cuére, 00CIy)KEHHBIMH, TO Oy/ieM
CUNTATh OTHOCHTEJIFHYIO IIPOIYCKHYIO CIOCOOHOCTB
cucteMsl paBHOH 1. Torma abcoMOTHYIO MIPOIYCKHYIO
CIOCOOHOCTH MOXKHO OILIGHHTH II0 BEPOSTHOCTH
3aHATOCTHU CEepBEpa ¢ y4ETOM MHTEHCHBHOCTH CEpBepa
L., TO ECTh

A=u(l-po) O]

OnpegenyM  cpelHEE  UYUCIO  HCTOYHHKOB,
nHopManus OT KOTOPBIX HAXOAWUTCS B CHCTEMHOM
Oydepe, Kak BeIWYMHY, KOTOpas OTIMYACTCS OT

06III€FO qucjiia HE O6CJ'Iy>KCHHI)IX HCTOYHHUKOB WHeO6

Ha KOJIHMYCCTBO TC€X HCTOYHHKOB, I/IH(bOpMaI_H/IH

KOTOpBIX 0OpabarbiBaeTcs W g .
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YUucno  HUCTOYHHUKOB,  HE
KaTeropuio OOCITYXEHHBIX W

nornagaronmux B

HeoG » HAXOIHUTCSA Kak

MOTOK MH(OPMAIMH, COOTBETCTBYIOLIMN aOCOIIOTHOM
HPOIYCKHOU CLIOCOOHOCTH, T.€. U3 PaBEHCTBA

1Q

(n _WHCOG)}\’ = (1_ pO)Pl (3)

bydep nannbix

v

Cepsep

Puc. 1. CTpykrypa cucTeMsbl 00CIYKHBAHHUSA ¢ OAHUM CEpBePOM

Yucmoo =HE O6CHy)K€HHBIX HUCTOYHHUKOB WHeOG nus3

(3) paBHO
(1-po)
Wheos =N -0 (4)
Y
Yuciao HCTOYHUKOB W5, MHQOpManus OT

KOTOPBIX 00CITy>KUBAeTCs PaBHO
W5 =1-pp. (5)
Torpa 4mMciI0 UCTOYHUKOB, HHPOPMAIHA KOTOPBIX
HaxonuTcs B Oydepe, onpenensercs GopMynoit

d-po)
Woyg =N =02 —(1—pg) =
0 p (6)
=n—(@1-po)A+1/p).
ITokazarenu 3aHATOCTU u IIPOITyCKHOMI

crocoOHoCTH (2) — (6) pacCUUTHIBAIOTCS, ToJIaras, 4YTo
BBITIOJTHSIOTCST YCIIOBHSA IJISL ITyaCCOHOBCKOTO ITOTOKA
COOBITHI{, @ IMEHHO OPAMHAPHOCTH, CTAIIHOHAPHOCTH
Y OTCYTCTBUSI NOCIEACHCTBUS B IOTOKE AaHHBIX [1, 3].

B peampHOCTH TpeOOBaHWE TOCICACHCTBUS HE
BEITIONTHSACTCA. BO3HHKAaeT HEOOXOOUMOCTh ydéTa
Majoro HWHTEpBala BPEMEHH T MEXKAYy COCEIHUMHU
HHTEpBaaMH o0CITy)KUBaHMUS, HEO0XOUMOTO
MIPUBEJICHNE B COCTOSIHHME TOTOBHOCTH K OUYEPETHOMY
00CITY)KUBAaHUIO  CBUACTENLCTBYET O  HAIMYUU
OTPaHUUEHHOTO TMOCJIEEHCTBUS B TOTOKE JaHHBIX
(cm., Hanpumep, [4, m. 19.5]). CocTosiHUS crCTEMbI HE
MpUBSI3aHbl K HOMEPY HWCTOYHHUKA, OMPENEISIFOTCS
TOJBKO TOTOBHOCTBIO  TepeaaTh  HUHGPOPMAIIHIO,
MOSTOMY JJIsl CepBepa OIMHAKOBO PABHOLICHHEI.
YuuTeIBasg OTpaHUYCHHBIN XapaKTep IMOcieneHCTBHS,
nMeeM moTok coowiTuil Ilanema [1, ¢. 206], a cucrema
MPECTABISIET CHCTEMY MACCOBOTO OOCITY>KUBaHHSA C
OKUJTaHUEM.

[IpenmonoxwuM, dYTO HaHHBIA TOTOK IONy4eH
MPOCEUBAHUEM TMPOCTEHINEr0 MOTOKa, B KOTOPOM
WHTEpBaNl BpeMeHH T MeXIy COCeTHUMH COOBITUSIMU
Oymer CcOCTOSATh W3 2-X MOAMHTEPBAIOB: OTpE3Ka
BpEMEHN TIOCTyIUIeHHss Ti1 W Malloro HWHTEepBasa
nocneaeicTeus t. [NIOTHOCTH pacnpesesieHust IoToKa
00CITy’)XKMBaHUSI TOJYMHSETCA 3aKOHYy OpiaHra 2-ro
MOpsIKa U orpenesseTcs popmymnoi

fo(t) =p’te™, )
e pu=Tg -

WHTCHCHUBHOCTb IIOTOKa

0o0CITy)XKMBaHUsI 3asBOK, a OCHOBHBIC ITapaMeTphl
pacnpeneseHus, B COOTBETCTBUHM ¢ [2], UMEIOT BUJL

2 2 2
Mg == Dpy=—, o =— (8
H 18 u
OHI/ICLIBaeMbIﬁ IIOTOK OTHOCHUTCA K Knaccy
HeMapKOBCKI/IX cnyqaﬁme HpOHeCCOB, H03TOMy

cocTaBieHne IuU(QepeHINATbHBIX YPAaBHEHUH s
omucaHusd  (YHKIMOHHUPOBAHMS  CHUCTEMBI  HE
MIPEACTABISIETCS] BO3MOXKHBIM. TpajuIMOHHO aHamu3
CHCTEMBI MAaCCOBOTO OOCITy>KHBAHUSI HEMapKOBCKOTO
TUIIAa  CBOAWTCS K  paclIMpeHuto  (a3oBOro
MIPOCTPAHCTBA COCTOSIHUI. MeTon mpuMEHseTcs A
OTPaHMYEHHOT0 YHUCJIa IICEBAOCOCTOSIHUM, B cIydae N-
HCTOYHHUKOB  YHCJIO  TICEBJIOCOCTOSIHUH  MOXKET
OKa3aTbCsi  3HAUUTENBHBIM, 4YTO  YBEIHMYHUBACT
BBIUHCIIUTENBHYIO CIOKHOCTD 3aa4H.

IIpousBeneM OIEHKY MNapaMeTpoB CHCTEMBI C
nucnonp3oBanueM (opmyn Ilomsuexa-XuaumHa [1].
Beeném  mMepy  cimydalHOCTH — AnsS TOTOKa
00CIy»XKMBaHMs B BUEe KOA(GPHULIUEHT BapHALUU V

c
v=—2& ©)

M(2)
3HadeHHss KoToporo O ®w 1  COOTBETCTBYIOT
peryimsipHomMy  (HecilydalHOMY) U MpOCTeUlemMy

NOTOKY JaHHBIX. Torja cpemHee 4YMCIIO AAaHHBIX T,
HaXOJSIIUXCSI B OUEPENU, U CPEAHEE BpEMS OKUJaHUS
B OUepenn 1, BBIPAKAIOTCS GOpMyIaMu

2 2
Woy :M, (10)
o 2(1-p)
2 2
f, =20 1)
2A(1-p)
rme p — KOdDOHUIMEHT 3arpy3Kd  CHCTEMBI,

YKa3bIBAIONINM CpeiHee YHCIO0 OOCTYKEHHBIX 3asiBOK
B IIOTOKE 3a cpelxHee BpeMsi OOCIy)KHMBaHHS, T. €.
p=A/p.

IIpumep. PaccmoTtpum CHCTEMY BIUIA,
COCTOAIIYI0 M3 TPEX ammapaTroB, KOTOpPas MPOBOIUT
MOHHTOPHHT BO3IYITHOTO IPOCTPAHCTBA B TEUEHHUE 2
yacoB. CeaHC CBS3U C CEPBEPOM KaKJOr0 UCTOYHHKA
mpoucxoaur  kaxkaele 20  muHyTr.  MHTepBan
OoOCITy’)KMBaHHMS ~ KaXKAOTO  ammapara  3aHHMaeT
npubmsutensHo 10 muHYT. OUCHHM IMOKa3aTelu
MPOIYCKHOW CIIOCOOHOCTH CHCTEMBI W OIICHUM
TpeboBaHus K Oydepy, coduparomeMy UHPOPMAIIIO
i oOcmykuBaHMA. J[mg  3aJaHHBIX  MCXOJHBIX
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IaHHBIX HUMEEM A=3,

cootBeTcTBUH C (1)

2 37!
pO:[1+3.0,5+3~2~(0,5) +3!.(o,5)] ~0,21.

n=3, p=6, p=0,5. B

AOcouoTHas IPOIyCKHas CIOCOOHOCTh cepBepa B
COOTBETCTBUH C (2)
A=6(1-0,21)=4,74.
Cpennee grciio He 00CITyKEHHBIX ammapatoB 110 (4)

5 (1-021)

Weo6 0.5

=1,42.

Pasmep Oydepa nomkeH OBITH COIVIACOBAH C
BEITUIHHOM (6)

Weyg =3-(1-0,21)(1+2) =0,63.

Ilpn  mepexome  BpeMeHH  OOCIY)KUBAaHHS
pacupeneneHueM OpiaHra 2-TO TOpsAOKa C C
mapamerpamu m=0,33, ©=0,24, v=0,72 noxydaem
Hy Oydepa ¢ yI€TOM MMoCIIeAeUCTBISI IO popmyIre
(10)

0,52(1+0,72%)
Weyo =T 500,15
AHau3 MONYy4YeHHBIX LUQpP IO3BOJISIET CHENATH

BBIBOJ, 4YTO y4éT mocieaeiicTBus — ocnabiseT
TpeboBaHUs K 00BEMY Oydepa.

=0,38.
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B cmammi npononyemuca pospaxyrnox nponycknoi cnpomosicnocmi inghopmayii, uwjo Haoxooums 6i0 epynu
besninomnux nimanvuux anapamie (BIIJIA), wo euxonylomsv 3a80aHHA MOHIMOPUHSY 3eMHOI NOBEpPXHi.
IHepeobauacmocsa, wo epyna BIIVIA mooice eukomyeamu 3a80aHHA MOHIMOPUHZY, BUKOPUCHOBYIOUU
yeHmpanizosame Ynpaeiints 01 BUKOHAHHS 00HO20 3A80AHHS 8 CKIA0i epynu, max i abcontomHo pisHi 3a80aHHS
KodicHUM unenom epynu. Ob6udsea 3a60aHHS 3ACMOCY8AHHA SPYNU NOBUHHI SUPIUIYBAMUCA 3 OOHO2O0 NYHKMY
ynpaeninns. Obcse nepedarnozo nomoky ingopmayii 3pocmac. Ilpunyun ob6podKu iHpopmayiunux nomoxise
nepedbavac HAABHICMb HAKONUYYBANLHO20 Oypepa, Oe Cmopremvcs uepea NOMOKY iHgopmayii, wo
obcyeosyemocs. [l ompuMaHHs OCHOBHUX Pe3yIbmamie Cymmeso 6UKOPUCMAHI MeopemuyHi nioxoou, o
3ACMOoCo8yIombca 0N AHANIZY8AHHA  IH@oOpmayiiHux cucmem 3 yepeamu. Ingopmayia 36upacmoca i
nepedacmuvcsi 0ani 051 00CIY208Y8aHHs cep8epoM. JIIsi aHanizy NOKA3HUKIE AKOCmI cucmemu 00C1y208y8aHHs.
00pami NPonyCcKHa 30amHiCmb KaHaty nepeoadi i EMHICMb HaKonuyysanvhoco oygepa. Ocrhosne donyujenHs npu
aHanizi nodiOHUX cucmem NOAA2AE 6 MOMY, WO NPONYCKHA 30amHuicmb  IH@opmayitinoi cucmemu
nionopsaoKo8yEMbCsl eKCNOHEHYIATbHUM PO3N0OLIOM BXIOHUX Oanux 3a 3axonom Ilyaccona, wo me 3a8xcou
BUKOHYEMbCA. Y peanvHux cumyayisax, 06pooka Oanux 3aumae 0eakull 4ac, wo npuzeooums 00 nicasdii. Tomy,
woob supiwumu yio npobremy OY10 3aNPONOHOBAHO BPAXYEAHHA RICAAOII 6 nomoyi obcnyeogysanHa. Lle
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BUABTIAEMBCS MOJCIUBUM, AKWO GIOMOGUMUCS BI0 eKCHOHEHYIANbHO20 PO3NOOILYy THMEP8anie Midxc nodiamu
nomoky 06c¢ny208ysants i 3aminumu tiozo nomoxom Epnanea opyeoco nopsaoky. /locmogipuicms ompumanux
0aHux niOMeEepo€CyEmMbCs po3paxynkom sa gopmynramu Ilonaueka-Xunuuna. B cmammi nagooumovcs uuciosul
NPUKIAO PO3PAXYHKY HA OCHOBL 000X Ni0xX00is.

Knwuosi cnosa: zpyna BIIJIA, Oxcepeno inghopmayii, nponyckna 30amuicme, cepsep, 06ygep, uepea,
00c1y208y8anHs iIHPOPMAYILHO20 NOMOKY .

UNMANNED AIR VEHICLES GROUP CAPACITY ESTIMATION DURING MONITORING
MISSION

Dmytro P. Kucherov (Doctor of Technical Sciences, Senior Research Fellow)
Andrii M. Kozub (Candidate of Technical Sciences, Senior Research Fellow)
National Aviation University, Kyiv, Ukraine
National Defence University of Ukraine named after lvan Cherniakhovsky, Kyiv, Ukraine

In this paper is considered the calculation of capacity information which comes from an unmanned
aircraft vehicles group (UAVSs) performing the task of monitoring the ground environment. It is assumed that a
group of UAVs can perform the task of monitoring in concert with centralized control or completely different
tasks each member of the group. Both versions with UAVs must used from one control point. The capacity of
received packets of information is increases. Principle of processing information packets in one presupposes a
buffer store, where the information is built in the queue. For the main results are used essentially theoretical
approaches used for analysis of information systems with queues. To analyze the capacity of selected indicators
of absolute and relative bandwidth server data processing and bit volume of buffer storage. The main
assumption, which proposed for typical calculating bandwidth assumes an exponential distribution input data by
Poisson law. In real situations, data processing takes some time, which leads to aftereffect. Therefore, to solve
this problem and proposed to carry out accounting aftereffect in the flow of services. A special feature is the
calculation of accounting aftereffect in the information that it was possible, if we abandon the exponential
distribution of intervals between events, and to replace it with a second-order flow Erlang. Adequacy of
calculations confirmed estimates that given by the formulas Poliacek-Khinchin. The article provides a numerical
example of the calculation based on both approaches.

Keywords: UAV group; information source; data capacity; server; buffer; queue; information service
flow.
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