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AHorauisi. Po3Butok Texnonoriii i3 BupoOHuurBa BITIA (0e3ninoTHUX JIITANbHUX amapaTiB), KPiM eKCIUTyaTalliiHMX,
MPAaBOBUX Ta KOMEPLIMHUX pillleHb, NOTpeOye CTaHAapTH3allii METOAIB KOHTPOIIO SIK JUIS Ha3eMHHUX KOMIUIEKCIB, Tak 1 JUIs
niTanbHUX anapariB Ta miardopm. IHTepHer-rirantu Google, Facebook mporsroM HOBroro 4acy migTpUMYKOTH CTapTamu i3
PO3BUTKY OE3MIIOTHUX JIITAJIIBHUX anapaTiB 1 Pi3HUX c(ep BUKOPUCTAHHS — BiJ| IIOCTABKM TOBApiB (BiJ NOIITH 1O MiLM) 10
CTBOPEHHSI JIITAIBHUX IUIATGOPM Ul 3a0€3MEeUEHHs IHTEPHETOM PEriOHIB, & HEMOXJIMBO PO3TAIIYBATH HA3eMHI UM HA/BOJHI
craHmii.

301IbIIEHHS KUIBKOCTI JIITAIBHUX amapatiB noTpedye IOIIyKy METO/IB aBTOHOMHOI HaBirauii, cioco0iB yTBOPEHHs IpyIl
Ta MepexX. ToMy MUTaHHA BIIPOBA/DKCHHS HOBUX METO/IIB KEPYBAHHS € AKTYaJIbHUM.

Kuouosi cioBa: BIUIA; crangapTusanis;MeToIu KepyBaHHs; aHai3 Ha(ii{HOCTI.

Abstract. In addition to operational, legal and commercial solutions, the development of UAV (unmanned aerial vehicle)
production technologies requires the standardization of control methods for both ground-based systems of aircrafts and platforms.
Internet giants such as Google and Facebook continue to support the development of drone start-ups for various fields of use, from
the delivery of goods (from mail to pizza) to the creation of flying platforms to provide the Internet in regions where it is
impossible to locate ground or surface stations. Increasing the number of planes requires searching for autonomous navigation
methods, methods of the group. Therefore, the issue of introducing new management methods is very important.

Worldwide, robots are being built to create unmanned aerial systems as backbone elements of UAVs [1, 2, 3]. The priority
is given to the information systems, the task of which is to monitor the surrounding space, the cost of which is much lower in
comparison with piloted equipment.

UAVs designed for the implementation of the monitoring task, the peculiarity of which should be provided in the
development of unmanned aerial systems. As a consequence, it is necessary to use specialized techniques for their creation and use
for each type of UAV.

In order to implement the tasks set, it is necessary to develop the theoretical basis for the creation and use of unmanned
aerial systems, which will ensure decision-making in the design and the effective use of these tasks and ensure their development.
The development of such a theory is conditioned by the separation of modern unmanned aerial systems into a separate type of
unmanned aerial vehicle.

The main tasks of the UAVs include monitoring of surface, atmosphere and infrastructure objects, retransmission of radio
signals, delivery and delivery of orders.

One of the decisive advantages of using unmanned aerial vehicles is that they are more (than manned flying vehicles) that
meet the criterion of cost-effectiveness and pose a risk to the lives of pilots. UAV-based complexes have low operating costs as
compared to manned aeronautical equipment [4], due to the lack of costs for flight crew training [5]. Unmanned aerial complexes
have only inherent properties, namely: use in case of impossibility of using manned aviation; lack of infrastructure, the threat of
chemical, bacteriological and radioactive contamination.

Unmanned aerial vehicles, including unmanned aerial vehicles, unmanned aerial, offshore and submarine stations, have
great prospects for creating a smart city or a country network.

The purpose of this work is to study the analysis of UAV control methods and their metrological support.

Key words: UAV; Standardization; Control methods; Reliability analysis.

MOTPIOHO  3aCTOCOBYBaTH  CIICIliali30BaHi
OO X CTBOPEHHS i BUKOPHCTAHHSI.

Beryn METOUKU

VY BCchOMY CBITI IIPOBOISITHCS POOOTH MIONO yTBO-
peHHsI OE3MiJIOTHUX aBialliiHUX KOMIUICKCIB SIK CHCTe-
MoyTBoproBanbHUX enemenTiB BITJIA [1-3]. IIpiopurer
3aJIMIIA€ThCS 32 IHPOpMAaLiHUM KOMILIEKCaMH, 3aB/IaH-
HSIM SIKHX € MOHITOPHHI HaBKOJHUIIHBOTO CEPEIOBHIIA,
cO0IBapTICTh SKUX ICTOTHO HIXKYA MOPIBHAHO i3 IIi-
JIOTOBAHOIO TEXHIKOIO.

BIUUTA npusHaueHi mjisi peainizaimii 3aBiaHb i3
MOHITOPUHTY, OCOOJIMBOCTI SIKMX HEOOXimHO 3abe3-
MIEYUTH TiJ 4Yac Po3poOSicHHS OC3MIOTHUX aBialliiHUX
KOMILIEKCiB. BHacminok uporo mis kokHoro tuiry BITJIA

Jlna peanizaliii mocTaplIeHHX 3aBOaHb HEOOXiTHO
PO3POOHTH TEOPETHYHI OCHOBU CTBOPEHHS 1 3aCTOCYBAHHS
OE3MMTOTHUX aBialliifHUX KOMIDIEKCIB, M0 3abe3reyarhb
TIPOEKTYBAHHS, CTAINH IX PO3BHTOK Ta €(EKTUBHE BUKO-
pucranHs. Po3BUTOK Takoi Teopii 3yMOBJICHHI BHALICHHIM
Cy4acHUX OE3IIOTHHX aBialllfHUX KOMIUIEKCIB y OKpEMHIt
THIT KEPOBAHMX OE3IIIOTHUX araparib.

Jlo oCHOBHMX 3aBHaHb, IO BUpimywTh BILJIA,
HaJIe)KaTh: MOHITOPUHI TIOBEpXHi, aTMocdepu, 00’€KTiB
iHQPACTPYKTYpHU; PETPAHCIALIS PaTiOCUTHATIB; IOCTa-
YaHHS Ta BUJaBaHHS 3aMOBJICHb.
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Onwniero 31 chep 3actocyBanHs BITJIA BBakaroTh
KOHTPOJIb 33 CTAaHOM IMAJIMBHO-EHEPTETUYIHOTO KOMILIEK-
CY, €KOJIOTIYHUI MOHITOPUHT Ta MiATPUMKY ITiJl 4ac mpo-
BEJICHHSI PTYBAIBHHUX OIEpalliif, KOHTPOIb 1 aBTEHTH-
¢ikalis MOPYUIHUKIB Y pa3i BUHUKHEHHS KOHQIIKTHHX
CHUTYalliif, TOIIYK 1 BUSIBJICHHS TPAaHCIIOPTHUX 3aco0iB,
IO 3a3HAIOTH aBapiil, a y CIJIBCHKOMY TOCIIOAAPCTBI —
CIIOCTEPEKEHHsI 32 CTaHOM 3€MENBHUX YTi/ib, CHCTEMY
3B’SI3KY, pETPAHCIIAIINHI BY3JIM Ta HABITaIliiHI CHCTEMU.

OpnHi€to i3 BUpIIANBHUX IEpeBar BUKOPUCTAHHS
0e3miJIOTHOI aBiallii € Te, IO BOHA OLIbIle, HDXK ITiJIO-
TOBaHi JITaJbHI amapartd, BiJIOBiJa€e KpuUTepito “Bap-
TiCTb—€(DEKTHBHICTE” 1 HE CTBOPIOE PHU3HKY IJIS YKHUTTS
minoriB. BapricTe ekcruryararii KOMIUIEKCY Ha OCHOBI
BITJIA w4epe3 BiACYTHICTH BUTpPaT Ha IiJIrOTOBKY
JILOTHOTO CKJIaAy [5] HU3bKa MOPIBHSHO i3 MJIOTOBAHOO
aBialiiiHOI0 TexHiKoo [4]. besminorHuM aBianiitHuM
KOMILIEKCaM IpUTaMaHHi crerudiyHi XapaKTepHCTHKH,
o nependayaroTh 1X 3aCTOCYBaHHS, SIKIIO HEMOKIUBO
BUKOPUCTaTH IMiJIOTOBaHy aBialilo; BiACYyTHS iH(]pa-
CTPYKTYpH, iICHY€E 3arpo3a XiMiuHOro, 0aKTepionoriyHOro
1 paZlloaKTUBHOTO 3apa)KEeHHSI.

BesmninorHi komIuiekcn (0€3MiJOTHI JIiTaNbHI ana-
paru, Oe3MmiIOTHI Ha3eMHi, MOPCHKI Ta IiJBOIHI CTAHIIii)
BB2)XAIOTh MEPCIEKTUBHUMU JUII CTBOPEHHS MeEpex
“pO3yMHHUX” MICT UM KpaTHH.

HenoJgiku

IMutanns Hagiramii BITJIA € nyxe BaKIMBHM
3aBIAHHAM JJIs CydacHOi Oe3MiJIoTHOI aBiarlii. Bukopuc-
TaHHS JIEBUX CHUCTEM TeoNoKalii MOoXe CIHPOCTUTH Ie
3aBIaHHA, aje He Moxe ioro po3s’s3atu. Ilpoctuii
MPUKIIA]: HU3bKHUI PiBEHb CUTHAJY BiJl CYITyTHUKA Yepe3
3a0yIiBIIIO y MICTI Yepe3 Ba)KKi IMOrOJHI YMOBHU UM iHIII
3aBagu. [lorpeOye BHpINICHHS 3aBIaHHSA KepyBaHHS
TpyNoIo amapariB, 60 cucreMa “ofuH MPUCTPIH — OIUH
mioT” BXKE MaBHO HeakTyajdbHa. Ilocrae HeoOXimHICTH
BUKOPUCTaHHSA 1HTepQelCciB CIiIKyBaHHS ‘‘MallliHa—
MammHa” (m2m — machine-to-machine), croco6iB yTBo-
pCHHS MHOXHH arapariB 3a TaKUMH KPHUTEPisIMH, SIK
HAJIOXKHICTh IO THITYy TPHCTPOIB, CIIIBHICTh BUKOHAHHS
3aBJaHb, 3arajbHa aBialiiina Oesmnexka. He BusHaueni i
CHoci0 HarpoMa/KeHHs JaHUX PO HABKOJMUIIHE cepe-
JIOBUILIE 1 aJITOPUTM NPUAHATTS PillIeHb.

Meta poboTu

Metoro poOOTH € aHANITHYHE JOCHIIKCHHS
MeroniB kepyBaHHs bBIIJIA, wmerponoriuHoro 3abes-
MeveHHs Ta (OPMYBaHHS pEKOMEHIAlli#l momo  ix
YIOCKOHAJICHHS Y CKJIQJHUX HaBIrallifHUX yMOBaXx.

1. OuinoBaHHS ONEPATUBHOCTI
oocayropyBanHsi BIIJIA

[lix yac BHUKOHAHHS CKJIAJHHUX 3aBJaHb BUHHKAE
HEOOX1THICTh BUKOPHCTOBYBATH TPYIH JPOHIB, IS Ke-
pyBaHHS SIKUMH 3aCTOCOBYIOTH CTal[lOHapHI Ta MOOLIBHI
nyHktn kKepyBanHs (IIK) six HazemHOro, Tak i MOBIT-

psHOro OasyBaHHsI. HeoOXimHO pPO3POOMTH METOAUKY
BU3HAYEHHS ONTHUMAaJIbHOI KigpkocTi BITJIA N, sxoro
Kepye oIuH oneparop. Taky cMCTEMy MOXXHA TOJATH Y
BHIUIAI ITYHKTY KEPYBaHHs 3 OIEPaToOpoOM, KU 00CITy-
roBye BITJIA, 110, CBO€IO Uueproro, HaNpaBIAIOTh 3asSBKU
Ha oOcnyroByBaHHs. OTXe, MU OTPUMYEMO 3aMKHEHY
CHCTEMY MacoBOTr'0 OOCITyrOBYBaHHS 3 IyacCOHIBCHKHM
ITOTOKOM 3asBOK (puc. 1), 10 BIAMOBIZAE MPOIECY
MapxkoBa i3 Oe3nepepBHUM YacoM i JTUCKPETHOIO MHO-
JKUHOIO CTaHiB.

UYepra
00CITyroByBaHHs

Oneparop
K

Paniokanamu
BITJIA — TIK

Paniokananu
TTIK— BITJIA

—{BILiA 24—

°
°
°
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Puc. 1. Cmpyxmypna cxema
nynkmy xepyeanns BII/IA

Figure 1. Structural scheme
of UAV control station

Ha puc. 2 nokaszano rpad 3B’s13Ky CTaHiB.
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Figure 2. Status graph
MaremMaTHYHA MOJENb CKIAJa€ThCs 13 00 €KTIB,

BIUIA i, nei = (I,_N), [0 MepedyBalTh y MONBOTI H

BUKOpHUCTOBYIOTh pamiokaHan BITJIA-TIK ans nepena-
BaHHS 3allUTIB, 13 SKHX CKJIAJA€ThCsA depra o0CIyro-
BYBaHHs, J€ HAaKOIMYYIOTHCS 3allUTH 1O OIeparopa
MyHKTY KepyBaHHs. OmnepaTtop BHKOPHUCTOBYE pasio-
kanan [IK-BIIJIA g1 mepenaBaHHs — ITOBiOMIICHB
BIUJTA. Otxe, oTpuMyeMO MHOXXUHY cTaHiB Bin E(0)no
E(j), B axkux moxe nepeOyBaTu cucrema. Bumaaky j=0
BiAMOBimae BiAcyTHiCTh 3amutiB Bim BIUIA, a — j=N
o3Havae mpuxia 3anutiB Bix ycix BIUIA # yrBOpeHHs
yepru 3 N—/ 3anuTiB.

Big xoxxnaoro BITJIA HagXxoguTh IOTIK 3aIIUTIB A,
SKi 00CIyroBye orepaTop 3 iHTeHCHBHiCTIO L. [lpu-
Wimemo, o BxigHi 3amutu BITJIA omHoTwHi, W 1HTEH-
CHBHICTh OOCIYrOBYBaHHSI HE 3aJIeKUTh BiJl KiJIbKOCTI
3as1BOK y Uep3i.
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JluHamiky 3MiHM HMOBipHOCTEH 115t rpady cTaHiB
(puc. 2) MOXKHa ONKMCaTH CHCTEMOIO AuepeHIiaIbHuX
piBusiHE KonMoroposa:

po= —NAp,(t)+ Nip,()

(D

p= (N =DA+@)p, )+ (N =i+ DAp () + pp (0. =TN

pN = —upyO)+ipy (1)
3amaeMo TOYATKOBI YMOBH JJIsl MOMEHTY dYacy
=0, XOn¥ BiJICyTHI 3alUTU Ha 00CITYTOBYBaHHS: P

P0)=1.p(0)=0, i = (L N). @

Oynkuis p;(f) onmcye mporec peayKiii 3amuTiB i
Mae 3aJJ0BOJIbHATHU JOJAaTKOBY YMOBY:

ZP,-(I)JE 0, A3)

sIKa BUBOAUTHCS 13 po3B’si3ky 3amadi Komm (1), (2) i
BKa3ye Ha Te, 1[0 CUCTEMa MOXe IepedyBaTu B OHOMY 31

craHiB E;, i = (l, N ) y JOBIJbHHH MOMEHT dacy.

CucremMa, 10 OMUCYETHCS MaTEMAaTHYHO MozesuTo (1)—

(3), sBIIsIE COOOKO HEBCTAHOBJICHHM PEXHMM, a BUIAJIOK,

KonM Bei moximui p,(1)=01 limp,(¢)= p;,i=(0,N), Bu-
[—0

3HAYa€ CTALlOHAPHHUHN PEIKUM.

BuBenemo MmaremaTHyHy MOAENdb ISl CTallio-
HapHOro pexxumy i3 piBHsAHb (1) Ta (3), BUKOHABIIH
saminy p,(t) Ha p;.i=(0,N).

Taka Momenp TMOKa3ye BCTAaHOBJICHI 3HAYCHHS
iiMoBipHOCTEl p; y BUIIIAM QOpMYI:

P =npp,.p, =ilp'p;, 4)

A .
ne p=— — KoeQillieHT 3aBaHTaXCHHS CHCTEMH, a
u

HMOBIpHICTE p, OMUCYETHCS GOPMYIIOHO:
po=(1+Np+N(N-1)p°+...+N!p")". (%)
Bupasu (4), (5) BU3HaYaroTh CTaH CUCTEMH TPYIH

BIUIA, mo 3Ha4yHWii yac mepeOyBalOTh y IOBITpi, H

cucrema omeparop I[IK — BIUUIA y cramionapaomy

pexumi. 3ampornoHOBaHa MOAEIb HOTPeOye YHCIOBOTO
po3p’sizanns Qopmyn (1)—(3) 3 ypaxyBaHHSIM CTaTHC-

TUYHHUX 3HAa4€Hb IHTEHCHBHOCTI |l 1 IOTOKY 3aIHTiB A.

BaxnmBUM € BU3HA4YEHHs Yacy Mepexony cucteMu 1’ 1o

Ny

CTaliOHAPHOTO PEXUMY Ta HOro MiHIMi3allis 3 METO
MEPEXOyY 10 CTaHAapTHOrO peskumy (4)—(5).

s maremartmuHa Mozenb He mnepenbadae HasB-
HICTh IIOMUJIOK 3 OOKY OIeparopa BiJIMOB CHCTEM 001aI-
HaHHS, [0 MPHU3BOIUTH O MOBTOPHUX il 31 CTOPOHH
omeparopa. Jlis  CTalliOHApHOIO PEXUMY MOKHA
BUKOPUCTOBYBaTH HasiBHI CHCTEMHU MacOBOTO OOCIyro-
ByBaHHI 3 “HOMHIKaMH~ Ta “MIBUAKUM HPUHHATTIM
pimenns”. Hexaii koxHy 3asBky Bin BITJIA moBHicTO
obciyroye omnepatop 1K i3 imoBipHicTIO 0<g<].

Bu3HaunMo 3HaYeHHS MHMOBIPHOCTI O€3MOMMII-
koBoro oociyroByBaHHsi BITJIA B 3aranbHOMY BUIAIKY,
BUKOPUCTOBYIOUM TEOpEMY JIOAaBaHHsS HMOBIpHOCTEH
BHITAJKOBHX CYMiCHUX O

q = qonep +q6,p,an - qonepxqﬁ,p,an > (6)

€ Qoep HMOBIPHICT 0€3[IOMHJIKOBOTO PillICHHS

omeparopa ;,,, — WMOBIPHICTb BiJICYTHOCTi BiJIMOB

cucTeM OONafHaHHA 1iJ 4ac oOMiHy maHuMu 3 BITJIA.
Koxna 13 3asBok 3 HMoOBipHicTIO (/-g), MO He Oyna
0o0poOrnieHa, MoTpamuisie A0 4eprd i 30UIbIlye HaBaH-
Ta)XKEHHS Ha CHCTEMY.

Ha puc. 3 Hagano rpad craHiB it CUCTEMH i3
“noMusKamMu’.

Y pa3i BHHHKHEHHS TIOMWJIOK Yy CHCTeMI
IHTEHCHBHICTh OOCITyTOBYBaHHS 3asBOK 3MEHIITYETHCS Ha
BeuuuHy ¢. JIns Takoi cucremu y Bupasax (1), (4), (5)
MOTpIOHO Tapamerp u 3aMiHMTH Ha ¢u. BuHukae
HEeOoOXiZHICTh MIBUALIE TpuiMaru pimenHs. Oneparop
[IK nounHae mpamroBaTM Ha “MIBUAKE NPUHHATTA
pimenHs”. Sk HaciilOK, 3pOCTAIOTh 1HTEHCHUBHICTb
00CITyroByBaHHS 3asBOK 4 1 HMOBIPHICT A BUHHUKHEHHS
MIOMHJIKOBHX pileHs oneparopa ITK.

[Ipuiimemo, 1o omepatop obciyroye J BITJIA.
BBenemo QyHKuii iHTEHCHBHOCTI OOCIYroBYBaHHS 3as-
BOK w(J) 1 WMOBIpHICTD NPHUHHATTA MOMHIKOBOTO
pimenHst g(J) 3 ypaxyBanHsMm J 3asBok y uep3i. Tomi
IHTCHCUBHICTh OOCIIYTOBYBaHHS PO3paxoByeMo 3a (op-
MYJIOIO:

()= p(J)g(J),J = (0,IN -1), 7

110 SIBJISE COO0K0 (PYHKINFO TUCKPETHOrO apryMmeHTa J.

I'pad 3B’s3ky craniB obcimyropyBanus BJIIIA B
yMOBax “UIBHJKOTO MPUHHATTS PilIEHHS” 1 TTOMUIKOBUX
Iii oneparopa 300paKeHO Ha puc. 4.

WN-DA_ ..

Ey E
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Puc. 3. I'pagp cmanie ons cucmemu 3 “nomunxamu”

Figure 3. Status graph for the system with “errors”
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Figure 4. The graph of states in the conditions of “rush decision making”
and incorrect actions of the operator
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Bukonaemo 3minm (4), (5), ypaxoBywouHm BHUpa3
g p(J):

— A{ JE—
J)==2—,J=(0,IN-1),
p(J)) o) ( )

B pe3yiabTaTri 4oro OTPUMYEMO TaKi 3HA4YEeHHsS MMoO-
IpHICHHX CTaHIB CTalliOHAPHOTO PEKUMY Ey, ..., Ey
— N(N-D-(N-i+D)A' —
’ ()
- [ NN ]
ne py=|l+=——++=——= .
u(0) p(0)--- (N =1)
Oyuknii u(J) i q(J) € MOHOTOHHUMH 13 IHCK-
PETHUM apryMeHTOM. 3HaYCHHS ((J) Pi3KO 3pOCTAIOTH, a
q(J) cnamaroTh y pasi yepr Ha oOcimyroByBaHHs J. 3a
Manux 3HaueHb N (YHKLIT MOXHA TOAAaTH JiHIHHUMU
3aJIeKHOCTIMH.
BpaxoByroun pesynsraTh aHanmily, MO)KHa BU3Ha-
YUTH TaKi XapaKTepUCTUKH cuctemu omeparop I[TK —
BIUIA mns cranioHapHOro pexxumy (pyHKIN OHYBaHHSI:
— ¥iMoBipHicT TOrO, 1O oneparop [IK 3aitHsTHil
00CITYyTOBYBaHHSM 3asIBKH:

02

I)jal?u, :l_pn5 (8)
— a0CONIOTHA MPOITYCKHA 3aTHICTh CUCTEMU:
A=(1-py)u, )

— cepenns KimbKicTh BITJIA, mo moBuHHI 00CITy-

TOBYBATUCH Y HOTO'-IHI/Iﬁ MOMCHT:
— 1—
w=N-—F (10)
p

— cepenns aomkuHa yepru BITJIA Ha obcmyro-
BYBaHHS:

7:N—(1_p0)(1+p), (11)
p
— Koe(ilieHT OuiKyBaHHS HA OOCITYTOBYBaHHS:
J
K==, 12
N (12)

IMokaznuku edexrunocti (8)—(12) 3 ypaxy-
BaHHIM mapamerpiB N, A Ta iHTeHCHUBHOCTEH 1 1 wu(J),

J=(0,IN-1) po3paxoByrOTh [l ABOX
(YHKIIIOHYBaHHSI CUCTEMH, a came JJIsi Oe3[TOMMIIKOBOI
poboru omneparopa (., =1 1 06e3BiIMOBHOI poOOTH

KaHally IIK — BIUIA qﬁ,p,an

HEHHS TIOMUIIOK 3 OOKy oreparopa, NPHUHATTSA 3 HOro
OOKY MOCHIIIHUX 1 TOMY NOMHJIKOBHX DillleHb, TPH3BO-
JIITH JI0 3pOCTAaHHSI YePry 0OCIIyrOBYBaHHS 3aITUTIB.

3a 3minHOro 3Ha4yeHHs Kimbkocti BIUIA (12) Bak-
JIMBUH pO3paxyHOK koedimienta K, a uisi BUKOHAHHS aHa-
JITHYHHUX PO3PAXyHKIB OaykaHO BUKOPHUCTOBYBATH (DiKCOBaHE
3Ha4YeHHs IapameTpa A 1 3MiHIOBaTH 3HaYeHHsI apaMeTpiB N
1 4 IIIOMO JTBOX PEXKMMIB (DYHKITIOHYBAHHS CUCTEMH.

BapiaHTiB

=1, a TakoX y pa3i BUHHUK-

Bucnoeku

Jlns BUKOHAHHS 3aBJaHb 13 3a0€3MCUYCHHS CIIO-
CTepeKeHHs Ta s e(heKTUBHOI KOOPANHALI PyXy TpaHC-
MOPTHUX 3aco0iB, MiABUILNEHHS piBHs Oe€3IeKu 1 cras-
JlapTU3allii aBTOpH 3aIpoINOHYBaId MaTeMaTUIHy MOJIENb

kepyBaHHs rpynoto BITJIA sk st cucrem 0e3 IIOMUIIOK,
TaK 1 JyIs CUCTEM 3 TIOMUIIKaMu (3 OOKy ormeparopa abo/i
cucremu kepyBanHs BITJIA). 111 monenp nmependayae asa
OCHOBHI pexuMu kepyBaHHs rpynoro BILUIA i nae 3mory
BU3HAYUTU OCHOBHI xapakrepuctuku cuctemu [TK-BITJIA
Ta, SIK HACTIJOK, — KUIBKICTh OIEpaTopiB Uil KepyBaHHS
HUMU. BHUKOpuCTaHHS METOJiB MaTeMaTUYHOI CTATHCTHKU
i 3aco0iB iHTeNekTyadpbHOro ympaeninas BIIJIA, a came
3aCTOCYBaHHS OCOOJNMBHX BHIIB MEPEX 13 YACOBOIO CaMO-
OpraHizalli€lo, BUMarae 3aly4eHHs CHeliaJlbHUX METOJIB
PO3paxyHKy YHCEIBHOCTI MEPCOHAITY Ta OOCIYrOBYBaHUX
aBiaIliiHUX TPyIL.

IMoasika

ABTOPH  BUCIIOBIIOIOTh  BASYHICTH KOJEKTHUBY
kadenpu iHGOPMAIIHHO-BUMIPIOBAILHUX  TEXHOJOTIH
HaunionansHoro yHiBepcutery “JIpBiBChKa MOJITEXHIKa”,
VYkpaiHa, 3a HaJlaHy JOMOMOTY Ta BCEMIpHE CIIPHUSHHS Y
MiATOTOBII CTATTi.
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