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1. Beryn SIKIME HeMOKJIHBI a00 HeOesneuni. 3 HACTAHHAM emo-

Mera iMiTaniliHOro MOZENIOBaHHS NONATAE y Bix-
TBODEHHI MOBENIHKY OCTiKyBaHOI CHCTeMM Ha OCHOBi
pesyJIbTATIB aHaJIi3y Haf6ibII CYyTTEBUX B3AEMO3B'A3KIB
Mix 1i esementamu. ImiTaniiine Mofe IOBAHHS T03BOJISE
iMiTyBaTu noseainky cucremu B gaci. MoxkHa imiTyBaTn
NOBEAIHKY NEBHMX OG'EKTiB, peasbHi eKCIEPUMEHTH 3

XM TIEPCOHANBEUX KOMIT'IOTEPIB BHPOGHHUITBO CKIAAHUX
i yHikaJIpHUX BUPOOGIB, K IIPABMIJIO, CYIPOBOAKYETHCA
KOMTT'IOTEPHUM TPUBMMIDHUM iMITaIlifHUM MOJeNIOBAH-
Ham [1].

Imitanifinuit xapaxrep nocaipxkenns nepesbauae na-
sABHIiCTB J0TiKO- 260 MOTIKO-MaTeMaTHYHUX MOgenel, mo
OIUCYIOTH POIIEC, AKUN BUBYAETHCA,

Boeriosi-Erponedc

A FHUPHE TIEPEOERF TeRHoaor

Bsenenns npormoctuynoi indopmanii, mo gopisaioe
TPUBAIOCTI POGOTH CHCTEMH, € OLHUM 3 OCHOBHUX YHHHU-
kiB edexTuBHOTO ynpasminHi. Bennuuna minimaasHoro
BUMEPe/KeHHA indopmaii € 10CTaTHBOI YMOBOW edek-
THBHOTO YTPABJiHHS JIMIIE 32 BiACYTHOCTI 3aTPUMKH B
nepepobui indopmanii yeepeauni cucremu ympasainms.

Ilpu imitanifinoMy MozenoBauHi AuHaMivHi Tponecu
of'exry miaminsioThCS TMponecamu, imiroBanumu B ab-
CTpaKTHiM MOZeJ, aJte 3 J0TPUMAHHSIM OCHOBHUX [1PABMJI
(pexumis, anroputmis) dynkuionysanns opurinana. B
mporeci imMitanii dikcyorses nesni nozii i cranu a6o Bu-
MipIOIOTBCS BUXI/HI /il 110 SIKMX 0GUMCIIOIThCS XapaKTe-
PMCTHKY SKOCTI QYHKIIOHYBAHHS CUCTEMHU.

3 PO3BHTKOM Cy4YacHOI TEXHIKH OTPUMAJO MIHPOKE
BUKOPUCTaHHS iMiTaniitHux Mogeseit inpopmaniiaux cu-
cTeM abo CUCTeM MacoBOrO O6CIYTOBYBAHHS, ¥ 3B'3KY i3
CKJIAHICTIO 06pO6KU peasbiol cucremu.

Imitaniitne MOZIeTIOBaHHS LO3BOJISE POSI/ISAAATH IIPO-
nec, mo BiAGYBAOTBCS B CHCTEMI, IPAKTUYHO Ha Oyab-
siKoMy piBHi seTanisanii. ¥V imitaniiiaiit Mogesni MoxHa
peaisyBaTH NPaKTHYHO GyIb-SKUil aJrOPUTM yIpas-
JtinckKol AisnbHOCTI abo nosexinkyu cucremu. Kpim Toro,
Mofem, AKi JOMyCKAOTh AOCHIKEHHS AHATITHIHUMUI
METONaMH, TAKOX MOXYTh anajiisyBaTucs iMiTamiftnumu
MeTozaMu. Bee 11e ey KuTh NPUYKHOIO TOTO, IO iMiTamin-
Hi METOZM MOZEJTIOBAHHS B JAHHUM Yac CTAITH OCHOBHUME
MeTOZaMH ZOC/TiZKEHH ST CKIAAHUX CUCTEM.

2. Ananis JiTepaTypHuX JaHHX

VY [2, 3] imirauiiiHe MoAe/OBAHHS DOBIIALAETHC
SIK OAMH 3 HAHGibII MOMNPEHUX METOAIB AOCHIKEHHS
omepaiiit i nporuoadysanns. 3rigno 3 gocaigxenuam [4],
I TEXHOJIOTis MOZIETIOBAHHS CKIAJIHUX CHCTEM 3aiiMae
JIpyTe Miclle TicAs MATeMaTHUHOTO NMPOrpaMyBaHHSA i
JIO3BOJISIE MPOBOAUTH NPOTHO3M HA OCHOBI OTPUMAHMX
JAHUX BiJ MOZei, He 3adinaoyu eMuipuyHi gani.

OnHuM 3 Hal6ibII HOIMPEHUX METOAIB iMiTanitHOTO
MO/IEJIIOBAHHS TI0 TIPaBy BBAXKAETHCSH AUCKPETHO-TIOA-
ieuit MeTox [5 — 7], B OCHOBI SIKOTO JIEKWUTH KOHIEMIList
3asBok. Ictopumuno meit miaxix cxoauts go JIkeddpi
Topuony, sxuit pospo6us Moy GPSS. 3riano [8, 9], Bxu-
BaHHs MoBM GPSS jouinbHO, K0/ 3asBKU B CUCTEMI €
TACHBHUMMU €JIEMEHTAMH, IIPH HbOMY YacC BiJl yacy 3 HUMH
BiAOyBaIOTHCS EBHI MOALL, SIKi IPUBOASTH A0 3MiHU CTa-
HiB cucTemu. Bee 1ie miATBEPAXKYE NOMIMBHICTS BUKOPH-
CTaHH# JIAHOTO MiAXOY /s iMiTani#HOTO MOJIeTIOBaAHH S
CHCTEM MACOBOTO 06C/IyTOBYBAIHS.

ToMy 3ycuIsi po3poGHUKIB TpOrpaMHuX 32c0o6iB iMi-
Tanii HanpasJieni, 3 oAHOro GOKy, Ha CTBOPEHHs Clielia-
JIi30BaHMX MOB i CHCTEM, IPU3HAYEHUX /IS CHPOMIEHHS
mporecy cTBopenHs Mozenei [7 — 9]. 3 inmoro 6oky, B
airepatypi [10, 11] mocuTh YacTo HarojOmyETHCS TOM
axT, Mo BXUBAHHS YHIBEPCATBHUX MOB MPOrpaMyBaH-
HS TO3BOJISIE JOC/i ANUKOBL fo0uTHCs Oiibmoi rryuKocTi
npu po3pobi, Bifmanui i BUnpoOyBaHHi MoAeI, 4UM I1pH
BUKOPHCTaHHI crenianisoBanux MoB i cepegosuiy. Takox
B gaHuit vac GPSS BigcyTHi cydacHi iHTepaKTUBHI Tex-
HOJTOTii.

To6To Ha MoBi GPSS 10CTATHBO CKITA/THO MPEACTABUTH
npouecy 06pobky ganux Ha pisui anropurmis. Kpim Toro,
MOJEJIb IPEICTABIISIE COBOK MPOrpaMy, a TOMy He Ma€ rpa-
tiunoi iHTepupeTanii, MO YCKIAAHIOE IPONEC PO3POOKHE

Moz, 3HUKYE HAOYHICTH Ta OGMEKYE BUKOPUCTAHHS
TIPOTHOCTHYHHUX METOAIB.

3rinno [11, 12] mporrosyBaHHs Ha OCHOBI iHTeNEKTY-
ambHoi cuctemu fuzzy logic, mo 6asyioTscs Ha BUSHAUEHH]
JIHTBICTUYHUX 3MIHHUX, OPIEHTOBAH] HA By3bKE BKMBAH-
ust, To6To fnst KOxKHOT cucTemu noTPiGHuUi cBiil yHikanb-
Hui naGip sMiHHuX (sKuii, 323BUYAll, BaXKKO BUSHAYUTH),
o Ge3nocepeHbO BIUIKBAE HA AKICTh IPOTHO3YBAHHSL.

HeobxiaHo TakoX Bif3HAYMTH, 1O BUKOPUCTAMHI
crenianizoBaHMX MOB MOJENIOBAHHS He J03BOJISE iHTE-
TpyBaTH iMiTamiliny Mozesb B peasbiy inpopMariiny
cucremy [13]. A ue me pas roBOpuTh Ha KOPUCTH BHKO-
PUCTAHHS KJACUYHMX MOB TIDOrpaMyBaHHs i inausiny-
aMBHOTO TiAXoAy mpu MogemoBanni. Tomy 3aBmanHs B
poapobui imMiTanifHuX MoAesell 3 BUKODUCTAHHAM ILPO-
THOCTHYHUX METOJIB 30CTAEThCA i 0CI BIAKPATUM, IO
CTABUTD TEPesl ABTOPOM 3aBAAHHS IPOTHO3YBAHNS CTANY
KOHKPETHO BU3HAUEHOI CHCTEMH, 3 UiTKUMHM XapaKTepu-
cTukamu i mapamerpamu ii po6oru (mopsaxom dopmy-
BaHHS YePru 3aIUTIB, BUKOHAHHS KOMaHJ, pearyBaHui
Ha neBHi Hoxil).

3. Mera i 3amaui

Indopmaniitai Mozeni cucrem Macosoro ofciyrosy-
BaHHA MPU3HAYEH] JJIsi 6ATaTOPA3OBOIO IPOBEJEHHS e~
AKOI OHOTUIIHOI eleMeHTAPHOI omepanii, sIky HasuBaOTh
omepanieo o6cayropysanns. ToMy XapakTepHOO PUCOIO
MacoBOro OBCIyrOBYBaHHS € HAasABHICTh HOTOKY OAHO-
PiAHUX noAiH, SKi 323HAIOTH OOCAYIOBY BAHHIO B IIOPSLAKY
4epru.

3aBAAHHAM TAHOTO AOCTI/KEHHS € BUSHAYEHHS Maii-
GyTHiX CTaHiB TaKMX MOAIH 32 AOMOMOTOIO HPOrPECHBHOL
dyHKIii, 3 BUKOPUCTAHHSIM IIPOTHOCTUYHUX METO/IB Ta
3HaHb PO MUHY CTAHY CHCTEMH.

st pocsruennst MeTy HeoOXiTHO BUSHAUMTH CTDYK-
TYDY CHCTeMMU i npaBuJia 0OCIYrOBYBaHHS, 2 TAKOK 110~
Ka3HUKM SKOCTi 06C/IyroByBaHIsA, TO6TO AedKi ucaoBi
TIOKA3HUKM, 32 3HAYCHHSAMHU SKHUX MOXKHa Oyi0 6 cyauTn
1po AKicTh QYHKIIOHYBaHHS MOCTiZXYBAHOI cucTeMu
MacoBoro obcayroByBamms [14].

b, TaicEe

4. Monens i 3
yepr KH AHHX 06’ eKTaMHu y

Tak sik Mu 6y/IEMO PO3TIISAATH CUCTEMY, TOBOIKEHHSI
sikoi 6y/ie 3MiHIOBATHCS THIIE B 3a/[aHi MOMEHTH Yacy, TO
AaHa Mozenb € puckpernon. Cucrema 3MIHIOETbCS IPU
3aBeplIeHH] O[ePXKAHHS I0TOKY AAHUX Bij 06'€KTa ynpas-
ainds. B iHmux BUMafKax y cCHCTeMi HiYOTO CyTTEBOTO (3
TIOTJIAAY IMITALIHOrO MOZAETIOBAHHS) HE BiZOYBAETHCS.
115 nozis Gyne BiAGyBaTHCS B AMCKPETHI MOMEHTH Yacy.

Sk i Bei imiTaniiini Mones, 3 AMCKPETHUMHU TOAISTMHA,
Jana MOJAEJb ONIKMCYE CHTYyalilo i3 ueproiw, y sIKy npu-
GyBaioTh NOTOKM AAHUX Bix 0G'€KTiB ynpaBiiHHs Hepen
1n06yz0BoI0 Moz iHdopManiiHoi cucTeMu.

Orxe B rosoBHii cicremi ynpasiinus (CCY) MoxyTs
HaZXOAUTH IBa BU/IM TIOTOKY TAHWX: BiZUTOBI /i Ha 3aMUTH
# Pe3yIbTaTV BUKOHAHHS OTepaniii 3a po3KIaioM.

Bsaxaetbcst, 1o Bignosiai na sanuty Big [CY saBxuu
MalOTh NPIOPUTET NepPes Pe3y/IbTaTaMi BUKOHAHHS ONe-
paiit 33 po3KIaIOM.
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PosrisHyTa CHCTeMa CKJIAJAEThes 3 OAHiel wepru i
N pobounx cranuiit (N o6'exris ynpasrinss B indopma-
uitinii cucremi). Yepra safjana mocsizoBHICTIO 06pO6KYI
0G'eKTiB yIpaBIiHHS Ha TOYATKOBUX MPIOPUTETAX, AKi 06~
YHECJIOIOTHCS BUXOAMTH 3 TapaMeTPiB po6OuNX CTaHIiH.

VY aificHOCTI MM TOUHO MAEMO JIMINE ABI NOAITL: HAAXOMH-
keHHs Komasau Big TCY # BUKOHAHHS JaHOT KOMaH 4 HA
cTaHuii 3 00’eKTOM YITPaBJIiHHSA 3 HACTYTIHOIO BiANOBIAKI0
(puc. 1).

Jani B puckpetHiit imitaniiniit Mogeni Moxe BHKO-
PUCTOBYBATHCS OZHA TOAIs (koMaHAa a0 BiAMOBIAb) A5
060X THIIB NOTOKY JAHUX, IPOCTO HPUIMCYIOUM NOAIL
aTpulyT, iK1l BKA3YE HA TUII IOTOKY, y HAIIOMY BUIAAKY,
e 6yze NOPAAKOBUI HOMep 06'€KTa yIPABAIHHS.

IlpuiiMaoun momnepenHi apryMeHTH, JOXOAMMO BHC-
HOBKY, 1110 TIO/Ii1 B MOJeJTi BBOAATHCSA 0 MOMii BiAMpaBIeH-
s BiAnoBizel Bix 06’ckTiB ynpasainms go TCY.

v [

‘Bipasriesot KOMAHT.
OOBERTAM YIPABIIHHA

Brconatig KoMAH, |
‘BIANpaBKa BIAFOBIAEH
Puc. 1. CxeMa po60oTH cHCTEMH 3 Yeproio

Jlorixy poboru imiranifinoi Mogeni MoxHa onmcaru
B TepMiHAX MOZiM, IOB'A3aHAX i3 HANXOMKEHHSIM KOMaH
Bia ICY # naumx Bix 06'eKTiB yIpasmiHus, y Takuii cro-
cib. i

Toxiss, nos'asana 3 BiANpPAaBJCHHSAM KOMaHIM i-My
06’eKTy ynpaBiiHHsL:

1. SIKIo 06’eKT ynpaBIiHHs BiAbHUIE:

a) BUKOHATH KOMaHAy Ha pobouill craHuii, ze poami-
meHni 06'eKT yIpaBIiHH;

6) BiZNpABUTH Pe3yJibTaT BHKOHAHHS KOMAaHIM B
Icy;

8) 3aiKCyBaTH TPHBAMICTD BUKOHAHHS KOMAH/L.

2. SIxmo o6'exT ynpaBninus salHATHE — nepeiiTu 20
o6'exTa yrmpasiHHs i+1.

5. ip! i o, ii poanoainy yacy
3anuTie 06’eKTaMu ynpasJi

Yac BUKOHAHHSA KOMAH/ Ha POGOYMX CTAHLISX He Ae-
TepMiHOBaHUH # O6YMOBIIOETHCS CKAA/HICTIO BUKOHAH-
H# KOMAH/M i 0GYHCTIOBAIbHUMI TTAPAMETPAMH KiHNeBoi
po6ouoi crannii. Ase Axmo posrasaaTi rpadix 3aTpuMoK
i TpMBAJOCTEH BUKOHAHHS KOMAHZ, TO MH MOXEMO CIIO-
cTepiraTu AesKy 3aKOHOMIDHICTB, MpHUMHA KO y BuGopi
npiopUTeTiB BUKOHAHHS A5t 06'€KTiB ynpasainmus. Bapi-
aTUBHICTD 3MiHM GyZe TAKOX CIOCTEPITATHCS IpH Tepe-
PO3MOziNi MPIOpUTETIB i HAaBaHTaXeHb Ha Po6oYi cTanmii
3 06'eKTaM¥ YIPaBIiHHs.

Xoua BapiaTHBHICTD He 3aBXK/IM 03HAYAE BULAAKOBICTD
3MiHM, NOUIJBHUM € BUSHAYEHHs eMUipu4HOl (yHKii
po3noAiny vacy 3MiHu TOTOYHOro rpadika HaBaHTaXKeHb

JULs1 BUKOpUCTaHHS i B ananiai onucanoi inopmaniinoi
CHCTEMH.

JInst bOTO NaHi MO TPUBAJIOCTI BUKOHAHHS KOMAaHJT,
orpuMaHi Bif 06'€KTiB ynpaB/iHHs, TEPETBOPIOIOTHCS B
MiJBHICTH iIMOBIPHOCTI BUIIAAKOBIX BEJIUIHUII 32 JOIOMO-
TOI0 HACTYIHUX KPOKiB [15].

Kpoxk 1. Bino6paxaemo nani y BUrasai Bigmosignoi sa-
cTOTHOI ricrorpamu ¥ miabupaemo emmipuuny (yHKIi0
1migbHOCTI IMOBipHOCTI.

Kpox 2. BukopucToByemo xpuTepiit saronu, mob nepe-
BipUTH, UM 36iraeThcs OTpUMaHa eMmipuuna (QyHKIiL
wisbHOCTI iMOBipHOCTI 3 oxniel 3 BinoMux minbHOCTEH
imoBipHOCTI.

TicTorpama 9acToT GyAyeTHCS HA OCHOBI CTATHCTHY-
HOTO psaay (Bubipku) msxoM posnoxiny obracti sminu
BUXiAHUX AaHUX ( BiZ MiHIMAJBHOTO 0 MAaKCHMAJIbHO-
rO 3HAUEHHs) Ha Hemepeciuni inTepsasn. Ilpu rpanumnsx
(Ii41, I;) vacy o6po6ku sanuTy i BiANOBiHa YACTOTA BH3HA-
4a€eThCS K YUCI0 BUGIDKOBUX 3HAUEHD X, IKi 3a/I0BOJIBHS-
10Tb HepiBHOCT Ij<x<I;.

Hanpuk/aj, 3al0BHHMO HACTYIHY TaGiuIio, aka Mi-
CTHTh CTATHCTHYHY iH(GOPMAILiio PO HABAHTAXEHHS HA
po6odi cTanmii MO TPUBANOCTI BUKOHAHHS KOMAaH] 06'ek-
Tamu ynpasainus (ta6i. 1). Hexaii iciye 5 po6ounx cran-
uii (ty, t, ta, ts, ts), Ha KOKHIN 3 IKNX BUKOHYETBCS 10 4
3anuTa. 3aNUTH NMOYMHAITH BUKOHYBATHCS OIHOYACHO.
Ilicns 3aBepImIEHHS 3AIUTY HA CTAHIII — IIOYMHAE BHKO-
HAIOTHCS HACTYTHMHA.

Tabnuus 1
Mouatkosi paHi
Homep Yac sanuty (cex)
3anuTy t ty t3 ty ts
1 10 5 9 12 10
2 12 7 9 11 10
3 11 6 10 11 9
4 13 6 11 11 11

Tlo6yayeMo ricTorpamy TPHBAJOCTi BHKOHAHHS 3a-
nutis (puc. 2).

cex
50
45
40
3%
0l H3anur 4
25 O3anur 3
o0 m3anur 2|1
& 3anut 1
15
10
§
0

Puc. 2. TicTorpama TpUBaNOCTi BAKOHAHHS 3anUTiB

TIpoananisysasmu fami ricrorpamum, InpepcTaBieHol
na puc. 2, noGyayemo TabauuIo BiAHOCHUX Ta HaKOLH-
yeHUX yacToT 3anutiB Big I'CY g0 o6'extis ynpasiinns
(tabum. 2).

Bocroes

CEpOnEeHl UM MEPEERE TeRHOorIT

Tabnuus 2

JaHi ricrorpamu

24 1 BE ) 2014

Tenep 3a MONOMOrow KPUTEPIO 3rofl MOXHA Iepe-
BipuTH, uu € Bubipka, Ha OCHOBI siKOi OTpMMaHU#t eMii-
PUYHUIE POSTONLN, TPEACTABHHKOM KOHKPETHOTO HMOBIp-
nicHoro posmoxiny. ITovaTKOBY OMIHKY MOXHA 3pOOUTH,
TOPIBHABINM 3HaueHHA eMmipuynoi ¢yunkuii posmozxiny
3 mepeaGauyBaHoOw TEOPETHUHOW (BYHKLIEI POSLOALLY.
Sxmo 3HauenHs uux QyHKUil Ayke He BiAPI3HAITHCA
ApYT Bix apyra, To, #MOBipHO, pO3IIsHyTA BUbipKa OT-
pUMaHa i3 3aIPONOHOBAHOTO TEOPETHYHOTO PO3MOALLY.
Tle mouarkoBe TBepIKeHHs MOXe OyTy Hajasi miATBEp-
JXEHe 33 AONOMOroio KpuTepiio srogu [16]. Hait6imbmm
TOMMPEHUM € HCTATUBHUI eKCHOHEHTHUN PO3IOALT; 6i-
HOMiasbHII posnoais; posnogia [lyaccona; HopMaabHUL
poamnozin [17]. IlepeBipumo gani Tabauni Ha HamexHICTD
Tlepen6auyBaHOMY eKCIIOHEHTHOMY PO3IIOAiY.

TlepmuM 3aBAaHHAM € YyTOYHEHHS APAMETPIB MiIb-

Inrepsan i ‘{ac‘rom, O Bianocua | Hakoumnuena
vacy (""".”"‘“" HEROTAS YacToTa, BiTHOCHA
R n:::;; TIPOMIKOK ) e
[0,5) 0 0 0

[5,10) 2 0,1 0,1

[10, 15) 4 0,2 03

[15, 20) 2 0,1 0,4

[20, 25) 4 0,2 0,6

[25,30) 2 0,1 0,7

[30, 35) 2 0,1 0,8

[35, 40) 1 0,05 0,85

[40, 45) i 0,05 09

[45, 50) 2 0,1 1,0

Yeboro 20 1,0

Crosmens BixHOCHOI 9acToTH fj, 0GUKCIIOETbCS IS~
XOM POSIOALNY BiiOBI AHKX 3HAYEHb CTOBMIA yacTOTH Oj,
Ha 3araabHuil o6ear cnoctepexens (n= 20). Hanpuknaz
,=2/20=0,1. 3uauenns F; y cTOBILI HAKOMMYCHAX YACTOT
0GUMCIIIOTHES! 32 JOIOMOTOI0 TOCHIIOBHOTO 1iACYMOBY-
BaHHs BennunH fi,. Tak, Fy = f; =01 Fy= Fy + f, =0+0,1 =
=0,1.

Benwuunu f;, i F; € AucKkpeTHUMU exBiBaseHTAMU
ngisbHOCTi #iMoBipHOCTI # dyHKIil posmoniny uacy 3mi-
Hu t. Tak gK ricrorpaMa 4acToT Ha€ AUCKPETHY BepCiio
GesnepepBHOro yacy o6C/IyroByBaHHs, MOXKHA IEPETBO-
puTH auckperHy QyHKNi posnoainy B GesmepepsHy
YaCTKOBO-TiHIWHY QyHKIi0, 3'€AHYOYM OTPHMaHI TOYKH
Bigpiskamu npsmux. Ha puc. 3 mpezncraBiena eMmipuy-
Ha mimbHicTs fiMoBipHOCTI #i dyHKINisZ posmomimy Ass
posrismyToro npukiany. TyT ¢ynkiis posmoxisy ori-
HIOETBCSL B CePEIHiX TOUKaX inTepBasis 3nadens. Temep
MOXHA OIIHUTH MAaTeMATHYHE OUIKYBAHHA t eMIIIpUYHO-
ro poanoziny. Hexait N — uncino inteppais y ricrorpami;
TIO3HAYMMO Yepe3 ti CepeIHio TOUKyY inTepBary i.
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Puc. 3. EMnipuyHa WinbHIiCTb iMOBIPHOCTI i byHKUis
posnoginy
3actocoByioun Gopmyny (1) AT POTIASTHYTOTO IpH-
KJIAJLY, OEPIKYEMO HACTYITHE: p
t=0-5+0,1-10+..+0,1-50=26,75 cex. (cepeaniii iu-
TepBaJl Yacy MiX NOCHIJOBHUMM NOAisMH st oxHiel
pobouoi cranmii).

Hocti #iMosiprocTi # ¢yuknii posmoxiny, sxi Bu3HAUA-
0Th TeOpeTHIHMH posmoxin. Pamime Gyso 3uaitzeno
t =26,75 cex., Tomy A = 1/26,75 = 0,037 sn1s1 nepenbauysa-
HOTO eKCIOHEHTHOTO po3noiry [18, 19]:

f(t)=Ae-At,t>0. (@3]

3rigno (2) Bixmoigna minsHicTs iMoBipHOCTI # PyHK-
Lis PO3IOALNY MAIOTD TAKHIMA BUTJISL:

£(t)=0,037e-0,037t, t>0. 3)

e 2
F(t)=[f(t)dt=1-e"" T >0, (&)

Buxkopucraemo Tenep dyukuio posnoginy F(T) mns
obumcsenHs ii sHavens y Toukax T= 5, 10, .., 50 i mopis-
HAHHA iX 3 emnipuaHuMy 3HaYeHHIME F.

PesynsraTi MOpiBHAHHS NOKa3ani Ha puc. 4.
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5 10 15 20 25 30 35 40 45 50
cexyHau

—+—EMNipuiHa byHKLJA po3noAiny
- ® - OYHKL KCTOHEHTHOTD pPo3NoAINY

Puc. 4. MopisHsHHs eMnipu4HOi i TeopeTUUHOT (YHKLiH
po3noainy

3rigno rpadiky eMIipHIHOTO PO3TOAILY MOKHA IPU-
WHATH 3HAXOMKYBAHU I POBIIOLS, SIK eKCTIOHEHTHIH.

Ha migcrasi oTpuMaHuX pe3ysrbTaTiB MOZEII CHCTEMH
(puc. 2) ominumo ii uac nepeGyBanns B cTalioHapHOMY
crani, o6uncauBILIU GOpMY.TY:

m

®)

Jie Aj HOTOYHI IPOMIXKY Yacy CTajocti cucremu, ofunc-
JHOETBCA AK PisHMIA Yacy HACTymHOTO moAii i wacy no-
TepeIHbOTO MOAil;




PlemarETURE U HubEmHETL

HESE: HCMIEHTEL

m — KiIBKiCTb CHOCTEPEXKEHD 32 CHCTEMO).

BrigHo dopMynu (5), BUSHAYMMO NPOMIXKKH dacy,
KOJIM CUCTeMa 3HAXOAMJIACh B CTAHI CIOKOIO Ta Ha OCHOBI
IBOTO noﬁynyeMo TBsJHrIl[lO CTaJOCTi CUCTEMM i3 BU3HA-
YCHUSM 3aTaJBHOrO yacy ii cranionapuocti (tabi. 3).

Teopia cranionapHUX IPOLECIB JO3BOMNAE NOPIBHAHO
IIPOCTO POGHTH PO3PaxXyHKH /s 6araTboX NPaKTHYHHX
sunazkis. ToMy fomMymeHHs Mpo cTalioHapHicTh iHoOAi
JIOLiNBHO POGUTH TAKOX 1 ISl TUX BUNAAKIB, KOJH BHU-
manKOBUi Mpollec X0ua i HecTanionapuuil (Ax Mu 6aunMo
Ha pHc. 5), aJie Ha IEBHUX BiApisKkax yacy po6oTu cuctemMu

Tabmua 3 crarucruuni XapaKTePUCTUKU CHTHAJIB He BCTUIAIOTh
Bu3HaueHHs NPoMiXKiB Yacy CTanocTi cUCTEMU icTOTHO 3MiHMTHCS.
Cemeﬂ'r ) Cl:FN!CHT A (o))
TIPOMIKKY TIPOMIKKY 6.
1 50 5 9 24-23 1
2 o5 ® © 2824 1 IIpu BuGopi AaHHX II(?CTiﬁHO BUHHKAI0T 32BJAHHS
3HAXO[KEHHs KPUTePiiB Binbopy. Yum 6inbm Bigganeni B
3 10-9 ) 11 29-28 1 yaci eMmipuyni 1aHi, TUM MeHIIe BOHY 3aCHYTOBYIOTHh Ha
1 1910 2 12 33.99 1 {uonip’ﬂ, octfim?m He HecyTh JIOCTATHBOT im}opma.ui'i mpo
icTHHHE CIiBBIHOMEN A MK TIPHYMHAME | HacTiAKaMH.
5 18-12 6 13 34-33 1 Ilporxosysanns crany indopmaniiinoi cucTeMu NOBUHHO
6 20-18 2 14 39-34 5 opientyBaruca Ha ii Munynuii cran. HanilinicTs nporso-
3yBAaHHA 32JIEXKUTH BiZl TOYHOCTI 0AepKaHOI if oIpalboBa-
7 22-20 2 15 40-39 iy "
Hoi ing 11ii — GaKTHYHUX NOKA3HHUKIB MUHYJIOTO.
16 45-40 5 Otpumana TeopeTHIHA GYHKIiA PO3NOAINY B MOBHIH
8 2332 1 17 46-45 1 Mipi Bizo6paxae MPOrHO3OBaHUH cTaH iHpopmamifiHoi
% CHCTEMH 3 BHKOPUCTAIIAM poa.r‘wl'lim:l.iuux 6a3 namHux 3
ZA‘ 6 TEBHOIO BiporignicTo. B'npouecl imiTanii 6y/10 BusBIEHO,
pery IO CEPEJIHE 3HAYCHHS BIAXUIECHHS TEOPETUYHOIO PO3IO-

OBUMCITIOEMO CePe/IHE 3HAUEHHS Yacy TepebyBaHHs B
cTaImioHapHOMY CTaHi:

46

Ay=—
247

=2,7 (cex). (6)

CranionapnicTs BHIAaAKOBOTO TPOLECY O3HAYAE He-
3MinnicTh y waci #oro iMOBipHiCHMX 3aKOHOMipHOCTEIA.
VY mawniii Moneni cTamionapHicTh Hokasye cTyninb inBapi-
aHTHOCTI KiHIIEBHX PO3NOAINIB BUKOHAHHS 3aMUTIB LOA0
3CyBY 4acy.

Ha puc. 5 npescraiena Aiarpama CHiBBiXHOMIEHHS
TIOTOYHOTO CTAHY CTAjJOCTi CUCTEMH BiJi HOTO CepeaHbOro
3HAYCHHS.

e POMDK YBCY CTANOCT CHOTERA ‘

= = 'CepepHilt UaC NEESYBEHHA CUCTENM B CTALJOHBPHOMY CTBHI

Puc. 5. MopisHsansHa Aiarpama cTyneHs craljioHapHocTi
cUcTeMn

niny Bix emnipuusoro ne nepesumtye 10 %, mo Bkasye Ha
JOLiNBHICTS BUKODHCTAHHS eKCIIOHeHIianpHol GyHKIil B
SAKOCTi TIPOTHOCTHYHOI /IS 1aHOT CHCTEMH 3 YePToo.

TIpakTuune 3acTOCyBaHHs CTANiOHADHOCTI IPYHTY-
€TBCSL Ha TOMY, IO JJIsl CTAlliOHAPHOTO NPOLECY Pi3HULIS
XapaKTepHCTUK Oyab-sKoi BUnaakoBol BUGIpKM i rene-
pasbHOi cykynHOCTi mpsamye no Hyas. OtpuManuii ce-
penHiii yac mepe6GyBaHHs CHCTEMHU B CTAIlIOHAPHOMY CTAHI
2,7 cex. BpaxoByiouy pO3BUTOK CYYaCHOI TeXHiKH, IIbOTO
6imbII HiX JOCTATHBO JUISI TIPOTHO3YBAHHSA HACTYTHOTO
crany inpopmaniiinol cucTeMmu, Mo JO3BOIUTH CBOEIACHO
Ta PiBHOMIPHO PO3NOAIMUTH HaBaHTaXKeHH MiX poboun-
MU CTaHI[iIMH.
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