pamiawii, nepeaycimM Ha KJIITUHHHA piBeHb. TOMY, MPU BUCOKOMY PIBHI pajiaLii MOXKYTb 3HUKHYTH
0arato momyJisiLii.
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YIK 621.395

IMOBIPHICHA MOJEJIb EJEMEHTAPHOI'O ®PAIMEHTA BIIOMYOI
IH®OPMANIUHO-TEJEKOMYHIKAIINHOI MEPE’KI

Dewenko A.b., k.m.u., ooyenm, HVI]3 Vrpainu
3axopa O.B., k.m.n., ooyenm, HVI[3 Vrpainu

[linBUIIEHHS OMEPATHBHOCTI Ta SKOCTI MPUHHSTTSA piLIeHb MPH OpraHizauii JikBimaLil
HACNIIAKIB HAA3BUYAWHUX CHTYyalli, aBapiii, katactpod, CTUXIHHOIrO JiMXa, TACIHHS IOXKEXK,
paryBauHa Jromed y migposaimax JCHC VkpaiHu OOyMOBIHOE BHKOPHUCTAHHS HOBITHIX
KOMIT FOTEPHUX TEXHOJIOTIH, BimoMuoi iHQopmauiiiHo-TenekomyHikamiiiaux mepexi (ITM) mpu
po3pobui mporpamHo-anapatHoro komrekcy (ITAK) cucremu onepaTuBHO-IUCIETYEPCHKOTO
ynpasiHHsA (COAY) cunamu Ta 3acodamu JJCHC Ykpainu.

COJMY nosunna matu pe3epByBanns [IAK, 1 mpauroBatu 3 1yOiOBaHHSIM B peasbHOMY 4Yaci
Ta 3a0e3MeUHTH MOXJIMBICTD BHKOPHUCTAHHS 3 aBTOMATHU30BaHOro pobouoro micus (APM)
orepaTopa BCixX (PYHKLIH CHCTEMU B PEKUMI AUCTIETYEPH3aLii | YIPaBIiHHsI PECYPCaMH.

Haniitaicte  pobotu  pamioenektponnoi amapatypu (PEA) simomuoi ITM  COJY
BU3HAYAETHCSI IMOBIPHICTIO 0€3BIIMOBHOI pOOOTI Ta KOeilliEHTOM FOTOBHOCTI, SIKI 3aJI€XKUThb B[
IHTEHCHBHOCTI BiIMOB Ta BiTHOBJICHHs eneMeHTiB PEA.

B pexxumi MKOBOrO HaBaHTAXKEHHsI MMiJ] BIUIMBOM EIEKTPUYHUX [MEPEBAHTAXKEHDb 3POCTAE
IHTEHCUBHICTb BiAMOB, IO MOXKE€ MPUBOJUTH A0 TPUBAIUX 3aTpuMOK B podoTi PEA Bimomuoi ITM
conay.

ToMmy axTyalbHOIO HAyKOBO-TEXHIYHOK MPOOJIEMOI) € MOMEPEIKEHHS aBapiiiHUX CTaHiB
ITM COAY mnix wyac excrutyararii B ymoBax Haa3puvaiinoi cutyauii (HC).

Mera panoi poboTH momArae B PO3pOOJICHHI IMOBIPHICHOI MOZENI €JIEMEHTAPHOrO
¢parmenty Bimomuoi ITM  COHY  BpaxoByrodiii MOKa3HUKK  0e3BiAMOBHOCTI  Ta
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PEMOHTONPUAATHOCTI ISl MPOEKTYBaHHsI, BIpoBamkeHHs, Ta excrutyarami [TM COJY B ymoBax
HC.

Jlnst 3HaxXOmKeHHs IMOBIPHOCTI crpaBHOro crady enemenra ITM COJIY p; sBumagxoBuii
nporec mnependayaeTbCsi MPOCTIIIHM MapKOBCBKMM 3a 3aKOHOM posnoxinay Ilyaccony. Skio
IpoLeC, IO MNPOTIKAE B CHUCTEMI 3 AUCKPETHHUMH CTaHaMu H O€3MepepBHUM YacoM, €, TO IS
fiMoBipHOCTeH F;(7) MoxumBux cTtaHiB (i = 1, 2, 3, .., n) wi€l CUCTEMH MO)KHA CKJIACTH CHUCTEMY
TMHITHEEX qudepeHmianbHux piBHAHb Kommoroposa [1].

PosrnsiHemMo po3MideHuii rpad craniB BiXHOBIOBAaHOrO enemeHTa ITM Ge3 pe3epByBaHHs,
mo BxoauTh 10 ckiaany COAY. Ctpykrypa nporo rpada nokasaHna Ha puc. 1.

A4

d
-~

Pucynok 1. —I'pad cranis BinHOBMOBaHOrO eementa ITM 6e3 pesepByBaHHs

Ha puc. 1. mpuiiHATI HACTYIHI YMOBHI MO3HAYKH:
Sy - enement ITM nepeOyBae B mpane3gaTHOMY CTaHi (y MOYaTKOBHII MOMEHT A0 BiAMOBH a00 K
BiApasy Micysl 3aBEPLISHHS BITHOBJICHHS);
S, - enement ITM BTpaTHIIO MPaL€3aTHICTD | MOYUHAETHCS HOTO BiTHOBJIEHHSL,
Po(1) 1 P(1) - imoBipHOCTI 3HaX0/keHHs eneMenta [TM y cranax BigmosigHo Spi S; .

| . :
A = — — IHTEHCUBHICTb MOTOKY BiaMoB TC, 110 nepeBoasite ioro 3i crany Sy y ctan S;.
T

o

T, — cepenniii uac Oe3BiAMOBHOI poboTH (HapoGiTKY Ha BinMmoBy) enementa ITM;

L : .
# = — — IHTCHCHUBHICTb BIJHOBJICHH: efiemenTa [TM, 1o nepesomuts #oro 3i ctany S, y cran Sy,
T

e

ne 75 - cepenHiii yac BiHOBNIEHHS enemenTa [TM.
3 0bmikOM BUKNAnEHOro H rpada CTaHiB, MPenCTaBIeHOro Ha puc. 1, cucreMa miHiiHMX
audepeHLiaabHuX piBHAHL KomMoroposa Mae surmsig;:

dP (1)
dt
NG
dr

= —AP, (1) + yPl(t)w
L (1)
= AP, (1) - 1P (1) J

CxoprcTyemoch  BHUDILICHHAM — CHCTEMM  JiHifHuX  AudepeHLianbHIX PIBHSIHB,
MPECTaBICHNX B (1), Py MOYaTKOBUX YMOBax P (0) =1 iP (0) = 0 :
1

A
P, (1) = S exp [- (1 + u)it] (2)
A+ A+ opu

p=At=T_ / T ~ — CHBBIIHOWIEHHS THIIOBOIO nepiogy ekcruyarauii T, (mepiomy

npodiNaKTHIHAX POOIT, 4aCy BUMYIIEHOro mpoctor PEA ITM yepe3 BIACYTHICTb HEOOXimHMX

CIICMEHTIB 3aMIHH B OAMHOYHOMY KOMILICKTI 3aaCHUX TexHiyHux 3acobis (OK 3T3) abo nepiony
nonosHennst OK 3T3 no vacy HapoGitky Ha Bigmosy T,

ITeperBoprMO BHpaKEHHS (2) MIISIXOM 3aMiHU 3MiHHMX /. | /4 HA BITHOCHY BEJIMUYHUHY ) = MU,
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A0 HACTYIMHOT'O BUAY

( |— (7/+l) —H
Ty 1 LU
Py )= —— e | - L L o
y +1 y +1 L ¥ y +1

ne y = % =T, /TO - CHiBBIAHOIIEHHS CEPeIHbOr0 4acy BinHOBIeHHs Ty ememenra 1TM

COJZ1Y, mo BigAMOBHB, 0 TOAWHH HapoOiTKy Ha BiaMOBY To;

p=At=T, /TO - CHiBBIJHOLIEHHS THUIOBOrO mepiofy excruyatawii Tp (mepiomy
npodinakTudHUX podiT, yacy BuMylueHoro npoctoro PEA ITM uepe3 BinCYTHICTH HEOOXITHHX
€NIEMEHTIB 3aMiHH B OMHOYHOMY KOMILIEKTI 3amacHUX TexHiuHux 3acobiB (OK 3T3) abo mepiony
nonosHeHHs1 OK 3T3 no vacy HapoObiTky Ha BigmoBy T,

B poboti mnpoBenenuii aHam3 TNpU3HAYEHHS, YMOB POOOTH CKJIQAOBUX E€JIEMEHTIB,
iepapxiunocti ctpyktypu COIY cunamu Ta 3acobamu JJCHC Vkpaimn. Otpumane aHamiTU4YHE
BUP@KEHHs y BUMIsAI (DYHKLIT JBOX TMEPEMIHHHMX ISl PO3PAXYHKIB 1 JOCIHIKEHHS HWMOBIPHOCTI
CIPABHOTO CTaHy ejemeHTa pparmMeHTa iHpopmariitHo-TenexkomyHikaniinoi mepexi COY.
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PI3UKO-XIMIYHI MNPOLHECH TA EKOJOI'TYHI HACJTIAKH
PEKOPJHUX JICOBHUX ITOXEX Y IIBHIYHINA ITIBKYJII B 2020 p.

Yopnoeop J1LJI., 3000ysay 6uiyoi ocsimu,
Xapxiscvkuil nayionansuuit ynisepcumem iveni B.H. Kapasina
Yopnoeop J1. D., 0.¢h.-m.n., npogecop,
Xapxiecokuil nayionansuuit ynieepcumem iveni B.H. Kapasina

IlpyunHM BUHMKHEHHS JICOBHX NOXEX 1 X HACHIAKM sIK TEOPEeTHYHO, TaK i
eKCTIIEPUMEHTAILHO JOCHLIKYIOTbCA IOCHTh JAaBHO. 3a3BU4aii OCHOBHA yBara MNPHIISETHCS
NPOTHO3YBAaHHIO Ta 3aroOIraHHIO JICOBUX MOXEK. Y HU3LI podiT po3pobIeHO MaTeMaTHYHi
MOJIeJTl, BABYEHO MEXaHI3MU BUHHKHEHHS HaiO1/1bil HeOe3MeUHHX BEPXOBUX MOKEXK JIi COBUX.

VY 2020 p. y IliBHiuHI}A HBKYJ CMNOCTEPIrajucs PEKOPIHI 3a CBOEK) iHTEHCHUBHICTIO JIiCOBI
noxexi [1]. TIpu npoMy Oyu 3HUILEH] 3HAUHI MPUPOIHI pecypcH. [OpiHHS MPHU3BEIO 10 BHKHIIB
BYIJIEKHCIIOTO Tasy, L0 CHPUSIIO NPHCKOPEHHIO MIoOaNbHOro moTeriHHsa. [Ipu mokexax Ha
BEJIMKUX TEPUTOPIAX PYHHYIOTbCA €KOCUCTEMH, 3MEHIIYETbCS Oi0JOriYHe Pi3HOMAHITTS,
3aBJAETHCSA 3HAUHOI IIKOAM CEPEROBUIIY ICHYBAHHS TBAPUH 1 POCIMHHOCTI, THHYTb KOPUCHI IPYHTOBI
MIKPOOpPTaHi3MH, 30LJIBIIYETbCSI WMOBIPHICTb IPYHTOBOI MOBITPSHOI €pO3il, HEPIAKO 3HHMIKYETHCS
ToarouicTy IpyHTY. Iloskexxi NMPU3BOAATL 1O MOTIPIIEHHS SKOCTI MHMTHOI BOAM, IPYHTOBHMX BOZ,
CTPYMKH Ta PIKH MiCJIS TOXKEXK MEHIIe 30arauyroThesi BOAOK. Bonolimu BUSIBIsIOTECS 3a0pyIHEHUMH
TIONEJIOM 1 Cakero, L0 3aBJae LIKOAW BOIHIH dayHi i diopi. ATMochepa CyTTEBO 3a0pyAHIOETHCS
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