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Cepen HayKOBHX HampsIMiB, SIKi IHTEHCUBHO PO3BMBAIOTHCS B OCTAaHHIH yac,
JOCUTh BaXKJIMBE Miclie 3aiimae Jiorictuka. JlocmipkeHHs JIOTICTUKH CIIPSMOBY-
I0ThCSI Ha MIJBUILECHHA €()EeKTUBHOCTI (PYHKI[IOHYBAHHS YCIX JIAHIIIOTIB JIOTiC-
TUYHOI CUCTEMH HUIIXOM IHTErpallii pi3HUX MpPOILECiB Ta ONTUMI3allli MaTepia-
JbHUX, 1HOpMaALIHHUX, (PIHAHCOBUX, JIIOJACHKUX 1 TPAHCIOPTHUX MOTOKIB [1].
SIkuio pasinie OCHOBHI IMpoOJieMH po3poOKH, aHai3y Ta BUKOPUCTAHHA JIOTIC-
tnuHux cucteM (JIC) 3Haxoamnoch B 00J1acTi MaTepiaibHUX MOTOKIB, TO Ha CY-
YacHOMY €TaIrll PO3BUTKY JIOTICTUKM BCe OUIbIIE yBaru BIABOJIUTHCS PETYIIIO-
BaHHIO Ta onTUMI3alii iHpopmauiifHux notokiB. [loToku iHboOpMmarlii BcepenanHi
Ta 3a MEXaMU MIANPUEMCTBA MEPEJAIOTHCA 32 J0MOMOTO0I0 JIOTICTUYHOT KOMYHI-
kariinoi cuctemu (JIKC). Tlpouec nepenaui inpopmariii Bif mKepena 10 CIo-
xuBada B peasibHuX JIKC cynpoBomxkyeThes ii BTpaTaMu. TakuMm 4MHOM, BUHH-
kae 3aaa4da ouiHku epexruBHocTi JIKC 3 BTpatamu iHdopmarii. Jlocuts yacto
JUIsL OIIIHKK €(eKTUBHOCTI 1HGOPMAIITHUX CUCTEM BHUKOPHUCTOBYIOTH BiJHO-
IICHHS KUThbKOCTI iHdopmaii Ha Buxoni I, = [, (t) mo ximpkocTi iHdopmaiii Ha
Bxoni I, = I, (t) [2]. Takum umHOM, edextuBHicTh cuctemu E = [, /I,. Kinb-

KicTh (hakTOpiB, sIK1 BIUIMBatOTh Ha epekTuBHICTh JIKC, nocuts Benuka. Tomy
3anauy ouiHku edextuBHOCTI JIKC no1inbHO po3B’s3aTH Ha MAaKPOCKOMIYHOMY
piBHI , TOOTO MEPENTH BiJ BUMAIKOBOIO BIUIMBY Macu MIKpO(aKTOpIiB 10 JAEsKO-
IO PETYJISIPHOTO MPOLIECY.

JloricTuuHa KOMYyHIKaIlii{Ha CUCTEMA € HEB1Jl’€EMHOIO YaCTHUHOIO JIOTICTUYHO1
CUCTEMH B IIUIOMY Ta MpHU3HauYeHa JJIs 3a0e3MeUeHHs] KepyBaHHS JIOTICTUYHUM
nporecoMm. Takum ynHOM, edexTuBHICTh JIKC HEOOXITHO PO3TIAIaTH TaKOXK 3
TOYKH 30py €(EeKTUBHOCTI KepyBaHHs jorictuyHuM npouecom (JIIT). Kepysan-
Hs JIII oprani3yerbes Ha mincrasi fanux [, mpo crad JIII 3a tonomororo kepy-

toyoi iHpopmanii I,. B Oynp-akux 3amayax KepyBaHHS OCHOBHUM (PAKTOpPOM €
OOMEKEHHS PI3HOMAHITHOCTI MOJIMBUX CTaHIB a0o0 mpoueciB. TakuM 4UHOM,
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SKIIO MPU BIICYTHOCTI KEPYBaHHS PI3HOMAHITHICTh XapaKTePU3YEThCS €HTPOIII-
eto H,, To B mpolieci KepyBaHHs i HEOOX1AHO 3HU3UTH 10 . Jlns BUKOHAHHS

takoi 3a7a4i B JIC HeoOXiaHo BBecTH iHopmarito [, = H, — H,..
TeopeTuuHi BUKIAAKH
Posrmsinemo curyanito, konmu B JIKC nogaerses indopmaris [, = I, (t). SAx-
mwo [, = I, (t)- kinbkicTs iHGopMmarii Ha Buxoxai JIKC, To MokHa 3ammcaTu

{:”3 r b
dr :hifl_h:f:J (l\J

ne K- KOHCTaHTa WBUAKOCTI 3pOCTaHHs KUIbKOCTI 1Hpopmanii Ha Buxonl JIKC;

K- xoHcTaHTa mBuAKocTi BTpat 1HpopMmanii B JIKC. s 3°1cyBaHHS MOXKINBOI
3aKOHOMIPHOCTI 3MiHU [, () CKOpPUCTYEMOCS METOJOM aHAJOTId Ta MpUIMEMO

70 yBaru, 0 B peaJbHUX CUTYalliiX XapaKTEpPHUM € IMOCTYIOBE 3MEHIICHHS
mBHUAKOCTI 3pocTanHs [, (f) [3]. Ha migcTaBi aHanorii 3 TONOXIMIYHOKO peakili-

€10

dl _':[(‘Flm_‘rl)dfi (2)
ae I,,.- MaKkCUMallbHE 3HA4eHHs [; a- KoediuieHT [4]. Buxoasuu 13 piBHAHHSA
(2), 3anumemo

dl, . X

E: ally, —1.). (3]

Ha miacrasi nudepeHniaibHOro piBHIHHSA (3) CKJIagaeMO HACTYITHE PIBHSH-

HS:
dl o
= adt. (4
lr:l:rn I |
Hexail Ha nmouaTky cnoctepexxeHHs, To0To npu £ = (), KUIbKICTh 1HQOpMaIlii
I, = 1,,. InTerpytoun niBy yacTuHy piBHAHHA (4) 1o I, Bix I, , A0 I,, a mpaBy 10

t Big 0 10 f, BU3HAYAEMO

_il'1 =I1:rn_|:*r1m —IJG:]EKP{—&'E). {5:'
Ha niacrasi piBussb (1), (5) 3anumemo
=+ KoL = Kyl — (i — Lo)exp(—a)]. (6)
[ToMHOXHMO JTIBY Ta MpaBy YacTUHH PIBHAHHS (6) Ha MHOXHHK exp(K,t).,
TOA1
dl

d_EEXP(Kz t) + Ky exp(Kyt) = Ky [Iy,, — (Iy,,, — 1) exp(—at)]exp(K, ),

a00 Micys AeSIKUX EPETBOPEHD,

d
E [Iz exp{Hzfj] =K1, EKP(HQ t) — H1U1m - IF1-::-:' EKP[{HQ —a)t]. (7)
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Hexait Ha mouatky cnioctepexenHs (f = () kuibKicTh iH(pOpMaIlii Ha BUXOII
CUCTEMHU AOpPIBHIOE [,,. Ilicns iHTerpyBanHs piBHSAHHA (7) BiA [, 10 [, Ta BiA
0 mo t , BU3HAYAEMO

K.I
K. (.. —1 ]
j;:{mia 10) [exp(—at) —exp(—K.t)] + I5;. (8)

Ha mincraBi dhopmyn (5) ta (8) MmokHa BU3HAYNTH €(PEKTUBHICTh CUCTEMU
E=L/L.

SIK10 10aTKOBO HEOOXITHO BPaxOBYBATH 1 CTAH PIBHOBArM B CUCTEMI, TO
CKOpHUCTYEMOCS 1HIIOI MeToauKor [4]. Hexail kinbkicTh 1HbopManii [, 301u1b-
HIYETbCSI Ha BEIMYMHY X = x(f), 110 CYNPOBOKY€ETHCS 30UIBLIECHHAM 1H(Op-
marii Ha Buxoni JIKC ma Benmumny mx(m < 1). Tomi MoxHa 3ammcaTu
I, =1, +x, I, = I, + mx. TakuM unHOM, piBHAHHA (1) mpuiiMae HaCTYIHUI

BUTJISA:
dx _ ks (I, + x) b 1., + ) g
— = x)— — (I mx).
df m 10 - - ~ 20 / ( :’I
VY craHi piBHOBaru BUKOHY€ETHCS YMOBa
dx
(S xmny = O. (10)

Ha niacrasi piBusisb (9), (10) BU3HaUaemMo
K, Ly +x,

K=—= : (11)
K, Iy +mx,
3anuieMo piBHAHHA (9) TAKUM YHMHOM:
dx 1 1
[IpencraBumo piBHsiHHS (12) y BUTIIAI1
dx (K‘ K 1) ( ) 13
— =K, ——J(a —x),
dt S m (13)
7€ BEJIMYMHA (¢ BA3HAYAETHCS 3 PIBHAHHS
Iio — Kl
a = —. 14
miK — 1 (14
Pozninstoun 3miHHI B piBHSAHHI (13), BU3Ha4YaeMo
dx K,
—=(K2 ——)-::t’f. (15)
a— x m

IaTerpytoun niBy yactuny piBHsAHHA (15) mo x Bin 0 1o x, a mpaBy no t Bix
0 ;o t, 3HAaXOAMMO
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- Jql ~
K,——=n, (16
™m
Jie BeIMYMHA 1 BU3HAYAETHCS 3 PIBHSAHHS
1 a .
h=—In——o (177

t a—x
Ha mincraBi cuctemu piBHsiHb (11) Ta (16) po3B’s3yeMo 3BOPOTHY 3a7aqy
JOCIIIKeHb, TOOTO BU3HAYAEMO KOHCTAaHTU K, Ta K.:
mh K mhK (18)
- mK-—1' * omK -1

Po3B’spkeMo mipsiMy 3aaady, TOOTO BU3HAUMMO 3anexHocTi [, () ta L (t).

K,

Jl1st 1iboTO crovaTKy 3Haiiaemo 3 piBHsHB (14), (16) Ta (17) BenuuuHy X:
_ (10— Klzg)Yy
mK—1 °

K
y=1- exp[—( 5 —_—1)1‘]. (207

Ockubkn I, =1, +x, [, =15+ mx , To Ha miacrasl piBHAHB (19),

X (19}

(20) cxitamaeMo MaTpUYHE PIBHSAHHSA

I, . |ﬂ B||iz0 (217
= - , £
'irl e D 110 - -~
o1 MY MW Ky D=1+~
B mK—1'""~ mK-—-1'  mK-1' B mK—1
I . . .
Benemo noznauenss £y = IE_D Tonai Ha miacTasi piBHsAHHA (21) 3anuiemMo
10
AE, + B (22
= . |
CE, + D “

TakuMm yrHOM, Ha MIACTaBl JAHUX MPO BEJIMYMHU KOHCTAHT LIBUIKOCTI 3pO-
cTaHHs 1H(OopMaIli Ta MBUIKOCTI BTpAT 1HPOPMAIIil NPEICTaBIAETHCA MOKIH-
BUM Bu3HauuTu epextuBHIcTh JIKC sk B 3aranmpHii cuTyalii, Tak 1 B yMOBax,
KOJIM HEOOX1IHO BpaxOBYyBaTH MOXJIMBUH cTaH piBHOBaru B JIKC.

BucHoBkHu

Otpumani pe3ysiabTaTH Aal0Th MOKJIMBICTH MPOTHO3YBaTHU €(EKTHUBHICTb
JIKC B ymoBax BIUTMBY OaraTboX (pakTOpiB Ta MEPEUTH BiJl piBHSI MIKpOaHAII3y
70 piBHA MakpoaHamnizy. [Ipu Takomy minxonai NpeACcTaBISETHCS MOXKIUBUM 3a-
3/1aJierilb BU3HAYUTHUCS 13 OCHOBHUMH CITIBBIAHOIICHHAMH MDK HapamMeTpaMu
JIKC, mpoBectu o1inky moxiauBocteit JIKC ta criporno3yBaTtu HacliiKu Kepy-
BaHHA JIOTICTUYHOIO CHUCTEMOIO B IIUIOMY SIK B 3arajibHiil cUTyallli, TaK 1 IpH
BpaxyBaHHI CTaHy PiBHOBArH.

Bicnuk Hayionanvhozo mexniunozo ynigepcumemy Yxpainu "KIIT" 69
Cepia — Paoiomexnika. Padioanapamooyoysannn.-2011.-Ne45



Teopia ma 3acodou menekomyHikayii

Jliteparypa

1. Awiran B.H.. Jlapina P.P., ITimtomenxo B.JI. JloricTu3aris mpo1ieciB B OpraHi3aiinHo-
ekoHOMIYHUX cucTteMax.- Jlonenpk: TOB «lOro-Boctok, JITay. -2003.-73c.

2. IIpoxopenko B.A., CmupHoB A.H. Ilporuo3supoBanue kauectBa cucreM.-Munck: Ha-
yKa ¥ TexHuka.-1976.-200c.

3. Ky3nenos I0.M., CxispoB P.A. IIporHo3yBaHHS PO3BUTKY TE€XHIUHUX cucTeM.-K.:
TOB «(3MOK»-IIIT «I'no3uc».-2004.-323c.

4. Crpombepr A.T'., Cemuenko /[.Il. ®usnueckass xumwus.-M.:Bpicmas mikosna.-1988.-
496c.

buuxoscoxuii B.O., Xanuonyno O.B. Ouinka eghekmugnocmi n02icmudyHux KoMyHiKa-
yinthux cucmem. /s nposedents oyiHKu eqhexmueHoCmi J102ICMUYHUX KOMYHIKAYIUHUX CUC-
mem (JIKC) 3anpononogano memoouxy, saka 6a3yemucs Ha MaAKpOCKONIYHOMY Ni0X00i, 8DAX0-
8y€ 8NIUE DA2AMbOX BUNAOKOBUX (DAKMOPIE ma ONuUCye NepemeopenHs ix 6 0esaKuli pe2ynsap-
Huti npoyec. Bcmanoeneno 3akonomipnocmi eniugy ocnosnux napamempis JIKC na ix egex-
mugHicmo. Busnaueno koncmanmu weuoKocmeti 3pocmanusa ma empam ingpopmayii. Poszens-
HYymo memoouky oyinku epexmuenocmi JIKC i3 epaxysanuam cmany pisnosacu. Ompumani
pe3yabmamu 0aroms MONCIUGICMb NPOSHO3Y8AMU eheKmUGHICms K 8 npoyeci po3pooKu,
mak i npu excnayamayii IKC.

Knrwouoei cnosa: nocicmuuna cucmema, iHopmayis, MaKkpoaHauis.

buviukosckuii B.A. , Xanuonyno E.B. Ouenka 3¢pghexmuenocmu nocucmuueckux Kom-
MYHUKAUUOHHBIX cucmem. [[ns nposedenus oyeHku 3¢ pexmusnocmu 102UCmuyeckux Kom-
mynuxkayuonnvix cucmem (JIKC) npednosxcena memoouka, komopas 6azupyemcs Ha Makpoc-
KONU4eckomM nooxooe, yuumvleéaem GIuUsHUe MHO2UX (PaKmopo8 U Onucvleaem npespaujeHue
UX 8 HeKOMOpPWbILL pe2yIapHblil npoyecc. Ycmanosienvbl 3aKOHOMEPHOCIU  BIUAHUSL OCHOBHBIX
napamempos JIKC na ux s¢pgpexmusnocmo. Onpedenenvl KOHCMAHMbL CKOPOCMeEU pocma u
nomepsv ungopmayuu. Paccmompena memoouka oyenku 3¢ pexmusnocmu JIKC ¢ yuemom
cocmosinus pasHosecus. llonyuennvie pe3ynbmamul 0ai0m 603MOICHOCHb NPOSHO3UPOBANb
aghghexmuenocme kak 6 npoyecce paspabomku max u npu sxcnayamayuu JIKC.

Knroueswvie cnosa: nocucmuueckas cucmema, ungopmayus, MaKpoaHauu3.

Bychkovsky V.O., Khanchopulo O.V. Estimate of the efficiency for logistics communi-
cation systems. For efficiency estimation of logistics communication systems (LCS) proposed
the method, which is based on the macroscopic approach and takes into account a lot of ran-
dom factors describing their transformation into a regular process. The conformity of the
basic parameters of LCS to their performance was identified. Rate constants of growth and
loss of information were determined. The efficiency assessment method for LCS was exam-
ined, taking the balance state into account. Obtained results enable to predict efficacy in the
development, and for maintenance of LCS.

Keywords: logistics system, information, macro analysis.
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