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MOJEJIN, METOAbI 1 UH®OPMAIIMOHHAA TEXHOJOTUA IIOJAEPRKRN
NPUHATUA PEIIEHU IIPU IMATHOCTUKMN I'IA3SHBIX 3ABOJIEBAHUI

AnHOTaUA

IIpoBeneH aHaMM3 CyIIECTBYIOIINX MOJEJIell, METOJIOB M MH(OPMAIMOHHBIX TEXHOJIOIMII NUAarHOCTUKU IIPO-
CTPaHCTBEHHOV KOHTPACTHOI YyBCTBUTEJIbHOCTH. [IpeaiioskeHo HOBYIO KOMIIBIOTEPHYIO IMATHOCTUKY Ha OCHO-
Be (PUBMOJIOTMYECKON CTPYKTYPBI ceTuaTKy raasa. Pazpaborad MeTos 0ToOpaskeHnA rpapuuecKnx CTUMYJIOB
JLJIA IMATHOCTUKM. Y COBEPIIIEHCTBOBAH aJI'OPUTM pas3MbITiA 1o [ayccy amnsa pertaeMont 3agaun. JasbHerinee
pasBuUTHe MOJIyYnJa MOJEJb IOCTAHOBKY NIMArHO3a B YCJOBUAX HEOIIPEJIeJIEHHOCTI.

KaroueBbie ciaoBa: mozesb, MHMPOPMALVIOHHAA TEXHOJIOT)S, IIPOCTPAHCTBEHHAA KOHTPACTHAA YyBCTBUTEJb-
HOCTb, AVIATHOCTMKA 3PEHMUs, CUCTEMA IONIEPIKKM IPUHATUA PellleHnI .
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MODELS, METHODS AND INFORMATION TECHNOLOGY DECISION
SUPPORT DIAGNOSING EYE DISEASES

Summary

The analysis of existing models, methods and information technologies of diagnostics of spatial contrast
sensitivity. Proposed new computer diagnosis on the basis of the physiological structure of the retina. A method
for displaying graphical incentives for diagnosis. Improved algorithm of Gaussian blur to the problem being
solved. Further development of the model has received the diagnosis in conditions of uncertainty.
Keywords: model, information technology, spatial contrast sensitivity, diagnosis of, a decision support system.
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BUROPUMCTAHHA PO3SIIOAIJIEHNX BA3 JAHUX ITPU NPOERTYBAHHI
IH®OPMAIIVTHIUX CUCTEM JJId ABTOMATU3AIIL POBOTU NIAIPUEMCTB

ITIasaos JILIO., Cinprinma FO.O.

TaBpiiiceknii fepskaBHNI arpOTEXHOJIOTIYHMII YHIBEpCUTET

Y cTaTTi PO3KPMBAETHCA NMUTAHHA aKTyaJsisallii BUMKOPMUCTAHHA CydacHOI TeXHOJIOril poanomiseHux 0a3 maHUX
IIpY NPOEKTYBaHHI iH(pOpMAIHNX cucTeM A POOOTM IiAMNPMEMCTB. 3allPOIOHOBAHO MaTEMATUYHY MOJeEJIb
posnoAiy HaBaHTasKeHHA. BuainATbCA OCHOBHI CKJIAZIOBI ITapaMeTpy IlepecUJaHHA JaHUX fAKi BILJIMBAIOTH Ha
YJac JOCTaBKM JaHuX 110 Mepeski. IloctaBsieHo npobiema mpo Te, Ak (PisdudHO po3noninaTtu 6a3y HaHUX IO cepBe-
pax. 3pobJeHO BUCHOBOK IIPO Te, AK Kpallle pO3MOiINTY HaBaHTAaKeHHA Ha cepBepa 0a3 JaHUX.

Karo4oBi cioa: indopmarniiina cucrema, 6a3u gaHux, npoekryBanHd, EOM, sanuT, aBroMarmsallig, MaTeMa-

THYHa MOIEJIb.

Hoc'raﬂomca npo6jeMn. 3 IMOABOIO eJIEKTPO-
HHUX obOumcioBasbHux Mainea (EOM) pis-
KO PO3MIMPUJINCA PaMKM MOYKJIVBOCTEN JIIOAVHU
YOpaBJIATH iHOPMaLifHMMM IOTOKaAMM JaHUX.
Y Halm yac Ha IepefHil MJaH BUXOAUTH IIPaBUIIb-
He 1 rpaMOTHe OBOJIOJIHHA IHCTPYMeHTaMM 1 MeTo-
JlaMM BUpIIlIeHHA 3aBJaHHA HaKONMYEHH:d, yIpaB-
JIHHA iH(opMali€lo Ta MIBUAKOIO JOCTYILy A0 Hel.
Bunukae HeoOXigHICTE CTBOPEHHA €OMHOrO iH(OP-
Maiiriaoro mpoctopy. Obcar ingopwmarnii, o Hang-
XOIUTh J0 JonuHy, OesmepepsHO 3pocTae. Tomy
JUIA KOYKHOI JIIOAVIHM BaKJIMBO BOJIOAITM 3acobamu
moctyny mo mauMmu. Jia Oisnein ycminmzHoi poboru
ignpreMcTBa HEOOXITHO PO3TIAAATH IHCTPYMEHTH
poboTy 3 6a3010 MaHUX 3 BUMKOPUCTAHHAM Mepeski
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Internet. Ilig iHCTpyMEHTOM Ma€eThCA Ha yBasi crie-
iasibHe mporpaMHe 3abednedyeHHA. ApPXiTeKTypa
IIporpaMmu — KJi€HT-cepBepHa. basu gaHux posra-
IIIOBYIOThCA Ha BUMAIJIEHMX KOMII'IOTEpaX iMeHOBaHi
cepBepamu. Ile CIysKUTH AsKepesoM PO3MIOAIJIEHO1
apxitekTypu. Jloriuno 3B'a3any iHdopmarito npen-
cTaBJIeHy y BUIJIAAL 6a3 JaHuxX 3 TabiauiaMu Heob-
XimHO neneHTpaJtidyBaTu. lle nocAraeTbesa MIIAXOM
noxminy 6as3m maHmx, abo HaBiTH onHiei Tabiawuili
06as3m maHWUX, Ha JEKiJIbKa cepBepiB. Y CBOIO 4epry
cepBepa MOKYTb OyTM JIelleHTpaJii3oBaHi reorpa-
¢iuno. Pobutbea 1e mua Toro, mpo 6 piBHOMIpHO
PO3MOMiNMTY HaBaHTa)KeHHA Ha Tabsauii 6a3 ma-
Hux. ITocTae mpobisema npaBUIBHOTO PO3MOAINIEHHSA
TabJMIp MidK cepBepaMIu.
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AHajiz ocTaHHIX JOCHiNKEeHb 1 Imy-
Ousikamiit. 3a ocTaHHI JeKiTbKa pPOKiB

posmnonineni i mapasaenbHi CYBJl craman [

N N |

peasbHicTIO. BoHmM HanmawoTs QyHKIIO-

. . TonoBuuit TonoBuuit KepiBank KepiBHHUK 3 KagpoBUX
HaJbHiCcTh, neHTpatdizoBannx CYBI, ase : )
y Cepe,ZLOBI/IH_Li, e /:LaHi pOSI‘IO,ILiJIeHi Misk IHXKEHep E€KOHOMICT BHPOOHHIITBA MUTaHb
KOMIT'IOTEPAMM, II0B'SA3aHVMI MEPEKE0,
abo wmixxk ByssaMm OaraToONpoLeCOPHOI
cucrteMu. Y mapaJjiesibHil cucteMi 6a3 ma- Indopmariiuii Biutin Biutin B .
HIUX IIpaBUJIbHE PO3MIIIEHHA TAaHUX MAae€ s Syxrarrepii S iutin kagpis
BUpilTaJbHE 3HAYEHHA IJiA 3abe3nedeHHA
OajlaHCy 3aBaHTaKeHHA. B imeasi mosxkHa Texuiunmit
IIOBHICTIO YHMKHYTM NOPOTUAll Mik of- Bizin

HOYACHO BMKOHYBAHVMMU IapajieIbHUMU
omepariaMy, AKIO0 KOMKHA 3 HUX Oyne

Puc. 1. CrpykTypHa cxemMa poOoOTH migNmpueEMCcTBa

IIpanioBaT 3 HE3aJIEXKHOI0 0eaiiudio na- /[oepero: pospobra agmopa cmammi

Hux. Heszase)xkHI MHOMKMHM JAaHUX BUXO-

IATh IIAXOM JeKJjacTepusallii (TropM30HTAJIBHOI
dpparmenTarnii) BifHOCHMH Ha OCHOBI (PyHKIII (XeIr-
¢yukuii abo inpekcarii mo giamas3oHy) Bif OmHOTrO
abo Gisbirie aTpubyTis i po3MimieHHA pparMeHTiB Ha
OKpeMUX cepBepaX. leksacrepusaliid MOKe IIPO-
BOAMTHCA II0 omHOMY abo IexinbKoM aTpuOyTam.
B ocramnbomy Bumaaxry [5, c. 4] 3anmuT TO4YHOrO 3i-
CTaBJIEHHA 3 JIEKIJIbKOX aTpuOyTiB MOKe BIUKOHY-
BaTMCA HA OHOMY BYy3Jii 0e3 B3aeMOAil 3 iHIIMMM
By3samu. Bubip misk xemnryBaHHAM i iHZeKcali€o 1o
Jiana3oHy — Ile NMMTAHHA opraHizanii 6asm maHUX.
Iexryacrepusaliisa, Axka cro4aTKy OyJa 3aIIpOIOHO-
BaHa NJIA cucTeM 0e3 MIOoAiy pecypciB, BUABUIACHA
KOPMCHOK 1 JJIs cucTeM 3 IaM'dTTIO, 110 PO3MiJisa-
€TbCsA, OCKLIbKY BOHA CIIPUAE 3HIMKEHHIO KOHQJIK-
THOCTI ITpy pocTyni fo nam'ari [6, c. 5].

Bugisienns He BUPIIIEHUX paHillle YacTUH 3a-
rajJbHOI mMpodsaemu. Y IOPiBHAHHI 3 JIOKAJIBbHMMY Oa-
3aMM JaHUX 00poOKa PO3NOMiIeHNX 3alUTiB 3aiiMae
OKpeMy He [0 KiHIA AOCTigKeHy Hiry B obJsacti
0a3 maHuUx. Bigomo, 1110 06pobka 3anmTiB B po3Iozi-
JIeHii 0asi maHmx € OiJbII CKJIAHOI0 y MOPIBHAHHI
3 3ammMTaMu A0 JIOKaJibHOI 0as3u mauux. CrjaagHiCcTb
IIOJIATA€ B TOMY, II[0 O CKOPOTUTU HYac 0OpPoOKM 3a-
IUTIB 10 po3mofisieHol 0asi JaHMX 3a [IOIIOMOTOIO
ONITYIMAaJIBHOTO PO3MIIIEHHA BY3JIB IIPM HamOisbII
ONITMMaJIbHOMY PO3MIillleHH] TabJMIlh 110 Pi3HNX cep-
Bepax. ¥ PO3INIAHYTUX Ipalfax nobpe IomaHa iH-
dopmarllia mpo posmomisieHi 00YMCIEHHA y Mepeski.
AJle He aKIIeHTOBAaHO yBary Ha IIPaBUJIBHOMY PO3-
noxisi Tabaunb 0a3 TaHUX MisK BY3JIaMI.

Meta crarrti. ['osoBHOIO MeTor0 Iiiei pobotm €
BUJIJIEHHA OCHOBHMX AacIleKTiB, Ha fAKl cJif 3Bep-
TaTM yBary IpM HIPOEKTYBaHHI posnoniseHnx 06a3
naayx. CKJIacTy MaTeMaTUYHy MOJIeJb PO3MII[eHHA
TabJMIb PO3IOAiNeHHA 6a3M NaHUX II0 By3Jax Po3-
II0ZIiJIeHO1 Mepeski.

Buraan ocHoBHoro marepiany. Posrianemo 3a-
raJIbHy CTPYKTYPHY CXeMy POOOTM MiAIIPMEMCTBA.

Ilepen moyaTKOM IIpOEKTyBaHHA 0a3y JaHUX
CJIim po3pobuTy cxeMy poOOTM HigIIPMEMCTBA, i ITpo-
IyMaTy AKi Bigminm migmpuemcTrBa OyayTh 3BepTa-
THUCA 10 TUX YU iHmMMX Tabsuub 0asu mauux. IIpm
pos3paxyHKy Tabsauilb, Ha sAKi Oynxe mpoBoauTHCA
HalOINbIIl YacTe 3BepPTAaHHA Ha 3YMUTYBAHHA, CJif
[IOMICTUTHM Ha CepBepa 3 BEJMKUM ODCArOM MaM sTi,
O17IBbIII MOTYKHMM IIPOLIECOPOM 1 OlNIBIN IIMPOKUM
KaHaJIOM IPOIIyCKHOI0 cMyru Tpacdpiky. A MeHII 3a-
BaHTas)KeHi TaOauIli BUAIIUTKM HA cepBepa 3 MEHIII
HOTYKHIUMU XapaKkTepucTukamu. Ile pimeHHA gomo-
MOKe 3a0lLIafUTy BUTPATU HA OPEHNY CepBepIB.

IlepeBarn BUKOpUCTAHHA PO3MOAiIeHOI 6a3u ga-
HUX MOJIATA€ B TOMY, II[0 B HAIIl Yac If0 TEXHOJIOTIIO
OiATpUMy€e OiJIBIINICTh CYyYaCHUX CUCTEM yIIPaBJIHHA
b6aszamu mauux (CKEB]). Ile sHM:Kye 3aJeKHICTB Bif
BcraHoByenux CKE]l Ha opeH0OBaHNX cepBepax.

IIpunyctumo 110 posmnofijieHa Mepeska CKJafa-
€TbCA 3 JEAKOI KIJIbKOCTI JIOKAJIbHUX Mepeik, III0
YTBOPIOIOTE BYy3JM, 3’€IHAHMX MK co0oi0 Mepe-
sxero Internet. 3amut, 10 HagXOAUTE y 6a3y JaHUX
OyIb-AKOTO By3Jia, MHPUILYCKAE OOCTYII IO IIEBHOI
Tabsauili PBJl. 3anut no PBJl HangxoamTh 10 BXin-
HOI uepru BiAmoBimHOrO By3Jsa Mepeski. Ko Heob-
XigHa 1y oOpoOKM 3ammuTy TabJIMUI[A 3HAXOAUTHCH
B 6a3i JIOKaJBbHOTO BY3J1a, TO 3alUT 00pO0JIAE€ThCA i
BUJAETHCA pPe3yJsbTaT. Ko Tabaniia 3HaXOOUTh-
cdA Ha BifjaJieHOMY BY3Jl — 3alUT IePeCcUsIaeTbCsA
B IIeif By30J1, 00pobasAeTbCcA B HBOMY i pe3yJsbTaT
BIANIPaBJIAETHCA ¥ BY30J, 3 AKOTO CTABCSA 3aIINUT.

B ommcanini cxemi 00poOKM 3anmTiB B cuUCTeEMI
BUILJIMBAE, II[0 B IpoIieci 00CIyroByBaHHA MIPOTATOM
KOKHOI OAMHMII Hacy II0 Mepeski IlepecusaeTbCs
IesKuii o0cAr JaHMX. 3araJibHmMii oOCAr 3ammTiB i
pe3yabTaTiB 3aJIeKUTh BiJl PO3MOAIITY TaOJINIb MidK
Bysjamu. UuM MeHIle cepepHiit obcAr maHMxX, II0
IepecuyaloTbCsA — TUM BUIle OyJe IIBUAKICTL 006-
PoOKM 3amuTiB.

IIpunycrumo,

7 — KIJBbKICTB BY3JiB Mepeski;

m — Kinbkicts Tabmauis PBI;

K, — j-mii By30Ja Mepexi;

F; — i-a tabaua PB]I;

L; — obcsar i-oi Tabsnii;

b; — obcar nmam'saTi Bysna K;, nmpusHaueHoi 1A
po3MittieHHA TabJnIb;

l; — iHTeHCUBHICTE 3ammTiB 70 TabsMLi F;, imimi-
jioBaHUX y ByaJi K;

a; — obcar 3anuty mo Tabsmnii Fj;

b; — obcAr 3amMTyBaHUX INaHUX IIPM BUKOHAHHI
3anuty no tabsuui Fj

Toni obcar maHux, IO HAAXONATH Ha TepMiHAJ
By3JIa, II0 MiCTUTH i-y TabJuuillo, Ipyu BUKOHAHHI
3armmTy po tabsuii F;, nopiBHOE a,1f;. IIpu mbomy
ARIOo Xy (1= 1,2,...,m; j = 1,2,...,n) — BeJWUIMHMY, II[0
BM3HAYAIOTHCA 32 (POPMYJIOIO

1, akmoTabnunaF, 3Hax0 JUThCAYBY3MIK;
Yij = {O,HI{I.U,OTaﬁJ‘IHHHFiHe3HaX0,£lHTLCHy'By3HiK-,

TO 00CAT HAaHUX, IO IIepPecUJaloTbCA IPU BUKO-
HaHHI 3armuTy Ao Tabsuii F,, iHimiioBaHoro y By3J1i
K;, nopiBHIOE (00, +f:)(1—x;).

Ockinpku A; — iHTeHCUBHICTB 3amnTiB 0 Tabsmmi
F,, ininiitioBannx y By3ai K;, To BOHa MOPOIKY€E 00-
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cAr faHux A; (o +p:)(1—x;;), 1110 ToTpPedyIOTh ITepecu-
JaHHA. ToMmy 3araybHNIT O0CAT HAaHUX, AKI HEOOXiTHO
IlepecsaTy 10 KaHaJax 3B'A3KYy MK By3JlaMy BHa-
CJiIOK (PYHKIJIOHYBaHHA cucTeMu B Iepebiry onxm-
HUIII 9acy, BUBHAYAETHCA (POPMYJIIOI0

m n

§= Zzlu—(ai +B)(1—x;)

i=1 j=1
AKINO TigCTaBUTHU
m n
A=Y 5
i=1 j=1
TO cepenHit 00cAT JaHUX, HeOOXITHNUX NJIA Iepe-
CUJIAHHA II0 JIHIAX 3B'ABKY IPY BUKOHAHHI 3aluUTy
B CHUCTeMi JOpPiBHIOE
m n

V=%ZZlij(ai+ﬁi)(lfxij) 1)
i=1 j=1
OTiKe, UMM MeHIIle B3Ha4YeHHA V, TUM BUIIe
HIBUJKICTE 00poOKyM 3ammTiB. OCKINIBKM KOXKHA Ta-
ommna Fy(i=1,2,...,m) 3HaAXOOAUTbCA HA OJHOMY 3
BY3JIiB MepedKi, TO
n

Zx!-j=l(i=l,2,...,m) 2)
j=1
Kpim Toro, obcar soxkanbHOI 6a31u JaHUX KOMK-
Horo By3Jsa Ki(i = 1,2,...,n) He TIOBUHEH II€PEBUIILY-
BaTM O0CAr MaM'ATi IbOro By3Jia, IPU3HAYEHNIT [JI
poawmitiensa Tabauip 6a3 garux. Tomy
m

ZleUgbj(j= 12,..,1) (3)
i=1

Takum 4MHOM, 3aBAAHHA OIITUMAJILHOTO PO3IIOIi-
JIy TabJinIlb 10 By3JaX II0JIATA€ B TOMY, 11100 BU3Ha-
YTV 3HAYEHHs 3MIHHUX X, €

x; ={0VU1}(i=12,...m;j=12,...,n)

AK1 3aJI0BOJIBHAIOTL yMoBaM (2), (3) i maroTb mi-
HiMyM JinitHOI dyHKHii (1). OTpuMana MaTeMaTHd-
Ha MOJeJb € 3aBIaHHAM I[iJIOYMCEeJIbHOTO JIiHIIHOTO
IIporpaMyBaHHA 3 OyJIeBUMM 3MiHHVMIL.

Sammty 1o opHiel 1 Tiei ok Tabmui F;, BCTYIHMKMU
Ha cepBepa PiBHUX BY3JIB, MOYKYTb OYTU PI3HUX TUIIIB.
Y 1bOMY BUIIAQJIKY 00CAT 3aIUTy i 00CAT 3aIMTyBaHUX
JaHUX 3aJIeKUTDh B By3Ja, Ha AKMIT HAJAIIIOB 3aInT.

ITpunycrumo, a; — obcar 3ammty mo Tadbmanmi F
iminiioBanoro Ha cepsepi By3xaa Kj; b; — obcar 3a-
IUTYBaHUX NAHUX NPV BUKOHAHHI 3aImUTy 10 TabJM-
i F;, maginimos Ha cepsep ByaJsa K, Toxi minbosa
pyHKIIA 3a7adi ONTMMAJBHOIO PO3IONiITYy Qaiiiis
II0 By3Jiax o00uMciroBasibHOI Mepexki Moyke OyTwu
IpejcTaBJieHa y Bﬁmﬂ;}mi

V= %Zzlq(al +BI(1—xy)

=1 j=1

3anuieMo IiJbOBY (PYHKIIO 3aj7ladi ONTUMAaJb-
HOTO PO3IOJiIy Tabauib [0 By3Jax y BUIAAKY,
KOJIM 3ammMTy 3 (pikcOBaHOrO ByaJsa A0 oxHiel i Tiel
9K TaOJUITI MOYKYTB OyTM PI3ZHOTO TUILY.

ITpumycrumo,

S — 4ucJio TUIB 3aINUTIB;

Awij — IHTEHCUBHICTB 3anuTiB k-ro Tumy 10 Tadim-
ui F7, iminiioBanux y Byadi Kj;

0y — obcar sanury k-ro tumy no tabsmui F, ini-
L1ifiloBaHOTO Ha cepsepi ByaJsa Kj;

Pii; — obCAr 3aImMTyBaHMX NAaHUX [PV BMKOHAHHI
samury k-ro tumy mo tabsmili F;, HaminioB Ha cep-
Bep ByaJsa K

Toni obcAr maHMx, 110 MEPECUNIAITHCA IIPU BU-
KOHaHHI 3amuTy k-ro Tumy no tabswuni F;, iminiiio-
BaHOrO y By3Ji K nopiBuiOE (oy; + fi)(1 — x4)
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OCKIiJNIBKM IHTEHCHUBHICTB Ai; ITOPOMIKY€E 0OCAT TaHMX
A (s + Prii)(1 — x4), TOTPeOYIOTH IepecuIaHHi, TO
3araJbHUI 00CAT MaHMX, AKi HeoOXimHO mepecJsiaTu
II0 KaHaJIaX 3B'A3KY Mi’K By3JaMU YHACJIIOK PYHK-
IIIOHYBaHHA PO3IIOMIJIEHOI CUCTEMM IIPOTATOM OMV-
HUII Yacy, BUBHAYAETLCA (POPMYJIOI0

m n E

5= ZZZ;{U(&HJ +Brey) (1= x)

i=1 j=1k=1
Axmo migcraBuTH
m n 5
=020,
i=1 j=1k=1
TO LiJIbOBa (PYHKIiA 3a7adi ONTMMAJbLHOTO PO3-
roxiny paiiIiB mo By3Jax o0YMCIIOBAJIBLHOI Mepeski
OpuiiMe BUTJIAL

V= %iii (@ + By (1= %)

i=1j=1k=1

Bci noBigomnenHs, 1110 HAAXOAATH ¥ BXiAHI epru
BY3JIiB, PO3LIMMO Ha JIBa TUIM: mun 1 — IOBifo-
MJIEHHA, CKJIQJOB] 3amuTH, AJisg 00poOKM AKMX HE0O-
XigHi Tabsuiyi He MicTATbCA B 0a3l JaHUX By3JIa;
mun 2 — TIOBiIOMJIEHHS, 1110 CKJIAAAI0Th 3aIIUTH, IJIA
00CJIyrOBYBaHHA AKMX MOTPiOHI Tabsmiyi MicTATbCA
B 0asi gaumx BimmosimHOTrOo By3sa. IIpu mpomy Oy-
JIeMO BBasKaTH, 110 3aIUT muny 1, mpubyBHIIM-IIINIT
JUIA CBOTO ODCJIyrOBYBaHHA y BinmaJsieHMii By30JI,
IIePEeTBOPIOETHCA HA 3aIUT muny 2.

Beegemo BesramHm:

Wy — cepenHiit uac 06pobku moBimomsenusa k-ro
(k = 1,2) tuny y By3di Kj;

U, — IHTEeHCUBHICTb HAIXOIKEHHs ITOBiIOMJIEHb
k-ro (k = 1,2) tuny mo Bxinuoi uepru Byasaa K.

Topni, anaJiorigHo 3aMicTb oOMesKeHHA (3) B MaTe-
MaTUYHIV MOJeJi MOYKHa BUMKOPMUCTOBYBATY HACTYII-
He o0OMeKeHHs:

USIWsl + USZWSZ < 1’
ne

U =2 2l = 2)(s = 12,m);

i=1

m
Uy = ) As(s = 1.2,
i=1
n
WS
=1
Posrasauemo HOGyHOBa MOzeJi1  OIITVMMAaJIbHO-

TO PO3MOJiay Tabauilb IO BY3JiaX OO0YMUCIIIOBAJIb-
HOI Mepesxi y BUIIAJIKy, KOJM B SKOCTI KPUTEPiio
ONTUMAJIBHOCTI NPUIIMAETbCA 3arajibHa BapTiCTb
Tpadiky, MOPOIKeHOro (PYHKIIIOHYBaHHAM 004mC-
JIFOBAJIBHOI CUICTEMM IIPOTATOM OAMHMUIIL Hacy.

ITpumycrumo,

7T — 4MCJO BY3JIB MepeiKi;

m — 4ucyo HesaJsexxHUX (aittis PE];

K, — j-mit By3oa Mepexi;

F; — i-a Tabaua PB]I;

L; — obcar i-oi TabJmiri;

b, — obcar mam'ari By3na K;, nmpmusHaudeHoi 1A
po3MiteHHA TabanIt;

\; — iHTeHCMBHiCTB 3ammTiB 10 Tabsmui F;, imini-
itioBaHNxX y By3ii Kj;

o; — obcAr 3ammTy mo Tabsmni F;, iHinioBaHOTO
Ha cepsepi By3na K;

B; — obcar 3amMTyBaHMX JAaHUX IIPY BUKOHAHHI 3a-
Ty fo Tabsmy Fj, 1o Hapdifmos Ha cepBep Byaia Kj;

T — BapTicTe mepenadi oxuHMII iHdopmarii 3
ByaJsa K; y Bysoa K; (r, = 0, s = 1,2,...,n);
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Axmo x; (1 = 1,2,..m; j = 1,2,...,n) — BeIW4NHY,

110 BM3HAYAKOTHCA 32 (POPMYJIOO
1, AKmoTadNHIAF, 3HAX0 JUThCAYBY3MIK ;
i {O,HKI.U,OTaﬁJ‘IHLIHFl-HESHaXO,E[HTLCHyBya}IiK-,

TOMi OOCAT AaHUX, 110 [EePEeCcUJAThCA IPU BU-
KOHaHHI BamuTy pmo Ttabusmii F; imimniioBanoro y
Bysmi K, mopiBHIOE (0i; + Pui)(1 — ). Ockinb-
KM IHTEHCMBHICTB 4; IIOPOMXKye oOCATr IaHUX
Ao + Biy)(1 — x;5), MOTPeOYIOTH NepecusaHHi, TO
BapTiCThb IIEPECUIIKN IINX NaHUX JTOPIBHIOE

n

G; = ZAU‘ (“ij + ﬁij)rsj(l - xa’j)xis:
5=1

a 3araJibHa BapTiCTh JAaHUX, AKI CJIJ ITepecsaTyu
II0 JIIHIAX 3B'ABKY MidK By3JlaMM BHACJIJOK (PYHKITi-
OHYBaHHS CUCTEMH IIPOTATOM OJMHUIN dacy, BU3HA-
JaeTbcA POPMYIIOI0

m n n

€= ZZZ’LJ‘(“G + ,81-1-)?;1-(1 - x!j)xis

i=1j=1s=1

Cnoucok Jgitepatypu:

TakyuM 4YMHOM, 3aBIAHHA IIOJIATAE B TOMY, 1100
3HanTU MiHiMyM pyHKIIii BapTocTi C mipu oOMesKeH-
HAX (2), (3).

BucnoBku i nponosunii. IlposeneHo orasan me-
peBar BUKOPMCTAHHA PO3INOAiNeHNX 6a3 JaHUX IIpu
OPOEKTYBaHHI iHPOPMAIIIHMX CUCTEM IJIA IimIpu-
€eMcTBa. Y JaHill cTaTTi po3pobsieHO MaTeMaTUYHY
MOJleJIb 3araJibHOI BapTOCTi NepecuJaHHA NaHUX Yy
Mepeski MK By3JaMu. 3a JOIOMOToI0 Iiei pyHKIIiI
MOYKHA PO3INOJINNTI HaBaHTAKEeHHA Ha cepsepa 6a3
JaHUX, TMM CaMMM 3MEHIINTV OYiKyBaHHA KOPUC-
ryBada. CJif aklleHTyBaT! yBary Ha NIPaBUJIbHOMY
posMitienHi ByasiB Ta Tabauup 6a3u manux. Bysin,
0 AKMX ¥ige OiJbIll yacTe 3BepPHEHHA MOTPiOHO BU-
mimAaTy Ha OinbIn moTysKHI cepBepa. Tabsmiri, Misk
AKMMM BeJIeThbCsA dacTe 3BepHEeHHdA, PeKOMEeH/I0BaHO
posMimiaT Ha ofHOMY By3Jii. HuM meHIrre Oyzme Bap-
TiCTB IepecuIaHHA JaHUX — TUM MEHII Jacy IIoTpe-
OyeTbCcA Ha BUKOHAHHSA 3aIIUTY.
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TaBpuueckuit rocyfapCTBEHHBI arpOTeXHOJOIMYEeCKN) YHUBEPCUTET

NCIIOJIb3OBAHME PACIIPEJEJEHHBIX BA3 JAHHBIX
TP ITIPOERTUPOBAHNN NMH®OPMAIINIOHHBIX CUCTEM
JJId ABTOMATU3AINN PABOTBI ITPEXITPUATIIN

AnHOTaUIA

B craThe packpbIBaeTCA BOIPOC aKTyasaM3alyy JICIIOJIb30BAHMA COBPEMEHHOJ TEXHOJOIMM paclpeleseH-
HbIX 0a3 JaHHBIX [PV NPOEKTUPOBAHNY MH(MOPMAIVIOHHBIX CUCTeM AJA paboTel npeanpuaTnii. IlpenioskeHna
MaTeMaTHdecKasd MOJeJIb paclpelesleHIsA Harpys3KU. BbIIesdloTca OCHOBHBIE COCTAaBJIAIONIME IIapaMeTpPhl
IIePEeCBITIKY JAHHBIX KOTOPBIE BJIMAIOT Ha BPeMsA JOCTaBKM HAHHBIX IO ceTu. IlocTaBseHa mpobJsemMa O TOM,
KaK (pU3MUEeCKN paclIpenesaTs 0a3y JaHHBIX II0 cepBepaM. CresaH BBIBOJ, O TOM, KaK JIydllle PaclIpenesnTb
Harpys3Ky Ha cepBepa 0a3 JaHHBIX.

Kuarouesbie cioBa: nHpOpPMAaIMOHHAA cUCTeMa, 0as3bl JaHHBIX, IPOEeKTHUpoBaHne, OBM, 3ampoc, aBTomMaTusa-
LM, MaTeMaTHdecKasd MOJeJb.

Pavlov D.Yu,, Sitsilitsin Yu.A.
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USING A DISTRIBUTED DATABASE IN DESIGNING OF INFORMATION SYSTEMS
FOR THE AUTOMATION OF ENTERPRISES

Summary

In the article the question of updating the use of modern technology of distributed databases in the design
of information systems for businesses. A mathematical model of load distribution. Highlighted the main
components of the data transfer parameters which influence on-time delivery of data across the network.
Posed the problem of how to physically distribute database servers. The conclusion about how best to
distribute the load on the database server.

Keywords: information system, database, design, computers, request automation, mathematical model.
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