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ABTOMATHU30BAHA CUCTEMA KOHTPOJIIO I AHAJII3Y
E®EKTUBHOCTI BUKOPUCTAHHSA ITPOI'PAMHHUX 3ACOBIB

HNIAIIPUEMCTBA
YAKHNO V. M., BUNTOV M. I..
AUTOMATED SYSTEM OF CONTROL AND ANALYSIS OF EFFICIENCY OF USE OF SOFTWARE
OF THE ENTERPRISE

The most common functions of office software are text and image documentation,
accounting and control. The software for performing these functions is constantly changing.
Changing and diversifying environments (technology, operating systems, and browsers) to
use these tools. Constant updating of computer technology and programs is an urgent need of
every production. This ongoing process of updating and expanding the capabilities of
technical and software tools needs to be monitored and analyzed. In this case, a system for
monitoring the use of standard software and the most common software tools is useful. An
essential component is the development of a software update strategy. A system that facilitates
solving these problems is presented in this paper. The typical component of all office
enterprises is considered - software, methods for assessing its quality and efficiency of use in
a particular enterprise. Methods of increasing efficiency

The system allows you to decide on a useful and expedient update of the software
product. Solutions are based on the mathematical and informational models offered in the
work..

Beryn

Haii6inpm mommpeni ¢yHKIil o¢icHMX mporpaMHHUX 3aco0iB — 1e
TEKCTOBE Ta rpadidHe MOKYMEHTYBaHHsI, OOJIK Ta KOHTposb. [Iporpamsi
3aco0M JJIsI BUKOHAHHS WX (PYHKIH MOCTIHHO 3MIHIOIOTHCS. 3MIHIOIOTHCS Ta
YPI3HOMAHITHIOIOTBCSL ~ CepeloBUINA  (TEXHiKa, omnepamiiiHi CUCTEMH Ta
Opayzepu) [UI1 BHUKOpPHCTaHHA I1HX 3aco0iB. [locriiiHe  OHOBICHHS
KOMIT'IOTEPHOI TEXHIKM Ta TMporpaM — HarajibHa I0Tpeda KOXKHOTO
BupobHunTea. lleit mporec MOCTIfHOTO OHOBJIEHHS Ta PO3MIMPEHHS
MOJKJIMBOCTEH TEXHIYHHX Ta MPOTPaAMHHX 3aC00iB HEOOXiTHO KOHTPOIIOBATH Ta
aHai3yBaTH. B maHOMY BHIaIKy KOPHUCHOIO € CHCTEMa ISl OOJIKY KOHTPOIIO
BUKOPDUCTAHHS IPOTpaMHHUX  CTaHJAPTHUX Ta HalOUIBII  MOMIMPEHHX
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nporpaMHux 3aco0iB. HeoOXiqHOO CKIIaI0BOIO € po3po0Ka CTpaTerii OHOBICHHS
nporpaMHux 3aco0iB. Cuctema, o JO3BOJISIE CIPOCTUTH BUPIMIEHHS IUX 33139
MpeAcTaBieHa B Iiif  poOoti. PosrmsHyTa THIIOBa CKIIafoBa BCiX OQicHUX
HiNPHEMCTB — TpOrpaMHe 3a0e3MeYeHHs, METOAM OLIHKM HOro sKocTi Ta
e(eKTUBHOCTI BUKOPHCTAaHHA B KOHKPETHOMY MiANpHEMCTBL. Mertoau
MiABUIICHHS €PEKTHBHOCTI

Cucrema /03BOJISIE TpPUMMAaTH pIlICHHS PO KOPUCHE Ta JOLIbHE
OHOBJICHHS [TPOTPAMHOT0 MPOAYKTY. PilieHHs 0a3yl0Tbcsi Ha MaTeMaTHYHUX Ta
iH(pOPMAIITHAX MOAENSIX, 0 IIPONOHYIOTECS B POOOTI.

IlocranoBka 3aBIaHHsA

3aBIaHHAM JOCIHIIKCHHA € po3poOKa iHGOpMAaIiifHuX, MPOrpaMHUX Ta
MaTEMaTUYHUX MOJEIIEH AKI BINIMOBIIAIOTH ITOCTABJICHNM 3a1ad4aM JTOCIIIKEHHS
1 J03BOJISIIOTH peanizyBaTH aBTOMATH30BaHy CTpATeril0 CTpaTeriyHoOro Ta
TAaKTHYHOTO OHOBJIEHHS INPOTPaMHUX 3ac0o0iB MiANPHEMCTBA. 3alpoONOHOBaHI
nporpaMHi  3aco0M IIOBMHHI  JIO3BOJIMTH JOCHIAWTH EKCIEPUMEHTAIBHO
e(eKTUBHICTD 3aNPONOHOBAaHUX AITOPUTMIB NPUHUHSATTS pilleHHS. Baxmusum
€JIEMEHTOM 3aBJaHHSA € po3poOKa HAOYHOIO iHTepdeiicy, IO MaKCHMAaJbHO
BiJIMIOBi1a€ MOTpedaM JOCIiHKEHHS,. JOCTIIUTH HOBI aJITOPUTMHU, OOTPYHTYBATH
e()eKTUBHICTb 3aCTOCOBaHMX METOJB Ta MOOYIyBaTH Iporpamy, L0 poOUTh
BUOIp HAOYHHM.

OcHoBHa yacTHHA

Haii0inbm mommpeHi MoJeni sIKOCTi IPOrpaMHOro 3a0e3NneyeHHs] MaloTh
pi3Hy KUIBKICTH DIBHIB 1 TOBHICTIO 200 YacTKOBO 30iraroThCs IIOJO HAaOOpy
XapaKTepUCTUK skocTi. Hampukian, Mmonens skocti MakKoimna Ha HaWBHITOMY
piBHI Mae TpH XapaKTepUCTHKH: (DYHKIIOHAJIBHICTh, MOIU(IKOBAHICTh 1
MIePEHOCHICTh, a Ha HIDKYMX PIBHAX Mogeni — 11 migxapakTepucTuk sKkocTi i 18
KkputepiiB (aTpuOyTiB) sikocTi. Ctangapt ISO 9126 npornoHye BUKOPUCTOBYBATH
JUIS OMKCY BHYTPIIIHBOIO Ta 30BHIMIHBOro sikocti [13 GaraTopiBHEBY MOJEIE.
Ha BepxHBOMY piBHI BHAIICHO 6 OCHOBHHX XapakTepucTuk sikocti 113, Koxna
XapaKTePUCTHKA OIHCYETHCS 3a IOTIOMOTOI0 KiJIbKOX BXIJIHUX y Hei aTpuOyTiB.
Jnst xoxHOro aTpuOyTa BH3HAYa€Thes HAOIp METPHK, IIO JIO3BOJISIOTH HOTO
OLIHUTH. MHOXWHA XapaKTePHCTHUK 1 aTpuOyTiB sKoCTi 3rigHOo 3 ISO 9126.

BiamosigHo 10 copMyIbOBaHHX KPUTEPIiB SIKOCTI IPOTPAMHOTO
3a0e3neyueHHs porpaMa ONTUMaIbEHOT0 BUOOPY MPOrpaMHHX 3aC00iB 11
OHOBJICHHS (HOPMYJTIOETHCSI HACTYITHUM YHHOM.

IcHye n THITIB TIpOTPaMHOTO 3a0e3MeUeHHS 3 TIEBHOIO (DYHKITIOHATBHICTb.
KosxeH BUA MICTHTh JesSKy KUIBKICTh MporpaMm, siKi BUKOHYIOTh €KBiBaJICHTHI
(GyHKLIT, TporpamMu BiIPi3HAIOTHCS BApTICTIO 1 IKICHUMH ITOKa3HUKAMH.

Hexaii ©1>C2>Cs-Ci _ yposxunn Iporpam, sKi BiAMOBITAIOTh i-My THITY
IpOrpaMHOro  3a0e3MeueHHsl. EnemeHTH 1MX MHOXHH MOXYTb OyTH
nepepaxoBaHi
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G; =127} yeporo norumis

1,2... - Homepu [13, siki BiIMOBiNAIOTH TPYII i

Tomi mporpama BHOOPY ONTHMAJIBHOTO IIPOTPAMHOTO 3a0e3MECUCHHS
(dbopMmymoeThCcs Tak, HEOOXiTHO BHOpPATH B KOXHOMY THIII HPOTPaMHOTO
3abe3neuenns (I13) takuit Homep 13 % s sKOTO :

max Z 1 (m;)
i=l1
IIPU YMOBI, 10
Z Ss(m)<v
i=1

JIe V — MaKCHMajbHa BapTiCTh, IO MOXE BUTPATHUTH TOKyNemb, /i -
(hyHKIIS SKOCTI 3B's13aHA 3 KOXKHUM BHOPaHUM IPOTPaMHHUM IIPOYKTOM.

€ nocuth Oarato pi3HOMAaHITHUX AacCHEKTiB TOHATTS «IKICTB» —
E€KOHOMIYHWM, COIIaJIBbHUN, YHpPaBIiHCHKUH, ocoOmcThil Ta iHmi. KoxHuit i3
HiIXOJIB Ma€ CBOE TPAKTyBaHHS 1 PO3yMiHHS Li€i Kareropii 3aJieKHO BiA
00’exTa nocnimkerHs. 3 ¢inocodcbkol TOUKK 30py, Oy/Ab KU 00’€KT BOJIOIIE
SAKICTIO B CHJIy CYTHICHOI BHM3HAY€HOCTI, TOIi SK COIllaThbHO-CKOHOMIYHUH
ACTIEKT SKOCTI TPOSBISIETHCS JIMIIE Y BHIIAAKY HAsIBHOCTI MOTpeOH, SKY
MOKITMKAHNH 3aI0BOJIEHATH 00’ €KT [4]. Y KOHTEKCTI TaKUX MOHATH, SIK «AKICTh
OCBITH», «SKICTh XHUTTS», «IKICTh TEXHIKM» Ta 1HINI, MATAHHS MEPEXOAUTH Y
IUIOLIMHY OILIHIOBaHHS LUX SIBHIL 3 TOUYKU 30pY Cy4aCHHUX CTaHAAPTIB, PO3BUTKY
HayKd 1 TEeXHIKH, JOCSITHYTOTO piBHS PO3BHUTKY CYCHiJIbCTBA. Y BapiaHTax
MixHapomuux cragmapTiB ICO cepii 9000, sxi HaOymu wmaHOCTI B 2000 porri,
MOJAaHO HOBE TPAaKTYBaHHS KaTeropii «SIKICTB», 3TiQHO SKUX BOHA
XapaKTepU3Y€EThCs SIK CTYIIHb, 3 SKOIO CYKYIHICTh BJIACHUX XapaKTEPUCTHK
00’€KTa BiJIMOBi/Ta€ IIEBHUM BUMoOTaM [4].

BucHoBku

3ampomoHOBaHa cHUCTeMa JuIi  OOJIIKy Ta KOHTPOJIO BHKOPHUCTAHHS
MPOrpaMHUX CTaHAAPTHUX Ta HAWOUIBII TOMMPEHUX MPOTPAMHUX 3ac00iB
(Odicamit maket). IIporpama no3Bojsic oOMpaTH  HANOLIBII BiAMOBITHE
nporpaMHe 3abe3nedeHHst At koxkHoi (ynkuil. [Hdopmarniiina cucrema, 1o
YaCTHUHOIO IIPOTPAMHOTO 3ac00y, TO3BOJISE MATPUMYBATH B aKTyaJIbHOMY CTaHi
iHpopmanio 1po HasBHICTh NPOrPaMHHUX 3aco0iB MIANPUEMCTBA Ta
e(eKTUBHICTIO iX BUKOpUCTaHHs. IIporpama 103BOJISIE YHHUKHYTH MOMHIIOK
KOMIUICKTYBaHHS Ta CHOPSUDKEHHS poOOYMX MiCIlb, IO TIOB’sI3aHI 3
HEY3TOKEHICTIO B3aEMO/IiT OKPEMHUX IPOTPAMHUX CUCTEM
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JAKHNO V.M. ,PROSTIBGENKO S.S.,RUBAN A.O.
EXPERIMENTAL JUSTIFICATION OF THE QUALITY OF GRADIENT METHODS FOR
LEARNING NEURON NETWORKS

Purpose and objectives. . The greatest interest in the gradient method in recent years is due to
the fact that gradient descents and their stochastic or randomized variants underlie almost all
modern learning algorithms developed in data analysis [1]. Most optimization algorithms
come from propositions that have access to an exact gradient or hessian. In practice, there is
usually only a noisy or even biased estimate of these values. Almost all deep learning
algorithms are described on sample estimates, by extreme networks, in terms of the use of
mini-packages of learning examples to calculate the gradient. It also happens that the
objective function that minimizes is one that has no computational solution. In this case, there
is usually no computational solution to the gradient calculation problem, and then only the
approximate gradient remains. Such problems most often arise in complex models, for
example, the algorithm of the compared distribution (contractual divergence) offers a method
of approximation of gradient functions of logarithmic plausible mechanical engineering.
Various neural network optimization algorithms have been developed to compensate for
inaccurate gradient estimation. The problem can also be found by choosing a surrogate loss
function that is even more approximate than true. In any case, gradient descents and their
stochastic variants underlie almost all modern learning algorithms. The purpose of the study
is to develop a software tool that allows you to investigate and compare experimentally the
effectiveness of different options for software implementation of algorithms that use the
gradient as the direction of descent. The options involve a variety of methods for constructing
descent directions using a gradient direction..

Object and subject of research. The object of research is the features of software
implementation of algorithms that use the gradient as the direction of descent. The subject of
the research is the issues related to the comparative analysis of the most common and well-
founded technologies of selection and calculation of directions and steps that use algorithms
that correspond to the above scheme.
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