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AHOTAIIS

Yuprosa K.C. Moneni, MeToau Ta iHpopMarlliiiHa TeXHOJOrii BUOOpPY BapiaHTa
MPOEKTHOTO PIlICHHS PEIHKUHIPUHTY CHeIliani3oBaHuX iH(opMamniiHux cuctem. — Ha
paBax pyKOIHCY.

Jucepraiiiss Ha 3700yBaHHS HAyKOBOTO CTYIEHS KaHAWJATa TEXHIYHUX HAyK 3a
cnemianpHicTIO 05.13.06 — IHDOpMarliitHi TexHOJOTIT — XapKiBChbKUM HaIllOHATbHUN
YHIBEPCHUTET pajiioeNIeKTpOHIKU MiHiCTepCcTBa OCBITH 1 HAyKu YKpainu, Xapkis, 2021.

Hucepramiitna poOoTa NOpPHUCBAYEHA PO3B’SI3aHHIO AKTYaJIbHOI  HAyKOBO-
MPAKTUYHOI 3a7a4l pO3pOOKH HOBUX 1 BAOCKOHAJEHHS 1CHYIOYHX MOJIeNIel, METOIIB Ta
1H(popMaIiiiHOI  TeXHOJIOTlT BUOOpPY BapiaHTa MPOEKTHOIO PIIIEHHS PEIHXUHIPUHTY
creniagi30BaHuX 1H(OPMAIITHUX CUCTEM.

Mertoro aucepTaliiifHoi poooTH € po3poOKa Ta JOCHTIKCHHS MOJIEIeH, METOIIB Ta
1H(pOopMaIIiHOT TEXHOJOrli BUOOpPY BapiaHTa NPOEKTHOIO PIMIEHHS PEIHXUHIPUHTY
cnemianizoBanux iHpopmariitnux cucrteM (IC) s 3abe3nedeHHsT MaKCUMAalbHOL
JIOCTOBIPHOCTI BBEJICHHSI Ta OOpOOKHM JaHUX 1H(OpPMAIHHOTO CympoBOay Oi3HecC-
npoueciB (BII) 3 ypaxyBaHHsIM 0OMeKeHb BUTpPAaTHUX PECYpCIB Ha €Talll IUIaHYBaHHS
BUTpPAT Ha PO3BUTOK crerianizoBanoi IC.

JUist TOCSATHEHHS TTOCTABJIEHOI METH NOTPIOHO OyJIO BUPIILIEHHS TAKUX 3aBAaHb:

— aHami3 Ta BHU3HAYEHHS OCOOJMBOCTEW 3aCTOCYBAHHS — CHEIlali30BaHUX
iHopMaIIiHUX CcUCTEeM, iX BIUIMBY Ha KIIOYOBI COIQJIbHO-3HAYYIN TOKA3HUKHU
nismepHOCTl (KC3II/) mianpueMcTBa, Ta ICHYIOYMX MIAXOAIB 10 BHOOPY MPOEKTHHUX
pillIeHb PEIHKUHIPUHTY CIeIiali30BaHUX 1H(POPMAIITHIX CUCTEM;

— po3pobka  mojeni iH(popMaIiiHOrO cynpoBoay  Oi3Hec-TpoleciB
Creliajii30BaHo0 1HQOPMaIIMHOI CUCTEMOIO;

— po3poOka MeETONy BHU3HAUEHHS CTYNEHS aBTOMAaTH3allli OpraHi3ailiiHo-
texHiuHux komnoHeHTiB (OTK) cnenianizoBanoi 1C;

— po3pobka  mozeni NOKa3HMKA (GyHKIIIOHYBaHHS Creliaii30BaHO1

1HpopMariiiHO1 CUCTEMH,
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— po3poOKa METOAY OIIHIOBAHHS BapiaHTIB MPOEKTHUX PIIIEHb PEIHKUHIPUHTY
creliaii30BaHo1 iHPOpPMAIIITHOT CUCTEMH;

— po3poOka 1H(opMaIliitHOT TeXHOJIOT BUOOPY BapiaHTa IMPOEKTHOTO PIlIEHHS
PEIHXKUHIPUHTY CIeIianaizoBaHoi iHQOopMaIliifHOT CHCTEMHU;

— ampoOarlis OTpUMaHUX HAyKOBUX PE3yJbTaTiB, BIPOBAIKEHHS PO3POOICHUX
Mojieiel, MeToAiB Ta 1HGOpMAIIMHOI TEXHOJOTii BHUOOPY BapiaHTa IPOEKTHOIO
pIlICHHS PEIHKUHIPUHTY CTIeliali30BaHoi 1HPOPMAIIIITHOT CUCTEMH .,

OG’exT JOCHIDKEHHS — Tpoliec BUOOPY BapiaHTa IMPOEKTHOTO PIIICHHS
peikuHipuHTY cnemianizoBanux [C. TlpenMer AOCHiPKEHHS — METOJIM, MOJENl Ta
1H(pOopMaIliiiHa TEXHOJIOT1S JUisl BAOOPY BapiaHTa MPOEKTHOTO PILIEHHS PEIHXXUHIPUHTY
crnerianizoBanux IC.

Metoau MOCHIIKEHHSI — CUCTEMHUN aHali3, MPOLECHUM MiAXiA — JJii BUBUCHHS
3MmicTy 1HpopmarliiiiHoro cynpooay BII mianpuemcTBa; MOJEIIOBaHHS, TEOPIsl MHOXKUH
— s onucy mojeni iHdopmariinoro cynpoBoay bBII cnemianizoBanoto IC; meronu
OPUIHATTS yIOPaBIIHCBKHUX pIIIEHb, METOJ (DYHKIIOHAJTIbHO-BAPTICHOTO aHAJI3y — JJIs
OIIIHIOBAHHSI BapiaHTIB MPOEKTHUX PillIEeHb PEIHKUHIPUHTY crieniainizoBaHoi [C; MmeTtoau
EKCIIEPTHUX OI[IHOK — JIJIi BU3HAYEHHS BIAMOBIIHUX KOE(DIIIEHTIB Mpu po3poOiii Ta
3aCTOCYBaHHI METOJy BH3HaueHHs cTyneHio aBromatuzaiii OTK cnemianizoBanoi IC,
Mozeni iHgopmariiinoro cymnpopoay bII cmemiamizopanoro IC, Momeni mokasHHKa
(byHKU10HYBaHHSA crietianizoBaHoi I1C.

B nucepraniiiniii poOoTI:

1. Bmepmie po3poOieHO METON OIlIHIOBaHHS BapiaHTIB MPOEKTHHUX PIIICHb
PEIHXKUHIPUHTY OpraHi3anifHo-TeXHIYHUX KOMITOHCHTIB crieniaii30BaHuX
1H(OpMaIIHHUX CUCTEM, SIKUW JTO3BOJISIE HA €Tari BUOOPY BapiaHTIB MPOEKTHUX PIIIIEHB
PEIHKUHIPUHTY CHeliani30BaHol 1H(POPMAIIIHOI CUCTEMH TOPIBHIOBATH BapiaHTH 3a
y3araJlbHeHUM KpHUTEpPIieEM, IO 3B’SI3y€ PO3PAaXYHKOBHM MOKAa3HUK (PYHKI[IOHYBaHHS
crieriaaizoBaHoi 1H(QOpPMAIIHHOI CHUCTEeMH 3 KIIOYOBUMH COIIaTbHO-3HAUYIIIIMHU
MOKAa3HUKAMU JiSTILHOCTI MIAIMPUEMCTBA, 31MCHIOBATH BUOIP ONTUMAJBHOTO BapiaHTa
MPOEKTHOTO PIMICHHS PEIHKUHIPUHTY CHEliali3oBaHuX 1H(OPMAIIHHUX CHUCTEM IPHU

OOMEKEHHSAX BUTPATHUX PECYPCIB.
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2. YIOoCKOHaJIEHO Mojenb 1HGOPMAIIMHOTO CYNPOBOAY Oi3HEC-TPOIECIB
CHeIiaTi30BaHOI0 1H(GOPMAIITHOI CHCTEMOI0, 110 0a3yeThes Ha JaTajoTidHiN Mozemi
JAaHUX, sSKa Ha BIAMIHY BiJ ICHYIOUMX BpaxoOBY€ B3a€EMO3B’SI30K OpraHizalliiiHo-
TEXHIYHUX KOMIIOHEHTIB clieriaigizoBaHoi iHdopmMaliifHoi cucteMu 3 Oi3Hec-
npolecamMy, BIUIMB JaHUX Ha KIIIOYOBI COINANbHO-3HAYYIIl MMOKAa3HUKH AiSUIBHOCTI
H1IPUEMCTBA HA OCHOB1 €KCIIEPTHUX OI[IHOK Ta JO3BOJISIE OMMCYBATH €JIEMEHTH Oi13HeC-
IPOIIECIB, €JIEMEHTH CIHeliali30BaHol 1HGOpMaIiiHOI CHCTEeMU Ta BIIHOLICHHS MIiX
IUMU €JIeMEHTaMHu.

3. OTtpumaB MoOAANBIINN PO3BUTOK METOJI BU3HAUEHHS CTYIIEHIO aBTOMATH3aIlli
OpraHi3aliifHO-TEXHIYHUX KOMIIOHEHTIB CIIELiali30BaHoi 1H()OpPMAIIiHOT CUCTEMH Ha
OCHOB1 TMPOIIECHOTO TMIiJIXONy, SKUW BIAPI3HAETHCS BiJ ICHYIOUHUX MOXKJIHMBICTIO
BpPaxOBYBAaTH JIaHi, 10 BBOJSATHCS 3a JOMOMOIOK KOKHOTO OpraHi3aliiiHO-TEXHIYHOTO
KOMIIOHEHTa T1J] 4Yac BUKOHAHHA OI3HEC-TPOLECIB 1 JO03BOJII€ BU3HAYATH CTYMIHb
aBTOMarTM3allii JaHUX OpraHi3aliiHO-TEXHIYHUX KOMIIOHEHTIB  CIIeIiali30BaHOi
1H(pOpMaIIITHOT CUCTEMH.

4. Orpumana NONAJBIIMK PO3BUTOK MOJIEIh IOKAa3HUKA (YHKIIOHYBAaHHS
criemiani3oBaHoi 1HGOPMAIIMHOI CUCTEMH, sIKa, Ha BIAMIHY BiJl ICHYIOUMX ITiIXOIIB JI0
orfiHIOBaHHs e(dexTy (DyHKIIOHYBaHHS 1H(POPMAIIMHUX CUCTEM, JI03BOJISIE BU3HAYATH
PO3paxXyHKOBUIA MOKa3HUK (DYHKIIIOHYBAaHHS CIIeliai3oBaHoi 1HPOPMAIIIHHOI CUCTEMH,
[0 KOpEIIE 3 KIIOUYOBHUMH COLIAIBHO-3HAYYIIMMHU TOKAa3HUKAMHU  JISUIBHOCTI
H1AIPUEMCTBA.

JocmimkeHHsi, TpencTaBlieHl B JUCEpPTAliiHOT  poOOTi, MPOBOAMIUCA
3100yBaYKOIO:

— y ckiani pobo4oi rpymu €KCHepTiB 31 CTBOPEHHS BUMOT KOPHCTYBAdYiB [0
KOMIT IOTepHO1 1HQOpMaIllIiHOI cucTeMHu yrpaBimiHHS 1HQopmanieo CrnyxOu KpoBi
Vkpainu B pamkax mnpoekTy «HamaHHs TeXHIYHOI JOMOMOTM 31 3MILHEHHS CITYKO0
nepesiMBaHHs KPOBl B MEBHUX KpaiHax» 3a Ham3BuuailHUM Tpe3ueHTCHKUM ILIAHOM
CIIA 3 o6oporsOu 31 CHIZIOM (PEPFAR) (skuii BUKOHYBaBCS AMEPUKAHCHKUM
MDKHApPOJHUM aJbsHCOM OXOpoHH 310poB’ss (AMAQO3) BignmoBigHO 10 YTOaU Bif

12.09.2012 poxky NelU2GGHO000861-01 3 ®enepanbuum areHTcTBOM «lleHTpu 3
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KOHTpoito Ta mnpodinaktuku 3axBoptoBanb CIIA (CDC)» BiamoBimHO 10
Memopanaymy mpo croiBpoOiTHHITBO MK MO3 Vkpainu ta AMAO3 mon0 1s0ro
npoekty Bix 18.02.2015 poky);

— B pamkax noroBopy Bix 05.01.2015 poxy Ne 155 mpo HaykoBO-TeXHIYHE
CHIBpPOOITHULTBO y cdepi mporpecuBHUX iHGopMaliinux TexHomoriid mixk XHYPE Ta
KoMyHanbHUM 3aKJ1a7I0M OXOPOHHU 370pOB’si XapKIBCHbKUM OOJACHHUM LIEHTPOM CITYXKOH
kposi (K303 XOLICK);

— 3a yrozoto BiJ 21.10.2020 poky Ne 216 npo cniBpobitHuiTBo Mixk XHYPE Ta
KoMyHalbHUM = HEKOMEPIMHUM  TIANPUEMCTBOM  XapKiBCbkoi 00JlacHOI  paju
«O0nacHuit uentp ciyx06u kpos» (KHII XOP «OLICK»).

Po3pobieni B jaucepramiiiHii  poOOTI Mojeni, MeTroaud Ta 1H(opmarliiiHa
TEXHOJIOT1sI MOKYTh OYyTH BHKOPHCTAHI Ha MEPEANPOEKTHIN CTajll aBTOMAaTU3allli, pu
BUOOp1 rotoBoi cremiamizoBaHoi IC s BOPOBAIKEHHS, TPU  MPOBEACHHI
PEIHKHHIPUHTY 1ICHYI0YO1 criemianizoBanoi IC s migBuIeHHs piBHA i1 €(DeKTUBHOCTI
HUISIXOM 3a0€3IeUeHHsS] MAaKCUMAaJIbHOI JJOCTOBIPHICTh BBEACHHS JaHUX 3a JOMOMOTOIO
OTK cnemiamizoBanoi IC, mo B CBOIO 4Yepry J03BOJUTH MaKCUMAJIbHO TMOJIMIIUTH
KC3IIJl mianmpueMcTBa B yMOBaX ICHYIOUMX OOMEXKEHb BUTPATHHX PECYpCIB Ha
PO3pOOKY, MPOBAKEHHS a00 peIHXXKUHIPUHT crierianizoBanoi IC.

OTpumaHni pe3ynbTaTH MPOBEACHUX NOCHIKEeHb BiipoBamkeHo B: K303 XOLCK
(axt BrpoBamxeHHs Big 07.02.2018) — BU3HAUYEHO ONTUMAILHUN BapilaHT MPOEKTHOTO
piIEHHS  PEIHKUHIPUHTY  OpraHi3alliHO-TEXHIYHMX  KOMIIOHEHTIB  ICHYIOYOIi
crnerianizoBanoi IC B Mmexxax oomexxkenb BUTpatHux pecypcis; TOB «PJI CODT» (akt
BripoBakeHHs Big 02.06.2021) — 3a monmoMororw Mojeli iHGOpPMaIiHHOTO CynpoBOIY
BIl cnemianizoBanoto IC Bu3HavyeHO BiAMOBIAHICTH crerianizoBanoi [IC «Smart»
Bu3HaueHuM BumoraM 10 IC; TOB «®apmaneBtuuHa KoMImaHis «310poB’s» (akT
BrpoBa/pkeHHss  Big  03.06.2021) — po3paxoBaHO TOKa3HUK (PYHKIIOHYBaHHS
cnemianizoBanoi IC, mo 3miiicHioe iH(opmariiauii cynpoBig BIT dapmaneBTuynoi
KoMIaHii «370poB’s» npu (yHKIIOHyBaHHI crerianizoBanoi IC, mo BOpoBakeHa,
BU3HAYECHO BapiaHT MPOEKTHOTO PIIEHHs peiHkUHIpUHTY criemianizoBanoi IC. Haykosi

pe3yNbTaTH aUCEPTAIiiHOT pOOOTH BUKOPUCTOBYIOTHCS TAKOXXK B OCBITHHOMY IPOIIEC]
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XHVYPE npu miaroToBill CTYJAEHTIB Hepiioro (0akaaaBpChbKOTO) PiBHs CHEIIaIbHOCTI
122 Komm’rotepHi Hayku (akT BropoBapkeHHs Bix 31.05.2021 p.).

KirouoBi cioBa: crmemianizoBaHi i1HGOpMAIIHHI CUCTEMH, MPOEKTHI PIIICHHS
PEIHXKHUHIPUHTY, €(DEKTUBHICTh PEIHKHUHIPUHTY, OpraHi3allliHO-TeXHIYHI KOMIIOHEHTH,
MOBHOTA Ta JJOCTOBIPHICTH JIAHWX, CTYIIHb aBTOMAaTH3aIlil, BUTPaTHI pECypCH.
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ANNOTATION

Chyrkova K.S Models, methods and information technologies for choosing a
design solution for reengineering specialized information systems. - On the rights of the
manuscript.

Thesis for the degree of candidate of technical sciences in specialty 05.13.06 —
Information technologies — Kharkiv National University of Radio Electronics of the
Ministry of Education and Science of Ukraine, Kharkiv, 2021.

The dissertation is devoted to solving the current scientific and practical problem
of developing new and improving existing models, methods and information technology
of choosing a design solution for reengineering of specialized information systems.

The purpose of the dissertation is to develop and study models, methods and
information technology of choosing a design solution for reengineering of specialized
information systems (IS) to ensure maximum reliability of input and processing of
information support of business processes (BP), taking into account the limitations of
cost resources at the stage of planning costs for the development of specialized IS.

In order to meet the goal of the dissertation, it is necessary to solve the following
tasks:

— analysis and determination of features of application of specialized IS, their
influence on key socially significant performance indicators (KSSPI) of the enterprise
and existing approaches to a choice of design decisions of reengineering of specialized
IS;

— development of a model of information support of BP by specialized IS;

— development of a method for determining the degree of automation of
specialized IS organizational and technical components (OTC);

— development of a model of the indicator of functioning of specialized IS;

— development of a method for evaluating design solutions for reengineering of

specialized IS;
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— development of information technology for choosing a design solution for
reengineering of specialized IS;

— approbation of the received scientific results, introduction of the developed
models, methods and information technology choosing a design solution for
reengineering a specialized information system.

The object of research is the process of choosing a design solution for the
reengineering of specialized IS. The subject of research — methods, models and
information technology for choosing a design solution for reengineering of specialized
IS.

Research methods — system analysis, process approach — to study the content of
information support of BP of the enterprise; modeling, set theory — to describe the
model of information support of BP by specialized IS; methods of making managerial
decisions, the method of functional-cost analysis — to evaluate the options of design
decisions for reengineering of specialized IS; methods of expert assessments — to
determine the appropriate coefficients in the development and application of the method
for determining the degree of automation of specialized IS organizational and technical
components, the model of information support of BP by specialized IS, the model of the
indicator of functioning of specialized IS.

In the dissertation:

For the first time the method for evaluating design solutions for reengineering of
specialized information system is developed, which allows to compare variants on the
generalized criterion which connects the estimated indicator of functioning of
specialized information system with key socially significant performance indicators, to
choose the best design solution for reengineering of specialized information systems
with limited resources.

2. Improved the model of information support of business processes by
specialized information system based on a data model of data, which in contrast to the
existing takes into account the relationship of specialized information system‘s
organizational and technical components with business processes, the impact of data to
key socially significant performance indicators on the basis of expert assessments and
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allows to describe the elements of business processes, elements of a specialized
information system and the relationship between these elements.

3. The method for determining the degree of automation of specialized
information system organizational and technical components based on a process
approach, which differs from the existing ability to take into account the data entered by
each organizational and technical component during business processes and allows to
determine the degree of data automation of specialized information system
organizational and technical components.

4. The model of the indicator of functioning of specialized IS was further
developed, which, in contrast to the existing approaches to assessing the effect of the
functioning of information systems, allows to determine the estimated functioning of
the specialized information system that correlates with key socially significant
indicators.

The research presented in the dissertation was conducted by the applicant:

— as part of a working group of experts to create user requirements for the
computer information management system of the Blood Service of Ukraine in the
project "Providing technical assistance to strengthen blood transfusion services in
certain countries" under the US Presidential Emergency Plan for AIDS (PEPFAR)
(carried out by the American International Health Alliance (AIHA) in accordance with
the Agreement of 12.09.2012 NelU2GGHO000861-01 with the Federal Agency for
Centers for Disease Control and Prevention (CDC) in accordance with the
Memorandum of Cooperation between the Ministry of Health of Ukraine and AIHA on
of this project dated 18.02.2015);

— within the framework of the agreement dated 05.01.2015 Ne 155 on scientific
and technical cooperation in the field of advanced information technologies between
KNURE and the Communal Institution of Health Kharkiv Regional Blood Service
Center (CIH KRBSC);

— under the agreement dated 21.10.2020 Ne 216 on cooperation between KNURE
and the Municipal Non-Commercial Enterprise of the Kharkiv Regional Council
“Regional Blood Service Center” (MNCE KRC “RBSC”).
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The models, methods and information technology developed in the dissertation
can be used at the pre-design stage of automation, when choosing a ready specialized IS
for implementation, when reengineering an existing specialized IS to increase its
efficiency by ensuring maximum reliability of data using specialized IS’s OTC, in turn
will allow to improve as much as possible KSSPI of the enterprise in the conditions of
existing restrictions of expense resources for development, production or reengineering
of specialized IS.

The obtained results of the conducted researches are implemented in: CIH
KRBSC (act of implementation from 07.02.2018) - the optimum variant of the project
decision of reengineering of organizational and technical components of the existing
specialized IS within limits of expense resources is defined; LLC "RD SOFT" (act of
implementation from 02.06.2021) - with the help of the model of information support of
BP specialized IS determined compliance of specialized IS "Smart" to certain
requirements for IS; LLC "Pharmaceutical Company"” Health "(act of implementation
from 03.06.2021) - calculated the performance of the specialized IS, which provides
information support BP Pharmaceutical Company" Health "in the operation of the
specialized 1S, implemented, identified a design solution for reengineering specialized
IS. The scientific results of the dissertation are also used in the educational process of
KNURE in the preparation of students of the first (bachelor's) level of the specialty 122
Computer Science (act of implementation from 31.05.2021).

Keywords: specialized information systems; information technology;
reengineering design solutions; efficiency; organizational and technical components;
completeness and reliability of data; degree of automation; expendable resources.
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BCTYII

AKTyanbHicTb TemMu. CydacHI YMOBH KOHKYPEHTOCIIPOMOKHOCTI BY3bKO-
CHeIiali30BaHUX MIANPUEMCTB JTUKTYIOTh J>KOPCTKI BHUMOTH JO SIKOCTI KIHIIEBOTO
pesynbTaTy ix mgisubHoOcTi. Lle B cBoro depry mnorpeOye MOCTIMHOIO MOKpaIICHHS
KITFOUOBUX COIMIAIbHO-3HAUYIKX MMOKa3HUKIB AisutbHOCTI (KC3I1/[) Takux migmpueMCTB.
[lepenonoro nokpamienns 3HayeHb KC3I1 mopsn 3 mopyiieHHsIM MpaBUil BUKOHAHHS
oi13nec-nporieciB (bII) Moxke OyTH TakoX BIJICYTHICTh OOJIKY NMEBHUX JIaHMX IIiJl 4ac
iH(popmartiiiHoro cynpoBogy bBII, BBeneHHs AaHMX 3 MNOMHJIKAMH 4Ye€pe3 HU3bKHM
CTYIiHb aBTOMaTu3allii iHdopmarliiinoro cynporoay bIl, ToOTO HasBHICTH NEpPEeBaKHO
pY4YHHX omepaniii BBogy Ta o00poOku ganmx [1]-[3]. BimmoBimHo omHUM i3
IHCTPYMEHTIB  MIJIBUIIEHHS €()EKTUBHOCTI MISUIBHOCTI TAaKUX MIJANPUEMCTB €
3a0e3MeueHHs] BUCOKOTO CTYIEHs aBToMatu3allii inpopmariiinoro cynposoay bIl.

3any4yeHHs cy4acHUX 1H(QOpMaLIHHUX TEXHOJIOTIN 3 METOK MIHIMI3alli pyYHUX
omepariii mia vac BukoHaHHS bII mna mommnmenns KC3IIJ crae omgnum 13
CTpaTeriyHMX 3aBdaHb. Ha meil dvac Ha OLIBIMIOCTI TaKUX TIINPHEMCTB BXKE
(GyHKLIOHYIOTH cremianizoBanl iHpopMamiiiHi cuctemu (IC), Tomy BUHUKae 3amaya
PEIHXUHIPUHTY  ICHyIOuMX  cremiamizoBanux [C st MiHIMI3amili — TOMMIIOK
iH(popmarriiinoro cynpoBoay bII ta qis migBunieHHs e(heKTUBHOCTI iX (PYHKI[IOHYBAHHS
[4],[5]. EdextuBHicTh  QyHKIIOHyBaHHS  cremiaigizoBannx [C  BH3HAYAETHCS
MOKa3HUKOM (PyHKIIOHYBaHHS crerianizopanoi IC 1 momsrae B 3a0e3mnedcHHI
MaKCHUMAJIbHOI JOCTOBIPHOCTI JaHUX, IO BBOIATHCA 10 cmemianmizoBanoi [C, 3a
JIOTIOMOTO0 OpraHi3aiiiHo-TexHiyHnx KoMroHeHTiB (OTK), 3 ypaxyBaHHSIM BUTpaTHHX
pecypciB Ha 3a0e3MeUeHHs BIIMOBIAHOT JOCTOBIPHOCTI.

[TocTae 3amaya BUOOPY TaKOTO BapiaHTa MPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY
cnemianizoBanoi IC, mns skoro Oyna 0 BHKOHaHa yMmMOBa MaKCHMI3allli MOKa3HUKA
¢dbynkuionyBanHsa cremianizoBanoi IC, mo kopemtoe 31 3HaueHHsmMu KC3II/. IMomryk
ONTUMAJILHOTO BapiaHTa MPOEKTHOTO PIIEHHA PEIHXUHIPUHTY crerianizoBanoi [C

3MIIACHIOETBCST B yMOBaX OOMEXKEHHS BUTPATHUX PECypCiB Ha peaji3ailiio TaKoro



20

pimenns. lle moTpebye BH3HAYEHHS ONTUMANBbHOI CTPYKTYypu KoxkHoro OTK 3
ypaxyBaHHSM IMOTOYHOTO CTaHy aBTOMaTH3allli Ta BIUIMBY JOCTOBIPHOCTI JaHUX, IO
BBOJIAITECA J10 crerianizoBanoi IC, Ha koxkeHn 3 KC3IIJ[ 3 BiANOBITHHUM CTyNeHEM
KPUTUYHOCTI HACIIIKIB MOTIpIIeHHs PakTuyHuX 3HaueHb Takoro KC3IT/I.

Ha croronni ans ominroBanHs €peKTUBHOCTI IC BUKOPUCTOBYIOTHCS Pi3HI TPYIH
METO/IIB, SIK1 AOCTIIKyBaJUCs 3apyOiKHUMU Ta yKpaiHcbkumu BueHuMmH K. Santarek, F.
Abbasi, 1. BoakxoBum, C. SmukoBum, I. 3omorapboBoro, O. JlopoxoBum, O.
[Mucapuykom, C. PasymuukoBoro, M. Bepeckynom [6]-[12]. Anani3 HaykoBUX mpailb
MOKa3ye, 10 HEMA€E 3arajJbHONPUMHITOI METOA0JI0T1i oliHlOBaHHs edektuBHOCTI IC Ta
NUTaHHS OLIHIOBaHHA epekTuBHOCTI cnemian3oBanux [C 3amnsa nokpamenus KC3I1/ e
HEJIOCTaTHbO BHUBYEHUM. [IuTaHHsSAMH CTBOpeHHs MpoekTHUX pimeHs [C 3aliManuch
BueHi E. Kogn, JI. Poc, T. Pemeit, E. lopnan, T.Capcon, M. Jxekcon, JIx.-/[. Bapube,
Jx. Maptun, I1. Yen, P. bapkep, [I. Mapk ta immi [13]-[15]. Acnekramu
peikuHipuary IC 3aiimamuce Thomas H.Davenport, James E.Short, M Ervin,
B.Timothy, H.Michael, Evgeny Z. Zinder, O.L.ITymkap, B.B. be3koposaiinuii, O.A.
MopozoB Ta iHmi [16]-[23]. Tpagumidini miaxomu g0 peimxkuHipuary IC He
BU3HAYAIOTh YHIBEPCATBHOTO MiAXOY /10 MONIIYKY ONTUMAJIBLHOTO BapiaHTa MPOEKTHOTO
pilIeHHs] peiHKUHIpUHTY cremiami3zoBanux IC, opieHTOBaHI Ha OKpeMi KJIacH 3ajaad
peimkuHipuaTy IC, a TakoXX HE BH3HAYAIOTh BIUIMBY JOCTOBIPHOCTI JaHUX
iH(popmariiinoro cynpoogy bII wa KC3IIJ. BiacyTHs eauHa MeTOHOJIOTIS
peinxuHipuHry cnemiamzoBanux IC, mo Bxe (QyHKLUIOHYIOTh Ha MIANPUEMCTBI. B
OUTBIIIOCTI BHUIAJKIB PEIHXUHIPUHT crenianizoBaHoi [C 3a1HCHIOETBCS B yMOBax
OOMEXKEHHSI BHTPaTHHX pECypCiB, IO YHEMOXXIUBIIOE TPOBEACHHS MOBHOTO
peiHKUHIpUHTY icHyto4oi cremiami3zoBanoi IC. Tomy po3poOka Mojeneit, METOIIB Ta
1H(dopMaIliiiHOi TeXHOoJOrli BUOOpPY BapiaHTa MPOEKTHOTO PIMICHHS PEIHXUHIPUHTY
crnemianizoBanux IC € akTyaapbHOIO HAYKOBO-TTPAKTHYHOIO 33/1a4€i0 Ta 1a€ MOXKIIMBICTh
BU3HAUaTH CTYIIHb aBTOMAaTH3allil BBEIEHHS AaHUX 1H(popMauiiiHoro cymnposoay bII
CIeI1aJII30BaHOI0 MIANPUEMCTBA, SIKMM Oe3nocepennno 3aiiicHioe BB Ha KC3IT/]
MIIPUEMCTBA, Ta TOMAJBIN KPOKH BHOOPY BapiaHTa MPOEKTHOTO PIMICHHS

peixuHipuHTY cnemanizoBaHoi IC, sk 1HCTpyMeHTa MiABUIICHHS €()EeKTUBHOCTI
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dbyukiionyBaHHs criemian3oBanoi IC npu icCHyr0ounX 0OMEXXEHHSIX BUTPATHUX PECYPCIB
Ha 11 pelHKUHIPUHT.

3’830k  po0OTM 3 HAYKOBHUMHM @POrpamMamMi, IUIAHAMH, TeMaMH.
JocnipkeHHs, MpeCcTaBlIeH] B TUCepTaIliiiHIi poOOTi, TPOBOAMIKCS 3100yBAYKOO: ITi]T
yac HaBYaHHSI B acmipaHTypi Ha Kadeapi iHGOpPMALIMHUX YOPABISIOUYUX CHCTEM
XapKiBCHKOI'0 HaIllOHAJBLHOIO YHiBepcutTeTy pamaioenekTpoHiku (XHYPE); y ckmami
po0oUOi TpyNu EKCHEpTIB MO CTBOPEHHIO BHUMOT KOPHCTYBadiB J0 KOMII IOTEPHOI
iH(opMaliitHoi cucteMu ynpasiaiHHs iHopMaliero Cinyk0u KpoBi YKpaiHu B pamKax
npoekTy «HajgaHHs TEXHIYHOI JOMOMOTH 31 3MIITHEHHS CIIY)KO IepearuBaHHS KpOBI1 B
NeBHUX KpaiHax» 3a Haazeuuaiinum npesuaeHTchkuM IiaHoM CIIIA 3 Gopotsbu 31
CHIZAOM (PEPFAR) (sixuii BUKOHYBaBCS AMEPUKAHCHKUM MIKHAPOJIHHUM aJbSIHCOM
oxopoHu 310poB’ss (AMAO3) BignoBigHo A0 Yroau Bix 12.09.2012 poky
NelU2GGHO00861-01 3 ®denepanbHum areHTCTBOM «lIeHTpH 3 KOHTpPOIIO Ta
npodinaktuku 3axBoptoBanb CIIA (CDC)» BignoBigHo a0 MemopaHaymy mIpo
cniBpoOiTHULTBO Mk MO3 Ykpainu Ta AMAO3 mono uporo npoekty Big 18.02.2015
poKy); B pamkax jgoroBopy Bim 05.01.2015 poxy Ne 155 mnpo HayKOBO-TEXHIYHE
ciBpoOITHUIITBO Yy cepl mporpecuBHUX iHMopmariiitnux Texnonorid Mk XHYPE Ta
KoMyHanbHUM 3aKJ1a7J0M OXOPOHHU 370pOB’sl XapKIBCbKUM OOJaCHUI LIEHTPOM CIYKOU
kpoBi (K303 XOILICK); 3a yromgoro Big 21.10.2020 poky Ne 216 mipo criiiBpoOITHUIITBO
Mk XHYPE ta KomyHanbHUM HEKOMEPLIIMHUM T1AIPUEMCTBOM XapKiBCbKO1 00JaCHOT
panu «O6macHuit ueHtp ciayxou kpoi» (KHIT XOP «OLICK»).

Merta i 3aBgaHHs q0cjiakeHb. MeTow nucepraiiinoi podoTu € po3podka Ta
JOCIIIJKEHHST MoOJeNeld, MeToAiB Ta 1H(dopMalliiiHoi TexHosorii BUOOpY BapiaHTa
MPOEKTHOTO pIMIEHHS peIHXUHIpUHTY cremianizoBaanx [C  ans  3a0e3neueHHs
MaKCHMAJIbHOI  JIOCTOBIPHOCTI BBEICHHS Ta OOpoOKM JaHuX 1HQOpMAIIHHOIO
cynpoBoay BII 3 ypaxyBaHHSIM OOMEXKEHb BUTPATHUX PECypCiB Ha eTarl IUIaHyBaHHS
BUTpPAT Ha PO3BUTOK cremniami3oBanoi [C.

JIJist TOCSATHEHHS TOCTABJICHOI METU MOTPIOHO OYJI0 BUPIIIEHHS TAKUX 3aBAaHb:
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— aHaJi3 Ta BU3HAYEHHS OCOOJMBOCTEM 3acTocyBaHHs crerianizoBanux IC, ix
BBy Ha KC3IIJ| miampueMcTBa Ta iCHYIOUMX MIIXOMIB IO BHUOOPY MPOEKTHUX

pllIeHb PEIHXXUHIPUHTY crienianizoBanux [C;

po3pobka mojeni iHpopMmariitnoro cynporoay BII cnerianizoBanoro 1C;
— po3pobka MeToay Bu3HadeHHs cTymeHio aBroMaruzarii OTK cmemiamizoBanoi
IC;

— po3pobOka Moje MoKa3HuKa (GyHKIIIOHYBaHHs criemiani3oBanoi [C;

pO3poOKa METO/y OIlIHIOBAaHHS BapiaHTIB MPOEKTHUX PIIIEHb PEIHKUHIPUHTY
crrerianmizoBanoi IC;

— po3poOka 1H(pOpMaIIiHOT TEXHOJIOrlT BUOOpY BapiaHTa MPOEKTHOTO PILICHHS
peImKUHIpUHTY creriaiizoBanoi [C;

— anpo0anis OTPUMaHUX HAYKOBHX pE3yJIbTaTiB, BIPOBAKEHHS PO3POOJIECHUX
MoJeNield, METOAIB Ta 1H(POPMALIMHOI TEXHOJIOTI BHOOPY BapiaHTa MPOEKTHOIO
plIIEHHS peIHXUHIpUHTY crerianizoBanoi [C.

OO0’ekT JOCHIUKEHHST — TIpolleC BUOOpPY BapiaHTa MPOEKTHOIO PIILICHHS
peirkuHipuHTy crneriaitizoBanux IC.

[IpeameT nocmimKeHHS — METOIM, MOJENl Ta iHpopMalliiiHa TEXHOJOTIS IS
BUOOpY BapiaHTa MPOEKTHOIO PIIIEHHS PeIHXKUHIPUHTY crienianizoBanux IC.

Meroau AOCTIHPKEHHS] — CHCTEMHHMM aHai3, MPOIECHUM MiIX11 — JJIs1 BUBYCHHS
3MmicTy 1H(popmartiiiiHoro cynpooay BII mignmpuemcTBa; MOJEIIOBaHHS, TEOPIsl MHOKUH
— s onucy mojeni iHdopmarniitHoro cympoBoay BII cnermianizoBanoro IC; metonu
OPUIHATTS YIPaBIIHCHKUX pIllIeHb, METO (DYHKIIIOHATLHO-BAPTICHOTO aHAI3y — JJIst
OLIIHIOBAHHSI BapiaHTIB MPOEKTHUX PIlLIEHb PEIHKUHIPUHTY crienianizoBaHoi IC; Meroau
EKCIIEPTHUX OINIHOK — JIJIi BU3HAYEHHS BIAMOBIIHUX KOE(DIIMIEHTIB mpu po3poOili Ta
3aCTOCYBaHHI METOJy BH3HaueHHs cTyneHio aBTromatuzaiii OTK cnemianizoBanoi IC,
Mozeni iHdopmariiiHoro cynpoBoay BII cnemianizoBanoro IC, Momeni mokasHHKa
¢dyHkiionyBaHHs cnerianizobanoi [C.

HaykoBa HOBH3HA OTPUMAaHUX pe3yabTaTiB.

Jlo HOBUX, OJIep>KaHUX OCOOMCTO aBTOPKOIO, HAJIEXKATh TaKl Pe3yJIbTATH:
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1. Bnepmie po3poOjeHO METOJ] OIlIHIOBAaHHS BapiaHTIB MPOEKTHUX PIIICHb
PEIHXUHIPUHTY OpraHizamiitHO-TeXHIYHUX KOMITOHEHTIB CHeIiaTi30BaHuX
iH(QOpMaIIITHUX CUCTEM, SIKUH JI03BOJISIE HA €Tarli BUOOPY BapiaHTIB MPOEKTHUX PIllIEHb
PEIHKUHIPUHTY CIIeliali30BaHoi 1HQOpMAIIHHOI CUCTEMH IOPIBHIOBATH BapiaHTU 3a
y3arajJbHEHUM KpPUTEpIEM, IO 3B’S3Y€ PO3PAXYHKOBHM MOKA3HHUK (PYHKIIIOHYBaHHS
crieliaii3oBaHoi 1HGOpMaIIHOT CHCTEeMH 3 KIHOYOBUMH COIaIbHO-3HAYYIITUMU
MOKa3HUKAMH JiSUTHHOCTI MANPHEMCTBA, 3MIMCHIOBATA BUOIpP ONMTHMAIBHOTO BapiaHTa
MIPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY CIeliali3oBaHuX 1H(QOpMAIiHHUX CUCTEM IpH
0OMEXEHHSX BUTPATHUX PECYPCIB.

2. YIOCKOHAJICHO MOJenb  1H(GOPMAIIHOTO  CympoBOay  Oi3HEC-TPOIIECiB
CIeliali30BaHO0 1H(POPMAIIIHHOIO CHUCTEMOIO, 10 0a3yeThCsl Ha JATaJOTI4HINA Mojenl
JaHUX, SKa Ha BIAMIHY BiJ ICHYIOUMX BpPAaXxOBYE€ B3a€MO3B’SI30K OpraHizaliiiHo-
TEXHIYHUX KOMIIOHEHTIB clieliaidizoBaHoi 1H(opMamiitHoi cuctemu 3 Oi3HecC-
pollecaMM, BIUIMB JaHMX Ha KIIOYOBI COIIaJbHO-3HAYYII TMOKA3HUKU JISITBHOCTI
HIJIPUEMCTBA HA OCHOB1 €KCIIEPTHUX OL[IHOK Ta JO3BOJISIE ONUCYBATH €JIEMEHTH O13HEC-
MPOILIECIB, €JIEMEHTH CIeliani30BaHoi 1H(OPMAIIHOT CUCTEMHU Ta BIJHOIIECHHS MIXK
[IUMU eJIeMEHTaMHU.

3. OTprMaB MOJATBIIMK PO3BUTOK METOJ BH3HAYCHHS CTYICHIO aBTOMATH3AaIlii
OpraHizamiifHO-TeXHIYHUX KOMIIOHEHTIB CIeliali3oBaHoi 1H(OpMAIiiHOT cHUCTeMHU Ha
OCHOBI TMPOLIECHOIO MIJXOy, SAKUW BIAPI3HAETBCS BiJ ICHYIOUHMX MOXJIUBICTIO
BpPaxOBYBAaTH JIaHi, 0 BBOJSATHCS 3a JOMOMOIOK KOKHOT'O OpraHi3aliifHO-TEeXHIYHOTO
KOMITOHEHTa TiJ] 4ac BUKOHAHHSA OI3HEC-TIPOIIECIB 1 JO3BOJIIE BU3HAYATH CTYMiHb
aBTOMaTH3allli JaHUX Opra”izalifHO-TEXHIYHUX KOMIIOHEHTIB  CIeliali30BaHOi
1H(pOopMaIiHOT CUCTEMHU.

4. OTpuMasia TOJAJBIIMK PO3BUTOK MOJENb IOKAa3HUKA (DYHKIIIOHYBaHHS
crieniaiizoBaHoi 1HGOPMAIIHHOI CUCTEMH, KA, Ha BIMIHY Bij iICHYIOUHUX MIJAXOAIB JI0
OIIHIOBaHHS €(eKTy (PYHKIIOHYBaHHS 1H(QOpPMAIIHUX CHUCTEM, JT03BOJISIE BU3HAYATH
PO3paxyHKOBHUM MOKa3HUK (PYHKIIIOHYBAaHHS CIEIiali30BaHOi 1HPOpMAIIHHOI CUCTEMH,
0 KOPENTIoE€ 3 KIIOUYOBUMH COIAJIbHO-3HAYYIIUMH TIOKAa3HUKAMU  JIISUTBHOCTI

IITPUEMCTBA.
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IIpakTHyHe 3HAYEHHS OTPUMAHUX pe3yJbTaTiB. Po3po0iieH] B aucepTalliiiHii
poboTi Mozeni, MeToAu Ta iH(popMalliiHa TEXHOJIOTisI MOXYTh OyTH BHUKOPHCTaHI Ha
MepePOEKTHIN CTajli aBTOMAaTH3allii, Ipu BUOOpI TOTOBOI crerianizoBanoi 1C mms
BIIPOBA/KCHHSI, MPU MPOBEACHHI PEIHKUHIPUHTY 1CHYIOUOi crenianizoBanoi IC s
MIIBUIEHHS PIiBHSA 11 ©(QEKTUBHOCTI MUISXOM  3a0€3MeUeHHS MaKCUMaJbHOT
JIOCTOBIPHICTh OTpUMaHHs JaHux 3a nonomororo OTK cnemianizoBanoi IC, 1o B cBOIO
yepry A03BoiuTh MakcumanbHo mominmut KC3IIJ] miagmpuemctBa B yMoBax
ICHYIOUUX OOMEXKEHb BHUTpPAaTHHUX pECypciB Ha po3poOKy, TMPOBaKCHHS abo
PeIHKUHIPUHT criemianizoBanoi 1C.

OTtpumani pe3ynbTaTH MPOBEACHUX NOCHIKEeHb BlipoBaakeHo B: K303 XOILCK
(axt BopoBamxeHHs Big 07.02.2018) — BU3HAYEHO ONTUMAJILHUN BapiaHT MPOEKTHOTO
pIIEHHS  PEIHXKUHIPUHTY  OPraHi3alliiHO-TEXHIYHUX  KOMIIOHEHTIB  ICHYIOYOIi
cnenianizoBanoi IC B mexax oOMmexxkeHb BUTpaTHUX pecypciB; TOB «PIl CODT» (akT
BrpoBakeHHS Big 02.06.2021) — 3a momomororw mMozem iH(GOpMaIiitHOTO CYIIPOBOAY
BIl cnemianizoBanoro IC Bu3HaueHO BIANMOBIAHICTH chemiani3oBanoi IC «Smarty
Bu3HaueHuM BuMoram jno IC; TOB «®apmanieBTuHa KoMmaHis «370poB’s» (KT
BrpoBa/pkeHHss  Bim  03.06.2021) — po3paxoBaHO TOKa3HUK (DYHKI[IOHYBaHHS
cnemianizoBanoi IC, mo 3aiiicHioe i1HpopMauiiauii cynposig BII ®apmaneBTuyHOi
KoMmriaHii «370poB’s» mpu (yHKIIOHYBaHHI creriarizoBanoi IC, mo BmpoBaxkeHa,
BHU3HAYEHO BapiaHT MPOEKTHOTO PillIeHHs peiHkUHIpUHTY crienianizoBanoi IC. Haykosi
pe3ynbTaTH JucepTaliiiHOi poOOTH BUKOPUCTOBYIOTHCS TaKOX B OCBITHHOMY MPOLECI
XHYPE npu migroroBii CTyACHTIB mepmioro (6akaaaBpChKOTrO) PIiBHS CIEIIATbHOCTI
122 Komn’totrepHi HaykH (akT BrpoBakeHHs Big 31.05.2021 p.).

Ocobuctuii BHecok 3100yBaua. HaykoBi pe3ynbTaTté gucepTarliiiHoi poboTu
chopMysIbOBaHI 1 OTpUMaHI ocoOucTo. Y poOOTax, BUKOHAHUX Yy CIIBaBTOPCTBI,
OCOOMCTHI BHECOK 3/100yBauku MOJIATae B TakoMy: [1] — oOrpyHTOBaHO BH3HAYEHHS
OpraHi3alifHO-TeXHIYHUX KOMIIOHEHTIB CIIeIiani3oBaHoi 1HGOPMAIIHHOI CHCTEMHU 3
BIJIMOBITHUMH CTYIICHSIMH aBTOMAaTH3allii OTPUMAHHS JaHWX, IO BIUIMBAIOTh Ha
JIOCTOBIPHICTh OTPUMAaHHS JaHuX; [2] — YIOCKOHAJIEHO MOJeNb 1H(OpMAIIHHOTO

CyNpoBOAYy OI3HEC-TIPOIECIB  CHEIiali30BaHOI0 1H(POPMAIIMHOI CHUCTEMOIO IS
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BU3HAUCHHsI B3a€MO3B’S3KIB OpraHi3allifHO-TeXHIYHUX KOMIIOHEHTIB CIIeliali30BaHOi
OpraHi3alfiifHo-TeXHIYHUX KOMIIOHEHTIB 3 Oi3Hec-TpoliecaMd Ta BIUIMBY JaHUX Ha
KJIFOYOB1 COIliaJbHO-3HAUYIl MOKAa3HUKHU MISTILHOCTI MIANPUEMCTBA; [3] MOCHIIKEHO
BIUIMB BHUMOT JIO CIHEIllali3oBaHUX 1H(QOpMAIIfHUX CHUCTeM Ha BHU3HAYCHHS
OpraHi3amifHO-TeXHIYHINX KOMIIOHECHTIB CIICIiali30BaHuX 1H(OpMAIiHHUX cucteM; [4]
—  3alpoOINlOHOBAHO  KpUTepid  BHOOPY  OpraHi3aliHO-TEXHIYHOI  CTPYKTYpH
cremiani3oBaHoi 1H(GOpMAIIHOI CHUCTEMH Ha MIACTaBl (PYHKIIOHATHHO-BAPTICHOTO
KpUTEpII0 JIJI1  OI[IHIOBAaHHS  BapiaHTIB  MNPOEKTHUX  PIIICHb  PEIHKUHIPUHTY
crieliaii3oBaHux iHGOpMaliMHUX cucTeM; [5] — BHU3HAUYEHO TapaMeTpu s
dbopMyBaHHS  pPO3PAaXyHKOBOTO  TOKa3HWKA  (YHKI[IOHYBaHHS  CIEI1alli30BaHO1
iHdopmariiiHoi cucremu; [6] — 3aNIpONOHOBAHO METOJI OIIHIOBAHHS BapiaHTIB
INPOEKTHUX  PIMIEHb  PEIHXUHIPUHTY  OPraHi3alliHO-TEXHIYHUX  KOMIIOHEHTIB
crieniaii3oBaHoi  iH(oOpMaliitHOI  CUCTEeMH  JJI1  KOMILUIEKCHOTO  OLIIHIOBaHHS
GyHKIIOHYBaHHS CHEIliali30BaHUX 1H(POpPMaLIMHUX CHUCTeM; [7] — 3ampomOHOBaHO
1H(pOpMaIlIiiHy TEXHOJIOTII0 BUOOPY BaplaHTa MNPOEKTHOTO PIIIEHHA PEIHXXHHIPUHTY
crieriaiizoBaHux 1HGopMaliiHux cucreM; [§] — BU3HaAUeHO QyHKIIOHATIBHA CTPYKTYpa,
BJIACTUBOCTI Ta (PYHKI[IOHAJIbHI OCOOJIMBOCTI CIEIlali30BaHUX 1H(POPMAIIIMHIX CUCTEM;
[9] — 3ampomoHOBaHO y3arambHEHHN KPUTEPil €PEKTUBHOCTI 1HOPMAIIMHUX CHCTEM;
[10,15] — mocmimkeHO BIUIMB BJIIACTHBOCTEH CrelianizoBaHOl iH(OOPMALIHHOI CHCTEMU
Ha €(EeKTUBHICTh MAISTILHOCTI crellianizoBaHux mianpueMcts; [11] — mocmimxeHo
ICHYyIOYl METOJM OUIHIOBAaHHS €(PEKTUBHOCTI IHMOPMALIMHUX CUCTEM 1 BH3HAYEHO
MOXIJIMBICTh 3aCTOCYBaHHS PO3TJITHYTMX METOJIB [IJIsi  OI[IHIOBAaHHS BapiaHTIB
MPOEKTHUX PIIIEHb PEIHKUHIPUHTY ClHeliani3oBaHuX 1HpopMaliiHux cucrem; [12] —
BU3HAYCHO 3MICT 1H(OpPMAIIHHOTO CYNPOBOAY BY3bKO-CIIEIIai30BaHUX Oi3HEC-
MpoIIeCiB, BIUIMB 1HGOPMAIIMHOTO CYMNpPOBOJY Ha KIHOYOBI COIIAJIBHO-3HAYYIII
MOKa3HUKU AISUTBHOCTI MIANPUEMCTBA, KPUTEPIl JJIs OLIHIOBAHHS Ta BUOOpPY BapiaHTa
MIPOEKTHOTO PIICHHS PEIHXUHIPUHTY CIielianizoBaHux iHdopmarliitnux cuctem; [13] —
MPOBEJICHO JOCIIPKEHHST 3aJy4YeHHS METOJIIB €KCIIEPTHOTO OIIHIOBAHHS IJii BUOOPY
BaplaHTa MPOEKTHOTO pIMIEHHS PEIHXUHIPUHTY CHeIiaai3oBaHuX 1H(QOopMaIiiHux

cuctem; [14] — mDOCHIIKEHO BIUIMB TOBHOTH 1H(OPMAIIMHOTO CYImpOBOIYy Oi3HEC-
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nporeciB Ha e(EKTUBHICTh JISUIBHOCTI CIEeliali30BaHUX MANPUEMCTB; [16] —
3allpONOHOBAHO MiAXiJ 10 BHOOpPY BapiaHTa MPOEKTHOTO PIMICHHS PEIHXUHIPUHTY
Crieliai30BaHuX 1HPOPMAIIHHUX CUCTEM.

Anpobaunia pe3yabratiB aucepramii. OCHOBHI TOJOXKEHHS JUCEPTALIMHOI
poboTH [OMOBiJANKMCS Ta OTPUMAId CXBAJIEHHS Ha Takux KOHQEpeHlisx: S-i
MixHapoH1i HayKOBO-TeXHIUHIM KOoH(pepeHIi «IHdopmaliiiiHi CHCTEeMH 1 TEXHOJIOT1i
ICT-2016» (KobGmeBo, 2016); nHaykoBO-TipakTW4HIA KOH(MEpeHIi 3 MiXHAPOIHOIO
ydacTio «TpaHcdysionoris Ta reMaToJIorisi: HOBITHI TE€HJEHII1 pO3BUTKY» B pamMKkax V
FOBineitHoro MiXXHApOAHOTO MEAMYHOTO KOHrpecy «BIpoBa/pKeHHS Cy4YacHUX
JIOCSITHEHb MEAMYHOI HAyKH B MPAKTUKY OXOPOHH 3A0poB’s Ykpainm» (Kwuis, 2016); I
MixHapoHIi HAayKOBO-TIpaKTU4HIA KoHpepeHiii «lHpopmMmariiiHi cUCTeMH Ta
texHosorii B MeauuuHi» (ISM-2018) (Xapkis, 2018); TpeTiit MikHApOAHIN HAYKOBO-
TexHIYHId KoH(pepeHUii «Komm’torepHi Ta iH(pOpMaIiiiHl CUCTEMH 1 TEXHOJOTID»
(XapkiB, 2019); HayKkoBO-TIpakTUYHIN KOH(epeHiii 3 MIKHAPOIHOI Y4YaCTIo,
npucBsyeHoi 80-piyyro 3 JHS 3aCHYBaHHS XapKIBCbKOI 00JACHOI CTaHILIi NepeInBaHHs
kpoBi (XapkiB, 2019); dyeTBepTiii MIDKHAPOAHIN HAYKOBO-TEXHIYHIN KOH(EpeHIIil
«Komm’roTepHi 1 iHpopMaliifHi cucteMu 1 TexHosorii» (XapkiB — Pura — KwuiB — JIbBiB
— baky, 2020); 19-my MixHapogHOMY MOJOIIKHOMY (opyMi «PanioenexkTpoHika 1
mousions B XXI B.» (Xapkis, 2015), koHdepeHIisx 3 Gpi3uKu BUCOKUX €HEPTiH, sIepHOl
¢13uku Ta npuckoproBauiB (Xapki, 2015,2016), naBuanbHOoMy cemiHapi «lloctiiiHe
MOJIIMILIEHHA SIKOCTI ciy>»k0u kpoBi» (Kuis, 2015p.), HaBUaIbHO-NIPAKTUYHOMY CEMIHAP1
3 MIXKHAPOJIHOIO y4acTio «MeHeKMEHT SIKOCTI B ¢iTy>»k01 kpoBi» (Kuis, 2016p.).

Iyoaikanii. 3a pe3yapTaTaMu AOCTIIHKEHHS OMYyO0JIIKOBaHO 16 HayKOBHX Ipallp,
30KpeMa: 7 HAyKOBHX CTaTeH, cepejl sIKHX 5 — y HayKoBUX (DaxoBUX MEPIOAUIHHUX
BUJIAHHAX YKpaiHM 3 TEXHIYHMX HayK, 3 fAKuX 1 cTarrio NOpoOIHJEKCOBAHO Yy
MDKHApOJIHIA HAayKOBOMETpPIuHiM 0a3i Scopus; 2 cTarTi y NepiOgUYHUX BUIAHHSAX
iHmmx  gepxkaB ([lompma Ta Ipak); 9 Te3 gomoBimel y Marepiajgax HAyKOBUX
MDKHApOJIHUX KOH(pEpeHI[ii Ta GopyMmiB.

Ctpykrypa ii odcsr auceprauii. Jlucepraiiisi CKJIaa€Thes 31 BCTYIY, YOTUPHOX

PO3LTIB, BUCHOBKIB, CIICKY BUKOPUCTAHUX JHKEPEIT Ta TOJATKIB.
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3aranpHuil o0csT nucepralii ckianae 178 cTopiHok, 1m0 BKiIro4Yae 129 cTopiHOK
OCHOBHOTO TEKCTY, 33 pUCYHKH, 15 Tabiuib, 3 HUX 4 PUCYHKHU Ta 2 TAOJUIl MTOBHICTIO
3aiiMaroTh ILIONTY Ha 9 CTOPIHOK, CITMCOK BUKOPHUCTAHUX JpKepen 3 102 HaiiMeHYBaHb Ha

11 cropinkax, 2 nogatku Ha 11 cTopiHkax.
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1 AHAJII3 IITAXOAIB 10 BUBOPY BAPIAHTA NPOEKTHOI'O
PIINEHHSI PETH)KEHIPUHT'Y CHEIIAJII3OBAHOI IHOOPMAIIIHOT
CUCTEMH

JlaHuii po3/Ii1 IPUCBSYCHO:

— aHa;i3y OCOOJMBOCTEH 3acToCcyBaHHS crerianizoBanux [C st moKpareHHs
KC3II/] mianpueMcTBa,

— aHamizy wmicus cremianizoBanux IC cepen BigoMmux KiaciB iH(popMamiitHux
CUCTEM.

— aHaMI3y MiAXOAIB A0 PEIHKUHIPUHTY 1HHOPMAIITHUX CUCTEM;

— aHami3y MIAXOMIB A0 MOJEIIOBaHHS  BaplaHTIB  IMPOEKTHUX  PIIIECHb
cremiam3oBadux 1C;

— aHami3y ICHYIOYMX METOJIB BHOOpPY BapiaHTIB MPOEKTHUX  PIIIECHb
peiHXUHIpUHTY cneniaiizoBanux IC;

— aHaJli3 METO/IIB eKCIIEPTHUX OILIHOK;

— TIOCTAHOBIII 3a7a4i TUCEPTAIIHHOTO JOCTIIKEHHS.

1.1 Anaini3 0ocoOIMBOCTEH Clieliai3oBaHUX 1HPOPMAIIITHUX CUCTEM

Micist Oyap-IKOTO MiAIMPUEMCTBA HAIlJICHA HA TMOJIMIIEHHS MOKA3HUKIB, SKUMHU
XapaKTEPU3YEThCS SKICTh Ta e(EKTUBHICTD AisTbHOCTI [24]. IcHye HHM3Ka MiANPUEMCTB
BY3bKO-CIICIIAII30BAHUX Taldy3ed JISJIbHOCTI, JUIsi PETENbHO  BIACITIAKOBYETHCS
JOTPUMAaHHS HOPMAaTWBIB Ta CHENU(DIYHUX PETJIaMEHTIB MO0 SKOCTI KIHIIEBOTO
pesyabrary. PesynabTar OisUIBHOCTI TaKUX MIANPUEMCTB MOXKE OYTH TIOB’SI3aHUMH,
HalpuKiaZ, 3 BIUIMBOM Ha O€3leKy Ta CcTaH 3J0poB’s JIOAUHU. EdekTuBHICTH
JUSTTBHOCTI TaKMX CHEI[iali30BaHUX IMiIMPUEMCTB OIIHIOETHCS B TIEPIIY 4Yepry HeE 3a
eKOHOMIYHMMHU mnoka3Hukamu, a 3a KC3IIH. Tlpuxknagu Ttakux cremiaii30BaHUX
HIIIPUEMCTB 3 3a3HAYCHHSIM pe3ynbTary ix misibHOCTI, BimmoBimuux KC3III Ta

MPUYKUH HeraTuBHOTO TipupocTy 3HaueHb KC3I1/] naBeneni B Tadm. 1.1.
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Tabmumg 1.1 — [Mpuxnaam coemianizoBaHUX MiANPUEMCTB, PE3yIbTaT AiSJIBHOCTI

SAKUX BIUTMBA€E Ha O€3MEKy Ta CTaH 3/I0POB’sl JIIOAUHU

[TinnpuemcTBo | Pesynbrar KC3ITA [IpuuuHa, 1oB’s3aHa 3
JISUTBHOCTI HEJIOCTATHIM CTyIIEHEM
aBroMarm3aiii bI1
entpu Kommonenr | - KUIBKICTh BUIIAIKIB IIOMIWIKY BBEIECHHS
CIIy’kOH KpOB1 | M KPOBi YCKJIaJIHEHb, 3aPaXKEHb pe3ynbTaTiB
TUIS najieHTa rema 1a00paTOpPHUX
[MAI[l€HTIB TPaHCMICUBHUMU JIOCJIJKEHD,
iHpekuisiMu (renatut B, 1menTudikarii JoHOpa
rernarut C, BIJT 1\2, Ta KOMIIOHEHTIB KPOBI
cuuIiCc) MICHs MepeTuBaHHS
KOMITOHEHTIB KpPOBI;
- KUTBKICTh BUSIBJIEHUX | IOMHJIKM KOHTPOJIIO
BUMAJKIB MOOIYHUX pEaKIlii | JOMYIIEHHS JOHOpa J0
y JIOHOPIB MICJIsl 37a41 KpOB1 | 371a41 KPOBI;
- KIJIBKICTh CIIMCAHUX Ta | IOMUJIKH BBEIACHHS
YTUJII30BaHUX /103 JAHUX IT1]1 yac
KOMITOHEHTIB KPOBI BUKOHaHHs bll
dapmarien- Jlikapchki - KUIBKICTh BUNIAIKIB HEJIOTPUMAaHHS BUMOT
THUYHI 3acobu 3arpo3u KUTTIO Ta 3JI0POB’I0 | 70 1HGOPMAIIIHHOTO
MIPUEMCTBA HAaCEJICHHS, CIPUYMHEHUX cynpopoay BII npu
banbcudikoBaHUMH, BUTOTOBJICHHS
KOHTpahaKTHUMHU JIKapChKUX 3aC001B
JKapChKUMU 3acO0aMH,
JKapChKUMU 3aCO00aMH, 1110
HE BIJIIIOBIAAIOTE BUMOTaM
JI0 SIKOCT1, €PEKTUBHOCTI Ta
Oe3nexku
Lentpu Hananus - KUIBKICTh CMEPTE Yac ouikyBaHHs Ha
HEBIJIKJIATHOT | €KCTPEHOi | MAIlieHTIB OTPUMAaHHS pe3yJIbTaTiB
MEIUYHOL MEIUYHOL po3mppyBaHHs
JIOTIOMOTH Ta | JOTIOMOTH KapJiorpaMu MaIfieHTa
MEIUYHUX MaIIE€HTy B1JI JIIKaps Kapioyora
kKaractpod 4yac Ha BBEJCHHS Ta

00poOKy maHuX MPO
CTaH 3JI0pOB’s Malll€HTa

JIITIBHICTD TIAIPHUEMCTBA BHU3HAYAEThCA B3aeMoIroB’si3aHuMu BII. Koxxauii BIT

MICTUTh MHOXHUHY €JIEMEHTIB, 5IKi, B CBOIO 4Yepry, MOJUISIOTHCS Ha MHOMKHUHY IiH.
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Koxxna nist mepenbauae iHpopMariiiHuii CympoBiJ BiAMOBIAHUM HAOOpPOM JIaHMX Ta
PErIaMEHTYEThCS TIOTPUMaHHSIM MHOYKHHH BUMOT HOpMaTHBHOI 0a3u [80]-[82].

[Hdopmaniitauii cynposiag BII Moxe oriHIOBaTHCS JOCTOBIPHICTIO JaHUX, IO
BBOJISITHCA 70 crierianizoBanoi IC mig yac Bukonanus BII. ITig moctoBipHIicTIO Oynemo
PO3YMITH HAasBHICTH JAHMX, IO 310paHi mia dac iHopmariiiiHoro cympoBoay BIT Ge3
JOMYIIEHHS MOMIJIOK B ITUX JaHUX. JlOCTOBIpHICTH JTaHMX 1H(OOPMALIIITHOTO CYIIPOBOIY
BIl ©Ge3nocepenuro Bu3zHauaroTh KC3IIJ[ miampuemMcTBa, BiACYTHICTH JaHUX abo
OTPMMaHHS JaHUX 3 HHU3BKOIO JOCTOBIPHICTIO MOXYTh MNPU3BECTU JO MOTIPIICHHS
daktrunux 3Hadenb KC3I1/] nignpuemMcTBa. 3 TOUKH 30py 1HPOPMALIIHOTO CYITPOBOLY
nokpamieHdss gaktnynux 3HaueHb KC3IIJ] mianpueMcTBa 3abe3medyerbes HUISIXOM
I ABUIIEHHS JOCTOBIPHOCTI BBEICHHS JaHUX Ha BIAMOBIAHMX ckiagoBux BIT (puc.1.1).
HeratuBuuii npupict KC3II/J[ BuHHMKae uepe3 HasBHICTb [aHUX, BBEICHUX 3
NOMWJIKaMHU 32 PaxyHOK HEJOCTAaTHbOIO CTYINEHsA aBTOMaTH3alli omepauiid mij yac
iH(popmartriiinoro cynposoay bII.

EdextuBauMm cnocodbom nokpanieHHss KC3I1/l mianpueMcTBa € BIPOBAIKEHHS Ta
excrutyararis IC, sxi 3a0e3neuytorh 30ip Ta 00poOKy naHux mija yac BUKOHaHHs BII
MIIPUEMCTBA 3 MIHIMAIBHOIO KUIBKICTIO PYYHUX oONepaiiii 0o0poOKM NaHuX,
3armo0iraroTh BBEJICHHIO TOMIUIKOBUX JIAHUX, KOHTPOJIIOIOTHh HAsIBHICTH KOKHO1 OJTMHHIII
nanux iH(opmariiriHoro cymposoay [25], [83]-[84].

Bignosigno ISO/IEC 2382:2017 indopmariiiina cucrtema — cuctemMa 0OpOOKH
1H(popMmarlli, sika Npalloe CHUIBHO 3 OpPraHi3aliiHUMH PECypCcaMH, TAKUMHU SK JIIOAM,
TEeXHIYH1 3aco0U 1 (PIHAHCOBI peCcypcH, K1 3a0€3MeUyIOTh 1 PO3MOAUIAIOTH 1HGOPMAIIIIO
[26].

B cyuwacuiii miteparypi icHye Oararo knacudikamiii IC 3a  o3Hakammu
CTPYKTYPOBAHOCTI 3aBJaHb; XapaKTEpOM YsBJIEHHS 1 JOTIYHOI oprasizaili iHpopmarii;
GyHKUISIMU Ta 3aBJAHHAMM, L0 BUKOHYIOTHCS; MACIITa0OM i1HTErpanii KOMIIOHEHTIB;
XapakTepoM 00poOku 1H(MOpMaIli; piBHSIMHU YNPaBIiHHA, (PYHKI[IOHAIBHOIO O3HAKOIO;

ceporo 3aCTOCYBaHHS; CTYIICHEM aBTOMATH3allil; CTyIeHeM po3noaiieHocTi [27],[28].
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Pucynox 1.1 — BriiuB mommiok ingopmartiiinoro cynporosay bIT na KC3IT/]

MIIITPUEMCTBA

[Tix ciemianizoBanoro IC po3ymieTses iHGOpMaItiiiHa cucteMa 360py Ta 00poOKH
naHux mig 4yac BukoHaHHa bBII, B sikiii qocToBipHICTH 300py Ta OOpOOKH KOXKHO1
OJIMHMII JAaHUX y BHU3HAYCHIN Mipl BIUIMBAE€ HA KIHIICBUH pe3yibTaT IsITBHOCTI
N1IPUEMCTBA.

Ornsan icuytouux knacudikamiit IC no3Bosisie 3p0OUTH BHUCHOBOK, 110 HE ICHYE
OJIHO3HAYHOI 3aranbHONpuitHATO1 Kinacudikamii IC, cepen HaBenenux kiacudikariit 1C

HE 3YCTpIYaeTbCs TMOHATTA  «CHeliajizoBaHi  iHGopMaliiHi  cucTtemMu». 3a
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nepepaxoBaHMMM O3HaKaMHu ICHyrouMx Kiacudikamii croemianmizoanux [C moxxHa

BITHECTH: 3a XapakTepoM iH(opmamii — 10 Qaxrorpadiunux; 3a (GYHKIISIMH, IO

BHUKOHYIOTBCA — 1O TGXHOHOFi‘{HHX; 3a MacmrabamMm — a0 KOMH’I-OTGpHI/IX MCPCIK

aBTOMATHU30BaHUX poOounx Micub (APM) Ha enuuiii indopmamiiniii 0a3i; 3a

XapakTepoM oOpoOKH iH(pOpMaIlii — 10 CHCTEeM OOpOOKHM NTaHMX; 32 PIBHEM YIIPABIIHHS

— 0 CHCTCM OIICPATHUBHOI'O piBHH;

CTPYKTYPOBaHHX; 3a CTYIICHEM aBTOMAaTH3aIlil — JJ0 aBTOMAaTH30BaHUX (puc. 1.2).

3a xapakTepoM indopmamii
- ¢pakTorpagivni

3a ¢pyHKIiAMH, 10 BUKOHYIOThCS
- TeXHOJIOTiYHi

3a pIBHEM CTPYKTypH3alii 3aaad

3a piBHeM ynpaBJ/IiHHS:
- CHCTeMH ONePATHBHOIO PiBHS;

3a mamrabdamm:
- KOMIF' Ha Mepexxa APM
Ha exuHiil ilpopmaniiiniii 6a3i

3a piBHeM ynpaB/IiHHS:
- CHCTeMH ONepaTHBHOIO pPiBHS;

3a xapakTepoM 00pooKH iHopMamii:

- CHCTeMU 00POOKH TaHUX

3a cTpykTypi3amiero 3axaa:
- CTPYKTypoOBaHi

3a ctynmeHeM aBTOMAaTH3aIii:
- ABTOMATH30BaHi

P

Pucynok 1.2 — CnemianizoBadi IC 3a pi3HUMH O3HAKaMU 1ICHYIOUMX Kiacu(iKallii

V3arajabHEeHO 0 OCHOBHHX 0COOJMBOCTEH criermianizoBanux IC MokHa BITHECTH:

— KPUTHYHHH BIUIMB TOMHUJIOK BBEJCHHS OY/Ib-SIKO1 OAUHUIII IAaHUX HA PE3yJIbTaT

JISITBHOCTI ITANPUEMCTBA;

bIT;

— CBO€YACHICTh PEECTpaIllil JaHUX, 1110 00poOIISIIOTHCS 111 Yac BukoHaHHs BII;

— BpaxyBaHHs BHUMOT CIEIliali30BaHUX CTaHIApTIB 1 PEriaMeHTIB BUKOHAHHS

— CBO€YACHE BIJICTEKEHHS MMO3alITaTHUX cUTyalliil BukoHaHHs BII.

[linBuIlleHHS CTYTEHsS aBTOMATH3aIlii BBEJACHHS Ta OOpOOKM NTaHUX 3 METOIO

3a0€3IMeUeHHs] MaKCUMAaJIbHOI JOCTOBIPHOCTI BBEJIECHHS JaHUX, IO B CBOIO 4Yepry
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3abe3rneuye mnouinmieHHs (aktuuHux 3HadeHb KC3IIJ| miampuemcTBa, BHMAarae
¢diHaHCOBMX BKIAJeHb B po3BUTOK crerjamizoBanoi [C mignpuemctBa. Take
MIJBUIICHHS CTYIEHsS aBTOMaTHu3allii BBEJACHHS Ta OOpOOKM JaHUX MOXe OyTu

3a0€e3MeUeHO 3a JOTIOMOTOI0 PEeIHKUHIPUHTY crienianizoBanoi [C.

1.2 Amnaniz miaxoaiB 10 PEIHXUHIPUHTY CHEIiali30BaHUX 1H(QOpMaIiiHuX

CHUCTECM

Peimxunipuar IC € ogHuM 3 HaWOUIBII MOTYXXHUX CIIOCOOIB ITiIBUIIICHHS
KOHKYPEHTOCIPOMOXHOCTI Ta €(PEKTUBHOCTI BUPOOHUYO-EKOHOMIYHOI JISJIBHOCTI
nianpuemctBa [29]. Peimxunipuar IC — mocmifkeHHS (BUBYCHHS, OOCTEXKCHHS) 1
nepedynoBa BuXiHOi (1CHY0U0i) 1H()OpPMAIIITHOT CUCTEMHU 3 METOIO ii BIITBOPEHHS B
HOBI# (opmi 3 HacTymHOI peaizamiero 1iei HoBoi ¢opmu [30], [31] mia mokpameHHs
XapaKTEPUCTUK SIKOCT1 1H(dOpMarlliiiHoi cuctemu, ii (PYHKIIIOHATBHOCTI, 3MEHIICHHS
BapTOCTI 11 CYIIPOBOJlY, IMOBIPHOCTI BAHUKHEHHS 3HAUYLIUX PU3HKIB.

Peimxunipunr IC moxe nepeadbayvatu:

— BHpoBaKeHHS HOBOI IC 3aMICTh ICHYIOUOT;

— moaudikauiro ¢pyHkuioHany IC 3 mMeToro BUIpaBICHHS KPUTHUHUX MOMUIIOK
nmporpamMHoro koay 6e3 kputuunoi 3minu IC;

— TIOBHE a00 YaCTKOBE IEPETBOPCHHS BHYTPINIHBOI CTPYKTYPH IPOTrPaAMHOTO
3a0e3nedeHHs (peaKTOPUHT);

— mepepoOKy iHTepdeiicy kopuctyBaua 0e3 3minu cTpykrypu IC (penuzaiin);

— 3MIHY CTPYKTYpU TEXHIYHOTO 3a0€3MCUCHHS;

— 3MiHy cTpyKTypH 0a3u nanux [32], [33].

OnuH 3 3arajbHOBIIOMUX MIAXO/IB 10 peiHxuHipuHry [C 0asyerbcst Ha Mozenl
«M1IKOBay, KU 3a3BMYail 3aCTOCOBYIOTH JIJIsl PEIHXXKUHIPUHTY MPOTPAMHUX MPOIYKTIB
[34]. lleit mimxim mepembavae BHU3HAYCHHsS apxiTekTypu icHyrouoi IC, aHami3
apXITEeKTypH ICHYIOUOi CHCTEMH Ha BIJANOBIAHICT, BHUMOTaM, peajisallis HOBOI
apxitektypu IC y BiamoBimHOCTI BUMOTaMm, po3poOka IC y BIAMOBIAHOCTI JO HOBOI

apXITEKTYypH.
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[Tigxin mo peimkuHIpuHTy creriaigizopanux [C Ha 0a3i Mojenl «IiJKoBa» He
po3paxoBaHo Ha peimkuHipuar [C 0e3 BTpyuaHHs B nporpamuuii kox [35]. o
HEJIOMIKIB IMIJIX0AY 10 PeIHKUHIpUHTY creriaiizoanux [C Ha 0a31 MOJesl «IiaKoBay
HaJIEXITh:

— BIACYTHICTh TapaHTii, mo nuiaxom Moaudikamii Bmactbesa npusectu IC y
BIJIIOBIAHICTh HOBUM BHMOTaM;

— CKJIAJIHICTh MPOTHO3YBaHHS MPOIIECY OLIIHKU HEOOXITHUX PECYPCIB;

— CKJIAJHICTh CTPYKTYPHOI MOJIENI, 10 Onucye peimkuHipuHr 1C;

— BHCOKa BIPOTIIHICT, BHHUKHEHHS «XBWJI1 3MiH» (Moau@ikaiisi OJIHOTO
KOMITOHCHTa BUMarae Moaudikariii iHImmx KoMIIoHeHTIB) [36].

[Hmui migxix go peimkuHipuary cneriamizoBanux IC [37], [38] — 00’extHo-
OpPIEHTOBAaHUM PEIHXKMHIPUHT BKIIFOYA€E TaKl KPOKHU:

— aHami3 BUMOI JUISl BUSBICHHS KOHKPETHHX ULUIEH  PEIHXHHIPUHTY
yCHaaKoBaHoi crienianizoBanoi 1C;

— BIJHOBJIEHHS MOJENl, y T. 4. JOKYMEHTYBAHHS W PO3YMIHHS CTPYKTypH
yCHaJKOBaHOT CUCTEMU;

— BUABJICHHSI MPOOJIEM, TTOB’I3aHUX 3 YCIAJKOBAHOIO CHCTEMOIO;

— a”am3 npobsieM, AKUM BKIOYAE BUOIP apXITEKTypH, LIO JO3BOJISIE YCYHYTH
BUSBJICHI B YCITaIKOBaHIM cucTeMi IeeKTu;

— peoprasizanis, 10 BKJIIOYAa€e BHOIP 1 3aCTOCYBAHHS ONTUMAJILHOTO MIAXOIY
TpaHc(opMmallii ycrnagKoBaHOi CUCTEMU;

— TIOIIMPEHHS 3MiH.

B ocHOBy Takoro migxoay mokjaieHa aexommosuilis cTpyktypu IC Ha
KOMITOHEHTH BUKOPHCTOBYBAHOTO 1HTepdeicy, KOMIIOHEHTH I0AaTKa W KOMITOHEHTH
ynpasmiHHsa Oazamu  npanux (bJ[). KokHuii CTpyKTypHUR e€JIeMEHT CUCTEMU
pO3MIISIIAEThCA K OKpPEeMHIl 00’€KT, sIKU Ma€ TMEBHI BJIACTUBOCTI, pearye Ha MoJii B
CUCTEMI Ta IOTO MOJIMBO BIAHECTH JI0 TIEBHOTO KJIACy 00’ €KTIB.

J1o HeNl0TiKIB BUILIEHABEACHOTO METOY PEIHKUHIPUHTY MOKHA BIHECTH:

— HEMOJKJIMBICTh TPOBEACHHS PEIHXUHIPUHTY O€3 BTPyYaHHS B MPOTPAMHHIMA

KOJI;
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— 3HAYHI 3aTpaTH 4acy IpH peiHXuHIpuHry ckiaaHoi IC, mo 3Ha4HO 301bIIyE
BapTICTh MPOBEACHHS POOIT; 3HaYHA CKJIAJIHICTh CHOJYYEHHS ACKUIBKOX CHUCTEM, MIO
Oynu HamucaHl Ha PI3HUX MOBax MPOrpaMyBaHHsS Ta BUKOPUCTOBYIOTH 0a3zu JaHUX
PI3HUX apXITEKTYp, B eauHy nuticHy 1C.

CagporoB M. C. [39] mpomoHye MeTOn pEIHXHHIPUHTY 3 BHKOPHCTAHHIM
00’€eKTiB ympaBiiHHA. Ha 1yMKy BUE€HOTO 11eif METO/1 B MOBHIN Mipi BUPIIIYE 3aB/IaHHS 3
BIockoHaneHHs poOotu IC 6e3 BTpy4aHHS B BHUXIAHMNA KOJ MPOTpaM Ta MOBHICTIO
3aioBosibHSE TOTpeOam pobotu IC. [lpu 1bOMYy KOXHHI 00’€KT yHpaBIiHHS 3a
JIOTIOMOTOI0  CTICIIAJIbHOI MpOrpaMu BUKOHYE pOOOTHM 3 TEPEHECEHHS Ta aHali3y
1H(opMallii 3 ofHiI€T 6a3u TaHUX B 1HITY, HABITh KO0 BOHU MAIOTh Pi3HY apXiTEKTYpYy.

Jlanuit MeTol peIHXUHIPUHTY JOIIIFHO BUKOPUCTOBYBATH Y BUIIAIKAX, KOJIH:

— BUKOPHUCTOBY€ETHCS rOTOBa 1H(OpMaIiiiHa CUCTEMa CTOPOHHBOIO PO3POOHMKA,
SAKUU perysisipHo Buityckae HoB1 Bepcii IC 13 BIAKPUTOIO CTPYKTYpOIO 0a3u JaHHX;

— CTpaTeriyHi IJIaHu MiANPUEMCTBA HE BU3HAUYEHI MOBHICTIO (MOXKIIMBHM TEpexiy
Ha 1HIIY 1aTdhopMy a00 BUKOPHUCTOBYETHCS ACKILIbKA IIIATHOPM);

— OIODKET MIANPUEMCTBA JIOCUTh OOMEXKEHHM (HeMae MOMJIMBOCTI MPUUHSITH
BHUCOKOKBaTi(hiKoBaHUX (PaxiBIIIB /ISl MPOBEJACHHS PEIHKUHIPUHTY ).

Takox cepen MeroaiB peimxuHipuHry IC: meTon perurikaiii 6a3 AaHHX; METOJ
noOyZ0BM OOOJIOHOK JJIi KOMIIOHEHTIB YCHAaJKOBAaHOI CHUCTEMH; METOAM «OLI0i» Ta
«UOpHOI» CKPHUHBOK 3 METOI0 MOJIEpHI3allli CUCTEMH; METOAM OI[IHKM BapiaHTIB
peinxuHipuary IC; Meron ImuiaHyBaHHS Mirpauii MNpOrpaMHUX 3aco0iB; METOIU
BUJI00YBaHHS 3HaHb MPO ICHYIOUY CHUCTEMY; METOJM aBTOMATH3AIlll PEIHXKUHIPUHTY
nporpam JOCiKeHHs 1 po3poOka 3paskiB peimkunipunry [C [40].

[Ile omHMM MiAXOAOM N0 pEIHKHUHIpUHTY cremiami3oBanux [C € KoHIemnis
kapkacy (enterprise framework), ska mepenbauae Taki ¢a3u: OIIHKA TJI00ATBHOTO
CepeloBUINA, B SKIA 3AIMCHIOEThCS PEIHXKUHIPUHT cremianizoBanoi IC 1 anamis
pOCTOPY MpoOJeM 1 MPOCTOPY PINIEHh B KOHTEKCTI IHIMIATHB 3 PEIHXUHIPUHTY
cnemianizoBanoi IC; po3poOka MOCIOHUKIB 31 CKJIAJaHHS CTPATETIYHUX 1 TAKTUYHUX
IJIaHIB 3  PEIHKUHIPUHTY  ycmaakoBaHux  cremiamizoBanux IC;  BUSBIEHHS

TEXHOJIOTIYHUX THUTaHb 1 TOTEHIIMHUX MpoOJeM Ha MPOTA31 BCHOTO INUIAXY 3
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peikuHIpUHTY  cnemiamizoBaHux IC;  peneH3yBaHHS  IUIaHIB,  paHXXyBaHHS
(mpuopuTe3allis) TEXHIYHUX MUTaHb, pO3pOOKa PEKOMEHAIN 3 MUTaHb MOJIMIICHHS
MpOILIECiB pelHKUHIpUHTY crenianizoBanux IC 1 pe3ynbTaTiB iX BUKOHaHHS (poOOUMX
MIPOJIYKTIB).

B 3anexunocti Bijg oOpaHOi MeTOAOJOTIT pEeiHKHUHIPUHTY crerianizoBanux [C
MO>KHA BUJLIATH 3arajibHi (pa3u peiHkKUHIpUHTY crienianizoBaHux [1C:

— OLIIHIOBaHHS XapaKTePUCTUK ICHYI0UO1 crernianizoBanoi IC;

— BHM3HA4YCHHs HEJOJIIKIB 1ICHYI0YO1 crerianizoBanoi IC;

— CTBOpeHHs cnerudikaiiii BUMOor a0 creriaiizopanoi IC;

— akTyami3auid CTpyKTYpHUX Mojieneil cnemnianizoBanoi [C;

— TEeHepyBaHHS aJbTEPHATHUBHUX BapiaHTIB PEIHKUHIPUHTY crierianizoBanoi [C;

— aHaJi3 pillieHb 3 PeIHKUHIPUHTY crieniani3zoBanoi 1C;

— BUOIp ONTUMAJIBHOTO BaplaHTy PEIHKUHIPUHTY crienianizoBanoi [C;

— peaizarlisi oOpaHOi aIbTE€pPHATUBH;

— BHpoBajpKeHHs creriamzobanoi IC [41], [42].

Busnauennss Takux ¢da3 HE ONUCYE KOHKPETHMX KPOKIB OIlIHIOBAHHS
XapaKTEPUCTHK ICHYIOUOT CUCTEMU Ta PEIHXKUHIpUHTY creriani3oBanoi [C 3 mpakTH4HOi
TOYKH 30DY.

3aranpHOMPUMHATOI METOMIONIOTIT peliHKUHIpUHTY crienianizoBanoi [C He icHye
[43]. BinburicTs MiAXOAIB A0 peiHXHUHIPUHTY crielianizoBanoi [C KOHIEHTPYIOThCS Ha
eTari BUOOpy 0a30BOr0o BapiaHTy pPEIHKUHIPUHTY crerianizoBanoi IC, ToOTo BapiaHTy
peimkuHipuHTY creriaitizoBanoi IC B nimomy [44]. CknamHicTh TeHepallii 0a30BUX
BapIaHTIB MOB’s13aHa 13 BUCOKOIO TPYJIOMICTKICTIO Ta CJIa0KOr0 (hopMalizalii€ro mpoiecy
[85], a MeTomonoriuna Ta MeToaMYHa 0a3a MPOIECHO-OPIEHTOBAHOTO YIPaBIIHHSA Ha
NIJIPUEMCTBAX PO3pO0JIeHa B HENOCTaTHIM CTYyNEHI Ta HOCUTh (parMeHTapHUMN
XapakTep.

Mertoto BuOOpY BapiaHTa MPOEKTHOTO PIllICHHS PEIHXUHIPUHTY CIeIiali30BaHUX
IC € 3abe3neyeHHs MaKCUMalbHOI MOBHOTU Ta JOCTOBIPHOCTI JaHUX 1H(OpMAIIITHOrO

cynpoBoay bII 3 ypaxyBanusm ix BmmuBy Ha KC3IIJl mianmpuemctBa. PeinmxunipuHr
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cnemiami3oBanoi  IC, 0coOnMBO Uil HEKOMEPIIWHMX MIANPUEMCTB, 3a3BUYal
IPOBOJNUTHCA B YMOBAX 3a3/1ajIerib 0OMEKEHOTo (hiHaHCYBaHHS.

3a3HaueHl MIAXOAW Ta METOJAU peImKUHIpUHTY cremiaidizoBaHoi IC He
BpPaxoOBYIOTh BIUTUB €(eKTy peiHxkuHIpuHTY cremianizoBaHoi [IC Oe3nocepeqHbo Ha
KC3I1/] mignpueMcTBa, a came BIUIMB €()EKTHUBHOCTI PEIHXHHIPUHTY CIICIialli30BaHO1
IC na nocroBipHicTh ganux bII mianpuemcraa.

Takum yrHOM, Ha MIiACTaBi BIIOMUX MIAXOMIB M0 peimkuHipuary IC, a B Tomy
YUCJI MOJIENl «ITIKOBa» MalTh OyTH MPOBEACHI TOCHIIKEHHS IIOJI0 MOKJIUBOCTI
3aCTOCYBaHHS 3arajbHONpPUUHATHX ¢da3 peimwkuHipuary IC  1aas  BuU3HAYCHHS

ONTUMAJIBHOTO BapiaHTa MPOEKTHOTO PIIIEHHS PEIHXUHIPUHTY crerianizoBanux [C.

1.3 Anai3 miaxoAiB 10 MOJCIIOBAHHS CITCIialli30BaHUX 1HPOPMAIIHHUX CUCTEM

JIyist BUpiIIeHHS 3a/1a4l MONIYKY BapiaHTy MPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY
cnemianizoBanux [C HeoOX1THO MpPOBENEHHS aHaNi3y icHyro4oi crerianizoBaHoi IC,
BU3HAYCHHS BUMOT 0 cremiainizoBanoi IC Ta moOynoBu mojeneit tpanchopmariii
icHytouoi cremam3oBanoi IC go eramonHoi cnerianizopanoi IC. 3araapHOBimOMI

miaxoau no moaerroBanus [C HaBeneHi B Tadimm 1.2.

Taomuns 1.2 — [igxoqu mo moxemroBauus [C

CrpykTypHuUii O6’exTHO- Mertononoris ARIS
(pyHKIIOHANBHUIN) MIAX1] | OPIEHTOBAHMWM MiX1]
1 2 3
[IpusHauenus: nis [TpuzHauenus: nis [Ipu3HadeHHs: 111 MOAETIOBAHHS
BUsIBJIICHHS BUMOT 710 [C | Bi3yanbHOTO PI3HHX aCMEeKTIB AISUTbHOCTI
Ha eTari MPOEKTYBaHHS mozentoBaHHs [C M1ITPUEMCTBA.
IC [Tpencrasisie co060I0 MHOXKUHY

PI3HUX METOJIOJIOTI,
IHTErPOBAHUX B PaMKax
CUCTEMHOTO T1IXOY

Inctpymentu: SADT Incrpymentu: UML [HCTpyMEHTH: niarpaMu yeHa
(IDEFO0), DFD, IDEF3, ERM, UML, metoguku OMT
ER. (Object Modeling Technique),

BSC (Balanced Scorecard), Tomio
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Kinens Tabaum 1.2

1 2 3
[lepeBaru: moxxnuBicTh | [lepeBaru: HaouHicTh | [lepeBaru: KOMIUIEKCHUAN T X1
MIPOBEJICHHS TIHO0KO IIPEICTaBICHHS, no anami3y bll, Hao4HicCTB,
anamizy bIl, BUsBICHHS | MOXKJIUBICTD MOXJIMBICTh PO3TIISATY 00’ €KTY 3

BY3BbKHX MICIIb

aJanTyBaTy BJIACHUMU
eJIEeMEHTaMH, BUJIaMU
Jiarpam, MOXKJIHBICTb
aBTOMaTHYHO1
re’eparii Koay Ha
OCHOBI MOOYTOBaHUX
MoJienen

PI3HUX TOUYOK 30pY, MOXKJIMBICTh
HaBOJIUTH PI13H1 PiBHI OIHKCY.

Henomku: Hu3pKa
HAOYHICTH, CKJIAIHICTh
CIIPUMHSATTS 1€pAPXi4HO
BIIOPSIAKOBAHO1
1H(popmarrii,
HEOOX1THICTh
JIOTPUMAHHS )KOPCTKOI

CTPYKTYpH

Henomniku:
HEMOXKJIUBICTD
IPOBEICHHS
JETaJIbLHOTO aHAII3Y
BII, HermoBHOTA JAEAKUX
BUJIIB JIiarpam,
MO>KJIUBICTD 1X
HEBIPHOT 1HTEpIpeTaIii

Henonikn: He0OX1IHICTH
MOMNEPETHHOI0 HaBUYaHHS POOOTI 3
METO/I0JIOTI€0, HAIMIPHICTh
METOJI0JIOTI1 /IS aHATI3Y,
HEMO>KJIUBICTh T€HEPYBaHHS
ko/iB, b/ mpu npoekTyBaHH1

3aranpHOBiIOMa Metogoiorias SADT (Meromosoris CTPYKTYpHOTO aHamizy 1

MPOEKTYBAaHHs) 0a3yeTbcsi Ha CTpyKTypHOMy aHamizl IC 1 rpadiuyHomMy ysBIEHHS
MIIIPUEMCTBA Yy BUTIIAAI (PYHKIIOHATBHUX, 1HGOPMALIMHUX, TUHAMIYHUX MOJEIEH.
[Ipouiec monemtoBanHs 3a metononorieto SADT cknanaeTses 3 eTamis: 301p 1HbOpMarii
Ta aHam3 iHdopmamii Mnpo NpeAMETHY 00JacTh, JIOKYMEHTYBaHHS OTPUMAaHOI
iHdopmarii, monemoBanHs (IDEF0), kopektypa momeni B mporieci 1TepaTUBHOTO
penensyBanHs [45]. [IpoekryBanns IC nependayae qeKOMIIO3MINO OCHOBHUX (DYHKITIH
nianpueMcTBa Ha okpemi BII, pobotu abo maii. B pe3ynbTaTi po3po0seThes i€papxiuHa
MOJIeNIb TIANPUEMCTBA. ElleMEeHTaMHu [IEKOMITO3MINT € MOIYJ, 3B'SI30K MK SKUMHU
peanizyeThcsi yepe3 mnepeaady ympabiiHHsI. OCHOBHOIO MOJEIUIIO € jiarpama MOTOKIB
JaHUX, fKa 3a/Ja€ OMKC TOTOKIB JaHWX 1 mporeciB ix o00poOku. Ilepemara ri€i
METOJ0JIOTIi — IMIPOCTOTA 1 HAOYHICTh. Hemomik — HeMOKIUBICTh onucaTu peakilito bII
Ha 30BHIIIHI (pakTopH, 110 3MiHIOIOTHCS [46], [47].

B 00'exTHO-Opi€eHTOBAaHOMY TIAXOJI OCHOBHHM €JIEMEHTOM JE€KOMIIO3HIII €

00'eKT, sIKM MOKe OyTH acouiiioBaHHi 3 00'€KTOM peasibHOro cBITY. OO0'€KT MICTUTH
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JlaHI PO CBOi BJIACTHUBOCTI 1 CTaHM, MPOLEAYpPH ISl 3MIHM JAHUX 1 TOB'I3aHUN 3
TIOJTISIMH, SIK1 TTPU3BOJISITH JI0 3MiHH Horo BiactuBoctel [48], [49].

Mogeni, $KI BHUKOPUCTOBYIOTHCS JUIi aHamI3y 1 TPOEKTYBaHHS OO0'€KTIB
BUKOPUCTOBYIOTBCS IS PI3HUX LUIed. [l ommcy CTpykTyp 1 l1epapxii JaHHX
BUKOPHUCTOBY€EThCA Aiarpama knacis. s onucy nunHamiku [C 3acTOCOBYIOTH JiarpaMu
CTaHIB, JiarpamMu JIsUIBHOCTI, JlarpaMu CHIBPOOITHHUIITBA, JiarpaMu IOCIITOBHOCTI 1
miarpamu  mpeneneHtiB. Ha erami  peamizamii IC  BHKOPHCTOBYIOTH Jlarpamu
KOMIIOHEHTIB, JllarpaMu 00'€KTiB Ta jAiarpamu po3MiiieHHs. [lepepaxoBaHi jiarpaMu €
MOB'SI3aHUMHU MOJISTISIMH 1 MOKYTh OyTH 4acCTKOBO ab0 MOBHICTIO MEPETBOPEHI OJHA B
1HIry. ToMy mipu iX po3poO1l HeoOX1IHO BIACTEXKYBaTH iX y3romxeHHs. CydacHi CASE-
3aco0u poOJsITh 11e aBToMatndHo [50]-[52].

Hezanexno Bin migxomy, oOpaHoro juisi ctBopeHHs [C, mpu po3poOui Ta
excrutyaranii [C 3'sBiseTbeca morpeda 3MiIHM BXKE CTBOPEHOI yacTWHU. [lpuunHamu
BUHUKHEHHS TOTPeOU B 3MiHAX MOXKYTh IMOCTY>KUTH HACTYMHI (JaKTOPH:

— 1TepaliiiHuil MpoLEC NPOEKTYBAHHSA, IPH AKOMY B1JIOYBA€THCS TOBEPHEHHS 10
HOTEPEHBOIO €Tally MPOEKTYBAHHS ISl BHECEHHS 3MiH, YTOUHEHb a00 BUIIPABJICHHS
JIOTIYIIEHUX TOMUJIOK;

— BUKOPHUCTAHHS PI3HUX IMPOrpaMHO-anapaTHUX 3ac001B sl peanizallii OKpeMux
yacTuH MaitoyTHbo1 [C;

— HeoOxiAHICTh B3aemonii 3 1HmMMHU IC, 110 BHMMarae CTBOPEHHS OAATKOBUX
1HTEp(ENCIB;

— PO3BUTOK IMPOTPAMHO-aapaTHUX 3aco01B, 10 MPUBOAUTH IO OHOBJICHHS BXKE
CTBOpeHHX KoMIOHEHTIB IC;

— 3MiHa MoTped KopucTyBava B XoA1 moOynoBu abo excruryarartii [C;

— 3MiHa B IPEJMETHIN Tany3i, s sikoi po3poodiiena IC [53].

OpHuM 13 KpUTEPiiB AKOCTI K mpouecy npoektyBanHs IC, Tak 1 ii ekcrutyaTanii €
npoctota BHeceHHs 3MiH 10 IC — mpoctora peimkunipuary IC. TlpocTtora BHeCeHHS
3MiH BHU3HAYa€ThCsl BUTpaTaMU Ha BHECEHHs HeOoOXigHuX 3MiH. OIHHMM 13 CIOCOOIB
cupolieHHss peimkuHipuHry [C € MOXIMBICTD HajalITOBYBATH ii Ais poOoTu

KOHKPETHOTO KOPUCTYBaya.
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OCHOBHUM CcTIOCOOOM CKOpOuYeHHS BUTpaT Ha 3MiHy IC sk mpu po3poOiri, Tak 1
npu peimkuHipuHTy BKe icHyrouoi IC e nexkommnosumis IC Ha ckianosi [86], [87]. Lle B
NOJAJBIIOMY  Jla€  MOXJIMBICTh BU3HauaTtu ckimanoBi IC, 1o noTpedyroTh
NEePIIOYEProBOr0 PEIHKUHIPUHTY 3 MaKCUMalbHUM edekToM. Cuctema Moxe OyTu
JIEKOMITO30BaHa Ha TMIJACHUCTEMHU, MOIYJ, KOMIOHEHTH abo 00'ektu. Bubip meromy
nekomno3umii IC 3amexuTs Big oOpaHoro maxoay a0 pospooku IC, metony
MIPOEKTYBAHHS, BiJ] OCOOJIMBOCTEH MPEAMETHOI Tally3d 1 BiJi BUMOT JO HE3aJCKHOCTI
enemeHTiB IC.

[Tormupeni Taki METOAM TEKOMITO3HIII:

— JIEKOMIO3ULI Ha MOAYJI1 - 3aCTOCOBYETHCS MPU CTPYKTYPHOMY I1IXO/].

— JICKOMIIO3UIliA Ha OO0'€KTH — 3aCTOCOBYEThCA MPU MMOOYIOBI 00'€KTHO-
opienToBanux IC.

VY JnedKkux BHUIAJKAX CTAHAAPTHI METOAM JEKOMIIO3UIlI HE MOXYThb OyTH
3aCTOCOBaH1 a0o iX 3acToCyBaHHS Oy/ie Manoe()EKTUBHUM.

IIpu wMogmemoBanHi  cnerianizoBaHux [IC  TpONMOHYEThCS — AEKOMITO3UIIS
cnemiamz3oBanoi IC Ha opranizamiiHo-TexHiuHi kommoHeHTH (OTK). Koxen OTK
YKOMIUJIEKTOBAHO BIJAMOBITHUMHU €JIEMEHTAMH OpraHizaiiitHoro, iH(QpOpMaIiifHOro,
TEXHIYHOT'0, MPOTPAMHOr0 Ta IHIIMX BUIIB 3a0€3MEUCHHS, SIKI BU3HAYAIOTh CTYIIHb
aBTOMaTH3allli BBEJCHHS JAaHWX IIJI Yac BUKOHAHHSA Mid (omeparriil) eJeMeHTIB
IPOIIECiB, 1, BIAMOBIJIHO, BU3HAYAIOTh CTYIiHb aBToMarm3arii camoro OTK (puc.1.3).
YacTtkoBa ab00 TmMOBHA BIJACYTHICTh HAJICKHUX €JIEMEHTIB  OpraHi3aliiHoro,
1H(}OopMaIIHHOTO, TEXHIYHOTO, IPOrPAMHOr0 3a0e3MeUeHHs] MPU3BOJIUTh O BBEJCHHS
JaHUX 3 MOMMJIKAMH ITiJl 4aC PYYHHUX OIepalliii mo BBEJACHHIO Ta 00poOKHU maHux [54],
[55].

[linBumeHHs CTyneHs aBTOMaTu3allli BBeJeHHs JaHux 3a npomnomoror OTK,
JTIO3BOJISIE 3HU3UTH HMOBIPHICTH MOMHWJIOK NIpPH BBEAEHHI 1HQOpMAaLli MEpCOHAIOM,
3HM3UTH PU3HUKHU BIUIUBY JIOJACHKOrO (haKTOpPy Ha JOCTOBIPHICTH JAaHHUX, IO MOXKE
BIUIMBATH HA MiJABUILCHHS ePEeKTUBHOCTI crerianizoBaHoi IC, 1110 BUKOPUCTOBYEThCS Ta

nokpammtu paktuyni 3Hauenus KC3I1] mianpuemcTaa.
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KC3IT1
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Jani X Pa—
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Habip i (...)
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C
HaGip it (1)
I
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MEPCOHATT MEPCOHA T TIEPCOHAJT UEPCOHATE TEPCOHAT MEPCOHAT

ATIAPATHE ATIAPATHE ATIAPATHE ATIAPATHE ATIAPATHE ATIAPATHE
3ABE3IEYEHHS 3ABE3IMEYEHHA 3ABE3IEYEHHA SABESIEYEHHA SABESIEUEHHA 3ABE3ITEYEHHSA

. i .\ ® Ve
| | i ) =
F& gL D

TIPOTPAMHE TIPOTPAMHE MIPOTPAMHE TIPOTPAMHE [TPOTPAMHE TIPOTPAMHE
3ABE3IEYEHHS 3ABE3IEYEHHS 3ABE3;‘[EHH£ 3ABE3IEYEHHA SABESIEUEHHS 3ABE3IEYEHHSA

Pucynox 1.3 — BBenenns nanux iHdopmaiiiiiHoro cymnpoBoay bII 3a monmomororo

OTK cremanizosanoi IC

AHani3 miaxo/iB 10 MOJEIOBaHHs cremianizoBanux IC, nae mijictaBy BUCHOBKY
010 MOTPeOW MiJ Yac aHaji3y MOTOYHOTO CTaHy aBTOMATH3allli BBEJACHHS JaHUX
iH(popmarniiinoro cynposoay bIl, mo BrmuBatoTs Ha KC3II/, Hapsay 3 3acTOoCyBaHHSIM
MPUHITUIIIB CTPYKTYpHOi opraHizaiii crnemiamizoBanux IC, po3risgaT criemiaiizoBaHi

IC B po3pi3i nporiecHO-0pieHTOBAHO1 opraHizailii 3 gekommnosuiiiero Ha OTK.

1.4 Meronu BuOOpy BapiaHTy MPOEKTHUX  PIIIEHb  PEIHXKUHIPUHTY

crienian30BaHuX 1HGOPMAIIHHUX CUCTEM

Bubip BapiaHTa mpOEKTHOTO pilleHHs crnemianizoBanoi [C paiioHaabHOro MO

CYKYITHOCTI TOKa3HMKIB € CKJIaJHOK 3anadero. OIliHKa MPOEKTHOTO PIIIEHHS MOXE
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B110yBa€ThCs 32 OAHUM a00 JeKiabKoMa KpuTepisiMu. Ha mpakTuill mpoeKTHE pillieHHS
HEOOX1IHO OIIHWUTU 3 PI3HUX CTOPIH, BPaXOBYIOUM TEXHIUHY apXiTEKTypy, BapTiCTb,
GbyHKIIIOHAMBHICTh Ta 1HIN KpuTepii. Bce 1me morpebye moOynoBH Mojeni BHOOPY
pillICHHS OJpa3y Mo JACKIIbKOM KpuTepisMm [56]. BapiaHT mnpo€KkTHOro pimeHHs
ONTUMAJIbHUMA 3a OJHUM KpPUTEPIEM, MOXE HE OyTH ONTUMAIBHUM IO KOXHOMY 3
KpuTepiiB  BuOOpy. ONTUMalbHUI BapiaHT MPOEKTHOTO PIMIEHHS B YMOBax
0araToKpUTEpiaIbHOCTI € KOMIIPOMICHUM — KpallliM MO CYKYIHOCTI KpUTEpiiB, ajne He
ONTUMAJIbHUM 3a KOKHMM 3 HHMX [57]. Halikpamiii xoMmmopomicHuil (parioHaJbHHiN)
BaplaHT NPOEKTHOrO pimieHHs crerianizoBanoi [C BBakaeTbCcsd TakuM, IO A€
MiHIMaJIbHI BIIXWUJICHHS BiJl ONITHMAJILHOTO 3HAUCHHS 110 BCiM KpuTepisim [60].

VY Bumazky 0araToOKpUTEpiaibHOTO PIIIEHHS 3a7a4l BUOOPY BapiaHTy MPOEKTHOTO
pilIeHHS! BUAUISIOTh HACTYITHI METOIM PIIIEHHS:

— METOJl aIUTUBHO1 3TOPTKHU KPUTEPIiB;

— METOJI MYJIbTUILTIKATUBHOI 3TOPTKU KPUTEPIiB;

— meton nomryky [lapeto — e()eKTUBHUX pILLIEHB;

— METOJ F'0JIOBHOTO KPUTEPIIO;

— METOJI pillleHHA OaraTOKpUTEpiaIbHOI 3ajadl ONTHMI3aIll 3 BUKOPUCTAHHAM
y3arajbHEHOro (IHTErpaJbHOI0) KPUTEPIIO;

— METOJ] Ha OCHOBI MiHIMI3aIlli y3araJJbHeHOTO KPUTEPIIO;

— METOJ MONIYKYy KOMIPOMICHOI ajJbTepHATHBHY;

— metox oomexkenns [58], [59].

[Ipu BUKOpUCTAaHHI METOAY aIUTHUBHOI 3TOPTKH KPHUTEPIiB PO3TIISAIAIOTHCS
KpHUTEpli, IO CyMIpPHI, HOPMOBaH1 3 BaroBUMH Koe(lll€HTaMu a=(aj,a,..aK), IO

K
XapaKTEPU3yIOTh BaXKJIMBICTh BIAMOBIJHOTO KpUTEpit0 Y. ak =l ak >0.

k=1

JIis aIMTUBHOTO METO1a OYAY€EThCS 11JIbOBA (QYHKIIS:

K
f(X)= X akfk(X), (1.1)
k=1
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ne X =(X1,X2,...Xp) — MHO>KHHA TOYOK, 1110 33JJ0BOJIbHSIOTh CUCTEMi OOMEXEHb;
gj = (X1,X2,..Xp) <bj,i=12,..m;
D— nmomyctuMa o0macTe pimieHb, €JIEeMEHTH MHOXMHH D — mgomycTtumi
aJIbTepHATUBHI PIIIICHHS;
f,k=12,...,K - ninpoBi ¢pyHKIii ado kpurepii Ha MHoXxwuHi D [60].
Bupimryerbest 3amaya ontuMizailii ckaisipHoro kputepito z=f(X) —max npu
yMoBax XeD,

[Ipu BUKOpHCTaHHI METOAY MYJBTUILUIIKATUBHOI 3rOPTKA KPUTEPIiB I1IHOBA

(GyHKLIS Ma€e BUA:

K K
f(X)= I f K(X), T ag =Lag =0 (1.2)
k=1 k=1

HenonikoM MeTOMIB 3ropTKU KPUTEPIiB € CyO’€KTUBHICTH BUOOPY KPUTEPIIB af .

Meton nouryky Ilapero — edekTHBHHUX pIlIEHb 3aCTOCOBYETHCS AJIS IOLIYKY
pIlIEHHS MPU YMOBI 110, HEMOXJIMBO JaJll MOKPAIIUTH 3HAYEHHSI OJHOTO KPUTEPII0, HE
TOTIPIIKMB MPH OMY X0ua 0 oJuH 3 iHmmMX Kpurepiis [61], [62].

VY BuUmaaKy 3aCTOCYBaHHS METOAY T'OJOBHOTO KPHUTEPII0 OOMPAETHCS OCHOBHUIA
(ronmoBHuit) kputepiid cepen 1HmMX fq1(X). Bcl iHm nepexondars y oOMeXeHHs IpH
yMOBax OOMEXeHb, SKHM BOHM TIOBHHHI 3aJ0BOJIHATH. BBOIUTBCS cucTemMa

KOHTPOJIbHHUX ITOKa3HHKIB fk, BiI[HOCHO SKHUX ITOBHHHO 6YTI/I JOCATHYTO 3HAYCHHA, HC

MEHIII€ 3aJJaHOT0 3HAYEHHS fk:fk(X)ka,kzl,Z,...,K. [Ticnst BUOOPY OCHOBHOIO

KPUTEPII0 Ta BCTAHOBJICHHSI TPaHUIlb IS 1HIIMX KPUTEPIiB BHUPILIYEThCA 3ajaya

OJTHOKPHUTEPiaTbHOT ONITHUMI3AITIi:

fi(X) > fi k=1,2,...,K

XD (1.3)

f(X) > max npu ymoBax
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Merton pimeHHs OaraTOKpuUTeplalbHOI 3aJadi ONTHMI3allii 3 BUKOPHUCTAHHSIM
y3araJbHeHOro (IHTErpaJbHOTO) KpUTEpil0 Tepemdadae, MO YACTKOBI KpHTEpii
F(X),i=1..,n 00’ € THYIOThCS B OJIVH IHTerpabHUM KpUTEPIid
F(X) = o(F(X),F2(X),...,F1(X)), 3HaXomAWTbCS MaKCUMyM ab0 MIHIMYM JIaHOTO

KpUTEPit0. Y3araJlbHeHU KpUTepiil B OUIBIIOCTI BUMAJKIB € pe3ylabTaT (OopMaIbHOTO
00’€THaHHS YaCTKOBUX KpHUTEpiiB. B 3aj1ekHOCTI BIJ TOro, SKUM YHHOM YaCTKOBI
KpuTepii 00’ € THYIOThCS B y3arajabHEHUN PO3PI3HAIOTH aIUTUBHUH,
MYJIbTUILTIKATUBHUIM, MaKCUMaIbHUH (MiHIMaIbHUH) KpuTepii [63]-[65].

JUIsi aIMTUBHOIO KPUTEPII0 BU3HAYAETHCSA AJUTHUBHA LIIbOBA (PYHKIIS MLISIXOM

CKIIaJaHHA HOPMOBAHHX 3HAYCHb YACTKOBHX KpHTGpﬁB. B 3araJibHOMYy BI/II[i IIiJILOBa

GyHKITIS:

F(X) = g Ci #: g Cifi (X) — max(min), (1.4)
i=L R (X) i=l

JI€ N— KUIbKICTh YaCTKOBUX KPUTEPIiB;

Cj— BaroBuil KO€(iLI€HT | -TrO YaCTKOBOI'O KPUTEPIIO;
Fj (X) — uncoBe 3Ha4eHHS |-TO YaCTKOBOTO KPHUTEPIIO;
FiO (X)—i-it HOpMyIOUHH TUTEHUK;
fj (X) — HOpMOBaHe 3HaUEHHS | -TO YaCTKOBOTO KPUTEPIIO.
3amaya NoIIyKy BapiaHTy MPOEKTHOTO PIIEHHS PEIHKUHIPUHTY CHEeliali30BaHOi
IC, mo 3abe3neunth mMakcumanibhe mokpamenns KC3IIJ[ mianpueMmcTBa 3a paxyHOK
MaKCHUMIi3aIlii JTOCTOBIPHOCTI BBEJAEHHS JaHUX iH(popMariiHoro cymposoay bII

MIJMNPUEMCTBA € OKPEMHUM BHUIIQJIKOM 3ajadl 3BEJAEHOT 10 OJHOKPUTEPIadbHOI, e

BUTPATHI PECYpCH Ha peImKUHIpUHT cremiami3oBanoi [C BUCTymaroTh SIK OOMEXEHHS

[88]-[89].
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1.5 Amnami3 MeToMiB OlIHIOBaHHS €()eKTUBHOCTI BapIaHTIB MPOEKTHUX PIIlIEHb B

iHpOpMaIIHHUX CUCTEMaX.

AHani3 BapiaHTIB MPOEKTHUX pILIEHb PEIHXUHIPUHTY cremianizoBanux IC Ta
BUOIp ONTUMAJIBHOTO (PaIllOHAILHOTO) BaplaHTy MPOEKTHOTO PIIICHHS PEIHKUHIPUHTY
cnemiamzoBanux IC morpedye 3acToCyBaHHS METOJIB OIIIHIOBAaHHsS BapiaHTIB
peimkunipuary IC. Omnum 3 ¢aktopiB BHOOpPY (pallioHAIBHOTO) ONTUMAIBHOTO
BapiaHTy cnerianizoBanoi IC € ckiIaaHICTh OIiHIOBAaHHS €()EKTUBHOCTI CIeIiani30BaHOl
IC 3 Touky 30py BIUIMBY MOBHOTH Ta JOCTOBIPHOCTI 1H(popMarliiiiHoro 3ade3nedyeHHs bI1
nignpuemcTia Ha okpemi KC3IT/ [90].

[MutanHusam oriHtoBaHHS edekTuBHOCTI [C pHUCBSYEHO BeNMKa KUIBKICTH POOIT.
3a KOpAOHOM (YHKIIIOHYIOTh JCKiJIbKa CepBiciB [66], M0 T03BOJSIIOTH CaMOCTIHHO
MPOBECTH MOPIBHAHHS MOXJIMBOCTEM CHCTEM PI3HMX BUPOOHHUKIB Ta (PYHKIIOHATBHOTO
npU3HauYeHHsA. B iX OCHOBI JieXaTh aJrOPUTMH, IO JO3BOJIAIOTH BHUPILIYBaTH Oararto
napameTpuuHi 3aaadil 3 BuOopy IC 3a 3amanumu BumMoramu. OnHI€O 3 TpoOIemM
Bu3HaueHHs edextuBHOCTI IC € BUOIp METOIMKH OIlIHIOBaHHS. ICHye BelnMka HU3Ka
MeToAiB omiHoBaHHs edpektuBHOCcTi IC [67], [68]. BomHouac He icHye OIHO3HAYHOT
YiTKOI KJ1acuikaiii BIAOMUX METO/I1B OLIHIOBaHHS epekTuBHOCTI IC.

Jlns omiHtoBaHHS e€(eKTUBHOCTI crierianizoBaHux [C MUPOKO BUKOPHUCTOBYIOThCS
pi3HI TPyNU METOAIB, Takl K BUTPATHI (KOTJIOBUH, (PYHKIIIOHATIbHOI TOYKH, CYKYITHOI
BapTOCTI BOJIOAIHHS), OLIHKH MPSAMOIrO pe3yibTaTy (CIOXUBYOTO I1HAEKCY, JKepena
E€KOHOMIYHOI BapTOCTI, PO3PaxXyHKy €KOHOMIYHOi JOJaHOI BapTOCTi), OIIHKH
1J€JIbHOCTI ~ TIpoliecy  (CepeaHbO  rajay3€BUX  pe3yJbTaTiB, TapTHEP-BUMIpY),
KBATIMETPUYHI (CYKYITHOTO €KOHOMIYHOTO e(ekTy, 30amaHCOBaHMX TMOKAa3HUKIB),
1HBECTULIIMHOTO aHamizy (pO3paxyHKY TEpPMIHY OKYIHOCTI 1HBECTHUIINA, BU3HAYECHHS
BHYTPIIIHBOI ~MPUOYTKOBOCTI, 1HAEKCY MNPUOYTKOBOCTI IHBECTHUIIH, CEpeaHBbOT
npuOYTKOBOCTI  1HBECTHIIIH), (iHaHCcOBoro anHamizy ((yHKIIIOHAJIBHO-BAPTICHOTO
aHajizy, pO3pPaxyHKy pEHTA0CIbHOCTI 1HBECTUI[IHA, MIBUJIKOTO E€KOHOMIYHOIO

OOIPYHTYBaHHA), AKICHI (pO3paxyHKy CYKYNHOI IIIHHOCTI MOXJIMBOCTEH, aHamizy
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MOBEJIIHKA BUTpAT, aHAJI3y >KUTTEBOTO IMKIY CHUCTEM), IMOBIPHICHI (CIpaBeIIMBOi
I[iHYU OIIIIOHIB, MPUKJIAJIHOI iHpOpMaIiiHOT eKoOHOMIKH), Tomio [69]-[73], [91].

Uitkoi mapajneni MiX PI3HUMH TpylmaMd METOJIB OIlIHIOBaHHS €()EKTHBHOCTI
crnemianizoBanux [C mpoBecTH HE MOXKIIMBO, aJPKe OJTHI 1 T1 K caMi METOJIM OLIHIOBaHHS
e(EKTUBHOCTI BXOJATh A0 pi3HUX Tpym. Tak mMeToau, mo o0’€IHaHI B TPYMy METOJIIB
OIIIHKK TPSIMOTO pe3yJbTaTy IPHUCYTHI TAaKOXK B Tpymax (iHAHCOBOTO aHajizy Ta
IMOBIPHICHUX METOJiB. A MeToau rpynu (PiHAHCOBOTO aHaIi3y MPUCYTHI y TpyIax
BUTPATHUX METOJIIB, METOJIIB OILIIHKU MPSMOI0 pe3yjbTaTy, METO/IB, 3aCHOBAaHUX Ha
OLIIHIII 1CaIbHOCTI MPOILIeCy, KBATIMETPUIHHUX METOAIB [92].

Kosxna 3 MeToauk o1iHIOBaHHS €(DEKTUBHOCTI Ma€ CBO1 NEepeBaru Ta HEJOIIKU B
3anmexHocTi  Bim Buay IC, 10 OIHIOETBCS, Ta Xapakrepy Oi3HeC-IpoIeciB
M1IIPUEMCTBA.

[Ipu BHOOpI METOY OLIHIOBAHHS €(peKTUBHOCTI cremianizoBanux [C HeoOX1IHO
BpPaxoBYBAaTH HEOOXIIHICTh OLIHIOBaHHA e(ekTy crnerianizoBanux IC, a came moBHOTY
Ta JIOCTOBIPHICTH 1H(poOpMamiiiHOoro cynposoay bIl, BmmBy 1H@opMaLiiHOrO
cynnpoogy Ha KC3IIJ[ mnianpueMcTBa, BHUTPAaTHOI KOMIIOHEHTH €(GEKTHUBHOCTI
cnerianizoBanux IC.

B ocHOBI MeTONIB OLiHIOBaHHSA edekTuBHOCTI peimxkuHipuary OTK
cnemianizoBanux [C moke OyTH BHUKOPHCTaHO METOJA (DYHKIIIOHAJIBHO-BAPTICHOTO
aHami3dy, SKUI HalpaBiI€HUN Ha TMOIIYK MaKCHUMAaJbHOTO CHIBBIIHOIIEHHS €(EeKTy
(GyHKLUIOHYBaHHA JO BUTpaT Ha JocsArHeHHs mboro edekty. Ilig edexrom
dbyHKionyBaHHs crerianizoBanux IC, sk mpaBuiio, po3yMilOTh CTYMiHb JTOCSTHEHHS
[JIeH, 1110 mocTaBieHi nepen cnemianizoBanoro IC [74]. B naniit qucepTraniiidiii poooTi
nig edexTom (QyHKIIOHYBaHHS cremianizoBaHoi [C MaeTbes Ha yBa3l OTpUMaHHS
MakcumanbHo MoxuuBux KC3IIJ[ mianpueMcTBa 3a paxyHOK MaKCHUMAJIbHOI
JIOCTOBIPHOCTI BBEJICHHS JaHux iH(opmarliiiHoro cynposoay BII 3a momomororo OTK
cnerianizoBanoi IC.

OuintoBanHs edekry cremianizoBanux [C morpedye BU3HAYEHHS, CUCTEMaTH3aIlli
Ta Kiracudikamii BXITHUX TapaMmeTpiB  Ta (akTopiB, IO XapaKTEepPU3YIOTh

cnerianizoBany IC. IIpu ominmi crnemanizoBanux [C BpaxoByrOThCS Taki (HakTopH SIK,
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BIIMOBIAHICTh 3a7avaM, IO Ma€ BupimyBatu cnemiainizoBani [C, moTpuMaHHs
3aKOHOJaBUOi 0a3u, 3py4yHICTh, MPOCTOTAa BUKOPUCTAHHS, BapTICTh CHUCTEMH,
MO>KJIMBICTB 1HTETpallii 3 icCHytounM oOnaaHaHHsaM Ta iHmuMu [C. [Ipu uboMy He Mano
BOKJIMBUM € MOXKJIMBICTh BPaXxOBYBAaTH 1HAMBIIyaldbHI MOTPeOU Ta crienn(iKy KOXKHOTO
OKpEMOTO MiJMPUEMCTBA. 3BIICK TMOCTa€ 3ajada CTBOPEHHS MOJENl yHIBEpCaabHOI
crnemianizoBanoi IC Ha ocHOB1 BU3Ha4YeHHsS (DAaKTOPiB Ta 0OMEKEHB, 0 BIUIMBAIOTH Ha
BUOIp BapiaHTy MPOEKTHOTO PillIeHHS peilKuHIpUHTY crienianizoBanoi IC. Lle MoxmuBo
3pobuTH Ha ocHOBI aHani3zy BuMor a0 IC. [Tpu ipomy HEOOX1AHO BpaxoBYBaTH CTYNEHb
BaKJIMBOCTI KOKHOI BUMOTHU. SIBHa mepeBara nepeBIpKM BUKOHAHHS OUIbIN Ba>KJIMBHUX
BUMOT B cremianizoBadiii IC, o3Hauae HENOUUIBHICTh MEPEBIPKM BUKOHAHHS MEHIII
BOXJIMBUX BUMOT. 3 1HIIOTO OOKY HEOOXIHO BUIUIMTH Ti MIHIMalbHI BHUMOTH, HE
JTOTPUMaHHS SKUX Juirae crerianmzoany IC konkyperTocnpomoxuocti [93]. e macth
MO>KJIMBICTh OTPUMATH YIOPSAKOBAHICTh OMHUCY Ta MOPIBHAHHSA crienianizoBanux [C mo
HaOoOpy O3HaK, TOOTO SIKICHY OILIHKY. [Ipy 1iboMy MOX¥JIMBO MOOYAyBaTU 1HTErpajbHy
KUIBKICHY OIIIHKY. JIJ1s1 bOTrO rpymnaM BUMOT HEOOXIJTHO 3a3HAYUTH Bary Ta paHXKyBaTH
TaKUM YUHOM, 11100 HEAOJIKM B OUIBII BaXJIWBIA 00JacTi HE MOXIHMBO OyII0
KOMITCHCYBATH TlepeBaraMu B MEHII BaXJIUBIH.

B cBITOBII IPaKTULl BAXKJIMUBICTh 1 HEOOXIAHICTh OLIHIOBAHHS €(PEKTUBHOCTI IIPU
BuOODI crerianizoBanoi IC 3a3HaueHa B TaKMX KEPIBHUIITBAX Ta cTaHmaptax sk GAMP
— Good Automated Manufacturing Practice, GMP — Bainarisi KOMIT FOTepHUX CHCTEM
[75]. V BkaszaHux pKepesax 3a3HA4YCHO, IO MEPIIMM €TalloOM € CKJIaJaHHsS BHUMOT JI0
CUCTEMHU 3 TPU3HAYCHHSM CTYNEHIO BAXJIMBOCTI KOXXHOI BUMOTH Ta OI[IHIOBaHHS
PU3MKIB HE BUKOHAHHS BU3HAYHUX BUMOT. Jlami juis owiHioBaHHs cneniaiizoBanux [C
MPOBOJUTLCA  TOPIBHSHHS  BU3HAYCHUX BUMOT 31  crnenudikamiro  QyHKITIH
cnemiamzoBanux [C. ¥V 3B’s3ky 3 TuM, 110 creriangizopaHa [C BiuiMBae Ha MOKa3HUKU
TISUIBHOCTI  MIANPUEMCTBA  TepeAadadaeThCsi  MOKPOKOBA  Bajijallisli  MEBHOI
cnemiamizoBanoi IC, 1 oTpuMaHHS MIATBEPIKYIOUOTO JOKYMEHTY, WLI0 CHCTEMa
npoinuia Bamigamito. e TpyaoMicTkuii mporiec, pe3yabTaToM SIKOTO € JTOKYMEHTAIIis

no Bamigarii cucremu [76], [77].
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3a pesynbTaTaMM aHajli3y METOAIB oliHoBaHHA edekTuBHOCTI IC BU3HAYEHO, 1110
B sAKocTi edekry cnemianizoBanoi IC BucCTymae JOCTOBIPHICTb BBEACHHS TaHUX [0
cruemiamizoBanoi IC [94]. [dami, mo BBomaTh g0 cremiaiizoBanoi IC B pi3Hiil Mmipi
BIIMBaIOTh Ha (QaktuuHi 3HadyeHHa KC3IIJ mnianpuemctBa, A€ (QYHKIIOHYIO
cnerianizoBana [C. 3a oCHOBY OIliHIOBaHHS €()EKTHUBHOCTI cremianizoBanux IC, mis
SKUX BBEJCHHS KOXKHOI OJWHUII JaHWX 3 BIAMOBITHUM CTYIEHEM aBTOMATH3AIlii Y
BU3HauUeHii Mipi BiuBae Ha (axtuuni 3HaueHHsa KC3IIJ mianpuemcTBa, Moxe OyTu

BUKOPHUCTAHO METOA0JIOT1S (PYHKIIIOHATLHO-BAPTICHOTO aHATI3Y

1.6 Metoau npoBeieHHS eKCIIEPTHUX OIIHOK

ExcniepTHI OLIIHKK 3aCTOCOBYIOTBCS ISl MPUUHATTA pilieHb. i1 TpoBeleHHS
€KCIIEPTHOr'0 OI[IHIOBaHHS Hal4yacTilIE CTBOPIOIOTH poOOUy Tpymy, sIKa i OpraHizoBYye
JISUTTBHICTB €KCIIEPTIB, 00’ €THAHNX B €KCIIEPTHY KOMICIO.

OCHOBHMM 3aBAaHHSM METO/IB €KCIIEPTHOTO OLIIHIOBAHHSI € y3aralbHEHHS TyMOK
EKCIIePTIB, BUPAXKEHUX Yy KUIbKICHIA Ta abo sKICHIA (opMi, 3 METOIO MiATOTOBKHU
1HdopMaIii JyIst TIPUAHATTS PIIICHb.

BuaiuisroTe HaCTYIHI €Tany eKCIEePTHOI OI[IHKH

— BUSBJICHHSI HEOOX1THOCTI IIOJI0 MMPOBEJACHHS €KCIIEPTHOT OIIIHKH.

— CKJIaJIaHHS IJIaHy 1 TPOrpaMu €KCIEePTU3H, 10 IKOTO BXOAUTH (HOPMYITIOBAHHS
METHM Ta 3aBllaHb EKCIEPTHOI OI[IHKH; PO3pOoOKa aHKETH (ONMUTYBaJIbHHMKA), BHUOIp
Croco0y OIIIHKM KOMIIETEHTHOCTI €KCIEpTiB, BHOIp METOAY EKCIEPTHUX OIIHOK;
(dbopMyBaHHS MPaBUII Ta METO/I1B OOPOOKH TyMOK €KCIIEpTIB:

— (GopMyBaHHS TPYNH EKCIEPTIB Ta MPOBEECHHS €KCIIEPTHO1 OIIHKH;

— TPYIMYBaHHS Ta 3BEJICHHS MaTepiajiB eKCIepTU3H;

— pO3paxyHOK CTaTUCTHYHUX IIOKAa3HWKIB, a caM€ BH3HAYEHHS BiJTHOCHHUX
BEIIMYMH, PO3PAaXYHOK TPYMOBHUX OIIIHOK 13 BpaxyBaHHSIM IIKajdl Bark EKCIEPTIB,
BU3HAYEHHS JTOCTOBIPHOCTI PI3HUIIl MOMDK OTPMMAaHHWMM BIJIHOCHUMH YHM CEpPEAHIMHU
BETMYMHAMU, JIOCHI/DKEHHS B3a€EMO3AJIEKHOCTI TIOMDXK BHCHOBKAaMHU €KCIIEPTIB,

oOuucieHHs KoedilieHTa JeTepMIHAIll; TPOBEACHHS paH)KyBaHHS;
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— BU3HAYEHHSI CTYIEHS OAHOYMHOCTI €KCIIEPTIB;

— BIPOBAKEHHS y MPAKTUKY 3pOOJICHUX BUCHOBKIB.

MeTonoMoriI0  eKCIEPTHOTO  OIIHIOBAHHS BUKOPUCTOBYIOTH Y pasi, KOJH
OPUIHATTS ~ ONTUMAJIBHOTO  PIMIEHHS YCKJIAIHSETHCS. HEMOMXJIMBICTIO TOYHOTO
NPOTHO3YBaHHS HACHiJKIB TMPUHHATOTO  PIIICHHS; BIACYTHICTIO CTaTUCTHYHOL
iHopMalrii, Ha OCHOBI SKOi NMPUUMAETHCSA PIIICHHS, HAsSBHICTIO (aKTOpIB, SKI HE
H1J1alI0ThCSI KOHTPOJIIO 31 CTOPOHHU 0CO0H, 10 TpUMae PIIeHHS; HAIBHICTIO IEKUIBKOX
BapiaHTIB BHPIIICHHS TMpoOJeMH Ta HEOOXIAHICTh BHOOPY OJHOTO 3 HHUX;
HEMOBTOPHICTIO Ta HEMOXJIMBICTIO €KCIIEPUMEHTAIBHOI MEPEBIPKU MPOTHO30BAHOTO
nepediry nojii 1 pe3ysibTaTiB NPOLECIB BUPILIEHHS MPOOJIEMHU.

Ha erami ompaitoBaHHs MporpaMy €KCIIEPTHOI OLIIHKM BU3HAYA€THCS, SIKI came
¢daxiBii  OynyTh ONUTaHI 3a JOMOMOTOK OO ’€KTHMBHOTO  CIOCOOY  OIIIHKH
KOMIIETEHTHOCTI ~ €KCIIePTiB  (AOKYMECHTaJIbHHHA Ta  EKCIEpPUMEHTAIbHHK) abo
Ccy0’€KTUBHOTO (CaMOOIIIHIOBAaHHS Ta B3a€EMOOIIIHIOBAHHS ).

OO0’eKTUBHUIA  €MOCIO  OIIIHKM  KOMIIETEHTHOCTI  €KCIepTa  BKIIIOYAE:
JIOKYMEHTAJIbHUN METOJ, SKUN Tmepefadadae miadip EKCHepTiB, BUXOJAYU 3 iX
npodeciiiHuX XapaKTepUCTUK; EKCIEePUMEHTAIbHUN METOHA, SKHiMl mependaydae
MIPOBENICHHS MEPEBIPKU €(PEKTUBHOCTI EKCIIEPTA B MUHYJIOMY.

Cy0’ekTUBHUN CIOCIO pO3paxyHKy KOMIIETEHTHOCTI €KCIepTa TIOJIATaE Y
MOEHAHHI CaMO- Ta B3aEMOOLIHIOBaHHSA. B3a€MOOLIIHIOBaHHS YW TOJOCYBAaHHS
nependayae aHalli3 XapakKTEPUCTUK, SKI OylM JaHl TEBHOMY CIELIaliCTy Horo
koseramu. [lpoueaypa caMOOLIHIOBaHHS MOJISITa€ B TOMY, 1110 €KCIIEPT caM BU3HAYae
BaroMiCThb CBO€i OIIIHKM 3a MEBHUM 3alUTAaHHAM (SK MPaBHIIO, BUKOPUCTOBYEThCs 10-
OaipHa mKkama: Big 0 — mDOBHICTIO HEKOMIETEHTHHH 10 10 — MakCUMalIbHO
KOMIIETeHTHUI). BogHOYac ekcnepTaMm MpomnoOHYEThCS OLUIHUTH CTYIIHb BIUIMBY PI3HUX
Jokepen iHdopmMallii Ha X TyMKY.

3ane)XHO BIJ TOCTaBJICHMX LUJIEH EKCHEepTHY OLIHKY MOXHa MPOBOIAUTU
IHAMBIyalbHUM MeTOJ0M (IHTEpB’IOBaHHS, aHANITHYHHUI) abo rpymoBuUM (METOA

Jenbdu, METOT «MO3KOBOT aTaKm»).
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[Ipu iHAMBITyaTEHOMY METOII KOKHUIM €KCIEPT A€ CBOIO OILIIHKY HE3aJIekKHO BiJl
IHIIMX, a TOTIM Il OIHKK 3a JOMOMOTOI0 CTaTUCTUYHUX METOMIB OO0 €IHYIOTH Yy
3arajbHy.

['pymioBuii MeTo 1 moJisirae y criibHIA poOOT1 €KCEPTIB Ta MOJIaHHI y3arajabHEHO1
OIMIHKY BiJI 1117101 po60YOi rpyTIH.

Meron [enwdi monsirae B TOMY, IO CIOYAaTKy BCIM €KCHEPTaM IILISXOM
AHOHIMHOTO OTMTYBAaHHS CTaBUTHLCS ITEBHE 3alUTaHHS, BIAMOBIIb Ha SKE HEOOXITHO
JaTU TUCBMOBO B Oasiax. OnuTyBaHHS MPOBOJUTHCS JIEKUIBKOMA €TanaMu, IpHU [bOMY
BCTAHOBJIIOETHCSI 3BOPOTHHUH 3B’S30K y BUIJIAII MOBIIOMIICHHST 00p0o0seHo1 iHdopmarltii
po 30ir TOYOK 30py Ha MOTMEpPEaHIX eTanmax onuTyBaHHsA. [[0Ka3HUKOM IpyIIOBOT JYMKH
BBAXKAETHCS MeEJ1aHa, a TOKA3HUKOM Y3TOJKEHOCTI JIYMOK — Jlanma3oHu KBapTHIIIB
(mpouentuieit). Ilpouec 3a merogom Jlenbdi Oa’kaHO MOBTOPUTH B JIEKIJIbKa €TalliB,
HICJS YOTO MEJllaHa OCTAHHBOI'O €Tanmy NPUMMAEThCs K KIHLEBA y3arajlbHEHa OLIIHKA
Ha rocTaBiicHe 3anuTtanus [ 78], [95].

MeToa «MO3KOBO1 aTakuy MOJIATAE B TOMY, IO (hOPMYITIOEThCS TIEBHA TIpoOIeMa,
sgKa B TMOJAJIBIIOMY OOTOBOPIOETHCS TPyIoOI0 eKkcrepTiB. JKoaHa 13 3ampONOHOBAHUX
171efl He KPUTUKYETHCS, @ HABMAKU — CXBATIOETHCSI.

[Ticnss mpoBeeHHS €KCHEePTHOI OLIHKU 3[1MCHIOEThCS TPYIYBAaHHS Ta 3BEJICHHS
MaTrepialliB €KCIePTU3H, IO BIATNOBITA€ aHAJOTIYHHUM BHUMOTaM IIOJ0 IPOBEICHHS
CTATUCTUYHOTO UM COII0JIOTIYHOTO JTOCTIIKEHHS.

JI1st BU3HAYCHHS TTO3UIII{ €KCIIEPTIiB MO0 OKPEMHX 3allUTaHb BUKOPUCTOBYETHCS
PO3paxyHOK TEBHHMX CTAaTUCTHYHHUX IMOKA3HUKIB, SIKI BUKOPHCTOBYIOTHCS 3QJICKHO Bij
TOTO, SIKUM YUHOM OyJi0 cOopMynbOBaHE 3alUTaHHS Ta SIKI BaplaHTW BIJANOBIJEH
NPOMOHYBANMKCS. SKImO JayMKa eKcrepra Mae€ TUTbKH  SKICHY  OIIHKY, TO
pPO3paxOBYIOThCS  BIAHOCHI BEJIMYMHM (IHTEHCHUBHI TOKa3HMKHA Ta TOKa3HUKH
CITIBB1JHOIIICHHS ).

Sxmo Uit BUCIIOBJICHHS JTyMKHA €KCIIEPTH BHKOPHUCTOBYBAIW  KIJIBKICHI
napametrpu (6anbHy MIKaTy), TO IJIs PO3PaXyHKY y3arajibHEHOI JYMKH 31HCHIOETHCS
pPO3paxXyHOK CepeAHiX BEeIWMYMH. SIKIIO CKIaJ eKCHepTiB  OJHOPIAHHMHA, TO

PO3PaxOBYETHCS IPOCTa cepenns apudmerrnana M:



o1

M=2Y (1.5)

ne V — inauBigyaibHa TyMKa KOXKHOTO €KCIepTa;
N — KUIBKICTh €KCIIEPTIB.

S0 cKkaa eKCrepTiB € HEOMHOPIAHWM, TO BH3HAYAIOTHCS MPOBITHI (haxiBiii,
IyMKa SIKAX CTOCOBHO TEBHUX IMUTaHb € OUTbII 3Ha4YuMO0. KoKHOMY 3 eKcrepTiB y
TaKUX BUMaAKax mnpucBoroeTbesi BaroBuil koedimieHt (K). Ilpu ompamtoBansi
pe3yNbTaTIB €KCIIEPTHOI OLIIHKK BUKOPUCTOBYETHCS IIIKaJIa Bar €KCIEPTiB.

[Ipu 1poMy ISl OTpUMaHHS y3arajJbHEHOI TYMKH CTOCOBHO OKPEMOIO MHUTAHHS

BHUPAXOBYETHCA 3BaXkeHa cepeiHsa apupmernyna (M):

ne V — iHauBinyanbHa TyMKa KOKHOTO €KCIepTa;
K — BaroBuii koeQili€eHT;

IIpu mpoBeaeHHi Oarato@akTOpHOTO aHaI3y CiiJ MNPOBOAUTH PO3PAXYHOK
BIUTUBY OKPEMO B35TOI MPUYMHHU Ha KIHIEBHM pe3ynbrar. s mporo 3/1HCHIOETHCS
pPO3paxyHOK KoeillieHTa JeTepMiHallii, SKuil Moxe MaTu 3HadeHHs Bij 0% (mpuunHa
30BCIM HE BIUMBaE Ha pe3yibTaT) A0 100% (BUKIIOYHO 11 MPUYMHA CIPUYUHIOE
pe3ybTarT).

[licns oTpuMaHHMX pe3yJbTaTIB OOOB’SI3KOBUM € PO3PaxXyHOK JOCTOBIPHOCTI
OTPUMAHO1 EKCIEepPTHOI AyMKH. J[Js IIbOTO BH3HAYAETHCS CTYIIHb OJHOIYMHOCTI
EKCIEPTIB 3a JIONMOMOIOK: CEPEeIHBOT0 KBAJIPAaTUYHOTO BIIXWICHHS; KoedilieHTa

Bapiauii (C), iK1l BUpaxoByeThCs 3a (hOPMYJIOH0:

c=o*100 (1.7)
M

JIe G — CEpPEIHE KBAIpaTUYHE BIAXUIICHHS;
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M — cepenne apupMeTUIHE 3HAUCHHS.

JIis neTalbHOTO aHalli3y OJHOPIIHOCTI €KCIEPTHOI TyMKH MOKHAa BUKOPUCTATH
JIOJTATKOBI MMOKA3HWKH: TIOKAa3HWK pPAHTOBOi KOHKOpJAllii; TOKAa3HUK acHUMeTpii;
MOKA3HUK eKCIeCy (TOCTPOBEPIIMHHOCTI); KoehieHT ocMIAIll (BigoOpakae BiTHOCHE
KOJIMBaHHS 3Ha4eHb) [79].

AHaJli3 ICHYIOUUX METOIIB MPOBEICHHS CKCIEPTHUX OIIHOK JI03BOJISIE 3POOUTH
BUCHOBOK TMPO OOIPYHTOBAHICTb 3aCTOCYBaHHS METOAY TpPYNOBOi OIIHKK 13
3aCTOCYBaHHSAM OO0 €KTUBHOTO CIOCOOY OIIIHKM KOMIIETEHTHOCTI €KCIIepPTIB IS
BUDIIICHHS 3a/Ja4yi BHW3HAYCHHS ONTHUMAJIBHOTO BapiaHTy TMPOEKTHOTO PIllICHHS

peiHXUHIpUHTY crenianizoBanoi [C

1.7 BucHOBKM [0 MEpHIOro pO3ALTy Ta MOCTAHOBKA 3aBJaHb IUCEPTAIIITHOIO

OCIIIKEHHSI

[IpoBeneHo anHami3 CydacHOrO CTaHy MpoOJEeMU OI[IHIOBAaHHS BapiaHTIB
NPOEKTHUX  pillleHb  peimkuHipuHry cnemianizoBanux [C. Bukonano omnuc
iHdopmariiinoi ckimagooi BIT mianpuemcrtBa, mo BrumBae Ha KC3IIJ. Busnaueno
Mmiciie cnemianizoBanux I[C B 3aranbHiil knacudikaiii 1HGOPMAIIHHUX CHUCTEM.
[IpoBeneno orisa cydacHUX TeHAEHIN moOynoBu cnemianizoBanux IC. Ilpoeneno
aHaji3 METOJIB, MOJEJICH Ta TEXHOJIOTiM OIIHIOBaHHS €()eKTUBHOCTI CIIeIiali30BaHUX
IC ta peimxunipunry cneriaiaizoBanux [C, METO/IB €KCIIEPTHOTO OIIHIOBAHHS.

3a pe3ynbpTaTamMu aHali3y 3po0JIeH] Taki BUCHOBKHU:

— METPHUKHM OLIHIOBaHHS edekTuBHOCTI cnemianizoBanux IC mnoTpedyroTh
YTOYHEHHSI 3 YypaxyBaHHSIM CHEIU(IKA 3a4ayl MOIIyKYy ONTUMAaJbHOTO BapiaHTy
MPOEKTHOTO PIICHHS PeIHXXUHIPUHTY crerfianizoBanux 1C;

— mapameTpu 1Hdopmarliiinoro cynpooay bIl cnenianizoBaHoro mianpueMCTBa,
110 3iMcHIoTh BIuB Ha KC3I1/l mianpuemcTBa He popMalti3oBaHi;

— MaTeMaTUYHUI anapar MojentoBaHHs crietianizoBaHux [C notpedye po3BUTKY
BIJIOMOTO TPOILIECHO-OPIEHTOBAHOTO TIAXOAy BHOOPY ONTUMAJIBHOTO BapiaHTy

MIPOEKTHOTO PIINIEHHS PEIHXXUHIPUHTY crerianizoBanux [C;
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— MaTEeMaTUYHUI amapaT BHU3HAYEHHS ONTUMAJIbHOTO BaplaHTy MPOEKTHOTO
pillieHHs peimKuHIpuHrYy creniaiizoBanux [IC motpebye yTOYHEHHS 3 ypaxXyBaHHSIM
3arajibHOB1JOMOTO MiAX0Iy KPUTEPIaTbHOIO OLIHIOBAHHS 3 OOMEKCHHSIMU.,

Ha 1ux Ta HU3KKM 1HIIMX HEJOJNIKIB Cc(OpMyIbOBaHI OCHOBHI 3ajadl
JTUCEePTAIIfHOTO JTOCTI/DKEHHS, K1 TOB’sA3aHI 3 PO3pOOKOI0 Mofened, METOIIB Ta
iH(opMalliitHOT TexHoJIOTii BHOOPY BapiaHTa MPOEKTHOTO PIIICHHS PEIHXUHIPUHTY
cnemianizoBanux [C 3ay1si  MiABHWINEHHS JOCTOBIPHOCTI BBEJAEHHS TIiJ dYac
iHdopmartiiinoro cynposoay BII, mo B cBoro uepry 3abesneuye nokpamieHHss KC3I1]]
MMPUEMCTBA.

Ha mizncraBl BuUllle3a3HAYEHOTO MOKHA HACTYIMHUM YHUHOM C(OpPMYITIOBATH

MMOCTAHOBKY 3ajayl JOCIIDKCHHS: IOTPIOHO 3HAWTH ONTHUMAaIbHUM BapiaHT Vopt

IPOEKTHOTO pIMIEHHS 3 PEIHKUHIpUHTY crneniaiizoBaHoi IC cepen MOTEHUIHHO
MOXXJIMBUX B YMOBaXx OOMexeHoro ¢iHaHCyBaHHA. BapiaHTH TPOEKTHUX pIIIECHb
BU3HAYAIOTHCSA 3MIHAMHU €JIEMEHTIB PI3HUX BHJIIB 3a0€3IeUeHHs Oy/b-sIKOi CKJIag0BO1

IC.

IMin Vopt OyneMo po3yMiTH BapiaHT peiHXUHIpUHTY cremiamizoBanoi IC, mus

AKOTO MOXKe OyTu 3abesnedueHo makcuManbHe mnominmenHs KC3IIJ Tta cykymHoro
nmoka3Huka aisutbHOCT1 mianpuemctsa. [ominmenns KC3II/[ moxnuBe sk 3a paxyHOK
BrockoHaneHHss bBII, Tak 1 3a paxyHOK 3017IbIIEHHS TOCTOBIPHOCTI JaHUX, IO
BUKOpucTOBYe cnenianizopana IC npu iHdopmariitnomy cynpoBoai BII. Yucnosi
MOKa3HUKHU JIOCTOBIPHOCTI TAHUX, IO BBOJSATHCA /10 crerianizoBanoi IC 3a nonmomoroo

OTK, ymMoOxnuBmoOTh 00diK BMBY Iux nanux Ha KC3IIJ nuisixomM po3paxyHKy

BIIMTOBIHOTO TIOKa3HKUKa GyHKIIOHyBaHHs creniamizoBanoi IC FI'N | mo kopemoeTses

3 CYKYITHUM TMTOKa3HUKOM JISUTBHOCTI CIIEI1aJIi30BaHOTO MiAMPUEMCTBA.
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2 PO3POBKA METOJY TA MOJEJEM OLITHIOBAHHS
THOOPMAIIMHOI'O CYIIPOBOJY CIIEIIAJII30BAHOIO
THOOPMAIIMHOI CUCTEMOIO

2.1 Po3po0Oka aeTanizoBaHOi MOCTAaHOBKHM 3ajadi

3aranpHa (opmalli3oBaHa TMOCTAHOBKA 3ajadyi po3poOKH MoJeiel, METOJIB Ta
iH(opMalIiitHOT TexHoJIOTii BHOOPY BapiaHTa MPOEKTHOTO PIMICHHS PEIHKUHIPUHTY
cnemianizoBanux [C npeacraBiaeHa HACTYMHUM YMHOM: Ha MiJCTaBl BIIOMUX JaHUX MPO
KC3IIJ, ckmamoBi bII, pgani iHdopmamiiiHoro cympooay BII,  ckmamosi
cnemianizoBanoi IC, By3bki kputuuHi Aii BII, oOMexeHHs BUTpaTHHX peECypcCiB Ha

PO3BUTOK crienianizoBaHoi IC, BapiaHTH peIHAKUHIPUHTY ICHYI0YO1 criemianizoBanoi IC

3uaiitu Vopt €V, V ={V],..Vp,... VN | »
E -
Vopt = Max( X tgindg),
e=1
E E

> TeSpg = X Teindg,
e=1 e=1

vy =<AWP,CV”>, (2.1)
AWP = {AWPY, .., AWP, .., AWDQ)

WP ={Fey: S DSty SPey )+

v E E Q
FI'N = > t.Spe= X 1 2 Spey
e=1 e=1 =1

FYopt _ max{FIVn }

Q
IIPY HACTYITHUX YMOBAX: 0< X Spgy <1,
o=1
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E
0< X 15pg <1,
e=1
Q Q
Z Spwvn > Z SpO)VCUf

o=1 o=1

cVn <Clim>

Je  Vopt — ONTHMAIbHUI BapiaHT MPOEKTHOTO PIMICHHA PEIHKUHIPUHTY
cremianmi3zoBanoi 1C;

Vn _ n-uwuit BapiaHT MPOEKTHOTO PIICHHS PeIHKUHIPUHTY criemianizoBanoi [C;

N — 1HAEKC MOPAIKOBOIO HOMEPY BaplaHTa MPOEKTHOIO PIMICHHS PEIHXUHIPUHTY
crremiaizoBanoi IC, N =1,_N :

T¢ —KoedimieHT 3HayHOCT € -ro KC3IL/] mianpuemcTsa;

& — nopsakosuit Homep KC3I1/l mignpuemcta € =1, E;

ind; — daktuunmii e -tuit KC3I1J nianpuemcrsa;

Sp, — 9acTkoBuil Moka3HUK (yHKiioHyBaHHsa o - ro OTK cneniam3sosanoi IC;

Spg — JacTkoBMM NMOKa3HUK (PyHKIIOHYBaHHs crenianizoBaHoi IC 3 ypaxyBaHHIM

BiuuBy Ha € -it KC3IIJl mianpuemcTBa;

FIVn — IHTETPOBAHUN IMOKAa3HUK (PYHKIIIOHYBaHHS V, BaplaHTa CIELiali30BaHOI
IC;

WP — ® - Te OTK;

® —1HaeKc nopsiakoBoro Homepy OTK, 0):1,_Q :

AWP — 3miHa emeMeHTIB oOprasizaiiiiHoro, iH(GOpPMaIiifHOIO, MIPOrPaMHOrO,
texHiynoro 3abde3neuends OTK cnemiamizosanoi IC;

Fo — MHOXHMHA ¢yHKuil cnemianizoBanoi IC, mo 3abesneuyrots @ - e OTK

creriaimizoanoi 1C;
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Sy — MHOXKHHA €JEMEHTIB OpraHi3alifiHOro, MPOrPaMHOro, TEXHIYHOTO

3abe3meueHHs Ui peatizamii MHOkuHH (yHKUiH F, 3a momomororo ® - ro OTK
cremianmi3zoBanoi 1C;
DS, — naHi, mo BBomsIThCS 10 crenianizoBaHoi IC 3a gormomoroio ® - ro OTK;

Vn

c — BUTpaTHI PeCypcH Ha peaji3allild VvV, BapilaHTa MPOEKTHOIO PIIIEHHS

peIHKUHIpUHTY creniaiizoBanoi [C;
Clim _ o6mexenns BUTpATHUX PECYPCIB HA PEIHKUHIPUHT crienianizoBaHoi [C,;

Veur — norounmit BaplaHT IPOEKTHOTO pilIeHHs cnenianizoBaHoi IC.
Koxen OTK mae moTouHuil cTymiHb aBTOMatu3ailii, Ha puc. 2.1 MO3HaYeHO
cipuM KoJbopoM. BinmoimHo s koxkHoro OTK HeoOXigHO pO3TISHYTH BiAMOBIIHI
KOH(irypamii opraHi3aiiHoro, HPOrPpaMHOr0, TEXHIYHOIO 3a0€3MEYEeHHs, IO

3a0e3neyaTh KOKeH HaCTyrIHI/Iﬁ 3a IIOTOYHHM CTYHiHB aBTOMaTI/IBaI_Iﬁ BBCIACHHA JAaHUX.

(5)
() ()
OTK, o 6 OTK,
(2) (@)
O O
(g) A
) (5)
(4) (&)
OTK, ::3: % o &
,:2: e
(D)

Pucynok. 2.1 — I'padiuHe npeacTaBieHHs] TOTOYHOTO CTYIEHS aBTOMAaTHU3allii

OTK BiZHOCHO YCIX MOIJIMBUX
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BignoBimHo s BUpIIEHHS 3aJadi  BUOOPY ONTHUMAJbHOIO BaplaHTa
peimkuHipuHry crerianizoBanoi [C HeoOXiAHO PO3TISHYTH BCi BapiaHTU MPOEKTHUX
pimens peiwkunipuary OTK cnemiamizoBanoi IC y Burmisiai koMOiHaIii pi3HHX
CTYIICHIB aBTOMAaTH3allii, ITOYMHAIOYM 3 HACTYITHOTO 3a IIOTOYHHUM CTYICHEM
aBTOMaTH3aIlli BBEJACHHS Ta 0OpoOkm manHux, s Bcix OTK, mo BXomares 10 ckiamy

crieniaiizobanoi IC (puc.2.2).

Crynixb
5 Sal o fal Sl e . N - 5 | & 5 | E
WIT"‘": wpy ey ‘T'PDT won M| asTomaTusawji WE, wpp W oy WP,

wpy |[wed || wed [[wed (| = | wel, || = [ w02 el || ey wp |wPy |we3 w0 | weg
4 4 4 4 4 4 4 4| 4 4 4 4 4 4 4 4 4
F‘pl ‘F‘p: F‘ps F‘p4 - F‘p\_) - F‘pn 'F"pl F‘p: ‘F‘p_: ‘F‘p4 - F‘p‘__, - F‘pn F‘pl 'F"p_: ‘F‘p4 - ‘T!‘]Zl‘__7 - F‘pn
- |l ol [wod [oed [wsd [ = [o8 [~ [ w8} [ved [ved | = . - |l
- v‘pé wpl‘ w‘pi ‘F‘p_,“ - wp; - wPn wPy wp_:‘ wpy | ‘F‘p; - WP
1 1 1 1 1 1 1 1 1 1
- .: Vi . wpy WPy [Wpy | . = | wegy | V2 wpp o [WRy [WRy (wRy || R, | | ¥Pg

- | R Rl el o el - B[~ =3
- | el e} w3 =% [~ [ |~ PR [ P )
- | vor |y |ves |y [ |wel | |vea B e bl
- vpi V‘P'; - v‘pi - V‘pi - 'F'Pi | vl

2| . e ng!

3l |
Tle M

Lee |wel [ |weh | Vs

3 5 5 5 5 3 3 5
= |t -, - [ [~ [t vt [ |5 [ [ [ [~ [ed
- ' wel w wgd [ [l o [w8d [wed [wed, [ | wed [ | wed

F] 1 F] 1 3|4 |2 1
= | wpg WPy = |wp, |™ [wrg . wpy WPy (WEy [ ™ . - WPy

- | wpp . P R O wp Wy |weg [wel [t | wel ™ |.:
3 7 2 7 2

2 2 - 2 2 2 2 2 _1 2 2
V’pl V‘p: F’p4 - F’pa - V'pn 'F'pl F’p: V‘p_: V’p;‘ - V’pa - F'pl F'p: V‘p_,‘ - V‘pa - F'pn
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Pucynok 2.2 — Bapiantu npoekTHUX pimens peimkunipuary OTK

crneriaimzosanoi [C

Bapiant npoextHoro pimenns cremiamizoBanoi IC — e cykymnnicts Bcix OTK 3
BIJIMOBITHOIO  KOH(PITypali€o  OpraHi3aiifiHOTO,  MPOrpamMHOr0,  TEXHIYHOTO
3a0€3IeUeHHsI, Sika BHM3HAYa€ IEBHUM CTYIMiHb aBTOMAaTH3allli BBEJACHHS JaHUX 3a
nonomororo OTK.

HeoOximHO 3HaWTH Takuil BapiaHT MPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY
cnemianizoBanoi IC, axuii Oyae mependadaTtd MIABUINCHHS CTYINEHS aBTOMAaTH3arlil
okpemux ab6o Bcix OTK po0 mneBHOTO piBHS 3a paxyHOK 3MIHM €JIEMEHTIB

oprasizainiitHoro, iHGopMaIliifHOro, MPOrpaMHOro, TexXHiuHoro 3adesnedeHHss OTK

V3

V6

VN
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cnemiamizoBanoi IC Takum 4mHOM, MI00 3a0€3MEYUTH MAaKCUMAaJIbHHM 1HTErpOBaHUMN
MOKa3HUK (PyHKIIOHYBaHHS criemiainizoBanoi [C, mo kopenroe 3 dakruaanmu KC3IT/]

HiIalI/I€MCTBa ITIpH 3a1aHUX OOMEKCHHSIX.

2.2 Mopnens iH(pOpPMAIIHHOTO CYMPOBOAY OI3HEC-TIPOIIECIB CIEIiaTi30BaHOI0

1H(OpMAaIIIITHOIO CHCTEMOTO

PeimxuHipuHr (QyHKIIOHAJTBHUX MOJKJIUBOCTEH, TEXHIYHOTO, IPOTPaMHOIO,
opraHizaiiiHoro 3abesneueHHs cnemiaidizopanux IC  moTpebye  OlLiHIOBaHHS
iH(popmartiiiHoro cynpoogy bIl Ha BIANOBIAHICTE HOPMAaTUBHUM BHUMOTaM,
periaMeHTaM, HaiKpaliiuM BUPOOHUYHMM MPaKTUKAM MO0 iX BUKOHaHH: [86].

JIns mpoBeACHHS TAaKOro OIIHIOBAaHHS HEOOXIJTHO MPOBEJCHHS MOJICTIOBAHHS
iHpopmariiiHoro cynpoBoay BII cremniamizoBanoro mignpuemcrsa [87]. 3 miero MeTorO
po3pobiieHo Mozenb iHdopmalliiHoro cympoBoay bII cnemianizopanoro IC, sxa
N03BOJIAE (popmMaitizyBaTh MHOXHMHY ckianoBux bBII, cnemianizoBanoi IC, Bumor Tta
naHux 1HQopmMmariitnoro cymposoay BII migmpuemcTBa i1 MOJANBIIOrO OIIHIOBAHHS
piBHS BiZIMOBIHOCTI criemianizoBanoi IC, mo QyHKIIOHYe, €TaJJOHHOMY PIBHIO 3 TOYKH
30py 3a0€3MeYEeHHs] MAKCMMAJIbHOTO MOKa3HUWKa (PYHKIIOHYBaHHS crerianaizoBanoi [C
[90].

JIIsJIBHICTE CTIeiani3oBaHuX MIAMPUEMCTB OIIHIOEThCA 3a aonomMoror KC3IIJ,

K1 (POpMaJIbHO MOKHA MPEACTABUTH SIK MHOXXUHY HACTYITHUM YHMHOM:

IND:<ind1,...,ind8,...,indE>, (2.2)

ne IND— muoxuna ycix KC3ITJI mignprueMcTsa;
indg — & -Tuit KC3I1/] nignpuemcTsa;

¢ —nopankosuit Homep KC3ITJ[ mianpuemcTBa € = LE.
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OuintoBanHsl 1HQopMmariinoro cynpoBoay bIl mnepenbauae 1eKOMITO3HUIIIIO
B3aeMoroB’si3aHuX bII, sKi 3A1HCHIOIOTECS TTOCTIIOBHO YW TapayiesIbHO, HA €JIEMEHTH.

Tak BII moxxHa popmanbHO MPEACTABUTH SIK MHOKUHY HACTYITHUM YHMHOM:

P=(pL,....Pi.-PI ), (2.3)

ne P — muoxuna BIT mianpuemcrtra;

pj — i-i BII, enemeHT MHOXUHH P ;

| — mopsiakoBuii Homep BIT, 1= le

MHO)KI/IHy eJ'IeMeHTiB MOXHa HpGI[CTaBI/ITI/I HaCTyHHI/IM YHUHOM:
1 N |
L:<<|1,...,|j,...,|31> ,...,<|1,...,|j,...,|J|> ,...,<|1,...,|j,...,|J|> > (2.4)

ne L —muoxkuHa eixemeHnTiB BII;

Iji — J-it enement pj BII;

j — mopsiakoBuit HoMmep enaementy BIT, j=1, Ji :
KokeH nporuec MiCTUTh B cO01 IEBHY KIJIbKICTh €JIEMEHTIB.
Jii, 1m0 BHUKOHYIOThCS MEPCOHAJIOM, AaBTOMATH30BaHMM a00 YaCTKOBO
aBTOMATHM30BaHUM CIOCOOOM, B XOJi BUKOHaHHS KoxkHoro bBII, € ckiagoBumu

eJIeMEeHTIB. MHOXHMHY /111 MOKHA MPEICTABUTH HACTYITHUM YUHOM:
_ 1\ i 3, VI 25
D= <d1,...,dk,...,dK 1> ,...,<d1,...,dk,...,dKJ|> ,...,<d1,...,dk,...,dK |> , (2.5)

ne D — MHOXMHA OiH 119 BCIX €JIEMEHTIB 13 MHOKHUHHI L ;

dx — k-ta nis |J

€JIEMEHTY;

|
J

k — nopsanxosuii Homep aii | enementy, k=1, kJi |
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KosxeH enemMeHT MICTUTh B 001 IEBHY KIIBKICTh JiH.
OcHoBoro st opranizamii bIl crerianizoBaHOro MiAIPUEMCTBA € JTOTPUMAaHHS
BUMOT HOpMaTHBHOI 0a3u 110,10 BukoHaHHs BII. MHOXUHY BCiX BUMOT HOpPMaTHUBHOI

6a3u o BII mMoxkHa (hopmanbHO MPENCTABUTU SIK CYKYMHICTh BUMOT JIO KOXHOI 3 i

deJ| HACTYITHAM YHHOM:

1 Kijj
yeeey I’qpl,...,l’qu v FOP k

RQP = rapy .- 1P .
G Ui

o 1P

g Gl

(2.6)

I’qpl,...,l’qu,...,

ne RQP — mMHOXMHaA yciX BUMOT HOPMATHUBHOI 0a3u, IO PErIAMEHTYIOTh BUKOHAHHS

Bcix BII;

'gPg i g -Ta BUMOTa JI0 Jii dkIJI CJIEMCHTY ljl bIT Py

g — IHJIEKC MNOPSAIKOBOIO HOMEpPY BUMOTU 0 Aii dk”i enementy |.!' BII Pi

J

K..
g=1G i

Ok.. .. .
u i _ IMOKAKYMK BIIITOBITHOCTI il dkIJI BUMO31 10 il dk'll .

AHam3 KOXXHOI 3 BHMOT rqpg Ji , CIIBBIJHECEHOI 3 MEBHOIO JI€l0 abo

JEeKUIbKOMa JIISIMH, JTO3BOJISIE BU3HAUUTU 3MICT iH(popmaliiiHoro cynpoBoay bII sk
BXIJIHI, BHUXIJHI, PO3PaxyHKOBI MapaMeTpH, M0 3a0e3MeuyroTh 1HPOpMaLIHHUIMA
cynpoBin BIl, sxi mpu BuKOHaAHHI fii, MaioTh Oyt 3adikcoBaHi Ta OOpoOJEHI 5K
BIJIMOBIJIHI AaHi. Taki 1aHi MOkHa OpMaiIbHO MPEACTABUTH SIK MHOXXHHY, HACTYITHUM

YUHOM:



61

1 Kii.
1 11 1]
DS= {dsl,...,dsh,...,dsH 111} . ,...,{dsl,...,dsh,...,ds kiji } -~
H Ui
: (2.7)

K|J|
,...,{dsl,...,dsh,...,ds Ky }
H ™I

i
J

ne DS — mMHOXUMHA, IO MICTUTH J1aHi, CIiBBiTHECEHI 3 KOXHOIO 3 Iii di Ji enemMenty |

bI1 Pj;

dsp Ui — h-1i nani, mo OTpHUMaHi IPY BUKOHAHHI JTii dk'll enemenry || BIT Pi;

J

.. K..
h — iHaEKC MOPSAIKOBOIO HOMEPY JaHUX Jii deJ| enementy | jl BII p;, h=1,H i
Kosxna nist mepenbavae BBeCHHS IMEBHO1 KITBKOCTI JIAHUX.
OtpumanHss JaHux Ta 3a0e3nedeHHs 1H(popmaliiHoro cynposony bIl
MIJNPUEMCTBA 3JiMcHIOE crerianizoBana IC, sika ckiaagaeThes 3 MIJICUCTEM. 32 YMOB
BBeJEHH Ui crneriamizoBanoi IC mo3HadueHHs — IS, a g MIJCUCTEM, SIKI MOKHA

BUIUIMTA TpHU JAeKommo3uiii creriantizoBanoi IC, mo3HadeHHs — SIS, a KUIBKICTb

M1JICUCTEM MOe JopiBHIOBaTH BeninunHi O, Mae Miciie HacTymHa GhopMati3alis:
is:{sisl,...,siso,...,siso}, (2.8)

Zie 0 — {HIEKC MOPSAKOBOro HOMEpy MigchcTeMH Sis creuianizosanoi IC is, 0=10;
O — MOXJIMBA KUIBKICTb MiJICUCTEM Y cremianizoBanii IC.
Kosna 3 migcuctem 3abe3neuye iHGOpMaLiiHUN CYNpPOBiT OJHOTO YU JIEKIJTBKOX
BII.
[Tincuctemu cnernianizoBanoi IC opieHTOBaHI Ha BUKOHAHHS BU3HAYEHUX IS HEl
¢bynkuiit. Ins cnemianizoBanoi [IC y minoMy QyHKIii MOKHA TIPEICTABUTH MHOKHHOIO

Fis:
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0

1 0
Fio = fpefmenfy | ol fmefygo vl o fmenfypo b 1 29)

e Fis — MHOHHa BCixX (yHKIIIi creriamizoBanoi IC 1S

fmo — M-Ta (yHKIIA OiACUCTEeMH SiSg, M =1, MO :
M — iHAEKC MOPSAIKOBOTO HOMEPY (QyHKIII miacucTeMu SiSy crerianizosasoi IC is;
Mg — KUIBKICTh (YHKIIN B migcucremi Sisq.

MHOXHMHA BCIX €JIEMEHTIB MPOrpaMHOr0, TEXHIYHOTO Ta IHIIMX BH/IIB

3a0€e3Me4eHHs] MOKe OYTHU MPEACTABICHA HACTYITHUM YMHOM:
S:<51,...,se,...,sisE>, (2.10)

e S — MHOYKHMHA €JIEMEHTIB IMPOTPaMHOr0, TEXHIYHOTO Ta 1HIIKUX BU/IIB 3a0€3MeUCHHS;

Se — €-THH €JEMEHT MHOXXMHHU €JIEMECHTIB IPOTPaMHOIO, TEXHIYHOIO Ta IHIIMX
BUIB 3a6e3neuenns, €=1,E ;

Koxna ¢yukiis fmo 3abe3neuye OTpPUMaHHS JaHUX TpH 1HQOpMaIiiHOMY
CYNpOBO/I 1 a00 IEKIIbKOX J1i MPU BUKOPUCTaHH1 cneniaiizoBanoi IC.

Anami3z TteHaeHIid aBroMarm3anii bBIl  cmemiamizoBaHoro  miampuEMCTBa,
BJIACTUBOCTEN Ta (PYHKLIIOHAIBHUX OcCOOIMBOCTEN cremianizoanux [C, a Takox
HOPMATUBHUX BHMOT Ta HaWKpallUX MPAKTHK JO3BOJIAIOTH BU3HAYUTH BHUMOTH JI0
dbyHKIiOHATBHOCTI cremianizoBanux [C, mporpaMHOro, TEXHIYHOro 3abe3neyeHHs,
toro. dopMarbHO BUMOTM A0 (YHKIIOHAIBHOI Ta 3a0€3MeuylounX CKIaJ0BUX
crientiaizoBanoi IC IS MOXHA MPEICTABUTH CYKYITHICTIO MHOKHH BUMOT IO KOXKHOT 3

IiJICHCTEM SiSg Ta MHOXXHMHH BUMOT 10 cnenianizoBanoi IC iS B minomy:

RQijs =(URdg) WRa', (2.11)
0
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ne RQjs — MHOXMHA BcixX BUMOT 10 crieriaiizoBanoi IC is;
RQo — MHOXWMHA BUMOT JI0 MiACUCTEMH SISy cremianizoBanoi IC iS;
RQ' — MHOkHMHA BUMOT 10 crierianizoBanoi IC Biigomy.

Koxxna MHOXMHa BUMOr RQg 10 migcuctemu SiSg Moxke Oyau IpejacTaBlieHa

CYKYITHICTIO MHOXXMHU BHMOT JI0 KOKHOI (DyHKIIiT fmO MiJICUCTEMH SISy, MHOXXHHU

BUMOT JI0 3a0€31eUyI04YHX YaCTHH Ta MHOYKMHH BUMOT JI0 IiJICUCTEMH SiS, B IILJIOMY:

Rdo = (URdfm°) URap, (2.12)
m

ne quo — MHOKMHA BUMOT J10 (PYHKIIi1 fmo miJIcucTeMu SiSg crenianizoBanoi IC is;

RQp — MHO>XXMHA BUMOTH JI0 MiACKCTEMH SIS B IJIOMY.

B3arami, AOLUIBHO BU3HAYEHHS BUMOI /0 KOXHOI 3 (yHKIIl fmo, Kl €

MHOKHWHOIO:

ne rqfumo — U -Ta BUMoOTa 10 QyHKIi1 fmO MiJICHCTEMH SIS crierianizoBanoi IC is;

U — IHICKC TMOPSIKOBOTO HOMEPY BUMOTH 1O (YHKIIiI fmo migcucTeMu SiSg

crieriasizosanoi IC is,u=1UM .

Umo

n ) i ) . f 0 . o f 0
— TMOKaX4YWK BIAMOBIAHOCTI GyHKIIT 'm  BuUMO31 10 GyHKIii 'm

MM1JICUCTEMH SISg X



64

!’ -
No — poxkaxumk BimnosimHocti mizcucremu SISo He(YHKIIIOHAJILHUM BUMOTaM J10

migcuctemu SISg.

3B's130k MK ¢yHKUisMu cremianizoBanux [IC ta mismu BII cmeniamizoBanoro

HiANPUEMCTBA HOCUTH CKJIQJHMNA XapakTtep: ojaHa (QYHKIIA fmo MOXe OyTu

OpIEHTOBaHA Ha OJIHY JIiI0 dk”i a60 Ha mekitbKa aiil 3 muoxkuan DI
Oynkuii IC moxyTs Oyt 3rpynosani 3a OTK cnerianizoBanoi IC .

OTK ¢dopManbHO MOXKHA IPEACTABUTH SIK MHOKHHY HACTYIIHUM YHHOM:
WP = <ij|_,...,Wp(D,...,WpQ> , (2.14)

ne WP — muoxmuHa ycix OTK;
wpg, — ® -te OTK;

® — igaekc nopsakoporo Homepy OTK, sikuit 3miHIO€THCS B miama3oni =10,
KopucryBauiB cnemiami3zoBanoi IC, dki BUKOHYIOTh Ali 3a gomomororo OTK

(I)OpMaJ'H)HO MOJXHa Hpe,Z[CTaBI/ITI/I SIK MHO)I(I/IHy HaCTYHHI/IM YUHOM.:
US:{usl,...,ust,...,usT}, (2.15)

ne US — MHOXHHA KOpHUCTYBadiB crerianizoBanoi IC,;

USt — t-Tuii KOPHCTYBa4 CUCTEMH IS ;

t — iHeKC OPSIKOBOTO HOMEPY KOPHCTYBaua CHCTEMH IS .

Breneni ¢dopmainizoBaHi mo3HAYEHHS ISl CKJIQJOBHX 3MICTY 1H(QOPMAIIHHOTO
cynpoBoay bIl, dyHKIiOHANIBHOCTI, TPOrPaMHOrO, TEXHIYHOTO Ta IHINIUX BHUJIB
3a0e3nedenHs cneuianizoBanux IC 3 ypaxyBanHsiM BuMor no ckiagoBux bBII ta IC
J03BOJISIIOTH TpadiyHO mpeacTaBuTu iHGopMamiiauii cynposin BII npu BukopuctanHi

cnemiaiizoBanux IC, sik HaBeneHO Ha puc. 2.3.
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1 — IeKOMITIO3HIIsE BHMOT HOPMATHBHOI 6a3H. IO
perIaMeHTYIOTh BHKOHAHHA BII miATpHeMCTBRA;

2 — nexoMmmo3HLIA BIT miApHEMCTBA Ha eJ1eMeHTH Ta Jil;
3 — mexOMITO3HIA BHMOT 110 ¢yHKIioHatsHOCTI CIC;

4 — nexommo3HujsA CIC Ha MiZCHCTEMH 3 (QYHKIII IMH
Ta TeXHiTHHMH 32COGaMH;

5 — IeKOMITO3HIISI CYKYITHOCTI YCiX JAaHHX. OTPHM:
IpH iHopManiHHOMY cynpoBozi BIT I ampHeMCTBa;

TiH;

7 —@ - Te OTK. 3a TOMOMOTIOK SKOTO OTPHMaHi
IaHi B pe3yIbTaTi BHKOHAHHA JiH e1eMeHTiB BII.

W] L qpfjl\-b\r@y. 1qp;
6 — TepcoHal, AKHH BBOIHTH JaHi Ii/T YaC BHKOHAHHA \RQf

us. llSt us

BB i !

f
Sll \Sl

S18)

Ll 1 m . rgfi;Mo ..
1(lfll/t 1qfy v \ rqfy, " © aty
f S\ A 7

Rgsis;

b I e

S\

7

'S

SIS,

15

3

1'quMO

Rasis, Rgsis, Rgis Rasisg Rgsiso’

Raqis

Pucynox 2.3 — I'padiune npencrabnenns inpopmariiitnoro cynposoay bII npu Bukopuctansi cnerianizoBanux [C

65
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Jlani orpumani 3a pomomororo OTK maroTh TNeBHY BaKJIMBICTH 3 TOYKH 30Dy
BBy Ha KC3II/, 3a sikumu Moke OyTH OLIIHEHO MOBHOTY Ta CTYIIHb BiJNOBIIHOCTI
BuMoraMm. HeHanexxHuii iHQOpMAIliiHHIA CYIpPOBiA MOXKE IPHU3BECTH JI0 BUHUKHCHHS
nopyiieHb BIT mignpueMcTBa, 10 BUHUKHEHHS ITOMHIIOK, IO, B CBOKO YEpry, BILIUBA€E Ha
KC3I1/] mianpuemcTaa.

JaHni 1HopMaIiiHOTO CYIpOBOMY, SKI BBOAATHCSA Mia 4yac BukoHaHHs nid BII 3a
Kij

ponoMororo  ®-my OTK mo3HauamoThes —SK DS(D={dS]_,...,dSh,...,dSH}(D Ta €

I IMHOXXWHOO MHOXKHHH BCIiX aHUX iH(popMariitnoro cymposony BIT DSy, < DS.

Otpumani gani 3a gonomorow pizaux OTK mo pizHomy BrummBatoth Ha KC3ITJ]
MianpueMCTBA. PiBeHb BIUIMBY JOMUIBPHO BH3HAYATH EKCIIEPTHUM IILITXOM, BPaXOBYIOUH

Bumoru 110 bII mignpuemcraa.

Jlani MOXyTh MaTH JEKUIbKa KOE(ILIEHTIB BaXKIUBOCTI [ B 3QJIEKHOCTI BIJ

toro, Ha ckinbku KC3IIJ] BoHM 3miiicHIOIOTH BIUIMB. KoedillieHTH BaKJIMBOCTI JTaHHUX

TaKOX BHU3HAYAIOTHCA EKCHEPTHUM LUISIXOM, B CyKymHOCTI KOE(IIIEHTH Ba)JIMBOCTI

Kii

I
Bh B voxma MIPEACTABUTH MHOKUHOIO B!

1y Kij
B= {Bll’Blh,’ﬁ 1111} ""’{BSli"'BSh,“'!B kljl} yeeny
1 eH . (2.16)

ne B — MHOXkWHA KO€(ILIEHTIB BAXXJIUBOCTI TaHUX;

Ki: k

I .. ) i . .
— K IIEHT BAXXJIMBOCTI JUIS JaHUX BiJIHOCHO BIUIMBY Ha €- TUH
Ji oedirie a ocCTi a dsp, i 1THOCHO ac

Peh
KC3II/I.
[Tin wac iHpopmamiitHoro cympoBoay bII cmemiamizoBaHoro migmpreMCTBA JaHi

MOXYTh OyTH OTpHMaH1 3 PI3HUMHU CTYINEHSIMHU aBTomaTu3alli. CTyneHb aBTOMaTH3aIlli
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TaK0XX MOXKe OyTH BH3HAUEHO €KCIEPTHUM IUISXOM 1 BPaXOBaHO SIK KOE(DIIIEHT CTyNEHS

aBTOMATU3aLil IH(POPMALIHHOrO CypOBOAY Yh

MuoxrHa KOeQIIi€HTIB CTYMEHS aBTOMaTH3alii 1HGOPMAIIITHOTO CYIPOBOIY

BHU3HAYA€THCA HACTYITHUM YHNHOM!

}11 11

Kiji K13
F:<{Y1""yh1""y|_|1111 ,...,{yl,...yh,...,kaiji} ""’{yl""yh,""VHKUI} |,(2.17)

ne I' — MHOXMHA KOe(DIIIEHTIB, IO BU3HAYAIOTH CTYMIHb aBTOMATU3AIli 1HPOPMAIIIIHOTO

CYIPOBOJLY;
k

Yh i Koe(illieHT CTYIEHIO aBTOMAaTH3alii OTpuMaHHs JaHuX dSp

Binnomennst mix enementamu MHoxuH P,L,D,RQP,DS;is, Fs, RQjs, WP,US,B,T"

($hOpMyIOTh MHOKUHY BIJTHOCHH:
SH ={sh}, (2.18)

ne SH — MHOXWHaA BIJHOCHH M1X €J€eMEHTaMU MHOXKHHH, 10 XapakTepu3yioTh BII? Ta
€JE€MEHTaMH MHOXHWHHU, 1[0 BHU3HAYaIOTh KOMIIOHEHTH creriainizoBanoi IC (To0To
dhopmansHo onucyroTh ckiag OTK);
sh — BiZHOCHHHU.
Mogens iHdopmariiinoro cynpooay bII crnemiamizoBanoro IC moxe Oytu

IIpeaCTaBJICHA HACTYITHUM KOPTCIKOM.

A =(ELgp,EL5,SH),
ELgp =(P.L,D,RQP,DS,US,IND,B), (2.19)

EL|g = (is,SIS,RQ,F,S,RQF, WP, T'),
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ne A — MHOXKHMHA ejleMeHTIB Ta BigHocuH BII ta cnemiamizosanoi IC;
El .
BP _ muoxuna enementis BII;

El . . .
IS — MHOXHMHa CJICMCHTIB CIICII1aJI130BaHO1 IC.

Mix enementamu BII Ta cnerianizoBanoi IC BCTaHOBIEHO HACTYIHI BITHOCUTH:

SH = (Sh(P,L),Sh(L,D),Sh(D, DS),Sh(D,RQP),Sh(D, US),Sh(D, WP),
Sh(DS, IND),Sh(D, WP),Sh(DS, IND),Sh(SIS,S),Sh(SIS, F),Sh(D, F), (2.20)
Sh(is,RQ),Sh(is, RQF),Sh(RQF, F),Sh(WP, F),Sh(WP,S)...)

ne Sh(p,l) — ereMeHTH MHOXWHHM MPOIECIB 3HAXOAATHCS Y BITHOCHHAX 3 €JIEMEHTaMHU

MHOKUHH €JIEMEHTIB (KOXKEH MPOLEC CKIAAAETHCA 13 BIAMOBIAHOT MHOKHUHU €JIEMEHTIB —
OJIMH JI0 0araThoXx);

Sh(l,d) — ememMeHTH MHOXWHU €JIEMEHTIB 3HAXOATHCS y BIIHOCHHAX 3 €JIEMEHTaMHU
MHOXKUHH I (KOXKEH €JIEMEHT CKJIAJA€ThCs 3 BIJAMOBIAHOI MHOXHMHH I — OJIUH 10
0araTbox);

Sh(d,ds) — enemeHTHM MHOXXHHHU il 3HAXOMSTHCS Y BIJHOCHHAX 3 CIIEMEHTAMH
MHOKWHHM JTaHUX (KO>KHA il BBOIUTH 110 criemianizoBanoi IC BiAMOBIAHY MHOXKHHHU JJAHUX
— OJIMH J10 0araTbox);

Sh(d,rgp) — eneMeHTH MHOXXHHH JIii 3HAXOASAThCS y BIJHOCHHAX 3 €JIEMEHTaMH
MHOXUHHM BUMOTH 10 BII (kokHa 1ist Mae BiAMoBigaTH OAHIN abo O0araTboM BUMOTam J0
MIPOIIECIB — OJWH J0 0araTtbox);

Sh(us,d) — ejeMeHTH MHOXHWHHM KOPHCTYBadiB 3HAXOASAThCS Y BIJHOCHHAX 3
€JIEMEHTaMHU MHOXUHU i1 (KO’KeH KOPUCTYBad BUKOHYE OaraTo i — OJuH 10 0araThoXx);

Sh(rgp,i) — ememenTH MHOXMHU BUMOT 10 BIl 3HaxomaTbcs y BiIHOCHMHAxX 3
eleMeHTaMu MHOKUHH BianoBigHocTi BII Bumoram mo BIT (oguH 10 ogHOTO);

Sh(ds,}) — emeMeHTH MHOXXHHM JIaHUX 3HAXOIATHCSA Yy BIJIHOCHMHAX 3 €JIEMEHTAMH

MHOXHUHU KOE(DIIIEHTIB BaXXJIMBOCTI MaHUX (KOXKHE JlaHEe Ma€ BIAMOBITHUN Koe]iIlieHT

BAKJIUBOCTI IaHUX — OJIUH JO OJHOTO);
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Sh(ind,t) — enementn Muoxkunn KC3I1J] 3HaXoasThCs y BiIHOCHHAX 3 €JIEMEHTaMHU

MHOKUHU  KoedimienTiB BaxumBocTi KC3IIJ (koxxen KC3IIJ| mae BiamoBigHui
koedinienT BaxkauBocti KC3IT/] — oauH 10 0AHOTO);

Sh(ind,B) — enementn mMuoxuHM KC3I1/] 3HaX0OAATHCS Y BiTHOCHHAX 3 €JICMECHTAMH

MHOXXHHHU KOE(IIEHTIB BAXKJIUBOCTI JaHUX BiTHOCHO KOoxkHOTO KC3IT/I;

Sh(sis,s) — emeMeHTH MHOXHMHHU TifcucTeM creniaiizoBanoi IC 3HaxomsTbes y

BITHOCMHAX 3 CJIEMCHTAaMH MHOXHWHHU CJIEMCHTIB MPOTPAaMHOTO Ta TEXHIYHOTO
3a0€e3neueHHs;

Sh(sis,f) — ememenTn MHOXUWHU TifcucTeM crenianizoBaHoi IC 3HaxXomsAThCsA y
BIJIHOCHMHAX 3 €JeMEHTaMu MHOXHWHHM (QYHKIIN crenianizoBanoi IC (kokHa mimcucrema
MICTUTH B 001 BIAMOBIIHY MHOKUHY (PYHKIIA — OJIUH O 0araTbox);

Sh(ds,y) — emeMeHTH MHOXXWHU NaHUX 3HAXOJATHCSA Yy BIIHOCHMHAX 3 €JIEMEHTaMH
MHOXKMHHM CTYTEHIB aBTOMarTH3allii JaHuX (KOXKHE J/JaHe Ma€ BIAMOBIIHHN CTYIMiHb
aBTOMAaTH3allli — OJIUH JI0 OJTHOTO);

Sh(d,f) — enmemMeHTM MHOXWHU Jild 3HAXOAATHCS Yy BIJHOCHHAX 3 €JIEMEHTAMH
MHOXUHM (yHKIIH creniami3zoBanoi [C (koxHa i BIAMOBIIAaE OJHIM abo OaraTboM
byHKIAM);

Sh(sis,rq’) — ememMeHTH MHOXHHHU TiacucTeMm cremianizoBanoi IC 3HaXxomsaThCs y
BITHOCHHAX 3 €JICMEHTAaMH MHOXXHHH BHMOT 10 criemiaiizoBanoi IC B 1iomy (KoxkHa
MICUCTEMA BiIITOBIJa€ MHOKHHI BUMOT 70 cremianizoBadoi IC — oauH 10 0araThox);

Sh(rq’,n’) — eremMeHTH MHOKHMHI BUMOT 10 criemiani3oBadoi IC B 1iJIOMy 3HAXOASATHCS
y BIJIHOCHHAX 3 €JIEMEHTaMH MHOXKMHH BIJIOBIIHOCTI crerianizopanoi IC Bumoram o
crerianizoBanoi IC B misiomy (0J1H 0 OJJHOTO);

Sh(rgf,f) — enemenTn MHOXMHHK BUMOT 10 QYHKIIIN crierianizoBaHoi [C 3HaX0aAThCs
y BIJHOCHHAxX 3 €JeMEHTaMH MHOXHWHH (yHKIIH crnemianizoBanoi IC (kokHa (QyHKITisA
cnemianizoBanoi IC BignmoBimae onHiid abo OarathboM BuUMOTaM 10  (YHKITIN

crerianizoBanoi IC);
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Sh(rgf,n) — enemenTn MHOXUHH BUMOT A0 (pyHKIiN criemianizoBaHoi [C 3HaXOASATHCS

y BIHOCHHAX 3 €JIeMEHTaMH MHOKMHM BIJIIOBIIHOCTI creriaiizoBanoi IC Bumoram o
GyHKIIH (OAMH 10 OJHOTO);

Sh(wp,f) — enementn MHOXMHM OTK 3HaxX0nsMThCS y BIJHOCHMHAX 3 €JIEMEHTAMH
MHOXHHM GyHKINA crerianizoBanoi [C ( koxkne OTK Britouae B cedbe MHOXKUHY (YHKIIINA
crietianmzoBanoi [C);

Sh(wp,s) — enementrn MHOXkMHM OTK 3HaXoAThCS Y BITHOCHHAX 3 €JIEMEHTAMH
MHOXMHHU €JIEMEHTIB IPOTPaMHOTO, TEXHIYHOrO 3a0e3MedyeHHs Ta IHIIUX BHIIB
3abe3neuenHs crenianizoBanoi IC (koxkne OTK Bkitouae B cebe MHOXKHUHY €JIEMEHTIB
POTPAMHOTO Ta TEXHIYHOTO 3a0e3nedeHHs crnemianizoBanoi [C);

Sh(wp,us) — emementn mMuokuHH OTK 3HaXomsThCs y BIIHOCHHAX 3 €lIEMEHTAMH

MHOXHUHHU KopucTyBadiB crneriaiizoBanoi IC (koxxkne OTK Bkimouae B cebe ogHOro abo
JCKIJIBKOX KOPHCTYBauiB cremiaiizoBanoi IC — oquu 10 0araTpbox).

Kpatnicte BigHOmeHb MK enemeHTamu BII Ta cnemiamizoBanoi IC - «omuH 110
0araTboX», «OJIWH 10 OIHOTO», «0araTto ;10 0ararboX» MPEICTABICHO JaTaJIOTTYHOIO
Mojesutio iHpopMmariiinoro cynposoay bII criemianizoBanoi IC.

Mopens indopmaiiitnoro cympoBoay bBII cnemianizoBanoro IC cknagaeTses 13
HAaCTYITHMX CYTHOCTEH: TpOILIeCH, €JIEeMEHTH, Mii, JaHi, KopuctyBaui, Bumoru m0 bII,
BianoBigHicTh BuMmoram 1m0 bII, KC3III, cnemianizoBana IC, migcucremu, (yHKII
(puc.2.4). BigHOIIEHHS MK HUMHU BHUIVIAIAIOTh HACTYITHUM YHHOM: «IPOIICCH» MICTHUTh
«EIIEMEHTH»; «EIIEMEHTH» MICTATh «Iii», 0 BUKOHYIOTHCS «KOPHUCTYBAueM»; «Iii»
BU3HAYAIOTh «IaHl», mo MarTh neBHui BmmB Ha «KC3II[»; «KC3IId» waroTh
«koediIieHTaMi 3HAYHOCTI»; «JIaH1» MalTh «KOCOIMIEHTH BAXIMBOCTI»; «JIaH1» MalOTh
«CTYIIHb aBTOMATHU3AII11», sIK1 BIJMOBIIAI0Th «KOE(PIIIEHTaM JOCTOBIPHOCTI»; «I1i» MarOTh
BiAMOBimaTH «BUMoraMm bID»; «mii» BHKOHYIOTBCS 3a JIONMOMOIOK  «(YHKINH
cnerianizoBanoi ICy»; «cmemiamizoBana IC» mictuth «yHKIi crnemiamizoBanoi [Cy;
«byHkii cremianizoBanoi ICy» maroTh BIANOBIIATH «BUMOTaM J0 cremianizoBaHoi [Cy;
«maHi» 00poomsatoThes 3a gornoMoror «OTKy»; «OTK» MicTHTh €1eMEeHTH Pi3HUX BHJIIB

320€3IEYEHb.
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BH3HaYaKTb

Hani

JJSZ

OTK ~—— KC3I1a H—

eneMeHTH T3,
113, 03.13

>

KoedimieHT
3HATHOCTI

EILUTHEATIOTh

MOXYTb MaTH

CTYIIHB
ABTOMATH3aMii

OTiIeHER
pIBHA

Pucynox 2.4 — Jliarpama «CyTHICTh-3B’ 130K Moieli iHpopMartiiiHoro cynpoBoay b1

crieriamizoBanoro [C

Ha pucynky 2.5 HaBejeHa natanoriyda mMojaensb iHbopmairiitHoro cynmpoBoay bII

cremiamizoBanoo IC, sika 103BOJIsi€ BiIOOpa3uTH 3B’SI3KM MDK ejeMeHtamu bBII Ta

eneMeHTamu crerianizoBanoi IC, a Takok aTpuOyTH KOXKHOT 3 BUIJICHUX CYTHOCTEH.



IIpouecu Eaementullponecy i BuvornToBIT
PK | mpouec_id int NOT NULL PK | eaevent_id int NOT NULL *? PK | aig_id int NOT NULL PK | suvorsbIl_id int NOT NULL
npouec_sassa char(50) NOT NULL FK1 | nponec_id int NOT NULL FK1| exement_id int NOT NULL FK1

exemeHT_Hassa char (200) NOT NULL

aia_Hassa char (200) NOT NULL

aia_id int NOT NULL

smvorubll_wassa char (200) NOT NULL
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: . mocuaansa char (200) NOT NULL
KC3ILT_samamsicTs
PK.FK1 | KC3IIT_id int NOT NULL Jani
MizcucremulC
PKFK2 | aani_id int NOT NULL H HPEN aani_id int NOT NULL )
PK | mizcucrema_id int NOT NULL
KC3ITT_sasamsicTs double N FK1| aia_id int NOT NULL po—1—
Fx | cTymEs asromatmsanii_id int NOT NULL FK1| smtoraCIC_id int NOT NULL BuntorunToCIC
KC3! 1 ) har (200) NOT NULL
i ami_massa char (200) NOT NULL miacacEes oer: cher (200) PK | savornCIC_id int NOT NULL P—
PK | KC3IIA_id int NOT NULL ’ N
FK1| mizcmcrena_id int NOT NULL
FKI | gami_sazmusicts double NOT NULL Syaxuiilii
KC3IIT_nassa char(50) NOT NULL @yuruiilC FK1| ¢yrruiz_id int NOT NULL
KC3IIT_gasrirame snavenna doble NOT NULL ol [iiiin ivwenmemmssinnae i - PK | gymxuis_id int NOT NULL 5 rmiornCIC_omme char (200) NOT NUL
KC3ITT_saxmmsicts_nopM double NOT NULL PK.FK2 isi_id int NOT NULL H J
FK1 [ smeornCIC_id int NOT NULL emvoruCIC_tom char (200) NOT NULL]
cTyninp asToMaTHZAIT ¢yrEnia_massa char (200) NOT NULL
PK | crynine asToMarnzamii_id int NOT NULL ¢yExnia_nassa char (200) NOT NULL
Crynine asToMarmsanii_sassa char (200) NOT NULL OTK nani
Tlo. PisHsAsTOMaTH3aLIT L — = — Texniuni3acodulC
e 2 T e PK | zani_id int NOT NULL
~—§ PK,FKI1 | aani_id int NOT NULL R L. e
_ PK | OTK id int NOT NULI PK | Texniuni3acofn_id int NOT NULL ~
PK.FK2 | crymine asToMarhzauii_id i e
- FK1| smeoraCIC_id int NOT NULL
cost double
Kopuerysaui » = TexHiuHI3aco0H_Hassa char (200) NOT NULL
OTK®yHxuii
PK | Kopucrysay_id int NOT NULL 3
= PK | OTK®yuxuii_id
Kopuctysau_nassa char (200) NOT NULL .
“N—————4FK1 | ¢ymrnia_id int NOT NULL
OTK .
FK1| OTK_id int NOT NULL OTKTexniuni3acodu
PK | OTKE_id int NOT NULI
- PK | OTKTexniuni3acosn_id
FK1 Tysaa_id int NOT NULL
Kopnoryser FK1 | texnizmi3acodn_id int NOT NULL
OTK_=nasga char (200) NOT NULL p o
= FK1| OTK_id int NOT NULL

Pucynok 2.5 — Moaens indopmartiitnoro cynposoay bII cnenianizoanoro IC
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2.3 Meton BuU3HAYEHHS CTYNEHS aBTOMAaTH3allli OpraHi3aliiHO-TeXHIYHUX

KOMITOHEHTIB CIelliani30BaHuX iH(QOpMaLIifHUX CHCTEM

Indopmamiitauit cynposia BII cnemianizopanoro IC nepeadavae BU3HaUYCHHS JTaHUX
JUTsI BBEICHHS Ta 00poOkm criertianizoBanoro IC, siki B pi3Hik mipi BrumBatoTh Ha KC3IT/]
crieniaiizoBaHoro TmianpueMctBa. [Hdopmamiitnuii  cynposin BII  croerianizoBaHoro
MIITPUEMCTBA HE BUKIIIOYAE BIUTMBY JIFOACHKOTO (haKTOPY MEPCOHATY HAa JOCTOBIPHICTb,
CBOEYACHICTh Ta TOBHOTY BBEACHHS JlaHUX. BriuuB moAckkoro (akTopy Ha
cnemianizoBany IC Moxke OyTH BHU3HAUEHO CTYINEHEM BIUTUBY MOMUIIOK TEpCOHATy Ha
JIOCTOBIPHICTh BBEJICHHS TaHUX 10 crienianizoBanoi IC.

3aranom iHQopMamiitauii  cynposin  BII  cmemianmizoBaHoro - miANpHUEMCTBA
MPUIYCKAIOTh BBEICHHS JAaHWX, [0 MICTUTh SK aBTOMAaTUYHE BBEACHHS JaHUX 3
uu(ppoBUX MPUCTPOIB, TaK 1 Py4dHI omeparii HepcoHany. 3HWKEHHS OOCATy PYyYHHX
omepaniii 3a paxyHok aBroMatuzamii OTK mpusBoguTe 10 TMiABUINEHHS PiBHS
nocroBipHOcTi nanuxX. B [90] Oymo 3ampornoHOBaHO IIICTH CTYICHIB aBTOMAaTH3allil, sKi
JOLIUIBHO po3misiiatd 3 To4yku 30py 3abesnedeHHss OTK texuiuHumMu 3acobamu Ta
IIPOTPaMHHUM 3a0€3MEeYCHHSM.

Jlnst BupimeHHs 3anadi aHani3zy iHdopmaniiiHoro cynposoay BII minnpuemcTa Ta
(GyHKIIOHATBHOT  CTPYKTYypH IcHyrouoi cmeriamizoBanoi IC wa 0a3t  mozeni
iH(popmaniiiHoro cynposoay bII iHdopmaniiiHoO cucTeMOw y nucepTauiiiHii poOoTi
OyJsi0 po3pobsieHo MeTo ] BU3HaueHHs cTyneHs aBroMmaru3aiii OTK cnemiamizoBanux IC
[86]. Meton BusHauenns crymens aBtomatusaiii OTK cnemianizoBanux IC mo3Bosse
npeacTaBiiaTi 1Hpopmaliiaui cynposia bIl gexkommnosuuiero mgaHux 1HPOPMALIMHOTO
cynpoBoay bIl 3a mpunIunom posmnosiny iHGpopMaIliiHUX TPOIIECiB BBEICHHS Ta 00pOOKHU
manux Mk OTK cremamizosanoi IC.

Hwxue HaBeneHO eranu METOAYy BH3HaueHHS cryrneHs aBrtomatuzamii OTK
cnerianizoBanoi IC:

Eran 1. Busnagennst muoxxunu BIT: P=(py,....pj,...p1).

Eran 2. BusHa4yeHHs €I€MEHTIB Ul KO>KHOTrO 3 pj BII:
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{Il,...,lj,...,lj}ch

o djlyft el oL2P (2.21)
|
(I, lgf oL
Eran 3. Busnauenns HaGopy it 1uis KoxHoro | ji eJIEMEHTy pj MpoLecy:
{dh.....dk 0 L D
(dp,ndondgilico >D2L (2:22)

{dl,...,dk,...,dK}Ul cD

Eran 4. BusHaueHHs By3bKHX, KDUTHUHHKX J1ili enemenTiB BIT: D'cD,

ne D' — mHOoxuHa niki enementiB BII, mix yac BMKOHAaHHS SKHMX JONYIIEHA KPUTUYHA

KUIBKICTH ITIOMUJIOK.

Eramn 5. Busnauenns OTK, m1o 311iCHIOIOTE BUKOHAHHS 1M ejleMeHTIB bIl.

Etan 6. Busznauenns OTK, mio 3miiicHIOIOTH BHUKOHAHHS KPUTHYHHX Jiit D':

WP WP, ne WP' — muoxuna OTK, 3a 10OMOror0 IKMX BUKOHYIOTHCS KpUTHYHI ii D',

Etan /. ®opMyBaHHA NepeniKy BIANOBIAHMX (DYHKIIM Ta €IE€MEHTIB MPOTrPaMHOTO,

TeXHIYHOTO, 1HIMX BUIB 3a0e3neyeHHss OTK cnemianizosanoi IC:

{Feee Fnyseens i 1 VPL < Fi

(fofm PO Ry 2 Rs22is (2.23)

(F,eFme M VPR c R



75

(1,+SgrSE} L < Sig

(S1,SernSE} PO < Sjg > Sig 2s (2.24)

(51,1SgreSE} PR < Sjg

Etan 8. BusnauenHs HaOOpiB MaHWX, IO BBOJSATHCSA IIiJ] YaC BUKOHAHHS [iA

enemeHTiB bII Ha koxxHOMY OTK:

{dsl,...,dsh,...,dsH}lllll DS
(dsq,....dh . Ospy} i DS >DS=D  (229)

{dsl,...,dsh,...,dsH}QKUI DS

Etan 9. Busnauenns mis koxHoro HabOopy nmanux koxHoro OTK crymens

aBTOMAaTH3allil BBEICHHS. DS(D:{dsyl,...,dsyh,...,dsYH}wkiji .

BusnayeHHs1 CTyIneHs aBTOMAaTu3allii KOXKHOTO JTAHOTO 3/1ACHIOETHCS €KCIIEPTHUM
[UITXOM 32 HAaCTYIMHOIO MIKAJIOKO:

— 1 cryninb— pyuyHa oOpoOka iHpopmaiii,

— 2 CTyniHb— KOMII FOTEpH30BaHa 00poOKka iHGopmarii B TEKCTOBUX PeAaKTOpax
(mampukan, Microsoft Word), enektponnnx Tadauisx (Hanpukiazn, Microsoft Excel);

— 3 cryniHb— BBeleHHs naHux 3a gomomoror OTK 3 mocTymom g0 JOKaJIbHOI
Mepexi MpU BUKOPUCTaHHI crienianizoBaHoi [C;

— 4 cryninb— BBeneHHs naHux 3a gomomoror OTK 3 mocTymom g0 JOKaJIbHOI
Mepeki Ta JOCTyImOM JI0 3O0BHINIHIX 0a3 JgaHuX (CHCTEM) TpU BHUKOPUCTAHHI
cremianizosanoi IC;

— 5 cTyniHb— BBeleHHS naHux 3a gomnomororo OTK 0e3 moctymy mo mepexi 3

IMIKJTFIOYEHHSM anapaTHO1 YaCTUHU 00JIaIHaHHS TTPU BUKOPUCTAHHI crieniani3oBaHoi [C;
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— 6 cTymiHb— BBeleHHs naHuXx 3a gornomoror OTK 3 gocTymom 10 JIOKanbHOI Ta
30BHIIIHBOT MEPEeXi 3 MAKIIOUCHHAM armapaTHOI YacTUHU O0JIaJHAHHS TPU BUKOPUCTaHHI
creranizoanoi IC.
Kosken npoliec MiCTUTh B 001 pi3HY KUIBKICTh €J1eMeHTiB. Ko)keH eleMeHT MICTUTh
B co01 pi3Hy KinbKicTh Aii. KoxkHa nis MicTUTh B c001 pi3HY KUIbKICTh AaHux. KokHa
MiJICHCTEMa MICTUTh B COO1 Pi3HY KUIBKICTh (DYHKIIM Ta €JIEMEHTIB BIJIMOBIIHUX BHUJIIB
3a0e3MeyeHb.
ANTOPUTM 3aCTOCYBaHHS METOAY BHU3HAaueHHs cTyneHs abroMaruzanii OTK

crietianmi3zoBanoi IC HaBesieHo Ha puc. 2.6.

Q

BH3Ha4Ye HHA MHOKHHH BIT

;
BH3Ha9eHHA €1 MeHTIB 119 KOKHOTO
BII

L
BH3Ha4YeHHA HabOpy HiH 1711
KOKHOTO eIeMeHTy IIPOLecy

I
BuzHaveHHA OTK., mo 30iHCHIOIOTH
BHKOHAHHSA i el1eMeHTiB BIT

[

IlepeBipka HASBHOCTi KPHTHYHHX IiH
exeMeHTiB BII

/xp‘pmrm TaK )

Hi Busnagennsa OTK, mo 3aiHCHIOIOTh
BHKOHAHHA KPHTHYHHX JiH
|

@ OopMyBaHHA IePeTiKy BiTOBI THHX
¢yHKIi H Ta TeXHI9HEX 3ac06iB OTK

criemiamizoBanoi IC
I

BH3Ha49eHHS HAOOPIiB JAHHX. IO
BBOJUATHCS I1i ] 9aC BHKOHAHHS MiH
exemeHTiB BIT Ha koxxHOMY OTK
I
BH3Ha9eHHA 115 KOKHOTO HAGOpy
JaHHX KoxHOro OTK crynens
AaBTOMATH3AIli1 OTPHMAHHA

o

PucyHok 2.6 — Aroput™ 3aCTOCYBaHHS METOJly BU3HAYEHHSI CTYIICHS aBTOMAaTH3allli

OTK cremamizoBanux IC
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[lepen  mpoBeneHHSM  EKCIEPTHOTO  OIHIOBAHHS  €KCIIePTaMH  CTYICHS
aBTOMATHU3aIli BBEJCHHS JaHWX HEOOXITHO BU3HAYCHHS KOMIIETEHTHOCTI EKCIEpTIB 3a
JIOTIOMOTOI0 TIPUCBOIOBAHHS  BIIMOBIAHUX KOE(QILIEHTIB KOMIIETEHTHOCTI KOXKHOMY
EKCIIEPTY.

[Ticnst oTpuMaHHS pe3yNbTaTiB OIIHIOBAHHS 10 KOXXHOMY JIaHOMY BiJ BCIX
EKCIIEPTIB MPOBOJUTHCS PO3PAXyHOK TPYMOBUX OIIHOK 13 BpPaxXyBaHHSAM KOe(]IiIli€HTIB
KOMITETEHTHOCTI €KCIIePTIB.

['pynyroun mani 3a OTK 3 ypaxyBaHHSM CTyIEHs aBTOMAaTH3allii BBEJCHHS JaHUX
MOJKHa OTPHUMATH TicTOTpamy, sKa BiJoOpakae piBeHb CTYIEHIO aBTOMATH3allii KOXKHOTO

OTK B 3aJ1e:)KHOCTI BiJI TOTO, sIKi JJaHI BBOJATHCS Ha BianosigHoMy OTK (puc2.7).

Crynisp
aBTOMaTII3alii
A

|
|
|

6 JOCATHYTO

|

|

|
| BE==

|

|
|
|
|
|

HE JOCATHYTO

SEESSSES

e e e
SESSSSSSSSSSSSESSSSsSsst

SESSSSSSSSSSSSES

EESS========
gsss======usl
gSSsSsssssss

|
i

Ll Ll » OTK
OTK1 OTK2 OTK3 OTK4 OTK5 OTK6 OTK7 OTKS8 OTK9 OTK10 OTK11 OTK12 OTK13

Pucynok 2.7 — I'ictorpama ctyneniB apromatusanii OTK cnemianizoBanoi IC

TakuM yuHOM, 3alPONOHOBAHMN METOJ BU3HA4deHHs cTyrneHs aBToMartu3auii OTK
cnemianizoBanoi IC ngo3Bonsie Bumimtu Ti kputhudi 1ii BII, ski moTpeOyroTh
HapoIIyBaHHS aBTOMAaTH3alli B Mepuly 4epry TakKUM YUHOM, 1100 MIJBUILUTU CTYIIHb

aBTOMATHU3aIlli BBEJCHHS MAHUX IIiJl YaC BUKOHAHHS IUX [, BU3HAYATH CTYIEHb
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aBTOMaTHu3amii BBeJeHHS aaHux 3rpynoBaHux 3a OTK 3 ypaxyBaHHsAM QYHKIIH Ta
eJeMeHTIB pi3Hux BuAiB 3a6e3nedyerHs OTK.

Meton BuszHaueHHs ctyneHs aBromatuzamii OTK cnemanizopanoi IC moxe Oytu
BUKOPHUCTAHO ISl aHaJli3y CTYNEHIB aBTOMAaTH3allii HaOopiB JaHuX creriainizoBaHoi 1C
abo BapiaHTIB TPOEKTHUX pIlIeHb peImKUHIpUHTY Bcix abo okpemux OTK

creranizosanoi IC.

24 Mopgens, mnoka3HUWKa (YHKIIIOHYBAaHHs CIHeEIiali30BaHOi 1H(pOpMaIlHHOI

CHUCTCMH

CrnemnianizoBani IC B 3a1eXHOCTI BiJl PYHKI[IOHATY Ta CKJIaJ0BHUX 1H(MOpMAIIIITHOTO,
OpraHi3aiiifHoro, ITporpaMHOro, TEXHIYHOTO Ta 1HIIMX BUJIIB 3a0€3ME€UEHHS Ha MPAKTHUII
1o pi3Homy BruBaroTh Ha KC3I1/] nmignpremcTBa, TOMY, 1110 NepeAdadatoTh pi3HY YaCTKY
pyYHUX ormepaiii BBeAeHHS gaHux 3a jgonomororo OTK, mo Bu3Hadae CTymiHb
aBTOMATH3aIlil BBEICHHS TaHUX i1 9ac iHpopmartiitHoro cymposoay bIT [91].

[linBuilleHHs CTymeHs aBTOMaTH3allii BBEICHHA JaHUX Ui 3a0e3MeUeHHS
MaKCUMaJIbHOI JOCTOBIPHOCTI BBEICHHS JaHUX Mia 4ac iHdopmariiiinoro cynposoay bIT
nianpuemMcTBa € 1HcTpyMeHToM mnokpameHHs KC3IIJ[ mignpuemctBa. [[oCTOBIpHICTB
JAHUX, BHU3HAYAETHCS TEXHIYHUMH XapaKTEPUCTHUKAMHU KOHTPOJIbHO-BUMIPIOBAIHHOL
anapaTypy, KOMIT IOTEPHOI TE€XHIKM Ta MPOrpPaMHUM 3a0e3MEUYEHHSIM, B 3aJI€KHOCTI Bij
SKUX MOXHa JU(EpEeHIIIoBaTH CTYNEHI aBTOMaTu3allli JaHux. BianoBiiHe MiABUIIECHHS
CTYIIEHsI aBTOMAaTH3allli JaHUX 03BOJISE 3HU3UTH WMOBIPHICTH MOMWJIOK MPU BBEICHHI
1H(popmaii nepconanom, mo cyrreBo niasuirye KC3I1/[ mianpuemcTsa.

3 ypaxyBaHHsSM HaBeneHO1 B [98] TaGnwuili BiAMOBIMHOCTI BUHUKHEHHS MTOMHUIIOK
BBEJICHHS JaHUX BiJ CTYNEHIO 3aBAaHTAKECHHS 3aJad PyYHUMH orepailiss chopMoBaHa
TaOJUIIS BIAMOBITHOCTI CEPEIHIX 3HAUCHb KOE(PIIIEHTY JOCTOBIPHOCTI BBEICHHS JaHUX JI0
cTyneHs aBromaruzaiii (ta0m.2.1). [Ins Bu3HAYEHHS JOCTOBIPHOCTI BBEICHHS IaHUX
BUIMIOBITHO IO TMOMEPEIHhO BHU3HAYEHUX CTYIMEHIB aBTOMAaTH3allli BBEJACHHS KOXKHOTO

naHoro 3a Tabur. 2.1 BU3Ha4YeHO KoedIIEHTH JOCTOBIPHOCTI BBEICHHS JaHUX.
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Tabmusa 2.1 — BianoBigHICTH CepenHIX 3Ha4YeHb KOE(QIIIEHTY JOCTOBIPHOCTI

BBCJICHHS JIJaHUX JI0 CTYNCHIO aBTOMATH3allli BBEJACHHS MAaHWX IMiJ 4ac 1H(OpMaIifHOTO

cymnposony bII.
CryneHb XapakTepucTuKa CTYMeHs aBTOMaTH3aIli1 CepenHe 3HaYCHHS
aBTOMATH Koe(iIieHTy
3ari JIOCTOBIPHOCTI
BBEJICHHS JTAHUX
1 pyuHa 00pobka iHpopmarrii 0,978
(97,8 %)
2 KOMIT I0Tepr30BaHa 00poOka indopmarrii B 0,980
TEKCTOBUX peaakTopax (Hampukian, Microsoft (98,0%)
Word), enekTpoHHUX TaOIUISIX (HAITPHUKIIA,
Microsoft Excel)
3 BBEJICHHS nanuXx 3a gonomororo OTK 3 0,985
JOCTYTIOM JIO JIOKQJTbHOI MEpesKi MpH (98,5%)
BUKOpHUCTaHHI crierianizoanoi [C
4 BBEJICHHS naHuXx 3a qonomororo OTK 3 0,988
JOCTYIIOM JIO JIOKaJIbHOT Mepeski Ta goctyrom o | (98,8 %)
30BHINIHIX 0a3 JaHUX (CUCTEM) MpHU
BUKOPHUCTaHHI crienianizoBaHoi [C
5 BBeJIeHHA nanux 3a nornomororo OTK 0e3 0,990
JOCTYITY JI0 MEpeXKi 3 miaKIroueHHIM anapataoi | (99,0%)
YaCTUHU OO0JIaJIHAHHS MPU BUKOPUCTAHHI
cnerianizoBanoi [C
6 BBeJICHHS naHuXx 3a qonomororo OTK 3 0,997
JOCTYIIOM JIO JIOKAJIbHOT Ta 30BHIIIHLOT Mepexi 3 | (99,7 %)
M1IKJITFOYSHHSM arapaTHOl YaCTUHU 00J1aTHaHHS
pyu BUKOpHCTaHHI crerianizoBanoi [C
Po3B’s3aHHsa Takoi 3aaadi moTpedye po3poOKy MaTeMaTWYHOI MOJENi TMOKa3HHUKa
¢dbyukiionyBanus  cnemianmizoanoi  IC, 1mo  [03BOJsi€  BU3HAYUTHU  MOKA3HUK

¢dbyHkionyBanHs crienianizoBaHoi IC 3 TOuku 30py BIUIMBY HasBHOCTI Ta JOCTOBIPHOCTI
naHux 1H(popMariitHoro cymnpoBoay bIl, mpu BigmoBimHOMY CTymeHI aBTOMaTH3aIlii
BBeieHHs nux ganux, Ha KC3I1/] mianpuemcTaa.

Jlst po3poOku Mozeni Mmoka3sHuka (GyHKIIIOHyBaHHS crienianizoBanoi IC Bu3Ha4eHO
BUXIJIHI TapamMeTpH moA0 PpyHKIioHyBaHHs crnienianizoBanoi [C 3 ypaxyBaHHSM iX BIUIUBY

Ha KC3IIJ[ mianpuemcTBa. J[o BUXITHUX MapaMeTpiB BIAHOCATHCS TaKI:
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— MHOXHHa BUMOT Ta AaHuX iHdopmaiiiiHoro cynposony BII mianmpuemctsa, 1o
OMHCYIOTH MEPEJTiK BCIX BUMOT Ta JaHHUX A0 KOXKHOI ckianoBoi BIT mianpuemctna;

— MHOJKHMHA OIIHOK III0J0 BUKOHAHHSI BUMOT Ta HasBHOCTI JJaHUX 1H(opMaIiiHoro
cynpopoay BII, 1m0 Bu3HaA4arOTh JIOCTOBIPHICTH JaHHUX 1H(opMaliiHoro cymnporoay BII
crerianizosanoro 1C;

— MHOXKHMHA BaroBUX KOE(IIIEHTIB, IO Ja€ MOXJIMBICTh OIIHUTH 3HAYUMICTH
KC3I1J] mignpuemcTBa, BaxknauBicTh AaHux BigHocHo KC3IIJ| miampuemcTBa, CTymiHb
aBTOMAaTH3allll BBEJICHHS BIAMOBIIHUX JaHUX, IOCTOBIPHICTh OTPUMAHHS JaHUX.

HeoOxiaHO:

— Ha MIJACTaBl MHOXHWHU BUMOI Ta JaHuX I1HQopMauiiHoro cynpoBoay bIl
MIIIPUEMCTBA BU3HAYUTH YCl €JIEMEHTH MHOXKHUH OIIHOK IOJI0 BUKOHAHHS BHMOT Ta
HAasBHOCTI JaHUX 1H(popMaiitHoro cynposoay bII;

— copMyBatu nokazHUK (PYHKIIOHYBaHHs cremianizoBaHoi [C s oiiHIOBaHHS
JIOCTOBIPHOCTI BBENIEHHA JaHuX iHpopmarliiiitnoro cymnpoBoay bIl, BmiuBy naHux Ha
BignoBigaui KC3I1/I;

— chopmyBaTH MaTeMaTUYHY MOJIEJb MOKa3HUKa (QYHKIIOHYBAHHS CIIeI1a1130BaHOi
IC nns BUKOHAaHHS PO3PaxXyHKIB IIOAO OIIIHIOBAHHS JOCTOBIPHOCTI BBEIACHHS JIaHHUX
iH(popmariiinoro cynposoay bII;

— TIPOBECTHU EKCIIEPHMEHTAJIbHE OIiHIOBaHHS e(eKTUBHOCTI creriaiizoBanoi IC 13
3aCTOCYBaHHSAM MAaTeMaTHUYHOI MOJIEJI MOKa3HUKa (PyHKIIOHYBaHHS crerian3oBaHoi [C.

3 METO MNPUUWHATTS pIIEHHS 100 HEOOXIJHOCTI PEIHXUHIPUHTY I1CHYIOYOI
crnerianizoBanoi [C mMponoHyeThCs BUKOPUCTAHHS MOJEINI TMOKa3HUKA (YHKIIOHYBaHHS
crietianizoBanoi [C, sika 103BoJIsie BU3HAYATH SIK YACTKOBI TakK 1 y3arajJbHEHUHN MOKa3HUKU
¢dbynkuionyBanusa cnemiamizoBanoi [IC 3 xopemsmiero Ha KC3IIJ migmpuemcTBa Ta
BU3HAUUTU CKJIal0B1 iH(DopMaliitHoro cynpoBoay bII, 1o motpelyroTh nepuro4eproBoro
HapOIIyBaHHS CTYICHS aBTOMAaTH3aIli1 BBEICHHS JaHUX.

OCHOBOIO AJIs1 pO3pOOKK MOJENl MOKa3HUKa (PYHKIIOHYBaHHA cremianizoBanoi 1C
Moxe Oyt wmonens iHdopmaliiHoro cymnpoBoay bII cnemiamizoBanoro IC, ska
3anpornoHoBana B [87] 1 mo3Boasie omumcaru iHpopmamnidnauii cymposin BII, Buznauatu

ckianoBi BIT ta 38 sa3ku Mk enemedramu bI1 ta cnemanizosanoi IC.
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Ha puc. 2.8 naBenena crpykrypa indopmariiiinoro cynporoay bIl, 3 ypaxyBanasm

BIUTUBY JOCTOBIpHOCTI BBeAeHHs nannx Ha KC3I1J] cnerianizoBaHOro MiANMPUEMCTBA.

Pucynok 2.8 — Ctpykrypa iHpopmaniiinoro cynposoay bl 3 ypaxyBaHHsSM BIUIMBY

noctoBipHOCTI BBeaeHHs nanux Ha KC3I1J] crerianizoBaHOro miAnpreMCTBA.

JlocToBipHICTh BBEJIEHHs NaHuUX 1H(opMaliiHoro cynposoay BII Ge3nocepentbo
BmBaroTh Ha KC3IIJ[ mianpueMcTBa, BiACYTHICTH JaHUX a00 OTpPUMAaHHS MaHHUX 3
HU3BKOIO JIOCTOBIPHICTIO MOXYTh IPHU3BECTH 10 CEPHO3HUX TOPYIICHb HOPMATHBHUX

BuMor 10 BIT ta moripmenns KC3II mianpuemctra [93]. 3 Touku 30py iH(OpMaLIHHOTO
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cynpoBoay mnokpamieHHsi ¢aktuunux 3HaueHb KC3II/] creuianizoBaHoro mianpueMcTBa
3a0€3Meuy€eThCS MIJISTXOM TBUINEHHS TOCTOBIPHOCTI BBEICHHS JAaHWX HA BIIMOBITHUX
ckinanoBux bII.

Jnst po3paxyHKy mMoOKa3HHMKa (YHKIIOHYBaHHsS crerianizoBaHoi IC HeoamiHHO
saimydeHHs ekcrepTiB [99]. ExcriepTHe omiHroBaHHS crierianizoBadoi IC mignpuemMcTBa
BKJIIOYA€E: ayauT po3poOHMKa cremianizoBanoi [C; BHU3HA4YeHHS BHUMOI KOPHCTYyBaua,
(GYHKIIOHATBHUX BUMOT, BHUMOT JO TEXHIYHOTO Ta MPOrpPaMHOTO 3a0e3rneyeHHs
cremiams3oBanoi IC 3a pgomomororo wmozem iHdopmaliiHoro cymnposoay  bII
crnenianizopanoto IC [87]; Bu3HAuUCHHS BUTpAT HAa PEIHXHHIPUHT cremiaiizoBanoi 1C;
OLIIHIOBAHHS PU3HUKIB.

Ayaut abo aHKeTyBaHHS po3poOHUKa/mocTavaibHuKa crerianizoBanoi IC no3Bossie
BU3HAUUTU 1H(OpMAILIiI0O TIPO pO3pOOHUKA/TIOCTaYaIbHUKA 3 MUTaHb HMoro kBamidikaiii,
3pYYHOCTI BUKOPUCTAHHS, CYIPOBOY, peiHKUHIpUHTY cremianizoBanoi IC [73].

VYeci Bumoru (HOpMaTUBHI BHUMOTH) MOXYThb OyTu cropoektoBani Ha OTK
cnemianizoBanoi IC. 3a monomoror koxxHoro OTK BHUKOHYIOTBCS MEBHI (DYHKIIIOHAJIBHI
Jii, B SIKOCTI BHUKOHAHHS SIKMX 3aJ€XKHTh, Y KIHIIEBOMY pPaxXyHKY, ITOKa3HUK
¢dbyHKI10HYBaHHA crienianizoBanoi [C.

CnemiamizoBana IC wmae 3abe3neunt Ha KoxkHoMy OTK moOBHUI KOHTpOJIb
MPaBWJIBHOCTI BUKOHAHHSA Tiei uM 1HmOI Aii enementy bII, a, sk Hacmigok, Martu
MO>KJIUBICTh OTPUMYBATH HEOOXIJHI J1aHl Ta (OpMyBaTh MOTPIOHI YNPaBIIAIOYl BIUIUBH.
Po6ota xoxknoro OTK cneuianizoBanoi IC 3aramom BIUIMBaEe Ha KIHLIEBUH pe3ysbTar. A
KpIM TOTO, ICHY€ pealibHa BIAMOBIAHICTh MOXKIMBOCTEH cremianizoBaHoi IC BuMoram
300py/Buaaul indopmanii OTK.

KC3IIJ[ cmemiamizoBaHOTO  MiANPUEMCTBA  (OPMYIOThCS  €KCIIEpTaMU  Ha
3aKOHOJAaBUYOMY PIBHI BY3bKO-CIEI1aJII30BAHOI TaIy3W ISUIBHOCTI, IO SIKOTO HaJEKHUTh
creniagizoBaHe MiANPUEMCTBO, BPaXOBYIOUM HOPMATHMBHY 0a3y pErJIaMEHTIB L€l raiy3u

TISJTBHOCTI.
Koxen 3 Buznauenux KC3IIJl mignmpuemcrBa indg Ma€ BIAMOBIIHUM KOEDIIIEHT

3HAYHOCTI T, B 3aJIEKHOCTI BiJ CTYNEHIO CEPHO3HOCTI HETaTUBHUX HACHIIKIB s

CYCIIUJIBCTBA Ta MOXK€ OYTHM BU3HAUYCHMI €KCTIEPTHUM IUIIXOM Ha 3aKOHOJABUOMY DPiBHI
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BY3bKO-CITE1aII30BaHOl Taty3u JisibHOCTI. Cyma koedimieHTiB 3HauyHOCTI Beix KC3IT]]

HiANPUEMCTBA TOPIBHIOE 1:

E
T=2%1g=1 (2.26)
e=1

ne T — muoxuHa koedimienTiB 3Haunocti KC3IT/T;

Te — KoedinieHt 3Ha4ynocTi € -ro KC3II,.
. . . .o kij-
BinmnosinHo, mis KOXHOro HaGopy gaHux iHpopmauiitHoro cymposoxy dSp

CKCIIepTaMHu MOXe OyTH BH3HA4E€HO KOE(IIIEHT JOCTOBIPHOCTI BBEIEHHA JaHUX Op Ui g

3QJIKHOCTI BIiJ CTYIEHS aBTOMAaTH3allli BBEJCHHS BIJIMOBIIHOTO JAHOTO — 3aBaHTAKEHHS

3ajad pydHHMH omepauismu (Tabm. 2.2). V Bumaaky koaum pani dsp i BincyrHi,

Ki ji
onh 1 =0.
MHox1Ha Koe]illl€HTIB JOCTOBIPHOCTI BBEJICHHS JaHUX MOXKE OyTH Mpe/icTaBiIcHa

HACTYIITHUM YHHOM!

(2.27)

ne ® — MHOXHHA KOE(]IIIEHTIB, III0 BUBHAYAIOTh JOCTOBIPHICTh BBEICHHS JaHUX;

Oh — KoedIIiEHT JOCTOBIPHOCTI OTPUMaHHA AaHUX dSh kiji :
B Tabaumi 2.2 HaBeieHa MaTpPHII BiIIMOBIIHOCTI KOS(MIIIEHTIB TOCTOBIPHOCTI
BBEJ/ICHHS IaHUX NIEBHUM JJAHUM 1H()OPMAIIHHOTO CyPOBOAY.
B saxocTi ekcnepTiB BUCTyHaroTh (DaxiBill BIIULY YHpaBIiHHA Ta 3a0€3MEUEHHS
SIKOCT1 CITCIiaTi30BaHOTO IMIIIPHUEMCTBA 3 IOBHOBAXECHHSIMH IIPOBEACHHS Baiifalii Ta

Bepudikanii creuianizoBanoi IC, mo pyHKIIOHY€e Ha CHeliaai30BaHOMY MiANPUEMCTBI.
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Ta6nus 2.2 — KoedirieHTr T0CTOBIPHOCTI JIJIsl TaHUX 1HGOPMAIIMHOTO CYIIPOBOTY

BII.
JlaHi, 110 BBEICHI i Koeditientn
9yac BUKOHAHHS IIEBHOI | JOCTOBIPHOCTI BBEICHHS
nii enementy bII TAHUX
1 1
1 1
dss 111 0, 114
Ki;. Kii.
dsp Vi on i
Kii. Kii.
dspy Ui O i
K K

Po3paxynok mnoka3Huka (yHKIIOHYBaHHS —cremianizoBaHoi IC  HeoOXimHO
MPOBOJIUTH 3 YpaxXyBaHHSM BIUIMBY HasBHOCTI a00 BIJICYTHOCTI TIEBHUX JaHHUX
1H(OpMaIIHOTO CYNpPOBOAY MPU BUKOHAHHI A pi3HMX eyieMeHTiB pi3HuX bII Ha

(axTuuni 3HaUeHHA KOxxHOro 3 BusHaueHnx KC3IIJI migmpuemcrtsa iNdg. Bignosigno,
Kii: . : :
IJIE KOXKHOIO JaHoro dsp Ui i3 Muosxkuan DS BusHauaeThcs OlHapHa OIlIHKA BILJIUBY
) Ki i . . .
impgy ! wa KC3IIJ] nianpuemcTBa indg, sxa npuiimae 3Hauenns 1, y Bumaaky, Kojau
: kij' . . .
nani dsp ! BrumBarore Ha (aktuuni 3HadeHHs KC3IIJ mixnpuemcrsa |nd8 Ta

. Kiis : -
3Ha4yeHHsA 0 y BUIIaAKy, KOIM JaHi dsp Ui ne BrumBarots Ha KC3I1/ mianpuemcTBa Indg.
[lpuknan OiHapHOi OILIHKMA BIUIMBY JaHuX 1H(opmaniiiHoro cympoBony Ha KC3II

CHeI1aJII30BaHOT0 MiANPUEMCTBA HaBEIEHO y Tabu. 2.3.
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Tabmuusa 2.3 — Ilpuxnan OiHapHOi OIIHKK BIUIMBY JaHUX 1H(OpMaliitHOTO

cynposoay Ha KC3II/] cienianizoBaHOTro miAMPHEMCTBA.

indy |indo |... |indg |... |indg
1 1 1 .ol o1
1
ds, 114 1 1 1 0
dshkiji 1 0 0 0
dSHkiji 1 1 0 0
K
dspy N 0 1 1 1

MHoxunHa OiHapHHUX OIIHOK BIUIMBY gaHuX Ha € - tui KC3IIJ cnemianizoBaHoro

HiAIPUEMCTBA MOXKE OyTH MPEACTABICHO HACTYITHUM YHHOM:
i ki
IMP; = {impgp} Ui, (2.28)

ne IMP; — MHOkMHaA OlHApHUX OLIHOK BIUIMBY JaHMX, OTPMMAHUX IpU 1HGOPMaLITHOMY

cynpoBoai bIl Ha € - tuit KC3I1/] nianpuemcTna,

: Kiji. . : Kii: :
IMPgh Ui OlHapHa OLIHKA BILIMBY JaHUX dSh Ui na & -tuit KC3IJ] mignpremcrsa.
MHuoxuHa OiHapHHMX OLIHOK BIUMBY Aanux Ha Bci KC3IIJ migmpuemcTBa MOXe

OyTH NIPEACTABICHO HACTYITHUM YUHOM:

E
IMP = IMP;, (2.29)

e=1

ne IMP — MHOXWHaA OGiHAPHUX OIIHOK BIUIMBY JAHWUX, OTPUMAaHUX MpH 1HGOpMaIiitHOMY

cynpoBoi bIT na KC3I1J] mianmpuemcTaa.
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k.._ . .
st KOXKHOro JaHoro dsp 'Jl, mo BrumBae Ha KC3IIJ mianpuemcrBa |nd8

k. . 11-
(im i =1) ekcriepTaMy BU3HAYAETHCS BIIMOBIIHUI KOe(Dilli€HT BaXIJIMBOCTI [3 Ui
Peh P eh -

. k.._
Jlnin namnx, wo we BumBaoth Ha KC3IIJ migmpumemcrsa iNdg (impgh i =0),

KOe(ILIEHT BaXXIMBOCTI P¢h i =0 . Taxum wnHOM MOKE Oyt chopmoBaHa TabIHUII,

o BigoOpakae BIUIMB JaHUX 1H(opmaliiiHoro cynpoBoay Ha KC3IIJ crnerianizoBaHOro
MIATPUEMCTBA 13 3a3HAYCHHSIM KOE(DIIMIEHTY BaXIMBOCTI AaHuX. [Ipukman BimoOpakeHHS
BIUTMBY AaHUX iH(popMamiiiHoro cynpoBoay Ha KC3IIJ[ cneuwianizoBaHoro mianpueMcTBa

13 3a3HaYEHHSIM KOe(IIIEHTY BaXKJIMBOCTI JAHUX MPEACTABICHO B Ta0I. 2.4:

Tabmuus 2.4 — [puknaa BBy AaHux iHGopmaiiiitHoro cynpoBoay Ha KC3IT/]

CIEI1aJI30BaHOr0 MiIMPUEMCTBA 13 3a3HAYEHHAM KOE(IIIEHTY BaXKJIMBOCTI JaHUX

indq indp ... | indg indg
ey 11 1y 11 g 14 7 pg Brr -4
g™ gt |yt ey 4. ]
d;hkiji Blh i 0 0 |0
dsp | Kl | K ’ ’
oy’ V) d Bopy M e B!

KoedimienTn BaxXJIMBOCTI JaHUX TOTPEOYIOTH MPOBEICHHS HOpMaTi3allii.

Kii.
Hopmaizamia koedimieHTa BaxIMBOCTI Pgch i MPOBOJIUTHCS 32 HACTYITHOIO

dhopmyiioro:
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K
.. J;
N k'Ji B, Ji
Bsh _ . ki.
IR S T B T (2.30)
'21 DIEEDY X PBep ™
i=1i _q, 0J _
J =k =1 i _1
_ .. K
IS I B
mpu Y Y Yy By =l
=i 2 i K
F=4i —1n i =1
e ﬁgh i HOPMOBaHUM KOE(QILIEHT BaXJIMBOCTI JTaHUX dshkiji € -toro KC3IIJI

I IMPUEMCTBA;

Beh Il — Koe(DIIIEHT BaXKJIMBOCTI JaHUX dshkiji ¢ -roro KC3IIJl mianpuemMcTBa.
CyMa HOpMalli30BaHUX KOE(QILIEHTIB BAXXJIMBOCTI JAHUX JUISI KOXKHOTO € -TOTO
KC3II/] criemianizoBaHOTO MiANPUEMCTBA TOPIBHIOE 1.
Takum 4YWHOM 3  ypaxyBaHHSM  BHINE3a3HAYCHOTO  MOJEIh  IOKa3HHKA

(GbyHKL10HYBaHHA crienianizoBaHoi IC Mae HACTYNTHUIA BUTTISA;

B gt ki g Kiji » Kiji - Kiji
=Yy ¥ 5 % Pen i op Uiimpgy, i (2.31)

ne € —nopankosuit Homep KC3II/ € = 1_E X

T — KoedinieHt 3HauHOCTI € -ro KC3IL/;
iji .. . . Ki i -
Oh — Koe(ILIEHT JOCTOBIPHOCTI OTPUMaHHA AaHUX dsp ! ;

: Kiji . . Kii;
IMP¢h Ui — OlHapHa OLIHKA BILIMBY JaHUX dSh i wa & -tuit KC3IIT;
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5. K

— HOPMOBaHMH KOe(iLI€HT Ba)XIMBOCTI JTaHUX dSh Ui gizHocHO &-Toro

KC3IT.
Ha puc. 2.9 HaBemeHO MOCHIAOBHICTh KPOKIB 3aCTOCYBAaHHS MOJENI IMOKa3HHUKA

¢dbyHKU10HYBaHHA crienianizoBaHoi [C y BUMIISIL alrOpUTMY.

Q

’ BH3HaveHHA, yTo49HeHHA BII ‘
I
BH3Ha4YeHHS,
YTOYHEHHS e1eMeHTiB 11 KOKHOTO 3
BIT
I
Bu3Ha4YeHH,
YTOYHEHHS Il U1 KOXKHOTO 3
eleMeHTa

JlaHi 0671iKyIOTBCS IIi 1 Jac
{ndopmaniiHoro cymposoxy BII2

TIpHCBOEHHA KoedilieHTy
JIOCTOBi PHOCTI IIpHCBOEHHA KoedillieHTy
JAHHX B 3a71€/KHOCTI BiJl CTYIICHIO JIOCTOBI PHOCTi OTPHMAHHS JaHHX 0
aBTOMATH3ALli{ KOJKHOTO JaHOTO i
[ .

JlaHi BILTHBAIOTh

TaK Ha BimmoBi maHi KC3IIT?

BiHapHa OIiHKA BILTHBY JAHHX BiHapHa OIliHKA BILTHBY JAHHX Ha
Ha BimoBi mHHE KC3I1 =1 BiamoBimaHH KC3ILI =0

[ J
BH3Ha4eHHA Koe(illi€cHTy BaZKTHBOCTI
JAHOTO Bi THOCHO Bi mToBiaHOro KC3IL

[

HopMaizanist Koedilli€HTy BaKTHBOCTI
JAHOTO Bi THOCHO Bi moBiaHOro KC3IL

l

BH3HAYe HHA [IOKA3HHKA
(yHKII OHYBaHHA creliatizoBaHol IC,
IO BILTHBAE Ha BimmoBimHHH KC3II

»

Pucynok 2.9 — Anroputm 3acTocyBaHHS MOJIEN1 TOKa3HUKA (DYHKIIOHYBaHHS

croeriaimnzosanoi [C

B nopanbimioMy monens nokasHuka (yHKIIOHyBaHHs crerianizoBaHoi IC moxe
OyTH BHUKOpHCTaHa TPH OI[IHIOBaHHI BaplaHTIB MPOEKTHUX PIMICHb PEIHKUHIPUHTY

cnemianizoBanoi IC, g BU3HAUEGHHS TaKOrO BapiaHTa TPOEKTHOTO  PIllIEHHS
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peimkuHIpuHTY cnemianizopaHoi IC, saxuii 3abe3nedarh MaKCUMaJbHUM TMOKA3HUK
¢dbynkionyBanns crenianizoBanoi IC, mo kopemoe 3 KC3IIJ[ mianpuemcTBa, y BUTIAI

HACTYITHOI ILJILOBOI (PYHKITIT:

FI - max, (2.32)

Jlis  KOXXKHOTO BapiaHTa TMPOEKTHOTO PIMICHHA pEIHXHUHIPUHTY MOXe OyTu
pO3paxoBaHO TOKa3HHWK (yHKIIOHyBaHHs cremiamizoBanoi IC 3a Bupazom (2.31) 1

BHU3HA4YCHO BapiaHT ITPOEKTHOTO piHIGHHiI 3 MaKCHMMaJIbHUM 3HAYCHHAM LbOI'O IIOKa3HHKA.

2.5 BUCHOBKH /10 APYTroro po3aiity

Po3pob6neno moaens iHdopMmariitHoro cynpooay BII cnemianizoBanoro IC, sika 3a
JIOTIOMOT'OI0  TEOPETUKO-MHOXKMHHOTO MIAXOAY J03BoJisie omucatd ejaemeHtd BII Tta
crietianizoBanoi IC, a TakoX BIIHOCUHM M1 HUMH. JlaHa MOJI€NIb € OKPEMUM BHUIIAIKOM
JATaJOT1YHOI MOJIE1 JUIsl OMKCY JIAaHWX Ta JIOTIYHMX 3B’sA3KiB MK HUMH i BII By3bko-
CHeIiai30BaHol MPEAMETHOI Taily3u MJisSUIbHOCTI, €(QEKTUBHICTh MISUTBHOCTI  SIKOT
omiaOeThes KC3IT/I.

Po3pobneno meron BuzHaueHHs crymnens aBromatusanii OTK cnemiamizoBanoi IC,
AKUW J03BOJISIE HA MEPEANpOEKTHIM cTaali aBToMaTtu3auli abo mnpu MPOBEIAEHHI
PEIHXUHIPUHTY ICHYIOUO1 creuiainizoBaHoi [C mpoBoauTH aHali3 MPEAMETHOI rainys3u 3
MEeTOI0 BU3HaueHHs ckiany Ta ctpyktypu OTK 3 ypaxyBaHHSIM CTyneHIO aBTOMaTH3allii
OTpUMaHHsI AaHuUX 3a gonomororo koxkHoro OTK, a takox BusHaueHHs OTK, mio
3a0e3Meuyt0Th BAKOHAHHS KPUTUYHUX JTIH.

Po3pobneno  Momens,  mokasHuka — (PyHKIIOHYBaHHs — crerianizoBaHoi  IC,
BUKOPUCTAaHHA $IKO1 J03BOJii€ BU3HauuTu Hupixu nokpameHHs KC3IIJ 3a paxyHok
MIIBUIIEHHS CTYIECHs aBTOMAaTu3allii 1HGOPMAIIITHOTO CYyMpOBOAY OKPEMHX CKJIAJOBHX
BII.

Mopnens mokasHuka (yHKIIOHYBaHHS crerianizoBanoi [IC mo3Bossie gocmiauTu

GbyHKIIOHANBHY MOBHOTY 1H(OpMartiiiHoro cynposoay bIl mianpuemcTBa 3 ypaxyBaHHSIM
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BIUIUBY JIOCTOBIPHOCTI BBEJICHHS JaHUX IIPH BIAMOBITHOMY CTYIEHI aBTOMAaTH3aIlli
iHpopMmariiinoro cynpoBoay bBIl na mokpamenns KC3IIJ ta 3abe3nedye BU3HAUCHHS
NpIOPUTETIB 3aJja4 aBTOMATHU3AIlll NMPU MPOBEJACHH1 PEIHKUHIPUHTY crerianizoBanux IC,
TIOCTIIOBHOCTI 1X BUPIIICHHS 3315l OTPUMAaHHS MaKCUMaJIbHOTO e(DeKTy.

MarematuyHa MoOJeNnb TOKa3HMKa (yHKIIOHyBaHHS cremianizoBaHoi [IC
po3po0sIeHO 3a pe3ynbTaTaMd aHalli3y Ta PO3KPUTTS MHOXHHM BHMOT Ta JaHUX
iHpopMariiiHoro cynpooay bIl mianmpuemcTBa, MHOXUHHU OIIIHOK BUKOHAHHS BHMOT Ta

HasBHOCTI AaHuX iHdopMariiHoro cynpoBoay bII, MHOXXMHM BaroBux KoeQiIi€HTIB.



91

3 PO3POBKA METOY BUBOPY BAPIAHTA ITPOEKTHOI'O PIIIIEHHA
PEITHXKEHIPIHI'Y CHIEIIAJII3OBAHUX THOOPMAIIMHAUX CUCTEM

3.1 Kpurepiii BuOOpy OprasizamiiiHO-TEXHIYHOI CTPYKTYpH CHEIliali30BaHOl

1H(opMaIIiitHOT cucTeMu

CrnemianmizoBana [C mianpueMcTBa Mae 3abe3nedyBaTv OOJIIK Ta KOHTPOJIb
napameTpiB Ta (akTopis, 10 Oe3nocepenHbo BiuBaoTh Ha KC3II mianpuemcTBa, TOMy
IIpU MPOBEJIEHHI PEIHXUHIPUHTY crieniani3oBaHoi IC HeoOX1aHICTh 00MpaTH HalKpalle 3
MOXJIUBUX BaplaHTIB MPOEKTHUX pIlleHb MNOTpedye GOpMyBaHHS KPUTEPII0 BUOOPY
OpraHizaliifHO-TeXHIYHOI  CTpYKTypu  cnemiamizoBaHoi  IC. DyHKI[I0HYBaHHS
cnemianmizopanoi IC Mae BIANOBIOATH ICHYHOUMM  CTaHAapTaMm, crenuikamisiam,
pernameHTaMm mnposeneHHsi BII, HopMaTuBam mponeayp, MmpaBwiiaM Ta 3aKOHaM 3aXHCTY
iH(popMmalii, a TakKoX JOKYMEHTYBaHHS Ta MHPOTOKOJIOBAaHHA BHUKOHAHHS poOOIT,
BUKJIIOUATH BUHUKHEHHS NOMMJIOK IiJ 4yac BBEJCHHs JaHuX 10 creuianizoBaHoi 1C. B
CBOIO depry, edekTuBHICTh (yHKIIOHyBaHHs cremianizoBaHoi [C 3abe3nedyerbes
OpraHizallifHUMHM, TEXHIYHUMH, 1H(QOpMAUIHHMMU, MNPOrpaMHUMHU Ta  IHIIUMHU
MPOEKTHUMU PIMICHHSAMH TpU ii MOOYIOBI, IO BU3HAYAIOTH OPraHi3alliitHO-TEXHIYHY
ctpyktypy cuctemu — OTK crertianizoBanoi IC [100].

Kputepiii BuOOpy opranizaniiiHO-TE€XHIYHOI CTPYKTypu creniaiizoBanoi IC mae
XapaKTepU3yBaTH CTYIIHb JOCATHEHHS pe3yJbTarTy, a CaMe CBO€YaCHE OTPUMAaHHS MOBHOI
1 jgoctoBipHOi 1H(popMauii npu iHpopmaniiHomy cynpoBoai bBII mignmpuemcrBa —
MakKCUMaJbHUI  TMOKa3HWK  (yHKIIOHYBaHHA cremianmizoBanoi [IC. Harinenicts
OTPUMYBATH OIEPATUBHY, MOBHY Ta JOCTOBIpHY 1H(MOpPMAILI0 MPU3BOAUTH 10 MOIIYKY
ONTUMAJIbHUX BaplaHTIB MPOEKTHUX PillleHb 3 aBToMatu3anii bIl nuisaxom BOpoBaKEHHs
abo peimxuHIpUHTY creriainizoBanoi [C B Mexax BUIUICHHUX BHUTPATHUX PECypciB Ha
npoBeneHHs peimkunipunry IC.

BusHnadeHHsT ONTHMAaIbHOTO BapiaHTa MPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY

crnemnianizoBanoi IC nponoHyeTbes 31HCHIOBATH 3 YpaxXyBaHHSIM MOKa3HUKIB!



92

— BUTpaTH Ha iHdopMalliifHe, TmporpamMHe 3a0e3nedeHHs (po3poOKy Ta
BIOCKOHaJICHHS crerianizoBanoi IC);

— BHUTpPATH Ha TEXHIYHE 3a0e3rnedeHHs, HEoOXIiHE sl PO3pOOKH, BIOCKOHAJICHHS
cremianmi3osanoi 1C;

— BUTpATH Ha OpraHizaiiiiHe 3a0e3neyeHHs BOpOBaKeHHs crerfianizoanoi [C;

— TIOKa3HUK (PYHKIIIOHYBaHHs crerianizoBanoi IC, sk CKJ1alaeThCsl 3 MMOKa3HUKIB

¢dynkionyBanus koxxaoro OTK:

Q
FIVN =3 fl, /0, (3.1)
o=1

\'
fl, N : . .
ne @Y — nokasmuk QyHkuionyBamHs ® - ro OTK cmenianizosanoi IC mpm

3a0e3IeUYcHHI1 Y CTYIICHA aBTOMaTI/I3aHiI BBCACHHI JaHUX 3a JOIIOMOI'OIO IIBOI'O OTK.

[Ipu BU3HAYEHHI BUTPAT HA BOPOBAKEHHS a00 pEIHXUHIPUHT cremianizoBanoi 1C
€KCIIepTH TOBUHHI BPaXOBYBATH KaliTalbHI Ta €KCIUTyaTallliiH1 BUTPATH.

KamniTtanbHi BUTpaTH BKIIOYAIOTh B c€0€ BUTPATH Ha:

— npunbanHa  (po3pobOky)  cmemianmizoBanoi  IC  (BapTicTh  IPOrPamMHOIO
3a0e31eUueHHs);

— mpuabaHHA amapatHoOro 3abe3nedyeHHs (oOnaaHaHHS), HEOOXITHOTO s
¢dbyHKI1OHYBaHHSA crienianizoBaHoi 1C;

— CTBOpPEHHS (MOJEPHI3allii0) KOMII FOTEPHOI MEpPEexi;

— TEpPEHECEHHs J1aHuX;

— HaJlalTyBaHHs crerianizoBanoi IC;

— HABYaHHS MEPCOHANTY KEPYBAHHIO Ta KOPUCTYBaHHIO crieniaiizoBanoi IC;

— Bamjaiito cremiamizosanoi IC [88].

Excrutyaraiiiiini BUTpaT BKJIIOYaIOTh B ce0€ BUTPATH Ha:

— CymnpoBOKeHHsT  cnerianizoBanoi  [C  (ympaBiiHHS, — aJMIiHICTpYBaHHS,
MOJICpHI3aIlisi, OHOBJICHHS );

— TEXHIYHE 00CIIyTOBYBAaHHS KOMII IOTEPHOI MEPEXKI;

— TeXHIYHe 00CIyroByBaHHs 00JIaJHAHHS;
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— BUTpATHI MaTepianu (3ampaBka KapTpUIKIB, Mamip I IPYKy BUXIAHUX (popM,
TOIIIO);
— 3apo0ITHY IUIaTy TEpCOHaNy, B TOMY YHMCIl 110 Oyjae 3aiiMartucs
aJIMIHICTPpYBaHHSM Ta CYIPOBODKEHHM crierianizoBanoi IC [87], [94].
TakuM 4YMHOM, BHUTpPAaTH Ha peami3alilo BapiaHTa MPOEKTHOTO PIillICHHS
peimkuHIpUHTY cremianizoBanoi IC MoXHa MpeACcTaBUTH HACTYITHUM YHHOM:

Vn Vn

.V
¢ N =Cexp " +Ccap " (3.2)

\V; . . . . .
me €' — cymaphi BuUTpaTH Ha peai3alliio V; BapiaHTa MPOEKTHOTO pillICHHS
peIHXUHIpUHTY crenianizoBaHoi [C;
Vv ce . . . .
Cexp N — excrutyaTartiiiHi BUTpaTH Ha peaiialiio Vp BapiaHTa MPOEKTHOTO PilllCHHS
pEeIHXUHIPUHTY cnienianizoBaHoi [C;

Vv ) . ) . . .
Ccap n — KalllTaJIbH1 BUTPATH Ha pCan3aliro Vn BaplaHTa IIPOEKTHOI'O PIIICHH:A

peIHXUHIpUHTY crerianizoBaHoi [C;
Butpatn Ha peamzaiiio BapiaHTa MPOEKTHOTO PIIMIEHHS PEIHXXUHIPUHTY

cnemianmizopanoi IC y unumomMy CKIanalThCsl 3 BUTpaT Ha peami3aliio BapiaHTa

peimxuHipuHTy KokHOro OTK, 1110 mependayaroThesi B IbOMY BapiaHTi:

Q
=3 coy'M, (33)
o=1

e Cey N — gapricTh peanizamii Vi, BapiaHTa MPOEKTHOTO PilllEHHS PEIHKUHIPUHTY © - TO
OTK crnerianizoBanoi IC nmns 3a0e3mneueHHs Y CTYNEHs] aBTOMATH3aIlii OTPUMaHHS JTaHUX

3a gonomororo nporo OTK.
Butpatu Ha peamizalilo BapiaHTa MPOEKTHOTO PINIEHHS PEIHKUHIPUHTY

cnerianizoBanoi IC 0co0amBoO 1151 O10PKETHUX OpraHizalliil € 0OMEKXECHUMMU:
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c/N <Cjim (3.4)

ae Clim  — o6mexenns BUTPATHUX PECypCiB, MI0 BHAUICHI HA PEIHKUHIPUHT
crueriamizoBaunoi [C.

[Ipu BuOOp1 BapiaHTa MPOEKTHOTO PIMICHHS PEIHKUHIPUHTY crenianizoBaHoi IC
HEOOXITHO BpPAaxXOBYBaTH YMOBY, IO CyMapHI BUTpAaTH Ha peami3alilo BapiaHTa
peiHkuHipuHT crenianizoBaHoi [C He MOBUHHI MEpEeBUINYBAaTH OOMEXKEHHS BUTPATHUX
pecypciB, IO BUAUICHI Ha PEIHXUHIPUHT criemianizoBaHoi [C.

BapiaHT mpO€KTHOro pillIeHHs! peIHKUHIPUHTY crienianizoBaHoi IC He 000B’13K0BO
nepeadavae peimkuHIpuHr oapa3y Bcix OTK, BiAMOBIIHO BUTpATH Ha PEIHKUHIPUHT
OTK, nns sikux He Oyje MiABUIIYBATUCS CTYIiHb aBTOMATH3AaIlli BBEJICHHS TAaHUX B MEXax
BapiaHTa PEIHKUHIPUHTY crerianizoBanoi IC, mo po3risgaeTses, nepeadadarTh TUIBKU
eKCIUTyaTalliiiHi BUTpATH Ha 3a0€3MeUeHHs MOTOYHOIO CTYIEHS aBTOMAaTH3allli BBEJICHHS
TaHHX.

Ha ocHOBI (hyHKIIIOHATBEHO-BAPTICHOTO KPUTEPII0 PO3POOJICHO KpUTEpid BHUOOPY
OpraHizaliifHO-TeXHIYHOI CTPYKTypH cremnianizoBaHoi IC, ne B SIKOCTI epeKTy BUCTYIae
MOKa3HUK  (YHKIIOHYBAaHHS  BaplaHTa  MPOEKTHOIO  PIMIEHHS  PEIHKUHIPUHTY
crnerianizoBanoi IC, BapTicTh BUTpaT Ha peamizalliio BapiaHTa, MpU LLOMY Mae OyTH
CIIBCTaBJICHO 3 BCTAHOBJICHMM 3HAYEHHSM OOMEXEHb II0J0 BUTpPAT Ha peai3alliio
MPOEKTHOTO PillleHHs 3 peiHkuHIpuHTYy crnerianizoBanoi [C. TlokasHuk (QyHKIIIOHYBaHHS
cnenianizoBanoi IC ajis ONTUMAJbHOTO BapiaHTa MPOEKTHOTO PIMIEHHS PEIHXUHIPUHTY
Mae 3a0e3nevyBaTH MaKCHUMallbHE 3HAUEHHS Cepell IHIIMX albTEepPHATHUBHUX BaplaHTIB
MPOEKTHUX PIIIEHb PEIHKUHIPUHTY cremiami3oBanoi IC, mo mianmagarTh i YMOBH
0OMEKEeHHS BUTPATHUX PECYPCIB Ha peaizallilo BaplaHTa.

[Toxa3Huk (GyHKIIOHYBAaHHS BapiaHTa TMPOEKTHOTO PIIIEHHS PEIHXUHIPUHTY
cnemianizoBanoi IC ckmamaeTbcst 3 MOKa3HUKIB (yHKUIOHYBaHHS KoxkHoro OTK

cremanizosanoi IC:
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Q \Y)
FIVNn = > flgy (3.5)
o=1

Kputepiii BuOOpy opranizamifHO-TEXHIYHOI CTpYyKTypu cremianizoBaHoi IC mae

HaCTyrIHI/Iﬁ BUTJISA.

Y
v FI'N
FI'Pt=— 5 max, (3.6)
Vn
C
\'/ ‘o . .
i (] FI opt —  KpuUuTepiu BI/I6O OIITUMAJIBHOT' O BapilaHTa IIPOEKTHOIO 1IIICHHA
pUTEP Py p p p

pEeIHXUHIpUHTY crieniaiizoBanoi [C;

V . . .. .
FI'N — nokasumk dynkiionyBanus cremiamizoBanoi IC s BapiaHTa HPOEKTHOTO

pIICHHS] PEIHKUHIPUHTY crerianizoBaHoi [C;

cVn BUTpPATHI PECYPCH Ha peai3alliio BapiaHTa MPOEKTHOTO PIIICHHS PEIHXKUHIPUHTY
cnerrianizobanoi IC.

OnTuManbHUM BaplaHT MPOEKTHOTO PIMICHHS PEIHXUHIPUHTY crenianizoBaHoi [1C

MOXHa TPEJICTABUTH SK OJMH 3 MOXXIMBHUX ajJbTEpPHATUBHUX BapiaHTiB, (HopManbHO

MNPEACTABJIICHUX KOPTCIKOM:

Vopt :<V, F|,C,F1—)max>, (37)
ne V — MHOXHHA aJbTEPHATHBHUX BapiaHTIB MPOEKTHUX PIlllEHb PEIHXUHIPUHTY
cremianizosanoi IC;

C — MHOXHMHA BHTpaT, sKa MICTUTh B COOI BUTpaTH Ha peaizaiifo KOXXHOTO

IbTEPHATUBHOTO BapiaHTa MPOEKTHUX PILLIEHb PEIHKUHIPUHTY crienianizoBaHoi [C;
FI — MuOknHa TOKa3HUKIB QyHKIIOHYBaHHs creriaitizoBanoi IC, sika MiCTHTh B c00i
MOKa3HUK (DYHKIIOHYBaHHS creriianizoBanoi [C 111 KOKHOTO ajJbTepHATUBHOTO BapiaHTa

MPOEKTHUX PIIIEHb PEIHXUHIPUHTY cnerianizoBaHoi [C.
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[lpukman  dopMyBaHHS  BapiaHTa IPOEKTHOTO  PIIICHHS  PEIHXUHIPUHTY

crnemianizoBanoi IC HaBexeHo 3a goromororo Marpwiii (3.8):

V1 Q Vv QO v Q v
Y WPy L(WPI1Wp21 ... WPey) X Cay 1 Y flgy 1
=1 =1 =1

Vo Q Vv @) v 9 y
Y Wpgy 2 (WP WP21 - WPQ1) X Cay 2 > flgy 2
=1 o=1 o=1

V3 Q Vv Q v Q Vv
2 WPgy 3(WI011 Wp22 ... WpQy1) X Cgy 3 2 flyy 3 (3.8)
w=1 o=1 o=1

V4 Q Y Q Vv Q Vv
ZIprY 3 (Wp13Wps1 ... Wpey) ZICOJY 4 Zlﬂ(DY 4
= “ ~

VN Q Vv Q v Q y
> WPy N (Wp16 wWpig --- WpQG) 3 Cayy N D ﬂ(DY N
w=1 =1 o=1

Ha puc. 3.1 mna koxnoro OTK BapiaHTH NPOEKTHUX pPILIEHb PEIHXUHIPUHTY
no3HaveHi y urisiai Homepy OTK ta BinmoBigHOTO CTyINeHs aBTOMAaTHU3allii BBEICHHS

JTaHUX.

BapiaHT IPOEKTHOTO
PINIeHHA pelHKHHIPHHTY
crenianizosasoi [IC

wpl wp2 wp3

Pucynox 3.1 — ®opmyBanHs BapiaHTa IPOEKTHOTO PIIIICHHS PEIHKUHIPUHTY

creriami3oBanoi IC
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3anporoHOBaHUN  KpUTEpid  BUOOpPY  OpraHizalliiHO-TEXHIYHOT  CTPYKTYypH
crnemianizoBanoi IC Mae 3arajibHy TEOPETHYHY OCHOBY 3 METOAOJIOTi€I0 (YHKIIIOHAIBHO-
BapTICHOTO aHam3y 1 3a0e3medye BHUOIp TaKoro BapiaHTa IIPOEKTHOTO PIlIEHHS

pPEIKUHIpUHTY crernianizoBanoi [C, 11st skoro Kputepiil npuitMae MakCUMallbHe 3HaYSHHS.

3.2 ExcrepTHe OIliHIOBaHHA TIIpM BHOOpI BapiaHTa IIPOEKTHOTO PIIICHHS

PEIHXUHIPUHTY CHEIiani30BaHoil iHPOpMaIiiHOT CUCTEMU

KoeditieHTH BaXJIMBOCTI JaHUX, KOEQIMIEHTH JTOCTOBIPHOCTI BBEJCHHS JIaHMX,
koedimientn 3Haunocti KC3II/L, siki B moanbioMy BUKOPUCTOBYIOTBCS JIJISl pO3PAXYHKY
NOKa3HUWKAa (YHKIIOHYyBaHHS cnemiamizoBaHoi [C BH3HaualThCcs 3a JOMOMOIOIO
€KCIIEPTHOTO OIL[IHIOBaHHS.

Jns  Bu3HaueHHS (PAKTUYHUX 3HAYECHb KOE(DILIEHTIB BAXJIWBOCTI JIAHHX,
Koe(illieHTIB JOCTOBIPHOCTI BBEJAEHHS JaHux, KoedimieHTiB 3HauHocTi KC3II/]
BUKOPUCTOBYIOTBCA KIJIBKICHI NapaMeTpH 3a BU3HAYEHUMH ILIKaJaMU OLIHIOBaHHsA. [[ns
BU3HAYCHHS (DAKTUYHUX 3HAYEHb KOE(QIIIEHTIB BAXJIMBOCTI KOXHOTO JAHOTO BIJIHOCHO
koxkHoro KC3IIJ[ BUKOpHCTOBYETHCS HOpMalli30BaHa IIIKaja OIIHOK BaXKJIMBOCTI JaHUX
BiHOCHO KoxkHOro KC3IIJI, 3anponoHoBaHa B MOJ€Nl MOKa3HUKA (DYHKIIOHYBaHHS
cnemiamizopanoi IC [91]. /[lns BusHaueHHs (AKTUYHHUX 3HAYEHb KOCQIIIEHTIB
JOCTOBIPHOCTI BBEJICHHS JAHMX BHUKOPHUCTOBYETHCS WIKajla JOCTOBIPHOCTI BBEIECHHS
JaHUX BIHOCHO KOXKHOTO CTYTEHs aBTOMATH3allii BBEIEHHS IaHUX, 3alPOMOHOBaHA B
Moeli Toka3Huka (pyHkiioHyBaHHs crienianizoBaHoi IC. [[ns Bu3HaueHHS (PaKTUUHUX
3HaueHb koediuieHTn 3HauHocTi KC3IIJ] BHKOpUCTOBYETHCS HOpMalli30BaHa IlIKajia
3nayHocti  KC3IIJI, 3ampomonHoBaHa B  MojeNi TMOKa3HUKAa  (YHKI[IOHYBaHHS
creniaiizoanoi IC [95].

Jns  po3paxyHKy y3arajJlbHEHOI IyMKH 3AIMCHIOETBCS PO3PaXyHOK CEpeIHiX
BemmunH [101].

[Ipu npoMy sl OTPUMaHHS y3arajbHEHOI AYMKU €KCHEPTIB II0J0 KOedIi€HTIB

BKJIMBOCTI JIAHUX BPAaXOBYETHCA 3BAXKEHA CEPeIHS apu(MeTHyIHA!
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7 Kk
ki 2 @z*chBh

Bh IJI _z=1 - ’ (3.9)

Jf

Bhkiji

— 1HAMBIAyaJdbHA JyMKa KOXHOTO Z-TO €KCIepTa IoJ0 KoedilieHTy

K

BaXKJIUBOCTI JaHOoro h

ne thy
ijj .
;
Z - IOPSIAKOBHUI HOMEP EKCIIEPTa;
@ — KUIbKICTh €KCIIEPTIB,;
&7 — KoeDIli€HT KOMITIETEHTHOCTI Z -T'0 eKCIIepTa.

JI1st oTpUMaHHS y3arajibHEHOI JYMKHU €KCIEPTIB M0A0 KOe(Ii€HTIB JOCTOBIPHOCTI

BBCJACHH: JaHUX BPAaXOBYETHCA 3Ba’)KCHA CCPCIHA apI/ICI)MeTI/I‘IHa:

Z ehkiji
k.. 2 6z%thz

o, Ji=2=1 | (3.10)

K::
0, Vi
e th h — IHIMBIAyaJlbHA JYMKa KOXHOTO Z-TO €KCcIepra Ioja0 KoedilieHTy

Kk

: : If
JIOCTOBIPHOCTI BBEIEHHS 1aHuX h i
Jlnst oTpuMaHHS y3arajlbHEHOi JYMKH €KCIEpTIB MO0 KOe(DIiIEHTIB 3HAYHOCTI

KC3IT/I BpaxoBy€eThCs 3BaskeHa cepeiHs apupmeTryHa:

Z T
> &z*thy ¢

Te=2=1 , (3.11)
a
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ae Tg — IHAMBIOyaJlbHA JyMKa KOXHOIO Z-TO €KCIepTa INOoJO0 KOE(ILIEHTYy 3HAYHOCTI
KC3IIA t¢.

OriHIOBaHHSI KOE(IIIEHTIB BaXXJIMBOCTI JAaHUX 3IHCHIOETHCS TPYIOI0 EKCIIEPTIB,
SKa CKJIaJIa€ThCs 31 CIIBPOOITHHUKIB MiAPO3AUTY CIElIali30BaHOTO MIANMPUEMCTBA, IO
3aiiMarOThCA YIPABIIHHAM Ta 3a0€3MeUeHHSIM IKOCTI Ha MIANPUEMCTBI B paMKax Bajigari
iH(popmartiiinoro cynposoay bII.

KoeditieHT KOMIETEHTHOCTI eKcrepTa JjIsl BU3HAYCHHS KOe(IIli€HTIB BaKJIMBOCTI

JaHUX pUiiMae 3HaYeHHS 3a3Ha4eHl y Matpuii 3.12:

KoedimieHT KOMIIETEHTHOCTI

eKcrepra
HavaneHuk Biaaimy 2,5
yIpaBJIiHHS Ta 3a0e3MeYCHHS SIKOCTI
Creriaict BiIUTy MpaBIiHHS 2 (3.12)
Ta 3a0€3MeUCHHS STKOCTI
JIOCB1]l poOOTHU OLIbIIe 2 POKIB
Crneuianict BiAILTy NPaBIiHHSA 1,5

Ta 3a0e31eUYeHHs IKOCT1

JOCB1J] poOOTH MEHILE 2 POKIB

OriHtoBaHHS KOE(IIIEHTIB TOCTOBIPHOCTI BBEJICHHS JAHUX 3A1MCHIOETHCS TPYIIOIO
eKCIEepPTIB, sKa CKIAaJa€ThbCsl 31 CHIBPOOITHUKIB  MIAPO3ILTy  CIEliali30BaHOIro
MIAMPUEMCTBA, IO 3aMAarOThCA BIPOBALKEHHAM 1H(QOpMAIIHHUX TEXHOJOTIH Ha
M1IITPUEMCTBI.

KoedimieHT ~ KOMIETEHTHOCTI  ekcrmepra  Julsi  BU3HAYEHHS  KOE(DILi€HTIB

JIOCTOBIPHOCTI BBEJICHHS JJaHWUX TpUMAa€E 3HAYCHHSI 3a3HaueH1 y Matpuiii 3.13:
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KoedirmienT komneTeHTHOCTI

eKcriepTa
Havaneuuk Bigaimy IT 1,7

Anamituk Bigginy IT 15 (3.13)
J0CB11 poOoTH Olnble 2 POKiB

Anamituk Bigairy IT 1,2

JOCB1 poOOTH MEHILE 2 POKIB

[Ipyn BU3HAYEHHI KOEQIIIEHTIB KOMIETEHTHOCTI €KCIEPTIB BPaXOBYETHCS JOCBIJ

po0OTH B Taity3i Ta NpodeciiiHi HaBUYKHU.

3.3 Meron OIIHIOBaHHS BapiaHTIB MPOEKTHUX PIMIEHb  PEIHXUHIPUHTY

creniagizoBaHuX 1H(QOpMaALIHHUX CUCTEM

[Ipy BUOOpPI ONTHMAJIBHOIO BaplaHTa MPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY
crnerianizoBanux [C HEOOX1THO MTPOBOIUTH OI[IHIOBAHHS 32 MOKA3HUKOM (PYHKI[IOHYBaHHS
cnenianizoBanoi IC Ta BapTicTIO peani3allii albTepHATUBHUX BAPIaHTIB MPOEKTHUX PILLIEHb
pelHnxuHIpUHTY cneniaitizoBanux [C

3anponoHOBaHO METO/I OIIHIOBAHHS BapiaHTIB MPOEKTHUX PIIICHb PEIHXUHIPUHTY
OTK cnemiam3oBanux IC, mo 103BoJisi€ 3 ypaxXyBaHHAM OOMeEXeHOro (hiHaHCYBaHHS,
NOTOYHOTO CTYyNEHs aBTOMAaTu3alii JaHuX, M0 BBOIAThCA 3a jgomomoror OTK,
MOTIEPE/THHO BU3HAUMTH MOJKJIMBI BapiaHTH MPOEKTHUX pimieHb KomiuiekTyBanHa OTK
TEXHIYHUMHU 3aco0aMM Ta MPOTPAaMHUM 3a0€3MEYEHHSIM, HEOOXITHUM i 1X
(GyHKIIOHYBaHHS, sIKi, B CBOIO Uepry, 3a0e3nedyaTh MaKCUMaJIbHO MOXJIMBY JOCTOBIPHICTh
JTaHUX 1H(QOPMAIIHHOTO CYITPOBOAY 1, BIAMOBIIHO, TOKPAIIATh MOKA3HUK (PYHKIIIOHYBaHHS

crnenianizoanoi IC [90].
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B ocHOBI MeTona OIIHIOBaHHS BapiaHTIB MPOEKTHUX PIlIeHb PEIHKUHIPUHTY
cnerianizoBanux IC, mo po3po0iaseThCs, BUKOPUCTAHO METO ] (GyHKITIOHATHFHO-BAPTICHOTO
aHaiizy, SKUW HanpaBJICHWH HA TMONIYK MaKCUMAaJIbHOIO CIIBBIJIHOIICHHS €(eKTy
¢byHkiionyBaHHs crierianizoBanoi IC 1o BUTpaT Ha JocsarHeHHs 1boro edekty [102].

Jlis moOyoBM METOJa OLIIHIOBAHHS BAapiaHTIB MPOEKTHUX PIMICHb PEIHXUHIPUHTY
OTK cnemianizoBanux IC B IKOCTI BUXIAHUX JTaHUX BUCTYHAIOTh:

1. MHOWHA BCiX AaHuX iH(popMaliitHoro cynpoBoay bIT;

2. CTyIeH1 aBTOMATHU3aIli1 BBEJCHHS JaHUX y:E;

3. oOMexxeHHs Ha BUTpaTHI pecypcu komiuiekTyBaHHs OTK texuiyanmu 3acobamu
Ta MPOrpaMHUM 3a0e3MeUCHHIM C”m .

[Mogo anamizy ButpatHux pecypciB peamzanii OTK TpebGa posrisgatu HacTymHI
nepeyMOBH:

1. mianpuemcTBOo BrOpoBaxkye cremianizoBany [C. s xoxnoro OTK, 3a
JOTIOMOT'OK0 IKOTO BBOJATHCS JlaHl, BU3HAYAIOTHCS CYMapHI BUTpaTH, 0 3a0e3nedarhb
BIIMOBITHUM CTYIIEHb aBTOMATHU3Aallli BBEJICHHS JIaHUX MMOYMHAIOYH 3 MEPIIOTO;

2. MAMPUEMCTBO POBOAUTH peimkuHipuHr crnerianizoBanoi [C. s koxxnoro OTK
aHaANI3YEThCS CKJIAJl OpraHi3aliiHOro, 1H(POPMAILIMHOr0, TEXHIYHOTO, MPOTPAMHOI0 Ta
IHIMMX BUAIB 3a0e3nedyeHHs (IpU HASBHOCTI), BU3HAYAETHCA MOTOYHHM PIBEHb HOTO
aBTOMATHU3allli, BUBHAYAIOTHCS JOJATKOBI BUTPATHU MPHU MEPEXOl A0 MOMIMBUX BUIIUX
PIBHIB 3a paxyHOK PEIHXMHIPUHIY HAsBHUX €JIEMEHTIB Pi3HUX BU[IB 3a0e3MeueHHs, ado
MpUI0aHHS HOBUX.

BusHauaroThcsi BUTpaATHI pecypcu Coyy» WO HeoOxiaH1 Ha KomruiekTyBanHs OTK

Wp,, €IEMEHTaMH OPraHi3aliiHOro, NPOrPaMHOro, iH(GOPMAIIHHOro, TEXHIYHOIO Ta iH.
BUJIIB 3a0€3MeUeHHs JJIsl JOCATHEHHS BIIMIOBITHOTO CTYIEHSI aBTOMAaTU3allli Y Ta MOXYTh

OyTH MpeicTaBIeHI HACTYITHUM YMHOM B Ta0J1.3.1:
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Tabmums 3.1. dopmanizoBaHe MPEACTABICHHS BEJIWYUH BUTPAT HA PEIHKUHIPUHT

OTK nans hopMyBaHHS BUTPAT HA PEIHKUHIPUHT crienianizoBanoi [C

CrymiHb WPy - WP, .. WP
aBTOMAaTU3aLll

Y= [1— 6]
y=6 “16 €06 Coe
Y=5 “5 Cab “as
y=4 “14 ‘w4 Caa
r=3 “3 w3 €3
y=2 ‘12 ‘w2 €02
y=1 C1q C Con

HOpMOBaHa BCIIMYMHA BUTPATHUX pecypciB BUITIAJA€ HACTYIIHUM YHHOM:

C(DY

L 3.14
T max(Cey) (3.14)

ne Cooy — HOPMOBaHI BUTPATHI PECYpPCH Ha 3a0€3MEeUEHHS WP gy OTK.

dopMaizoBaHe  MPEACTABICHHS  BEJIMYMH  HOPMaI30BaHUX  BUTpaT  Ha

peimxunipuHT OTK HaBeaeHo B Ta61.3.2.

B ymoBax oOMexeHHs BUTpaTHUX pecypciB Ha komruiektyBanHs OTK {pr}

eJIeMeHTaMu 1H(POPMAIlIfHOTO, OPTaHi3alllifHOr0, TEXHIYHOTO, MPOTPaMHOTO Ta I1HIIUX

BUJIIB 3a0€3MEUYCHHSAM Ta MOETAMHOTO IMiJBUILNEHHS CTYIEHS aBTOMATH3allli BBEICHHS

14
nanux BianosigHux OTK HeoOXimHuM crae BusHadeHHs nepemiky Tux OTK {Wpg| 13

BC1€1 MHOXHUHH {pr} , TIJIBUILICHHS CTYIICHsI aBTOMATH3allil BBEJICHHS JaHUX JJISl SIKUX

70 BIAMOBIJHOTO PIBHSA JacTh MaKCUMaJbHO MOXJIUBUM e(QeKT (PyHKIIIOHYBaHHS

cnerianizoBanoi IC y minomy.
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Tabnuus 3.2. @opmanizoBaHe MPEACTABICHHS BEJIMYUH HOPMaJII30BAaHUX BHUTPAT

Ha peimxuHipuar OTK nns dopmyBaHHS BUTpAT Ha pelHXUHIPUHT crienianizoBaHoi IC.

CrymiHb aBTOMATH3AIIi1 Wiy WP, WP
v=[L-6]
v=6 616 5@6 Cop
v=5 615 60)5 Cos
y=4 614 6004 Cou
v=3 613 60)3 Cos
y=2 512 6@2 Coyp
=1 ¢y | - | Sy Sy

OckunbkH pelmKuHIpUHT crienianizoBanoi [C nependavyae po3risi BapiaHTIB {vn}

KOMILIEKTYBaHHs oAHoro abo nekuibkox OTK TexHiuHMMM 3aco0amMu Ta NpOrpaMmHUM

3a0€3NeUeHHsIM, TO IJis1 KOXKHOTO BaplaHTy peaji3allii KOMIUIEKTYBaHHS VWpooy OTK

WPy MaioTh OyTh po3paxoBaHl BHUTpaTHI pecypcu Ha TpUAOaHHA EJIEMEHTIB

opraizaiiiftHoro, iHGopMaliifHOro, TEXHIYHOT0, MPOrpPaMHOTO 3a0E3MEUeHHS Ta 1HIII

purpatu C tst nepesenendd 1boro OTK Ha 1HIIWK CTYNIHb aBTOMAaTHA3All].
WpCOY

MeTton OLIHIOBaHHS BapiaHTIB NPOEKTHHX pimeHb peimxkuHipuary OTK
cnerianizoBanux IC ckiagaeThecs 3 HACTYTHUX €TalliB:

Etan 1 BusHaueHHs TOTOYHOTO CTyTeHs: aBromaru3ariii ajs kosknoro OTK mig vac
BukoHaHHs BII (cniBBiiHECEHUH 3 MOTOYHUM BapiaHTOM peani3allli cnerianizoBanoi IC), a
takoxx OTK, 3a 101momMororo KX BUKOHYIOTbCS By3bKi KpuTHyHi 1ii bI1.

Etan 2 BusnaueHHsa noka3HuKiB (yHKIIOHYBaHHSA crieniaiizoBaHoi IC Ha KoxXHOMY
OTK mnpu BIANOBIAHOMY CTYIIEHI aBTOMaTHU3allll JAHUX, 1110 BBOIATHCS 3a JornoMororo OTK
Ta BUTpPAT HA PEIHKHUHIPUHI, [OYMHAIOYM 3 HACTYNHOIO 3a MOTOYHMM. Y pasi
BIIPOBA/IKEHHSI HOBOI crienianizoBanoi IC BpaxoByroThcs Bel cryneHi aBToMmaruzanii OTK

Ta BIIMIOBI/IHI BUTPATH HA TEXHIYHI 3aCO0M Ta MPOrpaMHe 3a0e3MeYCHHS.
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Etan 3 Po3paxyHok noka3Huka (yHKIIOHYBaHHs criemiaiizoBaHoi IC y miiomy asis

KO>KHOTO BaplaHTa PeIHKUHIPUHTY:

< Hiikis
E i Ki TUiKiG L ke ki ki,
V=SS S % Pen Jiop Jimpgy i (3.15)
e=1 jizlkijizlhijikiji =1

ne FIVn _ MOKa3HUK (DYHKIIOHYBaHHA crelfianizoBanoi IC BapiaHTa IPOEKTHOTO PillIEHHS
pPeIKUHIPUHTY crieniaiizoBadoi IC.

Etan 4 BwusHaueHHs CHIBBIOJHOLIEHHS 3HAY€Hb MOKa3HUWKA (PYHKIIIOHYBaHHS
cnerianizoBanoi IC 3 BUTpaTamMu Ha TEXHIYHI 3acO0M Ta MporpamHe 3a0e3MeyeHHs JUIs

KOXXHOTO 3 BaplaHTIB, MepEeBIpKa Ha BIAMOBIIHICT 33JJaHUM BUTPATHUM OOMEKECHHSM:

Q
F|Vn \' .
Vn="v. » = Swp " <Clim
¢ o=l
Q
my; <V
C n= CWp n , (316)
o=1
Vn
¢ an wp
wp Y
max(Gyp 1)
ne CWer — HOPMOBAaHE 3HAYEHHS BUTPATHUX PECYpPCIB Ha pealizailiio BapiaHTa

MPOEKTHOTO PILIEHHS peIHXUHIPUHTY crienianizoBaHoi [C;

CWp(oy — BHTpaTHI pecypcH, 10 HeoOxigui mius kommuiektyBanHs OTK  wp,

TEXHIYHUMHU 3acO00aMU Ta MPOTPAMHHUM 3a0€3MEUEHHSIM JUIS JOCSATHEHHS BIJIOBIIHOTO

CTYTICHIO aBTOMATHU3aIlil 7 ;
Clim — OOMexeHHS BHTPAaTHHX pECypCiB Ha MPOBEACHHS PEIHKUHIPUHTY

crnemam3osanoi [C.
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Etan 5 Bubip onTumanpbHOro BapiaHTa MPOEKTHOTO PIIICHHS 3 PEIHXUHIPUHTY
cnemianizoBanoi IC 3a po3poOreHuM KpuTepieM BHOOPY OpraHi3auiiHO-TEXHIYHOI

CTpYKTypH crerianizoBanux [C:

Vn

Vv FI
FIoP =" s max, (3.17)
,.,Vn
C
V
op . ) . ) )
ne Fl — ONTHMAJLHMH BapiaHT MPOEKTHOro pimenns peimkunipuary OTK

creriamizoBaunoi IC.

3.4 BUCHOBKH /10 TPETHOT'O PO3ILITY

Kputepiii BuOOpy opranizamiiiHO-TEXHIYHOI CTpPYKTypu creuiamizoBanoi IC
JI03BOJISIE  BU3HAYATH ONTHUMAJIBHOTO BapiaHTa MPOEKTHOTO PIMICHHS PEIHXXKUHIPUHTY
cnenianizoBaHoi IC 3a mokazHUKOM (pyHKIIOHYBaHHS creriani3oBanoi [C.

BusznaueHo npunnmnu GopMyBaHHS €KCHEPTHUX OI[IHOK, IO 3aCTOCOBYIOTHCS i
yac TONIYKY ONTUMAajJbHOTO BapilaHTa MPOEKTHOTO  PIIICHHS  PEIHXUHIPUHTY
cremianizoanoi IC.

BuxopuctanHus po3po0JieHOTO METoja OI[IHIOBaHHS BaplaHTIB MPOEKTHUX DIIICHb
peinxuHipuary OTK  cnemianizoBanux [IC  no3Bonsie  BU3HA4YaTH  KOHQITYpaliio
komriektyBanHs OTK enementamu iHdopmaiiitHOro, MmporpaMHOro, TEXHIYHOTO Ta
IHIIUX BUJIIB 3a0€3MeUeHHs TaKUM YHHOM, 1100 3a0€3MeYnTH MaKCUMaJIbHy JOCTOBIPHICTh
JaHMX, 10 BBOAATHCS 3a gonomororo mux OTK B pamkax BUALIEHUX BUTPATHUX PECYPCIB,
1, BIAMOBIAHO, TNPUBECTH [0 MAaKCUMaJbHUX 3HAYEHb IOKa3HHKA (PYHKIIOHYBaHHS
crnemiamizoanoi  IC Ta HaWOlIpm BaromMux TOTeHIIMHMX 3HaueHb KC3IIJ]
CIeliali30BaHOT0 MAPUEMCTBA.

OTpuMaHi pe3yapTaTH MOXYTh OyTH BHMKOPHUCTaHI SIK OCHOBa Ui MOAAJBIION
Jetanmizanli  BUOOpY BapiaHTa TNPOEKTHOrO pimieHHd 3  peimkuHipuary OTK

cnerianizoBanux [C 3 BIAMOBITHUMHI BUTPATHUMH OOMEXEHHSIMU Ha X MpUI0aHHS.
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4 AIIPOBAIIISI 3BAITPOITAHOBAHUX MOJIEJIEA TA METO/IIB

4.1 Iudopmariiina TeXHOJIOTii BHOOpPY BapiaHTa IPOEKTHOTO  PIIICHHS

PEIHXKUHIPUHTY CTelialli30BaHuX 1HPOPMAIITHIX CUCTEM

Ha ocHOBi po3po0ieHNX B po3aiiax 2 Ta 3 Mojaeleld Ta METOJIB OIlIHIOBAaHHS Ta
BUOOpY BapiaHTa MPOEKTHUX PIIIEHb PEIHXHUHIpUHTY creniainizoBanux [C nponoHyeThes
iH(popmMarliiina TeXHOJOoTisl BHOOPY BapiaHTa NPOEKTHOTO pIMICHHS PEIHKUHIPUHTY
cueramzoBanux IC.

CxeMa 1H(MOpMAaIIHHOT TEXHOJIOT], 110 Ma€ Ha MET1 BUOIp ONTHUMAJIBHOTO BapiaHTa
peixuHIpuHry creuiamizoBaHoi IC 3 Touku 30py 3a0e3MedYeHHS MAaKCUMAaJIbHOTIO
noka3zHuka (QyHKiioHyBaHHs crnerianizoBanoi 1C, mo kopemtoe 3 KC3IIJ mianpuemcTBa
peanizoBano y Burisanl IDEFO-cxemu Ha HyTbOBOMY PiBHI JEKOMITO3UIIIT Ma€ HACTYITHHUM

BUTJISA

Mopneni, meToau BMOOPY Ta OLI HEOBAHHA
BapiaHTIB MMPOEKTHUX Pill eHb
peirpxuHi pyHTY crierjanizoepadmx [C

BapianTy mpoeKTHMX
_ pimems
OTK cnerjanizoraroi IC__

__ Ke3mfa BHOGIp ONTHMATBHOTO
: BapiaHTa IIPOEKTHOTO
__Burpartsi pecypcn pirme <
peiHKHHI PHHTY _ OrmmumansHyb
‘Hopmatueni BuMoru, > crreniamizoBanol IC B_aplan'r__ OEKTHOT O PIIEHHA _
rkoupirypami OTK crnerjanizoparoi IC
no BIT T T

13 Excrnepru JIIP

Pucynok 4.1 — IDEFO-cxema iHdopmalliitHoi TEXHOJIOT1T HAa HYJbOBOMY PiBHI

JIEKOMIIO3HIIIT
Bxinaumu pganumu Buctynae KC3IIJl cnermianizoBaHOTO MiANPUEMCTBA, TUIAHOBI

BUTpPATHI pecypcH Ha TMPOBEACHHS pEIHXUHIpUHTY creuianizoBaHoi [C, Bapiantu
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MPOEKTHHUX PIIIEHb PEIHKUHIPUHTY criemiani3oBanoi IC, HopMaTHBHI BUMOTH, PETJIAMEHTH
no BIl. Buxigaum pe3yiabTaToM BHUCTyNa€ ONTHUMAJIbHUN BapiaHT MPOEKTHOTO PIILICHHS
koH(irypamii OTK cnemianizoBanoi IC, sikuil BU3HA4a€TbCsl 3a JOMOMOTOIO0 KEPYHOUMX
1HCTPYMEHTIB (MoJieiel, METOIB OIlIHIOBAaHHS Ta BHOOPY BapiaHTIB MPOEKTHUX PIIICHb
peimkuHipuHTy cremianizoBanux IC) Ta pecypciB 1 MexaHi3MiB (0coOH, IO MpHiiMae
pIIIEHHST 1I0JI0 MPOBEACHHS PEIHXUHIPUHTY, €KCIEPTIB, MPOrPaMHOIO 3aCTOCYHKY IS
3MIIHCHEHHS BUOODY).

[ndopmariitHoi TexHOJIOT1T BUOOPY BapiaHTa MPOEKTHOTO PIIICHHS PEIHKUHIPUHTY
cnemianizoBanux IC mpeacraBiena Ha pUCyHKy 4.2 1 BKIIIo4Yae Taki (asu:

— (aza  «OuiHIOBaHHS  XapaKTEpUCTUK  ICHyKuoOi  crmemiamizoBaHoi  [Cy,
«AKTyalizaiis CTpyKTypHUX MOJIEIICi;

— (a3a «AHani3 BaplaHTIB NPOEKTHHUX pPINIEHb PEIHKUHIPUHTY CHEIiadi30BaHOl
IC»;

— (aza «O1iHIOBaHHS BapilaHTIB PEIHKUHIPUHTY crierianizoBanoi [Cy.

Po3pobnena iHdopmamiiiHa TEXHOJIOTISI BHOOpPY BapiaHTa HPOEKTHOIO PIIICHHS
pelHXuHIpUHTY crienianizoBanux [C npusHavyeHa 1jis aBTOMaTU3aIlil Ipolecy BU3HAYCHHS
ONTUMAaJIbHOTO BapiaHTy KoHGirypamiii OTK B Mexax miaHOBUX BUTPATHUX PECYPCIB HA
peikuHIpUHT cneriaitizopanux [C Ta aisg BU3HAUCHHS MPUPOCTY 3HAYCHb MOKA3HHUKA
dbyukmionyBanHas cnerianizoBanoi IC, a Ttakox 3Hauenp KC3IIJI, mo 3abe3meunth
BiAnoBiIHKN BapiaHT KoHpirypamii OTK. Taka 3agauya HeoOxi1aHa KEPIBHUKY Ta MJIaHOBO-
€KOHOMIYHOMY BIJJIUTY CIHEIiajdi30BaHOTO MiANMPUEMCTBA, 100 OIIHUTH, IMiABUIICHHS
crynenss aBromarm3anii skux came OTK 3a0e3nmeunTs MakcUMalbHE IMOKpAIEHHS
noka3zHuka (QyHkiionyBanHs crnemianizoBanoi IC, a BignosigHo 1 KC3IIJ[. OcHoBHUM
KOpPUCTyBadueM 1H(OpPMAIlIHHOI TEXHOJOrii BHOOpPY BapiaHTa MPOEKTHOTO PIIICHHS
peIKUHIPUHTY crelnianizoBaHoi IC € KepiBHUIITBO, TIAHOBO-EKOHOMIUYHUM BIJIJILI, BIILI
1H(pOpMaIITHUX TEXHOJIOTIH CIeliali30BaHOr0 MiANPUEMCTBA.

Sxi came 3 po3poOICHUX MOJIETIEH Ta METOIIB 3JTy4ar0THCS Ha BIJIMOBITHUX KPOKaxX
3aMpONOHOBAHOI 1HQOPMALIIMHOI TEXHOJIOTII BHOOpPY BaplaHTa MPOEKTHOTO PIlLIEHHS

peimxuHipuHTY crnierianizoBanux [C 3a3nadeHo Ha puc. 4.3.



Meron enzHaueHHT
CTYIIEHIO aBTOMATH3aLlil

1
OTK crierjanizoeanoi IC Mozerm,

iHpopmargimoro cyrpoeony BIT
crierjanizoeasoro IC

nami
iHpopmarjiHoro
cynposony BIT
!

BH3Ha4YeHHA JaHHX
OTK 3 ypaxyBaHHAIM
CTyIeHIO aBTOMAaTH3alli 1

mani crpynoeani 3a OTK
31 CTymeHeM
Monyns EMzHaIeHHA aBTOMATH3aLNL
CTyTIeHIO
aeTomammzaii OTK

v

HOpPMaTUBHI EMMOTH

€KCITEpTHI OLWHKM

Monens nokazHuKa
(YHKLI OHYBaHHA
crierjanizoeanoi [C

Merton oLiHIOBaHHA
BapiaHTiE MPOEKTHUX Pill eHb
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Ta pernaMeHTH, AHaui3 BILTHBY BaKIMEOCTL peimxpmi prmry OTK crremianizopanmx IC
T JOCTOBipHOCTi JaHHX Ha  KC3IIZL
KoediLieHTH
nocToBipHOCTI KC3II g BL Hnna‘BIgC%aHH I[Hx
-OTPUMaHHA TaHUX—P|
KC3ILA PO3paXyHOK [IOKA3HHKA |  1IOKasHIK L
(1T OHYBAHHS DyHKI{ OHYEarHHA
Monyas inobpakerts cremianizoBano1 IC mpH (crenjanizosaroi IC ) ——
indopmawiioro cynpoeoay BIT TIOTOHOMY CTYIICHI S HMEH
aBTOMAaTH3ali1 @D OopMyBaHHI MHOKHHH | QYHKLIOHYBaHHA
AIBTePHATHBHHX Crieniani 20BaHoi
€KCIIepTHI OLYHKM - BaplaHTIB IPOEKTHHX - IC ta Burpatsi
g : | PILICHD DEIFKHHID pecypcu mia
BapiaHTIE NPOEKTHUX Pilll éHb CIIemiaTi30BaHo1 IC v et
: § KOJKHOT O BapiaHTa HKLUOHYBaHEA
Do oy 7y + \J ONTHMANBHOT O BapiaHTa
crniemjanizoeanyx 1C ‘pei FOKITHI pHHTY
Mony:s pospaxyHKy Excriepot BH3Ha"eHHA crerianizogaroi IC
TTOKA3HMKA OIITHMAJIBHOTO _Baplal-rra
YHKLI OHYBaHHA ’ TPOEKTHOIO PIMICHHA —————
e i IUIaHOEi BUTpATHI PeIHKHHIDHHTY
crrerjanizogaroi IC VIpaTHly)  erjamzopamoilC |
| pecypcH Ha .
pozeuToK IT + TloxasHUK QyHKIIOHYBAHHA
ONTUMAIBHOT O EapiaHTa
Monyms nomyxy i FDKHHI pUHTY
ONTHMANEHOT O Bapi aHTy crierjanizoearoi IC

pei FDKUHI pUHTY
crnerjamizoeanoi IC

Pucynok 4.2 — Ctpykrypa iHpopMaLiiHOT TEXHOJIOT1i BUOOPY BapiaHTa MPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY

croeriamzoBauux [C



Kpok 0 Merton
BH7iTeHHA ILTAHOBHX BHTPAaTHHX PecypciB Ha BH3HAYeHHS CTYIICHIO
PeiHKHHIpHHT crieniatizoBaHoi IC apToMaTH3anii OTK
dazm [ v crertiazizoBaHoi IC
"Outi Hro- Kpok 1 o
BaHHA Bu3HageHHa qaHHX OTK creniatizoBaHoiIC 3
Xapaxre- ypaxyBaHHAM CTYIIeHIO aBTOMATH3allil OTPHMaHH: T Mozens
N PHR iHpOpMamiHHOTO
el cynposony BIT
crreniatizo \i e
7 creniaitizopaHoro IC
BaHO1 Kpo]( 2 i
1€ AHaJti3 BIUTHBY JOCTOBipHOCTI JaHHX Ha KC3IIJ]
"AKTyani-
3amis v -
CIpykTyp- Kpok 3 Mozens
il Po3paXyHOK ITOKa3HHKIB (QyHKIIi OHyBaHHA IIOKA3HHKA
MozeneH" cremianizosanoi IC IpH IOTOYHOMY CTYTIEHi (yHKII OHYBaHHS
aBTOMATH3aMi1 creniamizoBaHoi IC
®aza v
A¥-1a.11.3 Kpok 1 — .
HAPLAHTIR ®OopMyBaHHS MHOKHHH aThTe PHATHBHHX BapiaHTiB Merox oniHIOBaHHS
BEoeYE POEKTHHX pillleHb PeiEsKHHIPHHTY CIIeniaTizoBaHoi IC BApnaHTB
HHX MIPOEKTHHX pillleHb
pileHs v peirmxuHIpHHTY OTK
pc.eimxm- Kpok 2 crrerianizoBaHHX IC
HipHHTY L . . —
S CriBBi THOIME HHS 3HA4YeHb ITOKA3HHKIB (yHKIIOHyBaHHA
cnem?:na? crentianizoBaHoi IC 3 BHTpaTaMH Ha TeXHi9Hi 3aCOGH Ta
Baro1 IC TIporpaMHe 3abe3nedeHHs U1 KOKHOTO 3 BapiaHTiB
daza v KpHTepi# BHOOPY
"BHGip Kpox 1 RADAETY SIPORETHOT)
BapiaHTa BH3Ha49e HHS ONTHMAIBHOTO BapiaHTY peiHXHHIpHHTY s Sy
PeiFKHHIP OTK crenianizoBaHoi IC IIpH 3aJaHHX BHTPAaTHHX G MR R AR
2y OOMesKeHHIX
crienianizo
BaHoi IC"
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Pucynox — 4.3 Tudopmariiiina TeXHOJIOT1sI BAOOPY BapiaHTa MPOEKTHOTO PIILICHHS

peiHXUHIpUHTY crerianizoBanux [C

[TouaTkoM 3acTocyBaHHS 1H(POPMAIIKHHOI TEXHOJIOTT 1H(QOpPMAILIHOT TEXHOJOTIT
BUOOpPY BapiaHTa MPOEKTHOTO PIIIEHHS PEIHXUHIpUHTY crerianizoBanux [C Bucrymnae
kpok 0 — «BuaineHHsT BUTPATHUX PECYpPCiB HAa PEIHKUHIPUHT crienianizoBaHoi [Cy»
nepenbavae BH3HAYCHHS CYMU BUTPATHUX PECYpCiB HAa TPOBENCHHS PEIHXKUHIPUHTY
cnerianizoBanoi IC, B mMexax skoi HEOOXiIHO BU3HATH BapiaHT MPOEKTHOTO PIIICHHS
pPeImKUHIPUHTY crieianizoBanoi [C.

Jo ¢da3m  «OriHOBaHHA XapaKTepUCTUK ICHYIUoi cremiamizoBanoi [Cy,

«AKTyaunizanis CTpyKTYpHUX MOJIEJIE» HallekKaTh HACTYIIHI KPOKHU:
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— Kpok 1 — «Busnauenns nanux OTK cnemianizopanoi IC 3 ypaxyBaHHSIM CTYIIEHIO
aBTOMATH3allli OTPUMAHHS JaHWX», 3aCTOCOBYIOYM METOJI BH3HAUYECHHSA CTYIECHS
aproMmatm3amii  OTK  crmemiamizoBanoi  IC  mepenbawae  mexommosuiito  BII
CIIeI1aJII30BaHOT0 MIANMPUEMCTBA Ha CKJIAJIOBl; BU3HAUYCHHS (DYHKI[IOHAJIBHOI CTPYKTYPH
crnemianizoBanoi IC; Bu3HaueHHs By3bKUX KpuTUYHUX Jiii BII; Bu3HaueHHs HaOOPiB JaHUX
iH(popmariiinoro cynposoay bII mianpuemcrsa 3a koxxaum OTK;

— KpoK 2 — «AmHami3 BmiuBYy goctoBipHocTi nanux Ha KC3II», 3actocoByroun
mozenb iHpopmariiitHoro cynposoay BII cnemianizoBanow IC, nependayae MOXKIUBICTH
onucyBatu iH(opMmamiitauii cynposia BII cnemianizoBanoro IC, aHaimi3 BiANOBITHOCTI
iH(popmaniiiHoro cynpoBoay bII HoOpMaTUBHUM BUMOTraM Ta perjaMeHTaMm;

— Kpok 3 — «Po3paxyHOK moka3HUKIB (yHKIIOHYBaHHs cremianizoBanoi [C npu
MOTOYHOMY  CTYIEHI  aBTOMaru3aiii»  nependadyae  BU3HAUYCHHS  IMOKA3HUKA
¢ynkuionyBaHHa crenianizoBaHoi IC B 3anexHocTi BiJ cTyneHs aBTomaru3zauii BII 3
TOYKH 30pYy BIUIMBY HAsIBHOCTI Ta JOCTOBIPHOCTI JAHUX IPH BIJIMOBITHOMY CTYIICHIO
apromatu3zauii iHpopmauiiiaux BI1 na nokpamenns KC3IT/.

Jlo da3u «AHaii3 BapiaHTIB MPOEKTHUX PIIIEHb PEIHKUHIPUHTY CHEIiani30BaHOT
IC» nanexxatb HacTyIHI KPOKHU:

— Kpok 1 — «DopmyBaHHS MHOKMHH aJIbTEPHATUBHUX BaplaHTIB MPOEKTHUX PIlLIEHb
peimxuHIpuHTY cnerianizoBanoi IC» mnepenbadae BU3HAYEHHS BaplaHTIB TMPOEKTHUX
pllIeHb PEIHXUHIPUHTY €JEMEHTIB OpraHi3aliiHoro, iHGopmamiiHoOro, MpOrpamMHoOro,
TEXHIYHOI'O Ta 1HIIMX BUIIB 3a0e3neueHp koxxHoro OTK mis 3a0e3neueHHsT BIAIIOBIIHOTO
CTYTICHsI aBTOMATH3allli BBEJACHHS JTAHUX;

— Kpok 2 — «CHiBBIAHOIIEHHA 3HA4€Hb TMOKAa3HUKIB  (YHKLIIOHYBaHHS
crnerianizoBanoi IC 3 BUTpaTaMu Ha TEXHIUHI 3aCO0M Ta MporpaMHe 3a0e3TMEUeHHS s
KOXKHOTO 3 BapiaHTIB» 3aCTOCOBYIOUM METOJ OIL[IHIOBaHHS BapiaHTIB MPOEKTHUX PIllIEHb
peinxuHipunry crneuianizoauux OTK IC  mepenbavae BU3HAUEHHS TMOKa3HUKA
¢yukuionyBanns koxHoro OTK crmemiamizoBanoi IC s 3a0e3neueHHst BIAMOBIIHOTO
CTYIICHsI aBTOMAaTH3allli BBEJACHHS JAHUX Ta BUTPATHUX PECYPCIB HA MPUIOAHHS €JIEMEHTIB
MIPOTPAMHOT0, TEXHIYHOT0, 1H(POpMAaIIHOT0, OpraHi3amiiHOro, TOMIO I 3a0e3IeUeHHS

BIJIMOBITHOTO TIOKa3HKKa (yHKIIoHyBaHHS koxkHOro OTK cnemiamizoanoi IC.
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o da3u «Bubip BapiaHTa peiHX)UHIpUHTY criemianizoBaHoi IC» HanexuTh Kpok 1 —
«Buznavuennst ontuMmanbHOro BapianTy peimxuHipunry OTK cnemianizoBanoi IC mpu
3alaHUX BUTPATHUX OOMEXEHHSX», SKHW 3a JIOMIOMOrOI0 KPUTEPII0 BUOOpY
OpraHizaiiifHO-TeXHIYHOI CTPYKTYypH cremianizoBanoi IC nependadae BU3HAUYCHHS TaKOTO
BapiaHTa, KWW 3a0€3MeUUTh MAaKCUMAIbHUN TOKa3HUK (YHKI[IOHYBAHHS CIIEIiai30BaHO1
IC.

[HdopmariitHa TeXHOIOTiSI BUOOPY BapiaHTa MPOEKTHOTO PILICHHS PEIHKUHIPUHTY
cnemianizoBanux IC copusie ¢gopmyBanHio Takoi cTpyktypu OTK 3 BianoBigHUMU
eJIeMEHTaMH OpraHizaiiiiHoro, iH(OpPMaIiifHOTO, MPOrPaMHOTO, TEXHIYHOTO Ta I1HIIHUX
BUJIIB 3a0€3MEeUeHHSs, 110 BU3HAYATh BIAMOBIIHI CTYNEHI aBTOMAaTH3allli BBEJACHHS JTaHUX
koxkauM  OTK  crmemiamizoBanoi IC s makcumansHoro mokpamieHHs KC3ITJ]
CHEIaTI30BAaHOI0 MIANPUEMCTBA B MeEXaX BUIAUICHUX BUTPaTHUX pECypciB Ha

peiHxuHIpUHT crienianizoBanux IC.

4.2 ExcnepuMeHTalbHa TMEpeBIpKa MOJENl MOKa3HUWKa  (YHKIIOHYBaHHS

creIiagizoBaHoi iHpopMaIiiHOT CUCTEMU

[Ipy  mpoBemeHHI  E€KCIEPUMEHTAIbHOI  TEpPEeBIpKM  MOJENl  TOKa3HUKa
dbyukiionyBaHHs crerianizoBanoi IC B SIKOCTI BUXITHUX JaHUX BUKOPHUCTAHO JaHi, sKi
BinuBaroTh Ha ouH 3 KC3I1/ mianpuemcta KHIT XOP «OLICK», a came BicOTOK Opaky
yepe3 NOMWIKM BU3HAUEHHsS TIpynu KpoBl Ta pesyc (axropy. Hns manoro KC3II
eKCIIepTaMy Ha 3aKOHOJIJaBYOMY PiBHI BCTAHOBJICHO KoediiieHT 3Ha4HOoCTI 0,18.

Jns  BUXIIHMX JaHMX, TMpeAcTaBieHMX B Tabn. 4.1, HaBedeHl 3HAYCHHS
JIOCTOBIPHOCTI BBEJIeHHs JaHUX iH(popMaiiiHoro cynpoBoay bIl npu HuzbkoMy
(mepmioMy) Ta BHCOKOMY (IIOCTOMY) CTYINEHSIX aBTOMAaTH3alllii BBEACHHS JaHUX Ta
pO3paxoBaHi 3HAYEHHSI HOPMOBAHUX KOE(III€HTIB BAXKJIMBOCTI UX TAHUX.

3a3HaveH1 1aHi BBOJSTHCA NpH 1H(OpMAIiiHOMY CynpoBOAl ojapasy nekinbkox BII:
peectpailii  JOHOpa, TEPBUHHMX  KIIIHIKO-1a0OpaTOPHUX  JOCHIIKEHb, ampooarrli

KOMITOHEHTIB JOHOPCHKOI KPOBI.
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Tabmusa 4.1 — BuxigHi gaHl s pO3paxyHKY TOKa3HUKa (DYHKIIOHYBaHHS

cnemiamizoBanoi IC, mo BmmBatote Ha KC3IIJ Bigcotox Opaky dYepe3 MOMUIKA

BU3HAYEHHS TPyNnu KpoBl Ta pe3yc GakTopy, NpH PI3HUX CTYNEHSAX aBTOMAaTU3allll

OTPUMAaHHA JaHUX

HocrtoBipHicTh | JlOCTOBiIpHICTH HopmoBanwii
JlaHi, 110 BIJTMBAIOTh HA | TPH MEPIIOMY | MPH MIOCTOMY KoeQIIieHT
KC3I1/] CTYTICHI CTYTICHI BaYKJIMBOCT1 JaHUX
aBTOMATH3aIll | aBTOMaTH3aIlll BigHocHO KC3II/]
I1Ib nonopa 0,978 0,997 0,100
JlaTa HapOHKEHHS 0,978 0,997 0,010
CcTaTh 0,978 0,997 0,008
doTorpadis qoHOpa 0,978 0,997 0,005
yHiKampHUN Ko goHopa | 0,978 0,997 0,100
nonepesHs rpyna KpOBI, 0,978 0,997 0,100
pe3yc HAJICKHICTh
Mapka 0,978 0,997 0,100
HEPCKOHTPOJIL TPYIH 0,978 0,997 0,100
KpPOBI, pe3yC HAJIG)KHICTh
dbeHoTHn 0,978 0,997 0,100
AT, Tutp 0,978 0,997 0,100
Kell 0,978 0,997 0,100
TreMOJII31HH 0,978 0,997 0,080
[MaHaATJIFOTIHALIS 0,978 0,997 0,097

Ha ocHOBI 3a3Hau€HMX BUXIJIHMX JaHUX PO3PAaXOBAHO MOKA3HHUK (PYHKIIOHYBaHHS

cnemianizoBanoi IC 3 ypaxyBanHam BBy Ha KC3IIJI Opaky uyepe3 NOMUIKA

BU3HAYCHHS TPYMH KPOBI Ta pe3yc ¢akTtopy 3a Bupa3oMm (2.31) mpu BHCOKOMY CTYyIIEHI

aBToMatm3allii (mocromy) Fl=0,179, npu Hm3bKOMY, (TIepmomy) — FI=0,176. Skmio

3armoBHATH Ta0i. 4.1 mns BciX gaHux, mo BrutuBaroTh Ha koxkaui 3 KC3II KHIT XOP

«OLCK» Tta mpoBecTu aHalli3 IMOKa3HHMKA (PYHKIIIOHYyBaHHS creniainizoBanoi IC mpu

iHpopmariiitnomy cynpoBoji Beix BIT KHIT XOP «OIICK» 3a Bupazom (2.31), To MOXxHa

OI[IHWUTU BIUIUB CTYIECHS aBTOMAaTHU3allli BBEJICHHS JaHWX Ha HASBHICTh Ta JIOCTOBIPHICTh

naHuX iH(popMariitHoro cynpoBoay bII.

[HdopmartiitHuil cynpoBij MpU MIOCTOMY CTYNEHI aBTOMATHU3allli, IKUil nepegdoadae

BUKOPUCTaHHA crerianizoBanoi [C 3 MIHIMambHOIO KITBKICTIO PYYHHX OTNEparliil, aae
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OlIBIII BUCOKI 3HAYEHHS IOKa3HMKa (yHKIIOHYBaHHS creriainizoBanoi IC HiX mnpu

MEPIIOMY.

4.3 Po3pobka eneMeHTIB 1HGOpMAIIHHOIO Ta TPOrpaMHOro 3abe3nedyeHb
iHpopMaIiiHOT TEXHOJOrli BHOOPY BapiaHTa NPOEKTHOTO PIMICHHA PEIHKUHIPUHTY

CHeIiali30BaHuX 1HPOPMAIIHHUX CUCTEM

Ha ocnoBi mpencraBienux B miapo3ain 4.1 eramiB iHdopmaiiiftHOi TeXHOJOTIT
BUOOpPY BapiaHTa MPOEKTHOTO PINIEHHS PEIHXUHIPUHTY creniamizoBanoi IC Oyna
po3pobiena cxema b/ indopmarriitHoi TexHooTii BUOOpPY BapiaHTa MPOEKTHOTO PILIEHHS

pelnxuHIpuHTY cneniaiizoBanoi [C. 13u4Ha MozeNb JaHUX MpeAcTaBieHa Ha puc. 4.4.

process_element

business_process_requirements

processld NTEGER processElementld INTEGER actionld NTEGER businessProcessRequirementsid NTEGER
processName T processld NTEGER processElementid TEGER actionld
elementName TEXT actionName TEXT pusinessProcessRequirementsName T

link

information_system_subsystem information_system_function

action_function information_system_requirements

information System Subsystemid INTEGER information SystemFunctionld INTEGER actionFunctionld INTEGER information SystemRequirementsid INTEGER
subsystemName TEXT functionName T actionld TEGER informationSystemSubsystemid INTEGER
informationFunctionld TEGER informationSystemFunctionld INTEGER

description

hardwareld NTEGER userld INTEGER keyIndikatorld INTEGER automatizationLevelld INTEGER
informationSystemRequirementsid INTEGER userName TEXT name TEXT description
name TEXT value UMERIC value

normalizeValue

prem—— T

datald INTEGER datalndicatorValueld automatizationUpdateld INTEGER structureUnitid INTEGER
actionld datald datald userld

automatizationld ~ INTEGER keylIndicatorid automatizationLevelld hardwareld

name TEXT value NUMERIC cost NUMERIC informationSystemFunctionld Tt

structure_unit_data

structureUnitDatald INTEGER

structureUnitid

datald

Pucynok 4.4 — ®i3uuna moaens b/l indopmariiitHoi TexHoIOT1i BUOOpY BapiaHTa
MPOEKTHOTO PIIICHHS PEIHXUHIPUHTY crieriani3zoBanux [C
Ha pucynky 4.5 HaBenaeHo ¢parMeHT JiarpaMu KJaciB IMpOrpaMHOi peasizariii
iH(dOopMaIiiHOT TeXHOJOTlT BUOOpPY BapiaHTa MPOEKTHOTO PIMICHHS PEIHXUHIPUHTY

creriamzosanux [C.



cmp hock /

entity::Data

actionld: Long
automatizationid: Long
datald: Long

name: String

+ o+ 4+ o+ o+

getActionid(): Long
getAutomatizationld(): Long
getDataid(): Long

getName(): String
setActionld(Long): void
setAutomatizationid(long): vaid
setDatald(Long): void
setName(String): void

entity::StructureUnitData

datald: Long
structureUnitDatald: Long
structureUnitld: Long

+ 4+ 4+ + + +

getDatald(): Long
getStructureUnitDatald(): Long
getStructureUnitid(): Long
setDatald(Long): void
setStructureUnitDatald(Long): vaid
setStructureUnitld{Long): void

-datalist

-structureUnitDataList
-

Iterable
calc::Cartesianliterable

calc::OptimalVariantFinder

- automatizationLevelList: List<AutomatizationLevel> {readOnly}

- automatizationLevelNames: Map<Long, String> {readOnly}

- automatizationLevelValues: Map<Long, Double> {readOnly}

- automatizationUpdateList: List<AutomatizationUpdate> {readOnly}
- datalndicatorValueList: List<DatalndicatorValue> {readOnly}

- datalist: List<Data> {readOnly}

- keyindicatorValues: Map<Long, Double> {readOnly}

- structureUnitDatalList: List<StructureUnitData> {readOnly}

- structureUnitList: List<StructureUnit> {readOnly}

*

getAutomatizationUpdateCost(List<Long>, Long): Double

- getAutomatizationValue(List<Long>, Long, boolean): Double
+ OptimalVariantFinder(List<Keyindicator>, List<AutomatizationLevel>, List<StructureUnitData>, List<StructureUnit>, List<Data:>, List <AutomatizationUpdat e>, List<Dat alndicatorVaue>)
+ process(Double): List<String>

T
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Iteratar

calc::Cartesianlterator

-automati;

zationLevellist | /0..*

/ entity::AutomatizationLev\

) /

automatizationLevelld: Long
description: String
value: Double

- current:int=0
- last: long {readOnly}

- lilio: List <List <T=> {readOnly}

hasNext(): boolean
next(): List <T>
remove(): void

+ Cartesianiterator (List <list <T>>)
- get(int, List <List <T>>): List<T>

+ o+ o+ o+

getAutomatizationLevelld(): Long

getDescription(): String
getValue(): Double

setAutomatizationLevelid(Lorg): wid

setDescription(String): void
setValue(Double): void

-automatizationUpdatelList| /0..*
L

- lilio: List <List <T>>

+ iterator(): Iterator <List <T=>

+ Cartesianiterable(list <list <T>>)

entity::AutomatizationUpdate

-datalndicatorValueLisV 0.*

automatizationLevelid: Long
automatizationUpdateld: Long
cost: Double

datald: Long

-structureUnitList
—

0.*

entity::StructureUnit

hardwareld: Long
informationSystemFunctionld: Long
structureUnitld: Long

userld: Long

+ o+ o+ o+ o+ o+ o+

getHardwareld(): Long
getinformationSystemFunctionid(): Long
getStructureUnitid(): Long

getUserld(): Long

setHardwareld{Long): void
setinformationSystemFunctionlid(Long): vaid
setStructureUnitid(Long): void
setUserld(Long): void

entity::D icatorvalue

T T T —

getAutomatizationLevelld({): Long
getAutomatizationUpdateld(): Long
getCost(): Double

getDatald(): Long
setAutomatizationLevelld(Long): void
setAutomatizationUpdateid(Long): vaid
setCost(Double): void
setDatald(Long): void

datald: Long
dataindicatorValuetd: Long
keyindicatorld: Long

value: Double

+ + o+ ++ o+

getDatald(): Long
getDatalndicatorValueld(): Long
getKeyindicatorld(): Long
getValue(): Double
setDatald(Long): void
setDatalndicatorValueld(Long): oid
setKeylndicatorid(Long): void
setValue(Double): void

Pucynok 4.5 — ®@parMeHT AiarpamMu KJiaciB MporpaMHOT0 peatizanii iHhpopMaliiiHOI TEXHOJIOT1T BUOOpY BapiaHTa

MPOEKTHOTO PILICHHS PEIHXUHIPUHTY crerfianizoBanux [C

114
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[Iporpamuuii koj peanmizalii MOIIYKY ONTHUMAJIbHOIO BapiaHTa 3 3a3HAYCHHAM

0OMeXeHb BUTPATHUX PECYPCIB HABEICHO HIKYE:

package org.hock.calc;
public class OptimalVariantFinder {
private final List<AutomatizationLevel> automatizationLevelList;
private final List<StructureUnitData> structureUnitDataL.ist;
private final List<StructureUnit> structureUnitList;
private final List<Data> dataList;
private final List<AutomatizationUpdate> automatizationUpdateL.ist;
private final List<DatalndicatorValue> datalndicatorValueList;
private final Map<Long, Double> keyIndicatorValues;
private final Map<Long, Double> automatizationLevelValues;
private final Map<Long, String> automatizationLevelNames;
public OptimalVariantFinder(List<KeylIndicator> dataKeylndicator,
List<AutomatizationLevel> automatizationLevelList,
List<StructureUnitData>  structureUnitDataList, List<StructureUnit>
structureUnitList, List<Data> dataL.ist,
List<AutomatizationUpdate> automatizationUpdateL.ist,
List<DatalndicatorValue> datalndicatorValueList) {
super();
this.automatizationLevelList = automatizationLevelList;
this.structureUnitDataL ist = structureUnitDataL.ist;
this.structureUnitList = structureUnitList;
this.dataList = dataL.ist;
this.automatizationUpdateL.ist = automatizationUpdateL.ist;
this.datalndicatorValueList = datalndicatorVValueList;
keylIndicatorValues = dataKeylndicator.stream()
.collect(Collectors.toMap(ki -> ki.getKeyIndikatorld(), ki ->
ki.getNormalizeValue()));
automatizationLevelValues = automatizationLevelList.stream()
.collect(Collectors.toMap(al -> al.getAutomatizationLevelld(), al ->
al.getValue()));
automatizationLevelNames = automatizationLevelList.stream()
.collect(Collectors.toMap(al -> al.getAutomatizationLevelld(), al ->
al.getDescription()));

public List<String> process(Double costLimit) {
List<String> retList = new ArrayList<>();
Map<Long, Long> currentAutomatizationld = new HashMap<>();
Map<Long, List<Long>> dataldsMap = new HashMap<>();
Map<Long, List<Data>> datasMap = new HashMap<>();
for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();
List<Long> datalds = structureUnitDataL.ist.stream()
filter(sdu ->
sdu.getStructureUnitld().equals(structureUnitld))
.map(sdu -> sdu.getDatald())
.collect(Collectors.toL.ist());
dataldsMap.put(structureUnitld, datalds);
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List<Data> unitData = dataL.ist.stream()
filter(d -> datalds.contains(d.getDatald()))
.peek(d -> currentAutomatizationld.put(structureUnitld,
d.getAutomatizationld()))
.collect(Collectors.toL.ist());
datasMap.put(structureUnitld, unitData);
}
Map<Long, List<Long>> availableUpgradeOptionsMap = new HashMap<>();
for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();
Long currentAutomatizationLevelld =
currentAutomatizationld.get(structureUnitld);
List<Long> availableUpgradeOptions = new ArrayList<>();
for (AutomatizationLevel automatizationLevel : automatizationLevelList) {
if(automatizationLevel.getAutomatizationLevelld().longValue() >
currentAutomatizationLevelld.longValue()) {

availableUpgradeOptions.add(automatizationLevel.getAutomatizationLevelld());

}

availableUpgradeOptionsMap.put(structureUnitld,
availableUpgradeOptions);
}
Double sumAutomatizationVValue = Double.valueOf(0.0);
for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();

Long currentAutomatizationLevelld =
currentAutomatizationld.get(structureUnitld);
Double automatizationValue =

getAutomatizationValue(dataldsMap.get(structureUnitld),
currentAutomatizationLevelld, true);
sumAutomatizationValue += automatizationValue;
retList.add(String.format("DEBUG: Structure Unit %s Current Efficenty:
%.6f", structureUnit.getStructureUnitld().toString(), automatizationValue));
}
retList.add(String.format("DEBUG:  Current Summary  Efficenty:  %.6f",
sumAutomatizationValue));
for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();
List<Double> values = new ArrayList<>();
for (AutomatizationLevel automatizationLevel : automatizationLevelList) {

Long automatizationLevelld =
automatizationLevel.getAutomatizationLevelld();
Double automatizationValue =

getAutomatizationValue(dataldsMap.get(structureUnitld),
automatizationLevelld, false);
values.add(automatizationValue);
}
retList.add(String.format("DEBUG: Structure Unit %s. Efficenty: %s",
structureUnit.getStructureUnitld().toString(),
values.stream().map(d ->String.format(*%.6f", d)).collect(Collectors.joining(" ™))));

¥
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for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();
retList.add(String.format("DEBUG: Structure Unit %s Available Upgrade
Options: %s",
structureUnit.getStructureUnitld().toString(),

availableUpgradeOptionsMap.get(structureUnitld).stream().map(id ->
id.toString()).collect(Collectors.joining(", "))));

for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();
for (Long automatizationLevelld
availableUpgradeOptionsMap.get(structureUnitld)) {

Double automatizationValue =
getAutomatizationValue(dataldsMap.get(structureUnitld),
automatizationLevelld, false);
Double automatizationUpdateCost =
getAutomatizationUpdateCost(dataldsMap.get(structureUnitld),
automatizationLevelld);
retList.add(String.format("DEBUG: Structure Unit 9%0s.
AutomatizationLevel %s, Efficenty: %.6f, Cost: %.6f",
structureUnit.getStructureUnitld().toString(),
automatizationLevelNames.get(automatizationLevelld), automatizationValue,
automatizationUpdateCost));

}

double maxAutomatizationValue = 0.0;
double cost = 0.0;
List<Long> levellds = null;

List <List<Long>> llc = new ArrayList <> ();
for (StructureUnit structureUnit : structureUnitList) {
llc.add(availableUpgradeOptionsMap.get(structureUnit.getStructureUnitld()));
¥
Cartesianlterable<Long> ci = new Cartesianlterable<>(lIc);
for (List<Long> lo: ci){
retList.add(String.format("DEBUG. Process Option %s", lo.stream().map(id
-> id.toString()).collect(Collectors.joining(", ))));
int index = 0;
Double automatizationValue = Double.valueOf(0.0);
Double automatizationUpdateCost = Double.valueOf(0.0);
for (StructureUnit structureUnit : structureUnitList) {
Long structureUnitld = structureUnit.getStructureUnitld();
automatizationValue +=
getAutomatizationValue(dataldsMap.get(structureUnitld),
lo.get(index), false);
automatizationUpdateCost +=
getAutomatizationUpdateCost(dataldsMap.get(structureUnitld),
lo.get(index));
index++;
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retList.add(String.format("DEBUG:  Efficenty: %.6f, Cost: %.6f",
automatizationValue, automatizationUpdateCost));
if(automatizationUpdateCost.doubleValue() < costLimit) {
if(automatizationValue.doubleValue() > maxAutomatizationValue) {
maxAutomatizationValue = automatizationValue;
levellds = lo;
cost = automatizationUpdateCost;

}
¥
if(levellds !'=null) {
retList.add(String.format("Found.\nSelected variants: %s. Efficenty: %.6f, Cost:

%.6f",
levellds.stream().map(s -> s.toString()).collect(Collectors.joining(",
ll))’
maxAutomatizationValue, cost));
}else {
retList.add("Not Found;");
}
return retList;
}
private Double getAutomatizationUpdateCost(List<Long> datalds, Long automatizationld)
{

Double cost = Double.valueOf(0.0);
for(AutomatizationUpdate automatizationUpdate : automatizationUpdateL.ist) {
if(datalds.contains(automatizationUpdate.getDatald()) &&
automatizationUpdate.getAutomatizationLevelld().equals(automatizationid)) {
cost += automatizationUpdate.getCost();
}
¥

return cost;
}
private Double getAutomatizationValue(List<Long> datalds, Long automatizationld,
boolean debug) {
Double automatizationLevelValue =
automatizationLevelValues.get(automatizationld);
Double value = Double.valueOf(0.0);
for (DatalndicatorVValue datalndicatorValue : datalndicatorValueList) {
if(datalds.contains(datalndicatorValue.getDatald())) {
value += datalndicatorValue.getValue() *
keylndicatorValues.get(datalndicatorValue.getKeylIndicatorld()) * automatizationLevelValue;
}
¥
return value;
Jns BuxkoHaHHs Kpoky «Busnauenns pmanux OTK crmemianizoBanoi IC 3

ypaxyBaHHSIM CTYMEHIO aBTOMAaTH3allii BBEJACHHS JaHUX» 3allPONOHOBaHO1 1H(GOpMAIIHHOT

TEXHOJIOr1l BUXoJsf4l 3 TekcroBoro omnucy BII, erementiB, aiii B Moaym «BusHaueHnHs
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cryneHto aBromarusaiii OTK» cdopmoBani Ta BBemeHi BianmoBinHi bII Ta enemenTw.

Expanna ¢opma BBenenns, Binobpaxenns bIl, enementiB BIl, niii BII indopmamiiinoro

cymposoay (puc. 4.6.)
|| Process List — O *
Process Name Process Elements Select Delete
PeecTpauis goHopa Show Elements Select Delete
proc2 Show Elements Select Delete
proc3 Show Elements Select Delete

Process Name |

|Sa\re| |Canoel|

Pucynox 4.6 — Expanna ¢popma BBeieHHsl, Binoopaxxkenns bIl, enementin bI1

J171s KOXHOTO eJeMeHTy BBeeHi i (puc. 4.7).

| - O X
r
| Manage Process | | Add New Action
|
| Mame Process Mame  |Process Element M..| Business Process .| Information System._. Select Delete ¥
|BBEAEHHA_OaHNK_... |procliliiii sub proc 1 Show Functions Select Delete '
|aaep,eHHﬂ_p,aan_... proc1iii sub proc 1 Show Functions Select Delete [
|popmysarHA_nepe... [proclitiii sub proc 1 Show Functions Select Delete
|BBEAEHHA_DaHMK_... [proclititii sub proc 1 Show Functions Select Delete
BEEOEHHA_NAHWY_B...|proc1iii sub proc 2 Show Functions Select Delete
(HOPMYBAHHA_BTHE. .. |proctiiiin sub proc 1 Show Functions Select Delete
CNWCaHHA proc1iii sub proc 1 Show Functions Select Delete

Pucynox 4.7 — Expanna ¢opma BBeIeHHS Ta BijoOpaskeHHsI 1iii eneMenTiB bI1
Jlnst koxxHOT mii  cpopMoBaHI Ta BBEIEHI JaHI 3 BU3HAUCHHSAM CTYTICHS

aBTOMAaTH3allll BBeJACHHS JaHuX (puc. 4.8).



[E3)] — O .
Action Name Name Automatizati...| Structur...| Value |Automat.| Select | Delete

FPeecTpauiA 3BepTaHHA (O0aTa, BUE 3EEPTAHHA). |[CEpiA_BWTPAT Matepiany 11(0,978) Sh... V... C... 5. D... -
PeecTpauin 3gepTaHHA (4arta, Mg 38epTaHHA). [Ha3ea_euTpar_ marepiany  [11(0,978) Sh... V... Co. S... D...
PeecTpauia 3BepTaHHA (OaTa, BUO 3BepTAHHA). |KiINBKCTE_BWTPAT_ Mawepia... 12(0,980) Sh... V= C__.. S_... D...
Meperipka Ha HAABHICTE A0CONKITHWX NPOTWN.... [OaTa_HAaKnagHoi 12(0,980) Sh... V... C.. 5. Dh... =
MepesipKa Ha HAABHICTE a0COMIOTHWX NPOTHMN...[HOMEP_ HaknagHoi 12(0,980) Sh... V... Co. S... D... |
Mepesipka Ha HAABHICTL aGCONITHWX NPOTWN... (HA3BA_CHPOBUHK 12(0,980) Sh... V... C.. S... D... |
Mepeeipka Ha HARBHICTE TAMUYACOBKMX MPOTHN... (HOMED_LEeHTprgymi 12(0,980) Sh... V... C.. S. D...
Mepesipka Ha HAABHICTE THMYACOBMX NPOTKMN... [YAC_MNoyaTky_UeHTpudyrye... [12(0,980) Sh... V... Co. S D... |
Mepesipka Ha HAABHICTE THMYACOEMX NPOTMN... [Yac_3asepCceHHA_ueHTpud... 11(0,978) Sh... V... C.. S... D... |
[Mepesipka Ha HAABHICTE TAMYACOBKMX NPOTHN... [KiNbKICTE_obepTia 11(0,978) Sh... V... C. S ...
[NepeBipka Ha H3ABHICTE TAMYACOBKMY NPOTKM... [TEXHIK 11(0,978) Sh... V... C... 5. D...
Mepesipka Ha HAABHICTE THMYACOBMX NPOTKN... [GpaK_UEHTPUBYTYBAHHHA 11(0,978) Sh... V... Co. S... D... |
[NepeBipka Ha HAABHICTL A0DCONTHWX NPOTWN... |0aTa_HaknagHoi 11(0,978) Sh... V= C__.. S_... )..._ -

Pucynok 4.8 — Exkpanna ¢opMma BBeJIeHHs Ta BiToOpakeHHA JaHUX 1HGOPMAIIHHOTO

cynposoay bII

3 TEKCTOBOTO OIMKMCY BUMOT JO MEBHUX il cOopMOBaHI Ta BBEJCHI BHMOTH IO

¢bynkuii cnemanizoBanoi [C (puc. 4.9).

|%)| Information System Requirements — O x
Sybsystem Mame Function Name Requirements Select Delete

is 51 OBGniK Ta KOHTPONb HA... |3aBTOMATHYHE 3YMTYEAH... Select Delete -

is 51 KOHTpONb HAABHOCTI A... |aBTOMATHYHE 3YMTYEAH... Select Delete i

is 51 KOHTpONE HAABHOCTI 3... |3ETOMATUUYHE UMTYEEH. .. Select Delete £
is 51 KOoHTpONb HAABHOCTI 4... [WBMOKWA aBTOMATH30E. . SLiecl )(ﬁ-
is 51 KoHTpOoNb HAABHOCTI ... |aBTOMAaTH30BaHWA NOLL... SLiec‘l )(ﬂ-
is 51 KOoHTpOoNb HAABHOCTI 4. |peecTpauin gakTy 3gep... Select Delete
is 51 KOHTpONE HAABHOCTI T... |OPMYBAHHA 3annTy 4... Select Delete

is 51 KOHTpONE HAABHOCTI T... |hOPMYBAHHA 3anuTy ... Select Delete |

is s1 KOHTpONE HAABHOCTI T... [GOPMYBAHHA 3anuTy 4... Select Delete -

Information System Subsystem

is s1

|v|

Information System Function

Description

ODniK T KOHTPONb Hammoa...| - |

[ome] [Lcemea]

Pucynox 4.9 — Expanna ¢opMa BBeICHHsI Ta BIOOPaKEHHSI BAMOT 710 (PYHKITIH
cneraimzoBanoi [C
Jlis BUKOHAHHS KpOKYy «AHami3 BIUIMBY JocToBipHOcTi ganux Ha KC3III»

Buxoasai 3 onucy KC3IIJ[ chopmoBani Ta BBemeHi BiANMOBIAHI KoeDIiEHTH 3HAYHOCTI

KC3IL. (puc. 4.10).
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[&] ¥ O
Mame Value MNormalized Select Delete
ki1 1 0,24/ elec Delete
ki2 1 0,18 elec Delete
ki3 1 0,17 elec Delete
kid 1 018 elec Delete
ki 1 023 elec Delete
Name |
Value

Normalized Value

e

il

Pucynok 4.10 — Expanna ¢opma BBenenns ta Biioopaxenns KC3I1/]

O1iHIOBaHHSI TTOTOYHOTO 3HAYEHHs IMOKAa3HWKA (DYHKIIIOHYBAaHHS CIIEIiali30BaHOI
IC B minomy ta BimHocHo koxkHoro OTK, dopmyBaHHS BapiaHTIB NMPOEKTHHUX PIIlICHb
pEeIHXUHIPUHTY cnenianizoBaHoi [C, olliHIOBaHHS KOKHOTO BapiaHTa MPOEKTHOTO PIIICHHS
peinxuHipuHTY cremianizoBanoi [C 3M1HCHIOEThCS 32 JAOMOMOTOI0 MOJYJISI PO3PAXYHKY

noKa3HuKa GpyHKIioHyBaHHs crienianizoBanoi IC (puc.4.11 — 4.12).

| | Calculate

DEBUG: Structure Unit 1 Current Efficenty: 0,336432 -]
DEBUG: Structure Unit 2 Current Efficenty: 0093002

DEBUG: Structure Unit 3 Current Efficenty: 0328315

DEBUG: Structure Unit 4 Current Efficenty: 0222019

DEBUG: Current Summary Efficenty: 0979768

Pucynox 4.11 — Expanna popma po3paxyHKy y3araabHEHOTO TTOKa3HHKA (DYHKIIIOHYBaHHS

creriamizoBanoi IC

DEBUG: Structure Unit 1. Efficenty: 0,336432 0,337120 0,338840 0,339872 0,340560 0,342968
DEBUG: Structure Unit 2. Efficenty: 0,092812 0,093002 0,093476 0,093761 0,093957 0,094615
DEBUG: Structure Unit 3. Efficenty: 0,328315 0,328986 0,330664 0,331672 0,332343 0,3346093
DEBUG: Structure Unit 4. Efficenty: 0,220441 0,220892 0222019 0,222695 0,2231465 0,224724
DEBUG: Structure Unit 1 Available Upgrade Options: 2,3, 4,5 6

DEBUG: Structure Unit 2 Available Upgrade Options: 3,4, 5,6

DEBUG: Structure Unit 3 Available Upgrade Options: 2,3, 4,5 6

DEBUG: Structure Unit 4 Available Upgrade Options: 4,5, 6

DEBUG: Structure Unit 1. AutomatizationLevel 12, Efficenty: 0,337120, Cost 125000,000000
DEBUG: Structure Unit 1. AutomatizationLevel 13, Efficenty: 0,338840, Cost 155000,000000
DEBUG: Structure Unit 1. AutomatizationLevel 14, Efficenty: 0,339872, Cost 165000,000000
DEBUG: Structure Unit 1. AutomatizationLevel |5, Efficenty: 0,340560, Cost: 170000,000000
DEBUG: Structure Unit 1. AutomatizationLevel 16, Efficenty: 0,242968, Cost: 200000,000000
DEBUG: Structure Unit 2. AutomatizationLevel 13, Efficenty. 0,093476, Cost 155000,000000
DEBUG: Structure Unit 2. AutomatizationLevel 14, Eficenty: 0,093761, Cost: 165000,000000
DEBUG: Structure Unit 2. AutomatizationLevel 15, Efficenty: 0,093951, Cost: 300000,000000
DEBUG: Structure Unit 2. AutomatizationLevel |6, Efficenty. 0,094515, Cost 320000,000000
DEBUG: Structure Unit 3. AutomatizationLevel 12, Efficenty: 0,328986, Cost 125500,000000
DEBUG: Structure Unit 3. AutomatizationLevel 13, Efficenty: 0,330664, Cost 160000,000000
DEBUG: Structure Unit 3. AutomatizationLevel 14, Efficenty: 0,331672, Cost 170000,000000
DEBUG: Structure Unit 3. AutomatizationLevel 15, Efficenty: 0,332343, Cost 285000,000000
DEBUG: Structure Unit 3. AutomatizationLevel 16, Efficenty: 0,334693, Cost 300000,000000 -

Pucynox 4.12 — Expanna ¢opma po3paxyHKy Moka3zHuKa (GyHKITIOHYBaHHS
cnenianizoBanoi [C uist KO)KHOTO 3 BapiaHTIB MPOEKTHUX PIIIEHb PEIHKUHIPUHTY

croeriaimzosanoi [C
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BusHayeHHsT ONTMMaIbHOTO BapiaHTa MPOEKTHOTO PIIMIEHHS PEIHKUHIPUHTY
cnemianizoBanoi IC 3 ypaxyBaHHSM 3aJaHuUX OOMEXEHb 3IHCHIOETHCS 3a JOIIOMOTOIO

MOJIYJIS MOIIYKY ONTUMAIBHOTO BapiaHTy peIHXUHIPUHTY crerianizoBanoi [C

LEHLIG Emcenty. U099 /000, Cost: 1700000,000000
Found.
Selected variants: 6, 4, 6, 6. Efficenty: 0,996146, Cost: 945000,000000

Pucynok 4.13 — Expanna dopma 115 BioOpakeHHs pe3yIbTaTiB PO3PaxyHKIB
BHU3HAUEHHS ONTUMAJIBHOTO BapiaHTa MPOEKTHUX pilieHb peilxkuHipuary OTK

croeriaimzoBanoi [C

4.4 AnpoOauist pe3yibTaTiB JUCEPTALITHOrO JOCIIKEHHSI Ha MPUKIIAAl BUOOPY
BaplaHTy MPOEKTHOTO PIIICHHS PEIHXUHIPUHTY CHeIliani3oBaHoi iHGOpMaIliiiHOT cuCTeMHU

KITH XOP «O06nacHuii HEHTpP CIIyKOU KPOBi»

[HdopmariiitHa TexHOJIOT1T BUOOPY BapiaHTa MPOEKTHOTO PINICHHS PEIHXXUHIPUHTY
cremiamizoBaaux IC 3actocoBana mis cnemianizoBanoi IC KHIT XOP «OLICK».
da3za «O1iHIOBaHHS XapaKTEPUCTUK ICHYI0UO1 criemianizoBaHoi [Cy», «Axryamizaltis
CTPYKTYPHHUX MOJIENei»: 3a1aH0 oOMexxkeHHs BuTpatHux pecypciB B 1 000 000 rpH.
Busnaueno nactynui bII KITH XOP «OLCK» (puc.4.16):
peecTparlis I0HOPA;
MIPOBEICHHS MIEPBUHHMX MEPE TOHAIIHHUX TOCTIIKCHbD;
MIPOBEJICHHS] MEIUYHOTO OTJISIAY;
IIPOBEJICHHS JTOHAIIIT;
HEHTPU(PYTYBaHHS KPOBI;
PO3IIOLI KPOBI HA KOMIIOHEHTH;
J1a00paTOPHI JTOCTIKEHHS;

MapKyBaHHS MMPOAYKTIB KPOBI;

© 00 N oo o B~ W N -

KapaHTHHI3aIlis;
10Buaua KOMIIOHEHTIB B JIIKYBAJIbHUH 3aKjaj;

11maTepianbHO-TEXHIYHE 3a0€3MeUEHHS;
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12nnanyBaHHS,;

13ynpaBiiHHS.

Pucynox 4.14 — BIT1 KHIT XOP «OLICK»

Jns Busnauenux bBII cpopmoBani enementu bBII 3 3a3HaueHHAM NOPAIKOBHX
HOMEPIB, LI0 BKa3ylOTh Ha NpUHANEKHICTh A0 BignosigHoro BbII: 11 oTpumanHs
JIOKYMEHTIB, 1[0 3acBiguye ocoOy; 12 BBeleHHSA, KOpEryBaHHS, IepeBipKa MOBHOL
iHdopmarllii mpo J0HOpa, BiABeneHy ocoOy; 13 3roma nonopa; 14 dopmyBaHHA
CYIIPOBIIHOT JOKyMEHTallli Ta imeHTudikatopa ocobw; 21 imeHtudikaiis goHOpa; 22
BBEJICHHS, KOPETYBaHHs, NEPEeBIpKa pe3yibTaTiB KIIHIYHUX Ja00paTOPHUX HOCIIIKEHbD;
23 dopmyBaHHS cymnpoBigHOi mokymeHTari; 31 imeHtudikaris qoHOpa, 32 BBEICHHS,
KOperyBaHHS, MepeBipKa pe3yabTaTiB MeAUYHOTo orisiay; 33 QopMyBaHHS JOMYCKY IO
nonaiii; 34 QopmyBaHHs cymnpoBigHOi gokymeHTarii; 41 imentudikaiis J0HOpA,
BBC/ICHHS\KOPETYBaHHS JIaHUX JoHalii,; 42 MapKyBaHHsS TpoOIipoK Ta KOHTeWHepiB; 43
(dbopMyBaHHS CyNpOBIIHOT JOKyMeHTaIlil; 44 mepemileHdss mpoOipoK Ta KOHTEHWHEpiB Ha
OUTBHULIIO HeHTpudyryBanus; 51 igeHTudikaiis KoHTeiHepa; 52 BBeICHHA\KOPETYBAHHS
naHux neHTpudyryBaHHs; 53 GpopMyBaHHS CYNMpOBIAHOI TOKyMeHTAIlii; 54 mepemimeHHs
Ha TUIBHULIO HEeHTpUyryBaHHS; 61 inmenTudikarmis KOHTEHHepa, 62
BBC/ICHHS\KOPETYBaHHS JaHUX OTPUMaHUX KOMITIOHEHTIB; 63 (hopMyBaHHs ificHTUIKaTOpa
KOMIIOHEHTa; 64 QopmyBaHHSA CyNpoBIOHOI JOKyMeHTallli; 65 mnepeMillleHHs Ha
ampoOariito Ta macnoprtm3aniro; /1 imeHTudikamis 3paska; 72 KBamiQikallis, Bamigaris
pe3yabTariB  OiOXIMIYHMX  JOCTIDKCHB; 73  BBCICHHSI\KOPETYBaHHS  pPE3yJIbTaTiB
61oxiMiuHO1 Tabopartopii; 74 GpopMyBaHHS CYMPOBIAHOI TOKyMEHTaIlli; 75 imeHTudiKaIis
3pa3ka; /6 kBamiikaiis, Bamigamis pe3yJbTaTiB JIA0OpPaTOPHUX 130CEPOJIOTIUHHUX

JOCTIKEHb; 77 BBEACHHS\KOPET'YBaHHS PE3YJIBTATIB 130CepoJIoriuyHol jabopatopii; 78
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dbopMyBaHHS CYNpPOBIJHOI JAOKyMmeHTali; 79 inentudikaris 3paska; 710 kBamidikaris,
BaNiallisi pe3ysbTaTiB remMa TpaHCMICMBHUX iHQeKmiid; 711 BBemeHHSI\KOpEryBaHHS
pe3yabTaTiB  remMa TpaHCMiCMBHMX  1H(Dekui; 712 dopMyBaHHS  CYNpPOBIIHOI
JTOKyMEHTaIlii; 713 KOHTPOJIb pe3yJIbTaTiB JJA0OPATOPHUX JOCTIIKEHB; /14 1menTudikarris
3pa3ka; 715 BBeICHHSA\KOPETYBaHHS PE3yJIbTATIB BXIJIHOTO KOHTPOJIO; 716 dopMyBaHHS
CyHpoOBiAHOT JOKyMeHTalli; 717 kBamidikaliis, Baliiaiis pe3yJbTaTiB 0aKTep10IOTYHUX
JOCHTIKeHb; 718 BBemeHHs\KOpEryBaHHS pe3yibTariB OioxiMiuHOI Jaboparopii; 719
dbopMyBaHHS CYNpPOBITHOI JOKyMeHTallii; 720 BBEICHHSI\KOPETYBaHHS pPe3yJIbTaTiB
KOHTPOJIIO SIKOCTI 3pa3KiB KpoBi; 721 BBeAcHHSI\KOpEryBaHHsS pe3yjbTaTiB YMOB IIpaili;
722 dhopmyBaHHS CympoBimHOI JOoKyMeHTaril; 81 ineHTudikaris KOMIIOHEHTa, TIepeBipKa
MPUAATHOCTI KOMIIOHEHTa; 82 (opMyBaHHS ETHKETKM Ha TOTOBY MpOAyKIiio; 83
dbopMyBaHHS CYNpOBIIHOI JOKyMeHTallli; 84 mepeMimieHHs KOMIIOHEHTIB, KOHTPOJIb
BUITYCKYy KOMIIOHEHTIB KpoBi 85 103B1J1 Ha BUMMYCK KOMIOHEHTIB KpoBi; 91 inentudikarris
KOMIIOHEHTa, OTPUMAaHHS KOMIIOHEHTIB, (JOpPMyBaHHS CYNPOBITHOI AOKyMeHTarii; 92
PO3MIIIEHHS KOMIIOHEHTIB, KOHTPOJIb TEPMiHIB KapaHTHHI3allli; 93 KOHTpOJIb HasBHOCTI
OpakiB; 94 nepemillleHHs KOMIOHEHTIB 3 Kapantuny; 101 imenTudikaiis KOMIOHEHTA,
oTpuMaHHs KoMIoHeHTIB; 102 dhopmyBanHs cynpoBinHoi nokymenTaitii; 103 po3miments
komrnoneHTiB; 104 koHTpons TepmiHiB mnpuaatHocTi; 105 Bugada KOMIOHEHTIB B
nikyBanbHi 3akianau; 106 dopmyBanHs nmotpedu B komnonentax; 107 ¢gopMyBaHHS 3asBKU
Ha komrnoHeHTH; 108 orpumaHHS KOMMOHEHTIB KpoBi; 109 dopmyBaHHS CympoBiAHOI
nokymentamii; 111 HaaxomkeHHs MeaukaMmeHTiB; 112 Bugaua MeEIUKAaMEHTIB Ha
nigpo3aiim; 113 ¢gopMyBaHHsS cynpoBinHOI JokyMeHTaii; 114 koHTposb 30epiranss
meaukameHTiB, 115 ¢opmyBanns morpedbu; 121 BBeneHHs pemaryBaHHS OTOBOPIB Ha
MOCTa4YaHHs KOMIIOHEHTIB KpoBi; 122 dopmyBaHHs cympoBigHOi AokymeHTarii; 123
dhopmyBaHHs TU1aHy 3akynok; 131 anani3 aissibHOCTI 3akiany; 132 dopmyBaHHS 3BITHOCTI;
133 dopmyBaHHS Ta KOHTPOJb BUKOHAHHS 3a]1a4.

Jexommnosumis BII Ha enemenTy HaBeneHa Ha puc.4.15:
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Pucynox 4.15 — [Ipuknan nexkomnosutiisa bI1 Ha enementu

[IpencraBHuKamMu BiAAUTY yHOpaBisiHHS Ta 3a0e3neueHHs skocti KHIT XOP
«OLCK» BuzHaueHno By3bki kputnuHi Aii bI1, a came nii, mo Hanexats enementam bII 4
MPOBEJCHHS JOHAIil, 5 neHTpudyryBanHs KpoBi, 6 po3MOAiT KpOBI HA KOMIIOHEHTH, 8
MapKyBaHHsI NPOAYKTIB KpoBi. Came mia yac iHQopMauiiHoro cympoBoay aiii mux BIIT
JIOIYCKA€EThCS HaO1JIbIIa KUTBKICTh TOMIJIOK BBEJICHHS JTaHUX.

Busnaueni OTK cneuianizoBanoi IC:

1peectparop BK/IK;

21abopaHT KIIiHIYHOT 1aboparopii;

3TepareBT;

AMenuyHa cecTpa onepariiHoi;

SMEIUYHUN peecTpaTop OnepaiiinHoi,

O6TEeXHIK;

{MEeIUYHUN PEECTPATOP MITBHUII (DPAKIIIOHYBAHHS;

8MeMYHUN peecTpaTop AUIBHULI anpoOaris;

Onikap-mabopaHT 130CePOIOTIUHOT JIabopaTopii;

10nikap-nabopant gabopaTopii reMaTpaHCMICUBHUX 1H(EKIIIH;

11nikap-nabopaHT 6aKTEP10JOTIYHOI JabOpaTopii;

12nikap-nabopanTt 1abopaTopii KOHTPOIIO SIKOCTI,

13ymoBHOBa)keHa 0c00a 3 SIKOCTI;
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143aBiyBay 1a00paTOPHOTO BiIJIICHHS;

15mMenuuHuil peecTpaTop KapaHTHHI3AIIT,

16MenuyuHa cecTpa JOTICTHKH,

17MenuuHU peecTpaTop BIIIALTY JOTICTHKH;

18nposizop

19upexrop;

201a00paHT BX1AHOTO KOHTPOJIIO Jaboparopii;

21MenanyHa cecTpa BX1JHOTO KOHTPOIIO KOHTEHHEPIB;

22MeINYHUN CTAaTUCTH;

23Kkacwup.

Bignosigui OTK, 1o 3ailCHIOIOTH BHKOHAHHS KPUTHYHHMX i BHU3HaueHO. 4
MEINYHUN CcecTpa OMepamiiHol; S TexHiKk; 6 MeAWYHUN peecTpaTop AUTBHUII
bpakiionyBaHHs; 8 METUYHHIA peeCTpaTOp ALTBHUIN anmpoOartis.

BianosinHo Bu3HaueHUX 11 chopmoBaHo mepenik (yHkiii crnemianizoBanoi IC y
(dbopmarti nopsakoBUil HoMep QyHKUIT — Ha3Ba QyHKLIT : 11 — igeHTHdiKalis KOpUCTyBaya;
12 — momyk Ta mepeBipKa JaHUX MPO JOHOpA HA HASBHICThH BIJIBEJICHb BiJ JOHOPCTBA
(TumMyacoBi/mocTiitHl); 13 — KOHTPOJL I1HTEpBANMIB MiX OoHaiisMmu;, 14 — peectparris
HOBOTO J0oHOpa; 15 — peectpamist Bi3uTy/monanii; 16 — popmyBaHHs Ta APYK BUXITHHUX
dopm; 17 — popmyBaHHA Ta ApYK KOHTAKTHOTO Opaciery noHopa; 18 — dotorpadyBanus
noHopa Ta 30epiranns ¢otorpadii y BJ[; 19 — peectpaniss MeIMYHUX BiIBEICHb Bij
noHopctBa; 121 — iMmopt/excropt iH(oOpMarllii mpo AOHOPIB Ta OcCiO, BiABEACHUX BiJX
JIOHOPCTBA 3 IHIIUX cucTeM; 122 — BiampaBka cMC TOBIOMIIEHb JOHOpaM; 123 — KOHTPOJIb
HASBHOCTI KOHTAKTY 3 1H()EKIIIHHIMH XBOPHUMH 32 MICIIEM MPOKUBaHHS; 124 — oTpuMaHHs
3as1BOK 3 BIJIUTY €KCIEAUIlii Ha TEPMIHOBE KOMIUICKTYBaHHS MOHOPIB; 125 — mpuiiHATTS
plllIeHHs IOAO0 BHAY JOHAIli 3 ypaXyBaHHSM 3aKa3iB Ta HasBHUX KOHTeHHepiB; 21 —
ayTeHTU(]iKalllsl KOPUCTyBauiB; 22 — aBTOMAaTWyHa IJeHTU(IKAI JOHOpA 3a IITPUX-
KOJI0M; 23 — BHECEHHS pe3yJIbTaTiB JIA0OpATOPHUX JOCTIIHKeHD (KIHIYHUN aHali3, rpymna
KpoBi); 24 — aBTOMAaTW4yHa TeHepalis YHIKaJbHOI MapKu JAoHauii; 25 — BHECEHHS
pEe3yNbTaTIB MIBUAKUX TECTIB; IMIOPT PE3yJbTaTiB JOCIIKEHh C TeMaTOJIOTTYHOTO

aHaII3aTOpy; aBTOMATHYHUN KOHTPOJb BIJIMOBITHOCTI PE3YJBTATIB JOCIHIKEHh HOPMAaM;
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26 — npyk BUXigHUX (OPM Ta 3BITIB; aBTOMATHYHE ITOHOBJICHHS JIAaHUX ITICIS 31MCHEHHS
BCIX omeparliii; 2/ — aBTOMaTU4YHE BH3HAYEHHS IEpeiKy Ja00paTOpHUX JOCHTIKEHb B
3JIEKHOCTI BIJl THUITY JOHAIlT Ta KUJIBKOCTI MOMEPEAHIX JOHAIi; 28 — aBTOMaTU30BaHUN
00JIIK BUTpaTHUX MarepiaiiB; 29 — KOHTPOJIb BHUTpPAT pPEarcHTIB Ta peakTuBiB; 31 —
imeHTrdiKaris KopucTyBada; 32 — aBTOMaTHYHA i7IcHTU(IKAIS TOHOPA 3a MITPUX-KOJIO0M;
31 — mepermsin iHGopMaIlii Mpo monepeaHi Mea 00CTexKeHHS; 33 — peecTparlisi pe3yJbTaTiB
MEIUYHOTO OOCTeXKEHHS JOHOpa; 34 — peecTpamis 3akiIIOUEHHS JKaps TIpo
NpUAATHICTH/HE TPUAATHICT 0 JOHOPCTBA; 35 — peecTpallisi MEIUYHUX BIJBEACHb BIJ
JIOHOPCTBA; peecTpallis TUITY JoHali Ta 703u; 36 — gocTyI a0 iHdopMallii Ipo pe3yiabTaTu
nepeIoHaIHHOTO 00CcTexKeHHs; 37 — KOHTPOJIb PE3yNbTaTiB KIIHIYHOTO JTabOPaTOpPHOTO
oOcrexenHs; 38 — GopmyBaHHS Ta APYK BUXITHUX ¢GopMm; 39 — IMIOOPT MapameTpiB Ta
pEe3yNbTATIB AOCTIHKEHB 3 amapaTHOl YacTUHHA oOiagHaHHs (3picT, Bara, AT, Tomo); 320
— aBTOMAaTH4YHE OJOKYBAaHHS BIIKPHUTTSI KapTH JOHOpPA, SIKIIO BOHA BXKE BIAKPUTA 1HIIUM
TepaneBToM; 41 — ineHTu(ikalis KOpUCTyBaya,; aBTOMAaTH4YHA 17eHTU(IKAIS JOHOpa 3a
MITPUX-KOJ0M; 42 — BHECEHHS pe3yJbTaTiB MpOBeNEHHs MoHamii; 43 — aBTOMaTHYHE
CIIHMCaHHs BUTpaTHUX MarepiaiiB; 44 — aBroMatuyHe (OPMYBaHHS MPOMIKHHUX
TEXHOJIOTIYHHUX €THKETOK; 45 — mepeMillieHHs KOMIIOHEHTIB JI0 1HIIWX IiIpO3/iiiB; 46 —
KOHTPOJIb 00’€My 3aroToBj€HOI KpoBi; 47 — TepeMillleHHs KOMIIOHEHTIB JI0 IHIIHUX
migpo3ainiB; 48 — dopmyBaHHS CymnpoBigHOI JokyMmeHTamii; 51 — imeHTHdiKaIs
KOpHCTyBaya, 52 — aBTOMAaTWYHA 1AeHTU(IKAIis KOHTEWHepa 3a IITPHUX-KOAOM; 53 —
BHECEHHSI pe3yJIbTaTIiB UEHTPUPYTyBaHHS 3 UEHTPUPYTH; 94 — epeMileHHs! KOHTEHHEPIB
70 IHIIUX MIAPO3ILTIB; 55 — KOHTPOJb PEXKUMY HEHTpU(YTYBaHHS B 3aJEKHOCTI Bij
KOMIIOHEHTY; 56 — aBTOMaTH4YHA i7ieHTU(]IKallisl KOHTeHHEepy; D57 — BHECEHHS JaHUX IPo
BUPOOJICHI KOMIOHEHTH KpOBi; 58 —aBTOMAaTW4YHE CHHCAHHS BUTPATHUX MAaTepiajiB;
dbopmyBaHHS Ta JApyK BUXIZHUX (QopMm; 59 — aBToMaTH4HEe (OPMYBAHHS MPOMIKHHX
TeXHOJIOTTYHUX eTUuKeTOK (ctanmapty ISBT 128); 510 — mepeMilieHHS KOMIIOHEHTIB JI0
1HIMX miapo3aAutiB; 511 —KOHTpoJs 00’€My 3aroTOBJICHOTO KOMIIOHEHTY 3T1IHO HOPM
00’emy; 512 — cTBOpeHHsS peecTpy IUIa3MU JyIsi BUTOTOBJICHHS KPIOMPELMITITATY;
MIPOTIOHYBAHHS KOPUCTYBauy MEPENIiK KOMIIOHEHTIB, SIKI MO’KHAa BUTOTOBUTHU 3 KOHKPETHOI

no3u KpoBi; 61 — imeHTHdIKaIisS TPOOIPKH 31 3pa3KOM JTIOHOPCHKOI KPOBi; 62 — BHECEHHS
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pe3yabTaTiB IMyHOI'€MaTOJIOTIYHUX JOCHIIKeHb KpoBi (Irpyra KpoBi 3a cuctemamu ABO Ta
pe3syc, (eHoTur, amoaHTUTLIA) 3 aHami3aTopa; 63 — aBTOMAaTWYHE TOPIBHSIHHS
HoNepeIHbO1 IPYIM KPOB1 Ta PE3yNbTATIB Mepe KOHTPOIIIO; 64 — aBTOMaTUYHUI KOHTPOJIb
BIJIMOBIAHOCTI Pe3yJbTaTIB JOCTIKEHb HOpMaM; 65 — ApykK BUXiAHUX (HOpM Ta 3BITIB; 66
— aBTOMATHMYHUN OOJIK BUTpAaTHHX MaTepialiiB; 67 — KOHTPOJb BUTpAT PEArcHTIB Ta
peakTuBiB; 68 — BHECEHHS pe3yJbTaTIB JOCHIKEeHb Ha Mmapkepu iH(ekuii Autu HCV,
HBsAg, antu Trep. Pall 1 antu BIJIL; 69 — popmyBaHHS ekCTpeHUX MOBIIOMIIEHH PO
iH(]eKIiiiHe 3aXBOPIOBAaHHS; IMIOPT pPE3YyJbTaTIB JOCHIDKEHh 3 amapaTHOi YacTHHU
obnagnanns (IOA, IXJIA); 610 — aBToMaTnyHe CNHMCaHHS BUTPATHUX MaTepiaiiB (TeCT
CHCTEM, KOHTPOJIB, KaliOparopiB; 611 — KOHTpOIb 3amaciB BUTpATHUX MaTepiajiB (TecT-
cucteM); 612 — peectpaiisi pe3yNbTaTiB JOCHIKEHb Ha CTEPUIIBHICTH 3pa3KiB
KOHCEPBOBAHO1 JIOHOPCHKOI KpOBI Ta 1i KOMIIOHEHTIB Ta aBTOMAaTU4YHE OJIOKYBAaHHS
HECTEPUJIBHOI MPOAYKIIii; 613 — KOHTPOJb TEPMiHIB MPHUIATHOCTI BUTPATHUX MAaTepialiB,;
peecTpailisi pe3ysbTaTiB 0aKTEepioJOTIYHOIO KOHTPOJIIO YMOB 3aroTiBil KOHCEPBOBAHOI
JIOHOPCHKOI KpOBI Ta 1i KOMIIOHEHTIB; 614 — peecTpallist pe3ynbTaTiB KOHTPOIIO MIKPOOHOT
KOHTaMiHaIlii MoBITPs; 615 — peecTpalliss pe3ysibTaTiB KOHTPOJIO OOpOOKH IIKipU
JKTHOBUX 3THHIB JIOHOPIB; 616 — peecTpaiisi pe3yiabTaTiB KOHTPOIKO €(HEeKTUBHOCTI
00poOKHM PyK MEIMYHOTO TMEpPCOHANTY; BHECEHHS PE3yJIbTaTiB KOHTPOJIIO sSKOCTi; 617 —
aBTOMaTU4YHE (POPMYBAHHS MPOTOKONY PE3yJbTaTIB TOCHIKEHHS HA YMOBHO TMPHUAATHY
NpoAyKIito; 618 — aBToMaTHUHE CIIMCAaHHS KOMIIOHEHTIB 1 BUTpAaTHUX Martepiamis; 619 —
aBTOMATUYHE MTOCWJIAHHS KOPUTYIOUHX JIid TIPU BUSBJICHHI YMOBHO MPHUIATHOT MPOTYKIIIT;
71 — dhopmyBaHHS Ta APYK €TUKETKU HA TOTOBY MPOAYKIIiIO; /2 — aBTOMaTUYHA anpooarris
KOMITOHEHTY KpOBi; /3 — IpyK BUXiAHUX (PopM Ta 3BITiB; /4 — aBTOMaTH4YHE (HOPMYBAHHS
MPOTOKOJY BUTOTOBJICHHS MPOAYKIi; /5 — aBromaruuHe (opmyBaHHs cepTudikary
SIKOCT1 Ha MPOAYKIIII0; /6 — aBTOMATHU30BaHE CIHUCAHHS KOMIIOHEHTIB; /7 — OJOKYBaHHS
BHUJIaul Ha EKCIIEUIIIF0/KapaHTUHI3AIlll0 HeoOCTeXeHoi mpoaykiii; 81 — aBToMaTHyHa
ineHTrdiKaris KoHTelHHepy; 82 — aBTOMaTUYHA TIEpPEeBipKa MIa3MU Ha HassBHICTh OpaKy Il
yac KapaHTHUHI3allil; 83 — ciucaHHs 3a0pakoBaHUX KOMIIOHEHTIB; 84 — OJIOKYBaHHS BUayl
3a0pakoBaHoi M1a3Mu; 85 — OJIOKYBaHHS BUAUl IUIA3MH, 1[0 HE MPOMIILIIA KapaHTHHIZAIIIO

(panime 180 116); 86 — popmyBaHHs Ta ApyK BUXiAHUX (Popm; 87 — aBTOMATUIHUI TOIITYK
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KOHTEHHEPY 3a MTPUX-KoJI0M (OTpuMaHHs 1HGOpMaIlli Mpo po3TallyBaHHS KOHTEHHEPY);
88 — po3milieHHs] KOHTEHHEPIB TI0 XOJIOAMIbHUKAX; 89 — mepeMileHHs] KOMIIOHSHTIB 10
IHIIUX Tiapo3/a1iB; 820 — aBTOMAaTHYHUI TOIIYK IIJIa3MH, Y SIKOi TepMIH KapaHTHHI3AI1
oinpme 180 mi6; 821 — aromatuuHa iaeHTH(IKalisS TpoOipok; 822 — BHECEHHS
pe3yNbTaTiB BXIJHOTO BI3yaJIbHOTO KOHTPOJNIIO siKOCTi; 823 — ¢dopMmyBaHHS Ta APYK
BuxigHux Gopm; 91 — imeHTUdIKAISA KOHTEHHEPY 3a IITPUXKOAOM; 92 — APYK BUXITHUX
¢bopM Ta 3BITIB; KOHTPOJIb TEPMIHY NMPHUAATHOCTI; 93 — KOHTPOJH 3amaciB KOMIIOHEHTIB;
aBTOMATU30BaHA BUJlaya KOMIIOHEHTIB; 94 — aBTOMAaTHU30BaHE CIIUCAHHS KOMIIOHEHTIB; 95
— orpuManHsa 3asBoK Bin JII3; 96 — peectpaiiss oTpuMaHUX KOMIIOHEHTIB, 97 —
peecTpallisi BHYTPIIIHBOTO TEpPEeMIleHHs KOMMOHEHTiB; 98 — mepeBipka 3amaciB
komroHeHTiB B JII13; 101 — KoHTpoJib 32 BUKOHAHHSIM IJIAHOBUX 3aBAaHb 0 palloHaX
obmacTi Ta micty; 102 — KOHTPOJIb 32 BUKOHAHHSM TUIAHOBUX 3aBJIaHb 11O MICIISIX 3arOTiBIIi
kpoBi; 103 — KOHTpOJIb 32 BUKOPUCTAHHIM KOMITOHEHTIB Ta MpemapaTiB KpoBl y pailoHax
obnacTi Ta micta; 104 — aBTOMaTUYHUN pO3paxyHOK MoKa3HUKIB; 105 — aHaNi3 CTPpYyKTypH
JOHAIlIX o KaTeropisax moHopiB; 106 — anami3 Opaky KpoBi Ta ii KOMIIOHEHTIB 3a BHIaMHU
Ta BifcoTOK n0 3arotiBm; 107 — d¢opmyBanns 3BiTHOT ¢dopmu 39-3m0poB; 108 —
(dbopMyBaHHS CTATUCTHYHHUX JAaHUX B PEKMMI PEaJbHOTO Yacy 3a KPHUTEPISIMHU TIOIIYKY;
109 — dopmyBaHHS MOHITOPHHTY Ta TaONHIb MOPIBHAJIBHUX IaHWX 3a BIAMOBIIHHIMA
nepionn 4acy; 1010 — apyk Buxigaux ¢dopm Ta 3BiTiB; 111 — KOHTpOJH 3amacis
MmatepianiB; 112 — aBTomaTM30BaHe TMepeMillleHHs Ta BHjaada Marepianis; 113 —
aBTOMAaTU30BaHE cnucaHHs MarepianiB; 114 — peectpariss oTpumanux marepianis; 115 —
imeHTrdIKaIls KOHTeHHepy 3a mTpuxkogom; 116 — napyk BuxigHux ¢(opMm Ta 3BITIB;
KOHTPOJIb TepMiHy mnpumatHocTi; 117 — KoHTponmb 3amaciB KommoHeHTiB; 118 —
aBTOMATU30BaHE CMHMCAHHS KOMIOHEHTIB; 119 — ¢opMyBaHHS BUMOTH HAa OTpPUMAaHHS
koMroHeHTIB; 1110 — peectpaiist pe3yabTaTiB TpaHChy3iid.

[Ipukian CHiBBIIHECEHHS €JIEMEHTIB, MM Ta (yHKIiNA crnemiami3oBanoi IC pis

BUKOHAHHSA 3a3HAYEHUX 1 HaBeaeHa B Taou. 4.1.
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Ta6mus 4.1- [pukian nepeniky enemenTiB 1 aiit BIT peectpartii 1oHopa 31 3MicTOM (DYHKITIH Ta BUMOT J10 HUX

Enement BII 3MicT mii DYHKIIIS CUCTEMH
1 2 3
11 Orpumanus BBeaenns nepBuHHOI 1H}. 3 TacnOpTy/BiCbKOBOTO KBUTKA/ |OOIIK Ta KOHTPOJIb

JIOKYMEHTIB, 1110
3aCBIIUy€E 0CO0y

Botificbkoro noceigueHHs / IKII / mocBiquenHs 1oHopa
Peectpariis 3BepTanHs (1ata, BUJI 3BEpTaHHS ).

HassBHOCTI 1H(opMalrii mpo 0coby, 110
3BEpHYJIACS.

12 TlepeBipka BiBEICHb
Ta peecTpallis 3BepHECHHS
3a BUJIOM JOHAaIll

[lepeBipka Ha HasSBHICTh A0COTIOTHUX MPOTUIIOKA3aHb

KoHnTponb HasgsBHOCTI aOCOIIOTHUX BiJBEICHb.

HepeBipKa Ha HasBHICTh THMYACOBHUX ITPOTUIIOKA3aHb

KOHTpOHB HasIBHOCT1 THMYaCOBUX BiI[BeIIGHB.

[lepeBipka iIHTEpBAITY MK TOHALISIMU

KoHTpoJib 1HTEpBay Mi>K JOHALISIMHU.

[lepeBipka 3a BikoM

KoHTposib 00MeXeHHS 32 BIKOM..

IlepeBipka 3a Baroro

KoHTposib 00MexeHHs 3a Baroro.

[lepeBipka KiIbKOCTI PETYJIIPHUX JOHAIlINA HA PIK 32 CTATTIO
Ta 00'€eMOM 371aHOT TIa3MU

KoHTpoJb KIIBKOCTI perysipHUX JIOHAIIN Ha
PIK B 3aJI€XKHOCTI BiJI CTaTI.

13 BeeneHns,
KOpEryBaHHsI, epeBipKa
NOBHOI 1HpOpMallii Mpo
JIOHOPA, BIABEIEHY 0CO0Y

OO0k, koperyBaHHs gaHux npo noxopa (I11b, nara
HapoJKEeHHS, cTaTh, cepis, Ne macnopt, [ITH, agpeca, micue
pobotu, Tenedon, poto, 3minene [11b) BiAMOBIAHO HaKa31B.
Peectpartiss mOTOYHOTO BI3UTY (BUIY JOHALT).

OO0k TaHKUX PO IOHOPA, BIJIBEICHY 0CO0Y.

14 3rona nonopa

Hanaunus indopmartii toHOpYy.
3anoBHEHHs 1HQOPMALIIITHUX 3T0J TOHOPOM.
OTpumaHHs NiAIUCIB B JOHOPA.

OO6:1ik 3rou IOHOPA HA JIOHALIIIO.

15 ®opmyBanHs
CYMPOBITHOT
JIOKyMEHTAIlii Ta
1meHTrdiKaTopa ocoou

®dopmyBannsa Kaptku goHOpa pe3epBy, 00I1KOBOT KapTKH,
aHKETH JIOHOPA.
dopmMyBaHHS iIeHTH(DIKATOPY 0COOU

dopMyBaHHS BUX1THUX (HOPM.
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3azHaueni QyHkuii dopmyroTh miacucremu cremiamizoBanoi IC KHIT XOP

«OLCK» (puc.4.17).
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Pucynox 4.17 — Iligcucremu criertianizoanoi [C KHIT XOP OIICK

Bukonanus niit enemenTtiB bII nepenbauae BBeneHHs Ta 0OpOOKY HACTYITHUX JTaHUX
3a OTK 13 3a3HauCHHSIM CTYyTIEHS aBTOMAaTH3aIlli BBEJACHHS JIaHUX.

3a gomomoroto OTK 1 peectpatop BKJIK BBoasIThCS Ta 00pOOISIOTECS HACTYIIHI
JlaHi 3 3a3HaYCHUMU CTYITHSIMHU aBTOMaTH3allii BBEJACHHS JaHUX

111 I1Ib noHopa

112 nata HaApOHKEHHS (YUCIIO, MICSITh, PIK)

113 crarth

114 cepis, Ne macmiopty

W W oW W W

115 ineHTHdIKAIIHHAN KO
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116 xpaiHa MemIKaHHS

117 obOnacth MENIKaHHSA

118 paifoH MemKaHHS

119 Bynuis MemKaHHs

1120 6yauHOK MEITKaHHS

1121 xBapTHpa MEIIKaHHS

1122 wmicriie pOmMCKu

1123 micrie po6oTu

1124 nocana

1125 tenedon (MOOIIBHUM, pOOOUHUIL, TOMAIITHIN)

1126 Tenedon (MOOLIbHMIM, pOOOUHIA, TOMAIIIHII)

1127 ororpadis moHOpa

1128 nara Bi3uTy

1129 Ttun Bizuty

1130 Bux xomrieHcarii

1131 Ha3Ba MpUYMHHU BiJABEICHHS

1132 micite 3aroTiBil JoHAIl

1133 men 3akia, 1Mo MOBiIOMHUB MPO BiBEICHHS

1134 nikyBanbHUH 3aKJiaf, 1110 HAIIPaBUB JOHOPA

1135 yHikaapHUHN KOA TOHOpA

3a ponomororo OTK 2 mikap nabopanTa KiiHIYHOI JabopaTopili BBOJSATHCS Ta
00pOOJISAIOTHCS HACTYIIHI JIaHI:

211 monepeaHs rpyma KpoBi, pe3yc-Hale)KHICTh;

212 mapka (yHIKaJIbHHUM KO TOHAITIT)

213 remoro0iH

214 remMaToOKpuUT

215 4ac 3ropTaHHs

216 eputpouuTH

217 xK0JIbOPOBHIT MOKA3HUK

218 peTuKkynsauuTI
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219 TpombouuTH

2120 nerikoruTn

2121 HIOE

2122 nentpodiau-MiHIONUTH

2123 neittpodinu-toHi

2124 nenTpodiau-naTunIKosaepH1

2125 neitrpodinu-cerMeHTos AepH1

2126 eo3uHodinm

2127 nimbonutu

2128 moHouTH
2129 6a3zodunu
2130 mBuaki tectu Autu HCV

2131 mBuaki tectu HbsAg

B S S e S T T s e N S S N

2132 mBunki Tectu autu Trep.pall
2133 mBuaki rectu antu BUY 4,

3a nonomoroto OTK 3 TepaneBTa BBOAATHCS Ta OOPOOJISIOTHCS HACTYITHI JIaHI:
311 na3Ba abCOMFOTHOTO/ TAMYACOBOTO MPOTUITOKA3aHHS JI0 JOHOPCTBA,

312 3pict 4,

313 Bara

314 apTepianabHHIA TUCK

315 mynsc
316 Temneparypa

317 npu3HAYCHHI THIT JOHAITIT

318 mpusHadeHa j03a JOHAII1

319 3akit0oueHHs JKaps

3110 npuunHa BiBEICHHS BiJl JOHAI] 4,

3a nomomororo OTK 4 MenudHOi cecTpu omepariiifHoi BBOJSTHCS Ta 00pOOIISIIOTHCS
HACTYIIHI JIaHi:

511 tun KoHTEWHEPY 1;

512 cepist KOHTEWHEPY 3 CEPIEIO 1;
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513 06’eM 3aroTOBJICHOI IIBHOT KPOBI 1;
514 06’eM aHTUKOATYJISHTY 1;

515 06’eM 1UIBHOT KPOBI Ha JJAOOPATOPHI JOCIIKEHHS; 1,

516 06’eM KpOB1 Ha JOCIIIPKEHHS KOHTPOJIb SIKOCTI 1;
517 06’em KpoOBi Ha JOCTIKEHHS OaK KOHTPOJIIIO 1;
518 I1Ib ¢gnedboTomicTa 1;
519 gac mouarky moHartii 1;
5120 yac 3aBepiieHHs JOHAIIT 1;
51121 nmoGiuHi peakirii 1.

3a pomomororo OTK 5 MenuuHoro peectparopa omnepaniiiHOi BBOAATHCS Ta
00pOOJISAIOTHCS HACTYIIHI JIaHI1:

411 I1Ib mex peectpaTtopa 1
412 nara mepeMilieHHs KpOBi 1;
413 xyau nepeMilleHHs KpOB 1
414 xinbKICTh NEPEMIILIEHUX KOMIIOHEHTIB 1.

3a nonomoror OTK 6 TexHika BBOAATHCS Ta 0OpPOOJISAIOTHCS HACTYITHI AaHi:
611 gac moyarky neHTpUdyryBaHHs 2;

612 yac 3aBepuieHHS HEHTPUDYTYBaHHS

613 I1Ib TexHika

615 kinbKicTh 00EpTiB

2
2
614 Homep noHairii 2;
2
2

616 HoMep neHTpUPyTHU :
3a ponomororo OTK 7 wMegudHOro peectparopa IUIBHULI (DpaKIiOHYBaHHS

BBOJIATHCS Ta OOPOOJIAIOTHCS HACTYTHI JIaHi:
711 HOMEp OTPUMAHOTO KOMIIOHEHTA

712 HailmMmeHyBaHHSI OTPUMAHOTO KOMIIOHEHTY

713 Homep moHamii

714 K1TBKICTh OJIEP’KAaHOTO0 KOMITOHEHTY

715 KUIBKICTh I0AaTKOBOT'O PO3YUHY

e e e e e

716 KUIBKICTH 103
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717 naTta Ta yac BUTOTOBJIEHHS

718 KIIBKICTh €p MepeIuToi JOHOPY

719 yHiKaJIbHUHN KOJ KOMIIOHEHTY

7120 KiIBKICTBh 3pa3KiB Ha KOHTPOJIb SKOCTI

7121 xinpKicTh 3pa3KiB Ha 0aK KOHTPOJIb

7122 nata nmepemilieHHs Ha anpooOalio

R e e i s el

7123 Ne gakiagHol

7124 T1Ib men peectpaTopa 1.

3a nmonomororo OTK 8 mMeauuHoro peectparopa IIIBHUII anipoOallisi BBOASATHCS Ta
00pOOJISIIOTHCS HACTYITHI JIaHi:

811 HOMEp KOMITIOHEHTA

812 Ha3zBa KOMITOHEHTA

813 nara mepemilieHHs

814 Ne HakagHOT HA TIEPEMIILICHHS

815 mara cimcaHHs

816 npuuuHa ciucaHHs

817 HasBHICTH OpaKy KOMIOHEHTA

3a monmomororo OTK 9 mikap-maGopaHT 130cepoJIoTivHOT J1abopaTopii BBOAATHCS Ta
00pOoOJISAIOTHCS HACTYIIHI JIaHI:

911 mepexoHTPOIIb TPYIIH KPOBIi, pe3yC-HAIEKHICTh 5

912 penotun 5

913 AT, Tutp 5:

914 Kell 5;

S)

5

5

915 remouni3igu

916 manarmroTiHaiis; HecnenuIyHa arIOTHHALISL
917 cepis Tect pearenra ;
918 mata mocmiKeHHs d.

3a nonomoroto OTK 10 nikap-nabopant naboparopii rema TpaHCMICUBHUX 1H(QEKIIIT

BBOJIATHCS Ta 0OPOOIIIOTHCS HACTYIIHI JIaH1:

10111aatu HCV 5;
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10112 HbsAg
10113 anTH Trep.pall
10114 antu BUY
10115SarS — Cov2 IgG
10116 SarS-Cov2 IgM

10117 naTa nabopaTopHUX TOCTIIKCHHS

10118 peect. Ne eKCTpEeHOTO TTOBITOMIICHHS

S IS, WS, IS NS, B 6 S B S

10119 metox mocuiKeHHS
10120 dheputun 5.

3a nonomororo OTK 11 mikap-nabopaHT 6akTeploJIOTiuHOI JabopaTopli BBOASTHCS

Ta 00pOOJIAIOTHCS HACTYIIHI JIaH1:

1111 crepunbHICTh 3pa3ka JOHAIIIi 3
1112 crepuiibHICTh 3pa3ka KOMIIOHEHTA 3;
1113 marta gociiuKEeHHS 3
1114 cTepusibHICTb YMOB 3aroTiBJIl 3.

3a gomomororo OTK 12 mikap-maGopaHT KOHTPOJIO SIKOCTI BBOJSATHCS Ta

00pOoOISAIOTHCS HACTYIIHI JIaHI:

121100°em

1212 BMICT JIEHKOLIUTIB

1213 ansOymiHu

1214 rnoOyninu

1215 BmicT TpOMOOLIUTIB

1216 3aiumIKoBi JEHKOLUTH

1217 3aranpHuid 010K

1218 6uI0K

W oW oW W W W W W

1219 BMICT 3aJIMIIKOBUX €PUTPOLIUTIBS;
12210 BMICT 3aJIMIIIKOBUX TPOMOOITUTIB 3;
12211 BMICT 3aJIMIIKOBUX JIEHKOIIUTIB 3;

12212 xinbKicTh (1OpUHOTEHY 3.



3a gomomororw OTK 13 ymoBHOBaxkeHO1

00pOoOJIAIOTHCS HACTYITHI JIaHi:

13111 nara
13112 momyck 10 BUaadi

0co0M 3 SIKOCTI

1;
1.
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BBOIATHCA Ta

3a gomomororo OTK 14 3aBimyBaua nmabopaTOpHOTrO BIIAUICHHS BBOASTHCS Ta

00pOOJISIIOTHCS HACTYITHI JIaHI:

14111 nara
15112 BigmiTKa Mpo NEPEBIPKY

1;
1.

3a gomomororo OTK 15 MenuuHoro peectparopa KapaHTHHI3aIlli BBOJSATHCS Ta

00pOOJISIIOTHCS HACTYITHI JIaHi:

1511 nata oTpuMaHHS IJIa3MU Ha KapaHTHUHI3AIlII0

1512 HOMEp KOMITIOHEHTa

1514 narta 3HATTA 3 KapaHTHHI3AIIT

1515 nasBHICTH Opaky Mia3mMu

3
3
1513 micue po3TairyBaHHs (XOJOIUIBHHK, KaMepa) 3;
3
3
3

1516 nara cniucanns Opaky IuIa3Mu

1517 npuunHa cnucaHHs

3a gonomoroto OTK 16 MenuuHOoi cecTpu JIOTICTUKU BBOJATHCS Ta 0OPOOISIOTHCS

HACTYTHI J1aHi:

1611 na3sa JIII3

1612 narta Bumaui

1613 HOMEp OroBOPY

1614 ITIb meau4HOi cecTpu
1615 IIb mamienTa

1616 miaraos 3a MKDb mnamienra
1617 rpyna KpoBi namieHTa
1618 Bik marrieHTa

1619 Homep KOMIIOHEHTa
16110 KUTBKICTH KOMITIOHEHTA

16111 mina mpaiic
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16112 miga KOMIIOHEHTA 3;
16112 cyma HakmnamHO1 3;
16112H0Mep HakIIaHOT 3.

3a pomomororo OTK 17 wmeguyHOoro peectpatopa JIOTICTUKH BBOJSTBCS Ta
00pOOIISAIOTHCS HACTYITHI JIaHI:

1711 nara 3BiTy 3;

1712 tun onepariii 3.

3a nonomororo OTK 18 npoBizopa BBOAATECS Ta 00pOOIISIOTHCS HACTYIIHI JIaHI:

18111 naTa orpumaHHs 3;
18112 Homep HaKIaAHOT 3;
18113 naiimeHyBaHHS 3;
18114 xinbKiCTH 3;
18115 mina 3;
18116 cyma 3;
18117 cyma noxymeHra 3;
18118 nara nepeMileHHs 3;
18119 xyau nmepeMiiieHo 3;
181120 ITIb mposizopa 3.
3a nonomororo OTK 19 nupekropa BBOASITHCS Ta 0OPOOISIIOTHCS HACTYITHI AaHi:
19111 nata 3anuTy 3;
19112 xpuTtepiii 3anuty 3.

3a monomororo OTK 20 maGopanTta BXiTHOTO KOHTPOJIIO JIa0OpaTopii BBOASATHCS Ta

00pOoOJSAIOTHCS HACTYIIHI JaHI:

20111 HasgBHICTH X11bO3Y 3;
20112 HasBHICTH TE€MOJTI3Y 3;
20113HasgBHICT, TOMWIKH MapKyBaHHS 3.

3a gomomororo OTK 21 memuyHOi cecTpu BXITHOTO KOHTPOJIO KOHTEHHEPIB
BBOJISITHCS Ta 0OPOOJISIOTHCS HACTYIIHI JIaHi:
21111 nata KOHTPOJIIO 1;

21112 ueBiAMOBIIHICTD 1.
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3a pomomororo OTK 22 meaudyHOro CTaTUCTHKA BBOMSTHCA Ta OOPOOJSIOTHCS

HACTYIIHI JaHi:
22111 nara 3BiTY
22112 xputepiit 3BITY

3;
3.

3a nonmomororo OTK 23 xacupa BBOAITHCS Ta 0OPOOISIOTHCS HACTYITHI JaHi:

23111 I1Ib noHopa
23112 ITTH

232113 cyma kommeHcarii

HpI/IKJIaI[ BHU3HAYCHHA JaHHX,

2;
2;
2.

mo Hamexarb 10 bII mpoBexaeHHs moHari,

HeHTpUuPyryBaHHsi KpoBi Ta BBoIAThCA 3a nomomororo OTK wmeamunoi cectpu
omnepanirnoi Ta OTK TexHika, 3a3Haueno ERD miarpamoro (puc.4.19).
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Pucynox 4.19 — [puknan BU3HaUeHHS JaHUX, 0 HasexaTh 10 bII mpoBeneHus

JOHAIi1, IeHTpUu(yryBaHHS KPOBI



[Ipukian BU3HaUYCHHS peanizailii BUMor B crieriaitizoBanii IC HaBegeHo B Ta61.4.2.

Tabmus 4.2 — [puknag BU3HAUCHHS peaizallii BUMOr B crienianizoBanuit IC.
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NoBu Bumoru Biamosia
MOTH HICTh
1 2 3
41 crucTeMa Mae 3a0e3neuyBaTH 11eHTUdIKaIlii0 KOKHOI JOHAIlT KPOB1 Ta KOXKHOI OIMHUIII 11 KOMIOHEHTIB TaK
42 cucreMa mae 3a0e3nedyBaTd HaJIMHUN 3aluC yCiX JaHUX MPO MPOIEAYpPY B3SATTSA KpOBI a00 11 KOMIIOHEHTIB y Hi
MEJIMYHIN TOKYMEHTAIlli IOHOpa

43 cUCTeMa Mae€ 3a0e3NedyyBaTh YITKO BCTAHOBJEHHUM 3B’A30K MK JOHOPOM, MOro KpoB’i0, ii KOMIOHEHTaMHu Ta TaK
3pa3KaMu KpOBI ISl TAOOPATOPHUX JOCIIIKEHb

44 crucTeMa Mae 3a0e3nevyBaTi MapKyBaHHS KOHTEHHEPIB, 1[0 3aCTOCOBYIOTHCS JJIsl B3SITTS KPOBI Ta 11 KOMIIOHEHTIB TaK

45 cucTeMa Mae 3a0€3MeUnTH CcrociO BiI0OpaXKeHHs1 ad0 BBEECHHS: BUPOOHUKA 1 HOMEpa Cepii BUTPaTHUX MaTeplaiB, TaK
10 BUKOPHUCTOBYIOTHCS JJIsl JOHAII, 1I€HTU(]IKaLIIfHOrO HOMEpa Ta BUPOOHUKA Bar, 1eHTU(DIKAIHHOTO HOMEpa
Ta BUpOOHUKA anapaty s apepesy

46 cucTteMa Mmae 3abe3rnedyBaTH MapKyBaHHS JOHOPCHKOI JOKyMEHTallli, KOHTeHHEepiB UIsi KpOBl1 Ta J1ab0paTopHUX TaKk
3pa3KiB, 0 YHEMOKIUBIIIOE OY/Ib-sK1 TOMUJIKH 1IeHTHDIKAITIT

47 cucTteMa Mae 3abe3nedyBaTH MapKyBaHHS KOHTEMHEpPIB 3 KpOB’I0 Ta i1i KOMIIOHEHTaMHU Ha YCIX eTamax 3 TaKk
BIJINOBITHOIO 1H(OPMAITI€IO 100 IXHBOT 1IEHTUYHOCTI

48 CHUCTEMa MapKyBaHHS IS 3arOTOBJICHOI KPOBI, MPOMDKHUX Ta KIHIIEBUX KOMIIOHEHTIB KpPOBI Ta iX 3pa3KiB Mae TaKk
0€3MOMMUJIKOBO 1IEHTU(IKYBATH KOHTEHHEP Ta MOTO BMICT, a TAKOXK BIJIIOBIJATH BUMOTaM 1100 MAPKYBAaHHS

49 cUCTEMa Mae€ 3a0e3MevyBaTH BEJIEHHS CTATUCTUYHUX (DOopM OOJIIKY 1 3BITHOCTI Ta iX 30€piraHHs TaK

410 | cucrtema mae (hiKCyBaTH yCi 3MiHH, 11O BHOCSATHCS Y OONIKOBY JOKYMEHTAIil0 0cO0aMU, YMOBHOBOKEHUMH MJIS TaK
BHUKOHAHHS I[bOTO 3aBIaHHS

411 | cucteMa Mmae 30epiratu 3anucu moA0 o0JIiKy Ta PO3MOAULY NPOTIrOM BU3HAYEHOTO Yacy HI

412 | cucreMa Mae HaJaBaTH MOKJIMBICTh OMEPATUBHOTO KOHTPOJIO B3STTS, TECTYBAHHS, MEPEPOOKH TOHOPCHKOI KPOBI Hi
Ta ii KOMIIOHEHTIB, iX PO3MOJIiI Ta HaJaBaTy 1H(OPMAIliI0 MPO pyX KOMIIOHEHTIB KPOB1 BiJl JOHOPA JI0 PEIUITIEHTA

413 | cucteMa Mae HaJaBaTH MOKJIUBICTh 11€HTU(IKYBAaTHI KOKHY KPOBOAAUy 1 KOXKHY /103y KpPOBI Ta 1i KOMIIOHEHTIB 1 HI

MOBHE BIJICTIAKYBAaHHS PyXy KOMIOHEHTIB KPOBI BiJl JOHOPA JIO PEIHITIEHTA
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[Tponomxenus Tabmuii 4.1

1 2 3
414 | cuctema Mae 3a0e3nedyWTH CHOCIO g mpuiiomy iHdGopMaIlli MPo KUIBKICHI TOKa3HUKH 3aroTiBiil: 00°eM TaK
3aroTOBJICHOI LIJTBHOI KPOBi; 00’€M aHTUKOATYJISIHTY; 00’€M KpOBi Ui TaOOpPaTOPHHUX JOCITIIKEHb; 00’€M KpOBI
st K/, 6/k; Ne mpoOipku miis 1abopaTOpHUX JOCTIKEHb, 00’€M MEepenuToi ep. Mach; 00’€M BHUKOPHUCTAHOTO

HATPIIO XJIOPHUIY

415 | cucteMa Mmae 3a0e3MeuyBaTH BiAMOBITHICTh CUCTEMU MapKyBaHHS KPOBI Ta 1i KOMIIOHEHTIB, 10 3arOTOBIIOIOTHCS, TaK
TECTYIOThCA, MEPepOOIIAIOThHCS, 30€pIraloThesa Ta PO3NOAUTAIOTECS HA 1i TEPUTOPIi, 1ACHTH(IKALIINHINA cucTeMl Ta
BHMOTaM JI0 MapKyBaHHs

416 | cucrema Mae popMyBaTH €THKETKY JJisi KPOBI Ta ii KOMIIOHEHTIB, sIka Ma€ MICTUTH HACTYyIHY 1H(QOpMaIlil0: Ha3BY TaKk
KpoBi a00 1i KOMIIOHEHTa; 0O0cAr, Bary a0 KUIBKICTh KIITHH; OJHO3HauHy IM(poBy abo mudppoBo-OyKBEHY
imenTudikaiio; Ha3By ycranoBu; rpyny ABO; rpyny Rh D, mosutuBny Rh D a6o nerarusny Rh D; nmaty a6o
TEpPMiH IPHUIATHOCTI; TEMIIEpaTypy 30epiraHHs; Ha3By, CKJIaJ Ta 00CITH aHTUKOATYJISIHTIB

417 | cucreMa Mae 3a0€3M€UNUTH NTEPEBIPKY OCOOU J0 MPOLIETYPH B3ATTS KpPOBI1 a00 11 KOMIOHEHTIB TaK

418 | cuctema mae 3abe3meuyBaTH KOHTPOJb 32 B3SATTAM JOHOPCHKOI KPOBI Ta i1 KOMIIOHEHTIB TaK

419 | cucrema mae 3abe3neuntu crnoci® mo3BoiuTH BBeAeHHA [IIb ekcdysionicra, peecTpyBaTH naTy IOHAIi, 4yac TaKk
MOYATKY 1 3aKIHYEHHS MTPOLIETypH 3aroTiBI1 KPOBI

420 | cucremMa Mae (pikcyBaTH TMEPEBUIIEHHS 4Yacy KpPOBOJayi, a TaKOX OJIOKyBaTH BHKOPHUCTAHHS 3arOTOBJIEHOI IMPHU TaKk
1IOMY KpPOBI JIJIsl TpaHcPy3iit

421 | cucreMa Ma€e HaJaTH MOXIIMBICTH (DIKCyBaTH TMEPEBUINEHHS BCTAHOBJICHOI TPHUBAJIOCTI Mpoueaypu (He Oinbiie TaKk
10xB)

422 | cucremMa Mae OJIOKyBaTH BHUKOPUCTAHHS KpPOBI IS OJEP)KaHHA TPOMOOIUTIB, SIKIIO TPUBAIICTh MPOLEAYPU HI
nepepuiye 12 xB

423 | cucreMa mae OJIOKYBAaTH BUKOPUCTAHHS JJIsl KJIIHIYHOTO 3aCTOCYBaHHS MJIa3MU, OJEPXKAHOI 3 JOHOPCHKOI KpPOBI, TaK
SKIIO TPUBATICTh KPOBOIayl mepeBUIIye 15 xB

424 | cuctema Mae OJIOKyBaTH MOJAJBIINNA PyX KOMIIOHEHTIB KpOBI, OTpUMaHUX MeToaoM adepesy, y BUMAIKy Oynb- TaK
SIKOTO HE 3aIJJAHOBAHOTO MEePEPUBAHHSI TOKY KPOBI MiJ] Yac NpOLEAYpH

425 | cuctema Mae 3a0€3MEYUTH METOJ] PO3PAXyHKY JIaTU 3aKiHYCHHS TePMIHY MPUAATHOCTI KOMIIOHEHTIB B 3aJIKHOCTI TaK

BIJl TEPMIHY NPUAATHOCTI BUKOPUCTAHOTO AHTUKOATYJISIHTY
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[Tponorxenus Tabnuii 4.1

1 2 3

426 | cuctema Mae 3a0e3MeUYUTH CrociO JO3BOJIUTH KOPUCTYBAayy BBOJUTH HOMED: anapary A adepesy; Bar

427 | cuctema Mae 3a0e3MeUuTH CIOCiO peecTparii BHIAIKIB IMEpPeIYyacHOro 3aKiHYeHHA NPOLEAYpH IOHaIli 13 TaK
3a3HaueHHsM npuuuHd Ta [11b excdyszionicTa, SKuil NPUIUHUB 3aTOTIBIIO KPOBI

428 | cuctema Mae 3a0e3ledyBaTd CIociO, KU BUKOPUCTOBYE HU(PPOBY ab0 OyKBEHO-IM(PPOBY CHUCTEMY MO3HAYECHD, TaK
o 3a0e3NMeYuTh OJHO3HAUHY 1ACHTU(IKAII0 Ta 3B’A30K MK JOHOPOM, 3pa3KaMu KpoOBi Al J1a00paTOpHUX
JIOCITIJIKEHb, KOHTEHHEPOM, 3ar0TOBJICHOIO KPOB 10 Ta KOMIIOHEHTAMM, OTPUMAHUMHU 3 3a0paHoi 103U

429 | cuctema Mae 3a0e3medyuTH CrHoci0 JI03BOJUTH BIICTEKYBAaTH: MapTii0, CEpit0 MPOOIpOK i J1abOpaTOPHUX TaK
JOCTIKEHb

430 | cucrema mMae 3a06€3MEYUTH CIIOCIO MPUITOMY HOMEPY CETMEHTY, OB’ SI3aHOT0 3 3a0paHOI0 OJMHUIIEIO TaK

431 | cuctema Mae 3a0e3MeUNTH CrociO JO3BOIUTH KOPUCTYBAYy BBOJUTH 1H(OpMAITit0 PO MOOIYHI peakilii JOHOPIB HI

432 | cuctema Mae 3a0€3MEUUTH CIOCIO IMIIOPTY JAHUX 3 amapaTHOl YacTUHHU OONagHAHHS MPO KITbKICHI MOKa3HUKU TaK
3aroTiBii (Bara, anmapartu s miasmadepesy, agepesy)

433 | cuctema mae 3a0€3MeUrTH CIoci0 MOBIIOMIIATH KOPUCTYBaya Mpo KOHTEHHEepH, HA0OpU Ta PO3YMHU 3 HaMEHIIIUM TaKk
TEPMIHOM TPUJIATHOCTI

434 | cucrema mae 3a6e3medyBaTH CrociO MOBIJOMHUTH KOPUCTYyBada nMpo haKTHUHUM 3aJIMIIIOK BUTPATHUX MaTepialliB TaK

435 | cuctema mae 3a0€3MeUrTH CIoci0 MOBIIOMIIATH KOPUCTYBaya Mpo KOHTEHHEpH, HA0OpU Ta PO3YMHU 3 HaWMEHIIIUM TaKk
TEPMIHOM TIPUJIATHOCTI

436 | cuctema Mae 3abe3MevuyBaTH COCIO MOBIIOMUTH KOPUCTYBada Mpo (PakTUUHUN 3aJUIIOK BUTPATHUX MaTepiaiiB TaK

437 | cuctema mae 3abe3nedyBaTH croci0 (GopMyBaHHS €TUKETKH 31 IITPUX-KOAOM JUIsi MapKyBaHHS KOHCEPBOBAHOI TaK
KpOBI, ii KOMIIOHEHTH, 3pa3KiB Ha JJA0OPATOPHI1 TOCHIIKEHHSI

438 | cucrema Mmae 3abe3neuyBatu GOpMyBaHHS Ta JApYK (opm 0OJIKOBOI MEAMYHOI MOKyMEHTallli, mependadeHoi TaKk
3aKOHO/IaBCTBOM

439 | cucrema mMae niepefdavaTH METOJT CIIMCAHHS BUTPATHUX MAaTEpialiB HA KOXKHY JOHAIIIO TaK

440 | cuctema Mae 3a0e3NMeYUTH CIMOCIO JO3BOJUTH KOPUCTYBAauy BKazaTW HaWMEHYBaHHsS MNPOAYKTYy, AaTy 1 4ac TaK
BUT'OTOBJICHHS, 00’ €M, KUTbKICTb /103, KIIBKICTh JOJIATKOBOTO PO3YUHYY;

441 | cuctema Mae€ J03BOJISAITU BBEJACHHS HalMEHYBaHHsS Ta 00’€M 3pa3KiB KOMIIOHEHTIB KpOBI, LI0 HAAXOASTh Ha TaK

KOHTPOJIb SIKOCTI Ta OaKTEP10JIOTTYHUI KOHTPOJIb
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Kinenp Tabmaum 4.1

1 2 3

442 | cucteMa Mae 3a0€3MEUUTH METO/ PO3PaXyHKY JaTH 3aKiHUEHHS TePMiHY IPUIATHOCTI KOMIIOHEHTIB B 3aJI€KHOCTI Hi
BiJl BU3HAYCHHUX TEPMiHIB MPUAATHOCTI, PaXyIOUH BiJl JATH BUTOTOBJICHHS] KOMIIOHEHTYY;

443 | cucteMa mae 3a0€3MeUnTH Coci0 BiZOOpaKEHHS BCIX MPOIYKTIB, BATOTOBICHUX 3 3aTOTOBIICHOT TO3UY; TaK

444 | cuctemMa Mae 3a0€3MEUUTH CHOCIO TOTIEPEeIUTH KOPHCTYyBada, SKIO IUIa3Mma, [0 OTpUMaHa 3 IUIBHOI KPOBI, HE TaK
PO3MINIYETHCSI B MOPO3WIIBHUK MPOTATOM BCTAHOBJIEHOTO TEPMiHY BiJl MOMEHTY 3arOoTiBJI1 JOHOPCHKOI KPOBI

445 | cucrteMa Mae 3a0€3MEUYUTH CIIOCIO OTPUMaHHS KOMIIOHEHTIB, IO MOMEPEIHHO BBEJICHI 10 JJOBITHUKA KOMIIOHCHTIB TaK

446 | cucteMa Mae JO3BOJISATU MO3HAYUTH IJIa3My BIAMOBIJHUM YMHOM, SIKIO IpoLEc 3aMopokyBaHHs 1o t -30°C TaK
TpUBaB OuIbINE 1 TOAMHU

447 | cucreMa Mae aBTOMAaTMYHO OHOBIIIOBAaTH O0’€M, IO 3aJMIIMBCS B OPUTIHAIBHOMY KOHTEHHEp1 NMpU BBEICHHI HI
00’€My YaCTHUHU B MIPOILIEC] PO3JLITY MPOAYKTY

448 | cuctema mae 3a6e3neunTy cnocid igeHTudikarii Ta 00Ky KOHCEPBOBAHOI KPOBi Ta 1 KOMITOHEHTIB 3a JOITOMOT OO TaK
MITPUX-KOIY;

449 | cucteMa Mae 3a0€3MEYUTH METOJ], 11100 MO3HAYUTH BUTOTOBJICHY IUIa3My SIK HEMIPUIATHY JUUIS IEPETMBAHHS , AKILO Hi
TPUBAJICTh TOKY KpOBI nepeBuinye 15xB.

450 | cucreMa Mae 3a0€3MEeUUTH CIIOCIO OTPUMAHHS MMPOTOKOIY BUTOTOBJICHHSI KOMIIOHEHTY JIOHOPCHKOT KPOB1 Hi

451 | cucreMa Mae JO3BOJISITH PEECTPYBATH BUMAJIKU TEXHOJIOTIYHOTO OpaKy BUTOTOBJICHHS KOMIIOHEHTY TaK

81 cucTteMa Mae 3a0e3neyuTH crnoci0 OJIOKyBaHHS BHAAa4dl KOMIIOHEHTIB Ha €KCIEIUMIII0, KapaHTHHI3alll0 y pasi HI
BIJICYTHOCTI pe3yJIbTaTIB JOCTIIKEHHS Xo4ya O 32 OJHUM MapaMeTpoM NpuAaTHOCTI: Bu3HadeHHs ABO rpynu 3a
JIOTIOMOTOI0 MOHOKJIOHQJIBHUX aHTUTUI Ta 3a JOMOMOTOI0 CTaHAAPTHHUX EPUTPOIMTIB; pe3yc HaiexHicTh; AT;
Antn HCV; HbsAg; antu Trep.pall; antu BIJI-1/2

82 cUCTEMa Mae€ 3a0e3MeYuTH Croci0 OJOKyBaHHS BHAA4l KOMIIOHEHTIB Ta OJIOKYBaHHS JAPYKY €TUKETKH HAa TOTOBY TaK
MPOIYKIII0 Yy pasi: HE BIAMOBIAHOCTI pe3yibTaTiB Bu3HaueHHS ABO rpynu 3a J0MOMOTOI0 MOHOKJIOHAJTBHUX
AHTUTLT Ta 3a JOTIOMOTOI CTaHAAPTHUX epuTpouuTiB; HasBHOCTI AT; mo3utuBHUX pe3ynabTaTiB AT HCV;
NO3UTHUBHUX pe3yibTariB HbsAg; nosutusuux pesynpratiB antu Trep.pall; mosutuBHuX pe3ynbraTiB antu BIJI-1/2

83 cUcTeMa Mae 3a0e3MeUnTH coci0 BUITYYEHHsI Ta CHUCAaHHsI KOMIIOHEHTIB 3a pe3yJIbTaTaMHM arpooariii TaK
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[Ipukinan Bu3HaueHHS (DYHKIIIHA, 110 BUKOHYIOThCS 3a Jgonomoror OTK mennynoi
CeCTpU ONEepaliiHOl, TEXHIKa, MEAMYHOTO peecTparopa AUIBHUIN (PpaKIioHyBaHHS,

MEIUYHOTO peecTparopa ampodailii, 3a3HayeHO [1arpamMol0 BapiaHTIB BUKOPUCTAHHS

(pI/IC .4 . 2 1) .
A i ~,(BiakpuTit kapTky foHauil
- ik

Men
onepy

BBECTY it npo
o»| BMKOHaBUA AoHauil 3a
LTPUX-KOZOM

include

BiaHauwTH HamBHICTs
BigxuneHs Ha eTani
aarorisni

include

Mez peectpatop
onepauiiHoi

KepigHuk
Biaginy

BuaHauUTY HARBHICTE
BigxuneHs Ha etTani
UEHTPUMYTYBaHHA H

TexHik

BuanaunTy HamBHICTS
sifxuneHs Ha etani

NoBHoBaXeHa
ocoba 3 AKoCTi

DPAKUIOHYBAHHA
A nopTyBaTM pesinsTaTi'y i :
include NNasMaeKcTpaKTopy, { H
v sarie : :

include include H

BHECTU pesyneTaTi O B :

PO3AINeHHA KPOBi Ha H

KOMNOHEHTH ! p

O ©opMysaTit NPOMIXHI H :
= MKETKM 3 TP i

Ha KOMMOHEHT

include

Pucynox 4.21 — Jliarpama BapianTiB Bukopuctanas OTK mennunoi cectpu
omnepariiHoi, TeXHIKa, MEJUIHOTO PeeCTpaTopa AIbHUILI (paKiliOHyBaHHS, METUYHOTO

peectparopa anpodarrii
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Buznaueni KC3I1J] KHIT XOP «OLICK»:

— Bunajaky iHQpikyBaHHs namienTiB BIJT 1\2 (koedimient BaxximmBocti T = 0,24);

— BUMNaAKA 1HGIKYBaHHS MaIlieHTIB TenaTuToM B (koedimieHT BaxauBocTi T =
0,18);

— BUMAAKu 1HGQIKyBaHHS mamieHTiB renaTuToM C (KOE(iIlieHT BaXXJIHBOCTI T =
0,17);

— BUNAJKH iH(IKyBaHHS HamieHTiB cudimicom (koedimienT BaxumsocTi T = 0,18);

— BUNAAKA YCKIAJHEHb 3 IPUYUHHM HECYMICHOCTI Tpymu KpoBi (KOeQilieHT
BaxxmBocTi T = 0,23).

Kpok 3 - Po3paxyHok mnokazHuka (QyHKUIOHYBaHHS cnemianizoBanoi IC mpu
MOTOYHOMY CTYIIEHI aBTOMAaTHU3aIlli - PO3PaX0OBaHO MOTOYHUNA MOKA3HUK (YHKIIOHYBAHHS
cnemianizoBanoi [C mia OTK, mo 3abe3neuyroTh BBEJEHHA Ta OOpOOKY AaHMX MiJ 4Yac
BUKOHAHHS BU3HAYCHUX BY3bKHUX KPUTUUHHUX JII MPU MMOTOYHOMY CTYIICHIO aBTOMAaTH3aIlil
BBeJeHHS gaHux , a came g OTK, mo 371iCHIOIOTh BUKOHAHHS KPUTUYHUX JIiH

BU3HAYE€HO WpP4] MEIWYHHMI CECTpa ONEpaliiHOi; WP52 TEXHIK; WPg] MEIAUYHUH
peecTpatop AUIBHMLI (pakUiOHyBaHHS; WpPG3 MEAWYHHUM peecTpaTrop AUIBHULII

ampoOaitis, siki 3a0e3neuyroTh 1,2,1,3 cTymiHb BBEJCHHS JJaHUX B1AMOBITHO.

flg1= 0,340
flso = 0,093
flg1 = 0,331
flg3 = 0,212

da3a «AHaIi3 BapiaHTIB MPOEKTHUX PIMICHb PEIHKUHIPUHTY creriami3zoBanoi 1C»
Kpok 1 «®opMmyBaHHS MHOXXMHU aJIbTCPHATUBHUX BapiaHTIB TPOEKTHUX PIIICHb
peIKUHIPUHTY crerianizoBanoi ICy» — crnemianicTaMu 3 MPOEKTYBAHHS CIEIiali30BaHUX
IC Bu3HauymmM BapiaHTU MPOEKTHUX PIIIEHb PEIHXXUHIPUHTY KOkHOTO 3 4-Xx OTK.

Ha pucynky 4.21 nHaBeneHo rpadiuHe MpeacTaBiICHHS BCIX MOXJIMBUX BaplaHTIB

MPOEKTHUX piteHs peimkunipunry 4-x OTK cnerianizoBanoi IC.
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Pucynok 4.20 — I'padiune npeacTaBiaeHHs BCIX MOKIMBUX BaplaHTIB MPOEKTHUX PIIIEHBb

peIHXUHIpUHTY cneniaiizoBaHoi [C

OTK wMemuuyHOi cecTpu oOIepaniidHOI: BaplaHT, IO 3a0e3nedye 2 CTYIIHb
aBTOMATH3allil — MepCOHAILHUI KOMIT 10Tep, MPUHTEP, oneparriitna cuctema Windows 10,
nporpamue 3abesneueHdss MS Word, MS Word, Butpathi matepianu (marmip, 3ampaBka
KapTPUIXKIB), 3ap0o0iTHA TUIaTa.

OTK wMemuyHOi cecTpu oOmepaiiiHoOi: BapiaHT, IO 3a0e3nedye 3 CTYIIHb
aBTOMATHU3aIli — TMEPCOHAILHUNA KOMIT IOTep, TMPUHTEP, CKaHEp ITPHUX-KOIIB, MPUHTEP
eTHKETOK, omepariiiina cucrema Windows 10, nmporpamue 3abesneuenns MS Word, MS
Word, nporpamue 3abe3mnedenns crerianizoBanoi IC mns aBromarmzanii ¢pynkmiin OTK
MEJIMYHOI CECTPHU OlepaliiHOl, BUTPATHI MaTepianu (marip, 3anpaBka KapTpUuIKiB, TEPMO
TpaHchepHa eTUKeTKa, piOboH), 3apoliTHA T1UIaTa, MeEpeKeBe OOJagHAHHS  JUIs
MJIKJTFOYEHHS J10 JIOKAJIbHOT KOMIT FOTEPHOT MEpExKI.

OTK wMemuyHOi cecTpu omepaniiHOl: BapiaHT, M0 3a0e3neuye 4 CTYIIHb
aBTOMATHU3aIlli — TMEePCOHAILHUI KOMIT IOTep, MPUHTEP, CKaHEp IMITPHUX-KOJIIB, MPUHTEP
STHKETOK, omepaiiiiina cucrema Windows 10, mporpamue 3ade3neuenns MS Word, MS
Word, nporpamue 3abesmnedenns crerianizoBanoi IC mms aBromarmsanii ¢pynkmiin OTK
MEIUYHOI CEeCTpU OIlepalliiHoi, BUTpaTHI MaTepianu (mamip, 3ampaBKa KapTPHIKIB,

TepMOTpaHc(pepHa eTUKeTKa, piOOH), 3apoOiTHA Mmiata, MepexkeBe OOJagHAHHS IS
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HIIKJIF0YEHHS 0 Mepexi Internet, mporpamue 3abe3neueHHs jis B3a€MO/I1i 3 30BHIITHOIO
cuctemoro ISBT-128.

OTK wMemuyHOi cecTpu omnepamiiHoOl: BapiaHT, IO 3a0e3neyye S5 CTYIIHb
aBTOMATH3AIlli — TEPCOHAIBHUN KOMII IOTEp, MPUHTEP, CKaHEp ITPUX-KOJIB, MPHHTEP
eTHKETOK, omepaiiiiina cucrema Windows 10, mporpamue 3abe3nedenns MS Word, MS
Word, nporpamue 3a0e3neuenns cremianizoBanoi IC mas aBromatu3anii ¢ynkiin OTK
MEIMYHOI CEeCTpH OmepaliiHoi, BUTpaTHI Marepianu (mamip, 3ampaBKa KapTpPHUIXKIB,
TepMoTpaHc(pepHa eTHKeTka, piOOH), 3apobiTHA IUIaTa, MporpaMHe 3a0e3medeHHsS IS
B3a€MO/II1 3 almapaTHOIO YaCTHHOIO Bar, amaparty Iuiasmadepesy, anapaty nurodepesy.

OTK wMemuuyHOi cecTpu oOIepauiidHOI: BaplaHT, IO 3a0e3nedye 6 CTYIIHb
aBTOMATHU3allli — MEPCOHAIILHUNM KOMIT IOTep, MPUHTEP, CKaHEp IITPHUX-KOJIIB, MPUHTEP
CTHKETOK, omepariiina cucrema Windows 10, mporpamue 3ade3neuenns MS Word, MS
Word, nporpamue 3a0e3nedenns crerianizoBanoi IC mns aromarmsanii ¢pyskmiin OTK
MEIUYHOI CeCTpU OIlepaliiHol, BUTpaTHI MaTepianu (mamip, 3ampaBKa KapTPHIXKIB,
TepMOTpaHc(pepHa €THUKEeTKa, piOOH), 3apoOiTHA IUIaTa, MEpeXeBe OOJIaJHAHHSA IS
MIKJTF0YEHHS 10 Mepexi Internet, mporpamue 3abe3neueHHs sl B3a€MOJ11 3 30BHIIITHUMU
CUCTEMaMHU, JIJIsl B3a€EMOJIi1 3 arapaTHOI0 YaCTHHOIO Bar, amapary miasmadepesy, anapary
uurodepesy.

OTK TexHika: BapiaHT, 1m0 3a0e3neuye 3 CTyIiHb aBTOMAaTH3AIlll —TIE€PCOHATBHHMA
KOMIT'IOTEp, CKaHep INTpuX-KomaiB, omepamiiHa cuctema Windows 10, mporpamue
3abe3neueHss MS Word, MS Word, nporpamue 3a0e3neuenns creriaitizoBanoi I1C ms
aBroMarm3amii ¢yHknii OTK Texnika, 3apo0iTHa IjiaTa, MepekeBe OOJagHAHHS IS
MJIKJTFOYEHHS J10 JIOKAJIbHOT KOMIT FOTEPHOT MEpExKI.

OTK Texnika: BapiaHt, 1o 3abesneuye 4 CTyMmiHb aBTOMAaTU3aLli — MEPCOHATBHUM
KOMIT'IOTEp, CKaHep ITpUX-KoxaiB, omepamiiHa cuctema Windows 10, mporpamue
3abesneueHdss MS Word, MS Word, nporpamue 3a0e3neuenns crenianizoBanoi I1C ms
apromatuzamii ¢pyakniii OTK TexHika, BUTpaTHI MaTepiayiv, 3apo0iTHA TUIaTa, MEPEKEBE
oOyiaHaHHs I MiAKIIOYEeHHS A0 Mepexi Internet, mporpamue 3a0e3meueHHs s

B3aeMO/Iii 3 30BHIIIHOIO cucTteMoro ISBT-128.
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OTK TexHika: BapiaHT, 1[0 3a0e3meyye 5 CTYIMiHb aBTOMAaTH3aIlli — MEPCOHAIbHUN
KoM totep, oneparniiiHa cucrema Windows 10, nporpamue 3abesnedenns MS Word, MS
Word, nporpamue 3a0e3neuenns cremianizoBanoi IC mist aBromatusanii ¢yskiiin OTK
TEeXHIKa, , 3apoOiTHa IulaTa, MporpaMHe 3a0e3meueHHs IS B3aeMOJIl 3 alapaTHOIo
JaCTUHOIO TICHTPpUQPyTH.

OTK TexHika: BapiaHT, 110 3a0e3neuye 6 CTyliHb aBTOMATH3allli — MePCOHATbHUIMA
KoMmIT totep, onepainiiiHa cucrema Windows 10, nporpamue 3abesnedenns MS Word, MS
Word, nporpamue 3a0e3neuenns cremianizoBanoi IC mas aBromatu3anii ¢yskiin OTK
TEXHIKa, 3apo0iTHA TIJIaTa, MEepeXeBe OOIaHAHHS I MIIKIIOYEHHS 10 Mepexi Internet,
mporpamMHe 3a0e3medeHHs I B3aemojii 3 30BHIMHOK cuctemoro |ISBT-128, s
B3a€MO/III 3 anapaTHOIO0 YaCTUHOIO IIEHTPUPYTH.

OTK meau4Horo peectparopa IUIbHUIN (paKI[IOHYBaHHS: BapiaHT, 1110 3a0e3reuye
2 CTymniHb aBTOMAaTH3allil — MEPCOHATILHUI KOMII IOTEp, MPUHTEP, OlepailiiiHa cucTeMa
Windows 10, mporpamue 3abe3neuenns MS Word, MS Word, ButpatHi marepianu (narmip,
3ampaBKa KapTpUIXKiB), 3ap0o0iTHA TJ1aTa

OTK memuuHOro peectparopa JUIBHUIN (paKIIOHyBaHHS: BapiaHT, 110 3a0e3reuye
3 cTymiHb aBTOMAaTH3allli — MEePCOHATBHUI KOMII IOTEp, MPUHTEP, CKAHEP IITPUX-KO/IIB,
NPUHTEP C€THKETOK, omepainiiina cucrema Windows 10, mporpamue 3abe3mneucHHs MS
Word, MS Word, nporpamue 3a0e3necuenHs creriamzoanoi IC mms aBromaru3arii
¢ynkuii OTK MenuuHoro peectparopa (pakilloHyBaHHs, BUTpaTHI MaTepiaiu (mamip,
3ampaBKa KapTpUKIB, TEpMOTpaHchepHa €TUKETKa, pi00OH), 3apo0iTHA IJIaTa, MEPEKEBE
oOnaHaHHS AJIS MiIKJIFOUYEHHS J10 JIOKAJIbHOT KOMIT I0TEPHOT MEpeKi

OTK meau4Horo peectparopa IUIbHUIN (paKI[iOHYBaHHS: BapiaHT, 1110 3a0e3meuye
4 cTymiHb aBTOMAaTH3aIlli — MEPCOHATBHUN KOMII I0TEp, MPUHTEP, CKAaHEP MITPUX-KOIIB,
NPUHTEP CETHKETOK, omepaiiiina cucrema Windows 10, mporpamue 3abesnedeHHs MS
Word, MS Word, nporpamue 3abe3mnedenHs creriaiizoBaHoi IC s aBTomMaTH3aIii
¢bynkuit OTK Menuunoro peectparopa (pakilioHyBaHHS, BUTpaTHI MaTepianm (mamip,
3ampaBKa KapTpUKIB, TEpMOTpaHchepHa €TUKETKa, piOOH), 3apo0iTHA IJIaTa, MEPEKEBE
oOnmagHaHHS IS TIAKIIOYEHHS 10 Mepexi Internet, mporpamne 3abe3nedeHHs AJis

B3aeMO/Iii 3 30BHIIIHOKO cucTteMoro ISBT-128.
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OTK meau4HOro peectparopa IUIbHUIN (paKIiOHYBaHHS: BapiaHT, 1110 3a0e3reuye
5 cTymiHb aBTOMaTH3allii — MEePCOHATBHUI KOMIT I0TEP, MPUHTEP, CKaHEp IITPUX-KOJIB,
HOPUHTEP €TUKETOK, orepariiina cucrema Windows 10, mporpamue 3a0e3meucHHst MS
Word, MS Word, nporpamue 3a0e3mneuenHs creiiamizoBanoi IC mus aBromaru3arii
¢bynakuit OTK meamunoro peectpatopa (pakiiioHyBaHHS, BUTPATHI maTepianu (marip,
3ampaBka KapTpHIKIB, TepMOTpaHcepHa eTUKeTKa, pi0oH), 3apo0iTHA IIjIaTa, IporpaMHe
3a0e3nedeHHs I B3aEMO/IIT 3 arapaTHO YaCTUHOIO (hpaKilioHATOpA.

OTK menuuHOro peectparopa JUILHUIN (paKilOHYBaHHS: BapiaHT, 110 3a0e3neuye
6 CTymiHb aBTOMATH3allii — MEPCOHAJIBHUI KOMIT I0TEp, MPUHTEP, CKaHEep MITPUX-KOJIiB,
NPUHTEP ETHKETOK, omepariiina cucrema Windows 10, mporpamue 3abesnedeHHs MS
Word, MS Word, nporpamue 3a0e3neuenHs cheifiamizoBanoi IC mis aBromarm3ariii
¢ynkuii OTK Menuunoro peectparopa (ppakilloHyBaHHsS, BUTpaTHI MaTepianu (mamip,
3ampaBKa KapTpUJKIB, TEpMOTpaHchepHa €TUKETKa, piOOH), 3apo0iTHA IJIaTa, MEPEKEBE
oOnmagHaHHS I TIAKIIOYEHHA 10 Mepexi Internet, mporpamne 3abe3nedeHHs AJis
B3aeMoii 3 30BHIMHOK cuctemoro ISBT-128, mns B3aeMomii 3 amapaTHOI YaCTUHOIO
(dpakiioHaropa.

OTK wMemuuHOro peectparopa ampooOarlii: BapiaHT, 1m0 3a0e3neuye 4 CTYIiHb
aBTOMATHU3aIlli — TMEPCOHAILHUNA KOMIT IOTep, MPUHTEP, CKAHEp IITPUX-KOIIB, MPUHTEP
eTHKETOK, omepariiiina cucrema Windows 10, nmporpamue 3abesneuenns MS Word, MS
Word, nporpamue 3abe3nevenns cremianizoBanoi IC mns apromarmsanii ¢pyskmiin OTK
MEIUYHOTO peecTparopa ampooOarlii, BATpaTHI Marepiainu (mamip, 3ampaBKa KapTpHIIKIB,
TepMoTpaHc(pepHa eTUKeTKa, piOOH), 3apo0OiTHA IIIaTa, MEpPeKeBe OONaJTHAHHS IS
MIIKIIOYEHHS 0 Mepexi Internet, mporpamue 3abe3neyeHHs Ui B3aEMOIIi 3 30BHIIIHOO
cucremoro ISBT-128

OTK wMenmuuHOro peectparopa ampooOarlii: BapiaHT, M0 3abe3neuye S5 CTYIIHb
aBTOMATHU3aIlli — TMEPCOHAILHUNA KOMIT IOTep, NMPUHTEP, CKAHEp IITPUX-KOIIB, MPUHTEP
eTHKETOK, omepariiiina cucrema Windows 10, nmporpamue 3abesneuenns MS Word, MS
Word, nporpamue 3a0e3neuenHs crerianizoBanoi IC mias aBromatu3aiii ¢pyskiin OTK

MEIUYHOTO peecTparopa ampoodarlii, BUTpaTHI Marepianu (mamip, 3ampaBKa KapTPUIIKIB,
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TepMoTpaHc(pepHa eTukeTka, piOOH), 3apoliTHa IiaTa, MporpaMHe 3a0e3medeHHs IS
B3a€EMO/IIT 3 aMapaTHOIO YaCTUHOO MIBUAKO3aMOPOXKyBayJa.

OTK wmemuuHOrOo peectparopa ampooOarlii: BapiaHT, 10 3a0e3neuye 6 CTYIIHb
aBTOMATH3AIll — TEPCOHAIBHUN KOMIT IOTEp, MPUHTEP, CKAHEp IITPUX-KOJIB, MPHHTEP
eTHKETOK, omepaiiiiina cucrema Windows 10, mporpamue 3abe3nedenns MS Word, MS
Word, nporpamue 3a0e3neuenns cremianizoBanoi IC mas aBromatu3anii ¢ynkiin OTK
MEIMYHOTO peecTpaTopa ampoOarlii, BUTpaTHI MaTepianu (Iarip, 3ampaBKa KapTpHIKIB,
TepMoTpaHc(pepHa eTUKEeTKa, piOOH), 3apoOiTHA IUIaTa, MEpeXeBe OOJaaHAHHA IS
HIIKJIFOYEHHS 0 Mepexi Internet, mporpamue 3abe3reueHHs Jis B3a€MO/I1i 3 30BHIITHOIO
cuctemoro ISBT-128, nis B3aemoii 3 anmapaTHOI YaCTHHOO IIBHUIKO3aMOPOKyBaya.

Jnst kokHOTO 13 Cc(OPMOBAHMX BapiaHTIB MPOEKTHUX PIIICHb PEIHKUHIPUHTY
cnemianizopanoi OTK IC mpoBeaeHO pO3paxyHOK MOKa3HUWKA (PYHKI1OHYBaHHS

crnemianizoBanoi IC (taou. 4.3).

Tabmuns 4.3 — BuznauenHnsi mokazHuka (yHKI[IOHyBaHHS criemianizoBanoi [C st

KOXKHOTO BapiaHTy NMPOEKTHOTO pimeHHs peinxuHipuary OTK cnemianizoBanoi [C

fl fly2 flp3 flos flws floe
wp41 0,336 0337 0339 0,340 0,341| 0,343
Wps5» 0,093 0,093| 0,093| 0,094, 0,094, 0,095
Wpg1 0,328 0329| 0331 0332 0,332, 0,335
wpg3 0,220 0,221 0,222 0223| 0,215 0,225

Kpoxk 2 «CmiBBiIHOIIEHHS 3HAYE€Hb MOKA3HUKIB (DYHKI[IOHYBAHHS CIICIiali30BaHOT

IC 3 BuTpatamMum Ha eneMEHTH I1H(QOpPMALIHHOIO, OpraHi3alifHOro, TEXHIYHOTO
IIPOTPAMHOTO Ta 1HIITUX BUIIB 3a0€3MCUCHHS JJIs KOXKHOTO 3 BapiaHTIBY.

[IpoBenena oliHKAa BapTOCTI KOXKHOIO aJbTEPHATHBHOIO BapiaHTa MPOEKTHOTO
pIIICHHST PEIHXKUHIPUHATY JIJ1s1 3a0€3MeYeHHs] KOKHOTO HACTYITHOTO 33 IIOTOYHUM CTYIIEHEM

aBTOMAaTH3aIlil BBeACHHS qaHuX (Tadm. 4.4).



Tabmuus 4.4 — ButpaTtu Ha peaiizallilo KOXKHOTO BapiaHTa MPOEKTHOTO PIIICHHS

peimkunipuary OTK
‘ol w2 €3 w4 @5 @b
Wp41 85000 | 125000 | 155000 | 165000 | 170000 | 170000
Wp52 85000 | 125000 | 155000 | 165000 | 300000 | 300000
Wpg1 85000 | 125000 | 165000 | 70000 | 285000 | 285000
Wpg3 85000 | 125000 | 190000 | 200000 | 250000 | 250000

[IpoBeneHa Hopmaiizallisi 3Ha4€Hb BUTpAT Ha peali3allilo KOXXHOTO BapilaHTa
poekTHOTO pimeHHs peimkuHipuary OTK.
B Tabmuui 4.5 npencraBiieHo BUOIp ONTUMAJIBHOTO BapiaHTa MPOEKTHOTO PIILIEHHS

peinxuHipuHTY cneniaiizoBanoi IC s pparmenty BII.

Tabmuus 4.5 — BusHaueHHs ONTUMAJIBHOTO BapiaHTy MPOEKTHOIO PIIICHHS

peimxunipuary OTK crniemiamizoBanoi 1C.

y=1]y=2|y=3
wpq 0 0 0 0
wpy | 0 0 0 0
wpz | O 0 0 17 0 [|285000
wpg | O 0 0 0 0__]250000

Ha pucynky 4.22 npencrtaBieHo Habip €IEMEHTIB Pi3HUX BUAIB 3a0€3MeUCHHS, 110
¢dopmyBanu 3a3HaueHi OTK 1o peiHXUWHIpUHTY Ta ONTUMAJILHUWA BapiaHT MPOEKTHOTO
pimeHHs peimkuHipuHry 3a3Hadenux OTK.

[Ipu ButpaTHUX oOMexxkeHHsX Ha peikuHipuHr 1 000 000 rpH BU3HAYEHO, IO
MakcuMajgbHa ToBHOTa Oyzae 3abesneuena skmo g OTK 4 pomaru 13 Ta T3, mo
chopmyroTh 6 CTYIiHb aBTOMaTH3allii (a camMe TeXHIYHE Ta IporpaMHe 3a0e3MeUeHHS
cremiam3oBanoi IC g aBroMmarmsanii gyHkuii OTK MenuuHoi cecTpu omeparliiiHoi,
GyHKIIT IMIOPTY JaHUX 3 BariB IOMIIIYBayiB, amapary Iuiasmadepesy, amnapary

uuTodepesy Ta IHTErpaiiio 3 30BHIIIHBOI MIXHAPOJHOK CUCTEMOIO IITPUX-KOJYBAaHHS



152

kpoBi). s OTK 5 nmongatu enemMeHTH BIAMOBIAHUX BUAIB 3a0€3MeueHHs, 10 CPOPMYIOTh
4 cTymiHb aBTOMATH3AIlll (2 caMe TEeXHIYHE Ta IMporpaMHe 3a0e3MeueHHs Creniani3oBaHol
IC nna  aBromatmzamii  ¢ynkmii OTK Texnika, Ta IHTErpaiir0 3 30BHIIIHBOIO
MDKHApOJIHOIO CHUCTEMOIO INTpux-koayBaHHs KpoBi). ns OTK 6 nomatu enemeHTH
BIJIMOBIAHUX BH[IB 3a0e3meueHHs, 0 cPopMylOTh 6 CTymiHb aBTOMaTH3alii (came
TEXHIYHE Ta MporpaMHe 3abe3nedeHHs cremianizoBanoi IC mist aBromartuzaiiii QyHKITIM
OTK wmeauunoro peectparopa (¢QpakiioHyBaHHA, (QYHKIIT IMIOOPTY JaHUX 3
(dpakiioHaTopiB, Ta IHTErpallil0 3 30BHINIHbOK MDKHAPOJHOK CHCTEMOIO IINTPHUX-
KoJlyBaHHS MNpoaykTiB kposi). s OTK 8 nomatu eneMeHTH BIANOBIIHUX BHJIIB
3a0e3MeueHHs], o cPOpMyIOTh 6 CTYyIiHb aBTOMATH3aIlil (a2 caMe TEXHIYHE Ta MPOrpamMHe
3abe3neuenHs crenianizopaHoi IC mms  aBromarumsamii ¢ynkuii OTK wmemudHOro
peectpaTopa anpoobarlii, GyHKIT IMIOPTY JaHUX 3 MIBM03aMOpPOKyBada Ta IHTETpaliio 3

30BHIIIHBOIO MI>KHAPOAHOIO CHCTEMOIO IITPUX-KOIYBaHHS MMPOAYKTIB KPOBI)

OTK. mo saesnesyiors

i opManiiiHIit CYyIPOBiT —
710 PEIFDKEHIPHHTY IC —
]
‘ Cepeep BII
— 7
K TIPHHTEP
ETHKETOK
Q (®)] Z
[Llentpudyra es
hrosTHEOCTE
imopTy' excriopTy| = =
|gasmx OTKS OTK6
TyTiHb aBTOMATH3alll Cryminp asTOMaTH3aI 2 Crymnisp aBTOMATH3aL1 1 Crynisp aBTOMaTH3aLii 3
= = — =
OTK. mo sabesmesyiors inpoparitimut <>u(_ g%
cympogix ITICIIA PEIFDKEHIPHHIY IC &
}
l [ l Bosuiuna cactema
. R |
TIPYHTEP K K
ETHKETOK TIPHHETE?
s ETHKETOK
O o) o

[Hentpudyra 3 CKAHEPIIK | St
hoxTHEOCTIO
L OTK: iamopry\exenopTy| oS "
BATH TIOMIIIVBAYI |ranmx 2
/TIiHD ABTOMATH3aLIl Ty R : T
ry. . Cryniss asToMarnsanii 4 Cryninp aBTOMAaTH3aLIT 6 CTymiHp aBTOMATH3ALIi 6
DyHKwii : e
i . P : VHKDI DymKmii :
iMIOpTY AaHmY 3 Baris-moMimyBadis; : T i 3 @yakmii : : ! .
! o iMOOPT\eKCHOPT JaHAX 3 3BHIABOK | — . iMmopry zammx 3i
enTHdixanis 10HOpa, iMmopTy Aammx 3 ppakmionaropis,
inenTdixanin T0m0pa, P — IMIODTY 3 op PIB:  remIKosamopoxyBada,
¢.1?00TU.\IICT3 32 WTPHX-KOIOM, 1HTEerpamii 3 30BHIIHOKW CHCTEMOKW . .
: : iHTerpaii 3 30BHimHO0 cHCTeMOID
iMIOpT\eKcnopT AaHMX 3 3aBHIMHEBOK0 ImTpHY-KoayBaRHES

IWITPHX-KOIYBAHHS
cHCTeMOI0

Pucynox 4.22 — Peimxunipunr crneriaiizoBanoi OTK IC KHIT XOP «OLICK»
3a pe3yabTaTaMu poO3paxyHKiB B Mekax 0OMeXeHb BUTPATHUX PECYPCIB BU3HAUYECHO
ontuMasibHuil BapianT peimkuHipuary OTK cnemianizoBanoi IC, 3a sikuMm cTymniHb
apromatu3zaiii OTK mean4Hoi cectpu omnepariiiHoi Moxke OyTH MiABUIICHO 3 MEPIIOro Ha

moctuil; cryniHb aBromatuzanii OTK TexHika — 3 Opyroro Ha 4eTBEpTUH; CTYIIHb
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aBroMaru3aiii OTK wMenuuHoi cecTpu (pakiioHyBaHHS MOX€ OyTH MIJABUIIEHO 3
NEePIIOT0 Ha MIOCTHH CTymeHb;, crymiHb aBTomatu3amii OTK memuunoro peectpatopa
arpo0artii Moke OyTH IMiABUIIIEHO 3 TPETHOTO HA IIOCTHUH.

BropoBamkeHnHss oOpaHOro BapiaHTy IIPOEKTHOTO PIIIEHHS PEIHKUHIPUHTY
koH(pirypamii OTK cnemiamizoBanoi IC mamo 3MEHIIEHHS KUTBKOCTI  BUTAKIB
HECHPUSATIIMBUX pPEaKIliil Ta yCKIaJHEHb 370pOB’S JIOJEH, a caMe CKOPOYEHHS KUIbKOCTI
BUIMANKIB 1H(DIKyBaHHSA TaIieHTiB rematutoM B, rematutom C, cudimicom, BUMAAKIB
YCKJIQJIHeHb 3 MPUYMHHA HECYMICHOCTI rpynu KpoBi y 2020 porti B opiBHsHHI 3 2019, 110
BPSATYBAJIO >KUTTS JIFOJEH IUISIXOM 3amoOiraHHs BUHUKHEHHsI MOMIJIOK 1H(GOPMAIIHHOTO
cynpoBoxay BII (Ta611.4.6).

Tabmuus 4.6 — Edekt Bim NpoBaKEHHS ONTHUMAIBHOTO BapiaHTy MPOEKTHOTO

pimenHs peimxkuHipuHry BuzHaueHux OTK cneniamizosanoi IC KHIT XOP «OLICK»

HaiimenyBanns ®aktuyHl | Po3paxyHkoBuit Po3paxynkoBuii | ®akTuyH1
KC3I1 KHII 3HAYCHHS MMOKAa3HUK MMOKa3HUK 3HAYCHHS
XOP «OLCK» KC3I1J ¢ynkuionyBanHus | ¢yHkuionyBanHa | KC3IT/]
2019 croerianizoBanoi | cremamizoanoi [C 2020
IC o A1 Vopt BapIaHTy
PEIHXUHIPUHTY PEIFKIHIPUHTY
Bunanku 6 0,977 0,978 6
iH(}pIKyBaHHS
nauientis BIJT 1\2
Bunanku 27 0,979 0,980 25
iH(}pIKyBaHHS
MaIl€HTIB
rernatutom B
Bumnaaku 33 0,975 0,976 28
1H(D1KyBaHHS
MaIl€HTIB
renatutoM C
Bunanku 18 0,976 0,977 14
1H(DIKyBaHHSA
MMaIl€HTIB
cudimcom
Bunanku 9 0,976 0,977 5
YCKJIaJIHEHb 3
MIPUYHHH
HECYMICHOCTI
Ipynu KpoBi
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TakuM 4YMHOM, TPOBEACHI EKCIEPUMEHTANIbHI JOCIIPKEHHS JOBENH, IO
3aCTOCYBAaHHS 3alPONOHOBAHUX MOJENel, MeToMiB Ta 1HGOpMAIiiHOI TEXHOJOTIi s
MOIIYKY MO>KJIMBUX BapiaHTIB MPOEKTHUX piiieHb KomriuiekTyBaHHs OTK enemeHTamu
BIJIMOBIAHUX BHJIIB 3a0€3MECUCHHs, HEOOXITHUMHU Mg iX (YHKI[IOHYBaHHS, J03BOJISIE
3a0e3MeYnTH MaKCUMaJIbHO MOXKIIMBY JOCTOBIPHICTh BBEJCHHS AaHUX 1H(OpMaIiifHOTO
CynpoBoJy 1, BiinoBiaHo, mokpamut KC3II/I.

Po3paxoBano moka3HuK (yHKIIOHyBaHHS cremianizoBaHoi IC mpu 3abe3nedenHi
ONTUMAJIBHOTO  BapiaHTa pEeIHKUHIpUHTY cremiami3zoBanoi IC, oTpumanoro 3a
pe3yibTaTaMu 3aCTOCYBaHHS METOJY OIIIHIOBAHHS BapiaHTIB MPOEKTHUX PIIICHb
peixuHipuary OTK cnemamizoBanux IC. AHai3 pe3yibpTaTiB BOPOBAKEHHS MOKa3aB
MOKpaIieHHsl nmoka3Huka ¢yHkiionyBanHs crerianizoBanoi IC na 0,016 (wa 1,6%) npu
BUKOPHCTaHHI ONTUMAJIBHOTO BaplaHTa PEIHXXHUHIPUHTY crienianizoBaHoi IC B mopiBHSAHHI
3 MOKa3HUKOM (pyHKIIOHYBaHHS crerianizoBanoi IC npu morouniit kongirypamii OTK.

Pesynbpratu auceprariiinoi podotu BrnpoBamkeHo B KHII XOP «OLICK», TOB
«®apmaneBtuHa kommnadis «31a0poB’s», TOB «PJl CO®PT» Ta B OCBITHIA mpolec
XapKiBChKOTO HAIlIOHAJIBHOTO YHIBEPCUTETY PaAIIOCIEKTPOHIKH, M0 MIATBEPKEHO
BIIMOBITHUMH aKTaMH BIIPOBAKCHHS.

VY nomatky A no aumceprauii HaBEIEHO aKTU MPO BIPOBAKEHHS pPE3YJIbTATIB

JTUCepTaIifHOl pOOOTH.

4.5 BUCHOBKH JI0 UETBEPTOTO PO3JALTY

Po3pobnena indopmariiiina TeXHOJIOTiIsI BHOOpY BapiaHTa MPOEKTHOTO PIIICHHS
peiHxuHIpuHTY crneuianizoBanux [C 103BosiE€ OLIHIOBATHM BaplaHTU MPOEKTHHUX PIIICHb
peimxuHipuary OTK crnemianizoBannx IC 3 Touku 30py 3a0e3MeUeHHS MaKCUMaTbHOI
MOBHOTH Ta JIOCTOBIPHOCTI iH(opMaIliiHoro 3ade3neuenns bll; Bu3HauaTt onTrMaibHUMA
BaplaHT opraHizamiitHo-rexHiuHoi cTpykTypu OTK cnemianizoBanux IC, sikuii no3Bossie
MakcuMmanibHO TiaBuimuTH  KC3IIJ[ mignmpuemcrBa. HaBemeHO ommc MNpakTHYHOTO
3aCTOCYBaHHS 3alpONOHOBAHUX MOJENEed Ta METOMIB BHOOPY BapiaHTa MPOEKTHOIO

pimieHHst peimxkuHipuHry cneuianizopanux [C. Po3poOrnena iH@opmalniiiHa TEXHOJOTIs
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npu3HayeHa Ui BU3HAYEHHS BapiaHTa MNPOEKTHOro pimieHHs KomruiekTyBaHHs OTK
€JIEeMEHTaMHU DPI3HUX BUIIB 3a0e3meueHHs, HeOOXIMHUX Ui iX (YHKIIOHYBaHHS, SIKi, B
CBOIO 4epry, 3a0esneyaTb MaKCHMaJlbHO MOXJIMBY TMOBHOTY Ta JOCTOBIPHICTH JaHHUX
iH(dopmariinoro cynposoay bII 1, Bianosinno, nokpamars KC3IT/.

Amnpo0arrisi pe3ynbTaTiB IUCEPTAIIHHOTO JOCTIKEHHS MPOBOAMIIACS HA TPHUKIIAIL
cremiamzoBanoi IC, BopoBamkeHoi B KHII XOP «OILICK». 3a momomorowo MeTony
Bu3HadYeHHs ctyneHs apTomatu3aiii OTK cnemianizoBanoi IC Bu3HadeHa (pyHKIIIOHATBHA
ctpykrypa crneuianizoBadoi IC B KHIT XOP «OLICK» Ta By3bKi KpUTHYHI Iii Migdac
BukoHaHHs BIl, nns sikux He 3a0e3leyeH0 HaJIeKHUM YMHOM aBTOMaTHu3allis (QyHKIN B
cnemianizoBadii [C. OwmiHeHo BIANOBIAHICTH 1H(QOpMauiiHoro cymnposoay bII mpu
¢dbyHKIiOHYBaHHI crerianizoBanoi [IC BCTaHOBJIEHMM HOpMaMm Ta perjiaMeHTaMm 3a
JIOTIOMOTOI0 MOJIeN1 iH(popMaliiiHoro cynpoBoay Oi3Hec-TipoiieciB creriaitizoBadow IC.
[IpoBeneHO y3araibHEHE OLIIHIOBAHHS OPraHi3alliHO-TEXHIYHHUX PIIIEHb 3 PEIHKUHIPUHTY
cnemianizoBanoi IC 3a kputTepieM BHOOpPY OpraHi3alliiHO-TEXHIYHOI CTPYKTypHU
cnenianizoBanoi IC. Po3paxoBaHo noka3HuK QyHKIIoHyBaHHs crenianizoBaHoi [C KHII
XOP «OILCK» mpu mnotouyHid aBTOMaTH3alii 3a JOMOMOTOI MOJCHI ITOKa3HHUKa
¢dbyHkuionyBanHs cremianizoBanoi [IC. Bu3HaueHo onTuMallbHUI BapiaHT PEIHKUHIPUHTY
Bu3HaueHnx OTK 3a 1onmomoror0 MeTOJy OILIHIOBAHHS BApIaHTIB MPOEKTHUX PIlIEHb
peimxuHipuary OTK cnemiamizoBanux IC mpu oOMexeHMX BUTpaTHUX pecypcax Ha
MIPOBE/ICHHS PEIHKUHIPUHTY. Pe3yapTaToM MNpakTUYHOI peami3alii € MOKpalleHHs
nokasHuka @QysknionyBanHs cnenianizopanoi IC KHII XOP «OLCK», a Takox
nokpamenas KC3I1/] mianpueMcTBa miciist MiABUIICHHS CTYIICHS aBTOMAaTH3allii BBEACHHS
nanux BuzHaueHux OTK (OTK wmemuunoi cectpu omepaniitHoi, OTK texunika, OTK

Menu4HOI cecTpu autbauI ppakiionyBanHs, OTK menuuHoro peectparopa ampoodarrii).
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BUCHOBKHA

B nucepramiiiniii poO0OTI poO3B’S3aHO aKTyajbHE HAayKOBO-IPAKTUYHE 3aBIaHHS
BUOOpY ONTHMAJIBHOTO BapiaHTa MPOEKTHOTO PIIICHHS PEIHXUHIPUHTY CHeIiali30BaHUX
IC Takum uymHOM, MO0 3a0€3MEUYUTH MaKCUMaJbHY JOCTOBIPHICTH JIaHUX 3 METOIO
MiIBUIIEHHS €(EKTHBHOCTI TiSTILHOCTI MIAMPHUEMCTBA B paMKaX BUIUICHHX BUTPATHHX
pecypcib. [Ipu iboMy OyJ10 OTpHMaH1 Taki HAYKOB1 Ta MPAKTUYHI PE3YyJIbTATH:

1. ITpoBeneHo aHami3 Ta BU3HAUYEHHSI OCOOJIMBOCTEN 3aCTOCYBAHHS CIIEI1ai30BAHUX
IC, ix BBy Ha KC3IIJ] mianpueMcTBa Ta iICHYHOUHMX HIAXOAIB 0 BUOOPY MPOEKTHUX
pillieHb PeIHXKUHIPUHTY crienianizoBaHux [C.

2. Po3po0iieHO  ynockoHaieHy — Mojnenb  iHdopMamiiHoro — cympoBoxy  BII
cretianizoBanoro IC, sika Ha BiAMIHY BiJl ICHYIOUHX JIO3BOJISIE BU3HAYATH B3a€EMO3B’S30K
OTK cnemniamizoBanoi IC 3 BII Ta rmB manmx Ha KC3IIJ mignmpueMcTBa Ha OCHOBI
€KCIEPTHUX OLIHOK.

3. OTpuMaB MOJAIBIINK PO3BUTOK METOJ BU3HAUCHHS CTyreHs aBromaTtu3zaiii OTK
crnerianizoBanoi [C Ha OCHOBI MPOLIECHOTO MIAXOY, KU BIAPI3HAETHCSA BiJl ICHYIOUHX
MOXJIMBICTIO BPaXxOBYBaTH JaHi, 110 BBOJATHCS 3a jaonoMororw koxkHoro OTK mig yac
BukoHaHHsS bBIl 1 1go3Bomsie BU3HAUaTH CTYIiHR aBToMmaTtuzarmii  mganux OTK
cremanizosanoi IC.

4. OrpuMana TOAANBIIMHA  PO3BUTOK MOJENb TOKa3HHKAa (DYyHKIIIOHYBaHHS
cnerianizoBanoi [C, sxa, Ha BIIMIHY BiJl ICHYIOUUX, JO3BOJISIE BU3HAYATH PO3PAXYHKOBUMN
noka3Huk (yHKIIOHyBaHHs crnemianizoBanoi [C, mo kopemntoe 3 KC3TI/I.

5. Bnepmie po3po0ieHO MeTOA  OIIHIOBAaHHS BapiaHTIB TMPOEKTHUX PIIllICHb
peinxuHipuary OTK cneuianizoBanux IC, sxuii Ha BIAMIHY BiJl ICHYIOUHMX JI03BOJIIE HA
etani BUOOpY BaplaHTIB MPOEKTHUX pIIEHb PEIHXUHIpUHTY crerianizoBanoi [C
MOPIBHIOBATH BapiaHTH 3a KpHUTEpiEM BHOOPY OpraHi3amiifHO-TEXHIYHOI CTPYKTypH
cnemianizoBanoi  IC, 1m0 3B’sA3ye pO3paXyHKOBHM TOKa3HUK (PYHKIIOHYBaHHS

cnerianizoBanoi IC 3 KC3II/] miagnpuemMcTBa, 31iCHIOBATH BUOIP ONTUMAILHOTO BapiaHTa
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IPOEKTHOTO PIICHHS PEIHXUHIPUHTY criemianizoBanux [IC mpu 0OMEKEeHHSIX BUTPATHUX
pecypciB.

6. 3anmpornoHoBaHO 1HQOpPMaIlIiHY TEXHOJIOTiI0 BUOOpPY BapiaHTa MPOEKTHOTO
pillieHHsT peiHkuHIpUHTY cremiaitizoBanux IC, ska 103BoJis€ Ha OCHOBI PO3POOJICHHX
MojieJieil, METO/IIB Ta KPUTEPIIO 3/11MCHIOBATH BUOIP ONTHUMAJIBLHOTO BapiaHTa MPOEKTHOTO
pillleHHsT peimKUHIpUHTY cnemianizoBaHoi [C 3  ypaxyBaHHSM BIUIMBY CTYIICHS
aBTOMAaTH3aIlli OTPUMaHHS JTaHUX Ha MOKa3HUK (PyHKIIOHYBaHHs crierianizoBaHoi [C mpu
0OMEKEHHSAX BUTPATHUX PECYPCIB HA PEIHKUHIPUHT crienianizoBaHoi [C.
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JIOJIATOK B
AKTH BITPOBAKEHHS PE3VJILTATIB JINCCEPTAIIIHOI POBOTH
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AKT
Tpo BIPOBAIKEHHS pe3yNbTaTiB AUCepTaLiiHOl pobotu
Yupkosoi KaTeprHu CepriiBHn

Kowmicis y cKnaai roloBH: JeKaHa akysbTeTy KOMII'FOTEPHHX HayK (KH),
AT.H. npod. €poxina AHIpIA JleonizoBMYa, HiEHIB KOMICIl: 3aBigyBaya kadenpu
iHbOpMALlIHHUX YIPABISAIOUMX CHCTEM (IYC), a.t.H., npod. Ilerposa KocTsHTHHA
Enyapnosuda, HavalbHUKA HABYATBHO-METOAMYHOr0  Bimminy, K.T.H., JOL.
MumoTdenka Isana OnekcaHapoBuda, ckiana akT Ipo BIIPOBA/UKEHHs Pe3y/IbTATIB
muceprauiitHoi poboTH Yupkosoi K. C. Ha TemMy «Mogeri, meToau Ta iHpopmauiiiHa
TeXHOJIOTisl BUOOPY BapiaHTa MPOEKTHOTO pilleHHs! PeiFKUHIPHHTY crieliiani3oBaHuX
iHpopMaLiiHUX CHCTEM» , TIOAaHY Ha 37100yBaHHs HayKOBOIO CTYTEHs KaHIuIaTa
TeXHIYHMUX HAyK 3a CHeLialbHICTIO 05.13.06 — indopmauiiini TexHomnoOrii B OCBITHIH
nporec XapKiBCbKOro HALIOHATLHOTO YHIBEPCHTETY pamioeneKTPOHIKH.

KoMicisi BCTaHOBHIIA, 110 HAYKOBi pe3ynbTaTH 3aIpONOHOBaHI B aucepTauifHi
pobori Yupkosoi K.C, GymH BIpOBAUKEHI B ocBiTHI}i Tpouec Ha Kadenpi IvC
daxymsrery KH B qucrmmnnini «Teopis iHbOpMaUiHHMX CHCTEM» s CTYJEHTIB
criemianpaocTi 122 KoM’ foTepHi HayKH OCBITHIX IIpOrpam «Komn’roTepHi HayKu» Ta
«IH(opmawiiiHi TeXHOIOT yIpaBIiHHS.

[osi0Ba KOMIcii:

Jlexan daxynsrety KH A.JL. €poxin
UneHu KOMICIi: W
3aBimyBay kad. [VC K.E. IletpoB

HauajapHUK HaBYAIbHO- 1.0. MWIIOTYEHKO
MEeTOMYHOTO BiUILITY
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PO BIPOBAHKEHHS Pe3yJIbTaTiB POOIT MO JOrOBOPY MPO HAYKOBO-TEXHIUHE
criBpoGITHUITBO y cdhepi mporpecuBHUX iHGoOpMaLiHHUX TexHOoriH Mix K303
XapkiBcbkuit o6acuui teHTp ciyx6u kposi (K303 XOLICK) Ta XapkiBcbKuM

Hal[lOHAIBHIM YHiBepcuTeToM pazioenekTpoHiku (XHYPE)
Nel55 Binx 05.01.2015 p.

Kowmicis y cknani:

rojioBa KoMicii  romoBHMH Jikap SIBopcekuii B.B.;

YJIeHU KoMicil 3aCT.  TOJIOBHOTO  JiKaps 3  €KOHOMIYHMX  THUTaHb
Binosa C.10.;
B.0. 3aB. IMYHOJIOTIYHOrO BiJUIIIEHHS 3 J1a0OpaTOpPHUM
komruiekcoMm [Torosa O.B.;
3aBillyBau  BiJUliJly KOMIUIEKTYBaHHS JIOHOPCBKHX  KaJpiB
Bepxogenko 10.0.,

PO3IJISHYBIIM BIPOBaDKEHHS pe3ybTaTiB aoroBopy y AisubHicTh K303 XOIICK,
AiiIa HACTYITHUX BUCHOBKIB!

1. BiamnosigHo 0 IOrOBOpPY MpO HAYKOBO-TEXHIYHE CMiBPOOITHUIITBO Yy chepi
nporpecuBHux iHdopmaniiaux Texnonoriit Mk K303 XOLICK i XHVYPE (xadenpa
indopmaniitnux ynpapnsiounx cucrem) Nel55 Bix 05.01.2015 p. 6ynu BHKOHaHI
HACTYTIHI poOOTH:

- 3ampoIOHOBaHO MeTOA ()OPMYBAaHHS OpraHi3alliiHO-TEXHIYHUX CTPYKTYp
CerMeHTiB iH(popMalLiitHOI cucTeMH CITyk0Hu KpOBi;

- 3ampOMOHOBAaHO KpUTepii BUOOPY CTPYKTypH iHGOpMauUiiHOI cucTeMu
3aKJa/liB CIyXOHu KpoBi;

- 3alpONOHOBAHO MOENb iHGOPMALIMHOTO CyNpoBoAy Oi3Hec-IpoLEciB
BUPOOHUYOI TpaHCdy3ionorii.

2. 3anpornoHoBaHi MeToJ, KpuTepiii Ta Moaens 3rifHO M.l Oyi10 BHKOPUCTAHO
npu yaockoHanenHi indopmauitinoi cucremu K303 XOLICK.

Ileit akt Bunanuit 6e3 xoauux ¢inancosux 30608’g3anp K303 XOLICK nepen

["onoBa KoMicii roJOBHHH JiKap

YneHu KOMICii: 3aCT. FOJIOBHOIO JTiKaps 3
3 eKOHOMIYHHUX IMUTaHb

B.0. 3aB. IMyHOJIOTI9HOI'O Bi/UIIJIEHHS !)&/JV
3 1a6OPaTOPHUM KOMILIEKCOM

3aBiJyBay BiJJIiTy KOMIUIEKTYBaHHS /
JIOHOPCBHKUX KaJpiB 2

B.B. SBopcekuii

C.1O. BinoBa

O.B. I'lomnoBa

10.0. BepxoBeHko
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TOB «P[ Copr>»

3ATBEPDKYIO

PesysbTaTi AucepTaiiiHoi poboTH Yupxosoi Karepunu CepriiBau y
dopmi Mozeni iHdopmauiiHOro CympoBOAY Gi3Hec-TPOLECiB  CIeliali30BaHOI0
iH(i)opMahiﬁHom CHCTEMOIO JUIS BH3HAYEHHs BiANOBIAHOCTI  iHpOpMALIAHOT
CHCTeMH BCTAHOBJEHMM BHMOraM [0 CrellianizoBaHoi iHdopMaliiHOI CUCTEMH
srposamwketi B TOB «PJ] CO®T». Mozenb iHpopMatiiinoro cynposoay 6izHec-
MpOLECiB Crelliai30BaHo0 iHopMaliiHOIO CHCTEMOIO BUKOPHCTOBY€THCS HAMMU 3
Gepesns 2021 poky y Tpoleci OUiHKH KIHLIEBOTO MPOJLYKTY i Bi/NOBiJa€ HALIKM
OuiKyBaHHSIM i BUMOraM II0JI0 MPOTrPamHOro 3a6e3neuenns. lLle AMHAMiYHMI
MeXaHi3M TepeBipKM Ta TeCTyBaHHs (paKTUUHOIO MPOIYKTY, SIKMH 3aCTOCOBYEThCS
MpH CKJIaiaHHi 3BiTy 3 Bajtijawii iHdopMaLiifHOT CUCTEMH.

Jlupextop O.IN. I'magkux
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i-H-A | American International Health Alliance

1225 Eye Strest. NW
Suite 205
Washington, DC 20005

Tel: 1.202.789.1136
Fax' 1.202.789.1277
www.aiha.com

17 keimHs, 2018 p. ronoBHomy nikapto K303 «XapKiBcbKuia
o6nacHuit ueHTp cny>K6u KpoBi»
fisopcbkomy B.B.
PekTopy XapkiBcbKoro HauioHnanbHoro
YHiBEpCHTETY PagioNeKTPOHIKMN
Cemenuo B.B.

Llim nuctom nosigomnsemo, wo Yupkosa KatepuHa CepriisHa, cniBpobiTHUK KOMyHanbHOro 3aknaay
OXOPOHM 3[,0POB'A «XapKiBCbKMiA 061aCHUIA LEHTP CAyKOW KpoBI», acnipaHTka 6e3 BiapuBy BiA BUPObHMLTES
Kadenpu IHPOPMALINHNX YNPABAAIOYNX CUCTEM XaPKiBCHKOTO HaLiOHAaNbHOTO YHIBEPCUTETY PaAlioeNEKTPOHIKM
6yna 3anyueHa Ao poboTu y cknagi poboUoi rpynu eKCNepTis 3 NuTaHb po3p06Kn HaLioHaNbHOTO PEECTPY AOHOPIE
KPOBi Ta Il KOMNOHEHTIB, @ Came — NO CTBOPEHHIO BUMOT KOPUCTYBaYiB A0 KOMN'IOTEPHOI CUCTEMU ynpasiHHA
inpopmauiero (KCY1) Cayskbu KpoBi YKpaiHu y Mexax NpoekTy «HafaHHA TeXHIYHOI AONOMOTM 3i 3MiLHEHHR CayK6
nepenBaHHA KPOBi B NEBHUX KpaiHax 3a Hap3suuaitHum npesnaeHTcokum nnaHom CLUA no 6opoTbbi 3i CHIom
(PEPFAR)», AKUM BUKOHYETLCA AMEDPUKAHCbKUM MIDKHAPOAHUM a/IbAHCOM OXOPOHU 3popos’s (AMAO3)
BignosigHo Ao Yrogu Ne 1U2GGH000861-01 sig 12.09.2012 poky 3 depepanbHUM areHTcTBom LleHTpy 3
KOHTpoNio Ta npodinakTuku 3axsopiosaHb CLUA. BeHediljiapom TexHiuHOi Aonomoru Buctynae MiHiCTepcTso
OXOPOHW 340p0B'A YKpaiHu (MO3 YkpaiHu). Ans iMmnaemenTauii npoekty mix MO3 Ykpainu Ta MpoekTom 3
Hesneku Kposi yknaaeHo Memoparaym npo cnispobiTHuuTeo sig 18.02.2015 poky.

Mig 4ac BUKOHAHHA POBIT, WO MICTATb PilUEHHA 33434 BU3HAYEHHA KpuTepiie Bnbopy, BNPOBafXEHHS,
cynposopaxeHnHa KCYI B 3aknagax Cnyx6u kposi, Yupkosa K.C. y cknaai aenerauii YKpaiHKU, B paMKax NpoeKTy 3
Heaneku Kposi CDC/PEPFAR, 6yna sigpamkena ao Koponisctsa LUseuis 4-8 tpaeHa, 2015 pokry ans
03HaMOMNEHHA 3 0CO6/IMBOCTAMM KepyBaHHA AaHUMM NPO AOHOPIB Ha HaLOHaNbHOMY PIBHI.

Yupkosa K.C. HeOAHOPa30BO NPe3eHTyBaa AONO0BIAi Ha cemiHapax 3 NuTaHb NOCTIMHOFO NOAINWEHHA AKOCTI
8 cnyb6i KpoBi YKpaiHu, opranizosaHux AMAO3. Matepianu cemiHapis YBIWAM A0 HABYaNbHOMO NOCIBHMKa
«MeHepKMEHT AKOCTi B cnyb6i KpoBi», CniBaBTOpom aKoro € Yupkosa K.C.

AMAO3 BuzHana Ypkosy K.C. MiCLEBUM KCNEePTOM 3 HaiaHHAM cepTUdiKaTy 3a HaNPAMOM «Komn'toTepHi
cUCTEMM yNpasAiHHA iHGOPMaUIEID B CNYKOi KPOBI YKpaTHUY.

3 NOBarowo,

7 / Qb/é’
HMib SAEAHC OXOPOHM 340p08'A (AMAO3)

AMEPMKAHCHKUI MiXKHApOAHUIA aNbAHC OXOPOHM 380p08’s (AMAO3)
Byn. Muponinscska 13-B, od. 19 Kuis 02192, YkpaiHa
www.aiha.com Ten: +3809843447 18
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