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TEXHOJIOTTYHO IHTEJIEKTYAJII3OBAHI
IH®OPMANIMHI CUCTEMM J1JI5s1 YIIPABJITHHA BI3BHECOM
(ICYB) HA OCHOBI AJITEBPU IIOKA3HUKIB

B crarTi po3risaaeTbesi OpuriHajgbHA TEXHOJIOTIS MOOYA0BH MPHUKIIAJHOTO MIPOTrPaMHOr0 3abesre-
genns (I1I13) cucrem ynpasninas Oi3HeCOM, sIKa TO3BOJSLE CTBOPIOBATH Ta ONEPATHBHO 3MiHIOBAaTH
I1I13 6e3 3airydeHHs nporpamicTis Ta IT-TeXHOIOTIB NUISXOM aBTOMATHYHOTO CHHTE3Y Ta ONTHUMi-
3aii koxy I1I13 Ta ctpykrypu 6a3u manux (BJI) 3a momomororo crerianbHOi TEXHOJIOTYHOI 6a3u
3HaHb (B3).

Article describes original technology of application software (software) construction of business
management systems, which allows to create and operatively change software without involving
programmers and IT-technologists by an automatic synthesis and code optimization and database
(DB) structure optimization using the special technological knowledge base (KB).

1. Apxitektypa ICYDB Ta npoéiema epextuBnocTi. [Ipu ominti epexTuBHO-
cti ICYD 3apa3 mokinamaroTbCs Ha IOKAa3HUKU BApPTOCTI Ta LIBUAKOCTI CTBO-
PCHHS, PO3BUTKY, afaNTallii 10 3MiHM cepenoBumia. L{i moka3HUKH 3aexarh BijJ
BubOpy apxitektypu ICYD Ta KoHIENTIi1 onepariiif mpu cTBOPEHHI, PO3BUTKY Ta
ajmanrarnii.

CucremHa Moens apxitektypu cydacHux ICYD mae Burisig ciMku

(D1, D3,8150. T, 245 Zisas Zist) s )

He: D,;, D, — Bxigsi (mepBuHHI) Ta BUXiJHI (MOX1AHI) JOKYMEHTH CHCTE-
MH, CEMAaHTHKY SKHX 3aJal0Th KOPHCTyBadl 9K €KCHEepTH i3 3MicTy Oi3Hecy Ta
MEHEPKMEHTY;

S,_,, — ceMaHTUYHUI onuc Oi3HEeC-NPaBUII OTPUMAHHS IOXIAHUX JOKyMe-
HTIB i3 TCPBUHHHUX YH IHIIUX MOXIJHHUX, JOKEPENIO SKOTO aHAJOTivHEe MoIepe-
JTHBOMY

T — Tabmumi BJ1, sxi 3amaroTeest iHGOPMAIHHAME TEXHOJIOTAMH IIIIXOM
BigoOpaxkenHss D ,S na T Buxomsum 3 MipKyBaHb «]izukm» 06pobku [1];

2y t>Ziq>Zi¢ — 3aIMTH Ha MaHimyJsinii 3 nanumu B bJI BignosigHO y
BHIIAIKy BHECEHHS KOPUCTYBadeM 3MiH y MEPBHHHI JOKyMeHTH, (GopMyBaHHSI
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MOXITHUX JOKYMEHTIB Ta (hOpPMYBaHHS MaTepiani3oBaHUX BIPTYaJIbHUX T0/IaHb
[1].

XapakrepHuM HezoiikoM Mogeni (1) € exnekruuHicTs enementis Dy, D, ,
SIKi € TPOAYKTOM Cy0O’€KTHBHHX TIOTJIIIIB KOPUCTYBadiB Ha 3pY4YHICTH OTPH-
MaHHS iHpoOpMaIii Uit ynpaBimiHHSA Oi3HecoM. LI eKIeKTHYHICTh MOJIrae B
TOMY, IIO TOKYMEHT — II¢ IOBiIbHA KOJICKIIisS IIEBHUX €KOHOMIYHUX YU TEXHIU-
HUX TTOKa3HUKIB[6], Tka MOKe 3MiHIOBATHCh 1 HE Ma€ CyTTEBO BIUTUBY Ha (hiyo-
codiro ynpaBiIiHHS.

B Hacmigok mporo mponoHyeThCs MoAeTb (2), TOBEACHHS MpaBa Ha iCHY-
BaHHS Ta INEPCIEKTUBHOCTI SIKOi € OJHI€IO 3 LiJIeH cTarTi.

(R, P, Dy =AR). D, = AR, Spisspos T 2t Zisas Zis) (2)

Monensb (2) BiIpi3HAETBCS THUM, IO KOPUCTYBay CIIOYATKy OIHCYE IPOC-
Tip BXiIHUX Ta HOXITHUX IOKa3HUKIB P,P,, JokymeHTH 3amaioTbes y ¢opmi

Bupasis anredpu nokasuukis D, = A(P,),D, = A(P,), cemanTuka 00po06ieHHs
JaHNX 3aJ]a€ThCs B TEPMiHAX MOKA3HUKIB Sp_,p, 1 1€, AK Oye MoKa3aHO Jai,

Jla€ MO>KJIMBICTh HE TIJIbKH (OPMaITi3yBaTH JisUIbHICT 1HPOPMaLiHHUX TEXHO-
JIOTiB, ajie ¥ 31iiicHUTH e(heKTHBHE BiJOOpaXkeHHs Oi3HeC-IpaBHUiI Ha TEXHOJIO-
riyHy mijgcucteMmy, To0To cTpykTypy B/l Ta mpukmaane mporpamHe 3abesre-
yeHHs1. Lle 1ae HaM paBO rOBOPUTH IIPO IHTEJIEKTYali30BaHICTh 3alpOINOHOBA-
HOI TEXHOJIOTI.

2. Texnonoriyna ta pyHKIiOHAIbHA iHTEJEeKTyai30BaHicTh. [HTENEKTYATI-
3oBaHo (IC) HaszBeMo cmcremy, MOOyZOBaHI Ha OCHOBI IH)KEHEpii 3HAHB.
3naHHS QopMali3yloThCsS Y Gopmi mpaBmi Ta (akTiB, a 11 00poOKH 3aCTOCO-
BYIOTBCSI a0CTpaKTHI MEXaHi3MH BHCHOBKIB, III0 CYTTEBO MOJIMIIY€E THYUKICTb 1
BHACIIJIOK IIOTO 3aCTOCOBYBAHICTh, a 3 HEIO 1 €KOHOMIYHY KOHKYpPEHTHO3IAT-
Hicts IT.

CyuacHui IC € nepeBakHO (PYHKI[IOHAIBHO IHTEICKTyali30BaHHUMH, TOOTO
BOHHU MAlOTh CIIPaBY i3 3HAHHSAMHU NP0 (YHKI[IOHYBaHHS 00’ €KTY yIpaBJIiHHSI, B
JIAHOMY BHIIQJIKy, Oi3Hec cucteMu. Alie ycnixy (pO3MOBCIOJDKEHHIO Ta POHUK-
HEHHIO B NPAKTHKY) 3aBaKa€, CEpei HIIOro, HE Jy)XKe BHCOKA €(PEeKTUBHICTH
00po0IIeHHs 3HaHb, HEJIOCTaTHIHM piBeHb 1X opmMaiizalii, 1yxe BelnuKuii oocsar
(GinpIre coTeHb THCAY (haKTiB) Ta BUCOKHH TEMIT PETEHOTO Yacy OIEepaTHBHO-
T0 KOHTYPY YIPaBIiHHSA (CEKYHIN, XBUIHHHU, TOIMHH).

Mo crocyeTbest iHMOPMAIHHO-TEXHOJIOTIYHOI CKIIQJ0BOI 3HAHB, TO TO-
repiie, BOHW MalOTh 3HAYHO MEHIINH 00csT, TO-Ipyre, OUIBI BUCOKHN piBEHBb
(dbopmanizaii i, Mo-TpeTe, 111 3HAHHSI MOXKIIMBO OOPOOJISATH HE B ONEPATUBHOMY
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KOHTYpI CHCTEMH, a B CTPATETIYHOMY, JJISl IKOTO TEMIT PEabHOTO 4acy € 3Hau-
HO TIOBUTBHIIIMM (JHi, THXH1, MiCSIIIi).

3. Konuenrtyaasna moneb onepaniii npu creopenni ICYB i3 3acrocyBan-
HSIM iICHYIOUHMX TeXHOJoriii. {1 Moaens Mae Takuii BUTIIL.
3.1. Kopucrysaui onucytots D;,D,,S,_,, mogeni (1);

3.2. Indopmariiini Texnonoru po3pooisitots crpykrypy b (7);

3.3. Ananitiuku poOJATH TMOCTAHOBKHW 3a1ad sl MPOTPAMICTIB CHHparo-
4ymch Ha mobymoBany b/1;

3.4. Tlporpamictu po3pobsirore I1I13 y dopmi KOMIIOHEHTIB Ha MOBax
NporpamMyBaHHsI BUCOKOTO PiBHS a00 y (opMi CKpHUNTIB JJisi KOMIIOHEHTIB, IO
YIPaBISIFOTHCS] META IAHUMU;

3.5. AHamiTHKHU 3IHCHIOIOTH TecTyBaHHs cemanTuky [1I13 1 micns Bumpa-
BJIEHHSI TIOMMJIOK ITpOrpamMicTaMy BOHO IPHIMA€EThCS 38 KPUTEPIEM KOPEKTHOC-
Ti;

3.6. IT Ttecryrors 113 3a kpuTepieM MBUAKOMIT i PH HEOOXIAHOCTI CTa-
BISTH 3a/avy mporpamicTta mono BHeceHHs 3MiH B III13 ta BJI, micmsa woro
HOIEpeaHi MyHKTH IIOBTOPIOIOTHCSA 10 MOBHOTO 3aIOBOJICHHS BHMOr abo ix
IOM’ SIKILIEHHS,

3.7. Cucrema OCTaTOYHO NMPHUIMAETHCS 1 BIPOBAIKYETHCS, ane MpU TO-
TpeOi 11 pO3BUTKY Ta ajanTtamii 10 3MiH CEpeOBUILA BCE TIOBTOPIOETHCS a SKIIO
e HE MOXKJIMBO 3pOOUTH OIEPaTHBHO, TO CUCTEMa Ha NMEBHUI Yac (yHKIIOHa-
JILHO JIETPaye.

Henoniku Takoi cxemu orepariiii € NPUYNHOIO BEJIMKOi BAPTOCTI CHCTEM
Ta ix amanrauiid. [Iporpec BinOyBaeThest 6€3 3MIHM CXEMH, a BUKIIIOYHO B cdepi
IHCTpYMEHTAJIBHUX 3aC00IB a TAaKOX y MOXIIMBOCTSIX cTaHaapTHUX ERP.

4. KonuenrtyajgbHa MoJeJb onepaliidi MpH CTBOPEHHI TeXHOJIOTiYHO iHTe-
aektyaiizopanux ICYB. 1{g Monienns Mae Takuii BUTTISA.
4.1. Kopucrysaui onucytots P, P,,Sp,_,p, Mozeni (2).

4.2. Anani3 nimicHocti mig mozeni P, P,,Sp,_p, 3mificHIOETBCS aBTOMa-

THUYHO 1 TMPH HEOOXIJHOCTI aHANITHKU MOSCHIOIOTh KOPUCTYyBayaM CYTh IPO-
Onemu;

4.3. Kopucrysaui onucywots D;, D, mozeni (2);

4.4. TudopmaniiiHi TEXHOIOTH JIUILE NPH HEOOXIHOCTI YyTOYHIOIOTH TEX-
HomoriuHy b3, cTpykTypa siKoi Oye po3risiHyTa Oaiti;

4.5. ABromaruaHo reHepyeTbes BJ1 ta I113;
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4.6. Ilporpamicta po3pobmsrors [II13 y (opmi KOMIOHEHTIB Ha MOBax
[pOrpamMyBaHHsI BHCOKOTO PIBHS JIMIIE Ui OOMEXEHOI (YHKIIOHAIBHOCTI i3
BpaxyBaHHSM 4.4;

4.7. AHanmiTHKU 31HCHIOIOTH TecTyBaHHs ceManTuku [1113 Bukmo4HoOi ya-
CTHHU (YHKIIOHAJIBHOCTI 1 MICJISl BUNIPABJICHHSI TOMUJIOK POrpamMicTaMyu BOHO
MIPUIMAETHCS 38 KPUTEPIEM KOPEKTHOCTI;

4.8. Bignosiznicts I1113 3a kpurepieM MBHAKOAIT 3a0€3MeUy€ThCS ONTH-
Mi3alifHIMHA TPaBHIIAMH TEXHOJIOTIYHOI b3;

4.9. CucremMa 0CTaTOYHO MPUIMAETHCS 1 BIIPOBAIKYETHCA, 1 TP MOTPeOi 11
PO3BHTKY Ta ajanTamii A0 3MiH CEPEeAOBHINA 3IIHCHIOETHCS YaCTKOBE ITOBTO-
PCHHS OIIMCaHUX OTIEpaIlii.

IlepeBara Takoi cxemMu omeparliif mojsrae y 3MEeHIIeHHI KiJTbKOCTI MTOTEeH-
LifHO TOXMOKO-HeOe3MeYHNX KOMYHIKAIii MK CIeIlialiCTaMHd Ta B I[UIOMY
3MEHILEHHI 3aJIe)KHOCTI Bijl Cy0 €KTHBHOrO (pakTopy, sikuM BuctynaroTh IT-
crieriaictu. Y TOpIiBHAHHI 13 3acTocyBaHHsIM cTanaaptHux ERP cyrreBo 36i-
JIBIIYEThCS piBeHb azantoBaHocTi IT 1o moTped xoHKpeTHOro Oi3HECy, Kpim
TOTO BiJIOMUM € JOCHTh BHUCOKA TPYIOMICTKICTh aJanTalii TaKMX CHUCTEM, SIK
3HAYHI BTpaTH 4acy Ha aJlalTalio, MpoTe i CHCTEMU BUKOHYIOTh POJIb aKyMy-
JISITOpA MPOTPECHBHOTO YIIPABIIHCHKOTO JIOCBIY.

5. Ba3oBi BiaacTuBocti ajaredpu noka3Hukib. [I0ka3HUKHA BapTO BUKOPUCTATH
B SIKOCTi FOJIOBHOTO (hOpMaITi3My CHCTEM JaHOTO POy 3 TAKHX NPHYHH:

e B TepMiHax MOKa3HUKIB QOPMYIIOEThCS OadeHHS €KOHOMICTIB Ta Oi3Hec-
MEHIB PO HOPMATHBHUH NPOIIEC yIPaBIIiHHS;

o JIOKa3HWKH € y3araJbHEHHSM JIiHiiHOI anredpu, a BOHA € KOHCTPYKTHBHUM
arapaToM JUIs INTAHOBHX PO3PaxyHKIB;

e  BactuBocCTi anreOpu MOKa3HUKIB 0a3yIOThCSA Ha BIACTHBOCTSIX PEISAIIHHOT
anreOpwu, a BOHH INTMOOKO ompaIboBaHi B podorax Komna [2].

Tpeba Takox Opatu 10 yBaru, Mo AJOKYMEHTH (OCHOBHI iH(opMarliiiHi iH-
CTPYMEHTH YHIpaBIiHHA Oi3HECOM) MpPEICTaBISIOTH COOOI0 HE IO iHIIe, SK
KOJIEKIIii TOKa3HUKIB y GOpMi iX «IIpUPOAHOTO cHOTydeHHs» [1].

Tabmmui B/, orpumani B pe3ynbTaTi HOpMamizamii [1] Takox € mpupoa-
HHMHU CIIOJY4EHHSMH [TOKAa3HUKIB, a TIOKa3HUKU — 11€ eJIEMEHTAPHI BiJIHOLICHHS,
110 3HAXOJSTHCS IOHAIMEHIIe B TPeTii HopMaibHii (opmi [1], ToOTO HE mif-
JISITal0Th HOpMaJTi3ailii.

Tpeba Takox Oparm o yBaru, 1o npu omuci I10 y ¢opmi nokasHUKiB
mporec mooya0BU HOopMami3oBaHoi bJl BiOyBa€eThCs 32 CHHTCTHYHHM CIICHAPi-
eM [3], a He 3a AexoMmo3MIiHHMM [l1], a OTKe BiAmamae HEOOXiTHICTH
pO3B’si3aHHS OaraTboX KOMOIHATOPHUX 3a7ad [1].
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Ha Bigminy Bix [3], BBaXkaTH, 10 CHHTE3 peaji3yeThCs HE TIIBKH 3a Paxy-
HOK TPUPOJIHOTO CIIONYYEHHS, aje i 00’€IHaHHsI, SIK MOKa3aHO y HACTYIHUX
npaBuiax (3,4).
X=baX =X = Tshx) (XD, 3)
(S
X=_UI Xi = X =0y (X), (4)
le

ne f(x)— oOMexeHHS MiNICHOCTI [UIs MOKAa3HHUKA X; .

6. [IpaBuia BHCHOBKIB 1JIs TEXHOJIOTIYHHX MeTaJaHUX. Poip mpaBun y

3aMpoOIIOHOBAHIA Teopii Moisrae y mepeKkiaai ONMCaHUX IOKAa3HHKIB HA MOBY

nporpamyBaHHs Ta GopmyBanHsa Tabmuie bJl. Kputepismu mouinpHOCTI IOOY-

nosaHoi ICVYb e:

e  BiamoBimHICTh OnepaTHBHOCTI MacmITaly peaIbHOTO Yacy;

e  MiHiMabHUI 00CAT 00YMCITIOBAIBHOT POOOTH CHCTEMH B IEPioA MIKOBOTO
HaBaHTa)KCHHSL.

Bepyun nmo yBarm Te, IO THYYKICTH CHCTEMH Ta BiIIOBiTHO BUTpATH i3
CYIIPOBOZY € MPOAYKTOM 3aCTOCYBAaHHS IHTENEKTyali3amii, BpaXyBaHHS 3a3Ha-
YeHHNX KpUTepiiB 3abe3nedye MiHiMizaIlito BapTocTi BojoaiHas IT.

SIkmo He BpaxOBYBaTH 4Yac peakiii cucteMu Ta obcsar podbotu, ToOTO BBa-
JKATH 1110 BCi MPOOJEMH BUPIIIYIOTHCS 3@ PaXyHOK TOTYXKHOCTI cepBepa, 1o y
BEJIMKIH KUTBKOCTI BHIQ/IKIB [IIIKOM JOIYCTHMO, TO JIIOTh MPaBuiia OpraHizarii
NOKa3HUKIB B Tabuuii (5,6) a npaBuia OTpUMaHHS JOKYMEHTIB BH3HAYaIOThCs
3a goromoromw (3,4) .

vi(shr(xi): K)= 3T = p< X; ), ()
iel

Vi(sh() =k) =T =Ux), (6)
iel

ae
shr(xi ) — persmiiHa CKIIaJ0Ba MOKa3HUKA X; (xmrou),

sh(xi) - CXeMa BIIHOIIICHHS X; -
SIkiio BpaxoBYBaTH TUIBKM KpHUTEpid MiHiMi3awii o0csry poGoTu, ToOTO
BBA)XaTH 1O TUILKK MPOOJIEMH ONEPaTUBHOCTI BHUPILIYIOTHCS 32 PaxyHOK I10-
TY)KHOCTI cepBepa, TO MAIIOTh CKJIAJHIIII MpaBWiia opraHizauii MOKa3HHUKIB B
tabauui (7,8), a JOKYMEHTH BU3HAYAIOThCS 3@ JIOTIOMOTOI0 TIpaBui (3,4) .
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shr(x;) = shr(x;) A3d(X; = zgx, () A X} = ﬂsh(xj)(d))) =

(7
ar(x = ”sh(xi)(T)/\xj = ”sh(xj)(T)))

To6To, SAKIIO iICHYE MOKYMEHT, B SIKOMY MOKa3HUKH 3 OJHAKOBUMH PEJisi-
OifHIMA CKJIaZJOBUMH 3’€JHaHI, TO Mae icHyBaTH Tabmuus B/, B sKkili BOHK
3’€HaHi, B iHIIOMY BHIIAIKy 00CAT OOYNCICHb CHCTEMH 3pOCTa€ Ha BETHUHHY
HEOOXITHUX 3’ €aHAHb.

sh(x;) = sh(xj) A
Jd(x = o-f(xi)(ﬂsh(xi)(d))/\ Xj =X = o-f(xj)(”sh(xji)(d))) = 3
3T (x = O-f(xi)(”sh(xi)(T))/\ Xj =X = O-f(xj)(”sh(le)(T)))

To0T10, SKIIO iCHYE IOKyMEHT, B IKOMY ITOKa3HHKHU 3 OJHAKOBUMHU CXEeMa-
Mu 00’eHaHI, TO Mae icHyBaTth Tabmuns B/l, B Akiif BoHN 00’ €aHAHI, B IHIIOMY
BUIAJKy O0OCSAT OOYHCIEHb CHCTEMH 3pOCTa€ Ha BEIMYMHY HEOOXiJHHX
00’€1HaHb.

3p0o3yMiJio, 10 HAC MAa€ I[IKABUTH MiHIMajJbHa MHOXXHHA TaOJHUIh, SKi 3a-
JOBONBHSIOTH yMoBaM (7,8). Ii MokHa OTpHMATH MIISAXOM TOTTHHAHHS.

HerpusiansHoIo € mpo0iema crpomeHHs anreOpaidHuX BUpa3iB B HACIi-
JIOK TOTO, IO IpaBWJIa EKBIBAICHTHUX IEPETBOPEHb aireOpaiuyHuX BUpasiB,
JOCIIKEHI Ta omucaHi B [1], opieHTOBaHI BUKITIOYHO Ha MPOOJIEMH 3MEHIIICHHS
peakTHBHOCTI 3anmuTiB. [Ipy IbOMY 3a/1a4a CHPOIICHHS BUPA3iB CyIs4YM 3 aHAI-
3y myOIiKaIii me He CTaBUIacCh.

Po3rnsiHeMO TEXHOIIOTIIO CIIPOIIEHHS BUPa3iB HA OCHOBI IMOTIIMHAHHS IpU
HPUPOAHOMY CIIOJIYYEHHI, KA € Ay)KE BaXKJIMBOIO Y KOHTEKCTI TEMH, OCKUIbKH
[IpY IPSIMOMY BHKOHAHHI Orepaiiiii 3 MoKa3HUKaMH, sKi € (pakTHYHO MPOeKLis-
MU Tabnuip B/ noBenock OM BUKOHYBAaTH OaraTo 3ailBUX OIEparlii.

X =75(0(T))

ﬂ'Sl (Tl) >< 7[82 (T2) = 72'81 U Sz (T1 >< T2) ©)
T :T2 =T
ﬂ'Sl (T)r< 72'82 (7= ﬂ'Sl U 82 (Tr><T)
ToaT=T
”SI (Tr< 7[52 (T)=7rSIUSz (T) (10)
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B pe3ynbraTi cripolneHHs ABi MPOEKIIl Ta MPUPOIHE CIOJYyYSHHS B JiBid
yactuHi (9) 3amiHeHo Ha ogHY npoekmiro B (10).

AHanoriyei TmpaBmiIa CIPOIICHHS MOXJIMBO TOOYAyBaTH ISl OIeparii
00’ennanns |J Ta cenekiiii o OpToroHaJbHUM YMOBAM .

o (T))vo, (Ty))=0 (T, VT,)
f1 1 f2 2 flvf2 1772
=7 =T
o¢ (THVo, (T,)=0 (TuT)

l‘1 1 f2 2 flvf2

TuUT =T
o (Muo, I=0c (T)
f1 f2 fl\/f2

7. llpukJyiax onucy NOKa3HUKIB, 10KyMeHTiB Ta nodyaosu B/ Ta III3. [{ns
TPUKIIAay Bi3bMEMO CIPOIICHHUIA ONMUC BUPOOHMIITBA MPOAyKIlii. Hexalt ocHOB-
HUMH TIOKa3HUKaMU BHPOOHHIITBA € HOPMa BUPOOHUIITBA («HOpPMAY), Ta KiJlb-
KIiCTh BHpOOJeHOi mpoxykuii («BupoOieHo»). Lli MokasHUKHM 3alaroThCsi Ha
BiJTHOIIICHHSAX aTPUOYTIB IEX, THI MPOMYKIIii, Iepio]] BUPOOHUIITBA, SIKi MAIOTh
BIJIIOBIAHI JJOMEHH.

I3 onrcanux aTprOyTIB MOKHA YTBOPHUTH JIBA MOKA3HUKH :

e «HOpMa» ( «IIEX», «TUI MPOIYKLII», «IIepio BUPOOHUIITBAY)
®  «BHPOOJIECHOY» (KIEX», «THII MIPOAYKIIi», «I1€pio]l BAPOOHULITBAY )

Hexaif 1i Ba MOKa3HUKHU € TIEPBUHHUMH TIOKa3HUKAaMH, TOOTO X HE MOX-
Ha BMBECTH i3 iHIIMX, a TpeOa BBOIUTH B CUCTEMY, SIK BiOOpaKE€HHS MOJIH Ha
00’exTi. 1li MOKa3HUKM 3pyYHO BBOAWTH uepe3 NoKymeHTH «Hopmarusu Bupo-
OHnNTBaY Ta «BrpoOHUITBO Mpoaykmii». JIOKyMEeHTH MaroTh JOAATKOBY iH(poO-
pMaliito — 1aTy TOKYMEHTY, KO Ta KoMeHTap. Takoxx moTpibeH 3BiT, B SKOMY
BiTOOpaXaeThCS HOPMATHUBU UIS BHUPOOJEHO! MPOAYKINI Ta CITiBBiTHOIICHHS
HOPMAaTHBHOTO BHPOOHUIITBA (III€ OAWH IMOKA3HUK «IPOIYKTHBHICTEY) 0 (hak-
TUYHOTO JUTS OLIHKU POYKTUBHOCTI BUPOOHUIITBA 32 IEBHUU TIEPiO/I.

BianoginHo no m.in. 4.1. onrcyemo mozens (2). Jiist nporo HeoOxinHO 3a-
natu B,P,.

BxinHi HOKa3HHUKHU:

nn

P ={"Hopma", "BupoOHUITBO" } ={X; X, }
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S1on

sh(x,) = {"uex", "tun npoxykuii", "mepion BupoGHULTBA",
nmn

"KinbKicTh", "oauHULA BUMIpY"} = {8,,8,,85,8,,85}

sh(x,) = {"uex", "tun npoaykuii", "nepion BupoOHuLTBA",
nmn

"KinbKicTs", "omuHuLs BUMipY"} = {a,,a,,85,3, a5}

TyT «KUIBKICTB)» MO3HAYEHO JIITEPOIO 31 TpuxoM. LIuM no3HaueHo te, mo
KIJIBKICTh Taka K cama SK i B MOKAa3HHKY «HOpMa», aje BUKOPHCTOBYETHCS B
poJti BUPOOIICHOT KUTBKOCTI, a HE TJIAHOBOX.

Buxinni nokasHHUKH:
P, = {"npoaykruBHicTs"} = {X;3}

c1non

sh(x;) = {"uex", "tun npoxyxuii", "nepiox BupobHuUITBA",

nn nn

"KUIBKICTH Iu1aHoBa", "KiIbKicTh (Gakt.", "oquHHIT BUMIDY",

"BHKOHAHHS ILIaHy y Bificotkax"} = {a,,8,,3;,8,,8, 35,8}

3agamMo Sp_,ps:

a6 = a4 /a4,

Jaui BimmoBimHO 10 TL.I. 4.2 CHCTeMa MPOBEJC aHai3 LITICHOCTI OMUCY
moka3HuUKiB. [licas mporo, BigMOBITHO A0 TLIL. 4.3. KOPHUCTYyBad OIUCYE

D1 5 D2 Mozerni. B anre6pi moka3HUKIB 11e Oy1e BUTISIATH HACTYITHIM YAHOM:

Bxinni (mepBUHHI) JOKYMEHTH CUCTEMH

D, = {"Hopmarusu Bupo6uuirea", "Bupoduurreo npoxykuii'} = {d,,d, }
d, =%
d, =X,
shr(x,) = {"uex", "tun npoaykuii", "mepiox BupoOHuuTBa"}={8,,a,,85}

snn

shr(X,) = {"uex", "tun npoxyxkuii", "nepion BupobuuuTBa"}={a,,a,,a;}

VY BCIX JOKYMEHTIB MaloTh OyTH CHCTEMHI aTpuOyTH TakKi sSK KOJ TOKyMe-
HTY, JlaTa Ta Ha3Ba. AJIe TaK SIK BOHU Y BCIX JTOKYMEHTIB IIPHCYTHI 3 pO3TIISAY B
MIPUKJIAJl MOKHA OITYCTHTH, 3a3HAYMBIIM TE 110 BOHM MarOTh OyTH B TaOiwmI,
Je OymyTb 30epiraTuch peKBi3UTH JOKYMEHTY (iB).
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Buxini (moxiiiHi) JOKyMEHTH CUCTEMH

D, = {"38ir"} = {d;}
dy =X DX, >< Xy

sh(d;) = {a,,a,,a;,84,8, ,a5,8,} = {8,,8,,85,8,,8, ,85,8,/a,'}
shr(d;) =1{a;,a,,a;}

Crioyatky ONHCYIOTBhCS IHTYITUBHO 3pO3yMuII Ta HEOOXiTHI IMOKa3HHKH.
[Ticng IpOTO BOHU AETANI3YIOTHCS, TOOTO OTPUMYIOTHCS HOBI IMOKa3HUKH. Jlami
OTHCYFOTHCS BXiJHI Ta BUXiAHI JOKYMEHTH.

JlOKyMEHTH — Lie TaKOX MOKA3HUKHU. Pi3He MOo3HaueHHs BXIIHUX [TOKA3HH-
KiB Ta JOKYMEHTIB HEOOXiJIHE Ui HAOYHOI'O BIIUIUICHHS iX, ajie onepyBaTH
HUMH MO’KHA OJJHAKOBO.

BianoBinHo g0 1. 4.4. TEXHOIOTH YTOYHIOIOTH TexHonoriuny b3. B na-
HOMY HPOCTOMY TPHKIIaJi HIYOI0 YTOYHIOBATH He moTpiOHo. ITicns mporo as-
ToMaTu4HO reHepyetbes b/ ta TI13.

[MoBHwmii anroput™ nobyxosu B/l ta II13 BuxoauThk 3a Mexi i€l cTaTTI.
TyT numre npuBegeMo BUBEJICHHS 32 JOIOMOT'OI0 BHIIIEOITMCAHHX TTPABMUIL

3a npaBuiioM (6) OTPUMAEMO:

sh(x) =sh(X,) = 3T =X UX,) = sh(T) ={a,a,,85,a4,85}
3a npaBuiioM (5) oTpUMaEMo:

shr(x,) =shr(x;) = 3T =x, ><1X;) = sh(T) ={a,,a,,8;,84,85,34}
shr(x,) = shr(x;) = 3(T =X, >< %) = sh(T) = {&,,8,,8;,8,,85,8}
Auxe, sx Oyno 3a3HaYeHO BHWIIE, Taka cxema cTBopeHHs bJl e HalfnpocTi-

100 1 TOTPiOHO BUKOPUCTOBYBATH OLTBII JKOPCTKI MpaBwIIa.
BinnosinHo 1o npasuia (7) MOXKeMO 3alUCaTH I IOKA3HUKIB X, X; Ta

3BiTy d5:

AT = Zgniy (T A X = ”sh(x3)(r))) =
Sh(T) = {alaaZaa3aa49a59a6}
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OTpumany Tabauimo | , B sKil 6yayTh Ti % cami aTpubyTH, 10 i OpHU BU-
KOpHUCTaHHI MpaBwiia 5. Ayie TyT BpaXOBaHO BHKOPHCTaHHS MOKa3HUKIB B JI0-
KyMmeHTax. ToOTo, Ko 6 He 3HAMIIOCH )KOTHOTO JIOKYMEHTa B SIKOMY ITOKa3-
HUKH X, Ta X; IO€IHAHI, TO IX 3HaYeHHsA MOXHa Oyjo O 30epiraTd B OKpeMHX

TaOIHUISIX Ta O30y THCS 3aBUX MPOCKIIIH.

BucHoBkH.

1. Tobymoa ICYD, xepoBanmx Oe3mocepenHro Oi3Hec-TiepcOHANIOM 03
3amydeHHs [T-TeXHOIOTiB MOMINIIye BapTiCHI TOKa3HUKHA CHCTEM TIPH OJI-
HOYAaCHOMY TOKpAIlleHH] SKOCTi 1X (DyHKLIOHYBaHHS B pe3yJbTaTi IIIMO-
1101 Ta onepaTUBHIIIOT afanTauii iHpopMaliiHOT TEXHOJIOTIT 10 3MiH OTO-
YEHHS Ta MPOLECIB PO3BUTKY.

2.  KOHCTPYKTHBHOIO JIHTBICTHYHOK OCHOBOIO /IS BHPILICHHS 3a7a4i MOXe
OyTH TIOHSTTS MOKa3HWKA, OCKUIBKH YIPaBIiHHS Oi3HECOM OpraHi3yeThcs
HABKOJIO MOHITOPHHTY MEBHUX E€KOHOMIiYHHX, TEXHIYHHX Ta TEXHOJOTid-
HUX MTOKa3HHKIB Oi3HEC-TIPOIIECIB.

3. Tloxa3HHMKH MOXJIMBO TPEICTaBUTH, SK CHELiaJIbHI peJsImiiHI MpoeKii,
II0 J1a€ MOXJIMBICTh 3aCTOCYBATH HallpallbOBAHUI arapar eKBiBaJICHTHUX
MIEPETBOPEHD PEJAMiiHOI anreOpu A aBTOMAaTH3aIlii pillieHh HAa OCHOBI
TEXHOJIOTIYHOI 6231 3HaHb.

4. IcHyrodi mpaBuia B KOHTEKCTI ONMMCAHUX 3a/@a4 MalTh OyTH IIOIOBHEHI
3alpOIIOHOBAHOI B CTATTi MIPaBUJIAaMH BHCHOBKIB, IOAO CTpYKTypu b/l Ta
MpaBUJIaMHU CIIPOILEHHS BUPa3iB anreOpy MOKa3HUKIB.
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