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IIpoananizoeani memoou no6y0osu oyiHouHux wikai. Bcmanoeneno, wo naubinbus NPUUHAMHUMU O
OYIHKU PIBHSA AKOCMI NPOZPAMHUX NPOOYKINIE MOICYMb Oymu wiKaiu nopsaoky. Pospobneno kearimempuuny
WKALY NpocpamHux npooykmie Ha OcHo8l uucen pady Dibowauui ma 301UCHEHO NOPIGHANLHUL AHANI3 3i
wKanamu, wo Oyoylomuvcsi Ha OCHOGI y3aeanvbHeHoi (ynxyii bascanocmi Xappinemona. [llisixom oyinku
eKCnepumMenmanbHux OaHux, OMPUMAHUX NPU OOCTIONCEHHT AKICHUX NOKA3HUKIE NPOSPAMHUX NPOOYKMIS,
npogsedena oyinka aoekeamnocmi po3pobnenoi mooeni no6y0osu OYiHOUHUX KEANIMEeMmPUUHUX WIKAT HA
ocHogi «3o10mozo nepemutyy (pa0y Dibonauyi). /losedeno nepesazy y 3acmocysanni Gyukyii «3010mozo
nepemuny» Hao ¢yHkyiero Xappinemona npu eupiwieHHi 3a0ayi noOY008U KEANIMEMPUUHUX WKATL
npozpamnux — npooykmie. Pospobneno Oepeso  enacmugocmeli NpPoPAMHO20  NPOOYKMY  3aco0y
BUMIDIOBANbHOI MEXHIKU.

Kniouosi cnosa: ¢pynxyis Xappinemona, «3010muil nepemuny, 0epego 61acmuocmell.

Ipoananusuposanvl MemoObl NOCMPOEHUS OYEHOUHBIX WKAL. Ycmanosneno, umo Haubojee
npueMaemMuiMu 0151 OYeHKU YPOGHS KAYeC8a NPOcPAMMHBIX NPOOYKMOE MO2Yym Oblb WKAAbl NOPAOKA.
Paspabomana xeanumempuueckas wkaia npoepamMmHbix nPOOYKMos Ha ocHose vucen psioa Pubonayyu u
ocyujecmenet CpasHUmMeNnbHblll AHAIU3 CO WKANAMU, KOMOpble CMPOSMCA HA OCHOBe 0000UeHHOU
@yHxyuu sxncenamenvrocmu Xappunemoua. llymem oyeHKU IKCREPUMEHMANTbHBIX OAHHBIX, NOTYYEHHbIX NPU
UCCe008aAHUU KAYECHEEHHBIX NOKA3amelel NPOSPAMMHBIX NPOOYKMO8, NPOBeOeHd OYEeHKA d0eK8amHOCU
Paspabomannoli. MoOenu NOCMPOeHUs OYEHOYHBIX KEATUMEMPUYeCKUx WKal HA OcHose «3010moco
cevenusy (psada Gubonayuu). Jloxazano npeumywecmso 6 npumenenuy QyHKyul «3010mozo cevenusy Hao
@yuryuell XappunHemona npu peweHuu 3a0a4u NOCMPOEHUs K8ATUMEMPUUECKUX WKAT NPOSPAMMHBIX
npodykmos. Paspabomaro Oepego c80OUCME NPOSPAMMHOZO0 HPOOYKMA CPeOCmBad UIMEPUMETbHO
MEeXHUKU.

Knioueswvie crnosa: gpynuxyus Xappunemona, «3010moe ceyenuey, 0epeso C8oUCMa.

Some ways to build assessment scales are analized. It is stated that an order scale is the most
reasonable one to ba applied to software quality assurance. The Software Qualimetrical Scale based on the
Fibonacci sequence is developed and the comparative analysis is made against other scales which are
based on the Harrington's scale of quality and results. Experimental data, such as software quality
indicators, are gathered and processed and, as the result, the relevancy of the given scale model based on
the Golden ratio (the Fibonacci sequence) is etstimated. The advantage in applying the Golden ratio
function over the Harrington's function for building software qualimetric scales are proved.

Keywords: Harrington's scale, Golden ratio, Property Tree.

B yMoBax cy4acHUX pUHKOBUX BIJIHOCHH 4acTO  HOpMaTHBHUI gokymeHT [l]. OmHak, 3miiicHUTH

TIOCTAa€ NUTAHHs BUOOPY TEBHOTO MPOIYKTY CEpen
OJIHOTUMHKX aHaoris. Ll nuiema BUHKMKAE K NPHU
TEH/IEPHUX 3aKYIIBJAX, TaK 1 NP KOHKYPCHOMY
BiZIOOpI UM MPOCTO BUOOPI MIPOAYKTY MPH KymBm B
TOproBux 3aknmagax. lle Bce B moBHIA Mipi
CTOCYETBCS | IPOrPAMHHX MPOJYKTIB.

3 momixk 6araThOX XapaKTePUCTHK MPOAYKLI, B
TOMY YHCJIi 1 IPOTrpaMHOi, Y1 HEe HAHBaKIMBILIMMU

€ SKICHI TIOKa3HUKU. ACOPTHUMEHT  SIKICHHX
MOKA3HHUKIB ~ TPOrPaMHOTO  3a0e3MedYeHHs  Ta
METOAUKY ix BHU3HAYECHHS BCTaHOBITIOE

MOPIBHSHHS SAKICHUX XapaKTEPUCTUK OJHOTUITHOTO
MPOTPaMHOro 3a0e3MeveHHs] 32 UM JOKYMEHTOM
HEMOXJIMBO,  30KpeMa TOMYy, IO  JaHWH
HOPMATUBHHUH JIOKYMEHT BCTAHOBIIIOE METOJIMKY
BU3HAYEHHS MIECTH (aKTOPiB SKOCTi (HAIIHHICTS,
CYIIPOBO/KYBaHICTh, 3PYYHICTh BHKOPHCTAHHS,
e(EeKTUBHICTh,  YHIBEPCAIbHICTh,  (YHKIIOHAIb-
HICTb) TOTO YH 1HIIOTO IPOrPAMHOIO MPOIYKTY 1 HE
MICTHTh METOJIMKH BH3HAYEHHS Yy3arajibHEHOTO
HOKa3HUKa AKOocTi. HasBHICT, OAHOrO YHUCIOBOTO
3HAYEHHS Y3arajJbHEHOTO MOKa3HHWKa SIKOCTI ISt
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MEBHOTO  MPOTPaMHOTO  TPOAYKTY  JIO3BOIISIE
3MIHCHIOBATH MTOPIBHAHHSA 13 aHAIOTIYHUM SIKiICHAM
MOKa3HUKOM OJTHOTHITHOTO TIPOAYKTY.
MeTtomooris BU3HAUYCHHS y3arajJbHEHOT O
MMOKa3HUKa SIKOCTiI po3pobieHa B [2] Ta obumcieHe
HOro 4YHCIOBE 3HAYEHHS JIISI  MPOTPAMHOTO
npoaykty 407368.00001-01 «IIporpama mepeBipku
moOyTOBUX JIYMIBHUKIB Ta3y» [3], 10 CTaHOBHTH
Q=0,785.

OpHak, HaBITH BHOpPaBIIM 3 TMOMIXK KUIBKOX
MIPOTpaMHHUX MIPOIYKTIB HalKpanui (3
HaHOUTHIINM YHCIIOBUM 3HAYEHHSIM y3arajJbHEHOTO
MOKa3HWKA SIKOCTi), TIOCTA€ TIUTAaHHA YU €
JIOCTaTHIM piBEHb SKOCTI IbOTO TMPOTPAMHOTO
MPOAYKTY JUIsl BHPINIYBaHOI HUM OJHOI Y PAAY
3anad i pynknid. Tomy HeoOXiTHUM € po3poOIeHHS
IIKaIH PiBHIB SAKOCTI (KBaXiMETPUYHO! IITKAJIH)
NPOrPaMHKX NPOAYKTIB.

B Teopii BI/IMlpIOBaHb BiAmoBigHO 10 [4],
pO3p13H5[IOTI) IUSTh THITB IIKaJ BUMIPIOBaHb:

HallMEHYBaHb, TIOPSKY, pIi3HHUb (IHTepBaiB),
BifHOMmIEHh 1 aOcomoTHi mKamu. Haibimem
HpI/II/IHHTHI/IMI/I JJIsL OHIHKI/I PIBHA SIKOCTI

NPOTPaMHUX MPOAYKTIB MOXYTh OyTH IIKaIH
MOPSZIKY, SIKi 32 O3HAUCHHSM, HaBeleHHM B [4],
OTHCYIOTh BIACTUBOCTI, JUIA SIKUX MalOTh 3MICT HE
TUIBKHM  BIJHOIIEHHS €KBIBaJEHTHOCTI, ajie 1
BIJIMOBIHICT, ~ TOPAAKY IO  3POCTaHHI YU
CHaJaHHIO KiJIbKICHOTO TPOSIBY  BJIACTHBOCTEH.
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Hxde HaBeeHi MPHUKIIAIN TAKOTO THITY KA.

Illxkama Pixtepa (mokampHa mkama ML)
BUKOPUCTOBYETbCS Ui OL[HKH  MOPSIKOBOI
BenmnuuHU 3emierpycy [5]. Lle morapudmiuna
mKajga 3 ocHOBoro 10, 3HaYeHHS HA KOTpiH
OTPUMYIOTBCA IIIJISIXOM oGumCTeH s norapudpmy
KOMOiIHOBaHO{ TOPU30HTAIBHOT aMILTITy 1
HaMOIIbIIOro 3MIMIEHHS BiA HyNA I[OKa3aHOTO
ceticmorpadom. OcnabneHHs aMILTITYTH
BIICTAHHIO MK  CIILEHTPOM  3eMIETPYCy — Ta
ceficMorpadoM KOPEKTYHOTh LUIIXOM BiJHIMAHHS
Jorapugmy IPOTrHO30BAHOI aMILTITYIH 3eMIIETPYCy
nopsaky 0 Ha Takii BigcTaHi.

B Tabn. 1 onucaHi THNIOBI eeKTH 3eMIETPYCiB
PI3HOTO MOPSIIKY MOOJIN3Y emIeHTpy.

SlckpaBUM TNPUKIAAOM TAaKOTO BHUIY IIKAJI €
TaKOXK IITKaIH [6]:

- bodopra — wmikana s HaGIMIKEHOI OUIHKA
cun  (WBHMAKOCTI) BiTpy, cTBOpena B 1805 poui
OpuTaHCBKMM  angMmipaioM 1 rigporpadom
®pencicom bodoprom. Cuna BiTpy 32 LIKaNoOw
bodopra BU3HAYAETHCS 3a HOTO Ai€I0 HA OTOUYYIOUi
MpeaIMeTH 1 BUMIpIOeThcs B Oamax (Bim 0 mo 17
OamiB). Y 1955 poui, mo0 po3pi3HATH yparaHHi
BiTpH pizHOI cuin, bropo moroau CILIA po3mupmiio
mkary go 17 Gautis;

- Oymitm abo F-mkama — mkama, w10
BUKOPUCTOBYEThCS IJisl Kiacudikamii TOpHAmoO 3a
HIBHJIKICTIO BITPY 1 38 HAHECEHUMH BTpaTaMHU.

Taboauus 1 — Hlkana Pixtepa

Ormuc 3HaueHHa Hacmigku YacrtoTa
Mixkpo Menme | \ iy nosemetpyen, se BigayBaoThcs ~8000 na
p 2,0 p pycu, Aqy TIeHb
g?axéii 2,0-2,9 Sk ipaBwIIO HE BiAUYBAIOTHCH, aje PEECTPYIOTHCS 1000 Ha neHs
Cnabxi 3,0-3,9 Yacro BiTuyBalOTHCA, AyKE PIAKO 3aBJIAIOTH IIKOIH ~49 -OOO
! ! ? IMIOPIYHO
Tlerki 4.0-49 BiguyTHe TpemMTiHHS pedel BcepeauHi Oy IMHKIB, 3HAYHA ~6200
e IITKOa MaJIOMOBIpHA MOPIYHO
Mosxe 3aBIaTH 3HA4YHOI IIKOAW CTapUM Ta IIOT'aHO CKOHCTPY-
IMomipni | 5,0-5,9 HoBaHMM OYIIiBJISIM Ha He3HauHiH TepuTopii. LloHaiOibIe, 800 Ha pik
HE3HaYHI MOIIKOHKEHHS JI00pe CIPOSKTOBAHUM OYIiBIISIM
CyuIbHi 6.0-6.9 Mosxe cnipuananTH pyHHALI0 Ha TEpUTOPIi 10 150 KM 120 a pik
JOBYKHMHOIO/IIMPHUHOIO B HACEJIIEHUX PErioHax
Ayxe. 7,0-7,9 3HavHa pyWHAIlisl Ha 3HAYHIH TepUTOPii 18 Ha pik
CHJIBHI
Bemuxi 8.0-8,9 CepiiosHa pyiiHais Ha TEPUTOPISX TOBKHHOK/IIMPHHOIO B 1 Ha pix
COTHI KIJIOMETpiB
Pl}IKICHO 920 qn 1 Ha 20 pokis
BEJIUKI1 OinbIue
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IHkamy BBiB 1971 poky mpodecop UYHUKa3HKOTO
yaiBepcutery Teomop Dymsita. Bces mkama
CKJIaJaeThCsl 3 TpUHAALATH KaTeropii: FO — F12.
[Ipu upomy npomixkok mMixk FO 1 F1 Bignosizae 11-
My 1 12-my Gamy BodoproBoi mkamn mBHAKOCTI
BiTpiB. Cim Kkareropiii Bume F5, ®@ymzita BBIB B
AKOCTI  TeopeTM4HuX. ToMy, MaKCHUMajibHa
KaTeropis, Ky MPUBJIACHIOIOTH TopHano — 1e F5;

yparaHiB Cadodipa-Cimrncona — mkama Jist
BUMIpIOBaHHs  30MTKy BiI yparauis. Byma
pospobiiena I'epbeprom Caddipom 1 Pobeprom
Cimnconom B 1969 poui i  BUMIPIOBAaHHS
TMOTEHIIHHNX 30UTKIB BiA yparaHiB. IpynTyerhcs
Ha IIBUAKOCTI BITPY 1 BKJIIOYAE OL[IHKY IITOPMOBHX
XBWJIb y KOXHIH 3 T'ATH KaTETOPiH.

Bume mnepemiueHi mkaam MaloTh TICHUHA
3B’30K 3 TPOSIBAMH IPUPOAHHUX SIBHLL 1 MOXKYTh
BI/IKOpI/ICTOByBaTI/ICSI BUKJIFOYHO Il.]]ﬂ ix OHIHKI/I 1
TOMY HCHpI/IIIaTHl I[J'DI OHIHKI/I HKICHI/IX HOKa3HI/IK1B
NPOrpaMHUX NPOIYKTIB.

Meroto  maHoi  pobGotn €  po3pobieHHS
KBQJIIMETPUYHOI LIKAIM Ul BU3HAYEHHS PIBHS
SAKICHUX TIOKa3HHUKiB IporpamMHUX MPOIYKTIB Ta
OIIiHKa i aJIeKBaTHOCTI Ha OCHOBI
€KCHEPUMEHTAIPHUX JAHUX OLIHOYHUX €JIEMEHTIB
METPUK SKOCTI MMPOrpaMHOTO 3a0e3neueHHs 3ac00iB
BHMIPIOBAIBHOI TEXHIKH.

3a OCHOBY NIpH PO3pPOOJICHHI KBaJIIMETPUYHOI
KM MOXHAa B3STH y3arajibHEHy (DYHKIIiO
OakaHOCTI XappiarToHa [7], sIKa
BUKOPUCTOBYETHCS ISt BUpILLICHHSA
GararoakTopHux 3a1a4. 3a OCHOBY OepeThCst O1Ha
i3 soriuHuMxX QyHKOiH XappiHITOHA — TaK 3BaHa
«KpHUBa 0aKaHOCTI», KA OMUCYETHCS (POPMYIIOLO:

d =exp[—exp -Y ], (1)

KA Ma€ Bl JUISHKU HACUYECHHS (d ->0id-—> 1)i
ninikny ginsaky (8in d =0,2 no d =0,63).

I'padiuno «kpua OaxxanocTi» [7] 300paxkeHa
Ha puc. 1.

Bice koopmunar Y (puc. 1) Ha3sMBa€ThCs
IIIKAJIOK0 YaCTKOBHX ITOKAa3HUKIB, Bick 0 — mkaoro
Oaxanocti. IIpoMDKOK e(eKTUBHMX 3HAYEHb Ha
KAl YaCTKOBHMX ITOKA3HUKIB — [2 +5]. Illkana
Oaxxa”HocTl minuThbess B miamaszoHl Bix O go 1 Ha
w’ste mig giamasonis: [0; 0,2] — «mayke moraHoy,
[0,2; 0,37] - «moramo», [0,37; 0,63] -
«3anoBinpHOY, [0,63; 0,8] — «mobpe», [0,8; 1] —
«ayxe noopey.

Kpim ¢yskmii  Xappiarrona, mnpu moOyIoBi
OIIIHOYHHMX IIIKaJI, 3aCJyTrOBYIOTh YBAru 4yucia psamay
®dibonayyi, a00 TaKk 3BaHOTO «30JI0TOT'O MEPETHHY»
[8]. 3 icropieo «3070TOrO mEpPETHHY» TICHO
[IOB’s13aHe 1M’ ITAHCBKOI0 MaTeMaTHKa, YEHIIS
Jleonapno 3 Ilisu, Bisominioro sk ®idonauyi. Bin

BIJIKPUB PEKypEeHTHY HOpMYITy:
Fn=Fn-1+Fn-2, (2)
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3 skoi (popmyna (2)) BHUBIB BiIOMHH _ p;m
diGomauui: 1, 1,2,3,5,8,13,21,34... F@Q

W wWIeH 5KOi 3aJa€TbC TaKUM peKypeHTHI/IM
CITIBBITHOIIICHHSM:

Fn=Fn-1+Fn-2 mpun>2. (3)

Y
1,000+
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0,600

0,400
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Pucynok 1 — V3araabHeHna pyHkuis 0axaHocTi
Xappinrrona

PexypeHTHE CIiBBIJHOIIEHHS TOPOIKYE Pl
®ibonayui. ToOTO KOXKEH HOTO WJieH, MOYMHAIOYH 3
TPETHOTO, JIOPIBHIOE CyMi JIBOX IIONEPEIHIX, a
BIJHOIIGHHS  4HWcel psny  HaOmmwKeHe 10
BIJIHOIIEHHS «30JI0TOTO TepeTuHy». Tak, 21 : 34 =

0,617, a 34 : 55 = 0,618. lle BigHOIICHHS
nosHavactecs  cumBoaoM D, Timeku  1e
BigHomenns — 0,618 0,382 = 1,61 — nae

Oe3nepepBHE TUICHHS MPSAMOI B 30JI0TIH IPOTOPIIii.

Mopeni OLIHOYHUX IIKaJ, PO3POOJIEHUX Ha
OCHOBI  y3aranbHeHol  (QyHKHI  GakaHOCTI
Xappinrrona [7] ta pany ®ibonauui («3010TOr0
nepetuny») [8, 9] naseneni na puc. 2.

Sk BuAHO i3 puc. 2 nianasoHy PiBHIB AKOCTI Ha
JBOX IOKaJaX HE CHIBNQJAIOTH: Jliala3oHy
«BIIMIHHO» MIKaaH 33 «30J0TUM IEPETUHOM»
BIJIMOBIMAlOTh JBa jaiama3oHu «Jlyxe moOpe» i
«lobpe»  mkamu  XappiHITOHa,  aHAIOTIYHO
pianazony  «[loGpe»  BimmoBimae  jiamas’oH
«3a710BUIEHOY, a rpaHuIli Jliana3oHiB
«3agoBubHOY»,  «lloranoy, «le)Ke TIOTaHOY
HIDKHBOI ~ IIKQJIM  3HAYHO  BiIPI3HAIOTHCS  BiN
rpanunb JianazoHiB «[lorano» 1 «Jlyxe moraHo»
BEPXHBOI LIKAJIH.

3a jgonmoMoror mux mkan (puc. 2) 3mailicHeHa
OL[IHKA EKCNEPMMEHTATBHAX JIAHUX, OTPUMAaHHX
npu JOCITIPKEHHI SKICHUX MOKA3HUKIB
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IIPOrPaMHOIO POIYKTY 407368.00001-01
«Iporpama mepeBipku TOOYTOBUX JIYMIBHUKIB
ra3y» [3], pe3ymbTatu sKoi HaBemeHi B Tabm. 2.
Hana Ttabmuus, mo cBOii CTPYKTypi, € AepeBOM
BiactuBocTeii [10] i BimoOpaxae iepapXiro SKICHHX
MOKA3HUKIB MPOTPAMHOTO TPOAYKTY Mempuka —»
Kpumepiii — @axmop — Y3aeanenenuii Kpumepii
AKkocmi Ta iX OLIHKH y BigHOCHIA Qopmi B
niana3oHi Big 0 1o 1 i 3a m’ATHOATPHUMH IIKAJIAMU
XappiHrToHa Ta «30JI0TOTO MMEPETHHY» (PUC. 2).

LLkana XappiHrToHa

Dywe
nobpe

: [Hobpe 3agosinbHo i MoraHo | Aywe
H noraxo

——
—t—
B —
—t

-
———

1 0,80 0,63
1 0,618 0,382 0,236 0,146 0

LOywe
noraxo |

3a40BiNbHO
Moravo

BiamiHHO | JDo6pe ;

LWkana 3a "3onotm nepetuHom"

Pucynok 2 — lllkanu Ha 0CHOBI y3arajabHeHOI
(pynkuii 6axanocti Xappinrrona ta psaay
®dioonaqui

Jns BuU3HAYEHHS aIeKBaTHOCTI PO3POOIICHUX
Mozele  KBaMiMETpWUYHMX ImKam (puc. 2)
MPOaHali30BaHa KIJIBKICTh OLIHOK 5 («BIJAMIHHO»
yu «Iyxe 100pe»), 4 («1odpe»), 3 («3a10BUTLHOY),
2 («moraHo»), 1 («TyKe IoraHo»), BU3HAYEHUX 32
¢yskmismun  Xappiarrona (dopmyna (1)) Ta
®idonauui  (popmyma (3)). CriBBigHOIICHHS
KUIBKOCTI IUX OI[IHOK 300pakeHe Ha puc. 3.

Ha puc. 3 mudpamm 1 1 3 mosHaueHi
3aJICXKHOCTI, BU3HA4CHI 33 QyHKIisMU XappiHIToHa
Ta CD160Haqq1 BigmoBigHo, a 2 1 4 — ixHi

anpokcuManiitHi kpusi BignosigHo, Q — mkana

OIIIHOK, M — IIKaJia KiTbKOCTI OIIHOK.
PiBHsHHES ampokcuMartiiiiHoi kpuBoi 2 (puc. 3)

OTHCYEThCA HaCTYITHOIO (yHKIIOHAJTBHOIO
3aJIeXKHICTIO!
m=-6,1-Q+311. 4)
AHANOTiYHO  PIBHSHHSA  anpoKCUMauiiHOi

kpuBoi 4 (puc. 3) omucyerbcs (HYyHKI[IOHATBHOIO
3aJIKHICTIO:

m=-9,5-Q+413. (5)
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m

Pucynok 3 — CniBBigHOIIEeHHS KiTBKOCTI
OI[iHOK, BU3HAYEHHX 32 PYHKIiTMHI
Xappinrrona ta ®@ioonavui («3oa010r0
TepeTuHY»)

Jis  KiJbKICHOT OLHKH EKCIepUMEHTaIbHUX
(xkpmBi 1 1 3, puc. 3) Ta ampoKCHMAaI[iHUX
3anexkHocrerd (kpuBi 2 1 4, puc. 3), HeoOXigHO
BU3HAYUTH CEPEIHI KBaJApPATHUYHI  BiIXWUJICHHS
3Ha4YeHb, oOuucieHux 3a popmynamu (4) i (5) Ta
EKCIICPUMCHTAIIBHUX JIaHUX OI[IHOYHHUX CJICMCHTIB
(Tabm. 2).

CepenHi KBaJpaTUYHI BiIXWJICHHS BU3HAYNMO
3a (hopMyIIaMu:

i (QXai - QXei )2

S, =42 D ; (6)
ZZ:(Qmai _Q3Hei)2
S3n == 1 (7
2(z-1)

ne S, i S,; — cepemHi KBaJIpaTHYHI BiJXHICHHS
3HaueHb, oOuucieHux 3a Qopmymnoro (4) Ta
EKCIIEPUMEHTAIILHUX JIaHUX OLIHOYHHUX €JIEMEHTIB
(Trabm. 2) i oOuucnenux 3a (opmyiow (5) Ta
EKCIICPUMEHTAIbHUX JIAaHUX OI[IHOYHHUX C€JICMCHTIB
(tabn. 2) Bigmosimuo; Q.. 1 Qg eKcIepu-
MCEHTAJIbHI JaHI OIIHOYHHX eJIeMEHTIiB (Tabm. 2),
BU3HAUEHNX 3a (QYHKIisAMH XappiHrToHa Ta
®didonauui («3070TOr0 MEPETUHY») BIAMOBIAHO;
Q. 1 Qi — 3HAUCHHS OLIHOYHMX EJIEMEHTIB,
obuuncnennx 3a popmynamu (4) Ta (5) BIANOBIAHO;
Z — KUIBKICTh TOYOK BUMIpIOBaHHS (OIIHOK),

z=1...5.
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Ta6auus 2 — /lepeBo BiaacTtuBocTeii nporpamuoro npoaykry 407368.00001-01 «IIporpama
nepeBipKku MOOYTOBHUX JiYMIbHUKIB razy»
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OO6umncneni 3a ¢popmynamu (6) i (7) 3HaUCHHS
CepeNHIX KBaAPAaTHIHUX BIAXUJICHB, OOYHMCIICHUX 32
tdhopmymnamu (4) 1 (5) Ta eKCIepUMEHTATIBHUX JaHUX
OLIHOYHMX eJIeMeHTIB (Taln. 2) cTaHoBusTh 2,57 i
0,37 BIANOBIAHO, WO CBIIYHTH PO TEpeBary y
3actocyBanHi ¢yHKHil ®idonauydi («3070TOTO
nepeTuHy») Hax (QyHKUieo XappiHITOHa IpH
BUDILICHHI 3azaui 1oOyJ0BM KBAlIMETPHYHUX
HIKaJl MPOTPaMHUX MIPOAYKTIB.

3 BpaxyBaHHSM METO/IB OIIHKH SKICHUX
MOKa3HUKIB MPOTPaMHUX IMPOIYKTiB, HaBEJECHNX B
[1, 2], po3poOieHMIA anrOpUTM BH3HAYCHHS
y3arajibHEHOT'0 KPHUTEPil0 SIKOCTI Ta OI[IHIOBaHHS
Horo 3a mIKanowo, MOOYIOBAaHOK 3a MPaBUIOM
«3omotoro nepepizy» (puc. 4).

[MoyaTok

M,
|
E

3

PucyHok 4 — 3aranbHuii aJropurm podoTu
BHU3HAYeHHS y3arajbHEHOro KpuTepilo AKOCTi
NMPOrpamMHMX NPOAYKTIB

[Mo3nauennss wa puc. 4 wHacrynHi: M, -
3HAQUEHHS  OIIIHOYHMX  €JEMEHTIB  SKiCHHX
NOKAa3HMWKIB  MPOTPaMHHUX  MNPOAYKTiB, E

MEPEABU3HAYHMNA TIPOIIEC, L0 PEaTi3ye METOIAMKY
OIIHKH SIKICHHX MOKA3HUKIB HA OCHOBI €KCIEPTHUX
omiHok, 31 — mepeABU3HAYHUIT TPOLIEC OOUHUCICHHS
y3arajibHEHOT'O0 KPHUTEPil0 SIKOCTI Ta OI[IHIOBaHHS
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Horo 3a mKaloo, MOOYJOBAHOIO 3a IPABHUIOM
«3o010TOTO nepepizy», Q - 3HAYCHHS
y3araibHEHOTO KPUTEPIIO SIKOCTI.

Briok-cxema anropurmy, 1o peasizye METOIUKY
OLIHKH SIKiICHUX ITOKa3HHMKIB HA OCHOBI €KCIIEPTHHX
OITIHOK HaBejcHa Ha pHC. 5.

[losnayenns wa puc. 5 HacTymHi: My,
ycepenHeHa OIiHKa OLIHOYHOTO €JIEMEHTa, & —
KUIBKICTB 3Ha4YeHb ouiHoyHoro eixemenra 1...T, kk —
MOPSIAKOBUIT HOMEpP METPHKH, q,” MOPSAKOBUI
HOMep OLIIHOYHOT'O €EJIEMEHTAa, P'Jk - rnz[cyMKOBa
ouinka k- merpuku j-ro kpurepito, O — KiIbKICTh
OIiHOYHHX eneMeHTiB B  k-ii merpumi, Fj
aOCOMIOTHUN TIOKa3HUK KpUTEpiiB i-ro QaxTopy
SIKOCTi, | — KUTBKICTh METPHK, IO BiTHOCHUTHCS JIO
j-ro xputepito, Vi — cyma BaroBux KoeQilieHTiB,
Kjj — BiIHOCHHMII NOKa3HHK j-ro KpHTepito i-To
(baKTOpy SIKOCTI K‘P ¢akrop sikocTi, N — KUIBKICTB
KpHTEpiiB, 10 BmHoc;{TLc;{ 1o i-ro (I)aKTopy, Wi —
BEKTOp BaroBux KoeQillieHTIB 3a  METOJOM
pamxkyBaHHd, i = 1,2, ..., m — NOPAAKOBUI HOMEp
(akTopy sKocTi, g; — OOYMCIEHE 3HAYEHHS
(hakTOpiB AKOCTI.

Bnok-cxema anroputmy, 1o peasnizye METOJUKY
OOYHCIICHHS y3arajdbHEHOTO KpPUTEpilo SIKOCTI Ta
OIIHIOBaHHS HOTr0 3a IIKaJor, MOOYAOBaHOKI 3a
MpaBWIOM «30JOTOrO Tepepizy» HaBeAeHa Ha
puc. 6.

PesynbTarom poOOTH anropuTMy OOUYMCIICHHS
y3arajJbHEHOI'0 KPHUTEPiI0 SIKOCTI Ta OIIIHIOBaHHS
FOro 3a IKaJIoK, No0y/10BaHOO HA OCHOBI TIPaBUIIa
«3onororo mepepizy» (puc. 6) € OLIiHKI/I B
I’ ITHOAJBHIN CHCTEMI, SIKa € 3arajJbHONPUIHATOLO.

BUCHOBKH

BukopucTaHHs 3ampONOHOBAHOT METOJOJIOTIi
BU3HAYEHHS Y3arajJbHEHOI'O KPHUTEPil0 SKOCTI Ta
OLIIHIOBAaHHsSI MOro 3a IIKaJIOl0, MOoOYyIOBAaHOIO 3a
MpaBWIOM  «30JI0TOTO  Tepepizy», JO3BOJNUTh
OLIIHIOBATH KBAJIIMETPUYHI MOKA3HUKHU TPOrPAMHHX
MPOAYKTIB, 30KpeMa THX, SIKi € CKJIaJ0BOIO
00YHCITIOBATBHUX KOMITOHEHTIB 3aco0iB
BHMIipIOBaJIbHOI TEXHIKH.

[IpenmeroM momanbIIMX HAYKOBUX JOCIiIXKEHb
E eKCIIepUMEHTaTbHA anpooarris
3arpornoHOBaHOT METO/I0JIOTT o0y 10BH
KBAJIIMETPUYHUX IIKaJl Ta TPOTpaMHA peaizallis
ITOPUTMIB, PO3POOJICHHX B AaHil poOOTI.
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( KiHeup )

PucyHok 5 — AJIropuTMm, 110 peatizye€ MeTOAUKY OWIHKY AKICHUX MOKA3HUKIB HA OCHOBi eKCIEPTHUX
OLIIHOK
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HenpasunbHMiA
NOKasHHUK
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PucyHok 6 — AJropurtm, 1o peatizye MeTOAUKY 00YHCIEHHS y3araJibHeHOr0o KPUTEPilo AKOCTi Ta
OI[iHIOBAHHS 1070 32 IIKAJIOK, MO0Y/I0BAHOI0 HA OCHOBI MpaBMJIa «30JI0TOro mepepizy»
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